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_GenRad
WARRANTY

We warrant that this product is free from defects in material and workmanship and.
when properly used. will pefform in accordance with applicable GenRad specifications.
If within one year after original shipment it is found not to meet this standard. it will
be repaired or. at the option of GenRad. replacad at no charge when returned to a
GenRad service facility. Changes in the product not approvad by GenRad shall void
this warranty. GenRad shall not be liable for any indirect. special. or consequential
damages. even if notice has been given of the possibility of such damages.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.



Specifications

TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR

Frequency Response: TUNABLE FI LTERS: 20 Hz to 20 kHz in 3 ranges; between 2% and
6% bandwidth to 15 kHz; 2nd harmonic at least 34 dB down from peak, 3rd at least 40 dB
down; rejection filter on two highest ranges reduces 60·Hz level to at least 60 dB below
peak response (50·Hz level is down >50 dB). Dial accuracy is ±3%. FI XED·TUNED FI LTERS:
50 kHz, 2nd harmonic is 44 dB down; 100 kHz ... 53 dB down. FLAT RESPONSE: ±3
dB from 20 Hz to 100 kHz.
Sensitivity: See plot. Typically better than 0.1 /J.V over most of the frequency range.
Noise Level: REFERRED TO INPUT: See plot. Noise figure at 1 kHz is less than 2 dB
at an optimum source impedance of 27 kil. REFERRED TO OUTPUT: Less than 5 mV
on FLAT filter-frequency position, min gain setting, and -20-dB switch position; less
than 50 mV in MAX SENS position.
Input: IMPEDANCE: Approx 50 kil at max gain; varies inversely with gain to 1 Mil at
min gain. MAX SAFE VOLTAGE: 200 V ac or 400 V dc.
Output: VOLTAGE GAIN: Approx 120 dB on the tunable ranges: 100 dB, flat range;
106 dB at 50 kHz; 100 dB at 100-kHz position. LEVEL: 1 V into 10 kil when meter
indication is full scale. INTERNAL IMPEDANCE: 3 kil. METER LINEARITY: dB dif
ferences are accurate to ±5% ±0.1 division for inputs of less than 0.3 V. COMPR ESSION
(meter switch to LOG): Reduces fullscale sensitivity by 40 dB. Does not affect bottom
20",1, of scale. ATTENUATION (meter switched to -20 dB): Linear response with 20-dB
less gain than MAX SENS.
Distortion (filter switch in FLAT position): <5% (due to meter rectifiers).
Terminals: Input, GR874®coaxial connector; output, binding posts.
Available: 1232-P2 Preamplifier to maintain sensitivity of 1232-A at low frequencies when
operating from a source impedance above 100 kil; rack-adaptor sets (see below) convert
1232 alone, or with companion instruments, to 19-in. rack-mount width.
Power: 12 V dc, from 9 mercury (M72) cells in series. Est battery life 1500 hours.
Optionally, a rechargeable battery (non-mercury) can be supplied on special order.
Mechanical: Convertible bench cabinet. DIMENSIONS (wxhxd): Bench, 8x6x7.5 in.
(203x152x190 mm). WEIGHT: 5.751b (2.6 kg) net, 8 Ib (3.7 kg) shipping.

Description
Catalog
Number

1232-A Tuned Amplifier and Null Detector
1232-AP Tuned Amplifier and Null Detector, with preamplifier
Rack-Adaptor Sets

480-P308, for 1232-A alone
480-P316, for 1232-A with 1310 or 1311 oscillator or

similar 8-in. wide instrument with convertible-bench
cabinet

480·P317, for 1232-AP (with preamp) and companion
8-in. instrument

Replacement Battery, 9 req'd

1232-9701
1232-9829

0480-9838

0480·9836

0480-9837
8410-1372
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scale meter de[lection as

a [unction o[ [requency.

000

100

I I
, I I "~

)EST ~IMIT I,-K: JlV TLL iCA-\. / ~
1

InJ LIMIT,
JlJli FULl!. \L~ /

.1 I I 1

10

o 0
Dcps 20 50 '00 200 500 Ike 2 5 10 20 50 '00

FREQUENCY

'0

iii



SPECIFICATIONS (cont)

TYPE 1232-P2 PREAMPLIFIER
(Accessory supplied with Type 1232·AP and Type 1240-AP only)

Voltage Gain: Approx 0.7.
Noise (referred to input): Open-circuit equivalent 0.1 pA; short-circuit equivalent, O.3IJ.V
(when usecl with Type 1232-A tuned to 100 Hz>.
Impedances: INPUT: >100 mn in parallel with 70 pF. OPTIMUM SOURCE: 3 Mn.
OUTPUT: 10 kn.
Connectors: GR874®on cables. input and output.
Power: 12 V. 200 IJA, supplied by 1232-A.
Mechanical: Special cabinet. DIMENSIONS (wxhxdl: O.75x6x7.5 in. 119x152x190 mml.
WEIGHT: 0.94 Ib (0.43 kg) net, 4 lb (1.9 kg) shipping.

Description

1232-P2 Preamplifier

Catalog
Number

1232-9602

TYPE 124o-A, -AP BRIDGE OSCILLATOR·DETECTORS

The Type 1240-A Bridge Oscillator-Detector is a rigid assembly of a Type
1311 Audio Oscillator and a Type 1232 Tuned Amplifier and Null Detector.
The Type 1240-AP includes the Type 1232-P2 Preamplifier in addition to the
above instruments. These compact assemblies are convenient for use with audio
frequency bridges and other null-balance devices.

The units are secured with an Adaptor Plate Set (PIN 0480-9836 for
1240-A, 0480-9837 for 1240-AP) and bolted together near the rear of the instru
ments. The assembly fits a standard 19·inch relay rack. For bench use, the two
wings of ,the relay-rack adaptor set can be removed and the four rubber feet
can be installed in the corners of the osciUator-detector assembly.

Operating instructions for the Type 1232-A or -AP Tuned Amplifier and Null
Detector are given in this book. A separate instruction book is supplied for the Type
1311 Audio Oscillator.
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GR 1240-A Bridge Oscillator-Detector.



Introduction- Section 1

Figure 1. Type 1232-A Tuned
Ampl ifier and Null Detector,
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...........,.

1.1 PURPOSE

The Type I232-A Tuned Amplifier and Null Detector (Figure I) is a sensi
tive, low-noise amplifier continuously tunable from 20 Hz to 20 kHz, with addi
tional fixed-tuned frequencies of 50 kHz and 100 kHz. Intended primarily as a
bridge detector, the Type 1232-A can also be used as a detector of high-frequency
modulated signals (with a crystal demodulator), a wave analyzer at audio fre

quencies, and a preamplifier for transducers.

The Type 1232·P2 Preamplifier can be added to improve the signal-ta-noise
ratio and consequently the effective sensitivity of the Type 1232·A when the
latter is to be driven by very high (greater than 100 kQ) impedance sources,

1.2 DESCRIPTION

The Type 1232-A consists of a low-noise preamplifier, a frequency-selec

tive stage (feedback amplifier and null network), an amplifier-eompressor stage,

and a meter-rectifier circuit (see block diagram, Figure 2). The total gain of the
amplifier is about 120 dB. Full-scale meter sensitivity is 1 microvolt or better
over most of the frequency range.

LIMITER

INPUT ~-JI-'1"---I

,,
!

GAIN

HIGH-PASS gnd
LOW-PASS FILTERS ro==:;--,

,
!
I

FILTER TuNING
M£TER

METER
RECTIFIER

OUTPUT

Figure 2. Functional diagram of the null detector.



With the Type 1632 Inductance Bridge, this null detector permits induc
tance balances to a resolution of 1 part in 106

• Comparable precision for capa
citance balance can be obtained with the Type 1615 and 716 Capacitance
Bridges.

The amplifier is powered by 12 Vdc, supplied by nine mercury batteries
in series. The output is 1 V into 10,000 ohms.

Front mountings are extendible to tilt instrument face.
The Type 1232-P2 Preamplifier is a detachable accessory that consists

of a low-noise field-effect transistor used in common-source configuration.
Power for the preamp is provided by the B + supply of the Type 1232-A.

1.3 CONTROLS AND CONNECTORS OF THE TYPES 1232 AND 1232-P2.

Name Type
TABLE 1

Function

FILTER TUNING

FILTER
FREQUENCY

GAIN

METER

INPUT

Continuous rotary control

6-position rotary switch

Rotary control

3-position toggle switch

GR874 Locking Cooxial
Connector

Tunes filter within selected tuning range.

Selects desired frequency characteristic; tuning
frequency range of 20-200 Hz, 200 Hz-2 kHz, or
2-20 kHz; flat, 50-kHz or 100-kHz response.

Turns instrument on or off and controls gain.

Selects full-gain linear, -20-dB linear,
or logarithmic response.

Input terminals.

OUTPUT Pair of Type 938 Binding Output terminals.
Posts

EXTERNAL FILTER Phone jock Connection for external fi Iter.

~ [HIGH Z, LOW Z

~ INPUT....
III

~ OUTPUT

Toggle switch

GR874 Connector and
Cable Assembly

GR874 Connector and
Cable Assembly

Determines whether Preamplifier is included in
input to Type 1232 (HIGH Z) or shunted (LOW Z).

Input terminals.

Output terminals (to be applied to INPUT of
Type 1232).

2

1.4 USE OF EXTERNAL FILTERS.

Filters can be connected at the EXTERNAL FILTER jack. When a tele
phone plug is inserted in this jack, the built-in shunt filter is disconnected. The
external filter may be either a series-tuned circuit to trap out an undesired fre
quency or an antiresonant parallel-tuned circuit to improve the selectivity at
the desired frequency. For the purpose of calculating the Q of the external filter,
the source impedance is about 700 ohms. Since the external filter is plugged into
the circuit at a point beyond the 60-Hz rejection filter and where there is 80-dB
gain to the meter circuit, it is important that the external filter be shielded and
preferably that it use a toroidal inductor for minimum sensitivity to hum pickup.



Principles of Operation-Section 2

2.1 PREAMPLIFIER OF THE TYPE 1232-A.

The preamplifier stage of the Type 1232-A Tuned Amplifier and Null
Detector is designed to minimize noise from both low-impedance sources, such
as inductance bridges at low frequencies, and high-impedance sources, such as
capacitance bridges at low frequencies. A transistor with a noise figure 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 noise level indicated on the output meter is relatively constant and indepen
dent of source impedance.

The input transistor is protected from possible damage due to large over
loads by a limiter consisting of a series capacitor and two shunt silicon rectifier
diodes. This circuit effectively prevents signals greater than 1 volt, peak-to-peak,
from reaching the input transistor and does not contribute noise or distortion
to low-level signals.

Maximum gain of the preamplifier is about 40 dB, which is adequate to
swamp the noise of succeeding stages. After preamplification, the signal passes
through a set of series and shunt filters, which are desigryed to reject frequencies
above and below the selected tuning range. Typical filter characteristics are
shown in Figure 3. On all switch positions except FLAT and 20 - 200 Hz,
another rejection filter reduces the response at 60 Hz to greater than 60 dB
below peak response.

TUNED FILTER SETTINGS

5 10 20 50 100 200

FIXE& SET~INGS
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Figure 3. Typical filter characteristics of the Type 1232-A.
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2.2 FREQUENCY-SELECTIVE AMPLIFIER.

This amplifier consists of three stages with negative feedback through a
null network, which has its null at the desired operating frequency. Since there
is negative feedback at all frequencies but the desired one, the over-all response
peaks at this frequency and is roughly equivalent to that of a tuned circuit with
a Q of about 20 (5% bandwidth). The unique feature of this null network is its
one-potentiometer tuning. Many null networks require three variable elements,
either ganged capacitors or ganged potentiometers. This leads to many problems
in alignment and tracking the three elements to maintain a good null. The Hall
null network 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 exponential
potentiometer. Tuning capacitors are switched to change ranges, maintaining
the impedance level of the null network approximately constant for the three
tuning ranges.

Since the 50-kHz and 100-kHz null networks need not be tunable, con
ventional twin-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 ±3 dB from 20 Hz to 100 kHz. The over
all gain of the amplifier is reduced by 26 dB to keep the noise level on the out
put 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 net
work with only one variable component to adjust the frequency of the null.
This avoids the use of ganged variable components, which must track closely to
maintain stability when used in highly selective feedback amplifiers. The net
work (Figure 41, consisting of three-terminal RC circuits, gives a complete null
without being balanced against a voltage divider, and permits frequency adjust
ment with a single potentiometer. The tuning law for this circuit is

Wo=
RCv' a(1 -a) (1 +2k)

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

I
The selectivity of the transfer admittance, E~ (or Y21) is quite constant

In

4

(I+K)(I+2K) R
K

~
o I;C. 0

Figure 4. Null circuit of the Type 1232-A
Tuned Amplifier and Null Detector.



as the null frequency is changed. In order to use this characteristic, the network
must be driven by and loaded by low impedances. Therefore, it is used in a feed
back circuit with an amplifier having low input and output impedances and a

E
transfer resistance -1.

0
(or a real Z21) that is chosen to give the desired selec

In

tivity. This combination provides a second-harmonic rejection of 34 dB over each
10-to-1 frequency range.

2.4 AMPLIFIER·COMPRESSOR.

With the METER switch set to either linear position, the amplifier-com
pressor functions as a linear amplifier, driving the meter rectifier circuit and
supplying the output terminals with about 1.4 V for full-scale deflection of the
meter. The MAX SENS position 'provides full gain for very low-level applications.
When maximum sensitivity is not required, use the LINEAR - 20 dB position
for a less noisy output. With this switch setting, the noise generated in the input
and selective amplifier stages is attenuated. The de supplied to the last 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 overdriving the amplifier.

For null detector use, the METER switch is thrown to LOG, effectively
compressing the upper part of the meter scale. Two pairs of silicon diodes are
switched in shunt with the collector resistors of two transistors to provide a
nonlinear collector impedance. Owing to the voltage offset of the silicon diodes,
the bottom 20 percent of the meter scale is virtually unaffected. A signal level
corresponding to 100 percent deflection for linear response will drop to 50
percent for logarithmic response. An increase of 20 dB increases the reading to
80 percent, 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 Hz. 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 minimize distortion. No de amplifica
tion was incorporated into the meter circuit, so that there is no need for a de
zero adjustment on the front panel and no possibility of de zero instability.
High-impedance, crystal-type earphones can be connected to the output termi
nals.

5
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Operation-Section 3

3.1 USE AS AN AMPLIFIER OR PREAMPLIFIER.

To use the Type 1232-A or -AP Tuned Amplifier and Null Detector as an
amplifier:

a. Connect the input signal to the INPUT connector of the Type 1232 or,
if used, the Type 1232-P2. Adaptors for connectors other than Type 874 are
available from General Radio. If the output impedance of the source of this signal
is greater than 100 kil, set the switch on the Type 1232-P2, if used, to HIGH Z;
otherwise set the switch to LOW Z.

NOTE
For connection to binding posts, use a Type 874-R34
Patch Cord. (Hum pickup is too great with a Type
874-Q2 Adaptor.)

b. Set the METER switch to LINEAR -20 dB (unless maximum sensi
tivity is required.)

c. Set the FI LTER FREQUENCY switch for the desired characteristic:
FLAT, 20-200 Hz, 200 Hz - 2 kHz, 2-20 kHz, 50 kHz, or 100 kHz.

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 attenu
ation in dB is roughly proportional to the rotation angle of the control knob.

e. The OUTPUT terminals may be connected to an oscilloscope or head
phones. The red binding post is high, the black binding post is ground.

The high sensitivity of this instrument permits its use as a preamplifier
for transducer outputs or oscilloscope input.

3.2 USE AS A NULL DETECTOR FOR BRIDGE BALANCING.

To use this instrument as a detector for bridge measurements;
a. Connect the INPUT terminals of the Type 1232-A or -AP to the

DETECTOR terminals of the bridge as in paragraph 3.1, step a.
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 approximately half-scale deflection of the out
put meter, and tune the FILTER TUNING control for maximum output.

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



3.3 USE IN AUDIO SPECTRUM ANALVSIS.

The tuned amplifier can be used as an audio-frequency wave analyzer
with a sensitivity of 1 J1.V and a bandwidth of about 5 percent. For approximate
measurements, the gain can be assumed to be constant with frequency. More
accurate measurements can be obtained if the amplifier is first calibrated with a
constant-amplitude, variable-frequency signal. The typical variation of peak
response vs frequency is shown in Figure 5.

-" CONSTANT CURRENT SOURCE-- ,,~, -
l- .... -' .......

1.........- --....
/ ........ "/ "~ If' "-

/
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l(.....
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!!~ -10
~z
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~..
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FREQUENCY - HERTZ

Figure 5. Typical variation in peak response with frequency for
constant gain-control setting~
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Service and Maintenance-Section 4

4.1 GR FiElD SERVICE.

Our warranty attests the quality of materials and workmanship in our
products. When difficulties do occur, our service engineers will assist in any way
possible. If the difficulty cannot be eliminated by use of the following service
instructions, please write or phone the nearest GR service facility (see back page),
giving full information of the trouble and of steps taken to remedy it. Describe
the instrument by type, serial, and ID numbers. (Refer to front and rear panels.)

Before returning an instrument to General Radio for service, please ask
our nearest office for a "Returned Material" number. Use of this number in
correspondence and on a tag tied to the instrument will ensure proper handling
and identification. After the initial warranty period, please avoid unnecessary
delay by indicating how payment will be made, i.e., send a purchase-order num
ber or (for transportation charges) request "C.O.D."

For return shipment, please use packaging that is adequate to protect the
instrument from damage, i.e., equivalent to the original packaging. Advice may be
obtained from any GR office.

4.2 REMOVAL OF COVER.

To open the instrument 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 are now
accessible.

4.3 BATTERY INSTALLATION.

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

To replace the batteries, remove the cap (twist counterclockwise and pull
out) on the right-hand side of the instrument under the M72 CELLS engraving.
Insert the 1% in. spacer (PIN 1232-6010) in the opening on the right-hand side
of the instrument, under the M72 CELLS engraving. Push it in to the end of the
compartment. Then, insert the nine batteries with the positive (+) terminal as
marked on the battery facing into the instrument. Finally place the cap (battery
keeper assembly, PIN 1650-2120) in position, twisiting it approximately % turn
in either direction to lock it in position.



4.4 INTERNAL NOISE.

4.4.1 Noise Indicated by Meter.

At certain frequencies the sensitivity of the Type 1232-A Tuned Amplifier
and Null Detector greatly exceeds the catalog specifications. With maximum
gain at these frequencies, the noise generated by transistor Q100 normally causes
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 sensitivity to hum pickup and stray fields, input connec
tions must be shielded. Do not use an adaptor from the Type 874 INPUT con
nector to binding posts; use a shielded Type 874 cable.

If, with completely shielded input connections, the noise level of the
Type 1232-A greatly exceeds the values given in Figure 6, the noise is probably
caused by Q100. If it is necessary to replace this transistor, a replacement with
a high (3 (beta) will usually give the lowest noise levels.

It is possible, but not likely, that Q101 will contribute significantly to the
internal noise.

4.4.2 Noise From the Type 1232-P2.

The equivalent noise sources of the Type 1232-AP with the FILTER
FREQUENCY set to 100 Hz are a current source of less than 0.11J.J1A and a
voltage source of less than 0.3IJ.V. If the noise levels of the Type 1232 alone do
not exceed the values of Figure 6, yet the Type 1232·AP will not meet the
above specifications, replace the transistor in the Type 1232-P2.
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Figure 6. Typical noise )eyels as a function of frequency.

4.4.3 Output Noise.
Due to the large amount of amplification that follows the GAIN control

there is always a small amount of noise present at the OUTPUT terminals. At
minimum gain, and with the FI LTER FREQUENCY control set to FLAT or with a
FILTER FREQUENCY of 5 kHz or lower, this noise should be less than 50 mV
with the METER switch set to MAX SENS and should cause no more than 1 per-
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cent deflection of the output meter. With the METER switch set to LINEAR
-20 dB, this noise should be less than 5 mV.

If the noise is greater than 50 mV with minimum gain and MAX SENS
switch setting, the trouble is probably caused by 0200, 0201, or 0202. If this
noise level is less than 50 mV and the noise with LINEAR -20 dB switch setting
is greater than 5 mV, the faulty component is probably 0203, 0204, or 0205.

4.5 TRANSISTOR VOLTAGE AND RESISTANCE MEASUREMENTS.

Table 2 gives the normal voltage and resistance measurements from transis
tor terminals to ground. A deviation of 10 percent from any of these values is not
necessarily abnormal.

1. Before making transistor voltage measurements, make sure that the bat
tery voltage is approximately 12 V (refer to paragraph 4.3). Turn the instrument
on but leave the GAIN control counterclockwise, set the FILTER FREOUENCY,
switch to FLAT and the METER switch to LINEAR -20 dB. Measure voltage
with a high impedance voltmeter.

2. Before making resistance measurements, remove all the batteries and
short-circuit anchor terminal 6 to ground. Remove ail transistors. Set the GAIN
control to OFF, the FILTER FREOUENCY switch to FLAT, and the METER
switch to LINEAR -20 dB.

TABLE 2
VOLTAGES AND RESISTANCES

Transistor Term. Dc Volts Ohms To Transistor Term. Dc Volts Ohms To
(Type) To Ground Ground (Type) To Ground Ground

QI00 C 7.8 222 k 0202 C 0 0
E 3.6 220 k E 3.5 11k
B 3.7 3.3M B 3.3 22 k

QI0l C 11.6 2.2 k 021)3 C 1.7 lOOk
E 7.7 40 k E 0.4 4.7 k
B 7.8 222 k B 0.5 42 k

Q200 C 7.4 34 k Q204 C 3.6 47 k
E 3.6 33 k E 1.6 10k
B 3.7 120 k B 1.7 100 k

Q201 C 3.3 22 k Q205 C 7.2 4.4 k
E 7.8 23 k E 3.5 3.3 k
B 7.4 34 k B 3.6 47 k

QI01 of D 12.0 3.2 k
Type 1232-P2 S 0.7 to 2.5 10k

• Impedance too high to permit

G • IG
measurement.

4.6 TRIMMER-CAPACITOR ADJUSTMENT.

Normally, the factory-set trimmer capacitor adjustment (C202) will not
require attention. However, adjustment may be necessary if transistor 0201,
0203, or 0204 is replaced. If the frequency response for the FLAT characteris
tic is outside the specified limits, adjust the trimmer capacitor as follows:



a. With the FILTER FREQUENCY switch set at FLAT and a 1-kHz sig
nal at the INPUT connector, adjust the GAIN control for a 5-dB meter indica
tion.

b. With the GAlNand FILTER FREQUENCY controls unchanged, apply
a 1ao-kHz signal (of the same amplitude as the 1-kHz signal) to the INPUT con
nector and adjust the trimmer capacitor, C202, for a meter indication of 5 dB.
Check the frequency response below 100 kHz to make sure it is within the
specified limits.

c. With same settings, use continuously variable source to check that
response is flat within ±3 dB from 20 Hz to 100 kHz. Adjust with C202, if
necessary.

4.7 MINIMUM PERFORMANCE STANDARDS.

4.7.1 General

The following tests are provided to demonstrate compliance of the 1232-A
with published specifications at incoming inspection or following repair or
calibration.

4.7.2 Test Equipment

The items listed in Table 3 are recommended for performance of the
ensuing tests.

Table 3

Instrument Recommended Type*

Decade Voltage Divider GR 1455-B
Counter GR 1192-B
Coaxial Adaptor GR 874-Q10
Patch Cord GR 776-A
Patch Cord GR 776-B
Patch Cord GR 274-NP
Shielded Patch Cord GR 874-R34
Oscillator GR 1310-B
Voltmeter hp 400E
Short-Circuit Termination GR 874-WNL
Open-Circuit Termination GR 874-WO
Insertion Unit GR 874-X
5.1 Mil resistors, 5% (2 required)

·Or equivalent.

4.7.3 Noise Check

Connect the Voltmeter to the 1232-A OUTPUT terminals (via the
776-A Patch Cord and set controls as follows:

a. Voltmeter RANGE switch to 0.1 volts.
b. 1232-A METER switch to MAX SENS.
c. 1232-A FILTER FREQUENCY switch to FLAT.
d. 1232-A GAIN control on, but fully ccw.

The voltmeter indication (noise) should be .03-V maximum.

11



4.7.4 Filter Tuning Dial.

Connect equipment 8S shown in Figure 7.
Set controls as follows:

a. Set oscillator to 1 kHz at 1 V output.
b. Set 1455-B to .001 00 (1 mV output.)
c. Set 1192 in FREQUENCY mode.
d. Set 1192 range switch to 1 s GATE TIME.
e. Set 1192 DISPLAY control at 1 s.
f. Set 1192 INPUT ATTEN at 1:1.
g. Set 1232-A FI LTER FREQUENCY switch to 200 Hz - 2 kHz.
h. Set 1232-A METER switch to MAX SENS.

Set the FI LTER TUNING dial on the 1232-A to each of the numbered points
(2, 3, 4, 5, 7, 10, 15, 20) and adjust the 1232-A GAl N and the 1310 frequency for
a peak reading on the 1232-A meter. In each case, the frequency read on the 1192
should be within ±3% of the nominal value on the 1232-A FI LTER TUNING dial.
(See Table 4).

Table 4
OSCILLATOR FREQUENCY SETTINGS

Hz Hz
194-206 679-721
291-309 970-1030
388-412 1455-1545
485-515 1940-2060

Repeat the test at 100 Hz, 20 Hz, and 200 Hz on the 20-200 Hz range,
and at 2,10, and 20 kHz on the 2-20 kHz range. Also check 50- and l00-kHz
(via the 1232·A FI LTER FREQUENCY switch). In each case set the switch to
its proper position before setting the frequency. The FI LTER TUNING dial is
not in the circuit at 50· and 100 kHz. At each step the FI LTE R TUN ING dial
should be accurate to within ±3% of the frequency read on the 1192.

4.7.5 Frequency Response

Set the following controls (same set-up as above):
a. Set oscillator to 1 kHz at 1 V output.
b. Set 1455-B to .01000 (10 mV.)
c. Set 1232-A FILTER FREQUENCY switch to FLAT.

~------l-oA

OR 1310-8

r
GR 274-NP

GR 874-010

GR 776-8

OR 1455-8

OR 1192·8

GR 1232-A

GR 874-R34 INPUT OUTPUT

GR 776-A

1232.18

12

Figure 7. Filter Tuning Dial Test Set-up.



d. Set 1232-A METER switch to MAX SENS.
e. Adjust 1232-A GAIN for a 5 dB reading on the 1232-A meter. Change

the frequency to 100 kHz and note a 1232-A meter reading of 2· adB.
With a constant input voltage, the frequency response from 100 kHz to

20 Hz should be between 2 and adB.

Repeat the test at 100 Hz, 10 kHz, 50 kHz, and 100 kHz, adjusting the
GAl N control for a 5 dB deflection in each case. Adjust the output of the
131 o-B to 1 V at the start of each frequency test.

4.7.6 Gain

Set the following:

a. Set oscillator to 1 kHz at 1 V output.
b. Set 1455-B to .9999X (1 V.)
c. Set 1232-A FILTER TUNING dial to 10.
d. Set 1232-A FILTER FREQUENCY switch to 200 Hz·2 kHz.
e. Set 1232-A METER switch to MAX SENS.

Under these conditions it must be possible to adjust the 1232-A GAIN control
for a full-scale reading on the 1232-A meter.

Repeat the test for full-scale deflection with the 1455-B set to .00001 and the
131 o-B adjusted to 100 mV.

Set the GAl N control 135
0

clockwise from the off position and adjust the
1455-B for a full scale reading of the 1232-A meter. The 1455-B should indicate
between .00320 and .03200 (320 p.V-3.2 mV.)

4.7.7 Meter Linearity
Set the following controls:
a. Set the oscillator to 1 kHz at 1 V output.
b. Set the 1455-B to .00320 (3.2 mV.)
c. Set the 1232-A FILTER FREQUENCY switch to FLAT.
d. Set the 1232-A METER switch to MAX SENS.

Adjust the GAl N control for full-scale (0 dB) on the 1232-A meter. Decrease the
1455-B output to 1.8 mV (65 dB); the 1232-A meter should indicate 4.7 to 5.3 dB.

Decrease the 1455-B output to 1 mV (.00100). The 1232-A meter should
now read 9.5 to 10.5 dB.

Change the 1455-B output to 100 JiV (.00010) and adjust the 1232-A GAl N
for a full-scale reading on the 1232-A meter. Make the following checks:

1232-A METER
switch 1455-B Output 1232-A meter must read:

-20 dB .00010 5 to 7
LOG .00010 40 to 60
LOG .00010 Adjust GAIN to 20
LOG .00100 60 to 90
LOG .01000 80 to 100
LOG .10000 greater than previous reading*

·If reading goes down, the batteries may need replacemerrt.

13



14

4.7.8 Signal to Noise Ratio

Disconnect the 1192 from the set-up of Figure 7 and connect the volt-
meter to the 1232-A OUTPUT. Set controls as follows:

a. Set oscillator to 20 Hz at 100 mV output.
b. Set 1232-A FILTER TUNING dial to 2.
c. Set 1232-A FILTER FREQUENCY switch to 20-200 Hz.
d. Set 1232-A METER switch to MAX SENS.

Disconnect the 1455-8 from the 1232-A and short the 1232-A input with the
874-WN L. Adjust the GAl N control for an indication of 0.1 V on the volt
meter. Remove the input short and reconnect the 1455-8 to the 1232-A INPUT.
Adjust the 1455-8 for an indication of 1.0 V on the voltmeter; this should require
an output of 10 J.lV maximum on the 1455-8.

Repeat the above procedure. for the following conditions:

Frequency· Setting t

1 kHz 3.5J.lV
10 kHz 8J.lV

100 kHz 30J.lV

Set 1232 to 20 Hz. Disconnect the 1455-8 and install the 874-WO at the
1232-A INPUT. Adjust GAIN for 0.1 Von the voltmeter. Remove the 874-WO.
Connect. to the 1232-A input. a fixture consisting of two 5.1-Mil resistors in
series within the 874-X Insertion Unit. Connect the 1455-8 to the other end of
the fixture. With the oscillator at 20 Hz. adjust the 1455-8 to produce a 1.Q-V
reading on the voltmeter. The 1455-8 output should be 1 mV maximum.

Repeat the above procedure for the following conditions:

Frequency" Setting!

1 kHz 700J.lV
10 kHz 2mV

100 kHz 15mV

4.7.9 Harmonic Rejection

Use the set-up of Figure 7 and set controls as follows:
a. Set oscillator to 1 kHz at 100 mV.
b. Set 1455-8 to .00001 (1 J.lV).
c. Set 1232-A FILTER TUNING dial at 10.
d. Set 1232-A FI LTER FREQUENCY switch at 200 Hz-2 kHz.
e. Set 1232-A METER switch at MAX SENS.

·Set filter tuning dials and filter frequency switch for appropriate frequencies.
tMax. 1455-8 setting to give 1.a-V reading on hp400E.



Adjust the GAl N control for a full-scale reading on the 1232-A meter. Set the
oscillator at the following frequencies, and in each case readjust the output of
the 1455-B to give a full-scale reading of the 1232-A meter. The 1455-B should
indicate as follows:

Frequency Minimum 1455-8 output voltage

2 kHz 63JJ.V (36 dB)
10 kHz 3.2 mV (70 dB)*

500 Hz 16JLV(24dB)
60 Hz 1 mV (60 dB)

Reset the oscillator to 100 Hz and the 1455-B to 1 p.V. With the 1232-A RANGE
at 20-200 Hz, adjust the FI LTER TUNING dial for a peak and adjust the GAIN
control for a full-scale reading of the 1232-A meter. Change the oscillator to
200 Hz and readjust the 1455-B for a full-scale 1232-A meter reading. The 1455-B
output must be 57 p.V (35 dB) minimum.

Set the oscillator to 10 kHz (as indicated on the 1192-B) at a 100 mV output.
Set the 1455-B to .01000 (1 mY). With the 1232-A range at 2-20 kHz, adjust the
FI LTER TUNING dial for peak response on the 1232-A meter. Adjust GAIN for
full-scale deflection. Turn the FI LTER TUNING dial ccw to obtain a meter reading
3 dB below full scale. Turn the oscillator frequency dial ccw through a peak meter
indication and beyond, until the 1232-A meter again reads 3 dB below full scale.
The frequency, indicated on 1192 should be between 10.30 and 10.50 kHz.

Reset the oscillator to 10kHz, the 1455-B to 1 p.V and the FI LTER TUNING
dial to 10. Tune the FI LTER TUNI NG dial for a peak and adjust the GAIN for a
full-scale deflection on the 1232-A meter. Change the oscillator to 20 kHz and
readjust the 1455-B output for a full-scale reading on the 1232-A meter. The
1455-B must indicate 57 p.V (35 dB) minimum.

Set the oscillator to 50 kHz, the 1455-B to .00005 (5 p.Vj, and the FI LTER
FREQUENCY switch to 50 kHz. Adjust GAIN for full-scale on the 1232-A meter.
Set the oscillator at the following frequencies, and in each case readjust the 1455-B
output to give a full-scale reading on the 1232-A:

Frequency Minimum 1455-8 output voltage

100 kHz 1 mV (60 dB)
10 kHz 1.4 mV (63 dB)

Set the oscillator to 100 kHz at 100 mV output, the 1455-B to .00010 (10 p.Vj,
and the FI LTER FREQUENCY switch to 100 kHz. Adjust GAIN for full-scale on the
1232-A. Set the oscillator at the following frequencies, and in each case readjust the
1455-B output to give a full-scale reading on the 1232-A:

·May not be able to get full-scale reading on 1232 with large input signal from 1455-8.
Transistors in 1232 have reached max gain.
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Frequency Minimum 1455-8 output voltage

20 kHz 1 mV (60 dB)
200 kHz 3.2 mV (70 dB)

4.7.10 External Filter

Set the oscillator to 10kHz at 1 V output, the 1455-B to .00010 (100 p.V),
the FI LTER FREQUENCY switch to FLAT, and the METER switch to MAX SENS.
Connect the external filter, (set for 10-kHz band pass). to the EXTERNAL FILTER
jack on the side of the 1232-A. Adjust the oscillator for peak reading on 1232-A,
then adjust GAIN for full-scale. Change 1310 frequency to 100 kHz. Adjust the
1455-B for full-scale reading on the 1232-A meter. The 1455-B must indicate 1 mV
(60 dB) minimum.

4.8.KNOBS

If it should be necessary to remove a 1232 knob, to replace a damaged
switch or knob, proceed as follows:

a. Grasp the knob firmly with the fingers, close to the panel, and pull
the knob straight away from the panel.

b. Observe the position of the set screw in the bushing with respect to
any panel markings.

c. Release the set screw and pull the housing off the shaft, using an
Allen wrench.

NOTE
To separate the bushing from the knob, if for any reason
they should be combined off the instrument;drive a ma
chine tap a turn or two into the bushing for sufficient grip
for easy separation.

To install the snap-on knob assembly on the control shaft:
a. Mount the bushing on the shaft, using a small slotted piece of wrap

ping paper as a shim for adequate panel clearance.
b. Orient the set screw on the bushing with respect to the panel mark

ing index and lock the set screw with an Allen wrench.

NOTE
Make sure the end of the shaft does not protrude through
the bushing or the knob will not set properly.

c. Place the knob on the bushing with the retention spring opposite the
set screw.

d. Push the knob in until it bottoms in the groove in the bushing.

NOTE
If the retention spring in the knob becomes loose, reinstall
it in the interior notch with the small slit in the wall.
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Figure 8. Bottom interior view of the Type 1232-A.

Figure 9. Interior of the Type 1232-P2.
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Figure 10.5201 wiring details. The 100-series lugs are at
the panel end.



4.9 INSTRUMENT METER WINDOW CARE

The clear acrylic meter window can become susceptible to electrostatic
charge buildup and can be scratched, if improperly cleaned. It is treated inside
and out in manufacturing with a special non-abrasive anti-static solution,
Statnul*, which normally should preclude any interference in meter operation
caused by electrostatic effects. The problem is evidenced by the inability of the
meter movement to return promptly to a zero reading, once it is deenergized.
As supplied, the meter should return to zero reading within 30 seconds, im
mediately following the placement of a static charge, as by rubbing the outside
surface. This meets the requirements of ANSI standard C39.1-1972.

If static-charge problems occur, possibly as the result of frequent cleaning,
the window should be carefully polished with a soft dry cloth, such as cheese
cloth or nylon chiffon. Then, a coating of Statnul should be applied with the
polishing cloth.

CAUTION
Do not use any kind of solvent. Kleenex or paper towels can scratch
the window surface.

If it should be necessary to place limit marks on the meter window, paper
based masking tape is recommended, rather than any kind of marking pen, which
could be abrasive or react chemically with the acrylic.

• Available from Mancib Co., Burlington, MA 01803
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ELECTRICAL PARTS LIST

CHASSIS MOUNTEO PAP-TS PIN 1232-3010

RFFOES OESCR IPTIDN PART NO. FI~C MFGR PART NUM8ER

* BT BHTFKY 1..35V~ERCURIC OXIDE M72 8410-1372 09823 HG-4R

C ?3q CAP TANT b.8 UF 20PCT 6V
240 CAP MYLAR .01.5'JF 10 PCT 100V

C 241. CAP MYLAR .IJ02?UF LO PCT 200V
( 242 C,\P MYl AP, .00lJF 10 PCT 200V
C 243 (AI' MYLAR .00947UF L PCT 100V
C 24/, CAP MYLAq WF L pCT LOOV
C 2't5 CAP MYl ,\R .I'JF 1 pCT lOOV
C 246 CAP I"YLAK .OLUE L PCT 100V
C 247 CAP ~lYLAk LU~ 1 PCT 100V

248 C4P MYLAR .1'JF 1 PCT 100V
C 249 CAP ,'IYLAi> .0IUI L "CT 100V
( 250 C4P MYLAR lUF 1 PCf 100V
C 251 C~P (Wl AR .IUF L PCT 100V
C 252 C4P MYLAR .0033UF 10 PCT 200V
C 253 C,\P MYL,\R .04JUF 10 PCT 100V
G 25' CAP MYLAR .22UF 10 PCT 100V
C 757 CAP CER OISC IJOPF 5PCT 500V

4450-4BOO
4860-7655
4860-7329
4860-7309
4B60-7553
4860-B003
4860-8249
4860-1752
4860-8003
4860-8249
4860-7752
4860- 8003
4860-8249
4860-7359
4860-8200
4860-7981
4404-11 05

56289
56289
56289
56289
56289
56289
56289
56289
56289
56289
56289
56289
56289
56289
562B9
562B9
72q82

150D685XOD06A2
410P .015 UF 10PCT
410P .0022 UF 10PCT
410P .001 Uf 10PCT
410P .00947 Uf IPCT
410P 1 UF IPCT 100V
410P 0.1 UF IPcr
410P .01 Uf IPcr
410~ 1 UF IPCT 100V
4l0P 0.1 Uf IPCT
410P .Ol UF IPCT
410P 1 Uf lPCT 100V
410P 0.1 UF IPCT
410P .0033 UF 10PCT
410P .047 UF 10PCT
410P 0.22 UF 10PCT
0831082Z5DOOI01J

J
J
J
J
J

100 PANEL CONNEC TOR
102 CONNECTOR JACK
103 JACK SINGLE .030 PIN
200 31NOING POST ASM
201 BINOING PDST ASM

0874-4181
4260-0400
4260-1010
Oq3B-3000
0938-3000

24655
B238q
98291
24655
24655

0874-4181
2J-1439
SKT-OB04
093B-3000
0938-3000

MUER 5730-1220 24655 5730-1220

Q 100
Q 101
Q 200
Q 201
Q 202
o 203
~ 204
o 205

~ 245
R ? 46
R 247
R 248
R 24q
R 250

S 200
S 201

TRANSISTOR 2N4384
TRANSISTOR 2N4384
TRANSISTOR 2N43B4
TRANSISTOR 2N4250
TRANSISTGR 2N4250
TilANSJSHIR 2N3903
TRANSISTOR 2N3903
TR4NSISTOR 2N3Q03

I<ES COHP 1.8 K 5PCT 1I2W
R"S COM~ 3.3 K ,PCT 1/2W
RES fLM lq.6 OHM I PCT 1/2W
RES fLM 6.65K 1 PCT 1I2W
RES COMP 200 K OHM 5PCT 1/2101
POTENTI OMETER

SWITCH TOGGLE 3POS ~P STEADY
SWITCH ROTARY AS~

8210-1131
8210-1131
8210-1131
8210-1294
8210-1294
8210-1132
8210-1132
8210-1132

6100-2185
6100-2335
6450-9196
6450-1665
6100-4205
on5-4040

791 0- 0820
7890-2410

56289
5628q
56289
07263
07263
04713
04713
04711

8131.9
B1349
BI349
81349
81349
24655

04009
24655

2N4384
2N43B4
2N4384
2N4250
2N4250
2N3903
2N3903
2N3903

RCR20GIB2J
RCil?OG332J
RN65D 19R6F
RN65D665l F
RCR20G204J
0975-4040

82609
7890-2410

TUNEJ AMPLIfIER PC BOARD PIN 1232-2701

REFOES OESCRIPTlllN PART NO. FMC MFGR PART NUMBER

C
C
C
C
C

100 CAP MYLAR 0.15UF 10 PCT 600V
101 CAP TANT 1.0 UF 20peT 35V
102 C4P ALUM 100 OF 15V
103 CAP TANT 6.8 UF 20PCT 6V
104 CAP TANT 4.7 Uf 20PCT 10V

4860-9400
4450-4300
4450-28JO
4450-4800
4450-4700

56289
56289
562Bq
5628q
56289

411P 0.15 UF lOPCT
1500105X0035A2
30Dl07G015
150D685X0006A2
1500475XOOlOA2

CR I. 00
C>< 101
CR 102
CR 103

DIOJE RECTIFIER IN4003
DIODE RECTIfIE,' 1'.14003
DIODE RECTIFIER IN4003
DIODE RECTlfIFR IN4003

608/-1001
6081-1001
6081-1001
608/-1001

14433
14/.. 3 3
14433
14433

IN4003
1N4003
IN4003
IN400:1

100 RES taMP 3.3 M

101 RES COMP 220 K
102 RES COMP 2.2 K
1 03 pnTENTIO,~ETrR

104 RES COMP 220 K
105 RES CO,P 22 K
1 06 ~ES CO~P L8 K

5PCT 112\01
,PCT 1I2W
5PC r 1I2W

5PCT llZW
5PCT 1I2W
,PeT 1/2W

6100-5335
6100-4225
6100-2225
1232-0400
6100-4225
6100-322 5
6100- 3185

81349
81349
8134q
24655
81349
B1349
81349

RCR20G335J
RCR20G224J
RCR20G222J
1232-0400
RCR20G224J
RCR2 OG223 J
RCR20G183J
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ELECTRICAL PARTS LIST

PC BOARO PIN 1232-2711

REFOES DESCRIPTION PART NO. FMC MFGR PART NUM8ER

C 200 CAP ALUM 5 UF 50V 4450-3900 56289 300505G050
C 201 CAP MICA 220 PF 5PCT 500V 4700-0519 81H9 CM05F0221JN
C 202 CAP CER TRIM 8-50 PF 4910-1170 72982 557-051 E 8-50PF
C 204 CAP MICA 30 PF 5PCT 500V 4700-0237 81349 CII05E0300JN
C 205 CAP ALUM 200 UF 6V 4450-2610 56289 300207G006
C 206 CAP MICA 100 PF 5PCT 500V 4700-0660 81349 CM05FO 101JN
C 207 CAP ALUM 100 UF 15 V 4450-2BOO 56289 300107G015
C 208 CAP ALUM 100 UF 15V 4450-2800 56289 300107G015
C 209 CAP MYLAR .22UF 10 PCT 100V 4860-7981 56289 410P 0.22 UF 10PC T
C 210 CAP TANT 10 UF 20PCT 20V 4450-5100 56289 1500106X0020B2
C 211 CAP CER TUB 680Pf 5PCT 500V NM OV NM 4404-1685 72982 315Z5R680PFI0PCT500
C 212 CAP ALUM 5 Uf 50 V 4150-3900 56289 300505G050
C 213 CAP CER TUB 680Pf 5PCT 500 V NM OV NM 4404-1685 72982 315Z5R680PFI0PCT500
C 214 CAP ALUM 5 UF 50V 4450-3900 56289 300505G050
C 215 CAP ALUM 5 UF 50V 4'050-3900 56289 300505G050
C 216 CAP ALUM 5 UF 50V 4450-3900 56289 300505G050
C 217 CAP ALUM 15 UF 15V 4450-3700 56289 300156G015
C 218 CAP ALUM 5 UF 50V 4450-3900 56289 300505G050
C 219 CAP MYLAR .461oUF 2 PCT 100V 4860-7990 56289 HOP 0.464 UF 2PCT
C 220 CAP MYLAR .Io64UF 2 PCT 100V '0860-7990 56289 410P 0.464 UF 2PCT
C 221 CAP MYLAR .464UF 2 PCT 100V 4860-7990 56289 410P 0.464 UF 2PCT
C 222 CAP MICA 464PF IPCT 500V 4710-0535 813"9 CM05FO"6'tFN
C 223 CAP ~ICA "6'tPF IPCT 500V 47.10-0535 813"9 CM05F0464FN
C 22" CAP MICA "61oPF IPCT 500V 4710-0535 813't9 CM05FO"61oFN
C 225 CAP MICA 1000PF IPCT 500V 4710-0100 813"9 CM06FOI02FN
C 226 CAP MICA l000PF IPCT 500V 4710-0100 813"9 CM06FOI02FN
C 227 CAP MICA 1000Pf IPCT 500V 4710-0100 813't9 CM06FOI02FN
C 230 CAP MYLAR .01UF 2 PCT 100V 4860-7650 56289 410P .01 UF 2PCT
C 231 CAP MYLAR .00681UF 2 PCT 200V 4B60-7505 56289 410P .00681 UF 2PCT
C 255 CAP TANT 4.7 UF 20PCT 10V 4450-4700 56289 1500475XOOI OA2
C 256 CAP MICA 1000 PF 5PCT 500V 4700-1190 813'09 CM06FO 102JN

CR 200 DIODE RECTIFIER IN4003 6081-1001 l'o433 IN4003
CR 201 DIODE RECTifiER INIo003 6081-1001 1'0433 INIo003
CR 202 DIODE RECTIFIER INIo003 6081-1001 14H3 IN4003
CR 203 DIODE RECTIFIER IN4003 6081-1001 14'033 IN"003
CR 20" DIODE IN191 90PIV IR 125UA GE 6082-1008 1'0433 IN191
CR 205 DIODE IN191 90PIV IR 125UA GE 6082-1008 14H 3 IN191

L 201 CHOKE MOLDED 1000 UH 10PCT 4300-5000 99800 3500-32
L 202 CHOKE MaLOEO 390 UH 10PC r 4300-lt390 99800 3500-22

R 200 RES CCMP 33 K 5PCT 1/211 6100-3335 813'09 RCR20G333J
R 201 RES caMP 33 K 5PCT 112101 6100-3335 81349 RCR20G333J
R 203 RES CCMP 1.0 K 5PCT 1/2101 6100-2105 81H9 RCR2OGI02J
R 20" RES caMP 220 K 5Pcr 11211 6100-"225 813'09 RCR20G221oJ
R 205 RES caMP 220 K 5PCT 112111 6100-"225 81349 RCR20G224J
R 206 RES caMP 1.0 K 5PCT 1/211 6100-2105 813"9 RU2OGI02J
R 207 RES CaMP 22 K 5PCT 1/211 6100-3225 813"9 RCR20G223J
R 208 RES caMP 470 OHM 5PCT 11211 6100-1475 813"9 RCR20G471 J
R 210 RES caMP 22 K 5PCT 1/211 6100-3225 813"9 RCR20G223J
R 211 RES CaMP 10 01fM 5PCT 11211 6100-0105 813't9 RCR20GI00J
R 212 RES CCMP 10 K 5PCT 1/211 6100-3105 81349 RCR20G 103J
R 213 RES CaMP "70 OHM 5PCT 11211 6100-1475 813't9 RCR20G"71J
R 2l'o RES CCMP 110 K OHM 5PCT 1/211 6100-4115 81349 RCR20G 114J
R 215 RES CCMP 150 K 5PCT 1/211 6100-4155 81H9 RCR20G 154J
R 216 RES caMP 27 K 5PCT 11211 6100-3275 813"9 RCR20G273J
R 217 RES CCMP 47 K 5PCT 1/211 6100-3475 813"9 RCR2OG" 73J
R 218 RES CCMP 100 K 5PCT 11211 6100-4105 813"9 RCR20GI0"J
R 220 RES caMP 4.7 K 5PCT 1/211 6100-2415 813"9 RCR20G" 72J
R 221 RES CCMP 2.7 K 5PCT 1/211 6100-2275 813"9 RCR2OG272J
R 222 RES caMP "7 K 5PCT 1/2111 6100-3475 81H9 RCR20G" 73J
R 223 RES caMP 10 K 5PCT 1/211 6100-3105 813"9 RCR20GI03J
R 224 RES caMP 12 K 5PCT 1/211 6100-3125 813"9 RCR20G 123J
R 225 RES caMP 3.9 K 5PCT 11211 6100-2395 81349 RCR20G392J
R 226 RES CCMP 3.3 K 5PCT 1/211 6100-2335 813't9 RCR2OG332J
R 227 RES caMP 1.8 K 5PCT 1/211 6100-2185 81349 RCR20G 182J
R 228 RES CaMP 3.0 K OHM 5PCT 1/211 6100-2305 81H9 RCR20G302J
R 230 RES CCMP 9.1 KOHlI 5PCT 1/211 6100-2915 81349 RCR2OG912J
R 231 RES caMP 22 K 5PCT 1/211 6100-3225 813"9 RCR20G223J
R 232 RES caMP 9.1 K OHM 5PCT 1/211 6100-2915 813'09 RCR20G912 J
R 233 RES FLM 31.6K 1 PCT 1/811 6250-2316 813"9 RN5503162F
R 23'0 RES FLM 31.6K 1 PCT 1/811 6250-2316 81349 RN5503162F
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ELECTRICAL PARTS LIST (cont)

NULL DETECTOR PC BO~RD PIN 1232-2711

REf0ES DESCRIPTION PART '110. f,~C MfGR PART NUMBER

R 23S RES t-lM 3.32K 1 PCT lIBW 62So-1332 B1349 RNS5D3321f
R 236 RES fLM 3.32K 1 peT 1I8W 6250-1332 81349 RNS50332lF
R 237 RES fLM 40.2K 1 oe T 1I8W 62S0-2402 81349 RNS5'J4022f
R 738 kES COMP 1.0 K SPCT 1I2W 610D-2105 81349 RCR20r, IOU
R 23') RES HM 5.11K 1 PC T 1/8W 6250-1511 81349 RN5SDS111F
R 240 RES FL,~ s.lI K 1 PC T 1/8W 6250-1511 81349 RNSSfJSlllF
R 241 RES fLM 1.IK 1 PCT 1/8W 62 SO-I110 81349 RNS5D1101F
R 242 RES fU4 4.99K 1 peT lI8W 62S0-1499 81349 RNSS0',991F
R 243 RFS FLM 4.99K 1 peT 1/8W 62 SO- 1499 8134') RN55fJ4991F
R 244 RES F LM 1. OS K 1 PCT 1/8w 6250-1105 81349 RN55fJI051F
R 251 RES CO~P 2.1 K 5PCT lI2W 6100-2275 81349 RCR20G2 72 J

DESCRIPTION

MECHANICAL PARTS LIST

PART NO. FMC MFGR PART NUMBER

FILTER rUNING KNOB ASM
GAIN & FILTER FREQ KNOB ASM
BATTERY HOLDER TUBE
FILTER TUNING DIAL INDICATOR
RIGHT END FRAME ASM
LEFT END FRAME ASM
FEET (4 REQUIRED)

5520-5520
5500-5221
J.232-6000
5470-0650
531.0-3066
531.0-3067
5260-0700

24655 5520-5520
24655 5500-5221
24655 1.232-6000
24655 5470-0650
24655 5310-3066
24655 531.0-3067
24655 5260-0700

101 SWI TUt TOG MIN 2POS DPOT STEADY MTA- 206'11

REFOES

ELECTRICAL PARTS LIST

1232-P2 PREAMPLIFIER CHASSIS MOUNTED PARTS

OE SC RIP TlON MFGR PART NUM8ER

1232-P2 PREAMPLIFIER PC 8DARD PIN 1232-2730
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REFOES DE SC RI PH ON PART NO. FMC MFGR PART NUMBER

C 101 CAP MYLAR .00lUF 10 PCT 200V 4860-7309 56289 410P .001 UF 10PCT

iJ 101 TRANSISTOR 2'113457 821 0-1082 17856 2'113457

R 101 RES CUMP 1.0 G 20PC r 1/2101 6100-3108 81349 RCK20G108
R 102 RES COMP 10 K 5PC T 1/2101 6100-3105 81349 RCR20Gl03J
R 103 RES COMP 1.0 K 5PCT 1/2w 6100-210S 81349 RCR20G 102J



FEDERAL SUPPLY CODE

FOR MANUFACTURERS Ref FMC Column

From Defense Logistics Agency Microfiche in Parts Lists

H4-2 S8708-42 GSA-FSS H4-2

- -* - -* - ....._* -...,. MeCov EIctmt..Mt.Hollv SDriI'lllll,PA 17086 ,.... Cutler H8ITImIr.,Mll_k"',W153202 ..,.. ~••Nonh Adelm.MA 01247 80084 Pure Carbon.,81 Maryl,PA 16857

00'" Jon. Mf;.,Chicllgo,IL 60181 16782 Houlton 1l'lft••Bellaint,TX 77401 57771 StlmptOll••BIVPOrt,NY 11706 81030 tnt'l IlIlIt••OI'an9'.CT 06477
00.94 w.l1lCO EIctmt..l.oa AIllJIIIes,CA 90018 1580' F....wel Efctrm••F.....,lngh.m.MA 01701 ..... $uplrtOl' Vlll"".W.shlngton,PA 16301 81073 GnlYhlll••L.aGrangIl,IL 60625
0032' Wetwyn Inmtl.,westlake,OH 44145 16819 Sl~lra RUIl1.,st.Lou",MO 83111 59'30 ThoITlll '" Bem.,Ellzabeth,NJ 07201 81143 ltolantlte.,stlrllng,NJ 07980
01434 SchwIber EIctmt..westbUrg..NY 11590 '603' Spn.Ice Pit\e Mk:a••Spruce Plne.Ne 28777 "875 TRW••CIlMII.nd,OH 44117 81312 Winch"*,.•Oekvill••c:r 06779.... AerovoIl.,New 8fIdfol'd.MA 02746 'BOBB Intntl Diode........., Cltv,NJ 07304 603BB Torrington••Torrlngton,CT 08790 8'''" MIIl1arySpeclflclltlons

00'''' AMP 1nc..HlIfriIburg,PA 17106 16179 Ommi S$IectnI.,Farmlngton.MI48024 61007 To_nd.,8nllntl'8ll,MA 02184 81350 Joint Army.t4l1V'V Specifications
01008 AIdIIn Productl••Brockton.MA 02413 'B30' Amolab.•Linden.NJ 07038 61837 Union CarbIde••New York.NY 10017 8'483 Int'I Rectifler•• EI Segundo.CA 90245
01121 All'" Bradley••Mil.-..kee.WI 53204 18362 Codi•• F.lrlawn.NJ 07410 8'884 United Carr F8It..lk.of1on.MA 81741 Chicago Lock••Chic8g0.IL60641.".. Utton IndL.BIIY8l'Iy Hil...CA 90213 ,.... S1!t"lnglnst..New Hydt Park.NY 11040 B3OBO Victol'88n••Cl_18nd.OH .....,04 81831 Flltron••Fluthlng.NY 11364
01281 TAW•• L8wndaIe.CA 90260 'BB3B Indiana G8n8n11••()gIaby.1 L 61348 83'03 ward L8OR8l'd••Mt.Vamon.NY 10660 8""0 l.8d8x••Oayton.OH 45402
01208 Tl ••081....TX 75222 '8758 Dalco••Kokomo.IN 46901 B6OB3 WwtlnghOUlB••8100mfI8ld.NJ 07003 81BBO 8IIrry Wrlgllt••W.tenown,MA 02172

""" GE.•WlIYll8Iboro.VA 22980 'B9liO Pnlcilion DynarnIcs•• Burbank.CA 91504 B6OB3 W1mon••N.-rk.NJ 07114 822'8 SyIY8rlI•••EFI¥\OI"lum.PA 15834
01830 Amarock••Rockford.1 L 611 01 ,..., Am.r MIcro ~.,sul'Ml8riilla,sC 29483 70108 Acushnet Cap••New Bedford.MA 02742 8222' No.Amar.P1llllpl..Chethi...CT 06410
01883 Charry Ek:trc..Wauk.n.lL 80085 17117 EIcm: Moldlng..WoolltOCket.RI 02896 70109 Ad8rnI a INatl.U.•Elkhart.IN 4«514 82273 IN Patt8m a ModlII..LaPort,IN 46350
02111 Sp8etroI Elctml.•Clty of Indlll1rY.CA 91745 '7540 Monawk ~ing.,5chlllar Park.n. 60176 70417 CtwytI8r••Detrolt.MI 48231 B2389 SwltclM:r8ft••Chlc8go.1 L 60830
021.4 F8ITOltCUbB.,5augartIlll.NY 12477 17745 Angltrohm~••H8lI8rSCOWlI.MD 21740 ,- Atl8l'ltic Indla RubbBr••ChlC8fIO.IL tI0807 8358' R_ HoffIl18l'l••C8rlIIIe.PA 17013..... Fenwall Lab-.Monon GrtnI8.IL6Oll63 17nl SIIllI8r.,somarvlll••NJ OB87t1 '06B3 AmparIta..Unlon City.NJ 07087 8284' M8t8.. 81 COntro....AttI.boro.MA 02703
02B3ll GE.,5chen8ct8dy.NY 12307 17560 2elftlx••Concord.CA 94620 70811 Alit-La SwItch..Watertown.MA 02172 8280' Mll_ke8 A81lItor..MII_k88,WI 63204
02BB0 Arq)hBnol••8ro.cM.w,IL60153 .- SlllconIJl.,5ant8 CIanl,CA 96064 7OlI92 8II8d Ch.ln••8I"Idgaport.CT 06606 8387' Rotron••WoodItock,NY 12498
02736 RCA••SOmarvillB,NJ 08816 18324 S1gnatlct.,sunnyval••CA 94088 7OB03 BeldBn..ChIc8tlo,IL60644 82801 IN GeIl8nlI Magn81..V.lpal'8ilO.IN 46363
027BB F.-t8x..D8IP18inl,IL6Oll18 'll542 New Prod Eng.,w8balh,l N 46992 71126 BronlOll ••a-:on F.Ill.CT 06403 83003 V8I'O.,G8rl8nd.TX 75040...., Carter Ink.,Cambrldga,MA 02142 '887' Sc8nb8•• El Monte,CA 91731 71279 Cambridge Tharmlonie.,C8mbrldga,MA 02138 83014 H...--.I.,P1l1C81ltia,CA 92670
03l!0B GE..SVf8CUI8;NY 13201 18736 Computer OIod8.,s.F.h1awn.NJ 07936 712IM c.nt18ld..Cllfton Forge.VA 2.....22 83033 ~••MtC8rmal.IL62883

"'" Vanguard Elctrnl.,lngl8WOOd.CA 90302 18796 CVcon..Sunnyv;el••CA lM096 71400 Bullm8l'ln.,st.LouII,MO 831 07 ..... Carr F_••Cambrldga.MA 02142..... Gnyburll8., Vonkars,NY 10701 1&911 Durant••Wet8l'tOYfn,Wl 63094 71460 CTS..ElktIWt,IN 46514 83'88 Victory Enllo,springfi.Id.NJ 07081
0387' Tl'8fIIitron Elctms..W.kefi.Id.MA 01880 19178 zero••MonIOn.MA 01067 "'88 c...non••loI AIIQII/eI,CA 90031 B3259 P.-k8t S881..Culyar City,CA 90231
02BBB KOI Pyrof;lm.,Whippany.NJ 07981 ,- GE..GelI'l8l'lIII••Fl. 32601 71482 Cl....ChIc8go.IL6Oll46 B3330 H.H.5mith••Brooklyn,NY 11207
03811 Clai"".,New York,NV 10001 19373 ~ron..H8WrtIill.MA 01830 71li9O C8nt..I8b..MII_ke8,WI 53212 8338' B8IIrlngSpclty.,5enFrancllCO.CA.... Arrow H.-t••Hartford.CT 061 06 ,- Paktron..Vltnna,VA 22160 71BBB Contill8l'ltlll Carbon••New York,NY

...., SOlar Elctre.,W.ran,PA 16385
0<B43 Digitronicf;,.Alb8rt'Ion.NY 11507 19817 Cabtron••ChIcaeo.l L 60822 71707 COte ColI.,ProvIdenc8.RI 02905 83_ Burrougha..P1ainfl8ld.NJ 07061
04713 MolOroll..Pno8nIJl,AZ 85008 ,.... LRC Ek:1m1.,Hol'I8ha8dI.NY 14846 71729 CrBI(:lMlt BolC.,P1l118dllIphla,PA 19134 83'40 Union CarbKt.••New York-NY 10017
048'8 Cornpoll8llt Mfi.,W.Brldgawater,MA 02379 19701 EI8Ctr8.,lndapendanca,KS 67301 717..... Chicago Min~••Chk:ego,ll.80&40 83788 M.. Engrg.,Ouincy.MA 02171
0li079 T_lstor EIctmI••Bennington.VT 06201 2OOB3 Elect IndI.,Murray Hill,NJ 07974 71788 Clnch••ChIcago,1 L 60624 83"" NltioMI Elctra..G8n8Y8.IL80134

""" Corcom••Chicllgo.1 L 6Oll39 20'54 KMC..Lono Vallr8y.NJ 07853 71833 o.rnall••DownlY.CA9024t. 84411 TFlW..0gaI1.IlI,N669153
0627B ITT EIctI1'll..Pomon.,CA 91_ 21335 Fafnir 6eerlng••New Britlan,CT 08060 72136 EIactromotIw••W1l1imantlc.CT 08228 8483. L.ahlgh Metall••Cambridge,MA 02140
06402 Controll Co.of Amar••MeIro1ll Pk,l L 60180 "BBB Raythaon..Notwood.MA 02082 72228 COntinental Screw••New B8dfonl.MA 02742 94870 Sarkal T.-zIan..6100miflg1On.IN 47401
...74 Viking lndL.Chll1SWOrth.CA 91311 21769 Lenox Fugla..W8tchung,NJ 07080 72259 NytronIcs.,Serkaley HtI.NJ 07922 94871 TA Mfg..LOI AngaI••CA 90039..... B.-b8r CoImun..Flc>c:kford,1 L 611 01 '25,. B8f9 EIctn:I••NewCumb8rl8nd,PA 17070 728'. Dlllllght••Brooldyn,NY 11237 ...... K8pc0.,Fhllhlng.NY 11352

"'48 BemIs Mfg..Malllflllld.OH 44901 2259ll El8CtrO Spec:e Fabretn.,Topton,PA 19662 7289B GInerallrJlt••~NJ 07104 llB420 PayIOl'l Caters.,Gumll8,lL: 80031
06B20 W8k8f18ld Eng..W.kefl8ld.MA 01880 ''''' UIO EIctra..HoIIywood.FL 33022 72"" Or.u..ChIcego.1 L 80831 86577 Pnc Mtn8l Prod.,stonllhlim,MA 02180
0B283 PlIndult..Tinley pk,IL604n 2333B W8wtek.,San OIlltilo,CA 92112 '2794 OZUI F8It8nIr••W.ltlip.NY 11796 ..... RCA••Hlrriton.NJ 07029..... Tn.I8l_ &: Maclaan..Wa18rbUry,CT 06708 2334' Avnat EIctn:t..Franklin Patk..IL60131 ,,.25 Eb¥..P1l118d8lPh1..PA 19144 ...., REC..New Rochella,NY 10601..... Pnlcllion Monollth.,8an18 CI.....CA 95050 2393B Parnotor..Bulll\9h8m,cA 94010 ,- El8I1lc StoP Nut..Unlon,NJ 07083 IlB800 Cont ElettCl..8rooklyn,NY 11222
08703 Cl8YlftI:;cJawlllfld,OH .....,,0 24361 1001_ Gnrl EIcm:..K_bv,NJ 08832 7290' Erle.•Erle.PA 18512 88.40 Cutler H_..Lincoln,IL 62658
08"" WLS Stamp..CI8Y8lBnd.OH .....,04 24366 Analog D8viC8L.C8mbr••MA 02142 7344. Amp8I'IIx Elctl'Cl••Hlckwlll••NY 11601 BB204 GTE Sylvanl••,IPlWitch.MA 01936
...16 Rlchco P1m..ChIcago.ll. 60646 ,..... Gen8tal S8micond••Tampa,AZ 85281 "... C.-Ung Ek:trc.,H8rtford,CT 06110 88219 Gould PM! Battery••Trenton,NJ 08607
0BB2B Teladvne KntCI.,SoIIlfld 8i::h,CA 92075 ,.... GE.,8chenectedy.NY 12305 .- Elco R8Il1tor.,N_ York-NY 884'. Cornall Oublllllr••Fuqwy VlrlM.NC 27526
0BB78 Aladdin Elctrlll.,NllIhYlIl••TN 37210 ..... GE.,sYr8CU18,NY 13201 73803 TI.,Attllboro,MA 02703 8882' KlIIG Mfr.,New York.NY
0>047 Roa Mllton.,South8lllpton,PA 1Bll68 ..... GE..Cltveland.OH .....,,2 7389B JFO ElctrCl.,Brooklyn,NY 11219 83286 Pot1lIr a. Brumfl8ld..Prlnc.ton.IN 47671.n,. Dlgitr8l'l..P8I8denlI.CA 91106 24B02 EMC Tachnlgv••Charry HiU,NJ 08034 '386' Groov-Pln••Rldgwfl8ld.NJ 07867 -. Holtzer ClIbot••BOIton,MA 02119
07127 E.gl8 Signal ..8lW8boo,W1 53913 ..... GIn Rad.,Concord,MA 01742 74193 HeI_nn..Tren1l,)tl,NJ 08802 ..... UnltedT..lIIforrnar.,ChIc8go.IL
01233 Cinch Graphlk..City of Induttty.CA 917..... 24'59 LMoJl FugIa.,s.Plainfl8ld,NJ 07080 74199 <kIam NlchoIl..ChIcago,1 L 60637 BBB70 Serklhl.. T..ruformar.•Kant,cT 06757
07281 A\IfIllt.,CulY8r City ,CA 90230 2500B Vaetlftl••8IrkelllY.CA94710 ,- HoIo-Kroma.,HlII'tford.CT 06110 8820' Mallory CIP••lndiatlllPOlil.IN 46206
0>,., F81rchlld.,Mount8ln ViIw.CA lM040 25,.. EGaG••B8dford.MA 01730 74646 HutJblll.,stratford.CT 08497 B0303 Mallory Bat.•T.trY1own,NY 10591
01387 8inchll'••N.l.oI Angaln.CA 90032 2890' Tri-County T......Nunda,NY 14517 ,..., Indumlal CndnIr..ChiC8(lO,IL 60618 I1OB34 Gulton IndI••MetudJan,NJ 0BB40..... AmlIr.S8micond.,Arlington HtI,lL 80004 28906 Omnl Spact.....WaItham,MA 02164 ,.... Amphanol.,Oanbuty;CT 06810 88'60 WaltlnghOUlB••8OIton,MA 02118.- Magnetic CO....NewbUrgh,NY 12660 2BBOB Amark:8n ZettI.....Com Mela,CA 92626 '4870 JohnlOn.,W_,MN 58093 -, Hardw.-e Prod..FllBdlng.PA 19602
0>70' USM F8It8n8r.,ShellOn.CT 06484 27014 NatlOfl8I•.$8n18 CI8nI,CA 96061 -> IRCITFlM..8urllngton.1 A 52801 91032 continental WI".,York,PA 17406
07B2B Bodlne••Bridglport,CT 06606 "646 Hlr1ford Unlven8l B811..Rocky HIll.CT 08087 '6275 Kurz..KBICh.,Oayton.OH 46401 91146 Cannon.,Sa18lll,MA 01970
07B2B Bodine Elctrc.,chIC8(lO.IL 60618 294BO HP••P.lo AlIO,CA 94304 702B2 Kuka..Mt V...non.NY 10651 91210 G8tb8r.•M~ka.IN 465440791. Cont Oevice••Hawthorne.CA 90250 28620 Hayman Mfg••K8nllworth,NJ 07033 76491 L8fIIy_.,sy~,NY11791 91293 JoMl'lIOl'I..Boonton.NJ 07005
079B3 St8t8 LabI..Ntw York.NY 10003 2897. lMC MIIlIIl8tIcs.,Roch8ster.NH03lI87 7580B LindIIn••Provld8nc8,RI 02906 91417 H.rll.,MeIbourne,FL 32901.- Borg InIt.,08laVt1n.WI 53115 28959 Hoffman EletRl..EI Monta.CA 91734 75816 Li1t8lfu18..D8s P181Ill.IL60016 .'60S Augat 8rm.,Attlebon:I,MA 02703
0B624 08ubch F8It8n8r••LOI AngIl-.CA 90045 3OOB3 Solid StBta DwiceI.,LaMlr",CA 90638 76006 Lord Mfg.,EriB,PA 16512 .'60S Chmdlar••Wathanfl.ld,cT 06109..... Ball Elctrc..Chlcago.1 L 60832 3OB4B Beckman lnat••Cedar Grove,NJ 07009 78'48 Ma~lory EIctrc..08trolt.MI48204 91637 Del. EletrCI.,CoIumbul.NE 68801
08720 V8mlI/ill8 Prod.•Fr.nklin Lakn,NJ 07417 30874 IBM••ArIl'lOflIc.NY 10504 7824' MauI'llY..ChIc8oo.IL60618 91862 EIoo.,WlIlow Grove.PA 19090
08213 GE••Buff.Io.NY 14220 3OBB6 Parmag Magnetics..Tolldo.oH 43809 7838' 3 M CO.,St.P8ul,MN 65101 91719 Gan..llnrt.,O'I....TX 75220
0B363 caK Componerm.,Watartown,MA 02172 31019 SOlid State Scntfc..Montgom8l'Vi'Ia,PA 18936 7B3B6 Minor Rubbar.,BlOOfl'lfleld.NJ 07003 .'838 KlngI Eletrel..Tuckahoe.NY 11223..... Star·Tronicl.,GIorgetown,MA 01830 31514 Stetldford Appld E....CoIt8 Ma.,CA 92626 7848' Millen......Iden.MA 02148 91916 ~iltoTool..Hudaon.NY 12534
0BB23 BuI'lllllBattBty•• FrBIIPOrt,1 L 61032 31814 Al'IIIloglc..Wekefl8id.MA 018BO 78646 Mu8l1ar EIctr••CllMII8nd,OH 441'4 .'829 Honeywell.,FreIPOI1,IL 61032..... Fenwal Elctrnl..Framingham,MA 01701 31951 Trlridgl.,PlttIburgh,PA 15231 75BB4 Nati0l'l81 Tuba••P1tt1burg)'A 92519 EI8ctr811llU1..WoodsidB,NY 11377
IlB922 Bumdy.•Norwalk.CT 06852 3200' J8n18n.,ChIcago,1 L 60838 7BB64 Oak IndI••CryItaI Lake,IL 60014 ll2B75 EdgIrton Germesh_.•BOIton.MA 02115
.0021i G'-' Prod.•Lind8n.NJ 07038 33OB6 8Pemvm ControI..F.lrvlew,PA 16416 n132 Dot FIIIt8n8r••Weterbury,CT06720 92702 IMC MagnetiCl..W8I1bury.NY 11691

'0388 Chicago Swlteh.,Chlc8go,lL 60647 33173 GE.,Ow8IIIboro.KY 42301 n147 Patton M8cGuyar••Provid8nce,RI 02906 .,,,. AmpaJl••Radwood City,CA 94063
11238 CTSof B8m•••8Irne.IN 46711 34141 KOIhler..MlIt1boro.MA 01752 77186 Pas Saymour.,sYI1lCUl8,NY 132t19 ..... HudlO" Lamp..Knmy,NJ07032
11598 Chlndlar E....nI.,W.H.rtford.CT 06101 34'" S8mic0a.,COIt8 M818.CA 92626 '7283 PiarceRobara RUbbBr.,T..nton.NJ 0B83B 8333' Syiveni•. ,WOburn.MA 01801
11883 Nortronlct..Minfll8POUI.MN 55427 34333 SIlicon Genrl••YMltmlnltar,CA 92683 77315 Plett BroI..Waterbury,CT 06720 ll334B Arner ElC11'C1 UbI.,LaMdlll••PA 19446

'2040 Netional.,S8n18 CI••,CA 95061 3433. Ad\/IIl'lClld Micro DeviceI.,5unnywle.CA 94086 77339 PoIitlva Loctw.h....Naw.-k,NJ 938'8 Rite Mfi.•R8II1I8Y,PA 18671,.... Elctrc TI'8I11IIto.....FIUlhlng,NY 11364 ..... lntel.,San18 Cl8ra.CA 96051 77342 AMF..Prll'lCWll'l,IN47570 93918 Cramer.,New York,NY 10013,.... T8I8dyne.,Moullt8ln View.CA 94043 ,,"77 SOlitron Oevkl8l..Jupiter.FL 33468 77642 Rw-o-Vac••MadIson,WI 53703 94'44 RWtheon••Ouincy,MA 02169
12817 Harnlin..Laka Mil/II.WI 53651 36829 COnst8n18,.MontreaI,aUE.CAN '783' TRW.,Carnd8n,NJ 08103 94'54 W8fl1I8I' Elctre.,LIvit9ton.NJ 07039
12872 FlCA..WOOcIlridge,NJ 07096 3640' NetioMll.td.,Montre8I,aUE,CAN 77538 G8nenIInst.,Brooklyn,NY 11211 94271 W1mon.,Ardllb8ld,PA 18403,- Cllrolt8t..Dover,NH 03820 3,.., Mallory•• lndiallllPOllI,IN 46208 ""88 ShlIk8proof.,Elgln.1 L 60120 ..." Tal L8b1..Manch8lter.NH 03102,.... Mlcrolll8ta....City of Indlll1ry,cA 917..... 3B443 Marlin Rockwell ....BmllItOwn,NY 14701 78277 Slgme Inst..Bralntl'88;MA 02184 ..... Oickaon••ChIcago,1 L 60619
12964 OlckJon Elctrrll.,ScottId8l8,AZ 86252 39317 McGill MftI.,V.lparlto.IN 46383 '8429 AlrcoSpaar.,st ....ryl,f'A 15867 ..... M8gnacraft.,Chlcago.IL60630
'2989 Unltrodl••Watertowrl.MA 02172 4OB31 Hone'(W8!I.,Mlnneepol",MN 55408 ,.... S1lIClcpo1e.,St Marvt.PA 15867 ...., AtillIlnd..6rooldill8.NH 03033,- El8ctrocraft••HopkiIll,MN 55343 42180 Mutat.•Chicago.IL60638 '8663 TlnnarrJWl.,C1tMtland,OH 06078 Gardll••Cumbarl.rid.RI 02864
13103 Th8rm8Iloy.,DIII8I,TX 76234 424llll Natlol'llll..M8II'018,MA 02116 78711 T~Ics.,Huntington,NY11743 96121 <kIality Comp.,st Marp,PA 15867
13148 VOlJU8llllt..Rlchmond HIU;NY 11418 03". New Oeparture-Hyatt••S.ndullty.OH 44870 71lOBB RCA..Hatrilon,NJ 07029 96'" AIco EletrCl.,~.MA01843
13150 Varnltron..L8conia.NH 03246 ...., Norma Hoffman.,5tulford.CT 08904 78138 Weidel Kohlnoor••New York,NY 11101 96238 ContrMntal Conn••WoodIidII.NY 11377
13327 Solitron Devic8l..T8PPIrI,NY 10983 -, RCA••N_ York.NY 10020 -, W8I1a'n Rubbar.•GOII't8n.IN 46526 95275 Vitremon.•Br!dglport,CT 06801
13716 Fllrchtld.,s8ll Raf88l.CA 94903 ..... Aeythaon••Waltham.MA 02164 "'728 Wl..mold.,Hartford,CT 08110 ..... Gordl)l.,6Ioomfiald.NJ 07003
13919 Burr 8rown.,TuClOn.AZ 85706 6OOB8 MOIl8k••C8rrollton,TX 75008 79727 Contlnentlll Wlrt.,P1l118d8lplli.,PA 19101 86364 MBthodl.;Rolllng Meadow.IL 6000lI
14010 Aned8x IrJIt.,VIln NuYl,CA 91406 60101 GHZ OeviclL,s.Chaltnlford.MA 01824 7llB4O Mallory Controll.,Fl'8nkfort,IN 48041 88,.. Amii' Br8II..Torrlngton,CT 06790
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Figure 11. Schematic diagram of the Type 1232-A
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Figure 12. Block diagram of the Type 1232-A
Tuned Amplifier and Null Detector.
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Figure 14. Schematic diagram and etched board layout of the Type
1232-P2 Preamplifier. The etched board part number is 1232-2730.



NOTE: The number appearing on the foil side is not the part number.
The dot on the foil at the transistor socket indicates the collector lead.

Figure 13. Etched Board Layout of the Type 1232-A
Tuned Amplifier and Null Detector, PIN's 1232-2700
and 1232-2710.

24



I E'-.,,---- •

Figure 13. Etched Board Layout of the Type 1232-A
Tuned Amplifier and Null Detector, PIN's 1232-2700
and 1232-2710.
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300 Baker Avenue
Concord
Massachusetts 01742
61 7 369-4400

OPERATING INSTRUCTIONS

TYPE 1232-4000

RECHARGEABLE BATTERY

Boston Tie Line:
646-7400
TWX 710-347-1051
Telex: 92-3354

The Type 1232-4000 Rechargeable Battery (non-mercury) replaces
the nine mercury cells (M72) supplied with the standard instrument. The
rechargeable battery provides up to 90 hours of operation and can be
recharged several hundred times.

The battery assembly includes 9 type CD-4 nickel-cadmium cells
sealed in an epoxy cylinder along with a Type 0746-4400 Step-Down
Transformer and a lN3253 charging diode. A power-plug end cap allows
connection to a l15-V ac supply for charging.

The nickel-cadmium cells have a rated capacity of 225 mA-hr and
a nominal voltage of 1.42 V (11 V total) at normal current. When fully
charged, the cells have an open-circuit voltage of about 1 •. 4 V (12.6 V
t.otal). When discharged, the cells have an open-circuit voltage of
about 1 V (9 V total). with the 2.5-mA drain of the 1232-A Amplifier,
the cells will provide 90 hours, or about 2 weeks, of normal operation.
When discharged, the cells should be recharged for 14 to 16 hours (e.g.,
overnight). Avoid overcharging or excessive discharging which will
shorten the life of the battery[l].

Disconnect the charging cord when operating the amplifier. In
other respects the operation of the instrument is unchanged.

[l]Lewis Hofstatter, "Nickel-Cadmium Batteries", Electronics World,
October 1965, pg. 37.
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