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WARNING!

THE VOLTAGES USED IN THIS EQUIPMENT ARE
SUFFICIENTLY HIGH TO ENDANGER LIFE: PRE-
CAUTIONS HAVE BEEN OBSERVED IN THE DESIGN
TO SAFEGUARD THE OPERATING PERSONNEL.
POWER SHOULD BE REMOVED COMPLETELY
AND THE HIGH VOLTAGE CAPACITORS IN THE
POWER SUPPLY DISCHARGED.

RESUSCITATION PROCEDURE
IN CASE OF ELECTRIC SHOCK

A. CORRECT POSITION: Operator’s elbows straight and locked. Victim’s face
turned away from bent elbow and resting on back of hand.

B. FORWARD SWING AND POSITION OF HANDS. Little finger rests on last rib.
C. DOWNWARD PRESSURE. Arms and thighs vertical.

D. REST POSITION. Operator releases pressure suddenly, swings back on heels,
and rests for two seconds.
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SrOTION I

1, GEHERAL DESCRIPTICN
1,1 PURPOSE AND BASIC PRINCIPLES

The Model SBE, lode Selector, Tranamitting, is a filter type single or double
sideband generator designed for radio telephone, telegraph and frequency shift
operation, It is continucusiy tunuble from 2 %o 32 megacyclas,

The SBE=2 Modulatar, Pover Supply Group (AN/URA=23A) consists of the followings
0=5034/URA=23 ~ Oscillator, Radio Frequeicy
PP=1769/UHA=23 ~ Pouer Supply

The SBE i3 primarily intended for use as an exciter unit for the Model AN/URTw17
transmitter. It is excellently suited, however, to sarve as an exciter for any
well-designed, linear radio irejusncy amplifier that requires up to 3 watts excitae
tion through 72 ohms input impedance.

A voice oparatad (VOX} control circuit is provided to assure that transmission
will occur only when the operator is speaking directly into the microphons, A
squelch circuit is used to prevent the scund from local speskers from opirating the
VOX eircuit, Both are front penel controls and may be easily adjusted for best
perfarmence over a wide range of opercting conditions,

The following Modes of Operation may be selected and used with continmously
adjustable amounts of carrier insertion,

1, Carrier Amplitude Modulation ( aM)
2, Single Sideband ( SSB )
3, Double Sideband ( DSB )
ks Independent Sideband (Separate Intelligence)
5. CW Telegraphy (A, or A2) ( Cé)

1.2 DESCRIPTION OF UNIT

The ¥odel SBE requires 1l inches of height and 15 inches of depth in any
standard 19 inch relay rack. The Exciter aad the Power Supply weigh 35 and 36
pounds respectively., Each is easily supported by its 3/16 inch thick front
panel, The Exciter Unit requires 8-3/L inches of space and the Power Supply an
additional 5=1/); inches.

The equipment is manmufactured in sccordance with JAN/MIL specifications wherever
practicable. All parts and assemblies meet or exceed the highest quality standards.

1,3 TECHNICAL SPECIFICATIONS
A, EXCITER UNTT

FREQUENCY RANGE: 2 to 32 Mes continuous, bandswitched
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FREQUENCY CUNTRGL:

FREQENCY DETERMINTIHNG
ELZMENTS:

CRYSTAL OVEN TEMPEALTURES:

STABILITY ¢
CRYSTAL POSITIONS ¢

CRYSTAL SCCKETLS:
VM0 INFUT FREQUENCY:
VMO INPUT IMPEDANCE:
VMO INPUT VOLTAGE:
TUNING CONTROLS:
CUTPUT POWER:

OQUTFUT IMPEDANCE:
CARRIFR SUPPRESSION:
CARRIER INSERTION:
CONNECTIONS S

SFURIOUS UTPUT:

DISTCRTION PRODGCIS:

HARMONIC RADIATICN:

% Bimgle Sideband
% Double Sidebind ]
* Incopondent Sidenard (scparate intelligene )

Amplitade Modvlatdon, Cd or MOW

w¥ay be used with any degres of carrier
irsertion,

Temperature controlled crystels ¢r extaroal
VR0,

Contained in two temperature controlled,high
rags alumirnun ovens designed for high thermal
jnartis.

1590 for 17 XKe and 287 K¢ oscillator, and 709C
for MF snd EF oscillator,

1 PP for 2l hour periode

Ten erystals, esch with independent trimmer,
Selection by front panel switch,

For HC=4/U Holders, (CR=27/U Crystal)

2 o L1.0 Mc to cover entire range 232 Mco

" T2 ohm nominal,

Approxisetely 1.5 V RIS,
Directly calibrated in frequency,

Contimicusly adjustable from zero to a maximum
of 3 watts FEP,

72 olms nominal,
A% least 55 db dovm from PEP level,

Contimousgly adjustable.

VFO Inmput = BNC
RF Outpub = BNC
Monitor - BNC
Audio, Control = Terminal Barrier
Mike Input = 3 pin MIKE jack

At least &0 db below PEP cutput,

At {11 PEP cutpub, 3rd order distartion
products are at least 45 db below either
tone of 2 standard two tone tesb,

Sesond hzrmonic at least LO db below PEP
cutpub, All other harmonics at least 50
db tolow FEP outpul,
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REJECTION OF UNUSED SIDEEAND:
AUDIO INPUT:

AUDIO RESPONSE:
VOX OPERATION=

METERING s

FRONT PANEL CONTROILS:

TUBE COMPLEMENT 3

B, POWER SUPPLY -

INPUT POWERs

TUBE COMPLEMENT :

FRONT PANEL:

500 cps tone 60 db below transmitted PEP,

Two independent 600 ohm channels, balanced
or unbalanced, <20 db level for full RF output,

00 K ohms for high impedance erystal or
dynaric mke, =50 db for fuil RF output

Within 3 db from 350 to 3300 cps.

Voice control with anti-trip features, adjuste
able gain and squelch controls,

Peak reacding VIVM irdicstes audio level of
either upper (USB) o= lowsr (ISB) sideband,
¥ { mid frequency ) indicates level of mid

- frequency chamnel,

RF Outpub (indicates ¥ of maximum power)

MF ITAL SW ISB MIXE

BAND }CS EXCITER ON/STANDBY

CARRIER INSERT XMER NN/CFF

OUTPUT TUNING . POWER ON/OFF

MF TUNING VOX GAIN

OUTPUT SQUELCH GAIN

USB GATN KETER SW

USB MIKE %mm)a CALIBRATE ADJUSTMENT
, CAL

LSB GAIN METER BAIANCE (CAL)

3 each 4ABL  iudio Amplifier

3 each &U8 Amplifiers, oscillators

I each 12iT7 Combining amplifier, mixer VOX,

Squelch amplifier

3 each 124U7 Oscillator, Relay tube

2 each 6&CLH Armplifier

1l each 6146  Power Amplifier

‘2 ‘each GAH6  Amplifier

3 each CK711 Modulator

1l each 0A2 Voltage regulator

1 each QLS  Squelch & VOX Rectifier

110/220 volts, S0/60 cps, single phase,
120 watts average consumption; 140 watts
at intervels when oven cycles.

1 each SR} Rectifier

1l each O0A2 Voltage Regulator

FUSES @110V @20V
B 002“ 0.2ﬂ
Main 30A 1,5
Oven 2.0 m
INDICATOR LAMP PWR ON/OFF -3






SECTION II

2, THEORY OF OPERATION

2,0 Functionally, the SEE can be considered as four similar stages in which
d?mls are amplified and raised in frequency. Thay are the (1) audio, (2) low,
(3) medium and (L) high frequency mcdulation stages. These are followed by the
final RF amplication and tuning section, Either chamnel in the first stage rece-
ives the microphone or other AF input, amplifies it and applies it to the audio
balanced modulator where an exceptionally stable 17 Ko carrier from a crystal
controlled oscillator is also applied. The two principle sidebands normally
generated by modulation and the appreciably attenuated 17 Ec carrier appear in
the output, Both sidebands are then sent to a special sharp filter which removes
one and passes the other on to the 17 Kc notch filter, The other sudio input
channel in the first stage is similar in operation with the exception that where
the first channel passes the lover sideband from its modulator, the second chammel
passes only the upper sideband from its modulatcr. Both chammels are used simltan-
eously in the A.M,, double sidebands, and independent sideband modes of operation

~ The first stage has been described, Note that a patiern has developed which
will be repesated, with variations, three more times, Briefly, the input to th
stage has been amplified and used to modulate a higher frequency in two special
devices (balanced modulators), in this case, for the generation of sidebands withe
out carrier, One sideband was eliminated in cach by a filter, one each passed on
vo serve as an input to the next stage where with some exceptions, the process bee

gins again,

The 17 Ke notch filter which follows the audio frequency balanced modulators
and f£ilters is used to reduce any remining 17 Kc carrier to a negligible lewel,
The carrier to be tramsmitted for any of the reasons previously explained mey
then be inserted by a front panel control, All outputs from this section are then
passed to the Low Frequency (LF) amplifier where the next stage begins,

The LF stage raises all frequencies previously centered sbout 17 Ke to ths 270
Ko level, Once again a stable oscillator, this time 287 Kc, provides a carrier for
the balanced modulator, Notice that there is no sideband filter as such employed
in this stage. The bandpess characteristics of the following amplifier serves as a
fllter by passing.only the lower sideband, centered on 270 Kc,

ane midefrequency (MF) stage swhich follows the LF stage is tuned accarding to
the MF injection froquency (VMO or XPAL), The Stage raises and amplifies the signal
frequency just as the previous ones do. The high frequency (HF) modulatar (2107)
raises the M output to the final RF range by uss of a selected crystal controlled
HF oscillator, This completes the last of the four modnlation stages in the Hodel

SHE,
Final frequency adjustments, tuning and amplification are accomplished in th

RF amplifier stages, The output of the exciter can range from 0 to 3 watts peak
envelope power (PEP) by operation of the cutput control on the front panel

2.1 OENERAL DESCRIFTION OF CIRCUITS

A, AUDIO CHANNELS

Comnections for two audio input channels (400 ohm balanced or unbalanced) are
provided on terminal strip E101, Chamel 1, terminals 6; 7, 8: Channel 2, terminals
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10, 11, 12, Terminals 7 and 11 may b grounded for system balanced to ground.
Terminals 8 and 12 may he grounded when used for systems unbalanced to ground

«20 db audio level is required a2t esch channel input for full output of th ex-
oiter When high impedanc mike is plugged into the front panel MIKE jack,

a pre-amp stage (V101) raises the signal level to that required for direct
channel input (=20 db). The ocutputs of V101, T101 and T102 are fed to S101

upper (USB) and S102 lowar (i.SB) sideband selector switches, The audio selested
by thes switches (Chamnnel 1, 2 or MIKE) then goes to R168 (USB) and R169 (1SB)
GAIN controls, K168 and R169 conter arms are comnected to S106D, for inverting
upper and lower sideband input when the exciter is operating in the 3.73 to

l4 270 range. Inversion takes place at this point to allow for a modulation
inversion which occurs in a later circuit, The audio taken from S106D is ampli-
fied by V102 and V103, audio amplifiers, Abdio is also taken from the center

arms of R168 (USB GAIN) and K169 (LSB GAIN) to feed metering applifiers V1O7A

and V107B, Outputs of tiese amplifiers are comected to CR1OL and CR105 where
incoming signal peaks are rectified and coupled to V112/101, a bridge type VIVM, .
This circuit is a peak reading dsvice rather than an RMS indicating meter circuit,

Other inputs on terninal board E1O include the followings

Terminal 1 and Cround is intended for pusheto talk keying line when the
WX and squelch circuits'are not in use,

Terminal 2 (gnd) and Terminal are COW keying terminals and are normally
onnected by a Jjumper Eﬁeniﬁis not bedng used. ‘

Termnal 4 is grounded by K101 (exciter control relay) and can be used to
energize an associated R.F, Amrlifier/Transmitter.

Termnal %2 is the squelcn input which is normally obtained from the 600
outpat of a receiver at the operating position.

Terminals 5, 9, 1 are grounded.

B. AUDIO BAIANCED FODULATOR AND SIDEBAND FILTERS

V102 and V103 operate as either upper or lower sideband amplifiers as explained
in Part A above, However, T1OkL and CR101 will be referred to as the LSB sudio bal~
anced modulater, and T103 and CR102 as the USB andio balanced modulator, This eide-
band relationship is always true when using intermediate frequency; inversion of
sidebands occurs in a later mixing cireuit. '

T10L couples incoming audio (from S106D amplified by V103) to CR101, a bridge
type diode modulatur, Pins 7-8 and S5o6 of CR101 form cne get of bridge arms; and
pins 2 and 3 form the other set, 210l and 2105 are in a very stable amplitude
regulated 17 Ko crystal oscillator circuit, the output of which is coupled to the

enter arm of R110 and K112 through T105,

R110 and R112 are used to equalize the injection voltage to pins 2 and 3 of
CR101 and CR102., When this is achieved, the inputs to 2101 and 2102 will consist
of two low frequency signals of (17 Kc plus audio) and (17 Kc minus audio); e.ga
4f a single 1000 cps tone were applied to chamnel 1 transformer T101, and S101
(USB) switch is put in CH 1 position, the input to Z101 is (17 Ko plus 1 Kc) and
(17 Ke mnus 1 Kc) or 18 and 16 Ke respectively, Th 17 Kc carrier is almost
completely balanced out by th proper adjustment of R110 and R112,
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2101 LSB £ilter 1s designed to pass only frequencies from 23.7 Ko to 16 60 K ,
thus only the sideband below the suprressed 17 Ko carrier is passed on to 2106
2102 USB filter perfornms in the same manner as 2101, differing in that it passes

frequencies between 17 350 Kc and 20,650 Ko, or the upper sideband, to 2106

Co 17 KC NOICH FILTER

In opsrational modes where both sidebands are used simultanecusly, upper and
lower sidebands will not hetrodyne but will pass together through the 17 Ko notch
filter (Z106) where any remaining carrier is reduced to an insignificant lsvel

D, LOd FREQUENCY AMPLIFIER

V108A and V108B are conventicnal RC coupled ‘class A amplifiers which amplify
USB and/or LSB frequencies centored about 17 Ko which are transformer coupled to
the next stage by T106,

E. VOX CIRCUIT

The VOX circuit is operated Ly a portion of the 17 Ke USB and/or LSB energies
taken from pin 2 of T106 and coupled to pin 2 (control grid) of V110 squelch and
VOX amplifier. The gain of this amplifier is controlled by R1,0, VOX GAIN Th
output is coupled to pin 2 (plate) of V111 squelch and VOX rectifier, DC output
is developed across H115/C129 and amplified by VIO9A, relay anplifier, which
operates K101, the exciter actuating relay. The threshold of the signal 1 vel
required to operate this circuit is controlled by R1L0, VOX GAIN,

F, SQELCH CIRCUIT

Some negative IC is also applied to the ¢ cntrol grid of V109A by the squelch
section of V111 rectifier, pins 1-7, The actuating signal for this part of th
circuit is supplied by the squelch amplifier section V110, pins 1, 8, and 9, the
input for which is terminal 13, E101, through SQUELCH GAIN control R129, Th
action of the squelch circuit is such that audio, originating from a receiver
audio output terminal causes the opposite action of the VOX circuit on the control
grid of V109A, The purpose of the squelch circuit is to prevent the audio from
any nearby receiver from actuating the exciter, When VOX and SQUEILCH gains are -
properly set, only the operator talking directly into the mike will actuate th
exciter,

G, CARRIER INSERTION

Front panel control R106 (CARRIER INSERT) selects any degree of carrier inser=
tion from =55 db to full output of the exciter, It does so by taking a smll
amount of 17 Ke output from T10S and applying this in a controlled amount to pin
8 (cathode) of V108B, L.F, amplifier,

H, LOW FREQUENCY BALANCED MODULATOR

Either or both sideband signals amplified by V108 and coupled to th I.F, bale
anced modulator CR103 ar generated about a center frequ ncy of 17 Ko, Further
mixing processes are now necessary to bring the output signal to the desired free
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@ moy. Sidebands centered on 17 Ke are applied to pins 56, 7-8 of CR103 287
Ke injection woltage is iaken from pin 8 of V105 (287 Ke oscillatar) through Cl2k
R113 provides a means of balancing the 287 Kc voltage on pins 2 and 3 of 103

(modulator bridge) 270 Kc output (287 Kc « 17 Kc) eideband neryy is taken fro
pins 2 and 3 of CRI03 anc passes through the 270 Kc I.F. transformer T108 . .

I, 270 KC AMPLIFIER

Sideband energy cembering around 270 Ko passes through T108 (270 Ke I.F. transe
former) and is applied to pin 7 (grid) of V109B which is a conventional class A
amplifier, The 270 Kc ocutput of V109B is coupled to V113, the MF modulator, by

1107

" J MID FREQUENCY MODULATOR

-S4 deband energy centering around 270 Kc 1ia coupled by T107 to pins 2 and 7 of
pushepull amplifier V113, Mid frequency injection is obtained from V115 which is
controlled by the crystal oscillator section ar VMO inmput from J10L4, This injec-
tion frequency is 270 Kc above the cutput of the M.F. modulator, The mid frequemcy
dial is calibrated to read directly in terms of the M.F, injection frequency althomgh
its circuit (C167 eto,) 1s actually tuned 270 Ke below it, The VMO or M.F,. crystal
frequency correspands to this dial reading, The balancing out of the pdd frequency
injection is accomplished by the M.F, balance control R130 which varies the gain of
th A and B sections of V113 so that the mid frequemcy injecti cancels in the prie
Tnlg of T109, However, the mid frequency (injection mirms 270 c) is passed throwgh

-

K, MID FREQUENCY AMPLIFIER

V11l i & Class A R.F. Amplifier in which the input and cutput circuite are
tuned to the M,F. autput of V113, The ocutput level of 711, 4s metered by MIOl
through (R106, S109-and V112, The cutput of V11l is applied to the H.F. balanced
modulator through T110.

L. HIGH FREQUENCY MODUIATOR

T™h function of the H,F, Modulatar (2107) is to provide final output frequencies
from i 27 Mc to 32,27 M by modulating the cutput of the MF. Amplifier with an
injection frequency fram the H,F. Oscillator. Outputs below 4,27 Mcs, as previocusly
explained, are exactly as produced in the M,F, Modulator (M113),

Injection frequencies from 8 Mc to 3L Mc in 2 Mc steps are supplied by the
crystal controlled H.F, oscillator, V117, The proper injection is selected by use
of th BAND MCS switch, a front panel control, The injection is always between
1 73 M and 3,73 Mc higher than the output of Z107. The BAND MCS switch is used
in the O position when SBE output below L.27 Mc are required, In this case an 18 Mo
injection is applied to 2107 to prevent intermodulation distortion by keeping the
diodes CR107 and CRI08 properly biased, The 18 Mc injection and the sidebands pro-
duced in Z107 are not passed by the R.F. Amplifiers which are tuned to L.27 Mo o
less (approx, 13 Mc away) in thia instance,

The output of Z107 is coupled t V118, the first R.F, Amplifier
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M, AMPLIFIERS, V118, V115 und viZ0

The R.F, output taken from R205 18 now at the output frequency of th exciter.
Th purpose of V118, V119 and V120 is to build up the generated signal t the rated
3 watt PEP output of the exciter, These stages are gang tuned and bandswitched by
S1064, B, C, D to contimously cover the frequency range of 2 to 32 M, A smll
portion of the cutput is applied to R210 and R211 where through C176 and CR109 a
sml! IC voltage is produced which is propoartional to the output envelope peaks
of the exciter, This voltage 1s indicated by the V112/M101 metering circuit, An
output indication of 100 equals 3 watts PEP when S109 meter switch i in th RF

OUT position,






SECTION I
3o INSTALLATION AND OPERATION
3,0 INSTALLATION AND POJER REQUIREMENTS

: UNPACK THE EQUIPMENT CAREFULLY, Inspect all packing material for parts which
my have been shipped as "loose items®,

CHECK THE BQUIPMENT CAREFULLY for any damage which may have occured in transit.
If damage is found, notify tbe carrier immediately,

3,1 POJER REQUIREMENIS

The Power Supply is designed for 115/230 volts, 50/60 cps, single phas ' power
The Power Supply is factory wired for 115 volts, If 230 volt operation is required,
minor wiring changes to Power Supply and to Crystal Ovens are necessary as explained
on the Power Supply Schemtic Diagram and the Exciter Schematic Diagram,

3.2 INSTALLATION

1., Mount the Exciter Unit and the Power Supply in a standard 19 inch relay
rack or other housing as desired.

2. Connect power cable CA-3L6 (supplied) from JL02 of the Power Supply to
J109 of the Exciter Unit,

3, Flace the three toggle switches in the cemter of the front panel to th
following positions: :

XMIR ON/OFF to OFF
EXCITER ON/STANDBY to STANDBY
POJER ON/CFF to OFF

Lo Connsct power cord (supplied) from JLOl of the Power Supply to an AC
source as described agbove.

S, Comnect RF OUT (J102) of Exciter Unit to the input of the associated
tranemitter,

6. If an external MO is %o be used, comnect it to VMO IN (J10L) on the rear
of the Exciter Unit and use the MF XTAL SW in the VM0 position,

For local voice operation, comnect high impedsnce (1/2 meg) crystal or dynamic
mcrophane to the MIKE jack on the front panel of the Exciter Unit,

See Section 2,2, A, for description of connections to terminal strip E101 (reer
of chassis), ‘

EXCITER UNIT
CONTROL FUNCTICNS
POWER ON/OFF (S103) ON = Applies line voltag to power supply

OFF = Turns off entire SBE : 3-‘



EXCITER ON/STANDBY (S1065)

XMTR ON/OFF (S10L)

LSB

-USB

VOX GAIN
SQUEICH GAIN

MF XTAL SW
BAND MCS
CARRIER INSERT
QUTPUT TUNING
MF TUNING

OUTFUT
METER SW

STANDBY - Allows VOX or push to talk to
activate the exciter and th tranamitter

vhich the SBE serves,

ON « Activates exciter without need for
VOX or push to talk input and without
cperating transmittver,

ON » Activates transudtier. Elimirates need
far VOX or push to talk, through S105 (abovs),
by completing the ground circuit of the XMIR
final plates relay,

OFF - Transmitter operated by VOX or push to
talk circuit when EXCITER switch is in STANDBY
position,

Switch selects audio input source for Lower
Sideband charmel,

GAIN = Adjustslevel of LSB AUDIO input,

Switeh selects audio input source for Upper
Sideband Channel,

GAIN « Adjusts level of USB AUDIO input,
Veice opsrated transmitter circuit gain control

Used in conjunction with VOX GAIN (See Sections
K and L OFERATION).

Selects either external oscillator (VMO) or
proper crystal for mid frequency oscillator.

Indicates injection Irequency range of HF
modulator in 2 megacycle increments, It is
controlled by the knob beneath the dial.

Controls level of carrier insertionm,

Selects cutput frequency band and adjusts
setting of main tuning dial centrally located
above knob,

Selects setiing of mid frequency as indicated
in lower section of mein tuning dial,

Adjusts exciter output power level.
Selects point in system to be measured by

built=in VI circuit,
CAL position is used %0 gero meter.



CAL Meter adjustment located directly beneath
meter. Use screwdriver to zero meter when
METER SW 1s in CAL position,

EXCITER lamp Glows during operation when EXCITER switch is
on or EXCITER is activated by VOX or push to
talk,

OVEN Lamp Glows during operation when thermostats demand
oven heating (automatic).

MIKE Input jack to audio pre-amp for all high imped-

ance (500 K) microphones.

POYER SUFPPLY
LAMP Glows during opsration, Indicates MAIN fuse
intact nd power is appliod,
B+ FUSE These fuses protect their reapeeﬁ.v' circuits,
MAIN FUSE
OVEN FUSE
3.3 OPERATION
A, GENERAL

The Model SBE tuning is done in a series of steps, depending upon the mode of
operation required, The following is a general tuning procedure giving specifi
examples where needed for clarity, The builtein VIVM may be used for all measure-
ments necessary for operation, Check points called out in the following text may
be selected by use of the METER SW,

B, INITIAL ADJUSTMENTS

1, Turn POWER ON/OFF switch to ON. Allow one hour warm up period
2. Turn METER SW to CAL and zero meter by screw driver adjustment
through opening located directly beneath the reter,
The equipment is now ready to be tuned.
Co INSTALLATION OF CRYSTALS
See page 51 for proper crystal selection for desired cutput frequency.
To insert crystals, open oven top by turning snap screws 1/2 turn counter-clockwise
Remove cover and celotex insulation, install crystals, Socksts 1, 2, 3 etc ¢ rres-
pond to positions of front panel switch MF XTAL SW, The crystal trimmers are factory
adjusted for average crystals, but for more accurate frequency adjustment beat

crystals against any accurate frequency standard, An adjustment tool is provided
for these trimmer adjustments.

D, M,F. TUNING
Refer to peg 5=l to determine pmner VMO or rystal frequency
1l Plac METER SW in MF position

3=3



Place MF XTAL SW in VD position or crystdl position corresponding to
frequency necessary for desired ocutput frequency.,

- Using MF TUNING control, set MF dial to corr spond to VMO or crystal

frequency selectad,

Turn VOX GAIN conirol fully counter<clockwise,

Place USB, ISB and XMIR switches in OFF position,

Place EXCITER ON/STANDBY switch in STANDBY position,
Turn CARRIER INSERT control fully clockwise,

Using MF TUNING control, tune for peak reading on meter,

USB and LSB will be raversed in the region 3,73 to L.0 mc when
V0 input is used,

USB and 1SB w11l be reversed in the region L.0 to 4,27 mc when
crystal input is ured,

E, R.F, TUNING

1,
2,

3o
Lo
Se

o

To

Set BAND MCS SW to irequency range being used,

Set OUTPUT TUNING bard switch to frequency being used,

Flace METER SW in RF position, :

Using OUTPUT TUNING control, set output tuning dial to output
frequercy,

Place EXCITER ON/STANDBY suitch in ON position,

Advance OUTAUT control for any reading on the meter,

Using OUTPUT TUNING conirol, tune for peak reading on meter,

F, ADJUSTMENTS FOR SINGLE SIDERAND OPERATION WITHOUT CARRIER

NOTE;

Set USB and/or LSB switches to desired input, (CH 1, CH 2 or MIKE),
Set METER SW to desired sideband.

Set CARRIER INSERT to zero,

Set VOX GAIN control fully counter-clockwise,

By speaking directly into the mike or monitcering on channels 1 or

2, advance appropriate GAIN control (USB or LSB) until voice or
tone peaks just reach 100 on the meter,

Set METER SW to RF,

Adjust OUTPUT control for desired outputi level,

With METER SW in USB, LSB or RF positions, meter peaks must never
exceed 100 on the meter as intermodulation distoriion will become
excessive beyond this point,

G ADJUSTMENTS FOR DOUBLE SIDEBAND OPERATION WITHOUT CARRIER

The double sideband mode may be selected to transmit the same information
on both sidebands or separate information on each simulteneously, To'achieve this,
place one sideband selector switch on one information scurce and the other sideband
selector switch on the second source.

EXAMPLE: If it is desired to transmit a voice channel on USB and a teletype channel
on LSB, the separate sources would be available at chammel 1 and channel 2
inputs to the exciter (or MIKE and CH 1 or CH 2), The USB selector switch
should b set to either MIKE or CH 1 and th ISB 8 lector switch s t to
CH 2, -
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1, Set USB switch %o desired channel,
2. Seb CARRIER INSERT in seroa
3, Set LSB gwitch to CIF.
Set METER SW to USB.
8. Advance USB GAIN until mster shows a reading of 50 on peaks.
6o Set USB switch to OFY,
7. Set LSB switch to desired chamel,
8, Leave CARRIER INSFRT at gzero.
9, Set METER SW to LSE, ,
10, Advance LSB GAIN until meter shows a reading of 50 on peaks.
11, Set METER SW to RF,
12, Advance OUTPUT control until meter reads 50 on peaks (LSB switch
. ON, USB switech OFF),
13, Turn LSB switch to OFF,
1. Set USB switch to position selected in line (1) above,
1S, Adjust USB GAIN to cotain a meter reading of 50 on peaks,
16, Seb LSB switch to desired chammel as selected in line (7) above.
Combined peaks should now read approximetely 100 on the meter
17, Mdjust QUTPUT couirol for proper tuning and driving of transmitter.

If the same information is to be tranumitted on both. sidebands, repeat the fore-
going steps with the USB and LSB switches both in the same (desired) charnel
position,

PLEASE NOZIE

The meter circuit within the SHE, as is the case with most
VIVMis, has a smll awount of waveform error, For this reason,
when each sideband is set up indopendent of the other and when
_ they are added on the metwer the sum of 50 per cent and S0 per
cent my be slightly less than 100 per ceat. This is due to
the presence of a modulated envelope which is generated when
two or more frequencies are present in the cutput at the same
'ﬁ-m°

Ho, CARRIER INSERTION

Ary degree of carrier insertion may be employed with the above modes up to th
full FEP,

EXAMPIE: If it is desired to inject a carrier 20 db down from full FEP, pro=
ceed as follows,

1, Set METER SW to RF,

2, Set OUTFUT control to give a meter reading of 90 with one or both
jnformation channels, as desired, in operatiom, (USB and/or LSB).

3, Turn USB and LSB switches to OFF.

L, Advance CARRIER INSERT control to obtain a meter reading of 10,

S. Turn LSB and/or USB switches to respective channel(s), (SSB or DSB).

6, Adjust OUTPUT control until meter peaks just reach 100, or, as
explained in a paragraph M, Adjustment of Exciter with an Associated
Transmitter,
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I.

CONVENTIJMAL AM

For AM transmission, the Vodel SBE must be set up as in Section G above,
except that both 1SB and USB switches mst be on tho same channel., Then proceed
as fﬂlm. .

Jo

| &

1. Using the OUTFUT control (writh METER SW in RF pesition) reduce the
peak moter reading to 50,

2 Turn USB and ISB switches to OFF,

3, Advance the CARRIER INSERT control for a moter reading of 50,

Lo Turn ISB and USB sultches back to chamnel selscted previously.

Se Adjust OQUTPUT control as explained on page 3-8,

AM with cne sideband may be obtained by turning either sideband to OFF
and advancing the remaining a:l.deband GAIN control for a reading as et-
plained on page 3-8,

CoW, OPERATION

1, Remove jumper from pins 1 and 3, (E101 on rear of exciter unit),
2, Attach key from pin 3 to ground,

3. Set 1SB and USB switches to OFF position,

h, Set CARRIFR INSERT to maximum clockwise poaitlon.

5o Set METER SW to RF position, '

6, Advance OUTPUT control to drive transmitter properly.

VOX ADJUSTMEND

The VOX circuit will function only in the SSB and DSB operation of the unit
and not with Conventional AM or SSB with full carrier,

Ls

1, Set EXCITER ON/STANDBY switch to STAMDBY positicn.

2. Talking directly into the mike, adjust VOX GAIN until EXCITER lamp
remains an with normel speech level but extinguishes with no speech
input, Further adjustment may be necessary to prevent background
noises from actuating the exciter,

SQUEICH GAIN ADJUSTMENT

1, Make comaction from the 600 ohm andio cutput termimmls of tho station
recelver to terminal 13 and ground on terminal board E10l of the Modol

SBE :
20 Adv;nco SQUELCH GAIN until audio from the atation receiver will no
- longer trip the VOX circuit,

ADJUSTMENT (F EXCITER AND AN ASSOCIATED TRANSMITTER

1, Tune the Model SEE as explained in sections B, C, D and E above.
2., Advance GUIPUT ocomtrol fully clockwise,
3, Adjust transmitter to the output frequency of the Mode), SBE,
" (Refer to transmitter Instruction Manual),
ke Place ;;ransutter in SSB mode, (Refer to transmitter Instruction
lml o



5. Flace Model SBE in desired cutput mode, (Refer to Secticnms E, F,
. G, H and I above). _
6. Advance OUTFUT control of the exciter until PA grid current of the
tranamitter flows on modulation peaks, Then decrease the OUTPUT
control until this grid curremt just ceases to flow.
7. With the METER SW in RF position, the meter reading on the exciter
should never exceed 100,

N, SOME BASIC THECRY FOR OPERATORS

1, An explanation of galn controls and metering.

QUTFUT.

USE METIR W METER HF METER
USB GAIN { @

TO EITHER . AUDIO
Ao < | AMP
CHAMNEL R . | 1TXRS L |

1SB GAIN 0SC. ' <
70 EITHER | " CARIIR | AMPLIFTERS f
AUDIO v | ATE0 | DT cupemm
&R MIKE

%,

1SB METER

Figure I is added here to give the operator a clear idea of where his
gain controls are elsctrically and what he is metering.

-USB METER POSITION
1SB METER POSITION

MF_METER POSITION

RF METER POSITION

Indicates only the USB channel audio lavel,
Indicates only the LSB chamnel audio levsl,

Indicates sum totel of both sidsbands and
carrier when used, This meter position is
used only to indicate proper tuning of the
MF dial end therefere, its absolute level
‘has no real meaning,

Indicates tha sum total of both sidebands
and carrier, vhen used,
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2 HOW THE SIDEBANDS ARE APPCRTIONED

As ie shown in Figure 2, it is poesible to set the sidsband 4in many
ways dependin;; upon the type of operation,

' o ' ,E USB (209) o E CARRIR
FAN o & & USB (509) gf (20%) I
E TOTAL (100%) | E SB E USB £ E 1SB (80%) 4 E USB (20%)
£\ E 1ISB (50%) = 153 (700)
(1) (8) (©) (D) (E) (®
SSB SSB DSB DSB DSB or 1SB
or or W/CARRIER
1SB 1SB
O E UsB (25%)
DSB W/CARRTER
A E 1SB (25%) (Nom(l AM-Low
=" 'Level lModulation)
A E CARRIIR (50%)
(@)
FIGURE 2

Suppose the mximum total voltage which csuses the meter to read 100
per cent is shown by the arrow of figure 2A; this arrow can be made up of either
the LSB ar USB alone as in figure 2 B or C, The meter indication of the sideband
baing used would then read 100 per cent on peaks,

Suppose that both sidebands must work at the same time and it is
decided that % the available power shall be in each sideband = this is the case
of figure 2 Do It is also possible to apportion the voltages so that one side=
band carries more pownr then the other as in figure 2 E, Here the USB gain is
adjusted 3o that audio peaks drive the meter to anly 20 per cent and the LSB
gain is adjwtod Lor 80 por cent = tha total st1ll being 100 per cemt,



. Such a set-up might be used uhiere th USB is to carry a cueing chann ] while
th LSB carries impartant informatdon.

In figur 2F, each sideband has been set by means of the USB and LSB meter so
thet a smll percentage of thes 100 per cert arrow remains for carrier insertion,
(This is usually done in autumtic frequency control systems known as AFC), Since,
as shown in figuve 1, the carriar is inserted after the LSB ar USB metering, th RF
moter must be calibrated against the LSB or USB meter by means of the Catput centrol
and then the carrisr insertiou can be correctly reced on the RF meter. (This pro=
cedure is outlined in sections K and I, Figure 2G is simply another version of F
but, because this is normel i¥; the operator has no choice but to set the carrier
and sidebands at the parcantage chown,

The operator must bear in mind that once he has set the USB and LSB gain
controls and carrier insertivn control, with theaid of the RF meter, he can then
vary the Output control to suit she transmitter baing driven, This is so becauss
the Output control does not aifcet the way the arrow percentages are added but
only the sum total,
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SECTTON IV

4,0 MAINTENANCE
A, GENERAL

The Model SBE (Power Svpily snd Exeiter Unit) is designed to provide long
term trouble free operation wvier contimuous duty conditions, It is recommended
that any necessary meinterance be accomplished by competent technicians faxdlisr
with sideband techniques.

Bo OPERATORS MAINTERANCE
NOTE

MEVER HEPLACE A FUSE WITH ONE (& HIGHER RATING UNLESS CONI'INUED OPERATION
IS MCRE IMPORTANT THAN PROBABLE DAMAGE TO THE EQUIPMENT. IF A FUSE BURNS
OUT IMMEDIATELY AFTER REPLACERZNT, DO NOT REPIACE IT A SECOND TIME UNTIL
THE TROUBLE HAS BEEN LCCATFD AMD COHRECTED,

A1l fuses and a power indicator lamp are located on the front penel of the
Power Supply.

The Model SEE has triple fuse protection; oven heater, power supply primary
and high voltage. (Sirge a partial short across the B+ line my not blow the line
fuse, this separate high vcitege fuse has been incarporated in the unit,)

If no meter readings can te obtained or the EXCITER lamp fails to light when
the EXCITER switch is in the ON position, check FLO3 (B+ fuse:, If dial lights
_and tube filamentes fail to light when POWER ON/OFF switeh is in the ON positiom,
-check Fl02 (MIN fuse),

If after one hour warm up period the OVEN lamp fails to cycle every four or
five mimutes, check FLO1l (OVEN fuse), ‘

C. FREVENTIVE MAINTENANCE

1, In order to prevent failure of the equipment due to corroei n, tube
failure, dust or other destructive elements, it is suggested that a
schedule of preventive maintenance be set up and adhered to,

2, At periodic intervals (at least every six months) the equipment should
be removed from the rack for cleaning, and inspection, All accessible
covers should be removed and all terminal boards, wiring harnesses,
tube sockets eto, should be inspected for dirt, corrosion, charring,
discolaring ar grease., Dust may be removed with a soft brush or a
vacuum clearer if one is available, Remove dirt cr grease from elec-
trical parts with carbon-tetrachloride, Remove Jirt ar grease from:
other parts with any good dry cleaning fluid,

WARNING

. CARBON TETRACHIORIDE (001!‘) IS A TOXIC' SUBSTANCE,
DO NOT IMHALE ITS FUMES. AVOID CONTACT WITH SKIN,
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While unit is cut cf thc rack and covers are reomovad, it -ig advise
able to check the tubes, all of which ars accessibie from the top of
the chassis, Tubes should be removed ard check one at a time to
eliminate th danger of replacing & tube in tho wrong scckst Do
not fail to replace tube shields,

Should the gear train (directly behind the front panel) show signs of
becoming dry, apply one dreop of any high quality light machine Jubrie
cant to each gear, ommended timo interval; once a year,

Carefully inspect for loose solder connecticns or scrows, espscially
_those on solder lugs. Recommended time intorval; every six to twelvse
months, depending on the amcunt of vibration cncountered in service,

Do CORRECTIVE MAINTENANCE

1,

2,

GENERAL

Befare any aligment or internal adjustmont of the equiprent is attempted,
it should be established that all tubos and fuses are in proper working

order. See Figurs li for suggested preliminary trouble shooting procedure.
NOTE

IT WILL SELDOM BE NECESSARY TO INVESTIGATE
FURTHER IF ALL TUBES AND FUSES ARE CHECKED
FIRST.

VOLTAGE CHECKS

I, after checking tubes and fuses, 2nd followlng trouble shooting chart,
(at <hie point the trouble should bo lccalized to a particular scction
or stage), check the tube socket voltages with 2 reliable 20,000 chmn per
volt meter, Ses Figures 3 Voltage Chart for tube socket voltages, '

ALIGNMENT

Befare any avtempt is made ‘0 align tho wquirmant, the folloring checks
mst be mde in the order givan,

8. 17 Kc OSCILLATOR

Using a reliable AC VIVM a reading of 1,0 %o 1,5 volts should
bo obtained from the center arm of R110 or R112 to ground,

If this voltage is not obtained, chéck for faulty compaments
in tho 17 Ke Oscillator Section (Z105).

bo 287 Ke OSCILLATOR
Using a reliable VIVM with a suitable RF probo attached to the
center arm of R113; thore should bo 1,2 to 1.5 volis to ground

at this point, If this voltage is not obitained, check for faulty
companents in the 287 Xc Oscillator Section (2103).
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C., MID FREQUENCY WUILItAAR

Connect VK0 or signa). generator (2 to L me
input, Place 2 me and L me crysials in pos
respectively in the M¥ XTAL OVEN, Comnzc$ B

ns 1 and 2

o
2
oo
B volimctiexr 4o

s
(&3
ivad

2 volts) to 10
c

the junction of C163 end Ci6k, HKeastre for the following

voltages,
MF XTAL SW VOLTS (ADFRQY)
Position 1 (2 me) 2.5
Position 2 (L me) 102
o 22 ) 2.0
VIO b e} 1.0

If thess voltagas arc not obtained, check for faulty corponsnts in
the mld frequercy secticn,

do HoF, OSCILIATCR

Connect R.F, voltmeter to top of R205 (output contrel), turn off
MF oscillater by plecing MF XTAL SW in a veeant position. Voltage
shouli‘ vary from 2 to 5 volts as BAND IS switch is rotated from
0 to 1,

¢, 270 Ko X.F, ALICNMENT (PRELIMDNARY)

Set R113 (LF BALAITE) to appreximately mid position,

Remove P103 from J106,

Attech sensitive R.F. voltmetar to pin 2 of Vil3A,

Remove G103 and V105,

Attach signal generatar cutput 4o pins 2 and 3 of CRIO3 socket
Set signal genarater frequercy to 270 Ke,

Keop ocutput valtage at pin 2 V1134 below 0.1 volts, Use ocutput
cantrol of sigml generatar and slag adjustmmts at botbem of
T107 and 7108 4o get peak reading on the R.F, voltmeter,

£, SIGNAL ALIGHMENT OF 270 Kc I.F, AMPLIFIER

1,
2.
3a

©

5o

Replace CR203 and VI0OS,

Remove signal gensrator from (11103 scckel,

Advonce CAKRIER INSERT cemtrol to mwdimum clockwise position,
Use slug edjustments of TI07 and T203 to get new peak on R.Fe
voltmeter. (at pin 2 of V113A),

Replace P103 in J206.

g0 MID FREQUENCY ALIGMMENT

1,
2,

3o
L

Remove FI07 from Z107 and cermoct sensitive R.F. voltmeter to
the top of cutpue potentiomoter R205,

Flace 2.0 and 14,0 e erystals in socket 1 and 2 respectively
of mid frequancy ovon (or use external VID connected to J10k).
Replace oven insulation and cover,

Turn CARRIER INSERT control to zero,

Turn R130 either fully clockuise or fully counterwclockwise to
upset balance in the MF modnlator,
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21,
22,
23,

Set MF XTAL SW to positicn 1 (or VMO to 2 Me)o
Sgt M.F, diel to 2,27 ke
sc T109 and T110 slugs only (on underside of chassis) to
cbtain peak reading on R.F. voltmeler
Sot )T XTAL SW to position 2 (or VIO to L M),
Sct M.F. dial to ha27 Meo
Tone trirmers €140 and Cill)l 4o obtain pesk reading on R.F.
volimeter, A
Usirg R130, revalance M.F. mcdulator,
Romove R.F. voltmeter from R205.

. Set MF XTAL SW to position 1 (or VMO to 2 Mc).

Set M.F. dial to exactly 2,0 I,

Turn METER SW to IF position.

Advance CARRIER INSERT control until a half scale meter -
roading is obtained on the front panel meter,

Tune T109 and T110 slugc to cbiain peek meter reading,
Sot MF XTAL SW to pooition 2 (ar VD to L ¥e)o

Satv MoFo dial to exacm hoo Pho

Advance CARRTER INSERT control until a half scale reading
is obtained on the mater. -
Tuno trimmers €10, Clll to obtain peak meter reading,
Repeat steps 13 through 21 until ends of tuning range track,
Put P107 back into J110 receptacle of 2107,

h, RoF, ALIGHMENT

1.
2,
3e

o

Disconnsct P103 and P05,

Turn OUTPUT control to mexirmm clockwise position.
Cormect output of signal generator to top of R205,
Termnate R.F. output (J103) with non inductive 72 ohn
resistor, ‘

S, Plece R.F. voltmeter acress the 72 chm resistar,

6. Uzing a signal generater oulput of appraX. 0.1 volts with a
froqency accuracy of 1,0% peak the cutput R,F, voltmeter as
per* the following table.

OUTPUT SIGNAL GEN, ‘
BAND SET DIAL SET FREQ UENCY TUNING ADJUSTMENT
#2 to i me 2,00 mc 2,00 mc T116, TI20,
8q°° me 8400 me c2°3’ 0191’ €180
*8 to 16 m 8900 mnc 8600 . T]IS, Tl79, Tm’
16,00 me 16,00 me €202, €190, C178
#16 to 32 me 16,00 me 16,00 me 711, T118, T2,
32,00 mc 32,00 ro c201, C189, C177
#NOTE: Repeat process altermately from lower to higher frequency to

assure tracking at band ends.
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To

8,

Lock alY slug adjustments imwediately siter the adjustment
is made. Observs the R.F. meber reading while doing so to
revert poseible debtuning while tightoning the leck nuts

Cormect P103 to J106, and PI0S5 o J108,

CARRIFR SUPFRESSION ADJUSTMINTS

a8, FRELIMINANY

NOLICE
 BE SURE THAT RF IS ALIGNED BEFCRE PRCCEEDING.

THE FOLLOWING TEST EQIPMENT IS RFEQUIRED F(R THIS SECTYION:
1, A sensitive oscilloscope having an overall vertical sensi-

2,
3.

tivity of at least 05 volts per inch,

Test leads and a ,05 rfd, capacitor to be used with the
abovap

Nonemetallic aligning tool,

A WARM=UP AND STABILIZATION PERIOD OF APFROXIDMATELY THREE HOURS
IS REQUIRED,

b, 17 KC NOTCH FIITER ADJUSTMENT (Proceed in glven order)

1,
2q
3.
Lo

So

6o
7o

.
2o

10.

Turn CARRIFR INSERI control. (front panel) fully CCW,
Turn USB and ISB input switches (front panel) OFF.
Remove V105 (124U7) from its position on the 2103

267 ke oscillator enclesura.

Remove CR103 (CK-711) fyom the IF balanced nodulator
circuit,

Comect a .05 mfd, capacitor in series with the tssi
lsad from the vertical amplifier irput of the oscillo~
scope and attach to pins 7-0 of the CRIO3 sockatq
Connect oscilloscope vertical auplifier input ground to
chrssis of SHE,

Unbalance the 17 k¢ modulator by setting RIZ0 (ILSBRL,)
and R112 (USB BAL.) potentiomoteors fully clockwise,
These controls are located on rear apron of chassis,
Set oseilloscope vertical amplifier range for the most
sensitive (highest amplification) operating condition,
Advance the oscillozscopoe vertical gain control until the
raximm amplitade of the trace is oblained or until it
expands to £ill the extrese gradvations on the scope
cverlay patiern,

Adjust the oscilloscope sweep rate and synchronize controls
wtdl a steedy 17 ke sine wave is observed,

Remove K101 (VOX reiay) fer access to CL19 lecated on
side of 2106 (17 kc notch {ilter),

45



12  Adjust C119 and R109 (Z106) until minimum 17 ke ampiitude
48 displayed on scope B sure to us nothing but a none
metallic alignment tool when adjusting C119 Adjust on-
trols alternately until best reading is obtain d. Watech
scope carefully when tightening R109 shaft lock

¢ 17 KC BALANCED MODUIATOR ADJUSTMENT

1, Remove oscilloscope vertical amplifier input test lead from
CR103 and comnest .05 mfd, capacitor in series as before to
the junction of R171 and R172, Be sure that ground lead ree-
mains connscted to chassis,

2, LSB and USB potentiometers R110 and R112 mst now be returned

" from full clockwise to their proper positions, Adjust them
alternstely wuntil the vertical oscilloscope pattern is rdninmm,
watch pattern to be sure that no amplitude increase ccours shen
R110 and R112 shafts are locked,

3. Replace X101, V105 and CR103,

d, 270 KC MODUIATCR ADJUSIMENT

1, Remove V104 (6U8, 17 ko 08Co)o

2, Remove P103 from J106 (MF OUT),

3. Connect test lead from oscilloscope vertical amplifier input

" through a .05 mfd, capacitor to pin 2, V1134, (12AT7, MF MOD,) »

Lo Oscilloscope to be adjusted as before with the exception that
SWEEP and SYNC econtrols must be changed for 287 ke presentation,

5, Adjust R113 (IF BAL) until minimm amplitude is displayed on
oscilloscope, Watch scops when locking R113 shaft to see that
no change occurs,

6o Replace V10L and P103, Remove all test leads.

@, MF BAIANCED MODULATOR ADJUSTMENT

1, Connect external VMO to J1OL or locate the MF XTAL OVEN by
following the Mf XTAL SW shaft which enters directly into it.
Release the fasteners holding the oven cover in place by turn-
ing each 1/l turn CCW, Remove the oven cover and the celotex
insuiation found beneath it,

2, Plug a 4 mo crystal into a socket in the oven, Note the number

" of the socket chosen or if VMO is used adjust it to L0 me,

3, Place the MF XTAL SW to the position bearing the same number
unless VMO is used,

L. Replace the celotex insulation and the oven cover., Be sure that
the cover is oriented so that its mumbers correspand to the
crystal positions below,

S, Proceed after a one hour warm-up period; adjust the MF TUNING
dial to read“lta27 nCo

6, Adjust the OUTPUT TUNING dial to L.O me,

70 Turn the EXCITER ON/STANDBY switch to ON,

8, Turn the METER SW to RF,

9. Adjust the cutput control clockwise until the meter registers
& mid-scsle reading,

10, Adjust R130, located in the mid=frequency compartmeni near the
MF TUNING capacitor, until a wdnimm reading is indicated on
the meter, .

11, Advance the GUTFUT control CW to meximum and again adjust R130
for a minimum reeding,

L=b
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L

HF BALANCED MODUIATOR ADJUSTMEND

1, Turn BAND MCS suitch to 4,27 = 6,27 me positdon,

2, With EXCITER ON/STANDBY switch ON turn CUTFUT TUNIIG lurge
knob until dial reads § O me

3, If METER indicates a hard-over maxirum lowsr it te arpraci-
mtely half scale by detuning it with the large OUTFUT TUNIZG
hwo v

Lo Adjust R150, located in Z107 next to MF TUNING capacitar, for
minimm reading.

OSCILIATCR FREQUENCY ADJUSTMENTS

8o

PRELIMINARY

THE FOLLOJING TEST EQUIPMENT IS REQUIRED FOR THIS SECTION:

Co

do

1, An RF frequercy mster accurate to one part per milliem,
2., An RF generator accurate to one part per million.

3. A semsitive RF VIV,

Lo A sensitive commnications receiver (AM).

287 KC CSCILIAT(R

This oscillator is factory adjusved and should not require
attention in the fleld, If adjustment is proven necossary the
oscillator cutput mey be taken from the arm of R113, LF BAL,
and adjusted by C120 located under the chassis deck behind
the crystal oven,

MF XTAL ADJUSTMENIS

1, Remove cover from MF XTAL OVEN,

2, Insert crystals to be uced noting their values and locations.

3. Rerlace oven insulstion and cover,

Lo Allow a one hour warmeup period if set is cold,

5. Insert a short length of insulated wire through access slot
in MF OVEN cover slot near crystal adjustmente, Couple
this wire to the antenna of a good commnications receiver
and to the accurate RF frequency generator,

6, Adjust the generator and the receiver tuning to frequency
marked on the crystal sslected,

7o Adjust the appropriate trimmer (C223-=C232) with the tool
provided until a zero beat is heard from the receiver,.

8. Repsat steps (6) and (7) for each crystal,

9, HRemove wire from I XTAL OVEN,

HF XTAL ADJUSTHENIS

1, Place insulated wire naar trimmer capacitor ir HF XTAL OVEN
by passing i through access slots in cover., This oven is
Jocated con undur side of chessis directly beneath the M
XTAL OVEN, Test equipment is comected in the samn way as
for MF XTAL ADJUSTMENTS.

2, The followlng chert providas information for testing each
' XTAL,
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BARD MCS

Sidoh Posddd o

§e27 = 6427
Go2T ~ 8 27
8027 “ moa?
10.2? - 12“2?
Jl(.27 - 161:27
18,27 ~ 20,27
22,27 - 21427
.27 - 32:27

3. Use 2 sensitive B VITM to msacurs the volitage abt the
centar condustar of J108 while adjusting the indueliwe
treimsere 1302-131 (nunbered 1=1ly) ‘iocated on tho deol

XiAL FHE

-

8. &

100 =

12,00 o
14,00 an
18.(}0 26
11,00 =

130 =

17.0 =

LRJUST

DU RN

c233
23l
£235
235
ce3?
X
€239

calo

betuocy the MF XTAL CVEN and the fromb panel. The

follcwing chart provides instructions for ench adjuate
ment.
XZAL BF INJRCTICH
m I"ﬂ MQ mmo AI}'TUST :
Switch Positicms () e f¥e) IRIpER
Lo27 = 6027 8 o 1101
6&2? L 8@27 10 10 11102
827 - ].0».27 12 3.2 10103 ,
19,27 « 12,27 b 1)1 i 1104
12 27 « 34,27 8 16 1105
14,27 = 15,27 28 18 1106
16 27 « 18,27 10 20 1107
18727 -~ 20,27 i 22 1308
20,27 = 22,27 » 2k 1309
22027 ~ 24427 13 26 1110
21,27 = 26,27 U 28 Ak R
26,27 » 28,27 15 33 312
128,27 - 30.27 16 32 1313
30,27 « 32,27 17 34 AN

18



SECTICH V
TATA

DEFTRMINDTIES CRYSTAL GR VMO FREWENCIES F(R THE bﬂDEL SAk-2
Yor crystal or VMO cperation from h.27 ies to 32,27 Kes.

¥ 22,000 (M) =F + 4270
xtal o o cubpub
Where all fregusncios are in M2y and F J— is essumad to be the frogueasy
of %he imeginary or artual carria,
¥DDUIATCR BAND i CUTRUT_BAND
be27 = 6,27 b h= 8
6,27 = 8427 5 ho BEB a6
8,27 < 10.27 6 8 - 16
10,27 - 12,27 7 8 =16
12.27 « W27 8 8 =16
14,27 - 26,27 9 Bw26216-32
16027 - 18,27 10 16 » 32
18,27 » 20,27 1 15 - 32
20,27 - 22,27 12 36 - 32
22,27 - 24,27 3 16 - 32
2h,27 =~ 26,27 1y 1%~ 32
26,27 = 28,27 15 16 - 32
28,427 = 30027 16 16 - 32
30027 « 32,27 17 1632

Exarple:s Supposs an catput froquency aof I.Qofi lics, 18 dosired
- 2.000 (7) - 10.500 *+ 0270

® 3,770 Mes,

¥
xt3l & mo

P
xtal o o



For Cryatel or VMO cpsration frem 2 ¥os, « .27 les,

OFERATING |

i A <+ A VA S
2 =373 2 @ 1427 2=-1 Fo + ,270 Fo + 270

3073 = 400 2 « §,27 2.4 Fo + (270 Po « 4270 1
BOO =427 2§27 ho8 Fo + 270  Fo « o270 2

ALL FREQUENCIES ARE IN M8,

NOZES: 1 Upper and lower aidebend will be revarsed in the regica of 3.73 Mes,
to 1,00 ¥os, shen using the WO,

2 Upper and lower sidebands will be reverzed in ihe reglon of I Mes,
to 1,27 Mce. when using the “rystal, (sce page 2«2, Theary of Operation),

Crystal used: CR-27/0.



AVERAGE DC VOLTAGE CHART SEHE~2

CONDITIONS: H.F. Oseillator Sudteh | 27-6.27 Mos, Output tuned to 8,0 Mes, Band
Switoh 1=8 Mos, Meter Switch in R¥ position Output Control set to
1008 on Meter, RF Output termimated with 70 ohm noninductive load,
}* Xtal Switeh in VMO position, LSB & USB Oain Controls min , Mike/
Chavnel Selector "OFF®, Main Power ®CN", Exciter “ON°, Xwtr OFF™
10k snd V105 Data taken at Ootal Sockst,

p— TR SOCKET PIN NUMBERS
o 1 2 3 k 5 6 7 8 9
Vior | &y SV | W 0 [63% |10V | o0 |1.0v -
V102 | @&aBh 125 | X© 0 |63 |10V | 0 |17V - o
V103 GR, | 125V | ™ | O [6o3% [1307 | O |18V | = -
vioh | &8 o357 | 0 |Juiv | 0 [6.3% [UOV]| O [19V |
JVI08 | X2AUT | 230V [ 8.5V [ 6.3 |2V |15V | O | O |VaR, -
| 06 0A2 v (% | ®x | B [10v]| ® | 0 - -
V107 12AT7 | 95V [ O | 1LV [ 6.3 [63x | 95W | O |2V | O
VIO | 12AT7 | 130V | O |2,V |63 | 6,38 |26V | O [hev | O
V109 12877 | 2U0V | 65V | L6V |63 | 6,32 (255 [ 0 |26V | O
vio | 608 BV | 0 | o [6.3| o0 [260V |29 |10V ]| O
{van - 6ALS | o 0 | 63n | 87| W 0.] = -
V112 2407 [ 230V | O {Lav| © 0 [230V] 0 [3.97 | 6.3#
m3 207 | 1%V | o [3.0v | o o [15v | o [3.2v |6
A 811 6GaAB6 0 | o .0 | 6.3 | 245V | 130V | 0,9V - -
V1S 12AU7 | B85V | LV | L1657V | O 0 |10V ]| 0 |70V | 6.3
VX6 | &LS | 6.0V | <26V | 150V | 0 | 6.3 | 2107 | 60V | m | «16%
7 608 W |-20V)05v| 0 |63# 2200V | W | N | X
| 128 GaHs 0 [ 0 |63%| o0 |19V |05V |14V | = -
Ty | &6 | 3. | x |iov 6| o [wov]| o0 [ -« | o
V120 Qs 8V 0 | 1907 | - 0O | 28V |63 | O | 260V

m-NoComecﬁ.m
# = AC Voltages

5-3

Avtond st



RESISTANCE CHART - SBE.2

IC » ¥ Comection

Inf, = Infinite Resistanc

Fil = PLlament

CONDITIONS: 1. ALl Power Oif
2. Power Plugs Discamectisd
3. All Mossurements Taken With Respest To Ground Using a Hewlsti-
* Packerd Hodel 4108 VIVM or Equivalent.
Lo All Front Panel Switches & Controls in Max., (W Position,
wee | Teee SOCKET PIN NUMBERS 1
' 1] 2] 3! 8| s] 6! 71 81 9
101 6aBl Inf, | X Fil | 1| N | 470K | 1.5K - -
7102 &l Inf, | I Pl | 1| W odM | 2,5K - -
V103 | Bl Inf. | NC Fil | Pl | NO | SIM | LBK | = -
vaoh, | &8 Int, [ 2,24 | Inf.| Fil | P41 | Inf. | 68 | XX | 68K
Vios 24u7 | Inf, | LTOK 0 Fil | P11 | Inf. | 470K | 1K Fil
06 | a2 Infe | 0 | X 0 |Inf, | m 0 - -
V107 | 1277 Infl, | oM | 1,2k | Fil | Pl | Inf, | 2N | 12K | M
VI08 | 12AT7 In€, | 82K | 1.5 | M1 | Fil | Inf, | 100k [ L2k | FL2
Vi09 | 12a17 83 | M| 620 | FM1| Fa1| Inf, | 390K | 330 | F2
M0 | @8 | Inf, {L70x |00 | P2 | R1 | 2s0k| 1K | 4o | =X
il | 6as 1005 | hox | M1 | M1 | M| 3 ™| ~ | -
Vi | 212407 Info | 254 | 1076 | P4l | PIY | Info | © | 1.7K | Pl
V113 | 12417 Inf. | L7R | %00 | M1 | Pl | Inf, | L7 | 500 | Fid
n, | 66 39! o | My | MilIng, |Info| 00| - | =
V115 | 22AU7 Tnf, | 220k | O | Rl | P41 | Inf, | Lo7K | 1.5 | AL
s | 6cb 3% | 100K | Inf, | P41 | F$1 | Inf. | 330 | Inf, | 10K
N7 | 68 X [100K |Inf, | MY | Fil [Inf, | O | M | XC
VI8 | &6 270 | o0 | Pl | F41 | 1008 [ 133K | 100 | = -
{vae | 616 8 10 {1568 | 1| Fi1 | 100E| O | 156K | 10
[nn | aue %0 | F21 |00k | 250 | 10| 500| 1| W | Inf,
K = Thousand
¥ = Mllion



CPSIBIEFS0LX
CM2ODL0ZK
CVALCLSD

CVLIA0P

cML5C511d

PARTS L79T
8EE-2 (0=5034/UHA-23)
EXCITFR UKIT

TESCRIPIION

CAPACITCR, fixed: ceraricy 0L ufd,
+80% <204,

CGAPACTTOR, fixeds ceramic; 001 uid,
*805 w20%.

CAPACITCR, fixed: veper; o5 ufd,
"’105; &0 wwdc,

CAPACTIR , fixed: mica; 1000 wufd,
#10%, 00 wvdo, ctar, D.

CAFACITOR, variable: ceramic; 7-45
uurd, 500 wvds, char, C.

CAPACIT(R, variable: ceravdc; 1,57
wafd, 500 wwie, char, A,

CAPACTICR, fixeds mise; 220 wufd,
"‘10%, wo mc‘ mra DO

CAPACIT(R, fixed: cerasdc; 10 wnfd,
45 mfd; 500 wvde, char, SL,

CAPACTI(R, fixed: mylar; ,1 ufd,
*10%, 200 wvde, ohar. C,

CAPACIT(R, fixed: owposition, 510
‘mfd) ﬁ% mo m’ c,nro

SEGITON VI

SYNBOLS

£101,102,103,
112,313, 12h,
115,215 117
121,121,12
127,135,190,
151,152,153;
156,157,
161,162,1 s’
166,168,159
170,171,173,
176,197,250,
251,252,2%,
257,260

€10k,105,106
107,108,109, "

132 133,134,
136,1 JaB:J.'ih’
175,183,155.
186,187,191,
195,195,206,
207,209,210,
211,212,215,
216,238
Ciil1
118,182,193
205
£119,258,259
120,189,201
c122

€123
129,130

c11



TMC
Dol U,
CC21ISLAT0E
co2usLlros
CY¥314320
Gb}fﬂl} _l’it,;
CMIOBFII02P
CHIOT332

CFEOD162G

CR=1271.

CVLIC300

£B=137-1
CB=137<2
CB=137=3

CC108-1=PI000M

CE63C500¢
CC215L1.500

CN=100=3

DASACITCR, fined: sorawic; § wfd,
0%, o0 avde, chavrs SLe

CAPACTI(R, fixad: cerawics L7 unfd,
283 50C wwdc, char. Si,

CAPACTI(R, vardable: ceramic; 3-12
wafd, 900 wvdes chr, i,

CavACKTOR, fiveds melallized paper;
Ok ufd, 200 wvide.

CAPACITGH, fixed: mica; 13,000 wmfd,
o520

CAPACYIOR, fixed: mdea; 330 vufd,
<pds 00 wnde, chur, D,

CAFACIT(R, fixed: micay 1600 unfd,
2283 00 wwis, chare Us

CAPACITOR, warioble: alr; 2 sectlong;

12.5 « 232 uufd each sestion.
Not: Used

CAPACIT(R, varisbles ceramic; Le30
midy 500 wwds, char. C.

CAPLCITR, varisble: air; 2 section;
12,5 « 282 nufd each ssction,

CAPACTIOR, variabls: sir; 2 seotion;
12,5 « 282 uufd each sectlon.

CAPACIT(R, variable: airg 2 section;
12,5 ~ 282 uufd each section,

CAPACIT(R, Dixed: saramic; 1000 uufd,

4'20%9 Sw wrde, char, P,

CAPACIT(R, fixeds dry electrolytic
0 ufd, 50 wede, char, C.

CAPACITOR, fixed: cevamic; 15 uufd,
':5%} 500 m'dc, char, SLo

CAPACIT(R, fixed: papar; OS5 ufd,
+140% «10%, 100 wwic,

STMBOLS
C137,128,219
0139,3.63,1611,
217,220
0,1k
C1h2,243,1h
145

C1L6, 7
cili9
C2.54,155,159
1 fﬂ ] ] ?
C1674,B

Cc1l72
C177,178,179
180,190,191,

192,201,202,
203

€181
¢1818

c181C

200,201,208,
212,221,2L6,
2ls7,248,2L9,
253

Ci88

c21hL

c222



LRV
b

PART NO,
CVel0L-)

cML5D221d
CML5C331d
CMI5C820J
CMISCLT0J
crasc2lod
CH0C270d
CI15C5L00
CK=711

IN=300

IN=67
THe100<ls
HB=102«2
Bl«100=51
BY-100=47
JJ=133<3

Bo-525/0
JJ=15Y

AN31024-20-277

TN 7 R p Ay
Sl U 0 i
ey T

[ R}

AVACTTAN - S et ] B
CAvACITIR, vardntiss 1-0 wu?d.

CARROTYCR, fized: micmjy 220 wufd,
8%, 500 wede, char, D,

CLPACITOR, fixod: mica; 130 unfd.
5%, 500 wwic, char. C,

CAPACITCR, fixed: mica; 62 uufd,
:}%' m b‘m, Chal'. cg

CAPACIT(R, fixed: wicay b7 wnfd,
154, 500°wvic, char, C.

CAPACTP(R, fixed: mica; 2k wufd,
5%, 900 wvdo, char. Co

CAPACTICR, fixed: mica; 27 wnfd,
is%, 500 'HVG.O, char. cl

CAPACIT(R, fixeds mdcs; 5 wufs,
:5%’ 500 UTGC,y char, Co

DIODE ASSEMBLY, germanium; 4 diodes,
hermetically sealed..

IICDE, silicon,

DIODE, germanius.

BQARD, terminal; lh contacts,
1P, electrical: ceramic body,
IANP, neon: T=3=% bulb, _
LAMP, incendescent: Tw3=} bulb,

COWNECT(R,, roceptacle: female;
3 contacts,

COMMECTOR, receptacle: female;
1 centact,

CONNECI(R, receptacle: male;
1 contact,

COMNECT(R, receptacle,

o -y -
235.236,23f
278,239,250

cah

»

c242
czh3
C2hly
czh3
025’5
256
CRi01,102,103
%h, 105,106,

CR107,108,110
E0L

102

1102,102

1103

J01

J102,103,100
J105,106,107
it

4

J109

QuAN .,

63



L¥G
PART XO.

A=2160
A=1lh5h

A<1lili5=5
Acllih5<6
A=-LLS=T
A<lli5<8
AwlliliS5=
Acllhi5=10
A=LikE-11
Acllihi5-12
A=lLli5=13
A=3li5-3
AollliSe1
A=lhl;5.2

Cl-10%1;
C1»105<3
A-1023

ClelfDef

p/o A=1466
p/o A=1461

DESCRIPTION
e

REIAY ASSIMBLY, solencid.

COIL, R @ 8 w; 095 1. n}\y}
Q greater than U5

COIL, R,For 10 mo3 4,95 « 101 uvhy;
Q greater than 115,

COIL, RoFat 12 205 095 » 1,01 uby;
Q greater than 115,

OOII" RoFet ].h ne3 095 1,01 W:
Q greater than 115,

COIL’ .Fo’ 16 m) 095 had 1501 \lb}';
Q greater than 105,

mna’ Ho.so 18 m} 995 1001 YJIJY;
Q greater than 125,

COIL, RoF.: 20 moj 095 1,01 uhy;
Q greater than 115,

COIL, B.Fat 22 me; .77 = o83 uby;
Q greater than 115,

COIL, RolFer 2k mog 467 « 73 uhy;
Q greatar than 115,

GOI.L, R.i‘.: 26 m; o% - 96& \ﬂw’
Q greater than 115,

COYL, R.F.: 28 mo3 .h6 o o50 uhy;
Q g:'m’her thm 1353

COIL R.,F,: 30 net olio - ﬂhs “3‘3"3
Q g"‘ea‘be!‘ then 115, .

COTL, RoF.: 3203 ms; 29 « .3k uhys
Q preater than 1159

COXL, R.F.: 10 ubys 75 m, 3 B,
COIL, R.Foz 2,8 uhy,
COILL, R.F,: 128 uhy,

COXIL, R.F.: 750 vhys 75 ma, 2 Pi,

COIL, plats peaking,
COIL, R.F,: 15,8 uhy,

SYMBOLS QuUAY,
X101

1101 1
L 1
1103 1
Lok b
L105 1
1106 L
L7 1
1108 1l
1109 1
1330 1
111 1
iz 1
1113,11) 2
s

1136

L117,119,1zo, 6
122,126,132
1118,121,123, 5
124,127

1125 1
1228 1



e
PART X0,

CL=305~2
MR=1008
¥53106B-20-27P
¥532063-20=275
PL-2.5%

PL-15%

A=2}453
RC2007561K

_xczéemm

RC20GFIDLE

RC200F152K
RVLATRDS03B
RC20GF632K
RC20GF182X
RVLATSDSO3A
RVLATZAOMA

RC20GF223K
RC200F102K

RC0CF683K

00II-, RuFot & uhy

METER, DC: micro ampy 0200,
CONNECT(R, plug: mle; AN pin type.
SONNECT(R, plug: fencle; AN pin type.
CONNECT(R, plug: mn, coaxial type.

- CONNECT(ft, plug: wmin. couxial angle

trpe.
SUFFRESSCR, parasitic.

HESIST(R, fixed: ccrpoeitfon; 560
chms, +10%, 1/2 watt,

RESISTOR, fixed: composisiony 470,
000 ohms, +10%, 1/2 watt, ‘

RESISTOR, fixed: compositions
100,000 ohws, 310%, 1/2 wati.

RESISTOR, fixed: composition; 1500
chma, +10%, 1/2 watt.

RESIST(R , variable: cawposition;
50,000 chms, +20%, 2 vatts,

RESISTCR, fixed: compositiony S60C
chma, +10%, 1/2 watt,

RESISTCR, fixed: ecmpositiony 18200
ohms, +10%, 1/2 watt, :

RESIST(R , variable: comporition;
So’m Oth, :205, 2 mttﬁo

RESISTOR, vavrimble: conmpeositiong

RESISTR, fixed: composition; 22,000

RESIST(R, fixed: compositiong 1000
ohws, +10%, 1/2 wtt,

RESISTOR, fixed: omposition; 58,000
ohns, +10£, 1/2 wett,

SYIMBOLS

1129,130,131

201
P02
103,100,105,
106

vi07

PS201
Ri01,102,194,
195

R103,126,127,

' 1}-‘3’1)41&;213
R104,125,132,

136,137,117,
176,182,229,
233,235

R105,139,161,
170,175,178

R106
RY07
R108
R109
R110,112,113

Rlll, 117 3159’
160,187,188,
190,232,234
R114,123,128,
m ,166’167’
179,180, 222

R115,215

QUAN,

L N A A "



THS
PART NO.

o Puan Senuninne

RC201F225%
choni?éeox
R( 206:F18LK
B {10932

£,C20MF106K
aczr:ﬁmssx
RO3DIFLT2K

RV)JATSAS02B

EVUATXAIO2A -

RC200FB21K
RC200F22L X
RVLATSAIORA
REL2OFE23
RO20FIOLK
RVLATSAL0LB
RC200FLTIE
RVATXASOLA

aézoanssq

DBSCRIPTICN

RESISTOR, fixed: compositions 2 2M,
:m’ 1/ 2 “tt.

RESISTH, fixed: composition; 68
m, :10%’ :/2 mttd

RESISTOR, fized: composition; 180,
000 ohws, +10%, 3/2 watt,

RESISTR, fixed: wire wound; 5000
ohxs, +5%, 10 watts,

RESISTCR, fixed: compositiony 10 ¥,
:105, 1/2 wati, :

RESYST(R, fixed: composition; 15,000
ohme, +10%, 1/2 watt.

RESIST(R, fixed: compositlony L700
chme, +10%, 1 watt,

RESIST(R, variable: compoeitlon;
900 ohms, +20%, 2 watts,

RESIST(R, vardable: camposition;
1000 ohms, +10%, 2 wtte,

RESISTOR, fixed: compositiong 820
chmm, +10%, 1/2 watt,

RESISTOR, fixed: compousitiom; 220,
000 chms, +10%, 1/2 watt,

RESIST(R, wariabls; coeposition;
1000 chms, +10%, 2 wtis.

RESISTOR, fixed: composition; 82,000

obms, #10%, 2 watts,

RESIST(R, fixed: compositiong 100,000
ohms, +10%, 2 watts,

RESISTCR, wvarisble: compoeition; 100,

000 olms, +20%, 2 vatte,

RESISTOR, fixed: composition; 470
ohws, +10%, 1/2 watt. |

RESISTCR, warisble: composition;

m Om, :"10%' 2 watts,

RESIST(R, fixed: compositions 1.5 M,
‘%, 1/2 mtto ’

SYMBOLS
R1Y6,1L6
R12.8,197,198
201'519 2370,
kL

R120

ml,nsiﬂms.

»149,

m22

Rzk

2129
R130
R131,151,181

R134,153,16
YT A

- R135

R138,152

R11,0,168,169

R



T
PART NO,

RC300F223K
RC200F122K
- RC2oaFhTeK
RC20GFLT3K
RC20GFB23K
RC20GF333K
hcaowazlx
RC20GF331K
RC30GF102K
RCL2GF10BK
RG20GF390K
RC20GF101K
RC30GF122K

RVLHATRDSO2B

RR«102=1
RC20GF335J

RC20GF1024
RC20CFS61d

RC20GFI03K

DESCRIPL ION

RESISUR, fixad: composition;
223‘)& ohm" f_lO}g, l mtto

HESISTIR, fixed: composition; 1200
ohms, 0%, 1/2 watt,

RESIST(R, fixed: composition; LT700
ohms, +10%, 1/2 watb.

RESIST(R, fixed: comwpositdon; 17,000
ohxs, 104, 1/2 watt.

RESISTOR, fixed: compositiony 82,000
okus, 108, 1/2 watt,

RESISTOR, f4xwd: composition; 33,000
ohrs, +104, 1/2 watt,

RESYSTOR, fixed: composition; “20
ohms, +10%, 1/2 watt,

RESISTR, fixed: composition; 33C
ohms, +10%, 1/2 watt,

RESIST(R, fixed? composition; 10C.
ohms, +10%, 1 watt,

RESIST®R, fixed: cemposilion; 10,
000 onms, +10%, 2 watb,

RESISTCR, fixed: composition; 39‘
chze, #10%, 1/2 watt,

RESISTOR, fixed: composition; 100
ohms, +10%, 1/2 watt,

RESIST(R, fixed: corposition; 1200
chms, #+10%, 1 watt,

RESISTOR, farimble: composition
5000 Ohmﬂ, :20%, 2 wttso ’

RESIST(R, fized: wire wound; 20 watis,

RESISTOR, fixed: composition; 3.3 M
3%, 1/2 watt, ’

RESISTCR, fixed: composition; 1000
chms, 5%, 1/2 watt.

RESIST(R, fixed: composition; 580
chws, +5%, 1/2 wmtt,

RESISTOR, fixed: composition;
10,000 ohws, #10%, 1/2 wath, -

SYMBOLS
RIS5,156

R157,158
R152
R164,165,177,

192,193
R173,172,17k
02

2
R173,223
R185,186
R189,228

R151

»196
R199,218
R200,206,225,
236

R203

R205

'R207,208

R209

R210

E211

t 24

6=?



¥y

PART NO.
RO20GF100K
AW109=19
RC30GF 562K
RC200F39LK
RC200F272K
RC30GF272K
RC30GIMG82K
RC200F271K
RCZ0CGF515J

SW-181

§Tw103-1-62
WS-101.

WS-103

SW=200
W5-102

8W=-192

SW=139
881002

TF=270
TF~138

DESCRIPTION

RESIST(R, fixed: compositions 10
chm_. ilo%’ sz ‘.ia'f‘o‘ho

RESIST(H, fixed: wire wound; 500
Ohms, 19,59 10 mttg

RESISTCH, fixed: composition; 5600
ohms, #10%, 1 wmtt,

RESISTCR, fixed: corposition; 390,
00C ohms, +10%, 1/2 watt.

RESIST(R, fixed: composition; 2700
omms, +10%, 1/2 wmtt,

RESISTOR, fixed: composition; 2700
ohms, +10%, 1 udtt,

RESISTOR, fixed: cumpositions 6800
ching, 1105, 1 wtt,

RESISTOR, fixed: composition; 270
ohms, +10%, 1/2 wati,

RESISTOR, fixed: composition; 5.1 M,

SWITCH, rotary: shorting type; four
positions, doubls pole.

SWITCil, toggle: SKST,

WAFEH, svitehs four positions;
shorting type. ’ ‘

WAFER, switchs {our positions;
shorting type.

SWITCH, rotary.

WAFIR, switoh: 15 positions; single
pole; shorting type.

SWITCH, rotary: 15 positions; single
poles 20° detent,

SWITCH, rotary.

SWITCH, sensitives bi-metallic; 70°
breaking temparsturs,

TRANSFCRIMER, audio.
TRANSFCRMER, audio

STMBOLS
R21%,220,22L,
226

R216

R217

R221

-

R230

R231

R237

R238
5101,102
5103,104,105
S1064,106B
10&C

51068

5107
51084

S108B

5109
3110

T101,102
7103,10L,105,
106



™
PART NOo

A=)l
A-1512
A=1511
T=172
4=1519-2
A<1}51<3
A=1519~1
A=1l15=l
A<l 51.2
A~1li53-1
A=1L51-5
TF=173
TF-183
&aBlL

6u8
1207
0A2
12417

6aL5
6aHS
&016
6146
TS-101-FO1

T5=106=1
TS=1062
T8«107=2

DESSRIPIION
TRANSFORMER, R.F.
TRANSFORMER, RoF.s 2o} ne.
TRANSFORMER, R Fo3 2+ m8,
TRANSFORMER, R.F.: 2«l e,
TRANSFORMER, R.F,.3 16=32 mo.
TRANSFORMER , RoFat he8 me,
TRANSFCRMER, RoFat 16-32 ms,
TRANSFORMER, Ro.Fos B.16 me,
TRANSPORMER, R.Fo: 2al,3 ms.
TRAISFCORIGR, H.F.: 2-ko3 me,

TRANSFORMER, R.F.: 8«16 me,

TRANSFORMER, H.F,
TRANSFORMER, HoF,
IUBE, electron
TUBE, electren
TUBE, electron
TUBE, electron
TUBE, elsctron

TUBE, electron
TUBE, electron
TUBE, electron
TUBE, _eler;tron
SOCKET, octel.

SOCKET, w/lens: red.
SCCKET, w/lens: white,
SOCEET, bracket,

SIMBOLS
T107,108
T109

TI0

T

T112
113,117,121
T11h,128
T115,139
T116

2120

T122

7123

Ti2h
V101,102,103
V104,110,117
V105,112,115
V06

© V107,108,109,
13

i

V11i,118
V115,119

V120

i0n st
X2103,10k,105
1101

1102

1103

e

E OH W W W N N e e M N WO e M N

o NN



PART NO
TS«102-F01

PO-11B 9«2
78-103-FOL

T8-10b~1

CR27/u-8.000P

- CR27/0=10,000P
CR27/U-12 OOOP
CR27/U=1L,000P
CR27/U~18 000P
CR27/U=11,000P
CR27/U=13 ,000P
CR27/U=17,000P
CR=H/U
CRL7/U=,287P
FX-15%

FX-155

Aell58

PC=147

Ae1li59

A=1L61

A=145h

DESCRIFTION
SOCKEF, 7 pin mindature,

SOCKEF, plug in.
SOCKET, 9 pin mimiature,

SOCKET, xtal,

CRYSTAL, quarts: 8 meo
CHYSTAL, querts: 10 mc,
CRYSTAL, quarts: 12 moe
CRYSTAL, quarts: b mo.
CRYSTAL, quarts: 18 mee
CHYSTAL, quarts: 11 me,
CRYSTAL, quartz: 13 =o,
CRYSTAL, quartz: 17 mt.
CRYSTAL, quartz: 17 Kes
CHYSTAL, quartzs 287 Ke.
FILTER, bandpass,
FILTER, bandpass.
ASSEMBLY, 287 ke cec,
XTAL OVEN, 17 and 287 ke,
ASSEMBLY, 17 ke Osc,
REJECTION 'mwmx
HODULAT(R ASSY, H.F.

SIMBOLS

e

XVv101,102,103,

106,111,114,10.8

XV10k,105
Im.o;lin.OB 4109,

»133,115,

]l6,117 2119

XY101,102,103
07,

1014,105 ,106,

»112,
llh.llb'allﬁll'h

118,119,120
palnil
Y102
Y103
pale
Y105
1106
1107
Y108
ne9

Z101
7102
2103
Z104
2305
zZ105

EAX,
¥ {

2
10

T L I I O~ O A I R

6=10



™
PART NO,

CESLFB00R
CES2E20(R
CC~100-23
FU=102-,002
FU-102-,003
FU-102+,250
BI=101<47
JJ-100

AN3102-A=20-278

TP-1LL
RCL2GF153K
RW=109=33
RW=109-12
RW-109-36
RC30GF10LK
TF=-161
TF«104

el

0a2
CA=103-72
TS=106=1
T5-101-FO01
TS=102-F01

PARTS LIST
SBC=2 (PP=1769/URA-23)
POJER SUPPLY

DESCRIPTION
CAPACTICl, fixed: dry electrolytic,
CAPACIT(R, fixcds dry electrolytic,
CAPACII(R, fixed: ceramic, disc type.
FUSE, cartridge: 1/2 amp,
FUSE, cartridge: 2-1/2 amp.
FUSE, cartridge; 1/L amp.
IAMP, 4incandescent,

CONNECT(R, receptacle: two prong,
male,

CONNECTOR, receptacle: female, AN
pin type.

. REACTOR, £ilter,

RESISTCOR, fixed: composition,
RESISTQR, fixed: wire wcund.
RESISTOR, fired: wire wound.
RESIST(R, fixed: wire wound,
RESIST(R, fixed
TRANSFORMER, filament,
TRANSFQRMER, power,

composition,

(]

TUBE, electron: duo dlode; rectifier.
TUBE, electron: vﬁltage regulator,
CABLE, AC power,

SOCKET, indicatar,

SOCKET, tube: octal,

SOCKET, tube: 7 pin min,

SDPLS
cko1,lh02
cLo3a,B
CLoLA,B
FLoL
FLO2
FLO3

JLol
Jhoo

401,402
RLO)
RLO2
rLO3
RLOL
RLoS
Thol
TLO2
V01
V102

XILo1
xvipl
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TROUBLE
l NOTE: THI<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>