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SPECIFICATIONS

TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR.

Fraquancy Raspongs:

Tunable Filters — 20 cps to 20 ke in 3 ranges; 5% bandwidth;: 2nd
harmonic at least 34 dbh down from peak, 3rd at least 40 db down;
rejection filter on two highest ranges reduces 60-cycle level to at
least 60 db below pealk (50 db at 50 eps). Disl accuracy is +39%,

50- and 100-ke Filters—2nd harmonic 44 and 53 ¢k downf, respectively.
™ Flat Response — 13 db 20 cps to 100 ke
Sensitivity: See plot. Typically 0.5 microvolt over most of the fre-

quency range i 1)

Moise Lovel Referred 10 Input See Fig (iNoise figure at 1 ke is lese than
2 db at an optimum source impedance of 27 kilohms.

Noise Level Referred to Quipuh than 30 millivolts on Bat position
and at minimum gain setting.

input Impedance: Approximately 50 kilohms at maximum gain, varies
inversely with gain to one megohm at minimum gain,

Moximum Sofy Input Valtage: 200 volts ac or 400 volts de.

Gain: 120 db on the tunable ranges; 100 db, Aat range; 106 db at
50 ke: 100 db at lm-l‘c)wmition. . )

Outputi 1 volt into 10,000 ohmsa. Internal impedance is 3000 o¢hms,
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Minimum input for full-scale meter deflection as & funciion vf frequency.

Mater Linearity: Db differences on seale afé accurate to +5% for
input of leas than 0.3 volt.

Compreasion {on LOG position): Reduces full-scale semsitivity by
40 db. Doea not affect bottom 209 of seale,

Distantlon {in FLAT position): Lexs than 3¢9, (from meter rectifisrs).
Powser Supply: 12 volts de, from 9 mercury (M72) cells in series,
Estimated battery life is 1500 hours.

Accessories Supplted: Tyrx §74-058A Cable Connector.

Dimenslons: Width he;fht. 8, depth 7}4 inches (205 by 150 b
180 mm), over-all. Panel adaptor sets are available for 1%-inel
relay-rack mounting (panel height 51§ inches).

Nei Weight: 534 Tb (2.6 kg).
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SPECIFICATIONS (cont)
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Sensitivity and fregquency range
of Type 1232.A.

TYPE 1232-P1 RF¥ MIXER.

(Accessory not supplied)

Frequancy Range: 70 ke to 10 Me. (Can be used up to 60 Me, with
care in the selection and identifieation of Iocal-oscilﬂtor frequencies, }
1sF Quigut Frey tas1 Bwitch-selected to 20 ke or 100 ke.
Bandwidth: 0.8 ke in 20-ke position, 10 ke in 100-ke position with a
20-kilohm output load (Tyez 1232-P1 RF Mixer alone).
Samitivity; {Open-citruit voltage from 50-ohm source, equivalent

to noise level.) 'gg[ih‘lenlly 1 mieravolt from 70 ke to 150 ker 0.4
microvolt from i ¢ ta 10 Mc,

input impedonce: Approximately 200 ohma,

Qutput Impadancs: Approximately 20,000 ohms.

Dimemionn Diameter 217, length 624 inches (58 by 175 mm).

et Weight: 1 pourd (0.5 kg).

General Radio Experimenter reference: Vol. 35, No. 7, July, 1961,

U.5 Patent No. 2,548,457 and D 187,740
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Figure 1. Type 1232-A Tuned Amplifier ond Null Detector.
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TYPE 1232-A
TUNED AMPLIFIER
AND NULL DETECTOR

Section 1

INTRODUCTION

1.1 PURPOSE.

The Type 1232-A Tuned Amplifier and Null Detector (Figure 1} is
a sensitive, low-noise amplifier continuously runable from 20 cps to 20
ke, with additional fixed-tuned frequencieas of 50kc and 100kc. Incanded
primarily as a bridge detector, the Type 1232-A can also be used as a
decector of  high-frequency modulated signals (with a crystal demodu-
lator), a wave analyzerat audio frequencies, and a preamplifier for trans-
ducers, Usable to 10 Mc by addition of Type 1232-P1 RF Mixer.

1.2 DESCRIPTION.

The Type 1232-A consists of a low-noise preamplifier, a frequen-
cy-selective stage (feedback amplifier and null network), an amplifier-
comptessot stage, and a metet-rectifier circuit (se¢ block diagram, Fig-
ute 2). The total gain of the amplifier is about 120 db. Full-scale meter
sensitivity is I microvolt or better over most of the frequency range.
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Figure 2. Functionol diggram of the null detector.
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GENERAL RADIO COMPANY

With che Type 1632-A Induccance Bridge, this oull detector per-
mits inductance balances to a resolurion of 1 part in 106. Comparable
precision for capacitance balance can be obtained with the Type 1615-4
and  716-C Capacitance Bridges.Useful also as a null detector fof ¢-f
bridges such as the Types 916-AL and 1606-A {to 10Mc) wich Type

1232- P1 RF Mixer accessory,
The amplifier is powered by 12 volts d¢, supplied by nine mercury

batteries in seties. The output is I volt inco 10,000 chms.
Front mountings are extendible to tilt instrument face,
1.3 CONTROLS AND CONNECTORS.

The following table lists controls and connecrars:

Name Type Function
FILTER TUNING Contiouous Tunes filter wicthin selected
raotary codtrol tuning range.
FILTER G-pasition Selects desired frequency char-
FREQUENCY rotary switch actetistic; tuning-frequency range

of 20-200¢ps, 200cps - 2 ke, or 2-20
ke; flag,30-ke or 100-ke tesponse,

GAIN Rotaty conttol  Tutns instrument on or off and
conteols gain,
METER Toggle switch  Selects linear or logarithmic re-
sponse.
INPUT ‘Type 874 Coax- [nput terminals.
ial Connector
OUTPUT Pair of Type Output terminals,
938 Binding
Posts
EXTERNAL FILTER Phone jack Connection for external filcer.

1.4 USE OF EXTERNAL FILTERS.

Filters can be connected at the EXTERNAL FILTER jack. When
a telephone plug is insetted in this jack, the built-in shunt filter is dis-
connected. The external filter may be either a seties-tuned circuit to
trap out an undesired frequency or an antitesonant parailel-tuned circuit
to improve the selectivity at the desired frequency. For the purpose of
calculating the Q of the extecnal filter, the source impedance is about
700 ohms. Since the external filter is plugged into the circuit at a point
beyond the €0-cps rejection filter and where there is 80-db gain to the
meter circuit, it is imporcant that the extetnal filter be shielded and pre-
ferably that it use a toroidal inductor for minimum sensitivity to hum

piekup.
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TYPE 1232-.A TUNED AMPLIiFIER AND NULL DETECTOR

Section 2
PRINCIPLES OF OPERATION

2.1 PREAMPLIFIER.

The preamplifier stage of the Type 1232-A Tuned Amplifier and
Null Detector is designed to minimize ncise from both low-impedance
saurces, such as inductance bridges at low frequencies, and high-imped-
ance sources, such as capacitance bridges at low frequencies.! A tran-
sistor with a noise figute of 3 to 5 db at an optimum source impedance
of 50 kilohms is used, By use of negative feedback, the input impedance
of the preamplifier is also made 50 kilohms, and the ncise level indi-
cated on the output meter is relatively constant and independent of source
impedance.

The input transistor is protectad from possible damage due to large
ovetloads by a limiter consisting of a series capacitor and two shunt
silicon tectifier diodes. This circuir effectively prevents signals greater
than 1 volt, peak-to-peak, from reaching the input rransistor 2nd does
not contribute noise or distortion to low-level signals.

Maximum gain of the preamplifier is about 40 db, which is ade-
quate to swamp the noise of succeeding stages. After preamplification,
the signalpasses througha set of series and shuat filters, which are de-
signed to reject frequencies above and below the selected tuning range.
Typical fileer characteristics ate shown in Figure 3. On all switch po-
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Figure 3. Typ'icul filver characteristics of the Type 1232.A.

14, E. Sagdetson snd R, G. Fulks, "A Simplified Noise Theory, and lts Applicatics o
the Deslgn of LowNolse Amplifier,” IRE Tiansactlon on Andio, Jolys Auguat, 1961,



GENERAL RADIO COMPANY

sitions except FLAT and 20 - 200 C, another rejection filter reduces the
response at 60 ¢ps to greater than 60 db below peak tesponse.

2,2 FREQUENCY-SELECTIVE AMPLIFIER.

This amplifier consists of three srages with negative feedback
throngh a nullnetwork, whichhas its null ar the degired op-eriting frequen-
cy. Since thete is negative feadback at all frequencies bue the desired
one, the aver-all response peaks ac this frequency and is roughly equiv-
alent to that of a tuned circuit with a Q of abour 20 (5% bandwidth). The
unique featuce of this null network is its one- potentiometer tuning. Many
aull networks require three variable elements, either ganged capacitors
or ganged potentiometers. This leads to many problems in aligomeont and
tracking the three elemeats to maiatain a good null. The Hall null net-
work 2 has a perfect null in theory for any position of the tuning potenti.
ometer, and it is possible to cover a 10;1 tuning range with a 40-db ex-
ponential potentiometer. Tuning capacitors are switched tochange ranges,
maintaining the impedance level of the null network approximately con-
stant for the three runing ranges.

Since the 30-kc and 100-k¢ aull networks need oot be tunable, con-
ventional twin-T aull networks are used,

On the FLAT position of the range switch, all filters are switched
out and the frequency response is flat to within 13 db from 20 cps two 100
kc. The overall gain of the amplifier is reduced by 26 db to keep the
noise level on the output meter equal to about 10 percent of full scale
at maximum gain,

2.3 NULL NETWORK.

The Type 1232-A Tuned Amplifier and Null Detector uses an RC
null network with only one variable component to adjust the frequency
of the null. This avoids the use of ganged variable components, which
must rack closely to maintain stability when used in highly selective
feedback amplifiers. ‘The network (Figure 4), consisting of three-ters

(nn!nzu;n
K

T* 1 I Figure 4. Null Circvit of the Type 1232-A
b Tuned Amplifier and Null Detector.
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zl{em P. Hall, IRE Transactions on Citcuit Theory, Semtenber 1933, Vel CT-2, No, 3,
p 283; Genenal Radio Experimenter, Vol 35, No. 7, July, 1961, p 8.
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TYPE 1232.A TUNED AMPLIFIER AND NULL DETECTOR

minal RC circuits, gives a complete null without being balanced againse
a voltage divider, and permits frequency adjustment wich a single poten-
tiometer. The runing law For this cireuir is

N S
“o T RC\ (1 ~2) (1+2K)

In order to span a 10-to-1 logarithmic frequenéy range, the potentiometer
must have an exponential chatacteristic of over 100 to 1.

The selectivity of the transfer admittance, .éL {or y 21}, is quite
in

constant as the null frequency is changed. In otder to use this charac.
teristic, the network must be driven by and loaded by low impedances,
Therefore, it is used in a feedback circuit with an amplifier having low

E
inputand outpur impedances and a transfer resistance 1-—0' (ora real Zyy )
in

that is chosen to give the desired selectivity. This combinarion pro«
vides a second-harmonic rejection of 34 db over each 10-to-] frequency
range.

2.4 AMPLIFIER-COMPRESSOR.

With the METER switch ser to the LINEAR position, the amplifier-
compressor functions 2s a linear amplifier, driving the meter reccifier
circuit and supplying the output terminals with about 1.4 volts for full-
scale deflection of the meter. The dc supplied to che lase cransistor is
sufficient to drive the oncpur meter to full scale, bur very litele more, so
that it is impossible to damage the meter by overdriving the amplifier.

For ou}l detector use, the METER switch is thrown 1o LOG, effec-
tively compressing che upper part of the meter scale. Two paics of sili-
con dicdes are switched in shuae with the collector resistars of two tran-
sistofs to provide a nonlinear collector impedance. Owing to the voleage
offset of the silicon dicdes, the bottom 20 percent of the meter scale is
vitually unaffected. A signal level cotrespoading to L0Q percent de-
flection for linear response will drop to 50 percent for logarithmic re-
sponse. An increase of 20 db increases the reading to BQ percenc, and
another 20 db raises the reading to 100 percent.

2.5 METER CIRCUIT.

The meter circuit uses a full-wave rectifier in order to double the
ripple frequency that passes through the meter and thus to prevent the
needle from vibrating visibly at 20 cps. Resistors are used in place of
two of the rectifiers in the conventional full-wave bridge in order to
linearize the relation between meter indication and signal level, and to
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minimize distortion. No dc amplification was incorporated intothe meter
circuit, so that chere is no need for a dc zeto adjustment on the front
panel and no possibility of dc zero instabilicy. High-impedance, crystal-
type earphones can be connected to the ourput terminals.

Section 3
OPERATING PROCEDURE

3.1 USE AS AN AMPLIFIER OR PREAMPLIFIER.
To use the Type 1232-A Tuned Amplifier and Null Detector as an
amplifier:
a. Connect the inpuc signal to the INPUT connector. Adaptars for
connectors other than Type 874 are available from General Radic (see
table at reac of this manual),

NOTE
For connection to tinding posis, use a Type 874-R34
Patch Cord.  (Hum pichup is too great with a Type
874-Q2 Adapior.}

b. Set the METER switch 1o LINEAR,

¢. Set the FILTER FREQUENCY switch for the desired character-
istie: FLAT, 20-200C, 200 C - 2KC, 2-20 KC, 50 KC, or 100 XC.

d. With the GAIN control, turn the instrument on and adjust the gain
to the desired level. The total range of the GAIN control is 120 db, and
attenuation in db is roughly proportional to therotation angle of the con-
ol knob.

¢. The OUTPUT cerminals may be connected to an oscilloscope or
bheadphones. The ced binding post is high, the black binding post is
ground.

The high sensitivity of this instrumeat permirs its use as a pre-
amplifier for transducer outputs or oscitloscope input.

File Courtesy of GRWiki.or



TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR

3.2 USE AS A NULL DETECTOR FOR BRIDGE BALANCING.
To use this instrument as a detector for bridge measwrements:

a, Connect the INPUT terminals of the Type 1232-A to the DE-
TECTOR terminals of the bridge.

b. Set the METER switch te LOG.

c. Set che FILTER FREQUENCY and FILTER TUNING coatrols
to the desired frequeancy.

d. With generator and unknown connected to the bridge, set the
GAIN control of the Type 1232-A for approximately half-scale deflection
of the outpur meter, and tune the FILTER TUNING control for mazimum
output.

The bridge balance can now be made in the conventional manner,
readjusemene of the GAIN control as balance is approached.

3.3 USE AS A DETECTOR-DEMODULATOR.

For the deteccion of modulated high-frequency signals, the Type
1232-A Amplifier and Null Detector can be used with the Type 874-VQ
Volimeter Detector. Sensicivity is approximately 100 pyv full-scale up
to abour 2000 M¢, The crystal output of the Type 874-VQ Voltmeter De-
tector should be connected through a Type 874-R22A Patch Cord 1o the
INPUT connector of the Type 1232-A. The FILTER FREQUENCY and
FILTER TUNING controls should be set to the frequency of the modu-
lation on the high-ftequency signal.

3.4 USE IN AUDIO SPECTRUM ANALYSIS.

The tuned amplifiet can be used as an audio-frequency wave an-
alyzet with a sensitivity of 1 pv and a bandwidth of about 5 percent.
For approximate measurements, the gain can be asgsumed to be constant
with frequency. More accurate measurements can be obtained if the am-
plifier is first calibsated with a constant-amplitude, variable-frequency
signal, The typical variation of peak response vs frequency is shown
in Figure 5.
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Figure 5. Typical voriation in peak response with frequency for
constant gain-contrat setting.
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1.5 RF HETERODYNE RECEIVER.

By adding the accessory Type 1232-Pl RF Mixer ahaad of the
Type 1232-A and using an appropriate local-oscillaror source,a sen-
sitive well-shielded, heterodyne receiver with good harmonic rejection
can be assembled. It has a frequency range from 70 ke to 10 Mc (good
to 50 Mc by careful LO setting), When the frequency of the Jocal oscil-
lator is swept, the combination can be used for approximate spectrum
analysis with an oscilloscope. It can also be used as a sansitive lev-
#] indicator in attenuation measurements,

Section 4
SERYICE AND MAINTENANCE

4.1 GENERAL.

The two-year warramty given with every General Radio instrument
attests the quality of materials and workmanship in our products. When
difficulcies do occur, our service engineers will assist in any way pos-
sible,

Incase of difficulties thatcannot be eliminatad by theuse of these
service instructions, please wrice or phone our Service Department, giving
full information of che uouble and of ateps taken to remedy it. De sure
to mention the serial and type numbers of the instrument.

Before returning an instrument to General Radio for aervice, pleaae
write to our Service Department or nearest districe office {see back cover),
requescing a Recurned Material Tag. Use of this tag will ensure proper
handling and identification. For insiruments not covered by the war-
ranty, a purchase arder should be forwarded to avoid unnecessary delay.

File Courtesy of GRWiki.or



TYPE 1232A TUNED AMPLIFIER AND NULL DETECTOR

4.2 REMOYAL OF COYER.

To open the insttument for access to transistors and components,
loosen the two fluted captive screws at the rear of the instrument and
slide the U-shaped dust cover away from the panel. All transistocs and

compenents are now accesgible,

4.3 BATTERY REPLACEMENT.

The Type 1232-A Tuned Amplifier and Null Detector is powered
by nine M72 mercury batteries (Mallory RM-4R or equivalenc), which will
last for over 1500 hours with normal use. For a simple check of the bat-
teries, measure the dc voltage between anchor termigal 6 and ground.
This should be 12 volts.

To replace the batteries, remove the cap {twist counterclockwise
and pull our) on the right-hand side of the instrument underthe M72 CELLS
engraving. Bacteries must be inserted with the positive () ends facing

intd the instrument. Allow ¢learance space in rack mounts. To temove
batteries on rack-mounted equipment, insert thin rod, through opposite
panel and push. Or, tape cell stack together and leave 2-inches ex-
tra as a pull tab,

4.4 INTERNAL NOISE.

At certain frequencies the sensitivity of the Type 1232-A Tuned
Amplifier and Null Detector greatly exceeds the catalog specificatioas.
With maximum gain ac these frequencies, the noise generated by tran-
sistor Ql00 normally causes large deflection of the oucput mcter, For
maximum useful gain, the GAIN control should be set low enough so
that the noise level at the output is not greater than 10 percent of full
scale. '

For minimum seasitivity to hum pickup and stray fields, input con-
nections must be shielded. Do not use an adapror from the Type 874 IN-
PUT connector 1o binding posts; use a shielded Type 874 cable.

If, with completely shielded input connections, the noise level of
the Type 1232-A greacly exceeds the values given in Figure 6, the noise
is probably caused by Q100. If it is necessary to teplace chis transiseor,
a teplacement with a high 5 (beta) will usually give the lowest noise
levels,

It is possihle, hue not likely, that Q101 will contribute signifi-
cancly to the internal noise. If ic is necessary to replace Q101, select
a Type 2N169A uansistor with a S grearer than 60.

Due to the large amount of amplificacion that follows the GAIN
control, there is always a small amount of noise present at the owrput
terminals. At minimum gain, this should be less than 50 mv and should
cause no more than 1 percent deflection of the output meter. Thia noise
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is generally caused by Q201, which may be caused by Q200, which can
be interchanged with Q202, or replaced. Occasionally, the noise may be
caused by Q200, which can be interchanged with Q203, Q204, or Q205,

or replaced.
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4.5 TRANSISTOR YOLTAGE AND RESISTANCE MEASUREMENTS.
The following table gives the normal voltage and resistance meas-

urements from transistor terminals to ground. A deviation of 10 percent

from any of these values is not necessarily abnormal,

20

I
50 100

TABLE OF VOLTAGES AND RESISTANCES

wya REFERRED TO INPUT

Transistor |Term. | De Valts | Ohme To || Tronsistar [Term. | De Valts | Ohms To
{Type) Te Graund |  Ground {Typs) To Grovnd| Ground
Q100 C 7.8 22k Q202 [ 0 0
{TR-2/24929)| E 3.6 220k {2N1395) E 3.5 11k
B 3.7 33M B 3.3 22k
Q101 C 11,6 2.2k Q03 C 1.7 100 k&
(Ta-lfmlﬁsq E 7.7 40k {TR-1/IN1694) E 0.4 4.7k
B 7.8 132k B 0.3 42k
Q200 c 7.4 3k QZO( C 3.6 47 k
 TR-1/2M169A)] E 3.6 Bk (TR-1/IN169A)| E 1.6 10k
B 3.7 120k B 1.7 100 k
Q201 C 313 2k Q205 [ 7.2 L4k
(2AN1395) E 7.8 Bk {TR-1/ZN169AX E 3.3 3k
B 7.4 Mk B 1.6 7k

10




TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR

1. Before making transiscor voltage measurements, make sure that the
bacttery woltage s approximately 12 voles (refer co paragraph 4.3).
Turn the instrument on but leave the GAIN control counterclockwise,
secthe FILTER FREQUENCY, switch to FLAT and the METER switch
to LINEAR. Measute voltage with a vacuum-tube voltmetez.

2. Before making resistance measuwrements, remove all the bacteries and
shore-circuit anchor rerminal 6 to ground. Remove all transistors.
Set the GAIN conrrol to OFF, the FILTER FREQUENCY switch to
FLAT, apd the METER switch ro LINEAR,

4.6 TRIMMER.CAPACITOR ADJUSTMENT.

Normally, the factory-set trimmer capacitor adjustment (C202) will
not require artention. However, adjustment may be necessary if tcan-
sistor Q201, Q203, or Q204 is replaced. If the frequency response for
the FLAT characreristic is outside the specified limits, adjust the uim-

mer capacitor as follows;
a. With the FILTER FREQUENCY switch set at FLAT and a l-ke
sigoal ac the INPUT conncceor, adjust the GAIN control for a 5-db meter

indicarion.

b. With the GAIN and FILTER FREQUENCY controls unchanged,
apply a 100-ke signal {of the same amplitude as the 1-kc signal) to the
INPUT connector and adjust the trimmer capacitor, C202, for a meter in-
dication of 5 db. Check the frequency response below 100 ke to make
sure it is within the specified limits.

¢. With same settings, use continuously variable source to check
thar response is flar within 33 db from 20 cps to 100 ke, Adjusk with
C 202, if necessary.

11
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Figure 7. Bottom interior view of the Type 1232-A.
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TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR

PARTS LIST
REF NO. I DESCRIFTION ] PART NO,
BT1 BATTERY, Drycell, mercury, type M72 3410-1372
C100 CAPACITOR, Plattic, 0.15uf £10%, 6D0v 4860-9400
C101 CAPACITOR, Electrolytic, 1pf £20% 35dcwv 4450-4300
CLU2 CAPACITOR, Electrolytic, 3.3.F +20% 15dewy 4450-4600
c103 CAPACITOR, Electrolytic, 6.9pf £20% 6dewv 4450-4800
Clo4 CAPACITOR, Blectrolytic, 4.7pf £20% 10dcwy 4430-4700
200 CAPACITOR, Electrolytic, Suf S0dcwy 4450-3900
czol CAPACITOR, Mica, 200pf t10% 4620-1220
c202 CAPACITOR, Trimmer, 8-50pf +5% 4910-1170
C204 CAPACITOR, Mica, 30pf £10% 4620-0650)
C208 CAPACITOR, Electrolytic, 2 fdewv 4450-2610
C206 CAPACITOR, Mica, 100p{ X1 4620-1000
C207 CAPACITOR, Electrolytic, 100pf 25dcwv 44502900
<208 CAPACITOR, Electrolytic, 100uf 25dewy 4450-290Q
c209 CAPACITOR, Plastic, 0.22pf $10% 100dcwy 4860-7981
Cc210 CAPACITOR, Electrulytic, 10uf £20F 20dcwy 4450-5100
c211 CAPACITOR, Ceramic, 680pf 105 NM 4400-4950
cuz2 CAPACITOR, Electrolytic, Suf S0dcwy 4450-3300
c2i3 CAPACITOR, Ceramie, 680pF £105%, NM 4400-49%0
C214 CAPACITOR, Electrolytic, Spf S0dcwy 4450- 39500
C215 CAFPACITOR, Electrolytic, Suf S0dcwy 4450-3900
C216 CAPACITOR, Electrolytic, Spf S0dcwv 4450-3900
c217 CAPACITOR, Electrolytic, 15¢:f 15dcwy 4450-3700
218 CAPACITOR, Electroiytic, Spf S0dcwy 4450-3900
c219 CAPACITOR, Plastic, 0.464uf £2%, 100dcwy 4860-7990
c220 CAPACITOR, Mlastic, 0.464pf +2% 100dcwv 4860-7950
G221 CAPACITOR, Fastic, 0.464pf £2F 100dcwry 4860-7990
C222 CAPACITOR, Mica, 464pf £1%, 4710-053%
C223 CAPACITOR, Mica, 464pf £1%, 4710-0535
C224 CAPACITOR, Mica, 464pf £1% 4710-0535
C225 CAPACTTOR, Mica, 0.001pf £1F 4710-0100
C226 CAPACITOR, Mica, 0.001pf £1F 4710-0100
c227 CAPACITOR, Mica, 0.001pf £1% 4710-0100
C230 CAPACITOR, Plaatic, 0.01pf 2% 100dcwy 4860-7650
c2i CAPACITOR, Plastic, 0.00681uf $2% 200dcwy 4360-750%
C239 CAPACITOR, Electrolytie, 6.8uf +20% édowv 4450-4800
C240 CAPACITOR, Plaadc, 0,015uf £10% 100dcwy 4860-7655
241 CAFACITOR, Plaatic, 0.0022uf +10% 200dcwy 4860-7329
C242 CAPACITOR, Plastic, 0.000uf +10F 200dcwy 4860-7309
C243 CAPACITOR, Flastic, 0.01pf +2% 100dcwv 4860-7650
C244 CAPACITOR, Plastc, 1pf 2% 100dcwy 4460-5002
c245 CAPACITOR, Plastic, 0.1pf $2% 100dcwy 4860-8251
C246 CAPACITOR, Plastic, 0.01pf + 2% 100dcwy 4860-7650
Cc247 CAPACITOR,, Plastic, lpf 2%, 100dcwy 48608002
c248 CAPACITOR, Plastic, 0.1uf +2% 100dcwy 4860-8251
C249 CAPACITOR, Flastic, 0.0Ipuf +2% 100dcwy 4860-7650
C250 CAPACITOR; Plastic, Ipf £2% 100dcwv 4860-8002
Q251 CAPACITOR, Plastic, 0,1yf 12F, 100dcwy 4860-8251
C252 CAPACITOR, Flastic, 0.0033uf +10%, 200dcwy 4860~735%
C253 CAPACITOR, Plastic, 0.047yf +10% 100dcwy 4360-3200
Ci54 CAPACITOR, Plastic, O0.22uf £10% 100dcwy 4860-798)
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GENERAL RADIO COMPANY

PARTS LIST (cont)

REF NO. | DESCRIFTION PART NO.
CRIOO SEMICONDUCTOR, Diode, type IN3253 6051 -1001
CRIO! SEMICONDUCTOR, Diode, type IN3253 6081- 1001
CR102 SEMICONDUCGTOR, Diode, type IN3253 6081 -1001
CR103 SEMICONDUCTOR, Diode, type IN3253 6081 -1001
CR200 SEMICONDUCTOR, Diode, type IN3253 6081 -1001
CRZO0L SEMICONDUCTOR, Dinde, type IN3253 6081-1001
CR202 SEMICONDUCTOR, Diode, type IN3253 6082 -1001
CR203 SEMICONDUCTOR, Diode,type IN 3253 . 6081 -1001
CR204 SEMICONDUCTOR, Diode, type INI#1 6082-1008
CR205 SEMICONDUCTOR, Diode, type INL#1 6082-1008
Jroo JACK, Coaxial 0874-9440
Jro2 JACK, Phone, NC 4260-0400
J200 JACK, Binding post 4060-0100
7201 JACK, Bimding post 4060-0100
L200 INDUCTOR, Choke, 2200ph $10% 4300-6370
L201 INDUCTOR, Choke, 1000ph $10% 4300-5000
1.202 INDUCTOR, Choke, 390uh +10% 4300-4390
M1 METER, [00ua 5730-1220
Q100 SEMICONDUCTOR, Transistor, type ZN929 8210-1002
Qron SEMICONDUCTOR,, Transistor, type ZN16%A 8210-1692
Q200 SEMICONDUCTOR, Transistor, type ZN1694 8210-1692
Q201 SEMICONDUCTOR, Transistor , type 21395 8210-1395
Q202 SEMICONDUCTOR, Transistor, type 2N1395 8210-1395
Q203 SEMICONDUCTOR, Transistor, type 2N169A 8210-1692
Q204 SEMICONDUCTOR, Transistor, type 2Ni694 8210-1692
Q205 SEMICONDUCTOR, Transistor, type ZNI69A 8210-1692
R100 HESISTOR, Composition,3.3M 5% 1/2w 6100-5335
RiO1 RESISTOR. Compogition, 220k +5% 1 /2w 6100-4225
1102 RESISTOR, Composition, 2.2k £5% 1/2w 6100-2225
R1034 FOTENTIOMETER, Dual 500k 1232-0400
R03B FOTENTIOMETER., Pual 10k 1232-0400
R104 ~ RESISTOR., Composition, 220k 135% 1/2w 6100-4225
R105 RESISTOR, Composition, 22k £5% 1 /2w 6L00-3225
R106 RESISTOR, Composition, 18k +5% 1/2w 6100-3185
R200 RESISTOR, Compositica, 33k £5% 1 /2w 6100-3335
R201 RESISTOR, Composition, 33k 3% 1/2w 6100-3335
R203 RESISTOR, Composition, 1k 5% 1 /2w 6100~ 2105
R204 RESISTOR, Compoeition, 220k 5% 1/2w 6100-4225
R205 RESISTOR, Composition, 220k £5% 1./2w 6100-4225
R206 RESISTOR, Composition, 1k £5% 1,/2w 6100-2105
R207 RESISTOR, Composition, 22k +5% 1 /2w 6100-3225
R208 RESISTOR, Composition, 470 +5¢ 1/2w 6100-1475
R210 RESISTOR, Composition, 22k £5% 1 /2w 6100-3225
R211 RESISTOR, Composition, 1.5k 5% 1 /2w 6100-2155
R212 RESISTOR, Composition, 10k £5% ! /2w 6100-3105
R2i3 RESISTOR, Composition, 470 5% 1 /2w 6100-1475
R214 RESISTOR, Composition, 110k 5% 1 /2w 6100-4115
R21S RESISTOR, Composition, 150k 15% 1 /2w 6100-4155
R216 RESISTOR, Compositon, 27k 5% 1 /2w 6100-3275
R217 RESISTOR, Composition, 22k 5% 1 /2w 6100-3225
R218 'RESISTOR. Composition, 100k :5% 1 /2w 6100-4105
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TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR

PARTS LIST {cont)

REF No. | DESCRIPTION PART NO.
R220 RESISTOR, Composition, 4.7k #5% 1 /2w 6100-2475
R221 RESISTOR, Composidon, 2.2k 5% L /2w 6100-2275
R322 RESISTOR, Composition, 47k £5§ 1,/2w 6100- 3475
R223 RESISTOR, Composidon, 10k 3% 1/2w 6100- 31035
R224 RESISTOR, Composition, 12k #5% 1,/2w 6100-3125
R225 RESISTOR, Composidon, 3.5k +5% 1 2w 6100- 2395
R226 RESISTOR, Composition, 3.3k £5% 1 /2w 6100-2335
R227 RESISTOR, Compositon, 1.8k £5% 1 /2w 6100-2183
R228 RESISTOR, Compesition, 2.7k £5% 1 /2w 6100-2305
R230 RESISTOR, Compogition, 9.1k £5% L /2w 6100-2915
R231 RESISTOR, Composgition, 22k *5% 1 /2w 6100-2225
R232 RESISTOR, Compositon, 9.1k £3% 1 /2w 6100- 2915
R233 RESISTOR, Film 3L.6k 1% 1 /8w 6250-2316
R234 RESISTOR, Fllm 3L.6k £1% 1 /8w 6250-2316
R235 RESISTOR, Film 3.32k +1% 1 /8w 6250-1332
R236 RESESTOR, Film 3.32Zk £1% 1 /8w 6230-1332
R237 RESISTOR, Film 40.2k £1% 1/8w 6250-2402
R238 RESISTOR, Composition, Lk £5% 1 /2w 6100- 2105
R239 RESISTOR, Film 5.11k *1% 1 /8w 6250-1511
R240 RESISTOR, Film 5.11k 1% 1 /8w 6250-1511
R241 RESISTOR, Film L.1k 1% L /Bw 6250-1110
R242 RESISTOR, Film 4.9%k *1% 1 /8w 6250-1499
R243 RESISTOR, Film 4.9% 1% 1 /8w 6250-1499
R244 RESISTOR, Film 1.08K 1% 1 /8w 6250-1105
R245 RESISTOR, Composition, 1.8k 5% 1 /2w 6100-2138
R246 RESISTOR, Composition, 3.3k £5% 1 /2w 6100- 2335
R247 RESISTOR, Film 15.6 t1% 1 /2w 6450-9196
R248 RESISTOR, Film 6.65k £1% 1 /2w 6450- 1665
R249 RESISTOR, Film 200k 1 /2w

R250 POTENTIOMETER, Wire wound 3.25k 1 /2w 09754040
5100 SWITCH, SPST {mounted on R103) 1232-0400
5200 SWITCH. DPST, toggle 7910-1300
5201 SWITCH, Rotary, wafer 7890-2410

Rotary switch sections are shownas viewed from the
panel end of the shaft. The first digit of the contacy
number refers to the section. The section nearest
the ponel is 1, the next section back is 2, ete. The
next two digits refer to the contact. Contact 0] is
the first position clockwise fr om a strut screw (usu-
atly the serew above the locating key), and the other
contacts are numbered saquentially (02, 03, 04, etc),

proceeding clockwise around the section, A suffix
F or R indicates that the contact is on the front or
rear of the section, respectively,
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GENERAL RADIO COMPANY
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POR COMPLETE DETAILA, REFER TO THE GENERAL RATID CATALOG.
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