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This invention relates to an impedance adjusting means
for use in wave guides and more particularly to the mount-
ing and positioning of an iris member to obtain an ad-
justable impedance in the output coupling system of a
high frequency electron discharge device.

Frequently, during the manufacture of evacuated high
frequency electron discharge devices, the output coupling
section 1. €., frequency determining section, becomes dis-
torted durlng the rigorous exhaust processing. This is
particularly true in the magnetron and other electron dis-
charge devices which operate at extremely high frequen-
cies and employ cavity resonators. Therefore, means for
external adjustment of the frequency determining param-
eters is very desirable, to.compensate the effects of these
distortions conveniently and inexpensively. Various
means for compensating these distortions and adjusting
the frequency have been proposed, such as adjustable
coupling ramps, or movable walls which vary the reso-
nator size or shape have been used. Such systems, how-
ever, require movable elements within the envelope, or
flexible wall construction, and while they may perform
quite- satisfactorily, they are relatively expensive.

In order to compensate for errors due to manufacturing
difficulties and tolerances, it is desirable to have a simple
inexpensive means, external of the device, which will
preduce the desired impedance and/or frequency adjust-
ments. Moreover, such adjustable means may serve to
compensate for frequency drift in operation of the elec-
tron discharge device.

It is known that a rectangular or other non-circular
iris may produce a reactive effect in a wave guide. By
varying the major axis of this iris, with respect to the
waves in the guide, the reactive component may be altered
from predominantly inductive, to predominantly capac-
itive, depending on the mode of the waves.

It is an object of this invention to make use of the
reactive effect of a non-circular or elliptical iris, in the
output wave guide external of an electron discharge de-
vice, to provide a tuning adjustment to compensate for
undesirable frequency shifts, within a given frequency
range.

In accordance with this invention there is provided a
wave guide adapted to be coupled to the output coupler of
a high frequency discharge device, particularly to an
output resonator of a magnetron. The invention is char-
acterized by a pair of iris members, each having a non-
circular aperture, which are rotatably mounted in the
wave guide a given distance (electrically a half-wave
length, for example) from the output coupler of the
high frequency device, to vary the output coupling and
to provide compensatory tuning of the device.

The above-mentioned and other features and objects
of this invention and the manner of attaining them will
become more apparent and the invention itself will be best
understood, by reference to the following description of
an embodiment of the invention taken in connection with
the accompanying drawings, wherein:

¥ig. 1 illustrates a portion of a magnetron anode with
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an output coupler and iris member in accordance with
the invention;

Fig. 2 is a sectional view taken along lines 2—2 of
Fig, 1;

Fig. 3. is a perspectlve view illustrating the output
coupler shown in Figs. 1 and 2; and

Fig. 4 is an alternative arrangement for a rectangular
wave guide utilizing the adjustable iris.

Referring now to Fig. 1 there is shown a portion of a
magnetron body at 1 comprising a plurality of vanes 2
forming separate anode resonators. At the output of one
of the resonators there is provided a conventional output
wave guide 3 which is preferably provided with a pair of
matching ramps 4 and a window 5 of insulating material
such as plastic or glass. - At the end remote from the mag-
netron body there is attached a wave guide 6 which
serves as an energy output lead for the magnetron. In
accordance with the invention there is provided in wave-
guide 6 at least one and preferably two rotatably mounted
iris members 7 and 8, respectively. Each of irises.7 and
8 may be conveniently rotated by a knurled head 9 which
in turn may be conveniently screwed on a spindle mem-
ber 10, the spindle member being fastened by any suit:
able means to the surface of the iris member. As best
shown in Fig. 3, the lead, illustrated as a cylindrical wave
guide, is provided with circumferential slots 11 which
guide and limit the movement of the respective spindles.
To obtain the full effect from the iris members, it is only
necessary that they be rotated 90°, as will be explained
more fully hereinafter. The iris members are secured
in position by simply tightening the knurled head agamst
the surface of the  wave guide 6.

The invention is characterized by prov1d1ng the iris
members 7 and 8 with non-circular openings 12 shown
as elhptlcal which are best seen in Fig. 2, and positioning
the iris members a given distance. from the output of the
magnetron. - Angular rotation of the iris may then be
made to produce pure reactance variation, pure resist-
ance variation, or a complex impedance variation depend-
ing upon its position in the wave guide. That is to say,
that if the iris is located on a constant reactance contour,
angular rotation will produce impedance variations of a
resistance nature and conversely, if the iris is located on
a constant resistance contour, rotatlon will produce react-
ance variation,

For example, assuming an iris is mounted on a con-
stant resistance contour, when the ellipse is rotated so
that its major axis is vertical as seen from the magnetron
output as shown by the solid line in Fig. 2, there is prod-
uced an effect substantially equivalent to shunting the
wave guide with an inductive reactance, whereas when
the ellipse is rotated to the position shown by the dotted
lines, there is produced the effect of a shunted capacitive
susceptance. Intermediate these two extreme positions,
there are both capacitive and inductive effects which may
be utilized for tuning the output energy.

The first iris 7 is spaced substantially a half wave-
length at the operating frequency of the magnetron or
multiples thereof, from the coupling opening into the
magnetron resonator and reflects its impedance to the
opening itself. In other words, iris 7 is located on a
constant reactance contour so that only a resistive vari-
ation is produced. This iris will then vary the power
coupled out of the magnetron. It should be understood
that guide wavelength is referred to here and not the free
radiation wavelength spacing. Also, the various param-
eters of the system which modify the actual spacing must
be taken into account.

The rotation of iris 7 while adjusting the impedance
may also produce an undesirable phase change in the
output energy. Moreover, a limited adjustment of the
tuning separately from the impedance matching may be
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desired. The second iris 8 is provided to make these
adjustments, the second iris being preferably similar to
the first iris member and being spaced approximately an
eighth wave-length or odd multiples thereof, from the
first iris. Thus the second iris presents a variable react-
ance shunting effect at the output coupling, and is rotated
empirically to correct the phase distortion produced by
the first iris and/or to achieve the desired tuning adjust-
ment. The second iris is located on a constant resist-
ance contour and therefore varies the frequency.

It will be understood that in practice there is, also, at
all times a resistive impedance present. Accordingly the
spacings referred to are only approximatley correct. The
exact values in each particular case are best determined
by experiment, because rigorous calculation of the loca-
tion is difficult, since the complex impedance parameters
are difficult to determine. The spacings are determined
so that the impedance of the iris, or irises, is properly
reflected into the line as a pure real or pure reactive com-
ponent. Consequently, the approximate spacings as indi-
cated above refer to the precise spacing that are applicable
if pure reactance or pure resistive components are in-
volved.

In Fig. 4 there is shown an alternative arrangement
for a rectangular wave guide 13 wherein rotary adjust-
ment of the iris member 14 may be attained. The iris
member 14 may be mounted in place on a rectangular
support 15 within the wave guide by means of clamps 16
which hold the iris member 14 in position but permit free
rotation thereof. The iris member may be provided with
gear teeth 17 over 90° of its circumference, which mesh
with worm gear threads 18 on a spindle 19. The worm
gear spindle 19 is positioned in a well 20 provided with
rectangular support plate 15; the rectangular plate 15 is
also provided with a clearance 21 for the passage of the
gear teeth 17.

The spindle 19 is journaled through the wave guide
and the rotation thereof controlled by the knurled head
22. By rotating the head 22, the elliptical aperture in
the iris member 14 thus may be adjusted to any desired
angular position:

While elliptical irises have ‘been illustrated by way of
example, it will be clear to those skilled in the art, that
other forms of transmitting irises which have an unsym-
metrical form may be used. It is merely necessary that
the iris be shaped so that a variation in the reactance
compenent may be produced by rotary movement thereof.

1t should be apparent to one skilled in the art that
more than two irises may be mounted in the wave guide
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to provide a plurality of independent adjustments. It
will also be clear that the full range of adjustment may
not always be desired. Accordingly, the mounting means
for the iris may provide for less than the full ninety de-
eree rotation shown in the given examples.

While [ have described the above principles of my in-
vention in connection with specific apparatus, it is to be
clearly understood that this description is made only by
way of example and not as a limitation to the scope of
my invention as set forth in the objects thereof and in
the accompanying claims.

What is claimed is:

1. An arrangement for tuning a high frequency elec-
tron discharge device, comprising a hollow wave guide
coupled to the cutput of said device, a first iris member
having a transmitting non-circular aperture, and means
for rotatably mounting said iris in said wave guide on
substantially a constant reactance contour of said guide
and a given distance from the output of said device,
whereby rotation of said iris produces impedance vari-
ations of a resistive nature, a second iris having a trans-
mitting non-circular aperture, and means for rotatably
mounting said secend iris in said wave guide on substan-
tially a constant resistance contour of said guide and a
given distance from said first iris, whereby rotation of said
second iris produces impedance variations of a reactive
nature, ‘

2. The wave guide according to claim 1, wherein said
given distance between said first and second irises is elec-
trically equal approximately to an eighth wave-length

(n\)

8

3. The wave guide according to claim 1, and further
comprising means for rotating said second iris through an
angle of 90°.

4. The wave guide according to claim 1, wherein said
wave guide is cylindrical.

5. The wave guide according to claim 1, wherein said
wave guide is rectangular,
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