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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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CrOTION I

1, OENERAL DESCRIPIICN
1,% PURPOSE AND BASIC PRINCIPLES

The Model SBE, Mode Selector, Transmitting, is a filver type single or double
sideband generator designed for rsdio telephone, ielegraph and freguency shift
eperation, It is conbinuousiy tunuble from 2 %o 32 megacycles,

The SBE=2 Moduwlater, Power Supply Group (AN/URA-234) consists of the following:
0=5034/1RA=23 -~ Oscillator, Radio Fraequency
PP=1769/UkA=23 ~ Pouer Supply '

The SBEE is primarily intendsd for use as an exciter unit for the Model AN/URTw17
transmitber. It iz excellently suited, however, to serve as an exciter for any
wall-designed, linear radio frequency amplifier that requires up to 3 watts excita-
tion through 72 ohms input impedance, -

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

The following Modes of Operation msy be selected and used with continuously -
adjustable amounts of carrier insertion,

1, Carrier Amplitude Modulation ( AM)

2, Single Sideband ( SSB )

3, Double Sideband (psB)
L; Independent Sideband (Separate Intelligence)
5o COW Telegraphy (4, or A2) ( Cé)

1.2 DESCRIPTICN OF UNIT

The ¥odel SBE requires 1l inches of hedght and 15 inches of depth in any
standard 19 inch relay rack, The Exciter and the Power Supply weigh 35 and 36
pounds respectively. Fach is easily supported by ite 3/16 inch thick front
panel, The Exciter Unit requires 8=-3/l; inches of space and the Powsr Supply an
additional 5-1/h inches. ' <

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

1.3 TECHNICAL SPECIFICATIONS

A. EXCTTER UMIT

FREQUENCY RANGE: 2 to 32 Fes continuous, bandswitched
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PERwits ST s 1Aret Yo SVOVEXSD
OVRATING MODES

SREQUENCY CONTROL:

FREQUENCY DETERMINING

EIEMENTS:

CRYSTAL OVEN TEMPERATURESS

STABILITY ¢
CRYSTAL POSITIONS:

CRYSTAL SOCKETS:
VMO INPUT FREQUENCY :
VMO INPUT IMPEDANCE:
MO INPUT VOLTAGE:
TUNING CONTROLS:
CUTHUT POWFR:

OUTFUT IMPEDANGE:
CARRIFR SUPPRESSION:
CARRIER INSERTION:
COMNECTIONSs

SPURIOUS CUTPUT:
DISTCRTION PRODGCTS:

HARMONIC RADIATYONs

# Simgle Sideband

¥ Double Sidedbsnd

» Intopondent Sidebund (separate intelligence)
Anplitads Moduvlation, CW or MOW

i¥ay be used with any degres of carrier
insertion,

Tomperature controllied crystals or extornal
V&0,

Contained in two temperature controlled, high
rags alumimun ovens designed for high thermal
inertis.

159C for 17 Ke and 287 Xe oscillator, end 709C
for MF and HF cgeillator,

1 PPM for 2l hour period.

Ten erystals, each with independent trimmer,
Selection by front panel switeh,

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

2 = 4,0 Mo to cover entire rapge 2-32 Mc.

" 72 ohm nominal,

Approxizmtely 1.5 V RIS,
Directly calibrated in f{requency,

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

72 ohms nominal,
At least 55 db dewn from PEP level,
Contimiously adjustable,

VEO Impub = BNC
R¥ Qutpub =  BNC
Monitor - BIC
Audio, Control « Terminal Barrier
Mike Input =« 3 pin MIKE jack

At least 4 db below PEP cutpub.

At £vl1l PEP oubpud, 3rd order distortion
products are at least LS db below edther
tone of 2 standard two tone test,

. Sesond hzarmonic at lesst 4O db below PEP
cutput, A1) other harmonics at least 50
db bolew FEP outpui,
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REJECTION OF UNUSED SIDEEAND:

AUDIO INFUT:

AUDIO RESPONSE:
VOX OPFRATION:=

METERINGs

FRONT PANEL CONIROLS:

TUBE COMPLEMENT s

B, POWER SUPPLY -

" INPUT POWERs

 TUBE COMPLEMENT:

FRONT PANEL:

500 cps tone 60 db below transmitted FEP,

Two independent 600 ohm channels, balanced :
or unbalasnced, <20 db level for full RF output,
500 K chms for high impedance crystal or

dynamic mike, =50 db for full RF cutput.
Within 3 db from 350 to 3300 cps.

Voice control with anti-trip features, acﬁust-

able gain and squelch controls,

Peak reading VIVM indicates audio level of
either upper (USB) or lower (ISB) sideband,
MF { mid frequency ) indicates level of mid
frequency clamel,

IRF Output {indlcates ¥ of maximum power).

413 ITAI. SW I5B MIKE

BAND MCS EXCITER ON/STANDBY

CARRIER INSERT XMIR ON/CFF

OUTPUT TUNING . POWER ON/OFF

MF TUNING VOX GAIN

OUTHUT ‘ SQUEICH GAIN

USB GAIN METER SW

USB MIKE EEIEI'EE;. CALIBRATE ADJUSTMENT -

L CAL '

LSB GAIN METER BAIANCE (CAL)

3 each 4ABL  Audio Amplifier

3 each &UB Amplifiers, oscillators

li each 12477 Conbining amplifier, mixer VOX,
Squelch amplifier

3 each J2AU7 Oscillator, Relay tube

2 each 6CL6  Amplifier

1 each 6146 Power Amplifier

2 ‘each GAHS6  Amplifier

3 each CK711l DModulator

1 each 0A2 Voltage regulator

1 each QLS  Squelch & VOX Rectifiaer

110/220 volts, 50/60 cps, single phase,
120 wetts average consumption; 1O watis
at intervals when oven cycles.

1 each SRL Rectifier
1 each 0A2 Voltage Regulator
 FUSES, euo Vv @220 v
B+ 0,250 00254
Main 3,04 1.8
Oven 2,08 1,04
 INDICATCR IAMP = PWR ON/OFF e







"~ SECTION II

2, THEORY OF OFERATION

0 240 Functionally, the SBE can be considered a&s four similar stages in which
8 are amplified and ralsed in frequency. They are the (1) audio, (2) low,
(3 medium and (4) high frequency mcdulaticn stages. These are followed by tho

> final RF amplication and tuning section. Either channel in the first stage rece-
. 4ves the microphone or other AF input, amplifies it and applies it to the audio
. ‘balanced modulator where an exceptionally stable 17 Kc carrier from a crystal
controlled oscillator is also applied, The two principle sidebands normally
generated by modulation and the appreciably attemuated 17 Ke 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 K¢ notch filter. The other audio input
’'channel in the first stage is similsr in operation with the exception that where
-“the first channel passes the lower sideband from its modulator, the second chamnel
. passes only the upper sideband from its modulatar. Both channels are used simultane
. caua]y in the A.M., double sidebanids, and independent sideband modes of operation,

B The first stage has boen described, Note that a pattern has developed which
 will be repeated, with variations, three more times. Briefly, the input to the
~stage has been amplified and used to modulate a higher frequency in two special

=" devices (balanced modulators), in this case, for the gencration of sidsbands withe
. out carrier, One sideband was eliminated in each by a filter, one each passed on
#-to serve as an input to the next stage ahere with some except.ion.,, the process be-

m again,

-~ The 17 Kc no*bch filter which follows the audio frequency balanced modulators

" and £ilters is used to reduce any remaining 17 Kc carrier ©o a negligible level,

- The ecarrier to be transmitied for any of the reasons previously explained mey

. then be inserted by a front panel control, All ouiputs from this section are then
- passed to fhe Low Frequency (LF) amplifier where the next stage beg gins,

o The LF stage ‘raises all frequencies previcusly centered sbout 17 Ke to tha 270
“Xe level, Once again a stable oseillator, this time 287 Kc, provides a carrier for
- the balanced modulator. Notice that there is no sidsband f£ilter as such employed

© 4n this stage. The bardpess characteristics of the follewing amplifier serves as a
Z;ﬁltar by paasing only the lower sidsband, centered on 270 Kc,

The ﬁdoi‘requency (iF) stage which follows the LF stage is tuned accaraﬁ.ng to
'{f"lhe MF injection froquency (VMO or XPAL)., The stage raises and arplifies the signal
“ frequency juet as the previons onea do. The high fz‘equency (HF) modulator (2107)
“raises the M output to the final RF range by uss of a selected crystal controlled
-HF oscillator. -This completee ‘the Jast of the four modnlabion stages in the Model

: sm’ v

Final freqaency adjustments, tuning and azrq:: 1lification are accoemplished in the
-RF amplifier stages, The cutput of the exciter can range from O to 3 watis peak
tjienvelope power (PFE) by operation of the cutput control on the front panel,

2.1 GENE?.AL DESGRIPTION & CIRCUITS
A+ AUDIO CHANNELS

Comnections for two audio input channels (80 ohm balanced or unbalanced) are
: prcvided on terminal strip Emlo Chammel 1, terminals 6; 7, 8: Channel 2, terminals
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10, 11, 12, Terminals 7 and 11 may be grounded for system balanced to ground,
Terminals § and 12 may he grounded when used for systems unbalanced to ground.,
=20 db audio level is required at each channel input for full output of the ex-
citer, Uhen a high impedance mike is plugged into the front panel MIXE Jack,

& pre-amp stage (V1D1l) raises the signal level to that required for direct
chamnel input (<20 db)., The cutputs of V101, T10l and T102 are fed to S101

upper (USB) and S102 lower (iLSB) sideband selector switches, The sudio selected
by these switches (Channel 1, 2 or MIKE) then goes to R168 (USB) and R169 (1SB)
GAIN controls, H168 and R169 conter arme are connected to S106D, for inverting
upper and lower sideband inpul when the exciter is operating in the 3.73 to

4,270 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 (ISP GAIN) to feed motering amplifiers V1O7A

and V107B, Outputs of tiese amplifiers are comected to CRIOL and CR1OS where
incoming signal peaks are rectified and coupled to V112/M101, a bridge type VIVM, .
This circuit is a peak reading device rather than an REMS indicating meter circuit,

Other inputs on terminal board E101 include the followings

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

Terminal 2 (gnd) and Terminal 3 are CW key:lhg terminals and are normally
connascted by a jumper when s not bedng used,

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

Terminal 13 1s the squelon input which is normally cbtadned from the 600
ohm output of a receiver at the operating pesition,

Terminals 5, 9, 1L are grounded,

B, AUDIO BAIANCED MODULATOR AND SIDEBAND FILTERS

V102 and V103 operate as either upper or lower sideband amplifiers as explained
in Part A above, However, T1iOL and CR101 will be referred to as the ISB audio bal~
anced modulator, and Ti03 and CR102 as the USB audio balanced modulator, This side-
band relationship is always true when using intermsdiate frequency; inversion of
aidebands occurs in a later mixing circuit. :

T10L couples incoming audio (from S106D amplified by V103) to CR10O1, a bridge
type diode modulatur, Pins 7-8 and So6 of CR10) form one set of bridge arms; and
pins 2 and 3 form the other set, Z10L and Z105 are in a very stable amplitude
regulated 17 Ke crystal oscillator circuit, the cutput of which is coupled to the
center arm of R110 and K112 through T105,

R110 and R112 are used to equallize the injection voltags to pins 2 and 3 of
CR101 and CR102., When this is achieved, the imputs to Z101 and Z102 will consist
of two low frequency signals of (17 Kec plus audio) and (17 Ke¢ minus audio); e.ga
if a single 1000 cps tone were applied tc chamnel 1 transformer T10l, and S101
(USB) switch is put in CH 1 position, the imput to Z101 is (17 Ke plus 1 Ke) and
(17 K¢ minus 1 Kc) or 18 and 16 Kc respectively, The 17 K¢ carrier is almost
completely balanced out by the proper adjuwstment of R110 and R112,
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. 2101 LSB filter is designed to pass only frequencies from 13.7 Ko to 16,65 Ke,
thus only the sideband below the suprressed 17 Ko carrier is passed on to 2106,
2102 USB filter performs in the same manner as 2101, differing in that it peasees
frequencies between 17,35 Ko and 20,650 Ko, or the upper sideband, to 2106,

Co 17 KC RNOICH FILTER

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

D, LG4 FREQUENCY AMPLIFIER

~ V10BA and V1O8B are convemticnal RC coupled ‘class A amplifiers which amplify
USB and/or 1SB frequencies centored about 17 Kc which are transformer coupled to
the next stage by T106, ‘

E, VOX CIRCUIT

The VOX circuit is operated Uy a portion of the 17 K¢ 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 R1LO, VOX GAIN., The
output is coupled to pin 2 (plate) of V11l squelch and VOX rectifier, DC output
is developed across H1L5/C129 and amplified by VIO9A, relay anplifier, which
operates K101, the exciter actuating relay., The threshold of the signal level
required to operate this circuit is controlled by R1LO, VOX GAIN,

F, SQELCH CIRCUIT

Some negative DC 48 also applied to the ccnirol grid of V109A by the squelch
section of V11l rectifier, pins 1~7, The actuating signal for this part of the
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, The
action of the squelch circuit is such that audio, originmating from & receiver
audio output terminal ceuses the opposite action of the VOX circuit on the control
grid of V109A, The purpose of the squelsh circuli is to prevent the audio from
any nearby receiver from actuating the exciter., When VOX and SQUELCH gains are -
properly set, only the operstor talking directly into the mike will astuate the
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 small
amount of 17 Ke¢ ocutput from T105 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 the I.F. bale
anced modulator CR103 are generated about a center frequemcy of 17 Ko, Further
mixing processes are now necessary to bring the output signal to the desired fre-
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mensy, Sidebands centered on 17 Ke are applied to pins 5-6, 78 of CR103, 287
Ke injection woltage is tskenn from pin 8 of V105 (287 Ko oscillator) through Cl2l.
R113 provides a means of balancing the 287 Kc voltage on pins 2 and 3 of CR103
(modulator bridge), 270 Kc output (287 Kc « 17 Kc) sideband eneryuy is taken from
pins 2 and 3 of CR103 and passes through the 270 Ke I.F. transformer T108.

I, 270 KC AMPLIFIER

Sideband emergy centering around 270 Kc pasées through T108 (270 Ke I.F. trans-

"~ former) and is applied to pin 7 (grid) of V1O09B which is a conventional class A
~amplifier, The 270 Kc output of VI0O9B is coupled to V113, the MF modulator, by
T107, '

Jo MID FREQUENCY MODUIATOR

"Sideband energy centerimy around 270 Kc is 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 oscillatar section ar VMO input from J10L, This injec-
tion frequency is 270 Kec above the cutput of the M.F, modulator, The mid frequency
dial is calibrated to read directly in terms of the M.F, injection frequency althongh
its circuit (Cl67 ete.) is actually tuned 270 Ke below it, The VMO or M,F, crystal
frequency correspands to this dial reading, The balancing ocut of the mid frequency
injection is accomplished by the M.F, balance control R130 which varies the gain of
the A and B sections of V113 so that the wid frequency injection cancels in the prie
m;gy of T109, However, the mid frequency (injection mimus 270 Kc) is passed through
T109, : ‘ ; ‘

K. MID FREQUENCY AMPLIFIER

V11l is & Class A R.F. Amplifier in which the input and ocutput circuits are
tuned to the M,F, output of V113, The cutput level of V1l is metered by MIO1
through CR106, S109-and V112, The cutput of Vill is applied to the H.F. balanced
modulator through TIA0.

L. HIGH FREQUENCY MOLUIATOR

The function of the H,F, Modulator (Z2107) is to provide final output frequencies
from L.27 M to 32,27 M by modulating the output of the M.F. Amplifier with an
injection frequengy fram the H.F, Oseillatar. Outputs below L.27 Mes, as previcusly

explained, are exactly ae produced in the M,F, Modulator (V113),

Injection frequencies from 8§ Mc to 3L Me in 2 Mc steps are supplied by the
crystal controlled H.F. oscillator, V117. The proper injection is selected by use
- of the BAND MCS switch, a front panel control. The injection is always between
1,73 Mc 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 Mc
injection is applied to 2107 to prevent intermodulation distortion by keeping the
diodes CR107 and CRIO8 properly bissed., The 18 Mc injection and the sidebands pro-
dueced in Z107 are not passed by the R.F. Amplifiers which are tuned to 4,27 Mc or
less (approx, 13 Mc away) in this instance.

The output of 2107 is coupled to V118, the first R.F, Amplifier,
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M. AMPLIFIERS, V118, V11S$ and ViZ0

The R.F. output taken from R205 is now at the cutput frequency of the exciter,
The purpose of V118, V119 and V120 is to build up the generated signal to the rated
3 watt FEP outpul of the exciter, These stages are gang tuned and bandswitched by
S1064;, B, C, D to continmously cover the frequoncy range of 2 to 32 M, A smll
peartion of the output is applied to R210 and R211 where through C176 and CR109 a
smll IC voltage is produced which is proportional to the output envelope peaks
of the exciter, This voltage is indicated by the VII2/M01 metering circuit., An
output indication of 100 equals 3 watts PEP when 5109 meter switch is in the RF

OUT position,







- SECTION IIX
30, INSTALIATION AND OPERATION
3,0 INSTALLATION AND POWER REQUIREMENIS

UNPACK THE EQUIPMENT CAREFULLY. Inspect all packing material for parts which
my have been shipped as Rloose items®,

CHECK 'I.'HE EWIPMENI CAREFULLY for any damage which may have occured in transito
1f damage is found, notify the oarrier immediately.

3.1 POIER REQUIREMENIS

The Power Supply is designed for 115/230 volts, 50/60 cps, single phase 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 axphined o

on the Power Supply Schemtic Diagmm and the Exciter Schematic Diagrem.

302 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 JLO2 of the Power Supply to
' J109 of the Exciter Unit,

3., Place the three toggle mdt.ches in the center of the front pa.nol to th-
folloulng positions:

XMIR cm/om? to OFF
EXCITER ON/STANDBY to STANDBY
PGJER ON/OFF to OFF

L. Connect power cord (supplied) from JLOl of the Fower Supply to an AC
source as described above.

5o Comnect RF GUT (J102) of Exciter Unit to the input of the asaooiutod
transmitter,

6, If an externalwwiStobensed,'connact it to V0 IN (.n.oh) on the rear
of the Exciter Unit and use the MF XTAL SW in the VM) position,

For local voice operstion, comect high impedsnce (1/2 meg) crystal or M
m.craphm 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 (rear
of chassis),

EXCITER UNIT
CONTROL FUNCTICHS
POWER ON/OFF (S103) ON - Applies line voltage to power supply

OFF « Turns off entire SBE . 3-(‘




EXCITER ON/STANDBY (S10S)

/xxmz ON/OFF (S10L)

STANDBY = Allows CX or push to telk to
activate the exciter and the transmitter

which the SBE nerves,

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

ON « Activates transiditter. Ellmimates need
far VOX ar push to talk, through 5105 (above),

" by completing the ground circult of the XMIR

£inmal plates relay,

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

Switch selects audic 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 fnmput,
Voice operated transmitter circuit gain contrel,

Used in conjunction with VOX GAIN (See Sections
K and 1 OPERATION).

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

Indicates injection frequency range of HF
modulator in 2 megacycle increments, It is
controlied by the knob beneath the dial,
Cantrols level of carrier insertion.

Selects cutput frequency band and adjusts

- setting of main tuning dial centrally located

above knob,

Selects setting of mid frequency as indicated
in lower section of main tuning dial, :

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

bulltein VI circuit,
CAL position is used %o gero meter,




CAL ‘ Meter adjustment located directly beneath
meter, Use screwdriver to zero meter when
METER SW is in CAL position,

EXCITER Lamp Glows during operation when EXCITER switch is
on or EXCITER is acstivated 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.

POVIER SUPPLY
LAMP Glows during opsration. Indicates MATN fuse
intact nd power is appliad,
B+ FUSE These fuzes protect their respective circuits,
MAIN FUSE |
OVEN FUSE

3,3 OPERATION
A, GENERAL

The Model SBE tuning is done in & series of steps, depending upon the mode of
oparation required, The following is a general tuning procedure giving spscific
examples where neceded for clarity, The bullt-in VIVM may be used for &ll msasure-
ments necessary for operation, Check points called out in the following text mey
be selected by use of the HETER SW,

B, INTITIAL ADJUSTMENTS

1. Turn POWER ON/OFF switeh to ON. Allow one hour warm up period,

2; Turn METER SW to CAL and gzero meter by screw driver adjustment
through opening located directly bensath the rster,

The equipment is now ready to be tuned.

C. INSTALLATION OF CRYSTALS

See page 5s1 for proper crystal selection for desired output frequency,
To insert ocrystals, open oven top by turning snap screws 1/2 turn counter=clockwise,
Remove cover and celotex insulation, install crystals, Sockets 1, 2, 3 ete, corres-
pond to positions of front panel switch MF XTAL SW, The crystal trimmers are factory
adjusted for average orystals, but for more accurate freqency adjustment beat

crystals ageinst any accurate frequency standard, An adjustment tool is provided
for these trimer adjustments.

D. M,F, TUNING
Refer to page 5~1 to determine praner VMO or erystal frequency.
1, FPlace METER SW in MF position,

3=3




2. Place MF XTAL SW in VM) position or crystdl position’ corresponding to
frequency neocsssary for desired output frequency.
3,. Using MF TUNING control, set MF dial to correspond-to VMO or crystal

frequency selected,

Lhs Turn VOX GAIN control fully counter=clockwise.

%o Place USB, LSB and XMIR switches in OFF position,

6, Place EXCITIR ON/STANDBY switeh in STANDBY position,

7o Turn CARRIER INSERT control fully clockwise,

8, Using MF TI'NING control, tune for peak reading on meter,

NOTE: USB and LSB wlill be raversed in the region 3. 73 to 4.0 mc when
- VIO input is used.
USB and LSB will be reversed in the region h.,o to 4,27 me when
crystal input is ueed,

E. RoF, TUNING

l. Set BAND MCS SW to 1trequency range being used,

2. Set OUTPUT TUNING bard switch to frequency being used,

3, PFlace METEHR SW in RF position,

Lo Using OUTPUT TUNING control, set cutput tuning dial to output
frequency.

5. PFlace EXCITER ON/STANDBY suitch in ON position,

6, Advance OUTPUT control for any reading on the meter,

7. Using OUTPUT TUNING control, tune for peak reading on meter,

F, ADJUSTMENTS FOR SINGLE SIDEBAND OPERATION WITHOUT CARRIER

1, Set USB and/or LSB switches to desired input, (CH 1, CH 2 or MIKE),
2, Set METER SW to desired sideband,
3, Set CARRIER INSERT to zero,
L. Set VOX GAIN control fully counter-clockwise,
5. By speaking directly into the mike or monitcring on channels 1 or
2, advance appropriate GAIN control (USB or LSB) until voice or
' tone peaks just reach 100 on the meter,
- 6, Set METER SW to RF,
7. Adjust OUTPUT control {or desired outpui level.

NOTE:; With METER SW in USE, ISB or RF positions, meter pesaks must never
exceed 100 on the meter as intermodulation distoriion will becoms
excessive beyond this point,

G, ADJUSTMENIS FOR DOUBLE SIDEBAND OPERATION WITHOUI CARRIER

The double sideband mode may be sealected to transmit the same informtion
on both sidebands or separate information on each sirmlteneously. To achieve thils,
place one sideband selector switch on one informstion scurce and the other sideband
selector switch on the second source, '

EXAMPIE: If it is desired to transmit a voice channel on USB and a teletype channel
on LSB, the separate socurces would be available at chammel 1 and channel 2
inputs to the exciter (or MIKE and C(H 1 or CH 2), The USB gelector switeh
should be set to either MIKE or CH 1 and the LSB selector switch set to
CH 2, -
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1, Set USB switch %o desived chamnel,
2, Set CARRIER INSIRT in seroa
3. Set LSB mudtch o UFF.
Lo Set METER SW to USB.
S. Advance USB GAIN until mster shows a reading of 50 on peaks,
6, Set USB switech to OFF,
To Set 1SB switch to desired chamnel,
8o Leave CARRIER INSTRT at gzero.
9. Set METER SW to LSE, |
10, Adwance LSB GAIN until meter shows 2 reading of 50 on peaks,
1l, Set MITER SW to RF,
12, Advance CUTPUT conbrol until meter reads 50 on peaks (LSB switch
" ON, USB switeh OFF), |
13, Tuvrn LSB switch to OFF,
1, Set USB switch to position selected in line (1) above,
15, Adjust USB GAIN to cvtain a meter reading of 50 on peaks,
16, Seb LSB switch to desired chamnel as selected in line (7) above,
Combined peaks should now read approximtely 100 on the meter,
17, Adjust UTFIT couirol for proper tuning and driving of transmitter,

If the same informetion is to be tranumitted on both sidebands; repeat the fore-
going steps with the USB and 1SB switches both in the same (desired) chamnel
pOSiﬁ.Onp

PLEASE NOQ

-

je2

E

The meter circuit within the SBE, as is the case with most
VIVMis, has a smll amount of wavseform error, For this reason,
vwhen each sideband is set up indspendent of the other and when
. they are added on the meter the sum of 50 per cent and 50 per
cent my be slightly less than 100 per cent. This is due to
the presence of a modulated envelope which is generated when
two or more frequencies are present in the ocutput at the same
“tdine,

Ho CARRIER INSERTION

Any degree of carrier insertion mmy be employed with the above modes up to the
full FEP,

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

1, Set METER SW to RF,
2, Set OQUTHUT control to give a meter reading of 90 with one or both
 information chammels, as desired, in operation. (USB and/or 1LSB),

3. Turn USB and LSB switches to OFF. ,

i, Advance CARRIER TNSERT contrcl to obtain a meter reading of 10,

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

6. Adjust OUTFUT 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. CONVENTIONMAL AM

For AM transmission, ihe Yodel SBE must be set up ag in Section G above,
m;po;:l that both LSB and USB switches gt bs on the same channel, Then proceed
as OB,

- - 1o Using the OUTFUT control (with METER SW in RF pesition) reduce tho
. peak moter reading to 50,
2, Turn USB am LSB switches to OFF,
3. Advance the CARRIER INSERT control for a meter reading of 50,
Lo Turn ISB and USB suitches back to channsl selected previcusly.
Se Adjust CUTPUT control as explained on page 3-8,

AM with cne sideband may be obtainsd by turning eithsr sideband to OFF
and advencing the rm:lning gideband GAIN control for a reading a3 ax-
plained cn page 3<8,

Jo C.W, OPERATION

l, 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,

4o Set CARRIFR INSERT to maximum clockwise poaition.

S50 Set METER SW to RF position,

6o Advance OUTPUT control to drive transmitter proparlyo

K. VOX ADJUSTMEND

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

‘1, Set EXCITER ON/STANDBY switch to STANDBY positicne

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

L, SQUEICH GAIN ADJUSTMENT

1. Make commection from the 600 ohm sudio cutput termimmls of the station
recaiver %0 terminal 13 and ground on terminal board E101 of the Model
SBB o
2, Advance SQUELCH GAIN until audio from the station receiver will ne
~* longer trip ths VOX circuit,

M. ADJUSTMENT (F EXCITER AND AN ASSOCIATED TRANSMITTER

l, Tune the ¥Model SBE as explained in sections B, C, D and E above.

2, Advance OUTFUT control fully clockwiss,

3, Adjust tranmmitter to the cutput frequency of the Model SBE,
(Refer to transmitter Instruction Marmal),

L. Place].;omnmi.tter in SSB mode, {(Refer to tmnanﬂ.tter Instruction
lm -}




Ne

TO EITHER
AUDIO
CHARNEL (R

'TO EITHER
AUDIO
CHANNEL

-USB METER POSITION

5. Flace Model SBE in desired cutput mode, (Refer to Sections E, F,

- . Gy, H and I above).

6o Advence OUTPUT control of the exciter until PA grid current of the
transmmitter flows on modulation peaks, Then decrease the OUTPUT
control until this grid current just ceases to flouw,

7. With the METER SW in RF position, the meter reading on the exciter
should never exceed 100,

SOME BASIC THE(RY FOR OPERATORS
1, An explanation of galn controls and metering.
USZ METTR MF METER HF METER
USB GAIN @
AUDIO {
f MIXERS
: CARR 5"__. &
LSB GAIN G| 7
| p— CARRIIR AMPLIFIERS {
AUDIO INSERT .
o AWP o CrenT

'ISB METER

QUTFUT

Fignre‘ I is added here to 'give‘the cperator a cloar idea of where his
gain controls are elscirically and what he is metering,

1SB METER POSITION

MF _METER POSTIION

RF METER POSITION

Indicates only the USB channel audio lavel.
Indicates only the LSB channel audio level.

Indicates sum tobtal of both sidsbands and

-carrier when used. This meter position is

used only to indicate preper tuning of the
WF dial and therefere, its absolute level

has no real meaning.

Indicates the sum total of both sidebands

and carrier, when used,
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2, HOW THE SIDEBANDS ARE APPCRTIONED

As ig shown in Figure 2, it is possible to set the sideband in mzxy
ways depandin; upon the type of operatiocn,

A & o | AU (0N (LFUSB (00 AR cm%%;)
E TOPAL (100%) | E 7SB | E USB [‘%‘ E 15B (80%) i E UsB (20%)
i | . |
" (a) - (B) {¢) (D) () (F)
: SSB SSB - DSB DSB DSB or LSB
or “or W/CARRIER
. 1SB 1SB
/]3 E USB (25%) :
DSB W/CARRIER
A E 158 (299) Pyt
5 =" Level Modulation)
A T CARRIER (50%) |
(@)
FIGURE 2

Suppose the maximum total voltage which causes 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 or USB alone as in figure 2 B or C, The meter indication of the sideband
being used would then read 100 per cent on pesaks,

Suppose that both sidebands must work at the same tims and it is
decided that % the available power shall be in each sideband - this is the case
of figure 2 D, It i3 aizo pessible to apportion the voltages so that one side-
band carries more power then the other as in figure 2 E, Here the USB gain is
adjusted mo that audio peoaks drive the meter to only 20 per cent and the 1SB
gain is adjuwstad Lfor 80 per cent = tha total still being 100 per cent,




. Such a set-up might be uged vhers the USB is to carry a cueing channel while
the LSB carries impoartant informalion.

In figure 2F, emch sideband has been set by means of the USB and LSB meter so
thet a smll percentage of ths 102 per cernt arrow remains for carrier insertion,
(™is is usualiy done in autumtic frequency control systems known as AFC). Since,
as shown in figure 1, the carriar ias inserted after the LSE or USB metering, the RF
meter mist be calibrated against the 1LSB or USE meter by means of the Catput control
and then the carrier insertiou can be correctly read on the RF meter. (This proe
cedure is ocutlined in sections K and I, Figure 2G is simply another version of F
but, because this iz normel LAY, the operator has no choice but to set the carrier
and sidebands at the percaviage shown,

The operator must bear in mind that once he has set the 5B and LSB gain
controls and carrier insertivu control, with thea id of the HF meter, he can then
vary the Output control to sult <he transmitter baing driven, This is so becauss
the Cutput control does not zifcst the way the srrow percventages are added bub
only the sum total.
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SECTION IV

L0 MAINTENANCE
A, OENERAL , .
The Model SBE (Power Svpply snd Exeitetr Unit) is designed to provide long
term trouble free operation wrier contimous duty conditions, It is recommended

that any necessary mintersnce he accomplished by competent teschnicians familiar
with sideband techniques. .

B, OPERATORS MAINTERANCE
NOTE

NEVER HEPLACE A FUSE WITH ONE (f"f HIGHER RATING UNLESS CONI'INUED OPERATION
IS MORE IMPORTANT THAN PRObB2BLE DAMAGE TO THE EQUIPMENT, IF A FUSE BURNS
OUT IMMEDTATELY AFTER REPLACEMINT, DO NOT REPIACE IT A SECOND TIME UNTIL
THE TROUBLE HAS BEEN LOCATED AMG CORRECTED, '

* All fuses and a power indlcator lamp are located on the fromt panel of the
Power Supply. ,

The Model SEE has triple fuse protectiony oven heater, power supply primary
and high voltage. (Sirde a partial short across the B+ line may not blow the line
fuse, this separate high voitage fuse has been incarparated in the unit,)

If no meter readings can te odbtained or the EXCITER lamp fails to light when
the EXCITER switeh is in the ON position, check FLO3 (B+ fuse:, If dial lights
.and tube filaments fail to light when POVER ON/OFF switch is in the ON position,
-check Fl02 (MAIN fuse), ,

If after one hour warnm up period the OVEN lamp fails to cycle every four or
five mimtes, check FLOL (OVEN fuse),

C, FREVENTIVE MAINTENANCE

1; In order to prevent failure of the equipment due to corrosion, tube
fajilure, 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 squipment should
be removed from the rack for cleaning, and inspection., All accesszible
covers should be removed and a1l terminal boards, wiring harnesses,
tube sockets etv, should be inspected for dirt, corrosion;, charring,
discolaring ar greass, Dust may be removed with a soft brush or a
vacuum clearer if one is available, Remove dirt or grease from elec-
trical parts with carbon-tetrachloride, HRemove Jirt or grease from-
other paerts with any good dry cleaning fluid,

WARNING

- CARBON TETRACHIORIDE (CG1),) IS A TOXIC' SUBSTANCE.,
DO NOT IMIALE ITS FUMES. AVOID GONTACT WITH SKIN.
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While unit is cut of tho rack and covers ave removad, it -is advise
able to check the tubsz, all of which ara accessibie from the top of
the chassig, Tubes should be removed and check one at a time to

- eliminate the danger of replacing a tube in tho wrong socket, Do
nob £ail to replace tube shields,

Should, the gear train (directly behind the froat panel) show signs of
becoming dry, apply one drep of any high quality light machine Jubrie
cant to each gear, Recommended timo intervals; once a years

Carefully inspect for loose solder connecticns o screows, especially
.those on solder lugs. Recommended time interval; every six to twolve
months, depending on the emount of vibration cncounbered in sorvice,

Do CORRECTIVE MAINTENANCE

1.

2.

3.

GENERAL

Before any aligment r internal adjusbrmont of the eguipment is attempted,
it should be establishcd that all itubos and fuses are in proper working
order., See Figurs L for suggested proliminary trouble shoobing praocedure.

NOTE

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

VOLTAGE CHECKS

17, after checking tubes and fuses, and followlng trouvhle sheoting chart,
(at this point the trouble should be lccalized to a particular scebion
or stage), check the tube socket voltages with o reliable 20,000 chm per
volt mater, See Figure 3 Voltage Chart for tube socket volitages, ‘

ALJONMENT

Befare any attempt is madse o align the wguirrent, the following chacks
mist be made in the order givaen,

as 17 K OSCILLATOR |
Using a relisble AC VIVI! a reading of 1,0 to 1,5 volts should
be obtained from the center arm of R110 or R112 %o graand,

If this voltage is not obtained, check for faulty companents
in tho 17 Ke Oscillator Section (2105).

b, 287 Ke OSCILLATOR

Using a reliable VIVM with a suitable RF probe attached to the
center arm of R113; there should bo 1.0 to 1.5 volis to ground
at this point, If this voltage is not oblained, check for faully
components in the 287 Xc Osciliateor Section (2303).




Co MID FREQUEICY WCILIATOR

Connect V0 or signal generator (2 to L me ab 2 volis) to NI0
input, Piace 2 me and L me crystals in pozitions 1 and 2
rgspectively in the MF XTAL OVEN, Connset R.F, voltmester 4o
the junction of C163 and Ciél, Measurs for the following

voltages,
MP XTAL SW VOLTS (APFROX)
Position 1 (2 me) 2.8
Positien 2 (L me) 102
VMO (2 m) 2.0
VIO (L me) 1,0

If these voltages arec not obtained, check for feulty components in
the mld frequency secticn,

do HoF, OSCILIATCR

Connect R.F. voltmster to top of R205 (output control), tuwrn off
MF oscillator by plecing MF XTAL SW in a vasant position. Voltage
shcul;lh vory from 2 to 5 volts as BAND MCS switch iz rotated from
0 to 1.

s 270 Ko I.F, ALICKMENT (PRELIVINARY)

1, Set R113 (LF BALAITE) to approximately mid position,

2. Remove PI103 from Ji06,

3. Attech sensitive R.F, volbtmeter to pin 2 of Vil3A.

L. Remove CRI03 and V105,

5. Attach slgnal generatar output 4o pins 2 and 3 of CRIO3 socketb,

6, Set sigmal genarater freguercy to 270 Ke,

7. Keep output voltage at pin 2 V1134 below 0.1 volts, Use cutput
control of sigmal generator and slug adjustments ab bottem of
TI07 and T108 e get peak reading on the R.F, voltmeter,

£, SIGHAL ALIGNMENT OF 270 Ke I.F. AJPLIFIER

1. Replace CRIO3 and VIS,

2. Romove signal gensrator from (103 scckeb.

3, Advznce CARRIER INSERT ceomtrol to mawimum clockwise position,

Lo Use slug edjustments of TI07 and T103 to get new peak on R.F.
voltmeter. (a% pin 2 of V1134),

5. Replace P103 in J106,

g0 MID FREQUENCY ALIGNMENT

1, Remove PI07 {rom Z107 and commocy sansitive R, voltmeter to
the top of cutwut potentiomoter R205, _

2. Flace 2,0 and 4,0 ¥c erystals in scckeb 1 and 2 respectively
of mid freguency oven (or use external VMO connscted to J10L).
Replace oven insulstion and cover.

3o Turn CARRIFR INSERT eontrol to zero.

Ls Turn R130 either fully clockwise or fully counter-clockwiss to
upset balance in thae MF modnlator.
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19,
20,

21,
22,
230

Sebt MF XTAL SW to poaiticn 1 (or VIO to 2 Me).
S@t I‘Lol’o diel to 202? ¥,
1 T109 and T1i0 sluge only (on undsrside of chassis) to

| obba.;.n poeak reading on R.F, volimster,

ua‘t- M XTAL SW %o positien 2 (or WO to L M)o
U HoFo dial to ll¢2? Nﬂo
ﬁm trirmers C140 and Cll). to obtain pesk reading on R,F.
Wlm’b@ro
Using R130, rebalance M.F. modulator,
Remove R.F., voltmeter from R205,

- Set MFP XTAL SW to position 1 (or VMO o 2 Mo),

Segt M.F, dial to exactly 2.0 ic,

Twrn METER SW Yo MF position,.

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

Tune T109 and T110 slugc to cbiain peek meter reading,
Sev MF XTAL SW to pooition 2 (or VIO to L Me),

Set HoFo dial to exact\ly hoo mc

Advance CARRIER INSERT control urtil a half scale reading
iz obtained on the meter.

Tune trimmers C1h0, Clhl to obtain peak meter reading.
Repeat steps 13 through 21 until ends of tuning range track.
Pat F107 back into J110 receptacle of 2107,

he RoF, ALIGNMENT

1. Disconnsct PI03 and P10S,

2, Twurn OUIPUT control to maximmm cleckwise position,

3. Comect ocutput of signal generator to top of R205,

4o Terminate R.F. output (J103) with non inductive 72 olm
reBiB'bOro

S Place R.F. voltmeter across the T2 ohm resistor,

6. Uaing 2 signal generator ouiput of approx. 0.1 volts with a
frequency accuracy of 1,08 peak the output R,F., voltmeter as
per the following table.

OUTPUT SIGNAL GEN, ,

BAND SET DIAL SET FRE UENCY TUNING ADJUSTMENT
#2 to i mo 2,00 me 2400 o T136, T120,

L.00 me b0 me c191, C179
) to 8 me 1,00 me .hgoo o 113, ™17, 1121,
#8 to 16 me 8.00 m 8;-.00 oo T115, T179, T122,

’ 16@00 b5 o3 léow me 02023 0190’ 0178

#16 to 32 me 16,00 me 16,00 me T11h, T118, T112,

32,00 me 32,00 mo C201, C189, G177
#NOTE: Repeal process altermately from lower to higher frequehcy to

asgure tracking at band ends.
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7. Leck allk elug adjustments imvediately aibter the adjustment
is made. Observs the R.F., meber reading while doing so to
wevert possible debuning while tightoning the leck nuls,

8, Commect P103 to J106, and PI05 to Ji0B,.

Lo CARRIER SUPPRFSSION ADJUSTMENTS
a, FRELIMINARY
NOPICE
" BE SURE THAT RF IS ALIGNED BEFCRE FRCCEEDING.
THE FOLLOWING TEST EQUIPMENI IS REQUIRED FCR THIS SECTYON:

1, A sensitive oscilloscope having an overall vertical sensie
- tivity of at least .05 volts per inch,

2, Test leads and a ,05 n'f'do ‘capacitor to be used with the
&bOVBo

3. Nm»metal]ic aligning tool,

A WARM-UP AND STABILIZATION PIRIOD OF APFRO{TMATELY THREE HOURS
IS REQUIRED,

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

1, Tuwrn CARRIFR INSERT control (front panel) fully CCW,

2, Turn USB and LSB input switches (Ircnt pam,l‘ OFTF,

3. Remove V105 (I24U7) from itz position on the 2103
287 ke oscillator enclesure.

Lo Remove CR103 (CK=711) from the ILF¥ balanced nodulabor
cirecuit,

5. Comnect a 05 mfd. capacitor in series with the tesi
lszd from the vertical = zrp}.i.z ar inpud of the oseilloe
scope and attach to pins 7-8 of the CRIO3 sockab,

6, Comnect oscilloscope vertical amplifier input ground to
chassis of SBE.

7. Unbalance the 17 k¢ modulator by setting R110 (ISBELL,)
and RY12 (USB BAL,) potentiomstors fully clockwise,
These controls are lecated on resr apron of chassis,

{. Set oscilloscope vertical awplifier range for the most
sensitive (highest amplificabion) operating condition,

7o Advence the oscilloscope vertical gain conirol until the
aximim amplitode of the trace is obtained or until it

- expands to fil1 the extreme graduations on the scope
cverlay patiern,
10 Adjust the-oscillioscope sweep mta and synchronize controls
wmtil a steedy 17 ke sine wmve 13 observed,
1l. Remove K101l (VOX relay) fer access to ClLl9 located on
side of 2106 (17 kc noteh fﬂ.ﬁer} o

Yo




12, Adjust C119 and R109 (2106) until rdnimum 17 ke amplitude
is displayed on scope, Be sure to use nothing but a non=
metallic alignrment tool when adjusting C1l9, Adjust econ-
trols alternately until best reading is obtained. Watch -
scope carefully when tightening R109 shaft lock,

Co 17 KC BAILANCED MODUIATOR ADJUSTMENT

1. Remove oscilloscope vertical amplifier input test lead from
CR103 and commect .05 mfd, capacitar in series as before to
the junection of R171 and R172. Be sure that ground lead re=
mains connected to chassis,

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

- from full clockwise to thelr proper positions, Adjust them
alternstely until the vertical oscilloscope pattern is minimum,
Watch pattern to be sure that no amplitude increase ocours when
R110 and R112 shafts are locked,

3. Replace X101, ViO5 and CR103,

do 270 KC HODUIATGR ADJUSTMENT

1. Remove V10L (6U8, 17 ke o08C.).

2, Remove P103 from J106 (MF OUT),

3. Connect test lead from oseilloscope vertical amplifier input

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

L. Oscilloscops to be adjusted as before with the exception that
SWEEP and SYNC enntrols must be changed for 287 kc presentation,

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

6, Replace V104 and F103, Remove all test leads.

¢, MF BAIANCED MODUIATCH ADJUSTMENT

1, Comnect external VMO to JIOL or locate the MF XTAL OVEN by
follouing the MF XTAL SW shaft which enters directly into it,
Release the fastensrs holding the oven cover in place by turne
ing each 1/l turn CCW. HRemove the oven cover and the celotex
insuiation found beneath it,

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

- of the socket chosen or if VMO is used adjust it to L,0 me,

3. Place the MF XTAL SW to the position besring the szame number
unless VMO is used,

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

5. Proceed after a one hour warmeup period; adjust the MF TUNING
dial to read 4,27 me,

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

70 Turn the EXCITER ON/STANDBY switch to ON,

8. Turn the VMETER SW to RF,

9« Adjust the cutput control clockwise until the meter registers
& mide=¢ale rending,

10, Adjust R130, located in the mid-frequency compartment near the
MF TUNING capacitor, until a minimum reading is indicated on
the meter, .

11, Advence the (WTFUT control CW 4o maximum and again adjust R130
for a minimum reading,
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HF BALANCED MODUIATOR ADJUSTMEND

1, Turn BAND MCS switch to 4027 o 6,27 me posiidon,

2, With EXCITER ON/STANDBY switch ON turn CUTFUT TUNIHQ large
knob until dial reads 8,0 me,

3, If METER indicates a hardeover maximum lowsr it te oprpraci-
mtely half scale by detuning it with the large CUTHUT TUNIIG
knob, .

ko Adjmst R150, located in Z107 next to MF TUNING capacitor, for
mnimmn reading.

OSCILIATCR FREQUENCY ADJUSTMENIS

8o

PRELIMINARY

THE FOLLOWING TEST EQUIPMENT IS REQUIRED FOR THIS SECTION:

do

1, An RF frequercy moter accurate to one part per million,
2. An RF generztor accurate to one part per million,

3¢ A sensitive RF VIWM,

Lo A sensitive corsmnications receiver (AM).

287 KC CSCILIATCR

This oscillator is factory adjusted and should not require
attention in the field., If adjustment is proven necessary the
oscillator cutput may be taken from the arm of Ril3, LF BAL,
and adjusted by C120 located under the chassis deck behind

the crystal oven,

MF XTAL ADJUSTMENTS

1, Remove cover from MF XTAL OVEN,

2, Insert crystals to be ured noting their values and locations,

3. Replace oven insulstion and cover,

4o Allow a one hour warm-up period if set is cold,

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

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

7o Adjust the appropriate trimmer (C223-0232) with the tool
provided until a zero beat is heard from the recelver,

8. Repeat steps (6) and (7) for sach crystal,

2, Remove wire from MF XTAL OVEN,

HF XTAL ADJUSTHENTS

1, Place insulated wire nsar trimmer capacitor ir HF XTAL CVEN
by passing it through access slots in cover, This oven is
located on under side of chassis directly beneath the M
XTAL OVEN, Test equipment is comected in the samn way as
for MF XTAL ADJUSTMENIS,

2, The following chart provides information for testing each
BF XTAL.
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DARD HOS | :
Sl teh Pogil ov XPAL ¥HTa. fJUST

L4027 = 6527 : 85 m G233
G271 = 827 100 as e23l
8,27 = 10,27 12,00 we 235
}.00;2? - 12(,2? l’}om o C‘IZBS
n&«sa? bl 16o2? 185&0 a2 0237
22,27 - 24,27 3.0 o (239
X027 - 32,27 170 =me ol ]

3. Upe 2 semsitdve BF VITH to measurs the voltage at the
centar condvotor of J108 while adjfushting the indueliw
trimmers L10Z-I1 (nunbered 1s1l) doeated on tha dooln
bekeocy the MF XTAL OVEN gad the fromb panel, The

following chaxt provides instruotions for auch adjuate
mmio ’
: XTAL HF TWECTICH o
BAND ¥C FREQ. TR}, ARJUST
Switch Positioms (=) {¥e} IR
Lo27 « 6,27 8 8 Licli
8,27 = 8,27 w0 0 1102
827 « 10,27 12 32 : 1103
10,27 = 12,27 i 14 1309
12,27 = 14,27 8 16 105
1,27 « 16,27 28 18 1106
16,27 «» 18,27 ble 20 1107
18,27 - 20,27 il a2 1308
20,27 = 22,27 12 2k 109
22,27 = 21,27 13 26 L0
24,27 = 26,27 Uy 8 i
26,27 » 28,27 15 3 a2
28,27 ~ 30,27 156 2 113
30,27 -~ 32,27 17 3 L3tk
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SECTION ¥V
DATA

TEYPRMINIIG CRYSTAL GR WO FREQUENGIES FOR THE MCDEL SHE-2
Yor crystal or VMO cperation from ho27 Hes to 32,27 Kos.

¥ = 2,000 (M) = F + o270

xtal oxr v cutpub

Where all freguencies are in ¥ou and F ot is sosuad to bs the {froguency
r;’. . ’

of the imaginary o artual carrias,

¥DDUZATCR BAND i CUTRUT R4 ND
ho27 = 6427 L L= 8
6027 = 8427 5 bhe 8&8 <16
8,27 = 1027 6 8« 16
10,27 = 32,27 7 8 = 16
12.27 = 1,27 8 8 =~16
Wo27 = 16,27 9 8 w352 16 - 32
16,27 ~ 18,27 10 15 - 32
18027 « 20,27 it 16 - 32
20,27 « 22,27 12 16 - 32
22,27 « 2427 3 16 - 32
204,27 = 26,27 iy 15 - 32
26,27 ~ 28,27 15 16 - 32
28,27 = 30,27 16 16 - 32
30027 = 32,27 27 6.3

Erawple: Supposs sn catpmt rroquenqv of 1005 Moz, 15 dosired
- ) ‘
F xtal ot oo = 2,000 (7) = 10,500 + 270

F = 3,770 Mes.
el or w0




Forr Cryatel or MO0 opsvabion frem 2 ¥os. « L.27 Mes,

OFERATING .

FREQIENCY MOTYIATOR COLPUT SIR
RANGE(FG), BAMD _BaND CRESTAL no HOLE
2 = 3:73 2 = h,o27 Zed Fo + o270 Fo + 5270

3673 = 00 2 = k.27 2-b Fo + 270 Fo = o270 1
30O = Bo27 2 w 1,27 L8 Fo + 270  Fo = o270 2

ALL FREQUEMCIES ARE IN M5,
NOTES: 1, Upper and lower sideband will be revarsed in the regics of 2’3 ¥og,
to 1,00 Mom, uhan using the WO,

2, Uppsr and lower sidebands will be reverged in the veglon of I Nes,
40 4,27 ﬂcs. when using the Crystal, (sce page 2«2, Themy of Operation),

Crystal nsed: CR-27/0




AVERAGE DC VOLTAGE CGHART SHE-2

CORDITIONS: H.F. Oseillator Swlteh L,27-6.27 Mos, Outpub funed vo 8.0 ¥es, Band
Switeh <8 Mes, Meter Switch in R¥ pasition. Output Control set to
3008 on Meter, RF Output termimated with 70 chm noninductive load,
M Xtal Switeh in VMO position, LSB & USB Gain Controls. min., Mike/
Chavmel Selector POFFY, Main Power ®CN¥, Exclter “ON?, Xuwtx ROFI®
10l end VA0S Data taken at Cotal Sockst,

p— TTFR SOCKET PIN NUMBERS ; |
1 2 | 3 L 5 6 1 7 8 9
vior | &By STV | we 0 | 6.3 | 130V 0 |20V | o | =
Vic2 | &By 125V | W O | 6,3+ 1130V ] 0 |17V - o
V103 GaBly 125V | X S0 | 6o3% | 2307 0 | 1,87 - -
viok - @8 o385V | 0 |Juk7 | 0 [6,3¢ {2UOV | O [19OV | e
Y105 Y2807 | 230V | 8.5V | 6,3% | o2V | 15OV o 0 |VaR, -
jnos | oa2 1%V | N N B |isov | m 0 - -
VIOT | I2ATT | 957 | O [2hV |63 [6:3% | 95V | O [V | O
VIOB. | 12477 | 130V | O | 2LV | 6.3« | 6,3% [260v | o0 |he2v | o
109 12817 | 2OV | 65V | L6V | 603% | 6.3% (2557 | 0 2.6V | ©
vizo | 6&u8 WY | 0 | 0 |63 0 | 2607 | 2,97 | 1.0V o
ivin. - | 6ars o2V 0 0 | 63w | 87 | R 0 | = -
vi12 | 2au7 | 2%V | 0 |kav| o 0 230V 0 |3,97 | 6.3»
113 12497 | 1BV [ O [ 3.0V | O o lassv | o [3.2v | 6.3
ik a6 0 0 | .0 |63 |25V | 130V | 097 | = -
V115 12407 | 85V {1V | J260 | O 0 11V ] 0 7,0V | 6:3%
(Va6 | 6LA | 6,0V |26V | 150V | O | 6,3% | 210V | 6.0V | NC | «16W
V117 6u8 W |00 ) 15V 0 | 6,3 | 2207 | LIV | XC e
1 vae 6aH6 0 | 0 |63+ | 0 | 190V |05V |LkV | = -
vie 6CL6 | 3.7V | NC | 150V | 6,3 O |10V | O - 0
Vi2o G HL) 28V 0 | 107V | ‘- 0 | 28V | 6.3% | O 26cwj1
¥ = No Comection
% = AC Voltages
5-3



RESISTANCE CHART = SBE2

COMDITIONS: 1, All Power OLf
2o Power Plugs Mscomeoled
3. All Mossurements Taken With Respeot To Ground Using a Hewlsti-
Packerd Hodel LIOB VIVM or Equivalent, :
ko All Front Panel Switches & Controls in Max, CW Position,

wEE | TreE | SOCKET PIN NUMBERS
. 1| 2] 5 1 4] 5] 61 71 81 9.
ViolL | 6GaBl me, | o | Py | M| om [uox || - | -
vio2 | Bl If, | B | Pl | R W | M| Sk | - -
7103 | &aBk Inf. | M | Fil | Rl | N | oM |15k | - -
vioh | &8 | Iaot. | 2.2M| Inf.| P | P2 |Ier. | 68 | 1 | 68K
Vios | 12807 | Inf, KK | © Fil | Pil | Inf. | 470K | 1K Fil
06 | oa2 Infe | 0 | W 0 |{Inf.| I 0 | = -
V07 | 12aT7 | Ief, | o1M | 12K | Fil | Pl ) Inf, | oAM | 142K | P4
V08 | 12477 Tnf, | 82K | 1.5 | Bl | Fil | Inf, | 100K | L2K | FA1
Vio9 | 312417 | 83k | M| 820 | Fe1| Fa1 | Inf, | 350K | 330 | Fa1
V10 | &8 | Inf, |{L7ox | 200K | P | ML AS0K| K| kO | oK
i | 6als 005 | hox | M1 | m1| m| W M| - | -
{viiz | 12au7 Info | 2o5M | 2.7% | Pl | F1 | Inf. | O | 27K | Fid
V113 | 12477 Int. | L7x | %00 | M1 | mi{mme. | WE | 0] P2
vty | 6mé | 39| o | Pl | M1 |Inf. [Inf.| 200| - | =
V115 |  12aU7 Inf, | 220K 0 Fil | FPi1 { Inf, | Lo7K | 2,5 | M2
V6 | 6616 330 | 100K | Inf, | PS1 | RSl | Infeo | 330 | Inf, | IOOK
V17 | 6u8 N |I00K |Inf, | AL | Rl |Info | © | M | K
V118 | Gaué 270 | o | Fm1 | P11 {2008 [ 133K | 100 | = -
V119 &L6 8 20 1865 | B | M| 200K O |156k | 10
N | &6 S00 | P41 |00k | 250 | 10| 50| M1| W | Iof,
K = Thousand
M= Mllion

NC = Ho Commseticn
Inf, = Infindbte Resistance
Fil = Fllament ‘




PART RO,
0C=10016

- cmswx |
CMEOD102K
CV11chsd

CV114070
CC215L100D

cMI5C51LS

PARTS LTSE
8BE-2 (0=5034/Ut4-23)
EXCITHR UKIT

DESCRIPTI ON

CAPACITCR, fixed: cearamics .01 ufd,
+60% 0%,

camc;:toa, fixeds ceramic; (001 uid,

+80% <205, :

CAPACIIOR, fixed: peper; .5 ufd,
1105, m e, '

CAPACTIR, fixed: mica; 1000 wefid,
210%, 500 wvds, clar, D.

CAFACITCR, variable: ceramicy 7-45
wafd, 500 wvde, char. Co |

CAPACTI(R, warisble: ceramic; 1,5-7
wafd, 500 wwde, char, A,

CAPACITOR, fixeds mice; 220 wafd,
:m" 500 mcs chax‘; Dp .

CAPACIT(R, fixad: cerawic; 10 mfd,
zs wmfd; 500 wvde, char, Ske ’

CAPACIIQR, fixed: mylars .1 ufd,
+10%, 200 wwdic, char. C. '

CAPACTIT(R, Pixed: composition; 510

uufd, ﬁ%; m m, cm:: CQ

SECYION X

SYMBOLS

101,102,103,

112,313,124,
115,315,117
121,121,125,
127,135,150,
151,152,153,
156,157,158
161162165
1661680165,
170,171,173,
176,197,250,
251,252,250,
257,260

' 010’4,'105,166

M?am 3}09’ ’
B

» -] $
136,148,27ls,
175,163,185,
186,167, 191,
195,195,206,
211,212,215,
216,218

€lil
©118,182,193
205

€119,2%8 22 59
C120,189,201
122

c123

€129,130

cLl

QUAN,

B

32




TMC

PsET 0.

CG2ISLALOK
. CO2ASLLTO8
C¥314220
.1 e M P
CMIGER1II02P
LW
CHRODLE2G

L8127l
CVI3C300

£B=d37-1
OB 372

CB=127=3

CO108-1-PI000M

CRE3C5000
CC218L150J

CN=10043

DESCRIPYION

DATACIICR, fined: corawizcy § wfd,
0%, 900 wwde, ¢havs SLe

CAPACTICR , fixed: cerawmics L7 unfd,
3.'2%; 500 wvde a ¢har. She

CAAACTICR, variable: ceravie; 3-12
wafd, 500 wvdes char, A,

CAPACITUR , fixed: melallized papat™y
L ufa, 200 wvdc,

CAPACLTCR, fixed: mica; 11,000 uuid,
#05%0

CAPACYIOR, fitedr rdon; 330 vufd,
=273 900 wnde, chur, D,

CAFACIT(R , fixed: micay 1600 unfd,
2% 900 wwrds, char, U

CAPACITOR, variable: alr; 2 sectlons;
12,5 « 282 wafd each sestion.

Not, Used

CAPACIT(R, varisble: ceramicy L=30
uu;;'-'(i; 5% m; charg. c.

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

CAPACITOR, variabls: alr; 2 seotion;

32,5 w 282 nufd each section.

CAPACIT(R, wardable: airy 2 section;

CAPACIT(R, Dixed: caramic; 1000 wufd,
«20%, 500 wvde, char, P,

CAPACIT(R , fized: dry electzolytic;
2 ufd, 50 wwde, char, C.

CAPACITTON, fixed: cevamic; 15 wufd,
:?‘5%3 500 m’ Mo SLo

+10% «104, L0 wwic,

SYMBOLS
Cl37,138,219
139,363,260,
217,220

C1L0, 23

C1h2 ,31s3,10h
U5

Cal6, 17

cikg

gi’ggx, 155,159,
C1674,B

€172
CYT7,178,179
192,201,202,
203

€181

C181B

c18ic

C184,198,199,

212,221,216,
2ls7,2h8,2L9,
253

188
c21h

ca22

62




FEeATe
T

PART NO,
OVl 0Ll

CMLEDZeLd
CML5CI3Ld
CMLSCE20 S
CMISCLT0J
crscakod
CM0CZTOS
CML5C5L0d
CK=T21

TH=300

IN=BT
TH=100l
HB=1022
BI.200=51
BYw10%<l7
Jde=l33-3

V=62 5/Y
JJ<15Y

ANZI024-20-270

THEWISE S I T 2%
DOROETETTON
BT O B e D I

4GALTIAY meed gnde " &
CAVAGITIR, wardabla: 1=0 wafd.

CAFACTICH, fixed: sicmi 220 wufd,
83, 500 wede, char. D,

CAPACITOR, fiwed: micay 130 wnfd,
6%, G00 wwic, char. Co

CAPACTITOR, fixed: miecay 62 uufd,
5%, 500 wvde, char. C.

CAPACITOR, fived: wicay L7 wuld,
5%, 500'wvde, char, C.

CAPACTIC(H, {ixed: micas &k wufd,
5%, 500 wvdo, char. Co

CAPACIIOR, fixed: mica; 27 wefd,

CAPACIT(R, fixed: micas 51 uwfd,
5%, 500 wwic, char. Co

DIONE 4SSEMBLY, gevmaniums b diodes,
hemetﬁ.caj.?.y sealed,.

IICDE, silicon,

DIODE, gerpaniume.

m‘w, terminals lk eonbasts,
CGLIP, elsotrical: ceramic body.
IAME, neon: T=3-2 bulb, |
LAMP, incandoscont: Te3d=: bulb,

COWNECTCR , rocaplacle: female;
3 contacts,

COMNECTOR, receptacle: fermnies
1 contact,

CONNECT(R, receplacle: malej
1 contect,

CONNECT(R , receptacle,

SLHB0Ls
s AR

ROBEIIGRL AN,

272,233,235,
235,236,237,
228,239,250

G2l
G242
Co2h3
C2hly
cahs
c255
ca2s6
CR301, 102,103

CRIOL, 105,106,
109

CR107,108,130

E101
£102
1102, 102
1103
J101

ok

J109

63




THG

DESGRIPTION

PART 0. SYMB0LS
A=3LE0 RELAY ASSEMBLY, solenoid, K101
A=1L) 54 COTL, R.Foz 8 me; 95 = 1,01 why; 1101
Q grenter bthan 115,
A=1hh5-5 COIL, R.For 3O me; ,95 « 1,01 uhy; - 1302
Q greater than 115,
AcIli5-6 COTE, RoFat 12 mOj o95 » 1,01 uhy; 103
Q greator than 115,
A-ILlS<T COIL, R.Fos 1k moj 095 = 1,01 ubys Liok
Q greater than 15, | '
All5<8 COIL, R.Fot 16 mo; .95 = 1,01 uby; 1105
Q greater than 125, ,
Awlli)y e QOIL, RoFsr 18 ne3 095 - 1901 iy 1106
Q greater than 115, _
Ael’.ﬁjfgwm OOI,L, RoFa2 20 Fodick @95 « 1,01 uhy; Lio7
' G greater than 115,
A=ll)E=11 COIL, R.Fat 22 mep 77 ~ o83 ubyy 1108
Q¢ greater than 115,
A<lhl5=12 COIL, HoFor 2k moy .67 = .73 vhy; 1109
Q greater than 115,
A”jl}l}g'ﬂw COIL, Rnga 26 3 0% L gﬁh uhy} 1330
Q grester than 115, | |
A=3lli5e3 COYL, RoFot 28 moy oli6 = .50 uhy; 1311
Q greaber them 135,
AwllthiSel COIL, R,Fo: 30 mey k0 = ,L5 uhy; Lz
Q grester then 115,
A=l 5u2 COTL, R.Fa: 3203k me; o29 « 3L vhy;  1i33,13h
G groster then 115, :
Cl-10%=l COTL, HoF.: 10 uwhyy 75 ms, 3 Pi, 1118
Cl»105<3 COIL, RoFaz 2.8 why, L1126
A=1023 COXL, R.F,: 128 uhy, 117,119,120,
122,126,132
CL=10D=5 COXL, R.For 750 uwhys 75 ma, 2 Pi, 1118,123,123,
124,127
p/fo 4=1465 COIL, plate pesking, iies




PART N0,

CL=105=2
MR=100<8
M331068-20-27F
¥532068-20=275
PL-15k

Pl-155

A=2Ni53
RO20GFE6LX

RO20GFLTLY

RC200FIDLK .

RC20GF152X
RYLATHDS03B
RC200P632K
RC20GF182K
RVLATSRE03A
RYLATZAZO1A

RC200F223K

RC200F102K

RC2DGF683K

BESCRTPT IO
0OII, R.Fot & vhyo
METER, DO: wicro ampy O=200,
CONNECT(:,; plugs smle; AN nin type.
CONNECLR , plug: feasle; AN pin Ey08e
CONNECT(R, plug: min, toaxial type.

- CONRECTCR, plug: min, cosxisl) angle

Lypse
SUFFRESSCR, parasitic,

HESISTOR, fixed: ccaposition;y 560
chms, 0%, 1/2 watt,

RESISTOR, fixed: compositiony LT0,
000 ohums, +30%, 1/2 watt, ‘

RESISTON, fixed: compositiong
103,000 chus, +10%, 1/2 watt,

RESISTOR, fived: compositiong 1500
ohmas, ¥10%, 1/2 watv.

RESISTR , variable: cowpositiong
505000 chms, +20%, 2 waibs,

RESISTOH, fixed: compositiony 4800
corm, +10%, 1/2 watt,
RESISTOR, fixed: compositiony 1800
ohmg, +10£, 1/2 watt,

RESISTOR, vardiable: composdition;
50,000 chms, #20%, 2 watis,

RESISTOR, vavisble: composibiong

100 chms, #1084, 2 watts,
RESISICR, fixed: sompositiong 22,000
ohms, 0%, 1/2 wati.

RESIST(R, fixed: compositiong 1000
vhus, *10%, 1/2 watt,

RESISTOR, fized: composition; 48,000
ohms, +10f, 1/2 watt,

SIUEOLS

1129,130,131
MDA
01
Fi02
323,101;,105,

Y107

FS01
R101,102,19L,
195

R103,126,127,

' 31&3—,1?41&,213

RR.O’.;,,].ZS,IBZ, R
136,137,1h7,
175,182,229,
233,235

R105,139,161,
170,175,178

1206
R107
R10B
R109
110,132,113

Rnl,ll'fglspg
160,187,188,
190,232,234
1&2,165,16'{,
179,180, 222

R115,215




THI
B4RT. HO.
RC201F225K
HCEZG PE80K
' 20HFLBLE
i ?-=-1€)9.32
?%.‘mm&
étczcnmssx
RC3DIFLTRK
RVLATSAS02B
E'¥HATIAY02A
RC20GFB21K
RCZOGF22L X
RVLATSALI02A
RchZ!}FEZJK
RCL20FI0KK
ﬁm.rsmoim
RC200FL 71K
RVATIASOLA

HOZOGF155{

DESCRIPTICH

RESISTOR, fixed: compositiony 2.2M,
2104, 1/2 watt,

RESISTGH , fixed: composition; 68
ohza, +10%, 1/2 watt,

RESISTOR, fixed: compoaition; 160,
000 ohums, #10%, 1/2 watt,

RESISTOR, fixed: wire wound; 5000
m’ ,tsz3 10 mtotﬂo

RESISTCR, fixed: compositions 10 ¥,
0%, 1/2 watt, |

RESYST(R, fixzed: composition; 15,000
ohme, 104, 1/2 wmatt.,

RESYST(R, fixed: compositdong L4700
ohms, +10%, 1 wati,

RESIST(R, variable: composition;
000 ohms, +20%, 2 watts,

RESTST(R , vardable: coamposition;:
3000 ohms, *10%, 2 watite,

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

RESISTOR, fixed: compusition; 220,

RESIST(R, variable: composition;
1000 chms, +10%, 2 wetis.

RESISTOR, fixed: oomposition; 82,000

chms, *10%, 2 watta,

RESIST'(R, fixed: compositions 100,000
ohma, +10%, 2 watts,

RESISTGR , vardisble: composition; 100,

000 ohms, +20%, 2 watts,

RESYSTR, fixed: campositiony 470
Ol‘m, :10%9 1/2 mtatg '

RESISTCR, wvarisble: composition;
500 ohms, +10%, 2 watts,

RESIST(R, fixed: compositions 1.5 M,
+5%, 1/2 wats, '

STMBOLS
R1Y6,146
R118,197,198
200,219 ©
R119

R120

R121,133,145
18,119,183

Rl22

- Rzk

Rrl2¢9

- R130

R131,151,181

B134,153,163
1&"501‘ 2303,

- R135

R138,152

R139




T
PART HO,
RO300FR23%
RC200F1L22K
| RC20GFY 7K
RC20GFLT3K
RC206FB23K
RC20GF333K
éczoe_ﬁ'ezlx
RC20GF331K
- RC30CGF102K
RCH2GFI0BK

RC20CF390K

RC20GFI0IK

RC30GFi22K -

RVLATHDS02B

RR-102-1
RC20UF336J

RC20GF102d
RC20CFS6LS

RC20GF103K

DESCRITTTON

RESTEUAR, fixed: composition;
223% Ohm, 13..0%3 }. W’&ﬁt’ap

RESTSTR, fixed: somposition;
ohma, +}0%, 1/2 wati,

RESIST, fixed: composiltion;
Qm; ::10%3 1/2 m‘t‘&g

RESISTR, fixed: compoziidong
ohzs, +104, 1/2 watt,

RESISI(R, fixed: compositiony

 obms, 0%, 1/2 wati.

RESISTOR, fiamd: composition;
ohers, +104, 1/2 watt.

RESISTOR, fixed: ecmposition;
chma, 108, 1/2 wat,

RESISTH, fixed: composition;
chms, +10%, 1/2 watt.

RESISTCH, fized: compositiong
ohms, *10%, 1 watl,

RESIST®R, fixed: ccmposition;
000 cams, +10%, 2 watb,

RESIST(H, fixed: composikiong
chzms, #10%, 1/2 wath.

RESISTCR, fixed: composliiiong
obms, #10%, 1/2 watt,

RESIST(R, Dixed: composiltiong
th, :’m%g 1 m‘btb

v e
k7,000
82,000

33,000

1000

10,

39

00

1200

RESISTOR, fariable: compositiong

S000 ohmm, #20%, 2 wabis.

BESIST(R, fized: wire wounds 20 watis,

RESISTCH, fixed: compositiong
:;5%9 1/2 wati,

RESISTCH, Dixed: composition;
ohms, 5%, 1/2 watt.

RESIST(H, fixed: composiiiion;
chrs, +5%, 1/2 watt.

RESISTOR, fixed: composibion;
10,000 ohms, *10%, 1/2 wath.

303 Ny
noe

560

SYMBOLS
RI55,156

R157,158
R152
R164,165,177,

192,153
B173,172,17k,

202
P173,223
185,186
R189,228
R191

®196

R199,218

1200,206,225,
# Y

236

R203

R2GS

'R207,208

RZ0%

R210

E211

R212




TG

PARY NOo
RCZ0GFI00K
W=109<19
RC30GF 562K
RCZ0GF39LK
RC200F272K
RG20GF272K
RC30GP682K
RC20GF271K
RC20CFSISS

SW-181

ST=103-1=62
WS-101.

WS-103

SW=200
W5-102

S¥=-192

SW=199
881002

TF=2.70
TFw128

DESCRYPTION

RESIST(R, fixed: compositiony 10
chms, 0%, 1/2 wath,

RESIST(H, fixed: wire woundy 500
obus, 5%, 10 watb,

RESISTCH, fixed: composition; 5600

RESISTCH, {fixed: compositlon; 390,
00C chms, *10%, 1/2 watt,

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

RESISTOR, fixed: composition; 2700
ohms, :10%3 1 whtt,

RESISTOR, fized: coumposition; 6800
chis, +10%, 1 watt,

RESISTOR, fiwed: composition; 270
ohms, +10%, 1/2 vatt,

RESISTOR, fixed: compesition; 5.1 M,
483, 1/2 watt. ,

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

SWITCH, toggle: SKST,

WAFEH, switeh: four positions;
shatdng typeo

WAFER, switehs fonr positions;
shorting ypo.

SWITCH, rotary.

WAFER, switeh: 1S positdons; single
pole; shorting type.

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

SWITCH, rotary,

SWITCH, sensitives bi-matallic; 709
bresking temparature.,

~ TRANSFORIER, audio.

TRANSFORMER, audio,

SYMEOLS
R231,,220,22

R216

R217

R221

ne2r

R230

R231

R237

R238
$101,102
5103, 100,108
S1064,106B
105

5106B

8107
51084

5108B

8109
5110

T101,102
T103,104,105,
106

QUARN,




T3
PABT NOo

A=Lhlly
A-1512
A=1511
TP=172
4=3519-2
A=1li51=3
A=1519~1
A=3115=h
Awlly 512
A=35k-1
Alh51-5
TF=473
TF-183
&aBls
6u8
12407
QA2
12827

6ALS

18=101=F01

T5-106-1,
53062
T8«107-2

DESORIPLTON

TRANSFCRMER
TRANGFORMER,
TRANSFORMER,,
TRANSFORMER,
TRANSFCRMIR ,
TRANSFORMER ,
TRANSFORMIR
TRANSFGRMER,,
TRANSPOR¥ER,
TRARSFORITR
TRANSFORMER ,
TRANSFORMER,
TRANSFORIER,

R.F,

RoFos 2=l Mmoo
RoFo3 2« 70,
RoFa: 2= me,
RoFe2: 1632 moo
RoFat hef me,
RoFat 1632 moo
RoFos 816 mo,
RoFo: 2=k.3 ms,
RFa: 2243 me,
R.F,: 816 me,
HoFo |
BEoF,s

TUBE, electron
TUBE, elsctiron
TUBE, electron
TUBE, electron

~ TUBE, slsctron

TUBE, electron
TUBE, elestron
TUBE, elsctron
TUBE, electron
SOCKET, octal.

SOCKET, #/lens: red.
SCCKET, w/lens: white,

SOCKET, bracket,

SYHBOLS
T107,108
7109

TY10

rm

T™H2
T113,117,122
T11h,118
T115,139
T116

73120

T122

1123

Ti2h
V101,202,103
V104,210,317
V105,112,115
VD6
V107,208,109,
123

i

Vilh,118
¥115,119

V120
S
XZ103,10L,1085
XT101

X1102

31103

T~ YCRY C U R W
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PART NO, DESCRIPTION SIMBOLS PAKy
TS«102-F01 SOCKEF, 7 pin miniature.  XV101,102,303, 7
_ 106,111,114,1.8
POw1B =92 SOCKEF, plug in. XV10L,108 2
TS«103-FO1 SOCKRI', 9 pin miniature. XVi07,108,109, 10

| TR TOATT
T5=10be1 SOCKET, xtal, . x;01,102,303, 18
' _ 13}-‘:105910591679
108,111,112,113,
134,115,126,117,

. o 118,119,120
CR27/U~B,000P CRYSTAL, quarte: 8 me, no1 1
CR27/U=10,000P CRYSTAL, quarts: 10 mc, Y102 1
(R27/U-12,000P CRYSTAL, quarts: 12 mo. Y103 1
CR27/U-1L,000P CRYSTAL, quarts: 1 me Yok 1
CR27/U=18 ,000P CRYSTAL, quartz: 18 mee Y105 1
CR27/8-11,000P CRYSTAL, quarte: 11 me. 1106 1
CR27/U=13 ,000P CRYSTAL, quartss 13 =0, Y107 1
CR27/U<17,000P CRYSTAL, quarbz: 17 md, Y108 1
CR=/U | CRYSTAL, quartz: 17 Ke. yale 1
CRL7/U~.287P CHYSTAL, quartz: 287 Xe. Y10 1
FX-15h FILTER, bandpass, Z101 1
FX-155 FILTER, bandpass. 7102 1
A=1}58 ASSEMBLY, 287 ke esc, 2103 1
PC=-117 ZTAL OVEN, 17 and 287 ke. Z10h 1
A=lL59 ASSEMBLY, 17 k¢ Osc. 2105 1
A=1L61 REJECTION NETWORK %105 h
A=1L5h HODULAT(R ASSY, HoF. 2307 1

6=10




PARTS LIST }
SBE=2  (PP-1769/URA-23)
PONER SUPPLY

Pgamm. . DESCRIPTION SYMBOLS QUAN.
CESLFB0OR CAPACITOR, fixed: dry electrolytic, chol,lo2 2
CE52E200R CAPACIT(E, fixcd: dry electrolytie, ck03a,B 2
CC~100-=23 CAPACII®R , fixed: ceramic, disc bLype, CUOLA,B 2
FU=102-,002 FUSE, cartridge: 1/2 axﬁpo ‘ FLO1 1
FU-102~,003 FUSE, cartridge: 2<1/2 amp. FLo2 |
F1-102-,250 FUSE, cartridge: 1/L amp. FLo3 1
BI=101-47 1AMP, incandescent. '. | 101 1
Jd=100 CONNECT(R, receptacle: two prong, JLol p
male. .
AN3102-A=20-278 CONNECT(R, receptacle: femsle, AN JhO? | 1
pin type,
TPl . REACTOR, filter, | 1401,k02 2
RCL2GF153K RESISTOR, fixed: composition, - RlO1 1
RW=109-33 RESISTQR, fixed: wire wound, RLO2 1
RW=109-112 RESISTOR, fived: wire wound, - rLO3 1
BW-109-36 RESISTCR, fixed: wire wound. Rhol 1
RC30GF10LK '~ RESIST(R, fixed: composition, RLOS 1
TP-161 TRANSFORMER, f1lament. ThOl 1
TF«10L TRANSFCRMER, power. TLO2 1
Sl TUBE, electron: duo diode; rectifier.  VLO1 1
0A2 TUBE, electrons woltage regulator. w02 1
CA=103~72 CABLE, AC power, w01 ) |
TS=106=1 SOCKET, indicator. X101 1
TS<101-FOL SOCKET, tube: octalo wior 1
TS=102=F01 SOCKET, tube: 7 pin min, V02 p |
6.3







TROUBLE

|

NOTE: THIS IS A BRIEF TROUBLE SHOOTING
NO POWER, POWER CHECcK A1D.IT DOES NOT LIST ALL POSSIBLE
FILAMENTS SWITCH » F402 L, FOWE DIFFICULTIES
DO NOT EE OPEN CABLE '
LIGHT © SOCKETS INSTRUCTIONS!
CHECK |. DETERMINE THE NATURE OF THE
€401,c402 TROUBLE.
L401,L402
2 FIND THE BLOCK WHICH DESCRIBES
f IT MOST COMPLETELY.
FILAMENTS CHECK 3. FOLLOW THE ARROW FROM THAT
F403 V40l L401,L402 SLOCK TO THE FIRST SUGGESTED
LIGHT, OPEN DEFECTIVE POWER FAULT. INVESTIGATE
NO B+ CABLE . '
4. IF NO TROUBLE IS FOUND, FOLLOW
THE ARROW TO THE NEXT FAULT
SUGGESTED. INVESTIGATE.
5. IF TROUBLE IS ONLY PARTIALLY
CORRECTED, FIND THE BLOCK
NO OUTPUT NO M.F. LSB-USB CHECK WHICH MOST NEARLY DESCRIBES
OR M.E CHECK XTAL OFF, NO V104,VI05, THE REMAINING TROUBLE. INVES-
METER : viiz OR ®l CARRIER > VII2 VIS, TIGATE.
READINGS VMO INSERT CRi06 6. PROCEED AS IN LINE 3 ABOVE.
M.F OK OUTPUT CHECK CHECK
BUT NO (% TUNING | vij2 +—» VII8,VII9
R.F. OUT & GAIN CR109 V120
CHECK BAND
SWITCH POS.
REQ.EITEMI P»ART NO. DESCRIPTION SYMBOL
THE TECHNICAL MATERIEL CORP.
STocK B3 MAMARONECK. NEW YORK
) L TROUBLE SHOOTING CHART
? MATERIAL M O DE L S B E
ISSUE ITEM! CHANGED FROM DATE CH. NO.| DRAFTS | CHECKER | ENG. APP,
TOLERANCES BCALE: FOR INSTRUCTION BOOK C.D.D.
pec. oim. MAXIMUM ALLOWABLE TOLERANCES HAVE SBE- ] TYPE & TEMPER |HEAT TREAT. SPEC, DRAWN CHECKED FINAL APPROVAL
FRAC. DiM. L :/E:: BDEEZT:):LN:'gRA:Z;‘g’;d‘;ﬁvm“o”a e MODEL PROJECT NO. ASS'Y. NO. DATE
ANGULAR DiM. ¥ REMOVE AlLL BURRS AND SHARP EDGES UNIT USED ON

FINISH & SPEC. NO.

ELEC. DES. APP, MECH. DES. APP.
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