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This unit was construc ted specifically for the purpose of
testing and calibratin g the Aerodynamics Division Airborne Data
Acquisition Package. The unit consists of sine wave generators,

~~du1ators and miscellaneous circuits which generate test signal
outputs for checking the data acquisition syst~~.
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• 1 • INTRODUCTION -

The unit described in this memorandum was designed and built
in conjunction with the Aerodynamics Division A irborne Data Acquisition
Package (ADADAP) . It provides a mean s by which the ADADAP can be
checked for correct operation . The outp ut signals of the unit simulate
the various analogue signals which would normally be derived from
transducers on board an instr umented aircraft.

A brief description of the operat ion of the unit and circuit
details are included in -ths following seat ice, of this memorandum. 

-

2. OPERATION

The ADADAP (1) was designed to record analogue signals from
transdu cers, some of which give a d.c. output , while others give a
modulated 400 Hz output. This unit supplies all the necessary signals
to r imulate the output of these transducers and also provides a positive
and negative d.c. reference voltage for calibration purposes; in
particular , the calibration of the conditioning amplifier s in the ADADAP
for gain, offset, drift and reliability of operation .

A block diagram of the unit is shown in Fig. (1) . The sine
waves at ~~eset frequencies are generated using Wein Bridge oscillators
(2). These sinusoidal outputs simulate the varying outputs of direct
coupled transducers. The circuitry employed to produce these signals
i~ shown in Fig. (2). One of the Wein Bridge circuits produces a
400 Hz sine wave which was originally used as a ca:’rier and was
modulated by each of the other three frequency sinusoids. However, in
the aircraf t for which the ADADAP was designed, the 400 Hz 115 volts is
generated using a single phase rotary inverter. Therefore in this unit
the 400 Hz carrier is generated with an aircraft single phase rotary
inverter rather than a solid state oscillator so as to more nearly
simulate the actual carrier conditions of an aircraft system.

Each of the three sinusoidal signals mentioned above modulate
the 400 Hz carrier and the three resulting signals serve to simulate the
signals from Linear Variometers. The circuitry used to provide this
function is shown in Fig. (3). A built-in Linear Varicmeter (LV) provides
the facility for modulating the 400 Hz carrier other than at the three
fixed frequencies. Also the LV output is more representative of the
actual signal from a similar transducer installed in an aircraft.

A Three Wire Synchro . Transmitter powered by the rotary
inverter produces yet another type of signal.

Table 1 lists the , signals available from the unit end these are
given a type number (1 through 11) for the purpose of identification in
Table 2.

‘1Ti:~~~~~~~~~ :T1~ J
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Table 2 shows the connecti ons of the signals to each of the
five output connectors. It is seen from Fig. 1 that two different
signals can be placed on some pins of the output plugs.

Fig. (1) shows that signal types, 1, 2, 3, 4, 5, 6, 9 and 1].
can be switched to the distribution board. Signal type 7 is permanently
available on the distribution board. Signals type 8 and 10 bypass the
distribution board and connect to allocated pins on the output connectors .

Signal type 9 is a bipolar refere nce voltage which is
available at the distributio n board for the purpose of calibrating the
direct coupled amplifiers in the ADADAP . Fig. (4) shows the voltage
re ference circuit which uses two temperature stabilized LM399 integrated
circuits to provide a positive and a negative reference voltage.

A few seconds after switch-on, the three sine waves (types 1,
2 and 3) are available at the distribution board and consequently on
the pins of the output plugs as shown on Table 2 • The delay is for the
N.m Bridge Oscillators (which provide the sine waves) to attain full
output amplitude. If signals type 4, 5, 6, 7 and 11 are required, it
is necessary to turn on the rotary inverte r using the front pane l switch
provided . For signal type 10, an external signal needs to be fed into
the two connectors provided on the front panel. Specifically, for the
ADADAP this external signal is a 70 Hz sine wave of 20 volts peak—to—
peak amplitude.

3. POWER SUPPLIES

Fig. (5) shows a standard ±5 volt supply printed circui t
board used to power the three modulator circuits, sine wave generator s
and the d.c. voltage reference board . An additiona l +28 volt supply
Fig . (6) powers the rotary inverter. The interna l starting current of
the rotary invert er ia approximately 1.2 amps . with a running current
of 0.6 amps. The +28 volt supDly contain s large capac itors to supply
the initial surge in current without a significant drop in voltage at
the input to the rotary inverter .

4 • MECHANICAL LAYOUT

A standard 483 X 177 X 418 me instrument case houses the
printed circuit boards, transformers etc . that make up the unit. All
circuits are on standard MB size printed circuit card. and slide into
56 pin Cannon pr inted circuit board edge connectors along guide rails.
Pr inted circuit boards are easily accessible via the removable section
of the beck panel .

Fig . (7) shows the general mechanical layout of the unit and
Fig. (8) shows the inter-wiring of the printed circuit board edge
connectors. The layout of the front panel i. shown in Fig. (9).

I
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5. CONCLUSIC*4S

This unit has proved to be valuable for simulating thetransducers outputs which are required for checking the ADADAP for corr ectoperation and for calibrating the conditioning amplifiers for gain ,offset and drift .

The distribution board inside the unit gives greater flexibili-ty , in that most of the outputs to the front panel plugs can be changedby simply unsoldering end reconnecting those outputs to the requiredsignals on the distr ibution board .

- 
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TABLE 1

SIGNAL TYPE NO.

1.6 Hz sine 1
3.O Hz sine 2

5.8 Hz sine 3

1.6 Hz Modulated 400 Hz 4

3.0 Hz Modul ated 400 Hz 5

5.8 Hz Modulated 400 Hz 6
Three Wire Synchro. 7

Temperature 8
D.C. Reference 9

Tachometer 10

Line ar Variometer 11

SIGNAL OUTPUTS AVAILABLE FROM THE TEST AND
CALIBRATION UNIT.
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