




















Since the input impedance of the simulators is 50 ohms, it is necessary to know the output
[ J voltage of the signal generator into a 50 ohm load if sensitivity measurements are to

be made. Most modern signal generator output meters are calibrated with a 50 ohm

load connected so that no conversion factor is required, but some older generators are

calibrated in EMF, or open circuit voltage. If they have a 50 ohm internal impedance,

the voltage into a 50 ohm load is 1/2 of the indicated output voltage.

The drum and antenna dimension of the CES-116A and CES-117A are such as to in-
troduce a room attenuation factor of 5; for example, a 5000 microvolt signal at the in-
put jack will produce a field strength at the loop of 1000 microvolts/meter.

A sense antenna of 1/4 meter effective height, located .in this field, will have an open-
® circuit pick-up of 250 microvolts. A loop aqtenna with a built-in sense antenna will
pick up "E" and "H" signals equal to those picked up in a 1000 microvolt/meter field.

If loop antennas with built-in sense antennas are being tested, the Sense Antenna jac'k
may be left disconnected, causing the input impedance of the simulator to be 54 ohms-
[ ] instead of 50 ohms, which should cause negligible errors.

'If the receiver uses a separate sense antenna, the appropriate Sense Antenna Matching
Network will provide the proper ratio of sense antenna voltage to loop field strength
( further details will be found under "Theory of Operation").

With all connections made as described, and the signal generator and .ADF receiver
turned on and tuned to the same frequency, the ADF receiver should function. With
the CES-116A dial set to ""0", the ADF receiver will read either 0° (if it is connected
for a top-mounted loop ) or 180° ( if it is connected for a bottom mounted loop ). The
CES-117A has a front panel switch for top-mount antenna or bottom-mount antenna

L] wired receivers, so the receiver will always read "0" when the switch is properly set.

Clockwise rotation of the simulator dial will give either clockwise or counter clockwise
rotation of the ADF dial, depending upon whether it is wired for a top - mounted sense
antenna or a bottom - mounted sense antenna. Two sets of calibrations are provided

® on the simulator dial, so correct readings may be obtained in either case. Note that
clockwise dial rotation on the CES-116A is equivalent to counter—clockwise rotation
on the CES-117A, due to the change of dial rotation from in front of the ADF loop to
in back of the ADF loop. - .

P Readings may now be taken around the dial, checking dial readings against ADF re-
ceiver indications. The actual amount of quadrantal error contributed by the ADF
antenna may be determined. (In general, this will be the maximum deviation be-
tween dial and indicator, and should maximise at 45°, 135°, 225°, and 315°. A
sample curve is shown in Figure 2.) Measurements may be taken in both directions,
to detect any stickiness in the ADF indicator.
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The 37.5Q and 12. 5Q resistors in series properly terminate the 50Q cable from J2 .
(which may be any desired length), and the voltage at the junction, which is

1/4 way "'up'' the termination, provides a signal equivalent to that picked up by an
antenna of 1/4m effective height. The capacitors are picked as discussed earlier.
Note that the 220 pf should include the capacitance of any cable from the matching
box to the receiver jack. ( Normally TIC boxes have a 6" length of coax, with the
appropriate connector for the receiver under test.)

Measurements on older CES-116A have shown the E Field to be approximately 6 dB
higher than would be expected with relation to the H field.
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Figure 4e shows the sending antenna configuration on older CES-116As, while

. Figure 4f shows the configuration for equalized E and H fields. It will be noted
that for a given input to the CES-116A the current in the loop is the same in both
figures, so the room calibration factor is not affected. However, the voltage on
the Figure 4f loop is 1/2, or 6 dB lower, than the voltage on the Figure 4e loop, thus
providing equalized E and H fields.

The schematic ( Fig. 48 ) for the CES-117A is essentially the same, with provision
for reversing the current in the radiating loop, to compensate for top or bottom
mounted loops. Several resistor values are slightly different to utilize standard 1%
value resistors, and the two resistors setting the "E' field value have been changed
because of the mechanical differences. The room factor is still 5.
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