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A POCKET-SIZE TRANSISTOR OSCILLATOR
FOR AUDIO-FREQUENCY TESTING

® FOR SEVERAL YEARS, the Gen-
eral Radio Company has carried on an
experimental development program in
transistor circuits and their applica-
tions. The first instrument to result from
this program is the Type 1307-A Tran-
sistor Oscillator, a pocket-size source of
test voltage at 400 and 1000 cycles.
Completely self-contained, including
batteries and output meter, it can be
easily held in the hand, as shown in Fig-
ure 1. The small and convenient size of
this oscillator, together with its output
meter (an unusual feature in so small
an oscillator), makes it an extremely use-
ful test device. Because of its small size,
it is easy to carry and use in any loca-
tion, particularly in the field, where
transportation is usually a problem and
stable power lines are rare. The output
meter makes possible quantitative tests,
such as supplying a known calibration
voltage to the TypE 1552-A Sound-Level
Calibrator for standardizing sound-
measuring equipment, as shown in Fig-
ure 3. Others include making continuity
checks of audio equipment, setting op-
erating levels, checking the sensitivity
of oscillographs, and making preliminary

Figure 1. View of the Transistor Oscillator.
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calibrations of electronic systems. It is
also a convenient power source for bridge
measurements at 400 and 1000 cycles.

Circuit

As shown in the schematic diagram of
Figure 2, the Type 1307-A Transistor
Oscillator uses a P-N-P junction tran-
sistor in a Hartley oscillator circuit. The
inductor of this tuned circuit is an iron-
cored coil with an air gap. The coil is
divided into two parts to aid in obtaining
the proper d-c operating voltages on the
transistor, but the large by-pass ca-
pacitor connects the two parts in series
for the oscillatory currents. The tuning
capacitor is connected across the full
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coil for 400-cycle operation, and it is
switched to be across only part of the
coil for 1000 cycles. The control at the
left in Figure 1 operates the switch for
shifting the frequency.

The circuit of Figure 2 is readily un-
derstood in terms of the analogous vacu-
um-tube-triode circuit. Here, the emitter
of the transistor corresponds to the
cathode of the vacuum tube; the base,
to the grid; and the collector, to the
plate. The main part of the tuned circuit
for 400-cycle operation is connected be-
tween the base and collector (grid and
plate), and the emitter (cathode) is con-
nected to the coil at a point between
those two elements. The circuit obvi-
ously then is equivalent to a Hartley
oscillator circuit.

A germanium diode is used as part of
the circuit that sets the bias voltage for
the base. The operating characteristics
of this diode approximate those of the
emitter-base junction of the transistor
so that oscillations will start for a wider
range of temperature, of battery voltage,
and of transistors than is readily pos-
sible with a linear-resistor in the bias
circuit."
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Figure 3. The Transistor Oscillator used as a tone
source for the Type 1552-A Sound-Level Calibrator
to standardize the Type 1551-A Sound-Level Meter.

A small resistance in the emitter cir-
cuit provides degenerative feedback to
improve the waveform of the oscillation.
As much feedback is used as is consistent
with the output requirements and relia-
bility of starting.

Inductor

The inductor used for the tuned cir-
cuit was chosen on the basis of a com-
promise between size and low losses. A
large coil with low losses leads to good
efficiency and possible low distortion in
the output wave. But a relatively small
inductor was desired in order to make
the whole oscillator small. By the use of
high-quality iron, by careful selection
of the air gap, and by setting the im-
pedance at the correct level, the dis-
tortion in the output wave was held to
5%, even with reasonably efficient gen.
eration of the signal, using a “postage-
stamp’’ coil.

1D. E. Thomas, “Low-Drain Transistor Audio Oscil-
lascgr," Proc. I.R.E., 40, 11; November, 1952, pp. 1385 -
1395.

Figure 2. Simplified schematic circuit diagram of the
Transistor Oscillator.
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Output Circuit

The inductor is also used as an output
transformer for supplying a 600-ohm
load, one of the standard impedance
loads for audio-frequencies. For efficient
energy transfer, the load is coupled di-
rectly to the oscillator. As a result of this
direct coupling, a reactive load will shift
the frequency of oscillation. Advantage
can be taken of this effect, if one desires
to shift the oscillator frequency by a
small amount from the nominal values
of 400 and 1000 cps, although normally
an effect of the load on the frequency of
oscillation is somewhat of a disadvan-
tage. In actual practice, however, the
effect of the load is relatively small, be-
cause of the low source impedance of the
oscillator output. If the load is resistive,
the frequency is essentially independ-
ent of the load. Even as low a reactance
as 400 ohms at 400 cps (that of a one-
microfarad capacitor) shifts the fre-
quency by less than 109.

The output voltage can be set by an
adjustable resistance in series with the
battery supply. This circuit arrange-
ment conserves battery life when only
low output is needed. The output con-
trol is on the right in Figure 1. The maxi-
mum output is at least 2 volts across a
600-ohm load.

The rectifier-type voltmeter, 3 volts
full scale, indicates the output voltage.
As a good compromise between small
size and good readability of scale, a
214" meter was chosen. This meter size
was one important factor in determining
the ultimate size of the instrument, as
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can readily be seen from the picture of
Figure 1.

Battery

The transistor oscillator has a much
better over-all efficiency than can be
obtained with a vacuum-tube oscillator,
because of the power required to heat
the filament of the vacuum tube. The
good efficiency means low battery drain
and long battery life. The average life of
the three mercury batteries used is over
100 hours.

The battery circuit is opened by set-
ting the FREQUENCY control switch in the
OFF position. No warm-up time is re-
quired for this oscillator so that the
switch can normally be left oFr except
when the oscillator is actually being used.

Carrying Case

The over-all size of the Type 1307-A
Transistor Oscillator is identical with
that of the Type 1555-A Sound-Survey
Meter, and hence the same carrying
case can be used, as shown in Figure 4.
For field use, the case provides both pro-
tection and ease of carrying.

— ArNoLD PETERSON

Figure 4. The Transistor Oscillator fits into the same
convenient leather carrying case as the Sound-Survey
Meter.
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SPECIFICATIONS

Frequency: 400 and 1000 cycles accurate to
+39, at 2 volts output into a 600-ohm resistive
load. The frequency decreases slightly with
increase in output level. A reactive load will
shift the frequency, since the load is coupled
directly into the tuned circuit.

Output: Adjustable. Maximum output is at
least 2 volts across 600-ohm load.

Distortion: Less than 5%, at 400 ¢ and at 2 volts
across 600-ohm load. It may be slightly higher
at 1000 c.

Voltmeter: 3 volts full scale, calibrated directly
in volts at the output terminals.

Output Circuit: The output cable is terminated
in a 274-MB double plug. No connection is
made to the case.

Batteries: Three mercury A batteries (Mallory
RM-1 or equivalent) are supplied.

Transistor: One P-N-P junction transistor (Ray-
theon Type 721 or equivalent) is supplied.

Case: Aluminum, black finish.

Carrying Case: A leather case with straps is
available, Type 1555-P1.

Dimensions: 6 x 31¢ x 214 inches over-all, but
excluding output cable.

Net Weight: 1 pound, 14 ounces, with batteries.

Type Code Word Price
1307-A Transistor Osclllalor. . . s.vvevassonpnnasesssie s v OMEGA $88.00
1555-P1 Leather Carrying Case.......coovvvnvnncnnnnnns CASER 10.00

SOUND-SURVEY METER AS AN AID TO
CHORAL DIRECTORS

In the April, 1952, issue of the General
Radio Experimenter, Dr. Arnold Peterson
described the Type 1555-A Sound-Sur-
vey Meter and suggested many uses for
the instrument. In this note still another
application of this versatile instrument
is pointed out: it is a valuable aid in
teaching proper control of volume to
choral groups.
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As a teaching aid, the meter is best
mounted within view of the singers so
that they can see the result themselves.
The novelty of the situation appeals to
students, and they seem more eager to
correct a defect when it is implied by an
impersonal meter reading than when it
is pointed out by a director.

Consider now some specific applica-
tions. The untrained ear — and most
choral groups have an abundance of
them — has little concept of the dis-
tinction between mezzoforte and forte.
The question is “How loud is loud?”” But
once a sound-level criterion has been es-
tablished, the question is answered. The
level of an unchanging tone may be
easily read on the Sound-Survey Meter
by simply zeroing the meter with the
level adjustment knob. And by prac-
ticing with the meter, a group may be
taught to produce closely any indicated
volume level. Such an approach — al-
though it may not appeal to a finished
musician — is very effective in teaching
fundamentals.
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