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(57) Abstract: The present invention relates to a cavity microwave filter assembly for filtering an electromagnetic wave, including
an input connection for receiving input electromagnetic energy, an output connection for providing output filtered electromagnetic
energy, and at least one cavity with a base supporting a dielectric resonator, the dielectric resonator comprising i) a dielectric body,
commonly known as a "top hat", with a tubular stub portion having an internal thread and ii) a pedestal with a first end, an opposite
second end and a hollow, the pedestal being mounted to the base at the second end. The dielectric body is secured to the pedestal,
resting on the pedestal with the stub portion received in the hollow of the pedestal. A central passage extends through the dielectric
body and the pedestal, and a tuning screw for creating a desired response of the assembly to the input electromagnetic energy ex -
tends through the central passage engaging the internal thread. The stub portion includes a radially outwardly bulging annular de -
formation, the pedestal including a radially inwardly directed flange delimiting the hollow at the first end, a lock for locking the
dielectric body to the pedestal comprising a face of the flange facing the base cooperating with the annular deformation of the stub
portion.
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A cavity microwave filter assembly, and a method for mak-

ing a cavity microwave filter assembly

Field of the invention

The invention relates to a cavity microwave filter assem-
bly and to a method of making a cavity microwave filter

assembly.

Background of the invention

The present invention relates to a cavity microwave fil-
ter assembly for filtering an electromagnetic wave, in-
cluding an input connection for receiving input electro-
magnetic energy, an output connection for providing out-
put filtered electromagnetic energy, and at least one
cavity with a base supporting a dielectric resonator, the
dielectric resonator comprising i) a dielectric body,
commonly known as a ‘top hat’, with a tubular stub por-
tion having an internal thread and ii) a pedestal with a
first end, an opposite second end and a hollow, the ped-
estal being mounted to the base at the second end. The
dielectric body is secured to the pedestal, resting on
the pedestal with the stub portion received in the hollow
of the pedestal. A central passage extends through the
dielectric body and the pedestal, and a tuning screw for
creating a desired response of the assembly to the input
electromagnetic energy extends through the central pas-

sage engaging the internal thread.

Examples of cavity microwave filter assemblies are dis-

closed in US patents no. 3 737 816 and 7 764 146.

Prior art dielectric bodies are constructed with the ped-

estal having an inner thread matching an outer thread
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formed on the outer face of the tubular stub portion of
the dielectric body. This requires a machining of the
various parts at high costs and also leads to the need
for long tuning screws which adds to the dimensions of

the assembly.

Summary of the invention

An object of the present is to solve the aforementioned
problems. According to an aspect of the invention the
stub portion includes a radially outwardly bulging annu-
lar deformation, the pedestal including a radially in-
wardly directed flange delimiting the hollow at the first
end, a lock for locking the dielectric body to the pedes-
tal comprising a face of the flange facing the base coop-

erating with the annular deformation of the stub portion.

According to the invention the filter assembly may be
formed by a method involving the steps of providing a di-
electric body that has a stub portion with an annular de-
formation zone adapted for creating an outwardly bulging
annular portion by deformation, inserting the stub por-
tion into the hollow of the pedestal, maintaining the di-
electric body resting against an inwardly directed flange
of the pedestal, applying a compressive force onto the
stub portion to deform the deformation zone of the stub
portion at a the radially inwardly directed flange of the
pedestal, thereby establishing the outwardly bulging an-

nular deformation.

A kit for making the cavity microwave filter assembly is
also proposed, the kit including a housing having said at
least one cavity and a base, a resonator body, and a ped-

estal which includes the radially inwardly directed
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flange at a first end thereof, the stub portion of said
resonator body being an elongated tubular body having an
inner thread, a substantially smooth outer surface and an
annular deformation zone adapted to provide for an out-
wardly bulging annular portion by deformation through a
compressive force applied in a longitudinal direction of

the stub portion.

The dependent claims are directed to embodiments involv-
ing additional advantages, as will appear from the below

detailed description.

Brief description of the drawings and detailed descrip-

tion of the invention

An embodiment of the invention will now be explained in

details with reference to the drawings where

Fig. la is a perspective view seen from below of a tele-

communications device with a cavity microwave filter as-

sembly,

Fig. 1b 1is an exploded view of the device of fig. 1la,

showing the filter assembly,

Fig. 1lc 1is a perspective view of the bottom part of the

filter assembly, and

Fig. 2 - 5 show steps performed in the making of a di-

electric resonator used in the assembly.

Fig. la is a perspective view of a telecommunications de-
vice 300 used i.a. for filtering an electromagnetic wave
and including a microwave filter assembly 1 as well as a
heat sink 150. The device 300 is shown in an exploded

perspective view in fig. 1b, showing a top part 1’ and a
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bottom part 1” of the filter assembly 1. An input probe
or connection 2 is configured for receiving input elec-
tromagnetic energy and an output probe or connection 3 is
configured for providing output filtered electromagnetic

energy.

Fig. 1lc shows the bottom part 1”7 in a perspective view.
The bottom part has a base 5 supporting walls 47, 47 de-
fining a plurality of cavities 4. Dielectric resonators
10 often referred to as ‘top hats’ and comprising a di-
electric body 15 on a pedestal 30 are mounted on the base
5 in the cavities 4. A tuning screw 40, which may eg. be
of aluminium or PEI (Polyether 1Imide) extends through

each resonator 10.

The base 5 has several through-going apertures 6, as
shown in fig. la, at the location of each pedestal 30.
The apertures 6 provide access openings for insertion
into the filter assembly 1 of a tool, such as a screw
driver mounted on a robot arm (not shown), for adjusting
the position of the tuning screws 40 by engaging the
lower end (not shown) of the tuning screws 40. By turning
the screws 40 the position of a head portion 40’ of each
screw 40 relative to the top part 1’ can be wvaried in or-

der to tune the filter assembly 1.

Fig. 2 1is a cross-sectional view through the dielectric
resonator 10 which includes the dielectric body 15 and
the pedestal 30. The dielectric body 15, which may eg. be
of low carbon steel, has a head portion 17 and a tubular
stub portion 20 with an internal thread 21 (not shown).
The tubular stub portion 20 extends from the head portion
17 of the dielectric body 15 into the pedestal 30 to

which it is secured. The pedestal 30 has a first end 31
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and an opposite second end 32 with a flange. The pedestal
30 is mounted to the base 5 at the second end 32, and has
a hollow 35. As shown, an annular space 13 is formed be-

tween the stub portion 20 and the pedestal 30.

As seen also in fig. 5, an abutment face 16 of the di-
electric body 15 rests directly or indirectly against the
pedestal 30 with the stub portion 20 received in the hol-
low, and the stub portion 20 includes a radially out-
wardly bulging annular deformation 22. The pedestal 30 on
the other hand includes a radially inwardly directed
flange 33 that delimits the hollow 35 at the first end
31. A central passage 12 extends through the dielectric
body 15 and the pedestal 30 and has the tuning screw 40
used for creating the desired response of the assembly 1
to the input electromagnetic energy. The screw 40 extends
through the central passage 12, engaging the internal
thread 21 of the stub portion 20. As shown, a lock holds
the dielectric body 15 securely to the pedestal 30 in
that a face 34 of the pedestal flange 33 facing the base
5 cooperates with the annular deformation 22 of the stub

portion 20.

Figs. 3, 4 and 5 show method steps followed in establish-
ing the aforementioned lock. A dielectric body 15 with an
internally threaded stub portion 20 formed with an easily
deformed annular deformation zone 22’ is first provided.
The internal thread 21 may be formed only on the part of
the stub portion 20 below the deformation zone 22’. The
stub portion 20 is inserted into the hollow 35, and the
dielectric body 15 1is maintained resting against the
flange 33 of the pedestal 30 using a suitable fixture
(not shown). Then, a compressive force i1is applied onto

the stub portion 20 to deform the stub portion 20 in the
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deformation zone 22’ at the flange 33, thereby establish-
ing the outwardly bulging annular deformation 22 which
effectively clamps the pedestal flange 33 between the de-
formation 22 and the abutment face 16 of the head portion

17 that rests against the pedestal 30.

Preferably the deformation of the deformation zone 22’ is
provided as shown in fig. 4 by inserting into the head
portion 17 a tool 100, placing a threaded rotatable head
portion 105 of the tool 100 into engagement with the
thread 21 of the stub portion 20, as shown in fig. 4, and
rotating the rotatable head portion 105 of the tool 100
further to provide the compressive force that draws the
tip of the stub portion 20 towards the abutment face 16,

as shown in fig. 4.
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CLAIMS:

1. A cavity microwave filter assembly (1) for filtering
an electromagnetic wave, including:

an input connection (2) for receiving input electromag-
netic energy,

an output connection (3) for providing output filtered
electromagnetic energy, and

at least one cavity (4) with a base (5) supporting a di-
electric resonator (10},

said dielectric resonator (10) comprising:

i) a dielectric body (15) with a tubular stub portion
(20) having an internal thread (21), and

ii) a pedestal (30) with a first end (31), an opposite
second end (32) and a hollow (3b),

- said pedestal (30) being mounted to said base (5) at
said second end (32),

- said dielectric body (15) resting against said pedestal
(30) with said stub portion (20) received in said hollow
(35),

- said stub portion (20) including an outwardly bulging
annular deformation (22),

- said pedestal (30) including an inwardly directed
flange (33) delimiting said hollow (35) at said first end
(31),

- a central passage (12) extending through said dielec-
tric body (15) and said pedestal (30),

- a tuning screw (40) for creating a desired response of
said assembly (1) to said input electromagnetic energy,
said screw (40) extending through said central passage
(12) engaging said internal thread (21), and

- a lock for locking said dielectric body (15) to said

pedestal (30), said lock comprising a face (34) of said
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flange (33) facing said base (5) cooperating with said

annular deformation (22) of said stub portion (20).

2. The assembly of claim 1, said screw (40) engaging only

said dielectric body (15).

3. The assembly of claim 1 or 2, said screw (40) being
accessible through said base (5), for varying the posi-

tion of said screw in said passage (12).

4. The assembly according to any of the preceding claims,
an annular space (13) being provided between said stub

portion (20) and said pedestal (30).

5. The assembly according to any of the preceding claims,
said flange (33) and said peripheral deformation (22) ex-

tending perpendicular to said central passage (12).

6. The assembly according to any of the preceding claims,
said dielectric body (15) having an abutment face (16)
resting on said flange (33) of said pedestal (30).

7. A kit for making a cavity microwave filter assembly
(1) according to any of the preceding claims, said assem-
bly including 1) a housing bottom part (1”) having said
at least one cavity (4) and said base (5), 1ii) a resona-
tor body (15), and iii) said pedestal (30) including said
radially inwardly directed flange (33) at said first end
(31), said stub portion (20) of said resonator body (15)
being an elongated tubular body having an inner thread
(21) and an annular deformation zone (22’') adapted to
provide for an outwardly bulging annular portion (22) by
deformation through a compressive force being applied in

a longitudinal direction of said stub portion (20).
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8. A method of making the assembly according to any of
claims 1-6, said stub portion (20) having an annular de-
formation zone (22') adapted to provide for an outwardly
bulging annular portion (22) by deformation, comprising
the steps of:

i) inserting said stub portion (20) 1into said hollow
(35),

ii) maintaining said dielectric body (15) resting against
said pedestal (30),

iii) applying a compressive force onto said stub portion
(20) to deform said deformation zone (22') at said flange
(33), thereby establishing said outwardly bulging annular

deformation (22).

9. The method according to the preceding claim, wherein
said step 1ii) is performed by inserting a tool (100)
into a head portion (17) of said dielectric body (15) op-
posite said stub portion (20), rotating a threaded ro-
tatable head portion (105) of said tool (100) into en-
gagement with said thread (21) of said stub portion (20),
and rotating said rotatable head portion (105) of said
tool (100) further to provide said compressive force, and

wherein said tool (100) is then removed.
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