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SPECIFICATIONS

TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR.

f ......_'f 1lHpo......
Tun.bl. FII.." - 20 cps t.o 20 ke in 3 rallKes; 5% bandwidth; 2nd

harmonic at lea.~t 34 db down from peak, 3rd at least 40 db down;
rejection filter On two hi(l:hest ranges reduces 6O-cyele level to at
least 60 db below peak (50 db at 50 cps). Dial accuracy is ±3%.

50· lOO·h f1tr.e-s-2nd harmonic 44 ll.nd53 db down, respedhely.
..... flat , ..... _ ±3db 20 cps to 100 kc_ I

Se".iIl"I , See ~lot. Typically 0.1 microVQlt over most of the fre-

quent.y l'II.ll&e (N - 1).
Nol.o t ................. to ,,,..,,,,, Soo Fill: I~Noioo figure at I kc i51ess than
2 db at an optimum oouree impedance of Zl kilobms.
""I•• L....' RehnM to Out,.... Lees than 30 millivolts on lIat position
and at minimum gain settinl't.
h.p.......~ Approximately 50 kHohms at maximum gain, varies
inversely with Kalil to one megohm at minimum gain.
"'''''I..... $oh h."", Volt.,., 200 volts ac or 400 volts de.
0"1101 120 db on the tUll&ble Tang«!; 100 db, Jlat range; 106 db at
50 Ire; 100 db llt lOO-ke position.
Outl"''' 1 volt into 10.000 ohms. Internal impedance is 3000 ohms,

:H-m;=ti:P::t+:td:~ ...
,-~

MoI.r u"...rity, Db differenCllB on seale ~ IlCCW'ate to ±5% for
input of IlllIll than 0.3 volt.
Com_a'." C... LOG ","10"): RedUCllB full-&:la1e sensitivity by
40 db. DGeil not affect bottom 20% of seale.
O..Notlon (I.. RAT ",,'ltlolOlI r- than D% (from meter rectlftera).
Pow.r SUPP'YI 12 volts de, from 9 mercury (M72) cells in aeries.
Estimated battery life is 1500 hours.
Acnuo,los S."lIed, TTl'Il 874-C68A Cable Ctmnector.

DUnon,Io"" Width 8, height 6, depth 7J.i inches (205 hy 150 by
190 mm), over-all. Panel a.daptor aets are available for 19-ineh
relay-rack mounting (panel height 6J4 inches).
Nol Wool,,,,, fiN" 1b (2.6 q).



SPECIFICATIONS (cont)
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SetI$ltilll,y and frequency range

of Type 123M

TYPE 1232.Pl RF MIXER.

(Accessory not supplied)

Fr."......, Rang.. 70 ke 10 10 ¥c. (Can be U8ed up 10 60 Me, with
care In the selection and identi6eation of loeal-oaciUator frequencies.)
I.F Ou ' F....._Mi, Switeh-selected 10 20 ke or 100 kc.
8 1 0.8 kc in 2O-kc position, 10 kc in 10000kc position With a
~kilohm output load (Typ.: 12/J2-Pl RF Mixer alone).
S....irlvlly! (O'pm-circuit voltage from 5O-ohm source, equivalent
Ul Mise leveL) Typieally I mie!'{lvolt from 70 ke to 100 ke; 0.4
microvolt from ISO kc to 10 Mc.
Inpu"m IOC.' Approximately 200 ohms.
OUlp'" I Approltimately 20,000 obnts.
Dim.nsio , Diameter 2J4', length 6%: inches (58 by 175 mm).
Nol W.""" 1 pouRd (0.5 kg).

General Radio EsperimeDte~ reference: Vol. 3S, No.7, July, 1961.

u.s. POlenl No. 2,548,457 and D187,740
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Figure 1. Type 1232·A Tuned Amplifier ond Null DeteetOf.



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 cooriouDusly tunable from 20 cps to 20
kc,witb additional fixed-tuned frequencies of 'Oke and IOOke. Intended
primarily as a bridge detectlX, the Type 1232·A can also be used as a
detector of bigb·frequency modulated signals (with a crystal demodu
latot),a wave analyzer at audio frequencies,aod a preamplifier for trans
ducers. Usable to 10 Me by addition of Type 1232-PI RF Milter.

1.2 DESCRIPTION.
The Type 1232-A coosists of a low-noise prumplifier, a frequen

cy-selective stage (feedback amplifier and null netwOlk), an amplifier
comptessOl stage, and a metet-otectifier circuit (see 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.

Figure 2. Funetionol diagram of the null detector.
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With rhe TypE' 1632·A InduccancfC' Bridge. this null detector per.
mits inductancfC' balances to a resolution of 1 part in 106. Comparable
precision for capacitance balance can be obtained with the Type 1615-A
and 716-c Capacitance Bridges.Useful also as a null d~tector fOf r-f
bridges such as the Types 916-AL and 1606·A (to lOMe) with Type
1232· PI Rf Mixet accessory.

The amplifier is powered by 12 volts dc, supplied by nine mereuty
baneries in seties. The OUtpUt is I volt inw 10,000 ohms.

Ftont mountings are extendible to tilt instrument face.

1.3 CONTROLS ...MD CONNECTORS.
The following table lists controls and connectors:

Name Type Function

FILTER TUNING

FILTER
FREQUENCY

GAIN

METER

INPUT

OUTPUT

COntinuous
rOtary control

6-position
tOtaty switch

Rotaty control

Toggle switch

"Type 874 Coax·
ial Connector

Pair of Type
93g Binding
POSts

TuneS filter within sdected
tUlling range.

Selects desired frequency chat·
acredstic: cuning-frequency range
of 20-200cps, 200 cps· 2 kc, or 2·20
kc; flst,50-kc or 100-kc response.

Turns instrument on or off and
controls gain.

Selects linear or logarithmic re~

sponse.

Input terminals.

Output terminals.

EXTERNAL FILTER Phone jack Connection for external filter.

1.4 USE OF EXTERNAL FILTERS.
Filtets can be connected at the EXTERNAL FILTER jack. When

a telephooe plug is inserted in this jack, the buitt·in shunt filter is dis
connecred. The external filtet may be either a series-tuned circuit to
trap out an undesired frequency or an antiresonant parallel·tuned circuit
to improve the selectivity at the desired frequency. For the putpose of
calculating the Q of the external filter, the source impedance is about
700 ohms. Since the external filter is plugged into ~e circuit at a point
beyond the 60-eps rejection filter and where there is BO.(lb gain to the
meter circuit, it is imporrant that the external filter be shielded and pre
ferably that it use a toroidal inductor for minimum sensitivity to hum
pickup.

2



TYPE 1232.A TUNED AMPLIFIER 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 minimJze noise from both low·impedance
sources, such as inductance bridges at low frequencies, and high.imped
ance sources, such as capacitance bridges at low frequencies. I A uan
sistor with a noise figute of 3 to ~ db at an optimum source impedance
of ~O kilohms is used. By use of negative feedback, the input impedaoce
of the preamplifier is also made ~O kilohms, and rhe noise level iodi
cated 00 the output meter is re Iatively constant aod iodependent of source
impedance.

The input traosistor is ptotected from possible damage due to large
ovec1oads by a limiter consisting of a series capacitor aod two shunt
silicon rectifier diodes. This circuit effectively pa-eveotssijnals greater
than I volt, peak-to-peak, from reachioj the input transistor and does
oot conuibute noise or distortion to low-level signals.

Mazimum gaio ot the preamplifier is about 40 db, which is ade
quate to swamp the noise of succeedinj stages. After pceamplificatioo,
the signal passes dllOUjh a set of series aod shunt filters, which are de·
signed to reject frequencies above aod below the selected tuning range.
Typical filter characteristics ace shown in FiglU'e 3. On all switch po-

TUNED FILTER SETTINGS

'r,-,---"'100",---,-~'"I-,-,-'''~"L-r-r,-n

flllE~ !ET~NI:S
I --+--+-l---j---j-!----jf----jf-11\-f-c~'\'"'-"t""--H.or

/
-00f-+~hI'II_+--i_f_+l-+_--iI-I\-+---IrI--lI\_+-1

__ " 1/
~1-_F-+_+-\-l"L++\¥'---I-Hrr--/t--\II-H-j

Figure 3. Typical filter characteristics of the Type 1232-A.

1A. E. SIUIdellto.ll aDd R.. G. Fulb, -A SUrlplified Nobe Tbeory, aod Its Applkatioo lO
tbe Deslp of Lo",Nolse Aalplifter,- IRE TlaDuerloo 00 AlIdlo, Jul,..Aq".., I96L
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51t1005 except FLAT and 20 - 200 C, another rejection filter reduces the
response at 60 cps to greater than 60 db below peat response.

2.2 FREQUENCY·SELECTIVE AMPLIFIER.
This amplifier consists of three sra!'!'! with negative feedback:

through a null netwClrlr, which has ill'! null at the dl!'sired operating hequu
cy. Since there i$ negative feedback at all frequencies but the desired
DOC, tbe over-all ruponse peaks at this frequency and is roughly equiv·
alent to that of a lUlled circuit with a Q of about 20 (5% bandwidth). The
unique featlJ&e of this null network is its one' potentiometer tuning., Many
DUU networks requite three variable elements, either garaged capacitors
or ganged potentiometers. This leads to many problems in alignment and
tracking the three elements to maintain a good null. The Hall null net
work2 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 eapacitors are switehed to change caDges,
maintaining the impedanee level of the null network approximately eon·
stant for the three tuning ran~s.

Since the 'O-kc and lOa.kc oullnetworks need not be tunable, con
ventional u,in-T null networks are used.

On the FLAT position of the range switch, all filters are switched
out and the frequency response is flat to within ±3db from 20 cps to 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 JDazimum gain.

2.3 NUL L NETWORK.
The Type 1232·A Tuned Amplifier and Null Deteetor 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, ..hieh
must track closely to maintain stability when used in hilhly selective
feedback amplifiers. The network (Figure 4), consisting of three-eer-

Figu,e 4. Null Circuit of the Type 1232.A
Tuned Amplifier crncl Null OetectoJ.

2HcIUY P. Hall, IR£ T,IUlACClolls Oil CiccIJit 1'heoq. $epcellhr 1955. Vol CT-2. No. "
p 283; GmmIl RItIi!o &f*i..ur. vol 35. No. 7, July, 1961, p 8.



TYPE 1232·A TUNED AMPLIFIER AND NULL DETECTOR

minal RC circuits, gives a complete Dull without being balanced against
a vokage divider, and permits frequency adjusrment with a single poren
tiometer. The tuning law fO£ this circuit is

1
CliO = RC"'4 ct(l -ct)(l +2k)

111 order to span a 10-to-1 logarithmic frequency range, the potentiometer
must have an ezponential characteristic of over 100 to 1-

The selectivity of the transfer admittance, ~ (or y 21)' is qUite
OJ,

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

E
input aod output impedances and a transfer resistancer (ora real zl1)

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

2.4 AMPLIFIER-COMPRESSOR.
With thcMETER swiech set to the LINEAR position, the amplifier·

compressor functions as a linear amplifier, driving the meter rectifier
circuit and supplying the output terminals with about 1.4 volts fot full
scale deflection of the meter. The de supplied to the lase transistor is
sufficient to drive the OUtput meter to full scale, but very little more-, so
that it is impossible to damage the meter by overdtiving the amplifier.

For null detector use, the METER switch is thrown to LOG, effec
tively compressing the upper part of the meter scale. Two pairs of sili·
can diodes are switched in shunt with the collector resistors of two uan
:=iistot>; to Pl"onidc a noulincar collector impedance. Owing to the voltage
offset of the silicon diodes, the bottom 20 percent of the meter scale is
vittually unaffected. A signal level corcespoading to 100 percent de..
flection lor linear response will drop to ~o percent fO£ logarithmic re
spouse. An increase of 20 db increases the reading to 80 percent, and
another 20 db raises the reading to 100 percent.

2.5 METER ORCUIT.
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 hom vibrating visibly at 20 cps. Resistors are used in place of
tWO of the rectifiers in the conventional fullawave bridge in order to
linearize the relation between merer indication and sisaal level, and to

5
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mioimi...e distortion. No de amplificatioo was incotpOIated mtotbemeter
circuit, so that there is no need for 11 de: zero adjustment 00 the hoot
panel and no possibility of de 2etO instability. Hi.h.im~ance, crystal.
type earphones cao be conoected to the output 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. Coranect the input signal to the INPUT connector. Adaptors for

connectors other than Type 874 ate available from General Radio (see
table at rear of thb manual).

NOTE
FM connedion 10 tjnding posts, use II Type 874·R34
Patch Cord. (Hum pickup ;s 100 veat witb a Type
874-.Q2 Adap'OT.)

b. Set the METER switch to LINEAR.
c. Set the FILTER FREQUENCY switch for the desired character

istic: FLAT, 20-200 C, 200 C· 2 KC, 2-20 KC, 50 KC, Of 100 KC.
d. With the GAIN contlol, tum the instt'ument on and adjust the gain

to the desir~d l~v~l. Th~ total rang~ of th~ GAIN cootlol is 120 db. and
attenuation in db is toughly pcoponional to the rotation angle of the con
tlol knob.

e. The OUTPUT terminals may be coooeet~d to an oscilloscope or
headphone$. The red bindiog post is high, the black: bindiag POSt i$
ground.

The high sensitivity of this instrument permits its use as a pre·
amplifier for transducer outpUtS or oscilloscope iDput.

6



TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR
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3.2 USE AS A NULL DETECTOR FOR BRIDGE BALANCING.
To use this instrument as a detector foe beidge measurements:

a. Connect the INPUT terminals of the Type 1232-A to the DE
TECTOR tetminals of the btidge.

b. Set the METER switch to LOG.
c. Set the FILTER FREQUENCY and FILTER TUNING controls

to the desired frequency.
d. With generator and unknown connected to the bridge, set the

GAIN control of the Type 1232-A for appcoJ:imately half-scale deflection
of the output meter, and tune the FILTER TUNING conuol for muimum
output.

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

3..3 USE AS A DETECTOR·DEMODULATOR.
For rh~ detection of modulated high-frequency signals, the Type

1232-A Amplifier and Null Detector can be used with the Type 874-VQ
VoltDleter Detector. Sensitivity is approJ:imately 100 f.J-v full-scale up
to abQUt 2000 Me. The crystal OUtput of the Type 874-VQ Voltmeter De
tector should be connected through a Type874~R22APatch Cord to 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-frequency signal.

14 USE IN AUDIO SPECTRUM ANALYSIS.
Tbe tuned ampli£iet can be used a" an audio-frequency wave- an

alyzet with a sensitivity of L p..v and a bandwidth of about 5 percent.
Fot approJ:imate meaSutements, the gain can be assumed to be constant
with frequency. More accurate measurements can be obtained if the am
plifier is first calibrated with a conStant-amplitude, variable-frequency
signal. The typical variation of peak tesponse vs frequency is shown
in Figure S•

"!

Figure 5. Typical variation in peak response with frequency for
constant gain-control setting.

7
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3.5 RF HETERODYNE RECEIVER.

By adding the accessory Type 1232-Pl RF Mizer abead of me
Type 1232·A and using an awropriate local'oscillatot source. a sen
sitive well·shielded, heterodyne receiver with good harmonic:: rejeCtioll
can be assembled. It has a frequency range from 70 kc to 10 Mc (good
to 60 Mc by careful W setting). When the frequency of the local oscil
lator is swept, the combination can be used for appl:oltimate spectrUm
aoalysis with an oscilloscope. It can also be used as a sensitive Ie..
el indicator in attenuation measurements.

Seetion 4
SERVICE AND MAINTENANCE

".1 GENERAL.
The two·year warranty given with every General Radio instrUment

attests the qllality of materials and workmanship in our produces. When,
difficulties do occur, our service engineers will assist in any way pos
sible.

10 case of difficulties that cannot be e1!mioated by the use of these
sertice instructions, pleu. wrice or phone oui Service Department, giving
full inflJrtIlarion of the trouble and of steps takeo co remedy it. Be !lute
co mendon the serial and type numbers of the insuument.

Before retw:niog ao insuumeDt to General Radio for aervice, pkaae.
weite 10 our Service Department or nearest district office (see back cover),
requesting a Returned Material Tag. Use of this cag will ensure proper
hllndlillg and identification. fot instrumeou not covered by the war
ranty. a purchase order should be forwarded to avoid unnecessary delay.

8



TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR

•.2 REMOYAL OF COYER.
To open the insuument 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 transistors and
components life nQw accessible.

U BATTERY REPLACEMENT.
The Type 1232·A Tuned Amplifier and Null Detecroc is powered

by nine M72 mercury batteries (Mallory RM-4R or equivalent), which will
lastfor our noo hours ~ith normal use. For a simple check of the bat
teries, measure the de voltage between anchor terminal 6 and grQund.
This should be 12 VQlts.

To replace the batteries, remove the cap (twist counrerdockwise
and pull our) on the tight-hand side of the instrument under the M72 CELLS
engraving. Batteries must be insened with the positive (i:) ends facing
into tbe instrument. Allow clearance space in rack mounts. To remove
baneries on rack-mounted equipment, insert thin rod, through opposite
panel and push. Or, tape cell stack together and leave 2-incbes ex·
tra as a puB tab .

... 4 INTERNAL NOISE.
At cenaia frequencies the sensmvlty of the Type 1232-A Tuned

Amplifier aDd Null Detector gready exceeds the catalog specifications.
With maximum gaia at these frequencies, the noise generated by tran
sistor QlOO normally causell large deflection of the OUtput Meter. 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 cOO
nections must be shielded. Do not use an adaptOl' from the Type 874 IN
PUr connectOr tQ binding posts; use a shieldl"'d Tyfll'" 874 cable.

If, with completely shielded input conneetioQs, 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 replace rhistransisror,
a replacement with a bigb f3 (beta) will usually give the lowest noise
levels.

It is possible, bur not likely, that Q101 w.i1l contribute signifi
cantly 10 the internal noise. If it is necessary 10 replace QI01, select
a Tyfll'" 2N169A transistor with a f3 greater than 60.

Due to the large amoURt of amplification that follows the GAm
conuol, there is always a small amount of ooise present at me output

terminals. At minimum gain, chis should be less than 50 my and should
cause no more than 1 percent d.eflcaion of the olltput meter. Thia noise

9
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is generally caused by Q201, which may be cauged by Q200, which can
be interchanged wirh Q202, or replaced. Occasionally, the noise may be
caused by Q100, which can be interchanged with Q203, Q204, or Q205,

or replaced.

~I020~'OO

, ,
I I,

stIOIlT-C1\tUlT

2f- _E~'

//,
" 1'/,

~~.'I"U;;l,Irrr-...,
, NOISE ~~t ,

J

"~!; 0
J.
~.CSe Q
zQ
S~ 0

lil:l: 00
-~
0"
~.

~ ~ 0.0
Z
In 0.0

10..,. 20 ,;) 100 200 ~O Ike 2
FREQUENCY

Figure 6.
'TypIcal noise levels 05 0 function oI frequency.

4.5 TRANSISTOR VOLTAGE AND RESISTANCE MEASUREMENTS.
The following table gives the normal vokage and resistance meas

urements from transistor terminals to ground. A deviation of 10 percent
from any of these values is noc necessarily abnormal.

TABLE OF VOLTAGES AND RESISTANCES

TrQn:Elstor T_. o.:v"lu OhIllS To TronslstClr w•. Dc Volu on",s To
(T~) To Gnllllnd "'~.. (Type) To Ground "'.....

QIOO C 7.8 222k Q202 C 0 0
(TR-2!2N929) E ,.. 220 k (2N139~) E ,., Ilk

B '.7 3.3 M B ,., 22k

QIOI C 1l.6 2.2 t Q20' C U 100 •
(TR-l!2Nl69A E 7.7 'Ok (TR·l!2Nl69A E 0.' 4.n

B 7.8 22,. B 0.' "k

Q200 C ,.. '" Q20' C ,., m
TR-l!2Nl69A E ,., llk (TR-l/2NI69A) E I.' 10k

B '.7 120 Ie B 1.7 100 k

Q201 C ,., 22k Q20' C 7.2 4.H
(2N139~) E 7.8 2H (TR-l!2Nl69A E ,., Mle

B 7.' '" B '.6 "k

10



TYPE 1232-A TUM ED AMPLIFIER AND NULL DETECTOR

1. Before making transistor voltage measurements, make sure that the
battery voltage is approximarely 12 volrs (refer to paragraph 4.3).
Turn the instrument on bur leave the GAIN cootrol counterclockwise,
set the FILTER FREQUENCY, switch to FLAT and the METER switch
to LINEAR. Measure voltage with a vacuum-tube voltmeter.

2. Befoce making resi:nance measurements, remove all the batteries and
short-circuit anchot tenninal 6 to ground. Remove all transistors.
Set the GAIN control to OFF, the FILTER FREQUENCY switch to
FLAT, and the METER switch to LINEAR.

4.6 TRIMMER.CAPACITOR ADJUSTMENT.
Normally, the factory·set trimmer capacitor adjustment (C202) will

'not require attentioo. Howevet, adjustment may be necessary if tran'
sistor Q201, Q203, or Q204 is replaced. If the frequency response for
the FLAT characteristic is outside the specified limits, adjust the trim·
m-er capacitor as follows:

a. With the FILTER FREQUENCY switch set at FLAT and a l-kc
signal at the INPUT CQDDe<:tur, adjllSt th~ GAIN control for a 5-db aeter
indicarion.

b. With the GAIN and FILTER FREQUENCY controls unchanged,
apply a 100-kc signal (of the same amplitude as the t-kc signal) to the
INPUT connector and adjust the trimmer capacitor, 002, for a meter ia
dicQtion of 5 db. Check the frequency response below 100 kc to malee
sute it is within the specified limits.

c. With same settings, use continl1Ously variable source to check
rbat response is flat within Z3 db from 20 cpS tu 100 1..<;. AdjUSt witb
C 202, if necessary.

11
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PREAMPLIFIER
BOARD

"0
251

C254

C241 C242 5201

520? \ F245/ ,R246./ J201

\ \
JIOO

•••
BATTERY TUBE

MAIN ETCHED BOARD

M'

C'OO

RI03

Figure 7. Bottom interior view of the Type 1232·A.
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TYPE 1232·04 TUNED AMPLIFIER AND NULL DETECTOR

PARTS LIST

BTl
Cloo
CIOI
CIO:l
C103
C104
C'OO
C201
0202
C'04
C20S
0206
C'07
C,06
C,09
C210
C211
0212
C213
C214
0215
C216
0217
0218
C219
C220
C221
C222
C223
C224
C22S
C226
C227
C'30
C231
C239
0240
C241
0242
C'43
C'44
CUS
C2<'
C'"
C,48
0249
C,SO
0251
C2S2
C2S3
C2M

OESCRIFI10N

BATIERY, DryceH. mercury, type M72
CAPACITOR, Pldtic. O.I5\,.Lf ±l0% 600v
CAPACITOR, Electrolytic. IIJf :1:20% 35dcwv
CAPACITOR, Electrolytic, .'l.¥ :I:2lJ% 15dcwv
CAPACITOR, Electrolytic. 6.8p.f:l:2O% 6dcwv
CAPACITOR, Electrolytic. 4.7\lf:l:2O% l()kwv
CAPACITOR,Electrolytic, SIJf SOdewv
CAPACITOR, Mtca. 200pf 1:10%
CAPACITOR.Trimmer. 8-StJlf t5%
CAPACITOR, Mica, 30pf :1:10%
CAPACITOR. Electrolytic. 20C¥f 6dewv
CAPACfPOR, Nnca, I~:I:IO%
CAPACITOR, Electrolytic, 10C¥' 25dcwv
CAPACITOR., Electrolytic, lOl:¥f 2Sdcwv
CAPACITOR, Plastic, 0.22pf:l:1O% 1000ewv
CAPACITOR, Blecttulyti', 10iJI :1:20% 2()d,;wv
CAPACITOR, Ceramic. 6SOpttl0% NM
CAPACITOR, Electrolytic, ~f 5Olk:wv
CAPACITOR, CMamte. 680pf tll)% NM
CAPACITOR. Electrolytic, ~f 50dcwv
CAPACITOR, Electrolytic. ~f 50dcwv
CAPACITOR, Electrolytic. 5tJf SOdcwv
CAPACITOR, Electrolytic, 15\,.Lf ISdcwv
CAPACITOR, Electrolytic, ~f SOdcwv
CAPACITOR, Plastic. o.46-4¢:I:2t,100ttcwv
CAPACITOR, Plastic. o.464j.af :t2% lOOdewv
CAPACITOR, P1astie, o.464jJl :l:2$100dcwv
CAPACITOR, Nfica.464pftl%
CAPACfDOR.~ca,464pftl%
CAPACITOR, Mica, 464pi tl%
CAPACITOR, Mica. O.OOIId tl%
CAPACITOR. Mica, O.oolpf :U%
CAPACITOR, Mica, O.oolld:l:1%
CAPACITOR. Plastic, 0.01Ilft2% 100dcwv
CAPACITOR. Plastic, o.006811lf:l:~20Ck1cwv
CAPACITOR. ElectrolytiC. 6.8J.1f:l:2O% 6cIcwv
CAPACITOR, Plastic, o.OJst.at tlO% 100kwv
CAPACITOR, Plastic. 00OO22pftlO% 2()()dcwv
CAPACITOR, Plastic, O.OOL\lf:l:1O% 200dcwv
CAPACITOR. Plastic, o.Olpf:t2% 100dcwv
CAPACITOR, Plastic, 4Jf±2% 100:Ic:wv
CAPACITOR. P1utic, 0.11lf:1:2% lOOdcwv
CAPACITOR. Plastic, 0.0Ipf:l:2% lOOdcwv
CAPACITOR, I'la8tic, Ipf:t2% lOO:Ic:wv
CAPACITOR, Plaatlc, 0.1\11:1:2% ICJOdcwv
CAPACITOR, Plaatlc. 0.0114 ±2% 100dcwv
CAPACITOR. Plastic, Ipf:t2% 100dcwv
C.\PACITOR.l'l3$tic, o.llo'f:l:2% 100dcwv
CAPACITOR, Plastic, o.OO33j.d :1:10% 200dcwv
CAPACITOR, Plastic. o.047\lf tJO% l00dcwv
CAPACITOR, Plastic, o.22tJHIO'Xl lOO:lcwv
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PART NO.

8410-1372
4860-9400
4450-4300
4450-4600
4450-4800
4450-4100
4450·3900
4620-1220
4910-1170
462Q-Q6SO
4450-2610
4620-1000
4450-2900
4450-2900
4860-7981
4450-5100
4400-4980
4450-3900
4400-4980
4450-3900
4450~39oo

4450-3900
4450-3700
4450-3900
4860-7990
4860-7990
4860-7990
4710-(lS35
4710-0535
4710-0S35
4710-0100
4710-0100
4710-0JOO
4860·1650
4860'7505
4450-4800
4860-1655
4860-7329
4860-1309
4860-7650
4860-8002
486O-82S1
4860-7650
486O~8oo2

4860-82SI
4860-76SO
4860-8002
4860-8251
4860-7359
4860-8200
4860·1981



REF NO.

CRl00
CRIOl
CRI02
CRI03
CR2(l()
CR20l
CR202
CR203
CR204
CR205
)100
JI02
)200
J201
L200
L201
L202
MI
QlOO
QlOl
Q200
Q201
Q202
Q203
Q20<
Q20S
0100
RIOl
Rt02
R103A
Rl03B
010<
RI0S
0106
0200
0201
0203
020<
0205
0206
0207
0208
R210
R211
0212
0213
R21t
R21S
0216
R217
Rl18

GENERAL RADIO COMPANY

PARTS LIST (co.,)

DESCRlPTION

SEMICONDUCTOR, Diode, type 00253
SEMICONDUCTOR, Diode, type IN3253
SEMICONDUCTOR, Diode, type 00253
SEMICONDUCTOR. Viode. typ¢ 1N3253
SEMICONDUCTOR, Diode, type lN3253
SEMICONDUCTOR, Diode, type IN3253
SEMICONDUCTOR, Diode, type 00253
SEMICONDUCTOR, Diode,rype IN 3253 .
SBMICONDUCTOR, Diode, type INl91
SBMI:CONDUCTOR, Diode. type IN191
JACK, Coaxial
JACK, f'boDe, NC
JACK, BIDding post
JACK, BIDdlI!8 post
INDUCTOR, Choke, 2200J.th ±1Q%
ItmueTOR. Choke, IfJOO¢t :110%
INDUCTOR, CJnke, 390ph ±10%
MBTER,I~

SBMlCONDUCTOR, Transistor, type 2N929
SEMICONDUCTOR, Transistor, type 2N169A
SEMICONDUCTOR, Transistor, type 2N169A
SEMICONDUCTOR,Transistor , type 2NI395
SEMICONDUCTOR, Tmnsistor, type 2N1395
SEMICONDUCTOR, Transistor, type 2N169A
SEMICONDUCTOR. Transistor, type 2N169A
SBMlCONDUCTOR, Trall81stor, type 2N169A
RESISTOR, CoIDp)s1tion,3.3M ±5% 1/2w
RESISTOR, Composition, 22(1: ±5% 1/2w
RBSIsroa, ColDp)sition. 2.2k 15% 1/2w
POTENTIOMETER, Dual 5(0
POTENI'1OMBTER, Dual HI:
RESISTOR, CompoB1tion. 22<1: ±5% 1/2w
RESISTOR, Composition, 22k ±5% 1j2w
RESISTOR, Composition, 18k 15% 1/2w
RBSISTOR, Composition, 33k ±5% 1/2w
RESISTOR, Composition, 33t ±sot 1/2w
RESISTOR, Composition, 11: ±5% Ij2w
RESISTOR, Composition, 22<1: ±5)fj l/2w
RESISTOR, Composition, 22£k tS'lIj2w
RESISI'OR, Composition, lk 15% 1/2w
RESISTOR, Composition, 22k ±5% 1/2w
RESISTOR, Composition, 470 ±5% 1/2w
RESISTOR, Composition, 22k ±5% 1/~

RESISTOR, Composition, 1.51: ±5% 1/2w
RESISTOR, O:lmposition, 10k 15% 1/2w
RESISTOR, O:lmposition, 47015% 1J2w
RESISTOR, Composition, llCt: ±5% l/2w
RESISTOR, Composition, 15Ct: ±5% 1/2w
RESISfOR, Composition, 271:; ±5% 1/2\'1
RESISTOR. O:lmposition, 221<; :!:.5% 1/2w
RESISTOR, Composition, 10Ct: :!:.5% 112w

PART NO.

6061-1001
6061-100l
6081-1001
6001-1001
6061-1001
6081-1001
6081-100l
6081-1001
6082-1008
6082-1008
0874-94to
4260-0400
406O-0l00
W60-0lO0
0&300-6370
0&300-5000
4300-0&390
5730-1220
8210-1002
8210-1692
8210-1692
8210-1395
8210-1395
8210-1692
8210-1692
8210-1692
6100-5335
6100-4225
6100-2225
1232-0400
1232-0400
6100-4225
6100-3225
6100-3185
6100-3335
6100-3335
6100-2105
6100-4225
6100-4225
6100-2105
6100-3225
6100-1475
6100·3225
6100-2155
6100-3105
6100-1475
6100-4115
6100-4155
6100-3275
6100-3225
6100-4105



TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR

PARTS LIST (eont)

REF NO.

R220
&221
R222
R223
R224
R225
R226
R227
R228
.230
R231
R232
R233
R234
R235
.236
R237
R238
R239
R240.U,
R242.U'
R244.U,
'246
'241.U,
R249
R2S0
5100
"00
5201

DESCRIPTION

RESISTOR, Composition, 4.7k :t5% l/2w
RESISTOR. Composition. 2.21:. :t5% l/2w
RESISTOR. Composition••7k ±5% If2w
RESISTOR, CompositIon. 10k :!:S\lj If2w
RESISTOR, Composition, 12k :t5% Ij')Ni
R£SISTOR, Compos1tion, 3.9k :!:5% 1/2w
RESISTOR, Composition, 3.3k :!:5\lj l/2w
RESISTOR. Composition, L8k ±5% lf2w
RBSlSTOR.. Composition, 2.7k :!:5\lj 1/2w
RESISTOR, Composition, 9.lk ±5% 1/2W
RESlSTOR. Composition. 22k :t5\lj IJ'lw
RESISTOR. Compos1tion, 9.1k :!:5% 1/2W
RESISTOR, Film 31.6k ±1\lj 1/8w
RESISTOR, FUm 31.6k :!:1% 1/8w
RESISTOR, FUm 3.32k ±l% 1/8w
RESISTOR, Film 3.32k ±1% 1/8w
RESISTOR. Film 40.21:. 1:1% 1/8w
RESISTOJ;\.. CompoBltion, lk :!:5% lj2w
RESISTOR, Film 5.l1k :!:1% 1/8w
RBSISTOR, FUm 5.l1k ±1% 1/8w
RESISTOR, Film 1.H:: 1.1% l/Bw
RESISTOR, FUm, 4.99k H % 1/8w
RESISTOR, FUm 4.99k H% IfSw
RESISTOR, PUm LOSK :!:1\lj l/Bw
RESISTOR, Composition. 1.8k :!:5% 1/lw
RESISTOR. Composition. 3.3k :!:5% 1/2w
RESISTOR. Film 19.61:1% l/"J:fl
RESISTOR, Film 6.65k ±1% 1/2w
RBSISTOR. FUm 200t. 1/2w
POTENTIOMETER, Wire wound 3.25k 1/2w
SWITCH, SPST (molDll.ed on RI03)
SWITCH, DPST. toggle
SWITCH, Rotary, wafer

Rotory switch sections are shownos viewed from the
panel end of the shaft. The first digit of the contact
nuni:,er refers to the section. The section nearest
the ponel is l,the next section back is 2, etc. The
next two digits refer to the contact. Contact 01 is
the first position clockwise fr om a strut screw (usu
ally the screw above the locating key), ond the other
contacts are numbered sequentially (02. 03, 04, etc),
proceeding clockwise around the section. A suffix
For R indicates that the contact is on the front or
rear of the section, respectively.

IS

PART NO.

6HKH475
6100-2275
6100-3475
6100-310.5
6100-3125
6100-2395
6100·2335
6100-2185
6100-2305
6100-2915
6100-3225
6100-2915
6250-2316
6250-2316
6250-1332
6250-1332
6250-2402
6100-2105
6250-1511
6250-1511
6250-1110
6250-1499
6250-1499
6250-1105
6100-2185
6100-2335
6450-9196
6450-1665

0915-4040
1232-OCOO
7910-1300
7890-2410
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Figure 9. Block diagram of the Type 1232.A
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Figure 10. Etched Boord Layout of the
Type 1232-A Tuned Amplifier and Null Detector.
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