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The reason for the great increase
rather than a small decrease lies in
the failure of the decoder circuits and
input video circuits under high pulse
density conditions rather than error
in theory. At least two effects lead
to the increase in searches-to-lock
under high pulse density conditions.
One is due to the differentiation of
the input causing reduction in re-
sponse efficiency. The other is the
inability of the decoder circuit to
operate efficiently under high pulse
density. As previously mentioned,
the level of video output from the
decoder falls greatly under high
pulse density input. This further
reduces the interrogation response
efficiency.
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‘ DR RTE N W The theoretical derivation of
gy A g S response efficiency (Figure 9) re-
oL L ERRIC Y. L sulting from input differentiation
will be presented later in this re-
port. Figure 9 gives the relative
number of responses from the cor-
rectly coded interrogator which are
r § 199 : " 0 effective in terminating search, as
—as 88 a7 06 05 OF a function of the output pulse den-
. EFFICIENCY OF PROPERLY CODED TRANSPONDER - B sity of the improperly coded trans-
‘ ponders. The lower curve is a
simple two-term approximation to
the more accurate upper curve. For reasonable values of pulse outputs this approxi-
mation is quite accurate.

Figure 8

When this differentiation correction (Figure 9) is applied to the lower curve of Fig-
ure 8 for various improperly coded input densities, the curves of Figure 10 result. This
correction does not include the effect of bunching., Comparison of these two sets of
curves shows that input differentiation is responsible for only a relatively small part of
the increase in searches-to-lock.

Tracking And Memory Characteristics

Tracking Circuit Characteristics

After search is terminated the range-gate movement is controlled by the tracking
circuit. The range gate consists of two parts, a wide gate of about 20 ysec duration,’
which is identical with the range gate, and a narrow gate, which is simply the first 10
jppsec of the range gate. If a pulse falls in the wide gate, the range gate is caused to move
out in range and if it falls in-the narrow gate, the range gate moves in, in range. Obviously,
if a response falls in the narrow gate it is also in the wide gate. But, since the effect of
the narrow-gate circuits predominates, the range-gate movement is toward decreasing
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even if the interrogations go unan-

e swered. This memory circuit is de-
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L LGN : 8  signed to prevent the resumption of
S e R S I search due tothe temporary failure to
OR IN RANGE INDICATION . . o gl get responses to interrogations,
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In the equipment under test the
memory time is dependent upon two
things, the nominal memory setting
which is a potentiometer adjustment,
R-1114, and the density of nonsolicited
responses and fruit pulses which are
received during the period of unan-
swered interrogations. The nominal
memory setting changes the memory
time from a minimum of about 7.5
seconds to a maximum of about 33

seconds (Figure 14). The minimum
memory time also depends to a certaiu
extent on the R-559 setting (Figure 5).
This is the memory time which is ob-
served when the interrogator has
tracked for several seconds and then
all input is stopped. If all input is not
stopped, merely the interrogation re-
sponses, a memory time differing
from the nominal memory time is ob-
served.
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Figure 13 Theory says that the memory time
with random pulse input should be
greater than the nominal memory time

because fruit responses will be received occasionally at the proper time by pure chance,
and act as a substitute for the absent solicited response. The memory circuit is so con-
structed that such chance reception prolongs memory time.

The purpose of this test was to observe the change in memory time under these
conditions.

1. Solicited responses interrupted and a variable input from four equally loaded but
improperly coded transponders, i.e., memory time with pure fruit input.

2. Solicited responses interrupted with a variable input from a properly coded
transponder.

3. Solicited responses interrupted and the combination of a variable input from a
properly coded transponder mixed with a high ambient of fruit pulses of 48,000 pulses
per second from improperly coded transponders,

The variation in memory time for the three conditions just mentioned was made for
the nominal memory set at the two extreme conditions, the maximum and the minimum.

Results of memory-time tests (Figures 15, 16) are surprising and at variance with
theory. With the memory time set at a minimum practically no variation of memory time
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