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[57] ABSTRACT

A frequency multiplier according to the invention com-
prises-a coaxial input, an elastic device constituted by
two parts sliding within one another, the outer part
having a flexible metal bellows and which is extended
by a spring, an impedance matching low pass filter
requiring no setting, an IMPATT VARISELF diode, a
coaxial line, a waveguide transition regulating plunger,
a waveguide, a diode holder whose position is regulat-
able in translation by a button, a cavity tuned to a har-
monic frequency, a mobile short-circuit closing the
cavity and which is regulatable in translation by means
of a knurled wheel in order to adjust the resonant fre-
quency of the cavity to a harmonic frequency and a pin
screw immobilizing in rotation the diode holder and the
mobile short-circuit.

4 Claims, 6 Drawing Figures
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FREQUENCY MULTIPLIER FOR MILLIMETER
WAVES HAVING MEANS FOR ADJUSTING
HARMONIC FREQUENCY

BACKGROUND OF THE INVENTION

. The present invention relates to a frequency multi-
plier of the type used for telecommunications by milli-
meter waves for obtaining a very high stability, ultra-
high frequency signal source. ;

The realisation of millimeter wave radio links re-
quires phase-locked ultra-high frequency sources able
to supply a few dozen milliwatts, which are capable of
being frequency modulated and which are able to func-
tion correctly in the temperature range —30° to +70°
C. It is known to realise such sources at frequencies of
approximately 4 GHz, but not with frequencies of ap-
proximately 40 GHz by means of an oscillator operating
correctly at said frequency. Thus, one known proce-
dure is e.g. of combining a frequency multiplier which
multiplies the frequency by 10 with a phase-locked 4
GHz signal source in order to obtain a phase-locked 40
GHz signal. This process makes it possible to obtain a
much better frequency stability than that of e.g. a Gunn
diode oscillator, operating directly at the frequency of
40 GHz.

It is known to realise a multiplier capable of multiply-
ing a frequency by 10, which receives an incident signal
of frequency 4 GHz and supplying an output signal of
frequency 40 GHz by means of an avalance semicon-
ductor diode for frequency multiplaction, by applying
the incident signal to the diode via an impedance match-
ing low pass filter thus preventing the rise of harmonic
frequencies towards the source of the incident signal
and by collecting the tenth harmonic generated by the
diode by means of a fixed tuned cavity containing the
diode, the latter having a regulatable position within the
cavity in order to obtain the operation giving the best
efficiency. The impedance matching low pass filter
generally comprises a transformer, whose very difficult
control must be adjusted for each multiplier. The effi-
ciency obtained with the known devices incorporating
an avalance diode is approximately 5%, whereas in the
case of a step-receovery diode it is 1% or 2%. The
object of the invention is to obviate this low efficiency,
while reducing to the minimum the number of controls
to be carried out on the multiplier.

SUMMARY OF THE INVENTION

The present invention therefore relates to a frequency
multiplier for millimeter waves comprising a coaxial
input for receiving an incident signal, whose frequency
is to be multiplied, a square waveguide whereof a first
end constitutes one output of the multiplier, a semicon-
ductor diode placed in the waveguide, a diode holder to
which is fixed a first terminal of the diode, the diode
holder being stationary in rotation and mobile in trans-
lation along an axis parallel to the small side of the
waveguide and located in the plane of symmetry
thereof, a cavity located in one wall of the guide, at the
location of the diode, said cavity being tuned to the
desired harmonic frequency, a cavity regulating
plunger having a circular cross-section centered on the
diode holder, which slides along the diode holder and is
stationary in rotation, at least ome short-circuiting
plunger which partly encloses a second end of the
guide, an impedance matching low pass filter mobile in
translation along the-same axis as the diode holder and
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having an output in contact with a second-terminal of
the diode, having a pass band at least equal to the fre-
quency of the incident signal and having an input cou-
pled to the coaxial input, as well as an elastic device
connecting said-coaxial input to an input of the filter, no
matter what the diode position.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described i greater detail hereinaf-
ter relative to a non-limitative embodiment and the
attached drawings, wherein show:

FIG. 1 a sectional view of an embodiment of the
multiplier according to the invention.

FIGS. 2 to 6 views of various parts of said embodi-
ment.

DESCRIPTION OF A PREFERRED
EMBODIMENT

FIG. 1 shows an embodiment in which the incident
signal, whose frequency is 4 GHz, is applied to the
multiplier by a coaxial input constituted by a coaxial
connector 1 having a base fixed to the multiplier body 2
by four (not shown) screws. Beneath said base, body 2
has a cylindrical hole 5 extended by a cone 6 up to a
cylindrical hole 7, which has a smaller diameter than
that of hole 5. Holes 5, 6 and 7 have the same axis of
symmetrical revolution. The conductor of the core of
coaxial connector 1 projects beyond the base of said
connector and is welded into a hole which is not shown
in FIG. 1 and which is made in a first end of an elastic
device 4. This first end is centered in hole 5 by a Teflon
part 3. A second end of elastic device 4 has a tapped
hole, in which is screwed a threaded rod or bolt 8 con-
stituting the input of an impedance matching low pass
filter formed by a metal part 8 to 14 and a Teflon tube
60, which surrounds it with a tight fit. The elastic de-
vice 4 electrically connects the core of coaxial connec-
tor 1 to said filter, whilst having a uniform impedance of
50 Ohms and whilst permanently exerting a pressure on
said filter, which is free to move longitudinally in hole.
7.

The metal part of the filter is constituted by a series of
cylinders cut from the same piece of metal and having
three separate diameter values. Whilst starting from the
first end, said metal part has the aforementioned
threaded rod 8, a first cylinder 9, whose-diameter is the
same as that of the second end of the elastic device 4, a
second cylinder 10, whose diameter is equal to the inter-
nal diameter of tube 60, a third cylinder 11, whose diam-
eter is much smaller than the internal diameter of tube
60, a fourth cylinder 12, whose diameter is equal to the
internal diameter of tube 60, a fifth cylinder 13, whose
diameter is much smaller than the internal diameter of
tube 60 and a sixth cylinder 14, whose diameter is equal
to the internal diameter of tube 60 and which constitutes
the second end and the output of the filter.

The external diameter of tube 60 is slightly smaller
than the diameter of hole 7, so as to enable the complete
filter to slide within hole 7. The function of the conical
hole 6 is to provide a progressive transition between the
diameter of hole 5 corresponding to the dimensions of
the coaxial connector 1 and the diameter of hole 7 cor-
responding to the diameter of the fiiter, which is slightly
smaller than the large side of the guide.

The force exerted by the elastic device 4 moves the
filter in such a way that its end 14 bears on a first termi-
nal of a diode 16 located in the axis of symmetry of the
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filter and of the elastic device 4. A second terminal of
the diode 16 is secured to the end of a diode holder 17,
which has a cylindrical shape, a circular cross-section
and whose axis of symmetry is in the extension of the
axis of symmetry of device 4 and of the filter. Diode 16
is positioned within a waveguide, whose axis is perpen-
dicular to the axis of symmetry of the device, the filter
and the diode holder 17. This waveguide comprises first
and second portions 37, 15, located on either side of
diode 16 and the latter is located in the median plane of
the wave-guide. ‘

The first part 37 of the waveguide is partially closed
-by a metal part having a first cylinder 30, whose diame-
ter is smaller than the width of the waveguide, a second
cylinder 38, whose diameter is smaller than the diameter
of cylinder 30, a third cylinder 32 identical to cylinder
30 and connected thereto by the second cylinder 38.
Cylinder 32 is integral with a self-locking screw consti-
tuted by a screw head 35, a first threaded cylinder 34
and a second threaded cylinder 33, connected by a
cylindrical rod 36. Cylinders 34, 33, 32, 38, 30 and rod
36 have a common axis of symmetry.

Rod 36 has two partial breaks perpendicular to the
axis of symmetry and which give said rod 36 a certain
longitudinal elasticity. During installation, rod 36 is
compressed so that it exerts a force tending to move the
threaded cylinders 33, 34 apart, in order to immobilize
them in a tapped hole 48. The latter is formed in the
extension of guide portion 37 and has a circular cross-
section and a diameter equal to the width of the guide,
in order to permit the introduction of cylinders 30 and
32. This tapped hole 48 issues onto a planar surface 39
perpendicular to the axis of symmetry common to the
tapped hole 48 and to the waveguide 37, 15.

FIG. 2 is a view of the planar face 39 with the tapped
hole 48 and the first portion 37 of the waveguide repre-
sented in dotted line form. The screw head 35 does not
extend outside the tapped hole 48, so that a heat dissipa-
tor can be fixed to the planar face 36. The threaded
cylinders 33, 34 and the rod 36 constitute a device for
regulating the position of cylinders 30, 32 having no
clearance and not requiring a lock nut for fixing the
same, which greatly simplifies the adjustment or con-
trol. The cylinders 30 and 32 constitute mobile short-
circuits, from the standpoint of the ultra-high frequency
waves. The adjustment of their position permits an
optimum regulation of the transition between wave-
guide 37, 15 and the coaxial line supplying diode 16,
constituted by elastic device 4 and the filter 8 to 14 and
60. :

This impedance matching low pass filter has the func-
tions of on the one hand preventing the rise of harmonic
signals towards the 4 GHz source and on the other hand
of matching the impedance of the coaxial line from the
source to the impedance of diode 16. In this example,
the filter effects a 50 Ohm-8 Ohm matching and there is
a pass band slightly above 4 GHz. This type of filter is
known and its construction falls within the routine ac-
tivity of the Expert. It has the advantage of being mass
producible, there being no need for a setting on each
individual filter. .

Around the diode holder 17 is provided a cylindrical
cavity 31 having a circular cross-section and a slightly
larger diameter than the large side of guide 15-37, hol-
lowed out of body 2 and having for its axis of symmetry
the axis of symmetry of the diode support 17 and which
is closed by a mobile short-circuit 18, integral with a
metal cylinder 19 sliding along the diode holder 17.
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Diode holder 17 and cylinder 19 are immobilized in
rotation by a pin screw 24, which passes through and
fixes them. Cylinder 19 has a thread, which is screwed
into the thread of a knurled wheel 21, making it possible
to regulate the position of short-circuit 18.

Wheel 21 rotates freely about the axis of symmetry of
diode holder 17 and cylinder 18, but is immobilized in
translation. On its two sides, it carries Teflon packings
20 ensuring a gentle friction on the two bearing sur-
faces, whereof one is machined on body 2 and the other
in a part 61 constituting a cage containing wheel 21 and
which is fixed to body 2 by four not shown screws. The
pin screw 24 has a threaded head, which is screwed into
a threaded hole of part 61.

FIG. 3 shows two more detailed views of the short-
circuit 18 and of cylinder 19. The short-circuit 18 com-
prises two rings or crowns formed from flexible seg-
ments. An outer ring ensures the contact with the wall
constituted by the multiplier body 2 and an inner ring
ensures the contact with the wall constituted by diode
holder 17. The entire surface of cylinder 19 is threaded,
but it has two diametrically opposite holes 23, which are
clongated along a generatrix and whose width is exactly
equal to the diameter of the pin screw 24. The length of
holes 23 greatly exceeds this diameter, so that it permits
a translation of cylinder 19 along its axis. However, as
its width is equal to the diameter of the pin screw 24,
cylinder 19 is immobilized in rotation. By acting on
knurled wheel 21, an operator can displace short-circuit
18 to adjust the resonance of cavity 31 to a given har-
monic frequency, e.g. to the frequency 40 GHz. The
absence of rotation of short-circuit 18 permits stable and
repeatable settings and adjustments.

In FIG. 1, diode holder 17 is integral in translation,
but not in rotation with a knurled button 26, fixed to the
opposite end to that at which diode 16 is fixed. At this
end, diode holder 17 has a tapped hole located on its
axis of symmetry and in which is screwed a screw 27.
Button 26 is secured against diode holder 17 by an elas-
tic washer 28 placed between it and screw 27. The
elastic washer 28 makes it possible to keep button 26
freely rotating about the screw 27, whilst moving diode
holder 17 in translation when button 26 is displaced.
Screw 27 has a shoulder 29 on its shank, so that it can be
rendered integral with the diode holder 17 by fixing it in
the tapped hole of diode holder 17. Button 26 is srewed
into a thread 25 on a cylindrical portion of part 61 and
whose axis of symmetry is the axis of diode holder 17.

FIG. 4 is a more detailed view of diode holder 17. Its
first end has a cylindrical hole 57, provided with four
slots 58 which are deeper than hole 57 and which con-
stitute a clamp for securing the second terminal of diode
16. The other end is provided with a tapped hole 30 for
receiving the threaded portion of the shank of screw 27.
An oblong hole 22 passes through diode holder 17 per-
pendicular to its axis of symmetry. Its width is precisely
equal to:the diameter of the pin screw 24, so as to pre-
vent any rotation of diode holder 17 and its length,
corresponding to a generatrix, greatly exceeds the di-
ameter of screw 24, whilst permitting a certain regulat-

ing travel for the position of diode 16 in the waveguide.

"FIGS. 5 and 6 show parts constituting the elastic
device 4. It comprises two main parts and a spring 49
having a common axis of symmetrical revolution. FIG.
5 shows a section through a first part forming the exte-
rior of device 4. FIG. 6 shows a non-sectional view of
a second part forming the interior of device 4.
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In FIG. §, the first part is constituted by a first spacer.
40, an intermediate part 41, a bellows 42, an intermedi-
ate part 43 and a second spacer 47, which are soldered
to one another in this order by tin solder. Spacer 40 has
a tapped hole drilled along its axis of symmetry. The
second spacer 47 has two holes 44, 46 of different diam-
eters and drilled along its axis of symmetry. The Iargest
hole 44 is drilled from the side where the spacer 47 is
soldered to the intermediate part 43 and its diameter
corresponds to the diameter of spring 49, which is a
spiral spring placed in hole 44. The smallest diameter
hole 46 is drilled from the other-end of spacer 47. It ha.s
a thread over a portion of its length making it possible
to fix the threaded rod 9 of the impedance matching low
pass filter. This hole 46 issues into hole 44, whilst form-
ing a shoulder 45, against which bears spring 49.

Bellows 42 is made from a very flexible metal alloy
and is commercially available with intermediate parts
41, 43 constituting its ends but being sold under the
reference TOMBAC SK6307 by SERVO- METER
(U.S.A). Following the tin soldering of-spacer 40 to the
intermediate part 41 and spacer 47 to intermediate part
43, the assembly is covered with a gold coating, as is the
assembly of the metal parts of the multiplier, with the
exception of spring 48.

In FIG. 6, the second part of the elastic device 4 is
constituted by four cylinders having different diameters-
and cut into the same piece of metal. A first cylinder 51
has a non-threaded blind hole-50-its axis of symmetry
and whose width slightly exceeds the diameter of the
conductor of the core of the coaxial connector 1. This
conductor is soldered into this hole by a tin solder. The
external diameter of cylinder 51 is equal to the diameter
of the hole of the Teflon centering part 3.

A second threaded cylinder 52 has a diameter corre-

‘sponding to that of the tapped hole of spacer 40, be-
cause the first part of device 4 is screwed onto cylinder
52. The length of cylinder 52 is equal to that of spacer
40. A third cylinder 53 has a smooth surface and a diam-
eter equal to that of the holes passing through interme-
diate parts 41, 43 and has a length exceeding the maxi-
mumi length of bellows 42. The intermediate parts 41, 43
canslide on said cylinder 53 with gentle friction, so that
there can be a variation in the length of beliows 42,
whilst still being kept completely symmetrical about its
axis of symmetry of revolution.

A fourth cylinder 55 has a diameter equal to that of
the hole 44 in spacer 46 in order to slide with gentle
friction in said hole 44. This cylinder 55 helps to main-
tain the straightness of the complete first part of elastic
device 4. Cylinder 55 passes through the spiral screw
49, which bears against the shoulder 54 formed by cyl-
inder 53. As spring 49 bears on shoulder 54 and on
shoulder 45, it tends to move ends 51 and 47 away from
elastic device 4.

Elastic device 4 is kept perfectly straight no matter
what its len gth, i.e. no matter what the setting of the
position of diode 16, in order to prevent variations of
the transmission impedance along said device, so that
efficiency losses of the multiplier are prevented.

Diode 16 requires a (not shown) polarization device,
which is of a conventional nature and can be realised
without involving inventive activity. In the case of an
avalance diode, a direct current generator supplies
diode 16 by means of a polarization T connected be-
tween connector 1 and the 4 GHz incident signal
source. The polarization T comprises-a low pass filter

6

making it possible to inject a tapped_direct current onto
the multiplier input.

The invention is not limited to the embodiment de-
scribed and shown and falls within the scope of a person
skilled in the art to use a different type of diode, partica-
larly a step recovery diode, or to use a short-circuit
with contacts, in place of cylinders 30, 32 partly closing
waveguide portion 37.

The multipker according to the invention has an
efficiency of 10% for a multiplication by 10 at 40 GHz
with an avalanche diode and 5% with a step-recovery
SNAP diode, which is well above that of the prior art
multipliers. Its efficiency is in particular better because
the setting of cavity 31 permits an optimum tuning
thereof. Its impedance matching low pass filter requires
no setting, so that the adjustments and settings are sim-
pler than in the prior art devices. For example, it is
possible to cover a frequency band of 30 to 45 GHz by
using an incident signal of frequency 3.6 to 4.2 GHz,

20- which is phase-locked and by using mmltiplication se-

30

35

&

60

quences 7, 8, 9, 10 and 11 selected by regulating cavity
31. Naturally, it falls within the scope of a person skilled
in the art to cover a different frequency range.

The multiplier according to the invention can be
more particularly used as a millimeter wave scurce for
radio link transmitters.

What is claimed is:

1. A frequency multiplier for millimeter waves com-
prising:

a coaxial input, having a central conductor connec-
tion an an outer conductor connection, for receiv-
ing an incident signal, the frequency of which is to
be multiplied;

a low-pass filter of the impedance transformer type
for filtering and impedance matching, having a
filter input and a filter output, said filter input being
coupled to said coaxial input and having a pass-
band exceeding said frequency to be multiplied and
less than a predetermined maximum value of multi-
plied-frequency;
rectangular waveguide having a pair of greater
sides and a pair of lesser sides and having a first end”
constituting an output of said multiplier and a sec-
ond end at least partially closed by a short-circuit-
ing piston;
cylindrical cavity located in a first one of said
greater sides of said wave guide, having a cylindri-
cal wall and having an- axis perpendicular to said
greater wave guide sides, said axis lying in a me-
dian plane of said wave guide parallel to said 1esser
sides thereof;

a semiconductor diode located on said axis;
an elongate diode carrier for said diode coaxially
disposed within said cavity and to which one termi-

nal of said diode is connected, said diode having a

second terminal connected with said filter output

connection-of said impedance iransforming lew-
pass filter, said filter output conmecting being
seated in an orifice centered on said axis and pro-
vided in a second one of said greater wave guide
sides;

means for setting said diode carrier in an adjustable

position on said axis, said setting means including a

rotary control for adjusting said position along said

axis;

means for preventing said diode carrier from rotating
about said axis during operation of said rotary posi-
tion control
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an annular piston coaxially located between said
diode carrier and the cylindrical wall of said cavity
and slidably mounted for displacement in axial
direction for tuning said cavity at a desired multi-
ple of said incident signal frequency, said diode
carrier having a cylindrical outer surface over a
length of said carrier leading away from said diode
for accommodating a sliding movement of said
annular piston, said annular piston being provided
with means for preventing rotation of said piston
about said axis and means for adjusting the position
of said piston in the axial direction, and having at
its extremity nearer to said wave guide, inner and
outer flexible crowns split in radial planes by slots
to assure circumferential distribution of sliding
contact pressure, said inner flexible crown provid-
ing for axially sliding contact with said diode car-
rier and said outer crown providing for axially
sliding contact with said cavity wall and

a lengthwise-elastic connecting device for connecting
said center conductor connection of said coaxial
input to said filter input regardless of any axial
adjustment of the position of said diode while main-
taining substantially constant impedance for micro-
wave transmission along its length, said connecting
device incorporating a bellows for length varia-
tion, being at least partly hollow and having there-
within a helical spring urging length extension of
said device.

2. Frequency multiplier - according to claim 1,
wherein said means for adjusting the position of said
diode carrier axially comprise a knurled knob centered
on said axis and mounted on screw threads for propel-
ling said diode carrier along said axis by rotation of said
knob, said knob being connected to said diode carrier at
the end of said diode carrier remote from said diode for
imparting axial motion to said diode carrier without
requiring said diode carrier to rotate about said axis and
wherein said means for preventing rotation of said
diode carrier comprise an axially elongated slot travers-
ing said diode carrier and a rotation-restraining pin
passing through and fitting into said slot and mounted
across said cylindrical cavity.

3. A frequency multiplier for millimeter waves com-
prising:

a coaxial input, having a central conductor connec-
tion and an outer conductor connection, for receiv-
ing an incident signal, the frequency of which is to
be multiplied;

a low-pass filter of the impedance transformer type
for filtering and impedance matching, having a
filter input and a filter output, said filter input being
coupled to said coaxial input and having a pass-
band exceeding said frequency to be multiplied and
less than a predetermined maximum value of multi-
plied frequency;

a rectangular waveguide having a pair of greater
sides and a pair of lesser sides and having a first end
constituting an output of said multiplier and a sec-
ond end at least partially closed by a short-circuit-
ing piston;

a cylindrical cavity located in a first one of said
greater sides of said wave guide, having a cylindri-
cal wall and having an axis perpendicular to said
greater wave guide sides, said axis lying in a me-
dian plane of said wave guide parallel to said lesser
sides thereof;

a semiconductor diode located on said axis;
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an elongate diode carrier for said diode coaxially
disposed within said cavity and to which one termi-
nal of said diode is connected, said diode having a
second terminal connected with said output con-
nection of said impedance transforming low-pass
filter, said output connection being seated in an
orifice centered on said axis and provided in a
second one of said greater wave guide sides;

means for adjusting and setting the position of said
diode carrier axially, comprising a knurled knob
centered on said axis and mounted on screw
threads for propelling said dicde carrier along said
axis by rotation of said knob, said knob being con-
nected to said diode carrier at the end of said diode
carrier remote from said diode for imparting axial
motion to said diode carrier without requiring said
diode carrier to rotate about said axis;

means for preventing rotation of said diode carrier
comprising an axially elongated slot traversing said
diode carrier and a rotation-restraining pin passing
through and fitting into said slot and mounted
across said cylindrical cavity;

an annular piston slidably mounted for axial displace-
ment in said cavity between said diode carrier and
the cylindrical wall of said cavity for tuning said
cavity at a desired multiple of said incident signal
frequency, said diode carrier having a cylindrical
outer surface over a length of said carrier leading
away from said diode for accommodating a sliding
movement of said annular piston, said annular pis-
ton being provided with means for preventing rota-
tion of said piston about said axis;

means for axially adjusting the position of said annu-
lar piston comprising a hollow cylinder of circular
cross-section located coaxially between said diode
carrier and said wall of said cavity, connected at
one end to said annular piston and extending there-
from in the axial direction away from said diode,
said hollow cylinder having external screw thread-
ing for propelling said cylinder axially in response
to rotary motion, and an internally threaded ring
engaging said external threads of said hollow cylin-
der and held rotatably in said wall of said cylindri-
cal cavity in a manner permitting the rotation of,
while preventing axial displacement of, said ring
and means for at least manually rotating said inter-
nally threaded ring from the outside of said cylin-
drical cavity wall,

said means for preventing rotation of said piston com-
prising longitudinal slots in said hollow cylinder
diametrically opposite each other for passage of
said rotation-restraining pin and for thereby pre-
venting rotation of said hollow cylinder about said
axis: while permitting axial displacement of said
hollow cylinder,

said means for axially adjusting the position of said
piston having at its extremity nearer to said wave
guide, inner and outer flexible crowns, said inner
flexible crown providing for sliding contact with
said diode carrier and said outer crown providing
for sliding contact with said cavity wall; and

a lengthwise-elastic connecting device for connecting
said center conductor connection of said coaxial
input to said filter input regardless of any axial
adjustment of the position of said diode.

4. A frequency multiplier for millimeter waves com-

prising:
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a coaxial input, having a central conductor connec-
tion and an cuter conductor connection, for receiv-
ing an incident signal, the frequency of which is to
be multiplied, said cuter conductor coaxial input
connection being connected by a tubular member
with an outer sleeve forming part of said filter;

a low-pass filter of the impedance transformer type
for filtering and impedance matching, having a
filter input and a filter output, said filter input being
coupled to said coaxial input and having a pass-
band exceeding said frequency to be multiplied and
less than a predetermined maximum value of multi-
plied frequency;

a rectangular waveguide having a pair of greater
sides and a pair of lesser sides and having a first end
constituting an output of said muitiplier and a sec-
ond end at least partially closed by a short-circuit-
ing piston,

a cylindrical cavity located in a first one of said
greater sides of said wave guide, having a cylindri-
cal wall and having an axis perpendicular to said
greater wave guide sides, said axis lying in a me-
dian plane of said wave guide;

a semiconductor diode located on said axis;

an elongate diode carrier for said diode centered on
said axis of said cavity and to which one terminal of
said diode is connected, said diode having a second
terminal connected with said output connection of
said impedance transforming low-pass filter, said
filter output connection being seated in an orifice
centered on said axis, provided in a second one of
said greater wave guide sides;

means for setting said dicde carrier in an adjustable
position on said axis, said setting means including a
rotary control for adjusting said position on said
axis;

means for preventing said diode carrier from rotating
about said axis during operation of said rotary posi-
tion control;

an annular piston slidably mounted for axial displace-
ment in said cavity between said diode carrier and
the cylindrical wall of said cavity for tuning said
cavity at a desired multiple of said incident signal
frequency, said diode carrier having a cylindrical
outer surface over a length of said carrier leading
away from said diode for accommodating a sliding
movement of said annular piston, said annular pis-
ton being provided with means for preventing rota-
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tion of said piston about said axis and means for
adjusting the position of said piston in the axial
direction, and having at its extremity nearer to said
wave guide, inner and outer flexible crowns, said
inner flexible crown providing for sliding contact
with said diode carrier and said outer crown pro-
viding for sliding contact with said cavity wall, and

a length-wise elastic connecting device for connect-

ing said coaxial input central conductor connection
to said filter input regardless of any axial adjust-
ment of the position of said diode, which device is
of a design that presents, at said filter input, a con-
stant impedance having a magnitude of substan-
tially 50 ohms and comprises first and second parts
of both having an axis of rotational symmetry coin-
ciding with said axis of said cylindrical cavity, said
first part being shaped and disposed for telescoping
on the exterior of said second part, an end portion
of said first part being firmly connected to said
central conductor connection of said coaxial input
and a second end portion of said first part being
firmly connected with the input end of said impe-
dance transforming filter, a cylindrical conducting
bellows being provided between said end portion
of said first part for connecting said two end por-
tions electrically together regardless of the spacing
of said end portions from each other within a pre-
determined range, said second part being rigid and
firmly connected to said central conductor connec-
tion of said coaxial input and having cylindrical
portions respectively for axially guiding said bel-
lows and for guiding said second end portion of
said first part for maintaining the end portions of
said first part in alignment, said elastic connecting
device further comprising a helical spring located
in an interior hollow region of said second end
portion of said first part and having an axis coinci-
dent with said axis of symmetry of said first part, in
a manner butting on an interal shoudler of said first
part and exerting a force tending to spread apart
said first and second portions of said first part and
thereby to displace said impedance transforming
filter along said axis for maintaining said output of
said filter in contact with said second terminal of
said diode regardless of the axial position of said
diode holder.
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