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ELECTRI C FI ELD SENSOR FOR MARI NE ENVI RONMENTS The

invention relates to a field sensor for marine environ
worerAgsosore particularly a field sensor whi chP€ENO2007/000095

provided with at | east two containers, each encasing

at | east one electrode, being filled with an

el ectrolyte and being in fluid comunication with the

surroundi ng wat er masses through fl exi bl e hoses, and

t he el ectrodes being connected to a sig nal processing

unit. Prior art conprises two main types of electric

field sensors for normal use in marine el ectromagnetic

exploration. In sensors of the first type are used

| ong isolated wires to connect Ag-Agd, Pb-Pbd or

ot her electrodes to a recording unit (e.g. Cox et a

1971; Filloux 1973; Webb et al . 1985). The

interelectrode distance is usually large, typically in

t he order of 100-1000 netres. This type of electric

field sensor can elevate the signal |evel way above
ELECERTOI BEEDD $HRSE@R eEOR AdBERINE NEFAIRONMENTEar ge

separation of electrodes nakes it possible to average

electric,fields created by.t bul ence. waves.and :
Th%a%?%??%h%niﬁef%ﬁﬁﬁrg?u?e }egélFe%gﬁgeﬁ?¥a??%ﬁﬁetﬁ%géron
meht &) d8oB81 Part Dctibgr oy der foé1fusénaotewhieht i 8Sprovided

Because of the |arge separation of the el ectrodes they
wightan herktuhder centatrens  ppesBupPBCaRdNgefpel 8BEFeOn®

. 1o hi I i f1 o bnth
R T R e R
f1eoapeshhiunbcadtiost wilcht the stirtbendlingt wades. masses through

flg?ég?gggégegiggg gn e}%fq&%%ééﬁgnbgggg Egggécggd to a sig-

nal processing unit.

Prior art comprises two main types of electric field sensors

for normal use in marine electromagnetic exploration.

In sensors of the first type are used long isolated wires to
connect Ag-AgCl, Pb-PbCl or other electrodes to a recording
unit (e.g. Cox et al 1971; Filloux 1973; Webb et al. 1985).
The interelectrode distance is usually large, typically in
the order of 100-1000 metres. This type of electric field
sensor can elevate the signal level way above the noise of
the electrodes. In addition, large separation of electrodes
makes it possible to average electric fields created by tur-
bulence, waves and variations in temperature - salt concen-
tration, these fields being in the order of just a few me-

tres.

Because of the large separation of the electrodes they often
work under different pressure and temperature conditioms.

This may lead to significant drift in the recorded signal.



10

15

20

Table 1 In sensors of the second type, the salt bridge
type (Filloux 1974) , electrodes are placed together

w0 p®7desdsn | nst runment case and connected to t hBCEN@2007/000095
wat er by nmeans of isolated hoses which are only a few
metres long. Wth a viewto the fact that such sensors

are often _used for data isitiqQn fra . perj
TheeCgcltTh ¢ Fi¥ds] & s‘%&ﬁr‘%ce%&e\ﬁ% etq%ealcf%m(rrg Aaé)iltgjh%gpa{ergf struc-
rudeS J5ethd @Rldiidte. zenempaidis diifdcempethdydrift in

variations in tenperature and pressure . OMng to the
fouradtyrteratoft vl entradeseite Faxehad 3ttt vely short

| ength, such sensors are |ess sensitive conpared to
Tagjgaflrst sensor type. On the other hand they are

_ cterized by greater stability and m ninal drift
in the neasured sig nal . The invention has as its

objeicde t 0 [ ermeshAaarl r dducel-giddleast oRb-8bCllhe | Graphite
wbacks of the priorf art. The object is achi gvethnganese
Tyﬁgwo h features which are specifiedin the desdription

be!OM/a n the clains that follow The invent|i on
TinE LR [0 a NEWIype [of sensor for neasurg ng <30
uvﬁf onents|of the electric field ifh marine

& ronments . The sensor conbines|the main adviant ages

of
\J

F—exi-stHnyg—sensprs—as| regaryds measur eqgn Sensi T Wiy
Pr PN . PR 1 0 20
it stabi |l {ty against the in fluen¢e of varyin
Yy yrng
ﬂéﬁ%erature, pressure,| turbul ence, jwaves and chlanges
in salt cohcentration |l For simeciltv—it—does

Tenmama®arel y | ncPade a [chophe? ", whi ch’¥ab e used f a7
pvAanhg period neasurements . According to a first| aspect
of the invention the electric

In sensors of the second type, the salt bridge type (Filloux
1974), electrodes are placed together inside an instrument
case and connected to the sea water by means of isolated
hoses which are only a few metres long. With a view to the
fact that such sensors are often used for data acquisition
from long period electric fields, a special device called a
"chopper" is used to eliminate zero-point drift caused by

variations in temperature and pressure.

Owing to the fact that the measurement base has a relatively
short length, such sensors are less sensitive compared to the
first sensor type. On the other hand they are characterized
by greater stability and minimal drift in the measured sig-

nal.

The invention has as its object to remedy or reduce at least

one of the drawbacks of the prior art.

The object is achieved through features which are specified
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field sensor includes a pair of containers. The
containers are closed with the exception of an outl et

wo 2007403966e con nected to each of the contai nePGT/NOR@7/000095
hoses are manufactured froman electrically non-
conductive material . One end of the hose is connected

., in a fluid-comunicatin [

0 Vi GRS e PO ] e RO SR pen B oo
nected to a positioning neans in the formof, for

The X1 dallaistted Vi caliaw an@nchbrsemson fuoysemsuring
body, typically a buoy, In an_operative .posjtion the

comemtrsercsf dhe PR Hextigls! ot imak e W?W%lats The

W th r t
SClthe & '}m? rode tﬁliloér/e er ab%&%ﬁA%gﬁeﬁgﬁ%%Zéeﬂ%ﬁﬁﬁ s

redeaiy dyeaparemsnt: oéemd:mti'wlsta/ iand| sioadell 1 htw algabhgledthe in-
position in the sses relatlvetot

flyengR @ VOO G| %‘?p%f/a s BfCTHE" posﬁtul“h%%}%nce waves

an c?égmhﬁhééi%'éEhé%nﬁk&@ﬂﬁ@CtF@@ éimﬁﬂb@iMﬁeﬂtt@@es not
secon open ends of the two hoses indicates whic

ne@emmm vicide eh eLERPROET bl dﬂhlsclbem%gb%elé%%@eﬁor long
i St ance bet ween the ends defines the neas urenent
pe@a%de %?Iré%?érode i s connected to a signal process
i ng unlt in a known manner. According to a second
Ac@SRELig of o tdef 1 nvendspact het come alwstacple thel @blewtrhc
an_over sat ur at ed el ectrol te for 2 che

£iakh-3RpT @6 sVl efe? ranheh o‘ﬁ% ?’ Sefec odes th¥ainers

ar@ngfg§¥§n%iﬂﬂ the é£9é§§§oﬁfoﬂﬁéﬁroutDﬁttB@rh@SBosétOon—
e con tainer. According to a third aspect of th

nea:nevcént@ omatheoEerBer cpnteinges. ntinei pPecparrs %lefactured
erGRTER L ur ol RoaSRI£ERAGDELDG, osERs X! eBHENEnENoE the

e sensor
hose is connected in a fluid- communlcatlng manner to the con-

tainer, whereas the other end of the hose is open and con-
nected to a positioning means in the form of, for example,
ballast, typically an anchor, or a buoyancy body, typically a
buoy. In an operative position the containers are placed next
to each other and filled with an electrolyte. Both containers
contain at least one electrode, preferably a Ag-AgCl elec-
trode. The second, open end of the hose is placed in a de-
si;ed position in the water masses relative to the respective
container by means of the positioning means. The direction of
a connecting line between the second, open ends of the two
hoses indicates which component of the electric field is be-
ing measured; the distance between the ends defines the meas-
urement base. The electrode is connected to a signal process-

ing unit in a known manner.

According to a second aspect of the invention the containers
are filled with an oversaturated electrolyte forming a chemi-

cally non-aggressive environment around the electrodes and
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ranged to neasure selectively several different field
compo nents . According to a fourth aspect of the

WO pwenoiosn each of the containers is provided PET/NO2007/000095
multiple el ectrodes, different pairs of electrodes
formed by one electrode in either one of the

contalners of, t he cont
DrGRE G SHRICEETRAR G oCBr g P (T Sanee [t thd Seon-

rafGponent s by nmeans of a nultichannel signal
processing unit. According to a fifth aspect of the
i nvention the sensor is arranﬂ ed for seguential or

Acaord g dis a:dmﬁarfi SPRIL tqfe TR Y RHEHD stBBi PP15PDf 17
cllﬁjl% ﬁw%g:tfr%a_ﬂ :‘LA39§ or fi ng, 0 106 sExth asp e&&r@ésﬂ)&@dlng

gnhal processing unit 1s arranged
ho&X€ | ebgeerad ey rlmfdﬂﬁ@mmmm@mms, f el t yeEOr belng ar-

unst abl e, after checkin he col tive.measur

raRr o WP SSRLTRE b SR PECTo T S pet FERe bt LB comPo-

neftgnal processing unit is arranged to aver age data
acquired by means of different pairs of correctly
functioning el ectrodes so as to inprove t

Acsoydahd rod se feuioh aap@mtoa?otphl%m;snvgnﬁaé@ar%@a gf the

co?ga%?%ﬂ%f+§2%§$éggﬁg ﬁitﬁ:ﬁﬁftié#éengEPQQHggntdﬂ@fé?ent

€ acconpanyi drawi ngs, in which
pafiguéﬁ élé@@m&d@spfbﬂmeﬁlBdeEMA@Qeotradsemsoﬁlther one of

according to the invention, th b
cha CARGRESES b1 BPBCEPDLESIShA ber NS bR oA SabraR O be

usgaafgf'f@d@pgﬂﬁéfen£ééo£a§ﬁ§ §PnpraeBRtmeFrgula 2doponents
manner simlar to that of figure 1 a

by means of a multichannel signal processing unit.

According to a fifth aspect of the invention the sensor is
arranged for sequential or continuous comparison of the meas-

urement stability of the electrodes.

According to the sixth aspect of the invention the signal
processing unit is arranged to exclude a pair of electrodes
which is faulty or unstable, after checking the collective

measurements.

According to a seventh aspect of the invention the signal
processing unit is arranged to average data acquired by means
of different pairs of correctly functioning electrodes so as

to improve the signal/noise ratio.

Tn what follows is described a non-limiting example of a pre-
ferred embodiment which is visualized in the accompanying

drawings, in which:

Figure 1 shows a principle drawing of a sensor according to

the invention, the sensor being provided with one pair of
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principle drawi ng of a sensor according to the
i nvention, but in which the sensor is provided with
Wo owr/1pras6 s of el ec trodes ; and Figure 3 showsCENO02007/000095
principle drawi ng of a two-conponent sensor according
to the invention, one part of the sensor being con

figured for asuring a. hoyi 3 t :
ele@l%&q‘?scaﬂdel%@%lé}?do g‘)etrht(?r p%%] ojf ﬂe sae(r:agcﬁ lezitcﬁg:al
£iQnfdawedftor nmeasuring another horizontal or

vertical conponent of the electric field. In the

' figures the reference S indicates a sensor cordi
Figure Ke sheventitord nﬁ@%r%‘éﬁ‘l]i%ﬁfdi%qi v %ﬁ%%ggsa
pri%’ldip%.ee%% ks ) elect rQdes, 3 scdbraithe €O nefverdt j o2, but
areimrersed 1'h a mass of water W. The el ectrodes. 3 ,
in 4uteireh odrenesdresbibyi sreamsyisted apl ds Boup rairymaf elec
processing unit 6 . The containers 1 , 2 are forned of
trQﬂ?%ﬂeﬁﬁi“cally non-conductive material and are filled
with an oversaturated electrolyte E. To each of the

FifO & NeiGyd a priscosneett@ding ef fa uivb-cormpenent i Hgnsor
manner a first end 7a, 8a of a hose 7 ,. 8 .
acquspd i bl §he AR bR erftP Y138 of TR FRReT begng con-
. respec t | SSES i
T A e B o D gt e
£1 &Rl el areicher epdit | @l vihe hosesondveing Thentigered for

ends, 7b, 8b of the hoses 7 8 are. ' j
meq T 1B AT BFE AT TR GA o o oy ahby DO BB (Lot e
c1dd 1€ Bid1dor positioning the second ends 7b, 8b

relative to the containers 1 , 2 . The direction of a
straight line B through the second ends 7b, 8b of

, he ..
Inhb@@sfﬂggr@sd@ﬁgrﬁ@ﬁggegﬁgcﬁ é%ﬂt%%Eﬁ? @fsensor acéogdlng

to the invention, the sensor including two containers 1, 2
encasing electrodes 3, 4. The containers 1, 2 are immersed in
a mass of water W. The electrodes 3, 4 are connected by means
of cables 5 to a signal processing unit 6. The containers 1,
2 are formed of an electrically non-conductive material and
are filled with an oversaturated electrolyte E. To each of
the containers 1, 2 is connected in a fluid—communicating
manner a first end 7a, 8a of a hose 7, 8 respectively. A sec-
ond end 7b, 8b of the hose 7, 8 respectively is open to the
surrounding masses of water W. The hoses are formed of a non-
conductive material and are filled with sea water. The second
ends 7b, 8b of the hoses 7, 8 are provided with means in the
form of ballast 9a or a buoyancy body 9b (see figure 3) for
positioning the second ends 7b, 8b relative to the containers
1, 2. The direction of a straight line B through the second
ends 7b, 8b of the hoses 7, 8 determines which component of
the electric field is being measured, and the distance MB be-

tween the ends 7b, 8b forms the measurement base.
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the electric field is being neasured, and the distance
MB be tween the ends 7b, 8b forms the measurenent
wWhana/1659§ure 1 shows a sensor S according to tPEI/NO2007/000095
invention in its sinplest enbodinent . Figure 2 shows
gpagx?nFle og ? sensor S ' characterized by improved
i1 a
Fio%enoer SBNRI ChoFasShomm  ACT giRe T oene Ty e ovRd T 6

Slm%‘gggur espekikhbBatsensor S are achi eved by pl aci ng
['tiple electrodes 3 , 3'', 3'"'" and 4, 4 ',

4 ', 4" 1" respectlvel |n each con ai
Flgana ByShﬁb’SsﬁQnﬁP{aﬂPé@eé’ Ry SERISCT6>r e & neé—’erﬁﬁzte% Py im-
prog@ %E%ll&% u%ﬁdsl%ggw%l%%tQB%%thbﬁdé“&dﬁﬁﬂ%é&ﬂﬁlth the
onsi st ing of four containers 1 , |
senso?Z 'S &hdchoudrs bhsm&.ln,flgur@ 1.8The ggygquﬁ;ﬁgggqﬁgs of
relative distribu

e Bl B B AP PR g habedies

3, myl, t.angous Leeoidi ng ofy eit her it \m@slpxagrdtziomw ior eaEh con-
'hori Zontal and one verti cal conponent ( of .t he
taieleactlri @ findl By AhsorsisEirdn FLRF SRt LPFLI £ HRE PR

tQ asure the full vec tor of the electric fleld. As
mulr‘?elﬁ PHfove, known exi st i ng el ectric sensors may

be di vi ded into two separate groups . Sensors of the
Fidurest3 gy W Ie]m:tac:lcartgen-rmmmtswﬁth consist-

ln;:%gtf;qgggﬁ%%%qa% ei ther d?b Su%h %és&@rb proc g,

'S r'at ec USE

g apd Séérﬂiji%d SPraRotd N vd Aider iwngtdn O:ff t’d’iee free ends
urenment base. The | arge neasurenent base al s

7b at?tke‘n,ua&lre.s & et itheipres B aAFFWY Snefd s@é‘?%lde si-
muldt'lasrgeuorLPsaaneecSon?gidngpectﬁ_er 0}9@1@& tﬁv?oc‘ hcglztcg!r?cal or one horizon-
tal and one vertical component(s) of the electric field. A
corresponding structure can be used to measure the full vec-

tor of the electric field.

As mentioned above, known existing electric sensors may be

divided into two separate groups.

censors of the first group utilize a large measurement base
with electrodes placed at either end. Such sensors can pro-
vide a good signal/noise ratio because the signal amplitude
is proportional to the length of the measurement base. The
large measurement base also attenuates electric signals cre-
ated by small-scale disturbances and heterogeneities. On the
other hand, this type of sensor is prone to drift in the
measured signal. To reduce the drift care is taken to select
electrodes in pairs having close self-potentials and tempera-
ture and pressure coefficients. Nevertheless, the very design
of these sensors implies that electrodes are placed at a sig-

nificant distance from each other and therefore into quite
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ot her hand, this type of sensor is prone to drift in
the nmeasured signal. To reduce the drift care is taken

W@ 20032066 el ectrodes in pairs having close  PCT/NO2007/000095
self-potentials and tenpera ture and pressure
coefficients. Neverthel ess, the very design of these

. sensors inpl.ies that el ectr e '
dlfﬁ?FF@&nFog%§F&ﬁ@§'f&@%Feggﬁgb%%%?&hﬁgi?§§$E2%5€?§%ﬁhgegree
to gt.rthlet t%@nfsgfcrsemset@orf@ﬁt ineRSurihics ;appiitdsalo erecveir £ield.

eater degree to the sensors used for asurin .
In Glris calscol GUER EWR G e 1ohie KeriEd S hgies will

. carefully s ed el r id |« sl ' if t
sl g Rhagetsehan soon ol s diay tare
pladidd erenti fdeptdns: @t ttrerefbrhdre e dandiwgewrdings with

_different tenperature and di ti
a4 e S HRBRE S T S T GRSt AT 70

cegqyggydﬂgﬂ Is greatly reduced by placing the
el ectrodes close to each other and additionally using

a "chopper" . However, the |ow sensitivity of fhe

Tn serssoit dwddges sanseptig 1d9dEk ol e %Jc%}?%lf 1s greatly
I stur.bances.. EW | & A3t d -

-SSR R e o oo
diﬁﬂ@'ﬁlelﬁbmmkms' dHepstanttagesverf , atlreabyw ex¢rsipgvity of

sensors by nmaki ng use of, |, hoses, that_is
R e B
ano?llr?é%éﬁgg?éne:ﬂﬂég 3etd &8, 1 ter £4 DSes phacer@ndpelication.

electrodes will elimnate any drift caused by these

sensitive elenents (sensors) in the structure. The
The emgto#d térndws e eh det e?hRwidL Byt 1Her Gk rapoines the

A PR s Al Pone T TR RES e g Ree o8 tomo
hod&¥ , heazond alo edegta i tafdel msasorenatly basag angh close
placement of electrodes. In practice, the close placement of
electrodes will eliminate any drift caused by these sensitive
elements (sensors) in the structure. The length of the hoses
is determined by the desired signal/noise ratio and may vary
from several metres to either several kilometres in the case
of sensors for horizontal electric fields, or only being lim-

ited by the water depth in the case of sensors for vertical

fields.

The advanced sensor S' in figure 2 utilizes four electrodes
3-3'1', 4-4'''" in each container 1, 2. The four-channel sig-
nal processing unit 6 performs synchrbnous measuring of elec-
tric fields by using different pairs of electrodes. The re-
sults from the measurements are analysed to, among other
things, eliminate channels having unacceptable noise or in-
stability, and the signals are subjected to further process-

ing, including averaging or sophisticated filtration.
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ited by the water depth in the case of sensors for
vertical fields . The advanced sensor S ' in figure 2

waidozilexse f our el ectrodes 3-3 '"'', 4-4' ' ' | nP€END2007/000095

container 1 , 2 . The four-channel sig nal processing
unit 6 performs synchronous neasuring of elec tric

fields by using differéeﬁr;?1 ga{rﬁ of el ectrodes. The re
t

sults fromthe nmeasure 2 ar'e "anal ysed to, anong

other things, elimnate channel's having unacceptabl e

1N0i Sg QenkRst abi | by, mapdnkhaecsisgrahenase ofubne efledtrd c
further process ing, including averaging or

sophEseldat el Rid tF & Foh. €T a3 nfls 1t 2 A SERSoFIEsfensor

for i ne Aeasurenments of an electric field, ¢ har
ac {@2 P zedi nthat the sensor (S) includes -
si gnal stgandnicsshemisedns @EpDEor(5)r &RSniteansgirddsg meas-

ured signal.s fromthe nsor (). t,e,a.signal. c

ing GAPE FePrals glrof“ez{ ts\fﬁ(séjfros(g& é_'g)ntglai%nl rs?q(% 5SS
) Whiseh ang «f qeyed of a non- conductive material, are
filled™with an electrolyte (E) and, each s

encase ast leesst toive cdiosedy goatedness (L 'a@%f)gi@fc%lt y\ﬁafe

flexi €|Ee ego%efs L To 8__C)O fQImd, O AR,8lACt Lixealdi e with

- conductive material ;" a east one first hose end (7a,

8a) bei Rg caitracked i(E)aadi cecdmuaanag@tedy menwase @t

each of the containers (1, 2(4? , and a second hose end
ed

(7b, %Ftbé?%eéﬁ&?% At to neans (9a, 9b) for
exact. psittd Qi RPfriexible hoses (7, 8) formed of an

electrically non-conductive material;

at least one first hose end (7a, 8a) being attached in
a fluid-communicating manner to each of the containers
(1, 2), and a second hose end (7b, 8Db) being open and
attached to means (%9a, 9b) for exact positioning of
the second hose end (7b, 8b);

the hoses (7, 8) being arranged to be filled with a
medium (W) of the same type as that, in which the sen-
sor (8) is arranged to be immersed in an operative
condition; and

two containers (1, 2) forming a pair of containers,
the two containers (1, 2), relatively, being placed
close to each other under approximately identical

thermal, pressure and chemical conditions.

2. The sensor (8) according to claim 1, charac -
terized in that the electrodes (3, 4) are

Ag-AgCl electrodes.

3. The sensor (S) according to claim 1, charac -

terized in that the electrolyte (E) is over-



10

15

20

25

30

t he second hose end (7b, 8b) ; the hoses (7, 8 ) being
arranged to be filled wwth a nedium (W of the sane

W ype/1e®5¢ hat, in which the sen sor (S) is ar reCmy02600/000095

be imersed in an operative condition; and two

containers (1, 2 ) formng a pair of containers, the

tvo COMANIS el Rend & Aielon1ReIh MALRL 105 e -
to eac?ﬁctu q: 1rltjgiler gglp%om mately 1 dentical thermal, Y
preSS:ldj_‘rﬂnea'nﬁ aﬂa:emd:ajhecmiehdtmmhsz3. e sensor (S)
accordingtoclaiml , char ac teri zed: n
that the el ectro areA CI eIecr des

: NS RBSYS) Fsicca&%%?g”tgo 9 %gimAl%“ e th

e r 't z2¢d L adhay hhe tﬁta‘a@tméyferéﬁ)mee end (7a, 8a)
over sat ur at ed and forms a chemically non-aggressive

envi irormmmecrslind tHe detidigms (B, %) Vip ampssage in

> e &t %Et C&{%%rooftqhose enda%n?a ag =k ter!

connected to the container (1, 2 ) via a passage inan '

apperripordémspof (3 heacomntcmﬂgartc( 1qlalry 1,5¢ Hrger a ¢ -

sensor (S) ,accor ma_eto cl.ai

7 e di® K fhatSt gsurt‘elaat'[-,n %JP% I&%ﬁ%%ﬁ%d fleﬁ.d c&mbonent

det eryd ngd- dym{hes diy ecitd i Qfc i s ref giltsthtaﬂﬁgﬁ: line B
bet ween the second hose ends (7b, 8b) of a pair of
cont dieleveer 1the2)secaond Trseerrdy (B): adlebreff iy Pair of

claim1 t eri zedi nthat the
pl ace‘?%h?ajoltelf%e(sec%nd

6. The sensor (S) according to claim 1, charac-

terized in that the placement of the second
hose ends (7b, 8b) of the pair of containers (1, 2)

may vary randomly.

7. The sensor (S) according to claim 1, charac-

terized in that the sensor (S) includes one

pair of containers (1, 2).

8. The sensor (S) according to claim 1, charac-

terized 1in that the sensor (S) includes at
least two pairs of containers (1, 2, 1', 2'), the
electrodes (3-3''', 4-4''') of each pair of containers
(1, 2, 1', 2') being connected in a signal-
communicating manner to the signal processing unit (6)

via different channels for separate signal processing.

9. The sensor (S) according to claim 1, charac-

terized in that each container (1, 2, 1°',
2') is provided with multiple electrodes (3-3''', 4-
4''') which are all arranged to measure the same field

component independently.



hose ends (7b, 8b) of the pair of containers (1, 2 )

may vary randomy. 7 . The sensor (S) according to
w@b@rmss¢ c har ac t er i zedi n thatP€h®02007/000095

sensor (S) includes one pair of containers (1, 2 ) . 8

. The sensor (S) according toclaiml, char ac -

1o & &hte 2Bl tg@%o&'&%nﬁe%orcl%%é NCled at c h a -

I"éast pairs o containers (1, , 2'), ‘t he

eIec&radestQ%:B:.Z'e A- 4:.n.) bhaEaChepangnéﬁ transmission

cont ai ners hei ng _conne

si gn&%‘é‘ﬁmﬂ% ézrl%l n&rﬁlﬁ’l‘?ﬁ‘&ltttl&gt aGHgna prgoc%elg‘c’s'fﬁgom the
unit o(Bkow adi fderert sgharnels d¥sSepanaiie sig@nalnclude
processing. 9 . The sensor (S) according to cIa|n11 .
c h aleran& dorr enrtarcpnéle«s:mngt sededgch LeaHangs (63"

2 v2) jfdpl e el ectrodes
(3 3 4 f p&?ﬁﬂﬁ#%%% re ggﬁ!é%fanged to nmeasure

t he sane fleld conponent independently.0 . The sensor
(S) according toclainms 1 and 9, cha racter
zedi nthat the signal transm ssion neans (5) for
transmitting neasured signals fromthe sensor (S) to
the signal processing unit (6) include neans for

i nterconnecting selected electrodes (3-3" '', 4-4' "
) of particular properties.



