
US 20020145512A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0145512 A1 
(19) United States 

Sleichter, III et al. (43) Pub. Date: Oct. 10, 2002 

(54) VIBRO-TACTILE ALERT AND MASSAGING 
SYSTEM HAVING DIRECTIONALLY 
ORIENTED STIMULI 

(76) Inventors: Charles G. Sleichter III, Dana Point, 
CA (US); Stanley Cutler, Van Nuys, 
CA (US); Gayle B. Gerth, Dana Point, 
CA (US); Alton B. Otis JR., Port 
Townsend, WA (US); Taylor Chau, 
Cerritos, CA (US) 

Correspondence Address: 
FULWIDER PATTON LEE & UTECHT, LLP 
HOWARD HUGHES CENTER 
6060 CENTER DRIVE 
TENTH FLOOR 
LOS ANGELES, CA 90045 (US) 

(21) Appl. No.: 10/092,419 

(22) Filed: Mar. 5, 2002 

Related US. Application Data 

(63) Continuation of application No. 09/352,429, ?led on 
Jul. 13, 1999, Which is a continuation-in-part of 
application No. 09/081,402, ?led on May 18, 1998, 
noW Pat. No. 6,087,942. 

RADIO ON <-— 

RADIO MAX v, ._ VPU STATUS} 
A VEHICLE BUSS __\/ 

TIRE PRESS. _. i3 
OIL PRESS. -_> 

FUEL -» 
TEMPERATURE __. 

RADAR -—4 
CELL PH. RING -__> 

STEERING 141 
SIGNALS 

Publication Classi?cation 

(51) Int. Cl? ..................................................... .. H04B 3/36 

(52) US. Cl. .................. ..340/407.1; 340/4255; 340/438 

(57) ABSTRACT 

A vibro-tactile cutaneous alert stimulation and massaging 
system for equipment such as a vehicle includes a pad, a 
heater element, and motorized vibrators in respective 
regions of the pad; a plurality of vibratory transducers for 
location relative to plural Zones of the seat; a microprocessor 
controller having program and variable memory and an 
input and output interface; an array of input elements 
connected to the input interface for signaling the micropro 
cessor in response to operator input; and a driver circuit 
responsive to the output interface for producing the poWer 
signal separately for each of the transducers. The controller 
responds to the input elements to activate the transducers in: 
a massaging mode and an alert mode producing a predeter 
mined sequence of vibro-tactile cutaneous alert stimulation 
cycles. Additional transducers can be spaced along a 
restraining seat belt for imparting directionally oriented 
stimuli Warning of an impending collision. 
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VIBRO-TACTILE ALERT AND MASSAGING 
SYSTEM HAVING DIRECTIONALLY ORIENTED 

STIMULI 

RELATED APPLICATION 

[0001] This application is a continuation of US. patent 
application Ser. No. 09/352,429, ?led Jul. 13, 1999, Which 
is a continuation-in-part of application Ser. No. 09/081,402, 
?led on May 18, 1998, now US. Pat. No. 6,087,942, the 
contents of each being incorporated herein by this reference. 

REFERENCE TO COMPUTER PROGRAM 
LISTING APPENDIX 

[0002] An original compact disc (Copy 1) and a duplicate 
compact disc (Copy 2) each having a ?le named “57909.txt” 
(created on Feb. 27, 2002 and being 154,518 bytes in siZe) 
that contains a computer program assembly listing in Sam 
sung Assembly Language (Appendix A) are ?led With and as 
a part of this application and are incorporated by reference 
herein. The assembly listing in Appendix A is subject to 
copyright protection. The copyright oWner has no objection 
to the reproduction of Appendix A or the patent disclosure, 
as it appears in the US. Patent and Trademark Of?ce ?les, 
but otherWise reserves all copyright rights Whatsoever. 

BACKGROUND 

[0003] The present invention relates to devices for pre 
venting sleeping or doZing of equipment operators such as 
vehicle drivers, to massaging devices, and to devices for 
communicating equipment functional conditions to opera 
tors thereof. 

[0004] Sleep prevention devices are knoWn, being dis 
closed for example in US. Pat. No. 3,938,123 to Warner, 
US. Pat. No. 4,023,098 to Muncheryan, US. Pat. No. 
4,059,830 to Threadgill, US. Pat. No. 4,354,179 to Four 
cade, and US. Pat. No. 5,585,785 to GWin et al. The Warner 
patent discloses headgear having a battery-poWered buZZer 
that sounds With increasing intensity until the Wearer shakes 
his head. The Muncheryan patent discloses a dash-mount 
able circuit unit having a rheostat connected in series With 
battery poWer and a pair of output jacks, and a toggle sWitch 
for selectively disconnecting the poWer or connecting an 
interrupter in series With the poWer. The Threadgill patent 
discloses electrical contacts that are Worn on adjacent ?ngers 
and biased toWard contact for closing a circuit When the user 
relaxes, the circuit activating a buZZer or other stimulator for 
awakening the user. The Fourcade patent discloses an ear 
prosthesis having an adjustable mercury sWitch that closes 
an alarm circuit When the user’s head reaches an abnormal 
inclination. The GWin et al. patent discloses a force-sensitive 
transducer that variably feeds a microprocessor, the micro 
processor activating an alarm When the force falls beloW a 
loW limit that is established in an initial period of operation. 
Also proposed, but not described, is monitoring of transient 
behavior in a manner used for monitoring steering Wheel 
oscillations. The above devices are unsatisfactory for a 
number of reasons. For example: 

[0005] 1. The headgear of Warner requires unnatural 
repetitive head motion to prevent false alarms; 

[0006] 2. The ear prosthesis of Fourcade is ineffective 
in that sleep can occur in normal head orientations, 
and false alarms can result from vehicle accelera 

tions; 
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[0007] 3. The device of Muncheryan is ineffective for 
improving or maintaining a driver’s alertness in that 
uniform vibration and regular interruptions of vibra 
tory action promote habituation, the vibratory action 
being progressively ignored by the user, and it is 
believed that relaxation by regular massaging of a 
limited ?xed set of muscle groups only at reduced 
intensity tends to promote droWsiness; 

[0008] 4. The Threadgill device is aWkWard to use in 
that the user must actively and continuously force his 
?ngers apart; and 

[0009] 5. The GWin et al. system is ineffective in that 
a driver can set an abnormally loW threshold by 
intentionally using very little force during the ?rst 15 
seconds of operation; also, it is believed that there is 
no enabling disclosure of the use of transients in 
measured gripping force for detecting droWsiness. 

[0010] Typical Warning systems of the prior art use visual 
or auditory indications of sensed conditions for initiating 
appropriate human responses in the nature of corrective 
action. For example, vehicle fuel gauges are commonly 
provided With Warning lights that are activated When the 
supply reaches a loW threshold, and aircraft have audible 
Warnings of dangerous conditions such as an impending stall 
at loW speed. Visual indications are often ineffective When 
used alone, in that they might not be noticed. Auditory 
indications can be ineffective in noisy environments, par 
ticularly When the user is hearing-impaired, and they can be 
objectionable When the indication does not require imme 
diate corrective action. 

[0011] Recent developments in massaging apparatus have 
produced a variety of products incorporating plural vibration 
transducers that operate in multiple modes. HoWever, none 
is particularly suited for improving or maintaining a driver’s 
alertness as desired for the reasons discussed above. 

[0012] Thus there is a need for a vibro-tactile alert system 
that overcomes the disadvantages of the prior art, and that is 
reliable, easy to operate and inexpensive to produce. 

SUMMARY 

[0013] The present invention provides a tactile alert sys 
tem having an irregular sequence of alert stimulation cycles 
that are generated using vibratory transducer motors. The 
motors are embedded in structure supporting a user, such as 
a vehicle driver’s seat. The seat may also contain an embed 
ded heater to enhance the effectiveness of the vibrations. The 
system, Which can be poWered from vehicle battery poWer, 
can be activated manually or by various signal indications of 
droWsiness, and it can be con?gured for interacting With a 
vehicle electrical system to provide auxiliary status indica 
tions and remote control of vehicle functions. In its fullest 
implementation, the system provides effective massaging of 
selected muscle groups of the user, and stimulation in 
response to alarm conditions such as overheating. As used 
herein, the term “tactile” is understood to mean vibro-tactile, 
and the term “tactile stimulation” is understood to mean 
vibro-tactile cutaneous stimulation. 

[0014] In one aspect of the invention, a tactile alert system 
for an occupant support structure includes a plurality of 
vibratory transducers for location in plural Zones of the 
support structure; a driver circuit for poWering each of the 
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transducers in response to a corresponding drive signal; and 
a controller responsive to external input for selectively 
activating the drive signals in a predetermined sequence of 
alert stimulation cycles of sufficient duration, frequency, and 
intensity for selectively stimulating muscle groups of an 
occupant of the structure, successive alert stimulation cycles 
differing in at least one of intensity, frequency, and trans 
ducers activated, thereby to improve the occupant’s alert 
ness. 

[0015] The alert stimulation cycles can each have an 
active portion, and preferably at least some of the alert 
stimulation cycles also have an idle portion. The active 
portion durations can be betWeen 1 second and 15 seconds, 
the idle portion durations being betWeen 5 seconds and 45 
seconds. The stimulation cycles can selectively include a 
pulse stimulation cycle Wherein the controller activates the 
drive signals in spaced interval portions of the active por 
tions. The interval portions can have an interval duration 
being betWeen 0.1 second and 1.0 seconds, activated ones of 
the transducers producing a vibration frequency of at least 
50 HZ in each of the alert stimulation cycles. Preferably the 
frequency is greater than 80 HZ in at least some of the alert 
stimulation cycles. The system can include respective left 
and right transducers in at least some of the Zones the alert 
stimulation cycles further including at least one stimulation 
cycle selected from the group consisting of an alternating 
stimulation cycle Wherein the controller alternately activates 
left and right ones of the transducers, a ZigZag stimulation 
cycle Wherein the controller activates alternating left and 
right ones of the transducers in sequential Zones, a Wave 
stimulation cycle Wherein the controller activates the trans 
ducers in sequential Zones, and a random stimulation cycle 
Wherein the controller sequentially activates randomly 
selected ones of the transducers. 

[0016] Successive alert stimulation cycles can further dif 
fer in at least one of active portion duration and idle portion 
duration. The active portion duration can be betWeen 1 
second and 10 seconds, some of the idle portion durations 
being betWeen 5 seconds and 15 seconds, others of the idle 
portion durations being betWeen 15 seconds and 45 seconds. 
The active portion duration can be approximately 5 seconds, 
the idle portion durations alternating betWeen approximately 
10 seconds and approximately 25 seconds. 

[0017] The stimulation cycles can include at least one 
stimulation cycle selected from the group consisting of a 
pulse stimulation cycle Wherein the controller activates the 
drive signals in spaced interval portions of the active por 
tions, an alternating stimulation cycle Wherein the controller 
alternately activates left and right ones of the transducers, a 
ZigZag stimulation cycle Wherein the controller activates 
alternating left and right ones of the transducers in sequen 
tial Zones, a Wave stimulation cycle Wherein the controller 
activates the transducers in sequential Zones, and a random 
stimulation cycle Wherein the controller sequentially acti 
vates randomly selected ones of the transducers. The alert 
stimulation cycles preferably include at least three members 
of the group for avoiding habituation to the cycles by the 
user. 

[0018] The external input can include an alert input 
selected from the group consisting of a manual actuator 
input, a bodily function sensor input, a manual control 
sensor input, and an external system signal. The support 
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structure can include a pad for contacting a portion of the 
user, the vibratory transducers being imbedded in the pad. 
The support structure can further include a seat belt for 
restraining the user in the seat, at least some of the vibratory 
transducers being supportable outside of the pad in longi 
tudinally spaced relation proximate the belt. 

[0019] In another aspect of the invention, a tactile alert 
system for a user support structure includes a vibratory 
transducer for location in the support structure; the driver 
circuit for poWering the transducer in response to a drive 
signal; and the controller responsive to external input for 
selectively activating the drive signal in a predetermined 
sequence of alert stimulation cycles of sufficient duration, 
frequency, and intensity for stimulating muscle tissue of a 
user of the structure thereby to improve the user’s alertness, 
each alert stimulation cycle having an active portion and an 
idle portion, Wherein successive alert stimulation cycles 
differ in at least one of intensity, frequency, active portion 
duration, and idle portion duration. The system can further 
include a radio receiver having an output for communicating 
the bodily function input in response to a remote bodily 
function sensor. The system can further include a sensor unit 
having a carrier having means for attachment to a body 
member of the user; an transducer supported by the carrier 
for generating a sensor signal corresponding to a bodily 
function of the user, the transducer being selected from the 
group consisting of a blood pulse sensor, a blood pressure 
sensor, a body temperature sensor, and an EEG sensor; and 
a radio transmitter supported by the carrier for communi 
cating the sensor signal to the radio receiver. 

[0020] Preferably the system further includes a plurality of 
input elements connected to the controller for signaling 
operating input, the signaling including signals for setting a 
plurality of operating modes, one of the operating modes 
being an alert mode incorporating the alert stimulation 
cycles, and signals for setting an intensity control value, 
Wherein the controller activates the drive signals at maxi 
mum intensity during at least a portion of the alert mode, and 
at adjustable intensity corresponding to the intensity control 
value in at least one other mode for soothingly massaging 
the muscle tissue of the user. The support structure can 
include a pad for contacting a portion of the user, the 
vibratory transducer being imbedded in the pad. 

[0021] In a further aspect of the invention, a vehicle tactile 
alert system for an operator-driven vehicle having a driver’s 
seat includes a plurality of vibratory transducers for location 
relative to plural Zones of the seat, each transducer being 
responsive to a transducer poWer signal; a microprocessor 
controller having program and variable memory and an 
input and output interface; an array of input elements 
connected to the input interface for signaling the micropro 
cessor in response to operator input, the signaling including 
an intensity control value, a plurality of mode signals, and a 
plurality of region signals relating transducers to be enabled; 
a driver circuit responsive to the output interface for pro 
ducing, separately for each of the transducers, the poWer 
signal; and the microprocessor controller being operative in 
response to the input elements for activating the transducers 
for operation thereof in a plurality of modes including a 
massaging mode selectively producing activation of the 
drive signals at adjustable intensity corresponding to the 
intensity control value for soothingly massaging muscle 
groups of the driver; and an alert mode producing a prede 



US 2002/0145512 A1 

termined sequence of alert stimulation cycles, each alert 
stimulation cycle having an idle portion of betWeen 1 second 
and 30 seconds, and an active portion of suf?cient duration, 
frequency, and intensity for selectively stimulating the 
muscle groups of the driver thereby to improve the driver’s 
alertness, Wherein successive alert stimulation cycles differ 
in at least one of intensity, frequency, active portion dura 
tion, idle portion duration, and transducers enabled. 

[0022] Preferably the driver circuit produces a ?rst maxi 
mum level of the poWer signal in the massaging mode and 
a second level of the poWer signal in the alert mode, the 
second level being greater than the ?rst maximum level for 
enhanced effectiveness of the alert stimulation cycles. The 
system can be operable poWered from an external poWer 
source voltage, the driver circuit being poWered substan 
tially at the source voltage in the massaging mode, the 
system further including a poWer boost circuit for poWering 
the driver circuit at an elevated boost voltage in the alert 
mode. Preferably the boost voltage is at least 50 percent 
greater than the source voltage for facilitating perception of 
the alert mode. The external electrical poWer can be DC, the 
poWer boost circuit including an inductor and a diode series 
connected betWeen the driver circuit and the external elec 
trical poWer, and a pulse circuit connected betWeen the 
inductor and the diode, the pulse circuit being activated 
during the alert mode to produce the elevated boost voltage. 

[0023] The active portion durations can be betWeen 1 
second and 30 seconds. The system can include respective 
left and right transducers in at least some of the Zones, the 
alert stimulation cycles including at least three stimulation 
cycles selected from the group consisting of a pulse stimu 
lation cycle Wherein the controller activates the drive signals 
in spaced interval portions of the active portions, an alter 
nating stimulation cycle Wherein the controller alternately 
activates left and right ones of the transducers, a ZigZag 
stimulation cycle Wherein the controller activates alternating 
left and right ones of the transducers in sequential Zones, a 
Wave stimulation cycle Wherein the controller activates the 
transducers in sequential Zones, and a random stimulation 
cycle Wherein the controller sequentially activates randomly 
selected ones of the transducers. The pulse cycle interval 
portions during the alert stimulation cycles can have an 
interval duration being betWeen 0.1 second and 1.0 seconds, 
activated ones of the transducers producing a vibration 
frequency of at least 50 HZ in each of the alert stimulation 
cycles. Preferably the vibration frequency is greater than 80 
HZ in at least some of the alert stimulation cycles for 
enhanced tactile stimulation. 

[0024] The input interface can be adapted for receiving an 
external signal selected from the group consisting of a 
manual actuator input, a bodily function sensor input, an 
manual control sensor input, and an external system signal. 
The external signal can include the manual actuator input, 
the microprocessor activating the alert mode in response to 
the manual actuator input. The external signal can include 
the bodily function input, the microprocessor detecting a 
predetermined threshold condition of the bodily function 
input and activating the alert mode in response thereto. The 
external signal can include the manual control sensor input, 
the microprocessor activating a predetermined subset of the 
transducers corresponding to the manual control sensor 
input. The manual control sensor input can be a hand grip 
sensor signal, the microprocessor detecting a predetermined 
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threshold condition of the hand grip sensor signal and 
activating the alert mode in response thereto. 

[0025] The external signal can include the external system 
signal, the microprocessor activating a predetermined subset 
of the transducers corresponding to the external system 
signal. The external system signal can include a left turn 
signal and a right turn signal, the microprocessor activating 
respective left and right ones of the transducers in response 
to the left and right turn signals. The external system signal 
can include an alarm signal for activating an alarm mode in 
response thereto, Wherein the transducers are activated in a 
manner suf?ciently differing from other modes for the driver 
to identify occurrence the alarm mode. Preferably the micro 
processor is implemented for excluding activation of any 
other mode during the alarm mode. Preferably the micro 
processor includes program instructions for resuming a 
previously selected mode upon termination of the alarm 
mode. The external system signal can include a quantity 
signal of the group consisting of a coolant temperature 
signal, an oil pressure signal, a battery voltage signal, a tire 
pressure signal, and a fuel quantity signal, the alarm signal 
being activated When the quantity signal reaches a prede 
termined threshold condition. 

[0026] The external system signal can include a direction 
ally oriented Warning signal having respective front, rear, 
right, and left directional components, the system including 
a belt assembly for enclosing and restraining a torso portion 
of the driver and having a longitudinally spaced belt subset 
of the transducers being locatable generally in a directional 
plane containing a laterally spaced back pair of the trans 
ducers being located in the seat, the back pair in combination 
With the belt subset of the transducers forming a ring subset 
surrounding the driver’s torso When the belt assembly is in 
place, the microprocessor being operative for activating 
particular ones of the ring subset in response to the Warning 
signal thereby to directionally stimulate the driver in corre 
spondence With the directional components. 

[0027] The mode signals can include at least tWo members 
of a mode signal group consisting of a select signal, a pulse 
signal, a Wave signal, and a Zig-Zag signal, the micropro 
cessor being operative in response to the signals of the mode 
signal group, respectively, for correspondingly activating: 
transducers in enabled Zones corresponding to the region 
signals in a select massaging mode; enabled transducers in 
spaced intervals of time in a pulse massaging mode; enabled 
transducers in sequential Zones in a Wave massaging mode; 
and alternating left and right ones of the transducers in 
sequential Zones in a Zig-Zag massaging mode. The signaling 
can further include a speed input for determining a rate of 
sequencing mode component intervals, and Wherein, during 
at least one of the massaging modes, the duration of opera 
tion in sequential activation of mode segments being respon 
sive to the speed control value. 

[0028] The input elements can further de?ne a heat control 
input, the system further including a heater element in the 
pad; a heater driver responsive to the output interface for 
poWering the heater, the microprocessor being further opera 
tive in response to the input elements for activating the 
heater element, and Wherein the composite mode includes 
activation of the heater element. The driver’s seat can 
include a pad for contacting a portion of the user, the 
vibratory transducers being imbedded in the pad. 
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[0029] In another and important aspect of the invention, a 
directionally oriented tactile alert massaging system for an 
operator-driven vehicle having a seat for supporting a driver 
of the vehicle, includes a plurality of vibratory transducers 
supported relative to the seat for stimulating corresponding 
body portions of the driver, each transducer being respon 
sive to a transducer poWer signal; a microprocessor control 
ler having program and variable memory and an input and 
output interface; the input interface being con?gured for 
receiving an external signal indicative of a sensed condition 
of the vehicle, the external signal having at least one 
directional component corresponding to a directional aspect 
of the sensed condition; a driver circuit responsive to the 
output interface for producing, separately for each of the 
transducers, the poWer signal; and the microprocessor con 
troller being operative for activating particular ones of the 
transducers in response to the external signal thereby to 
directionally stimulate the driver in correspondence With the 
directional components in a ?rst mode, and selectively 
activating at least some of the transducers in at least one 
other mode for soothingly massaging the muscle tissue of 
the user. 

[0030] The external signal can include respective front, 
rear, right and left directional components, the system fur 
ther including a translator for activating respective subsets 
of the transducers in response to each of the directional 
components. Preferably the translator is operative for acti 
vating additional subsets of the transducers in response to at 
least one combination of the directional components Which 
can be front and right, rear and right, front and left, and rear 
and left directional components, for signifying a directional 
orientation intermediate that of individual components of the 
combination. The subsets can include overlapping pluralities 
of the transducers associated With adjacent directional 
aspects of the external signal for enhanced effectiveness of 
the tactile stimuli. The system can include a seat belt for the 
driver, directionally stimulating ones of the transducers 
including at least one in a back Zone of the seat, and a 
longitudinally spaced plurality of the transducers proximate 
the seat belt. The external signal can be a collision Warning 
signal, the directional component corresponding to a head 
ing relative to a haZard object. 

[0031] In another aspect of the invention, a method for 
alerting a vehicle driver includes the steps of: 

[0032] (a) providing a plurality of vibratory transduc 
ers in plural Zones of a driver’s seat, a driver circuit 
connected to the transducers and having respective 
inputs for receiving corresponding drive signals, and 
a controller for producing the drive signals, the 
controller having an alert input; 

[0033] (b) activating the alert input; 
[0034] (c) operating the controller to produce the 

drive signals, in response to the alert input, in alert 
stimulation cycles of sufficient duration, frequency, 
and intensity for selectively stimulating muscle 
groups of the driver; and 

[0035] (d) sequencing plural cycle segments of the 
alert stimulation cycles, successive cycles varying in 
at least one of intensity, frequency, and transducers 
enabled, thereby to improve the driver’s alertness. 

[0036] The operating step can further include partitioning 
at least some of the cycle segments into an active portion of 
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betWeen 1 second and 15 seconds, and an idle portion of 
betWeen 1 second and 15 seconds. The sequencing step can 
include the further step of varying successive cycle seg 
ments in at least one of active portion duration and idle 
portion duration. 

[0037] In a further aspect of the invention, a method for 
tactile-signaling a directionally oriented external condition 
to a vehicle driver includes the steps of: 

[0038] (a) supporting a spaced plurality of vibratory 
transducers relative to a driver’s seat, at least some 
of the transducers being pointer transducers and 
spaced proximate a directional plane; 

[0039] (b) providing a driver circuit connected to the 
transducers and having respective inputs for receiv 
ing corresponding drive signals, and a controller for 
producing the drive signals, the controller having a 
condition input for responding to the external con 
dition and an associated direction thereof; 

[0040] (c) activating the condition input; 

[0041] (d) translating the condition input for enabling 
a directionally oriented subset only of the pointer 
transducers; and 

[0042] (e) operating the controller to produce the 
drive signals, in response to the condition input, in 
alarm stimulation cycles of sufficient duration, fre 
quency, and intensity for selectively stimulating 
muscle groups of the driver, thereby to appraise the 
driver of the existence and orientation of the external 
condition. 

[0043] The pointer transducers can include a laterally 
spaced pair of back transducers in the seat, and a plurality of 
belt transducers spaced along a driver-restraining seat belt of 
the seat and including a left-front vibrator and a right-front 
vibrator, the condition input including front, rear, right, and 
left directional components, the step of translating the con 
dition input including enabling the left-front vibrator When 
the front and left directional components are activated, 
enabling the right-front vibrator When the front and right 
directional components are activated, enabling at least one 
of the back transducers When the rear directional compo 
nents are activated, and activating at least one of the belt 
transducers When the front directional component is acti 
vated. The step of translating the condition input can include 
enabling at least one of the belt transducers and one of the 
back transducers When the right or left directional compo 
nents are activated With the front and rear directional com 
ponents deactivated. 

DRAWINGS 

[0044] These and other features, aspects, and advantages 
of the present invention Will become better understood With 
reference to the folloWing description, appended claims, and 
accompanying draWings, Where: 

[0045] FIG. 1 is a perspective diagrammatic vieW of a 
vehicle tactile alert system according to the present inven 
tion; 
[0046] FIG. 2 is an enlarged vieW of a control Wand 
portion of the system of FIG. 1; 


























