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® THE ADDITION of the Type 1212-A
Unit Null Detector to the unit instruments
already announced’ marks another step to-
wards the completion of a comprehensive
set of building-block instruments.

In recognition of the increasing com-
plexity of measuring equipment, the unit
instruments have been designed, individu-
ally, to perform fundamental tasks simply
and well. Taken in combination, they have
also been planned to work cooperatively in
systems of greater complexity. Sound elec-

trical circuitry, combined with mechanical design that incorporates

only the essential features, makes these instruments the equal in

quality of any made by General Radio. They are small in size, light_

15ee references at end of article.

Figure 1. Panel view of the Unit Null Detector. The plug at the left connects to the Type 1203-A
or Type 1204-B Unit Power Supply. At the option of the user, the power supply may be plugged
in for easy assembly and disassembly or permanently bolted to the instrument to form a com-

plete rigid assembly.
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in weight, and basically “miniaturized,”
since the two standard cabinets have
been found, in general, to be about as
small, for the heat developed within
them, as good engineering practice will
allow.

In the unit instruments the user there-
fore receives, at modest cost, laboratory
quality for accuracy, dependability, and
sturdiness; miniaturized packaging for
maximum convenience and minimum
use of bench space; straightforward,
simple design for easy utility; and versa-
tility that permits wide application in
either simple or complex measuring
systems.

The Typr 1212-A Unit Null Detector,
intended primarily as a balance indi-
:ator for a-c¢ bridges, is useful generally
as a sensitive, wide-frequency-range volt-
age indicator. Its frequency character-
istic is flat within about 1 db from 50 ¢
to 500 ke, and it is satisfactory as an
indicator at frequencies between about
20 ¢ and 5 Me. Its over-all gain is about
70 db, and it provides a deflection of one
per cent of full scale for an input signal
of less than 40 wv. An approximately
logarithmic relationship between input
voltage and meter reading is displayed
on an arbitrary 0-100 scale, and the
combination of high sensitivity at low
input levels with a full-scale deflection
of about 100 volts yields an on-scale
range of approximately 120 db. Typical
frequency-response and voltage-response
curves are shown in Figures 2 and 3.

For a bridge detector, there are two
important advantages of an instrument
having these characteristics. The wide
frequency range makes possible its use
not only with such audio-frequency
bridges as the Typr 716-C Capacitance
Bridge, Typre 667-A Inductance Bridge,
and Type 561-D Vacuum-Tube Bridge
but also with the medium-frequency
Type 916-AL. Radio-Frequency Bridge
and, for the lower part of their frequency
ranges, with the Type 916-A Radio-Fre-
quency Bridge and the Typr 821-A
Twin-T Impedance-Measuring Circuit.
The quasi-logarithmic input-output re-
lationship prevents overload caused by
large unbalances from masking the ap-
proach to balance, and increases the
sensitivity automatically as the balance
is approached, with consequent maxi-
mum precision at the time it is wanted.

These advantages are offset, to some
extent, by the noise level resulting from
the wide frequency range, which limits
the maximum sensitivity that can be
usefully supplied, but this limited sen-
sitivity in turn can be offset by an in-
crease in generator voltage to maintain
adequate over-all system sensitivity. In
fact, it is desirable to obtain the nec-
essary over-all sensitivity by inereasing
the generator voltage to as high a level
as the measuring equipment or the de-
vice to be measured will allow, so that
any extraneous voltages entering the
measuring system will cause minimum
disturbance, and the sensitivity of the

Figure 2. Frequency response characteristic of the Unit Null Detector.
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Type 1212-A Unit Null Detector under
these conditions will normally yield
precision of balance for all General
Radio bridges well within the bridge
accuracy ratings. However, when extreme
precision is desired, for instance in deter-
mining very small differences in capaci-
tance or dissipation factor with the Typr
716-C Capacitance Bridge, the use of
head telephones will provide approxi-
mately 20 db more sensitivity than the
meter. Terminals for head telephones are
provided at the rear of the instrument.

Even when satisfactorily high levels
of input voltage are used, however, ex-
traneous signals and noise can be bother-
some with a detector of 40 uv sensitivity
and 5 Mc band width, and it is often
desirable to use a filter tuned to the
generator frequency to obtain maximum
precision. Two filters, described in ac-
companying articles, are available as
accessories to remedy commonly en-
countered difficulties.

The first of these, the Tyre 1212-P1
High-Pass Filter, is a simple R-C filter
designed to reduce the gain of the Typr
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1212-A Unit Null Detector by about 50
db at 60 cycles. With this filter, measure-
ments can be made at any frequency
above about 10 ke without difficulties
arising from pickup of power-line fre-
quencies, even in relatively open measur-
ing assemblies. A plot of attenuation as
a funetion of frequency for this filter is
shown in the article describing it.

The second of these, the Tyrr 1951-A
Filter, is intended to provide, at the
common 400-cycle and 1000-cycle audio
test frequencies, rejection both of ex-
traneous pickup and of harmonics pres-
ent in the generator voltage or developed
in non-linear elements in the bridge
itself. Taken in combination, the Tyrr
1214-A Unit Oscillator, which provides
substantial power output at 400 cycles
and 1000 cycles, the Typrr 1951-A Filter,
and the Type 1212-A Unit Null Detector
form an excellent generator-detector sys-
tem for all General Radio audio-fre-
quency bridges.

An interesting application of this sort,
in illustration, is found with the Tyrr
667-A Inductance Bridge. The relatively

Figure 3. Voltage response curve for the Unit Null Detector.
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low impedance of this bridge often re-
quires particularly high sensitivity in the
detector to assure adequate precision of
balance. The Typr 1951-A Filter, which
is provided with a “tap-down’ arrange-
ment to match different impedances,
actually provides voltage gains of the
order of 20 to 30 db from resonant rise
at these low impedance levels. Even in
this exacting use the combination of the
Tyre 1951-A Filter and the Typr 1212-A
Unit Null Detector therefore makes a de-
tector of entirely satisfactory sensitivity.

Another special application occurs
when the combination of the TypE
1214-A, Typr 1951-A, and TypE 1212-A
is used with the Type 561-D Vacuum-
Tube Bridge. Two problems arise with
this system. The first comes about be-
cause the generator voltage is limited to
a level that will not cause shift in meas-
ured tube coefficients caused by too
large excursions over the non-linear tube
characteristic curves, with consequent
limitation of over-all sensitivity. The
second comes about from noise generated
by the tube being measured. The net
effect is a signal-to-noise ratio consider-
ably larger than that encountered with
other bridges, and an exaggerated diffi-
culty in realizing the inherent bridge
accuracy. For the most precise balances,
under these conditions, it is sometimes

desirable to use head telephones so that
the extra discrimination of the ear in
separating signal from noise can be used
to supplement the electrical filtering.

The Typr 1212-A Unit Null Detector
is provided with a meter to make pos-
sible bridge balancing over a frequency
range far in excess of that to which the
ear will respond. For most, tube measure-
ments, the meter is entirely satisfactory
but, for unusually noisy tubes, it may be
desirable to accept the inconvenience of
head telephones to obtain extra diserimi-
nation, which is useful not only in re-
jecting noise but in identifying sources
of pick-up and distortion.

For frequencies above the audio range,
the Typr 1212-A Unit Null Detector is
useful for most laboratory applications
either with no filter or with the TyrE
1212-P1 High-Pass Filter when hum
pickup is bothersome. For field applica-
tion, however, particularly when physi-
cally large devices are to be measured,
tuned-circuit filters are frequently de-
sirable. Simple home-made filters of the
type shown in Figure 5 can be easily
constructed to fit the particular require-
ments of the problem at hand.

For the most exacting applications,
such as antenna measurements in the
broadcast band, high-grade communica-
tion-type radio receivers are recom-

Figure 4. Elementary schematic circuit diagram of the Unit Null Detector.
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mended to supply the desired selectivity
and sensitivity. For less difficult meas-
urement problems, however, the small
size and easily read meter of the Typr
1212-A Unit Null Detector make it a
preferable detector.

Figure 4 is an elementary schematic
of the Type 1212-A. The instrument is
seen to be a relatively conventional
three-stage broad-band amplifier using
series-peaking compensation. The un-
conventional feature is the use of germa-
nium-diode clippers to obtain the quasi-
logarithmic input-output relationship.
This method of shaping is important to
the proper operation of the instrument
since it eliminates the long time-constant
that would be necessary to secure proper
automatic-volume-control action at low
audio frequencies and insures a speed of
1Edward Karplus, ‘‘V-H-F and U-H-F Unit Oscillators,”

General Radio Experimenter, XXIV, 12, May, 1950.

““New Unit Instruments—Power Su plles—\/lodulatm‘
Robert B Hohtmond, " The' Unst, Crostal’ Oseilitor,”
General Radio Experimenter, XXVI, 9, February, 1952.

A. G. Bousquet, ‘‘A New Unit Oscillator—50 to 250 Me,”
General Radio Experimenter, XXVII, 8, January, 1953.
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Figure 5. Simple tuned-circuit filter.

response that is limited only by the
ballistics of the meter used.” These bal-
listics are so chosen that the instrument
is critically damped to make bridge
balancing easy and rapid. The balanced
meter circuit, combined with regulation
of the tube voltages, maintains good
stability of meter deflection as the line
voltage is varied, and inherent noise in
the amplifier is just enough to cause a
small meter deflection which can be
corrected by the Apjust Zrro adjust-
ment on the panel. A METER SENSITIV-
1Y control on the panel can be used to
set the full-scale meter reading for the
voltage range to be displayed.
— RoBErT B. RicamonDp

21t should be noted that the clipping destroys the wave-
shape of the output signal except at very low input levels.

Head telephones should, therefore, be used to study distor-
tion or pick-up only near bridge balance.

SPECIFICATIONS

Sensitivity: Less than 40 microvolts input at 1 ke
is required to deflect one per cent of full scale
on the meter.

Voltage Response: See Figure 3.

6AKS5, one Type 12AX7, and one Type OA2
Tubes which are shipped installed.

A ilable: Typres 1212-P1 and 1951-
A Fllters TYPh 1203-A Unit Power Supply.

Frequency Response: See Figure 2. g';"n::'}‘l‘(;:,“;v((\‘ﬁﬁlﬁh) 9V5 x (height) 53¢ x (depth)
Tubes: The instrument requires three Type Net Weight: 514 pounds.
Type Code Word Price
1212-A Unit Null Delector® .. .is oo csecomsissssesssssse ALACK $160.00
1203-A Uni PoWer SUDERY - <.xisa v s soam sivionissm siarals s ALIVE 47.50

*U. S. Patents Nos. 2,125,816 and 2,548,457.

TYPE 1212-

The Type 1212-P1 10-ke High-Pass
Filter is designed primarily for use with
the Type 1212-A Unit Null Detector to
attenuate low-frequency noise and hum.
It is a shielded R-C type filter and pro-
vides about 50 db attenuation at 60

P1 HIGH-PASS FILTER

cycles when used in conjunction with
the Type 1212-A and fed from a low-
impedance source.

It can be used equally well with other
equipment, provided the load impedance
is of the order of one megohm or higher.
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Figure 1. Attenuation characteristics of the Type 1212-P1 High-Pass Filter.
The circuit diagram is shown at the upper right.

At lower load impedances or at source
impedances of several thousand ohms;
characteristic
modified, but useful rejection of low-

the attenuation will be
frequency noise and hum will be found
in most cases.

The attenuation characteristic plot-
ted in Figure 1 was measured with a

load impedance of one megohm and a
source impedance of 600 ohms. The
circuit diagram is shown in the inset.
The filter is housed in a Type 874-X
Insertion Unit Case, equipped with
Type 874 Coaxial Connectors at each
end. The filter is symmetrical and either
end may be used as input or output.

SPECIFICATIONS

Attenuation Characteristic: See curve (Figure 1).
Nominal Load Imped : 1 megohm.
Input Voltage Limit: 150 volts maximum.

Type

1212-P1

1
U. 8. Patents Nos. 2,125,816 and 2,548,457,

High-Pass Filfe# < :.5.00/ 00040«

Terminals: TyrPe 874 Connector at each end.
Dimensions: 7§ inch diameter by 43¢ inches long.
Net Weight: 3 ounces.

Code Word Price

TYPE 1951-A FILTER

The Typr 1951-A Filter is a parallel-
resonant L-C' circuit which is tuned to
400 or 1000 cycles per second =42 per
cent. It is designed to operate at the
input to high-gain amplifiers such as
the General Radio Type 1212-A or

Figure 1. Panel view of the Type 1951-A Filter.
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