MOTI ON SI CKNESS DEVI CE; 5Field of Invention *@0002* The invention

rel ates generally to a rret hod and apparatus for alleviating the sensation
commonly referred to as "motion sickness". 10 Background of the Invention
The sensation of notion sickness is an unpl easant sensati onm

di zzi ness that sonme peopl e experience when riding in a novi "mmmmmmr
Mot i on sickness can be brought on by travelling in ear__s__boats,*@gy;gnarl nes,
aderoplanes. trains, by riding 15 anusepent rides that spin, and even when
using a swing at a playground. Mtion sickness is also known as travel

si ckness. Qher popul ar ter dnaw of transport—feor .exanple,
ai rsi ckness, carsickness and ASTEKtT nsation of tion si ckness
can lead to thclings of disconfort and nausea, and 20 in S(j% an
| ead to vomting. Frequent vomting can |l ead to dehydratio od

pressure. sao i lpicldofkdvittioh ant for sufferers to seek pronpt-nedi C@Dbooﬁttentl on
if they are severely affected. Inside the inner ear is a series of canals
filled with fluid. generally referred to as the 25 | abyrinth, which

i ncl udes sem ciThe irtventiors hdype ierzeatinl ts .a Mithadeans eappagitusciot alieviodngaths ar e arr anged

at different a@ggaggnw}(,\gg{ny;eageﬂgadmgmmy&gy the rolling of the fluid
inside these canals tells the brain exactly how far, how fast and in what

direction the head is nmoving. 30 Information fromthese canals is passed
along to the bbaskarowidoftiednieatdn bul ar nerve, which lies next to the
cochlear nerve. If the brain is aware of the position of the head, it can

determ ne the %03|t|on of the rest of the body, - 2
he sensation ol motion sickncss 1s an unpleasant sensation of nausca and diziness

that some people experience when riding in a moving vehicle. Motion sickness can
be brought on by travelling in cars, boals, submarincs, acroplanes, trains, by riding
15 amusement rides that spin, and even when using a swing at a playground. Méticm
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 {ead to feclings of discornfort and nausea, and
20 in severc cases can lead lo vomiting. Frequent vomiting can lead to dehydration and
low blood pressure. so it is important for.sufferers to scek prompt medical attention if

they are scverely affected.

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

moving.

30 Tnformation from thesc canals is passcd along to the brain via the vestibular 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 bady.



The brain also relies on information fromthe eyes and fromthe nuscles
t‘hensel ves (call ed 'nuscle sense' or kinaesthesia). The brain uses the

i nner ear, the eyes and muscles to determ ne the position of the body at
all times. 5 The sensation of notion sickness appears to arise as a result
of a clash of sensory information (eg. when the eyes and nuscles are
indicating that the body is relatively stationary from observing and
festing in the vehicle, whilst the flubd in the semcircular canals
indicates that the head is noving as a result of novenent of the vehicle).
|0 There are various steps that can be taken to prevent or reduce the
effects of noti dfP@PeRpELES ondiorpation fiam theieyes prdfpnt HempKESRESEYS al cohol 24
hours before t r(ealled fmusndy, se@o’oir kinngthesia). | Thg basnCuseb thaighen gar\vhé ¢y8d ankir avel | i ng,
and avoi di ng St:ﬁ&&&t&&&%iﬁatﬁépc@i%ﬁ%ﬂh\%\%& & sism&ach of these can have the
effect of exacerbating synptons. 15 ITst there arc nedications avail abl e,
they either act to calmthe nerves of the inner ear or soothe the part of
the brain that ThedseEsa dmbtitn Figkncsh aﬂp&fﬁvleﬁse aahlresmediec@ds? amaxés?ﬁre e i
preventati ve ang. . . resul t. ..t ne e, onl ctive |

t aken before tﬁ%@%&%ﬁ%?ﬁéﬁo\% egﬁ%g‘ﬁglﬁﬁ%sa? "édﬁcé&c%ﬂﬁa?ghgﬁ%d}d;r%l\%%vfﬁess as a side
effect. OF coursgloniy Hom phicgyingudnf epding Fote dvebigpcuhilsh ey fuidle hyedi cati on and
suffer side effggfsurt dabddighcaied hai (RIHANEY mbyifhs @ RRAE & MiP@EniBiheNOt have
caused themto suffer notion sickness. Depending upon the sensitivity of
the particul ar Ry dual , sone people can experience the sensation of
notion sickrdgss with virtually any formof travel notion. 25 In any event,

despite the sengkdbiivinouddcpd Dt RAGE ki tdfrevedl A Xinidbl Bk effdch@r mARAI tion is

particularly notjiceable during.travel acrqgs r. a result, in order
to avoid the se??‘s“é‘fﬁ Slﬁﬁoaf y ';"lg%‘ﬁ yi E’}i'heegéf%“%&l\r,l\@'t E%'Bsp"b%’r%fr@'cﬁ’ﬁ%l ined to
avoi d certain taygidisg efling mad diinkdngdwhilst parlting yhdayoidieg sronpaweld @r avel , 30In
addi tion to reSthisGhblidds RETRsc\Wh Hive RIS bt ckRerbiBb bynfploa¥el Opti ons,

avoi di-ng wat er- based travel also prevents nany people from enjoying water
sports or | éisure activities invol vi ng wat er-borne vessels, such as
fishing, water Wkisithep armedioatiing ivaidpbie, they Bither doete talmtheanmuesaf theinadr| evi at e

Mot i on si cknes @V WRhd b hdbrdil thBhdud vhitGRAYRRewt df ndifAGlss or require
restricted activity either before ccordingly, there is a

N or duri travel ., Acg
need for an appSrBt TSR "REtREG 52 ’ﬁf"f‘ég‘%géfeé’"{yﬁge?éerf Bk bAOBF ot i on
si ckness t hat demsehdinatiprciidkdes 4nd eanrcaist drpwdinesns a gide ¢fiagoOf@nisence associ at ed

Wi th existing SnildQiReH: 8suldondRHIPER: meARNioflbrGHES Lol dRGIHARRL S, acts,
materi al s, devices, articles or the |liKke, i ch_has been included in the

| | wh
present speci f i/eagIeY By §badk gpom Ay pofhave pRysed e e wifgrmapRiskesthg a context for

the present invention. It is not to be taken as an adm ssion that any or
al | Depending upon the scnsitivity of the particular Individual, some peoplc can

experience the sensation of motion sickness with virtually any form of travel motion.

25 In any event, despite the sensitivity of any particular individual, the condition is
particularly noticeable during travel across water, As a gesuli, in order to avoid the
sensation of motion sickness, many people are inclined to avoid certain types of
travel and in particular, watcr based travel,

30 In addition to restricting people with respeet to their travel options, avoiding
watcr-based travel also prevents many people from enjoying water sports or leisure

activitics involving watcr-bome vesscls, such as fishing, water skiing and cruising.



10 of these matters formpart of the prior art base or Wre common general
Know edge in the field of the invention, as it existed before the priority
date of any of the clains herein. Sunmary of the invention 15 In one
aspect, the present invention provides an electrically powered device
including an insertion conponent for insertion into the ear cavity of a
user, the device including at | east one inductor operatively connected to a
control circuit, the control circuit groviding electrical energy to the at

| east one i nductor wherein the 20 insertion conponent includes the at |east
one i nductor suych that en in uyse, the at |east one inductqgr is in close
proximty to thst FaREs alievige mefer sirkass have, sybsfantialye il & v i%di nent, the

i nduct or i n t hefettnsesduiroRsttadpeivitydithérbefird bsdaeingvaivdl. aicedhngly,dete ener gy every
few seconds, t ld%ee%af&ﬁdnquaﬁwg%ds&u%ﬁ (DS 8&*%%&8&& & nfoton st 1 ON O be
emtted fromthe Inductor and I npinging upon the 1nner car region of the
user. |n anot hbpt doge g iaghide dishrseiiqhipnst or wcR@epignce axpgiiadt WthesXBtingt he el ectri cal
energy is cant reakdigbl Gcdiyst he user with an adjustnment neans. In this
particul ar enbodiment, 30 the control circuit is operatively connected to a
switch, or other user operable interface, to enable the user to adjust the
anpl i t ude/ f r eqiiefispussipn efflecumicets wets, materialsndeviges, artihes otbhlilcothichfrast he

anpl i tude/ f r eqoem myu@l ix'ith@pﬁ:keﬁﬁ?ﬁp@diﬁb@lkonQﬁ@feE'onmyp@f&MSf providhga renotely from
t he eIectricaI&%mﬂg deqquigg. the reppt e contro .devi ce c%uld provi de
control si gnal £EMERTe ST YA 84555 © B A AT FY R T nk to the

el ectrical |y peflkeseratiges\ermepart 8 UTf privpayt baws or dvase comndregeneofl kpwledges  of

el ectrical -enem@ fRMQT i inREkib) & #dkistolt FFRorERY bribril Q1L bOMY S8Rk BsROr di ng to the
ef fectiveness Ef.the stinmulation for any particular individual. Further,
the profile (of™"

Wavefiarm of the electrical energy provided to the
i nductor could he varied to best suit individual requirenments_ For exanpl e,

the provision gimddity S HQHtg, D€ periodic, a-periodic, or any conbination
thereof. 10 In an exenplary enbodi nent, a range of pm programmed proliles
are provideﬁ that are selectable by the user. Once an effective

" pre- progr anmel” oner whact, ghd prefeolc Eventlon pivedas sar cleriigalyhpawefedrdeyier tail or the

profile in an abi&Pin h@ro cbdiehent RE iRAGR hGElt 66id YEPGRR mA ternativel y,
the user can d ve[p %?elr own customprofile in an 15atifenpt to devel op
the nost effec "uV\‘?*e‘"B’P g 3t fragt 87C Ipduetpr oPETRHyply FRRepfed Mt APl g dhe
control circuit providing electrical energy to the at least onc inductor wherein the
20 insertion component includes the at Ieast one inductor 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
with electrical energy cvery few scconds, thus causing a pulse of clectromagnetic
25 radiation to bc emitted from the inductor and impinging upon the inner car region of

the user.

In another exemplary embodiment, the rate/amplitude of the electrical cnergy is

. controllable by the user with an adjustment means. In this particular embodiment,

30 the control circuit is operatively connected to a swilch, or other user operable
interface, to cnable the user to adjust the amplitude/frequency of the electrical

energy. The control of the amplitude/frequency of the electrical energy may occur



in an exenplary enbodi nent, the user may adjust the anplitude and/or
f'requency of the electrical energy provided to the inductor whilst
travelling. This enables a user to acconmpdate any varying intensity of the
sensation of notion sickness and adjust 20 the profile in an attenpt to
optimally alleviate the sensation of notion sickness during travel. The

i nsertion conponent may be formed as a noul ded rubber or plastic conponent
that sits confortably in the ear cavity.of a user and contains at |east one
i nductor 25 within the nmoulding. O course, nany different types of
material s can be ed to formthe insertion.co nent .but. preferably, a
material is selrglgéléﬁqrf)ﬁg}fe %%’Ega“ﬁgf)wﬁr%t erfer (ghcvxﬁg}f??%c f%{édedﬁ%"?g‘io@ﬁ of t%e

el ect r omagnet i cprevdes®pteoh sighalsogither e infrchad too by \ahredio imequense linB@ There are nmany
variations possiiklgafyPbwddi@edieeci fic arrangenment of the insertion conponent
and in one exenplary enbodi nent, the insertion conponent is configured to
attach to the outer ear of a user, in order to provide further security

Wi th respect 5t oOf courSe, anyahes hipmists ofirickirpal engghucverrpctidief fimeciulddeent for a

relatively snugyfided Uhooldte loNHEHlRRa&O P UE Hmuibd tdr NGy GAfuciavi ty of the
user. The characteristics I nductor ma d 1n one exenplary

e . of the C y vary an I
enbodi ment, t he®¥vigithratiee fie gpfile O yrvefmp o ettt e ORI in
conbi nati on w tihdcle camhideacti@rh dést et odivitlae reghieaitnti. CBdr eeanglcgthepul se that is
passed through fRed.ReletQoua B4Rk Blerib Eebhalof Bbikds 1S an
el ectromagnet i c‘;nfc]fgsll Se '!tﬂ%[gt %?03’. %es'@ef'rru’gﬁ%%n toattoﬁe iJrT;ner ear region of
the user. 10°El ectrical energy for the device may be sourced from
sel f - cont ai ned Ibat txemples cinbiaimed] €rafe oNBrE-@RElymeDRNETE e grdvided th& cont r ol
circuit and i nduet Akl pEr, LS« 2 ért&ﬂl{' % qiept . the
batteries may be rceclﬁarlgea ﬁe'%ﬁ%&féest arfgeaérhe e'cecfrgllgfgal+y %ower ed device
may include t he'heregahihee fythe lpr Yie pufils impr atempetofufhceinrest ths he rechar ged
whi | st | ocat ed effedtivenasst eer@htnay, nheaérl ggn podiep @dir dey cwem phdildawaver , nmany
other suitahle e f.electr]cal _ . . such as nains
power or an extae?r}rilfgl%%gtof’ (tahr%ﬁ) giseﬁ%dﬁ‘%e?go% ﬁgerg egtrllt% é?dgﬁé#ﬁggﬁ%st‘or or watcr based
vehicle. Simlarly, connection to an external source of electrical energy
may be ef f ect edneiexomplay ehibdiRM IR @€ ofah djdaint Rhipli&dc £00F Rigiac off t hi n t he
electrically p red device. 20 |1n one, exennl ar odj.pent, the insertion
conponent i ncl ﬁ}é\%s&g’tcg PP r%;ﬁe% 9 tﬁ%l'ﬁé;"f St w%'tﬁﬂ éerlll}ﬁﬁjﬁﬂﬁsom?brﬁregﬁgb Ucer for
converting el ectamERPalee vyying iieosits atihe basaggupidnaipresighyess aidiadivembodi ment
enabl es a user topbfistiem hiRmpdiopinlia¥iatic he saadont 6fQfbthb® sinedtul ati ng their
i nner ear regiop.i qﬁgg attenpt to alleviate the effects of notion
25si ckness. | n another aspect, the .present invention provides a nethod of
stinulating tile inner ear region with an electrically powered device that
includes at | edht indéon cOEpbRED ayOREBaRLA ¥ Houfied Bt Shid Bmpdadir ol circuit,
t he met hod i ncl udi, teps of: 30 | ocati he at |east one inductor in
cl ose proxini tﬁHz?gQ%ﬁ;é]ﬁ??lb:? e?glzeé’rm ‘:ra‘é'éi GE e @ cpg)g er algﬁuﬁ one inducto?
25 within the moulding. Of course, many different types of materials can be used to

form the inscriion component but preferably, a material is sclceicd that does not
interfere with the emission of the electromagnetic emissions fom he inductor when

In use.

30 There are many variations possible for thc specific arrangement of the insertion
companent and in one exemplary embodiment, the insertion component is configured

to attach to the outer ear of a user, in order to provide [urther security with respeel lo



- 6 - operating the control circuit to provide electrical energy from an
el ectrical power source to the at | east one inductor. In one exenplary
enbodi ment, the . electrically powered device includes the 5 necessary
circuitry to allow a user to control the rate and/or anplitude of the
provi sion of electrical energy to the at |east one inductor. In this
exenpl ary enbodi nent, the nethod of the present invention includes the step
of the user adjusting the anplitude ang/or frequency of the electrical
energy in order to alleviate the sensation of notion sickness. 10 In

anot her aspect, the present invention provides conputer instruction code
for execution PR &“@’8%?4”&'% Whﬁfﬂ'ﬁ{lﬁé‘F@@f&éﬁ}?"(‘fﬂy ae&m%ﬁ%in%w he present

i nvention, the campsput veith therearitchvity bf wseode i ncl udi ng i nstructions to contro
the supply of electrical energy to the at |east one inductor. Brief
Description of the Drawin2s. The present invention will now be descri bed
with the ref er dhedapeeriste obibeiBdsanprngydnditionyeemplty eRbWiNcs®e at e (=notary
enbodi nent s of cﬁaﬂﬁwrﬁlﬁ:&!ﬁﬁﬂi inld R Be Is@Bkicd W@ FoBindtion Fitlgite Ehatactbrftied of i I CUI t

diagram il lust i atelcg{gm enér lsrele tﬁa?gpasscdq%mug? the mdu&or audh {rgtqt QI]::ral?
el ectrically powered devi accor I nven‘fl on; 25Figure 2

is a flow char resti ersqlqcmmaa@tw pidse Fat mwl%rs spwbwso %’P By seREiNoE d by the
mcro-control |l gu@f the circuit arrangenment as detailed in Figure I;
Figure 3 is a diagramillustrating various waveforns detailing the puI se
profile of the electrical pulses that are supplied by the control circuit
of 30Fi gur el Ebctre! énqudy bt te device miy be sPlirgyd frem selfogntaintid dgyteriamint ire

representation p%a@mlyeesﬁ&%@{oym@emét SRBE o indhBto AfangileftC hm%tm& devi ce that
t an n el ectrical PPower our.ce i ncl udes an

contains a control rglﬁg‘l

i nsertion conp8ig “’ HROFIBIE: ol SHTIES MYy dieorehateabie "r‘l 7ies @5 ®@8ent at i on of

t he enbodi nent cl@tflndiil)gumve:red defiet &by enj:hﬂesmrnepissarynmmmtmno Em@hrpihar y Enbodi nent
Wth reference birenfl xgu,eereci.argea »cmlrs'tc]ubaieddmﬁanﬁm@émﬁn ovrP@ | RliYe. embodi nent  of
an to electrj c%@ % ower ce acco to the present invention is
detailed. iff t RE™EFr &M °t5ﬁrr"'é{ﬁ‘€&ﬁ‘§‘ﬁ"te5 g “iﬁ}fgﬂﬁ&“’#y ™ RCHFG E4P Bower i s

suppl i ed by t henbapdver prem cideind! batredy, BER asvhe batef3 bL 4 anotbr BT Watarbased . 2 vol t
batteries connggfed slmlnﬁerem&m tpemlgm éoufa:@wglemr&%rﬁpfma? vé vol ts DC

The positive term nal of batter i s connected Pi
mi cro- cont r ol | &R &Rt FdhEes %ﬁ%f??’\f*é“‘t“@‘fnﬁ‘f Yifin G © B‘ﬁrfcf"g/r%?"”%’f‘é i s
device.

20
In onc exemplary embodiment, the insertion component includes at lecast one
inductor and an audio transducer for converting electrical energy into audiblc sound
energy. This embodiment enables a uscr to fisten to andio playback in addition to
stimulating their inner ear region in an attempt to alleviate the effects of motion

25  sickness.

In another aspeet, the present invention provides a method of stimulating the inner
ear rcgion with an clectrically powered device that includes at least one inductor
operatively connected Lo a control circuit, the method including the steps of:
30 '
locating the at least onc inductor in close proximity to the inmer ear region

ol a user; and



15 connected to Pin 8 of the mcro-controller (U) thus providing power to
the mcro-controller device. The mcro-controller (Ul) provides a range of
General Purpose Input/Qutput (GPIO connections. In the instance of the
exenpl ary enbodi nent of Figure 1, only three of 20 the General Purpose

| nput / Qut put connections are used, nanely, OP103, GP104 and GPI G5 with

OPI 03 configured as an Input only and GPl 4 and GP105 configured as Qut put
only connections. GP103 is connected tp the switch and resistor network
formed by switch (Si) and 25 resistor (Ri). The switch (SlI) is a "normally
open" sw tch arrangenent l%nd in the normally gﬁened [(;ondi ian, the resistor
(RI) acts to mai nt aPPFREhY smirgl e prudabicsissl cammetym gt he vol t age
Vss. Upon act uat i ng pbiee sontte taahe ab gastkew intetor.t he swi t ch causes el ectri cal
current to flow through resistor (Rl1) and a voltage of Vvdd to occur at the
GP103 connection. Accordingly, actuation of the swtch Si has the 30 effect
of causing the Wyt &yaray eHeedigerydhec gerificdlyi Beversd f5vise ihywehm P&s to vdd for
t he pﬁri od of trkd@¥Barh Ratuityn@ iﬁlﬁﬂivtaﬂiteri % dﬁmionftlﬁ: rlﬂﬁdaniilﬂr ihsinat os ad po;i ti Onh -
8 - The GPI M4 connectign. to t m.¢ro-contraller (U} .is nected to the
networ k arrangénent. o c@%?sﬁa!s?'grgy(l ¢ %ﬁ%fmt?lng 'f"iﬁﬁtﬁ{' é'}m'fi'st fxnlgg%f?ode (D4)

whi ch in turn icobeieayedicoretrad afHae preent deyentioninclugedthe \wiep 19f thaaisacp| 4
connection ei t hgsiad theanBilubi@@@ror friquenf of the cidetiaORerzyRRARNG Alcshat €, the |ight

emtting diode ve\n'sLnlsanrogr}monOSicnocg-i | .um nat ed. However, once the GP104
connection is tTARs tl%ﬁnea TS o tage "Lo" condition the light emtting
diode (D4) Wil illumnate as a result of current flowing fromthe voltage

rail Vdd throudh ahdr@h bsp@ili thd bR&ndinRfon(fRkldcs tHbulef Histilchidn b Yorand _
ultimately throu ontr nnection is

.the mcro-c olJer (U1). tq The GP105 c
ol ectri cal ly coiRtioh dttAsebenE RO deifrsbiobiie> e SR BHRE v ch i ¢ ur n
i s connect ed t computre fristastignesodgoiniudine. isirgpkions aneantrolrihy pridel @8&land resi st or
(R5) and i nduct.pdrgy(idinddt leadedfRdbduber (Cl) isolates the micro-controller (U)
fromthe inductor and the charging 15 circuit and provides the pul se of
el ectrical é%ergy to the inductor (L1). Resistor (R3) isolates the charging
di ode (DS') fr @BuefDrscriptidniofitiny Drdwimesng nor nal operation and linmts the
current flow ng through diode (DS1) during charging. D ode (DS1) rectifies
the current fr t he i nductor whilﬁt iﬁhar_g‘i..n fand is also used to indicate
when the bat t er® PESRHINERELN HoRv FTRe o AETERRIoG M H BV 0L age of t he
C3P105 connect idowingn uhiesillestraty pghyplap tmigldigehis ofuld preemeingaptidgnowheredn: i nduct or (L
). Wth reggerence to Figure 2, a flow chart detailing the main process
steps executed by the mcro-controller (Ul) is illustrated. Upon the
initial supply of pGWEF t& & fEcus teepimc Hnstpde by mal fompeRFas K5 war e r esi dent
in the m cro-cont r okkrdiresnvfoncdst2dly avegedt dovive @Saing 110 )the gikseninext process
executed (Step 20) Redilde Initialisation of variables that will be used by
the software as it executes individual programinstructions and controls
the actions of the mcro-controller (Ul). Having initialised the program
vari abl es, the sof t Rigwe 2ps o goanhagriheesioisthé prinsdre pro3es adpeexetundiby pl aces t he
micro-control I er (Lypllkrd QoRoiRr of e SR bRk L aOR il Wight 1 M Sing t he
el ectrical "energy 30 consuned by the mcro-controller (UL) until the
m cro-controller (01) is required to performany necessary functions. -9"

Figure 3 is a dlagram illustrating various wavcforms detailing the pulse

™

profile of the electrical pulses thal are supplicd by the control circyit of

k11 Figurc 1 to an induclor;



At Step 40, the program conducts a check to determ ne whether or not the
mcro-controller (U) needs to "wake up" and if not, the programreverts
back to Step 30. 5 1In the event that the mcro-controller (Ul) detects a
wake up" condition, the programthen enters a further "go to sl eep/wake
up" process (steps 50/60) during which the mcro-controller (Ul) detects
whet her the user has actuated the switch. In the event that a switch
actuation is detected, the program pr_gqeeds to step 70. to At Step 70, the
program sets the paranmeters of the electrical energy pulse delivered to the
inductor to the |lowest |evel (in. Level 1). Having set the characteristics
of the electrical dfgmyyisgisgammeficrppsesengifiensel ap sxeapPlant FECdREF Y- cont r ol | er
program agai n cheeks ahetbigicnt Raccthasnhfencatdl Wirkdiind &f tlesddcalon of t he
switch. In the eventowtrhsgltma 3%&&9‘1“%59 lunrc%mi seng,ea%g(it ed, the program
proceeds to Step 90" Wher € the program P e determ nes whet her or not the
current |evel setting of the paraneters of the energy pulse are at the

maxi mum (les Level #urc § & a BOs seclidA® ripheBBtaA6N d? it 6RR ek Gheqy. 100 wherein the
"l evel" is increnented by one. At this stage, the programthen proceeds to
Step 110 wherein the program determ nes whether or not an adjustnent to the
mode i s requi rBezilciDegription ofan BemplaS(Fubodimeite event that the parameters of
the 20 el ectrical energy pulse set to the maximum level (ie. Level 4) then
the programreyerts to Step 50 wherejn the mcro-contrgller (Ul) reverts to
the "sl eep” rm%gg Tt l"\}g‘l’eyl,’ LTRSS 4R CRTRIE P O 8$m"t"h8f evi ce occurs
if a switchocl dsuicdlygiowendlayict eccording tntba pregeftanteatioe lis dajledndnttlee maxi num (i e.
Level 4). O COMEiSSmndehbd BATiguRO ddricABowe isQhpplithoy M¥ibhifeRes@fit &la t he program
has reverted to step 50 wi || cause the device to "wake up" (step 60) and
once again pr ol toBEt &Y BAG 3hbf &Pt battrnss sRgRedgu s e £ i s sel ect ed.
Ref erri ng backpower Btrepof@ volts D¢ eTharpesitive wowital of Hagary BT loigramacted @ t he event

that a switch @0 1CdrQRURRrd-Brl: @Ff SRR ncehilE PRSI @BELE8LHS to Step 110
wherein the pr%gr am det er mi nes et her an adjustnment to the node is
1

required. ¥ nectehtodl i el thaymiergyonigile (Wil dup erafdiphpopenia fedicdy a | evel , the
pr ogr am causescoatollbftdvited regul arly "flash" (step 130) for approximtely 30
seconds to advise the user that the | evel has been incremented. After 30
seconds, the programreverts to "flashing"” the 1. . ED irreqularly (step 120)
(eg. One fl ashMGficerERnirolisr U4} presvifcs %)'f"‘“%\?ég‘iﬂ"%l Rypsredsui@itet (FPEY seconds) .
Accordi ngly, tdesmeptionpds ee dbtagt efthcki@nildy dntbodimte bffigae: My Bt oft he advi sory
LED needs t . [ g I hange) or
A O bAoA B cchhind 625, Suh B BPlos, Bk a2

irregularly (to Indicate evice IS rrespective of the
node, the progPHAY MikREIEsediswed 15§ ety 200 GROF ardCROH an§ersdf energy i s
del i vered to td@uipmdulytcamedibigs causi ng the inductor to emt a pul se of

el ectromagnetic radi ation. 10 The programthen proceeds to step 150 and in
the event that 5 hours has el apsed since the last switch actuation, the

mi cr o- cont r ol | &R0} i coanpetpdsto e fvitdh o resigtpranstvgl) formegd e p4ifcB €51) e pr ogr am
proceeds tasstegtd@®i)i FThoAtitth Eefies &Mﬁhll% @péet @:cdibﬁar&ngeﬁwﬁl}a&gfn@ﬁrﬁti f
representatio b e, r t evel s
provided in t&é%&“%ﬁ%ﬁ"%@@ﬁ%’%ﬁ’%ﬁpﬁx ”%f‘g?}’r ggLT%Z(ﬁcdvogm rog%}el lustrated. In
this particul &PIehEOEHRNhe he yaltans; - o Upasntchugtnigdhe fwilghindewigudiss a seri es of
el ectri gal enemgsh dﬁﬂk%ﬁiﬁ@&ur&glﬁdﬂbﬂ IR risisér ﬂaﬁmﬁgom}&wwa?ul segoarﬁ
repeat ed approxj ery 10 secongds, and t.he er ses t hat
occur within a&é&gg} ?ﬁ%ép ‘t"é’x'ﬁ'?.:JI "'ms‘\fﬁrs"@%ﬁcg““%%'r?fg% sdvétﬁheg{igagtt};ﬁon the | evel
adj ust ment 3¢ e| &gt erabpingithtaolipgest the (FPIQT commpaivetecies fram Yisdo Yddiferder at ed wavef orm

for Level 1 irpefddditife Bat i sSRAN iRidlEEE iRk Redpbdtich] € that lasts for a
duration of approximately 0.1 mlliseconds occurs for




7.5 each 1.2 mllisecond period. For a Level 1 selection, only a single

pul se. of approximately 0 1 mllisecond duration occurs for each 1.2
mllisecond period and the waveformover the 1.2 mllisecond period is
repeated for approximtely 2 seconds in duration. Upon expiry of the 2
second period, there is a delay of approximately 8 seconds before the
energy pul ses recommence. 30 Wth reference to the Level 2 wave form of
Figure.3, it can be readily noticed that for each 1.2 m|lisecond
period-there are 2 pul ses "generated that both have a duration of

approxi mately o) 1
ml1iseconds bglthé/edﬁdtl )ﬁr%&?ﬁ’ﬂq&me nkq&%ngﬁlcﬁﬁpg Qcﬁx‘% E&é&/oeﬁé %wv\%l\gef orm the
energy pul ses tﬂhmg‘:‘wwfr'em}@rm@h@d ﬂlczlsh’i ¢rpilting digdrd(Ddk Mhigh ingt@ ip epeat ed for a
total peri O|d 0f8coﬁ9&6d0§| iR tvBkage &lege@ndﬁ.ﬁla&te e}pr@blcgmaoamdestha;yatoi " oo
approxi mately ecqngds _occ ef.ore t es ccurring.wthin the
second peri od aP’Zg?e at &? %@gﬁm?"d et fmt%%?"ﬁy@ﬁtém\tf\}g ef’ lgﬂ"ﬁevel 1 and
Level 2, the re'adélpmuwtbd Hhrovsrer. ate ib#@"%mﬁ@hm*ﬁ@hﬂ%@t@@@@r Level 3 and

Level 4 sim|argy fQdilidWhd hg%t &ﬁ,alqewelm%salﬂbﬁdnﬁmohs aoésunL@:vaah&t 1 and 2_

Al t hough, for Level eve e eI y are
generated wit h:THWt“ﬁém‘iﬂVz‘"?H"#‘]’F‘é%@é?{&“%@? 8&‘%“‘5%&%(%%66‘1“&{) ?1 i ncr eased
nunber of pul sesd gapgily thdughchetnrigro-cantleliet @). and hence t he overaII aver age
el ectro-magnetic energy enmitting fromthe inductor increases, as the user
selects an |ncrea5|n nunber of pulses within the sane tine period. ts

Fol I owi ng i & a TP &F |C%g°°‘i‘i’f“"t’t"ﬁ(§ °§“‘8‘l‘]‘?"tl,[é°‘lf‘8‘i?§d {90t PRV IR SABESISSHRIENT ce accor di ng
to an enbodi med€hodhich mgum meemtdtaing a sefs Betagrk aftfightviriiizcliod ODBO sbd  Funct i on:
Motion Si cknesq.csgpay(@fzm %mgor OFF switch /* Language: H Tech C (ANSI Q)
Ni ncl ude <pie, h> N nc ib.h> 25 CONTTGINTIO & MCLRDI S & BOREN &
PROTECT & PWRTEN & WDTDI S), //& W/11-7. N [/ function prototypes 30void
init(void); Capacitor (C1) isolates the micro-controller (U1) from the inductor and the charging

15 circuit and provides the pulse of clectrical energy to the inductor (L1). Resistor (R5)
‘isolates the charging diode (DSI1) from the inductor during normal operation and
limits the current flowmg through diode (IDS1) during charging. Diode (DSI)
rectifies the current from the inductor whilst charging and is also used to indicate
when the ballery is undergoing chargmg. Transitioning the voltage of the GPIOS
20 connection causes a supply of electrical energy to the inductor (L1).

With ref‘ereﬁce to Figure 2, a flow chart detailing the main process steps executed by
the micro-controller (U1) is illustrated.  Upon the initial supply of power to the
micro-controller (U1), the software resident in the micro-controller commences
25 execution (Step 10). The next process executcd (Step 20) is the Initialisation of
variablcs that will be used by the software as it executes individual program
instructions and controls the actions of the micro-controller (U1). Having initialised
the 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
30 consumed by the micro-controller (U1) until the micro-controller (U1) is required to

perform any necessary functions,



void wait_nBec(int tinmes); void waistl1l00nBSee(void); // Defines #defme LEDON
I 35 4define LEDOFF O // Action Variables unsigned char flash, state, test,
tenp; unsigned char speed, flashtiner, passes, incstate; unsigned int
nSeconds; - 12 - unsigned jot tineout; unsigned int keytinmer, count,

t housands; unsigned char level, timer, pwnm Pk Main Progrant/ nmeno 1Ochar

l; for(test O; test<250; test-Fit // allow tine during power op init(); //
Set up all port direction registers. -9L/count - 0; 15//databit = 7; test =
0; tinmeout 0; state = 0; passes O;

At Sicp 40, the progrum conducts a check to determine whether or not the
micro-controlter (UI) needs to “wake up” and if not, the program reverts back to
Step 30.

5 In the event that the micro-controller (U1) 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. Tn

the cvent that a swiich uctuation is detected, the program proceeds to step 70.

10 At Stép 70, the program sets the paramelers of the elecirical energy pulse delivered
to the inductor to the lowest fevel (je. Level 1). Having set the characteristics of the
electrical energy pulse 1o the lowest level, the micro-controifer program again checks
whether there has been e [urther actyation of the switch. In the event that a swiich
closure is detectcd, the program proceeds to Step 90 where the program then
determines whether or not the current level setting of the parameiers of the energy
pulsc are at the maximum (ie. Level 4). If nol, the program procecds to Step 100
wherein the “level” is mcremented by one. At this stage, the program then proceeds
to Step 110 wherein the program determines whether or not an adjustment te the
mode is required. However, at Step 90, in the event that the paramclers of the
20  electrical energy pulsc set to the maximum-level (ie. Level 4) then the program
reverts Lo Step 50 wherein the micro-controller (U1) reverts to the “sleep™ mode.,

Effectively, a manual deactivation of the device occurs il a switch closure aticmpts to
increment the level beyond the maximum (ie. Level 4). Of course, further acluation

25  of the switch after the program has reverted to stcp 50 will cause the device to
“wake up” (stcp 60) and once ,again proceed to step 70 wherein an energy puisc
level 1 is selected.

Referring back to Step 80 of the micre-cogiroller program, in the event that a switch
30 closure is not detected, the program proceeds to Step 110 wherein the program
determines whether an adjustment to the mode is required.



20 level 1; tinmer = 1; flashtinmer = 8, pwn= 16; GE 1;//enable interrupts
25 GP1F = 0; TOTE = 1; GPIE =1; wait nBec(300); GPIF 0; GPIO = Ox 10;

[/l shut off all power draining devices. GE = 0;//Disable Interrupts
asnm("sleep”); asm "nop"); 35for(test =.0; test<250; test-H); GPIF 0; GIE =
|;/1 Enable Interrupts TOTE - 1; GPIE 1; 40 wait_nfee(200); speed = 20;

I nestate 0; state = 0; level=1; 45 passes = 0; tinmeout = 0; for(i = 0;i<5;
F-H) - 13 - GPIOS = 0; GP104 = 1; whj,l.e(1)

Oncc the energy pulse has been incremented by a level, the program causes an LED
to regularly “flash™ {step 130) for approximately 30 seconds to advise the user that
the level has been incremented.  After 30 scconds, the program reverts to “flashing™
the LED itrcgularly (step 120) (eg. onc flash of short duration for every
5  approximately 60 scconds). Accordingly, the purposc of step 110 is to determine
whether the advisory LED needs to be flashed regularly (to indicate recent level
change) or irregularly (to indicate that the device is “awake™). Imrespeelive of the
modc, the program then proceeds lo step 140 wherein a pulse of encrgy is delivered
to the inductor thus causing the inductor (o emit a pulse of electromagnetic radiation.
10 |
‘The program then proceeds to step 150 and in the event that 5 hours has clapsed
since the last switch actuation, the micro-controller (U1) is shut down (step 50).

Otherwise, the program proceeds to step 80.

15  With reference to Figure 3, a diagrammatic representation of the lcnergy pulse
waveforms for each of the levels provided in the exemplary embodiment of
Figures 1 and 2 are illustrated. In this particular ctnbodiment, the micro-controller
(Ul) produces & series of clectrical energy pulses for approximately 2 seconds.
These pulses are repeated approximately every 10 seconds and the number of pulses

20 that occur within an approximate 1.2 millisecond period depends upon the level

adjustment selected by the user,

With reference to the illustrated waveform for Level 1 Jin Figure 3, a square wave
pulse profile that lasts for a duration of éppro:drﬁately 0.1 milliseconds occurs for
25 cach 1.2 millisecond period. For a Level 1 seléction, only a single pulse of
approximately 0.1 millisccond duration occurs for cach 1.2 millisecond periéd 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
approximalely 8 seconds before the energy pulses recommence.
30 _
With reference to the Level 2 wave form of Figure 3, it can bec readily noticed that

for each 1.2 millisccond period there arc 2 pulses generated that both have a duration



f// This is the main program endl ess |oop. switch(state) atinmeout > 1000)
state.= 0;//Go to sleep if been on for nore than 4.7 hours to case 0://
Sleep State wait nBec(300); GPM = 0; _ 15CGPI O = Ox10; //shut off all power
drai ni ng devices. GLE = 0;//Disable Interrupts asm "sl eep"); asn("nop");

for(test - 0; test-c-250; testi-it 20GPIF = 0; GIE =1;// Enable Interrupts
TOE =1 ; GPM=1; wait nBee(200); 25speed =20; inestate = 0; state = 1;
Fevel = 1; passes =0; BT

of approximately 0.1 milliseconds with a delay of approximately 0.1 milliseconds
belween the pulses. Again, as for the Level 1 wavcform, the energy pulses that occur
over the 1.2 millisecond period are repcated for a total period of approximately 2
seconds aficr which a delay of approximately 8 seconds occurs before the pulses

5 occurring within the 2 second period arc repeated.

Consistent with the waveforms of Level 1 and Level 2, the reader will now ihat the
wavcforms illustrated 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
10 respectively are generated within the 1.2 millisecond pcriod, thus providing an
increased number of pulses supplied to the inductor, and hence the overall average
electro-magnetic energy cmitting from the inductor increases, as the user selects .an

increasing number of pulscs within the same {ime period.

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

embodiment of the invention:

[EEFRBRMMA D Eh G W ERRRE RS RARREAA S kN

/* Program : MotSick C */
20 /* Function : Motion Sickness device using ON/OFF switch */
/* Language : HiTeeh C (ANSI C) */

JEEFFARRRREEE FERRERRE S Sk ****t***t#***/

#include <pic.h>
/fincinde <stdlib.h>
25

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

/ function prototypes
30 void init(void);
void wail_mSec(int limes);
void waisi100mSec(void);
{/ Defincs
#define LEDON ]
35  #define LEDOFF 0
// Action Variables
unsigned char flash, state, test, temp;
unsigned char speed. flashtimer, passes, incstate;
unsigned inl mSeconds;



30t hneout = 0; break; Pend ease 0: easel:// Level 1 f 35flash = |evel;
if(!'thasbtinmer) GP100 = LEDON, GP104 -= LEDOFF;//Indicator LED ON

40wai t _nBee(20); flashtinmer = speed; O0P102 = 0; if(passes > 10)

45f | ashtinmer = 250; tinmeout-H; else - 14 - passes-H; break; 51

unsigned int timeout;
unsigned int keytimer,count, thousands;

unsigned char level, timer, pwm;

5 /***********#lﬁ!******#*#***#*******t#**/
/* Main Program *
/*’I***.*********mt************m*mmnt**#t/
main()
10 éhar i
for(test = 0; test<250; tost++); // allow time during pawer up

init(); // set up all port dirgction rcgisters.
Hecount ={);
15 //databil=7;
test=0;
timeou{ = 0;
state = 0;
passcs = 0;
20 level=1;
timer=1;
flashtimer = 8;
pwm = 16;
GIE = 1;//cnable interrupts
25 GPIF=0;
TOIE=1;
GPIE=1;

wait mSec(300);

3 GPIF=¢; :
GPIO = 0x10; //shut off all power draining devices.
GIE=0; //Disable Interrupis
asm("sleep");
asm("nop");

35  for(test= 0; test<250; test++);
GPIF =0;
GIE=1; / Enablc Interrupts
TOIE=1;
GPIE=1;
40 wait_mSec(200);
spced = 20;
incstate = 0;
State = 0;
level=1;
45 passes=0;
timcout = (;
for(i = 0;i<5;i+H)



(1 P100 = LEDOFF: GP104 LEDON;// Indicator LED OFF iffincstate)//Play Swtch
was Pressed 10l evel = 3; state = 2; inestate = 0; speed = 10; GP100 =
LEDOFF; 150P104 = LEDON; // Indicator LED OFF passes = 0; break; )//end
case 1: 20case 2:11 LeVel = 2 Hash = level; iAflashtiner) 25G°M = LEDON,
GP104 = LEDOFF; wait nfSec(20); tlashi hner = speed; if(passes > 20) 30
flashtimer = 250; tinmeout++, else 35 passes-14;

-13-

GPIOS =0;
GPIO4=1;
while(1)
~{  // This is the main program endless loop.
5 switch(state)
{
if(timcout > 1000)
{ .
_ state = 0; //Go to sleep if been on for more than 4.7 hours
10 '}
case 0: /1 Sleep State

{
wait_mScc(300);
: GPIF=0; -

15 GPIO = 0x10; //shut off all power draining devices.
GIE=0; /{Disable Intcrrupts
asm("slecp™);
asm("nop");
for(test = 0; test<250; lest++);

20 GPIF =10,

GIE=1; // Enable Interrupts
TOIE=1;
GPIE =1;
wait_mSec(200);
25 speed = 20;
" incstaie = 0;
state = {;
level =1,
passes = 0;

30 timeout = 0;

break;
}/{end casc 0:

case 1: _ J/Level—=1
{ .

35 flash = levcl;
if(Mflashtimer)

(

X
GPIO0 = LEDON;
GP104 = LEDQOFKE; //lndicator LED ON
40 wait_mSec(20);
flashtimer = speed;
GPIO2=0;
if(passes > 10)
{
45 flashtimer = 250;
timeout+t;

}

clse



break; 40GPI 00 = LEDOFF; OPI04 = LEDON; iflinestate)//Play Switch was

Pressed |l evel = 5; 45state = 3; incstute = 0; speed = 5; GP100 |, EDOFF;

15 - GP104 = LEDON; passes = 0; break; 5Rend case 2: case 3:// Level
flash = level; f( tiashtirner) 10 GPIQ0 = LEDON;, GPIO4 = LEDOT; wait
nSee(20); flashtimer = speed; 15if(passes > 40)

. )

/ 14-

{

passes+t;
}

break;
1

J
GPIO0 = LEDOFT; :
GPI0O4 = LEDON: /! Indicator LCD OFF.
if{incstate)  //-Play Switch was Pressed
{
1] . level =13;
stale = 2;
incstate = 0;
speed =10;
GP)O0 = LEDOFF;
15 (GPIO4 =LEDON; // Indicator LED OFF
passcs = 0;

break;
. }//end case 1:
20 casc 2: / Level=2
- f
flash = level:
if{!flashtimer)

{

25 GPI(0 = LEDON;
GP104 = LEDOFF;
wait_nSec(20);
flashlimer = speed;
if{passes > 20)

30 {

flashtimer = 250;
timeout-+;

}
else
35 {
passes++;
}
break;
}
40 GPIO0 = LEDOFF;
GPIO4 = LEDON;
if{incstale) = // Play Switch was Pressed

: level = 3;
45 state = 3;
incstate = 0;
speed = 3;,
GPIO0 = LEDOFF;

= 4



flashtimer = 250; tinmeout-|-F; 20el se passes-f-+; break; GP100 = LEDOCFF:
01' 104 =LEDON; if(incstate)// Play Switch was Pressed 30l evel = 8; state =
4; incstatc = 0; speed = 2; GPI Q0 LEDOFF; 35GPI 04 LEDON; passes =0; break;
}//end case 3: 40case 4:// Level 8 flush = level; Itlflashtinmer) 45GPI Q0 =
LEDON;, GPI 4 = LEDOFF; wait ntec(20);

-15-

GPIO4 = LEDON;
passes = 0;
}
break;
5 ' }/fend case 2:
case 3: /M Level =4

flash = level;
if(!tiashtimer)
10 R
GPIO0 = LEDON,;
GPIO4 = LEDOQCT,
walt_mSec(20);
flashtimer = speed;

15 ' if(passes > 40)
3
R
flashtimer = 250;
timeout++;
3
20 _ clse
{
passes++;
: }
break;
25 }

s
GPIO0 =LEDOFF:
GPIO4 =LEDON,;
if(incstate)  // Play Switch was Pressed
{
30 level = 8;
state = 4;
incstate = 0;
speed = 2;
GPIO0 = LEDOFF;
35 GPMO4 = LEDON;
passes = 0;

break;
}lend casc 3:

40 case 4 {/ Level = §
{
flash = level;
i!flashtimer)

{

45 : GPIOO0 = LEDON;
GPIO4 = LEDOQOFF;
wait_mSec(20);
fiashtimer = speed;



flashtimer = speed; - 16 - if(passes > 80) { flashtinmer = 250;
timeout-H; 5 el se passes-H; TObreak; GP100 = LEDA T; OPI 04 = LEDON;
if(inestatc)// Play Switch was Pressed 15 level = 0; state = 0; incstate =
0; speed = 20; 20G P100 = LEDOFF; G'104 = LEDON;, passes = 0; break;

<16 -

if(passcs > 80)
A

flashtimer = 250;

timeout++;
5 .

. else

{ )

passes+t;

}

10 : break;

C}
GPI00 = LEDOFF;
GPIO4 = LEDON;
ifincstate)  // Play Switch was Pressed
15
level =0;
statc = 0;
incstate = 0;
. speed = 20;
20 GP100 = LEDOFF;
GP104 = LEDON;
passes = 0;
}
break;
25 }//end case 4:
: Y/end switch(state)

if{timer < 20)
{
30 if{timer =0)

timer = 100;
}
Hf(-=-pwm < fevel)
K& {
GPIO5 ~= |; //Toggle output

}
else
{
40 GPIO5=0; //Output offl -
H . '
iflpwm = 0)

pwm = 16;
45 }

} / end of while endless loop
}// end of main



25} //end ease 4: Wend switch(state) if(tinmer <20) 30if(tinmer = 0) tinmer

= 100; if(--pwn< level) 35 GP1051"=1; //Toggle output else 40GPI &b =0;
[l Qutput off if(pwn=-- 0) { pvvm = 16; 45 /lend of while
endless loop }// end of min - 17 - PR A mlliSecond delay function

f*********************************t****/ 5V0|d V\alt nl SE,‘C(Int tln-es) |n
Seconds = tines; while(nScconds); Pend wait nfec();
'10/8*********F***********************~*1;7f* / /* A 100 m||ISeCOI'1d del ay
“fbnction

[ RS ERRREROR R R R ROk Sk R

r* A milliSecond dclay function */
JEEERRRERE LR REFRRNRURRES S ERARRRRRERE S

5  void wait_mSec(int timcs)

mSeconds = times;
while{mScconds);
}end wait_mSec();
10 /nﬂst#****t#ttllul:#*##*:***mwm********ﬂwm*/

/* A 100 milliSccond delay function */
/*x*k**##**t:mm!un***1=*¢**mt***#**#**m*mm*/
void waist]1 00mSec(void)
{
15  int times = 1000;
while(times~);
}iend waist100mSec();

JEEERERNRRE £ FR AN KRR bR ROk b E Rk Rk ]

20 /* Interrupt service function *®/
[EEFERERRR RS EF SR AR EF TR RRRA R ST TREN]
static void interrupt ist(void)
{
/! work out source of interrupt
25 H(TOIF)
§ /! Was this a timer ZERQ overflow? Here every 100us.
TMRO = -86; /fsct for 40 Khz -15=23us, -40 = 50us, -90 = 100us
temp-+;
if{temp>9)
30 {
mSeconds--;
temp = 0;
}//end temp>9
if(thousands-- == 0)
35 {
thousands = 1000; // here once every 100 milliscconds;



voi d wai st 100nmSec(voi d) 15int times = 1000; while(times-); Pend wai st
100nBec(); 20/* Interrupt service function static void interrupt isr(void)
/1 work out source of interrupt 25if(TOLF) /1 Was this a tincr
ZERO overflow? Here every 100us. TMRO = -86; |/ set for 40 Khz -15 25us,
-40 = 50u, -90 = 100us tenp-H; if(tenp>9) 30 nBeconds--; tenp = O;

Pend tenp>9 if(thousands-- - 0) 35 thousands = 1000; // here once every 100
mlliseconds; - 18 - if(tinmer) ( tingg-; Sif(flashtimer) flashtiner-;
if(timer)
{
timer—;
}
5 if(Nashtimer) flashtimer—;
}
TOIF = 0; / Clear interrupt flag, ready for next
) .
10 if{GPIF)

{ // Here whenever a port change intermupt occurs.
if(GPIO3)  // START Switch Down
{//check for correct edge due to intcrrupt on change.
waist100mSec(); //Debounce
15 : it{GP103)

{

while(GPIO3);

waist100mSec(); -

while(GPIO3); .
20 // Move to ncxt level state

incstate = | ;

passes = {;

flashtimer = 1;

¥
25 GPIO = 0x10;
//Do a dummy write to clear the mismatch afler Int-on-change
} #/ end of ifGPIO3)

GPIF = 0;
W/ end if GPIF
30
}//end or ISR
void init(void)
{
35 © flasm
call 0x3FF //Load Factory Calibration Value {nto OSCCAL
bsf_STATUS,S  //Select BANK!
movwf _OSCCAL
#endasm
40
/121675 setup
" ANSEL =0, /PIC12F675 Only

TRISIO = 0b00001110;  //GPO-Output, GP|-Input,GP2-Input,GP3-
45 Input,GP4-Output,GP5-Output

GPIO0 = 0;

GPIO4 ={;



TOF =0;it Clear interrupt flag, ready for next to if(GPIF) f t/ Here

whenever a port change interrupt occurs.

i f(OPI03) /1 START Switch Down

ft/check for correct edge due to interrupt on change. waistl 00nSec();

[/ Debounce 15i
to next |evel

/Do a dummy wite to clear the msmatch after

if(CiPl03) GP

/] Sel ect BANKI

10

15

20

30

35

f(GP103) whil e(GP103): wai st 100nBecO; whi | e( GPI 03);

201/ Move

state incstate = 1; passes =0; flashtinmer |I; 25GP10 = Ol O;

I nt -on-change // end of

F=0;, endif GNI: 30 1llif9.end or ISR void init(void) 35 Nasm
call OFF //Load Factory Calibration Value into OSCCAL bsf STATI 1S, 5

VRCON =¢; {Murn Off Veef

CMCON = 0x07; /fTurn Off Comparator

QPTION = 0bl10001000;  //Pull Ups Disabled, Rising Cdge, Prescaler 1:1
wDT :
1 76543210

TICON = 0b00000000; // Timer 1 disabled #/101;// Timer 1 enabled with
int oscillator.
"INTCON = 0xA8; / GlE-enabled, TMRQ inl enabled, GP2/int disabled,
Port change int enabled. '
i 76543210
10CB = 0b00001000; /1 Select Interrupt on change pins. Gp3 int
PIET = 0x00; // Disables peripheral interrupis.

With refercnee to Figures 4 and 5, a diagrammalic representation of an exemplary
cmbodiment of an ear attachment device is provided. In the specific ecmbodiment of
Figures 4 and 3, the electrically powered deviee (160) includes an inscrtion
component (165) that is inserted into the car cavily of a user. The inserlion
component (160) conlains an indhctor (170) that is connected to a control circuit
mounted upon a printed circuit board (175). All of the components are encapsulated
within a plastic housing (that may include some flexible rubber or silicon bascd
compbnents) to which an ear hook (180) is removably attached to further secure the
attachment of the device (160) to the car of a user,

In the cmbodiment of Figures 4 and 35, the electrically powered device (160) is
powered by batteries (185a, 185b) that arc mounted upon 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 activale and deactivate the device and to select
differing levels of stimulation for the inner ear. A flcxible rubber switch cover (195)

allows easy operation of the swiich (190) to sclect various functions.

Whiist the embodiment represented in Figures 4 and 5 is a unitary (sclf contamed)
device, other embodiments may include a separate remote control device such that
the uscr may morc easily control the operation of the device and may view the

remote control device whilst operating same. For example, a remote control device

- may communicate control signals with the electrically powered device by & number



movwf _OSCCA L #endasm 40 1112f 675 setup |1 ANSEL = 0;//PI Cl1217675 Only TRIM
= (b0Q00 1110;// GPO CQut put, GPI - | nput, GP2- | nput , GP3- 45

| nput , GP4- Qut put , GP5- Qut put GP100 =0; GP104 =1; - 19 - VRCON = O;//rum
Of Vrcf CMCON = 0x07;//Turn O f Conparat or ODTI ON = 0b10001000; //Pull Ups
D sabl ed, Rising Edge, Prescalcr 1:1 WDT 51176543210 T1CON =
b00000000; // Tinmer 1 disabled //101:11 Tinmer 1 enabled with hit
oscillator. " I NTCON = OxA8; //.26aTE-enabl ed, TMRO hit enabl ed, GPVi nt
di sabl ed, Port change int enabled. 10 /176543210 10C13= Cb00001000;//

Sel ect Interr UB\I remgu. comin Lﬂlcatten medns %%I? as'. immred or radio frequency link. Further,
rather than containing the elecn'ically powered device in a unilary apparatus that
altaches to the users’ ear, the insertion component containing the at least one
inductor may be connected to the control circuitry by an extended conducting lead

5 similar to the arrangement for earphones commected to audio playback devices.
Similarly, the insertion component would be connected by an extonded lead to the
control circuitry that may be worn or mounted in a similar manner as the various
arrangements that arc common for audio play back devices (e.g. belt mounted, pouch
mounted or worn in pocket of article of clothing).

10
In one¢ particular embo&iment, the insertion component for insertion into the ear
| cavity of a user contains the at feast onc inductor and an audio play back transducer-

for reproducing audio signals in the car of a wvser. Furlher, the extended lcad
attachment to the combined insertion component/audio play back apparatus is

15 connected to a device that provides electrical energy to the at least one inductor and
audio signals to the audio transducer by respective conductors. In this particular
embodiment, the uscr may combine the play back of andio with clectro-magnetic
stimulation of their iner ear such that motion sickness may be allevialed whilst at
the same lWime not preventing the user from listoning to audio signals from an audio -

20  play back device. Prefcrably, in this particular embodiment, a single device is used
10 play back audio signals and provide the clecirical energy to the at least one
inductor, -In this embodiment, the device would allow the user to control both the
clecirical energy provided (o the at lcast one inductor and all the necessary signals to
provide play back of audio signals. '

25 :
‘Those skilled in the relevant ficld of technology will appreciatc that the invention
described herein is susceptible to variations and modifications other than those
speciﬁcally described. Tt ts 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 that any number of levels of



Pl F.1 = Ox00;// D sables peripheral internpts. 15 Wth reference to
Figures 4 and 5, a diagrammatic representation of an exenpl ary enbodi nent
of an ear attachnent device is provided. In the specific enbodi nent of
Figures 4 and 5, the electrically powered device (160) includes an

i nsertion conponent (165) that is inserted into the car cavity of a user.
The insertion 20 conponent (160) contains an inductor (170) that is
connected to a control circuit nounteed2lupon a printed circuit board (175).
Al'l of the conponents are encapsulated within a plastic housing (that may

include sone f'sﬁiﬁbl’ék'io% Mb,@%v%a 5$1hil§9”al@@@§@nl§@ﬁ@ﬁ&@[ﬂ;\‘erf‘b\% which an ear
hook (180) is rg attached t er secure the attachnent of the

devi ce (160) td ?éﬁ ot H§E¥mq§§‘T%mﬁﬁ@réﬁ588Vﬂé%Fw8¥mﬁ “Jures 4 and 5,
the el ectrical Icynbpd)mmedwuiéd/hlmebc(riaﬁﬂj agpscigtedhatexdtertyivh abveformsesay( 1S5a, 185 b)
that arc nount gg, %ﬁm&hﬂk&&hﬂ%@@e%&ﬁ&HﬁBrﬁ&ﬁﬁdm&é%ﬁ%whﬂﬁﬁtQﬁ¥'Ce (160)

i ncl udes a smntch al so nounted, on the printed circyit_board (175) to
enabl e the uéerA¥%ﬂﬁﬂ¥lVﬂP@mﬁﬂﬁ°H§50Tﬁﬁ%?emﬁh@dHEV?dﬁgﬁﬁg dfrede| ect 30

di ffering | evel wavebrmsdinnuticatprogrm aradditve td arage ofaiferentevels dix bdbdctionr ubber swi tch
cover (195) al I5}%,;&@,%2ng,p,ggaqetth&qmggmt,gglo? Wbl (190) to select various
functi ons. | St the enbodi nent represente& In Figures 4 and 5 is a
unitary (self cont ai ned) device, other enbodi ments may include a separate
renmote control device such that 35 the user may nore easily control the
operation of the device and may view the renote control device whil st
operating sane_ For exanple, a renote control device may comrunicate
control signals with the electrically powered device by a nunber -20 - of
renot e conmuni cati on nmeans such as infrared or radio frequency I|ink.
Further, rather than containing the electrically powered device in a
unitary apparattis that attaches to the users' ear, the insertion conponent
containing the at | east one inductor may be connected to the control
circuitry by an extended conducting lead 5 simlar to the arrangenent for
ear phones connected to audi o pl ayback devices. Simlarly, the insertion
conponent woul d be connected by an extended lead to the control circuitry
that may be worn of nounted in a simlar nanner as the various arrangenents
that arc comon for audio play back devices (e.g. belt nounted, pouch
mounted or worn in pocket of article of clothing). 10 In one particul ar
enbodi nent, the insertion conponent for insertion into the ear cavity of a
user contains the at |east one inductor and an audi o play back transducer
for reproducing audio signals in the ear of a user. Further, the extended

| ead attachnment to the conbined insertion conponent/audi o play back
apparatus is ts connected to a device that provides electrical energy to
the at | east one inductor and audio signhals to the audi o transducer by
respective conductors. In this particular enbodi nent, the user may conbi ne
the play back of audio with elcetro-magnetic stinulation of their inner ear
such that notion sickness may be alleviated whilst at the sane tinme not
preventing the user fromlistening to audio signals froman audio 20 pl ay
back device. Preferably, in this particular enbodinent, a single device is
used to play back audio signals and provide the electrical energy to the at
| east one inductor. In this enbodi nent, the device would allow the user to
control both the electrical energy provided to the at | east one inductor
and all the necessary signals to provide play back of audio signals_



25 Those skilled in the relevant field of technology wll appreciate that
the invention described herein is susceptible to variations and

nodi fications other than those specifically described. It is understood
that the invention includes all such variations and nodifications that fal
within dte spirit and scope of the present invention. 30 For exanple,

al t hough the exenpl ary enbodi nent descri bed includes Four "levels" of
stinmulation, it would be readily appre@i-rated that any nunber of |evels of

- 21 - stinulation may be provided. Simlarly, although only one specific
wavef orm of el ggdift cal energy supply to the at |east one inductor is
described in the exenplary enbodi nent, it would also be readily appreciated
that alternative wavefornms may provide greater alleviation of the sensation
of notion sickress fAar cighircalyr pawercd slevise, inBludheec ar diisertidny conpaipodfonent s of t he

i nvention may incl UkRerfonl ARGRe F cflhf bRE GRL We%@?n@?u&ﬁdom&@ttdn@” prograns in

addition to a range_of different levels sel ection by a user to
acconmodat e 1 heir pdtEgagrerixgl| copfecte] & @ rfprivol cirouit, Bio contio} &G 1. An
electrically power egrusliging electriicalehetgli to ghe arledstuae Miic@n whedmbA RS0l OF | Nserti on
into the ear cavity g, oRerk!Bilges B0 Gt [ga&vanmd‘ﬁh@k&&ﬁkﬂwwﬁek il 883 £N€ S

i nductor operativel connecte to a control circurt, the control circuit
provi di ng el ect ri cal*sgAwrigfpcterds ip plasegroximily Lythegpngr gapeftfictussF- wher ei n t he

i nsertion conponent includes the at |east one inductor such that when in
use the at |gast ong.i | r Y. t ner ear of the
user. 10 2 Aﬁ ZI ect (rilnc gidgat“ggovx‘/lée?%l g‘“vé%?:(gd atg)(;cl}q |rr11Wh¥°'gmc a?of'n 1 wherein the
control circuit conf‘F%‘ft§°‘§‘B'bb‘fP91y6f“’%FE’\':‘FW@'&? ‘héHTe'Pfg‘)/oﬂFé?d@q‘féS‘&{’ | east one

i nductor such that . eleddtrict adersg BRGPHed iSpappl i ed in pul ses. 3. An

el ectrically powered device according to either claiml or claim2 15
wherein the control circuit includes an adjustnment neans operable by a
user, the adj ust ment\rnisticly grvered fqvive aecRiing ip sither eleimel eeekincdl energy to
the at |easts one i nduetinthe cohirolRicud R Rillds af @ukiheR X881 SbrHRGY & BseCCOr ding to
claim3 wherein the,a ptrols of t he

el ectrical energy supp'F%HmFmthmmé?h eas?m%%g%gmﬁmgB%?g'mQh

{egst one inductor,

4, An electrically powcered device according to claim 3 wherein the adjostment

20 means controls the amplitude of the cleetrical energy supplicd to the at least
one inductor.

5. An clectrically powered device according fo either claim 3 or claim 4

wherein the adjustment mcans is operebic 1o control the frequency of the

25 supply of electrical energy to lhe at least onc inductor.

6. Au electrically powered device according to any one of claims 3, 4 or 5,
wherein the adjustment means is included in a remote control device and
communicates control signals by infrared or radio frequency

30 communication.



5. An electrically powered device according to either claim3 O claim4
wherein the adjustnent neans is operable to control the frequency of the
25supply of electrical energy to the at | east one inductor. 6. An
electrically powered device according to any one of clainms 3, 4 or 5,
wherein the adjustnment neans is included in a renote control device and
comuni cates control signals by infrared or radi o frequency
30comunication_ - 23 - 7.An electri¢dtly powered device according to any
one of the preceding clains including a mcro-controller conputing device

operabl e to exgcut e aq eRPB) powkd dekied 4N iAsi By om: BthbPre@bifEdisiheal |y power ed
devi ce accordi ng to.c.{_‘gu m 7 when d(g{gendent, upon anB/ Qpe, o claims 3 to 6,
wherein the adj ust m¥H M 8n ST PR L ISPRPYIRE JRYi%c Pres Br . 5168% anmed profile
-for the supply of etmgotringattiorrge.gy to the at | east one inductor, the
pre-programred profile residing in stored conputer instruction code. JO An
electrically paowered device according to clai m8 wherein_ the preprogramed
profile residifig i nARKESEEDY Byerd AQYIFE a5oring torclpit 7 dnencteradniiePudes. t he
necessary detail regarodé ofglatnises @splhetid de adjinddedr mdaisacpenblytoaficet he supply of

clectrical ener gy ¢ Qpk b Ass ARl OlcudlneLegipald Y pover ed

devi ce according to one 0 rec clalns erein the control
circuit is supplied%i tAutor B¢ Pregeragyied gpifer sHidinhin sppdsommist el ectrical |y
power ed devi ce accofgkigonticedec! ai m 10 wherein the batteries are
rechargeabl e, An electrically powered device according to any one of the
preceding clains wherein the insertion conponent includes an audio
t msducer for EGonverpidrgrigally qrriedatievion apegiiing e glaiiudi WieeinsBeRe- ener gy.  An
el gct ricall yI pgwgr € Brofieivtin€de pRGIE Oreikdinky int ﬂnecdtoaidmoir%utﬁm&mgqibntélﬁe at dl east one
i nductor included i e insertion nept and the audio transducer are
electrically connec'lt%'héﬂglﬂc gegg%césﬁ?rdgf&gﬁglﬁé}% *4h qgulﬂi(e:lf"g/os'i rﬁ?{'gfcyé’gner ating the
circuit respecti vel jhepippirfeiasiied cnerpiduba 4t lsgft pnedpductor - 24 - 14. A nethod of
stimulatingisthe inner ear region with an electrically powered device that
o el B!, PR kR R P ARG PG LR O pReGRPLERL T TeuTt, the
whereln the control circuit is supplied with electrical energy from battcries.

1l.  Anelectrically powered device according to claim 10 wherein the batteries
20 are rechargeable.
12. 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.

13. An electricully powcered device according to claim 12 wherein the at least
one Inductor included in the insertion component and the audio transducer
are elcctrically connected to a contro! circuit an audio signal generating the
circuit respectivefy by extended conducting leads.

30



| ocating the at |east one inductor in close proximty to the inner ear
5regi on of the user, and operating the control circuit to provide

el ectrical energy froman electrical power source to the at |east one

i nductor. 15. A nmethod according to claim 14 whcrcin the control circuit is
operated to toadjust the anplitude and/or frequency of electrical energy
provided to the at | east one inductor. 16. Conputer instruction code for
execution in an electrically powered dexice according to any one of clains
7 to 9. including conmputer instructions to Iscontrol the supply of

el ectrical ener to . e_i.nd or. .17, muter instruction
code aecordi ng ?% C]%inﬁTgyﬁ%ﬁgg%ﬁ%?ﬁ%wfﬁgﬁéﬁ%FW%ﬁ%déﬁﬂﬁﬁgmeﬁe anpl i tude
and/ or frequency or efesiss hplcingiudas s fogsy omgingicior epcrably tohmmegiad th e garolone i'nduct or .

circuit, the method including the steps of:
locating Lhe at least onc inductor in close proximily (o the inner ear
5 region of the user; and
operating the control circuit to provide electrical cnergy from an

clectrical power source to the at least one inductor.

15. A method according to claim 14 whercin the control circuit Is opcrated (o
W adjust the amplitude and/or frequency of electrical energy provided to the at

least one inductor,

16. Computer instruction code for execution in an electrically powered deviee
according to any one of claims 7 to 9, including compuler instructions to

15 cantrol the supply of electrical energy to the at Icast ore inductor.

17. Compuler instruction code aécording o claim 16 wherein the instructions
control the amplitude and/or frequency of electrical energy supplied to the at

least one inductor.



