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THERVAL SENSOR PCSI TI ONING N A M CROMVE WAVEGUI DE Techni Ca!PéE,é'.%% ogl“q‘os
i nvention r NQ99%%643 nositioning a sensor on a mcrowave devilée/CREMEE, |y

an applicator for treatnent of a body by means of mcrowave el ectromagnetic
energy, and also relates to an applicator including a sensor positioned

whi ch are i ncor por at DERHRY SERSH, PREUBRING I K wickalRis S Eiube S ppar ac us o
the treatnment of nenorrhagi a which involves applying mcrowave
el ect ronagnet i Eechnieabfield a frequency which will be substantially
conpl etely absorbed by the endonetrium nonitoring the operating
tenperature to ensuTkistin®éntione relfte® 18t positivning aUsenser A4 aflickewaout 60 and
mai nt ai ni ng the application of the m crowave energy for a period of

device, especially an applicator for treatment of a body by means of

microwave electromagnetic energy, and also relates to an applicator

including a sensor positioned thereon.

In our prior published application No. W095/04385, the contents of
which are incorporated herein by reference, we have disclosed apparatus for
the treatment of menorrhagia which involves. applying microwave
'electromagnetic energy at a frequency which will be substantially
completely absorbed by the endometrium, monitoring the operating
temperature to ensure 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 end_ometrium.

The temperature is therefore important and a temperature sensor in
the form of a thermocouple is used to monitor the temperature on an
ongoing basis during application.

The problem which arises is that a thermocouple is constructed of
metal and the application of microwave energy tends to cause direct heating
of the thermocouple which leads to errors in the temperature readings. This
general problem is discuss_ed in S.B. Field and J.W. Hand "An Introduction
to the Practical Aspects of Clinical Hyperthermia" at pages 459-465. Asa

result of the problems encountered with metallic sensors, it has been the
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which leads to. errors in the tenperature readings.
| 248tice 161 talte feadihgs eitherBwhen ehel power ds WY, Weiich prveludes
i'cal Aspects of i ni-cal Hypertherm a" at pages 459-
Godl iR bttt b inBEbutichdht Rt BLdd By B6HHYallic sk
such as fibre-optic sensors, which are much more expensive.
Microwave electromagnetic energy can be propagated either by
coaxial waveguide or by tubular waveguide typically of circular

cross-section.

Disclosure of the Invention

The invention consists in a method of positioning on a microwave
waveguide a sensor including an elongate metallic element comprising:
selecting a tubular wa:weguide; determiniing the general orientation of the
magnetic field generated during microwave transmission; and positioning
the elongate metallic element substantially parallél to the orientation of the
magnetic field.

With this arrangement, current should not be induced in the metallic
element by the magnetic field and there éhoﬁld therefore be little or no
interference with the parameter being sensed. Typically, the sensor will be
a thermocouple sensing temperature and the inherent danger is interference

by current flowing in the metal sheath of the thermocouple.

in the formof a thernpcouple
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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, anda

sensor including an elongate metallic element, said elongate metallic



2 practi.ce tostake readi ngs either when the power is off, which precludes
real -ti me nmeasurenent, or neasurenent has been by non-netallic sensors,
such as fi bMO8%86643 sensors, which are nmuch nore expensive. NEFGREUU400

el ectromagneti c energy can be propagated either by coaxi al wavegui de or by
t ubul ar wavegui de typically of circular cross-section. Disclosure of the
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wavegui de a sensor I nc ng+-an el ongate metallic eliement conpri sing:

sel ecting a tubul ar vegui de; ..d I ni ng_the general or.ientation of the
magneti o f el apeiiel B 46 serePkic Tl Shbbe it SelimRig et ®oni ng the
el ongate netal lic el enent substanti al lX parallel to the orientation of the
magneti c fi el dsubstantially no current is induced in the metallic element of the sensor

which would otherwise cause distortion.

Description of the Drawin

The invention will now be dgscribed by way of example with
reference to the accompanying drawings in which:

Figure 1 is a diagrammatic side elevation of a coaxial waveguide according
to the invention showing the electric and magnetic fields;

Figure 2 is a diagrammatic cross-section of the waveguide of Figure 1;
Figure 3 is a diagrammatic plan view of the waveguide of Figure 1;
Figure 4 is a perspective view of the waveguide of Figure 1; and

Figure 5 is a diagrammatic side elevation of a microwave applicator
according to the invention.

In Figure 1, the diagrammatic cross-section of a coaxial waveguide
is shown where (1) is the centre c?onductor and (2) is the outer conductor.
When propagating microwave energy in a coaxial waveguide both the
magnetic field (3) and the electric ﬁel& (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 into which they come into contact with.

Therefore, wherever one places a metallic temperature sensor (6) on a
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Wth this arrangenent, current should not be induced in the nmetallic

el enrent by the magnetic field and there should therefore be little or no

i nterfererwo9963t he parameter being sensed. Typically, tRCHGBIOIOR || be
a thernocoupl e sensing tenperature and the inherent danger is interference
by current flowing in the netal sheat Hf of the t her nocoupl e. The invention
al so consists in a mcrowave applicator conprising a tubular wavegui de

whi ch, on t r ajaxiabdérivedabplitator cervas witlcioar it dre motallicesshsorcbecawded
orientated substantially perpendicular to the wavegui de wall and a nmagnetic
field substanhi arsyr R peRRAGCEIE Bthé Mabhetichi@al ric field, and a sensor

including an elongate ' netallic el ement, said elongate netallic GB
009901400 * In Figure 2, a diagrammatic cross-section of a circular waveguide
(7) is shown where magnetic field lines (3) and the giéétric field lines (4)
are illustrated for the transverse electric mode TE1 1. In this arrangement,
the electric field is always perpendicular to the waveguide wall (8) and the
magnetic field is always perpendicular to the electric ﬁé_ld.

In Figure 3, a diagrammatic top view of field distributions along a
circular waveguide (7) is shown were magnetic field idops (3) are separé.ted
by regions of high electric field (4). Note that the magnetic field loops are
parallel to the sides of the waveguide wall (8). -

In Figure 4, 2 diagrammatic side view of current flow in the walls of
a circular waveguide (7) is shown. Here one can see that if a metallic
sensor (6) is placed substantially parallel to the magnétic ﬁqld at the side of
the waveguide Wail (85, then all current paths will cross the sensor and there
will be no generated current flow in the sensor (6). o

We have found that by placing. the theﬁnocouple sensor (6)
substantially parallel to the magnetic field (3) at the wall of the wa\}eguide
(8), then substantially no cufrent flows in the metallic elements of the
sensor (6) and feaLtime fcm;ierature monitoring is possible without any
substantial distortion.

The invention will now be further described by reference to Figure

5, which is a diagrammatic side elevation of a microwave applicator
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3 substantialky no current is induced in the netallic elenment of the sensor
whi ch woul d ot herwi se cause distortion. -Description of the Drawi ngs The

i nventi on wWwWO 9%86fdbe descri bed by way of exanple with ref er REHGBS/QIHED
acconpanyi ng drawi ngs i n which: Figure X is a diagranmatic side elevation
of a coaxial wavegui de operating in the TEM node showi ng the electric and
magnetic fields;, Figure 2 is a diagranatic cross-section of %@ﬁi rcul ar

wavegui de accdPEiUAE 8 tEmperaiye i€ ermacopple; positned gn agegpiance- o ,r e 3
is a diagranmatic plan view of the circular wavegui de of Figure 2; Figure 4
i s a di agr amrewith the phesent swenfion.he circul ar wavegui de of Figure 2 show ng
the current flowin the walls; and Figure 5 is a diagrammatic side
el evation of a ni crRVBigRreSP4 infieddoave applicator (11) has a circular waveguide

(12) filled with a dielectric material (13). The waveguide (12) terminates

short of the end of the applicator (11) providing an exposed portion (14)

which forms a radiating antenna tip for the microwave energy. Towards the

end of the applicator remote from the radiating tip. (14), there is a coaxial

feed cable (15) having an inner conductor (16) which directly excited the

dielectric filled waveguide (12) via an in-line transition .(17). The inner

conductor (16) passes to the centre of the dielectric material (13) and a

lateral conductor (18) which passes from the central conductor through the -

outer waveguide wall (12) forms a microwave break allowing the transition

to cause the microwaves to launch into the dielectric material (13) as shown

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 tﬁe invention is a

thermocouple (20) located on the outside of the radiating tip (14) for

sensing the operating temperature. In accordance with the invention, the

thermocouple (20) is positioned substantially parallel to the orientation of

the magnetic 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 thermocouple

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



according to the invention. In Figure 1, the diagrammatic cross-section of
a coaxi al waveguide is shown where (1) is the centre conductor and (2) is

t he outer woadseé43r. A coaxi al wavegui de propagates m cr owaREI/EBe¢idod n t he
TEM node, and both the magnetic field ¢3) and the electric field (4) are

al ways perpendicular to the axis (the centre conductor). Since currents (5)
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metal lic sensor because the sensor is perpendicular to the magnetic field.
AVENDED SHEE plane through the axis of the waveguide, and the one (23) terminates at

and the other (24) extends outside the wall (12) as far as the perpendicular
plane through (22), and then runs round the circumference of the wall (12)
to the (_:onductor (18) at (22). Accordingly, the therrhocouple signal passes
out along the same coaxial cable bringing the microwave power to the
radiating tip (14). Conventional circuitry (not shown) is used to sense and
extract the DC signal.

The locaﬁon of the thermocouple itself; at a 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—tfansparent 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.



4 (6) on a coaxial derived applicator, cur'rént will flowin the netallic

sensor

2, a di agr arm@n9/86643 oss- secti on of a circular wavegui de (7)

because the sensor is perpendlcular to the magnetic field.
i BCHERB0MPRr e

In Figure

magnetic field lines (3) and the electr?c field lines (4) are illustrated

for the transverse electric node TEll.

n this arrangenent, the el

ectric

field is always perpendicular to the vvav_eg_uj_df_wau~(—89—&nd—the magneti c

field is always perpendicular-to the el ectrl

di agrammatic top view of field distributioh “l E‘gﬁ!ﬂ&f ul ar wa
(7) of Figure 2. Magnetic field |oops (3) W regions
el'ectric field (4). Note that the nmagnetic fleld | oops are paralle
sides of the velamMBde wall (8). Figure 4 shows a diagranmatic sid

current flowin the

1. A microwave applicator (11) comprising a tubular waveguide (12)
which, on transmission of microwaves, generates an electric field (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 metallic element (20,23,24), said elongate
metallic element being positioned on the waveguide (12) so as to be
substantially parallel 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, iﬁ 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 dielectric antenna.

3. A microwave applicator as claimed in claim 2, in which the
elements (23,24) comprise connections which extend parallel to one
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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wal I's of the circular wavegui dellmuﬂm,ﬂl Il uﬂ" Here one can see that.if a
nmetal lic sensor (6) is placed su st | 1el to the nagnetic field
at the 'si dwoobssééas wavegui de wal I” “then fal I* current patBCI/GBISN014000S S
the sensor and there will be 'no gener ted current flowin the sensor (6).

We have found that by placing the therrmcoupl e sensor (6) substantially
parallel to the magnetic field

3 t t,h f.
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and real -tinme tenperature nonitoring is pOSSI bI e w thout any substanti al
di stortion. Waeeguidecistpowered by amouxipk cahle (HBrhayingcs centrnl WHX‘@F% ence to
Figure 5, which is a diagranmatic side elevation of a m crowave applicator
AMENDED SHEE( 6) which extends centrally into the dielectric (13) and to which the other -

connection (24) is connected.

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 connection (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 from it.

7. A microwave applicator as claimed in claim 5 or 6, in which. the

other connection (24) extends longitudinally of the waveguide from 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) comprising:

selecting a tubular dielectric filled waveguide (12); determining the general

orientation of the magnetic field (3) generated during microwave

transmission;  and positioning the elongate metallic element (23,24)

substantially paraliel to the orientation of the magnetic field (3).
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PCT/ GB99/ 01400 5 including a tenperature:sensing thernocouple positioned in
accor dance W® P9/5G643 pr esent invention. In Figure 5 a micro IGBRYI4L or
(11) has a circular waveguide (12) filled with a dielectric material (13).
The wavegui de (12) term nates short ‘'of the end of the applicator (11)

provi di ng an ose QrtiQ L i far . j '.‘r,]g“ t tip for
the m crowave erg‘g.‘gﬁ%\ﬂgrsé%ﬁ%d\éﬁr%cﬁi%ﬁ ?hgﬁsg%rl) h?giaef%!rl e?r%tgaﬁsomthe
radiating tip (14), there is a_coaxjal feed.cable (15) havin i nner
conduct or (16)PQMfﬁf€d1bHial<@é¥1Fk/°@)&:(1t5één@%“g‘Fé@EH“&FE”P#‘ eeﬁfng%fiﬁﬂi;i de (12)
via an in-line transition (17). The inner conductor (16) passes to the

centre of the idicoheseted to then¢oaxiahbald @)5)and a | ateral conductor (18) which
passes fromthe central conductor through the

11. A microwave applicator subétantially as herein described with
reference to the accompanying drawings.

12. A method of positioning a sensor substantially as herein described

with reference to the accompanying drawings.
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out er waveguide wal | (12) forns a mcrowave break allow ng the transition
to cause t ] waves to launch into the dielectric materi

shown in F\g&fg}gg&g to 3. The conductor (18) is insulated by l?&r?é/é#g"%lqlgﬁo as
it passes through the outer! conductor forned by thé waveguide wall (12).

The sensor positioned in accordance MP‘Q(EEE i nvention is a thernocouple
(20) located on the outside of the rad i tip (14) for sensing the

operati ng tenperatur;;-‘zaﬁpgordance with the invention, the thernocouple
S J

(20) is positioned s ]y paraJlel to the orientati of the
magnetic field generated by the circ r wavegui de (12) propagati ng
m crowaves, that is, ' ' res 2 and 4.
Mor eover, 'in order t@ avoid additi o wiring, the thernocouple (20) is
directly connected by a connecyién 23) to the outerjl conductor
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6 wavegui de (21) and by a connection (24) to the | at eg¢/,cRUARY OF
(18) at (22?%6#%3%%%nnections (23,24) extend parallel to one anotﬁer in a

pl ane through the axis of the wavegui de, and the one (23) term nates at
(21) and the other (24) extends outside t %(Mﬁll (12) as far as the
per pendi cul ar plane through (22), and th uls round the circunference of

the wall (12) to the conductor (18) at (22). Accordingly, the thernocouple
signal passes out along the sanme coaxial cable bringing the m crowave power
to the radiating tip (14). Conventional circuitry (not shown) is used to
sense and extract the DC signal. Thg_Lgcation of thg t hernmocoupl e itself,
current in

at a position where there is no i Ice

real -time sensing of trFr@agn

5éﬁq;#on, enabl es

S S S S NN
AV AMNANANAN

SUBSTITUTE SHEET (RULE 26)



tenperature w thout any substantial distortion. Al though not shown, the
appl i cat orwﬁll IS provided with a m crowave-transparent prpé.ﬁ&hi,%“&pati ng

of PTFE or uitable material. The tenperature sensor Ssénsing

t her nocouple (20) is provided between the coating and the dielectric
material as well as being insulated fromthe dielectric material. 7
CLAI M5 1. A m crowave applicator 11{n3:orrpri sing a tubul ar wavegui de

(12) which, on transm ssion of m crowaves, generates an electric field (4)
orientated substantially perpendicular to the waveguide wall (12) and a

FIG.5.
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mRGR@Bi2000i el d (3) substantial I'y perpendicul ar to the electric fiel dGE4§09901400

and a sensor (20) including an el ongate netal I c sel engrf, <20, 38, 24),  oe oo

characterised in that said elongate netallic €& eent is*naesiti ohtfd.ont the §
wavegui de (12) so as to be substantially parallleld to «he -rhgnet! bef iscled” {:3}
during microwave transni ssion, whereby3substantially no induced current is

generated in ghtanbay hbCoueteatrinindaesd, Rvheometaliic dlemsmtr ofutliecsensouil d
ot herwi se cause distortion. 2. A m crowave applicator as clained in.

claim 1, in m@i&gx%‘hggwgic%ei&dﬁ%_ed with dielectric (13) which

extends from & rman antenna (14) to emt mcrowave :
radi ation, the sensor (20) being |ocated in the side of the dielectric

ant enna. 3. M@&&&%De ator as clainmed in claim2, in which the
el ement (23,24) conprise connections which extend parallel to one another
in a plane through Theeinventionawilhrow bt describedy by uvate ofirexample ddtnect ed, one

) reference to the accompan);ing drawings in which:
Figure 1 is a diagrammatic side elevation of a coaxial waveguide 6perating
in the TEM mode showing the electric and magnetic fields;
Figure 2 is a diagrammatic cross-section of a circular waveguide according
to the invention operating in the TE11 mode;
Figure 3 is a diagrammatic plan view of the circular waveguide of Figure 2;
Figure 4 is a diagrammatic side view of the _circula.r waveguide of Figure 2

- showing the current flow in the walls; and
Figure 5 is a diagrammatié side elevation of a microwave 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 outer 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 cohductor). 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 ~



t 029406-2@0Q (25) of the waveguide (12), and the other (24) to a cond&® 80990140
(16) that powers the wavegui de. AVENDED SHEET:, .3 GB Q0QQ0L400%§ 4.  ,**A.°**,

ni crowave. applicator as claimed in claim3, it*which tfé.savegdiste i§ $s ¢
power ed by a power supply connection conprisihg @ coeleisat=cabis=d ‘¢I5) "fraving
a central conductor (16) which extends 4€entrally into the dielectric (13)

and to which t(lﬁ??oﬁfa%hxiﬁpmtliagﬁliéal’&) cigerft willdiuveih the metallid sehsorovayv e
applicator as clainmed in claim4, in which the central conductor (16) has a

lateral conduciQryd 1R sehBitlis fabERtSuIA Rt migldiRReld.. and

In Figure 2, a diagrammatic cross-section of a circular waveguide

(7) is shown where magnetic field lines (3) and the electric field lines (4)
are illustrated for the transverse electric mode TE11. In this arrangement,
the electric field is always perpendicular to the waveguide wall (8) and the
magnetic field is always perpendicular to the electric field.

Figure 3 shows a diagrammatic top view of field distributions along
the circular waveguide (7) of Figure 2. Magnetic field loops (3) are
separated by regions of high electric field (4). Note that the magnetic field
loops are parallel to the sides of the waveguide wall (8).

Figure 4 shows a diagrammatic side view of current flow in the
walls of the circular waveguide (7) of Figure 2. Here one éan see that if a
metallic sensor (6) is placed substantially parallel 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 burrent 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 substantially.no current flows in the metallic elements of the
sensor (6) and real-time temperature monitoring is possible without any

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

5, which is a diagrammatic side elevation of a microwave applicator
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t he Ef er connectlon (24) Is connected to the outier end of thg.,canduct,Qr ,.

(18) at (22). 6. A microwave applicator as €b¥i ned” ihs chaifn Biesi n 0§ Ehe
the outer end of the conductor (18) extends tl":rough au,agqrtur.e-f;)'t,hﬁ,w,F
(25) of the waveguide (12) and is el ectri caI I \LJ nsulated fromit. 7.

m crowave applicator as clained in claim5 | n _which the other
connection (24) extends |ongitudinally of the %Hml“wlw uw sensor

(20) and then circunferentially of the wall (12) to
the outer end conductor (18). 8. A m crowave appli cat or as
clained in any one of the preceding clains adapted for nedical use. 9. A

met hod of posilti oniAnmicrowens epplicaty (1 Hotompirisingan temdaguavegpise1?) c el ement
(23,24) on a mcrowave wavegui de (12) characterised in conprising:

selecting a twhia oflitRinGfistiof 6f hliGrdwaese Penetates 1ah selectric field (4)
orientated substantially perpendicular to the waveguide wall (12) and a
magnetic field (3) substantially perpendicﬁlar to the electric field (4), and a
sensor (20) including an elongate metallic element (20,23,24), characterised
in that said elongate metallic element is positioned on the wavegunide (12)
so as to be substantially parallel 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 dielectric antenna.

3. A microwave applicator as claimed in claim 2, in which the element
(23,24) comprise connections which extend parallel to one 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.

AMENDED SHEET ~



JR2D613008g t he ge ' ion of the magnetic field (3) generaf&i009901400
during m crowave t mmalﬁﬁnﬂﬁﬁ positioning tshe elsspgete [ref el ic oo, o

el ement (23,24) su M lel to the iorl‘ent at |.0h .@f thE"rfagnbt

field (3) AVENDED SHEET WD 99/ 56643 : : sdas wi’ s ae’ ‘es’ & tes®es

PCT/ GB99/ 01400 9 10. A nmethod as clai8red in claim9, in which the

wavegui de (12)4.i s pRWRiGEwhYe apphcatdrahs Gidired (ihoklabnd3, in Wohich thee out put .
of the sensor (20) is connected to the coaxial cable (15). 11. A

m crowave appli UL\ g& de 1?%3&@1% b@l 4 Hov@& J&Eﬁ&l AnflEieh! c%ﬁﬂ:n*ﬂrfgha coaxial

cable (15) having a central conductor (16) which extends centrally into the

LX a1 ]
i
sonY

dielectric (13) and to which the other connection (24) is connected.

5. A micrdwave applicator as claimed in r;laim 4, in which the central
conductor (16) has a lateral conductor (18) that extends radially from it, and
the other connection (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 from it.

7. A microwave applicator as claimed in claim § or 6, in which the
other connection (24) extends longitudinally of the waveguide from 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 filled 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 to the orientation of the magnetic

field (3).
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(57) Abstract

A method of positioning on a microwave waveguide a sensor (20) including an elongate metallic element (23, 24) comprising:
selecting a tubular waveguide (12); determining the general orientation of the magnetic field (3) generated during microwave transmission;
and positioning the elongate metallic element (20, 23, 24) substaritially parallel to the orientation of the magnetic field (3). Connections
(23, 24) of the sensor (20) extend longitudinally of the waveguide (12) and are connected to the outer wall (25) of the waveguide and the
central conductor (16) of the coaxial cable (15) that powers the waveguide.




