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The invention relates to a tuning section for a wave-
guide or a cavity resonator, and has for an object to
provide a tuning section that permits a probe-like element
to be readily placed in any one of a very large number
of positions in the resonator or the wavegnide with a
minimum of radio frequency leakage therefrom.

The invention is intended to be used with a cavity
resonator or with a waveguide having at least one flat
wall having a circular opening. A first circular plate
that has a diameter substantially equal to the diameter
of the circular opening is rotatably fitted in the circular
opening. The first plate also has a circular opening,
this circular opening encompassing an area which in-
cludes the center of the first plate and being eccentrically
positioned in the first plate. A second circular plate
that has a diameter substantially equal to the diameter
of the circular opening in the first plate is rotatably
fitted in the circular opening in the first plate. A probe-
like coupling or tuning element is positioned at a point
on the second plate that coincides with the center
of the first plate for onme position of rotation of the
second plate. By a proper rofation of the two plates,
it is possible to position the probe-like element at any
point corresponding to any one of an infinite number of
positions of the plates within the circumference of the
first plate. The plates may be rotatably fastened in their
respective openings so that substantially no discontinuity
is presented in the waveguide wall. Thus leakage of
radio frequency energy from the cavity resonator or the
waveguide is reduced to a minimum.

The invention is explained in detail in connection with
the accompanying drawing, in which:

Figure 1 shows a plan view of a rectangular cavity
resopator or a waveguide having a tuning section in
accordance with the invention;

Figure 2 is a transverse cross-Sectional view taken
along the lines 2—2 in Figure 1;

Figure 3 is an enlarged view of a portion of Figure 2
that shows the details of mounting the plates of the
tuning section in their respective openings; and

Figure 4 shows a hybrid junction utilizing a tuning
section in accordance with the invention.

The invention is intended to be used with a cavity reso-
nator or with a wavegnide having at least ome flat
metallic wall, such as the rectangular structure 18 shown
in Figures 1 and 2. A circular opening is made in one
metal wall 12 of the resonator or waveguide 19, it being
preferred that this circular opening be symmetrically
positioned in the transverse direction of the wall 12. A
first circular electrically conductive metal plate 14, having
a diameter substantially equal to the diameter of the
opening in the wall 12, is positioned in the opening in
the wall 12. The first plate 14 has a circular opening,
the area of which includes the center of the first plate
14. This last circular opening is eccentrically positioned
in the first plate 14. A second electrically conductive
circular metal plate 16, having a diameter substantially

equal to the diameter of the opening in the first plate 14,
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is positioned in the opening in the first plate 14. A
probe-like element, such as the inner conductor of a co-
axial transmission line 20, is fastened to the second plate
16: at a point that coincides with the center of the
first plate 14 for one position of rotation of the second
plate 16. The transmission line' 20 has an outer con-
ductor: 22-which is connected to the second plate 16, and
an inner conductor 24 which passes through an opening
in the second plate 16 at the point already mentioned
so that the inner conductor 24 extends into the interior
of the waveguide 10. While Figures 1 and 2 show a
coaxial transmission line 20, it will be appreciated that
any probe-like element, such as an inductive or capacitive
probe (depending upon the length-of the probe), can
be fastened to the second plate 16 instead of the coaxial
transmission line 20. The exact dimensions of the probe
and its shape are determinable from electrical considera-
tions,

The first and second plates 14, 16 are preferably made
of the same electrically conduective material as the struce
ture 10, and preferably have the same thickness as
the wall 12 so as to introduce & minimum of discontinuity
to radio frequency energy propagated in and through the
waveguide 10. The first and second plates 14, 16 are
designed to fit in their respéctive openings with just
enough clearance so that the plates 14, 16 may be
rotated and still present a substantially smooth and un-
broken surface to the wall 12 of the waveguide 16. It
will be seen that a proper combination of positions
of either or both of the two plates 14, 16 makes it pos-
sible to position the coaxial transmission line 2¢ at any
point within the circumference of an imaginary circle
almost as large as the first plate 14. Thus, the coaxial
transmission line 20 may be coupled to the interior of
the waveguide 10 at any desired point within this imagi-
nary circle without introducing a discontinuity - in the
waveguide 10, such as would be introduced by an elon-
gated slot. If the plates 14, 16 are snugly fitted in their
respective openings, a minimum of radio frequency energy
will leak through the small clearance space between the
plates 14, 16 and their openings. : -

Figure 3 is an enlarged view of a portion of: Figure
2, and shows ome way in which the plates 14, 16 may
be mounted in their respective openings so as to provide
a minimum of discontinuity and leakage in the wave-
guide 10. Each of the openings is provided with a small
shoulder-like rim or flange 30 that extends around each
of the circumferences of the openings.. The- plates 14,
16 are provided with a -cotresponding depression or
groove so that each of the plates 14, 16 fits in its respec-
tive opening. When the plates 14, 16 are placed in their
respective openings, they rest on the shoulders of their
respective rims or flanges 30. Each of the plates 14,
16 may then be held in position by circular rings or seals
34 which cover the outer junction of the plates 14, 16
and their respective openings. Thus, an integral, elec-
tricajlly conductive  junction may. be provided for the
plates 14, 16 and their openings.

Figure.4 shows a hybrid junction 46 utilizing a tuning
section in accordance with the invention. Hybrid junc-
tions are known in the art, and an explanation of them
may be found beginming on page 339 of “Wavegnide
Transmission” by Southworth, 3rd printing, 1956, D.
Van Nostrand Company, Incorporated. Generally, a
hybrid junction may have a discontinuity due to mis-
match of loads. These discontinuities are obviated by
means of an appropriate compensating susceptance usu-
ally in the form of one or more appropriately positioned
rods or probe-like elements positioned within the junc-
tion. These rods act either as a shunt inductance or as
a shunt capacitance. While two rods or probe-like ele-
ments are generally needed, only one rod 42 is shown
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in Figure 4 in the interests of clarity. As mentioned by

Southworth in the above reference, the exact position
of the rods is usunally arrived at by empirical means, or
by experimentation. If the two plates of the tuning
section described in’ connection with Figures 1, 2, and 3
are placed in an appropriate wall of the hybrid section
40, and the rod 42 fastened to one plate, the location
of the rod 42 may be varied. Thus, the tuning section
of the invention provides a simple, yet effective means
for positioning the rod within the hybrid section 40 in
the best location after the hybrid section 40 is com-
structed and connected into operating apparatus.

While the tuning sections of the invention have been
described in connection with probe-like elements which
are fastened to a tuning section at only one end, it will
be appreciated that two tuning sections, one being posi-
tioned in one wall of a waveguide and the other being
positioned - at- a corresponding position in an opposite
wall, can be used with a probe connected between the
two-tuning sections. Such an arrangement requires that
the two tuning sections be rotated simultaneously and in
the corresponding manner and directions.

The term probe, as-used in the specification and claxms,
is deemed to include any rod-like element or wire, an
electrically conductive loop, or any conductive structure
which can be used to affect radio frequency energy in a
waveguide or cavity structure or fo couple energy to or
from such a wavegnide or cavity structure.

" The invention claimed is:

1. A tuning section for a cav1ty resonator or a wave-
guide having at least one substantially flat wall, said
wall having a circular opening therein, comprising a first
circular plate having a diameter substantially equal to
the diameter of said circular opening and being adapted
Yo rotatably fit in said circular opening, said first plate
havmg a ‘circular opening eccentrically. positioned there-
in, a second circular plate having a diameter substan-
tlally ‘equal to the diameter of said circular opemng in
said first plate and being adapted to rotatably fit in said
circular opening in said first plate, and means for attach-
ing a probe-like element to-said second plate so as to
extend into the interior of said waveguide.
© 2. A tuning section for a cavity resonator or a wave-
guide having at least one substantially flat wall, said
wall having a circular opening therein, comprising a first
circular plate having a diameter substantially: equal to
the diameter of said circular opening and being adapted
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having a circular opening thefein eccentrically positioned * -

in said first plate and the area of which includes the
center of said first plate, a second circular plate having
a diameter substantially equal to the diameter of said
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rotatably fit in said circular opening in said first plate,
a tuning element fastened fo said second plate so as to
extend into the interior of said waveguide, said tuning
element being positioned at a point on said second plate
that coincides with the center of said first plate for one
position of rofation of said second plate, and means for
fastening said second plate in said opening in said
first plate so that said second plate may rotate therein.

3. A tuning section, comprising ‘a rectangular wave-
guide, one wall of said waveguide having a circular
opening symmetrically positioned therein in the trans-
verse direction, a first circular plate having a diameter
substantially equal to the diameter of said circular open-
ing and being adapted to rotatably fit in said circular
opening, said first plate having a circular opening therein
eccentrically positioned in said first plate and the area of
which includes the center of said first plate, means for
fastening said first plate in said opening in said wall
so that said first plate may rotate therein, a - second
circular plate having a diameter substantially equal-to
the diameter of said circular opening in said first plate
and being adapted to rotatably fit in said circular open-
ing in said first plate, a probe fastened to said second
plate and extending into the interior of said waveguide,
said probe being positioned at a point on said second
plate that coincides with the center of said first plate
for one position of rotation of said second plate, and
means for fastening said second plate in said opening in
said first plate so that said second plate may rotate
therein.’

4. In combination with a hybrid junction, sa1d hybrid
junction comprising a plurality of waveguides which are
intercoupled at a common point, and said junction having
at least one substantially flat wall having a circular open-
ing therein, a first circular plate having a diameter sub-
stantially equal to the diameter of said circular opening
and being adapted to rotatably fit in said circular open-
ing, said first plate having a circular opening eccentri-
cally positioned therein, the area of which includes the
center of said first plate, a second circular plate havisg
a diameter substantlally equal to the diameter of said
circular opemng in said first plate and being adapted to
rotatably fit in said circular opening in said first plate,
and a probe-like element attached to said second plate
so as to extend into the interior of said hybrid junction,
said probe-like element being positioned -at a point on said
second plate that coincides with the center of said first
plate for one position of rotation of said second plate:
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