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(54) Waveguide monitoring arrangement

(57) An electromagnetic waveguide unit such as a
diplexer includes a signal monitoring arrangement hav-
ing a sampling passage (6) which links two sections (3,
4) of the waveguide for testing purposes allowing a pro-
portion of the signal to bypass an electromagnetic cavity
filter 5. The passage contains a cavity 7, and the

waveguide sections have tuning projections 8 and 9 dis-
posed opposite the passage 6. The size of the holes in
the waveguide wall can thus be reduced to minimise re-
turn losses whilst allowing sampling across a broader
range of operating frequencies. In addition, the spacing
between the waveguide sections can be increased giv-
ing greater design flexibility.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] This invention relates to a built in monitoring
arrangement for electromagnetic waveguide units
which enables the performance of the unit to be moni-
tored by sampling the signal at a defined level below the
main signal and within a defined frequency band.

BACKGROUND

[0002] By way of example, the current known art as
applied to a waveguide diplexer, involves linking the
waveguide in front of one of the filters to the rear of that
filter. This may be achieved by folding the waveguide
back on itself and providing a hole through the wall of
the waveguide bypassing the filter in the correct phase
so that the signal passing through the hole emerges into
the waveguide after the filter at the required signal level
in the appropriate frequency band. If the hole in the
waveguide is sufficiently small, it will not have a signifi-
cant effect on the filter performance. In such an appli-
cation, the hole may be easily produced by a simple mill-
ing operation.
[0003] If however, due to the sampling requirement or
the distance between the two waveguide sections, the
sampling hole needs to be so large that it causes a sig-
nificant degradation in the performance of the filter, then
alternative means must be used to sample the signal.
[0004] The present invention seeks to provide a new
and inventive monitoring arrangement which allows a
wider range of sampling conditions to be achieved and
greater flexibility in the physical design of the waveguide
unit without significantly degrading the performance of
the unit.

SUMMARY OF THE INVENTION

[0005] The present invention proposes a electromag-
netic waveguide unit which includes a signal monitoring
arrangement having a sampling passage which links
two sections of the waveguide for testing purposes,
characterised in that the sampling passage contains a
cavity.
[0006] Preferably at least one of said waveguide sec-
tions has a tuning projection disposed opposite the sam-
pling passage.
[0007] The arrangement allows a significant reduction
in the size of the sampling holes in the waveguide wall,
minimising return losses, whilst allowing a uniform sam-
pling figure to be achieved across a broad range of op-
erating frequencies. At the same time the physical sep-
aration between the two parts of the waveguide can be
increased allowing greater design flexibility.
[0008] The passage could be used to monitor the per-
formance of a filter between the two sections of
waveguide. By way of example of example the monitor-

ing arrangement can be used as part of a self-test sys-
tem for waveguide diplexers and multiplexers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The following description and the accompany-
ing drawings referred to therein are included by way of
non-limiting example in order to illustrate how the inven-
tion may be put into practice. In the drawings:

Figure 1 is a section through an electromagnetic fil-
ter provided with a monitoring arrangement in ac-
cordance with the invention;

Figure 2 is section II-II of Fig. 1;

Figures 3 to 5 are sectional views of a diplexer unit
incorporating the filter and monitoring arrangement
shown under three different conditions.

DETAILED DESCRIPTION OF THE DRAWINGS

[0010] Fig.s 1 and 2, show a metal block 1 containing
a waveguide duct 2 which may be capped by a comple-
mentary block or cover plate (not shown). Part of the
waveguide duct 2 is folded back on itself to form two
adjacent sections 3 and 4 separated by an intervening
wall 15. The thickness of wall 15 and the spacing be-
tween the two sections 3 and 4 is considerably greater
than has hitherto been possible in arrangements where
the wall is provided with a sampling hole. One of the
waveguide sections 4 is configured with a series of res-
onant cavities forming an electromagnetic filter 5 in
known manner.
[0011] A monitoring passage 6 is formed between the
sections 3 and 4 bridging opposite ends of the filter 5,
and the passage 6 contains a sampling cavity 7. Each
of the waveguide sections 3 and 4 is provided with a
respective tuning ridge 8, 9 disposed opposite the mon-
itoring passage. By adjusting the dimensions of the
sampling cavity 7, the size of the apertures formed
where the passage enters the waveguide, and the size
of the ridges 8 and 9, the return less of the passage can
be reduced so that it has minimal effect on the perform-
ance of the filter across the range of operating frequen-
cies. The inside dimensions of the cavity 7 can be ad-
justed together with the waveguide path length between
the end of the filter and the inlet end of the passage in
waveguide section 3, so that the target sampling value
can be achieved across the required frequency band.
[0012] Fig 3. shows, again by way of example, how
the described arrangement can form the transmit arm
20 of a waveguide diplexer. The diplexer further includes
a receive channel 21 and an antenna arm 22 which are
all connected by a combiner 23. The filter 5 in the trans-
mit arm 20 is tuned to pass signals in a transmit frequen-
cy range f1 to f2 while the receive channel 21 has a filter
25 tuned to pass signals in a different receive frequency
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range f3 to f4.
[0013] The arrows in Fig. 3 show the path of a trans-
mitted signal in normal operation of the diplexer. A trans-
mitted signal within frequency band f1 to f2 travels from
the transmit input port Tx through the transmit filter 5
and into the combiner 23. In the combiner, part of the
signal passes to the antenna. The other part of the trans-
mit signal passes into the receive channel 21. The re-
ceive channel filter 25 only passes signals in the fre-
quency range f3 to f4 so that the transmit signal is re-
flected back towards the antenna port Ant. This reflected
signal interacts with the incident signal in the combiner
so that the resultant signal is transmitted towards the
antenna port in phase with the non-reflected part of the
signal.
[0014] The arrows in Fig. 4 show the path of a re-
ceived signal under normal operating conditions. The
receive signal in the frequency range f3 to f4 passes
from the antenna port Ant to the combiner 23 where part
of the signal travels with low loss through the receive
filter 25. The other part of the receive signal passes into
the transmit arm 20. The transmit filter 5 reflects the re-
ceive signal back towards the combiner so that the re-
sultant signal is transmitted towards the receiver port Rx
in phase with the non-reflected part of the signal.
[0015] Fig. 5 shows the path of a test signal entering
the transmit port Tx which can be used to self-test the
receive filter and receiver system. This may be achieved
in the following manner. A known level of signal in the
receive band, f3 to f4, is fed into the Tx port. The signal
is reflected by the transmit filter 5. A known small pro-
portion of the reflected and non-reflected signals com-
bine and travel through the monitoring passage 6, by-
passing the transmit filter. Half of the signal then travels
towards the combiner and half travels to, and is reflected
from, the transmit filter 5. The reflected and non-reflect-
ed signals both travel to the combiner 23. This signal is
then split by about 3 dB by the combiner so that about
half of the test signal passes with known low loss
through the receive filter 25 in the receive channel 21 to
the receiver port Rx, where it can be measured against
the predicted value.
[0016] In this way, the system can be self-tested by
means of a simple, built-in, tuneable modification to the
waveguide unit, which has a negligible effect on the nor-
mal operation of the system.
[0017] It will be appreciated that the features dis-
closed herein may be present in any feasible combina-
tion. Whilst the above description lays emphasis on
those areas which, in combination, are believed to be
new, protection is claimed for any inventive combination
of the features disclosed herein.

Claims

1. An electromagnetic waveguide unit which includes
a signal monitoring arrangement having a sampling

passage (6) which links two sections (3, 4) of the
waveguide for testing purposes,
characterised in that
the sampling passage contains a cavity (7).

2. An electromagnetic waveguide unit according to
Claim 1, in which at least one of said waveguide
sections has a tuning projection (8, 9) disposed op-
posite the sampling passage.

3. An electromagnetic waveguide unit according to
Claim 1 or 2, in which the two sections of the
waveguide (3, 4) are formed by a length of
waveguide which is folded back on itself.

4. An electromagnetic waveguide unit according to
any preceding claim, in which the two sections of
the waveguide are linked by an electromagnetic fil-
ter (5).

5. An electromagnetic waveguide unit according to
any preceding claim, in which one of said
waveguide sections (4) is connected to a signal
combiner (23).

6. An electromagnetic waveguide unit according to
Claim 5, in which the signal combiner is connected
to a third section of waveguide (21).

7. An electromagnetic waveguide unit according to
Claim 6, in which the third section of waveguide
contains a further electromagnetic filter (25).

8. An electromagnetic waveguide unit according to
Claim 6 or 7, in which the signal combiner has an
additional port.

9. An electromagnetic waveguide unit according to
Claims 7 and 4, in which the two electromagnetic
filers (5, 25) are tuned to reject different frequency
bands.

10. An electromagnetic waveguide unit according to
Claim 7, 4 or 9, in which the or each filter (5, 25)
includes a series or resonant cavities.
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