CRANI AL ELECTROSTI MULATI ON ELECTRODE UNI T FI ELD OF THE | NVENTI ON Thi s
invention relates to an el ectrode unit for use in carrying out cranial

el ect r ostwoubsdsenzespeci al l y, but not necessarily excl esiraBop9/006864

el ectrostinmulation in the formof what is known as cranial el ectro-biologic
stimulation that is typically applied between el ectrodes clipped to the
earl obes of a patient receiving treatnment Such a procedure is often
referred to as electrotherapy in nmany of its applications It is to be

understood that the t " i iy j ' i ion is
intended to be inter p?gﬁygﬁ&%fgg'mf'@&gképiwpﬁ@{'subj ected to
el ectrostimulation irrespective of whether the underlying reason for

appl yi ng such electrostinulation has curative intentions or not In this
regard it is noted that electrostinulation is often used with the intention

of sinply inproving a patient's quality of life such as by inproving the
patient's od [ i or cognitive capabilities BACKGROUND TO
THE | NVENTIn%\I Wiﬁék%ﬂ#t‘ﬁogl c stinmulation (herein referred to as
CES) applies gentle mcro-current pulses to the brain (in the hypothal am c
area) using a pair of ear-clip electrodes that attach to the earlobes It is
wi del y accept etl§ HAYENHER relater, (& @BselBrERds: il foo U infeRsryingeout cranial

heur ot r ansmi t t §e&rogtitifatRAAOr BdPeBflly Wi it | ”ﬁétoyenéﬂ&%nilrem%@c%@%e nd
cognitive capabilities Cranial electro stimulation has also been proposed

for treatnment ¢l6Ftresimuationsingbreformrefi whatr igurRewWnt @p tapRahelgetro-dickegieler s,

hi gh bl ood,r egiipmiiStior Ghat! §I:ty 1041k OBppileti B &i<l3RBL | @y st S

apparently nornali séo t heael ec¥r| cgl Bﬁt put %(E)I?eeﬁ:e %fr%ai ng Cé@aﬁgsbg@ﬁé
earlobes of a patient receiving treatment. Such a procedure is often referred

to as electrotherapy in many of its applications.

It is to be understood that the term "patient" as Used in this specification is
15 intended to be interpreted broadly as being any person being subjected to
electrostimulation irrespective of whether the underlying reason for applying
such electrostimulation has curative intentions or not. In this regard it is
noted that electrostimulation is often used with the intention of simply
improving a patient's quality of life such as by improving the patient's mood,

20 emotions, attitude or cognitive capabilities.
BACKGROUND TO THE INVENTION

Cranial electro-biologic stimulation (herein referred to as CES) applies gentle

25  micro-current pulses to the brain (in the hypothalamic area) using a pair of
ear-clip electrodes that attach to the earlobes. It is widely accepted that CES
stimulates the brain to manufacture neurotransmitters, like endorphins, which
improve moods, emotions and cognitive capabilities. Cranial electro-
stimulation has also been proposed for treatment following a stroke, brain

30 trauma, certain heart disorders, high blood pressure, jet leg, motion sickness
and dementia.



t hus been used/tested to treat insomia, substance dependence, depression
and anxiety It has been noted in at |east sone instances that CES has equal
or great ewoebfovsany for the treatnment of depressi on wheRrCTtaBpay/ewsso

ant i depressant nedications, with fewee side effects The mechani sm by which
CES produces its effects is not yet fully understood It is postul ated that
the stinulation of brain tissue causes increased anounts of
neurotransmtters to be rel eased, specifically serotonin, beta endorphin,

d d | It is beli d that th t itt i
Dermit a1 et ur % Sohak RRPSSrOY RERM U e e SESLRLPEPLF R e CER D8 em of
the brain thatthoapebaveedreaited twheda iy, substanes sepémdarde Coeptession

Treatments that have typjcally been used range from10 to 30 minutes in
duratfon al ¢ hothshatriel hlys s st & §79 sests Ssksendiny LS b

el ectrical curéqnl of grddtgustatacyiord ¥ e@athient BEJEpreEa6H vHeRTdomtRileavedll d be
applied innqoul se. formwth &éé)tul se 'gth in the range of fromabout 1 to

about 500 m | | fEEBRIsantRGdications sy yasrettectsm about 0 1 Hertz (Hz) to
about 500 Hz with the current being typically less than | mllianpere (M)
and nore typically about 300 to 700 nmicroanperes (md), although currents of
up to about 2 5'&riMechanen ebY nhichaGE Salrsedussen ity sefiecthds beplefyeti lly ef f ect s

of nusic on thendedtBsd. PORlYis hebetuihRBIthRE eRe aRRTRAIOAT S bAMY 1RERL Q4gided N the
treatnment, in particular, of psychol ogical disturbances OBJECT OF THE

| NVENTI ON |t il§crgaserbj aouni tdii SeHipi@nsmisiers otopriesi teteasedel sracifisally uni t
for use in;¢eragddlonin, beta endorphin, and noradrenaline. It is believed that these
neurotransmitters in turn permit a return to normal biochemical homeostasis
of the limbic system of the brain that may have been imbalanced by a stress-

related condition.

15 Treatments that have typically been used range from 10 to 30 minutes in
duration although they may extend up to 1 1/2 hours depending on the
electrical current configuration. Typically the currents employed would be
applied in pulse form with a pulse width in the range of from about 1 to about
500 milliseconds (ms) at a frequency of from about 0.1 Hertz (Hz) to about

20 500 Hz with the current being typically less than | milliampere (mA) and more

typically about 300 to 700 microamperes (pA), although currents of up to

about 2.5 milliampere (mA) have also been used.

The beneficial effects of music on the human body have long been
25 appreciated and employed in the treatment, in particular, of psychological
disturbances.

OBJECT OF THE INVENTION

30 Itis an object of this invention to provide an electrode unit for use in cranial

electrostimulation that exhibits advantages over prior art ear lobe clips.



el ectrostinul ati on that exhibits advantages over prior art ear |obe

cli psSUMVARY OF THE | NVENTION I n accordance with this invention there is
provi ded wo 2eloeseriede unit for use in cranial electrostipomiB2i0N6séhe

el ectrode unit conprising an electric3current transferring el ectrode for
operatively transferring electrical energy to the region of an ear of a
patient, the electrode unit being characterised in that the electrode is
carried on the outer periphery of an audi o earphone of the type suitable
f or engagenent within, the auditory canal of an ear
of a patient asnléliﬂl\%erel n g‘i@l g&{ﬂage has an el ectrical contact for
operatively transferring eI ectrical energy between the el ectrode and the
skin of a patient fitted t rode uni t Eer fe ures.of t he
nventi on brovideerigntna e iieolor it SarsTetdan dlecliete LR retBR Sy e
exposed for digrasial etmtrasttmumﬁdm tthe ehddtradefurat O@ﬁpﬁihg annelesmc &rrent
alternatively, for the %(ﬁé’:elf cont act ssune, th Iormof an

t
el ectrical Iy ct{ﬂ'lﬂﬁff'?g/ee% r ORgfRNY ye(':"lao f%Er”'lgt EQCf”Ca SNe[He @Rt r ode

to be carried egiodrofeinesdr iof & Palkignti theld|@dtiods upitibefig chdractbfisedaHdha tiear phone;
for the el ectrode to be in the formof a ring surroundi ng the electrically

i nsul ating sur¥ IBGIFREE I8 @St OR fRe @‘I’%EP?‘H&'@%HT #n pydigeearphentyalthertyrsii r s

thereof in Vm'éiﬁablé%ﬁé‘ﬁg%g‘e'ﬁ%r@ﬂﬂth@ HRREORE S mu.nb&\eaamor:y &dnab beAEO
ear phones of substanti g conventional ty || be appreciated that

the el ectrode &&ii ®fsappafigny&ndpyherein ﬁ?%ﬂﬁ‘fgoﬂﬁ\)@ﬁt Roreledrcdecandad fon
carrying oy aébéréwem Qénﬁé@ﬁbr&&ﬁﬂud@l‘eaﬁ%r‘g?rbeﬂhééw helbttrdde S5 ALY

envi saged t hat be nbst suitable for app cation in carrying out
CES. Still rmr@ %%ﬁtlent:fﬂt%ﬁwsth therrlegtfidedinitnot |imting the invention in any
way, it is envisaged that the electrode units of the invention will, inter

Further features of the invention provide for the electrical contact is a contact
surface layer exposed for direct contact with the skin of a patient, in use, or
15 alternatively, for the electrical contact to assume the form of an electrically
conductive cover for the electrode itself, for the electrode to be carried on an
electrically insulating surround to the audio earphone; for the electrode to be
in the form of a ring surrounding the electrically insulating surround; and for
the electrode unit to be arranged in pairs thereof in which instance the audio

20 earphones may be a pair of stereo earphones of substantially conventional

type.

it will be appreciated that the electrode units provided by the present
invention can be used in carrying out any form of electrostimulation although
25 it is generally envisaged that they will be most suitable for application in
carrying out CES. Still more particularly, and whilst not limiting the invention
in any way, it is envisaged that the electrode units of the invention will, inter
alia, be particularly useful in the implementation of our co-pending patent
application filed contemporaneously herewith under the title “CRANIAL
30 ELECTROSTIMULATION METHOD AND EQUIPMENT” and claiming priority
in terms if the International Convention of Paris from British Patent

Application No 0817089.6. In that instance the electrostimulation pulses are



alia, be particularly useful in the inplenentation of our co-pendi ng patent
application filed contenporaneously herewith under the title "CRAN AL
ELECTROSTWOULhANZEN2 VETHOD AND EQUI PMENT" and cl ai m ng pPConBiopo/nesséser ns i f
the International Convention of Paris4fromBritish Patent Application No
0817089.6. In that instance the el ectrostimulation pul ses aregenerated at a
frequency that is varied according to the rhythm beat or tenpo of nusic
that is audible to the patient by way of the earphones. In order that the

above and ot her f res he jpventian be.notre fully understood,

i frerant embouneiard FradeghSin) d: yBed bl I i rivo il BBRRBE Lo ¢ ne
acconpanyi ng dempioraf snusiERhBt s RESER ©Ttheatiint byEvdRAWh&ledrphongédhie dr awi ngs: -
Figure 1 is a block diagram of one nethod and equi pnent for applying CES

pul ses by way of electrode units according to the invention; Figure 2 is a
perspective ilInustierahbotheaiboge padtotidrdeatarssi sitheinvedtivrpArRtbeapsieaiiing on

the basis of the bloc iagramof Figure l; Figure 3.,is . erspective
illustrati 041 ofndgrdo %bg'gﬁ%éﬁte'ﬁ?o‘g%"%{?oﬂ?r ch%ﬁ'dgﬁgd?st?r 'Bﬁ‘g t?ei‘s’?én‘f"iﬂbn and
that is suitablefréfde tdIRe BEédMmpdrFirROdtapirRiet il lustrated in Figure 2 ;
Figure 4 is an exploded illustration thereof; Figure 5 illustrates in

Fi gure 5a an ear phone about to be installed in an ear; in Figure 5b the

ear phone i nst agRek DEBERIPTION OFETRE DRIOWENGS of contact of the el ectrode
with the ear; and,

10  Inthe drawings:-

Figure 1 is a block diagram of one method and equipment for
applying CES pulses by way of electrode units according to
the invention;

Figure 2 is a perspective illustration of a portable version of
equipment operating on the basis of the block diagram of
Figure 1;

20 Figure 3  is a perspective illustration of one embodiment of earphone
according to the invention and that is suitable for use with

the equipment illustrated in Figure 2;

Figure 4  is an exploded illustration thereof;

25
Figure 5 illustrates in Figure 5a an earphone about to be installed in
an ear; in Figure 5b the earphone installed; and in Figure 5¢
the area of contact of the electrode with the ear; and,
30 Figure 6 illustrates an alternative form of electrode unit according to

the invention.



Figure 6 illustrates an alternative formof electrode unit according to the
i nvent i on. DETAI LED DESCRI PTI ON W TH REFERENCE TO THE DRAW NGS I n the

equi pnmentwol2bwaieated in Figures 1 and 2, a portabl e bartenpgpovesed unit
(1) is enployed to generate CES pulses to carry out CES therapy in a nanner
as set out in our co-pending patent application indicated above. The

equi pnent nmay take the shape and configuration of a pocket sized therapy
unit as illustrated in Figure 2 or it nmay be a nulti conponent arrangenent

such as for useerAus BRYCHIBTGHR 0iF A EFakENER TSHHE BRA

configured to carry on a pati € appli ca ion o appr opr| ate
el ectrical pul ses to the ears Ssi mJItaneoust with the playing of nusic that

is audible to t patient. .Th ui nt _thus conpr r ani al

o ect roat | mut i Bf SuireEe AR hOTE s o 43 S Pty Betdddilereg ¢ o
appl yi ng pul samutg(elr)les atrptbyley tb enprite CEEpeisas ¢ choy tole O thetdpyainpat | ent ,
and a sounﬁiPl siH_gnaI ener i

a pair of ea for converting
Ut put 1 o ¢ HEBQURIES S5t GHBN G heangRoTmtdnt 2RRIATEN SBISd PRRS LR oi gnal
gener at or nay éuaw;ﬁn@rstsaay adiedthei shapetand cbafigulagse of anpadket s@e@tﬁeeh@,ctl on of
di fferent nusical nuynbers that can be sel ected by a user or %]gsel ecting a

predet er m ned Y¥eat HatralsdJgHagHTe oPr daay 8R.2 | GAROBRIATAIEARNEat ed by

nuneral (4a) iduchid@Ubeuse in BPeRteRtEsnter®tddie el ectrostinul ation pul se
generator and sound signal generator are controlled by a controller in the

formof a mcroprocessor (6) that may be user operated by a user button

interface {o/). THEthéi@R? (e 19 Bhigirdy BCESRP c(Lﬁ) CESr ﬁsé' ﬁéﬁéﬁg Byt 0gr amme
sel ection in ver a conventional nanner. Cbviousl di splay screen

coul d be repl aamxﬂcg)tipna@fﬁppropnate electrical pulses to the ears smultaneously wuth the
playing of music that is audible to the patient. The equipment thus comprises

a cranial electrostimulation pulse generator (2) and associated electrodes (3)

for applying pulses generated by the pulse generator to the ears of a patient,
15 and a sound signal generator (4) and a pair of earphones (5) for converting

output from the sound signal generator into audible sound. The sound signal

generator may have associated with it a data base containing a selection of

different musical numbers that can be selected by a user or by selecting a

predetermined treatment programme or session. The data base is indicated
20 by numeral (4a) in Figure 1.

The outputs from the electrostimulation pulse generator and sound signal
generator are controlled by a controller in the form of a microprocessor (6)
that may be user operated by a user button interface (7). The unit has a

25 display screen (8) for assisting in programme selection in very much a
conventional manner. Obviously the display screen could be replaced by any
other suitable indicator means such as an array of light emitting diodes or the
like. A battery charger circuit (9) is also provided.

30 The above arrangement is such that the electrostimulation pulse generator
produces electrical pulses having a frequency and pulse width selected to

provide a required microcurrent across the head, in use, such microcurrent



ot her suitable indicator neans such as an array of light emtting di odes or
the like. A battery charger circuit (9) is also provided. The above
arrangenew0 208/ t hat the el ectrostinmul ati on pul se genenmBooy/o@seduces

el ectrical pulses having a frequency and pul se width selected to provide a
required mcrocurrent across the head, in use, such mcrocurrenttypically
being of the order of 500 to 700 mA and, in any event, less than 1 mA The
frequency could range fromO 5 Hz to about 3 Hz and the pul se mﬁdth coul d
range from about. a frequ of Hz t.0 about

frequency of  Upsaisrasie 3 o preBier 208 48 208 hliedR il Sent A5 i

general Iy mai nhAi itk &éqaermybedwmwmjel fyora 015 tHeNto mnasgazcand ﬂ'ietpd[skea pul ses

(or possibly segyenc u se e evept that mn sequences
F ot i onal 1y HHPY Giinenge et Show oo gt earsey i Diie K ARd i eet
generated at aatfa ReqeiIRy dffBaHzI Srrtéem&jmmmoacrbbetﬁeeﬁ@auw LCEY ‘évéﬂitat i's

bei ng pl ayed at one tine a t hat audi ble to the patient by way of
the ear phones @neﬁ%'dﬁ’%@”tai'r}?d(ﬁtc?e§uq5@n£€'?¥ Qnstagt §‘(ﬁf§9%ﬁ’r‘7’§m y const ant
average current, the pulse width of the pulses will also vary with

variation in frequency The m croprocessor nonitors the tenpo of the nusic
and control s tH® BsRS @ripeasibY seuertesfmulsss 'rpm%%%e%mqt%eqﬁgmn%er eof

Wi | st not i n gavieMEds &%mnbnmwer&ttpgustab%rée%foy%) bhe |r'1 W@"Hs'té?ﬁe't i's
proposed that the follow ng coul erate effectively - an audi o tenpo

of 30 beats pegengidiad ata fre@mdpa s depenpantcethe WWFM tats a pul se
0 e cou abe B bodt 85k ohEHR, Sl B RS E v ek y Lpstoney o -
90 beats per rﬁaﬂm@&& f@feqma@,ymo:rrdqrt@ adhieyelA gulisdantially constant average

current, the pulse width of the pulses will also vary with variation in

frequency. The microprocessor monitors the tempo of the music and

controls the generation of the electrical puises on the basis thereof.

15
Whilst not in any way being limiting to the scope of the invention it is
proposed that the following could operate effectively:-

At an audio tempo of 30 beats per minute a frequency of 0.5 Hz could be
20 employed with a pulse width of 125 ms;
at an audio tempo of 60 beats per minute a frequency of 1.0 Hz could be
employed with a pulse width of 115 ms;
at an audio tempo of 90 beats per minute a frequency of 1.5 Hz could be
employed with a pulse width of 105 ms;
25 at an audio tempo of 120 beats per minute a frequency of 2.0 Hz could be
employed with a pulse width of 95 ms;
at an audio tempo of 150 beats per minute a frequency of 2.5 Hz could be
employed with a pulsé width of 85 ms; and,
at an audio tempo of 180 beats per minute a frequency of 3.0 Hz could be
30 employed with a pulse width of 75 ms.



enpl oyed with a pulse width of 105 ns, at an audio tenpo of 120 beats per
m nute a frequency of 2 0 Hz could be enployed with a pulse width of 95 ns,
at an audwvo2smaeiiof 150 beats per mnute a frequency ofPCZ/iB20bzo@sed d be
enpl oyed with a pulse width of 85 ns,7and, at an audio tenpo of 180 beats
per mnute a frequency of 3 0 Hz could be enployed with a pulse width of 75
nmsThe m croprocessor is also programmed to provide treatnent programres or
sessions of a predeterm ned duration, as is well known in the art, and the
be sonewhere bet tes and 30 m nutes but

dur ati on woul eneral | en 10, mn

myextend.up VB BIFSRBNesSP BARP Boimsun e b e YR RED: AP OISR ot o any
particul ar tressisgient of aspicdsteiminged dunatian,asnigsvebknswmiret® andaddiend | ke can
be di spl ayed op the screen (8 rovi ded on the thera unit Reverting now
Lo the’ nat ur e BFeLYEUR RoreLy BRabTanDer Bebeen By LIS N BnTBIE | ne

el ectrodes anthuaigfihenesd ap ¢ apMdUNBLeldH an BBODAMARIMAIT ahRehatsiead!tt t s t hat
fit into the entrance to the auditory canal of the ear As illustrated in

Fi gures 3 to FPfPatiadieaipanyissgioartaherfoserdrHsiealrhess and thg ke 1) nay

conprise a gen@indld disSibpstion theadéfdeh @RPRIVRIZA dnlik th&YdpY BAiton a base (13)
and surrounded by an insulating ring (14) A ring-shaped el ectrode (15)

surrounds the insulating ring and is covered by an electrically conductive

cover in the frRia@ig ABwelceHe hs@ld %f AREUirbhtfRes! tHaP&lre SPERLEY %gj%isThe_
el ectrode is, of course, electrically connected to the electrostinulation

pul se gener at dRvEMEpNpYhEv@lecPdes samdt aalPBoBshdliet (Mlingy inte edmbinatiarur r ent
ggpsbg . 9:”@; ?Iteg%ctt%fe‘r’]%ﬁlg éﬁzﬂ%t REFLPHSRCOD HYBURRERNBRESrAROEACT I Ng the two
As illustrated in Figures 3 to 5 of the accompanying drawings, each earphone
unit (11) may comprise a generally standard audio earphone (12) mounted
on a base (13) and surrounded by an insulating ring (14). A ring-shaped
15  electrode (15) surrounds the insulating ring and is covered by an electrically
conductive cover in the form of an electrically conductive rubber sheath (16).
The electrode is, of course, electrically connected to the electrostimulation
pulse generator (2) by way of a suitable conductor (17) so that a current can
be generated between the electrodes on two earphones contacting the two
20 ears of a patient, in use.

As shown in Figure 5, the earphone is adapted to be received in the entrance
to the auditory canal so that the ring makes connection with the skin by way
of the conductive rubber sheath, for example in the region indicated by

25  numeral (18) in Figure 5¢c. Of course, the earphone could be configured to
be received within the auditory canal of the ear in the manner of what are
often referred to canal phones or earbuds, as will be quite apparent to those
skilled in the art.

30  Figure 6 illustrates an alternative electrode unit in which the electrode (31)

itself is in the form of a single "spot" electrode on a cylindrical insulating



As shown in Figure 5, the earphone is adapted to be received in the
entrance to the auditory canal so that the ring nmakes connection with the
ski n by v 20fo/a3ka2conducti ve rubber sheath, for exanpl @CrnB0ogoee8¢i on

i ndi cated by nunmeral (18) in Figure 58 O course, the earphone could be
configured to be received within the auditory canal of the ear in the
manner of what are often referred to canal phones or earbuds, as wll be
gquite apparent to those skilled in the art Figure 6 illustrates an

alternative el Uy d 1 n

formof a sin ﬁ%@%pgg%’t)"&‘f“%c¥ g@g%ﬂﬁ%{'ec%aepﬁ%é FO §‘f(r %\(ﬁ 'tnethaf fr?'é\%e (32)
of the type oftodias pltiteey aaresdt ed to be received in the entrance to the
auditory canal O course the electrode unit provided by this invention can
be used in association with any other type of CES treatnent equi pnent and
is in no way |lOfhicoedet heuslecirodeasmicpratidom by tis tinadntidasedr bedusdowe The
use of a single el ectrocze uni fgr bcﬁ#ipe ‘?’F%Ytul cation, of electrical

pul ses to the ¥gPdatign wWithany offer fype 9 r E8ULMEL AN iR "G WRLsi ¢ f or
a patient, whainligd tolusBM aédiridih ivathitRatidekariitd asbvany way to the pul ses, is

extrenely convenient and cost-effective Such an el ectrode unit very much
sinplifies the conduct of electrostinulation acconpanied by nusic for the

patient to enjyhe W4d bfSd singRESIBST IR GrhtefoF b&haﬁaafsanﬂca%bﬁ%f%lémldaf b@sesetting
up the equipnent on a patient It will be unders t hat numer ous

variations mayloBee fageofteoratieat angh i %Hﬂ@wsmwm@ﬁmwm feea patiedd above
Wi t hout depar twmhérr&rm&thﬁesrﬁgae |§“?él§@ﬁ@h'§n'y5/va)lto A BlLiREL ! RS dRdy ( 1 1)

for use in cranial electrostinulation . o
convenient and cost-effective. Such an electrode unit very much simplifies

the conduct of electrostimulation accompanied by music for the patient to
enjoy whilst undergoing the therapy and also simplifies setting up the
equipment on a patient.

15
it will be understood that numerous variations may be made to the
embodiments of the invention described above without departing from the
scope hereof.

20

25

30



el ectrode unit conprising an electric current transferring el ectrode (15,
31) for operatively transferring electrical energy to the region of an ear
of a patiwotindseriel ectrode unit bei ng characterised i npChaB2onveossésect r ode
is carried on the outer periphery of an audi o earphone (12) of the type
suitable for engagenent in the entrance to, or within, the auditory canal
of an ear of a patient and wherein the el ectrode has an el ectrical contact
area for operatively transferring electrical energy between the el ectrode
and the skin o éLﬁl tient fitted with the electrode unit. 2 . An electrode
unit as claimedin ¢laiml in which the electrical contact is a contact
surface | ayer exposed for direct contact with the skin of a patient, in
use. 3 . An el egctrode unit asc (ltquflncal eletrlcal
o)

trod | ngevlmiCh'th@
contact is an &l ectVl EFIUPIEHRY Y EREr ' 187NAL CIRHIOSENUAIPR NS t sel f .
4 . An el ectrode urgldct@8ge tniticorfbrising ainyeledtec Oiﬁrrédit&ramls&emij Slgcteddd (18, i n

whi ch the eJectrode s carried na electrlc sul atin rround (14)
to the audigo earphgﬂé?‘)@perq&we &’6@@9 E'ﬁFtﬂ"C L r@( We{'ie i"Ro! narﬁ?&ai n whi ch
the el ectrode is i nfaatieat meﬁlearddenmnt(bb‘ﬁag wréaanghdwa tﬁéteh@b@@trédecal ly

i nsul ating surround. 6 An el ectrode unit as clainmed in anyaone of the

preceding clainms in GRirier onrbe episs PeERfe Of AN rypitscasRaonst (12) pRINe tyRRer eof i n

whi ch instance the gighie BRERHIGEReR B ePantrarRl & & aRitHRr HROAEGSH R
substantially conventional type.

canal of an ear of a patient and wherein the electrode has an electrical

10 contact area for operatively transferring electrical energy between the

electrode and the skin of a patient fitted with the electrode unit.

2. An electrode unit as claimed in claim 1 in which the electrical contact
is a contact surface layer exposed for direct contact with the skin of a

15 patient, in use.

3. An electrode unit as claimed in claim 1 in which the electrical contact

is an electrically conductive cover (16) for the electrode itself.

20 4. An electrode unit as claimed in any one of the preceding claims in
which the electrode is carried on an electrically insulating surround
(14) to the audio earphone.

5. An electrode unit as claimed in claim 4 in which the electrode is in the
25 form of a ring (15) surrounding the electrically insulating surround.
6. An electrode unit as claimed in any one of the preceding claims in

which the electrode unit forms one of a pair thereof in which instance
the audio earphones are a pair of stereo earphones of substantially
30 conventional type.



