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In Figure 1 is shown_a_diagram of a section of.a conventional
mobile telephone system, including two radio-frequency . (“RF”)
transmitters 10a-10b, two isolators 20a-20b, two filters or
combiners 30a-305, connecting cables 40a-40b, 4la-41b, 42, and a
transmitter antenna 50. There can either be only one transmitter
10a isolator 20a filter 30a combination connected to each .
antenna 50, or two combinations, as shown here, oxr more than

two, as indicated by the dashed lines 60..

Each of the different branches 10a-20a-30a and 10b-20b-30b is
intended to transmit radio signals within different frequency
bands. The combiners 30a, BOb, are therefore used to let the
transmitted radio signals within the respective fregquency band

pass through.

The arrangement of the wvarious elements of the system as shown
in Figure 1 are well-known in the art. Typically the various

elements are separated in space and connected by connecting

. cables 40a-40b, 4la-41b, 42. The present invention more

particularly focuses on the arrangement of the isolator 20a-20b,
the filter 30a-30b and the connecting cable 41a-41b between the
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I nt ended :to transmt radio signals within different frequency bands.
The conbi ners 30a, 30b, are therefore used to let the Jtransmitted,

radi o si gpad W%ﬂ n the respective frequency band 20 paspcf,gﬁmﬁ:,,
The arrangenen the various elenments of the systemas shown

Figure 1 are well-known in the art. Typicg]ly the various elenents are
separated in space and connected by connecti ng cabl es 40a- 40b,
4l1la-41b, 42. The _present invention arglcularly focuses on

t he arrang%?reﬁYPéFat'Lhtﬁtlaé:@I étfort%aaﬁébsystem%héff g | 1R 13RE30808nA0PhExe

E,Cé.?.?g%g'??gﬁt% bla‘%té1 aﬁ‘]ol?n b&’ig\e%@.lttggs 304 Wob by cablé/pl %.ef.{ 3%???2' Staore

of the artgsysiess, ekBfpleolcH aflsi20pa2Obo® & staté&epdr atrd {F¥Onsybeen is
filters 30a-30b by cabl es 4la-41b. A nore detail ed exanple of this

part of a shawe dh Fhguxet 2sydneRH §1gnalsrm\nse:mt nggmetne rrapemgkgeal 1.0s

sent fromthe transmtter 10 5th ugh conn |l e 40 t he
i sol at dr 2BBTanght ey conneqhgr, G geco‘hﬁectt%r I éSQQaFBrt h%é) F?did then

connector 3. 0f A a cohhblfbr3%a®) SCQ{'P' REY - ¢ HYPij! ﬁ%lulty blgibsa |

used as the- connect| ng cable 40 and 41 to con transmtter
to.the . filter 30 or combiner. Typically a coaxial cable is used as the"

connecting cable 40 and 41 to connect the transmitter 10 to the
isolator 20 and the isolator 20 to the input connector 31 of the

10 filter 30.

Also shown is an input loop 32 which is mated to the conriecting
cable 41 by the input connector 31. This loop 32 is an inductive
coupling loop whose coupling to the magnetic field (“H-field”)
of the filter 30 is determined by its orientation to the H-
15 field. The filtexr 30 is tuned by rotating the input loop 32 in
relation to the H—fielé which changes the coupling. Once the
filter 30 is tuned, the input loop 32 must then be locked into
position to prevent accidental movement of the input loop 32

during operation of the filter 30.

20 This locking is done by tightening the locking nut 33. However,
rotation of the locking nut 33 by itself will also cause the
connector nut 34, and therefore the input loop 32, to also
rotafe. Therefore a second tool must be used to hold the
connector nut 34 while a first tool is used to tighten the

25 locking nut 33. This method of tuning is cumbersome because it
takes more time, more space, and the use of more tools than is

necessary or optimal.

An example of a state of the art filter using such a coupling
loop is shown in U.S.A. patent 4,896,125, However, this U.S.

30 patent focuses on the use of notgh resonators for filtering by
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i solator 20 and the isolator 20 to the input connector 31 of the 10
fiI;er 30. ----Alsq shown i s an input l-oop 32-whi-eh-i-s-mated-to the-—
connect i Ngyq ogpgefadbl € 41°by the input connector 31. :This | opgy/SRoR13"

I nductive .coupling | oop whose coupling to the magnetic field
("H-field") of the filter 30 is determned by its orientation to the
H 15 field. The filter 30 is tuned by ﬁ%tating the input loop 32 in
relation to the H.field which changes the coupling._ Once the =~ filter 30
i s tuned, RaRdi ﬁﬁ&?cFéeﬁrBESmﬁ‘tPQﬁféi—‘b% rBekass i the Pp&SPRtoiEention
prevent acgi _ the input |oop 32 during operation of _
t he fiIteﬁ£%SSQB€%d§%¥§n?g%?$%g is done by tightening the |ocking nut 33.
However , rotation of .the locking nut 33 . by itself will also cause the
connector Thé 8dniAgdofhamef ai¥ltide inpdhibown S32 pdterdl sbs” perfoeinddeby a .
Therefore a second tool nust be used to hold the connector nut 34
while a fi¢embinatios ofecadiystipht dhe rosisiomckf nghaudindgctines amipicichg

of tuning Jjs cunbersone because it t S nore,tige, re ace, an
Che. nes o168 cueEhin  than Giece 'Of che. e A | adTustihS RRESaihbae

0 STa pari G Ee, 15bapghg, S0 e o

E%Q 1oopléﬁﬁhéé%zggﬁgéig§b

pat ent:"focuse

of notch reSobheont temualtiibheramyy tiye width of the notch,_whiié adjusting

the variable capacitor varies the symmetry characteristics about

the notch.

10 This approach, as with othér current appfoédﬂés.éﬁch as -the one
shown in Figure 2, results in a bulky construction, since the
tuning requires the input loop 32 to be rotated by rotating the
connector 31 or by moving the inpﬁt loop 32 itself. This process
of tuning by moving the input loop 32 is awkward and requires

15 more space and tools to accomplish the job.

Also, the input loop 32 is grounded at point G in Figure 2 where
the input loop 32 is attached to the body of the connector 31 of
the filter 30. This means that the maximum current node in the
input loop 32 is the point G where the input loop 32 is

20 grounded. The maximum coupling against the H-field in the filter
30 is in this maximum current node. Having the maximum current
node at the ground G may then make it necessary to use a very
large input loop 32 to be able to couple the RF signal to the
filter 30.

25 SUMMARY OF THE INVENTION

It can be seen that these present approaches present at least
two problems. First, the construction is bulky, with the
isolator 20 being connected to the filter 30 by a coaxial cable

4. Second, tuning of the filter 30 is at least partially
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3 . band rejection, as opposed to the use of the present-invention-——- -

1

as a bandpass filter. The tuning of the filter 'in this U S. patent is
per f or nedvbys/28813  conbi nation of adjusting the position BETSEEAHRctive
coupling 5 loop wthin the space of the filter and adjusting the variable
capacitor. Changing the position of the |Igop changes the depth of the
attenuation and -the wi dth of the notch, while. adjusting the variable.

capaci t or ke ;he S YBPEot AIHACERE St abesp 32 it Chhichllis
This approach,%as W tdts1 g?ﬁer currg?\lt approa%ﬁ:es su%h as the one shown
in Fi gur e adkwagsul tsoi nagcbmplyshonsindict abap * sineekeshe 2  probdefg when

requires the input |oop 32 to be rotated by rotating the . connector 31 . . .
or by noviawgotiestiimsut Weewe 32t eI RSCFFIT Yy Gees’%"q:ate BJFetEF?F‘R&‘%?r 31

movi ng the input |oap,32.is. nd.requires 15 and tools tg -
ol W% QiR gyr el s 15 more space and ool e

acconpl i s . npdt” 1 oop 32 is grounded at point Gin
Figure 2 where the input loop 32 is attached to the body of the '
connecs or a3kbd¥dingly,! hd iddiRict3®f Hlie piesent haivdrtei ormxisnto cel treihate

node in the input loop 32 is the point G where the input loop 32 is 20
grounded. thHee meokhemscowofl i ndingtingt the HEileey | gharecterisgics of ai .

combiner filter among a plurality of combiner filters.

' More specifically, an object of the present invention is to
eliminate the problem of adjusting a combiner filter of the kind
10 where an input loop is used as an inductive element which is

rotated during the tuning of the filter.

Accordingly, another object of the present invention is to
eliminate the problem associated with this rotation of the input

loop during tuning of the filter.

15 Yet another object of the present invention is to provide a more
compact construction of the isolator and filter combination
wherein they occupy less space and use less cabling. The result
will be a filter which is less expensive and easier to tune and

test.

20 The present invention will also provide an easier method of
tuning than having to physically rotate the input loop 32.
Autotesting of the filter 30 will also be easier using the

construction in the present invention.

Briefly described, the present invention provides an apparatus
25 . for fixing an input loop in a combiner filter and integrating
the input loop with the isolator. A mechanically adjustable
capacitance is provided, for example, a tuning screw. When the
filter characteristic.is to be varied, the inductive .part .
.re'pllceslented' by the. connector loop is kept constant {rhile the ’
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30 is in this maxi num current node. Having the nmaxi mum current ~node at

gge grgundbf may then nake it necessary to use a very = |-arge -rnput-—toop— -
to be able to couple the RF signal to the filter 3 AWVARY

OF THE | \WERH23848 It can be seen that these present a%proac%es pr esent

at | east two problens. First, the constructlon I's bulky, with the

| sol ator 20 bei ng connected to the filterS30 by a coaxial cable 41.
Second, tuning of the filter 30 is at |east partially WO 98/28813

PCT/ SE97/ Gaﬁé_altance is varied. This fixing and IintegrakifPRsHEgPrHides

r ot at t he I 32 |
and :alngoseg?—légﬁe§d"%%tﬁﬁ@l§’: Earsﬁeam spacgu%@ e%?‘?ﬁ%raé\hﬁge%ibte%%w%éréssar y
to rotat eFEQS ﬁg@ne%ta%rln(%ﬂff e { 8gELNGR, W t BBwEPPWod1@PParad - space with .

Accor di ng one- 6bject he pr sent Invention is to elimnate t he
probl ems wﬁichadjdlsﬁmrﬁ@ thie fifliderer andapaovdédiag an eésier metttmd)meth
filter anong .a plurality of conbiner filters. More specificall y

obj ects of whhehprtasetuné ntbat ibhltens bﬁ adJé!ﬁtrﬁnfSht Eh?héaﬁﬁa@&ltéﬁﬁ‘:@f Bétween
adjusting a conbiner_filter of the kin

an |nductg Ehe eimRhnt RﬂPcﬁng the groun Y “adlu QP‘% tB 1Radefdnde

between the input loop and the ground.

In the preferred embodiment of the present invention the input
loop is fixed perpendicularly in relation to the H-field with a
10 - capacitance to ground, thereby providing maximum coupling while
using the minimum amount of loop. Normally, the maximum éurrent
node in the input loop will occur at the point where the input
loop is grounded, normally the body of the connector. The
connector .is grounded in the boxwall of the filter. In this
15 preferred embodiment of the present invention there is created a
capacitance between the ground and the input loop. This
capacitance is adjustable by using a screw. As the capacitance
is adjusted, the maximum current node is shifted in the input
loop which changes the coupling with the H-field. This change in -
20 the coupling narrows or widens the .bandwidth. of the RF-signal
| passed by the filter.

Another embodiment of the present invention uses an inductance
instead of a capacitance to adjust the coupling of the input
loop with the H-field. A screw is again used, but to slide
25 electrically conductive contacts along the length of the input °
loop, thereby changing 1ts effective length in relation to the
ground, and thereby changing its inductance. This change in
inductance also shifts the maximum current no.de in the dinput
loop which changes the coupling with the H-field. This change in
30 the coupling also naﬁ:rows or widens the bandwidth of the 'RF-

sianal passed by the filter. T - .
. . . . > .
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rotated during the tuning of the fi I ter. Accordi ngl'y, anot her object
of the present inventionis to - - -elimnate the probtemassociated-w t-h
this rotation of the input Ioop during tuning of. the filter. 15 TYet
anot her oW¥28813 t he present invention is to provide a noRCT/SEST@IBact
construction of the isolator and filter conbination wherei n they occupy
| ess space and use | ess cabling. The resukt will be a filter which is
| ess expensive and easier to tune and test. 20 The present invention
will al so i aEhsa%n&fodrm{em% Odescribédi RbovRATLORY Rget Oa Plysietal oy
rotate the input | oop 3 Autotesting of the filter 30 will also be
easi er usiompate a ca;:(msittanncdel oor i induetpnesentoi tumet itme filterBricfher
descri bed, the present invention provides an ap ar tus. 25 for fixing an

i nput | oo YRES %nﬁ?@?l?a}qqeerménanﬁiﬂ?%@?lﬁ?lﬁ@ alsppbe psed | JdiF Wi 2he

| sol ator. ﬁ”e%@:@-%cak Wiﬂeg\géfﬂ[ g:gn?ovn.d?gapfc'n{o@%cecbflgg{ﬂiéhge%eégéd for.

exanpl e, uning scre | ter “Characteris

vari eds @&orﬂdﬁi@ttdﬁ:lr@rﬁ%usn.h PRIt dDYméFE1 ¢ 0blieat €hel GH-dvb. kﬁpt.-
constant while the 98/ 28813

PCT/ SE97/ GAEL8 means thphcwhencEuning athbd. £ixeds lfdop,ngozalw pneedrostli oke
provi des ever . advant age savi ng ce, by i ntegrati-ng these el enents
t oget her, IE%Vf byl?eEﬂFPrn&eﬁgﬁeﬁﬁggbl%e%ﬁdsgﬁgEeLﬁ e eénWHEﬁﬂ ®

tune the fild efll@@fj, PLYY bk Ag adheea§h€ég£r§{:feﬂ_ Wet r1:_he isolator with the

filter, and thereby occupying;" less space and using less cabling.-

10

The present invention will now be described in more detail with -
referencé to preferred embodiments of the present -invention,
given only by way of example, and illustrated in the

accompanying drawings, in which:

15 FIG. 1 is a block diagram showing an overview of a mobile radio

system where the present invention would be located.

FIG. 2 illustrates a cutaway view of a state of the art use of
an input loop used for tuning the types of filters used in

mobile telephone systems.

200 FIG. 3 schematically illustrates one embodiment of the present

invention as used in a filter in a mobile telephone system.

FIG. 4 illustrates a cutaway view of the preferred embodiment of
the present invention used for tuning the filter by adjusting

the capacitance in the input loop.

25 FIG. 5 illustrates a cutaway view of an alternative embodiment
of the present invention used for tuning the filter. by adjusting
the inductance in the input loop.
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5 which to tune the filter by adjusting the capacitance between t he

i nput | oop and the ground or by adjusting the inductance . between the

i nput | objycpdaghsside gr ound. ~In the preferred enbodi nent périsheaiBsent

i nvention the input | oop is fixed perpendicularly in relation to the
Hfield with a 10 capacitance to ground,, thereby providing maxinum
coupling while using the m ni mum anount of |oop. Normally, the nmaxi num
current noge i n_the . npyt | oo i1l _oceur_at the point ere the inpyt, .
Toop 15 grHnBSauRo RS PRI LB oy ERPmar S, e & O e=HBSTERREE, 57 fkhe
groundEd:Pkéé@h@oiﬁ@éhtﬁénihﬁnf&Eb&hto&”ﬂﬂ“éﬁd15_r@ééﬁ&ﬁéédf§mPegV@U“céH
the present invention there is created a capaci tance between the ground
and the inpatséenp. wihck correspondt tocthesiadlasbabRe bypdusiomppimesc bl teds
t he capacitance i s adjusted, fhe maxi numcurrent node ,is shifted in_,
the input 30 iRoBpTuhidc MKy diR SBERERNGSWSIOWMHFiIBE Fhi 2

in 20 the goupling . n Qb M #Ah a 1 dt f. the -si.gn

passedrsby f’ﬂ%&???&r 3558%\5 (Arlilqtl):itM ﬁ%&ﬂgﬂo;%gg%%gdpro&egei-%“i\ggﬁ?ltﬁ)ﬁ L?SOG'_S
an i nduct apess callyl N eadagia® G t a0Cayi D]l aleiShsbhe PUBRY Ofhih&rF
I nput |'oop with the Hfield. A screwis again used, but to slide 25
el.ectri cal#ignahdfirbinve toanawittekrod® tiwe tlamgRR-Dhpuhe2inpat the ismdmtor
t hereby changing jts effective length in relation to the ground, and

t hereby chhg@®RgShP¥n; igtRt ance. This change in i nduct ance al so shifts
t he maxi mum current node in the input | oop whi ch changes the coupling

the bandw Th 5r=PRatfe. tereer; 30 15 ARy B5pPHRg, A7 0Ry 5o AiRIn
10 upper and lower boxwalls 35a-35b. The boxwalls 35a-35b create a

box within which the cavity 39 is formed in a method well-known

in the art. The boxwalls 35a-35b have an electrically conductive

surface. The inner material of the wall may be any material,

e.g. plastic, but may be electrically conducting, just like the

15 surface.

The shape of the boxwalls 35a-35b and cavity 39 are not part of
the present invention. The cavity 39 is filled with a dielectric
such as air, ceramic, or other suitable combination of
dielectrics. The view here only shows a portion of the upper and
20 lower boxwalls 35a-35b and the cavity 39 in order to show the
-physical relation to the inventive elements therein. The

sidewalls and front and back walls are not shown.

The isolator 20 is then attached to the outer surface 25 of the
upper boxwall 35a. Whereas prior systems located the isolator 20

25 separately from the resonance filter 30, the present invention
integrates both of them together, thereby eliminating the need

. for cabling between the isolator 20 and the filter 30; Also, the
present invention can be compéred to the prior éystem shown in
Figure 2, wherein the RF signal is carried from the isolator 20

30 to the loop 32 via a coaxial cable 41.
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6 . - Although t he -enmbodi-rents- descr1bed above both use-a screw to

create a g nce or inductance to tune the filter, oth &s of '
capaC|taﬁ%éggﬁhvﬁductance may al so be used. The use of ?ETLnggégﬂ/
especi-ally provides a nore convenient nethod for 5 automatic testing by
using robots to nerely turn the screw. | t8 al so neans that when tuning
this fixed |loop, only one tool is needed., This, in_turn,, nmeans that .
| ess spacEni smeeempcbxmenrdeof thet rregsenter ln&PPBQ\PﬁgW ntRgFagrss &

th | a th th th ]
uohng | ecche abpERgELYe loay I At L
present. '{Hg&%ﬁ% B3 ¥h! boney ]g SHASRIbesh | 5004 erHet ahlu¥kile loop! Bherignee -

to preferred en |nents of the present invention, given only by
way of gxafmteal 'pwsd.tﬂolnl uhr atedchtion the the I-Hcﬁ:icai;nhnyhdg ailhwwsngs:,he' n
which:: 15 FIG 1 is a block diagramshow ng an overview of a ile radio

systeﬁ1mhéﬁ@lﬁh@rpﬁéséﬁtbﬁn@éﬁﬁpbﬁdwé&FGCSéYlG@aﬁ@& filter ﬁQ3W¥E out any
L's'eﬁ L?t FRRFRESTRES, y ol Br: il chatiy B KBHRY- | dmardhd "o mlP
' more simplified and efficient tuning mechanism. has been devised
that doesn’t require any movement of the input loop 32.
Embodiments of this tuning mechanism are discussed in more

100  detail below.

In the preferred embodiment the input loop 32 will be fixed in
‘relation to the H-field, which will provide coupllng to the H-
field while using the minimum amount of loop. If the input  loop
32 is flxed perpendlcularly to the H-field, the coupling will be
15 at a wmaximum. This fixing of the position of the input loop 32
contrasts with prior art uses of input loops which allowed the
loop to be moved as part of the'method of tuning the filter.
According to the present invention the input loop 32 is £fixed to
achieve the coupling, preferably a maximum, and then uses only
20 .changes in capacitance or inductance, as discussed below, to

tune the filter 30.

Figure 3 shows the placement of the input loop 32 within the
filter cavity 39. The first end 32a of the loop 32 is integrated
in the isolator 20, wherein it receives the RF-signal, while the
25 second end 32b of the loop 32 forms a capacitance 37 with_a
screw 36 attached to the upper boxwall 35a. In most prior uses
of such inductive loops 32 the second end 32b of the loop 32 was
attached to the_ground, see “G” in Figure 2. The aforementioned
U.s. patent did disclose the idea of using a capacitance between

30 the second end 32b and the ground, although the method of

SUBSTITUTE SHEET (RULE 26)



20 FIG 3 schematically illustrates one enbodi ment of the present
i-nvention as used in a filter in a nobile tel ephone system . FIG 4

i 11ust _raﬁgé @a&%amy view of the preferred enbodi nent of por/sEtye2198 esent
i nventio 2 r tuning the filter by adjusting the capacitance in
the input |oop. 25 FIG 5 illustrates2a cutaway view of an alternative
enbodi nent of the present invention used for tuning the filter by

adj usti ngreatipbh%hien@i@a@'i@:%ﬂdé:t héd nE 1dmp.of keepdniAl LD DIAORI PSOON

VO 98/ 28813 - o . . PCT/ SE97/ 02113 |
7 | B2FiEgeted , 3 iiss nelovm &hec paesent wWnserdilhe enbodi nent “of t he
present invention. An isolator 20 and a resonance filter 30 can  be

oo o BB | ELPHERD Sy AEmETO homn PHERI GUPERATon ra b Fistuesly s
Cabl o 40SHrH e el S 2 RS A IR Qe ance D g 18T
the RF-igRulindl toe tHiQHedol3 dm the Pfesentshimmeheien. The upper boxwall
35a, input loop 32, and screw 36 here correspond with those
"'"""""“""_shom'in'Figure 3. The lower boxwall 35b of Figure 3 is not
shown .here in Figure ¢ for practical reasons. Again, the upper
boxwéll 35a will have an electrically conductive surface with an
'h."_lo_'__"jli'.'m:_eri'qr ~that may be electrically conductive or formed of a

nonconductive material, e.g. plastic.

As can be seen, the input loop 32 is fixed in relation to the H-
field and will not be moved once it is fixed. The determination
of the size of the input loop 32 and its felation to the
15 resonant cavity 39 will be done in advance, depending on the
frequency chosen to be filtered. However, once its size and
position have been determined, no other changes in the size or

position will need to be made to tune the filter 30.

The second end 32b of the input loop 32 is attached to an
20 el-elctrically conductive, preferably metal, shaft 41 which is
also surrounded by a dielectric, e.g. a plastic covering 42.
This plastic covering 42 also has lateral extensions 43 which
attach to the upper boxwall 35a. These 'plastic lateral
extensions 43 help keep the position of the input loop 32 fixed
25 in relation to the H-field. This plastic cover 42 and
electrically conductive shaft 41 combination is situated inside
a dielectric-filled cavity 44 inside the screw 36. This
dielectric may be a gas, such as air, or any other suitable

dielectric or combination of dielectrics.
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The resonance filter 30 is forned by shaping a cavity 39 within 10 upper
and - ower- boxwatts—-35a=35b. - The boxwal | s 35a-35b create a box within

whi ch t he ' 39 is forned in a nethod well -knowy ° i1 The
boxwal | s @%nnave an electrically conductive surfa?é&%%’ol&ﬁrsler
material of the wall rmay be any material, e.g. plastic, but may be

el ectrically conducting, just like the 1% sur f ace. The shape of the
boxwal I s 35a-35b and cavity 39 are not part of the present invention..
The cavit T80 Bsrew | 26 wild abei damed cof somgclelegdrigplly ceeaduetiver
other suitable _conbination, of diglectrics. The view.here.only,.sh

a portion "ﬁt%hppBFegﬁﬁagéﬁ SRR ok Ra IRl asem 8hd e %%19?{%1‘35?:‘(\%
order to. . e - SiLal | atyON ' t egat r e}
Thee 'O itddtve | spRa 3¢ e ne) R et P! B C4 3
i sol-ator 2Q11s tiherelyt acésceta thpaecttanceur fThee Pasfid leoveringipp®r over
boxwal | 35a. Wereas prior systens |ocated the isolator 20 25 separately
fromthe rtdsorekeetricably3gonguetivessmaiitnAht?Bd the diglegtaiies vt Bhef

t hem t oget her, -thereby ] i minating t d " cabli ng. pet h
ot o T Y | §4, L N £ Efel oot Sk SR 1 PR AEEL NEne
conpared 48 i SySedh M eidetricallPuésnductivs ek £t ey RRash 9PRE

is carried fromthe isolator 20 30 to the loop 32 via a coaxial cable 41.°
WD 98/ 288krew 36. ' - PCT/ SE97/ 02113

. ______AhOt_her factor. affecting the capacitance between the screw 36
10 '-.and"._t':he' electrically 'conductix}e shaft 41 is the distance, as
indicated by arrow “A", between the upper surface 47 6f the
-electrically conductive shaft 41 and the inner surface 46 of the
screw .cap.48. This distance A can be adjusted by turning the
screw 36. so that the .inner surface 46 of the screw cap 48 either
15 gets closer or further from .the upper surface 47 of the
electrically conductive shaft 41, depending on the direction of
screw 36 vrotation. Another factor affecting the capacitance
between the screw 36 and the electrically conductive shaft 41 is
the distance, as indicated by arrow “C”, between the side inner
20 surface 49 of the screw 36 and the electrically conductive shaft
41. This distance remains more or less constant as the screw 36

is adjusted.

This adjustment of the screw 36 is what is used to tune the
“filter 30. In prior methods either the input loop 32 was moved
25 to adjust its relation to the H-field to tune the filter 30, or
it was moved in .con.junction with the use of a variable
capacitor, as in the aforementioned U.S. patent. In those prior
'approaChes that didn’'t use a capacitor between the second end
32b and the ground had their maximum current node in the input

30 loop 32 located at the ground. By adjusting the capacitance as
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8 I n the enbodi ment of the present invention shown in Figure 3, t he
i-nducttvetoop 32 is integrated with the isolator 20. This I ntegration

to the isolator 20 fixes - .the inductive loop 32 into, a fi [tlon in
relation VOBBE13 field and allows the 5 isolator 20 to bﬁ%@%@dk

directly to the filter 30 w thout any I nterveni ng cabling or nuts used
for tuning. Instead, a nmuch nore sinptified and efficient tuning
mechani sm has been devi sed t hat doesn't require any novenent of the |
i nput | oofin32the prémémdi daventdont hi sheurmagimet hawirsendr endds c uiss edoved
nore 10 _detail bel ow. In the preferred enbodi nent the input |oop 32
will be fiddemg fhe inpul JQ%h 3o ahend¥saltesd B 1 1B'pr ovi de coupl i ng
ta.the H . . field while using the m nimum anount of |oop. If the input

og st . | _ i g L1
8% o RS R FEPALE AR 0 SR8 (R il B L20s ML 303,
cont rast s phefleibIef adxinaes Ofcdupplingd oopstMhi eheal Hogkdl8he the | eoBihg

be moved as part of the method of tuning the filter. According to the
present i prewedyre hesi spuplifspd3xa sméredy edjustiaghithe capacbtancagby
preferably a naxi mym and the £es |y 0 changes.in capacitance or
et anchurit R, e ow Tt Y) #Eneri R ERLEFT 380 55 Cupegur she
shows the ty of BNPHE ! ! A0 L thgy £- ' r LhY =94
The Tir st BATEIE0 68 1ORel kel PIRCE AT R 91 E 10pkIRE pEBKLbYpriC in
wher ei n i ttHeecsdves, t b Bly- ithieal medns estibh adb glssgomnatlessti v2p ahdt behexr

|l oop 32 forns a capacitance 37 with a
remieeee..@QuUivalent means known in the art.

10 'A.second embodiment of the present invention is shown in Figure
-5. The relation of the input.loop 32 in relation to the upper
.béxwall 35a and the isolatorlzo and screw 36 are the same as in
Figure 4. However, in this embodiment the inductance of the
input loop 32 is used, rather than a capacitance, to tune the

15 filter 30. In this embodiment the second end 32b of the loop 32
again is attached to an electrically cbnducti#e shaft 41. The
inner surface 49 of the screw 36 then has electrically
conductive extensions 43a which extend to, and touch, the
electrically conductive shaft 41. It is also possible for the

20 electrically conductive extenéions 43a to be a part of the
electrically conductive shaft 41 and thereby extend to, and

touch, the inner surface 49 of the screw 36:

The electrically conductive shaft 41 also has dielectric, e.g.
plastic, extensions 43b which are used to fix the electrically
25 conductive shaft 43 to the upper boxwall 35a. When the screw 36
is rotated, the position of the point 50 at which the
- electrically conductive extensions 43a touch the electrically
conductive shaft 41 is 'shifted. This shift in the contact point
50 along the electrically conductive shaft 41 effectively

30 changes the point at which the electrically conductive shaft 41,

SUBSTITUTE SHEET (RULE 25)



screw 36 attached to the upper boxwall 35a. In npbst prior uses of such
—nductive loops 32 the second end 32b of the | oop 32 was attached to |

the ground, see "G' in Figure 2. The aforenentioned, - u. f13di d
Yo t he g%%’gn% enc?dB

di scl ose B of usi ng a capacitance between 30 2b
and the ground, although the nethod of WO 98/ 28813

PCT/ SE97/ 02113 12 9 creating the
capaci tance, and the idea of keeping the input |oop 32 fixed, is newin
the preseahdi bhereifome the ihpuki doop 22s bsneme gnawndedet Fhisgd changmayin
vi ew of the strycture used for creating.the cgpacitance, .37 .Fig. 3

used for the efifpr§ivee lengty, ofo the mu&mq_ﬁ? 955 th%e tance

‘boxwal | a, .. lnput 2, rews 26 her orae3 RARd R AN eRR
shown in ?Fg?}?‘& 37PHe ]r%%%%bxtﬁg??eggbglgﬁg%g rgh% ?ns not © shown heree
in Figureid ffe PIASHE CabopeaRONshiAA in tthan)ppetianges bokeabandbddehl lof
have an electrically conductive surface wwth an 10 interior that nay be
el ectri cakhy BFrdighiale passedr bydtbe £iltegodonductive material, e.g.

pl asti c. As can be seen, the input loop 32 is fixed in relation to the

ERNETER T ol o P e E e
cavity 39l la P8 doned fbr2dvanceil fependpparefct B8 one of ordinary 'skill

in the art that departures may be made from the embodiments -
mmdescriﬁed above without departing form the spirit and scope of
;;;4le“”the'invention. Therefore, the invention should not- be regarded
. as being limited to the examples described, but shoﬁld be

regarded instead as being equal in scope to the. following

. claims.

&
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frequency chosen to be filtered. However, once its size and position
have been determined, no other changes-in the size or p05|t|on\MII
need to bg, 0 tmﬂshéeheasﬂsbdntmmacad) The second end gehspd7ndig | nput
| oop 32 is at ed t trlcally conductive, preferably ne

shaft 41 whi ch |s m‘mm ded by g dielectric,| B9 S}Emlﬁﬂﬂ BEEN
covering 42. I'C covering 433al so has Iatpral pmpgmmgnw 4:
whi ch attach to the wupper boxwall 35a. Thes RlLa &t it
extensions 43 help keep the, position of the input |oop 32 flxed 25 1in

Jhale e rCbaimedle:

relation t plastic cover 42 and el'ectrically- _
conducti ve shaft 41 conbination is situated inside a dielectric-filled

d | .
it or an otry enyieori ks, (0, Bag. oY, 7oA FedoffRing, B er

WO 98/ 2881830) having an adjustable filter wd¥HASEOM 0% resonating
10 The screw 36 will be forned of sone electrically conductive

mat eri al , #nkﬁeraﬂB?)n@ﬁMlngﬁﬁa¥#a@Eﬁ§hngoﬁhﬁme§(ﬂﬁ91culty electrlcally
conductlve screw 36 and egqtrical condu dve
Cher ebj creaes atwsa@ﬁli L reie! reghnating B hex 30k afgd being
electri cal S I ni r

: #ﬂ?ﬂggg S48 g@ﬁtorgagtriﬁg & émﬁéf {8l %Mz{%ga magneti€ Meld

cavity 44 orm will affect
and an electrically conductive input loop (32) placed inside

said resonating chamber (39), said electrically conductive
‘ input loop (32) having a first end (32a) for receiving radio

10 frequency 31gnals and a second end (32b), characterized by -

said electrically conductive input loop (32) being placed into
a fixed position in relation to said magnetic field, and said
'adjustable filter mechanism being an adjustable capacitance
being created by the positioning of said second end (32b) of
15  said input_looﬁ (32) relative to said ground of said resonating

filter (30).
2. The filter (30 Fig. 4) of Claim 1 characterized by

said fixed position of said input loop (32) being perpendicular

to said magnetic field.
20 3. The filter (30 Fig. 4) of Claims 1 or 2 characterized by

said resonating filter (30) being ptovided with a hollow
‘electrically conductive screw (36) filled with a dielectric,
said hollow electrically conductive screw (36) having an inner
surface (46, 45), said second end (32b) of said input loop (32)

25 being placed inside said hollow screw (36) adjacent to said

| iﬁner surfacel(46, 49), and said capacitance being formed by a
combination of said dielectric inside said screw (36) and said

placement of said second end (32b) of said input loop (32) in

N T U erore s T




capaci t ance bet ween—tteefectrically conductive shaft MMTHRPHEEE HAS B&E;s;
-screw 36. Qﬂgt er, asfl?eglhgﬁi fecting the capacitgnce bBERAGED he -} |
ed '

screw 36 n | 'y conductive shaft 4171 10

as Wq%’&sg@t EEEMM bet ween t he upper sur?acéfe) 47 of the
el ectrically conduct nd the inner surface 46 of the

~ s¢rew cap 48. This distance A can be adj%8ted by turning the screw 36 so
that the inner surface 46 of the screw cap 48 either 15 ets__closer or

further proximity topmsid simmexesurfacef (46 49) of &add rhehley screw

conductive shaft 41, depending on the direction of screw 36 rotation.
Anot her f&8br affecti ng the capacitance bet ween the screw 36 and the
el ectrically conductive shaft 41 is t he di stance, as indicated by

rarrow "C'y betygensihigesi dgoi pagr 4)20f TULiIS thfaddirimewg6 and the

el ectri ca‘fly conductive shaft 41. This distance renmains nore or .l ess
constant as the screw 36 . =~ is adjusted. This adjustnent of the
screw 36 saifhsecbadusaed t(G2binef mid inpufiloep $32) |beprgorthachedsto

‘either the input |oop 32 was noved , 25 o_adjust its relation to the _
‘Hfield tant usdeckaimaller Fpngactive Si”?*ftwas(s"‘]ﬁuveosa:l' ESEFEH&FP&&Y

with the use  of a righle y... ist Qfs, i B JATor-Tal AN [oX
‘U S. pat eﬂ?{laPﬁt%NSSEh&| orm') be]é%%r Sggﬁggat ﬁgit}g?%n&%é%%%gcapage%r %d
between thgafecqiyh eBdid capacbartd Wedng ofotmbad Hhethenplaaement r eift
node in the I nput 30 loop 32 located at the ground. By adjusting_the
capdci t ansaids electricallyp ospdestdve shaft (41) inside said "hollow

PCT/SE97/8§%%3 (36) and said capacitance being dependent upon the
10 dielectric formed by said dielectric covering - (42),- said
dielectric inside said hollow screw (36), and. the distance

(*A”", “B” respectively) between said electrically conductive .

shaft (41) and said inner surface (46, 49 respectively) of said.

hollow screw (36).
15 5. The filter (30 Fig. 4) of Claim 4 characterized by

said dielectric covering .(42) being _formed from 'plastic and

said dielectric inside said hollow screw (36) being air.
6. The filter (30 Fig. 4) of Claim 4 or 5 characterized by

said dielectric covering (42) also forming extensions (43)
20 connecting said electrically conductive shaft (41) to one of
said electr;‘.cally conductive walls (35a), thereby fixing said
second end (32b) of said input loop (32) in relation to said

resonating filter (30).
7. The filtér (30 Fig. 4) of Claims 1-6 characterized by

25 one of said electrically conductive walls (35a) of said filter
(30) having an outer surface (25), an isolator (20) attached to

said outer surface (25), and said first end (32a) of s.aid
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he
by

1 30

d

in the present invention, the maximum current node is noved al ong t
;nput I0ﬁp 32 as‘TﬁﬂTEéféaﬂby arrow-*B"———-—-—Thus, -1t -can be seen that

i Xt ng the input | he%{ZHdsBE@Re laced’ preferably maxi mum coupling with
t he H-fiwdsnss1s tT?}QB edure is sinplified to rré’r‘@’%ng gtlng
t he capaci tance by nmﬁ t he screw 36. Finally,

I § tuned, the ocked st o place usin HE L
mechani smin t he screw, or by ot her neans such as Iue RERIAEEDve, ah
ot her eogl¥atentalignechdawtivie titputt tloop 1032) sbeing Enbeg‘ra:eati onthim -
present invention is shown in Figure - 5. The relation
32 in resatdohsedathy dBPer boxwal | 35a and the isol ﬂ" “ Hﬂ
36 are the sane as in . Figure4 However, in.this. enb

d f_the TR
Lot onan ﬁeo AL oconay g Py ERRP 20! Buoeds) rablion LA £ cARECIAiaNcS

| oop 32 0) 12%@11?9' St hagh%@ameanfghee&rIzﬁ@éhanﬁmduga:wﬂ &I&@BhaftlmgThe

i nner sur the scréw 36 then has electrically conductive
ext ensi ofpgléda Wiziooh m:ﬁ@ 4 oreapdatdngh,camber (39k|eithi edlelcgrically
conductive shaft 41. I's al so possi bl e for the, 20- electrically

conduct i QGH@RFEAyﬁonyﬂré& td368)a. p&tatl ofrets}?élatlng Edéen cdB IOS) being

conductive _shaft, 41 a. t '
surface ﬁﬁ_o’dpg‘?ﬁlé &S %%;&?Q}’lﬁé ﬁe EctYi c)aI}?aV:L o‘%é%c?‘aéhgt% t%r ipgd
al so hasgfijelfrt biect@idally conductive input loop (32) placed inside

said resonating chamber (39), said electrically conductive

10 input loop (32) having a first end (32a)'for receiving radio’

frequency signals and a second end (32b), characterized by

said electrically conduct;ive input loop (32) being placed into
a fixed position in relation to said magnetic field, and said
adjustable filter mechanism being an adjustable inductance
15 being created by the positioning of said second end (32b) of
said electrically conductive input loop (32) relative to said

ground of said resonating filter (30).
9. The filter (30 Fig. 5) of Claim 8 characterized by

said fixed position of said electrically conductive “input loop

20 (32) being perpendicular to said magnetic field.
10. The filter (30 Fig. 5) of Claims 8 or 9 characterized by

said resonating filter (30) being provided with a hollow
electrically conductive sérew (36), said hollow electrically
conductive screw (36) having an inner surface (49), said second
25 end (32b) of said electrically conducti.ve input loop (32) being
placed inside said hollow electrically conductive screw (36)
adjacent to ‘said inner surface (49), electrically conductive
extensions (43a) being placed so as to contact both said inner

surface (49) and sa1d input loop (32) at a contact point (50)
’ SUBS'I'ITUTE SHEET (HULE 26) '



plastic, extensi ons_43h which are used to fix the electrical ly 25

conductive shaft 43 to the upper boxwall 35a. When the screw- 36

_)

Is shifted. This sh| act p0| nt WI@'SWJIEBT% BEEN?
conductive shaft 41 effectively 30 chafyes the ‘hoi nt RtPLKEERD
el ectrically conductive shaft 41, WO 98428843

PCT/ SE97n@ar]13said second end (32b) . of said inpugo loop 50321 he@@

rically

r@aide

0 ol A e IGO0 TIPS SRS

shifti ng[pgl%b 5@YM SHI rEilg NedRctridall 1€ cbRBUELL 9P &Ztéﬁsfans' n
changes the ban WI dth of 5 the RF-signal passed by the filter .30,
enbodi nerilome stie Heshagittovef ssaid impet ylaspi (BRstrati on and not

limtation. It will be apparent to one of ordinary skill in the
t hat departures may, be nmade fromthe e escri be bove

rent
wi t holit dépar tTh&y Jolfq‘ﬁ’fh(?%pﬂ?t %)no°§cgﬁégg?l;ochﬁéc?:ﬁﬁéﬁ?

Ther ef or e, the i nvention should not be regarded as being I|mt

the exany é%ggﬁiqgg? ?ﬁﬁ) égogggdbgnput 108921399 HE?Hﬁ“LEE&éE%@thIfimm

equal i n scope oW ng

(43&"

as
art

ed to

an electrically conductive shaft (41), sald electrlcally

conductive extensions (43a) belng placed go as’ to -contact.

both

said inner surface (49) and said electrlcally conductive shaft -

- 10 (41), said inductance being formed by adjus_ting"the location of

said. contact point (50) of said electriéally - conductive .

extensions: (435) along the 1length of said .electrically

‘conductive shaft (41).

12. The filter (30 Fig. 5) of Claims 10 or 11 characterized by

15 said - electrically conductive shaft (41) having dielectric

extensions (43b) connecting said electrically conductive shaft

(41) to one of said electrically conductive walls (35a),

thereby fixing said second end (32b) of said input loop (32) in

relation to said resonating chamber (39).

20 13. The filter (30 Fig. 5) of Claims 8-12 characterized by

one of said electrically conductive walls (35a) of said filter

(30) having an outer surface (25), an isolator (20} attached to -

said outer surface (25), and said first end (32a) of said input

loop (32) being integrated within said isolator (20).

25

» .. » e .. * C L M - *
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clai ms. PCT/ SE97/ 02113 What is | _

Cl ainmed is: ter (30 Firg. ~4), 'sard Tesomatimg T

fil te wdészsﬁaw n‘mmlgmumumfl | ter nmechani sm sai d RGRSEIIORHG

filter (30) having asresonatimgschanmber (39) with electrically 5 conducti*ve
wal | s

S (35a), said resonating filter (30);-al so being
_’TGSUharrng—chanber (39) having a nagnetlgﬁfleld and! gﬁﬁggggiggg§
ﬁl% As\égenlﬂlﬁﬂ | oop (32) pl aced-inside sai d resonftjng (39)
a

y conducti ve i np @MENIED €BAIMS$aving a first end (32a)

al HE []mm Ui o et e aionn Busnan 1 SO0 @7 0030,
sai qorisinglamsclyf3) replaceshby newiclpims; Inld 4 pagesdlp (32)  bei ng
pl aced into a fixed position in.relation to said magnetic.field, and.
sai d adj ustabl e filter mechani smbeing an adjustabl e capacitance

bei ng creajed by the iItion of s gcond, .end (32b) of 15 said._i
1 oop (32) aiel atgv @W%rgﬁﬂﬁeﬁf @aﬂddﬁ?‘gsw@tﬂ nﬁg 8 e FWR YRS f&?r
further chasayt Qfd\iﬂd; ban adgaktablesonslteg riddHaiisd,30)ksaikel Bﬁsonatlng

rovi ded 1.0 el ectricall ducti ve scre filled th
Do ol eot FEter®(aBS kAving & ceerpRatLbos ahaTBe, o 30, SN @a?lﬁ'&&#agaﬁﬁy

inner 20 sgbh@e8tide. walills S@S%)Se@élﬂdeﬂéséﬁalehngf fi3hd o npsm 18980(Béking -

bei ng pl aced inside said hollom/screM/(ﬁgé adj acent to said i'nner
surface (4%roungedangads & ingh chambag ﬁé?he@aﬁ%qg a. pRUREhAEi SAedd

sai d diel eghgi gr ”élé’ét:?%gli%r W §ﬁg‘qt 148 eBRAt . faéé"ddlﬁ‘%‘iagd

end (32b) of said i nput |oop In 25 proximty to said i nner surface
(46, 49) o$as<é| drmn@tvlagreqha er36f39), said Théeetriepll3o Fpgductise -

o aiml chehggt ehizgd pya) haygﬁggélffﬁsgogngi Op32d) S2o¢ ARMLITERE @

belng perpen to sa ghet 1
frequency signals and a second end (32b), characterlzed by

said electrically conductive input loop (32) being placed into
a fixed position in relation to said magnetic field, "and said
adjustable filter mechanism being an adjustable 'capacitance
being created by the positioning of said second end (32b) of
15 said input loop (32) relative to said ground of said resonating

filter (30):; and further characterized by

said resonating filter (30) being provided with a hollow
electrically conductive screw (36) filled.with'a dielectric,
said hollow electrically conductive screw (36) having an inner

20 surface (46, 49), said second end (32b) of said input loop (32)
being placed inside said hollow screw (36) adjacent to said
inner surface (46, 49), and said capacitance being formed by a
combination of said dielectric inside said screw (36) and said
placement of said second end (32b) of said input loop (32) in

25 proximity to said inner surface (46, 49) of said hollow screw
(36).

2. The filter (30 Fig. 4) of Claim 1 characterized by

said fixed position of said input loop (32) being perpendicﬁiar

to said magnetic field.

30 3. The filter (30 Fig. 4) of Claim 2 characterized by
' AMENBED SHEET (ARTICLE 19
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o1 I 32) * bef 't alhell to arr el bctrically 7

T*f‘é?éhzi’ﬂa?ﬁ‘ jl,f&r(ﬁ;)p (Sa.) d eergcltaBrl 2al Iey conduc’ B-H§ Sngﬁ HAg_JQEENj;ng
531 Mg

:1 ) de

oy

el ectric-covering (42), and said cqpd
cenent of 5 said electrically conduc'sj \E 3 i
I 6 n en .
Zﬁ'ef’eﬂfr%%%o?ﬁi“%éé. 13201, 8, PRaCTGLLE T6H0159) CRERE R udBREn £0
i nsi de. sa®d ﬁéﬁpﬁﬁ/l%ﬂ-éw ( ¥®ndugitd viehe shasfitancedl), ("#4id " Blecespealiyel y)
PoLieh SHAELERL LRty TIUELEE Aot Gl adigeLdnaB Belace

(46, 49 respectively OwW Screw

Fig. 4) 642G aiamd3 %a\adaaa@ac;e:dnlap beimgi ctodmekieddyl chéowacfanérﬂ@) olgei ng - -

fg I ectr nsi sai d hol |l ow, scr
Lglr%dal r. pﬁ%d&ﬁ:ﬂé&]fxl ter%(ug:(‘f h?ft @ﬁ] e4 c?ﬁahdacSQP-ﬁ-?Hd by
sai d di esecewi c(IoVeran (sfkﬁ)d ﬁlr.?apa‘mruarrtga evednsgy Oa&p(aﬁa)agltec?rgfigglcitheg
et FELELERYLIG SORIURRL Vo8 oL i ks 0018 SRl el IE)) ¢ el
i nput | odjelSriam neisalda)nshmdsau?]ujz&nrml ngefil tﬂd(?t?’)esa?éStgnce he

t one 0

U eorr: S Son o Rely BTl Al dhectrithiyiShasongoanner e
surflce §12Eft 41 sohdtoaid20hnett 86REEcE0 (46, S@gdregﬁéétwéi eoﬁfz%i?a”d
sai d flrg%bfnd 32a) %ssald 25 electrically conductive I nput™ [ oop

bei ng | WY n said isolator (20). -.- 7.. Aresonating filter
(30 'Fig. 5), said resonating filter (30) haV| ng .an adj.ustable filter

mechani sin  skial fibonat (3@ Figfidf est (é’palﬂﬂaylémaﬁad@éﬁ%d ng, chanber (39)
w th electrically :

said dielectric covering (42) being formed from plastic and

- said dielec¢tric insidé_said hollow 5crewl(36)'being air.
15 5. The filter (30 Fig. 4) of Claim 3 or 4 characterized by

said dielectric covering (42) also -forming extensions (43)

connecting said electrically conductive shaft (41) to one of

said electrically conductive walls (35a), thereby fixing said

second end (32b) of said input loop (32) in relation to said
20 . resonating filter (30).

6.. The filter (30 Fig. 4) of Claims 1-5 characterized by

one of said electrically conductive walls (35a) of said filter
(30) having an outer surface (25), an isolator (20) attached to
said outer surface (25), and said first end (32a) of said

25 electrically conductive input loop (32) being integrated within
said isolator (20).

7. A resonating filter (30 Fig. 5), said resonating filter
(30) having an adjustable filter mechanism, said resonating
filter (30) having a resonating chamber (39) with electrically..
30 conductive walls (35a), said resonating filter (30) being
grounded, said resonating chamber (39) having a magnetic field
and an electrically conductive input loop (32) placed ifside

AMENDED SHEET (ARTICLE 19)



30 conductive watTs (35a), sard resonating filter (30) bein ¢ ounded,

sai d reswmmschﬂgtgggetﬁ;ﬁ%)eem laeed a magnetic field a PER[0Z Wr i call Yo
conductive i nput |nS|de

PCT/ SE97/ 02113 mmmmmmﬁn 3 RIS SHEET PREN
chanber (39), sa| conductlve I nput nnn vingla
first end (32a) for receiving radlo frequency signals and a second end

(32h), Ghamhcmesbnealug chagiieg eﬂéemnlcabhg cehdottnvellyputohdupt@32)

b | | field,
ond sa} dREUG 8 2uad ¢ HREARECY | ERRe i, 0 AR ok AR wnee”
bei ng crfe:setcpxérhay tshe;rxaﬂss tamimgsaﬁorﬂialehc*semm Lrha@Etdtenmifzed maid -

eIectricaIIy conductive i nput loop (32) relative to said. ground of
said resan

urt her haract i ze
3 LS { R clBR et LURERE D) Shacterized Mo
condsict |avef:soasdavp¢§ﬁtloﬁaud hrad Lard el e@dsrisaﬁdil magnetdodlmlel\de sm@wSésa)
havi ng an |n er. surf 49 aid sec ég % % sald trically
conduct i 5% ) Msm 5&8@ |ﬁ§| d4pHa 6F|0&P EFPFSaIIy
conduct Iheirﬁ_;crerea’éé’@) by il apeﬁitionsﬁgdolfnrwlcsugéa@ﬂd(é%)d e3zef rogal ly

_ conductlve Xt ensi 43a), bei.n | aced cont_act, both said .
Coner - saig iRt thaLTy CaPHUERITE B S050R: (320 oMEAAE LR o Bayd

near salqio'iﬁfd)nd ofnd 33k) Ofresendtiimigut KFaQRer32) (307¢ Sabfdd20 fupdHekance
belng formed adj ustlng | ocation of said contact point (50) of said
r

el ed |<ﬁQQR? WY ext ensi ons (43a) along the length of. said input
| oop (32). 8. The filter (30 Fig. 5) of Caim?7 characterized by ST

sai d fixed doviddonatdingaird 1eleact r(izpgl | beqo@duekbvedeapumtﬁopa25ho(138)v'
bei ng perpendlcqur to said nagnetlc fie The filter gBO
Fig. 5) ORGSR XhSPREVEFLYED FHrev (3ssd|'d §%b‘3nd‘°é‘13rd“‘( 3ebpcbrisgidy

input | emduDieidiral t epdiethdwing aRNighEst shephby wgﬂucsaze §Ee5hd
(41), Sald electrically, conduct] ve extensions (43a) being g aced so as

to contéﬁ% bot4p) of said electrically conductive inpu loop (32) being

15 placed inside said hollow electrically conductive screw (36)

adjacent to said inner surface (49), electrically conductive

extensions (43a) being placed so as to contact both said inner

surface (49) and said input loop (32) at a contact point . (50)

near said second end (32b) of said input loop (32), and said

20 inductance being formed by adjusting location of said contact

point (50) of said electrically conductive extensions (43a)

'~ along the length of said input loop (32).
8. The filter (30 Fig. 5) of Claim 7 characterized by

said fixed position of said electrically conductive input loop

25 (32) being perpendicular to said magnetic field.
9(11). The filter (30 Fig. 5) of Claim 8 characterized by

said second end (32b) of said input loop (32) being attached to
an electrically conductive shaft (41),' said electrically
conductive extensions (43a) being placed so as to contact both
30 said inner surface (49) and said electrically conductive shaft™-
(41), said inductance being formed by adjusting the location of

said contact point (50) of said electrically conductive
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30 said inner surface (49) and said electrically conductive shaft

(41) ,  S3glodadict ance -bei ng- -for red - -by—adj usting t he Iocagt? SHSEY? ’02“3 sai d
contact poi nt -(50) of said electrically conductive
PCT/ SE97/ 02113 4 | THISXSREH| IAS; BEEN]) *
al ong the | ength-of said electrlcally 20 conductive jshaft RERIACED 1Q. The
filter (30 Fig. 5) of Clains 8 or 9 characterized by Sarg—erectrrcal ly
conductéyeenstens ((43h) haliciy .dileéecllength @€ ensaids éi8brrieadegting
sai d electrlcall conguc A¥e shaf t (41) to one of said electrically
conduct $» Vﬁﬁ+§ Ythereby fiking said second end (32h) of said.

i nput ‘| oop (32) |n relation to said resonating chanmber (39). 11.
“The filter (BReFEPItSY 080 Fagls5Y-df chaimet®rézedl dharddtepigedibypai d
e1ectr|cally conductive walls (35a) of said filter (30) havi.ng an outer
surface spla (20 ached uter surface (25), and
said fif % nﬁf?§g5}°6if¥alﬁ°%ﬁﬂﬁ ive Pﬁaﬁt(séﬁfk ﬁavFﬂgegP&Fgﬁc&Fﬁﬁln
Sald |39kﬁéﬂ$16ﬁ§)(43b) connecting said electrically conductive shaft

(41) to one of said electrically conductive walls (35a),

-_ﬂ:thereby f1x1ng said second end -(32b)-of said -input-loop (32) in -
relation to said resonatlng chamber (39).

11. The filter (30 Fig. 5)'pf Claims 7-10 characterized by

10 one of said electrically conductive walls (35a) of said filter

(30) having an outer surface (25), an isolator (20) attached to

'said outer surface (25), and said first end (32a) of said inpuf
loop (32) being integrated within said isolator (20).
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