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MOTION SICKNESS DEVICE

Field of Invention

The invention relates generally to a method and apparatus for alleviating the

sensation commonly referred to as “motion sickness”™.

Backeround of the Invention

The sensation of motion sickncss is an unpleasam sensation of nausca and dizziness
that some poople experience when riding in a moving vehicle, Motion sickness can
be brought on by travelling in cars. boals, submarinces, acroplanes, trains, by riding
amusement rides that spin, and even when using a swing at a playground. Motion
sickness is also known as travel sickness. Other popular terms depend on the mode

of transport: for example, airsickness, carsickness and seasickness,

The sensation of motion sickness can lead to feclings of discomfort and nausea, and
in severe cases can lead lo vomiting. Frequent vomiting can lead to dehydration and

low blood pressure. so il is important for.sufferers to scek prompt medical atiention if

they are scverely affected.

Inside the inner ear is a serics of canals filled with fluid. generally referred to as the
labyrinth, which includes scmicirenlar shaped canals. Three semicircular canals are
arranged at different angles, When the head is moved, the rolling of the fluid inside
thesc canals fells the brain exactly how far, how fast and in whal direction the head is’

moving,.

Information from these canals is passed along fo the brain via the vostibular nerve,
which lics next to the cochlear nerve. If the brain is aware of the position of the

head, it can determine the position of the rest of the body.
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The brain also relies on information from the eyes and from the muscles themselves
(called “muscle sense’ or kinaesthesia). The brain uses the inner ear, the eyes and

muscles to determine the position of the body at all times.

The sensation of motion sickness appears to arise as a result of g clash of sensory
information (eg. when the eyes and muscles are indicaling that the body Is relatively

stationary from obscrving and resiing in the vchicle, whilst the fluid in the

semicirentar canals indicates that the head is moving as a result of movement of the

§chicie).

There are various steps that can be taken to prevent or reduce the effects of motion
sickness, such as eliminating the intake of alcohol 24 hours before travelling,
avoiding cating and drinking whilst travelling, and avoiding strong smelis or

furnes/smoke as each of these canr have the cffect of exacerbating symptoms.

Whilst there arc medications available, they cither act to calm the nerves of the inner
ear or soothe the part of the brain that induces vomiting. [ Towever, all medicationg
are preventative and not curative, As a result, they are only effective if taken before
the onset of motion sickness and can cause drowsiness as a side effect, Of course, a
mild sufferer could coneeivably take medication and suffer side effects although the

journey they embark upon may not have caused them to suffer motion sickness.

Depending upon the scnsitivity of the particular Individual, some people can
experience the sensation of motion sickness with virally any form of travel motion,
In any event, despite the sensitivity of any particular individual, the condition is
particularly noticeable during travel across water. As a resull, in order to avoid the
sensation of motion sickness, many people are Inclined to avoid certain types of

travel and in particular, water based travel.

In addition to restricting people with respeel to their travel options, avoiding
water-based travel also prevents many people from enjoying waier sports or leisure
activitics involving water-bome vesscls, such as fishing, water skiing and crulsing.



10

—_
i

20

i~
L

30

-3-

Past attempls to alleviatc motion sickness have substantially failed or cause side
effects or require restricted activity cither before or during travel. Accordingly, there

is 4 need for an apparatus and method to alleviate the sensation of motion sickness

that does not include the restrictions or inconvenience associated with existing

remedies or methods.

Any discussion of documents, acts, materials, devices, articles or the like, which has
been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all
of these matters form part of the prior art base or were common general knowledge

in the ﬁeld of the fﬁvention, as it exisied before the priorily date of aty of the claims

herein.

Summary of the Invention

In one aspect, the presczit -invention provides an cleelrically powersd device
including an’ insertion component for Insertion info the var cavity of a usér, the
device including at least onc inductor operatively connected Lo a comiro! eircult, the
control eircuit providiﬁg electrical energy to the at least onc inductor wherein the
insertion component includes the at Ieast one inducior such that when in use, the at

least one inductor is In close proximity to the inner ear of the user.

In one excmplary embodiment, the inductor in the insertion component is pulsed
wilh electrical energy cvery few sceonds, thus causing a pulse of clectromagnetic
radiation to be emitted trom the inductor and impinging upon the inner car region of

the user.

In another sxemplary embodiment, the rate/amplitude of the electrical cnergy is
controllable by the user with an adjustment means. In this particular embodiment,
the control circuit is opcratively connected 0 a swilch, or other user operable
interface, to cnable the user to adjust the amplitude/frequency of the clectrical
energy. The control of the amplitude/frequency of the electrical energy may occur
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remotely from the electrically powered device. The remote control device could
provide control signals either by infra-red or by a radio [requency link to the

clectrically powered device.

Of cuurse, any number of pulses of cleetrical energy over a period of time could be
provided according lo the effectivencss of the stimulation for any particular
individual. Further, the profile (or weivetbrm) of the electrical energy provided to the
inductor could be varied to best suit individual requirements. For example, the

provision of pulses could be periodic, a-periodic, or any combination thereof,

In an exemplary embodiment, a range of pre-programmed profiles are provided that
are sclectable by the user. Once an effective “pre-programmed” profile is located,

. the user may then further tailor the profile in an attempt to further incremse the

effectivencss.  Alternatively, the user can develop their own custom profile in an

attempt to develop the most effective profile [or their individual requircments,

In an excmplary embodiment, the vser may adjust the amplitude and/or frequency of
the elecirical energy provided fo the inductor whiist travelling. This cnables a user to
accommadate any varying intensity of the scnsation of mation sickness and adjust -
the profile in an attempt to oplimally alleviate the sensation of motion sickness

during travel,

The insertion component may be formed as a mouided rubber or plagtic component
that sits comfortably in the ear cavity of a user and conlains at least one inductor
within the moulding, Of course, many different types of materials can be used to
form the inscrtion componcenl but preferably, a material is seloeled that does not

interfere with the emission of the electromagnetic emissions from the inductor when

in use.

There are many variations possible for the specific arrangement of the insertion
companent and in one exemplary embodiment, the insertion component is configired
to attach to the outer ear of a uset, in order 10 provide lurther security with respeet Lo
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attachment and/or reducing the requirement for a relatively snug it of the Ingertion

componettt with the ear cavity of the user,

The characterisiies of the inductor may vary and it onc exemplary embodiment, the
characieristics of the inductor are selecied in corpbination with the characteristics of
the electrical energy pulse that is passed through the Inductor, such that the overall

result Is an electromagnetic pulse that provides stimulation to the inner ear region of

the user.

Electrical ehergy for the device may be sourced from setf-contained batteries that are
permanently connected to the controlvciréuit and inductor arrange:ment. in this
particular embodiment, the batteries may be rechargeable batleries and the
clectrically powersd device may include the necessary circuitry 1o enable the
batterics 1o be recharged whilst located within the electrically powered device.
However, many other suitable sources of electrical energy may be used, such as
mains power or an exiernal ‘battery, such as the battery of a motor or water based
vehicle. Similarly, connection to an exiemal source of slectrical enerpy may be

effected in order to recharge the batteries contained within the electrically powered

device,

In onc exemplary cmbodiment, the insertion component includes at least one
inductor and an audio transducer for converting electrical energy into audible sound
energy. This embodiment enzbles a user to listen to audio playback in addition to
stimulating their inner ear region in an attempt to alleviate the effects of motion

sickness.

In another aspcet, the present invention provides a method of stimulating the inner
ear region with an electrically powered device that includes at Ieast one inductor

opetratively connected Lo a control circuit, the method including the steps of:

locating the at least one inductor in close proximity fo the inner ear vegion

ol g user; and
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operating the contral circuit to provide electrical cnergy from an electrice]

power source to the at least one inductor,

In one cxemplary embodiment, the elocirically powered device includes the
necessary circuitry to allow a user to control the rate andfor amplitnde of the
provision of" clectrical energy to the at least ome inductor, In this cxemplary
cembodiment, the method of the present invention includes the step of the user
adjusting the amplitnde and/or trequency of the clectrical energy in order to alicviate

the sensation of motion sickness.

In another aspect, the present invention provides computer instruction code for
execution in an electrically powered device according to the present invention, the

computer instruction code including instructions to control the supply of electrical

energy to the at least one inductor.

Brief Description of the Drawings,

The present inveniion will now be described with the reference to the accompanying

drawings, which illusirate exemplary embodiments of (he present invention, wherein:

Figure 1 is a circuit diagram illustrating the main componcnts of an
cmbodiment of an slectrically powered device according to the present

imvention;

Figure 2 is a flow chart [lustrating the primary process steps executed by
the micro-controller of the circuit arran gement as detailed in Figore 1;

Figure 3 is a diagram ilustrating various waveforms detailing the pulse
profile of the electrical pulses thal are supplicd by the centrol circyit of

Figure 1 to an induclor;



10

20

30

-7

Figure 4 is a diagrammatic representation of an exemplary cmbodiment of
an ear attachment device that contains a control circuit and an electrical

power source and includes an insertion component; and

Figure 5 is a cross sectional representation of the embodiment of Figurc 4.

Detailed Description of an Exemplary Embodiment

With reference 10 Figure 1, a circuit diggram of an exemplary embodiment of an
elecirically pﬁwcrcd device according 1o the present invention is detailed. In the
circuit arrangement of FFigure |, electrical power is sxippiied by the batteries BT and
BT2 where BTI and BT2 arc 12 volt batteries connected in scries io provide a
power source of 2.4 volts DC. The positive torminal of battery BT is connected to
Pin 1 of the micro-controller (U1) and the negative terminal of battery BT2 is

connected to Pl § of the micro-controller (U]) thus providing power to the micro-

controller device.

The micro-controller (U1} provides a range of General Purpose [nput/Output (GPIO)
connections. In the instance of the cxemplary embodiment of Figure 1, only three of
the General Purpose Input/OQuipit connections are used, namely, GPIO3, GPIO4 and
GPIOS with GPIO3 configured as an Input onty and GPIO4 and GPIOS configured

as Qutput only connections.

GPIO3 is connected to the switch and resistor networls formed by switch (81} and
resistor (R1). The switch (S1) is a “normally open” switch errangement and in the
normally opened condition, the resistor (R1) aets to maintain the voltage of the
GPIO3 connection at the voltage Vss. Upon actuating the switching device, the
swilch causes electrical current to flow through resistor (R1) and a voltage of Vdd to
occur at the GPIO3 connection. Accordingly, acluation of the switch St has the
cffect of causing the vollage at the GPIO3 connection to rise from Vss to Vdd for the

period of time that the switch is maintained in the closed position.
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The GPIO4 connection to the micro-controlicr (UT) is connected to the network
arvangement of resistor (R2) and the light emilting diode (D4} which in turn is
With the GPIO4 connection either at a
voltage “HI” or in a high Impcdance state, the light emitting diods Wi.lt reraain
non-tlluminated. However, once the GPIO4 conneclion is transitioned to 8 voliage
“Lo” condition the light emiiting diode (D4) will illuminate as a result of current
flowing from the voltage rail Vdd through tight emitting diode (D4), the resistor (R2)

and ultimately through the micro-controller (U1).

{
The GPIOS connection is eIcctricaIiyA connected 1o a nstwofk comprising capacitor
(C1) which in tarn is connected to a series hetwork of light emitting diode (DS1) and

resistor (R5) and inductor (L1).

Capacitor (C1) isolates the micro-controller (U1) from the inductor and the charging

circuit and provides the pulse of clectrical energy to the inductor (L1). Resistor (RS5)

‘isolates the charging diede (DSI) from the inductor during normal operation and

limits the current flowing through diode (DD81) during charging. Diode (DS1)
rectifies the current from the inductor whilst charging and is also used to indicate
when the ballery is undergoing charging. Transitioning the voltage of the GPIOS
connection causes 2 supply of electrical encrgy to the inductor (L1).

With refereﬁce to Figure 2, a flow chart detailing the main process steps executed by
the micro-controlier (U1) is Mustrated, Upon the initial supply of power to the
micro-controller (U1), the sofiware resident in the micro~-controller commences
execution (Step 10). The next process executed (Step 20) is the initialisation of
varjables that will be used by the software as it exeoutes individual program
instroctions and controls the actions of the micro-controller (UT). Having initislised
ihe program variables, the software program proceeds to step 30 wherein it places the
micro-controller (U1) into a “sleep” condition, thus minimising the electrical energy

consumed by the micro-conirolier (U1) until the micro-coniroller (U1) is required to

perform any necessary functions,
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At Slep 40, the program conducts a check to determine whether or not the
micro-controller ‘(UI) needs to “wake up” and if not. the program reverts back to

Step 30.

In the gvent that the micro-controller (Ul) detects a “wake up” condition, the
program then enters a further “go to sleep/wake up™ process (steps 50/60) during
which the micro-controller (U1) detects whether the user has actuated the switch., In

the cvent that a switch sctuation is detected, the program proceeds to step 70,

At Stép 70, the program sets the parameters of the electrical energy pulse delivered
to the inductor to the lowest level (fe. Level 1). Having set the characteristics of the
electrical energy pulse 10 the lowest level, the micro-controller program again checks
whether therc has been a [urther actuyation of the swiich. In the event that a switch
closure iy detected, the program proceeds Lo Step 90 where the program then
determines whether or not the current level setting of the parameters of the energy
pulse are at the maximum (ie. Level 4). If nol, the program proceeds o Step 100
whetein the “levcl”v is incremented by one. At this stage, the program then proceeds
to Step 110 wherein the program determines whelher or not an adjustment to the
mode is required, However, at Slep 90, in the event that the paramcters of the
electrical emergy pulsc set to the maximum level (ie. Level 4) then the program

reverts o Step 50 wherein the micro-controller (UT) reverts to the “sleep” mode,

Effectively, a manual deactivation of the device occurs il 2 switch closure attempts to
increment the level beyond the maximum (ie. Level 4). Of course, further acluation
of the swiich afler the program has reverted to step 50 will cause the device o
“wake up” (stcp 60) and once eagain proceed to step 70 wherein an energy pulse

level 1 is selccled.

Referring back to Siep 80 of the micro~controller program, in the event that a switch
closure is not detected, the program proceeds to Step 110 wherein the program

determines whether an adjustment to the mode is required,
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Once the energy pulse has been incremented by a level, the program causes an LED
to rcgulariy “flash™ (step 130) for approximately 30 seconds to advise the user that
the level has been incremented.  After 30 seconds, the program reverts to “flashing”
the LED Irregularly (step 120} (eg. onc flash of shorl durstion for avery
approximately 60 scconds). Agcordingly, the purpose of siep 110 is to determine
whether the advisory LED neads to be flashed regularly (to indicate recent level
change) or irregularly (to indicale that the device is “awalkce™). Irrespeciive of the
modc, the program then proceeds o step 140 wherein a pulse of encrgy is delivercd

to the ibductor thus causing the inductor lo emit a pulse of electromagnetic radiation.

‘The program then proceeds to step 150 and in the event that 5 hours has clapsed
since the last switch actuation, the tnicro-controller (U1} is shut down (step 50).

Otherwise, the program proceeds to step 80.

With reference to Figure 3, a diagrammatic representation of the ‘crxergy pulse
waveforms for each of the levels provided in the exemplary embodiment of
Figures 1 and 2 are iliustrated. In this particular cmbodiment, the micro-controller
(U1) produces 2 series of clectrical energy pulses for approximately 2 seconds.
These pulses are repeated approximately every 10 seconds and the number of pulses
that ‘ocour within an approximate 1.2 millisecond period depends upon the level

adjustment sglected by the user,

With reference to the illusirated waveform for Level ’l(in Figure 3, a square wave
pulse profile that lasts for a duration of épproxirﬁately 0.1 milliseconds oceurs for
cach 1.2 millisecond period. Tor a Lovel 1 seiéction, only a single pulse of
approximately 0.1 millisccond duration occurs for cach 1.2 millisecond period and
the waveform over the 1.2 millisecond period is repeated for approximately 2
seconds in duration. Upon expiry of the 2 second period, there is.a delay of

approximaiely & seconds before the energy pulses recommence.

With reference to the Level 2 wave form of Figure 3, It can be readily noticed that
for each 1.2 millisccond period.there arc 2 pulses generated that both have a duration
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of approximately 0.1 milliseconds wilh 2 delay of approximately 0.1 milliseconds
between the pulses. Again, as for the Level 1 wavcform, the energy pulses that ocour
over the 1.2 millisecond period are repcated for a total perlod of approximately 2
seconds alier which a delay of approximately 8 seconds occurs before the pulses

ocourring within the 2 second period arc repeated.

Consistent with the waveforms of Level 1 and Level 2, the reader will now that the
waveforms iltustrated for Level 3 and Level 4 similarly follow the framework
established for Levels 1 and 2. Although, for Level 3 and Level 4, 3 and 4 pulses
respectively are generated within the 1.2 millisecond poriod, thus providing an
increased number of pulses supplied to the inductor, and hence the overall average
electro-magnetic enerpy cmitting from the inductor increases, as the user selects an

increasing number of pulscs within the same time period.

Following is a listing of the source codc for a prototype device according to an

embodiment of the invention:

/#%***w*$¢¢¢$$$$*$$*$*$****xs**$$$**$*/

/* Progtam : MotSick.C */
/* Fungtion : Motion Sickness device using ON/QFF switch w/
/* L.anguage : HiTeeh C(ANSEC) ®/

JEEE S RORRIE R RO KR Bk RO ke

#inclnde <pic.h>
Minclude <stdlib.h>

__CONFIG(INTIO & MCLRDIS & BOREN & PROTECT & PWRIEN &
WDTDIS); /& WDTEN

/] function prototypes

void init(void);

void wail_mSec(int {imes);

void waist100mSec(void):

// Defines

#define LEDON 1

#define LEDOFF 0

{/ Action Variables

unsigned char flagh, state, test, fomp;
unsigned char speed, flashtimer, passes, incstate;
unsigned int mSeconds;
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unsigned int thmeout;
unsigned tat keytimer,cout, thousands;

unsigned char level, timer, pwin,;

I* W o kR WK HOR R R kbt m*»«mm*m**:&###j

/™ Main Program *
e e sk s o e o AR s ok o o o o o S RO R e
main()

{

char [;
for(test = 0; test<250; test++); // allow time during power up -

imit(); // set vp ali port direction registers.
Heount = {;

//databit = 7;

test=0;

timeout = {;

state = 0;

passcs = (;

level = 1;

tfimer = 1;

flashtimer = §;

pwm = [6;

GIE = ];//cnable interrupts
GPIF=0; ‘
TOIE=1;

" GPIE=1;

wait_m8ec(300);
GPIF = (;

GPIO = 0x10; /shut off all power draining devices.
GIE=0; /Disable interrupis
asm("sleep");

asm(“nop™;

for(fest = Q; test<250; test+);

GPIF = (;

GIE=1; /! Bnable Interrupts
TOIE = ]

GPIE=];

wait_mSec(Z00);

speed = 20;

ncstate = Q;

State =

level=1;

passes=(

timcout = (;

for(i = 07i<5:i+H)
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GPIOS =0;
GPIo4 = 1,
while(1)
{ // This is the main program endless loop.
switch{state)
{
if{timeout > 1000}
{

state = 0; //Go to sleep if been on for more than 4.7 hours

3
b

case D: /1 Sleep State

§

1
wait_mScc(300);

GPIF = (; .
GPIO = 0x10; /#shut off all power draining devices.
GIE=0; : //Disable Intcrrupts

asm{"slcep™);
asm("nop");

for(test = 0; 1est<250; lostt+);
GPIF=10;

GIE=1; /! Enable Interrupts
TOIE=1;

GPIE = 1;

wait_mSce(200);

speed = 20;

incstate = 0;

state = |;

level = 1;

passes = 0;

fimeont = 0;

break;

}fend casc 0:

case 11, //Level—=1

{

flash = levcl;
i flashtimer)
I

!
GPIO0 = LEDON;
GP104 = LEDOQFL; /lndicator LED ON
wait_mSec(20);
flashtimer = speed;
GPIOZ2=0;
if(passes > 1Q)
{
flashtimer = 250;
timeoutt;
}

clse
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¢
passes+t;

breal:;

L

// Indicator LED OFF.

if{incstate)  //-Play Swilch was Pressed

brealk;

level =3;

state = 2;

inestate = 0;

speed = 10;

GPIO0 = LEDOFF;

GPIO4 =LEDON; // indicator LED OFF
passes = 0;

}

1//end case 1:

casc 2:

{
flash =

/I level=2

level;

i Nashtimer)

{
GPIO0 = LEDON;
GP104 = LEDOFF;

wait_mSec(20);
flashiimer = speed;
f{passes > 20)
{
flashtimer = 250;
timeout-+;
}
else
{
passes+t,
H
break;
}

GPIO0 = LEDOFF;
GPIO4 =LEDON;
if(incstale} = // Play Swilch was Pressed

level = 5;

Sats = 3;

incstate = (;

speed = 5;

GPIOO = LEDOFF;



10

15

20

30

40

45

-15-

GPLO4 = LEDON;

passes = 0;
}
breaks
}flend case 2:
case 3 / Level = 4
{
flash = leval;
if(fiashiimer)
5

Y
GPIO0 = LEDON;

GPIO4 = LEDOFF,;
wait_mSec(20);
flashtimer = speed;

if{passes > 40)
{
1
flashtimer = 250;
timeout++;
h

clse
{
passestt

: }

break;

1

' h
@GPIO0 = LEDOFF;
GPIO4 =LEDON;
if(incstate)  // Play Switch was Pressed

{

level = 8;

state =4

incstate = 0

speed = 2;

GPION = LEDOFF;
GPI0O4 = LEDON;

passes = (;
break;
Ylend casc 3:
cage 4: / Level = §
{tash = level;
if{!flashtimer}

{

GPIOD = LEDON;
GPIO4 = LEDOFF,;
wait_mSec(20);
flashtimer = speed:
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f{passes > 80)

-
flashtimer = 250;
timeout++;
1

g
else
{ .
passes+t;
}
break;

T
GPIO0 = LEDOFT,
GPIO4 = LEDON;

iflincstate)  // Play Switch was Pressed

level—=0;
statc = 0;
incstate = 0;
speed = 20;
GP1O0 = LEDOFF;
GPIO4 = LEDON;
passes = (;
¥

breal;

$/fend case 4:

Y/end switch(state)

if(timer < 20)

if{timer == Q)
£
timer = 100;
}

[f(--pwm < level)

GPIQ5 ~=|; /fToggle output
H

else
{
GPIO5 =0;  //Output off
} . .
if(pwm == §) |
{

p'wm= 16;
3

} // end of while endless loop
1/ end of main
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[ e R e e ek s B AR ek R o

r* A milliSecond delay function */
/****ﬂuk&e#**#***#***w**#*****dwmk**k***&/

void walt_mSec(int timcs)

m8econds = times;

while(mScconds);

Miend wait_mSec();
/K***#*#:*ﬂ:*fs***’k ek ok A ook 80 b sk sk oW KK L

7* A 100 milliSecond delay function #/

/*xme sk ik Sk ke bRk kacR R R kR R ROk

void waist100mSec(void)

int times = 1000;

while(times~);

}end waist100mSec();

[FSEEERA RO S ook o N ROk b b ROk Kk R EF R E R

/¥ Interrupt service function 2/
[EEEEE kR kA AR e R Rk Rk R R )

static vold interrupt isr(void)

{
// work out source of interrupt
H(TOTF)
§ /! Was this a timer ZERO overflow? Here every 100us.
TMRO = -86; //sctfor 40 Khz -15 = 25us, «40 = 50us, -90 = 100us
temp-+;
if{temp>9)
{
mSeconds--;
temp = 0;
Hlead temp>9

If{thousands-- = 0)
]

1
thousands = 1000; // here once every 100 millisceonds;
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if{timer)
{n
timer—;

1

IR lashtimer) flashtimer—;

H
TOIE = 0; J{ Clear mterrupt flag, ready for next
) :

iffGPIF)
{ #/ Here whenever a porl change interrupt occurs.
I(GPIO3)  // START Switch Down
{//check for correst edge due to interrupt on change.
waist100mSec();  //Debounce
iftGPIO3)

{

while(GPIO3);
waist]00mSee(y;
while(GPIO3):

// Move 1o next level state
inestate = [

passes = (;

flashtimer = 1;

)

s
GPIO = 0x10;

/D0 a dummy write to clear the mismatch afler Int-on-change

} // end of i{GP1O3)
GPIF =0;
W end if GPIF

Wl end or ISR

void init{void)

{

#asm
call 0x3FF //Load Factory Calibration Value Into OSCCAL
bsf_STATUSS  //Belect BANKI!
movwf OSCCAL
#endasm
H121675 setop
i ANSEL = 0; /PICI2E675 Only

TRISIO = 0b00001110; //GPO-Output, GP [-Input,GP2-Input.GP3-

Input, GP4-Output, GP5-Output
GPIO0 = 0;
GPIQ4 = {;
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VRCON = /Murn Off Veef
CMCON = 0x07; /Murn Off Comparator
OPTION = 0b1000{000;  //Pull Ups Disabled, Rising Gdge, Prescaler 1:1

wWoT

Il 76543210 ,
TICON = 0b00000000; // Timer 1 disablod //101; #/ Timer 1 enabled with

int oscillator. : ‘
"INTCON = 0xAS8; // GIB-enabled, TMRO inl enabled, GP2/int disabled,

Port change int enabled.

4 76543210
TOCB = 0b000601000; /1 Select Interrupt on change pins. Gp3 int

PIET = 0x00; /f Disables peripheral interrupis.

With refercnee to Figures 4 and 5, a diggrammatic representation of an exemplary
cmbodiment of an ear attachment device is provided. In the specific embodiment of
Figurcs 4 and 35, the slectrically powered device (160) includes an inscrtion
component (165) that is inserted into the car cavily of a user. The insertion
compongent (160) conlaing an indﬁczor {170} that is connected to a control circhit
mounted upon a printed circuit board (175). All of the components are encapsulated
withiq & plastic housing (that may include somc ﬁém’bfe rubber or silicon bascd
components) to which an ear hook (180) is removably attached to further sceure the

attachment of the deviee (160) to the car of 2 user,

In the cmbodiment of Figures 4 and 5, the clectrically powered device (160) is
powered by batteries (185a, 1850) that arc mounted upot the printed circuit board
(175). The device (160} includes a switch (190) also mounted on the printed circuit
board (175) to enable the user to activate and deactivate the device and to sefect
differing levels of stimulation for the inner car. A floxible rubber switch cover (195)

allows sasy operation of the swilch (190) to sclect various functions.

Whilst the embodiment represented in Figures 4 and 5 is z unitary (self contained)
device, other embodiments may include a scparate remote control device such that
the uscr may morc easily coatrol the operation of the device and may view the
remote control device whilst operating same. For example, a remote control deviee

may comaunicate control signals with the electrically powered device by a number
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of remote communication means such as infrared or radio froguency link. Further,
rather than containing the electricﬁ[ly powersd device in a unilary spparatiis that
attaches to the users’ ear, the insertion component containing the at least one
inductor may be commected (o the control circuitry by an extended conducting lead
similar to the arrangement for sarphones connected to audio playback devices.
Similarly, the insertion component would be connected by an extended lead to the
control circuitry that may he worn or mounted In a similar manner as the various
arrangements that arc common for audio play back devices (e.g. belt mounicd, pouch

mounted or warn in pocket of article of clothing).

In one particular emboditnent, the insertion component for insertion into ihe ear

cavity of a user contains the at least one inductor and an audio play back transducer-

for reproducing audio signals in the car of a wser. Furiher, the.extended lead
attachment to the combined insertion component/audio play back apparatus is
cormected to a device that provides electrical snergy to the at least one inductor and
audio signals to the audio transducer by respective conductors. In this particular
embodiment, the user may combine the play back of audic with clectro-magnetic
stimulation of theif inner ear such that motion sickness may be allevialed whilst at
the same lime not preventing the user from fistening to audio signals from an audio
play back dovice. Preforably, in this particular embodiment, a single device is used
o play back andio signals and provide the cleeirical energy to the at least one
inductor, ‘In this embodiment, the device would allow the user to control both the
clectrical energy provided W the at lcast one inductor and all the necessary signals t©

provide play back of audio signals.

Those skilled in the relevant field of technology will appreciate that the invention
described herein is susceptible to vatlations and modifications other than those
specifically described, 1t s understood that the invention includes all such variations

and modifications that fall within the spirit and scope of the present invention.

For example, although the exemplary embodiment described includes four “levels”
of stimulation, it would be readily appreciated thal any number of levels of
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stimulation may be provided. Similarly, although only onc specific waveform of
electrical energy supply to the at least one inductor is described in the exemplary
embodiment, it would also be readily appreciated that alternative waveforms may
_provide greater alleviation of the sensation of motion sickness for different uscrs.
Accordingly, embodiments of the invention may include a range of different
" waveform stimulation programs in addition to a range of difTerent levels for sefection

by a user to accommodate their personal level of discomfort.
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CLAIMS:

1. An electrically powered device including an insertion component for insertion
into the ear cavity of a user, the device including at least one inductor
operatively connected to a control circuit, the control circuit including an
adjustment means operable by the user to provide varying amounts of
electrical energy to the at least one inductor wherein the insertion component
includes the at least one inductor such that when in use, the at least one
inductor is in sufficiently close proximity to the inner ear of the user to provide
stimulation to the inner ear region of the user.

2. An electrically powered device according to claim 1 wherein the control circuit
controls supply of electrical energy to the at least one inductor such that
electrical energy is supplied in pulses.

3. An electrically powered device according to claim 1 or claim 2 wherein the
adjustment means controls the amplitude of the electrical energy supplied to
the at least one inductor.

4. An electrically powered device according to any one of the preceding claims
wherein the adjustment means is operable to control the frequency of the
supply of electrical energy to the at least one inductor.

5. An electrically powered device according to any one of the preceding claims,
wherein the adjustment means is included in a remote control device and
communicates control signals by infrared or radio frequency communication.
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An electrically powered device according to any one of the preceding claims
including a micro-controller computing device operable to execute computer
instruction code.

An electrically powered device according to claim 6, wherein the adjustment
means is operable to select a pre-programmed profile for the supply of
electrical energy to the at least one inductor, the pre-programmed profile
residing in a stored computer instruction code.

An electrically powered device according to claim 7 wherein the pre-
programmed profile residing in the stored computer instruction code includes
details regarding the amplitude and/or frequency of the supply of electrical
energy to the at least one inductor.

An electrically powered device according to any one of the preceding claims
wherein the control circuit is supplied with electrical energy from batteries.

An electrically powered device according to claim 9 wherein the batteries are
rechargeable.

An electrically powered device according to any one of the preceding claims
wherein the insertion component includes an audio transducer for converting

electrical energy into audible sound energy.

An electrically powered device according to claim 11 wherein the at least
one inductor included in the insertion component and the audio transducer
are electrically connected to a control circuit and an audio signal generating
circuit respectively by extended conducting leads.
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An electrically powered device according to any one of claims 6 to 8,
including computer instruction code which, when executed by the micro-
controller computing device, controls the supply of electrical energy to the at
least one inductor.

An electrically powered device according to claim 13 wherein the computer
instruction code, when executed causes the micro-controller computing
device to control the amplitude and/or frequency of electrical energy supplied
to the at least one inductor.



