
GENERAL RADIO EXPERIMENTER

A LABORATORY AMPLIFIER FOR AUDIO AND
ULTRASONIC FREQUENCIES
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Th TYPE 1206-B nit Amplifier,
ncwe't member of the General Radio
family of Unit In trument / is a
high-quality amplifier, designed for gen
eral laboratory use. It maximum out
put power of 3 watts is adequate for
driving low-power transducers, and its
wide frequency range (up to 250 kc)
make it useful as an amplifier for the
output of such oscillator as the TYPE
1301-A and the TYPE 1302-A or for
pulses with rise times as hort as one
microsecond, In conjunction with a pair
of earphones, it has sufficient gain for
use as a null detector in bridge measure
ments.

The General Radio unit con truction
makes possible a low price and a mall
compact assembly, which can be bolted
to the TYPE 1203-A Unit Power Supply
to form a ingle unit.

Circuit Details

Thi amplifier takes advantage of the
de'irable characteristics of the ingle
ended push-pull circuit to obtain low
di tortion over a wide frequency range,
I For other Unit Instruments, see the General Radio Ex
perimenter for lIIay, 1950; July, 19.;1; February, 1932;
February, 1933, and eptember, 1933.
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Figure 1. Elementary schematic circuit diagram of the
Type 1206-8 Unit Amplifier.

Thi type of circuit has been discussed
in previou article 2, 3 and is shown in
basic form in Figure 1. J ote that the
upper output tube is driven from grid to
cathode, not grid to ground, and that the
a-c currents of both tubes add in the
load, while the grid voltages are of op
posite pha e. Therefore it ha true push
pull operation and single-ended output
without the use of an output trans
former. In a conventional push-pull
circuit, the frequency range is everely
limited by the output tran former.

The unit amplifier was de igned for
use with the TYPE 1203-A nit Power
2.\. P. G. Peterson. "A New Push-Pull Amplifier Circuit,"
General Radio Experimenter, October, 1951, pp. 1-7.
3A. P. G. Peterson and D. B. Sinrlnir, "A Single-Ended
Push-Pull Amplifier." Proc. J.n.E., January, 19.;2,
pp. 7-11.
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COVER PHOTO
In the production of textile yarns, the speeds of the processing machinery are extremely important.

Constant speed assures uniform quality and fewer defects in the cloth woven from the yarn, while the
maintenance of rated speeds is necessary for efficient production.

The stroboscopic method of speed measurement is widely used in textile plants, hecause there is no
mechanical contact between machine and tachometer, so that the speed of the machine is not affected.
In spinning and twisting operations, a complete frame of spindles can be checked quickly for proper
speed and, at the same time, defects in the operation of the machine can be spotted by means of the
slow-motion effect.

This photograph shows the General Radio Strobotac® being used to measure the speeds of spindles
on an Atwood twister and to observe the shape of the yarn balloons.
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Figure 2. Panel view af the amplifier.

Supply, whose output necessarily limits
the maximum output power of the am
plifier and the choice of tube types. Of
the available tube types that could be
operated from the power supply, a pair
of triode-connected 6W6-GT's gave the
best results.

A 12AX7 miniature twin triode is
used in the input stage and phase in
verter since it combines the economy of

a single envelope with the de irable
features of high gain and low cathode
heater power. It will be noted from Fig
ure 3 that the phase-inverter plate sup
ply is taken from B+ through a re
sistor to enable this stage to' handle
larger signals. A capacitor connects the
phase-inverter plate resistor to the out
put, so that for a-c signals the circuit
is equivalent to that of Figure 1. The

Figure 3. Complete circuit diagram.
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first stage has a gain of about 50, and
the phase inverter and output stage have
an over-all gain of about 3.5 when loaded
with GOO ohms. Feedback reduces this
gain by a factor of 4. Full output is ob
tained with an input signal of slightly
less than 1 volt. With no load, the gain
is approximately 50.
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EQUIVALENT OUTPUT IN WATTS

FOR SINUSOIDAL SIGNAL

Figure 6. Intermodulatian distortion (SMPTE method)
as a function of output power.
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Figure 4. Output power as a function of load reo
sistance for a total harmonic distortion of 1%, with
the power supply operating from a 115-volt line
Points are also shown for 105-volt and 125-volt lines:
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quadratic intermodulation dis
tortion is about 0.25%, and the cubic is
about 0.6%. The SMPTE intermodula
tion is shown in Figure 6 as a function
of output power. Up to 3 watt, the dis
tortion is well below the 5% intermodu
lation limit usually set for high-quality
amplifiers. .

The frequency characteristics of the
amplifier are given in Figures 7 andS for
a GOO-ohm load and no load. The, olid
curves are the output (mea ured with a
peak-reading voltmeter) for a constant
input level. At the frequency extremes,
distortion occurs owing to the relatively
limited frequency response of the pha~e
inverter. The dashed curves give the
maximum output for an output wave
form that is not visibly distorted on a
cathode-ray oscillograph.
4A. P. G. Peterson. "An Audio-Frequency Signa} Gen
erator .lor Non-Linear Distortion Tests," General Radio
Exper,menter, August, 1950.
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OUTPUT POWER IN WATTS

OPERATING CHARACTERISTICS

Output power vs. load for a total dis
tortion of 1% is shown in Figure 4 for a
typical instrument. It can be seen that
the optimum load is slightly more than
GOO ohms. The output impedance would
be about 400 ohms with no feedback and
it is 100 ohms with feedback. '

Figure 5 shows harmonic distortion
as a function of output power for a typi
cal instrument at 1 kc. At 20 cycles and
40 kc, the distortion is slightly higher.
These curves are taken with the ampli
fier supplied from a TYPE 1203-A Unit
Power Supply operating from a line
voltage of 115 volts. The voltage out
put for a given distortion and load is
roughly proportional to the line voltage.

The intermodulation distortion in
this amplifier is essentially independent
of the component frequencies over the
audio range. At 3-watts output, the

Figure 5. Harmonic distortion as a function of output
power at a frequency of 1 kc with 115-valt line.
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Figure 7. Output voltage vs. frequency with 600-ohm load. Solid curves are for constant input level,
dashed curves for good output waveform.

USES
The TYPE 1206-B Unit Amplifier has

heen designed to give full output with
a maximum input of one volt, corre
sponding to the output voltage of many
electro-acoustic and electro-mechanical
measuring devices. Thus it can be used
to amplify their output to a level suffi
cient to operate graphic recorder. Typi
cal examples of these devices are the
TYPE 1551-A Sound-Level Meter, the
TYPE 760-B Sound Analyzer, the TYPE
1550-A Octave-Band Noise Analyzer,
SHoratio W. Lamson. "Type 941-A Toroidal Trans
fornlflr," General lZaclio Experitaenter, September, lO.iO,
PI'· :;- .

the TYPE 761-A Vibration Meter, and
the TYPE 762-B Vibration Analyzer.

It is also useful in amplifying the out
put of the TYPE 1390-A Random-Nois('
Generator for audio-frequency tests.

For use with load impedances other
than 600 ohms, the TYPE 941-A Toroidal
TransformerS is an excellent impedance
matchjng device. With this transformer,
load jmpedance from 37.5 ohm to
9600 ohms can be matched to the 600
ohm amplifier impedance. Frequency
response covers approximately fom
decade.

GOOn
20%

2 p.see.
4 p.sec.

SPECIFICATIONS
Input Impedance: 100,000 ohms in parallel with
35 p.p.£.

Frequency Response: Essentially flat from 10
cycles to 100 kc (see power output specifica
tion).
Voltage Gain: Continuously adjustable. Maxi
mum voltage gain is 50 (34 db), with no load.
A-C Hum: Maximum a-c hum in output with
TYPE 1203-A Unit Power Supply is less than
15 mv, rms.
Power Requirements: 6.3 volts, 2.7a; 300 volts,
50 rna. TYPE 1203-A Unit Power Supply is
recommended.
Power Supply: The amplifier plugs directly into
the TYPE 1203-A or the TYPE 1204-B Unit
Power Supply It can be permanently attached
with bolts supplied to form a complete assembly.
Accessories Supplied: Multipoint connector.
Tubes: One 12AX7 and two 6Wn-GT arc
supplied.

1 p.sec.
2 p.see.

Power Output: With 300-volt plate sllpply and
GOO-ohm load:

3 watts from 20 cycles to 50 kc.
1.5 watts from 10 cycles to 100 kc.
0.5 watt at 250 kc.

Distortion: Less than 1% harmonic distortion
with 2 watts output (2% with 3 watts) into 600
ohms from 20 cycles to 40 kc.

Pulse Response: No Load
Droop in 30-cycle square wave 15%
Approx. Ri e time:

50 v peak-to-peak
100 v peak-to-peak

Max output, peak-to-peak
magnitude 260 v 120 v

Lood Impedance: 600 ohms optimum. Blocking
capacitor is 100 p.r. (Source impedance about
100 ohm.. )
Input Voltage: Less than one volt for full power
output.
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Figure 8. No-load output voltage as a function of frequency. Solid curves are for constant
input voltage, dashed curves for good output waveform.
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Dimensions: (Width) 9~ X (height) 5% x
(depth) 6X inches, overall.
Net Weight: 4 pounds.

Terminals: Jack-top binding posts with standard
%-inch spacing.
Mounting: Black-crackle finished panel and sides.
Aluminum cover finished with clear lacquer.

Type Code Word Price

1206-8 I Un~t AmPlifier······························1
1203-A Un,t Power Supply .

P"tent "pplied for. Licensed under patents of the A. T. "nel T. Co.

ARBOR
A 1.11'J~

$85.00
40.00

HOSCILLATOR CONSIDERATIONS"
"With literally thou and of R-C band

switch oscillators in use throughout the
industry, we believe it is high time, par
ticularly with the many younger en
gineers entering industry who may not
have had experience with other types, to
mention a few favorable words about the

This article is one of the best
and fairest ummaries that we have
seen of the relative performance
of beat-frequency oscillators and
resistance-capacitance oscillators.
It is reprinted, with permission,
from Lab N ales, published by Gaw
ler-Knoop Company, Sales En
gineers, and was prepared by
Clough-Brengle Company, one of
the manufacturers whose products
are di tributed by Gawler-Knoop.

somewhat neglected, yet definitely de
serving, beat-frequency audio oscillator.

"Basic advantages of the BFO as com
pared with the RCO might be sum
marized as follows:

"1. The BFO output amplitude is con
stant throughout a frequency range of
usually 50 cps. to 10,000 cps. and within
0.5 db to 32 kc. It is not subject to discon
tinuityof output level resultingfrom band
switching as is necessary with RC types,
since no band switching is necessary.

"2. Because of insufficient overlap in
band switching, the investigation of
important network responses occurring
at RCO dial extremes becomes an in
convenient task.

"3. Thermal and warm-up stability of
the BFO is far superior to the RCO. At
1,000 cps., a typical drift figure for the
BFO from a cold tart is in the order of
JO cp . or J%, hut is corrected with




