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This invention relates to band stop filters for
electromagnetic waves propagaied in the interior
of a dielectric conductor and has for its object
the provision of an apparatus which, arranged
in a conductor of any shape traversed by a suit-
able wave, permits the transmission of electro-
magnetic waves over a definite width of band em-
bracing a fixed frequency to be stopped, whilst
fully ensuring the transmission of the other fre-
quencies. The width of band passing through
the filter determines the selectivity of the filter.

The invention consists essentially in arrang-
ing in the interior of the conductor a conductor
frame the section and the angular setting or
orientation of which may be modified as desired
from the exterior, means for adjusting the sec-
tion and the orientation being, furthermore, pro-
vided.

The invention will be readily understood by
reference to the accompanying drawings which
give by way of example one method of carrying
the invention info effect. The example of the
application of the invention described relates to
the case of conductors of rectangular section
traversed by a wave of the Ho type, but it will
be appreciated by any one skilled in the art
that the invention may be adapted to other types
of conductors and waves.

In the drawings:

Pigure 1 illusirates in elevation and in section
an apparatus constructed in accordance with the
present invention;

Figure 2 is a plan view of Figure 1; and

Figures 3a and 3b are are transmission curves
of a conductor provided with an apparatus. con-
structed in accordance with the invention; the
curve in Figure 3¢ is drawn corresponding to the
angle of orientation of the frame and the curve
in Figure 3b is drawn corresponding to the length
of the frame,

Referring to the drawings, a conductor frame
of rectangular profile ABCD is arranged in the
interior of the conductor G (Figures 1 and 2).
The longitudinal axis of the frame is coaxial with
longitudinal symmetrical axis ZOZ’ of the upright
section of the conductor. The frame is carried
by rods E and F arranged coaxially with the said
axis ZOZ’. The upper rod E is provided with a

dise N, of a thickness corresponding to that of the

wall, and confined, with a certain lateral play,
between two other bored discs M and M’ between
which it can rotate and slide slightly. The lower
rod F is provided with a terminal swivel joint U
fitted in a spherical recess carried by the ex-
tremity of a threaded rod L constituting an ex-
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tension of the rod F, and screwing into and
through the wall of the conductor G where it ter-
minates outside in a knob Bi. The length of the
frame may be made variable by telescoping the
lower part of the frame (which may be made of
a hollow tube) over the upper fixed part. This
sliding action is effected without any change in
the orientation of the plane of the frame by
means of the threaded screw actuated through
the medium of the knob Bi. A spring K, ar-
ranged in the interior of the sliding tube, con-
nects the lower and upper parts of the frame,
and permits of a displacement corresponding to
the threaded length of the screw L.

The whole of the frame as far as the spherical
head U is rotatable about the axis thereof by
means of the two toothed wheels C1 and Ca. The
wheel C:2 is rotatable about an axis O’ through
the medium of a rod L’ connected to a knob Ba
and is operable to rotate the wheel C: which is
connected to the rod E. The angle of rotation
of the knob B1 which can be read on a scale, de-
notes the length ! of the frame, The angle of
rotation of the knob Bs, also indicated on a dial,
enables the angle ¢ from the normal of the plane:
of the frame with the propagation axis of the
conductor to be determined.

The indications read on the scales of the said
length and angle, together with the curves of .
variation of the coefficient of transmission cor-
responding with the angle of the frame or its
length, are employed to determine according to
the values chosen, the corresponding coefficient
and the band width or, conversely, to determine
the angle and the length according to the co-
efficient of transmission and the width of band
desired.

The value of the coefficient of transmission of
a wave Ho of frequency N and wavelength may
be defermined as a function of I and of ¢ and
there may be traced either the curves T=fi(8) ~
with I as parameter, or the curves T'=jf2 (I) with
0 as parameter,

There are obtained the two groups of curves
of the Figures 3¢ and 3b. In Figure 3a, 81, stands
for the angle orientation of the frame when
I=UL4-dl and T=%. And in Figure 3b, Iy stands
for the minimum distance AD when the upper
part of the frame extends as far as possible into
the hollow tubes of the lower part of the frame
and the springs are most compressed.

Assuming that the frame is tuned at I in
resonance on the frequency N of wave \, if I is
maintained at I curve T=f1 (6 will be that
marked & on Figure 3¢ passing through points
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ABCDI. On Figure 3b the corresponding points
will be aebedi all located on the line I=I.

If, however, the length of the frame varies by
an amount dli the frame is no longer: tuned to
frequency N and even for a value §=m/2 the wave

will no longer be completely arrested and curve.

T—f1 (§) will pass through points A'B'C’'D'T’ on
Figure 3¢ marked l14-dls.

line I=h+-dl1.

On Figure 3b the cor-.-
responding points will be a’b’c’d’i’ all on the:

4
operatively connected to said stem to effect rota-
tion of said one member, the other of said mem-
bers. being adapted for translational movement

in a direction perpendicular to:the:walls: of the
guide, a threaded stem prolonging the axis of

. said other member through a wall of the guide

10

The same procedure can. be-applied to. each

value of I giving the curves of Figure 3a. Further~
more, since points ABCD, A’B’C'D’ etec. corres-

pond to specific valves of ¢ (respectively w2, /4,

x/6, n/14) by joining on Figure 3b such points
as aa’, bb’, cc’, dd’ etc. the group -of curves ob=

tained on this figure will also correspond to those:

valves of 6. 'The dotted lines connecting the two
figures clearly show how. the curves correspond.

Moreover on Figure 3b, the curve for 6=o will of ;

course correspond to T=1 since the frame offers
no resistance to the wave in this position.

What we-claim is:

1. In a guide for ultra-short electro-magnetic
waves, a- frame having the same cross-sectional
shape as the guide taken in a plane perpendicu-~
lar to the walls thereof, said frame being tuned
to admit the frequency of a given wave among
those carried by the guide, and means for vary-
ing the angular setting of said frame about an
axis contained in the plane thereof and perpen-
dicular to-the wall of the guide.

2. In a guide as claimed in claim 1, means for
varying the size of said frame while preserving
the shape thereof.

3. In g rectangular guide for ultra-short elec-
tromagnetic waves, a rectangular frame tuned to
admit the frequency of a given wave among those
carried by the guide, and means for varying, the
angular setting of said frame about an axis con-
tained in the plane thereof, parallel to two of the
sides thereof and perpendicular to the walls of the
guide:

4. In a rectangular guide as claimed in claim
3; means for varying the length of the sides of
said frame parallel to said axis. )

5. In a rectangular guide excited with waves
of the Ho: type, a rectangular frame comprising
two substantially U-shaped members, one of said
members having hollow arms adapted to accom-
modate telescopically the arms of the other of
said members, one of said members being held
against translational movement but rotatable
about its own axis and having a stem rigid there-
with and prolonging said axis through a wall of
the guide, an adjustment knob outside the guide

opposite said first-mentioned stem, a rotary
joint connecting said threaded stem to said other
member, internally threaded means connected to
the wall of the guide and threadedly engaging
said threaded. stem; an adjustment knob on the
outer: extremity of said threaded stem rotation of
which will effect said translational movement and
adiust the telescopie relationship of said mem-
pers, and return springs in said hollow arms
yieldably urging: said rhembers apart in all ad-

- justed:positions to prevent back-lash.
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6. The guide as claimed in claim 1, wherein the
said frame is free of contact with the walls of the
guide except at the location therein of the means
for varying the angular setting.

7." A band stop filter for a guide of ultra short:
electromagnetic waves.propagated thereby, com-.
prising a conductor frame: of adjustable section
and orientation arranged in the interior of the:
guide and means for modifying and adjusting,
from the exterior of the guide, respectively the
dimensions of said section and the said orienta-
tion, whereby the mean frequency of the band.to
be:stopped. is admitted: and the curve of transmis-~
sion by the guide is made more or less acute in
the vicinity of the point corresponding to this fre-
quency, according to the width of the frequency:’
band.to be stopped. .

* 8. A band stop filter as claimed in claim 7, ar-
ranged: for a rectangular guide excited in Ha
waves comprising a rectangular frame, one.of
the symmetrical axes of which is arranged.in.a.
normal-section of the guide and according to the
axis of this section normal to the electric vector,
means mounting the said frame for rotation
about the said axis, the two sides of said frame-
which are parallel to the said axis being. ex-
tensible:
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