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EP 20584358
Tunable high-freguency filter

The invention relates 1 a high-frequency filter of 3 coaxial construction in accordance with
the preambis of claim 1.

in radio systems, in particulsr in the mobile radio sector, & shared antenna is often used for
fransmitted and recedved signale. by this context, the transmitted and received signals sach
use different fraquency ranges, and the antenna has o be suitable for ransmitling and
receiving in the two frequency ranges. Thersfore, to separate the transmitted and recsived
signals, suitable frequency fillering Is required with which, on the one hand, the fransmitted
signals are passed from the fransmitter (0 the antenng and, on the other hand, the received
signals are passed on from the antenna {0 the receiver, Nowadays, high-frequency filters of
a coaxiat construction are used for splitting up the ransmitted and recaived signals.

For example, a pair of high-frequency fillers may be used which both allow a partiowtar
frequency band to pass through (band-pass filters), Allernatively, a pair of high-frequency
filters may be used which both block a particular frequency band (band-block fiters). Further,
a pair of high-frequency filters may be used of which one filter allows frequencies below 3
frequency betwesn the fransmiting and recelving band to pass through and blocks
frequencies above this frequeney {low-pass filler), and the other blocks filker frequencies
below a frequency between the transmiting and receiving band and allows frequencies
above this to pass through (hgh-pass filter). Further combinations of the aforementioned
filter fypes are also conceivable,

High-freguency filters are offen in the form of coaxial resonators, since these consist of
milfed or cast parts, making them simple to produce. Furthermere, these resonators ensure
a high electrics! quality and relatively high thermal stability.

ER 1 778 732 B1 discloses an example of 3 coaxial high-frequency filter. This fifter
comprises an external conductive cup, which is attached 1o a metal-coated base plate and in
which an internal conductor is arrangad. In the inner region of the external conductive cup, 3
region of the substrale js excluded from melal-coating, in such a way that the part of the
internal conductor confacting the substrate s gslvanically isolated from the exiernal
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condustive cup. The opposite end of the internal conductor is gatvanically connected to the
termal conductive cup st the opposite end thereof. On the opposite side of the subsirate,
the filter further comprises a strip conductor, which ig slectically coupled to the resonator.
As a resulf of manufacturing tolerances of 3 coaxigl resanator of this type, # frther hasto be
wned, and thin g brought abowt by adjusting or aftering the lengihs of the intemal
conductors, The corresponding adiustment or alteration {o the length of the intermal
conduciong requires an adiustment means, for sxample in the form of an internal o extemat
thread, and this leads to undesivabie intermodutation effects iy the respedtive resonators,

EP 2 044 848 B1 discloses an example of 2 coaxigl high-frequency filter This fitter
comprisas a resanator having an infermal conductor and an external condugctar, a tuning
sfement which comprises an axtarmal thread baing provided in an end wall of the resonator.
in the corresponding end wall, 8 threaded recess having an infernal thread i provided. The
thread pitoh of the external thread of the tuning clement differs from the thread pitch of the
internal thread of the threaded recess in st least one sub-portion of the internal thread and of
the extemal thread, resulting in aulomatic selfdlocking of the tuning slement. As a result of
the threading smor betweean the sxdernal thread and the internal thread, & maximum bias is
set belween the exlemal thread of the threaded member and the infermnal thread of the
threaded hole in the resonance filler housing af the axially remote thread portions, resulling
in slestrical condiions which are unambiguocusly reproducible al these points 85 a result of

the high contact forces, making it possikde to prevent undesirable intermodulation sfects,

A further example of 3 coaxial high-frequency filter is disclosed in document EF 1 188 747
21 This filter comprises a resonator having & oylindrical internal conductor and a oylindricst
sxtarnal conductor, g capaciior which affecls the resonant freguancy being formed betwesn
a free and of the internal conductor and & cover which is fixed o the external conductor. The
resonator further comprises a tuning slement made of dislectric material, with which the
raesonant frequency of the filter can be adiusted. The tuning slement is movable 1 the
internal condustor of the resanator, in such 8 way that the side of the tuning slemeant facing
the cover is at different distances from the cover, altering the capacitance between the free
end of the inlernal conductor and the cover of the resonator and in fum varying the resonant
frequanay.

DE 38 12 782 A1l discloses a cavily resonator or cosxial resonator. The coaxial resonator
comprises a cup-shaped body having fwo opposite end walls, namealy having g first end wall



ard a second end wall opposite § and al g distance therefrom, bedween which a housing wall
is provided peripherally. A hollow cylinder is galvanically connected fo the first end wall,
extends perpendicularty from the first end wall towards the second end wall, and ends at &
distance from the second end wall. A piston, which is connected to a plunger, profrudes
through the second end wall towards the first end wall and ends above the end face of the
hollow cylinder. A luning element is provided 8o as to be variable in position in a longiuding!
recess of the hollow oylinder and comprises an isolation pin, which is provided behwesn @
part of the tuning slement having an extemal thread and a funing plunger for isclating the
tuning plunger. The isolation pin is provided in the upper part of the tuning plunger and the
tuning olement i variable i the axial position thereof and Is sccessible from the outeide of
the first end wall 80 as o alter the axial position. Attachad to the piston are two pars of lube
magnets, on which a magnetic fisld produced by an adiscently aranged coll can sxert @
foroe, allering the adal position of the piston together with the plunger by inducing curent in
the ool

US 4,380,747 discloses a high-frequency filter comprising & first end wall and 2 second end
wall at a8 distance therefrom. A metal finger, provided with a longiiudingl recess, fs
galvanically connectad fo the first end wall and sxtends perpendicularly from the first end
wall lowards the second and wall iy this conted, the metal finger ends at & distance from
the second end wall. A pinclike filter housing, probruging towards the first end wall, is
screwed info the second end wall by means of an exlernal thread, sod B thus
electricaliy/gaivanically connected therete, The filter housing ends at the level of the end
face of the metal fingsr, or dips into the longitudingl recess formed in the metal finger, A
funing bolt is providing so as {o be longitudinally movable in the filler housing. US 4,380,747
alse discloses that the hollow finger may allernatively be movable, and in this cass the filter
housing referred to as a finger i Tied in the second end wall together with the tuning bolt. In
this case, the tuning boll is movable in the unmovabde finger, and can thus be ag:sera&éci fram
the upper side of the high-frequancy Tilter,

WO J008/083840 relates to a highvrsquency filter of 3 coaxial construction, comprising one
or e rasonators, ot leas! one of the resonators having the following features:
- an inlernal conductor which is configured as an infemal conductor tube and is
made of at least one first matsrial;
- an external conductor housing comprising a housing base, a housing wall and 2

cover which exiends frow the housing wall or can be positioned o the ypper side



of the housing. the intemal conductor tube being slectrically ooupled to the
housing base and a freg end of the internal conductor tube being adjacent o the
upper side of the housing andior the cover;

< @ compensation element made of at least ong secong materist \;&Sh,éeh is
connected to the internal condusiar tube, the at least one second material of the
comparestion slement acting on the al least one firsi material of & loast g portion
of the internal conductor tube by mechanically exerting force such thal the
thanval sxpansion of the al least one first matenal andior the length of the
infernal condustor ube s affectsd.

In summary, it may be esiablished that it is necessary o tune the coaxial high-frequency
filter using = luning slement, as a resull of manufacturing iolerances. In prior atd high-
frequency fillers, the tuning is carried out using threaded screws made of metal or made of
combinstions of melsl scraws and plastics matlerial slements. Resonstor housings made of
aluminium require interference threads for recelving the corresponding tuning elements,
since aluniinium is oo soft for fing threads, and so the thread of the adiustment slement can
seize up. Furthermore, the tuning slements in the prior art coaxial high-frequency filters are
arranged at high-frequency critical points, in such 8 way thal currents also Bow through the
contact region of the exemal thread of the tWning element and the internal thread of the
resonator housing. This leads o intermedulation problem points, since there are insufficient
cortact pressures in the thraad. In EPF 2 044 848 B1, this problem is addressed using biased
threads. However, 2 coaxiat high-frequancy filter of this type is complex to produce and thus
costly. Tuning sleeves consisting of metal or of 3 combination of metal and plastics material,
for sxampls having 3 special thread, are also complex o produce and thus expensive,

Starding from the convertional price ant, the object of the present invention is therefore o
pravide an improved and simplified oplion for tuning resonstors, that is to say individusl
resonatars, high-requency filters, frequency filters, band-pass flters, band-block filters and
the like, which option is more cost-effective to implament and which does not have the
aforementionad infermodulation problems,

The object 1s achisved according to the invention in ascordance with the features speclisd in

claim 1. Advantageous embodiments of the invention are provided in the dependent claims.



Thus, according o the invention, a first pin-shaped or pin-ike first tuning efement, which
protrudes towards a first end wall and which is slectrically/galvanically connectad o a
second end wall of the resonatar, is mechanically anchored in the second end wall so as {o
be invariable in the axial length thereof and fixed in rotation. A praterably tubular or tubs-like
positionally variable second tuning slement is provided in a fongitudingt recess in the intermal
condudtor of the resonater, and consists of a dielectric materal af isast in the region facing
the second outer wall. This sscond tuning slement is variable in #s axial position in the
space betwesn the inner face of the internal conductor and the first tuning element. in this
context, the second tuning element is accessible and can be actuated from the outside of the
first end wall 80 as 1o bring about this change in axial position,

The single-plece second funing slements, which consist al least in part of disleciric materiy,
are therefore arranged at points in the coaxial rasonator which are non-oritical in terms of
intermodidation effects, resulling in the coaxial resonator being tuned by means of the
sscond tuning element, which i accessible and positionally variable via the first end wall or
via the base of the coaxial resonator. The first tuning slement, also referred (o as & tuning
pin, is soldered i or conlacled iy the coaxial resonalr, 0 such a way thal no
intermodulation prablems ocour at the corresponding contact paints.

As @ result, tuning of the coaxial resonator is possible, since the sscond tuning slement s
accessible vig the base face or via the side of the first end wall, and the axial position of the
second tuning slement is brought about by actuating the second tuning slement at the base
face or af the side of the first tuning wall. The filter characteristic or the electrical parameters
of the coaxial high-frequency resonator are adjusted andior varied andlor corrected using
the adjustable second tuning element, withowt causing any intermodulation problems, since
there Is no gebeanic connection between the tuning pins or bolts, referred to as the first
tuning elements, and the second tuning slements. The length of the twuning pins or ih@ first
tuning sterments is preselected iy such a way that the coaxiat high-frequency Hiler is oy fine-
tuned by means of the sscond funing slemernts af the snds of the funing pins. As a resull,
thers are alse no quality losses to be expected in the high-frequency filter. Further, the
sofution according to the invention has the advantage that the second luning elements
additionaily provide meachanical support or cenidng of the uning pins or first tuning
slements. As a result, the mechanical stability of the high-frequensy filter is additionally
noraassd,
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The solution according to the invention is more cost-effective {o produce, singe it is possible
marely o use simple rolary parts ag Wining pins or as first funing elements. rather than
expensive funing pins having 3 special thread. The second funing elements can be
produced cost-eflectively as cast parts, and can be fixed and adjusied in the axial #Gséﬁm
thereof using simple measurss.

in a preferred embodiment, the second end wall or the cover of the resonator comprises &
dislectric plats matenal, on the oulside of which an earth plane is provided, fo which the first
funing slement 8 sleclricalivigaivanically connscisd. in this condext, the earth plane may
altemnatively also be arrangsd in the dislectric plats material. The outer Tace of the senond
snd wall or cover is the sids of the ssoond cover wall or cover remote from the first end wall

in this context, & slrip conductor sonstruction s preferably provided on the inside of the
second end wall,

in tis comtext, the sirip conductor construction preferably comprises a coupling plane, in
which & recess is provided, which is elsctricalyigaivanically isolated from the coupling plane.
In this context, the coupling plane is arranged on the inside of the first end wall in such & way
that the coupling plane is opposite the end face of the internal condustar. In this context, the
first tuning element profrudes through the recess into the internal conductor.

The coaxial rasonator is thus coupled to the strip conductor construction of the first end wall
or cover, which can slso be configursd as & circult board, via the coupling planes of the
internal condugter, The second snd wall can thus be provided as & circul! board to which an
sdaptation or fifer construction s attached. in this context, the adaptation or filtsr
gonstruction is arranged on the inner face of the filter. The earth plane to which the tuning
ping are attached is provided on the sulside of the oiroult board. Iy this context, the branch
fines are formed as coaxial resonators for ressong of fiter quality.

Praferably, the second tuning slemend comprises a bind hole or through-hole which extends
i the longiudingl direction of the second tuning element, and the second Wuning slemeant is
positionally variable within the longitudinal recess in the internal condustor of the resonator,
in terms of the axial position thereof with respect {o the first luning slement, in such a way
that the first tuning slement can be dipped different distences into the blind hole or through-
hole of the second tuning element.
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Fraferably, the first tuning slement and the second end wall or cover of the resonator are
connecied by an interference fit or by soldering or by welkding. On the other hand, the first

tuning stement and the second end wall may preferably also be formed integratly.

Further, the external conductor housing of the resonator may preferably be formed integratly
with the internal conductor, in paticular as a milled, turned of cast part, in such & way that

thare are no intermaodulation problems resulting from joints in the filter,

in g futther preferred smbodiment, the extemal conducior housing andlor the internal
sondustor andior the first tuning element may consist of plastics material, the respective
cuter surfaces being matal-coated. This makes particulatly cost-sffective production of the
high-frequency filter possible.

in a particudady preferred embodiment, the second tuning slement comprises an external
thread, and the internal conductor andfor o recess of the first end wall comprise a8
corrasponding intemal thread, the second funing slement, via the externat thread thersod,
being vonnectad o and held on the infemal thread of the internal conductor andfor the
recess of the first end wall. Ag a result, it s possible (o vary the axial position of the second
tuning element with respect to the first tuning element in 3 particulany simpls manner.

I & preferred smbodiment, to compensate a changs in resonant frequency of the high-
frequency filfer, the thermal expansion coefficient of the sscond tuning slement may be
different from the thermal expansion cosficient of the infernal conductor or of the exdernal
conducior hausing. In this context, the thermal sxpansion cosfficient of the second tuning
slement is preferably less than the thermal sxpansion cosfficient of the internal or external
condustor,

in this contexd, the sscond tuning clement preferably comprises a cergmiy material,
in & paticularly preferred smbodiment of the Slter according o the invention, air is provided
as the dislectiic belween the intems! conductor and the housing wall of the sxternal

conducior housing.

Further, a plurality of resonators may preferably be provided in a high-frequency filter
aprording to the invention, the strip conduetor construction comprising & number of coupling



plangs corresponding o the number of resonalors, sald coupling planes being
glactricalivigalvanically interconnected via a conductor path. In this conted, the respective
soupling planes are arrangsd on the inside of the circul! board in such a way that they are

positionsd opposite the end faces of the internal condustor.

in this sontexd, the pluralily of resonators may preferably be of diferent sizes. Accordingly,
the resonators may preferably be configured and coupled so as o form a duplex fitter.

Further, iy a particulardy preferred embodiment, a resonator of a highvreguency Hilter
according fo the invention may be fomed it such & way that @ band-pass fitter andior a
pand-bleck fiter are formed.

The aforsmentionsd filters may operate for the range between 780 MMz and 882 MMz
{frequancy bands freed up as a3 result of digitalisation; alse known as dighal dividends) as
weall as for the range belween 870 MMz and 860 MHz (GSM 800} and in the range of the
1200 MMz mobile radio frequancy andfor the 2000 Mz mobiles radio frequency.

i1 the following, the vention is descoribed in greater detall by way of drawings, in which, in
detail:

Fig. 1 s 2 schematic axial cross-section through a high-frequency filler according o

the invention i (he form of three individus! resonstors arvanged side by side;

Fig. 2 is 3 schematic axial cross-section through the high-frequency fifer according o
the invention alang the plans a3,

Fig. 3 s a schematlic horizontal cross-ssction of the fiter of Fig. 1 and 3; and |

Fig. 4 iz & plan view of a sirip conductor construction aftached 1o the nner fape of the
second end wall.

Fig. 1fo 3 show schematically & high-frequency filter 1 having tyees resonators 2a, 2b, 2¢ of
& coaxial construction, in an axial longiuding! section, an axial cross-section and a oross
section iransverse therelo. In the following, an indwidual resonator 2a, 2b, 20 of 3 coaxiad
consbuction is also referred to as 8 comial resonator or coaxial fitter for short.



A high-frequency filter 1 of a coaxial construction may alse comprise more or fewer than the

{hree shown coaxis! fiters o individus! resonators

in the following, the congtruction of an individual resonator 2a, 20, 2¢ i explained by way of
Fig. 110 3. In this context, ke reference numerals denole ke components or fealures so as
to avoid repefitions. Further, the construction of an individual resonator 2a, 2b, 2¢ is shown
in Fig. 1 using the example of the resonator 2b shown in the centre, the adjacent resonators

22, 2o being of an identical or similar construstion,

The cosxial resonator 2, 2b, 2¢ comprised in the highvfrequency fitter 1 acscrdin§ o the
vention comprises an external conductor housing having two opposite end walls 21, 22,
namely a first end wall 21 and 5 second end wall 22 gt a dislance therefrom. The first end
wall 21 may also altematively be referred {o as the base of the coanial resonator 28, 3, 2¢
Further, the second end wall 22 may allematively be referred {0 as the cover 22 of the
comxial resonalor 33, 2b. 3o In this contexd, the cover 22 may be vonfigured as a cirsult
board 22. A housing wall 33 is provided peripherally between the first end wall 21 and the
second end wall 22, and is shown in part in Fig, 3. In Fig. 3, the terminal housing walls 33 on
the Jett and right sides of the bigh-frequency filter are not shown, It can be ssen from Fig, 2
and 3 that the housing wall 23 comprises an impression 23a or depression 23a on which the
second end wall 32 may be placed, The coaxial resonator 2a, 2b, 2¢ further comprises an
infernal conductor 30, which is configursd as an indernal conductor tube in the smbodiment
shown in Fig. 110 3. In Fig. 1 and 2, the internal condustor 30 and the first end wall 21 are
forraed integrally. Howsver, the internal conductor 30 and the first end wall 21 may also be
formed in two pleces and be inferconnected for example by welding or soldering or for
sxample an interference fit. The internal conductor 30 is galvanically connected to the first
andd wall 21, and extends perpendiculardy from the first end wall 21 fowards the second end
wall 22, the internal conductor 30 failing to contact the second end wall 22, The internal
conductor 30 is therefore galvanically isolated frony the cover 22, Gahanic isolstion of the
internal conductor 30 fram the cover 22 can also be achieved in that the internal conductor
3G consists of a diglectric material at a contadt point of the internal conductor 20 with the
second end wall 22 of the internal conductor 30, or the cover 22 consists of 3 dislsctric
material a1 a contact point with the infernal conductor 30, Howsver, in the embodiment
shown in Fig. 1 and 2, the galvanic isolation between the intermal conducter 20 and the
sacond end wall 22 fs achisved in that the infemal conductor 30 fails fo contast the second
end wall 22,
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it can be seen from Fig. & that the second end wall 22 s configured as a circult board 22, An
garth plane 321 is altached {o the oulyide of the drcult board 22, In this context, the outside
of the circull board 22 is the side of the circult board 22 remote from the first end wall 1.
Alternatively, the sarth plane could also be amanged in the cirout board 22 or in the
dislectric plate material. A strip conduptor construction 222, showninaplanviewin Fig. 4. &

atiached 1o the inside of the circuit board 21,

The strip conductor construction 232 comprises at least one coupling plane 2238, in which 8
repess 2240 is provided. The coupling plans 2233 I aranged on the inside of the clroult
board 23, in such & way that the coupling plane 222a s arrangsd opposite the end face of
the internad conductor 30. The cosxial resonalor is thus coupled fo the strip conductor
construction £22 of the circult board 23 viz the coupling planes of the end face of the internsl
condustor 30, in this context, the first tuning dlement 40 protrudes through the recess 232g,
whith is slectricallyigaivanically isolated from the coupling plane 322a.

Fig. 4 shows that the sfrip conductor construction 322 comprises three coupling planss
232a The coupling planes 22223 are elsctricaliyigaivanically interconnesied by conducior
paths 2220 in each case. Thus, iy the embodiment of the highrequensy filter 1 shown in
Fig. 1 and 3, the end faces of sach of the internal condustors 30 of the individual resonators
2a, 3, Zo ave arranged oppesite a coupling plane 232a of the strip conductor construction
232 The individusl resonators 2a, b, Zeo thus form branch §nes on the siip conductor
gonstruction 232

The coaxial resonatar da, 2, 2o further comprises a pin-shaped or pin-like funing pin or a
first tuning element 40, which protrudes towards the base 21 of the coaxial resonator 3a, 2b,
2. This first tuning element 40 is electically/galvanically connected 1o the sarth plang 221 of
the second end wall 22, Alternatively, however, the electiic/gahanic connection may also be
irpslemented by a connecting line on or outside the second end wall 22, in particular if the
second end wall consists of & dislectnic substrate. In the case where the second end wall 22
consists of a dislectric matenial, ¥ the second end wall 23 is for example & ciroull board 22,
the outer surfacs of the circult board 22 is provided with an earth plane, and an adapistion or
filter construction 222 can be allached to the inside of the circult board 22, in this case, the
first tuning pins 40 are galvanically connented to the sarth plane 221 on the cutside of the
cirouit board 22,
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Fig. 1 and 2 show the first tuning alement 40 as a hollow body. Howsver, the first tuning
glement 40 may also be formad sofidly. In Fig. 1 and 2, the first tuning slement 40 dips into a
ongitudingl recess 301 formed in the infermal conductor tube 30, Howaver, the firet tuning
slement 40 can also end at the level of the end face of the internal conductor 30 "

in this context, the first tuning element 40 or tuning pin 40 fs Invariable in the axial length
thersof and & mechanically anchored in the cover 22 50 as to be fised in rotation. This
ansures that the contact befwesn the first tuning slement 40 and the sarth plane 231 of the
second snd wall 32 or the aforementionsd connesting line located thereon has reproducible
propedies and features which are always the same. I the embodiment shown, the coaxial
rasonater 2a, 3b, 2o further comprises & fubular or tube-dike and posifionally variable second
tuning shement 50, which is arranged in the longitudingl recess 301 of the internal conductor
30 In Fig. 1 and 2, the second tuning slement 80 comprises & blind hole 801 extending in
the {ongliudina! direction of the second tuning slement 50, and the second tuning element 50
is positionally variable within the fongitudinal recess 301 in the internal conductor 30, in
terms of the axial position thereof with respect to the first tuning slement 40 or tuning pin 40,
in such 2 way that the first tuning slement 40 can dip different distances into the blind hole
501 of the sscond tuning element 50 instead of the blind hole 501, a through-hole 801 may
also be provided in the second tuning slement 80, However, the present invention is not
imited {o a configuration of this type of the sscond tuning slement 80, The second tuning
alement 80 may be of any form which ensures that the second funing element 50 i
posifioned vanably in the space bebween the inner swrface of the internal conductor 30 and
the first tuning element 40 i terms of the axial position thereof. For example, concentrivally
arrangsd tuning pins which arg positionally variable in terms of the axial position thereof with
respect fo the fst tuning element 40 would also be concelvable.

The sscond funing shement 50 shown in Fig. 1 and 2 consists of a diglsciric wﬁat&riai‘.
However, the second tuning elemant 50 may also consist of 3 metal material, the secand
funing element 50 consisting of 2 dislectric material at least in the region adjacent to and
facing the second outer wall 22 and the first tuning slement 40, This dislestric material may
be any typs of plastics material, but gy also comprise a ceramic material,

fry the embodiment shown In Fig, 1 and 2, the second tuning element 50 comprises an
exierngt thread 802 via which the sscond tuning slement &0 is connested to and heid on an
internal thread 302 in the interior of the internal conductor 30, By rotating the sacond tuning
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glement 50 as indicsted, the axial position of the second tning slement 88 is therefore
varied, in such & way that the first funing slement 40 dips diffsrent distances info the blind
hole 801 of the second funing element 50, The sscond tuning slement 50 may be rolaled fur
gxample by introducing a rolation tool into the engagement 51 of the second tuning slement
80. As a resull, the sscond funing slement 50 is acoessible and can be aclusted from the
cutside of the first end wall 21 50 a8 {0 bring about a change in axdal position.

Howaver, the present invention is not Smited 1 this. For example, the second tuning slement
5 could be connectad (o the intermal conducior 30 vig g sliiding bearing and be slid or pulied
different distances into or out of the longitudinal recess 301 of the internal conductor wia a
corresponding actuating device, in such 2 way that the first funing element 40 dips different
distanges into a corresponding blind hole 501 or through-hole 501 i the second uning
eloment 80

Fig. 1 and 2 show that the first funing element 40 s in contact with the blind hole 801 of the
second twning element 58, As 8 result, the second funing element 30 can further act a8 &
meachanical suppart or 8 mechanicst centring of the first tuning slement 40, Increasing the
machanics! siabllity of a correspondingly construcied coaxial resonator 2a, 2b, Za.

in the embodiment shown in Fig. 110 3, ar s provided as a dislectiic batwean the internal
conductor 30 and the housing wall 23 of the exiemal conductor housing., However, 8
differant gassous dislectiic may also be provided between the internal conductor 30 and the
housing wall 23

in Fig. 1 and 3, the highvrequency filter 1 according fo the invention comprises at least thres
coaxial resonators 2a, 2b, 20, which ars arranged lineardy with raspes! o one anothey and

are adiscent. These resonalors 2a, 2b, 2o are interconnecied via a sharsd fiest end wait 21,

i can be seen from Fig. 1 that the first tuning slement 403 in the coaxial resonator 2a shown
ot the left is of 2 greater length than the first tuning olement 400 In the ceniral coaxial
resonator 3k or the first uning element 40¢ in the coaxial resonator 20 shown on the right.
As a result of the different lengths of the respective first tuning slements 40a, 40b, 40¢, the
fesonance properties can be pre-set in the corresponding high-frequency filter 1, and finely

adiusied using the respective second luning slements 50s, 50b. 30c. As a resull, the
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fransmission or blocking properiies of the high-frequency filter 1 can be sef approximataly
and finsly,

The resonators 23, 2b and 2¢ are mutually separaied by separating walls 34 in gach case.
These separating walls 24 need not necessanly exdend the whole way from the first end wall
21 to the second wall 22, but may comprise a recess {aperture}. This recess ensures that
the separating walls 24 do not come into contact with the adaptation or fller construction d22
which is arrangsd on the inside of the second end wall 22 configured as a ciroult board 22,
detracting from the funclionality of the conductor plale construction 222 By configuring the
partition walls 24 appropriately, the filler propertiss of the high-frequency filter 1 can be
adapled.

Fig. 1 to 3 show the infernal conductors 30 as having & square cross-section. However, the
mernal conductors 30 may alse be of other shapes, such as a oylindrical shaps having 2
round or eliiptical cross-gaction. The cross-section of a corresponding internst conducior 30
may also be hexagonal, octagonal or decagonal. This also applies o the first luning slement
40, which is shown as having @ ciroular cross-section in Fig. 1 to 3, Howsver, the first tuning

sloment 40 may also be of a square, hexagonal, octagonal or decagonat cross-section.

in accordance with the configuration of the internal conductor 30, the second tuning slement
50 may be of a corresponding shape, v such a way that the sscond tuning slement B0 can
he axially displaced in the longituding! recess 301 of the internal conductor 30 i contact with
the inner walls of the internal conductor 30
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List of reference numerals

1

da, 2b, de

21

23

L3a

24

30

40, 403, 406, 40¢
88, 50, 50b, §0¢
51

224

222

2223

2225

222¢

am

302

501

802

high-frequency filter

resonator

firgt end wall

second end wall

housing wall

impression {of the housing wall)

separating wall

irternal conductor

first tuning slement

second tuning slement

gngagement

sarth plane

strip conductor construction

coupling plane {of the strip conductor construction)
condustor path {of the strip condusior construction)
recess {of the strip conductor construction}
lengitudingl recess {n the infernat conducton
intemat thread {in the intemnal conductan

blind hele orthrough-hole {in the second tuning element)
externgl thread {on the second tuning slement}
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HANGOLHATO NAGYFREKVENCIAS SZURO

Szabadalmi igénypontok

1. Nagyfrekvancigs seGrd (1) koaxidlis kialakitasban, amely egy vagy tobb rezong-

tort {da,

2b, 2o tartalmaz, ahol legaldbb egy rezonator {2a, 2b, 2¢) 8 kiivetkezd

tulajdonsagokkal rendelkezik:

kiiisd vezetd haz két szemben fekvld valaszfalial (21, 22}, nevazetssen
agy olsd (21) és gy altdl tirkdzzel elvalaszioft masodik vilasxfalial
{223, kOstik kertlet mentén egy hazfal (23) van bizlositva,

belsd vezeld (30) van, amely belsd vezetbostkeént van kialakitva,

a belsd vezeld (30) az elsd valaszfallal (1) galvanikusan dssze van
kaposolva, &8 az elsd valaszialtd! (21) keresziben és sinydsen merd-
legesen a masodik valaszfal (22) irdnyaban nylik,

a balsd vexeld (30) a masodik valaszfaltd! {22) bizonyos tavolsdgra
vegzddik, &s attd! galvanikusan i van vélasziva,

az elsd véiasxf&s% {21} irdnydban nylld rid alakd vagy ridhoz hasonid
gled hangold slem (40) van, amely a masodik valasziallal (23} slektro-
mosan/galvanikusan dssze van kapesoles, |

az sisd hangold elem (40} egy a belsd vezetd cstben (30} kialakitolt
hossziranyl maélyedésbe (301} merid,

azzal jellomezve, bogy a kivetkezd tovabbi jellemzdi vannak:

.

az elsd hangold slem (40) 8 tengelyirdny( hosszéban megvélioziatha-
tatian &s forgathatdan a masodik valassialban (82) mechanikusan rig-
zitett,

ggy valtoziathatd helyzetll masodik hangold slem (80} van biztositva a
belsd vezetd {30) hosszirdnyd mélyedésében (301), ahol 3 masodik
hangods elem (50} legaldbb a masodik kilsd fathoz (22) hozzérendelt

teriileten szigeteld anyaghd! 8l vagy szigeteld anyagot tartalmaz,
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- a magoedik hangola elem (80} a belsd vezetd (20) belst fellilete 8¢ az
aisé hangold elem (40} kdzdl a tengelvallasaban valtoziathald helyze.
i,

~ & masodik hangold elem (80} az elsd valaszial (21) ks oldalaio! ten-
gelyirdnyd helyzetvattoztatds okozasdhoz elérhetd dsfvagy mitkddiathe-

8.

Az 1. igénypont szerintl nagyfrekvencias sziird (1), azzal jellemezve, hogy 8
masodik valaszfal (22 egy szigsteld lemezanyagot tartalmaz, amely killsd fell-

alekiromosan/galvanikusan dssze van kdlve.

Az 1. vagy 2. igénypont szerindl nagyfrekvencias szird (1), azzal jellemezves,
hogy a masodik valaszfal (22) belsd oldaldn szalagvezetd szerkezet (222) van
biztositva,

A 3. igénypont szerintl nagyfrekvencids sziird (1), azzal jellemerve, hogy 2
szalagveretld srerkezet (223) kaposoldsi feltilettel (222a) rendeltkezik, amalyben
sgy a kaposolasi fellilettd! (2228) elektromosanigalvanikusan elvalasziott mé-
ivedés (232¢} van bizlositva, shol a kapesoldst felllet (222a) 3 helsd vezeld
{30} homickislitlels masodik valaszialgnak (22) belsd oldalan szemben van el
rendezve, és ahol az alsd hangold elem Q) a mélyedés (222¢) miall & balsd
vezatbbe (30} nyalik,

Az eldzd igénypontak agyike szerintt nagyfrekvencias sxlind {1}, azzal jelle-
mezve, hogy a masodik vilasefal (22) aldtétlemszkeént (22} van kialakitva,

Az elbzd igényponiok egvike szerintt nagyfrekvencids szdrd (1), azzal jelle.
mezve, hogy a maéscdik hangold elem {80} a maésodik hangold elem {50}
hogsziranyaban fulo zsdkfurattal vegy aimend yukkal (507) rendelkezik, 85 2
masodik hangold slem (50) a hosszirdny( mélysdés {301) belssjsben a belss
vezelthen (30) & sajdt tengelyiranyaban az elsd hangold elembez (40) képest
olyan valtoztathatd helyzetld, hogy az elsd hangold elem (40} kitnbizé tavol-



10,

11

12,

13.

3
sagra meritheld a masodik hangold elem {80) zsakfurataba {501} vagy &lmend
fpukaba {801).

Az olfzd igénypontok sgytke szerintl nagyirskvencids sxfrd (1), azzal jslis-
mezve, hogy az aisd hangold elem {(40) &s a masodik valaszial (22) préseles-
sel vagy forraszidssal vagy hegesziéssel Ossze van kotve, letve az elsd han-
gold elem (40) és 8 mésodik valasxfal (32) egy darabbd! van kiglakitva.

Az elfzd iénypontek sgyike szerindl nagyfrekvencias szlird {1), azzal jelle-
mezve, hogy a killst vezetd haz a belsd veretivel (30) egyllt egy darabbdl,
kilsndsen marassal, esziergaldssal vagy Ontéssel van kialakitva.

Az elbzd igénypontok egyike szerintl nagyirekvencias szlivd (1), azzal jelle-
mezve, hogy 2 kilsd vezeld hdz ésivagy a belsd veretd (30} ésivagy az elsd
hango!d elem (40) mianyagbd! 8ll, ahol & mindenkart killsé fellletek fsmmal be
yannak vonva.

Az elbzd igénypontok egyike szerinti nagyfrekvencids szird (1), aezal jelle-
ami altal a masodik hangols elem (80) dssze van kilve és meg van lartva a
helsd vazetd (30) belseigében levd belsd menetevel (302) éshvagy az slsh va-
faszfal {21) mélyadésdvel.

Az elbzd igénypontok egyike szernl nagyfrekvencids szl (1}, azzal jelle-
mezve, hogy a masodik hangold slem (80} hitagulast egylitthatdla sltér a bel
58 vazetd (30) vagy a killsd veretd haz hdtaguldsi egylithatdjatol

Az eldzd igdnypontok egyike szerintl nagyfrekvencids szlird (1), azzal jelle-
mezve, hogy a masodik hangold slem (80} keramia anyagot tartalmaz,

Az ¢ifzd igényponiok egylke szerinti nagyfrekvencids szlrd (1), azzal jelle-
mezve, hogy a levegd a belsd vazetd (30} és a kiilsd vezatd haz hazials (23)
kazotl szigatelésként van kalakitva,
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15,

18.

17,

18,

4

A 4 ~ 13, igénypontok sgyike szarintl nagyfrekvencids szard (1), azzal jelle-
mezve, hogy Shb rezondtor (2a, 2b, 2¢) van biziositva, ahol a szalagvezetd
szarkeret (222} a rezondtorok (2a, 2k, 3¢} szaménak megleleld szami kapeso-
tast felletial (222a) rendelkezik, amelyek vezeldsin (222h) segitségéval alakl
romosanigalvanikusan dssze vannak kitve,

A 4. igénypont szerinti nagyfrekvencids szird (1), azzal jellemezve, hogy @
tobb reronator (2a, 2b, 2¢) kiilénbded méretekkel randelkezik,

A 14 vagy 15, igénypont szerintl nagyfrekvencids selird, azzsl jellemezve,
hogy a rezondtorak (2a, 2b, 20) Ggy vannak kialakitva & tsszekapesolva, hogy
duplex szlirSegyséy van Kialakitva,

Az «lizd igénypontok egyike szerinl nagyfrekvenclds szt (1), azzal jelle-

mazve, hogy & legalabl egy rezondtor (2a, 2b, 20) Ggy van kialkgkitva, hogy
savatereszto szirSt ésfvagy savelnyeld sxlrdt képez,

Az elfizé igénypontok egyike szerinti nagyfrekvencias szlicd (1), azzal jelle
mazve, hogy a szird 8 780 MHz ~ 882 MHz és vagy a 870 MHz - 860 MHz
tarfomanyban ésivagy az 1800 MHz mobiifrekvencian ésfvagy 2000 MHé mobil-
frekvencian mikodik,
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