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ACOUSITION 
TRANSCEIVER 14 

Methodology and apparatus are disclosed for transmitting 
data to a tire electronics device contained in a tire. The tire 
electronicS device includes a vibration Sensor and micro 
controller configured so that vibrations sensed by the vibra 
tion Sensor may be analyzed to determine if the vibrations 
occurred according to a predetermined Sequence. Detection 
of the predetermined Sequence of Vibrations may be used to 
trigger data transmission from the tire electronics device or 
may be used as an indication to the tire electronics device 
that it should store additional data or modify its operation in 
a predetermined fashion. Data may be transmitted to the tire 
electronics using a variety of mechanical and electrome 
chanical devices including permanently or temporarily 
installed traffic lane devices or portable mechanical or 
electromechanical devices. 
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MECHANICAL TRANSMISSION OF DATA TO AN 
ELECTRONIC DEVICE IN ATRE 

FIELD OF THE INVENTION 

0001. The present subject matter concerns the transmis 
Sion of data to tire electronics devices for use with vehicle 
tires. More particularly, the present Subject matter concerns 
enhancements to Such devices through the provision of 
mechanical data transmission methodologies. 

BACKGROUND OF THE INVENTION 

0002 The incorporation of electronic devices with pneu 
matic tire and wheel Structures yields many practical advan 
tages. Tire electronicS may include Sensors and other com 
ponents for relaying tire identification parameters and also 
for obtaining information regarding various physical param 
eters of a tire, Such as temperature, pressure, tread wear, 
number of tire revolutions, vehicle Speed, etc. Such perfor 
mance information may become useful in tire monitoring 
and warning Systems, and may even potentially be employed 
with feedback Systems to regulate tire or vehicle parameters. 
0003. Yet another potential capability offered by elec 
tronics Systems integrated with tire Structures corresponds to 
asset tracking and performance characterization for com 
mercial vehicular applications. Commercial truck fleets, 
aviation crafts and earthmover/mining vehicles are all viable 
industries that could utilize the benefits of tire electronic 
systems and related information transmission. Radio fre 
quency identification devices (RFID) can be utilized to 
provide unique identification for a given tire, enabling 
tracking abilities for a tire. Tire Sensors can determine the 
distance each tire in a vehicle has traveled and thus aid in 
maintenance planning for Such commercial Systems. Vehicle 
location and performance can be optimized for more expen 
Sive applications Such as those concerning earth-mining 
equipment. Entire fleets of vehicles could be tracked using 
RF tag transmission, exemplary aspects of which are dis 
closed in U.S. Pat. No. 5,457.447 (Ghaem et al.). 
0004 U.S. Pat. No. 5,749,984 (Frey et al.) discloses a tire 
monitoring System and method that is capable of determin 
ing Such information as tire deflection, tire Speed, and 
number of tire revolutions. Another example of a tire elec 
tronics system can be found in U.S. Pat. No. 4,510,484 
(Snyder), which concerns an abnormal tire condition warn 
ing system. U.S. Pat. No. 4,862,486 (Wing et al.) also relates 
to tire electronics, and more particularly discloses an exem 
plary revolution counter for use in conjunction with auto 
motive and truck tires. Additional background information 
regarding RFID technology may be had by reference to 
co-pending, commonly owned U.S. patent application Ser. 
No. 10/697.576, filed Oct. 30, 2003, entitled “Acoustic 
Wave Device With Digital Data Transmission Functionality” 
incorporated herein for all purposes. 
0005. In conventional implementations of RFID devices 
in tire-related applications, Such devices typically Store 
collected and previously recorded information for delayed 
transmission. The Stored collected data may relate to tire 
operating parameterS Such as tire pressure, tire temperature, 
Speed, total number of revolutions, and other parameters as 
well as calculated data Such as temperature at Speed, miles 
at temperature, pressure variation over miles or time and 
other data of Specific interest depending on exact usage of 
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the RFID device. Previously recorded data may include such 
as a serial number or identification number for the tire with 
which a particular RFID device may be associated or other 
data Such as manufacturing data including manufacturer 
and/or place, time and date of manufacture or other data 
related to the tire or RFID device per se. 

0006 Transmission of data from RFID devices may be 
initiated automatically or triggered manually. Manual trig 
gering of a transmission from Such an RFID device normally 
requires an operator to employ Some form of interrogator 
device. Interrogator devices may be fixed or handheld 
devices that will typically be configured to transmit a radio 
frequency (RF) signal that is received by an RFID device 
that interprets the transmitted Signal as an instruction to 
begin data transmission. One advantage of using an RF 
field-generating interrogator resides in the fact that the RF 
field itself may be used as a power source for the RFID 
device. Alternative methods for triggering data transmission 
are known and include Such as placing a permanent magnet 
in proximity to a tire electronics package to operate a 
mechanical or electrical Switch to begin data transmission or 
physically removing a tire from its wheel to gain access to 
an electrical connector associated with the tire electronics 
and thereby gain access to Stored data. 

0007. It is sometimes the case that in radio frequency 
transmission Systems, the Specialized apparatus necessary to 
trigger data transmission may not be readily available when 
needed. Even relatively simple equipment like a permanent 
magnet might not be available, and other techniques for 
gaining access to Stored data Such as physically removing a 
tire may be impractical or impossible in the time frames that 
may be associated with normal vehicle movement. While 
various implementations of RFID devices in tire electronic 
Systems have been developed, and while various combina 
tions of information have been wireless relayed from tire or 
wheel assemblies using conventional technologies, no 
design has emerged that generally encompasses all of the 
desired characteristics as hereafter presented in accordance 
with the Subject technology. 

0008. In accordance with the present subject matter, it is 
appreciated that certain advantages of piezoelectric materi 
als have long been recognized. However, Such technology is 
constantly improving, thus potentially affording applications 
that utilize piezoelectric materials with improved operating 
capabilities. Examples of relatively new advances in piezo 
electric technology are provided in U.S. Pat. No. 5,869,189 
(Hagood IV et al.) and U.S. Pat. No. 6,048,622 (Hagood IV 
et al.), directed to composites for structural control. The 
presently disclosed technology concerns further advances in 
piezoelectric Structure applications Such that a piezoelectric 
power generating and Sensing device can be integrated with 
a tire or wheel assembly for purposes of data transmission to 
associated RFID or other tire related data collection and 
Storage devices. It should be appreciated, however, that 
although the principally discussed mechanism for data 
detection and transmission involves piezoelectric Sensors, 
other types of mechanical vibration Sensitive elements could 
also be employed. Thus the basic methodology illustrated 
involves the mechanical transmission of data through a tire 
or other housing or containment element. Moreover, the 
device or mechanism used for detecting the mechanical 
Vibrations involved with Such data transmission as well as 
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the devices and methods used to produce Such mechanical 
Vibrations are Secondary in nature to the basic principles 
disclosed. 

0009 Currently pending and co-owned U.S. patent appli 
cation Ser. Nos. 10/143,535 and 10/345,040 disclose aspects 
of generating and harvesting electric power from a rotating 
tire's mechanical energy using piezoelectric materials. The 
present invention concerns further applications offered by 
the integration of Such piezoelectric Structures in a tire or 
wheel assembly. More particularly, Such piezoelectric Struc 
tures can be combined with additional features to provide an 
extremely simple and convenient methodology for manually 
or automatically initiating information transfer to an RFID 
or other device mounted in association with a tire or wheel 
assembly in accordance with aspects of the present inven 
tion. 

0.010 The disclosures of all of the foregoing United 
States patents and patent applications are hereby fully incor 
porated into this application for all purposes by reference 
thereto. While various tire electronics systems have been 
developed, no design has emerged that generally encom 
passes all of the desired characteristics as hereafter pre 
Sented in accordance with the Subject technology. 

SUMMARY OF THE INVENTION 

0011. In view of the recognized features encountered in 
the prior art and addressed by the present Subject matter, an 
improved methodology for transmitting data to an RFID 
device or other tire electronics based device has been 
developed. More particularly, according to the present Sub 
ject matter, an improved methodology has been developed 
that provides extreme simplicity in the transmission of 
information to tire electronics device that incorporate, at 
least, motion Sensitive elements. 
0012. According to certain aspects of the present Subject 
matter, methodologies are provided for the transmission of 
information to tire electronics devices without requiring 
highly specialized interrogators or other forms of electronic 
equipment. 

0013 In accordance with other aspects of the present 
Subject matter, methodologies are provided wherein infor 
mation may be selectively transmitted to tire electronics 
devices at various Selected times and places by either 
manual initiation or automatically as a vehicle passes 
through a designated area or along a designated path. 
0.014. According to yet other aspects of the present Sub 
ject matter, methodologies are provided that permit more 
or-leSS permanent designation of Specific areas or vehicle 
pathways as those at which data is to be automatically 
transmitted to a tire electronics device. 

0.015 According to yet still other aspects of the present 
Subject matter, portable devices are disclosed that permit 
easy and convenient temporary designation of Specific loca 
tions as locations at which data is to be transmitted to a tire 
electronics device. 

0016. Additional aspects of the present subject matter are 
Set forth in, or will be apparent to, those of ordinary skill in 
the art from the detailed description herein. Also, it should 
be further appreciated that modifications and variations to 
the Specifically illustrated, referred and discussed features 
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and elements hereof may be practiced in various embodi 
ments and uses of the present Subject matter without depart 
ing from the Spirit and Scope of the Subject matter. Variations 
may include, but are not limited to, Substitution of equiva 
lent means, features, or Steps for those illustrated, refer 
enced, or discussed, and the functional, operational, or 
positional reversal of various parts, features, Steps, or the 
like. 

0017 Still further, it is to be understood that different 
embodiments, as well as different presently preferred 
embodiments, of the present Subject matter may include 
various combinations or configurations of presently dis 
closed features, Steps, or elements, or their equivalents 
(including combinations of features, parts, or steps or con 
figurations thereof not expressly shown in the figures or 
Stated in the detailed description of Such figures). Additional 
embodiments of the present Subject matter, not necessarily 
expressed in the Summarized Section, may include and 
incorporate various combinations of aspects of features, 
components, or Steps referenced in the Summarized objects 
above, and/or other features, components, or StepS as oth 
erwise discussed in this application. Those of ordinary skill 
in the art will better appreciate the features and aspects of 
Such embodiments, and others, upon review of the remain 
der of the Specification. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018. A full and enabling disclosure of the present inven 
tion, including the best mode thereof, directed to one of 
ordinary skill in the art, is Set forth in the Specification, 
which makes reference to the appended figures, in which: 
0019 FIG. 1 illustrates a pneumatic tire incorporating a 

tire electronics device to which the present technology may 
be applied; 
0020 FIG. 2 illustrates an exemplary methodology for 
transmitting data to a tire electronics device incorporated 
into a pneumatic tire wherein the tire is manually Struck to 
transmit Selected data; 
0021 FIG. 3 illustrates a vehicle lane configured with a 
predetermined Sequence of Vibration inducing elements 
designed to transmit a predetermined data Sequence to a tire 
electronicS device; 
0022 FIG. 4 illustrates an exemplary portable device 
that may be Selectively placed at locations at which data is 
to be transmitted to tire electronics devices, 
0023 FIG. 5 illustrates another exemplary portable 
device that may be placed at locations at which data is to be 
transmitted to tire electronics, and 
0024 FIG. 6 diagrammatically illustrates an alternative 
arrangement for transmitting data to tire electronics. 
0025 Repeat use of reference characters throughout the 
present specification and appended drawings is intended to 
represent Same or analogous features or elements of the 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0026. As discussed in the Summary of the Invention 
Section, the present Subject matter is particularly concerned 
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with methodologies for transmitting data to a tire electronics 
device incorporated in a tire or wheel Structure of a vehicle. 
0.027 Selected combinations of aspects of the disclosed 
technology correspond to a plurality of different embodi 
ments of the present subject matter. It should be noted that 
each of the exemplary embodiments presented and discussed 
herein should not insinuate limitations of the present Subject 
matter. Features or Steps illustrated or described as part of 
one embodiment may be used in combination with aspects 
of another embodiment to yield yet further embodiments. 
Additionally, certain features may be interchanged with 
Similar devices or features not expressly mentioned which 
perform the same or similar functions. 
0028 Referring now to the drawings, FIG. 1 illustrates 
aspects of a known tire monitoring System. Tire Structure 10 
may incorporate a tire electronics device 12 that may include 
condition-responsive Sensors to monitor various physical 
parameterS Such as temperature or pressure within the tire or 
asSociated wheel assembly as well as vibration-responsive 
Sensors to monitor Vibrations induced from road related 
parameters or other conditions. Tire electronicS device 12 
may be physically attached to an inner liner of tire 10, to the 
sidewall of the tire, to the crown of the tire or actually 
embedded in the tire Structure. Such a tire electronicS device 
12 may include at least one RFID type device capable of 
Storing and transmitting data accumulated from the various 
condition-responsive devices as well as data recorded in a 
memory portion of the tire electronics device during original 
manufacture or at Some other time from an external data 
SOCC. 

0029. Tire electronics device 12 may derive operating 
power from an onboard generator, batteries that may be 
replaceable or rechargeable (possibly by the onboard gen 
erator) or from external Sources. It should be appreciated 
that, in accordance with the present technology, a tire 
electronics device may correspond to any of the variously 
known types of commercially available devices that include 
at least a power Source, a microcontroller, a memory capable 
of Storing data and programming instructions, a data transfer 
mechanism and at least one Sensor responsive to induced 
Vibration. Vibration responsive Sensors may include various 
piezoelectric devices, accelerometers, and Virtually any 
other type of device capable of generating or producing a 
signal based on induced vibration. It should further be 
appreciated that the present Subject matter does not rely on 
the use of any particular type Sensor but rather only on the 
concept of the production of a vibration induced signal. 
0030) The tire electronics device 12 of FIG. 1 is typically 
interrogated by a data acquisition transceiver 14 that may be 
provided with both transmitter and receiver electronics to 
communicate with the tire electronics device 12. RF pulses 
16 transmitted from the antenna 20 of the transceiver 14 to 
the electronics assembly in tire 10 may be used both to 
provide power to the tire electronicS device 12 as well as to 
Supply control or data Signals. Such control or data Signals 
may provide instructions to the tire electronics device 12 to 
either transmit its Stored data or to perform Some other 
desired task Such as to Store additional data or modify is 
operation in Some predetermined manner. 

0.031 Reference will now be made in detail to the pres 
ently preferred embodiments of the Subject electronics 
assemblies and methodologies for their operation. Referring 
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now to FIG. 2, an exemplary alternative methodology for 
transmitting data to tire electronics device 12 contained 
within tire 10 in accordance with the present technology is 
illustrated. AS previously mentioned, tire electronicS 12 
corresponds to a device including Several functionally 
related portions including, among others, at least a vibration 
responsive Sensor. The present Subject matter provides 
methodologies for employing Such a vibration responsive 
Sensor as a data transmission element in lieu of, or in 
addition to, data acquisition transceiver 14 of FIG. 1 for 
certain of the functions normally performed by the data 
acquisition transceiver. 

0032. In normal operation, tire electronics device 12 is 
responsive to what may be considered random vibrations 
induced as a result of contact with a Surface. Certain of these 
Vibrations may, in fact, be cyclical in nature as, for example, 
resulting from tire rotation as the tire rolls along or over a 
Surface. The present Subject matter Seeks to make use of the 
Vibration Sensing capability of tire electronicS device 12 by 
providing the tire electronicS device 12 with the capability to 
identify Specific vibrational Sequences and to respond to 
Such identified Sequences in predetermined manners 
depending on the Sequences identified and thereby provide 
an alternate and new form of tire electronics data transmis 
SO. 

0033. As illustrated in FIG. 2, in order to take advantage 
of this new form of tire electronics data transmission, a 
baton 30 or other element may be held in an operators hand 
and used to physically Strike tire 10 in a predetermined 
Sequence as Suggested by arrows 32. Tire electronics device 
12 may be programmed to monitor the various vibrations it 
is already capable of detecting to determine if it recognizes 
the predetermined Sequence and, if So, acts in a predeter 
mined manner depending on the Sequence detected. Of 
course an operator may use any available item to Strike the 
tire including his foot, giving new life to the old adage of 
“kick the tires” as you inspect a vehicle. 
0034. The recognition that an intentionally induced pre 
determined vibrational Sequence may be used to communi 
cate specific data to a tire electronicS device gives rise to a 
number of possibilities. As a starting point, Very simple data 
or commands could be transmitted to the tire electronics 
device 12 Such as to query the device and trigger a radio 
frequency (RF) transmission from the tire electronics device 
12. Other relatively simple commands might include Strik 
ing a tire in a predetermined Sequence immediately after the 
tire is mounted on a vehicle to convey to the tire electronics 
the tire's Specific location on the vehicle. 

0035). With reference now to FIG. 3, a more complex 
form of intentionally induced vibrational communications 
will be described. Representatively illustrated in FIG. 3 is a 
vehicle travel lane 40 shown as corresponding to either two 
Separate traffic lanes 42, 44, or, alternatively, a single travel 
lane 40 corresponding to two separate trackS 42, 44. In the 
first instance, a plurality of vehicles may pass over either of 
the two separate lanes 42, 44, such that all of the tires 
mounted on any one vehicle would be Subject to the same 
Sequence of induced vibrations resulting from passing over 
vibration inducing discontinuities 50-58 or 60-68. It should 
be noted that discontinuities 50-59 and 60-68 might com 
prise protrusions, recesses or combinations thereof. The 
function of Such discontinuities is to Selectively induce 
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Vibration into a tire passing over the discontinuities, and 
thus, it is important to the operation of the presently dis 
closed technology only that a vibration producing mecha 
nism is provided without limitation as to the physical shape 
or Structure of Such vibration producing mechanism. In the 
Second instance, the traffic lane 40 is sized such that lanes 42 
and 44 respectively represent the left and right Sides of a 
Single vehicle. That is, a Single vehicle traveling in the 
direction of arrows 46, 48 would pass over lane 40 in Such 
manner that the left tires of the vehicle would pass over track 
42 while the right tires of the vehicle would pass over track 
44. 

0036). With specific reference to FIG. 3, it should be 
noted that the vibration inducing discontinuities 50-58 are 
shown as Spaced differently from Vibration inducing discon 
tinuities 60-68. Such representation is intended to illustrate 
that it is not necessary, and, in fact may be desirable, that 
data transmitted to tire electronicS contained in the various 
tires be different from one side of the vehicle to the other. 
Such is not to Suggest, however, that this divergence in 
transmitted data is required as clearly the data could be the 
Same as was illustrated with the previously described con 
cept of a single vehicle passing through lane 42 or 44 Such 
that all tires of the vehicle are Subject to the same inten 
tionally induced vibrations. 

0037 Numerous possibilities exist for the effective 
implementation of what may be described as mechanically 
encoded traffic lanes as illustrated in FIG. 3. Such traffic 
lanes could be created along any desired travel Surface by 
installation of any material that may be Secured to the travel 
Surface. Material might include asphalt or concrete or any 
other known road Surfacing material. In this instance, the 
intentionally induced vibration discontinuities might 
resemble conventionally used, So called, rumble Strip as are 
often placed on the edges of roadways to alert drivers that 
their vehicle may be off the established travel lanes. Alter 
natively other materials may be used as may be convenient 
to any particular installation. Non-exhaustive examples 
include Wood, plastic, metal or composite Structures. 

0038. In another alternative, discontinuities 50-58 and 
60-68 may comprise recesses cut into the surface of a 
roadway as by Sawing or other means in a manner Similar to 
providing water runoff channels in a road Surface. Suitable 
recesses might be created in newly laid asphalt or concrete 
roadway Surfaces by impressing a Suitably configured form 
into the roadway Surface before the Surface becomes firm. 
Other Suitable mechanism for creating discontinuities in a 
traffic lane will become apparent to those of ordinary skill in 
the art in light of the present disclosure and given the 
understanding that any mechanism that will produce a 
controlled induced vibration may be used to carry out the 
information transmission methodology of the present tech 
nology. 

0.039 Mechanically encoded traffic lanes have utility in 
many different areas involving vehicular traffic. Mechani 
cally encoded traffic lanes could be created at various 
locations along prescribed travel routes So that tires elec 
tronicS devices associated with vehicle tires passing over 
Such lanes would be triggered to record Such information as 
distance, time or Speed at the particular location or to trigger 
context-sensitive transmissions of data at a weigh Station or 
depot. In the context of different encoding Schemes for 
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different lanes along a traveled route, different data or 
instructions could be passed to a tire electronics device as a 
vehicle enters and then leaves a particular area. 
0040 Based on the previous discussions of the range of 
complexity of data transmissions possible using the pres 
ently disclosed technology, it should be evident to those of 
ordinary skill in the art that the exact number of vibration 
inducing discontinuities illustrated in the various figures are 
exemplary only. Any number of discontinuities may be used 
as may be necessary to encode the data to be transmitted. 
Moreover various encoding Schemes may be employed as 
desired to insure accurate transmission of data. For example, 
where it may be important that data is accurately transmitted 
and received, an encoding Scheme involving a checksum or 
Some other form of data verification may be used. Alterna 
tive methodologies might include the transmission of the 
Same data a predetermined number of times in a technique 
that requires detection of the same data the predetermined 
number of times before it is accepted. It may also be 
advantageous to design bi-directional codes Such that the 
Same information is transmitted to a tire electronics device 
regardless of the direction a vehicle may take in passing over 
a mechanically encoded travel lane. All Such variations are 
envisioned by the present Subject matter. 

0041. With reference now to FIG. 4, an exemplary rep 
resentation of a portable traffic lane encoder 70 is illustrated. 
Portable traffic lane encoder 70, like the traffic lanes illus 
trated in FIG.3 may be sized to correspond to either a pair 
of Separate traffic lanes or to a single traffic lane accommo 
dating two separate tracks. Portable traffic lane encoder 70 
may be manufactured using any Suitable materials ranging 
from wood to plastic to metal. For example a base 100 might 
be provided in the form of one or more standard sheets of 
plywood while intentional vibration inducing discontinuities 
80-86 and 90-96 in the form of protrusions might be 
provided by Selectively sized and positioned additional 
plywood portions that may be glued, nailed or otherwise 
affixed to the base 100 in a predetermined manner designed 
to correspond to a desire encoding pattern. ASSembly and 
direction markerS Such as arrow 110 may be applied to base 
100 to insure proper lane directionality in cases where 
bi-directional coding is not used. 

0042. Such a portable traffic lane encoder 70 might find 
utility at a temporary installation Such as randomly erected 
vehicle inspection or weigh Stations or temporary depot 
areas where more permanent forms of intentional vibration 
inducing protrusions may be destructive to the road Surface 
or cost prohibitive to install on a temporary basis. Addition 
ally, portable traffic lane encoder 70 may be used as the 
aforementioned form usable with freshly laid asphalt or 
concrete to produce recesses by laying the portable traffic 
lane encoder 70"face down” in the still soft roadway mate 
rial to produce recesses in the Surface at locations corre 
sponding to the protrusions illustrated. 

0043 FIG. 5 illustrates an alternative arrangement of a 
portable traffic lane encoder 170 corresponding in every 
detail, and including equivalent reference numbers incre 
mented by 100, to that of FIG. 4 except that the illustrated 
protrusions of FIG. 4 are replaced by recesses that may be 
provided by cutting holes into the material 200 from which 
the portable traffic lane encoder 170 is constructed. Yet 
another alternative configuration may be provided by com 
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bining feature of the embodiments illustrated in FIGS. 4 
and 5 by providing combinations of protrusions and 
recesses as discontinuities in the same traffic lane encoder. 
Such an alternative might be used to provide different 
aspects to an induce vibration Signal that could result in 
additional encoding possibilities for the transmitted infor 
mation. 

0044) Referring now to FIG. 6, an alternative induced 
Vibration data transmission apparatus and methodology will 
be described. Illustrated in FIG. 6 is an induced vibration 
data transmission System including a controller 300 and an 
asSociated Vibration-inducing device 340 coupled together, 
at least temporarily, by a coupling cable 330 or other Signal 
transmitting mechanism. Although illustrated in FIG. 6 as 
Separate elements it should be clearly understood that the 
Vibration inducing System might optionally take the form of 
a unitary, Self-contained, device and might even be embod 
ied as a fixture mounted on a floor plate that a tire is driven 
onto or placed on for data transmission. 
0.045 Controller 300 may optionally include a display 
portion 310 and a data entry or control portion 320. Non 
exhaustive examples suitable for use as controller 300 
include desktop computers, laptop computers, dedicated 
preprogrammed controllers, personal digital assistants 
(PDAS) and any other device capable of providing program 
and or control data or Signals to a vibration producing 
element or device. Optional display device 310 may com 
prise a liquid crystal display (LCD), a cathode ray tube 
(CRT), a sequence of illuminated indicators including lamps 
or light emitting diodes (LEDs) or any other type of device 
that may give operational indications or Visual Signals to an 
individual operating the controller 300. Data entry or control 
portion320 may optionally include a keypad or a specialized 
Series of control buttons or keys or, might constitute a 
portion of the display device 310 by taking the form of a 
touch panel. 
0046) Vibration inducing device 340 may optionally 
include its own data entry or control portion 350 that, like 
controller 300 may take the form of a touch sensitive display 
panel or may comprise a Series of control buttons or keys 
and an optional Separate display panel or other visual 
indicator elements. Vibration inducing device 340 is pro 
vided with a vibration inducing transducer 360 that may be 
placed in contact with tire 10 to transmit the vibrational 
energy through the tire and to the contained electronics. 
Non-exhaustive examples of Vibration inducing transducers 
including piezoelectric transducers, acoustic transducers and 
inductive devices. In general any device capable of convert 
ing electrical signals into a mechanical vibration may be 
employed. 

0047 Of course those of ordinary skill in the art should 
appreciate that Such electromechanical Systems are not 
exclusively capable of producing the controlled Vibrational 
Sequences required for practicing the present disclosure. In 
fact any mechanism, electrical, mechanical, or otherwise, 
capable of producing a controlled Sequence of vibrations 
may be employed with the present technology. 
0.048. In the present example, the vibration producing 
device 340 and contained vibration producing element 360 
may be temporarily coupled by cable 330 to a controller 300 
by way of Suitable connectors for programming of a memory 
device contained in vibration producing device 340. In such 
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a configuration, selected data from controller 300 may be 
passed to vibration producing device 340 and stored in a 
memory portion of the device. Subsequently the vibration 
producing device 340 may be disconnected from the con 
troller 300 and transported to a remote location for use. 
Alternatively, the controller 300 and vibration producing 
device may remain connected and the controller 300 may 
control the vibration producing device 340 directly while 
connected to the controller without the need to first store 
data in any internal memory. AS previously noted, of course, 
the controller 300 and vibration producing device 340 may 
be combined into a Single, integral unit with no connecting 
cable required. 
0049 While the present subject matter has been 
described in detail with respect to Specific embodiments 
thereof, it will be appreciated that those skilled in the art, 
upon attaining an understanding of the foregoing may 
readily produce alterations to, variations of, and equivalents 
to Such embodiments. Accordingly, the Scope of the present 
disclosure is by way of example rather than by way of 
limitation, and the Subject disclosure does not preclude 
inclusion of Such modifications, variations and/or additions 
to the present Subject matter as would be readily apparent to 
one of ordinary skill in the art. 

In accordance with 37 C.F.R. S.1.121, a claim listing includ 
ing the Status and text of all claims as currently presented 
appears below. 
1. A method of transmitting data to a tire electronics 

device, comprising the Steps of: 
providing a tire; 
providing a tire electronicS device, the tire electronics 

device comprising a microcontroller portion, a memory 
portion, and a vibration Sensor portion, the vibration 
Sensor portion producing Signals proportional to Sensed 
vibration; 

asSociating the tire electronicS device with the tire Such 
that Vibration Sensor portion of the tire electronicS is 
responsive to vibration induced in the tire; 

configuring the microcontroller portion of the tire elec 
tronics to monitor Signals produced by the vibration 
Sensor portion and to identify one or more predeter 
mined Signal Sequences, and 

inducing vibrations into the tire corresponding to one or 
more of the predetermined signal Sequences. 

2. The method of claim 1, wherein the Step of inducing 
Vibrations into the tire comprises manually Striking the tire. 

3. The method of claim 1, wherein the step of inducing 
Vibrations into the tire comprises the Steps of: 

designating a predetermined traffic lane over which 
Vehicular traffic may pass, 

providing a plurality of Selectively spaced protrusions at 
predetermined locations along the predetermined traffic 
lane; and 

passing the tires and asSociated tire electronicS devices 
Over the plurality of Selectively Spaced protrusions. 

4. The method of claim 3, wherein the step of providing 
a plurality of Selectively spaced protrusions comprises Selec 
tively affixing predetermined quantities of material at pre 
determined locations along the predetermined traffic lane, 



US 2006/0047476 A1 

whereby tires associated with vehicles passing through the 
predetermined traffic lane will be subject to induced vibra 
tions at the predetermined locations. 

5. The method of claim 3, wherein the step of providing 
a plurality of Selectively spaced protrusions comprises the 
Steps of: 

providing a base Surface; 
affixing a plurality of protrusion forming elements to 

Selected predetermined portions of the base Surface; 
and 

placing the base Surface with affixed elements within the 
predetermined traffic lane. 

6. A tire electronics device comprising: 
a microcontroller portion having an input portion; 
a program memory portion coupled to the microcontroller 

portion; and 
a vibration Sensor portion coupled to the input portion of 

the microcontroller portion capable of producing Sig 
nals representative of Sensed vibration, 

wherein the program memory portion is configured to 
provide program instructions to the microcontroller 
portion to enable the microcontroller portion to moni 
tor, evaluate and identify signals produced by the 
Vibration Sensor portion corresponding to one or more 
predetermined signal Sequences. 

7. The tire electronics device of claim 6, further compris 
Ing: 

a data memory portion; and 
a data transmission portion, 
wherein the program memory portion is further config 

ured to provide instructions to the microcontroller 
portion to enable the microcontroller portion to cause 
the data transmission portion to transmit Selected data 
Stored in the data memory portion upon identification 
of one or more predetermined signal Sequences. 

8. The tire electronics device of claim 6, further compris 
Ing: 

a data memory portion, 
wherein the program memory portion is further config 

ured to provide instructions to the microcontroller 
portion to enable the microcontroller portion to cause 
the data memory portion to Store Selected data in the 
data memory portion upon identification of one or more 
predetermined signal Sequences. 

9. The tire electronics device of claim 7, wherein the data 
transmission portion comprises a radio frequency transmis 
Sion device. 

10. A tire and tire electronics device combination com 
prising: 

a tire; and 

a tire electronics device associated with Said tire, Said tire 
electronicS device comprising: 
a microcontroller portion having an input portion; 
a program memory portion coupled to the microcon 

troller portion; and 
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a vibration Sensor portion coupled to the input portion 
of the microcontroller portion capable of producing 
Signals representative of Sensed vibration, 

wherein the program memory portion is configured to 
provide program instructions to the microcontroller 
portion to enable the microcontroller portion to 
monitor, evaluate and identify Signals produced by 
the Vibration Sensor portion corresponding to one or 
more predetermined signal Sequences produced from 
vibrations induced in the tire. 

11. The tire and tire electronics device combination of 
claim 10, further comprising: 

a data memory portion; and 
a data transmission portion, 
wherein the program memory portion is further config 

ured to provide instructions to the microcontroller 
portion to enable the microcontroller portion to cause 
the data transmission portion to transmit Selected data 
Stored in the data memory portion upon identification 
of one or more predetermined signal Sequences. 

12. The tire and tire electronics device combination of 
claim 10, further comprising: 

a data memory portion, 
wherein the program memory portion is further config 

ured to provide instructions to the microcontroller 
portion to enable the microcontroller portion to cause 
the data memory portion to Store Selected data in the 
data memory portion upon identification of one or more 
predetermined signal Sequences. 

13. The tire and tire electronics device combination of 
claim 12, wherein the data transmission portion comprises a 
radio frequency transmission device. 

14. A traffic lane encoder, comprising: 
a base member having an upper Surface and a lower 

Surface; and 
a plurality of discontinuities Selectively formed along the 

upper Surface of Said base member in a predetermined 
coded Sequence, 

whereby the plurality of discontinuities will cause a 
predetermined Sequence of Vibrations to be induced 
into the tires of any vehicles contacting the disconti 
nuities in Sequence. 

15. The traffic lane encoder of claim 14, wherein the 
plurality of discontinuities is configured as two parallel 
Sequences of discontinuities and the two parallel Sequences 
of discontinuities are Spaced Such that separate predeter 
mined Sequences of Vibrations may be induced in opposite 
Side tires of any vehicles contacting the discontinuities in 
Sequence. 

16. The traffic lane encoder of claim 14, wherein the 
plurality of discontinuities is configured as two parallel 
Sequences of discontinuities and the two parallel Sequences 
of discontinuities are Spaced Such that separate predeter 
mined Sequences of Vibrations may be induced in tires of 
vehicles traveling in opposite lanes contacting the disconti 
nuities in Sequence. 

17. The traffic lane encoder of claim 14 wherein the 
discontinuities comprise a plurality of protrusions. 

18. The traffic lane encoder of claim 14 wherein the 
discontinuities comprise a plurality of recesses. 
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19. A tire electronics encoding device, comprising: 
a controller; and 
a vibration producing device, 
wherein the controller is configured to Selectively cause 

Said Vibration producing device to produce a predeter 
mined Sequence of mechanical vibrations. 

20. The tire electronics encoding device of claim 19, 
wherein Said controller comprises an electronic controller 
and the vibration producing device comprises an electrome 
chanical transducer. 
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21. The tire electronics encoding device of claim 20, 
wherein the vibration producing device further comprises a 
memory portion and a connecting portion for at least tem 
porarily connecting the vibrational producing device to Said 
controller, whereby predetermined data may be transmitted 
from the controller and Stored in the vibration producing 
device. 

22. The tire electronics encoding device of claim 20, 
wherein Said controller and Said vibration producing device 
are contained within a common housing. 

k k k k k 


