' KLe3e2/,.Z6NT#*- 6 NOV 202 THERMAL SENSOR PCSI TIONING I N A
WAVEGUI DE This invention relates to positioning a sensor on m\/@m
device, especially an applicator for treatnment of a body by neans of
m crowave el ectromagnetic energy, and also relates to an applicator

i ncludi ng a sensor positioned thereon. In our pri ormmmum“ﬁ{m H"l ppl i cation
No. W)9S104. 385, the contents of which ate |ncorpor by

reference we have di scl osed apparatu$ for the treatnent«gfsnenorrhagia
whi ch involves . applying mcrowave el ectromagneti c energy at a frequency

which will he Subshpuiiaiinso PODITEORING APACKIROUAYY Wabsauapgomet rium
nonitoring the operating tenperature to ensure that the endonetriumtissue

is heated t bt and mai ntaining the application of the m crowave
energy for time sufficient to destroy the cells of the
endonetrium The t@ggers i,s therefore [ npprtant and a tenperature sensor in

the ferns of a th Wapen relates ta pasiit i & PSR O R R &YCe on an

ongoi ng basis during application. The problemwhich arises is that a
t her mocoupl edgvicee tandapplicator dor fedmente ofippbadyaby means ofi cr onave
energy tends to cause direct heating of the thernocouple which |leads to

errors in thmidrewiwer alecttamagaeit rgagy,Tand adsonesiabs po alal epplicatadi scussed in
S.S. Field and J.W Hand "An Introduction to the Practical Aspects of

Qi ni cal Hy PRk ot pftiRed BRredfS. As a result of the probl ens
encountered with netallic sensors, it has been the 6 NO V 2002 2

practice to take peadi uﬁh&l@ﬂ %&ﬂg W{(})ﬁﬁ ﬁief&;{xééﬁs:ﬁ? precl udes

real -ti me measurement) or nmeasurment has been by non-re sensors, such
o1 cct rommgneRieh ftaptperiia el seliSmet vt Psdsed GeP Gy egui de or by
tubular vavegl eatmeht ‘ot menorrhagia which iaveives - applying | microwave
electromagnetic energy at a frequency which will be pubstantially ‘
completely absorbed by the endometrium, monitoring the operating
teruperature to cnsure that the endometrium tissue is heated to about 60"
and maintaining the application of the microwave energy for a period of
time sufficient to destroy the cells of the endometrium.
The temperature is therefore important and a temperature gensor in
the form of 2 thermocouple is used to monitor the temperature on an
ongoing basis duting application.
The problem which arises is that a thermocouple is constructed of
metal and the application of microwave enetgy teuds to cause direct heating
of the thermocouple which leads to errots i the temperature readings., This
general problem is discussed in S.B. Field and J.W. Hand *An Introduction
to the Practical Aspects of Clinical Hyperthermia® at pages 459-465. Asa

tesult of the problems encountered with metallic sensors, it has been the
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Di scl osure of the Invention The invention consists in a method o.f.tB NOV 2002
positioning on a mcrowave wavegui de a sensor including an el ongate

nmetallic element conprising. N selecting, a tubular wavegui de; determ ning
the general orientation of the magneti¢ held generated during m crowave
transm ssion and positioning tine elongate netallic el enment substantially
parallel to the orientation of the magnetic f old. Wth this arrangenent,
current ;should not be induced in thearetallic dement by the magnetic field
and there should therefore be little or no interference with the paraneter

Comper atur o BRANEH Ak apldifes JEREE Wl e Bt i UEE TOBOM rcadly=, OO,

the nmetal shea h of the thernocoupl e. ntlon 0 consists ma

ni cronave apP@i-f Pﬁﬁwﬁ&?"aﬁgtﬁﬁ?t’ gﬁ&ﬁf’é"ﬁ” %Bn transmi ssion
of m crowave generat es au ' electric field ori ent ated substantially

per pendi cul asucly asifibrevapticenshas, Nduich are myeh moreRensive. f i el d substantial ly
perpendicular to the electric field, and a sensor including as el ongate
metal lic el enent mbﬁ;mlverujahemngteﬁbldmrgy @n Nbeo prapagated eithtrsbynti al |y no
current is induced in the metallic elenent of the sensor which would

ot herw se cagﬁﬁmql Sedvefhigd Qeq;yltgmmn walveili®e QyBicallycof Noififak N Wi I 1 now
be described by way of exarrpl ewith reference to the acconpanying draw ngs
in which: gﬁgg %@F di agranmmatic side elevation of a coaxial wavegui de
operating in hode showi ng the electric and nmagnetic gelds; 2 is a
di agrammati c Gr 9Ss-se n of a circular wavegui de according to the

i nvention op@%ﬁﬂﬂ%—?—ﬁéﬁ-ﬁ@sﬂ@ | node; Figure 3 i$ a diagrammatic ply view
of the circular wavequide of Figure z; Fi gs is,a diagranntic side view of
the circul ar waveQI!IFdEV@FmFPM in asmethpd gt WW&%’E WIEWYES, t he wal | s;
and Figure 5 is a diagrammatic side elevation of a m crowave applicator
accor di ng t o wavegiiide arseien indlwdisg anclongite pietalliti clgmenteomiprisiogyss- sect i on of
a coaxi al waveguide is shown where (i) is the centre conductor and (2) is
the outer coreldeting a tubuls® avaveduiden v determining niepgepedab srientationvefithe energy in the
TEM node, and both the nagnetic bald (3) and the electric. field (4) are

al ways perpeqﬁygg CroWad a3 bne Wid 1&,,35? currents (S)
al ways flow at ri gﬁt angl es to‘fiﬁ‘gt‘%agnetl c fiel gmt heyh\?\n | ways fl ow

al ong the co t hey cone

i nto contact %é?lﬁd&%%oregﬁﬁ%gﬁs\%laa e p iatc?ztis]égﬁ%retanl IC tenmperature
sensor (6) on a derived applicator, current will flowin the

metal lic senJdBiEnHR ‘bé&@e the sensors is perpendicular to the magnetic field.

AMENCEO SHEET
With this arrangement, current should not be induced in the metallic

clement by the magnetic field and there should therefore be little or no
interference with the parameter being sensed. Typically, the sensor will be
a thennoéouple sensing temperature and the inherent danger is interference
by cutrent flowing in the metal sheath of the thermocouple.

The invention also consists in a microwave applicator comprising a
tubular waveguide which, on transmission of microwaves, generates an
electric field orientated substantially perpendicular to the waveguide wall
and a magnetic field substantially perpendicular to the electric field, and a

sensor including an elongate metallic element, said elongate metallic



.- 6 NO V 2002 4 (6) on a coaxial derived applicator current wl| él in
the metal'lic sensor because the sensor is perpendicular to the nag aﬁﬁv 20[]2
field. In Figure 2, a diagranmatic cross-section of a circular wavegui de

(7) is showm where magnetic field lines (3) and the electric field lines

(4) are illustrated for the transverse electric node TE1l. In this
arrangenent the electric field is always perpendicular to the wavegui de

wal | (8) gad,the, fieldis al ~perpendi.cular to.the electric field.
Figure 3 shﬂmuﬂﬁ'a'b‘? Mi‘&‘?@g&%&&%‘&c&f‘?ﬁ“&ﬁm%?& al ong t he
circular waveguide (7) of Figure 2. Magnetic field loops (3) are separated
by regi ons whichiwpuldotbenwisecaiseadigtorfia.. Note that the erotic field | oops are
parallel to the sides of the waveguide wall (8). Figure 4 shawl a

di agrammat i riddo b s ent flowin the walls of the circul ar

wavegui de (7) of Figure 2. Hey one can see that if a netallic sensor (6) is

pl aced subst ant | ghd Yoiaak ol e RCOBHRRF wal ddeiimpliG] de Of the

wavegui de wall (8), then all current paths grill cross 'the sensor and there

will be no ner a current Row in the semsor (6). Vie have found that by
pl aci ng thegﬁﬁﬁ%‘gg‘ﬁpﬁ& d%g’?“fﬁti ally parallel to the magnetic
field (3) at_the wall of the waveguide (8), then substantially no current
Rows in t heKigureal isiadiagrampptis side clepationof 8spayighwaveguide gpergtings” t enper at ur e
nonitoring is possible w thout any substantial distortion. The invention
wi || now beirf the TEM mode shavwingitho glectric andmagnetio fieldgur e 5) which is a

di agrammatic side elevation of a m crowave applicator AVENDED SHEET 6 N
0'~ 2002 5 Fipakd?iswdidglatiasie atddé-oction 6f Agirdule WERERIE fochdsigt | oned in
accordance wth the present invention. In Figure 5 a mcrowave applicator

(11) has a g feHvahaoiPyRedting® i R1i ldyed with a dielectric "mterial (13).
The wavegui de {12) term nat gs shortiof the end of the applicator (11)

provi di ng an. ed.. t 14). whi.ch forns_a radiatin itenna tip for
the mcr om&ﬁgfsgayd‘g%%@ sélﬁgeyﬁ)&ﬁﬁfc‘rﬁ@ gﬁ‘f%f‘@gf’ghgﬁg%te fromthe
radiating tip (14), there is a, coaxial feed cable (15) having any inner
conduct or ( M&Bmmugs@g&%gﬂpﬁgmulmwavegmdeofFlgurc2 '

- showing the current flow in the walls; and

Figurc 5 is a diagrammatic side elevation of a mmicrowave applicator
according to the invention.

In Figure 1, the diagrammatic cross-section of a coaxial waveguide
is shown where (1) is the centre conductor and (2) is the cuter conductor.
A coaxial waveguide propagates microwave energy in the TEM mode, and
both the magnetic field (3) and the electric. field (4) are always
perpendicular to the axis (the centre conductor). Since currents (5) always
flow at right angles to the magnetic field they will always flow along the
coaxial waveguide or any other metal structure which they come into

- contact with. Therefore, wherever one places a metallic temperature sensor

(6) on a coaxial derived applicator, current will flow in the metallic sensor

because the sensor is perpendicular to the magnetic field.

AMENDED SHEET



. dielectric filled waveguide {12) via as in-line transition (17}_ The inner
conductor (16)passes to the centre of the dielectric material (13 GN0¥ 2002
| at eral conductor (18) which passes fromthe central couductor through the
outer waveguide wall ( 12) forns a mcrowave break allowi ng the transition
to cause the mcrowaves to launch into the dielectric malarial (13) as
shown in Figures 1 W3. The conductor,(18) is insulated by insulation as it
passes through the outer conductor f40rmed_ by the wavegw de wall (12). The
sensor posi (&)@nwmdmm@ammmw%m Gpm $M&Tnocoupl e (20)

| ocated on the outside of the radiating rip (14) for sensing the opertating
t enper at ur ehddnRABOLeASHGE pipiddidulle td tic@ikighetit, idddie t her nocouple (20) is
positioned substantially parallel to the orientation of the nagnolia field

generated by th Bilrfatekl RLT i RERr i JeCI OWaves, that
CIuFighid! £l W chdshedtdR bf Rl GRAEA WaPEruldeC

is) along the lin t7 1n Figures Z and 4.7 Moreover, is
order to avgjd itional W rin t;he er 0 )gid irectly
connect od b3 @g%{é"ﬁﬁgﬁ%ﬁi}c feaiitEs Gl dBi: FAPneS (B 601 Y o)
wavegui de wal |I__at (2C1’) and by a connection (24) to.the |ateral conductor
(18) at (22ye illysprated fan the trapfisrse zipctric) mada TRU. pln dus asrangegnegbe anot her in a
pl ane through the axis of the wavegui de, and the one (x3) term nates at

(21) and t hehectldetric fidd is ewhpsprspandiculad ¢o thoovaneguide(wd) (8hend the as t he
per pendi cul ar plane through (2Z), and lien runs round the circunference of

t he wal | (1wctﬁwiﬁqwb&peﬂdj&ua5tﬂemﬁc&r¢)r di ngly) the thernocouple

signal passes out along the sane coaxial cable bringing the m crowave power

to the radi ati nggf ﬁl@” %{'&m”%‘ﬁ o " : : r&%) is used to
sense and extract ej ssiagn . gﬁkgﬁég%a%#@gﬁ?%er couple itself
ata position where there i.s i.nduced, cuyr.rent in operation, enables

real -tine sg?fs %fwf‘%e@%ﬁe@gtqﬁg%%peﬁémc \ﬂg{dhg’ﬁf’s ‘JM/a?ubst anti al
distortion. , Although not_shown, the applicator (11) is grovi ded with a
i cr owave- t WW%%P@E@MG@F‘% -ofNofsthat s magnetie teld t apl e

material. The tenperature sensor sensing thernocouple (20) is provided
bet ween t he lenpaaterpgrallebiotthesidesolf detwivegmide wall ). as welt as being i nsul at ed
fromthe dielectric materi al o~ ~~" 200

Figure 4 shows a diagramnatic side view of current flow in the

walls of the circular waveguide (7) of Figure 2. Here one can see that if a
metallic sensor (6) is placed substantially parallet to the magnetic field at
the side of the waveguide wall (8), then all current paths will cross the
sensor and there will be no generated current flow in the sensor (6).

We have found that by placing the thermocouple sensor (6)
substantially parallel to the magnetic field (3) at the wall of the waveguide
(8), then substantally no current flows in the metallic elements of :(hc
sensor (6) and real-time temperature monitoring is possible without any

" substantial distortion.
- The invention will now be further ciescribed by reference to Figure

5, which is a diagrammatic side elevation of a microwave applicator
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1. A mcrpwave applicator (11) conprising a tubular wavegui de (12)5{ \ﬂmggngﬂz
on transm ssion of mcrowave generates an electric field (4) orien
substantially perlteadicular to the waveguide wall (i2) anal a magnetic
field (3) substantially peipendicular’ to the electric field (4)) and a
sensor (20) including as elongate netallic clenment (20, x3,24),
characterised in that said elongate netallic elenent is positioned on the
wavegui de ( 12) so as to be substanti@ally parallel to the magnetic field
(3) daring mcrowave transm ssion) whereby substantially no induced current
i s generat ed jhdiudifig aMRhilekdtfre el theérmideotple pdsitioned ¥ RGIdanbe ch woul d

ot herwi se cause diStortion 2. A mcrowave applicator as clainmed in claiml1,
in which the v'ggui de .i.s %'@,ed with dielectric (13) which extends from
one end“so a B’r"ﬁ?'grﬂna na (14) to emt mcrowave radiation) the
sensor (24) being_located in the side of the dielectric antenna 3. A

ni crowave appl i cal®FigiEe &) & IHQWaye m&cﬁP‘Zflli)g‘%F’Eﬂﬂ‘l’%‘"éﬁ‘éa’Ent (23, 24)
conprise connections which extend parallel to one another in a plane

t hrough the d&filled with 2 ditlectric matarial) (130e Tha vayeguide(h2)ctstigptevne (x3) to
the wall (25) of the waveguide ( 12), and the other (24) to a conductor

(i b) that powhos dffthe eml of ticckpplichtdeNDEDpOAINE an exposzdipoffion2@p s 4. A

m crowave applicator as claimed is claim3, in which the waveguide is

pover ed by am&sfo@yamaam@ﬁhmﬁf&micﬁweaq&@mmwe (15} having
a central conductor (16) which extends centrally into the dielectric {13)

and to whi ch Jnﬁ%f%@%l%ﬁ@?%&@ﬁo&?& rﬁ‘ﬁ%&g@e@ﬁﬁ%ﬁsﬁc ownave

applicator as claine aim4, 1n whic onductor (16} has a
| ateral condugtor (1 hat ext.ends radj al tom iL.t, .and. ot her

connect i on (?ﬁiﬂo@ﬁfc@ﬂi‘ema Wﬂ%@&‘ﬁ?@(@&"‘ﬁ‘?ﬁ‘?ﬁmﬂ%m ¥ (18) at
(22). b. A mcrowave applicator as clainmed in claim5, in which the outer
end of the colielaetrie filled gyavegyide, (2) tviz an dnling transition (1D)- | Fhe iaeai | (25} of

t he waveguide (12) and is electrically insulated fromit. 7. A mcrowave
appl i cat or asconuitore(l6) passeator® w@ntrb of ithe didlectiic miaterial K% andrmect i on (24)
extends |ongitudinally of the waveguide fromthhe sensor (20) and then

ci rcunf er ent ilaletal coiductor (18) whiél’fassesifronl the wanteal) vardectorithiough tihe out er end
of the conductor (18). 8. A mcrowave applicator as clained in any one of

the precedi ngyidrliRgdde wh 1) Wruishdhicfiwave Brea@allotvidghb §dusitionP0Si L1 ONning a

sensor (20) including an elongate netallic el enent 3,24) on a m crowave

sevegu de (1) GhanAeLR o hs P aRTb B ioShL GELANYLS o Wi O el ectric

filled wavegui

in Figures 1 to 3. The conductor (18) is insulated by insulation as it passes
through the outer conductor formed by the waveguide wall (12).

The sensor positioned in accordance with the fuvention is a
thermocouple (20) located on the outside of the rediating tip (14) for
sensing the opetating temperature. In accordance with the invention, the
thermocouple (20) is positioned substantially parallel to the orientation of
the megnetic field generated by the circular waveguide (12) when
propagating microwaves, that is, along the line of the element (6) in Figures
2 and 4. Moreover, in order to avoid additional wiring, the g}xc:mocouplc

(20) is directly connected by a connection (23) to the outer conductor



deternining. the general orientation of the magnetic field {3) gerTe@aNQzV 2002
during m crowave transm ssion; and positioning the elongate netallic

el enent {23,24) substantially parallel to the orientation of the magnetic
field (3). AMENDED SHEET - E N o v 200z 9 10. A nethod as clained in
claim9) in which the waveguide (12) is powered by a coaxial cable ( 15)
and in which the output of the sensgr (24) is connected to the coaxi al
cable (15). 11. A microwave applicator substantiall y as herein described
with reference to the accorrpan ing drawin d of positioning a
sensor subswaveghide | walbat Gy m1d by a Sengesto W\i@“ﬂ‘@éﬁ“e ‘{“8“‘%‘% acconpanyi ng
drawi ngs. .AS . AY.A?. A[.A|l.A A5 Al. Ay*

=>ABOt CK3] {Nf} ebizz} .C The abmicodais P34 cadtar] pajlichte ahe aimthﬂ]mn]ac a] Ca] CaU] cajca
] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] c<a]c(a!l

(ol B 1 dpild g Sl SFIE el sl eaksaked ml ca] cal cal ca ca

U ca] cal] c Ul c~a] c”a Ul c”a] ca] ca] ca] cal ca Bsth -

B1 215K Yok Sk MO o SRSl Ak bRl ALCR) pbedablh 2] o(2) cal call ¢
Ia] c?ZﬁEﬁSE} %%@@#%@%%Mﬁaﬁm ﬁag cfall]c%]aﬁeaf)a] ca] ca]ca]calc

VUL " #b#y ##S=3x $$90M YP4 Y%o-BORP&E&: ' ~yt 0j e [ V] ] ca] ca] ca] ca] ca] ca] ca] ca] ¢(

a] cal] ca] caodhs M@E@Q&‘]@%} cm@suwe&%um}mmm ca] ca] ca] ca] ca
] cal - TOC (")) E*F*t*x***+{ . . $. Q ... 9/ {// OR0] O] wr nhcAY] ] ¢] ca] ca] ¢

a] ca] ca] ca] out] dax}g:diec@maimnial:a@hia]bn@gﬂlg(th@ ma]:tow}uza]pow}:cai the] ca] ca] ca] ca] ca
]ca]l ca]ca] ca] c”a] ca! ] On0} 000161x1112F*f*t*x***+{ | $. .9/ {/10R0] O] wr mhc"Y
11 c] ca] ca] crlifatihg Bhq24)X ad:m%ﬂﬁhﬂadmafn?qhaaﬂxsﬁmém]sed &i adecakical cal ca ca] cal

] ca] ca]ca] ca] ca] caJca]ca]c.a]ca
extract the DC signal

‘The location of the thermocouple itself, atva position where there is
no induced current in operation, enables real-time sensing of the operating
temperature without any substantial distortion.

Although not shown, the applicator (11) is provided with a
microwave-transparentt protective coating of PTFE or other suitable
material. The temperature sensor sensing thermocouple (20) is provided
between the coating and the dielectric material as well as being insulated

from the dielectric material.



ABF H f 109%&' ()= 10%&' ()-, 10%&' ()-fyl0%&' ()-&MO%&' ()- S

8109%& ()-$10%& ()-0t G K-f1s100& ()-f10%& ()- 110%& ()- &10% ()-=E NOV 2002
f210%&' ()- @10%& ()-f, 10%&' ()-K3i K-S/ s10%&' ()- -10%&' ()- ‘
S+109& ()- Sy)s109& ()- ' 109& ()-f FOLOY& ()-f#109%& () -

] f YL?S/ s10940MMLOMMLOMM ; s10%VME' () - MBB109N&! () - S6s10%&' () -

SY4 109& ()-S2 109& ()- | fH*&L0% &7()- f ‘10% & ()- 410% & ()- "10% & ()-
“10% & ()- F3s10% & ()- %r10%m& ()-3 , m FIH10% & ()-110% & ()-

yl 1098 ()-&10% & ()- f 10% & ()-3 10% & ()-f,10% & ()-F3 i K--s10% & () -

+10% & ()-) §()-'10% & ()- 1940% & ()- f#10% & ()-& 10% & ()- G H

(moi KA710t TOt B10% & ()-Z610% & ()- | 4#10% & ()- S2"10% & ()-

Tovs 4] & () 1 o of PG P Bl o) iy B RME Gbsemidifip ) - 10WE 0

y10%8b& () - y1OYNE {dnsmidean Sf Gicrownves: |seh&ated ah '884Hie eld (4)
orientated substantially perpendicular to the waveguide wall (12) and a
magnetic field (3) substantially perpendicular to the electric field (4), and a
sensor (20) including an elongate mefallic element (20,23,24), characterised
in that said elongate metallic clement is positioned on the waveguide (12)
S0 as to bé substantially parallei to the magnetic field (3) during microwave
transmission, whereby substantially no induced current is generated in the
metallic element (23,24) of the sensor which would otherwise cause
distortion.
2. A microwave applicator as claimed in claim 1, in which the
waveguide is filled with dielectric (13) which extends from one end so as to
form: an antenna (14) to emit microwave radiation, the sensor (20) being
located in the side of the diclectric antenna.
3. A micro;vave applicator as claimed in claim 2, in which the element
(23,24) comprise counnections which cxtend parellel to onc another in a
plane through the central axis of the waveguide and are connected, one (23)
to the wall (25) of the waveguide (12), and the other (24) to a conductor

(16) that powers the waveguide.
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910%& ()- . 10%& ()- 10%& ()- @10%& ()-3 104| 104| § NQV 2007
104| >10%4| & () - 5RaBbC 10%<& ()- , 10%<& ()- ! p&l0%i<d<&' ()- 10%<& (
10%<& ()-f10%& ()- 'b: dEbC, @&t 10%<& () - $s10%<& ()- ! 10%<& () -
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10<>10%& () - @ 7L10%&’ () - ZF&SdE~ @ 10% VK ()-109%vE ()- 1098 ()- 10%VE () -
10%VE&' () - yROUVE'A ):mcrowavc apphcator as claimed i claim 3, in which the
SR5dE~ @#MlO%W& ()-1"10%v& ()-" 10%v& ()-Z10%E&' ()- mO%VE' ()-ss10%V& ()-5DJE

~_@s10%E (aveai@dids @Bndc coBGial 0%VE' i
lxanI;‘V&O‘V?&?()g‘ﬁloM ff'j‘)M 10?\’/8 ow&suﬁgewuow?@?c() 3Y4g(1%%v& O- 2 (12)%«& ()-
|| " #b#y##dIE

| 0
@0t ()$iooe&(&) / i?%@g&“?‘?’gfb%ﬁhf’)‘% 28X %‘#ﬂ%f)\g&mbq 10968 () - 3&1
h& () ()&10%)‘1'/@’0(“;"2 @fb%‘ﬂ'& v(é'%ﬁzf ‘§"?=°“°“%6£‘L‘ Lanedfed /v HreebCao%

5. A microwave applicator as claimed in claim 4, in which the central
conductor (16) has a lateral conductor (18) that extends radially from it, and
the other comnection (24) is connected to the outer end of the conductor
(18) at (22).

6. A microwave applicator as claimed in claim 5, in which the outer
end of the conductor (18) extends through an aperture in the wall (25) of
the waveguide (12) and is electrically insulated fom it.

7. A microwave applicator as claimed in claim S or 6, in which the
other connection (24) extends longitudinally of the waveguide fiom the
sensor (20) and then circumferentially of the wall (25) of the waveguide
(12) to the outer end of the conductor (18).

8. A microwave applicator as claimed in any one of the preceding
_claims adapted for medical use.

9. A method of positioning a sensor (20) including an elongate -
metallic element (23,24) on a microwave waveguide (12) characterised in
comprising: selecting a tubular dielectric filed waveguide (12);
determining the general orientation of the magnetic field (3) generated
-during microwave transmission; and positioning the elongate metallic
element (23,24) substantially parallel 1o the orientation of the magnetic

field (3).
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12. A method of positioning a sensor substantially as herein described

with reference to the accompanying drawings.



