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Model 3104

Section I
Paragraphs 1-1 to 1-15

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.
1-2. DESCRIPTION,

1-3. The & Model 310A Wave Analyzer separates and
measures the various frequency components of an in-
put signal so that the fundamental, harmonics, and in-
termodulation products may be analyzed. Any input
signal component between 1 ke and 1.5 Mc may be
located and measured. The only requirement is that
it be within the 70-db dynanic range of the instrument,
and that it be separated from other components by
enough more than the selected bandwidth to make an
isclated measurment possible (see Table 1-1).

1-4. DISTORTION MEASUREMENTS,

1-5. For measurements analyzing the distortion
products in amplifiers, transducers, and other active
devices, the Model 310A is provided with a RELATIVE
mode of operation in which the reference [requency
may be set to an arbitrary level, and the remaining
components measured directly with respect to that
reference, in either percent or db.

1-6 ABSOLUTE MEASUREMENTS.

1-7.  Alternatively, the Model 310A may be operated
in an ABSOLUTE mode, under which conditions it acts
as an accurate, tuned AFP-RF voltmeter, measuring the
amplitude of the components of any signal within its
range to an accuracy of +6%.

1-8. RESPONSE MEASUREMENTS.

1-8. In the BFO mode of operation, the Model 310A
provides a constant-amplitude sine-wave output, at the
frequency of the dial setting, for measuring the re-
sponse of amplifiers, passive networks, or transmis-
sion systems.

1-10. AUTOMATIC FREQUENCY CONTROL.

1-11. In the AFC mode of operation, the Model 310A
will lock on o and follow signals which have a drift
raie as high as 100 cps/second. The dynamic hold-in
range is +3 ke (at 100 kc}.

1-12. RESTORED FREQUENCY OUTPUT,

1.13. The component of the input signal which lies
within the passband of the Model 310A is available at
the OUTPUT terminal. Using this restored {requency
output with an eleetronic counter makes possible the
precise determination of the frequencies of intermod-
ulation and cther distortion products.

1-14. RECEIVER FUNCTIONS.

1-15. Single-sideband and amplitude- modulated signals
may be received, detected, and monitored at the QUT-
PUT terminal.

Figure 1-1
02037-1
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Section 1
Paragraphs 1-16 to 1-28

1-16. APPLICATIONS,

1-17. The Model 3104 Wave Analyzer is designed pri-
marily to measure harmonic or intermodulation prod-
ucts in active circuits such as amplifiers, receivers,
or transmitters, and carrier telephone systems. The
instrument is ideally suited for measuring intermod-
ulation distortion by either the SMPTE (Society of
Motion Picture and Television Engineers} or the CCIF
(International Telephonic Consulfative Commitiee)
method. In addition, the Model 310A conveniently
measures the response of amplifiers, passive networks,
and transmission systems up to 1.5 Mc. Iis linear fre-
quency dial and lack of band-switching make motor
drive and autormatic plotting a simpile procedure.

1-18, INSTRUMENT IDENTIFICATION,

1-19. Hewlett-Packard uses a two-section eight-digit
serial number (on instrument rear panel) to identify
instruments (000-00000). The first three digits are a
serial prefix used to identify instruments to published
literature. If the first three digits of the serial number
on your instrument are not the same as those which
appear on the title page of this manual, there are dif-
ferences between your instrument and the instrument
described in this manual {refer to Appendix 1 of this
manual).

1-20. ACCESSORY SWEEP DRIVE.

1-21. The & Model 297A (Figure 1-2) is a motor
drive unit designed to sweep tunable devices such as
the Model 310A. The Model 11505A Bench Stand is
available for mounting the Model 297A. Two sweep
speeds and a neutral are provided, together with an
output voltage proportional to dial position for driving
X-Y recorders. Also, available is a special bracket
kit (¢ Model X02-310A) which permits the Model 287A
to be mounted directly to the front panel of the Model
310A.

1-22. OPTIONS.
1-23. OPTION 01 CRYSTAL CALIBRATOR.

1-24. The Model 310A Option 01 is a standard Model
310A Wave Analyzer which has beenmodified by replacing

1.2

Model 310A

Figure 1-2. @& Model 297 A Sweep Drive

the 100-ke calibration muliivibrator (A3Q1, A3Q2, and
associated components) with a 100-ke crystal oscillator
which may be used for both amplitude and frequency
calibration. Details of the modification will be found

in Appendix II of this manual. A Mocdel 310A Option

01 Modification Kit is available: % Stock No. 310A-95A.

1-25. OPTION 02 SPECIAL METER.

1-26. The Model 310A Option 02 is a standard &
Model 310A except that the front-panel meter has an
extended db scale, placed uppermost on the face of the
meter. The voliage scale is below the db scale.

1-27. WARRANYTY.

1-28. The Model 310A carries the standard Hewlett~
Packard Warranty against defects in materials or
workmanship for one year from date of shipment. A
copy of the warranty is included at the back of this
manual.

02037-1



Model 310A

Section H
Paragraphs 2-1 to 2-7

SECTION It
INSTALLATION
2-1. INCOMING INSPECTION. 2-4. ELECTRICAL INSPECTION,
2-2. MECHANICAL INSPECTION. 2-5. A performance check is inciuded in Section V of
9-3. Inspect the Model 310A as soon as possible after this manual. Use this check as an incoming inspection

receipt of shipment. Should shipping damage be appar-
ent, notify the carrier immediately (see warranty page

at the back of this manual). For assistance of any kind,
including help with instruments under warranty, consult
your nearest Hewlett- Packard field office (see maps at
the back of this manual).

INSTRUCTIONS

{, REMOVE TILT STAND, PLASTIC FEET,
AND TRiM STRIPS.

2. ATTACH FILLER STRIP AND RACK
MCUNTING FLANGES, KEEPING LARGE
NOTCH ON FLANGES TC INSTRUMENT
BOTTOM,

BACK MOUNTING
FLANGE (LH}*
@ 5020-0714

FILLER STRIP®
.@ 5020-0718

TILT STAND ——

RACK MOUNTING FLANGE (RH}
#p 5020-0715 ™

procedure, or at any time to verify that the instrument
is operating within its specifications.

2-6. INSTALLATION.

9-7. The Model 310A is delivered as a cabinet mount
instrument. A kit is supplied with the instrument for

H

TS _RETAINING SCREWS®
8-32 x7/16 IN. MS, BH,
S8, PHILLIPS DRIVE
WITH EXT. TOOTH
LOCKWASHER.

FOCT RELEASE BUTTON

.: | BOTTOM COVER

* PART OF RACK MOUNTING KIT
@ 5060-0778

FPA—C--8

Figure 2-1. Conversion to Rack Mount

02037-1
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Section II
Paragraphs 2-8 to 2-14

conversion to rack mount (refer to Figure 2-1 for rack
mounting instructions and list of kit parts).

Note

¥ the rack is to be subject to shock or vibra-
tion, rear support must be provided to bear
instrument weight. Alternately, the side han~
dles may be removed and rack slides mounted
in their place,

2-8. POWER REQUIREMENT,

2-8, The 310A can be operated from a 115- or 230-
volt 50- to 1000-cps source. A two-position slide switch
at the rear of the instrument selects AC operation
mode. The line voltage at which the instrument is set
to operate appears on the slider of the switch. A 0.25-
ampere slow-blow fuse is used for either 115- or 230-
volt operation.

2-10. SAFETY POQWER CORD.

2-11. To protect operating personnel the National
Electirical Manufacturers' Association {NEMA) recom-
mends that the instrument panel and cabinet be ground-
ed. This instrument is equipped with a three-conductor
power cord which grounds the instrument cabinet when
plugged into an appropriate outlet.

2-2

Model 310A

2~12. To preserve the protection feature when operat-
ing the instrument from a fwo-contact outlet, use a
three-prong to two-prong adapter and connect thegreen
pigtall on the adapter to ground.

2-13. REPACKAGING FOR SHIPMENT.

2-14. To protect valuable electronic equipment during
shipment, always use the best packing methods avail-
able. Your Hewlett- Packard field office can supply
packing materials such as those used at the factory.
Contract packaging companies in many cities can pro-
vide dependable custom packing on short notice. The
following steps are a general guide:

a. Wrap instrumen_t in heavy protective paper.
b. Protect panel with cardboard strips.
¢. Use a strong cardboard or wooden box,

d. Use ample packing material around zall sides of
instrument.

e. Seal with heavy tape or metal bands

f. Mark container, "FRAGILE - DELICATE
INSTRUMENT™.

02037-1



Model 310A

Section IIT
Paragraphs 3-1 to 3-16

SECTION 11
OPERATING INSTRUCTIONS

2-1. GENERAL.

3-3. The Model 3104 is a highly selective AF-RF
voltmeter, capable of making accurate measurement of
input signal components up to 1.5 Mc. Measurements
may be made either in calibrated values of volts and
dbm or in relative values of percent and db. A BFO
mode of operation is provided, converting the instru-
ment to a signal generator and response meter, suitable
for measuring the characteristics of amplifiers or pas-
sive elements. In addition, signals containing single-
sideband or AM information may be detected and
monitored.

3-3. FRONT PANEL CONTROLS.
3-4. FREQUENCY,

3-5. The iront panel of the Model 3104 is shown in
Figure 3~1. Ilustrated operating instructions are in
Figure 3-2 through 3-8. Operation of the instrument
is gstraightforward. Frequency is controlled by the
COARSE and FINE controls of the FREQUENCY indica-
tor, which reads to the nearest 200 ¢ps. The FRE-
QUENCY dial is linear, and tuning is constant from

the high end of the range to the low end.

3-6. SENSITIVITY.

3-7. There are three sensitivity controls. The com-
bined settings of MAX INPUT VOLTAGE and RANGE
determine the calibrated sensitivity of the instrument,
which is indicated in the illuminated range indicator
window above the FREQUENCY dial. ZERO SET sets
the instrument to the center of the passband,

3-8. FUNCTION,

3-9. The function of the instrument is contrelled by
the MODE switch. NORMAL is ordinarily used for tun-
ing the instrument to a signal component which is to be
measured, after which AFC can be selected to keep the
instrument tuned to that component even though its fre-
quency may vary up to 3 ke. In these two modes, the
signal passed by the filters in the Model 310A is restor-
ed o its original frequency and deliveredtothe QUTPUT
terminals, where it may be measured with an electronic
counter if desired. In the BFO mode, the instrument
becomes a signal generator, providing a signal at the
OUTPUT terminal which has a frequency equal to that
set on the FREQUENCY dial. This signal may be used
to test the response of amplifiers or passive circuits,
the ocufput of the circuit under test being connected to
the Model 310A INPUT terminals, and measured by the
narrow-band tuned voltmeter. The remaining positions
of the MODE switch, USB, LSB, and AM, select receiver
functions, demodulating upper-sideband, lower-sgideband,
or amplitude-modulated signals respectively, and deliver-
ing the modulation to the OUTPUT terminal.

3-10. BANDWIDTH.

3-11. Three BANDWIDTH settings are provided: 3000
cps is for receiving sideband and amplitude- modulated

02037-1

‘signals, and is also useful during tuning, to make the

desired component eagier to find; 200 ¢ps, in con-
junction with the AFC setting of the MODE control, al-
lows measurement of a component with minimum noise
interference, or in the presence of ciosely adjacent
components; 1000 cps simplifies the calculation of
noise-power per cycle-bandwidth, For every measure-
ment, there is a notch one cycle wide at the exact center
of the band, allowing the signal component to be set with
ZERO SET to the center of the band in order to take
maximum advantage of the AFC range. The filters
have a flat response nearly to band edge, therefore any
marked variation of the signal as FREQUENCY is
varied will indicate that more than one component is
entering the passband. The notch at the center of the
band can be used to locate these components,

3-12. OPERATING PROCEDURE.
3-13. GENERAL,

3-14. The primary purpose of the Model 310A Wave
Analyzer is to locate and measure the harmonic or in-
termodulation components of a signal connected to the
INPUT terminals of the instrument. In most cases, this
is accomplished by setting RANGE to 0 DB, selecting
RELATIVE, tuning FREQUENCY to the fundamental

(or largest component), and adjusting MAX INPUT
VOLTAGE and signal level to a meter reading of 1 (for
percentage readings) or 0 DB (for decibel readings).
Then the remaining components can be found and meas-
ured by changing the setting of FREQUENCY and
RANGE. In most cases this procedure is satisfactory.
However, in some cases a signal larger than the fun-
damental component of interest may be present (60-
cycle bum, for instance). Such a signal may be out-
side the tuning range of the instrument, yet will over-
load the amplifiers which precede the filter unless it is
attenuated at the input to the instrument, Such over-
loading will produce intermodulation distortion within
the instrument and result in erronecus readings.

3-15. INPUT OVERLOADING.

3-16. To avoid errors caused by large extraneous
signals entering the input amplifier, tune in any com-
ponent of interest with RANGE at 0 DB, adjust MAX
INPUT VOLTAGE for an up-scale reading, note the
reading, then rotate MAX INPUT VOLTAGE one step
clockwise and RANGE one step counterclockwise. If
the meter reading changes more than 6%, input over-
load is indicated. Repeat the process until no change
in reading takes place; then the preceding step is sat-
isfactory. When such overloadis present, the reference
component cannot be set to 0 DB on the RANGE switch,
therefore the dynamic range of the instrument is limit-
ed. The only alternative is to eliminate the interfering
gignal, Once the proper setting of MAX INPUT VOLT-
AGE has been found, it must not be changed counter-
clockwise as long ag the particular large-amplitude
signal is present {unless REF ADJUST is also changed
to compensate).

3-1



Section I
Figure 3-1

Model 310A
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1. Meter indicates either (a} volts or dbm for
600-ohm systems) for ABSOLUTE setting or
(b) in per cent (%) or db for RELATIVE setting.

Meter mechanical zero set adjust.

3. ABSOLUTE-RELATIVE switch sets 310A input
so meter indicates as described in 1 above. In
RELATIVE position, a dbm reference may be
set for any impedance system.

4. Combined RANGE and MAX INPUT VOLTAGE
settings give full scale meter sensitivity,

5. IlNuminated range indicator indicates full scale
meter sensitivity.

Indicates tuned frequency in kilocycies.
COARSE control for changing tuned frequency.
FINE control for fine setting of tuned frequency.

CAL. adjust for full scale deflection (to "t") of
meter needle when RANGE is in CAL. and in-
strument is tuned to approximately 100 ke.

INPUT for signal to be measured. The bottom
terminal at cabinet ground potential (power line
ground when Model 3104 is connected to AC line),

MAX INPUT VOLTACE selects maximum input
voltage range; see 4 and 5 above,

Lo » I B )

10.

11.

S N e S

12

13

14

15

186,

17
18

19.
20.

: BIQGA AL

- REF ADJUST sets reference component of in-
put signal for relative measurements (see 3
above).

. BANDWIDTH selects band of frequencies pass-
ed by IF filter.

- Indicator lights when POWER switch is ON and
instrument connected to power source.

- RECORDER. Two-conductor jack supplies 1 ma
dc into 1500 ohms or less to drive X-Y or strip
chart recorders.

MODE switch selects: (a) AFC (Automatic Fre-
quency Control), tunes and locks 3104 to input
frequency, (b) NORMAL, for tuning and calibrating
ing, (¢) BFO (Beat Frequency Oscillator), gen-
erates same frequency as indicated by FRE-
QUENCY (d) USB (Upper Sideband) and LSB (Low-
er Bideband},uses a carrier re-insertion oscil-
lator 1450 cycies above or below band center to de-
modulate normal or inverted gignal sideband sig-
nales, or (e} AM receives and detects AM signals.

. AMPLITUDE control sets signal level at OUTPUT:
. OUTPUT connector is afemale BNC connector.
ZEROSET is for frequency dial calibration.
Location of Option01 100 ke MARKER switch.

Figure 3-1. Front Panel Controls

02037-1



Model 310A Section III
Figure 3-2
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1. Tura POWER off. 8. Set MODE to NORMAL.

2. Rotate meter adjusiment screw clockwise until 9, Set FREQUENCY to 0100 KC.
pointer is to left of zero. 10. Trim for maximum deflection on meter. Switch
3. Continue rotating clockwise until pointer coineides to AFC.
with zero mark. If pointer overshoots zero 11. Adjust CAL for meter reading of 1.
mark, repeat steps 1 and 2.
12. Switch to NORMAL and set FREQUENCY to 0000,

4. Rotate adjustment screw siightly counterclock-
wise to free mechanism, If pointer moves off
zero mark, repeat steps 3 and 4.

13. Set RANGE for on-scale reading.

14. Adjusttoslight meter nullin middle of passband.

5. Turn POWER on.
15. Option 01 only: Omit steps 12, 13, and 14. De-

6. Select ABSOLUTE, press MARKER, set FREQUENCY and adjust
ZERO SET to nulion crystal oscillator harmonic
7. Set RANGE to CAL. nearest frequency of interest.

Figure 3-2. Calibration
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Section III
Figure 3-3

Model 310A
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1. Belect ABSQLUTE,

Set MODE to NORMAL.

Set FREQUENCY to component to be measured,
changing MAX INPUT VOLTAGE and RANGE
as required (Paragraph 3-15).

Note

Meter reading decreases slightly at center
frequency. Increases slightly at either
side of center frequency.

BiLA-A-§

Set MODE to AFC.
Note

When set to AFC the meter reading will
decrease slightly.

The lighted range window now indicates the full-
scale voltage range of the meter. To read dbm
in a 600~ochm system, subtract 10 dom from
meter reading for each step to the left of 1 V;
add 10 dbm for each step to the right. For
example, a meter reading of -3 db and a range
indication of 10 MV reads -43 dbm,

Figure 3-3. Absolute Measurments

3-4
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Mode} 310A

Section I
Figure 3-4
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1. Select ABSOLUTE. 9. Set MODE to NORMAL.
2. Set MODE to NORMAL. 10. Set FREQUENCY to component to be measured.
3, Select largest component for use as reference.
Set FREQUENCY to thal component, changing 11, Rotate RANGE counterclockwise if necessary
MAX INPUT VOLTAGE and RANGE as required for an up-scale reading.
{Paragraph 3-135).
4. Set MODE to AFC. 12. Set MODE to AFC.
5. Bwitch to RELATIVE. 13. Read amplitude of component in percent, seiting
8. Turn REF ADJUST counterclockwise. decimal in accordance with reference setiing
. made in step 7. To read voltage, switch MAX
7. Switeh MAX INPUT VOLTAGE one step counter- INPUT VOLTAGE back to setting of step 3 and
) select ABSOLUTE, adjusting RANGE for an
8. Turn REF ADJUST clockwise for meter reading of 1. up~scale reading.
Figure 3-4. Relative Measurements in Percent
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Section I Model 310A
Figure 3-5
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1. Select ABSOLUTE. 9. Set MODE to NORMAL.
Set MODE to NORMAL, 10. Set FREQUENCY tc component {o be measured.
3. Belect largest component for use as a reference. i1, Rotate RANGE counterclockwise if necessary
Set FREQUENCY to that component, changing for an up~scale reading.
MAX INPUT VOLTAGE and RANGE as required 19. Set MODE to AFC.
(Paragraph 3-15).
13. Subtract RANGE setting of step 3 from that of
4, BSet MODE to AFC, step 11 and add the difference to meter reading.
. To read dbm in a §00-ohm system, switch MAX
5. Switch to RELATIVE. INPUT VOLTAGE one step clockwise and select
6. Turn REF ADJUST counterclockwise. ABSOLUTE, adjusiing RANGE for an on-scale
s ~ reading. Note indication in range window. Sub-
7. iﬁéﬁigﬁx INPUT VOLTAGE one step counter tract 10 dbm from meter reading for each step
’ to the leff of 1 V; add 10 dbm for each step fo
8. Turn REF ADJUST clockwise for meter reading the right. For example, a2 meter reading of -3
of O db, dband a rangeindicationof 10 MV reads-43 dbm.
Figure 3-5. Relative Measurements in DB
3-8 02037-1



Model 310A Section IH
Figure 3-6
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1. Select ABSOLUTE, 10. Switch MAX INPUT VOLTAGE on step counter-
2. Set MODE to BFO, clockwise.
3. Set RANGE to 0 db. 11, g‘udrr')n REF ADJUST clockwise for reading of
4. Set AMPLITUDE counterclockwise. 12. Disconnect QUTPUT from INPUT, and connect
5. Connect OQUTPUT to INPUT. signal to be measured to INPUT.
6. Adjust MAX INPUT VOLTAGE and AMPLITUDE 1o+ Set MODE to NORMAL.
controls to give a voltage reading which cor- 14. Set FREQUENCY io component tc be measured,
responds to one millwatt of power in to the desired changing MAX INPUT VOLTAGE and RANGE
impedance system. This voltage may be found by: as required (Paragraph 3-15).
vV =\ /771000 (for example, in a 50-ohm circuit, 15. Set MODE to AFC
V5071000 = 0.224 voits). ' '
50/1000 ) 16. The lighted range window now indicates full-
scale range of meter. To read dbm, subtract
Note reading of range indicator. 10 dbm for each step to the left of the reading
: , in step 6; add 10 dbm for each step tothe right.
Switch to RELATIVE. For example, a meter reading of -3 dp and a
Turn REF ADJUST counterclockwise, range indication of 10 MV reads -43 dbm.

Figure 3-6. Reading DBM At Any Impedance Level
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Section III Model 310A
Figure 3-7
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1. Select ABSOLUTE, 7. Set FREQUENCY to reference value (a point of
maximum regponse), setting MAX INPUT
2. Set MODEL to BFO. VOLTAGE and AMPLITUDE for a meter read-
3. Set RANGE to 0 DB, ing of 1 {see Paragraph 3-15 for possible over-
4. Set AMPLITUDE counterclockwise. load conditions).
8. Vary FREQUENCY, changing RANGE as re-
5. Connect circuif to be tested to GUTPUT ter- guired to read relative response. To read re-
miral. Use resistive network to match OUT- sponse in db, set MAX INPUT VOLTAGE and
PUT to input impedance of circuit. QUTPUT AMPLITUDE for a meter reading of 0 DB in
impedance is 135 ohms. step 7. Observe indication in range window for
each reading. Subtract 10db from meter read-
6. Connect output of circuit to be tested to INPUT ing for each step to the left of I V. For ex-
terminal. Terminate circuit with characteristic ample, a meter reading of -3 db and a range
impedance. indication of 10 MV reads 43 db below reference.
Figure 3-7., Response Measurements
3-8 02037-1
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Section III
Figure 3-8
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Select RELATIVE,

Sef REF ADJUST to mid-range.
Set MODE to USB or LSB or AM.
Set BANDWIDTH to 3000 cps.

Set RANGE tc 0 DB.

Set MAX INPUT VOLTAGE to 100.
Turn AMPLITUDE full clockwise.
Connect signal to INPUT.

Monitor OQUTPUT with earphones or a audic
amplifier.

10. Set FREQUENCY to signal.
11. Set MODE as required (USB, LSB, or AM).

L o =1 o W sk W N

12.

13.

14,
15.

3I1GA-A- 3

Turn RANGE counterclockwise until signal
level is satisfactory.

If signal level is too low with RANGE set to
-60 db, turn MAX INPUT VOLTAGE counter-
clockwise until a suitable level is reached.

Set QUTPUT gignal volume with REF ADJUST.

To measure signal level, switch the ABSOLUTE
and set MAX INPUT VOLTAGE for an up-scale
reading. Keep RANGE at -60 db unless MAX
INPUT VOLTAGE is on 100.

Note: For convenience, signals can be monitor-
ed with RANGE set to arbitrary levels, Over-
loading the input will produce audible distor-
tion, and will increase the apparent bandwidth
of the signal.

Figure 3-8. Receiver Modes

02037-1
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Section IV
Paragraphs 4-1 to 4-16

SECTION IV
CIRCUIT DESCRIPTION

4.1, GENERAL.

4-2. The Model 310A Wave Analyzer is a narrow-
pand AF-RF Voltmeter, tunable to any frequency he-
tween 1 ke and 1.5 Mc. Sharp cut-off filtering is ac-
complished at audio frequencies by a double-heterodyne
process. The local Oscillator is above the operating
frequency, tunable from 3 to 4.5 Mc. The crystal
{BFOQ) Oscillator, crystal controlled, is at 3 Me, trans-
ferring the components around this frequency to the
audio range for {iltering and then back again to 3 Mc
by a phasing single-sideband technigque.

4-3. For single-control tuning without bandswitching,
all filters are low-pass. To eliminate unwanied mixer
products and extraneous signals, filters are included
which cut off at 1.5 Mg, and 3 Mc. The "front end"

is essentially "wide open’ to all frequencies, therefore
an attenuator (MAX INPUT VOLTAGE) is included fo
attenuate the incoming signal to an acceptable amplitude.

4-4. Accessory circuits include automatic frequency
control, a beat-frequency oscillator for carrier inser-
tion and to act as a signal generator, a 100-ke calibrator,
regulated power supplies, and a lamp-indicating net-
work to simplify the readout of instrument sensitivity.

4-53. BLOCK DIAGRAM.

4-6. Figure 4-1 shows an overall block diagram of
the Model 310A. An examination of the switching func-
tions shown in the block diagram will clarify the various
modes of operation. Basically, the signal applied to the
INPUT {erminals is attenuated to an acceptable levelhby
MAX INPUT VOLTAGE attenuator A151, amplified by
input amplifier A3Q3-Q4, then filtered by 1.5-Mc low-
pass filter (A4)inorder to eliminate undesired signals
above 1.5 Mc. First local oscillator A7, tunable from
3 to 4.5 Me, produces a 3-Mc beat-frequency with in-
coming signals in the 0 to 1.5 Mc range. Other mixer
products are attenuated by 3-Mc low-pass filter AS.

4-7. After attenuation and amplification, the signal

is delivered to the bandpass filter, where it is hetero-
dyned to audio frequency, filtered, and transferred

back again to 3 Mc. Audio signals from the filter,drive
the automatic frequency control circuits which control
firgt iocal oscillator AT. MODE switch A18518 grounds
the automatic freguency control output in all positions
except AFC. The filtered 3-Mc signal, attenuated by
RANGE attenuator Al8 and amplified by meter amplifier
A17QI1-Q3, is delivered to the meter detector.

4-8, The meter detector delivers signals to meter
M1 and also, in the AM position of the MODE switch,
drives ouiput amplifier A21, delivering detected mod-
ulation to the QUTPUT connector. In the AFC and
NORMAL positions of the MODE switch, the 3-Mc
signal from the bandpass filter Is applied to the output

02037-1

mixer, where first local oscillator AT converis it
back to its original frequency. Low-pass filter A20
eliminates residual 3 Mc Oscillator signal and the
sum frequency from the mixer. The filtered signal
{difference frequency) is then delivered to output am-
plifier A21 and is available at the OUTPUT connector
for meonitoring and measurement,

4-9. In the BFO position of the MODE switch, the
first local oscillator signal is combined with the out-
put of 3-Mc {BFO) crystal oscillator AlS in the output
mixer.. This converis the local oscillator signal to the
dial frequency, providing a signal at the OUTPUT ter-
minal which is synchronized with the tuned frequency
of the instrument. In the USB and LSB positions of
the MODE switch, the 3-Mc (BFO) oscillator frequency
is aitered approximately 1450 cps, low for LSB and
high for USB, then fed to the output mixer to demodul-
ate single-sideband signals.

4-10. CIRCUIT DETAILS.
4-11. INPUT ATTENUATOR.

4-12. The input attenuator (Figure 5~ 15}, controlled

by MAX INPUT VOLTAGE switch AlS1, is a frequency-
compensated resistance-capacitance divider network.
This attenuator reduces the input signal level to prevent
overloading of the input amplifier. The setting of MAX
INPUT VOLTAGE combined with that of RANGE switch
A6S86-A16816 determines the fuli-scale sensitivity of
the Model 310A.

4-13. INPUT AMPLIFIER

4-14. The input amplifier is a three-stage amplifier
with a gain of about 16 db. About 25 db of feedback
minimizes distortion as long as the input atienuator is
set to prevent overdriving the amplifier. Two back-
biased diodes, A3CR4 and A3CRS5, prevent an overload
signal from damaging the circuif. The diodes wiil
conduct on an excessive signal and will limit the drive
to the base of A3Q3. The gain of the amplifier is set
by CAL adjustment R3, as long as switch S3 is in the
ABSOLUTE position. With $3 in the RELATIVE posi-
tion, input gain may also be adjusted with REF ADJUST
conirol ALRS.

4-15. INPUT MIXER,

4-16. After extraneous signals {images above 6 Mc)
are removed by 1.5 Mc low-pass filter A4, the signal,
attenuated by resistance network A8R4-RY, is applied
to input mixer ABCR3~-CRS, where it is mixed with
the local oscillator output. The local oscillator is
tunable between 3 and 4.5 Mc, therefore difference
frequencies can appear between 1.5 and 4.5 Mg, while
sum frequencies can appear between 3 and 6 Mec,.
depending in each case on local oscillator and signal
frequencies. The sum frequencies are filtered out by
3-Mc low-pass filter A5. The inpuif mixer is balanced
to suppress the local oscillator fregquency.

4-1
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Mbodel 310A

OUTPUT
INPUT CAR BAL ABT3 TO 3MC
= LOW PASS
@ FILTER AS
ABCR3 o< ABRO M, ABCR4 (1.3 70 6MC)
. ABT2 INPUT SiGNAL
FROM LOW-PASS qf — IE ;("3865
ABCRS
FILTER A4 | . )
{0 TO L5MC) T
LOCAL = T3 TUNE
OSCILLATOR SIGNAL ) ABCRS
FRGM PUSH~PULL ABC4
AMPLIFIER i + O =
ABQ3-Q4 INPUT CAR BAL aoa-per
{3 TO 4.5M0)

Figure 4-2, Input Mixer

4-17. A simplified schematic of the input mixer is
shown in Figure 4-2. The local oscillator signal, ap-
plied to the input mixer by the secondary of transformer
ABT2, drives the diodes of two adjacent arms of the
bridge alternately into conduction. As the dicdes con-
duct, the signal voltage is induced in the secondary of
ABT3, with iis polarity changed at the rate of the oscil-
lator frequency. Capacitor A8C4 and resistor ASRI
are adjusied to balance out the oscillator voltage.
Capacitor ABCH tunes the secondary of transformer
A8T3 to3 Mc, tending to reject undesired mixer products.

4-18. LOCAL OSCILLATOR,

4-19. The first local Osciliator A7 (Figure 5-15}is bas-
icaily a Colpitts circuit, generating a {requency be-
tween 3 and 4.5 Mc. The variable tuning element is
capacitor C17, adjusted by the front-panel FREQUENCY
control. Front-panel ZERQ SET adjustment L1 sets
the local oscillator frequency to 3 Mc when the front-
panel indicator reads 0000. Internal adjustments ATCS
(Ratio Adj) sets the oscillator frequency to 4.5 Mc
when the front-panel indicator reads 1500 KC. Variable
inductor A7TL2 allows setting the ZERO SET control to
mid-range when the oscillator is properly adjusted.
Capacitor ATC4 is a factory-selected part, chosen to
properly set the range of ATC5. When the MODE switch
is in the AFC position, frequency-control voliage is
applied to back-biased dicdes ATCRI and CR2, which
acts as voltage sensitive capacitors to modify the fre-
quency of the local oscillator, holding a varying signal
within the passband of the Model 310A.

4-~20. The oufput of the first local oscillator is taken
from the emitter of A7TQ1, amplified by ABQ1, and ap-
plied by push-pull common-base amplifier ABQ3-Q4 to
the primary of transformer A8T2. The secondary of
ABT2 couples the oscillator voltage to input mixer
A8BCRS3~CR6, as explained in Paragraph 4-18. Oscil-
lator output from the secondary of A8T2 is rectified
by ASCR2 to maintain a negative charge across ASC10
proportional to the ampiitude of the oscillator output.
AGC amplifier ABQ2 applies this voltage as bias to the
base of oscillator A8QL, maintaining the oscillator out-
put substantially constani across the tuning range.
Oscillator ouiput is also fed from the secondary of

4-2

ABT?2 to the output mixer (Figure 5-17) when MODE is
in A¥C, NORMAL, or BFQO. The cutput miger converts
the IF signal back to its original frequency after it has
been filtered by the active bandpass filter. In the case
of BFO, the 3-Mc beat-frequency osciliator is applied
to the output mixer, and the local oscillator signal is
converted to the dial FREQUENCY setting.

4-21. ACTIVE LOW-PASS FILTER,

4-22. The low-pass filter provides the 200, 1000, or
3000 cps selectivity of the Model 310A. By phasing
techniques, the signal is converted to audio frequency,
fillered, and returned to 3 Mc. A block diagram of the
filter is shown in Figure 4-3.

4-23. After passing through 3-Mc low-pass filter A5,
the signal is delivered to RANGE switch A8 (Figure 5-17),
where the amplitude is set {o a level appropriate for
the following stages. 3-Mc amplifier A9Q1-Q3 then
amplifies the signal and applies it to the input trans-
formers of the two filter channels, A9T1 in channel A
and A3T3 in channel B. Capacitor ASCT adjusts the
frequency response at the output of the 3-Mc amplifier
to produce a symmetrical passband at the output of the
active bandpass filter. Capacitors A8C11 and Ci6 res-
onate the input transformers of the two channels to

3 Mc,

4-24. The output of 3-Mc crystal osciilator A11Q1
(second local oscillator) amplified by A11Q2- A3, is
shifted 45° by an RC network to channel A and an RL
network to channel B. The RC network is the resistance
reflected by autotransformer A9T2 and the capacitance
of A11C8. The RL network is the resistance reflected
by autotransformer A9T4 and the inductance of A11L2.
The autotransformers convert the single-ended oscil-
lator signal to a balanced drive fo the two mixers,
where the 3-Mc oscillator signals are mixed with the
input signal. The result is two audio-frequency volt-
ages which are 90° out of phase (higher frequency
components are also present). The phase difference
between the two channels is adjusted by A9C13 and C18.
If the signal is above dial setting, channel B lags chan-
nel A. 1If the signal is below dial setting, B leads A

in phase. Capacitor A11C3 is adjusted for an oscillator
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frequency of 3 Mc +25 ¢ps. The 2b-cycle detuning
prevents the 3- Mc BFO signal from falling in the notch
in the center of the passband during response measure~

ments (Figure 3-T).

4-25. The output of each mixer is passed through two
positive-feedback RC low-pass filters, each including
a three-stage high-gain amplifier. The filters have a
maximally flat frequency response to nearly their cut-
off frequency, beyond which the response drops off at
24 db per octave. Cut-off is 100, 500, or 1500 cycles
per second, depending upon the setting of BANDWIDTH
switch A10810. Therefore, signals 100, 500, or 1500
cycles either side of 3 Mc +25 cps will pass through
the filter, resulting in a bandpass of 200, 1000, or 3000
cycles respectively. Signals above and below 3 Mc
retain their identity and are later restored to their
original frequencies by virtue of the phase relationships
between channels, Capacitance coupling between the
two sections of the {ilter limits low-frequency response
to approximately one-half cycle, thus creating a notch
one cycle wide in the center of the passband (the fre-

gquency to which the dial is set).

4-26. The two signals are then applied to the output
mixer pair, where they modulate the 3- Me oscillator
output from A15Q1. A 90° phase difference in oscil-
lator voliage is created by capacitor A15C4 andinductor

Section IV
Paragraphs 4-25 to 4-29

Al151.2 in conjunetion with the resistance refiected by
transformers A157T1 and T3, The audio signal creates
two sidebands in each mixer output, equidistant above
and below 3 Mc, but with differing phase characteristics
between channels. The signals are combined in trans-
former AIBT2. If the original signal was above 3 Me,
the upper sidebands add and the lower one cancels. I
the signal was below 3 Mc, the lower sidebands add

and the upper ones cancel. The 3-Mc oscillaior signal
is suppressed by the balanced mixers.

4-27. AFC CIRCUIT.

4-28. The audio signal from each channel of the active
low-pass filter is appiied to the input of the ATC circait.
A block diagram of this circuit is shown in Figure 4-4.
The complete schematic diagram appears in Figure5-23.
The circuit converis phase and frequency information
from the two audio channels to a correction voltage
which is applied {o two back-biased diodes which act

as voliage-sensitive capacitors (ATCRI and CR2) in
the plate circuit of local oscillator A7Ql. The change
in capacitance coupled into the oscillator plate circuit
by ATT1 modifies the oscillator frequency in such a
direction as to bring the signal close to the center of
the active filter passhand (3 Mc +25 cps).

4-29. The signals from the two audio channels are
amplified by A22Q1 and Q3. Channel A output from
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A22Q3 is amplified and rectified by AGC amplifier
A22Q32, charging capacitor A22C24, When the charge

on A22C4 is large encugh to turn on diedes A22CR2HCRS,
a voltage-driver action {akes place between the diodes
and resistors A22R5 and R38, reducing the level of the
incoming signals.

4-30. SCHMITT TRIGGER. The two amplified signals
are combined through diodes A22CR7 and CRO. The
diodes allow the negative-going half of the channel B
signal to pass, and allow the positive-going half of the
channel A signal to pass. The result (with the base of
A22Q4 disconnectied)} is illustrated in Figure 4-5. This
signal is appiied to the base of A22Q4 in the Schmitt
trigger circuit. The Schmitt trigger is a rectangular-wave
generator with two triggering levels. When the signal
moves negative past the lower switching limit, A22Q4
turns off, its collector voltage goes positive, driving
A22Q5 into conduction, and feedback between the cath-
odes of the two transistors holds the circuit in this
condition until the incoming signal moves positive past
the upper switching limit., The resulting cutput is an
unsymmetrical square wave, the positive or negative
regions being longer depending upon which channel is
leading in phase. The wafeform with the base of A22Q4
connected is illustrated in Figure 5-22 (Note: with A22Q4
connected, most of the positive portion of the waveform
is clipped by transistor conduction). When channel A
is leading {signal below dial setting}, the square wave
is positive more of the time.

4-31. The output of the Schmitt trigger drives the base
of A22Q6. There are two outputs from this stage. The
coliector output is applied to & positive counter consist-

J\f

J\

Model 310A

WAVEFORMS AT JUNCTION OF AZZRZ3 AND AZ2R24
WITH BASE OF AZ22G4 DISCONNECTED

INPUT FREQUENCY
BELOW DIAL READ-
ING (CHANNEL A

SIGNAL LEADING)

INPUT FREQUENCY
ABOVE DIAL READ-
iNG {CHANNEL B

SIGNAL LEADING}

SEOA~A-10

Figure 4-5. Combined Filter Signals

ing of A22C16, A23CRI1, CR2, and RI. A22C16 differen-
tiates the square wave. Diodes A23CRI and CR2 trans-
fer the positive-going pulses to resistor A23R3. The
output of the counter, filtered by A23R3 and C2, is
proportional to the frequency of the signal from A22Q86.
This voltage moves positive when the tuning error
increases in either direction.
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4-32, The emitter output of amplifier A22Q8, filtered
by capacitor AZ3CH and resistor A23R15, is positive
or negative depending upon the symmetry of the square
wave., This DC voltage is amplified by phase switch
A23Q2, and appiied, along with the counter cutput, to
the base of phase inverter A23Q1.

4-33. PHASE INVERTER. The voltage at point L
(Figure 5-23) is such that diodes A23CRS, CRT, and
CR8 aci as swiiches, taking the amplified counter out-
put from either the collector or the emitter (180° out
of phase) of A23Q1, depending upon the bias level
delivered by phase switch A23Q2. Thus the phase
gwitch determines the polarity of the correction volt-
age, while the counter determines the amplitude. The
resulting output is delivered to the local osciilator,

4-34. If a signal is above dial frequency hut within the
passband of the active low-~pasg filter, the signal from
channel B will lead that from channel A, The square-
wave output of Schmitt trigger A22A4-Q5 will then be
negative longer than it is positive, and the drive to
phase switch A23Q2 will be negative. The phase switch
oatput will be less negative, increasing conduction
through phase inverter A23Q1l. The collector cutput
switch in the phase inverter circuit, A23CR6-CRY, will
tura off, and emitter outpul switch A23CRS will turn
on, delivering a more positive voliage to voltage-
sensitive capacitors ATCRI-CR2 in the local osciliator
circuit. This constitutes an increase in the back-bias
on these two diodes, decreasing their capacitance, and
raising the freguency of the local oscillator, The am-
plitude of the correction voltage is set by Neg Out
control A23R20. As long as the signal is within the
passband, the AFC circuit will hold for dial mistuning
(or signal drift) up to 3 ke. Beyond this limit, or when
the signal measures less than 1/4 scale on the most
sensitive range, a disabling circuit grounds the AFC
output.

4-35. AFC DISABLING CIRCUIT,

4-36. The circuit of phase inverter A23Q3 is much the
same as that of A23Ql1. If the output of A23Q1 exceeds
the range of -0.5 to +1.0 volt, a positive signal is
delivered from either the emitter or the collector of
A23Q3 through switches CR12 and CR13, or CRI14.
This signal turns on A23Q6, turning off A23Q5, and
delivering a positive voliage to the base of relay driver
A23Q7. The resulting conduction through A23Q7 en-
ergizes relay A23KI1, shorting the ouiput of the AFC
circuit. This aliows the signal to drift out of passband
of the active filter removing negative bias from the
base of A23Q4 and allowing A23Q4 to turn on, helding
A23Q5 in the non-conducting state, and therefore hold-
ing relay A23K1 closed. The bias for this holding
circuit is delivered through A23CRS, filtered by resistor
A23R40 and capacitor A23C10. If a signal reappears
in the passband, Schmitt trigger A23Q4~-Q5 will pass
its negative switching limit, turning A23Q4 on, releas-
ing A23K1 and restoring AFC control. Hold- Off Level
control A23R27 is adjusted so that the AFC will take
control of any signal greater than one-quarter scale

on the most sensitive range. Neg Cut-Off control R46
adjusts phase inverter A23Q3 to deliver cut-oif voltage
to A23Q6 when the AFC output exceeds the range of
~0.5 to 1,0 volt,
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e o
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£
CONTROL COMPARISON
AMPLIFIER CIRCUIT

LLIES EETN

Figure 4-6. Series Regulated Power Supply

4-37. METER AMPLIFIER.

4-38, With RANGE switch A856 (Figure 5-17) in posi-
tions up fo - 30 dbm, signals are aliowed to pass through
the active filter unatienuated. Above that level, they
are atfenuated before being applied to the input of the
filter. The {iltered signal is coupled by transformer
A15T2 to the input of & 3-Mc low-pass filter A16L1-12
{Figure 4-1), then further attenuated in the second
section of the RANGE switch, A165816. After two stages
of amplification by A17Ql and A17Q2, the signal is fed
to the front-panel meter M1, and also to cutput am-
plifier A21 when MODE switch A188518 is in the AM
position.

4-39. BFO.

4-40. Crystal oscillator A19Q1 provides carrier inser-
tion signal for sideband reception, and alsc a signal

at the tuned frequency for testing purposes. Diodes
A19CR1-CR6, in conjunction with MODE switch A188518,
control oscillator functions, and also select the signal
fed to outpui amplifier A21. With MCDE in AFC or
NORMAL, the oscillator is disabled, and diode AI9CRS6
is turned on, applying the input signal to the output
mixer. In the BFO position, -15 volts is applied to the
collector of A18Q1, energizing the oscillator, and
A19CRI and AI9CR2 are turned on, grounding the
crystaltuning circuits. The diode AI9CR5 is turned on,
coupling the Osciliator output to the output mixer. Inthe
sideband positions of the MODE switch, A19CR6is on, al-
lowing the input signal to be applied to the output mixer,
and osciilator output is coupled through AITRT to
comimon-base amplifier A19Q2. Dicdes A19CR1-CR4
determine whether capacitor A19C7 tunes the crysial
{LSB) or whether both A19CT and A19Cé are used (USB).
For USB, the oscillator is tuned approximately 1450
cycles above 3 Mc. For LSB, the frequency is set
approximately 1450 cycles low. In the AM position,

the oscillator is de-energized, AI9CRS is turned off,
and the rectified signal from Al17T1 is coupled through
the MODE swiich to the input of 1.5-Mc filter A20,

4-41, QUTPUT MIXER.

4-42. In the AFC, NORMAL, and BFOQ positions of the
MODE switch, the local oscillator voltage from trans-
former ABT2 is applied to the balanced input of the
output mixer through amplifier A19Q2-Q3. The mixer
transiers the 3-Mc signals to their original frequency,
and applies them to 1.5-Mc low-pass {ilter A20. The
filter attenuates high-frequency products of the mixer.
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Model 310A
The signal is finally amplified by output amplifier A2l
pefore being applied to the OUTPUT terminals.

443, POWER SUPPLIES,
4-44, There are two regulated power supplies: + 15~

and ~15-volt, Both supplies are series-regulated fypes.

The series regulator is connected in series with the
main load. The output voltage is monitored and
compared to a reference voliage. The voitage differ-
ential is applied through a control amplifier to the
series regulator. This differential voltage changes the
effective resistance of the series regulator which in'
turn holds the cutput voltage constant {see Figure 4-6).

4-45, The -15-volt supply is series regulated by Q1
and Q2. The output voltage is sampled at A24R7 and
compared to the drop across breakdown diode A24CR4
by conirol amplifier A24Q2. The ampiified error volt-
age is applied to the base of driver A24Ql1, which
provides low-impedance drive {v series regulator Q2.
Breakdown diode A24CR3 provides fixed voltage to

02037-1

Section IV
Paragraphs 4-43 to 4-47

the base of Q1, making this stage a constant-current
device which tends to isolate the second regulator from
changes in the output of rectifiers A24CRI1 and A24CR2.
The on-off switch grounds Cl4 when the power is
turned off. The pogitive 15-volt supply is essentially
the same as the negative supply except for polarity.

4-46. INDICATOR CIRCUIT,

4.47. The front-panel range indicator includes lamps
D85 through DS19, illuminating one of 13 voitage-range
windows from 10 wv through 100 v. The circuit is
illustrated in Figure 4-7. Wiring to the lights is con-
nected through RANGE switch A656 and through MAX
INPUT VOLTAGE switch AIS1. Each row of contacts
on Al1S1 represents a position of A6S6, and each row
is connected to the light chain one position in advance
of the previous. Thus a one-position change in either
switch will result in a one-position change on the in-
dicator panel. When the RANGE switch is at 0 DB,
the most sensitive range available is 10 MV. When
RANGE is at -60DB, the least sensitive range is 100V,

4-7



Section V Model 3104
Tahle 5-1
Table 5-1. Recommended Test Equipment
Item No. Instrument Type Critical Specifications Model
1 AC Voltmeter Voltage Range: 0.1 mv to 100 v & 400H
Voltage Accuracy: £3% of full scale
Freguency Range: 1 ke to 1.5 Mc
Impedance: 10 Megohms
2 Electronic Counter Frequency Range: 1 ke to 4.8 Me & 5243L with
Accuracy: =1 count = time base Accuracy #5261A (plug-in} and
Impedance:; 16 Megohm 10003A (Voltage
Sensgitivity: 1.0 mv RMS Divider Probe)
3 Audio Oscillator Freguency: 1 to 600 ke & 2008
Output: 3 v into 50 chms
Cutput Level: variable
4 Oscillogcope Frequency Range: DC to 7.5 Me @ 1T5A
Vertical Sensitivity: 0.1-20v/cm {Oscilloscope)
Horizontal Sensitivity: 0.1-2v/cm dw1751A
Input Impedance: 10 Meg (Vertical Ampl.)
& 10001B/D (10:1
voltage Divider
Probe)
5 DC Voltmeter/Ohmmeter Voltage Range: 1 to 35 VDC fea12A
Voltage Accuracy: 3%
Chmmeter Range: 1 ohm to 100 Meg
Ohmmeter Accuracy: 5%
6 Soldering Iron Wattage Rating: 50 watts Ungar #6865 Handle
Max Tip Temp: 800°F #885-3/4" Cup Tip
Tip Size: 1/16" to 3/32" ~#PL333 Tiplet
Round Tip Diameter: 3/4"
7 Precision Attenuator Attenuation: 90 db in 10db steps & 3558B/D
Accuracy*: +0.3 db to L ke
Frequency Range: DC to 10 ke
Impedance: 50 chms
8 Resistors (1) 5.8K ohm +10% 0.5W & DG687-562]
(1) 27K ohm +10% 0.5 W o 0687-2721
(2) 18 ohm + 10% 0.5W . 0687-1801
{1) 135 ohm 1% G.5W & 0727- 0466
9 Tuning Screw ADJ Rod (Bakelite of wood): Approx Diameter 1/4"
(Non-conducting) with a screwdriver-type blade at one end -
and a thin slot at the other
10 Channel Filters Bandpass: 9 to 50 ke Allison Laboratories
Impedance: 600 chms . Incorporated
Rejection: 30 db
Bandpass: 250 to 672 ke Muodel 2C
Impedance: 600 chms
Rejection; 30 db
11 Freguency Response Frequency Range: 300ke-1.5 me #T39A
Test Set Output: 3V into 50 ohms
Adjustable in 10 db steps by 0 to 70 db
Attenuvator
* AL 10 ke the attenuator must be calibrated to an accuracy of £0.5% from 0 to -80 db.

5-0
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Section V
Paragraphs 5-1 to 5-9

SECTION V¥V
MAINTENANCE
5.1, INTRODUCTION. AUDIO
QSCILLATOCR
5-.2. This section provides maintenance and service 2008 @ 3104

information for the 310A. The section includes recom-
mended test equipment, performance checks, replace-
ment, repair, and adjustment procedures, and trouble-
shooting charts. If the serial prefix {the first three
numbers of the serial number) of your instrument is
different than that listed on the title page of this manual,
then there are differences between your ingtrument

and the instrument described in this manual (refer to
Agppendix I).

5-3. TEST EQUIPMENT.

5-4. Table 5-1 lists eguipment in number order.
Ttems numbered 1 through 3 are reguired for perform-
ance checks. Items numbered 3 through 6 are required
for troubleshooting. Items numbered 1 through 11 are
required for adiustment, repiacement, and repair
procedures. Instruments other than those listed may
ne used, provided their performance meets the basic
requirements listed in Table 5-1.

5-5, PERFORMANCE CHECKS.

5-8. The periormance check procedures are used to
check the 310A against its specifications. All checks
are made from the front panel, thus the instrument
panels need not be removed. The procedures are use-
ful as incoming or outgoing quality control, periodic
maintenance, or after-repair checks. If the 310A fails
any of these checks, refer to Paragraph 5-12 for
troubleshooting guides.

5-7. GENERAL CHECK.

2. Check opsration of voltage range indicator lamps
by switching RANGE and MAX INPUT VOLTAGE
controls to all positions except CAL. )

b. Check residual meter reading with the 3104 set
as follows: BFO, -60 DB, 200 cps, 0.01V, and OUTPUT
AMPLITUDE fully clockwise. Residual meter reading
should be less than 2% of full scale.

¢. Check REF ADJUST control with the 3104 set to
CAL, NGRMAL, and RELATIVE. Range of the control
should ke at least 10 db.

5-8. SELECTIVITY CHEGXK.
a. Connect equipment as shown in Figure 5-1.
b, Calibrate 310A {refer to Figure 3-2).

¢. Switch MODE to NORMAL and BANDWIDTH to
200, Set Oscillator for approximately a 2 volt-10 ke
outpui signail.

d. Tune 310A FREQUENCY (KC) control for center
frequency (see Note, Figure 3-3).

02037-1
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Figure 5-1. Frequency and Sensitivity Check

e. Adjust Oscillator output amplitude for full scale
310A meter reading.

f. Inerease Oscillator frequency until 310A meter
reading decreases 3 db from maximum and record
frequency. Decrease Oscillator {requency until 310A
meter reading decreases 3 db [rom maximum record
frequency. Specification: The recorded frequency
readings must be within 108 cps of the center frequency.

e. Repeat steps ¢, d, e, and { for the BANDWIDTH
settings of 1000 and 3000, respectively. Specifications:
For BANDWIDTH settings of 1000 the 3 db points must
be within 540 cps of center frequency for BANDWIDTH
setting of 1000 and within 1550 cps of center frequency
for BANDWIDTH setting of 3000.

Note

if Frequency Counter will not trigger then
connect to INPUT (inparallel with Oscillator).

5-9, BFQ AND FREQUENCY CHECK.

4. Connect QUTPUT of 310A to INPUT and setup as
foilows:

ABSOLUTE-RELATIVE ........... ABSOLUTE
MAX INPUT VOLTAGE ........... 1
BANDWIDTH .« voeeeirneennnenes 200

MODE vt e re et eeeneenaens BFO
RANGE oo vt ot eeeiiaeennns 0
FREQUENCY (KC) +vvvvverrennns 0000

b. Adjust AMPLITUDE control near full clockwise
and adjust ZERQ SET for minimum meter indication.

¢. Disconnect INPUT and connect equipment as shown
in Figure 5-1 (the Audic Oscillator is unnecessary).

d. Check frequency dial accuracy by comparing dial
settings with Counter readings. Specification: Counter.
readings should be within =(1% +300 cps). If 310A
operation is unsatisfactory refer to Table 5.2,



Section V
Paragraphs 5-10 to 5-19

5-10. AFC DISCRIMINATOR CHECK,
a. Calibrate 310A as shown in Figure 3-2.

b. Connect instruments as shown in Figure 5-1,

Note

Freguency Counter should be connected in
parallel with oscillator.

c. Set 316A as follows:

MAX INPUT VOLTAGE . ........... 3

RANGE ......oi i cian e 0

MODE ... ..o it e eaeae NORMATL
ABSOLUTE/RELATIVE. ........... RELATIVE

d. Set Oscillator for an output signal of about 100ke
and fune 310A to input signal.

e. Adjust REF ADJUST for 2.0 volt and switch MODE
to AFC,

f. Increase Oscillator frequency slowly so that AFC
circuit avtomatically returns and tracks input signal
frequency. The AFC circuit will eventuaily lose control

causing a sudden drop in the meter reading at this point.

g. Repeat steps d and e,

h. Decrease Oscillator frequency slowly and record
the counter reading at the point that the AFC circuit
loses control,

i. The AFC control range or hold-in range should
be £3 ke minimum. I AFC operation is unsatisfactory,
refer to Table 5-3.

AUDIO
OSCILLATOR

@zoos

©

296 1] trg ]

@330;\
="

TS

Iy

Figure 5-2. Voltage Accuracy Check

5-11. VOLTAGE ACCURACY CHECK.

a. Connect equipment as shown in Figure 5-2.

. Calibrate 310A as shown in Figure 3-2.

. Set MODE selector to NORMAL,

Set ABSOLUTE/RELATIVE switch to ABSOLUTE.
FREQUENCY (KC) to 100 ke Oscillator frequency.
Switch MODE to AFC.

. Compare Voltmeter readings to 310A meter read-
mgs Specification: Meter readings should be correct
to within an aceuracy of +6% of full scale sensitivity.

A

i. If Voltage Accuracy is not satisfactory refer to
Table 5-2 and 5-3 and check instrument operation.

5-2
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5-12. GENERAL MAINTENANCE,

5-13. The Model 310A includes 18 etched cireuit board
assemblies, b switch assemblies, a mechanical tuner
assembly, a meter movement, and a few component
parts mounted on the instrument chassis (refer to
Figure 5-3 for assembly locations}. For access {o all
component parts, the Model 310A is equipped with re-
movable top and bottom covers, Removal of the top an«
bottom covers exposes about three quarters of the
component parts of the instrument. The remaining
component parts are located beneath additional covers
which act as shields.

$5-14, TROUBLESHOOTING.
5-15. LOCATING TROUBLE,

5-16. Always start locating trouble with a thorough
vigsual inspection for burred-out or lcose components,
loose connections, or any conditions which suggest a
source of trouble. Check the fuse to see that it is

not open.

5-17. If trouble cannot be isolated to a bad component
by visual inspection, the trouble should be isolated to
a circuit section. Isolation to a circuit section can be
accomplished by using the waveforms (located opposite
each schematic diagram) and/or using the front panel
troubleshooting chart, Table 5-2. Troubleshooting
charts, Tables 5-3, 5~4, and 5-5, are additional guides
to troubleshooting the power supply and the AFC
circuitry.

CAUTION

Be careful when measuring transistor or diode
forward or reverse resistance. Almost every
ohmmeter has a few ranges that supply enough
current or voltage to damage a transistor and
some diodes. Always measure chmmeter
cpen-circuit voltage and shori-circuit current
on every range that you intend to use. For
transistors, ohmmeter open-circuit voltage
should not exceed 1.5 volts and short-circuit
current should not exceed 3 ma on the ohm-
meter range used. For diodes, refer to

Table 6~1, Reference Designation Index,
which describes diode breakdown and forward
bias voltage characteristics.

5-18. TROUBLESHOOTING CHARTS.

5-19. Troubleshooting charts, Tables 5-2 through 5-5,
list symptoms and possible causes of various troubles.
For simpification, only major components are ref-
erenced in the troubleshooting charts, but it should be
remembered that associated components are also
failure possibilities. When testing the wave analyzer
it is recommended that line voltage be applied through
2 variable transformer, and that the transformer be
adjusted to deliver a voltage at the low end of the
rated 103- to 127-volt range (207~ to 253-volt for
230-volt operation}. An instrument in good condition
should operate satisiactorily from any line voltage
within the rated range, but where there is marginal
operation, weaknesses become easier to trace at low
line voltages.

02037-1



Model 310A Section V
: Figure 5-3
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Section V Model 310A
Table 5-2
Table 5-2, Front Panel Troubleshooting
Test Equipment Important Control
and Connections Settings (310A) Indication Conclusion

RANGE INDICATOR LAMPS

RANGE and MAX INPUT
YOLTAGE conirols to
positions, except CAL

Lamps dim, ualit, or brighter
than normal

Power Supply Voltages:
low, high, or out

Indicator lamp defective

RESIDUAL METER READING

BFO, 200 cps, 0.01V,
~60 DB, OUTPUT
AMPLITUDE full CW

With no input Meter reading
more than 20% of full scale

Position of leads on
MODE switch{A18318)
causing regeneration,
push around and re-
check

REF ADJUST CONTROL

CAL, NORMAL, 3000 cps
RELATIVE, tuned for
maximum meter indication

REF ADJUST does not vary
meter reading at least 10db

Loss of Gain in Input
Amplifier A3Q3,
A3QM, or A3Q5

ZERO SET CONTROL:

NORMAL, 200 cps, 1V, 0000,
-20DB

ZERO SET tunes meter in-
dication to full scale read-
ing

Carrier balance out-
of-adjust, (A8 As-
sembly}

2005 and Calibrated
3558/D, connected
to INPUT. Input10kc
signal varied in 10
DB steps from ~-60
to -10 DB

739A connected to IN-
PUT. Input 1 Mc
signal varied from
003 to 1.0

INPUT ATTENUATOR CHEC

K

AFC, 1000 cps, 1V, tuned to
input signal, MAXIMUM
INPUT VOLTAGE switch
varied from 0.3 to 100
{each step is a 10DB step):-

Meter reading must be set to
a near full scale reference.
For every 10 DB increase
in input signal, switch MAX
INPUT VOLTAGE switch
one step higher. If meter
reading error is greater
than 2% of full scale of
reference selting.

MAX INPUT VOLTAGE
switch ground leads
touching RANGE switch
ground leads touching
on switch.

Bad resistors in MAX
INPUT VOLTAGE switch

2008 and Calibrated
355B/D connected to
o INPUT

AFC INPUT AMPLITUDE SE

NSITIVITY

AFC, 1V, ODB, 3000cps,
tuned to input signal

I AFC circuit does not lock
on fo an input signal am-
plitude of 0.3 volis

AFC #2 circuit out of
adjust

A23Q4 defective

A23Q5 defective

2008 and 52431,/5261A
connected to INPUT

AFC FREQUENCY RANGE

AFC, 1V, ODB, 1000 cps,
tuned {o inpui signal

I¢ AFC circuit does not remain
locked to input signal when
input frequency is varied
at a very slow rate within
+3 ke of tuned frequency

AFC #1 circuit out of
adjust

AFC #2 circuit out of
adjust

A230Q4 defective

2nd Mixer Pair (A15)
circait out of adjust

2008 connected to IN-
PUT

52431.,/5281 A connect-
ed to OUTPUT

QUTPUT PHASING

NORMAL, 3V, ODB, 1000 cps.
tuned to input signal

If OUTPUT frequency
changes when 310A
FREQUENCY (KC) control
is varied within selecied
BANDWIDTH

IF AMPLIFIER (A9)
out of adjust

2nd MIXER PATR(A15)
out of adiust

5-4
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Table 5-2. Front Panel Troubleshooting (Cont'd)

Section V
Table 5-2 cont'd

Test Equipment
and Connections

Important Control
Settings (3104)

Indication

Conclusion

BANDWIDTH FLATNESS
CAL, NORMAL, 1V, ODB

Tune through 100 kc cal-
ibrate signal and observe
meter indication of peaks
to either side of center
frequency. If the amplitude
of these two peaks is not
the same.

ASCY is out of adjust-
ment

2005 and H243L
connecied to INPUT

BANDWIDTH SELECTIVITY

NORMAL, 3V, tuned to 10ke
input signal, check per-
formed for all bandwidths

Vary input frequency to
each gide of tuned fre-
quency and record 5243L
reading when 310A meter
reads 3, 50, and 75 DB
below original reference.
¥ limits are not within
specifications

Trouble location
A3 Assembly,
A8 Agsembly,
A9 Assembly,
AlB Assembly

2008 and 5243L
connected to INPUT
(1 ke to 600 ke)

7394 and 5243L
connected to INPUT
{600 kc to 1 Mc)

TUNER TRACKING

NORMAL, 1000 cps, 3V,
tuned to input signal

If FREQUENCY (KC) dial
readings do not agree with
52431 Counter readings
within +(1% + 300 cps)

Tuner Assembly out
of adjust

2008 and BANDPASS
FILTER (a)with 30 db
attenuation at 500 k¢,
then {b}with 30 db
at 25 ke.

DISTORTION

NORMAL, ODB, 200 cps,
RELATIVE, tuned to
input signal, Meter
reference of 0 DB

Tune 310A to second and
third harmonic of input
signal (for 500 ke input
signal tune to second
harmonic only). Allow 310A
to settle down to each new
tuning and assume {rouble
if harmonics are not less
than 80 db down from ref-
erence set at input fre-
quency

UNBALANCE OR
DISTORTION in
A8 Asgsembly,
A9 Assembly,
A3 Assembly, or
Al5 Assembly

AC VOLTMETER
connected to QUT-
PUT

BFC OUTPUT AMPLITUDE

BFO, 1000 cps, 1V, OUT-
PUT AMPLITUDE fully
clockwise

Output level less than at
least 1.0V RMS

A19R5 out of adjust

A19C17 out of adjust

a. AC VOLTMETER
connected to 135
chm resistor con-
nected across OUT-
PUT

b. AC VOLTMETER
connected to OUT-
PUT (135 ohm
resistor removed)

¢. SAME AS Step b.

RECOVERED FREQUENCY OQUTPUT AMPLITUDE

a. NORMAL, CAL,
ABSOLUTE, 3000 cps,
OUTPUT AMPLITUDE
fully clockwise

b. USB, CAL, ABSOLUTE,
3000 cps, OQUTPUT AM-
PLITUDE fully CW, tuned
for maxmeter indication

c. Sameas step b, except
MODE to LSB

a. Output not at least 0.256 V
RMS

b. Quiput not at least 0.53 V
RMS

¢. Same as step b

a. AITR10 out of
adjust

b, A19C6 & C7 out of
adjust

c. AI9CT out of
adjust

020371
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Section V Model 310A
Tabie 5-3 and 5-4
Table 5-3. A¥C Troubleshooting
Sympton Procedure Indication Conclusion

A¥FC will not lock
properly. Meter
reads about 2/3
Normal

1. Check output in NORMAL

and AFC.

OQutput ig DSBSC* Meter
sweep in AFC

Output DSBSC* Meter does
not sweep

Channel B of Low-Pass
Filter is defective

Channel A of Low-Pass
Filter is defective

AFC will not lock.
Meter reads 1 volt
in AFC

1. Check DC at Pin 12 of
A23

Voltage changes negative

Voltage changes positive

Defective A22Q4%,

A23Q1 short, A22Q4
open, A22Q5 short,

A22Q6 short

A22Q4 short, A22Q5
open, A22Q1 bad,
A22Q6 open, A23Q1

open

AFC will lock on one
side only. Meter
reads 1 volt,

Check waveform at test
point X in AFC

Frequency of Rect. waveform
sweeps when 310A tuned
to one side but not other
of input signal

Defective phase switch

A23Q2

AFC will not lock.
Relay A23K1
chatters in AFC

1. Check operation in
NORMAL

Sensitivity reduced in
NORMAL. Frequency
calibration off

ATCR1 or ATCR2
shorted

AFC will lock on one
side only. Meter
reading greatly
reduced

1. Check for slow meter
drift when dial frequency
ig higher than input fre-
quency

Meter reading will increase
until A23K1 energizes.
Meter reading will drop
and then increase again

ATCR1 or ATCR2

open

AFC will not lock.
A23K1 energized
continuously

1. Switch to NORMAL

Operation same as in AFC

Defective A22Q2,

AZ3Q4 short, A23Q5
open, A23Q7 short

A23K1 short

AFC will not lock.
Sensitivity ok.

1. Operation ok in NORMAL

1. In AFC 310A appears to
gearch.

Defective A22Q1

NOTE: *Double sideband suppressed carrier: Output looks like a full wave signal.

Table 5-4. -15 Volt Supply Troubleshooting

Measure voliage across
A24CR3.

3. Disconnect base of Q2

4, Reconnect base Q2. Short

emitter to base A24Q1

5. Measure voltage across
A24CR4

6. Adjust A24R7 so base of

A24Q2 goes more negative

Movre thanapproximately
22.6v

Gutput drops
Output same

Output drops
Output same

Approximately 8.8v
Morethanapproximately 6.8y

Output remains high

Symptom Procedure Indication Conclusion
High Output Voltage 1. Disconnect base of Q1 Output drops Q1 ok
Output same Q1 shorted
2. Reconnect base of Q1. Approximately 22.6V. A24CR3 ck

A24CR3 open
Q2 ok

A24Q1 ok
A24Q1 shorted

A24CR4 ok
A24CR4 open

A24Q2 open

5-6
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Table 5-4. -15 Volt Supply Troubleshooting (Cont'd)

Section V
Table 5-4 cont'd:and 5-5

Sumptom

Procedure

Indication

Conclusion

Low Output Voltage

1. Measure voltage across
A24CR3

2. Parallel A24R1 with
2.7K resistor

3. Short emitter to collector
A24Q1

4. Parallel A24R2 with
5.6K resistor

5. Measure voltage across
A24CR4

6. Measure voltage at
collecior of A24Q2

Approximately 22.6v
Less than approximately
22.6v

Quiput rises at emitier Q1
Quiput same as at emitter
of Q1

Output rises
Output same

Qutput rises
Output same

Approximately 6.8v
Less than approximately 6.8v

Approximately 6.8v (same as
A24CR4)

A24CR3 ok
A24CR3 shorted

Q1 ok
@1 open

Q2 ok
Q2 open

A24Q1 ok
A24Q1 open

A24CR4 ok
A24CR4 shorted

A24Q2 shorted

Table 5-5. +15 Volt Supply Troubleshooting

Symptom Procedure Indication Conclusion
High Outpuf Voltage 1. Disconnect base of Q3 Cutput drops @3 ok
Output same @3 shorted
2. Reconnect base of @3 Approximately 22.6V A24CR13 ok

Measure voltage across
A24CRI3

3. Disconnect base of Q4

4. Reconnect base of Q4
Short emitter to base
A24Q11

5. Measure voltage across
AZ24CR14

6. Adjust A24R7 to base of
A24Q12 goes more negative

More than approximately
22.6v

Qutput drops
Quiput same

Output drops
Ouiput same

Approximately 6.8V
More than approximately 8.8V,

Gutput remains high

A24CRI13 open

Q4 ok
@4 shorted

A24Q11 ok
A24Q11 shorted

A24CR14 ck
A24CR14 open

A24Q12 open

Low Qutput Voltage

1. Measure voliage across
A24CRI13

2. Paraliel AZ4R11 with
2.7K resistor

3. Short emitter o
collector A24Q11

4. Parallel A24R12 with
5.86K

5. Measure voliage across
A24CRI14

6. Measure voltage at
collector of AZ24Q12

Approximately 22.6V
Legs than approximately
22.6V

Ouiput at emitter Q3 rises
Qutput at emitter Q8 same

Qutpaut rises
Output same

Cuipui rises
Output same

Approximately 6.8V
Less thanapproximately 6.8V

Approximately 8.8V (same
as A24CR14)

A24CRI13 ok
AZ24CR13 shorted

Q3 ok
Q3 open

4 ok
Q@4 open

A24Q11 or
A24Q11 open

A24CR14 ok
AZ24CRI14 shorted

A24Q12 shorted

02037-1
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5-20. REPAIR,
5-21. COVER REMOVAL,

5-22, To remove top or bottom cover merely remove
the four #6-32 flathead machine screws from the cover
and slide back and off instrument. To remove gide
covers merely remove retaining s¢rews.

5-23. CIRCUIT BOARD REPAIR,

5-24. The Model 310A uses 13 easily removable plug-
in circuit boards and 5 non-plug-in circuit boards (note
that these 18 boards are outlined on the schematics and
the area within the outling is lightly greyed). To
remove a plug-in circuit board, grasp the edge opposite
the plug-in and pull with a very slighi side movement.
To remove the non-plug-in circuif boards, remove

the retaining screws and unsolder lead connections to
the board. The board stock number appears on the
board, and the stock number and assembly number
(A3, A8, etc.) are silkscreened on the interior metal
deck to identify the circuit on a particular board. This
agsembly number must he added to the component
designation {A3R3, A8C1, etc.) when referring to
Section VI for parts replacement information.

5-25. The circuit boards used in the Model 310A are
etched, plated-through type consisting of a base board
and conductor but, not funneled eyelets. The conducior
material is plaied to the wall of the holes thus the
holes are effectively extended through the board. This
type of board can be scldered from either side of the
board. When working on these boards uses a low heat,
small tip soldering iron and a small diameter rosin
core solder. Components may be removed by placing
the soldering iron on the component lead on either side
of the board, and pulling up on the lead. If the compo-
nent is obviously damaged or faulty, clip the leads
close to the component and then removing the leads.
Excessive or prolonged heat can lift the circuit from
the board or cause damage to components, The
component lead hole should be cleaned before insert-
ing a new lead. To remove components having multiple
connections, such as potentiometers, transformers,
etc, use a gpecial tip. Refer to Table 5-1 for type of
soldering tip required.

5-26. INDICATOR LIGHT REPLACEMENT.

5~ 2%, Individual lights in the front panel illuminated
indicator may be easily replaced when defective. With
the power switch off, remove instrument top cover and
the front panel screws at end of section of iights. This
will allow the plate with the numbers and letters to
slide up far enocugh to expose the light bulbs. Using

a heavy guage wire, such as lead wire on a large
capacitor, push light bulb from center rear of socket
until it is loose in socket, then remove and replace.

5-28, TUNING ASSEMBLY REPAIR.

5-29. Under normal operating conditions the funing
assembly should not require maintenance. Shaft
bearings are lubricated for the life of the instrument,
The following procedures should be foliowed if replace-
ment of tuning assembly paris becomes necessary.

The tuning assembly is three assemblies in one: the
LOCAL OSCILLATOR (A7 Assembly) circuit board,

02037-1
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the frequency counter drive assembly, and the capacitor
tuning agsembly. A sketch of the tuning assembly is
shown in Figure 5-7. An exploded view of the capacitor
tuning assembly and the local oscillator assembly is
shown in Figure 5-4. An exploded view of the fre-
quency counter drive assembly is shown in Figure 5-8.
Special tool, & Stock No. T9138 alignment tool, is
reguired for rotor adjustment. In addition, a hand
press and plastic head hammer is required since all
bearings (except the ZERO SET shaft) are pressed into
casting plates. Tables 5-6 and 5-7 list parts.

5-30. REMCOVAL OF ASSEMBLY.

a. Remove bottom, top, and both side covers.

b. Remove LOCAL OSCILLATOR {A7 Assembly)
shield cover (see Figure 5-7). Unsolder leads connected
to component side of board (yellow, violet, and two
shielded, two conductor, leads).

¢. Remove all front panel knobs.

d. To remove tuning assembly from instrument, the
front panel and right side frame must be partially
removed from instrument.

CAUTION

When removing front panel and right side
{rame use care not to damage instrument
component parts or switch shafts.

e. When right side frame is removed sufficiently
irom instrument, unscrew the four tuning assembly
retaining screws and remove assembly from right
side frame.

Note

Before proceeding with further disassembly,
determine the necessary steps from inspec-
tion of the Tuning Assembly and Figure 5-4
and 5-8.

5-31. ROTOR {STATOR) REPAIR.
a. BRefer to Figure 5-4.

h. Disassemble reduction gear shaft (48) from rear
casting {11).

¢. Disassemble main gear {54) from rotor shaft (37).

d. Disconnect AT-Assembly {13) and clip spring (27)
from rear casting {11).

e. Disconnect blue lead from A7-Assembly (13) to
insulator stator (4).

f. Remove three round head screws (2) holding rear
casting (11) to front casting (40}.

g. Tilt tuning assembly with rear casting facing up-
wards (provide clearance for rotor shaft).
CAUTION
Keep clear of ZERO SET coil (30).

h, Carefully separate rear casting from front casting
WITHOUT applying any twisting torgue that might
damage the stator or rotor.
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i. Remove two centering pivots {28),

j. Disassemble the rest of the assembly as necessary,
and replace any damaged parts,

k. During reassembly, mount rotor adjiusting plate
(19), and set rotor centering adjustment screw (7) so
that rotor blades clear stator bilades while pressing
rotor shaft by hand against rotor adjusting plate (19).
This is a preliminary adjustment (see Paragraph 5-34).

m. Reassembly is the reverse of disassembly. Rotate
rotor fully clockwise and secure rotor position with
masking tape across stator blades to prevent damage
during reassembly.

5-32. ZERO SET ASSEMBLY REPAIR.

5-33. Zero set coil L1 (30) can be replaced without

disengaging the zero set drive. If gears disengage,

the proper relationship can be re-established as in-
dicated in step b of Paragraph 5-33.

a. Unsolder white lead and grey lead from coil
{refer to Figure 5-5).

b. Turn Zero Set shaft full clockwise (until stopped
by gear stop). Secure this gear position by placing a
piece of masking tape across the two gears.

¢. Remove E-shaped retaining ring (B).
d. Remove ceil bracket from casting.
e. Replace damaged coil.

{. Mount replacement coil in bracket.

Note: Insert coil fully into opening of bracket
before tightening locking nut. See Figure 5-5.

g. Turn coil slug until spiral pin extends approx-
imately 1/4 inch from coil bushing.

h. Insert coil shait into Zero Set shaft. Spiral pin
should clear the brass bushing surface by approximately
1/64 inch, with coil bracket held tightly against casting.
If clearance differs greatly irom 1/64 inch, turn ceil
shaft 1/2 turn clockwise or counterclockwise.

i. Mount coil bracket to casting.
j. Insert E-ghaped retaining ring (B).

k. Remove masking tape {rom zero set gear assem-
bly and turn Zero Set shait to its counterclockwise
stop. While turning Zero Set shaft check mechanical
alignment of coil shaft. Check correct number of turns
between the two mechanical stops {about 11-1/2 turns).

Note

Check that both stops are positively controlled
by the gear drive stops and not by the coil shug.
If necessary repeat steps g through k.

m. Reconnect white and gray leads to coil as shown
in Figure 5-5.

5-34. TUNING ASSEMBLY
MECHANICAL ALIGNMENT.

a. Loosen set screws holding main gear to maingear
shaft.

5-10
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SPIRAL PIN

Figure 5-5. Zero Set Assembly

D. Turn gear assembly against clockwise stop. Set
frequency counter at 9950 and tighten one set screw in
each counter drive miter gear. Next, turn gear assem-
bly against counter-clockwise stop, Counter should
now read 1550 +.5, -0. If necessary, reset counter at
high end to read 1550 and go back to low end to check
for 9950 -.5, +0. reading. When counter has been set
correctly, tighten all set screws in miter gears (items
number 15 and 12 Figure 5-8).

¢. Check alignment of miter gears. The two miter
gears must run together as smoothly as possible with
a minimum of noise.

d. Set frequency counier o read 1490. Insert align-
ment tool {# Stock No. T9138) into the ,281 inch diameter
holes of the two castings. Remove tape from rotor
and rotate rotor until the flat edge of the plates rests
gently against the alignment tool. Refer to Figure 5-6.

e. Holding rotor against tool with counter at 1490,
tighten set screws in main gear.

f. Assemble shield (1 - Figure 5-4) o tuner.

5-35, TUNING ASSEMBLY
ELECTRICAL TUNING.

5-36, The pre-installation tuning consists of centering
the rotor with respect to the stator, adjusting L1 for
the correct range of ZERO SET and aligning the
assembly for the correct frequency range. Refer to
Figure 5-7 throughout procedure.
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a. Connect a lead or a short as described to the
following points on the circuit board which is part of
the funing assembly:

(1) Connect a lead to point labeled YEL.
{2) Connect a lead to point labeled VIO,

{3) Connect a short between point labeled TO AFC
and point beside this point which is labeled with
a ground symbol,

(4) Connect a shielded two conductor coaxial cable,
one lead to point labeled OUT and one lead to
point beside OUT which is labeled with ground
symbol.

b. Place A7 shield cover in place with three leads
passing through cover as shown in Figure 5-7.

¢. With 310A turned off, make the following clip-
lead connections:

(1} YEL lead to yellow lead which normally connects
to tuning assembly circuit board.

{2) VIO lead to violet lead which normally connects
to circuit board.

(8} Center conductor of shieided lead to shielded
lead from pin 14 of A8.

{4} Shield of shielded lead tc shield of shielded lead
from pin 14 of AS8.

d. Connect DC Volimeter positive lead to yellow
iead. Connect meter common lead to chassis ground.

e. Connect vertical input of Oscilloscope to test
point B of A8 with X10 Voltage Divider Probe.

f. Adjust ATC5H to mid-range.

g. Turn 310A on. Gscilloscope presentation should
be a sine wave whose peak-to-peak amplitude is ap-
proximately 65 to 70 mv.

h. Disconnect X10 Voltage Divider Probe from
Oscilloscope and connect it to Frequency Center, Set
frequency dial to 0000.

i. Remove plug button and adjust for maximum
Counter reading with set screw, TIGHTEN lock nut:
Frequency Counter reading must remain approximately
maximum,

J. Replace plug botton. Turn L1 adjust from one stop
to the other and adjust for mid-frequency reading.
This should be about 5-1/2 turns from either stop.

k. Using non-conducting tool with slot in end (refer
to item no. 8, Table 5-1) adjust ATL2 for Frequency
Counter reading of 3000000 =100 cps.

m. Turn frequency dial to 1500,

n. Note difference between Frequency Counier read-
ing and 4500000 cps. I Frequency Counter reading
is high, adjust ATCS (with non-conducting tool) for a
Frequency Counter reading which is equal to 4500000
-0.8 times {the difference between 4500000 and the
Frequency Counter reading). If the Frequency Counter
reading is low, adjust ATCS for a Frequency Counter
reading which is equal to 4500000 +0.8 times (the
difference between 4500000 and the Frequency Counter
reading).
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p. If A7C5 doesn't have encugh range, ATC4 must
be changed to either an 18, 24, or 27 pf capacitor.

q. If ATC4 had to be changed, aliow circuit components
10 to 15 minutes to return to room temperature before
proceeding. Then repeat steps e through p before
proceeding with this procedure.

r, Return frequency dial to 0000 and adjust ATLZ for
a Frequency Counter reading of 3000000 +50cps.

s. Return frequency dial £o 1500. Frequency Counter
reading should be 4500000 £15000 cps.

t. Check oscillator frequencies at dial settings of
0001, 6010, 0050, 0100, 0150, 0200, 0300, 0500, 0700,
0900, 1100, 1300, and 1500. Specification: Frequency
Counter reading must be equal to 3000000 eps (1%
+300 cps) plus dial reading in kilocycles.

u. Corrections for tracking errors ecan be made at
dial settings of 1500 with ATC5. If corrections are
made, return frequency dial to 0000 and adjust A7TL2
for 3000000 =50 cps. Repeat step t,

v. Discoanect X10 probe from Frequency Counter
and cornect to Oscilloscope. Tune frequency dial from
0000 te 1500 and note peak-to-peak amplitude of Oscil-
loscope wafeform. Peak-io-peak amplitude of the
waveform should not vary by more than 10%.

w. Check AGC control voltage variation by tuning
frequency dial from 0000 to 1500 and noting DC Volt-
meter reading. The AGC control voltage as measured
by the DC Volimeter should not be less than 3.7V or
greater than 8 V.

T9138 \Q QO
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5-37. REINSTALLING OF ASSEMBLY.,

2. Disconnect all ¢lip lead connections,

b, Fasten assembly to 310A right side frame.

c. Carefully reconnect right side frame and front
cover of 310A. Use care not to damage any shafts or
instrument parts during re-assembly of instrument.

&. Disconnect leads and the short from component
gide of the A7 cireuit board and connect proper instru-
ment leads fo board. Yellow lead to YEL, viclet lead

_to VIO, shielded lead from pin 14 of A8 to OUT and

ghield to ground point, shielded lead from MODE switch
to TQ AFC and shield to ground point.

e. Replace front panel knobs.
f. Replace AT shieid cover.

5-38, SWITCH ASSEMBLIES.
5-30. There are five switch assemblies in the 310A:

2. Al Assembly, Input Attenuator (see Figures 5-8,
5-15 and 5-28);

b. A6 Assembly, IF Attenuator (see Figures 5-10,
5-17 and 5-26); .

c. A10 Assembly, Bandwidth Selector (see Figures
5-11, 5-17 and 5-19);

d. Al6 Assembly, RF Attenuator (see Figures 5-12
and 5-21);

e. Al Assembly, Mode Selector (see Figures 5-13
and 5-21). Since the schematic diagrams in this manual
fold completely out of the manual, the switch assembly
identification pictures and the schematic diagrams are
easily compared to the actual instrument switches.

A7 SHIELD ORIVE GEAR
COVER ~En
MAIN GEAR,
' I FREQUENGCY
YEL @ @ —é———‘[‘ I DIAL
= ICOUNTER
vxo& » ‘ % -
REDUCTION SR | N —
SHIELDED . _N§ PR BERC ILY  pa
10 out” ) 6t ‘ ya |
LEAD Yo
PLUG | |
BUTTON | RATIO ADJ |COARSE AND
ATCS FINE_FREGUENCY
[CONTROLS
SHIELDED -
foRkey  FREQUENCY B
NPUT 20 = I
I
@ ZERO SET
(Ll ABd)

Figure 5-7. Tuning Assembly Adjustment Location
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5-40. ADIUSTMENTS.
5-41, POWER SUPPLY ADJUST,

a. Measure the voltage at pin 14 of A21. It should
be approximately -22 vde. This voltage is not critical
and may vary by as much as 2 or 3 voits.

b. Measure dc voltage between pin 12 of A24 and
ground. It should be -15 +0.5 volts. Adjust A24R7 if
necessary.

c. Measure voltage between pin 1 of A24 and ground.
It should be +15 +0.5 volts. Adjust A24R17 ifnecessary.
The 15 volts supplies are independent of each other.

5-42. CALIBRATOR CIRCUIT ADJUST,

a. Turn instrument on and place RANGE switch to
CAL.

b. Use an cscilloscope and 10:1 divider to observe
the waveform at the collector of A3Q2, It should be
a square wave with about 66/40 symmetry and a
minimum ampiitude of 6.5 volts péak-to-peak.

¢. Place an Oscilloscope probe to the positive side
of C3 (blue lead to filter A4). Adjusi R1, Cal. Level
Adj., for approximately 60 mv peak-to-peak voltage.

5-43. LOCAL OSCILLATOR ADJUST,

a. Refer to Figures 5-3 and 5-7. Remove instrument
bottom cover and place instrument on side.

b. Connect Voliage Divider Probe from Freguency
Counter to test point B on A8,

¢. Set ZERG SET to its mechanical mid-point, Set
FREQUENCY (KC) to 0000.

d. Frequeancy Counter should read 3000000 +100 cps.
If not, adjust ATL2.

e. Turn FREQUENCY (KC) to 1500. Frequency
Counter should read 4500000 +15000 cps. If not, adjust
ATCS as follows:

(1) If Frequency Counter reading is high, adjust
ATC5 for a reading which is equal to 4500000 cps
minus 0.8 times Freguency Counter reading
minus 4500000 cps.

(2) If Frequency Counter reading is low, adjust
ATCS5 for a reading which is equal to 4500000 cps
plus 0.8 times 4500000 cps minus Frequeacy
Counter reading.

Note

I A7C5 does not have enough range to properly
adjust frequency reading, then the value of
AT7C4 must be changed (suggested values for
ATC4 are 18, 24, or 27 pi).

f. If A7C4 is changed, allow circuit to return to
room temperature before attempting any further
adjustment or measurement.

g. Repeat steps d and e,
h. Set FREQUENCY {KC) to 8000, Frequency
Counter must read 300000050 cps. If not, adjust ATLZ.

i. Return FREQUENCY &C) to 1500. Frequency
Counter must read 4500000 15000 cps. ¥ notadjust ATC5.
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i. Repeat sieps b and i until no adjust is necessary.

k. Check oscillator frequencies at FREQUENCY (KC)
settings of 9001, 0010, 0050, 0100, 0150, 0200, 0300,
0500, 0750, 0900, 1100, 1300, and 1500. Specification:
Freguency Counter readings must be equal to 3000000
cps pius dial reading in kilocycles (1% +300 cps).

m. Corrections for errorg must be made at dial
setting of 1500 with ATCS.

n. Observe the waveiorm at test point B on A8 with
an Oscilloscope. The waveform should remain essen-

tiaily sinusoidal over the tuning range of the instrument,

p. Monitor the voltage at test point B on A8 with a

at least 2.3 volts rms at 4.5 Mc. The variation in voit-
age should be less than 0.3 volts over the frequency
range.

5-44. BFO ADJUST.
a. With instrument turned on set MODE to LSB.

b. Connect an Oscilloscope voltage divider probe to
test point H on AlS. Set BFO Level Adj., AI9R5 fully
counterclockwise.

c. Adjust A19C3 for minimum Oscillator turn-on
{ime as the MODE is switched from AM fo LSB. Switch
to USB and BFO and check that osciilation occurs.

d. Disconnect probe from Oscilloscope and connect
to Frequency Counter. Monitor the frequency at test
peoint H. Switch MODE to BFO. Note the irequency
as fo.

e. Switch to L8B. Adjust A19CT to (fp + 1450 cps)
+80 cps.

f. Switch to USB. Adjust A19C6 to {fp ~-1450 cps)
=50 cps.

g. Repeat steps e and f for the proper frequencies.

k. Set MODE to BFO. Set AMPLITUDE control fully
clockwise. Monitor the QUTPUT voltage with an AC
voltmeter. Adjust A19R5 for a reading of 1.1 £0.02
volts.

5-45. INITAL CRYSTAL OSCILLATOR ADJUST.

a. Connect Oscilloscope Probe to A11C4.

b. Adjust A11CI and A11C4 for maximum amplitude.

¢. Remove Oscilloscope and connect AC Voltmeter
to A11C4, Adjust A11R4 for 6.5V RMS,

d. Remove AC Voltmeter.
5-46. FIRST MIXER PAIR ADJUST.

a. Connect Oscilloscope vertical input to test point
D on A13. Connect Oscilloscope horizental input to
test point D on Al4. Set Oscilloscope sensitivity to
100 mv/cm on each channel,

CAUTION

DO NOT GROUND TEST POINT D. Grounding
testpoint D will distroy transistor A13Q6 or
Al4Q6.

b. Set 310A RANGE to CAL and BANDWIDTH to
1000 cps and FREQUENCY (KC) for maximum meter
indication (approximately 100 Ke).
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c. Adjust R1 (CAL level adjust) for a reasonable
signal amplitude on Oscilloscope {refer to Figure 5-3).

d. Bhunt A8C11 and ASC16 each with an 18 ohm
resistor, Hepeat step c.

e. Adjust A9C13 and A9C18 for symmetrical Ligsaj-
ocus patterns around both horizontal and vertical axes.

f. Connect an RF Voltmeter to AI1C4. Adjust A11C1
and A11C4 for maximum indication on the Voltmeter
(this checks the adjustment of these two capacitors).

g. Adjust A11R4 to obtain 6.5 volts rms on the RF
Volimeter.

h. Tune A8C11 and A9CI16 for maximum circle am~
plitude on the Oscilloscope.
5-47. ACTIVE FILTER OSCILLATOR,

a. Connect Frequency Counter to A11C4.

b. Adjust AY1C3 to (I, +35 cps) +5 cps {fp from
paragraph 5-43).

5-48. SECOND MIXER PAIR,

4. Set RANGE to CAL, MODE to BFO, QUTPUT
fully elockwise.

b. Connect Oscilloscope to OUTPUT,
c. Adiust A19R5 for maximum outpuf amplitude.

d. Tune AI19C7 until Oscilloscope indicates maximum
output.

e. SBwitch MODE to NORMAL. Adjust A1TR10 for an
output amplitude of approximately 1.5V peak-to-peak.

f, Decrease the Oscilloscope sweep speed to observe
the "summing'' error.
Note

The "summing” error appears as low fre-
quency signal riding on the 100-kc QUTPUT,

g. Adjust A15C2 and A15CT and A15R6 for minimum
U"summing' error on QUTPUT sigual.
5-49 ACTIVE FILTER MIXER CARRIER BALANCE,
a. Bhort test points C on Al3 and Al4 to ground.
b, Set MODE to NORMAL, and RANGE to -80.

¢. Alternately adjust A15C3 and A15C8 for a min-
imum meter indication {less than 2% of full scale).
Remove shorts.

5-50. OUTPUT.

a. Pet RANGE to CAL, MODE to NORMAL, QUTPUT
amplitude CW.

b. Connect Oscilloscope to OUTPUT.

c. Adjust OUTPUT amplitude for approximately
1.5V peak-to-peak.

d. Adjust AISR6 for minimum "summing' error as
indicated on Oscilloscope.

e. Repeat SECOND MIXER PAIR adjustment if
necessary for minimum "summing' error.
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5-51. BANDWIDTH FLATNESS.
a. Recheck carrier balance as in Paragraph 5-48.

b. Set RANGE to CAL, MODE to NORMAL, tune the
FREQUENCY dial through the 100-ke calibrate signal
and observe the response characteristics of the filters
as indicated on the front panel meter. Check all three
bandwidth positions. Switch to RELATIVE and set
REF ADJUST if needed to obtain on-scale meter
indications.

¢. Adjust symmetry of the bandpass flat top with
ABCT.

d. Tune A8C5 for maximuom meter reading.

5-52. INPUT MIXER CARRIER BALANCE.

2. Set MODE to NORMAL, BANDWIDTH to 200+,
RANGE to give an on-scale indication, FREQUENCY
to 0000, ZERO SET for maximum meter indication.

b. Balance the mixer for a minimum reading by
alternately adjusting A8C4 and ASRS. Temporarily
install the metal shield o insure a correct null when
adjusting ABC4,

5-53. 3-DB BANDWIDTH CHECKS.

a. Set RANGE to 0 db, MODE to NORMAL, MAX
INPUT VOLTAGE to 10 or 3, BANDWIDTH {o 200 cps.

b. Connect Osgcillator to INPUT. Set Oscillator to
10 ke as monitored on an electronic counter.

¢. Turn FREQUENCY dial for maximum indication.

d. Tune Oscillator frequency =108 cps attenuation
should be -3 db.

e. Set BANDWIDTH to 1000 cps. Tune Qscillator
+850 cps attenuation should be -3 db.

f. Set BANDWIDTH to 3000 cps. Tune Oscillator
+15530 cps attenuation should be -3 db.

5-54. QUTPUT AMPLITUDE ADJUST.

a. 8et MODE to BFO and OUTPUT AMPLITUDE
fully clockwise.

b. Connect an RF Veltmeter, such as the @ Model
400H, to the OUTPUT,

c. Adjust A19CI7 for maximum ouiput.
d, Adjust A19R5 for a reading of 1.0 10,02V RMS.

e. Switch MODE to NORMAL, RANGE to CAL,
BANDWIDTH to 3000 cps, ABSOLUTE-RELATIVE to
ABSOLUTE. and tune FREQUENCY (KC) for maximum
310A meter indication. Adjust CAL for meter indica-
tion of 1.0.

f. Adjust AITRI10 for a reading of 0.54 £0.02 on the
RF Volimeter.

g. Replace Voltmeter with Oscilloscope.

h. Tune for maximum 310A meter indication. Switch
MODE to LSB.

i. The QUTPUT signal should be about 1.5 volts
peak-to-peak at a frequency of about 1.5 ke.

j. Switch MODE to USB. The output should be the
same as measured in step 1.
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5-55. AFC-AGC LEVEL ADJUST,

a. Set RANGE to 0 db, MODE to NORMAL, MAX
INPUT VOLTAGE to 1V, BANDWIDTH to 3000 cps.

b. Connect an Oscillator tuned to 10 ke to the INPUT,
Tune the FREQUENCY dial for maximum indication on
the meter. Adjust meter reading to full scale with the
level control on the Oscillator.

¢. Overload the 310A by changing the MAX INPUT
VOLTAGE to .3V.

d. Connect an Oscilloscope to junction of A22R22 and
and A22R24.

e. With Oscilioscope set to 1 ms/cm (sweep time)
and 0.5 v/cm {sensitivity) and the 10X Attenuator
Oscilloscope probe connected to junction of A22R22
and A22R24, adjust A22R16 so that the peaks of the
hali-wave rectifier signal are just clipped.

5-56. AFC TRIGGER LEVEL ADJUST,

a. Set RANGE to 0 db, MODE to NORMAL, MAX
INPUT VOLTAGE to 1V, BANDWIDTH to 3000 cps.

b. Connect an Osciilator tuned {o 10 k¢ to the IN-
PUT. Tune the FREQUENCY dial for maximum indica-
tion on the meter. Adjust output amplitude control of
the Oscillator for a full scale 310A meter reading.

¢. Connect an Oscilloscope to test point K on A22
and a DC VTVM {(+3V scale) to the junction of A22R19,
R20, R21, and R22.

d. Note Oscilloscope presentation, on either side
of the center frequency point it is an unsymmetrical
square wave. Tune the FREQUENCY (KC) control to
one side of center frequency. Adjust A22R18 for a
flop of the square wave and record Volimeter reading.
Tune the FREQUENCY (KC) conirol to the other side
of center frequency. Adjust A22R18 for a flip of square
square wave. Record Voltmeter reading.

e. Add the two voltage readings of step d together
and divide by two to find the average value. Adjust
A22R18 to this average value. For example; if the first
reading of step d was 3.0 and the second reading was
1.0, set A22RI18 for a voltmeter reading of 2.0.

5-57. QUTPUT LEVEL ADJUST.

2. Set RANGE to 0 db, MODE to NORMAL, MAX
INPUT VOLTAGE to 1V, BANDWIDTH to 3000 cps.

k. Connect an Osciliator tuned to 10 ke, to the IN-
PUT. Tune the FREQUENCY dial for maximum in-
dication on the meter,

c¢. Connect DC VI'VM to test point L on A23 and an
electronic counter to the collector of A22Q1. For
Specification H)2-310A instruments, capacitor A22C16
kas an additional capacitor of equal value connected in
paraliel with it, Disconnect one lead of either capacitor
before performing step d {if this is not done then the
frequency measured in step d must be 27.5 ¢ps instead
of 55 cps).

d. Decrease the input frequency from the Oscillator
until the meter reading starts to drop off. Staying on
the same side of the bandpass, increase the frequency
until the counter reads 55 cps.

e. Adjust A23R20 so that VI'VM reads -0.5V.
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5-58, AFC OUTPUT CUTOFF ADJUST,

a. Set RANGE io 0 db, MODE to NORMAL, MAX
INPUT VOLTAGE to 1V, BANDWIDTH to 3000 c¢ps.

b. Connect an QOscillator tuned to 10 ke to the INPUT.
Tune the FREQUENCY dial for maximum indication
on the meter.

¢. Set AZ3R46 full CW.
d. Connect a DC VTVM to C20 (white~green wire),
e, Change the MODE swiich to AFC.

f. Decrease the input frequency from the Osciliator
until the VIVM reads -0.5V.

g. Slowly adjust A23R46 CCW until the VTVM read-
ing suddenly drops.

5-538. AFC HOLD-OFF LEVEIL ADJUST.

a. Set RANGE to 0 db, MODE to NORMAIL, BAND-
WIDTH to 1000 cps, MAX INPUT VOLTAGE to 1V.

h. Connect an Oscillator tuned to 10 ke through an
attenuator to INPUT.

¢. Tune FREQUENCY dial for maximum meter in-
dieation.

d. Attenuate input by 60 db. Set RANGE to -60 db.

€. Tune FREQUENCY dial just above input fre-
quency. Adjust A23R27 so that signal is pulied in at
25% of full scale.

5-60. INITIAL INPUT ATTENUATOR ADJUST.

a. Set RANGE to -30 db, BANDWIDTH to 1000 cps,
MODE to NORMAL, MAX INPUT VOLTAGE to 0.01,
ABSOLUTE-RELATIVE to ABSOLUTE.

b, Connect Frequency Response Set for 0.3 millivolts
at 1 Mc. Tune FREQUENCY (KC) for maximum 310A
meter indication and switch MODE to AFC.

¢. Adjust input signal amplitude for 310A meter in-
dication of 0.986.

d. Roughly preset the adjustment of the input at-
tenuator compensating capacitors as indicated below
to give the same meter reading on each range as IN-
PUT signal is increased in 10-db steps.

Max Input Voltage Freq Resp Set Capacitor
01 - No adjustment

.03 001 A2C1

1 .003 A2C2

3 .01 A2C3

1 .03 A2C4

3 1 A2CB

10 3 ALCE

30 1 AlCS

100 3 AICS

e. Disconnect Frequency Response Set and replace
with Osciolator connected to INPUT through Precision
Attenuator, such as & Model 355B/D which has been
calibrated to an accuracy of +0.5% from 0 to -80 db at
10 ke.

£. Set RANGE to -30 db, BANDWIDTH to 1000 cps,
MODE TO NORMAL, and tune FREQUENCY (KC) for

02037-1

Section V
Paragraphs 5-57 to 5-61

maximum meter indication with the MAX INPUT
VOLTAGE switch at .01 and the Precision Attenuator
at -80 db.

g. Switch MODE to AFC and adjust input signal am-
plitude for 310A meter indication of 0.96.

h. Switch MAX INPUT VOLTAGE from .01 to 100
and as indicated below record + and - variation from
0.96 reference meter reading on each range as at-~
tenuation is decreased in 10-db steps.

Max Input
Voltage Altenuation (DB) Max Meter Variation
6.99 .96 0.93

.01 80 0
.03 T0
A 80
.3 50
1 40
3 30
10 20
30 10
100 0

j. If the maximum meter variation exceeds the
limits specified (0.99 to 0.93), the most common cause
is ground currents flowing in the MAX INPUT VOLT-
AGE or RANGE switch assembiies. Ground leads on
the switch assemblies should not contact on the switch.
Check resistor values, a bad resistor will cause at-
tenuation error. Repeat step h and be sure attenuation
is correct before proceeding.

j. Set RANGE to 0 db, MAX INPUT VOLTAGE to
0.3, Set Precision Attenuator to -80 db and adjust in-
put signal amplitude for 310A meter indication of 0.96.

k. Switch RANGE from 0 to -80 and as indicated belo
below record + and - variation from 0.96 reference
meter reading on each range as attenuation is decreas-
ed in 10-db steps.

Range Attenuation (DB) Max Meter Variation
0.99 0.96 0.93
0 80 4]

-10 70
~-20 60
-30 30
-40 40
-50 30
-60 20

m. If maximum meter variaticn exceeds the limits
specified (0.99 to 0.93), the cause is ground currents
flowing in the MAX INPUT VOLTAGE or RANGE switch
assemblies or bad resistors. Ground currents are
usually caused by contact ON THE SWITCH of ground
leads. If excessive error is noted and corrected, re-
peat entire procedure.

5-61. FINAL INPUT ATTENUATOR ADJUST.

a. Connect Oscillator to input of Frequency Response
Set.

b. Conaect cutput of Frequency Response Set to IN-
PUT of 310A.

c. Set Oscillator to 10 ke and set 310 as follows:
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Seciion V
Paragraph 5-62

RANGE {0 -30 db, MAX INPUT VOLTAGE to .01
ABSOLUTE-RELATIVE to RELATIVE, MODE to
NORMAL, and FREQUENCY (KC) tuned for maximum
meter indication.

d. Switch MODE to AFC and adjust amplitude of in-
put signal for 0.96 meter indication. Establish a ref-
erence on Frequency Response Set meter.

e. Bwitch MAX INPUT VOLTAGE switch from .01
to 100 and switch Frequency Response Set attenuator
over same range (the reference set on the Frequency
Response Bet meter must be maintained throughout
check}. Record 3104 meter readings on each step of
the MAX INPUT VOLTAGE switch: Record 310A meter
readings.

{. Disconnect Oscillator from Frequency Response
Set and tune for 0.3 millivolts at 1 Mc.

g. Set 310A RANGE to -30 db, BANDWIDTH to 1000
cps, MODE to NORMAL, MAX INPUT VOLTAGE to.0L

h. Tune FREQUENCY (KC) for maximum meter in-
dication and switch MODE to AFC,

i, Adjust input signai amplifude for 310A meter in-
dication of 0.986.

i. Set and maintain the same reference on the Fre-
guency Response Set meter as in step d, above.

Model 310A

k. Adjust the capacitors to give the same meter
reading on each range except as indicated below.

m. Using the Oscillator at 100 kc, repeat steps g
through § at frequencies of 100 kc, 400 ke, 600 ke, and
1.5 Me. Maximum deviation on each range should not
exceed 0.6, If error is excessive at any seiting,
repeat step k and compensate for atienuator errors
by changing capacitor settings.

5-62, FINAL CALIBRATOR ADJUSTMENT,

a. Set RANGE to 0 DB, MAX INPUT VOLTAGE to
.01, MODE to NORMAL, BANDWIDTH to 1000+, FRE~-
QUENCY to 0100,

b. Connect Oscillator, tuned to 100 kc, to 310A
INPUT. Tune Oscillator to obtain indication of 310A.
Switch MODE to AFC.

¢. Connect AC VIVM to INPUT terminals. Adjust
Oscillator to obtain 9.6 mv.

d. Adjust 3104 CAL to give 8.6 mv.
e. Switch RANGE to CAL and MODE to NORMAL.

{, Adjust A3C4 for maximum 310A reading.

g. Adjust RI for full scale meter reading (1.0}

Frequency Response
Max Input Voltage Set Settings

.01 -

.03 0001

A L0003

3 .01

1 .03

3 1

10, .3

30 1

100 3

Adjust to Step Capacitor
E Reading Plus Adjuast
- No Adjustment
+.01 A2C1
+.01 AZC2Z
+.005 A2C3
. A2C4
- A2C5B
+.02, -.00 AlCE
+.02, -.00 AlCS
+.02, -.00 AlCE

5-16
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Figure 5-8

Figure 5-8. Fregquency Counter Drive Assembly
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Table §5-6
Table 5-6. Tuning Assembly Paris Identification
Figure No. Item No, Deseription & Stock No.
5-4 1 Shield, capacitor 302-35E
2 Machine serew, 10-32 x 1-1/4 in - -
3 Washer #10 int lock -
4 Washer stator clamp 302A-88B
5 Washer insulating 302A-88A
6 Lock nut 2950-0032
7 Set screw 3010-0025
8 Bali bearing 1/8 in diameter 1410-0005
9 Machine screw, 10-32 x 3/4 in - - -
16 Washer #10 flat -
11 Rear casting 302A-82A
12 Coil - ATL2
13 AT Local Oscillator Board
14 Washer #6 int lock - -
15 Machine screw, 6-32 x 3/8 in {(with lock washer) -
16 Retaining ring 0510-0005
¥ Bearing 1/4 in {with flange) 1410-0015
18 Machine screw, G-32 x 1/2 in {with lock washer) -
19 Plate, rotor adjust 302A-82F
20 Slider, rotor adjust 302A-82G
21 Bearing 1/4 in diameter 1410-0004
22 Spacer, 5/8 in length 0380-0010
23 Washer #8 ext lock -
24 Machine screw 6-32 x 1 in - - -
25 Machine screw 4-40 x 3/18 in -
26 Washer #4 int lock - - =
27 Clip spring 1400-0108
28 Spacer, 0.484 in length 0380-0035
29 Insulator, stator 302A-88E
30 Zero set coil - L1
31 Bracket, zero set 302A-12H
32 Washer (1/4 in diameter) int lock R
33 Machine serew 1/4-28 x 3/8 in -
34 E ring 1/4 in diameter 0510-0083
35 Hex nut 1/2-32 0590-0038
36 Stator assembly 302A-TA
37 Rotor assembly, variable 302A-7E
38 Pin drive 1480-0058
39 Washer, spring 302A-88D
40 Front casting 302A-1~312
41 Gear, off set tooth G-24C-8
42 Bushing 302A-17D
43 Washer, spring M-29A
44 Shaft, stop gear 310A-32F
45 Gear, stop 628A-36A-6
46 Set screw 8-32 x 3/16 in -
47 Spring, gear loading 1460~-0054
48 Gear B, loading 310A-24H
49 Shaft, reduction gear 310A-37A
50 Pinion, reduction gear 310A-244
51 Gear, reduction 310A-24G
52 Machine screw 4-40 x 3/8 in fillister head -
53 Stop, main gear ’ 302A-113A
54 Gear, main 310A-247
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Model 3104 Section V
Table 5-7
Table 5-7. Counter Drive Parts Identification
Figure No. Item: No. Description # Stock No.
5-8 1 Retaining ring 0510-0005
2 Gear C, loading 310A-24D
3 Spring, torsion 1460-0105
4 Gear, drive 310A-24C
5 Washer, spring M-29A
66 Gear D, loading 310A-24F
7 Washer, #10 fiat 3050~ 0002
8 Pinion I 310A~24E
g Bearing (with flange) 1410-0015
10 Front plate 310A-20A
11 Set screw, G-32 x 1/8 in 3030-0022
12 Gear, miter 1430-0036
13 Hex nut, 6-32 2420- 0003
14 Counter 11406-0011
15 Gear, miter 143006037
16 Washer, #10 fiat 3050-0002
17 Washer, #10 int lock 2190-0011
18 Screw, cap 10-32 x 3/4 in 3030-0035
02037-1 5-19



Section V
Figure 5~9

5-20

Model 310A

AIC3 AlIC4  MIRI -

3I0A~ A8
AIRS
AlR4 AIC8 | AIC4/AIR2  AICE/AIR4
AICT
w&m««vw;mwm% e
© _-AIRB
S
AICS AIRT AIC! AIRS
ZI0A-A-20

Figure 5-9. Input Attenuator (Max Input Voltage SW)
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Model 310A Section V
Figure 5-10

AGR? AGRS AGR4 AGRE

AGRS

QUTPUT

AERI

ABR3  ABGRS
310A-a-15

Figure 5-10. IF Attenuator (Half of Range SW)
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Section V Model 310A
Figure 5-11

AIOR4 AIORIS AIORIG

AIQORI3

AICRI

AICRIZ

AIORITY

AICRT AIOR! AIORZ AIOR3 AIR%G

3I0A ~A 17

AIOR7 AIOR6 AIORZ AICR! AICRI8 AIORIT

AtIORIB
~AIORIZ
AlORiI

AIORI3

AlORI4

AIORB AIOR4 AICR3 AICRID

BOA-A-2|

Figure 5-11. Bandwidth Selector {Bandwidth SW)
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Figure 5-12

AlBC3 AlgL2

3I0A- A-36

310A-A-19

Figure 5-12. RF Attenuator (Half of Range SW)
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Section V Model 310A
Figure 5-13

FROM A8
PIN 6

SHIELD LEAD
w FROM
TO AFC
CONNECTION

AlgRI

FROM AIS
CONNECTION PIN 3 PIN 9 PIN 1

FROM Al9 FROM AI9

310A-A-14

Figure 5-13. Mode Selector (Mode SW}
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Section VI
Paragraphs 6-1 to 8-7

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. Thig section contains information for ordering
replacement parts, Table 6~1 lists parts in alpha-
numerical order of their reference designators and
indicates the description and & stock number of each
part, together with any applicable notes. Table 6-2
lists parts in alpha-numerical order of their # stock
number and provides the following information on
each part:

a. Description of the part {see list of abbreviations
helow),

b. Typical manufacturer of the part in a five~digit
code; see list of manufacturers in Table 6-3.

¢. Mamufacturer’s part number.

d. Tetal quantity usedinthe instrument (T'Q column).

6-3. Miscellaneous parts are listed at the end of
Table 6-1.

6-4, ORDERING INFORMATION.
6-5. To obtain replacement parts, address order or
inquiry to vour local Hewlett-Packard Field Office
{see maps at rear of this manual for addresses),
Identify parts by their Hewlett-Packard stock numbers.
6-6. To obtain a part that is not listed, include:
a. Instrument model number,
b. Instrument serial number.

¢. Description of the part,

d. Function and location of the part.

REFERENCE DESIGNATORS

A = assembly E = mise elecironic part MP = mechanical part T8 = terminal board
B = motor F = fuse P = plug TP = test point
c = capacitor L = filter Q = {ransistor v = vgeuum tube, neon
CP = coupling 3 = Jack R = resistor oulb, photocell, ete.
CR = diode K = relay RT = thermistor W = ¢able
DL = delay line L = inductor B = switch X = sgeket
D8 = device signaling (Jamp) M = meter T = transformer Y = gpystal
ABBREVIATIONS
A = amperes GE = germanitm N/C = normally closed RMO = rack mount only
A F.LC = automatic freguency control GI. = glass NE = neon RMS = root-mecan-sguare
AMPL = amplifier GRD = ground{ed) NIPL. = nickel piate
N/O = normally cpen §-B = slow-blow
B.F.0, = beat frequency oscillator H = henries NPC = negative positive zero SCR = screw
BE CY = beryllium copper HEX = hexagonal (zero temperature SE = gelenium
BH = binder head HG = mercury coefficient) SECT = sectionls)
BP = bandpass HR = hour{s} NR¥R = not recommended for SEMICON = semiconducior
BRS = brass field replacement S1 = sgilicon
BWO = backward wave oscillator IF = intermediate freq NBR = not separately SIL = siiver
IMPG = impregnated replaceable 8% = glide
Cow = counter-clockwise INCD = incandescent SPL = special
CER = ceramiec INCL = includels) [8):33] = oprder by description 88T = stainless steel
CMO = cabinet mount only w8 = ingulationfed) OH = pval head <338 = split ring
COEF = coefficient INT = internal Ox = pxide STL = steel
COM = common
COMP = composition K = kilo = 1000 P = paak TA = tantalum
CONN = connector PC = printed cireuit ™ = time delay
cP = cadmium plate LIN = linear taper PF = picofgrads = TGL = toggle
CRT = cathode-ray tube LK WASH = lock washer 10-12 farads TI = titanium
CwW = clockwise LOG = logarithmic taper PH BRYZ = phosphor bronze TOL. = tolerance
LPF = low pass filter PHL = Phillips TRIM = trimmer
DEPC = deposited carbon PIV = peak iaverse vollage TWT = traveling wave tube
DR = drive M = milli= 103 P/O = partof
MEG = meg=10-8 POLY = polystyrene U = micro= 10-8
ELECT = electrolytic METFLM = metal {ilm PORC = porcelain
ENCAF = encapsulaled MFR = mamgfacturer POS = position(s) VAR = variable
EXT = external MINAT = miniature POY = potentiometer VDCW = de working volts
MOM = momentary PP = peak-to-peak
B = farads MTG = mounting BT = point W,/ = with
FH = {lat head MY = mylar RECT = reclifier W = walts
FIL H = [illister head BF = radio frequency WW = wirewound
FXD = fixed N = pano {10-9) RH = round head W/0 = without
011949
02037-1 6-1



Section VI Model 310A
Table 6-1
Table 6-~1. Reference Designation Index
Reference ;
Designation & Stock No. Description # Note
Al 310A=1GA SWITCH ASSEMBLYEINPUT ATTENUATOR
alC1 QLUG-0ida CIFXD MICA 1BPF L/2%
ALC2 0140=0040 CiFxD MICA 75 PF 5% 500 vDCw
ALCS 0160=0139 CEFXD MICA 270 PF 2%
ALCY 0140-009] CAFXD MICA 820 FF 5% 500 VLCW
ALCE Ql40=-0024 CiEXp HiCa 2200 PF 10% 500 voCw
AlCé QL30-0006 CivaR CER 5-20GFF 500WDCYW
ALCT QL40~-0170 CiFXL HMICA 5600 PF S% 300 vDLwW
AlCS QL4O=0197 CIFXD MICA 180 PF 58 300 vDCw
ALCS 0160-0139 CIFXD MICA 27V0 FF 2%
ALRL QF27=0420 RIFXD DEPC 4620 OkHM L% 1l/2%
AlR2 QF27=0411 RIFXD DEPC 1110 QMM 1% Ll/28
AlR3 GT27-0488 R3FXD DEPC 3286 CHM 1/2% 1/29
AlRY Gt27=-0208 REFXD DEPL 100K OMM 18 1rs/2%
A LIRS Q727=-0414 REEXD DEPC 690 OHM L/2% /2w
ALRS Q7270417 HEFXD DEPC 4.0 OMM L/2% 1/Zb
ALR7 QT27=0418 RIFXD DEPC 437 OHM 1/72% L/72W
ALRS QF27=0487 REFXD DEPC 201 OHM L1/728 Lrs2a
ALRS 2100-04808 RIVAR COMP 250 OMM 30% i/72w
AL51 2i100=-0359 SWITCHIROTARY B SECT 9 POS
A2 F10A=65R ASSYs INPUT ATTENUATOR BOARD
A2C1 0130=0016 CiVAR CER 5=25 PF NPQ
A2C2 0130=-0016 CEVAR CER 5=2% PF olPOD
ALS 0130=-0013 CivAR CER 3=1l2 PF nNFOQ
A2CH 0L30=-0013 CivaR CER 3=12 FF NPO
AZCSH 0Ll30=-0013 GCivAR CER 3=12 PF NPQ
AZR1 Q727=0412 RIFXD DEPC 215K OWM L8 1/72%
AZRZ 0727=-0204 RIFXD DEPC 90K OHM 1% 1/72%
AZR3 C727=-0414 RIFKD DEPL 965.BK OHM 1% 1/z%
A2R4 G721=0207 REIFXD DEPC 99K OHM (% L/72%
AZRB G727-0413 RIFXD DEPC 997K OMM 1% 1/72%
A3 310A-05T 4SSYs INPUT AMP CAL
OFTION Q1 CMY
A3 310A~656 ASS5Y1 INPUT AMF aAND CALlB
NOT USED ON OPTION O
A3C1L 0is0-0084 CeFXD CER QslUF +B0=-20% 50VviLW
A3C2Z 0150-=0012 CiFXD CER Q.ULUF 20% 1000VLLH
AZC3E Q140=0010 CHEXD MICA 33 FF 5% 500 vDCW
AZCYH Cl131=-0003% CivaR MICA 170=7B0O PF LTSVOCH
ABCS 0180~0058 CIFXD ELECT SC0UF «~10%+100% 25VDCY
ASCE 0180-0058 C3FXD ELECT B0UF =108+100% 25v0CH#
A3CT GL70-0068 CIFXD MY Q.C2TUF 10% 200vDCW
A3BCH CGla0~0033% CiFXD EWECT S5QUF 6VDCW
AZCG LU180-0033 C3FXE ELECT S50UF svDCW
A3CILO CLl&0=03110 C1FX0 MICA SIL 127 FF 2% 300 VOCw
ABCLL V1606=-0200 CIEXD MYLAR 0.22UF 20% Z00yDCW
A3CL2 G1la0=0060 CIFXD ELECT 200UF =10%4+100% 3vVOCH
A3C13 0180=-0058 CIFXD EnECT S50UF =10%+100% 25VOCH
i See list of abbreviations in introduction to this section
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Model 310A Section VI
Table 6-1
Table 6-1. Reference Designation Index {Cont’d)
Referen s
Deesf’gn%ti’gn & Stock No. Description # Note
A3C14  THRU
A3C50 NOT ASSIGNED
ABCSS 0170=0088 CIFXD MY Qe lUF 2% 50VDCw
A3CEB2 Ci40~0225 CeFX0 MICA 3BOUPF 1% 300VOCw
A3(S3 QLUC=04B4 CHiixl MICA E200 PF 1w 106G viiw
AZCSY Ci31-0Goiy CivaR MICA 16=150 PF L175VDCH
AJCES QlH0~0196 CIFXE MICA 150 FF 5% 300 vLCW
AB(SS Ql31-0004 CivAR MICA 16+150 PF 17%vDCw
AJCRL 1910~0018 DIOCE+ GERMANIUM 100 MA AT C.BSY 60F1Y
AJCRZ 19020009 DIGDE s BREAKUOWRNIT 5V 10% #00Me
A3CR3 NOT ASSIGAED
AJSCRY L901=-00480 CIODESSILICCN 30 MA AT v 3¢ PLV
AICRS 190 1=0040 DICDESSILICCN 3C Ma AT 1V 3¢ PIV
ABCRE ThRU
A3CRS50 MNOT ASSIGNED
A3CRE] 1910=-00186 DICCE« GERMANLUM 100 MA AT CeBBV 6GFLV
A3CRSZ 1910-0018 RDIODE+ GERMAMIUM 100 MA AT C=85Y sUPLY
ABLSL PLUO=00TZ INGUCTOGRS CCIL 5000 Uk low
A3Q1L 1850=-0062 TRANSISTORIGERMANIUM PNP SELECTED
AB3GQ2 LE50-0062 TRANSISTORIGERMANIUM PNP SELLCTED
AZG3 1850-00%6 TRANSISTORIGERMANIUM ZN21EG PNP
AZGH 1E850=-00%96 TRANSISTORIGERMANIUM 2ZNZ1BG PNP
AZGS 1850-0096 TRANSISTORIGERMANIUM 2N21B9 PNP
A3QE THRU
AZRS0 NOT ASSTGNED
AZQS1 1854«0003 TRANSTISTORINPN SILICON
A3GS2 1854=-0011 TRANSTISTORIZNEAS NPN SILICON
A3GB3 iB54=00L) TRANSISTORIZNEBS NPN SEILICON
ABR1 0eB7T-1031 RIFXL COMP JOK OHFM 10% 1/2%
ABRZ2 CeuT-3921 RIFXD COMFP 3900 QMM 10% L/72W
A3R3 CeaT-1831 RIFXD COMP 18K ChHM 10% 1/2w
A3SRY UHBT=5821 RiFX{ COMP 560G QMM 10% 1/2W
AZRB CeEBT-UT7L1 RIFXD CuMP 4700 OHM L10% 1/2%
A3RS& GeB7=-4721 HIFXL COMP 4700 OHm L0% Lr/2%
A3RT QL8 T7=-4721 REFXD COMP 4700 ubM LO% 1/2%
A3RB UEST~1831 REFXD COMP 18K OrM L0% L/2%
A3RS ThRU
A3RLO NOT ASSIGNED
A3R11L g687=-1011 RIFXD COMF 100 OkRM L0% 1/2w
ABR12 Q68T=1221 RIFXD COMF 1200 uHMm LOX 1/zw
A3R13 07T27~0055% REFXU DEPC 201 OmM 1w L/72w
ABRL4 0&87=101} RIFXD COMP 100 OUmM 10% 1/2%
A3R1S OTz7-(0188 REFXD UEPC 299K OHM 1a 1/z%
A3R16 QG&E90=-1021 R3fFxi CUMP 100U UHM 10 1w
ABR17 C758«00Q34 RIFXs MET FLM 2400 OHM 5% 1/«W
A3RL18 0758-0033 RIFXL MET FLM 2000 (MM 5% 1/eW
AZR1G O727-0168 RIFXU DEPC 15K ChM LB 172w
AZRZ0 QT58=0079 RIFXL MET FLM 30n ORM 5% /2w
A3R21 O758=0044 RIFXD MET FiM 2200 OBM Sa 1/2%
A3R22 UBBT-1021 ReFXD CUMP 100G GHM 10% 1/2%
# See list of ebbreviations in introduction to this section
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Section VI Model 310A
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)

&egf’gﬁ%‘ifgn # Stock No, Description # Note

ABR23 Qe87T=-2211 RIiFXD COMP 220 COHM 10% 1/2e

ABRZ2Y 0687-1821 RIFXD COMP 180G OHM L10R 1/2%

AZRZ25 0687-1031 RIFX0 COMF 10K CGrM 10% ir/2%

A3BR26 0&EaT=-6801 RIFXU COMP &8 OhM 108 L1/2%

A3BR27 THRU

A3REQ NOT ASSLGNED

A3RB1 068T=-1231 REFXD COMP 12K OHM 10% 1/2w

A3RS2 CEBT=HT2) RIFXD COMP 4700 UMM 10% 1/72%

ABRS3 QesT-2221 RIFXD COMP 2200 QHM L0OE i/2%

ABRBH Q727-0176 RIFXD DEPC 204K OHM 18 i/2%

AJRSS 0727~0178 RIFXD DEPC zH.TK OHM 1% 1/2%

ADRSS QeBT=-U721 RIFXD COMP 4700 OHM 10% L/2%

A3ZRSY Q6871021 RIFXD COMP L0GO OHM 108 i/7z2%

A3R58 Q687-1811} R3FxD COMP 180 CHM 10% L1724

A3RS9 OE87=4721 RIFXD COMP 4700 OHM 108 1r/2%

ABRGO 068 T-1531 RiFXD COMP 15K OmM LO% 1/2W

ABRG!L Q6BT-2731 RIFXD COMP 27K COHM 10% 1/2w

A3RGR Q68T7=1531 RIFXD COMP 15K ORM 108 1/2%

A3RG3 Q68 7=-1531 RIFXD COMP 15K COHM 10% 1/2%

Al 31CA-655 ASS8Y: 1.5MC L.FPasF.

AHCL 0160=-0189 CIFXL MICA 73PF 1% 300VDCw

A4C2 0160=-0187 CIFXD MICA U42PF LE 300VDCYW

AUC3 0L160-018¢ CiFXL MICA 10.7FF 1% 300vDCw

A4CH Ol40-Q11 CHFXD MICA 101.4 PF 2% NPO 500 VDCw¥

AUCE Q1600194 CIFXD MICA 225HF 1% BOOVDCE

AUCS 0160=0191 CIFXD MICA 272FF 1s 300VLCW

AUCT 0L60=-0203 Crrxl MICA 150PF 1% 300VDCw

AlLL PLuO~0153 COILSFRD RF 36.8 UH

AUL2 QLYC=0152 COILSFXD RF 41.00 UM

ARLS ¢i40-0154 COILIFXD RF B3.8 UM

AS 310A«85E ASSY: 3 MC LPF

ABCH CL40=-0228 CiFXD MICA 360PF 1% 300VDCw

ASC2 Cil40-0109 CiFx> MICA 209 PF 2% 300 vpCw

ABCS Gl60=0) 88 CtFXD MICA EB3PF 5% 300VDCY

ASCY Gle0~-0192 CEFX MICA S25PF 5w 300VYDCw

ASCS Cle0-0193 CIFXD MICA liz5FF 5% 300vDCw

ASCH Gi40~0155 CIFXD MICA 1325 PF 1y 500 whUW

ASLT GL4C=0L50 CEFXD MICA 731.5 FF 1% 300 vUOC#

ABLL FLYC-01Ue COILAFXD RF Lo86 UH

ASL2 FL40=-0151 COILIFXAD RF 207 Um

ASL3 G140=-0L50 COLLSFXD RF 275 UH

A& 310A-198 SHITCH ASSEMBLY?E I, Fo ATTENUATOR

ABRIY Q7270037 RIFXD QEPC Tlale OHM 1/72% 1/72W

ABR2 Q72 7-00u2 RIFXD DEPC 96025 OHM 1/72% L/29

AGR3 O727T-0082 RIFXAD DEPC 96025 OHM 1/2% L1/29

AGRY Q727=-0062 RIFXD DEPC 2475 OHM 1/72% 1/2W

AGRS QT727=-0034 ReFXL DEPC 81211 OHM 1/72% (/72

# See list of abbreviations in introduction to this section
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Model 310A Section VI
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
ren .
DReesfiegng.ticgn @ Stock No. Description # Note
ABRS 0727-0034 REFRD DEPC 6lell OWHM L1/28 L/<W
ABRT 0727=00%1 R3FXU DEPC 790 OHM L/28 L/2w
AGRE QT27=0027 ReFxD DEPC 53e3 OHM 1% 1/2%
ABRD Q727=-0027 ReEFX0 DEPC 53.3 OHM 1% L/2%
AGRIC THRU
AGR1S NOT ASSIGHNED
AGRLS 0758-0062 REFXD MET FLM 200 OHM 5% /2w
ABSE 3100~0380 SWITCHIROTARY 4 SECT 8 POS
AT 310A=-65P ASSYs LGCAL OSCILLATOR
ATCL 0i50=00%6 CIFXD CER Q.03UF 100VDCW
ATC2 0150=0098 CIFXD CER Q.05UF 100VDLW
ATC3 0170=005% CIFXD MY O lUF 208 200VDLyw
ATCY 0ig0=0198 CiFXD RICA 24PF 5% 300VDCYW
ATCS 0121-0031 CEVAR AIR 1.85=}0.38PF
ATCS 0140-0204 CIFXD MICA 47PF 5% NP0 S00vLCW
ATCT 0140=-0163 CIFXD MICA 4751 PF 1% 300 yDCW
ATCSE 0150-0093 CIFXD CER Q.0lUF +80=20 100VDCH
ATC® 0150=-00%96 CIFXD CER 0Q.05LF 100vDCY
ATCRL 0122000} VARICAPACITCR3S] L00PF 20% 20VLCY
ATCRZ 0132=-0001 YARICAPACITORIS] 100PF 20K 20VLCY
ATLL FLLQ=-0029 COLLIFXAD 100 UH 2.8 OMHMS
ATL2 FLUN=-006 COILEIVAR Qs780=1.25 UM
ATLS FLU0-0029 COILEFAL 100 UM 2.6 QOHMS
ATQL 1850-Q0%¢6 TRANSISTORIGERMANIUM 2NZ2189 PNP
ATRL C758=-0006 REFXD MET FLM LOK OMHM 58 1/2%
ATR2 07580003 REFXD MET FLM 1000 OHM 5% 1r/2W
ATR3 O68T=-1531 RIFXL COMP 15K OHM 108 L/2%
ATRY 0758=0078 RIFXD MET FLM 13X OMM 5% 1/2w
ATRS CeEBT=273) RIFXD COMP 27K OriM 10% 1/2w
ATTL 3i0A-9pP TRANSFORMER ASSY
AB 310A~65H ASSY: LOCAL OS¢ AMP & INPUT MIXER
ABClL 0150-0096 CIFxD CER C.05LF 100VDCYW
ABC2 g150-0096 CiFXD CER 0.05UF 100vDCw
A8(CS 0150=-00%¢& CEFXD CER O.05UF 100VDCW
ABCH Qizl=-0038 CivAR AIR leB8=4.0PF INCLUDES A ANDB
ABCS Qi31=0003 CiVAR MICA (70=-780 PF L75v0CWH
4B8Ce 0L150=0084 CHFXD CER (o lUF +80«20% SOvDLW
ABC7 Ci150=-0096 CIFXD CER C.05UF 100VDCH
ARCSE 0150=0098 CiFXD CER G.05LF L00VDCYW
ABCYS 0150=-0G%6 CIFXD CER G.UBLF 140vVDCH
ABCLO 0180-0080 CIFXD ELECT LOUF =L0k+i00% 25VDLCY
ABCRL 19100016 DICDEs GERMANILM 100 MA AT Q«B85VY &0PLV
ABCR2 1910-0016 DIODEy GERMANIUM 100 MA AT .85V &0PLV
ABCR3 19010040 DIODESSILICCN 3¢ MA AT iv 30 PIV
ABCRA i901=0040 DIODESSILICON 30 Ma AT 1y 30 PLV
ABCRS 1901=0040 DICLEsSILICON 30 MA AT Lv 30 PIV
# See list of abbrevictions in introduction to this section
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Section VI Model 3104
Table 6-1
Table 6-1. Reference Designation Index {Cont'd)

r gt
&esffgn%‘{fﬁn & Stock No, Description # Note
ABCRE L5G1=-0040 DIODESSILICCN 30 MA AT 1V 30 PIV
ASL] 9L40=-002¢% COILIFXL 100 UH Zo.6 OHMS
ABQ1 1850-0096 TRANSISTORSGERMANIUM 2N2i89 PNP
ABQ2 1850-0062 TRANSISTORIGERMANTIUM PNP SELECTEL
ABQ3 1850-0096 TRANSISTORIGERMANIUM 2N2189 PNP
ABQY 1850-0096 TRANSISTOREGERMANIUM 2N21BG PNP
ABR1 Q6BT=2211 RIFXD COMP 220 OHM 10% Lr24
ABR2 0687-2201 RIFXL COMP 2i& UMM 10% L/2W
ABR3 06B7-8211 RIFXD COMP 820 OHM 0% 1/2w
ABRY 0758-0017 RiFXD MET FLM 1500 OHM 5% 1/2%
ABRS 07580003 RIFXG MET FLM 10GO OHM 5% 1/29
ABRS UT27-0G 36 RIFXU DEPC T7lei® OnM 1% 1/2W
ABR7 0758-0024 RIFXD MET FLM 100 OHM 5% L/2v
ABRB 0757-015% RIFXD MET FLM 1000 OHM 1% 1/2%
ABRYD 2100=0360 RIVAR COMP 25U OMM 308 Ll/4w
ABRLO 0758=-0025 RIFXD MET FLM 160 GHM 5% 1/2w
ABRLL 0757-0139 R3FXL MET FLM 1000 OMM 1% L/zW
ABRL2 0757=0159 RIFXD MET FLM 1000 OHM 1% 1/2W
ABRL3 0757=0159 RIFAD MET FLM J000 OHM 1n 1/2%
ABRLY 0e87=5621 RIFXD CUMP 5600 OHM 10% 1/2w
ABRLES 08871021 RIFXU CuMP 1000 OHM 10% 1/2%
ABRLS 0758-0035 RIFXD MET FLM 3000 OHM 5% j/2W
4BR17 0687-3321 RIFXD COMP 3300 OMM 10% 1/2%
ABRLSE 0687~4721 RIFXD COMP 470G OHM 10% L1/2%
ABRL9 0687-1031 RIFXD COMP 10K OHM 10% 1/2w
ABR20O 0687=220) RIFXD COMP 22 OrFM 10% 1/2W
ABR2 1 0687-102) REFXD COMP 100U OHM 10% /2w
ABR22 06872201 RIFXD COMP 22 OkM 10% L/2W
ABR23 0687-8211 RIFXD COMP 820 OHM 10% 1/2%
ABR24 07270075 RIFXG DEPC 490 OMM 1% L/2w
ABR2S Q727-0115 RIFXD DEPC 2000 OHM 1% 1/24
ABTL 3104=%J TRANSFORMER ASSY1
A8T2 3104-9R TRANSFORMER ASSYS
ABT3 3104=9H TRANSFORMER ASSY!
a9 310A-658 ASSY: 1ST MIXER PAIR
49C1 0160-0127 CEIFXD CER LUF 20w 25VDCW
A9C2 0150-0C12 CiFXD CER C.014UF 20% 1000vDCW
AGL3 0i50-00%8 CIFXD CER G.05UF 100YDLW
A9CY 0G150-0012 CHFXD CER GL.0LUF 20% 1000VDCW
ASCS 01500084 CIFXD CER CoiUF +BU-20% 50vDCW
A9CH 01350-0084 CtFXD CER ColUF +BG-208 S0VDCR
ASCT 0131-0003 CHVAR MICA )70-780 PF 175VOCw
A%C8  THRU
A9CLO NCT ASSIGNED
AGCLY 0131=-0003 C3VAR MICA 170-780 PF 17BVDCW
ADCE2 0140~0182 CIFXD MICA 5000 PF 28 300 vDCW
A9CL3 0131-0002 CIvVAR MICA 110=580 PF 175 v
A9CLY  THRU
ASCLS NOT ASSIGNED

6-6

# See list of abbreviations in introduction to this section
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Model 310A Section VI
Table 6=-1
Table 6-1. Reference Designation Index (Cont'd)

R s

Deesffgg‘;‘éfgn & Stock No, Description # Note

ADC16é 0131-0003 CIVAR MICaA AT70-TBEQO PF L73V0CE

ASCL7 OLUO=-0182 CaFxh MICA 5000 PF 23 300 vhiw

APCLE 0131=0002 CivaR MICA 110~580 PF 178 vDLW

A9CR L 1901-0040 DIORESTILICON 30 Ma a7 1V 30 PLY

AGCRZ 19010040 DICDEsSILICON 30 MA AT 1V 30 PIV

ADCR3 19010040 DIGRESSILICON 30 Ma AT 1y 3¢ PLV

AGCRY 120 1=0040 DICDESSILICCN 30 Ma AT lv 30 PIV

ASCRS 19010040 DIGDE:SILICON 30 Ma AT 1V 30 PIV

APCRS 15G1~-0040 GIODESILICON 30 MA AT 1y 30 FIY

ASCRY 190 1=00u48 DIODEESILICON 30 Mae AT 1y 30 PRIV

AQCRA 19010040 BIODERSILICON 20 Ma AT LV 30 PIY

ASL L SL40=002%9 COILsFXAD 10C Uhk Zo.6 OHMS

AGLZ SL40-0105 COILSFRD RF Bex UM

ASQ1L 18500098 TRANSISTORIGERMANIUM 2N218% PNP

A9Q2 1850=-00%6 TRANSISTORIGERMANIUM 2N218% PNP

A9R3 1850~0098 TRHANSISTORSGERMANIUM 2NZ1B9 PNP

AQRL Qe87=-10141 RIEXD (OMP 100 CHM 10% 1/2%

APR2 GT27-0120 RIFXD DEPL Z:25K OHM 1% 1/2%

AGR3 QTR7T-0023 RiFXD DEPC 50 CHM 1% 1/2%

AGRY Q7580071 RIFXD MET FLM 4300 OHM 5% Ls/z2¥

ADRS 0687~31031 ReFXD COMP LOK OMM 10% L1/2%

ADRS QERT=2221 ReFXD COMP 2200 OHM 10% L1/2W

ASRT 0&687=1011 REFXD COMP 100 CHM 108 1/2%

ASRSE QeBRT~UTLL REFXD COMP LT70 OWM 10% 1/2w

ADPRO 0&e87=1021 REFXD COMP 100G COHM 10% /2%

ASRLO 0eBT-2221 REFXD COMP 2200 OHM 10% (/2%

APRYL 068T-8213% RIFAD COMP 820 OHM 10% L/2w

ASR12 THRU

ASR14 NOT ASSIGNED

AQRLS Q727=-0062 RIFXD DEPRPC 24T.5% OmMM L/2% (/2%

A9R1S Q757~015¢9 REFXD MET FL#M LO0uC OHM 1% i/2%

AQR17 0757=0159 REFXD MET FLM 1000 OWMM 1y i/2%

AGRIA Q7570159 RIFXD MET FLM 1000 DHM 1% 1/2%

AQR1® Q757=0559 RIFXD MET FLM 1000 OHM 1 1/2%

ABR20 07270062 RIFXD DEPC 247:% OHM 1728 1/2%

ASR21 OT27=0062 RIFXD DEPC 247.5 OHM 1728 L/2%

ABR22 THRUY

ADRZ24 NDT ASSIGNEL

ASR25 gTr27-0062 RIFXD DEPC 247.5 OmM L/72% L/2W

APR26 Q75F7=015%9 RIFXD MET FLM L0000 OHM 1% Ls2%

AQRZ2T O757=015% R3FXD MET FLMH 1000 OMM i3 fr2w

A9R28 QFfs7=0189 REFAD MET FLM 1000 OHM ik L/2%

A9R2S 0T57=015¢ REFXD MET FLM 1000 OMM IR L/ZW

AGT: S10A~9A TRANSFORMER ABS5Y3s

4972 31CA=-98 TRANSFORMER ASSY:

A9T3 310A-94 TRANSFORMER AS55Y3

ASTY 310A=-98 TRANSFORMER ASSY!®

al0 310A~190D SWITCH ASSEMBLY BAND®IDTH

ALORL QT2T=-0100 REFXD DEPC 1000 oMM 1% 1/2y

# See list of abbreviations in Introduction to this section
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Section VI Model 310A
Table 6-1
Table 8-1. Reference Designation Index (Cont'd)

&esffg’i&?é’gn @ Stock No. Description # Note

ALORZ Q727=0100 RIFXD DEPC 1000 OHM 1% 1/2%

AlOR3 0727-0100 RIFXD DERPC 1000 OHM 1% 1/2%

A LORY oT27=-0115 REFXD GEPC 2000 OHM 1% L/2%

ALORS NOT aSS1aNED

AlORE 0727=0100 RIFXD DEPC 1000 OHM 1% 1/2W

ALOR7 Q727=-0100 RiFRD DEPC 1000 OHM 11X L/2%

ALORS 07270100 RIFXD DEPC 1000 OMM 1% 1r/2%

ALORS QT27-01158 REEXD DEPC 2000 OHM 18 Lr2y

ALORLO NOT ASSIGNED

ALORIL O727=-0100 RIFXD DEPC 1000 OFM 1B Lrs2w

A10R12 Q727=0100 REFXD DEPC 1000 OHM 1% L/2%

ALORLD 07270100 R3FED DEPC 1000 OHM 1% L/2%

AJORLH 0727=01198 REFXD DERC 2000 OHM 1% 1s2%

ALQRLS HOT ASSIGNED

ALORL® Q727-0100 RIFXD REPC 1000 OHM 1R L/2W

ALDR1L7 o727-0100 RIFXD DEPC 1000 OHM 18 1/2%

ALORLB 0727=-0100 RIFXD DEPC 1000 OHM L% Lr/2w

AIOR1S 0727-0115 RIFAD DERPC 2000 OHM 1% 1/2%

A103510 3100~0363 SWITCHIROTARY 2 SECT 3 POS

All 310A~65F 455Ys 3 MC CSCILLATOR

AL1C) 0131-0004 CivAR MICA 16=i30 PF 175VDLY

AL1IC2 0180=0096 CIFXD CER Q.05UF 100YDCH

ALLCS 0131=0001 CIYAR MICA 50 TO 380 PF 175vDCw

ALLICY S131-0008 LIVAR MICA EO TH 380 BF 175v00%

ALLICS NOT ASSIGNELD

ALLCSE Ol40=-0111 CIFXD MICA 101.4 PF 2% NPO 500 VDCW

ALLICT 0150=0084 C1FEXD CER Qo lUF +BO-20% SO0vhCw

AllCHE 0150~00%9& CIFXD CER D.05UF 100VDCY

a1iCe 0150=-00%9¢ CIFXD CER O 05UF 100VDCW

AliL) 140-0032 COILIFXD 1G WH

AliL2 G140-0158% COILSFXD RF 28 LH

ALIL3 9i40~-0053 COILIFXD §MHY 10%

ALLLE 91400029 COILIFXD 100 UK 2.6 OHMS

AtiGl 1850-0096 TRANSISTORIGERMANIUM 2N218% PNP

ALlQ2 1850-00946 TRANSISTORIGERMANIUM 2MN2189% PNP

ALiQ3 1850-0098% TRANSISTORSCGERMANIUM Z2N2189 PNP

ALLQH 1850-00%96 TRANSISTORIGERMANIWUM 2N21B9 PNP

ALLIR] Q6E8T=5621 R2FXD COMP 5600 OHM 108 1/26

AliRZ Q68T+ 1031 REFXD COMP LOK GHM 10% L/2%

ALLR3 QEBT=UTZ] RIFXD COMP 4T00 OHM 10% L/2%

ALlLRY 21000363 RIVAR COMP 2000 OHM 308 LIN L/LW

ALLRS 0687=1011 RIFAD COMP 100 CHM LOB 1/2%

AJLLIRS Q6RT=1011 RIFXD COMP 100 OHM LO% irs2%

ALIRT THRU

AliRe NOT ASSIGNED

ALLRIO Q75B~-0037 RIFKD MET FLM 5100 OHM 5% L1/2W

AliIR1L 0758-0010 RIFXD MET Cx 3300 OkM 5%

AliR1Z 06a87-8211 RIFXD COMP 820 OriM 10% 1/2%

ALIRLZ 068782113 RiFXD CoMP 820 OHM 108 1/2%

# See list of abbreviations in introduction to this seclion
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Model 310A Section VI

Table 6-1

""" Table 6-1, Reference Designation Index (Cont'd)

g@ff&%%ggn & Stock No. Description # Note

ALLIR1& Q758~-0002 RIFXD MET FLM 560 OHM D% Lr/2¢

ALLT) 3iCA~9E TRANSFORMER«ASSY

AlLlT2 310A~GF TRANSFORMER=A55Y

A2 NOT ASSIGNED

ALd 310A~650 ASSY: ACTIVE LPF

Al3C1 0180=-006} CIFXD ELECT LOQUF +1008=108 ASVDCY

AL3C2 0160«0362 CiFXD MICA $i0 PF 5%

AL3C3 0l40=-0017 CUFXD MICAR 4700 PF 55 500VDCy

A13CR1L 1901=-0025 DIODEs JUNCTIONISD MA AT 1y 100 Fly

AL3CRZ 1905-0025 DIOCDE+ JUNCTIONISO MA AT L1y 100 PIV

A13Q1 1850=0040 TRANSISTORIGERMANIUM 2N383 PP

AL3G2 1B850=0040 TRANSISTORIGERMANIUM 2N3B3 PNP

AL3Q3 1850-0062 TRANSISTORSGERMANIUM PNP SELECTED

AL3Qu 18500062 TRANSISTORIGERMANIUM PNP SELECTED

AL3Q5 1850-0062 TRANSISTORSGERMANIUM PNP SELECTED

Al13Q8 1850-0062 TRANSISTORIGERMANIUM PNP SELECTED

AISR1 Q758=-0039 REFXD RET FILM 20k OMM 38 L/z2¥

Aj3RZ 0727=0072 RIFXD DEFPC 403 OMM 1% 1/72%

AL3R3 Q758-0073 RIFAD MET FLM 24K OHM 5% 1/24%

ALSRY QT58-004g RIFXD MET FLM 33K OHM 1/2%

AL3RS Q758-00T74 RIFXD MET FLM 27K OHM 5% 1/2%

AL3RS 07270416 RIFXD DEPC 2030 OHM 13 1/2w

AL3RT QT27=0115 RIFXD DERPC 2000 OHM 1% 1/2W

AL3RS 07270044 RIFXD DEPC 120 OHM 1% 1/72¥

ALSRS QT27~00L13 RIFXD DEPC 208.3 OHM |% 1/24

AL3R10 Q727-0115 RIFXD DEPC 2000 OHM iR L/2%

Ai3R11 THRuU

AIBR1Y NOT ASSIGNED

ALBRILS 0758=-0078 RIFXD MET FLM I3K OHM 5% (r/2%

Al3R16 G727-0066 RiFx() GEPC 312 OhM 1% 1729

A13R17 0758-0038 RIFXD MET FLM S100 OMM 5% 1/2%

Al3R18 G758~0049 RIFXD HMET FLHE 33k OMM L/2w

ALBIRIY 0T758=0047 REFXD MET FLM 7500 OHM 355 1/2¥

ALBRR20 QT27=-04153 REIFXD DEPC 91K QMM 18 lr/s2w

AlL3R21 Q7270101 RIFXD DERC 103K OHM 1% L/2%

AlL3RZ22 Q727-~0017 RIFXD DERC 37.35 OHM 1/72% 1/2W

ALBR23 0687+3311% RIFXD COWP 330 OWHM 108 1/2%

AL3R2Y 0687~331} RIFAD COMP 330 OkM L10% 1/2W

AlY 2LOA-6ED ASSYS ACTIVE LFF

AL4C) 0180=-0061 CIFXD ELECT JOOUF +3100%=i0% 15YDCW

ALEC2 Gle0«-0362 CiFXD MICA 510 PF 5%

ALECR] 190 1=-0025 DIODEs JUNCTIONSSO Ma AT 1V 100 FIV

ALLCR2 15C1-0025 DICDE. JUNCTIONISG MA AT tv 100 PIV

AL401 1850«00Q40 TRANSISTORIGERMANIUM 2N3B3 PP

AL4Q2 1B50-0040 TRANSISTORIGERMANIUM 2N3B3 FnP

# See list of abbreviations in introduction to this section
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Section VI Model 310A
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
foren .
&%fgﬁ,itfgﬂ # Stock No, Dascription # Note
A1BQ3 1850~0062 TRANSISTORIGERMANIUM PNP SELECTED
AjluQs 1B50=0062 TRANSISTORIGERMANIUNM PNP SELECTED
ALRGQS iB50=0062 TRANSISTORIGERMANIUM PNP SELECTED
AL4QS 1850=0062 TRANSISTORIGERMANIUM PNP SELECTED
AL4R) Q7580039 REFXD MET FLM 20K OHM 58 /2
ALYR2 0727=0072 RIFXD DEPC 403 OHM 18 L/724
ALHUR3 O0758=0073 REFXD MET FLM 24K OHM 5% f/2u
AL4RY QTSE=0049 REFXD MET FLM 33K OMM 3/2W
ALURS 0758-0074 RUFXD MET FLM 27K OHM 58 1/24
AL4RS 0727=QLie RE¥FXD DEPC 2030 ObM LY 1/2%
AJHRT D727-0115 REFXD RDEPC 2000 OHM 18 1/2%
A14REB CV27=0044 ReFXD DEPC 120 OrM LR 1724
AL4RD R72TP-Q0L3 RIFXD DEPC 28.3 OMM LY 1/2w
AL4RLO 0T27=-0115 RIFAD DEPC 2000 OHM L% Ls2w
AJURLIL THRU
ALURLIE NOT ASSIGNED
AL4R1LS5 0758«0078 RIFAD MET FLM 13K OHM 5% /2%
AJ4R1E GT27=0066 RIFXD DEPC 512 OHM iwm 1/2%
ALMRLT 0758=-0038 RIFXD MET FLM 9100 OHM 5% 1/2%
ALYURLB 07580049 REFXD MET FLM 33K OHM L1/2W
ALSR LY Q7580047 RAFXD MET FLM 7500 OHM 5% 1s/2%
AL4R20 071270153 RIFXD DERPC 9o 1K OHM 1% 1/2%
ALUR21 Q727-0101 RIFXD DEPC 103K OhM 1% i/2%
ALHRZZ QF27~0017 RIFXD DEPRPC 37035 OMM (/2% 1/2%
ALURZ3 Q687=3311 RIFXD COMP 330 OWM 10% 1rs29
Al{R24 08RT-335 RIFXD COMP 330 OmM 10% i/2w
AL5 310A-650 ASSY1L 2MD MIXKER PAIR
AL15C1 0130=-0098 CIFXD CER Q.0BUF LO0VDCH
ALSBCR Gi131-000) CHVAR MICA 30 TG 280 PF 173V0CY
ALSC3 0121=0038 CivAR AIR l.B=#.0FPF INCLUDES & ANDB
A1BCH Qi40~0375 CIFXD MICA 39 FPF 2% 300 vDCw
ALSCH Ql40-0018 CIFXD MICA 1000 PF 5% 500vDCY
ALSCE 0150=00%9¢ CIFXD CER Q.Q05UF 1o0vDCw
ALBCT 0l31-0004 CivVAR MICA 50 TO 380 PF 175vlLcCw
ALBLR R121-0038 CIVAR AIR 1.8~4.6PF INCLUDES A ANDB
ALSLR1 1901=-0040 DICDE:SILICOM 30 MA AT lv 30 PIV
AlSCR2 1903 =0040 DICDESSILICON 30 Ma AT iy 30 PIV
ALSCR3 19010040 DIONEISILICON 30 MA AT Iv 30 P1V
A1BCRY 1901=0040 DIODESSILICON 30 HMA AT 1V 30 PIV
ALSCRE 1501=-0040 RIODEISILICON 30 Map AT 1v 3¢ PIY
ALSCRS 1905=-0040 DIODERSILICON 30 MA AT iv 30 PIV
ALSCRT 190 1-0040 DICDESSILICON 30 Ma AT iv 30 PIY
ALSCRE 1901=-0040 DIODEISILICON 30 Ma AT iv 30 PIV
A15L1 FL40=-002% COILSFHD 100 UM 2:6 CHMS
ALSLZ S140-0156 COLLSFAD Rt T2.3 uUr
41501 1850-00%6 TRAMNSISTORISERMANIUM 2M2189 PNP
ALBRL 0757=-0158 HIFXD MET FLM 619 OsM 1% Ls/29
# See list of abbrevictions in introeduction to this section
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Model 310A Section VI
Table 6-1
Tahle 6-1. Reference Designation Index (Cont'd)
Referen .
Deesfi%n%tﬁgn @ Stock No. Description # Note
ALBRZ CT5T-0158 REFAD MET FLM ol9 OMM 1B L/2w
ALBR3 TS T=0158 REFXD MET FLM 619 OmM 1B Lrszw
ALSRY 075 T=01%8 RIFXD MET FLM 619 OHM 1% is&w
A1BRSH Q&6EBT-56801 RIFXD COMP &8 OHM 0% 172%
ALBRE 2100~-0360 REVAR COMP 250 OHM 30% ls4yw
A15RT ThHRu
AlBRS NOT ASSIGNED
ALlBRILG QT5B8=-0004 RIFXD MET FLM 2700 OHM Bk 1/cW
AlSRI1L Q7580046 RIFXD MET FLM &200 OHM 5p ir/2%
ALSRLZ UTET7=-0154 RIFHD MET FLM 519 OHM 1% 1/z2w
ALBRLZ Q7587=0158 RIFAD MET FLM ©1¢ OMM 1% /2w
ALSRLY Q757T~0158 RIFXED MET FLM 619 OHM 1B 1/&»
ALSRLE 07570158 RIFXD MET FLM 619 OHM 1B 1r2%
AlBR16 0687=2701 RIFXD COMF 27 OHM 10% 1/72%
A15T1 3LCA=9( TRANSFORMER
ALST2 31CA-~90 TRANSFORMER= ASSY
ALlST3 310A-9G TRANSFORMER= ASSY
ALd 310A-19C SHITCH ASSEMBLYSR«F. ATTENLATOR
Al6C1L 0L60-0193 CIFXD MICA LI25FPF 5% 300vDCw
ai6l2 0140=-0180 CIFXD MICA 2000 PF 28 300 vDLwW
ALBCH Qi60=-0193 CiFXD MICA L125FF 5% 300vDCw
AléLl FL40=-0148 COILIFXD RF 3:41 UM
AlGL2 L40~-0 48 COILSFAD RF J3ed3 UM
ALBR1 OT27T-0037 RIFXD DEPC Ti.16 OFM 1/72% 1/2W
ALBRZ OT27=0042 RIFXD DEPC 96.25 OMM 1/2% 1/2¥%
ALER3 Q7270042 RIFXD DEPC 96:2% OHM L/2% L/2W
Alé6RY 07270062 RAFXD DEPC 26875 DHM 1/2% 1729
AL&RS QT27-0034 RIFXD DEPC &loll OMM 1/2% 1/2W
ALGRS Q7270034 RS$FXD DEPC 6l:11 OHM L/72% 1/72%
AlSS 1 3100-036% SHITCHIROTARY 2 SECT & POS
ALT 3104=654 ASS5Y? METER AMPLIFIER
ALlTCL Qi50~00%9% CeFAD CER Q.03LF jo0VvDCH
AITC2 0150=00946 CeFXD CER C.03UF i0ovDCY
AYTC3 Cl50~D096 CEFXD CER Q.05UF L00VDCY
A17C8 0160~-03:87 CHFXD MICA U2PF 1E 300VDCwW
ALTCS 0le0-0200 CEFAD MYLAR $.22UF 208 200vDCW
ALVTCE 0160=~0327 CsFEXD CER MF 20% 25VDCW
ALTCT Qi50=00%86 CEFXD CER Q.03UF 100YDCH
AlT7CB 01500012 CeFXD CER Q.DIUF 208 1000VO(Lw
ALTCO 01500024 CIFXD CER Q.02UF +808=20% &00YDCH
ALTCLO 0150=-0024 CIFXD CER 0.02uF +802=208 400VOCY
ALTCLL 0iB0~0060 CEFXD ELECT 200UF =-108+100% 3vDCH
ALTCRL 15010080 CICDE:SILICON 30 MA AY 1V 3¢ PIV
ALTCR2 190 1=0040 DIORESSILICON 20 MA AT LV 30 PIY
alvTLl i40-0029 COILIFXD 100 UM 26 OHMS
# See list of abbrevigiions in introduction to this seciion
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Section VI Model 310A
Tabhle 6-1
Table 6-1. Reference Designation Index {Cont’d}
&fﬁ%ﬁ&%j‘?& & Stock No, Description # Note
ALTLZ2 9140-0053 COILIFXD 31HMWY L0%
ALTLS 140-0154 COILSFAD RF 53:8 UM
ALTG1 1850-00%9¢6 TRANSISTORIGERMANIUM 2N21849 PNP
A1T7Q2 18500098 TRANSISTORIGERMANIUM 2N218G PNP
ALTO3 1850=009¢ TRANSISTORIGERMANIUM 2N218%9 PNP
ALTRY C&aT-1521 REFXD COMP 1500 OHM LOB 1/2%
ALTR2 DEBT=HT2) REFXD COMP 4700 OHM 10% 1/2%
ALTR3 0758-0006 REFAD MET FLM JUK OMM 5% /2%
ALTRY GT58=-0005 RiFXD MET OX #7000 OHM 5% /24
ALTHS 0r27=-0027 RiFXD DEPC 5303 OHM 1% 1/2w
ALTRS CF27-0002 RIFXD DEPC 3.0 CHM 1% L/72v
ALTR7 0758-0044 RIFXD MET FLM 2200 OHM 5% 1/2%
ALTRB Q7580044 RIFXD HMET FLM 2200 CHM S% 1/2W
ALTRY Q687=1221 REIFXD COMP 1200 OHM 10% 1/2%
ALTRIC 2i00=-0361 RIVAR COMP 2000 OHM 30% LIN L/0W
Ai7R11 THRY
ALTR1G NOT ASSIGNED
ALTRLS Q&8TF=1211 RIFXD COMP 120 OHM 10% 1/72%
ALTR16 Q758-0044 R3FXD MET FLM 2200 OHM 5% 1/2¥%
ALTR1T Q687=3321 REFXD COMP 3300 OHM LO% 1/72%
ALTR1S 0687T=1011 RIFXD COMP 100 OMM 10% 1/2%
ALTRLG 0687=4701 REFAD COMP 47 OHM 10% 1/72%
ALTR20 CH8T7=5611 RiFXDG COMP 560 OHM 0% 1/2%
ALTTL 3104=-0N TRANSFORMER- ASZY:
ALl 3i04=19E SWITCH ASSY: MODE
ALBRI1 0687-3311 RIFXD COMP 330 OHM 10% l/2%
ALBRZ Q68 7=4721 RIFXD COMP 4700 kM LOR /2w
AlBS18 2100=03462 SHITCHIROTARY 3 SECT & POS
ALY 31065 ASSYs BFQ
AlBCY GiS0~-0084 CIFXD CER QelUF +80=208 50vDCW
ALeC2 Gi150~00%96 CIFRD CER U.085UF 100VDCW
ALRCE 0131-0004 CIVAR MICA 16~150 PF 175VDCW
Al9CH 0150=-0096 CIFXD CER G.0BUF 100VDCW
Al19CSH QL150=0096 CIFXD CER Q.05UF 100VDCY
Al9Ce 01310004 CEVAR MICA 18=150 PF 17BvDCW
ALQCT 0132-0003 CIVAR POLY (o7=3.0 PF
ALl9CE 0150=0096 CIFXAD CER Q.05UF 100vDCW
AL9CY  THRU
A19C10 NOT ASSIGNED
AloCtil 0150=00%6 C3FXD CER Q,.,05UF 100VDCW
Al9Ciz 0i50=008& CIFXD CER Q.0BUF 100¥DLCW
ALSCL3 0150=-00%9% CIFXD CER CaUBLF 100VDCY
Al9C14 Ql50=009s6 CiFXD CER CU.05UF 100VDCYW
AL9CL5 0150=00%6 CiFXD CER Q.05UF 100VDCY
AlPCLE 0150~-00%96 CiFXD CER Q.05UF 100VDCW
ALl9CLY 0l31=-0003 CIVAR MICA 170=-780 PE 173VDCwu
# See list of abbreviations in introduction to this section
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Model 310A Section VI
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
n o
geegfg%itfgn & Stock No, Description # Note
AL9CR1E 19Q1-0047 GQIODE Y JUNCTIONe 20 PIV
ALSCRZ 10 1=-00U7 DIODE+ JUNCTIONe 20 PIV
AL9CR3 18G1-0087 DIODE+ JUNCTION. 20 PIV
A19CR4% 19C1-0047 DIODE s JUNCTION. 20 PIV
AL19CRS 18010040 DICDESSILICON 30 MA AT IV 30 PLY
AL9CRE 1201=-00480 DICDESSILICCN 30 MA AT 1y 30 PIV
ALOCRY 19010040 DIGDESSILICON 30 MA AT 1y 30 PLV
AL9CRB 1901=-0040¢ DICDESSILICON 30 MA AT LIV 30 PLV
ALSCRS 1901-0040 DICDE:SILICON 30 Ma AT 1V 30 PIVY
ALBCRLD 1901=0040 QIODESSILICON 30 MA AT Ly 3y PLY
ALSL L F140-0072 INDUCTORS COIL 5000 UH 10%
Alsl2 310A-604 INDUCTORY 175Nk
AL9QL 1850=-0096 TRANSISTORIGERMANIUN 2NZ2189 PNP
A19Q2 1850~-00%9¢6 TRANSISTORIGERMANIUM 2N218G PNP
Al2Q3 185000986 TRANSISTOR EGERMANIUM 2NZ2189 PNP
ALSR] QegH- 1021 RIFXD COMP 1000 OHM 10% Lr/4%
AL9R2 0684=- 1031 RiFXD COMF 10K OHM 10% lsudy
ALQR3 Q&84-4T721 RiFXD COMP 4700 OHM 10% L/4%
AL9RU 0683~6825 RIFXD COMP &800 OMM S% L/4W
Al9RS 2100=-036% REIVAR COMP 2000 UHM 30% LIN 1/4W
Aj9R& Q6E4=-UT2 1 RiFXL COMP 4740 CHM 108 L1/4W
ALIRT Geay-47311 RIFXD COMP 470 OHM JO% Lraw
AL9RE G6BU=-NT2) RIFXD COMP 4700 OHM 10% 1/4W
AL9R9  THRU
AL19R1O NOT ASSIGNED
AL9RIL 0&BU=~1031 RIFXL COMP 10K OMM 108 l/4w
ALl9RL1Z2 Q6BU=1031 RIFXD COMP LOK OMM 10% 1/Hw
ALSRL13 Qe8U-1011 RIFAD COMP 100 OHM 108 Ll/4w
ALSR1Y QEBU-{T21 RIEXD COMP &700 OHM L0% L/4%
A19R15 0&BLU~UTZ2]) REFAD COMP 4700 OMM JOR L1/74W
AL9R1S 0684=1031 RiFXD CoMP 0K OHM 10% 174w
819RLT 0684-~4721% RIFXD COMP 4700 OHM 10% L/4w
AL9RLES GHB 3= 1225 REFXD COMP 1200 OHM 58 Ll/4w
ALGRLD 07270105 RiFX0 DEPC 1200 UHM 1%
AL9RZ0 07270105 REFXD DEPC 1200 OHM 1%
AL9RZL QEB3=1225 R3FXD COMP 1200 OHM 58 L/l
Al9T1 310A~9M TRANSFORMER 3
Ai972 3104-9K TRANSFORMER §
ALST3 31CGA-9L TRANSFORMER®
A20 310A~5655 ASSYE 1.5MC LeFPsFe
A20C1 0160=0189 CeFXp MICA 73PF 1% 300VDCW
A20C2 0160=0187 CeFXD MICA 42PF 1% 300V0CW
AZQC3S Cle0=0) 86 CIFXD MICA 1Q7PF 1% 300vDCH
A20CHY QluG=-01%14 CIFXD MICA 101.8 PF 28 NPQ 500 VDCW
A20CS CleQ=0190 CIFXD MICA 225FF 1® 300VO0Cw
A20CS Q1460-0191 CIFXD MICA 272PF 1x 300VDCw
ARCCT 0160=-0203 CIFXD MICA 15CGPF 1% 300VDCe
A2001 PL40-0153 COILIFAD RF 36.8 UH
# See list of abbrevictions in introduction o this section
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Table 6-1
Table 8-i. Reference Deslgnation Index {Cont'd)
1 .
Dearenee | % stock No, Description # Note
AZ0L2 QI40=-0152 COILIFXD RF 41.086 Uk
AZOLS SL140-0154 COILIFKD RF 53,8 UH
A2l 3L0A-E5K ASSYs OUTPUT AMPLIFIER
AZiC1 LDi60=01T74 CHFXD CER Q.47TUF 808 25VDCw
ARLC2 0180=005%8 CIFAD ELECT S0UF -108+100% 25VDCY
82303 Q1700064 CIFXD MY O4TUF LOB F00VDCH
A21CH 0l80=0104 CIFXD ELECT 2000F 15vDLY
AR2LCH 0160-0060 CiFXD ELECT 200UF ~108+1008 3VLLW
AZiCE GlB0=-0104 CIFAD ELECT 200UF 15vDCW
AZLICT G180~0088 CIFXD ELECT S0UF =10%+100% 25vDCY
A21CH G180~-0078 CIFXD ELECT 20UF 2BYDCH
AzZiCe 0l40=-00%90 CiFXD MICA 200 PF 5%
421610 0180=0060 CIFXD ELECT 200UF -108+1005 3VOCH
A2ICL1 01580=-0084 CIFXD CER Q.1UF +8D=-208 50VYDLCW
AZIC12 Qi180=0104 CHFXD ELECT 200UF L1SVDCY
AZiCL3 0180=-005¢% C3FXD ELECT LULF =308+1008 25v0CH
ARLCRL 1901-0040 DIODETSILICON 30 Ma AT iv 30 PRIV
ARiCR2 1901 =0040 DIODESSILICON 30 MA AT LV 30 PIV
A2iLL 21U40-0072 INDUCTORE COIL 5000 WH 10%
AZiLZ FLU0-00T2 INDUCTORSE CCIL BO00 UM 1O
A2lQ) 18500096 TRANSISTORIGERMANIUM 2N2189 PNP
A2102 iB50-0096 TRANSISTORIGERMANIUM 2M2189 PNP
A2103 185830003 TRANSISTORISILICON PNP
AZIR1 0758=-0030 RIFXD MET FLM 510 OHM 58 1s24
AZIR2 CHET-5621 RIFXD COMP 5600 OHM 108 1/2%
AZLR3 CoRT~5621 RIFXD COMP 5500 OlM 108 12w
AZIRY Cé&B7-6811 RIFXD COMP 480 OhM 108 L/2w
AZ1IRS 0687470} RIFXD COMP 47 OHM 10% 1/2%
AZL1RS 0687=4721 RIFXD COMP 4TO0C OHM 10% Lr/2%
AZLIRT 0687-3321 RIFXD COMP 3300 OrM 108 L1/72%
A2ZLRS 06873321 RIFXD COMP 3300 OMM 108 1/2%
AZIRS PT2T=-0004 RIFXD DERC 5 OHM 1w L/2W
AZLRLIC 0758=0070 REFID MET FLM L1200 OHM B% 1729
A21R11 THRY
A21R13 KOT ASSIGNED
AZIR 1Y G8BT=1011 RIFKD COMP 100 OkM 10% 1/2%
AZIRLB 07580003 R3FXD MET FLM 1000 OHM 5% 1/2%
A21R16 0687-3311 RIFXD COMP 330 OHM 10% 1/2a
AZ2IR17 0687=-2211 RIFXD COMP 220 OHM 10% 1729
AZlRLE G727=0486 RIFAD DEPT 135 OHM 1B O.5%
AZIRL® OTE8=0003 RIFXD MET FLM 1000 OMHM 58 1/29
AZ1R2G C6B7-15]1 RIFAD COMP 150 OHM 10% lrs2w
A2iR2}) O758=0031 RIFXD MET FLM 680 (HM 58 1/2w
AZLRZ2 Q687~1031 RIFXD COMP LOK QMM 10% 1r/2%
AZIRZ3 OT58-0054 RIFAD MET FLM 330 OMM 5% 1/2%
AZLIRZ2Y QBBE=330% RIFXD COMP 33 QMM 5% 1/2%
AR2 3104=551, ASSEY: AFC B}
# Bee list of abbreviations in infroduction io this section
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Model 310A Section VI
Table 8-
Table 6-1. Reference Designation Index (Cont'd)
&%fég%ggn & Stock No, Description # Note
AR2C1 0180-0045 CsFXD ELECT 20UF 25v0CH
A22C2 01a0=-0033 CeFXD ELECT 30UF gYDCHW
A2203 0180=-0148 CsFxD ELECT 200UF =10+100% 25vDCw
AZ20CH 0i80-0L45 CIFXD ELECT 500UF =10+100% L10YDow
52205 01800144 CIFXD ELECT 200UF =10+1008 25VDCY
AZ2C6 THRUY
A22C10 NOT ASSIGNED
A22CL1 01a0=-0045% CUFXD ELECT 20UF 25VDCW
AZAC 12 0180=0033 CeFXD ELECT 30uF &VDCW
A22L13 0180-0124 CeFXD ELECT 200UF svDCW
A22C 18 THRU
AR22CL5 NOT ASSIGNED
A22C 16 0170=0018 CIFXD MY JUF 3% 200vDCH
AZ2CR1 1802=-0017 DIODE . BREAKDOBMIG.BLY 108 H00ME
AZ2ZCR2 190 1~0040 DIODE:SILICOK 30 Ma AT 1v 30 pPlY
AZ22CR3 190 1=0040 RICDECSILICON 30 MA AT 1y 30 PV
A22CRY 1901=0040 DIODEISILICON 30 HMa AT iV 30 PV
AZZCRS 1901-0040 DIODEISILICON 30 Ma AT LV 30 PIV
A422CRe 1910-001¢ DIGDE. GERBANIUM 100 MA AT Q-.83Y &0OP1Y
AZZCART 1910~0016 DIODE+ GERMANIUM 100 MA AT 0.85Y &0PLY
A2ZCRS 1910-0016 DI0DE. GERMANILM 100 MA AT G«85Y S0PLV
AZ2CR9 1910~-001e DIoDE+ GERMANIUR 100 MA AT D.85V H0PLY
A22Q1 1B50=-0501 TRANSISTORIGERMANIUK PNP SPL 2n582
AZ20Q2 1B50=0062 TRANSISTORSGERMANILM PNP SELECTED
A22Q3 L880=-0101 TRANSISTORIGERMANIUMN PNP SPL ZNB&2
A22G4 1854=-0003 TRANSISTORINMPN SILICON
A2205 18540003 TRANSISTORINPN SILICON
A2206 18500062 TRANSISTORIGERMANIUM PNP SELECTED
AZZR | 0687~270% ReEFXD COMP 27 DHM 10% 1/72%
AZ2ZR2 Qo687-2701 RIEFAD COMP 27 OHM 10% 1/72W
422R3 0758=0037 RIFXD MEY FLM S100 OHM 5% L/2¥
AZ2RY 0758=-0008 R3FAD MET FLM 10K OKM 5% i1/2%
AZ2R5 C758=-0003 RIFXD MET FLM 1000 OMM 5% i/2W
ARRRE 07580008 REFRD BMET QX 4700 QMM 3% 1/2%
AR2RT 0758=-0017 REFAD MET FLM 1500 OFHM 5% 1/2W
AZ2RB 06871521 REFXD COMP L1500 OMM LO% 1/2%
A22RS Qe87-1811 REFXD COMP 180 OHM 10% Ll/2w
AZZR1D THRU
AR2R14 NOT ASSIGHELD
AZZR1S 0758~-0034 RIFXD MEY FLM 2400 OHM S8 1/2¥
A22R 16 2100-0361 REVAR COMP 2000 OHM 308 LIN L/UW
AR2RLT 0687-3321 RIFXD COMP 3300 OHM 10% 1/2%
A22Ri8 2100=0361 Rivar COMP 2000 OMM 30% LIN L/4W
A2Z2R19 0758-001¢9 REFXD MET FILM 18K OHM B8 1/2w
AZ22R20 0758=0019 ReFXD MET FLM LBK ORM 58 ]/2%
AZ2R21 07580019 REFXD MET FLM 18K OHM S8 1r24
A22R22 Q758-0019 RIFXD MET FLM 18k ObM 58 | /24
A22R23 0758=0040 RIFXD MET FLM 47K QMM 5% 1/28
A22R24 QT5B=0040 RIFXD MET FLM 47K OMM S8 1/2w%
A22R25 NOT ASSLIGNED
# See list of abbreviations in infroduction to this section
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Section VI Model 310A
Table 6-1
Tabie 8-1. Reference Designation Index (Cont'd)

Heferen s

Beerente, | ® stock No. Description # Note

A22R26 Q758=0072 RIFXD MET FLM 16K OHM 5% 1/2%

AQ2R27 0758=0032 R¥FXD MET OX 820 OkHM S%

A22R28 Q758=-0010 RIFXD MET OX 3300 OMHM 5%

AR2R29 07580032 RIFXD MET QX  £20G OHM 5%

A22R30 Q758-002) RIFXD MET FLM 51K CHM 5% L/2%

ARZR31 O758=0072 RIFXH MET FLM LEK OHM 5% 1/2W

AZ2R32 Q727=0109 RIFXD DEPC 1470 QHM 1% L/2%

AZ2R33 Q727=0101 RIFXD DEPC 1.03K OWM 18 L/2%

A22R34 THRY

AZ2R3E NOT ASSIGNED

AZ2R36 0758=0037 RIFXD MET FLM 5100 OHM 5% (/2%

A22R37 Q758~0006 RIFXD MET FLM LUK OHM 5% L/&w

AZ22R38 0758=-0003 RIFXD MET FLM 1000 OHM 5% L/2W

A22R3% Q758=0047 RIFXL MET FLM 1500 OHM Sa 1/2%

AZ2RUQ Q&pT=333) RIFXD COMP 33K OnM 10% L1/2w

A23 310A=E5M ASS5Ys AFC r2

A23C1 G180~-0058 CIFXD ELECT BOUF =j0s+i00% 25VDCH

AZ23C2 0180=0111 CiFXD ELECT 2UF 25YOoCW

A23C3 THRU

A23CH NOT ASSIGNED

A23CS Ql180-0058 CIFXD ELECT 50UF ~i0%+100% 2Z5VDCW

A23CE THRU

AZBCD NCT ASSIGNED

AZ3C 10 UL180=-0059 CIFXD ELECT 10UF =:0%+100% 25VOCW

A23C11 0i80-0058g CiFXD ELECT 10UF =10%+100% 25VDOCH

AR3C12 0i60=-0174 CIFXD CER G.4TUF B(U% 2Z2BVOCW

A23C1L3 GLEC=0058 CEFXD ELECT S0UF =-10%+100% 25VOCW

AZBCRI L2i0~0016 DICDE+ GERMANIUN J00 MA AT .85V 6CRLY

LH2BCRE 1%210-0018 DICDE+ GERMANIUM 100 MA AT Q.83Y 60PLV

K23CRI THRU

AZIBCRH NOT ASSIGNED

AZBCRE 1502-002% RICDE IEREARCOWNELOL0V B% 4o0mMW

AZBCRE 1901=0025 DICGDE:, JUNCTIONISO MA AT Lv 100 PIV

A23BCRY 1901-0025 DIighes JUNCTIOMIBEO MA AT vV 100 PIV

AZB3CRE 19i0=0016 DIODE s GERMANIUM 100 MA AT Co.BS5V &0FLV

AZ3BCRY THRU

A23CR10 NOT ASSIGNED

AZ3CRIL L902-0025 DICDEIBREAKDOBRNILQL0V 5% KoUMW

A23CR1Z2 19G1~-0025% DICDE s JUNCTIONESO MA AT 1v 100G PLV

AZBCRL3 1901-002% DIOCEs JUNCTION!SQ MA AT 1V 10U PIv

AZ3CR14 191G=0016 DICCE Y GERMANIUN 100 MA AT (.EBBY &GFLV

AZ3K1L QUSG~0004L RELAYSREED SPST NO 12VDC

AZ3G1 1B54-0003 THANSTESTORINPN SILLICON

AZ3Q2 1850=-0062 TRANSISTORSCGERMANIUM PNP SELECTED

AZ3Q3 LE84=0003 TRANSISTORSMN SILICON

A23G4 LE54-0003 TRANSISTORINFN SILICON

AZ23Q8% 1884 ~-0005% TRANSISTOR INPN SILICON

AZ3Q6 JB54-0003 TRANSISTORINPN SILICON

A2BG7 18510017 TRANSISTOR 32N ACH

# See list of abbreviations in introduction to this section
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Model 310A Section VI
Table 6-1
Table 6-1, Reference Designation Index (Cont’d)
Ref ce .
Deesiegl;gtl;ion & Stock No, Description # Note
AR3R L 0T27-G13) RIFXD DEPC 2920 OHM LE® ls2w
AZ3R2 QT27=0336 RIFXD DEPC 2i4.5% OHM 372% L1/z2W
AZIR3 0758=0005 RIFXG MET Cx 8700 OmMk 5% 1/2w
AZ3R4G QT27~0356 RsFX DEPC 8BU0 by 1% b/2%
A23R5 0727-0129 RIFXD DEPC Ze6GK OMHM L% L/2v
A23R6 THRU
AZIRT NOT ASSIGNED
AZ3RR 0727=-0134 RIFXD DEFC Uoldk OHM 1% 1/2%
AZIRG O758-005%0 RIFXD MET FLM 29K OHM 5% Llsz#
AZ23R10 Q68T-104] AIFXD COMP 100N OHm LOB 1/72%
A23RL1 THRU
AZ3R14 NCT ASSIGNED
AZIRLE Qr27~015z2 RIFXD GEPC 000 UMM 1% L1724
AZ3R16 U758=0044 RIFAD MET FLM 2200 ORM 5% 172W
AZ3RLT Q730~003e0 RIFXD DEPC 15.8K OHM 1k 1w
AZ3RIB QT58-0051 RIFXL MET FLM 43K OHM 5% Lr/2w
A23RLS QT2T=0144 R3FXD DEPC &750 OHM L% 1/2%
AR3R20 2100~0361 RIVAR COMP 2000 OMM 30% LIN l/4W
AZIR21 Q727=Cl4s REFXL DEPC 7eBuLzK OHM 1% 1/2w
AZBR22 THRU
AZIR2S NOT ASSIGNED
A23R26 068 T=224) RIFXD COMP 220K OHy LOR L/2W
A23R27 2100=-036z RivaR COMP LOOK WHM 30% LIN 1L/4W
AZIR28 UT58=-0005 RIFXO MET CX 4700 ORM SR L/2w
AZIR29 0758~0012 RIFXD MET FLM 12K OHM 5% 1/2v
A23R30 Q758=0057 ReFXD MET FLM 5600 OHM 5% t/zW
A23R31 ThHRU
A23R34 NOT ASSIGNED
A23R35 Q758~-0005 RIFXD MET CX 4700 OHM B% 1/2%
AR3R36 0758=0055 RiFXD MET FLM 3560 OHM 5% 1l/zw
A23R37 0758=0070 RIFXD MET FLM L2000 OMM 5% j/2W
A23R38 0758-000% RIFXD MEY Cx 4700 OHM 5% Ll/2%
A23RZES GI27=-0279 RIFXD DEPC 1215 MEGOHM L& L/2W
AZ3R40 Q7270233 RIFXD DEFPC 333K OHM L% 172w
A23R41 THRU
A23RLY NOT ASSIGNEL
AZ3R45 0687=-3341 ReFXE COMP 330K OHM 10% L1/2%
AZIR4S 2100=0362 RIVAR COMP 100K OHM 30% LIN 1/4W
A23IRUT Q687~1041 RIFXD COMP 1OUK OHM LO% 1/2%
AZ3RUB O758=0Q73 REFAD MET FLM 2K OHM 5% frzk
AZIRU9 Q6B7=1811 REEXD COMP 180 CHM JO% 1r2%
AZ3R50 0758-007% RIFXD MET FLM 3GK OHM 5B j/2%
AR3RS 1L Q75E=0076 RIFXD MET FiLM 65K OHM 5% /2
A2h 310A=-65U ASSY: POWER SULFPLY
AZGC Y Q160-0L74 CIFXD CER Qo4TUF BO% 25VDCH%
AZUC2 Q180=-00G58 CIFXD ELECT SQUF ~10%B+100% 25VLCH
AZHC3 01800058 CeRxD ELECT S50UF «10%+100% Z5vOCY
AZUCYH  THRY
AZ4C10 MOT ASSIGNELD
A24C L1 QLl&0=~01L7H CIFXD CER Q«4TuF BOB 25VDCw
A0 12 QL80=-0058 CIFXD ELECT BUUF =108+100% 25VRCY
# Bee list of abbreviations in introduction to this section
02037-1 6-17




Section VI Model 3104
Table 6-1
Tabie 6-1. Reference Designation Index (Cont'd)
&egfé%%fgn @ Stock No. Description # Note
AZHC L3 0180=-0058 CeFXD ELECT S50UF =30%+100% 25vD0CYH
AZUCR 1901=0028 DIODEISILICON U.5A 4GO Plv
AZHCR2 1901=0028 DICDEeSILICON QoBA 400 PIV
AZUCR3 1902=-0227 DICDE+ BREAKDORNI2Z:6V 5% 1.5%W
AZUCRY 1902=0017 DIODE+ BREAKDOWNIG. 8LV 1U% SUOMW
AZHCRS 190 §=-0040 DICDE:SILICON 30 MA AT Ly 3¢ PIV
AZUCRS THRU
AZU4CRI0 NGT ASSTGNED
A2UCR1L 19010028 DICDE:SILICON Ge5A4 400 PIV
AZUCRLZ 1901=-0028 DIODE:SILICON G54 400 PIV
AQH4CR13 1920227 DICDE: BREAKDORNIZZ 6V Bu 15%W
AZHCR14 1602=0017 DIChE: BREAKDOWNIG, 8LV 10% 4O0OM¥
ARHCRIS 1901=0040 DICDESSILICON 30 MA AY 1V 30 PIV
A240Q1 L850=-0044 TRANSISTORIGERMANIUM 2N&SC PP
AZ4QZ LB50=-0062 TRANSISTORIGERMANIUM PNP SELECTED
A24G3 ThHRU
AQ4G1L0 NOT ASSIGNELD
A24G11 L1B50=0048 TRANSISTORIGERMANIUM 2ZN&5( PNP
AZUGL2 1850=-0062 TRANSISTORSIGERMANIUM PNP SELECTED
AZYR1 QHET=06811 ReFEXD COMP &80 OHM 10% 1/2%
AZ24R2 OeRT7=1821 RIFXD COMP 18CC OHM 1O r/2w
AZGR3 QEET=2T7T21 RIFXD COomMP 2700 UHM 10% L/2%
A2U4RY CHBT=5611 RIFXD COMP 560 CHM 10% 1/2%
AZURS 0687=-1041 RIFXD COMP 100K OHM 10% L/2W
AZURE Q687=2721% ReFXD COMP 2700 OHM 10% /2%
AZURT 2100=0360 RIVAR COMP 250 OHM 30% 1l/U4%
AZURE 06a7-5611 RIFXD COMF 8560 CGhM 10% Ll/2%
AZURG 0e8T-3301 REFXD COMP 33 GWM L0% L1/72W
AZHRLIO CEBT=330) REFXD COMP 33 OHM Lou% L/2¥
AZU4RLL 068T=-56811 REFXD COMP £B0 CHM 108 L1/2%
A24R12 06872221 RIFXD COmP 2200 OHM 10% 1/2%
AZBRL3 Qea7=2721 RIFXD COMP 2700 OHM 10% 1/2Ww
AZHRIY Qea7~5611 REFXL COMP 560 CHM 108 L/24W
A2URLS 0687=10481 RIFXDO COMP 100K UMM 10% 1/z2%
A28R16 0EBT7=-2721 RIFXD COMP 270G OHM 108 1/2¥%
AZURLT 2100=-036¢ RIYAR COMP 250 OWM 30% 1/4%w
A2HRLE Cegt-5611 RIFXD COMP 560 GHM I0% /2w
AZURLD 0&e87~3301 RIFXD COMP 33 (HM 10% i/72W
cl 0160=0C1l8 CIFXD MY Oo.z2LF 410% 400VDCwW
cz 01le0~00G18 CIFXD MY D.24UF 10% 400VOCw
C3 ViB0-00G5E CeFXD ELECT S0UF ~10%+100% &BVvDLW
o) 03180-0028 CEFXD ELECT ZX1500UF 15VOCH
CE 0180-0028 CIFXD ELECT 2X1800UF 1BVOCW
Cé& 0180~0057 CIFXD ELECT LOGOUF 25VDCW
L7 THRU
ce NOT ASSIGNED
(o3 G180-0057 C3FXU ELECT LUOUWF 25VOCw
G110 ClED-0056 CIFXD ELECT IOCGOUF sOvDOw
Cll £180-0056 CEFX0 ELECT LOUUUF 50VDCH
ci2 01E0-0056 C3FXD ELECT LGUOUF B0vDCw
# See list of abbreviations in introduction io this seclion
6-18 02037-1



Model 310A Section VI
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
&esffg";gﬁ’gn @ Stock No, Description # Note
cl13 01a0=-0056 CEIFXD ELECT 10QOUF S0VDCW
Cl4 NGT ASSIGNELD
Cis Ql1546=0012 CiFXD CER Ql.03UF 20% 1000YDLCWH
cle Q1800143 CIFXD ELECT 2XB0UUF £5VDow
c17 S310A-TC CARPACITOR) VAR AIR 90=3(UFF
cis QiBC~G0ST CiFXp ELECT L1OCOUF 25YuCw
cl9 0120=0057 CiFX ELECT 10GOUF 25VOCW
Czd G180-0057 CEFXD ELECT LOCGOUF 25VLCHK
C21 0Le0~CL24 CIFXD POLY (QeBOHMUF Ue L15UF (e TESUF S9BOOPF
c2e Ule0=-0i2u CIFXD POLY UeB&LUUF UallBUF Ce735UF S800FF
cz23 0l60~0125 CIFXD POLY ZeUBUF Q.27BUF 0-304UF O.0UO5UF
c24 0160=0125 CIFXU POLY ZeUBUF (0e2TBUF (e3Q4UF 0.0U405UF
G651 184500048 LAMP ENEON
052 THEU
(W30 NOT ASSIGNED
(833 2140-0027 LAMPI INCANDESCENT 24V 35~435 MA
056 2140=-0027 LAMP 3 INCANDESCENT 24V 35-48 mA
257 2LUG~002T LAMP 3 INCANDESCENT 24V 35«45 MA
432123 ZLH0=0027 LAMP S INCANDESCENT 24V 3545 MA
Dse 21400027 LAMPIINCANLESCENT 24V 3545 Ma
D510 2140-0027 LAMPIINCANDESCENT 24V 35«45 MA
0511 2140=-0027 LAMP 2 INCANDESCENT z4v 35-45 MA
Dsiz2 2140=-0027 LAMP$ INCANDESCENT 24V 35«45 MA
DS513 2180~0027 LAMP I INCANDESCENT 24V 35«45 mA
Dsia 21400027 LAMPTINCANDESCENT 24V 35«45 mMA
DSis 2140-0027 LAMP 3 INCANUESCENT 24V 35-45 MA
0516 2140-0027 LAMP S INCANDGESCENT 24V 35«45 MA
ps17? 2180=0027 LAMP S INCANDESCENT 24V 3B-45 MA
0s18 2140-0027 LAMP S INCANGESCENT 24V 35-45 MA
D519 2140-0027 LAMP I INCANGESCENT 24V 35~45 MA
El 2110=0018 FUSESCARTRIDGE Ce25 AMP SLOw BLOW
Ji 1510-0008 BINDING POSTIRED
ol 1530=0009 BINDING POSTIBLACK
Je 1251-0066 SJACKITELEPHONE 2=-CONDUCTOR NG
RECORDEK
J3 1250=0102 CONNECTOR ¢BNC
QUTPUT
el 1253i=-0148 CONNECTORIFOWER 3 PIN MALE
L1 3104a=6C COILIZERQ SET
-2 S1U0~-0129 COILIFXD RF 240 UM
L3 FlyQ=-012% COILIFXD RF 220 UH
M1 1120 Q307 METER
NOT USED IN OPTION 02
Mi 310A-818B METER OPTICN Oz ONLY
MPL 5060=-0737 FRAME ASSY3 LOX16 FM
MP2 3Ll0A~2A PANEL IFRONT
MP3 5060=-0763 HANDLE ASSY-S10LE
P4 5060-0765 RETAINER=HMANULE ASSY.
MPS 5060=0767 FOOT ASSY=FM
# See list of abbreviations in introduction to this section
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Section VI Model 310A
Table 6-1
Table 8-1. Reference Designation Index (Cont'd)

Referen .

De‘if,-f’g]gt&‘;’n % Stock No, Description # Note

MPé THRU

mMP7? NOT ASSIGNED

MFE8 5060-0778 KITY RACK MOUNT

MP9 NOT ASSIGNED

MPLO SQ6C-0THO TOP COVER ASSY. 16L FM

MP11 50600752 BOTTOM COVER ASSY 16l FM

MPLl2 310A=28 PANEL $REAR MALF RECESS

MPi3 3108=-2C PANEL SREAR HALF UNRECESSED

Pl NeSsRe PART OF Wi

P2 THRU

P3 NOT ASSIGNED

P4 NaSasRe PART OF Wl

Gl 1850-0038 TRANSISTORSIPNP GE

@2 1850=-0038 TRANSISTORIPNF GE

a3 1850~0038 TRANSISTORIFNP GE

[&2) 1B50-C038 TRANSISTORIFNP Ge

R1 2100=-00746 REVAR COMP 75 Ok 10% LIN 2w

R2 QT27=-0077 RIFXD DEPC 500 OHM L% L/72W

R3 2100=-C019 RiVAR COMP 500 OMM 10% LIN 1/2W

R4 THRU

RY NOT ASSIGNED

R0 2100-0234 RiVAR COMP 10K COHM 20% LIN Ze

Ril THRY

R14 NOT ASSIGKNED

R15 Q8] 3-0028 REFXD W § CHM 108 1w

R16 ThRU

R19 NOT ASSIGMNELD

R0 GERT=333} RIFXD CUMP 33K COriM 10R 1/2%

R21 0&812=-0019 RIFXU WW Q0«33 OkM 5% 3%

R22 0812-0022 R$FXD #W (%6 5k 3w

51 NOT ASSIGNED

52 3101-00G11 SWITCHISLIGE DPDT (.5 AME 125 VDG

53 3101=-0037 SWITCH TOG SPST 3 amP 128V

5S4 THRU

523 NOT ASSIGNED

524 2101-0038 SWITCH TOG DPLT 3 amP 128 v

525 3103-0033 SWITCHISLILE COPLT

526 THRY

5u9 NOT ASSIGNED

550 3iCi1-0051 SWITCH PUSHEBOTION DPOT MOMENTARY

OPTION 01 MzRKER

Ti 9L00~-0168 TRANSFORMER=-PORER

Vil Bl20~0078 CABLE POWER 725FTs

AF1 L4C0=0084 FUSEHOLDER EXTRACTOR POST TYPE

AY¥YS1 1200=0020 SOCKETSOCTAL BASE

Y1 GU10=0025 CRYSTALSGUARTZ 3MC

Y& THRU

Y50 NOT ASSIGNELD

# See list of abbreviations in introduction to this section
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Table 6-1
Table 6-1. Reference Designation Index {Cont'd)
nce :
&esfiegz;ieaﬁon & Stock No, Description # Note
Y51 UB10=-0088 CRYSTAL: QUARTZ 10GKC
CPTION Q1 ONLY
MISCELLANEQUS
Q3400089 BINDING POSTISINGLE
RECCRDER JACK
5060=0049 BCARDIEXTENDER ASSY
1200-0081 BUSHING I INSULATOR NYLON
TRANSISTCR
6960-0004 BUTTON-PLUG
NOT ON OPTION G
1400~-0033 CLAMP: TURE
OFTION 01 OMLY
1251-01%4 CONNECTORIPRINTED CIRCUIT 15-CONTACY
5000~0748 COVERISILE 10X16 FHM
05:0-0123 FASTENERIPUSH=0ON TYPE
1200=0043 INSULATORITRANSISTOR ANOLIZED ALUMINUM
Q340=0090 INSULATORIBIND LNa=POST DOUBLE
INPUT BINDING POSTS
Q370=-0025 KNOB 3
FINE FREQUENCY
03700026 KMNOG e
AMPLITUDE
0370-0028 KNOB 2
COARSEFREQUENCY ZERQ SET
0370-0035 KhOES
RANGE BaND®RIDTH MOQUE
03700037 KNOB »
MAX INPUT VOLTAGE
0370-0063 KNOB ¢
REF ADJUST
310A-958 LAMPHOLDERS 3 FOSITION
1526=0Q01 PLATESMOUNTING ELECTROLYTIC CAPACITOR
1460-0060 SPRINGSLEAF 3/8 X 15716 X 11/16 IN
1460-0115 SPRINGILEAF
L450-0053 SPRINGITORSION
14900030 STANDSTILY
210A=8HA WASHERIQUTPUT CONNECTOR
310A=99A WINDOW S RANGE
1500~-0002 YOKE s COUPLER
BANDWIDTH SwITCH
# Bee list of abbreviations in inlroduction to this section
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Section VI Model] 310A

Table 6-2
Table 6-2. Replaceable Paris

#2Stoek No, Description # Mir. Mir. Part No. TR
210A=2A PANEL IFRONT 28UBG310A=ZA i
310A=2B PANEL.IREAR HALF RECESS 2BU4B0 | 310A=28 i
210A=2C PANFLSREAR HMALF UNRECESSED 28480 | 310A-2C i
310A~6C COILSZERQ SET 2B4B0O|310A=6C i
310A=TC CAPACITOR VARe AIR 9Q0w30QPF 284801 310A~T7C 1
310CA=04 TRANSFORMER ASSYs 2B480 310A-GA 2
310A=-58 TRANSFORMER A&SY: 28480 310A=-58 2
31CA~9C TRANSFORMER 28480 35048=9C 1
210A-90 TRANSFORMER= ASSY 28480 310A=5D i
310A-GE TRANSFORMER«ASSY 28480 310A-9E i
310A-~GF TRANSFORMER=A4S5Y 2BUL0 | BL0A=9F 1
310A-9G TRANSFORMER= ASSY 28480 3108~9G i
510A-0H TRANSFORMER ASSY: 28480 310A-9H i
310A=9J TRANSFORMER AS5Y3 2848 310A~G) i
Z10A=9K TRANSFORMER ¢ 28480 310A-9K i
310A-9L TRANSFORMER$ 28480{310a=9L 1
310A-9H TRANSFORMER $ 28480 | 31CA=-9M 1
3104=~9N TRAMSFORMER= ASSY! 28480 310A~GN 1
310A=0P TRANSFORMER ASSY 28480 | 31UA~GP 1
310A-BR TRANSFORMER ASS5Y: 25480 310A-9R i
310A~19A SWITCH ASSEMBLY!INPUT ATTEMNUATOR 28480 |310A~194A 3
310A=-190 SWITCH ASSEMBLYS I. Fe ATTENUATOGR 2BLEQ| 310A~19B 1
310A=19C SWITCH ASSEMBLYSIR.F. ATTENUATOR 28450 310A~19C i
310A=16D SWITCH ASSEMBLYSBANDWIOTH 28480 3L0A-10D i
310A-1GE SWITCH ASSY: MODE 28480 | 3L0A=10K i
310A~60A INDUCTOR: 175MH 28480 1 3L0A=50A i
310A-658 ASSYS ST MIXER PAIR 2B480 | 310A~658 1
210A=48C ASSYY 2NO MIXER PAIR 28480 | 3108=65C 1
310A=-65D ASSY: ACTIVE LPF 284801 310A~E5D 2
310A=65E ASSY: 3 MC LPF 284B0 | 310A~E6BE i
310A=65F ASSY: 3 MC OSCILLATOR 28480 310A-65F i
310A-656 ASSYS INPUT AMP AND CALIB 28480 310A~658G 1
31CA=55M ASSYS LOCAL OSC AMP & INPUT MIXER 28UE0 | 310A~ERH i
310A~65) ASSYS METER AMPLIFIER 28460 |310A=6850 i
310A=-65K ASSY: CUTPUT AMPLIFIER 28480 |3L0A~E5K i
210A=65L ASSYt AFC mi 28480 |310A=£65], i
31CA~65M ASSYS AFC H2 2BLEC|310A~E5M 1
310A=-65N AS55Yt BFO 28450 310A=65N 1
310A~65P ASSYE LOCAL OSCILLATOR 284801 3104A=65P i
310A=65R ASSY: INPUT ATTENUATOR BOARL 28480 310A~05R 1
310A=658 ASEYE Ls5MC LeFoFs ZBUEY| 310A=-55 2
310A~65T A5SY3: INPUT AMP CAL 28480 310A=65T i
3310A=65U ASSYE: POWER SUPPLY 2BGE01310A 6BU i
310A-518 METER COPTION 02 ONLY 28450 | 3L0A~ELB i
310A~BBA WASHERSQUTPUT CONNECTOR 2BUB0| 310A=E8A i
310A=95R8 LAMPHOLDERs 3 POSITION 28480 310A~958 1
310A-99A HWINDOWIRANGE 268480 310A~99A i
0121-0031 CiIVAR AIR 1:85=10.38FPF T49TFO U 189 5 1
0121=~0038 CIVAR AIR 1l.B=-4.6PF INCLUDES A ANDE TUGT0| 160303 3
Q122=-0001 VARICAPACITOR:SI 1OQPF 20% 20VLCW 28480]0122=0001% 2

# See list of abbreviations in introduction to this section
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Model 310A Section VI
Table 6-2
Table 6-2. Replaceable Parts (Contd}

& Stock No, Description# Mifr. Mfr. Part No, i)
0130=-0006 CivAR CER 5-20PF 500VOCW T2982 | B2PC2ER 1
0130-0013 CEyAR CER 312 PF NFO 2BU480| 0130-0013 3
013C=-0016 CIYAR CER S=25 PF NP 28880 0130=-0016 2
01310001 CivAR MICA 50 TC 380 PE LT75vDCH 72136 465 i
0131=-0002 CEVAR MICA 110-580 PF 175 V T21356| 467 2
0131=0003 CivAR MICA 170-780 PF 178V0CW T2136| TE2910 REV.D 6
0131=-0004 CIVAR MICA 16-=150 PF 17SVDCw 28480| 0131~0004 5
0132=0003 CIVAR POLY Qu7=3:0 PF TRORZ| 535~ 1H=UR 1
Q1400010 CIFXD MICA 33 PF B% 500 vb(s QOB5E| CMIBEZ3I0L 1
Cl40=0017 CIFXD MICA 4700 PF 5% s00VDCW 00853 | ROMB0OEST2K 1
QLH0-0018 CeFXD MICA 1000 PF 8% S500YDCW GOB53 | TYPE KR120 £5 1
01400024 C3FXD MICA 2200 PF 10% 300 vDCH Q083 TYRE C CL222 B1O i
01840-00U0Q C3FXD MICA 75 PF 8% 500 vDCw GORS3ITYPE DRI4TS E£5 1
0140-0090 CIFXD MICA 200 PF 5% 28480 0 140=0000 3
Q140-0091 CIFxXD MICA 820 PF 8% 500 VDLW OORS3| TYPE KRi3s2 ED i
QL140-0509 CIFXD MICA 209 PF 2% 300 VDLW QUOG2 | CMIBEL 209PF ) G i
0140=0110 CIFXD MICA SIL 127 PF 2% 300G VLCW 171 MM IBE(12716 i
Ol40=-0111 CIFXD MICA 101+8 PF 2% NPO 500 vDOw LUS55 ROMISE 101.46 3
0140=0144 CIFXD MICA 1BPF 1/2% 28450 0L40-0144 1
01400150 CIFXD MICA 7315 PF 1% 300 vDCW GUQe2 DHLEFT31.50F 1
0140=0155 CiFXh MICA 1325 PF 1% 500 VDCW GHOoezZ | DM2OF 1L 325F i
OL4C=0163 CIFXD MICA 8751 PF 1% 300 VUCW QU062 GMZOFLTSLF 1
CL40-0170 CIFX MICA 5600 PF S% 300 VOCw CUOHZ | DMROFEe2 1
0140=-0175 CiFXD MICA 39 PF 2% 300 vDCw OH0B2 DMLSE3C0G (300V) i
G140=-0180 CiFXD MICA 2000 PF 2¥ 300 vLOCW QUOHL DMISF202G6 (300V) i
0140-0182 CIFXD MICA 5000 PF 2% 300 vbhCw GUOs2 | GM20F=025 300V 2
0140-0184 Ci1FXD mICA 8200 PF 1% 100 vLCWw QU6 DM20FB822F 100V i
0140-0196 CIFXD MICA 150 PF 5% 300 VDLW GHOER]| DMLBFIS1J 300V 3
OL1UC0=(197 CiFXb MICA 180 PF 5% 300 VDLW QUOe2 | DMISFIBLJ 300V 1
0140=-0204 CIFXD MICA 47PF 5% NPO SO00VLCW CUGE2! UMLSELTOM 1
OLE0=-0225 CeFXD MICA 3ZQOPF 1% 30G0oVDCW CUoe2 | GMISFI01F 300V 1
0140=0228 CIFXD MICA 360PF 1% 3COVDCH Q4062 DMISF361F 300V 1
0150«0012 CHFXD CER Q.QLUF 20% 1000VDLW S5628% | H 1038 5
0150-0028 CHFXD CER QoO2UF +80Q%=20% &60OVDCH 71590 DD203 2
01500084 CIFXD CER Qe lUF +80=20% S0VLCw 56286 33041 7
0150=0093 CIFXD CER Q.01UF +80=20 100vDCH 21418 TA i
0150=0096 CetFXD CER 0.08UF 100VDCH Sila18 | -TA 29
0160=0018 CIFXD MY Q0.22UF LO% 400VDCW 56289 160P22494 2
Cl60-0124 CIFXD POLY QeBO64UF 0 1i5UF U73BUF SBOOPF 28480 0160=-01248 2
0160-0125 CeFXD POLY 2:0BUF Qo278UF D304LF U.0405UF | 2B480|0160=0125% 2
0160-0127 CIFXD CER LUF 208 25VDCW 862895013 2
Q1460-0139 CsFXD MICA 270 PF 2% U062 | ROMIGER71G3S 2
D1&60=01T4 CeFXD CER Q.47UF BD% 25vDLW 56269 50118 4
0160=0186 CEFXD MICA 10.7TPF 1% 300VDCw Q4062 DMISC 10.7TPF F 30V4 2
01600187 CeFXD MICA 42PF 1% 300VDCW 04062 DMLSCL20F 300V 3
0160=-0168 CeFXD MICA S3PF 5% 300vDCY U062 | DMISLS304 300V i
CGl60-0189 CEFXD MICA T3PF 1% 300VDCYW QU6 | DMIQCTIOF 300V 2
0160=0190 CEFXD MICA 225PF 1% 300VDCH OUOHZ | DMLIE 225PF F 300Y 2
0160=-0191 CIFXD MICA 272FF 1% 300VDCW OUO6Z | DMLIGE 272PF F 300V 2
01600192 CEFXD MICA S525PF 5% 300VDCW Q4062 | DMLIBE S25FPF J 300V i

# See list of abbreviations in infroduction fo this section
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Table 6-2
Tahle 62, Replaceable Parts {Cont'd)

@ Stock No, Description # Mir. Mir. Part No, TQ
016001593 CiFXD MICA 1125PF 8% 300VDCHW QU2  DMIOF 1128PF J 300V 3
0160-0196 CIFXD MICA 24PF 5% 300VDCY¥ QL0622 DMISCZU40J 1
G160-0200 C3FXD MYLAR (.22UF 20% 200vV0LCW 28480 0160-0200 2
0160=0203 CtEXD MICA 180PF 1% 300VDCW Ou062  GM1IGEIS1F (300V) 2
0160=-0362 CIFXD MICA 510 PF 5% OBO62 | RDMISFS11J3C 2
0170-0018 C3FXD MY 1UF 5% 200vDCw BU4LL I HEW 4 1
C170=-0085 CIFXD MY G, lUF 20% 200vVDCW 56289 192P 10402 i
0L70=-0064 CIFXD MY Q. U47UF 10% 100VDCHW 28446 61F39AA4TY i
0170~-0066 CIFXD MY C.027UF 10% 200VDCe B6289[ 192P273%2 i
0170=-0085 CIFXD MY 0. 1UF 20% 50VOCW BULI1[6QLPE STYLE 3 1
0180=-0028 C1FXD ELECT ZX1B00UF 15vDCW 56289 032442 2
01800033 CIFXD ELECT S0UF &VOCW 56289 300133AL u
Q180=0045 CiFXD ELECT 20UF 25vDCw 56289 TYPE 30D 2
01i80=-0056 CiFX0 ELECY 1000UF S0vDCw 56269 D32U429 L)
0180=0057 CIFX0 ELECT 100U0UF 25VDCY 56269 D32606 5
Q1BO=0058 CIFXD ELECT BOUF =10%+100%8 25Y0CH 5628% TYPE Z0D186A1 13
O 1B0=0059 CiF¥D ELECT 10UF «=i0¥+100% =25VDCW S62HG 30D1a2AL &
0LB80-0060 CIFXD ELECT 200UF =10%+100% 3yLCw 56289 30D116A1 &
CL1B80=-NCH] CIFXD ELECT 100UF +100%=310% 15VDCW 56289 30D17zAl 2
0180~0076 CIFXD ELECT 20UF 25yDCw 56259 400D 181 AZ 1
01800304 CiFXD ELECT 200UF 18VDCY 54289 30D 74AL 3
0180=0111 CFXD ELECT 2UF 25YDCW S&289 | 4CDLIT3A2 i
0180=-0324 CiFXD ELECT 2ZOO0UF &vDCw 56289 30013741 1
Q180=0143 CiFXD ELECT 2XS500UF 25vDCW 56268% 13844 1
Q180-0144 CIFXD ELECT 200UF «i0+100% z25vOCW 5628% 41D D31334 2
Q1BO~0iU5 CIFX0 ELECT SC00UF ~104100% 10VLCYW 86289410 D31335 i
O340=Q0R9 BINDING POSTEISINGLE 28480 | 034%0=-008% i
0340«0090 INSULATORIBINDING=PCOST DOUBLE 28480 0340=0090 1
O270-0025 KNOB s 28480 0370-0025% 1
0370=0026 KNOB? 28480 |0370-0026 1
O370-0028 KNOB 3 2B4BG | 0370-0028 1
Q370=-0035% KNOE 2 28480 0370-0035 1
a370-0037 KNOBE§ 28480 0370=0037 i
Q3700063 KNOE 3 2BUBC|O3T0-0062 1
o4 LO=0D025 CRYSTAL tQUARTZ 3MC,MATCHEQ PAIR 28480 0410=-0025 1
OH10-0088 CRYSTAL: GQUARTZ 100KC ,OPTION 02 ONLY 28480 0410~0088 1
DUQ0~0044 RELAYIREED SPST NO 12VDE TE290 | MRR-1 A (MDD} 1
OBL1C=0123 FASTENER §PUSH=0N TYPE T8EE3| CLl2Q0B=0] 4=L 1
0683-1225 REFXD COMP 1200 OHM 5% i/4% GL121|CB j225 2
0683=-6525 K:FXD COMP 6800 OHM 5% 1/4¥ 0L121|CB 6825 i
0&684~1011 REFXD COMP 100 OHM 10% 1/4W 0i1211CB 101 1
Qe84=1021 RIFXD COMP 1000 QMM 10% 1/Uw 0312i|CB 1ozt i
C684-1031 RIFXD COMP 10K OHM 10% 1/74W 03121 C8 1031 )
QFBL4=-4T 1] REiFXD COMP 470 CHM 10% 1/4w OL121/CB 471t 1
068L=-UT2] RIFXD COMP L4700 OHM 108 174 01121 CHB 4721 &
06863305 RIFXD COMP 33 OHM 5% (/2% OLL211EB 3305 i
QE8T=10114 R3FXD COMP 100 OMM 10% Ls2% O1121{EB 1011 8
Qe87-1021 RIFXD COMP 100U OHM 10% 1/2w GL1211EB 1021 5
06871034 RIFXD COMP LOK OHM 10% 1,729 Gli21iEB 103) 2}
CEBT-1041 RIFXD COMP 100K OHM 10% 1/2w 01121 EB 1081 4

# See list of abbreviations in introduction to this section
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Table 6-2
Table B2, Replaceable Parts {Cont'd)

& Stock No, Description # Mir. Mfr. Part No. TQ
0687-1211 R3FxD COMP 120 OHM 10% 1/2W ClLEZLiER 1211 1
oba7-1221 RIFXD COMP 1200 OHM 10% 1/2w DLIZ2LiER 1221 2
0687T=-1231 RIFXD COMP 12K CHM 10% 1/2W Gliz2L | EB 1231 i
0687=1511 RIFXD COMP 150 OHM 10% L/2W% 01121 |EB 1511 i
QERT=1521 RIFXD COMP 1500 OHM 10% 1/2w Oli21|EB 15Z1 2
Q687=-1531 RIFXD COMP 15K OrM L0% L1/2% Q1121 EB 1531 4
0687=-1811 RIFXEG COMP 180 OHM 10% 1/2% 01121 ES tall 3
G&8T-1821 REFXD COMP 1800 OHM 10% L1/R% Gliz2l|EB 1821 2
068T=1831 REFX0 COMP 18K OHM 10% 1/2W Cli2lEB 1831 2
Q68T=-22014 REFXD COMP 22 OHM 10% 1/2W Oli21|EB 2201 3
06872211 RIFXD COMF 220 OHM 10% 1/2W G112l EB 2211 3
QEBT=2221 REFXD COMP 2200 OHM 10% 1/2W OlAc}| EB 2221 4
0687T=2241 REFXD COMP 220K OHiM 10% 1/2% CLIZLIER 224] 1
068727014 RIFXD COMP 27 OHM 108 L/2W Cl121EB 2701 3
0e87=-2721 RIFXD COMP 2700 OHM 10% 1/2w Ol12i1EQ 2721 [+
GH8T=2731 RIFXD COMP 27K OMM 10% 1/2% Gii2L1EB 2731 2
0687=3301 R3FXD COMP 33 OHM 10% )L/2W C11Z21/EB 3301 3
Q6E7-5311 RIFXD COMP 330 OMM 10% 1/2% CGL12L1EB 33114 &6
0687=~3321 RIFXD COMP 3300 QOHM 10% 1/2w 01125 EB 3321 5
06c87~3331 RIFXD COMP 33K OrM 10% 1/2% 01121 EB 3331 2
Q&8 7T-3341 RIFXD COMP 330K OHM 10% /24 01121 EB 3343 i
06873621 RIFXL COMP 3600 QHM 10% 1/2% 0112i | EB 3021 1
O&8T7-L4TOL RAFXD COMP 47 CHM 10% 1/2W 01121 EB 4701 2
Q6B8T=U4T11 RIFXD COMP 470 OHM 10% t/2W OliziiEB 4711 i
QEBT=-4T721 RIFXD COMP 4700 OHM 10% 1/2n QL1Z1 EB 4721 11
Ce8T-5611 RIFXD COMP 560 OHM 10% i1/72W 011211 EB S611 5
Q6B8T=-5621 RIFXD COMP 5600 OHM 108 1/24 01121 EB 5621 5
0687T~6801L REFXD COMP &8 UMM 108 L/2W OLAI2L|ED 68O} 2
D&B7-6811 RIFXD COMP 680 OMM 10% 1/72W 0L1211EB 6811 3
CeBT~8211 RIFXD COMP 820 OHM 10% 1/2% CLl21]|EB B211 5
0690~1021 RIFXC COMP L1000 OHM 10% 1W 01121 Gd lugl 1
07270002 RIFXD DEFC 3.0 OHM 1% 1/2W 197¢1| LG L1/2 CRS b1
0727=-0004 R:FXU DEPC 5 OHM 1% 1/2W 197CLIDC 1/2 CRS i
0727=-0013 ReFXD DEPC 24.3 OHM 1% 1/2W 197CL|IDC 1/72C RS 2
Q727=0017 RIFXD DEPC 37.35 OMM 1/28 L/2W 19701 0C 172 CRS 2
0727-0023 RIFXD DEPC 50 OMM 1% 1/2% 197041 DC=) /20 RS 1
Q7270027 RIFXD DEPC 53,3 OHM 1% L/2% 19701 DC 172 CRS 3
CT727=-0034 RIFXD DEPC 61,11 OHM L/28 L1/2W 197CLIDC 172 CRS 4
Q727=-003%6 RIFXD DEPC T1i.16 OMM 1% 1/2w 19701100 172 CRS 1
0727-0037 RIFXU DEPC Tl.i6 OHM 1/72% 1/2% 1970110C 172 CRS 2
0727=00u42 RIFXD DEPC 96.25 OHM 1/2% 1/2W 197CGL10C 172 CRS i4
OT2T-0044 RiFXD DERC 120 OHM 1% 1/2W 19701iDC 172 CR5 2
0727=0085 RIFXD DEPC 201 OHM % 1/2W 19701 0C 1/2 CRS 1
GT27=-0062 RIFXD DERC 2475 OHM L/2% L/2%W 1901 BC L/2 CR5 é
C727=-00686 RIFXD DEPC 312 GHM 1% 1/2¥ 19701 DC 1/7%Z BRS 2
Q727=-0072 REFXD CEPC 403 OHM 1% 1/72W 19701 DC 172 CRS 2
0727=0075 RIEXD DEPC 450 OxM 1% 1/2W 1970LI0DC 1/2C RS 1
Q727=0077 RIFXD DEPC 500 OHM 1% 1/2W 19704 ]0C 1/2 BRS 1
Q727=-0091 REFXE DEPC 790 OHM 1/2% 1/2% 19761 0C 1/72C SPEC i
0727=0100 RIFXD DEPC 1000 OHM 1% i/2w 19701 CD 1/2CR5 12

# See Hst of abbreviations in introduction to this section
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& Stock No, Description # Mir. Mfr, Part No, TR
0T727=0101 RiFXD DEFC 1,03K OHM L% 1/2u 197CLCD 1/2CR5 3
0T727=0105 RIFXD DEPC 1200 OHM 1% 2848007270105 2
Q727=03109 ReFXD DEPC 147G OHM 1% L/2W 19701 . 0C 1/72CRS 1
0727=04 45 REFXD DEPC 2000 OHM 1% 1/2W 19761108 t1/2CR5 @
0727-0116 REIFXD DEPC 2030 QHM 1% 1/2W 19701 10DC 1/2CR5 2
07270120 REFXD DEPC 2.25K OMM 1% 1/2% 19701 DC 1/720RS i
O0727=0128 REFAD DEPC 3.60K OHM 1% 1/72% 19704 DC L/2BRS 1
07270334 RIFXD DEPC 3920 OHM 1% 1/2Ww 19705 DC 1/2CRS 1
C72T-Q1L348 RIFXD DEPC $.44K OHM i% 1/2% 197041 GC 1/72BRS 1
072701448 RIFXD DEPC 6750 QMM L% 1/2w 19701100/ 2B RS i
Q727=0148 RIFXD DEPC 7.842K OHM 1% 1/2W 19701106 1/2CRS i
OF27=0152 RIFXD DEPC 9000 OHM 1% L/2W 19701100 1/2BRS i
07270153 ReFXi) DEPC 91K OHM i% 1/2% 12701 DC L/20RS 2
O727=-01a8 RIFXD DEPC ISK OHM 1% 1/2W 197GL | DC 1/ZCRS 1
G727=0176 RIFXD DEPC 20.4K QMM 1% i1/2w 197GL|CF /2 i
Q727=0178 RIFXD DEPC 24,7K OHM 1% 1/2w 1970100 1/ZARS i
072T=0188% R3IFXD DEPC 29.9K OKWM 1% 3i/28 ZA4BOIOT2T=(1LR5 1
0727=-0203 R3FXD DEPC 90K OHM 1% 1/2Ww i97CL|DC 1728 Ry )3
QT727=0207 REFXD DEPC 99K OHM i% 1/2¥ 197401100 L/2C RS i
Q7270208 RIFXD DEPC 100K OMM 1% 1/72% 197CGLIDCL/2CRS 1
OT27=0233 ReFXD DEPC 333K OHM 1% 1/2v 19701100 1/2A RS i
O727=0279 REEXD DEFC 1.15 MEGOHM i1z 1/2W 19701 LC 1728 RS 1
0727~0336 R3FEXD DERC 31445 OMM 1/2% 1/2W 19701 |10C 1L/2 A RS k3
QT27T-0356 REFXD DEPC 5800 OMM 1% t/2W 19701 0C 1/2C RS i
072704151 RIFXD DEPC 1110 OHM 1% 1/2% 1970100 172 ARS 1
Q727=-0u412 RIFXD DEPC 21.5K OHM 1% 1/2% 187011 UC 172 ARS 1
0727=-0413 REFXD DEFC 99.7K OHM 1% 1/2% 19702 0C 1/2 ARS 1
C727=-04 14 R3FXD DEPC 96,8K QHM 1% 1/2% 19701 0D §1/2 ARS 1
QT2T=0L16 RIFXD DEPC 69,0 OMM 1/2% 1/:2% 197¢1 1 DC L/2 ARS i
QI2T=0417 REFAD DEPC Hu.0 OHM 1/2% 1/72% 197011 0C /2 ARS IS
0727=0u 18 RIFXD DEPC 43.7 OHM 1/2% 1/2W 1970CL|DBC 172 ARS i
0727=0U20 RIFXD DEPC 4620 OHM 1% 1/2% 19701100 172 ARS i
CT727=0Ucé RIFXD DEPC 135 OnM 1% G.5Y9 19761 DLL/2CRB H
07127=-0487 REFXD DEPC 20.1 QHM L/2% 1/2% 28480 0T2T=~C4B7 1
O727=-0488 RIFX0D DEPC 326 OHM 1/2% 1/2 2B4E0|0T27=CU88 1
Q730=0036 REFXD DEPC 1B.8K OHM 1% 1w 1970810CL RE 1
0757-03158 REFXD MET FLM 619 CHM 1% 1/x2% 75042 | CEC T-0 2
C757-015% REFXD MET £LM 1000 OHM 1% 1/2% TEOU2 | CEC T=0 i2
O7%8~-0002 RIFXD MET FLM 560 OHM 5% 1/2W O7115|C 20 . 1
O738=0003 RIFXD MET FLM 1000 QMM S% 1/2% 07115 |C 20/ K=5%=} /2% &
O7T58=-0004 R3FXD MET FLM 2700 OHM 8% 1/2% O7TLLI51C 20 i
0758=000% R3FXD MET OX 4700 OMM 8% 1/7w 2BU4BO 07T58=0005 [
D758-CQ06 REFXD MET FLM 10K OHM BEY 1/2W C71151C 20 )
0758=0010 RIFXD MET OX 3300 OHM 5% 2B4BOIQTHE~0010 2
OT758=0012 REFXU MET FLM 124 OMM 5% /2% O71151C 20 1
0758=-0017 REFXD MET FLM 1500 OHM 5% /2% C7L15|C 26 3
QT58=0019 REFXD MET FLM 18K OHM 5% (/2% C7115|C 20 4
O07T58=0021 RIFXD MET FLM 51K OHM 5% 1/2% OTFL151C R0C/B1K~S% i
O758-00248 REFXD MET FLM 100 OHM 5% 1/2W 071151 C 2¢ 1
Q75B=-0025 REFXD MET FLM 160 OHM 8% §/2W 07115 C 20 1

# See list of abbreviations in introduction o this section
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Table §-2. Eeplaceable Parts {Cont'd)

& Stock No, Description # Mir, Mfr, Part No, TQ
D758=00430 REFXD MET FLi bHi0 CHM 5% L/2% 7118 C 20 i
O758«0031 RIFXD MET FLM 650 OHM %% 1/:4w 07115 C 20 i
0758=0032 RIFXD MET OX 820 OHM 5% 2BLEG] 0THR-0032 2
O758~-0033 ReFXD MET FlLm 2000 CHM 5% 1r2¥ 7115 C 26 i
07 58=0034 RIFXD MET FLM 2000 OHM S& 1/2% 07115 ¢ 26 2
075B=0035 RIFXD MET FLM 3000 OMM 5% L/2%W U115 C 20 )3
QT56=0037 RIFXL MET Flom 5100 CHM B% 1/72% OTLiS £ 20 3
0758=0038 REFXD MET Flm 9100 OHM 5% 1/2W CTLISIC 20 2
B7EE-0039 REFXD MET FLM 20K OHM B% L/2% G7LIB L 20 2
0758-0040 RerFXD MET FLM U794 OHM &% /4% OFLi5 C 20 2
Q7580044 RIFXL MET &FLM 2200 OHM B8% 1/2% 071153 ¢ 20 5
Q758~00U6 REFXD MET Fib 6200 OHM BY 1/2%W 074515 C 2C 1
O7EB=00KT RIFXD MET FLM 7500 OHM 5% 1/2% O7Li5ILC 20 2
7580049 REFXi3 MET FLM 33K OHM L/2W GTLI5C20 4
GT 580080 REFXD MET FLM 3% QHM 5% 1/xz¥ GT7Li5 0 40 i
G758-0058 REFXU MET FLM 43K OHM B% t/cw 0711%1C 20 i
0758=0054 R3FXD MET FLM 330 OrM 5% 1/z% CTLIS G Z0 1
0758=-0055 RIFXD MET FLM 360 OHM 8% 1/£% GTL1S C 20 1
0758-0057 RIEXD MET FLM 5660 CHM 5% 1/2% G7115/C 20 1
Q75B=0G0k2 RIFXD MET FLM 200 OMM 5% 1/£W 07115 C 20 1
O75B=0070 REFXD MET FiLM 1200 OHM B% 1/2% C7115.C 20 2
QTeEE-0071 REIFXD MET FLM 4300 (riM B% 1,2V 073115/ C 2¢ 1
DTER-00TF2 RIFXD MET FLM 16K OHM s 1/:zW G7i151C 2¢ 2
C756~0073 RIFXD MET FLM 24K OHM S% 1/2% L7115 C 20 3
Q758=00T4 RIFXD MET FLM 27K OHM 5% 1/z% 07115 C 20 2
0758-0076 REFXD MET FLM 68K OHM 5% 1/£% O7T1151C 20 1
QUT758-0078 REFRD MET FLM 13K OHM 5% 1/:W CT71151C £0 3
07 38-007% RIFXD MET FLM 30K OMM 5% /2w 07115 C 20 2
Q812«0019 RIFXD W¥ 0,33 OHM 5% 3w 38454 VTAS 1
Q812-0022 RIFXD Wl 0,56 5% 3w 35434 yTA 3 i
0813=0028 RIFXD Wy 1 oMM 10% 1Y% G1637 C5 1A i
1120 0307 METER 2B8UEU 11200307 1
1200=0020 SOCKETIOCTAL BASE Gee60! 1200=-0020 1
12CGO=0043 INSULATORSTRANSISTOR ANODIZel atUMINGM TESDBU] 294LRT i
120C-0081 BUSHING: INSULATOR NYLON 2H365| GTHEPECTAL 1
1250«0102 CONNECTOR BNC G1737] 1250=-0102 i
1251~0066 JACKITELEPHONE 2-CONDUCTOR nC BZ 369 2un 1359 1
1251-0148 CONNECTORIPCWER 3 PIN MALE HOUZT I H=1Ca1 1630, i
12510194 CONRECTORIPRINTED CIRCUIT 1i5-CORTACT 95354 | 30=-615TS 13
L400=-0033 CLAMP I TURE G 1%06] 12005~63AHS 1
1400=0084 FUSFHOLDER EXTRACTOR POST TYPE 75615 342014 1
18500048 LaMPINEON DET1IT7| 858=-k 1
1450=-0053 SPRINGITORSION 2RBU4BO| 14500083 b
14 60=-0060 SPRINGILEAF 3/8 X 15/16 X 13716 IN 2HLE0] 1U460=-0080 i
1460=0115 SPFRINGSLEAF 2HuBU| 1460-CL 15 1
1490=0030 STANDITILT 2EUEU| 1490 Q030 1
1500=-0002 YOKE 1 LOUPLER 76487 39006 {SINGLE YOKE} i
1510+0008 BINDING POSTIRED ZBUEG| i510~0008 1
1510=0009 BINDING POSTIBLACK ZHUBG] 1510=-0009 i
1520-0001 PLATESMOUNTING ELECTROLYTIC CAFACITOR 284850 1520-0001 i

# See list of abbrevictions in introduction to this section
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& Stock No, Description # Mir, Mir, Part No, TQ
1850=-0038 TRANSISTORIPNP GE 86684 1 B50-0038 4
1850-0040 TRAMSISTORIGERMANIUM 2N383 FNP U154 2N383 4
1850=-0048 TRANSISTORIGERMANIUM 2N6S0 FNP CUT13) 2N650 2
L1BB0~0062 TRANSISTOR::GERMANIUM PNP SELECTED 284801850 0062 1 S-B N
1850=-00%96 TRANSISTORIGERMANIUM 2ZN2189 PNP 01295 2N2189 23
1850~0101 TRANSISTORIGERMANIUM PNP $PL 2NES2 ZB480|1850-0}01 2
1851-0017 TRANSISTOR12N1304 01295 2N130Y 1
1853«0003 TRANSISTORISILICON PNP 28480 1853-0003 i
1854~-0003 TRANSISTORINPN SILICON 2B480 [ 1854=0003 B
1854-~-0011 TRANSISTORI2NSSS NPN SILICON 4713 2NB3s 2
1901-0025 DIODEs JUNCTIONISO MA AT 1V 100 PIV 28480 19010025 &
19010028 DIODESSILICON C»5A 400 PIV 2BUBC| 1901-0028 4
1801=-0040 DIORDEISILICON 20 MA AT tv 3u PIV 28480 1901-0040 38|
180L1=-0047 DIODE» JUNCTION. 20 PlV 28480 | 1901-0047 4
1902-0009 DIODE » BREAKDOWNI7.5YV 108 4UOMY 01281 ; IN755 1
19Q2=-0017 DIODE+ BREAKDOWNIG.HIV 10% 4DOMY 2848B011902.0017 3
1902-0029% DIODEIBREAKDOWNI10..0V 3% QOGMY 28480 1902-0025 2
1902-0227 DTODE . BREAKDOWNIZ2.6V 5% 1.5W 284801 1902-0227 2
1910~-00%86 DICDE» GERMANIUM 100 MA AT .85V &CPLV $3332{ 02361 i3
2100=-0019 RIVAR COMP S00 OMM 10% LIN 1/2% 284801 2100-0019 1
210C=007¢ RIVAR COMP 75 OHM 10% LIN 2w 28480 2100=0078 i
23100~0234 RIVAR COMP 10K OHM 20% LIN 2W 28480 2100-0234 1
2100=-0360 RIVAR COMP 250 OHM 308 1/4W 28480 2100-0360 4
2100=0361 RIVAR COMP 2000 OHM 30% LIN /4% 2BUBC 2100=036] &
2100=-0382 RIVAR COMP LOOK OMM 30% LIN 1/4% 28480 | 2100-0362 2
21000408 RIVAR COMP 2850 OHM 30% 1/2W 28480 21000408 [
2110=0018 FUSEICARTRIDGE 0.25 AMP SLOw BLOW 75915/3515.250 1
2140=-0027 LAMPY INCANDESCENT 24V 35-45 Mp BDUGGL | QUESE i5
3100~03%9 SWITCHSROTARY B SECT 9 POS 28480 3100-0359 1
3100-0360 SHITCHIROTARY 4 SECT B POS 2BUBC | 3L00~0360 1
3100=036]1 SWITCHIROTARY 2 SECT & POS ZB480 1 3100~03614 i
3100-0362 SWITCHIROTARY 3 SECT 6 POS 28480 3100~03862 1
3100=-0363 SWITCHIROTARY 2 SECT 3 POS 284801 3100-0363 1
3101=0011 SWITCHeSLIDE DPDT 0.5 AMP 1£5 VGG H23190 8603 i
3101~-0033 SWITCHISLIDE DPOT 42190 4633 i
3101=-0037 SWITCH TOG SPST 3 aAMP 125V GUO0%; 83050=A 1
3101-0038 SWITCH TOG DPDT 3 aMP 125 V 04009 830540 b
3101=0051 SWITCH PUSHBOTTON DPDT MOMENTARY 82386 | 35«1431 LESS HDWE 1
5000-=-0748 COVERISIDE 10X16 FM 28480 5000~0748 1
S060-0049 BOARDIEXTENDER ASSY 28480 | 5060-0049 1
5060=-0737 FRAME ASSY: 10X16 FM 28480 | 5060-0737 H
5060=0740 TOP COVER ASSY. L16L FM 28480 5060~-0740 1
5060-0752 BOTTOM COVER ASSY 1éL FM ZBUABO B060=-GTE2 1
50600763 HANDLE ASSY=-SIDE 28480 | 50606~0T63 i
5080-0765 RETAINER=HANDLE ASS5Y. 2BUBO| 50600785 H
5060=-0767 FOOT ASSY-FM 2B48BCG| 5060=-0767 1
5060-0778 KIT$ RACK MOUNT 28480 50600778 1
&960-D00L BUTTON=PL UG 801127308 1
83200078 CABLE POWER 7.5FT» TOSC3 | KHE147 1
F100~0168 TRANSFORMER«POWER 28480 9100-G168 i

# BSee list of abbreviations in infroduction o this section
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S140~0029 COILIFXD 100 UK 2.6 OHMS O848 310015101 7
F140-0032 COILIFXD 10 uhH 284BG 9LE0-0032 H
G140~-0083 COILSFXD IMHY 10% 2B4BO | 9140=-0053 2
G140=0061 COILIVAR 0.780=1.25 UM 28480 9340=-0061 i
G1U0-0072 INDUCTOR:s COIL 5000 UH 10% S5265 SA=S000~] 4
S140=0105 COILSFXD RF Be2 UH 28480 | 9l40=-0108 1
9140~0129 COILIFXD RF 220 UH 2BLUBO ! 91U0=0129 2
Sil40=-0148 COILIFXD RF 341 UM 284801 @140=-0148 2

; S140=0449 COILIFXD RF .86 UH 28480 91400149 i
; S140~0150 COILIFXD RF 2,75 UH 284801 21400150 i
; S9140~0151 COILSFXD RF 2,07 UH 284801 9140-0151% 1
@ 180=-0152 COILIFXD RF 4106 UH 28480 GlU0=0152 2
; 9140-0153 COILIFXD RF 36.8 Un 28480 2140=-0153 2
FLU0~0154 COILIFXD RE S3.8 UH 28480 FL40=0154 3
j S9140=0155 COILSFXD RF 28 UM 28UB0 | 140=-015% 1
9140=0156 COILIFXD R1 7203 UH 28B480|9140-0156 1
# See list of abbreviafions in introduction to this section
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Table 6-3

Table §-3. Code List Of Manufacturers

Model 3104

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4.1 (Name to Code)
and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the supplements used appear at
the bottom of each page. Alphabetical codes have been arbitrarily assigned to suppliers not appearing in the H4 handbooks.

Code
Me,

2019
1%
a2l
Liax ]
G335
313

bOESs
LR
o07ai
0085

2085t

BEAGE
66891
B2
HEFELS
szl
[BEH

01349
[E23
1
I8
G131
(14
Gire
(26655
733

G#77]

[l
3508
03705
0318}
omary
03388
23354
4553

04267
03222
(5248
GakDs
8553

HLYEN]

4132

03347
(593
(5634
95778

08723

05783
43420
15094
95875
Fda2
26546

6853

88751

Maasfastyrer Address

8.5 AL Commen

¥cboy Eleclonics

Sitge £lectionics Coip.

Humidad Co,

Westren Corp,

Gaorfack Packag G, .
Electrpstc fraducts Sre.

Awdyax Carp.

Any seppfiar of 4.5,
Mount Holly Spings, Pa.
Rochester, N, ¥,
Coltor, Catil.

Hew York, H.Y.

Camies, N1
%ew Bedlosd, Mass.
Mg, Ing. Hareisburg, Pa,
Ritcead] Radio Corp. Boontess, §._J
Hoithem Engisneering Labarstaries, |nc.
Burlisgten, #is.
Sangamn Electc Company,

Grefids Division 1Qzpacons) Mation, :ll.
Goe Eagsmestang © Los angelss, Galid,
Gati E. Rolees Corg, Lo Angeles, Cali,
Atien Bradiey Co. Htlwaukss, Wis.
£ ittan Ingdu =, fag. Beverly Wills, Dakil,
TAW Sepiconduciods Ing, Lawndale, Calif,
Tezas instwments, he,

Teansistor Produtts Siv.
The Ailiance ¥lg. Ca,
Chassi-Tak Josp,

Pacilic Helays, inc.
Aueracy Corg

Pytse Exgineeting o,
Feraxcue Corp. of America
Cole iy, Cn. Pale Alto, Calif,
Amphani-Borg lectronics o, Chicege, I3,
Ratie Sorp, of Americe, Semiconducior

g Materisis By, Somerville, %),
Vacgtise Co. af America, Ine,

014 Savbrook, Ca=n.
Hogking Enginvering Co. San Femasde, Galif.
G.€. Semicondiect o Products Sept, Syracuse, N.Y.
Apes Maching § Tool g, Diyion, Dhio
£ldemz Lorg. El thante, Calif.
Trarsstion £lesttanse Coep Wakafield, #ass.
Pyrotila Resistor Co. Marristows, N2,
Rit Karine Modors, Inc. Los Angeles, Cait,
Arrow, Hard and Hegeman Elect. o,

Haciiod, Conn.

New York, §_Y.
Myitie Beach, 8.6,

Gallas, Texss
Alliance, Ohia
ndiznapalis, g,
Van Nuys, Caill
Rockfoed, Il
Santa Clats, Calif.
Saugeriies, N.Y.

Eimearo Froducts £,
- Tivsion of Aervax
Elgis fizlional Walch Co. .
£iectionics Divisisa Burbank, {akit.
Dyaze Bivision of Hewigtt-Packard Co.
Fato Alts, Catif,
Sylvania Elactric frods.. ke,
Elechionic Tabe Biv.  Mountain View, Calif.
Molsela, lac., Seaizzsductor Prog, Biv,
Pheseie, Atirona
Fulign £y, . Westesa Giv, Culver Gity, Calif.
Autonatic Sinckic Ca, Horthighe, 1H,
Autansatsn Elaciric Sales Coep. Northlake, {11,
Segunis Wite & Dable o, Redwood Gity, Calif,
Proc: ! §pzing Ca. Et onte, Calif,
F. ¥ Motor Gempany Chicaga 44, {1,
Twealizlh Century Plastics, Ing,
Los Angoles, Galif.
Westisghagse Eieciric Gorg,,

Semi-Gorducior Dept,
Ultroain, fnc,
|Humitrome Engeneersrg Ge.

arber (OinaR £0.

Tiben Dglicel Ca,
Reslyn Heights, Long island, K. Y.

Metropelitas Teieconmunicaiions Corp.

setie Cap, Bivision Bronklyr, K.Y,
Slewat Engineering Co. Saats Cruz, Cakil,
Fakelield Sagineeting Ing, Hakefioht, Mass.
The Bassick Co. Briggeperl, Cons,
Bausch and Loamd Upticst Co. Rochester, K.Y,
€. 7.4, Products Go. of America Chicage, 1M,
Amator Llectzanic

Hardware Co. lar. New Rochiete, K. Y,
Beede Electricat bestraeant Co., Ine.

Peracook, ¥ H.
W, 8 Semcor Bivison of Nucieae Garp.

o Amedica Phoenix, Arizssa
Toringlen Mig, Do West Biv.  Vam Nuys, Galif.
Coming Glass #oks

Electranis Components Eept.
Gagitran £o.

Transasior Elesironics Corp,
Westinghouse Elnctig Covp.
Electronic Tube Biv.

i Lel

Youngwaod, Pa.
San Matea, Caiit.
Sunnyvate, Caiil.

Rocuford, HL

Bradiord, Pa.
Pesagena, Calif,
Minneapolis, Mina,

Efimiea, ¥.¥_

8-30

Caoda
Ma,

a4
97233
pIFH
28l

97387
02387
wFrog
07419
LIEXK]
97966

L
GBi45
08358

sy
0371
28752

(934
03025
[15182]
29148
03330
03583

GIE64
16214

104t
1054
1123
e

3z
11534
i1

1177
1137
13537
12858
1793
R381)
1335
135
14094
141331
15298
14530
14360
15464
16837
18352
16688
16758
15873
19315

19500

L979:
Huix
212%
213
21335
21954
p2EEH

dinnulacturer Addrass
Fiimoh: Gt Mew York, N, Y,
Cinch-Graghik Co, City of Industry, Calit

Avngs Gorg,
Faarchilg Semicenductor Corp.
Haowmtain View, Calif,
Hinneapoiis, Wins,
L.os Angeles, Calif.
Techaicad Kirn Prodscts Soringfield, N. ).
Continenlat Davipe Coep, Hawthome, Calif,
Areer Semiconductst Cota, Moustaia View, Calif,
Shockley Semi-Cosdutior
Leterstatios
Buanter Radio Cerg,
U.S. Ergineermy Ca,
Burgess Baltery Ce.
Wizgate Falls, Gatasio, Canzda,
Bugkank, Calif.

Los A=geles, Calit.

Minnesoiz Rubber Co.
The Birteaer Larp.

Faio Alis, Cabil
Hnopton, N.J,
Los Aageles, Gaiil.

$loan Company
Cannan Eleclic Co Phosnix Giv.

GBS Electsomies Semiconductor
Gpoistions, Div,of € 8.8, Inc.  Lowel, Mass.
thei Rain tndianagehs, isd.

Babcock Relays, Inc.

Texas Capacitor Co,

Atelm Electiorics

Eiecliv Assemblins, fnc,

Madtory Battery Co, of
Canada, Lid.

The Bristel Ca.

Generel Teansislo: Western Cocp,

Los Asgeles, Catl.
Besipley, Caiit,

¥iaga:a Falis, N.Y.

Bemne. td.

Tosta Mesz, CaBh
Houstos, Texas
Sun Valley, Calif.
Chicage, Hi.

Tomonty, Galeng, Carada
Waterbury, Gomn,

Te-Tel, dnc.

Catborundum Co.

€75 of Berae, ine,

Chigago Telaghope of Californs, Ing,

Sc. Pasadesa, Catif,
Pals Atlo, Calif.
Sania Asa, Lalif,

Migsawaye i

Geneaf msbument Coporation
Semisonductos Bivision

brperizl Elestionis, Ine.

Melshs, Inc,

Clarosiat Mig. {s.

Kippoz £ieciric $o., L4,

Deita Semicongucior Inc.

Thermotioy

Telefzrhen (6. M2 H.)

Mid|ang Mg, Co,

Sem-Teek

Newerk, W

Buaea Park, Catit,
Paio Alto, Calil.
Cover, N.H.

Takyo, Japar
Hewport Beach, Caiil.
Daltas, Texas
Hanngves, Germany
%ansas GHy, Konsas
Newbuty Pask, Calif.
Lelif, Resistor Corp, Sante Monica, Calil.
Amesican Compozests, |sc,  Conshohockes, Pa.
Toengll Mubitie: E3ec, Opip. So. Plainfield, N4
Wittizms Mz, Co. San dose, Calif.

The Daven Go, Liviagsion, .,
Sprsce Pire Mica Co, Spiuce Ping, ¥, €.
Campster Dinde Corp. lLodi, ¥ 1

De Jur-Asesca Corporation
Long island Sity | B Y.
Deleo Radin Biv, of G M. Corp. Kekoma, Ind.
E_b BuPont zrd Co., dnc. Wilminglas, Del.
Eclipse Proveer, Bv, of
Bendix Aviatine Cosp.
Themas A, Edtson kadustries,
Div. of Molraw-Edisan Co. West Grange, N.4,
Tlecirz Manpacturing Co. Ransas Sify, Mo,
Lisedrenic Tute Corp. Piiiadelghia, Pa.

Teterbare, #.5,

seruive, Ing, New York, N.Y

ansteg Malzllurgical Corg, Na, Gicage,
Tae Fafnir Beerng Co. New Britaie, Cuam.
¥ad. Telephong and Radis Corg. Cliftom, H.1.
Gazerai £iectric Co. Schenectady K.Y,
G.E., Laip Division Mela Park, Cloveiand, Dhia
Genesal Radio Co. West Congong, Mass,
fries Reproducer Cosg. New Rockelle, N.Y.
Grabel File Co. of Anmetica, dnc, Coristadd, N. &
Ham:lian Walch Co, Lascasier, Pa.
Hawlelt-Packard Ca. Paio Alto, Calil,
G E. Recesving Tube Depl, Owenshoro, Ky.
Lacltrehm ine. Chicage, B,
Stangyoi Sog. Hawkeshury, Ontanie, Canade
F.R. Mellery & £&., Ing, tadianapoiis, lad.

sectamal industries Prad. Ce. Akraz, Ohis
Miniature Precision Bearings, Ine.  Keene, N.H.
Maler Co. Chicego, 111,
AL Norgen Co. Englewaad, Colo,
Dhiite #g. Co. Skokie, il

Pglsreid Corp. Tambridge, Hass.
Precisien The:mometer aag
inst. G Phitadelphia, Pa,
0801537

Revised: July 31, 1964

Phoenix, Ariz,

Code
Ho.

43356
S04
£3743
54284
55038
55533
55838
56137
36283
53446
58739
60741
BLITS

67iie
63743
§4353
55037
6295
Bidah
e
76303
10319

6489
TO363
76303
70498
77
Bt

iy
7128
T3

ety

71436
71450
71468
71471
Ti4dz
71546

7iiee
HELL]
7783

T1es
71984
12092
213

TiR7
72358
TE61s
72656
12889

7138
12765
72625
1%
13354
12982
73051
73978
T3i38

73283
75448

T3dsp
13506
73559
11652
EEEES]
1143
73152
73548
13654
73808
Hzig
74455
74851
74868

Monafaciyrsr Addres
Raytheon Cempany
fowan Coabioiler Lo,
Ward Leonard Flechic
Shillerass Mg, Co.
Stmpsos Liacltic Co,
Sonotonn Corg.
Sorgnsen & Co., st
Spaulding Fibre Go., inc.
Swague Electric Co,
Telex, inc,
Themas & Betts Ce.
Trippiett Electrical fac,
Unien Switch and Signai, Siv. of
Westinghtuse Air Beake Go.

Univessal Ehectiic Ca.
Ward-Leonasd Etectric o, ®t, Yeruon, ¥.¥.
Wesier Elecite Co., lac. Hew York, N.Y.
Westan dnst. Div, of Daysbom, Inc, Newark, N 4.
k Manutaciuriag S, Chicago 23, HEL
Woliensax Jotica! Ca, Rocaester, N.Y,
Alien Mig, Lo, Hartfod, Comn.
Allies Coniros o, Rt New Yorx, #.Y.
Alimedal Soeew Pood. O, dmc,

Garden Cify, N.Y.

lLexizglon, Mass,
Bajlimere, Md,

UL Yemor N.Y.
Seima, N.C.
Cricage, BL
Elmshord, .Y,
So. Motwaik, Conn.
Tenawasda, H.Y
Horth Adams, Hass.
St Pagt, Hian,
Elizabeth §, #, 4.
Bluffien, Dhio

Swizsvale, Pa.
Owossa, Mich,

Afsalic india fubber Works, Inc.  Chicago, 111
Amperite Do.. IRc. Hew York, 8.Y.
Beldes Mg, Co. Chicags, 11,

Bird Eleckeoaic Gorp,

Siengask Radis Co,

Boston Gear Works Div. of
Muetay Co. of Tewas

Bud Radie In¢.

Camioc Fastenes Corp,

Allen I Cardweli £iectronic
Pred. Garg,

Bussmass Fuse Div. of WeGraw-
Edisen G,

Chicago Condenser Dorp.

€75 Corg.

Lannor Electnic Go.

Cinena Snguseesing Ca.

C.F. Ciare & Co.

Centralah v, of Glebe Urion ine.

Hiwalkes, Wis.

fiew York, &Y.
Chicage, i

Cigyeland, Ghio
Hew York, ¥.Y.

{Quincy, Mess,
Cleveised, Gaig
Patamgs, N.J.

Plainvifie, Conn.

S1. Lowis, Ma.
Chicage, HL
Ethsast, lnd.

ios Angeles, Calit,

Burkank, Cahit,
Chicage, 1L

The Gotnssk Wise Co,
Chicaga Miniature Lamp Rorks
A, 0. Smith Gorp., Ceowiey Div,
West Orange, N4
Chicage, EE
Hidlgad, Mich,
San Bryno, Galif,

Cinch Mig. Sorp,

Bow Corning Cotp.

Eitel-MeCullough, e,

Elettio Medsve Mig, €a., Ing,
Wislimantic, Conp.

Coto Leil 3., Inc, Provideses, R4,

iobe £, Fast & Do {hicaga, #1.
Diadight Sop. Bigoklys K.Y,
General Ceramics Corp, Koaskey, ¥.J.
General instumen! Corp.,

Semiconducto: Div. Newark, §.J.

Girard-Hopksns
Drake Mg, Co.
Hugh E. Foy lac.
Ludeman €5,
Robetl M. Hadiey Co,
Erie Resistor Gorp.
Hangen Mig, Ce,, Ing.
H.#%. Hatper Co,
Hetipot Div. of Peckman
frstrumeats, Inc.
Hughes Preducts Division of
Hughes Adreraft Co. Newport Beach, Calit,
Amgerex Biectronie Co.. Div, of Notth
Americen Phitlips Go. jac.  Mitdsville, K.Y,
Beckaan Heliget Coip. $0. Pasadena, Calif.
Bradbey Semwcortucior Coip. Hamden, Somn,
Carling Eletlris, e, Hartfoed, Comn.
Genrge K. Garett €0, , Iss, Phikageiphia, Pa,
Fedeal Screw Prod. De, Chicago, HEL
Fischer Specizl Mig. Eo. Cincinnat, Ohio
Tae Generz| ingesities Ge. Exyria, Ohig
Goshes Stanging & Tost Go, Goshea, lnd,
JFE Slecionics Cosp. Brookiyn, ¥, ¥,
Jennisgs Radio MMy, Co. Sar. Jose, Calif.
Signatite lgc. Meplzie, 8. ).
i.H. Winas, aad Sons Wincheste:s, Mass,
ingusingl Gosdenset Corp. Ghizago, HL
R.F. Preducis Division of Amphensl-
Borg Liecirenics Corp, Danbury, Conn.

Oaklang, Calif,
Chicags, Hi.
Pritadelphia, Pa,
Chicago, HI.

Los Asgeles, Cafif.
£1ie, Pa,
Princetos, lad.
Chicago,

Fullestsa, Calit,

Code
He.

74079
15047
IEHES

78376
1538
75818
7515
TEG03
78219
T6E33
1
TE833
76330
76543
Taasd
1ok

il
el

e
i

LEELTHS

7530
TFe3
TITEd
775658
TE158

75783
el
a8y
74601
7345
78433
78351
75130
3947
e
7323
1927

79963
BOB3E

80i20
86130
B0

Eldy

a2l
86248
80254
80411

BO4E
30509
50583
30640
RIG3D

LESi2k]
61993
8111z
81343
al41s
81453

21483
LR
81B6G
s2042
L:raths

82170
82268
82413

42376

8233
B2647

Froe:

Muauteeturar Address

E.F. Jehmsen Co.

Interaationat Ressstance (e

Jones, Howard 8., Divisien
of Cimch ME. Corp.

James Kaighls oo

Kulka Elsctric Corparation

Waseta, Mina.
Philagelphia. Pa.

Chicago, 3.
Sandwich, i
ML Wemen, K.Y,

Leaz lechric #ip. o, Chigagn, HI,
Littiehsse dne. Des Plainss, .
Lotd Miy. Co. Erie, Pa.

C.W, Marwede!
Micameid Eiecteanic Mig. Corp
James Mifien Mig. Co., Ing,
5 W, Witier Co.
Mora¢nack Mitls
Maelier Efeclic Ca.,
Cak Masuizctenng Co.
Berdix Pacifis Divisien of

Sendix Corp.
Pacific Melals Co.
Phaosian instiument snd

Efecirosic Co.
Phoelt Mig. Co.
Phitade|gbia Steel and Wire Corp.

Philadelphia, Pa.

Potter and Brambigkd, Div, af American

Machize and Fosnry Frinceton, lod.
Radiv {ondenser Uy, Lamden, H_J,
Radio Recepin: Co., inc. Braoklye, H.¥.
Resistante Progucts Qo Hatrisharg, Pa.
Rubbercraft Corp. ¢f Calit. Tortance, Calil
Shakepraof Division of HHinois

San Franciscn, Calit,
Brodklye, H.Y.
Wslden, Mass,
Los Angeles, Calit,
San Leandro, Cal:d,

Cieveland, Ohic,

{rystal Lake, 11t

Ke. Hetlywood, Galif,
San Franeisce, Gatil,

Souts Pesadana, Calil,
Chicage, Hl.

Taol Works Elgia, ki
Signat incicatsr Coep, Hew Yorx, K.Y,
Stulners Dunn loe. Fitmas, N. ).
Thompsoa-Bremer & Co. Chigago, 111,

San Frascisge, Calil
St Harys, Pa,
Wallhar, Mass,
Gleveland, Ohin

Pasadena, Calif.
Mewlonville, Hass,
Hariford, Cona.
Chicago, B

Tilley Mig. Ge.
Stackpeie Carhon Ca,
Standasé Thomson Corg.
Tinnerman Products, ke,
Transformer Engineers
Ucinite ga.
Veeder Root, Ing,
Wenes Mig. Co.
Gontinental-#irt Electronics Sovp.

Phitadeiphia, Pa.
Zierich Wig. Corp. Hew Rochetie, N.Y.
Mepeo Division of Sessions

Clotk O, Mattistows, ¥, 5
Schritzes Alloy Products £lizabetd, K. 3.
Tines Facsimie Corp, Mew York, K.Y,

Electronse industiies Association, Any drand
tehe meeling EIA standasss  Washington, D.C.
Ynimaz Swiich, Div, of
¥, L. Maxsaa Carp,
Unfted Transformer Corp.
Oxford Edsctric Sop.
Bovins Laboratories, Inz.
Atsa Div. of Rovertshaw
Fultos Contsels Co,
RS Slae Producis nc.
Avety Adhesive Ladet Carp.
Hammetlund To., lac,
Stevens, Ameld, Co., kac,
Ilersational daslaments, Inc.
New Haven, Cufm.
Lafirange, HI.
venice, Calil
Horwatk, Conn,

Wallingford, Cena.
New York, H.Y.
Chicags, 1.
Riverside, Calil.

Lolumbus 15, Ofin
Defiance, Qhio
Moctoyia, Catil,
Naw York, &Y.
Boston, Hass.

Geaysill Co,
Tilad Yraastormer Gorp.
Wizchester Edeclronics Co.. Inc.
Nititary Spetilication
Wilkor Producis, ing, Cievelang, Giin
Raythean Mig. Co., ladssiial Camponeals
Piv_. industr, Tube Doorations Newlos, Mass.
internationai Rectifiee Corp. Ef Seguade, Caiif.
The Airpax Products Co. Cambridge, Mass.
Baiy Controls, Inc. Wateriown, Mass,
Carter Paris Co, Skokie, i,
JeHers Electionics Division of
Speer Caebos Co.
Allen B, DiMent Lads, Inc.
Maguire indestring, ne.
Sylvasia Elechic Pred. inc.
Etestrenic Tuse Div,
Asiros Bo,
Swilchoratt, bnc.
Meials and Soatrels, Ing., Biv. of
Texss insluments, lnc.
Sgeater Progs.

Bu Beis, Pa.
Ciifto, H 4.
Greenwich, Conn,

Enporium, Pa.

£asi Newark, 8.5,
Chicage, |1k

Ritiehorn, Hass,

#5C,  Handbook Supplements
Hi-1 Dated OCTOBER 1963
H4-2  Dated MARCH 1962
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Model 310A

29738

3473

Monutactrer Address

flesearch Products Corp.

Aodron Masnsdastoring Co. | Ing.

Veciw Elctronic Co.

Westess Washer M1, Co. Les Angeles, Calil

Cari Faslene: Ca, Cambsidge, Mass,

Hzw Hamgshite Balt Bearing, Inc.

Peletborough, B.H.
Darlingtor, §.€.

Los Angefes, Calif,

Hadisen, Wis.
Waodstock, M.Y,
Gieadale, Calil,

Pysanad Rlecinic Co,
Eletlic Cmds Co.

Vics: 15 o, Unica, &.J.
Bengiz Red Bak Div, Red Banx, N.J.
Hubbest Corp. Raadelein |1

STith, Herman ¥, lag.

Gealiat Speaw Co,

Gavitt Wire 2nd Gable Co.,
Bav, o Amerate Derp.

Buraughs Corp, .
Etectronic Tube Bev.

Brogklyn, §.¥.
Chicage, @,

Brookfiaid, Mass,

Plynfield, N.J.

Evaseady Battery New Yok, N.Y.
Modet Erg. and #fg, | inc, Huntingisn, fd.
Loyd Screges Go, Fastus, Me,

Arcy Elegtionis, inc.
A, Glesener Je. | Ine,
Goog All Bizciric Mg, Lo,
Satkes Tarzian, dng,
Booston Moidieg Comgpany
ALB. Boyd Co.

R.M. S:2caqonte & Co.
Hailed Kords, lei,

Hew York, K.Y,
$an Francisco, Calit,
{gatiaiz, Neb.
Bloemingtor, Ind.
Boontor, ¥.1.
San Francisgo, Calif,
Ser frarcisco, Calif.
New Haven, Cora.
Seamiess Rubte: O, Chicago, &,
itftom Frecesion Penducls  Ciittos Heighls, Pa.
Pragision Rubbei Prodscts Carp. Dayton, Ohig
Radsc Cerg. of America, ROA
Efectron Tuhe Dav,
Prifce Carporation (Lensdaie
Bivisian}
Western Fibuus Glass Progucts Co,
San Frantises, Cald.
Seqitle, Wash.
Providesce, B, |
Lingeln, HIL
§t. Paul, Miga.
Buifala, K. Y.
Qaxlang, Calsd,

Harrisns, N,

Lansdale, Pa.

Van ¥aters & Rogess Ing.
Tower Mlg. Goip
Cutler-Hamier, Inc,
Goulgalmng| Bateries, Inc.

i Gisiributing Corp,
Scherectady, .Y

02037-1

Code
Ne.

85636

FIELE)
4H1E
2150
91637
B1667
EIREN
827
4y

Table 6-3, Code List Of Manufacturers {Cont’d)

Menyfaotyrer Addiass
Carter Fa:ts Div, of Econamy Baler Ca.
Ghizaga, 11l
iinited Transformer Go. Chicaga. 1l
U.5. Rebber Co., Mechznical
Gouds Div. Passaie, N.J,

$an Frangiseo, Calit,
Sar Feanvisco, CadEf,
E| Moale, Calif,
Chicags, .
Attisbarc, Mass,
Columbus, Mebr,
Philatelghia, Pa.
Gigmar Mig. Co., ine. Waketield, Mass.
K F Deveiopment Co. Redwood City, Calit,
Misneanalis-Hoveywalt Regsiator Co, |
Mareswitch Div. Fraeport, 111
anaector Lo, Feabcdy, Mass.
u 1eat Mead Prod., ke, Bessett Puesde, Call,
Esgeed Optical Co., lac. Rochesier, N, Y,
Tarselite esulzled Wise Ga. Tauytown, 8.,
Sylvaria Elaclas Prod, Bk,
Seaitpmduclor Div.

Beating Engineerizg Ce,
Conaor Sprng Wi, Cr,
Hille: Diad & Nameplate Co,
Radis Yateriats Go.

Augat Brathers’, ine.

Date Eleclianics, ine.
{erg.

Woburn, Mass,

91389 Robbius and Myesz, [ac, Hew Yok, N.Y.
$3410  Stevens #fg, Co,, Ing, Hanstiels, Ohio
ERLE Stk pue. Fors Monmouls, N J.
93859 G WL Coms Livingslon, %, £
93983 Insuline-Yam torman lnd., Isc.
eironit Division Hznchester, 8.5,
{37 fen Canle Cozp. Bayanae, N.J.
94385 Raylzecn Big. Co., Industial Compenesis
Riv., Receiving Tube Opesaiios Quincy. Mass,
94143 Rayteson Mig. So., Semicenductor Biv. |
Califemia Sireet Plant Newlos, Mass,
Giied Sceentific Radio Pradacis, Ing
bovelzad, Colo.
94154 Fung-Sol Eteciric Mewarh, N,
95397 GuelissHright Serp.,
Eleclonics Div. fast Paterson, K )
91222 Seulhee Div, 6! S, Caasder Corp. Lestar, Pa,
943 Ta Ohm Prod, Biv. of Bodet
Engineesing ang Mig. Co. Chicage, Hi
4682 Warcesier Pressad Alasigen Cog.
Worcester, Mass.
93623 Philbrick Reseeschers, g, Busine, Mass,
95236 Abiies Produets Corp, ¥izmi, Fla.
43738 Continenlad Connscle: Corp. Houdside, B.Y.
001537

Revised: July 31, 1961

45236

93295
95330
92341
99561
GTagd
97534

47866

a1

9814]
55159
43226
178
RERSH
Y3408
973
I
FI2H
agare
G103
5313
515
T
S9id0
93348
99934
99342

99357

Manvtacturar Addresy

Leecrad| #fg. Ca., lec.

Lerce Electrenics, inc.

Matonal Goi Se.

Vitranion, lac,

Gorgas $aip.

Methode ¥fg. Go.

Yierkesser Co.

Buggins Labosatories

Hi-Q Quvision of Agsavor

Trardarson-Meissne: Div. of
Magzie {adusines, iac.

Solar Marulaclurag Co.

Cariton Sesew Oy,

Migsewave Associaies, Inc.

Excel Transtarsmer Go.

tedusirial Rejeinisg Ring Co

Autemalic sad Precision 3fg. Co.

New York, MY,
Bussank, Calit,
Sheridan, Wys,

Bridgepsit, Core
Blzomtieis, K. 5.
Chicaga, 11l
Chitaga, 11
Sunayvsie, Caif.
Jlean, N.Y_

. Camel, L
195 Angales, Dalif.
Chicago, il
Burtington, Mass.
Oakiaad, Calif.
Irvington, .3

Yoskers, K.Y,
CBS £lecbanics,

Qv af £.8.8., lac.
Reon Resister Corp,
Axgi Brothers ng,
Rubber Teck, i
Frangis L. Moeley
Higagal, e,
$ tro Gop.

Catad Corg,

Geaeral 3ilis

Hoslh Midis Elesiic Ceo.
Slgwiie Teamsislar Prad.

Div. of Clavite Corg.
infernationzt Electionic

feseasch Sarp,

Lolumbia Fechnizat {arg,
Varian Associgles
Harshzll Iadusiries, Eiaction

Fioducls Bvision Pasadene, atil
Contrel Switeh Division, Condrais Gs.

of Amesica £F Segundo, Salif.
Getavan [lertrenics Corp, Easl hurerz, B Y,
Wiito Corggration inttianspalis, ind.
Reagrandd, lac Basien, #ass.
sollmas Semiconduclor Div. of

Heilwan Electroaics Corp.
Techasiogy Iastument Corg

af Latif,

Danvers, Mass.
Yoszers, N Y.
Janaica, XY,
Sardens, Calif,
Pasadena, Calif,
36, Pasadepa, Calif.
Mamartneck, N, Y.
Redweod Jity, Calil.
Winagapolis, Minn.
Mingola, N.Y.

¥ig ltham, Mass.

Bathass, Calif.
New York, N.Y.
Pain Aile, Calif,

Leenstas,

Newbgry Pasi, Dalif.

Code
He.

Section VI
Table 6-3

sonufachszer Addrass

THE FOLLOWING H-P VENDORS HAVE NO NUM-
BER ASSIGRED IN THE LATEST SUPPLEMENT T4
TRE FEDLRAL SUPPLY CODE FOR MANUFAC-
TURERS HANDBOOK.

PliGeY
G860
HLlGY

9000

kil
00

2egeN
lspler
CGRODW
[chliliva
A
G248
AL
G09az
oee

MM
T008N
GG
GOCRA
GGESS
BGEWW
GOO%X

OeEYY 5. Swmith Co

From, F5C

IFE Electionics Corg, Van Nuys, Galit,
Tranex Comgasy Hoentam View, Calit.
Wasters Szvices, Ina. inglewnod, Calif

Winchesler Elecironics, ing
Santa #awica, Salid,
Mzlce Tooi and Die Les Angeles, Calif,
#esles Cail Dev, of Aalomatic
ind., lae. Redwoed City, Calid.
Nabiu-Bees, Spring o, San Leandro, Cadf,
Ty-Car Mig. Co,, ing. Hellistan, Mass.
Wesster Lfectionits Co. inc, Hew York, #.v.
Hillow Leather Products Gorg, Hewask, ¥.J.
Brtisk Radie £lectionics Lid.  Washisglon, 0.0,
EYA Eagtand
latliztia Gengrat Gomp,, Elest. Div. ingizns
Cuslis Jasteunent Ing, Ml Hisco, MUY,
Precizion inslrgmpal Compenexts Co.
Yau Nuvs, Calif.
Hayward, Cabif.
$an Jose 27, Calif.
{akiand, Calit,
Dos Plaines, 11,
Burbask, Gatil.
Burlingame, Caiif.
Chigaga 11, L
Los Angeles 45, Cakif.

Retber £ng. & Devefopment
A UHT D Masuiaciatiag Co,
Caoltran

faden Indusiries

Contrel of Elgin Watch So.
Cafilarniz Eastern iah.,
Hethode Eiectieies, fac,

Hasdbook Suppienients
H4-1  Dated GCTOBER 1953
H4-2  Datetf MARCH 1962
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Appendix I Model 310A

APPENDIX I
MANUAL CHANGES

This manuai applies directly to the 310A Wave Analyzer having serial numbers prefixed 436. This manual with
the following changes also applies to 310A Wave Analyzers having serial numbers prefixed 312, 325, 404, and415.
For 310A Wave Analyzers with a serial prefix larger than 436 a change sheet should be included with this manual.
¥ the change sheet is missing, the information can be supplied by your nearest Hewlett- Packard Company field
oifice (see maps at the rear of this manual).

To adapt this manual to instruments with serial numbers prefixed other than 436, make manual changes as indicat-
indicated below.

INSTRUMENT SERIAL NG. PREFIX CHANGE NO.
415~ 1
404~ 1,2
325- 1, 2, and 3
312~ 1, 2, 3, and 4
other prefix numbers Refer to MANUAL
' CHANGE Bheet

Change1: (See Note 1)
Figure 5-19, Active LPF, Second Mixer Pair,
Delete: A13C3, A13C4, A13R23, AI3R34, Al14C3, A14C4, Ai4R23, and A14R34.

Change: A13C2 and A14C2 from 510 pf to 220 pf.

Table 6-1, Reference Designation Index,

Delete: A13C3, A13C4, A13R23, A13R34, AI4C3, A14C4, A14R23, and A14R34,
Change: A13C2 and A14C2 to & Stock No. 0140-0083; C: fxc mica 220 pf 5% 300 VDCW.

Table 6-2, Replaceable Paris,
Delete: & Stock No. 0140-0017, and @ Stock No. 0160-0362.

Change:"'the "T'Q" for @ Stock No. (687-3311 from 4 to 2.
Add: & Stock No. 0140-0083; C: fxd mica 220 pf 5% 300 VDCW, Mir 28480; Mfr Part No. 0140-0083;
TQ 2.
NGTE 1

The manufacturer of the transistors used in the LOW PASS IF AMPLIFIER CIRCUITS (A13
and Al4 Assemblies) has changed the Alpha Cutoff Freguency characteristic. In the event
that any transistors are changed, in either of these two circuits, oscillations may occur. If
osciliation occurs, add resistors R23, R34, and capacitors C3 and C4 as shown in Figure 5-19.

Also, change the value of C2 to 510 pf. If oscillations do not cecur, let circuit remain as
indicated above,

Change 2: (see Note 2)
Figure 5-25, Power Supply,
Heplace with Figure 1A,

Table 6-1, Reference Designation Index,
Delete: AZ4CR5, A24CRI15, A24R9, A24R19, R21, R22.

Change: A24C1, A24C3, and A24C11 to & Stock No.0150-0084; C: fxd ceramic 0.1 uf +80%, -20%
50 VDCW,

Add: C14; & Stock No. 0180-0056; C: fxd electr 1000 uf 50 VDCW.

Table 6-2, Replaceable Parts,
Delete: & Stock Numbers 0887-3301, 0812-0019, 0812-0022, and 1901-0026.

Change the "TQ" for @ Stock No. 0180-0056 from 4 to 5
0160-0174 from 6 to 4
0180-0068 from 14 to 13

i-0 02037-1



Model 310A Appendix 1

APPRENDIX I (Cont'd)
MANUAL CHANGES

NOTE 2

The power supply described in this manual is protected against short circuits. This
change (change 2) refiects the power supply circuit withoug short circult protection.
Without short circuit protection a short circuit will probably destroy the power supply.
This circuit should be changed so that short eircuit protection is provided. The Power
Supply (310A-65A) may be modified {see Service Note #310A~2 which is included in this
Appendix) or replaced with a new Power Supply (310A-65U) which should be ordered as
pari of power supply modification kit & Stock No. 00310~600.

, Change 3: (see Note 3}
"""""""" Figure 5-21, Meter, BFQ, Restored Frequency Output,
Change A21C8 from 200 pf to 82 pf

Table 6-1, Reference Designation Index,
A21C8: Change @& Stock No. from 0180-0076 to 0180-0045 (however, note that 0180-0076 is the
recommended replacement).

Change: A21C9 to & Stock No. 0140-0006; C: fxd 82 pf 10% 300 VDCW.

Table 8-2, Replaceable Parts,
Delete: & Stock No. 0140-0090,
Change the "TQ" for @ Stock No. 0180-0076 10 1,
Add: & Stock No. 0140-0006; C: fxd 82 pf 10% 300 VDCW,; Mfr 00853; Mir Part No. RCM15E820K;
TQ L.

NOTE 3

12 to 20 Mc oscillations are sometimes found in the output amplifier....the solution to this
problem is o replace A21C9 with 200 pf capacitor (@ Stock No. 8180-0076). See Table 6-2 for
description,

Change 4: For instruments serial numbered 312-00181 to 812-00285 a 3/8 inch diameter hole is not provided and
must be drilled or punched for the addition of Option 01 100 Xc Crystal Calibrator. Refer to
Appendix II {Service Note 310A-1 details the exact location of this hole}.

02037-1 i-1
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310A-2

# MODEL 310A WAVE ANALYZERS
SERIALS BELOW 415-00561

POWER SUPPLY MODIFICATION KIT
#3 Stock No. 00310-601

This Service Note provides the information necessary
for modifying the Power Supplies in % Model 310A
Wave Analyzers, serials below 415-00561 for im-~
proved short circuit protection.

The modification consists of changing the values of
three capacitors and adding four resistors and two
diodes.

Upon completion of the modification the power supplies
will have to be adjusted in accordance with the
instructions in the Operating and Service Manual for
your & Model 310A. No special tools are required
for this modification.

Parts Furnished in Power Supply Mod Kit
@ 00310-501

Quantity Description & Stock Number

2 CAPACITOR, Fixed Ceramic, 0160-0174
0.47 +80%, -20%, 25VDCW
For Cl and C1i

2 RESISTORS, Fixed Composition, 0687-3301
33 ohms +10%, 1/2 watt
For RY9 and R19

1 RESISTOR, Fixed Wire Wound 0812-0019
0.33 ohms +5%, 3 waits
For R21

1 RESISTOR, Fixed Wire Wound 0812-0022
0.58 ohms, 5%, 3 watts
For R22

2 DIODE, Silicon, 20¢ PIV, 16010026
0.5 ma. For CRband CR15

1 CAPACITOR, Fixed Electrolytic 0180-0058

50uf, ~10% +100%, 25 VDCW

For C3

MODIFICATION PROCEDURE

1. Disconnect power, remove top and bottom covers.
2. Remove the Power Supply Board 310A-65A.

3. On 310A-85A, remove and discard C1, C11, and
C3.

4. TInstall the 50 pf, 25v Electrolytic in place of C3.

9. Install the two 0.47 ui, 25v ceramic capacitors
in place of C1 and C11,

CcP
01967-1

6. On the foil side of 310A-65A remove approxi-
mately 1/4 inch of foil conneeting Cl to Q1, and 1/4
inch of foil connecting Cil to Q11.

7. Sclder the two 33 ohm resistors ic the foil side
of the board between Cl and Q1 and beftween C11 and
Qil.

8. Remove and discard wire between emifter of Q1
and collector of Q2.

9. Connect the 0.33 chm resistor R21 between the
emitter of @l and the collecior of Q2.




Page 2

10, Connect Dicde CR5 cathode to the base of Q1.
Connect the Anode to the collector of Q2.

i1l. Remove and discard wire between the emitter
0f Q3 and collector of Q4.

12. Connect the 0,56 ohm resistor R22 beiween
emitter of Q3 and collector of Q4.

18. Connect CR15 cathode io base of @3. Connect
Anode to collector of Q4.

14. Remove and discard the black wire and thepurple
wire conneciing C14 to the terminal strip next to the
Power Supply Assembly.

156. Remove and discard C14,

This completes the modification. The Power Supplies
should be adjusted in accordance with theinstructions
in the Operating and Service Manual for your Wave
Analyzer.

Note

The Modified Power Supply is now equivalent
to the #® Stock Number 310A-65U Power
Supply Assembly. The only difference is
that Diodes CR5 and CR15 are mounted on
the @ 310A~85U Assembly.

Save this Service Note for fulure reference when
servicing the Power Supply in your Wave Analyzer.

01967-1
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Appendix I Model 310A

APPENDIX II
OPTION 01

The 310A-Option 01 instruments use a 100 Kc Crystal Oscillator in place of the 100 Ke calibration multivibrator
{A3Q1, A3Q2, and associated components}. The 100 Kc Crystal Oscillator may be used for both amplitude and
frequency calibration,

The Opticn 01 calibration ogcillator circuit, with the exception of push-button switch S50 and crystal ¥51, is
mounted on the same circuit board {(A3) as is the standard circuit. The Option 01 details of special wiring,
crystal mounting location, testing procedures, replaceable parts identification, and circuit schematic diagram
are included in the Service Note (#310A-1A) which is printed into this appendix.

SPECIFICATIONS
The specifications for the Model 310A Option 01 are the same as those of the standard Model 310A except for the
irequency accuracy of the calibrator, which is as follows:

FREQUENCY ACCURACY
+2KCtol.4 Mc
+ 3 Ke to 1.5 Mce

OPERATION

Whe MARKER switch 550 is depressed, the harmonics of the 100 ke Oscillator may be observed on the output
meter. Select the one closest to the frequency of interest. With MODE at NCRMAL and BANDWIDTH at 200
eps, adjiust ZERO SET for maximum meter indication. Set RANGE for an on-scale reading,

ii-0 02037-1



310A-14A

\"’fb MODEL 310A WAVE ANALYZER
All Serials

INSTALLATION GF 100 KC CRYSTAL CALIBRATOR KIT
& Stock No. 310A-934A

This Service Note outlinesthe procedure for installing
a 100 KC Crystal Calibrator Kit in % Model 3104
Wave Analyzers, all serials.

Installation of this kit converts your regular 4 Model
310A to an & Model 3104, Option 01 instrument which
hag the following calibrator specifications; CALIBRA-
TOR FREQUENCY ACCURACY: =2 KC to 1.4 mc;
+3 KC to 1.5 mec.

This modification includes replacement of the 100 KC
calibration muiltivibrator with a 160 KC crystal osecil-
lator which may be used for both frequency and
amplitude calibration of your & Model 310A.

No special tools or test equipment are required for
modification.

PARTS SUPPLIED IN KIT, & STGCK NO. 310A-95A

Quantity Description #& Stock No,
1 Board assembly, input amplifier calibrator . . . . . . . .. 310A-65T
1 Crystal, I00KC . . . . . . . 0 v o s e e e 0410-0088
1 Bracket, crystal mounting . . .. .. Lo o000 310A-12H
i Cable assembly, marker . . . . . . . . . ... 310A-16W
H Tube socket . . . . L . L L e e 1200-06020
1 Tube clamp . . . . . . . . oo e e e e e e 146G-0033
1 Swifceh, pushbutton . . . . . L L0 L0000 3101-00561
1 Plafe, identification . . . . . . . . L0000 7120-0170
1 Wire, 26 gauge siranded, vellow, 9 inchlength . . . . . .. 8156-0065
1 Wire, 26 gauge stranded, green, Sinchlength . . . . . . .. 8156.0052
i Wire, 26 gauge stranded, white-black-violet,

4inchlength . . .. ... .. .. e e e 8150-0193
3 Machine screw, 6-32 x 3/8 inch with lockwasher . . . . . . 2390-0007
3 Nut, 6-32 x 1/4inech . . . . . . .o 24200003
3 Lockwasher, #8, internal . . . . . . . . . . .. . ... ... 2190-000%
1 Lockwasher, 3/87 internal . . . . . . . . .« . . . .. .. 2190-0016
1 Nut, lamp indicator . . . . . . . . . . 0oL 1450-0044
1 Nut, hex . . . . . o e e e 2850-0030

abcfggp
01688-2
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Figure 1. % Model 310A, Pushbution Switch Location
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INSTALLATION PROCEDURE

1. Disconnect power and remove power cord.

2. Remove top, bottom and both side covers,

3a. Ingtrument Serial No. 312-00283 and beiow:

Drill or punch a 3/8” diameter hole in the frout
panel. Refer to Figure 1 for hole location.

b. Instrument Serial No. 325-00288 and above:

Remove plug button from 3/8"" diameter hole in
front panel.

4. Solder the 24 inch long 4-wire cable assembly
{310A~16W) to the pushbutton switch assembly. Refer
to inset in Figure 2.

5. Mount the pushbutton switch tc the panel asillus-
trated in Figure 2 inget,

[

—

43

RN M-

S

e

il

o

BOTTOM OF FRONT PANEL
T
—— T

8

3I0A-65G SOCKET ASS'Y
fie]

PO

NUT, LAMP INDICATOR = 1450~0044

LOCK WASHER,2 INTERNAL
2180 - 0016
NUT , HEXAGON ~ 2050-0030

e

SHORT THESE
ff"“ PINS TOGETHER

WHITE-RED

BOA-LGeL - -8

Figure 2. @ Model 310A, Pushbutton Switch Assembly, Wiring and Cable Layout
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8. Dress the cable assembly behind the frontpanelto
the left side of the 310A, then through the notchin
the main chassis next to theleft side frame. Continue
dressing cable to location of 310A-65G socket assem-
bly. Refer to Figure 2.

7. Remove and retain board assembly, 310A-65G.

8a. Instrument Serial No. 312-00285 and below:

1. Remove the white-blue wire from the center
tap of Ri, 75 ohm pot, and connect it to the
same tap cn R1 to whichthe blue wire from pin
3 of the 310A-65G socket 18 connected.

2. Remove and discard the violet wire connected
between tap #2 (see Figure 2) on Rl and Pin i
of the 310A-65G socket.

3. Short the center tap and #2 tap on R1 anpd con-
nect the #26 white-black-violet 4 inch wire from
this point to the ground lug near pin 1 of the
310A-65G socket.

b. Instrument Serial No. 325-00288 and above:

Remove the white-black-viclet wire {(connecting
the center tap and tap #2 of R1 withpin 1 of the
310A-65G socket) from pin 1 of the 310A-65G socket
and connect it to the ground lug near pin l. See
Figure 2.

Page 3

9, Conneet the 4-wire cable assembly (310A-16W)
from the pushbutton switch as follows:

a. Violet to pin 1 on the 310A-65G socket assembly.

b. White-red to pin 2 on the 310A-65G socket
assembly.

¢. Green to pin 9 on the 310A~65G socket assembly.
d. Red to terminal on 82 indicated in Figure 2.

10, Mount the tube socket and the tube clamp on the
erystal mounting bracket as shown in Figure 3.

11. Short pin 2 to pin 3 onthe tube socket and connect
the nine inch green wire to this point.

12, Short pin 6 to pin 7 onthe tube socket and connect
the nine inch yvellow wire to this point.

13. Remove the extender boardassembly, M-65A (new
Stock No. 5060-0049) shown in Figure 3. Retain the
hoard and ihe mounting hardware.

14. Using the hardware removed in step 13, mount the
crystal socket assembly bracket to the chassis as
shown in Figure 3.

| CLAMP, TUBE — 1400- 0033

2. BRAGKET, CRYSTAL MOUNTING —
HOA—1ZH

3, SOCKET, TURE - 1200 - G20

KOTE SOCKET KEYWAY
LOCATION

LEFT SiDE FRAME

Figure 3. & Model 310A, Crystal Socket Assembly

01688-1
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15, Insert the extender board assembly in the 310A-
65G socket.

16. Insert the new board assembly, 310A-65T in the
extender board socket.

17, Removethe ‘‘quick disconnect’’ connectors attach-
ed to the two long pins protruding from the ‘“solder’”’
side of the 310A-65T board assembly and solder to
the yeliow and green wires from the tube socket.

18. Slip the connectors over the longpins onthe board
assembly.

Note
They can be connected either way.

19, Insert the crystal (0410-0088) intc the tube
socket.

20. Check wiring to ensure conformance with the
schematic Figure 4.

Note

After the modification has been completed,
the 310A-65G Board Assembly can be re-
inserted in place of the 310A-65T and the
310A can be operated asa regular instrument
if the white-black-violet wire connected
between R1 and the ground lug is returnedtc
pin 1 of the 310A-65G socket.

TEST PROCEDURE

1. Connect a 100 X ohm variable resistor, &% Stock
No. 21G0-0063, as a rheostat in parallel with capaci-
tor C54. (Use short jumper wires.)

2. Connect a X500 (low capacitance) oscilloscope
probe in parallel with Capacitor Cb4. Use any oscil-
loscope with better than 100 XKC bandwidth vertical
amplifier.,

3. Conanect power cord and turn 310A on.

4. Set RANGE switch to CAL and adjust C54 for
maximum sine wave amplitude on the oscilloscope.
Vary the rheostat as necessary to maintain a sine
wave with no clipping visible on the cscilloscope
pattern.

310A-1

5. Remove the oscilloscope probe and rheostat,

6. Connect the oscilloscope probe between the col-
lector of QB3 and ground. A square wave with
40% - 60% symmetry should be observed. If not,
troubleshoot Schmitt Trigger circuit,

7. Depress the pushbutton. The square wave should
be differentiated into sharp marker pulses, If not,
troubleshoot circuit beiween Schmitt Trigger and
Q5 amplifier.

8. Release pushbutton and disconnect oscilloscope
probe.

8. Set FREQUENCY to 100 KC and the ABSOLUTE-
RELATIVE switch to ABSOLUTE.

10. Adjust Cal Level Adj. {R1) for full scale meter
reading.

11. Depress pushbutton and adjust C56 for approxi-
mately 90% full seale meter reading.

12, Repeat steps 10 and 11 until a 100% reading is
obtained with the pushbution released and a 90%
reading is obtained with the pushbutton depressed.

13. With the pushbutton depressed, tune the FRE-
QUENCY through the full range. The meter reading
should be 30% of full scale or greater at each 100 KC
harmonic. If not, troubleshoot all associated cir-
cuitry.

14. Turn 310A off. Remove the extender board and
remount it on the screws holding the crystal socket
assembly bracket.

15. Insert the board assembly 310A-65T in the
310A-65G socket,

16, Replace the top, bottom and side covers.

17. Attach ‘“‘Marker 100 KC" metal tag to front
panel. See Figure 1. A small amount of ‘‘Xylene’*
will activate the adhesive on the tag.

18, Attach this Service Note to the Operating and
Service Manual for your & 310A Wave Analyzer for
future reference to the schematic, test procedure,
and replaceable parts lisf.

* Xylene, one gallon can, @ Stock No. 8500-0041.

01688-1
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Page 6 310A-1

REPLACEABLE PARTS LIST

Ckt. Ref. & Stock No. Description
310A-65T Board assy, Input amplifier and calibrator (this assembly consists
. of the following parts).

Cs, 6, 13 0180-0058 Capacitor, fixed 50 pf 25V
cv 0170-0066 Capacitor, fixed .027 ;1 10%
cs, 9 0180-0033 Capacitor, fixed 50 uf 6V
C10 0140-0110 Capacitor, fizxed 127 pf 2%
Cl1 0166-0200 Capacitor, fixed .22 uf
C1z 0180-0060 Capacitor, fixed 200 uf 3V
Cil 0170-0085 Capacitor, fixed 0.1 uf
C52 0140-0225 Capacitor, fized 300 pf

- (53 0140-0184 Capacitor, fixed 8200 pf
Ch4, 56 0131-0004 Capacitor, variable 16-150 pf
C55 0140-0196 Capacitor, fixed, 150 pf
CR4, 5 1901-0040 Diode 8i: 30 ma 13.5 PIV
CR51, 52 1910-0016 Diode, Ge: 100 ma at 1V, 60 PIV
L51 9140-0072 Coil, R¥ 5000 mh 100 ma
Q3, 4,5 1850-0096 Transistor, Ge: ZN2189
Q51 1854-0003 Transistor, Si: Special
Q52, 53 1854-0011 Transistor, Si: 2N835
R11, 14 0687-1011 Resistor, fxd, comp, 100 ohms, +10%, 1/2W
R12 0687-1221 Resistor, fxd, comp, 1.2K ohms £10%, 1/2W
R13 0727-0055 Resistor, {xd, carbon, 201 ohms, +1,0%, 1/2W
R15 0727-0185 Resistor, fxd, carbon, 28.9K ohms, +1.0%, 1/2W
R16 0690-1021 Resistor, fxd, comp, 1000 ohms, +10%, 1/2W
R17 0758-0034 Resistor, fzd, metal film, 2.4K ohms, +5%, 1/2W
R18 0758~0033 Resgistor, fxd, metal film 2.0K ohms, +5%, 1/2W
R19 0727-0168 Resistor, fxd, carbon, 15K ohms, +1.0%, 1/2W
R20 0758-0079 Resistor, fxd, metal film, 30K ohms, 5%, 1/2W
R21 0758-0044 Resistor, fxd, metal film, 2.2K ohms, 25%, 1/2W
R22 0687-1021 Resistor, fxd, comp, 1K ohm, +10%, 1/2W
R23 0687-2211 Resistor, fxd, comp, 220 ohms, +10%, 1/2W
R24 0687-1621 Resistor, ixd, comp, 1.8K ohms, 210%, 1/2W
R25 0687-1031 Resistor, fxd, comp, 10K ohms, +10%, 1/2W
R26 0687-6801 Resistor, fxd, comp, 68 ohms, £10%, 1/2W
R51 0687-1231 Resistor, fxd, comp, 12K chms, =10%, 1/2W
R52, 56, 59 0687-4721 Resistor, fxd, comp, 4.7K ohms, +10%, 1/2W
R33 0687-2221 Resistor, fxd, comp, 2.2K ohms, £10%, 1/2W
R54 4727-0176 Resistor, fxd, carbon, 20.4K ohwms, =1.0%, 1/2W
RA5 07270178 Resistor, fxd, carbon, 4.7K ohms, +1.0%, 1/2W
R57 0687-1G21 Resistor, ixd, comp, 1K ohms, +10%, 1/2W
R58 0687-1811 Resistor, fxd, comp, 180 ohms, +10%, 1/2W
R60, 62, 63 0887-1531 Resistor, fxd, comp, 15K ohms, +10%, 1/2W

01688-1



310A-1

Ckt. Ref.

R61
¥51

01688-1

REPLACEABLE PARTS LIST (Cont’d)

& Stock No. Description
0687-2731 Resistor, fxd, comp, 27K ohms, +10%, 1/2W
0410-0088 Crystal, 100KC

1251-0162 Connector, male, printed ckt
1251-0163 Connector, female, printed ckt
1200-0020 Socket, tube, octal

1400-0033 Clamp, tube

3101-0051 Switch, pushbutton, DPDT
7120-0170 Plate, identification

310A-12H Bracket, crystal mig

310A-16W Cable assy, marker

Page 7



SALES AND SERVICE OFFICES IN THE U.S. AND CANADA

ALABAMA

-+ Huntsville, 35801
Hawiett-Packard
Southern Sales Division
Moliday Office Ctr., Sulte 18
{205) 8814591

ARIZONA

-+ Scottsdale, 85251
Hewlet Packard
MNegly 5Sales Division
300% No. Scottsdale Rd.
{£02) 945-740i

Tucson, 85716
Mewlatt-Packard
Neely Sates Division
232 So. Tucson Blvd.
{602) 623-2564

CALIFORNIA

-+ Los Angeles Area
Hewleit-Packard
Neely Sales Division
3939 fankershim Blvd.
North Holiywood, Calif, 91604
{213) 877.f282 and 766-3811

Sacramento, 95821
Hewleit-Packard
Neely Sales Division
259] Caslshad Ave.
{916) 482.1463

San Diego, 92106
Hewleti.Packard
Neely Sales Division
1955 Shafter Street
(714} 223.8103

A San Franciseo Ares
Hewleti-Packard
Meely Sales Division
501 Lewrel Street
San Carlos, Calif, 94071
{415} 591-7661

COLORADO

-+ Denver, B02212
Hewlet-Packard
Lahana Sales Division
PO, Box 22065
Belleview Yalley Hy. interchange
{303} 7713455

CONNECTICUT

4 Middletown, 056458
HewleH-Packard
Yewsell Safes Division
589 Saybrock Rd.
(203) 34s-b6i1

FLORIDA

4 Orlande, 32803
Hawleit-Packard
Forida Sales Division
621 Commonwealth Ave
(305} 425.554]

5S¢, Petersbury, 33708
Hewlet-Packard

Florida Sates Division
410-150th Ave., Madeira Beach
{813) 391.0211

£ For repair services in the San Francisco area, please contack Hewlet-Packard, 395

+- Indicates Instrument Repair Sistions,

GEOQORGIA

-4 Atlenta, 30305
Hewleti-Packard
Southern Sales Division
3110 Maple Drive, N, E.
{404) 233.114%

FLLINCOHS

4 Chicogo, 60645
Hewleti-Packard
Crossley Sales Divisior
2501 Wast Petersen Ave.
{312) 275-160C

INDIANA

-4 indionapolis, 46205
Hewleit-Packard
Crossley Sales Division
3919 Meadows Dr,
(337) 546-4891

KENTUCKY
Louisville, 40218
Hewleh-Packard
Scuthern Sales Division

Suite 4, 3411 Bardstown Rd.

(502) 459-4140

MARYLAND
Baltimore, 27207
HewiethPackard
Morman Sales Division
6660 Security Blvd.
(301} 944.5400

-4+ Washington, D. C. Arew
Hewlett-Packard
Horman Sales Division
941 Roliins Avenue
Rockville, Md, 20852
(361) 427-754C

MASSACHUSETTS

~+ Baston Area
Hewlett-Packard
Yewell Sales Division
Middlesex Turnpike
Buriington, Mass. 01804
{617) 272.9000

MICHIGAN

+ Dedroit, 48235
Hewlett-Packard
Crosstey Sales Division
14425 West Eight Mile Road
(313) 342-5708

MINNESOTA

—+ 5%, Poul, 55114
Hewiett-Packard
Crosstey Sales Division
842 Raymend Avenue
{612} 446-788|

MISSOUR]
Koansas City, 84131
Harris-Hanson Company
7714 Paseo Street
{876} 444-3494

4 3%, Louis, 63144
Harris-Hanson Company
2814 South Brentwood Bivd,
{314) &47-4348

NEW JERSEY

Ashury Park Area
Hewlett-Packard
Robinson Sales Division
Shrewsbury, New Jersay
{201) 747-1060

Englewood, 07431
Hewleth.Packard
RMC Sates Division
3% Grand Avenue
(201} 5673933

HEW MEXICO

-+ Albuguerque. 87108
Hewlett-Packard
Meely Sales Division
450GF Lomas Bivd,, N. £
{505} 2855584

Las Cruces, 88001
Hewlett-Packard
Neely Sales Division
114 5. Water Street
{505} 526-2484

NEW YORK

4 New York, 10021
Hewlett-Packard
RMC Sales Division
236 East 75%h Street
{2%2) 879-2023

-+ Rochester, 14625
Hewlet-Packard
Syracuse Sales Division
80C Linden Avenus
{716} 3814120

<+ Poughkeepsie, 125607
Hewlatt-Fackard
Syracuse Sales Division
82 Washington 34,
{714} 454.733¢

+ Syracuse, 13211
Mewlett-Packard
Syracuse Safes Division
Pickard Bidg., E. Moiloy Rd.
{315} 454-2486

NORTH CAROLINA

-+ Migh Polnt, 27262
HewleH-Packard
Southern Sales Division
1923 N. Main Street
{919) BB2-4873

OHIO

-+ Cleveland, 44129
Hewlett-Packard
Crossley Sales Division
5579 Pear! Roa
{214) 884.9209

<4 Dayton, 45409
Hawlett-Packsrd
Crossley Sales Division
1250 W. Dorothy Lane
(513} 299-35%4

Page Mill Road, Paio Alto, California, Tel.

PENNSYLYANIA
Camp Hill
Mewiett-Packard
Robinson Sales Division
(747} 7376791

<+ Philadelphia Area
Hewiett.Packard
Robinson Sales Division
144 Efizabeth Street
West Conshohocken, Pa, 19428
{215) 248-1600 and 828-6200

Pitsburgh Arec
Hevlett-Packard
Crossley Sales Division
2545 Moss Side Blivd,
Manroaville, Pa. 15144
(412} 2738227

TEXAS
<4 Dalles, 75209
Hewlett-Packard
Southwast Sales Division
P.O. Box 7165, 3505 inwood Rd,
(214} 357-1881 and 332-6667

-4 Houston, 77027
Hewlett-Packard
Scuthwest Sales Division
P.O. Box 22813, 4242 Richmond Ave.
(713} 6672407

UTAM
Sal Lake City, 84115
Heawieti-Packard
Lahana Sales Division
1482 Major S%,
{801) 485-8166

VIRGINIA
Richmond 23230
HewleH-Packard
Southern Sales Division
2112 Spencer Road
(703} 282-5451

WASHINGTON

<+ Seattle, 98109
ARYA, fne,
i320 Prospect Sireet
{208) 622-0177

CANADA
-4 Montreal, Quebec

Hewlet-Packard (Canada) Lid.
8270 Mayrand Street
{514} 735-2273

O¥tawd, QOntario

Hewlet-Packard (Canada} Lid.
1762 Carling Avenue
(613) 722.8182

Torento, Ontario

Hewletr-Packard {Canada} Lid.
1415 Lawrence Avenue, West
{416) 2499196

{415} 326-3950.




7, SALES AND SERVICE OFFICES

FOR SALES AND SERVICE ASSISTANCE IN AREAS NOT LISTED CONTACT:

in Europe {n Latin Americe Eisewhere
Hewlett-Packard S, A, Hewlett-Packard Inter-Americas Hewlett-Packard
54 Route des Acacias 4 150§ Page Mili Read International Marketing Department
Geneva, Switzerland Palo Alfo, Caifornia 94304, U.S.A, -+ 150f Page Mill Road
Telephone: {022} 42.81.50 Telephone: {415) 32&.7000 Palo Alfo, California 94304, U.S.A,
Telex: 2,24.86 TWX: 415-492-9200 Telephone: {415} 326-7000
Cabie; HEWPACKSA Telex: 03281 TWX: 415-492-9200
Cable: HEWPACK Telex: 033811

<4 Indicates Repair Stations Ceble: HEWPACK






