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Fig. 4 - Overall response of IFF responsors
to Tacan transmitted signals

GRAPHICAL METHOD OF DETERMINING REGIONS
OF INTERFERENCE

To evaluate the effects of interference, the simple links are investigated individually.
The system response curves are used together with free-space propagation curves
(Fig. 5) to obtain a prediction of the Tacan frequency channels which will cause inter-
ference at various ranges (corresponding to the separation between antennas of the
equipments involved).

The free-space propagation curves are based on results given by Bullington (6) for
the conditions of 1 watt radiated between half-wave dipoles, designated as the reference
line in Fig. 4. Curves appropriate to various Tacan transmitters are drawn parallel to
the reference line through points obtained by adding the antenna gain over a half-wave
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A range correction factor R is taken to be the range ratio, dgir/dy/g where dgi, is the

range obtained with a directional antenna and d) /9 is that obtained with a half-wave dipole. W";
From the beacon range equation, R is proportional to ¥G. Two situations present them- -
selves in which corrections for antenna gain are required: (a) a given physical separation ol

is known and (b) a certain received power level, established by the choice of separations,
is given, In the first case, the same power level is received by the antenna with effective
gain G at a lesser separation; the correction is 1/R times the physical range. Results
for the indicated* range closest to the corrected range can be used, or the results can be
interpolated. In the second case, the received power level is obtained at a greater range
with the antenna of effective gain G; the correction is R times the indicated* separation.
A scale has been provided for the appropriate links for making these corrections (see
Figs. 6 and 7).

By dividing the coverage obtained with directional antennas into a directive region
and a sidelobe region, the problem of obtaining corrections for the indicated* duty cycle
is simplified. The directive region is defined, for simplicity, as being between dygp
(the distance to the radio horizon) and dg (the maximum distance of the sidelobe region).
Of course, in duty cycle considerations, time intervals are assumed to be large compared
with antenna rotational periods. (For rotation rates greater than 6 rpm, this period is
less than 10 seconds. )

In the directive region (R)q sources will cause interference when they are illuminated
by the receptor’s directive antenna. The illumination time in each revolution is B/6w
seconds, where B is the half-power beamwidth in degrees, and w is the rotational rate
in rpm, and the source is illuminated w/60 times per second. Hence, sources in the
directive region are illuminated B/360 seconds, each second. However, this is true only
for the range at which the half-power beamwidth B occurs. For shorter ranges, the
beam is broadened, as shown (approximately) in Fig. 12. In an ideal rectangular antenna
it is found (7) that the beamwidth doubles at ranges corresponding to levels between 10 and
20 db below peak. Thus,

_B _ duty cycle correction _ 2B
360 ~ in (R)g < 360 (dnor <d < dg)

may be used to approximate the effect of variation in beamwidth with range in the directive
region.

In the sidelobe region (R)g of antenna coverage, sources will be illuminated almost
continuously; hence, the indicated duty cycle need not be corrected.

The range correction factor R must be applied in both regions, (R)4 and (R)g, to
obtain the effective equipment separation. In (R)q, the effective gain G is the nominal
gain with respect to a half-wave dipole G’, reduced by 3 db for adjustment of the pattern
to cause B to occur at dpoy (see Fig. 12), and reduced by representative losses L (e.g.,
feeder) or

G=G'-3-1L,

*That value given in the graphica‘l results,
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APPENDIX B
Estimate of the Overall Tolerances for Parameters
of the Mark X IFF System

The parameters required in evaluating the extent to which the Mark X IFF system is
affected by interference from the Tacan system are: receiver (responsor) sensitivity or

transponder minimum triggering level (MTL), receiver center frequency, receiver overall
bandwidth, and transmitter power output.

ditions.

Each parameter is subject to variations which
occur either in production or while the equipments operate under changing ambient con-

The variations in each parameter obtained from a sample of production test data

of an S/G I-R (AN/TPX-17)* are given in Appendix C. An estimate of the operational

variations likely to be encountered in using the equipments of the IFF system was obtained
by analyzing acceptability test data for an S/G I-R (AN/UPX-1A) and an S/G TPR (AN/UPX-5)
The results of Appendixes C and D are summarized in Table Bl

(Appendix D).

TABLE B1
Summary of Estimated Tolerances, Mark X IFF System
Tvpe of Receiver Receiver Receiver Transmitter
Equipment Tosire) ra(:xce Sensitivity Center Overall Power
(db) Frequency (Mc) | Bandwidth (Mc)| Output (db)

Interrogator- Production 5.0 6.5 +3.7 +3.9
Responsor Operational| 8.1 - - +2.6
Transponder Production - - - -

Operational +8.5 +3.8 +3.0 +2.7

To obtain the overall tolerances, production and operational effects must be combined.

Since the data do not include both effects for S/G I-R and S/G TPR equipments, estimates
are made by assuming that the data available for one type of equipment (e.g., I-R) are

applicable as an order of magnitude to the other type of equipment (i.e., TPR).

The pro-

duction and operational effects can be combined in many ways, but two limiting values

are obtained if the two effects are considered on the one hand to be independent, and, on the

other hand, dependent. In the former case, the resultant is obtained as a statistical sum;

in the latter, as an arithmetic sum. The overall tolerance will be between these two
Both limits are given in Table 2; the lower limit is obtained from the
statistical sum (tabulated as +3¢), and the upper limit, from the arithmetic sum of the

limiting values.

two effects.

The relation between the two limits is shown in Fig. Bl where the lower

limit is represented by the extremities (+3¢) of the normal curve and the upper limit is
represented by the ends of the rectangular distribution {indicated as MAX).

*The AN/TPX-17 is a specially packaged AN/UPX-1 type of equipment.
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