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GUARANTEED PERFORMANCE SPECIFICATIONS

FREQUENCY ACCURACY

Each range is individually calibrated to an accuracy of 0. 5%.
Electronic fine tuning with or without modulation; 20 kHz fre-
quency shift at 470 MHz. Incremental tuning range 16 kHz.

OUTPUT VOLTAGE, RF
OSCILLATOR

Continuously variable from 0.1 microvolt to 100, 000 microvolts
(also calibrated from -8 dbm to 128 dbm) across 50-ohm termi-
nation. On 890-960 MHz band output is approximately 2000
microvolts per individually calibrated chart.

AUTOMATIC REFERENCE
LEVEL

No manual adjustment necessary. Accurate to *10% from 25 MHz

to 470 MHz.

FREQUENCY STABILITY

Less than 0.001% frequency shift (short term, 5 minute stability)
after 1-hour warm-up.

MODULATION FREQUENCIES

Internal: 1 kHz, #2% sinewave.
20 Hz sawtooth sweep.
dc incremental

Note: Internal modulation signals available at EXT MOD connector.

External: dc to 20 kHz (1 volt rms required for 16 kHz deviation).

OUTPUT VOLTAGE, IF
OSCILLATOR

(Model S1318A only): Maximum output better than 0.5 volt into a
50-ohm resistive load (crystal position 0.3 volt). A front panel
potentiometer gain control provides at least 50-to-1 attenuation.

MODULATION FIDELITY

Within 1 db to 15 kHz.

MODULATION DISTORTION

Less than 3% at 16 kHz deviation.

+16 kHz peak. Direct reading on panel meter for all ranges.

FEit Accuracy £10%.
Double shielding for oscillator unit and multisection, individually-
SHIELDING shielded rf filters reduce stray leakage to extremely low value.

Carrier leakage is negligible.

RESIDUAL MODULATION

Less than 100 Hz at 460 MHz.

POWER SUPPLY

115/230 v ac, 50-60 Hz, 21 watts power consumption.

WEIGHT

27 1bs. with cover.

DIMENSIONS

11-1/2" high x 15-1/8" wide x 10-3/4" deep.

The instrument is supplied complete with front cover and detachable line cord.
cable and termination pad are optional and must be ordered separately.

Output

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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FOREWORD

SCOPE OF INSTRUCTION MANUAL

The equipment covered in this instruction
manual was manufactured for Motorola Commu-
nications & Electronics Inc. by Measurements
Division, Daven Corporation, Manchester, New
Hampshire. The information in this manual is
based on data supplied by the manufacturer and
is reproduced with their permission.

NOMENCLATURE

Motorolatest equipmentis specifically identi-
fied by the model number on the nameplate. Be
sureto use the entire model number when making
inquires about your equipment.

INSTRUCTION MANUAL REVISIONS

Changes which occur after an instruction
manualis printed are described in the Instruction
Manual Revision. These bulletins give the reader
complete information on the change including
pertinent parts listing data.

STORAGE

Remove dust from controls and outer surface
of instrument with a clean rag. Wrap instrument
in heavy wrapping paper and seal seams with
gummed tape or similar adhesive. Store in a
dry place. If excessive humidity is unavoidable,
the wrapped instrument should be placed in a
moisture-proof bag with a sufficient quantity of
drying agent, such as silica gel, to insure a dry
atmosphere. When the use of bag and desiccant
is necessary, the instrument should be checked at
six-monthintervals to determine the effectiveness
of the seal.

SHIPMENT

Wrap the instrument with a heavy wrapping
paper and seal seams with gummed tape or simi-
lar adhesive. Place in fibre-board carton or
wooden box large enough to permit at least three
inches of excelsior or similar packing material
between the instrument and sides of the box. For

export packing, the instrument must be wrapped
in water-proof paper and the seams sealed witR
water-proof glue or similar sealing compound

before being placed in a wooden box.

PARTS AND SERVICE

CAUTION

Read the '"Maintenance Precautions"
section of this manual before attempt-
ing to open or servicethe FMfrequency
generator. Only maintenance proce-
dures specifically coveredin the manual
may be performed in the field without
danger of serious damage to the equip-
ment. If any other maintenance is re-
quired for this instrument, pack the
instrument as indicated above and ship
to the nearest Motorola Parts Depot.

When ordering replacement parts, the com-
plete number identification of the item must be
used. Orders for instruction manuals should
also be sent to the parts depot. Motorola Parts
Depots are located at the following addresses:

2333 Utah Ave., El Segundo, California 90245

1170 Chess Drive, San Mateo, California 94404

Lake Mirror Road, Forest Park, Georgia 30050

1313 E. Algonquin Road, Schaumburg, Ill. 60172

85 Harristown Road, Glen Rock, New Jersey 07452

12955 Snow Road, Parma, OChio 44130

3220 Belt Line Road, Dallas, Texas 75234
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MODEL TABLE

MODEL - = - RF BANDSD - - IF E:NDS
S1318A || 25-32 MHz | 32-41 MHz [41-54 MHz |130-175 MHz [400-470 MHz | 890-960 MHz* XTAZ_
1,2, 3,4,
S1319A || 25-32 MHz | 32-41 MHz [41-54 MHz |130-175 MHz |400-470 MHz | 890-960 MHz* -=
S1320A || 25-32 MHz | 32-41 MHz |41-54 MHz | 68-88 MHz 130-175 MHz | 400-470 MHz --
S1321A || 25-32 MHz | 32-41 MHz |41-54 MHz | 68-88 MHz 88-115 MHz |130-175 MHz -
S1329A || 25-32 MHz| 32-41 MHz |41-54 MHz |130-175 MHz [400-470 MHz | 470-512 MHz --

*%See Separate IF Range Table.
#*Second Harmonic of 445-480 MHz.

1. DESCRIPTION

a. Radio Frequency Section

The four Motorola FM signal generator mod-
els showninthe above table differ onlyin frequency
range coverage. Each model has six switchable
rf frequency ranges. The primary signal is gen-
erated by a double shielded nuvistor oscillator
The output has a mutual inductance at-
tenuator of the waveguide-below-cut-off type.
This output is calibrated in terms of the voltage
developedacross a 50-ohm resistive termination.

circuit.

The output voltage level is continuously monitored
by a temperature-compensated barretter bridge.
The output of the barretter bridge controls an
automatic level adjusting circuit. The modulator
is a 1000-Hz Wein bridge RC oscillator using
variable-capacitance diodes. Peak deviation may
be varied from zero to 16 kHz. Internal dc mod-
ulation wvoltages provide metered incremental
carrier shifts up to 16 kHz each side of the car-
An internal 20 Hz saw-tooth generator
provides continuously adjustable metered sweep
width up to 32 kHz peak-to-peak.

rier.

b. Power Supply Section

A regulated dc power supply is used for the
nuvistor tube plate supply and for transistor bias
supplies. The power transformer has four out-
put windings. One windingis used for the 6. 3-volt
ac pilot lamps. A 14.5-volt ac winding feeds a
bridge rectifier, CR3. A single series rectifier
transistor (Q4)takes its sense voltage from Zener
diode CR4 and the 12-volt adjust control R17. The
filtered series output is connected to the +12-volt
supply line and serves as a regulated sense voltage
for the negative 6-volt supply. The negative sup-
ply is takenfroma l0-voltac winding and a bridge

rectifier. A voltage sense transistor (Ql) takes
its sense voltage from the negative supply adjust
control R5 in the output divider (with R4 and R6).
Q1 feeds the driver Q2 which feeds the series
regulator Q3. The filtered regulated output of this
supply is a negative 6.3 volts dc.

The high voltage supply is taken from a 125-
volt winding and a bridge rectifier. Qb compares
the divider voltage from the output with the fixed
reference voltage at the plate of V1 voltage regu-
lator tube. Q6 also controls the series regulator
transistor Q7. In case of a short circuit of the
output, Q5 conducts to saturation and cuts off the
regulator. This serves to protect the nuvistor
tube. R14 on the divider is the adjustment con-
trol for the 115-volt dc output.

c. Intermediate Frequency Section

The S1318A Signal Generator is the only model
whichincludes anindependent i-f signal generator.
Two crystal sockets accommodate the most com-
monly used crystal pin spacing. Use of crystal
control provides highly stable i-f frequency out-
put in the 250 kHz to 1 MHz range. Refer to the
following IF Frequency Range Table for the addi-
tional (non-crystal controlled) ranges.

IF Frequency Range Table

BAND RANGE

1 2.4-3.9 MHz

2 3.9-6.0 MHz

3 6.8-9.4 MHz

4 69.0-76.0 MHz
Note: For i-f frequencies not in the above bands
use on harmonics. For example, for 12 MHz
hise 6 MHz, etc.
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TEKA-16
Canvas Cover

TEKA-64
Carrying Case

2. ACCESSORIES AND AUXILIARY EQUIPMENT

a. Accessories

(1) Model SLN6329A Output Matching Pad;
6 db loss, with Type N Input Connector and UHF
Output Connector.

(2) Model SLN6330A Output Matching Pad;
6 db loss, with Type N Input Connector and Type
N Output Connector.

(3) Model SKN6019A Cable; 4 ft. of RG-55 /U
with Type UHF Connectors at both ends.

(4) Model SKN6020A Cable; 4 ft. of RG-55/U
with Type N Connectors at both ends.

(5) Model TEKA-16 Case; #10 cotton duck
canvas, hood-type protective cover.

(6) Model TEKA-64 Case; heavy duty carrying
case with reinforced corners for maximum pro-

tection.

b. Auxiliary Equipment

(1) Measurements Model 202-C Standard
Barretter Bridge.

(2) Measurements Model 111-B Crystal Cal-
ibrator.

(3) Motorola Model S1323A Standard Devi-
ation Meter.

(4) Motorola Model S1063A DC Multimeter
or equivalent high impedance meter.

(5) Motorola Model S1051C AC Voltmeter or
equivalent.

SKN6020A
Cable

3. CONTROL FUNCTIONS
a. POWER

(1) The ON-OFF switch controls the appli-
cation of line voltage to the primary of the power
transformer.

(2) A fuse located at the rear of the unit
protects against overloads (1/4 amp for 115-volt
ac operation or 1/8 amp for 230-voltac operation).

b. TUNING Dial

(1) The RANGE knob selects one of the six
available frequency ranges. The range letter and
frequency appears in the window above the knob
as it is rotated.

(2) The coarse TUNING knob sets the desired
carrier frequency. The frequency is indicated
under the fiducial line in the panel opening direct-
ly above the RANGE knob. The frequency dial
will automatically disengage when the usable part
of the tuning range has been passed. To facilitate
selectivity measurements about any center fre-
quency, the frequencydial maybe disengagedfrom
the tuning mechanism by pressing the coarse
TUNING knob to the right. The coarse TUNING
knob may then be rotated so that it may be placed
at zero with reference to its calibration marks.

(3) The fine TUNING knob electronically fine
tunes the oscillator.

c. EXTernal MQDulation

(1) The EXT MOD binding posts located at
the bottom of the panel permit the application of
an external signal for frequency modulation of the
carrier.
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(2) Approximately 16 kHz FM deviation is
produced per 1.0 v rms of modulating signal. The
deviation is indicated on the panel meter,

d. Output Level Control

(1) The outputcontrolis a dialcalibratedin
MICROVOLTS and DBM. This dial adjusts the
position of the output loop in the piston attenuator
and will indicate the true output in MICROVOLTS
(100, 000 to 0.1) or DBM (-8to -128) whenthe RF
OU Tput connector is terminated in a 50-ohm re-
sistive load.

(2) In order to check the output rflevel, the
MOD/DEV switch must be in the CW position.
This connects the meter to the output bridge cir-
cuit. When the MOD/DEV switch is in any other
position, the meter is disconnected from the
barretter bridge andis usedtoindicate frequency
deviation.

(3) When a 50-ohm, 6 db pad is connected
between output connector and 50-ohm load resis-
tor, the output level is read directly beneath the
pad line on the plastic fiducial.

e. MOD/DEV Switch

(1) The MOD/DEV switchislocated adjacent
to the meter. Its purpose is to supply the carrier
signal with the type of modulation desired.

(a) The EXT position allows external
modulation to be applied to the oscillator via the
two EXT MOD binding posts located at the bottom
of the front panel. The deviation is indicated on
the panel meter.

(b) The CW position provides an unmod-
ulated continuous-wave carrier. In this position
the panel meter is connected to the bolometer
bridge for rf voltage level checking.

(c) The 1000 Hertz position applies
approximately 1 v rms to the modulator input for
internal 1000 Hz modulation.

(d) The INCR position permits incre-
mental adjustment of the carrier frequency.

(e) The —~ 1 (saw-tooth) position
applies a sweep voltage to the modulator input for
internal modulation. The saw-tooth waveform is
alsoavailable from the EXT MODbinding posts for
application to the horizontal or sync input of an
oscilloscope.

i Deviation Control

(1) The deviation control is a potentiometer
which controls frequency deviation when either
internal or external modulation is employed. It
also adjusts incremental frequency shift. It is
operated by the smaller knob on the MOD/DEV
switch.

(2) The frequency (KC DEVIATION), or in-
cremental frequency shift, is indicated on the
panel meter.

g. Meter

(1) The meter is usedto check the reference
level of output voltage and also to measure devia-
tion.

(2) When the MOD/DEYV switch is in the CW
position, the meter is connected to the barretter
bridge to monitor the rf output level.

(3) When the MOD/DEYV switch is in any
other position, the meter is disconnected from
the barretter bridge and indicates frequency de-
viation in kHz, In this case the meter is connect-
ed to a crystal diode rectifier and operates as an
ac voltmeter.

(4) When the MOD/DEV switch is in the
INCR position, the meter indicates incremental
shift in carrier frequency.

4. OPERATING PROCEDURE

a. Connect the power cord to a 115-volt ac
50-60 Hz power source.

NOTE
For 230-volt ac 50-60 Hz operation, set
Line Voltage Selector switch S4 to the
230-volt position; and insert the 1/8 amp-
ere, 230-volt fuse in the power supply
chassis.

b. Place the POWER ON-OFF switch in the ON
position. Allow about ten minutes for the instru-
ment to become stabilized.

c. Rotate the RANGE knob to select the desired
frequency band.

d. Set the coarse TUNING knob to the desired
carrier frequency and adjust the fine TUNING
knob as necessary for critical frequency adjust-
ment.

e. Turn the MICROVOLTS dial to the desired
output voltage as indicated under the fiducial line.
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f. To frequency modulate the carrier, set the

MOD/DEV switch to EXT, 1000, INCR, or "saw-
tooth'" as desired. Rotate the deviation control to
the desired kHz DEVIATION as indicated on the

meter,

g. To frequency modulate the carrier using ex-
ternal modulation, connect the modulating signal
tothe EXT MOD binding posts. This signal should
be approximately 1V rms to produce the full 16
kHz of deviation. Set the MOD/DEV switch to
EXT and rotate the deviation control to desired
kHz DEVIATION as indicated on the meter.

h. If incremental control of carrier frequency
is desired, set the MOD/DEV switch to INCR.
The deviation control adjusts the frequency shift,
as indicated on lower scale of the meter.

i. For all frequency bands, the deviation in
kHz is indicated on the panel meter to an accuracy
of £10% of full scale.

5. INSTRUMENT CHECKOUT PROCEDURE

NOTE
Use this procedure when the instrument
is received and periodically thereafter
to check performance.

a. Following the '"Operating Procedure', allow
the instrument to stabilize for about 10 minutes.

b. Set the MOD/DEV switch in the CW position
and the RANGE switch to the lowest scale. The
meter pointer should rest on zero on the meter
dial (deviation scale).

c. Repeat step "b" for each frequency range.

d. Place the MOD/DEV switch in the 1000 posi-
tion and rotate the deviation control knob from
fully counterclockwise to fully clockwise. The
meter pointer should deflect from zero to full
scale.

6. MAINTENANCE

CAUTION
Refer to the precaution steps in this
section before attempting to service
the signal generator.

The purpose of this section is to acquaint
operating and maintenance personnel with proce-
dures for making certain adjustments that may be
necessary after a tube or critical part is replaced.

It should be noted that most of the field replaceable
parts are available from Motorola. Use Motorola
part numbers when ordering. Pre-tested and
preadjusted plug-in printed circuit boards are
also available. These generally require very
slight readjustment after installation. The adjust-
ment procedures outlined in this section should be
carefully followed.

a. Precaution

Observe the following precautions if the unit
is opened for service:

(1) Do not attempt to readjust any controls
not specifically described in the following para-
graphs.

(2) Do not use an ohmmeter or other source
of current without first unsoldering one terminal
of each of the bolometer assemblies. These bo-
lometer elements are easily burned out and diffi-
cult to replace.

(3) The instrument should not be grounded
during a soldering operation because of possible
electrical leakage in soldering irons.

(4) Exposed portions of the calibrated car-
rier frequency dial should be protected against
handling. No liquids should be used for cleaning
this dial.

b. Removing the Instrument From the Case

(1) Disconnect the power cord from the ac
source.

(2) Turn the MICROVOLTS dial clockwise
to the 100, 000 microvolts position.

(3) With the instrumentin its normalupright
position, remove six Phillips head screws nearest
the front edge of the case. Two oneach side, one
on the top and one on the bottom. Break the seal-
ing wax on the bottom screw. The front section
of the instrument is now free of the case except
for the cable connecting it to the power supply
chassis.

(4) Gently tip the top of the instrument for-
ward so that the edges of the front panel may be
grasped with the hands. Remove the instrument
from the case.

(5) Lay the instrument face down, supporting
the edges of the panel on a pair of 2" x 4" wood
blocks or equivalent. Allow clearance so that no
weight rests on the control knobs.



(6) The power supply assembly may be re-
moved from the case by removing the six Phillips
head screws holding it into the case.

c. Removing the Front Panel

(1) Place the instrument with the top edge
of the panel down.

(2) Remove the RANGE, coarse and fine
TUNING and MOD/DEV knobs.

(3) Remove the clear plastic fiducial which
is located above the MICROVOLTS dial. Remove
the MICROVOLTS dial.

(4) Remove the connections from the EXT
MOD posts.

(5) Disconnect the leads from the meter.
Mark the leads so that they may be properly re-
placed.

(6) Remove the six Phillips head 6-32 screws
(2 nickel and 4 black) from the face of the panel.

The front panel is now free of the front section.

d. Lamp Replacement

(1) For meter lamp replacement remove the
instrument from the case. Remove the bayonet
6-volt lamp and replace with a #44 lamp or equal.

(2) For carrier frequency dial lamp replace-
ment remove the instrument from the case and
remove the front panel. Remove the bayonet
6-volt lamp and replace with a #44 lamp or equal.

e. Power Supply Adjustment

(1) Removethe instrument and power supply
from the case, exposing the numbered pin connec-
tions on the undeside of the power supply connec-
tor mounted on the power supply chassis.

(2) With the instrument connected to the
power supply, connect the power supply to an
adjustable source of ac power.

(3) Adjust the ac line voltage to 115 volts
(Note: Some instruments are prewired to operate
on 230-volt ac - adjust accordingly).

(4) Switch instrument POWER switch "ON'".

(5) Using an accurate (£3% or better) high
impedance VOM (20, 000 ohms-per-volt suggested),
measure and adjust the three power supply voltages

as indicated below. Do not readjust power supply
voltages if within +3% of nominal values. A slight
change in adjustment could affect the adjustment

of other circuits:

Voltage Test Point On Adjustment
ges Connector Control
(adjust 1st) pt 3 to ground 4 +115V ADJ.
+115 volts dc
(adjust 2nd) pt 2 to ground 4 +12V ADJ.
+12 volts dc
(adjust last) pt 1 to ground 4 -6.3V ADJ.

-6.3 volts dc

(6) Vary the line voltage £15 volts ac. The
+115-volt de and +12-volt dec supplies will not vary
noticably over this range. The -6.3-volt dc sup-
ply will vary up to 0.1 volts dc.

(7) If a high sensitivity oscilloscope or ac
meter is available, check residual hum and noise
of the three power supplies:

+115 volts dc - less than 5 mv rms.

+12 volts dc - less than 1 mv rms.

-6 volts dc - less than 1 mv rms.

NOTE
Adjustment of the power supplies affects
many other adjustments throughout the
instrument. It is important therefore,
that the remainder of the measurements
described in this section be performed
and adjustments made as indicated.

f. RF Oscillator Tube Replacement

(1) Removethe strapholding the V101 Oscil-
lator shield covers.

(2) Twist off the outer and inner shield
covers. Tools must never be used to pry off
these covers as even slight dents in the cans or
covers may cause serious leakage of the carrier.

(3) Remove the lower screw from roller
spring on top of the coil disc and retract the upper
screw sufficiently to permit roller to be removed.
Rotate the spring to clear the coil disc.

(4) Rotate coil disc to place detent roller
midway between detent positions.

(5) Hold coil disc firmly and remove nut
which secures the coil disc (use a 1' spanner
wrench).



(6) Lift the detent roller clear of disc edge
and carefullylift coil disc assembly from its hub.
The oscillator tube V101 is now available for re-
placement. If possible, select a tube which has
the least effect on the frequency calibration.

(7) Retract the detent roller, making cer-
tain its spring is engaged. Lower the coil disc
in proper position to engage the flatted portion of
the coil disc hub. Release detent roller against
the edge of coil disc and rock disc until it is prop-
erly seated. Replace the coil disc nut and tighten
firmly.

(8) Replace the roller, insert the lower
roller spring screw and tighten both screws.

(9) Checkalignment of the three coil contacts
with their respective contact posts on the capaci-
tor assembly since misalignment may cause
serious damage.

(10) Replacethe oscillator shield cans making
certain that the factory marks line up on each
cover and shield. Replace the holding strap.

g. RF Oscillator Voltage Variable Capacitor
Replacement

CAUTION
The voltage variable capacitors used in
this equipment have seldombeen a cause
of trouble. Although the voltage vari-
able capacitors have often been suspected
of causing noise, instability and even
hum in the Signal Generator, the prob-
lems could almost invariably be traced
to other causes. Installation and adjust-
ment of the voltage variable capacitors
is particularly critical and should only
be performed after very careful con-
sideration.

(1) Remove the rf oscillator shield covers
and coil disc as described in Section f.

(2) Unsolder and replace the entire voltage
variable capacitors assembly including C102 and
C105 trimmer capacitors, voltage variable capa-
citors C103 and C104, and 150K resistors R103,
R104, and R105. The trimmer closest to the
panel (C102) should be preset to 5 pf., before the
assembly is installed in the oscillator.

(3) Replace the coil disc assembly as de-
scribed in paragraph 6. f.

(4) Set the Generator to '""A'' Range and set
irequency to the ""A'" range frequency (shown on
dial).

(5) Modulate the oscillator using the internal
1000 Hz modulation (set to 16 kHz deviation).

(6) Using an external Standard Deviation
Meter such as Measurements Model 140A or
Model 920, measure the actual deviation.

(7) Adjust trimmer C105 until the actual de-
viation measures 16 kHz.

NOTE
The voltage at the wiper of section 3 of
the Deviation Band switch should meas-
ure 6 volts ac rms with approximately
55 volts dc bias and 16 kHz deviation.
If not, set the deviation control to pro-
vide these voltages regardless of the
internal modulation meter reading.
Reset trimmer C105 to obtain 16 kHz
deviation as measured on the external
Deviation Meter. This will necessitate
readjustment of the Deviation Adjust
Potentiometers as outlined in para-
graph 6.e. of this section.

h., RF Oscillator Bolometer Replacement

CAUTION
In testing the bolometer circuit, do not
use an chmmeter or other source of
current without first unsoldering one
terminal of each of the bolometer
assemblies. The bolometer elements
are easily burned out and difficult to
replace.

The instrument should not be grounded
during a soldering operation because of
possible electrical leakage in the sol-
dering iron.

(1) Remove the rf oscillator shield covers
and coil disc as in Section f. exposing the bolo-
meter block assembly.

(2) Make careful note of the lead-dress of
the wires and cable leading to and from the bolo-
meter block (including the wire passing through
the sub-panel of the instrument).

(3) Disconnect the resistance wire insulated
leads from the filter terminals by unsoldering
carefully.



(4) Disconnectthe wirewhichpassesthrough
the sub-panel to the rf choke by unsoldering the
choke end.

(5) Remove the three 6-32 screws which
attach the block to the shields and sub-panel.

(6) Gently remove the bolometer block,
drawing the attached wire through the sub-panel.
Allow the shielded cable to remain attached to
the block.

(7) Unsolder the lead attached to the bolo-
meter throughthe leadwasheredhole inthe bottom
of the block. Also detach the connection to the
terminating resistor R109 through the access
hole in the bottom of the block.

(8) Loosen the 4-40 Allen head set screws
and slide the bolometer assemblies from the block.

(9) Reinstall repaired bolometer blockassem-
blies into the block; resolder connections and re-
tighten set screws. Reshape the lead washer
slightly concave to assure positive seal of the
shield and sub-panel hole.

(10) Reinstall the bolometer block. Tighten
the three mounting screws evenly to assure tight
lead washer seal.

(11) Reconnectallleads carefully and redress
to minimize effects of leakage and spurious reson-
ance.

(12) Reinstall the coil disc and the shield
covers as described in Section f.

i. Automatic Output Board Adjustment

(1) Connect the rf output of the instrument
through a Model SKN6020A Cable and Model
SLN6330A 6-DB Pad to the input of a Measure-
ments Model 202C Standard Barretter Bridge.

(2) Carefully adjust the mechanical zero of
the signal generator.

(3) Disconnect the +115-volt dc lead from
the rf filter capacitor C109. Insulate the lead
irom the grounded chassis.

(4) Connect the output of anexternal variable
power supply to C109. The power supply should
be capable of supplying up to 25 ma de.

(5) Turn the generator POWER switch ON
to provide filament voltage to the oscillator nu-
vistor tube V101.

(6) Set the output of the generator to 0.1
volts on the attenuator dial.

(7) Adjust the external power supply to pro-
vide a 50 microvolts reading on the barretter
bridge.

(8) With the MOD/DEV switchinthe CW po-
sition; adjust the OUTPUT ADJ pot on the incr.
dist. printed circuit board until the meter reads
zero.

(9) Short the input to the bases of Q701 (on
the automatic output printed circuit board) to-
gether. CAUTION - Be extremely careful to not
short either of these points to ground or to any
other point on the socket. This could instantly
destroy the bolometers inthe rfoscillator circuit.
Adjust the BAL control R708 for zero reading on
the meter.

(10) Adjust BIAS control R704 for a reading
of 75 volts dc as measured at the output of Q703
using an accurate high impedance meter. This
voltage reading is available from the lead pre-
viously disconnected from C109.

(11) Turn the power OFF and remove the ex-
ternal power supply.

(12) Disconnect the short at the input to Q701.

(13) Reconnect the output lead to C109.

(14) *Turn the power ON and test each range
of the generator to see that the meter '"zeros' in
the CW position. The output voltage measured at
C109 should vary within the range of 25 volts dc
to 105 volts dc in the normal control of output
level.

(15) If the readings on the Model 202C donot
spread properly about the 50 microvolt reading,
readjust the OUTPUT ADJ accordingly. Recheck
the output throughout each frequency range.

j.  Output (Incr.Dist. Board Pt.3) Adjustment

(1) Check each frequency range of the gen-
erator withthe MOD/DEV switch inCW to see that
the Automatic Output Board and the rf oscillator
are functioning properly.

(2) Connect the output of the generator
through a Model SKN6020A Cable and Model
SLN6330A 6-DB Pad to the input of a Measure-
ment Model 202C Standard Barretter Bridge.
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(3) Set the output level control of the gen-
erator to 0.1 volts (100K uv). The reading on the
temperature stabilized and ''zeroed' barretter
bridge should be 50 uv +10%.

(4) Check each frequency range of the gen-
erator for output voltage accuracy.

(5) Adjust the OUTPUT ADJ R309 located
on the incr. dist. printed circuit board for opti-
mum compromise of output accuracy over the
frequency ranges of the instrument. Allow a few
seconds after each adjustment for the automatic
output circuit to stabilize.

k. Deviation Ampl. Board Adjustment

(1) Attach a meter such as Motorola Model
S1063 Series to the collector of Q502 on the Dev.
Ampl. Board. Set the meter to the +100V DC
range.

(2) Turnthe signal generator POWER switch
ON,

(3) Turn the deviation control on the unit to
maximum CCW in the EXT modulation position.

(4) Adjust BIAS II R508 for a reading of45
volts on the meter.

(5) Turn the deviation control of the genera-
tor to mid-range and rotate the control back and
forth about a quarter of a turn. Adjust BIAS I
R507 for zero change in meter reading as the
deviation control is rotated throughout its range.

(6) If necessary, readjust BIAS II R508 for
a 45-volt reading.

(7) Repeat steps (5) and (6) until the condi-
tions of reading 45 volts with zero effect from
deviation control rotation are met.

(8) Switch MOD/DEV tothe 1000 Hz position
and increase the deviation control for a 16 kHz
reading on the meter.

(9) The ac voltage at the base and collector
of Q502 should be approximately 1 volt rms and

10 volts rms respectively,

1. Deviation Board Adjustment

(1) Attach an ac meter to the C124 filter ca-
pacitor on the shield can of the rf oscillator.

(2) Set frequency to "A'" RANGE and the
POWER switch ON,

(3) Connect the signal generator to a meas-
urements Model 140A or Model 920 Standard
Deviation Meter.

(4) Check to see that the actual deviation as
measured with the Standard Deviation Meter
matches the reading of the generator at 16 kHz.
If not readjust "A'" band DEV ADJ R611. The
voltage measured by the ac meter should be
approximately 6 volts ac and 55 volts dc. If not
it probably will be necessary to readjust the rf
oscillator voltage variable capacitors as outlined
in paragraph 6. g.

(5) Measure deviation at 32 MHz on ""A'
Range and adjust R612.

(6) Alternately measure and adjust R611 and
R612 untilthe deviation accuracyis compromised
over the entire "A' Range.

(7) Accurately measure the dc voltage at
Cl24.

(8) Adjust the DIST ADJ R307 located onthe
incr. dist. board PT2, until the voltage at the
wiper of R307 exactly equals the voltage at C124.

(9) Repeat step (6), if necessary, to cor-
rect for the affect of the adjustment of the DIST
ADJ R307.

(10) Repeat steps (7), (8), and (9) until all
conditions are satisfied. Note that the DIST ADJ
R307 will not have to again be adjusted through-
out the remainder of the procedure.

(11) Set frequency to the "B'" Range. Check
deviation and adjust DEV ADJ R609, if necessary,

(12) Alternately measure and adjust R609 and
R610 untilthe deviation accuracy is compromised
over the entire "B'' Range.

(13) Perform similar adjustments of Ranges
"C', "D", and "E'" with the associated DEV ADJS
control until all are adjusted as in step (12) for
""B'" range.

(14) Perform similar adjustment for Range
"F'. (Note; on the 890-960 MHz range the actual
deviation reading as measured by the Model 140A
should be half of the indicated reading on the
signal generator. This is due to the doubling
effect in using the 2nd. harmonic as the calibra-
ted output frequency in this range. )



m. Distortion (Incr. Dist. Board Pt2) Adjustment

NOTE

The adjustment of the DIST ADJ R307
normally affects the accuracy of "A"
RANGE deviation. Distortion Adjust-
ment should not be attempted except
as part of the deviation board Adjust-
ment procedure. Refer to paragraph
(518

n. Incremental (Incr. Dist. Board Pt 1.)
Adjustment

(1) Attach a direct-coupled oscilloscope
through a high impedance probe from the wiper
of the deviation control R51 to ground.

(2) Establish a ground reference line at the
vertical center of the oscilloscope.

(3) Switch the generator POWER switch ON
and switch the MOD/DEYV switch to the 1000 po-
sition. Set the deviation control to 16 kHz.

(4) Adjust the vertical sensitivity of the
oscilloscope so that, with the ground at center,
the tips of the sinusoid are set to the highest and
lowest graticule lines. Full scale on the oscillo-
scope will now correspond to the '"peak-to-peak"
deviation of 32 kHz (note that the generator is
calibrated in terms of ""peak' deviation).

(5) Switchthe MOD/DEV switchto the INCR
position.

(6) Adjust INCR CENT R306 fully CCW.

(7) Rotate the deviation control to the point
corresponding to ground on the oscilloscope. This
should also cause a zero reading on the meter
(-16 kHz on the INCR scale).

(8) Readjust the INCR CENT R306 for a "0"
INCR reading on the meter.

(9) Adjust the INCR ADJ R304 so that full
scale readings on the oscilloscope corresponds
tofull scale +16 kHz and -16kHz on the generator
meter when the deviation control is rotated.

(10) Repeat adjustment of the INCR CENT
R306 and INCR ADJ R304 so that the full scale
readings on the oscilloscope correspond to full
scale +16 kHz and -16 kHz on the generator meter
and also that the ground reading on the oscillo-
scope corresponds to zero on the meter. The
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two adjustments are interdependent and generally
require back and forth adjusting a few times until
all of the three conditions are satisfied.

0. Audio Oscillator Board Adjustment

(1) Connect the high impedance probe of an
oscilloscope to the EXT MODbinding posts of the
generator.

(2) Switch the POWER switch ON and the
MOD/DEV switch to the 1000 position. Decrease
the BIAS ADJ R206 on the audio oscillator board
until the oscillator drops out of oscillation. In-
crease the BIAS ADJ R206 until slightly beyond
where the oscillations start again. (Note that a
few seconds are required for the oscillator to
stabilize each time the oscillation starts.)

(3) Attach an audio counter to the EXT MOD
binding posts and measure the frequency of oscil-
lation. Adjust the FREQ ADJ R207 for exactly
1000 Hertz on the counter.

(4) Readjust the BIAS ADJ R206 as in steps
(1) and (2) and test the starting of the oscillator
by switching the MOD/DEV switch in and out of
the 1000 position. If the oscillator is sluggish
starting, advance the BIAS ADJ R206 slightly.

(5) Observe the waveshape of the 1000 Hz
sinusoid on the oscilloscope. The waveshape
should be undistorted and greater than 3.5 volts
peak-to-peak.

(6) Connect a harmonic distortion analyzer
to the EXT MOD binding posts. Harmonic distor-

tion should measure less than 0. 5%.

p- Saw-Tooth Board Test

(1) Attach a direct-coupled oscilloscope to
the EXT MOD binding posts.

(2) Switch the POWER switch ON and the
MOD/DEV switch to the '"saw-tooth' position.

(3) Observe the waveform of the saw-tooth
as viewed on the oscilloscope. The saw-tooth
waveform should be linear providing that the
oscilloscope sweep circuit is also suitable linear,

(4) Advance the deviation control to maximum.
The reading should be well beyond full scale on the
signal generator meter. The amplitude of the saw-
tooth as measured on the oscilloscope should be
greater than 3 volts peak-to-peak.



D PARTS LIST

rystal Osc 1 Generator
REFERENCE | MOTOROLA
I’
SYMBOL BART NO DESCRIPTION

ALL CAPACITANCES IN PICOFARADS,
ALL INDUCTANCES IN MICROMENRIES.

1EP3#4305A59
BPEII0EADD

805
El2 10K: GMV
PB4305A91 10 a10%; NPO
21 PB4 305 A52 &
11,814 |21PB4305A83 ——— e e e —— e
21PB4305A54 [ o)
_ ceio +12vDC
_ 0.220F " cay  RBIZ
—— A
Q.22UF RBIE
ESB01 BIPR4I05A23 “ _ 1.2K 100
—
] 3 grmie D000 lcaie
_ ok | 356k Srok
Ja01 90855208 0
+11VDC _ saom - (¢, SBOIA _ e Ooo.‘b
¥
L *®
Laol 24PR4305495 _
L0z 24PB4305A%6
LB03 2
La04 — ey EBOY b _LCBIS
i _ 12K 13K Taa .
i . NOTE) 5
Q Q801,802,803 [46PE4305A12 _ -
12w _ NOTES:
12w UNLESS OTHERWISE SPECIFIED:
_ ALL RESISTANCES IN OHMS, O.5W, 10%.
&

BREERI
6R6043
aR2034
6RE1IL1T
bRE291 BRERIOGIATT -0
BREOY]
Rb3%4
R6393
ER6398 .
GPB4306A02 13K 5%
ERE3I2E lao
1BEPB4306AZS 500; var.
SWITCH:
SB01, A, B, C. D [40P84306A03 rotary
TUBE:
Vaol, 802 type &DVY
NOTE:
Replacement tran torola PARTS LIST SHOWN ON

part number only

FRONT OF THIS DIAGRAM

Intermediate Frequency and Crystal Oscillator
Schematic Diagram

Motorola No. 63E81061A77-0

9/8/6%9-RS




Audio Oscillator EL

1 PE4305A03

OL-BEPD-23073-0

Saw-Tooth Generator
1P84305A01

Power Supply
1 P84305A07

Models 513184, S51319A, S1320A, SI1321A, & S1320A
FM Signal Generator Circuit Board Details
Motorola No. FEPD-23090-A

4/30/73-RS

n-_r<mMWU.NUDWD|O

OL-BEPD-23088-0
OL- BEPD-2308B6-0 OL- BEPD -23084-0 HC-BERR. T
8L - BEPD-230B5-0 B0+ BEPD-23061-C
.
Increment Adjust Deviation Amplifier Deviation Adjust

1PB84305A04 1P84305A02 1P84305A05

OL-AEPE- 113630 B A Tk T AR

Increment Adjust
1PR3554F01

OLTALPEINES-D
Deviation Amplifier
1P84207D63

Deviation Adjust
1P83554F02 thru F05

OL-BEPD-23077-0

OL-BEPD-23062-0

Automatic Qutput IF Xtal Oscillator
1 P84305A06 1PE4306A43

~r
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PARTS LIST

S1318A FM Sigal Generator
SI319A FM Signal Generator
S1320A FM Signal Generator

S1321A FM Sign

al Generator

EPD-23191.g

DESCRIPTION

TORCLA
|
cl 23PB4304A29

ClA

cie

cic

cz 21 PB4304A30
C3,51 BP34304A31

c4 21PB4304A32
cs,9 231PE4304A33
c6,7,8 23PB4304A34
c10,11 23PR4304A3S
clol 1 PE4304A3E

C102,105 1984304037
Clo3, 104 15P84304A38
Cl06, 107 21 PB4 304A3Y
Cl08 Z1PB4 304 A40
C109, 110, 111, |21P84304A41
112,113,115,

117,118,125,

126, 130

Cll4, 116 Z1P84304A42
€119, 120,123, |21 PE4305A4E
124

cl21,122 21 PE4304A43
izt 21PE4304 A44
C128, 129 ZIPB4304A45
c201, 202 Z1PE4304A46
C203, 205, 206, |21 PE4304A31
401, 501, 502

C204 23P84304 247
C402, 402 ZIPE4304A48
cT01 23P24304A49
CRI ABPAI043HED
CR2,3 48PE1043H57
CR4 4BCE2256C11
CR301, 501 43PE3E24E44

El.2 6SE1086T
Ez0l 63PE4305423
1 £5K802592
1.2 2EPBA305A24
Jlol

L101, loz

L103 24PR4 104050
L104 24PB4304 A51
L10S 24PR4304A52
r:_w 24PRA304AS]
L1o7 24PB4304AG2
Lios 24PEAI04 AN L
L10%, 110,111, 24PB43I04AST
9. 120,121

L112,113 Z4AP34304 458
L114 Z4PE4304 A5
LI15, 316, 107, J24PBa30s 60
g

L1z 24 PB4 304 48]

CAPACITOR, fixed: pf
unless stated

consists of 3 sections
20 uf; Iytic

20 ul; Iytic

20 uf; Iytic
100 £5%; NPQ

tuning capacitor assemb!
includes CI01A thru CIDIE
0. B-10; var. mica

12; voltage; variable

10. 000

1000

1000; GMV

10, 000; GMV
100 #20%

100 420%; standoff
1000; standoff

22 =5%; NPO30
~O15 uf =10%

.22 uf; mylar

10 uf; lytic
100 uf; 25 v; Iytic
100 uf; 25 v; lytic

120 v; 3w

FUSE, cartridge:

1/4 amp; SLO BLO

CONNECTOR, receptacle:
birding post b cap
pfo WI01

COILS:
pfo ATT. ASSY,; KOT
REFPLACEABLE
25-32 MHz; range A
321-41 MHz: range B
41-54 MHz: range C
130-17% MHz; range D
choke, rf;
choke, rf;
cheke, rf;

chake,
choke,
filter,

choke,

p—

T

201, 202, 203
ferid]

oz
aTol, 702

Rl

R2

R}

R4

R5. 14

Rb

R7. 106, 201,
203, 209, 210,
504, 510

RB, 710,711,
712,713

R

RID

RIl

RIZ

R13

E1§

Rlb
RIT.704
RIS

RS1

R52

RS3

RlOL

R10Z
RI03, 104, 105,
02

R107

R208, 303
R211, 306, T14
R212

R213, 403, 404
R3oL

R302

R304

R305, 308, 509
Rig?

R305

R40l

R402, 405, 719
RiD)

RS0z

R503

RSG5

R50&

R507, 601, b0z,
603, 604, 605,
608, 607, b0,
B0S, 610, 611,
612

R508

R511

R0}

" mEFERENCE MOTOROLA
sYMBOL PART MO,

L —

&

Ml TZP84304A03
ol.2 48PR4305A08
Q) 18P84305A00
o4 48P84305A10
s, 6. 501, 502, |48PE3327 D01
503, 704

ar. 703 48PB4305A11

48P84305,
4BRESTIEA

43P84305A13
48PR4305A14

6R502]
TEB4304A64
eR208%
6PA4304 AGS
18PA4 304 Akk
6PBA304A6T
6R6320

GPB4I0IAGE

GPB4104A60
BR5T24
6R6357
6RE3%4
BFAL304470
6PBAIDIATI
6F34304472
18PE4304
GR&3IZE
18P84304 AT4
BRE0IL
18PB4304ATS
1 TER4304ATE
ER&04E
6RE39B

GPAIINATS
GRA40%
BR3%40
6RE33

15 PB4 304 AS0
1AFR4305 ART
GPA4104A82
sR622%
R63Z6
6PBE4304A83
GRE42E
6PA4304A8S
6PE4304A8S
6P84304 ARG
18PB4305ABT
IRPR4I0SARE
&PB4304A87
SPE4I04ASD
6PB4304ATE
6PE4304 A2
6PA4304A%3
BRED
EPR4I0FAN
LBPE4304A55

1EPRS3I04A
ES125B0%
EPE4304A97

unijunction diode; type ZN2646
unijunction dicde; type ZNS45T
K-F-N: typs TDI0O

RESISTOR, fixed: #10%: 1/2 w
unless stated

oo

4 5wy ow,w,

91K #5%
10K; Lw

20K 5%

200K 25%
220K; 2 w
22K

12K

20K =1%
66.5K £1%
Z0K #5%:; 2w
1E; var,

100

T0K; var.
100K

1K; 2 w; var.
20K: var. w.w.
ATK

150K

plo C106
plo C107
b3 21%

6.2 meg +5%
2K &5%

10K £5%
75K 5%
LEOK 5%

CESCRIPTION

HPBAIOAATE
GPBAIAATY
©PR430IALT
EPB4303ABE
18P84 304451
LEB4305A25

I PR4305AZE

IPR4I05A2T

40PB4303IAEY
40PB4303AT0
40PB4303A91

25PB4303A%2

J0PR4303A9)
| PE4303A%9

SK; var.
BK: 1w

THERMISTOR:
Bolometer, matched

CONNKECTOR, plug:

Tprong

SWITCH:
power

MCD/DEV. includes REL
band

TRANSFORMER:

ARA e

power

TUBE. electron:
type 5651
type BDVE

CABLE. special:
power
output cable & connector

NON-REFERENCED ITEMS

1 PA4305A01
1 PE4305SA02

1PB4305A03
1PE4305A04

1PB4305A05

1PR43I0SA0E

| PR43I05A07

IGPE4303A94
I6PA43I03A5S
36PE4303AT6
36PE4303A9T
I6PE4I0IA5E

SAW-TOOTH GERERATOR
MODULE

DEVIATION AMPLIFIER
MODULE

AUDIO OSCILLATOR MODULFE
INCREMENTAL ADJUSTMENT
MODULE

DEVIATION ADTUSTMENT
MODULE

AUTOMATIC QUTPUT MODULE
POWER SUPPLY MODUL
DIAL & KNOD ASSEM: o
KNOB; range tuning
KNOB; coarse tuning
HNOB; fice tuning
MODULATION- DEVIATION
KNOBS; ¢ required

e

NOTE:

Replacement diodes and transistors must be ordered by
Mesorala part number only for optimum performance.
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o_wx o7 »R204 Lazos
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SAW TOOTH

gy 4 R403
mwn M'of

DEV. AMF _
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10K ar-‘m

'Z VAR AES
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CRX o

G

A
==
™
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I, — 3 BAND SWITCH
+__nu0n o RTT
R0 20U % nzawmo w |
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] <
RTO8
e ALGA

R GATOI ATIO
M 0K S0 agp
1 HE

AJTOMATC OUTPUT




4302\

ShieanT

I\\.\ L

HAKR SWITCH

R710 20k 57,

AUTOMATIC QUTPUT

+ISVDC 0703 RTIT
2RaZan 3aq )
=4,

DUTPUT COIL
DETAIL
NOTE 2

x EPTS

BIEMOE ATE-A

SWITCH WAFERS NUMBEREID FROM PANEL,
REFER TO REFERENCE CHART FOR REFERENCE NUMBERS AND
SWITCHED " COIL ' ASSEMBLIES

4 = 1,900, o

ALL CAPACITOR
ALL COIL VALUES Ii
STMBOLS:
@ + SCREWDRIVER ADJUST
[EXR) + FRONT PANEL MAJ

™M PICOFARADS
ROHENRIES

D -

INTE

TING CABLE CONNE

ALFERENCI CIIART

03 CETAIL

REL, = ~

ERED. FA s SUI9A | siizoa [ SOEA
25-32 MHr % x it
it- = % =
4L-54 MMz kY x X
£B-55 MHz ¥ ¥
98-115 aihiz | . %
130-178 it | W ' v
400-475 Mitz | % z -
850.560 MHs | 3

|

MODEL CHART

MCDELS

D FEEQ. RANGE
1 ] I E T ¥ 1

1HBA SLII9A
513204
ETRFIY

25-32 MH
25-32 Mite

MHz | $90-%e0 M |
30-175 MHe | 409470 MHa |

| 1
B2-d1 MHz [+1-54 MEn | GR.A4 WHE RR-11% MHe

0-i78 MHz |

EFD- 210880

PARTS LIST SHOWN ON
BACK CF THIS DIAGRAM

S1318A, S1319A, S1320A, and 513214
FM Signal Generator

Schematic Diagram

Motorola No. c3ES81061ATAH-A
4/30/73-RS



MOTOMGL &
PTION _
REFERENCE | MOTGROLA REFERENCE | ugromoLa DESCRIPTION PART ND. pescRl
SYMBOL BART NG ORSCRIFTION A_ __.Mﬂmh“““”n MoToROLA CESCRIPTION SYMBOL EaRT NO.
aRT NO
200 al%: 1B Wivar, SI31KA-1,
PARTS LIST TR EOETTIT Re04 1EPA3552FO2 S1319A- 1, & SI329A- 1) 1PE4300A33 | 1P XTAL OSCILLATOR
S131EA-1 A M e ZN4I23 Th 1% 18 Wi var (S1320A. 1 4PE4 03AG DIAL k KNOR ASSEM: sutput
Pail05A12 P 15175 3552 FO3 ; ) sl - 2
13pR3sszFod | 2.5k ¢ 178 s 1321A-1 ILPR430IAGL mge tuning
wmigunction du Habs INPE3ss2 05 | 3k Al VR w By 3BPEAEIATE coarse tuning ;
Ciene rator usijunction disde: SI319A- 1, 51I20A.1 36PE4L03A%T | KNOB; fine tuning B -
Generatar NPX; type TDIOO IKPR35EZFD6 | N0k 1T 1/8 W:var, WPR40IASE | MODULATION- DEVIATION 1
KNORS; 2 required
PRI AR RESISTOR, fined: s107; 1/2 W Re0b INPEISS2FO3
2IPE4304A29 =t S131%A- 1 NOTE: :
w0 o I8PA3SsZF | 2.5k 217 1R ! - L didiE and fators must be ordered by ;
4, 5 W; W W . . 3 m : rlormance. i
I part Aumber anly for optimum pe F:
ZIPR4304A30 1Bk Rreot o0% | isPeisszFoe Muotorola pa ¥ :
o bk 25% 611 : ]
EPEAI04A3 ] E
21PE4304A32 | 5000; GMV Wit ] (L REON i
235430433 | 10 uF; 15 Vi lysic PR0IART! || . The e Lo i b
2IPS4304A34 | 1000 uF: 15 V; iytic Ro)20 10k: 1 W R&1Y LEIZ4ATO
2IPEI304A35 | 1000 uF: b0 v 7h 25%: 1/4 W (S1320A-
: 3. Th 5% 1[4 W (S1320A-1,
184305436 tuning capacitor assembly 30K #5% RRAC L 51321A-1, & 51329A-1
includes CI101A thru CLOIE L " (S124AT2 G Lk 28%1 14 W N 3
CI02, 105 [19PE4304A37 | 0.6-10; var. muca 200k 22¢ w__; GR129 .vm 4.7k &5 P W S131EA- 1,
103, 104 SPE43I0IAIE | 12; voltage; variatle STk B & Eh RSN S1319A. 1, 51320A- 1, LS1329A. 1 3
21PE4304439 | 10, 00U pria anty) &
€108 ZIPR4304A40 | 1000 i  (S1318A-1
A1z 12k al6 S124AT2 0. 1 45%; 1/4 W (SI3ISA- 1,
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5120, |sipsis0inis, | 100 szon RIs 6ReIZE 108 A1 S124AT2 9, Ik 457 g
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. e LEeD1 o) T k 25%: 1S4
CI121, 122 |21PR4304A43 | 100 420%; stando: i mr_...m 2 "eww s pLedad 1
ciz? 21PE4304A 44 | 1000; standoil Lt Libbog Aty 124AT0
C128, 125 [ZIPE4304A45 | 22 =8 ”"Nw IEE13aATE R129669
4 21KRE3357 .2 % ik IPEIIIAYT
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23PE4304A48 | 100 uF: 25 V; Pl i 5
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e RI0% IBPA3SSZFO) | 250 #1%: 1/R W; var. JUBE, clectron:
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L1o1, 102 pio ATT. ASS e 0k 257 wiel 1PE4303ADG wutpul cable k connector .
REPLACEABLE PEAIOAAUE | TSk 45
Lie: 24P8430aa50 | 25.32 Milz: range A - [l {ON-REFERE
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1105 24P84304A%2 - 1PA4105A01 | SAW.TOOTH GE
L10& 24PB4304ASS M MODULE :
L107 2APE4304A02 .r,.»ﬂn .. T IPR4Z0OTDES DEVIATION AMPLIFIER
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