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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
sct 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-
with mechanical design that incorporates

only the essential features, malkes 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-
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plete rigid assembly.
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in weight, and basically “miniaturized,”
since the 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 T'yre 1212-A Unit Null Detector,
intended primarily as a balance indi-
cator for a-c¢ bridges, 18 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 c¢c and 5 Mec. 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 uv. 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 Ifigures 2 and 3.
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EXPERIMENTER 2

For a bridge detector, there arc two
immportant advantages of an instrument
having these characteristics. The wide
frequency range makes possible its use
not only with such audio-frequency
bridges as the Tyre 716-C Capacitance
Bridge, TyprPe 667-A Inductance Bridge,
and Tyre 561-1) 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 Typre 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 increasing
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.

FREQUENCY

10~ 100~ lkc

10ke

IOOkc IMc IOMc

/

B

N\

WWW_ americanradionistorvy com


www.americanradiohistory.com

Tyre 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 I'vprk
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.

Iven 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 i1s 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 difhiculties.

The first of these, the Tyrr 1212-P1
[Tigh-Pass Filter, is a simple R-C filter
designed to reduce the gain of the T'ypre
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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 function of frequency for this filter is
shown in the article deseribing it.

T'he second of these, the Typrr 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 harmonies pres-
ent in the generator voltage or developed
in non-linear elements in the bridge
itself. Taken in combination, the T'yrge
1214-A Unit Oscillator, which provides
substantial power output at 400 cycles
and 1000 eycles, the Tyre 1951-A Filter,
and the Typr 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 Typrgr
667-A Inductance Bridge. The relatively

Figure 3. Voltage response curve for the Unit Null Detector.

INPUT VOLTAGE

I0uv 100kv IMv

IOMv

iIOOMv v I0v

IGO

90

80

70

60

INDICATION

50

20 i

METER

- /

20

o} o

www americanradiohistarvy com



www.americanradiohistory.com

low impedance of this bridge often re-
quires particularly high sensitivity in the
detector to assure adequate precision of
balance. The TypE 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. Kven in
this exacting use the combination of the
TypE 1951-A Filter and the TypE 1212-A
Unit Null Detector therefore makes a de-
tector of entirely satisfactory sensitivity.

Another special application occurs
when the combination of the TyprE
1214-A, TypE 1951-A, and TypE 1212-A
is used with the TypE 561-D Vacuum-
T'ube Bridge. T'wo 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

GENERAL RADIO EXPERIMENTER 4

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 Type 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 discrimi-
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 TypeE 1212-A Unit Null Detector is
useful for most laboratory applications
either with no filter or with the TypPE
1212-1 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
broadecast 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 TyprE
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
sinceit 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
ﬂﬂ(iTar(l Karplus, ‘‘V-H-F and U-H-F Unit Oscillators,”’
‘3 1\%:2 erL?xll ilt?aldx;isot flfl’zll g ;i;rsnzllg’e(:\;\gx:'hé]h‘éb llize'sﬁI 1%;1 o clluglg,(t)é)r ol
Raterr B, Kionadonds Thie ok Cargs) Dsillaron,”

General Radio Experimenter, XXVI, 9, February, 1952

A. G. Bousquet, ‘A New Unit Oscillator—30 to 250 Me,”’
General Radio Experimenter, XX VI1I, 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 ApisusT ZERrRo adjust-
ment on the panel. A METER SENSITIV-
1TY control on the panel can be used to
set the full-scale meter reading for the
voltage range to be displayed.
— RoBERT B. RricaMons

2IThould 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: [.ess than 40 microvolts input at 1 ke
is required te deflect one per cent of full scale
on the meter.

Voltage Response: See Figure 3.

Frequency Response: See Iligure 2.

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

Accessories Available: TyprPEs 1212-P1 and 1951-
A Tilters. Type 1203-A Unit Power Supply.
Dimensions: (Width) 9v4 x (height) 53¢ x (depth)
6 inches, over-all.

Tubes: The instrument requires threce Type Net Weight: 514 pounds.
Type Code Word Price
1212-A Unit Null Detector™ .. .......c.ivuieinn. o060 ALACK $160.00
1203-A Unit Power Supply . . ... ... ... oiiiiiiiiii. . ALIVE 47.50

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

TYPE 1212-P1

The Type 1212-P1 10-kc High-Pass
Filter is designed primarily for use with
the TypeE 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

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 impecdance
is of the order of one megohm or higher.

www.americanradiohistorv.com
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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,
the attenuation characteristic will
modified, but useful rejection of low-
frequency noise and hum will be found
in most cases.

be

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

load impedance of one megohm and a

source 1mpedance of 600 ohms. T'he
circuit diagram is shown in the inset.
The filter i1s housed in a Typre 874-X
Insertion Unit Case, equipped with
Tyre 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 Impedance: 1 miegohm.
Input Voltage Limit: 150 volts maximum.

Type

1212-P1 ]

Patents Nos. 2,125,816 and 2,548,457,

U, 48,

High-Pass Filter . . .. ...........

Terminals: TyprPeE 874 Connector at ench end.
Dimensions: 7¢ inch diameter by 43¢ incheslong.
Net Weight: 3 ounces.

Price

$12.00

Code Word

UNCLE [

TYPE 1951-A FILTER

The Tyre 1951-A Filter is a parallel-
resonant - 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 Tyre 1212-A or

Figure 1. Panel view of the Type 1951-A Filter.
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insertion gain (right) of the Type 1951-A Filter.

T'yre 1231-B. In this position, large
amplitude spurious signals such as G0-
cycele pickup are attenuated before they
have an opportunity to overload the
amplifier. This feature is particularly
useful when measuring direct capaci-
tance by the 3-terminal method or when
using other methods in which portions
of the circuit under test are floating
above ground and subject to pickup of
external voltages. A capacitive divider
on the input side allows the filter to be
operated at close to optimmum conditions
regardless of the impedance it sees at
its input.

The insertion gain or loss, working
into a one megohm load, and the second

DRIVING SOURCE RESISTANCE

Filter is wound on a molybdenum-per-
malloy dust-core toroid and enclosed in
a permalloy shield. All circuit elements
are shielded against electrostatic pick-
up. These precautions are taken so that
the filter may be used at the very low
voltage levels encountered at the input
to high-gain amplifiers such as the Gen-
eral Radio T'yre 1212-A or T'yrE 1231-13.
Any pickup that remains can usually be
eliminated by properly positioning and
orienting the filter.

If a shielded input is desired, the
Tyre 274-MB and TyrEe 274-N D Double
Plugs may be used. The output cord
may be terminated in the TypreE 874-Q6
Adaptor for Tyre 874 Connectors, the

harmonie rejection are shown in the Type 274-MB or Tyre 274-ND for 24
curves, Figure 2. inch spaced binding posts, or left un-
The inductor of the Type 1951-A terminated for telephone tip leads.
SPECIFICATIONS .
Frequency: 400 cycles and 1000 cycles. Insertion Loss: Sce Figure 2.
Maximum Allowable R-M-S Input Voltage: Second Harmonic Rejection: Sec [Nigure 2.
Input Impedance Range 1000~ 400~ Accessories Supplied: One TyrE 274-MB Double
= E - Plug, one Tyre 274-N 1) Shielded Plug, and one
0 —  S5K& 10 v 4 v Tyri 874-06 Adaptor*
F 5K — 50K 40 v 16 v M S0 AP, .
" 500 — 500K 145 v 58 v Dimensions: 31§ x 314 x 43¢ inches, over-all.
500K — - L 200 v 165 v Net Weight: 124 pounds.
Type Cade Word Price
1951-A Filter ........ skl Yrrre P aaaan- \ FIBRE [ $65.00
*UI. 8. Patents Nos. 2,125,816 and 2,548,457.
e ———

THE MEASUREMENT OF CABLE CHARACTERISTICS

Coaxial cables play an important role
in today’s electronic world. They are
vital elements in television circuits, ra-
dar, blind landing devices, and practi-

ally every other electronic device em-
ploying high frequencies. The clectrical
characteristics of the cables used in
these applications must meet very rigid

www.americanradiohistorv.com
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GENERAL
specifications' and the problem of ac-
curately measuring the characteristics is
important to the cable designer to en-
able him to check his designs, to the
cable manufacturer to inspect the cable
being produced, and to the cable user
to make it possible for him to determine
accurately the properties of the cables
with which he is working.

There has for some time been an evi-
dent need for published information on

1)oint Army-Navy Specifications, JAN-C-17A, dated
July 25, 1946, **Cables, Coaxial and Twin-Conductor, for
Radio Frequency.”

RADIO EXPERIMENTER 8

the methods of making these measure-
ments and the selection of the necessary
equipment. We are pleased to announce
that this information is now available,
in the form of a paper entitled ‘“The
Measurement of Cable Characteristics,”’
by William R. Thurston of the General
Radio engineering staff.

This paper will be of interest to all
manufacturers and users of coaxial, dual
coaxial, and shielded twin-conductor
cables. A copy will be sent free on
request.

“*UNIVERSAL"”

Since the introduction of the new
General Radio 874-Q Coaxial Adaptors,’
it has been called to our attention that
these adaptors provide the basis for a
truly universal adaptor system for UG-
type coaxial connectors. Interconnection
between any pair of connector systems
is possible with only a limited number
of adaptor units.

For example, to connect a Type-N
Jack to a Type-C Plug, two adaptors
are needed, the Typre 874-QNP and the

1**"New Coaxial Accessories,’’ General Radio Fxperimen-
ter, XXVII, 5, October, 1952, pp. 1-4.

COAXIAL ADAPTORS

TyrE 874-QCJ. These are plugged into
the respective Tyre-N and Typre-C
terminals and the Tyrr 874 fittings are
then plugged together.

The advantages of TyrE 874-QQ Adap-
tors for this purpose are twofold. I'irst,
only a limited number of adaptors is
needed to make any desired connection
between the different UG types and,
second, the joint thus formed has a very
low standing-wave ratio, owing to the
excellent clectrical characteristics of the
adaptors. )
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