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[. GENERAL DESCRIPTION

The Sideband Engineers Model SBE-34 is a single-sideband, suppressed-carrier
transceiver intended for operation in the A3 portions of the 80, 40, 20 and 15-
meter amateur bands. The SB-34 operates either upper or lower sideband;
selection is made by a front-panel switch. There is no carrier shift when
emission is changed from one sideband to the other. Peak effective power
output exceeds 60 watts on the B0, 40 and 20-meter bands, and 50 watts on the
15-meter band.

The SB-34 is self-contained, requiring only a microphone and an antenna for
operation. The 5B-34 will operate from either a 117-volt AC, or 12-volt DC
(negative ground) power source; the two-way power supply is an integral part
of the unit, Selection between the two power sources is automatically made
when the proper line cord is connected.

Provisions are made for the use of 2 VOX unit and a 100-ke crystal calibrator
which are available as accessory items, A front-panel switch is provided to
control the calibrator unit. An accessory plug is also provided on the rear
panel for control of the Sideband Engineers external Linear Amplifier com-
panion unit.

All stages of the SB-34 except the transmitter driver and power amplifier are
transistorized. The use of bilateral amplifiers and mixers, which amplify in
one direction on transmit and in the other direction on rec eive, permits the
use of a single bandpass circuit train, Duplication of circuitry is eliminated
through use of common circuit elements for both receive and transmit functions.

The unique bandswitching and exciter tuning control permits adjustment of both
functions with a single front-panel knob. Other controls and adjustments are
held to a minimum for simplified operation. Exceptional receiver performance
is obtained through the use of post-alloy diffused transistors and a 2. I -kc
Collins mechanical filter. A pitch control is provided for tuning the receiver
approximately 500 cycles either side of the transmitted frequency. The control
may be disabled and the receiver locked to the transmitted frequency. A stand-
by switch is also provided to turn off the transmitter-tube heaters and the high-
voltage power supply during mobile operation. With this switch off, power
drain from the car battery is reduced to 0.6 amps.

The entire transceiver package is less than one-half cubic foot in volume and
weighs approximately 18 pounds. Construction of heavy-gauge steel and
aluminum, and extensive use of printed circuit boards, provide an extremely
rugged package, virtually immune to the effects of vibration and shock.
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1I. SPECIFICATIONS

Type of emission: Single sideband, suppressed carrier, upper
or lower sideband selectable from front panel

Freéquency range: 3,795 -4.025mec, 7.05-7.3me, 14.1 -
14,35 me, 21.25 - 21.45 mc

Power consumption: 117 VAC - receive 35 watts

= transmit (eingle tone} 165 watts
12 ¥DC - standby 0.6 amps

- receive 3.6 amps
transmit (single tone} 14 amps

Power output: 80, 40, 20 meters; 60 watts minimum
15 meters; 50 watts minimum
Carrier suppression: 50 db
Unwanted sideband suppression: 40 db at 300 cycles
Distortion products: Down at least 25 db
Spurious responses: i Down at least 40 db
Antenns output impedance: 40 - 100 chms, unbalanced. VSWR not to
exceed 2:1
Sensitivity: Less than 1 microvolt for 10 db signal-to-
¢ noise ratio
Selectivity: 2.1 ke down at 6 .db, 4.5 kc at 60 db, both
transmit and receive
Audio output: 2.0 watts at 10% distortion, 3 watts maxirnum
Diimensions: - 5" high, 11-1/8'" wide, 9-1/2" deep
Weight: - Approximately 18 pounds

oI. INSTALLATION

A, GENERAL

The SB-34 transceiver is designed to provide a complete singie-unit installa-
tion for fixed, portable, or mobile operation. No special precautions need be
ohserved in the choice o location provided adequate ventilation apace is avail-
able. A minimum of two inches of air space above the cabinet top and or all
sides is recommended to allow proper air flow around the top and bottom of
the cabinet. Do not place the unit on a car seat or similar surface which may
block ventilation through the bottom. Never stack other units above or below
the cabinet since the accumulated heat could cause permanent damage.

B. FIXED STATION

Plugging the 117-volt AC power cord into the receptacle at the rear of the
transceiver connects all power circuits for 117 volt AC operation. The set
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should bp connected to a good water=pipe ground; The ground may be con-,
nected either to the externzl spesker terminal labelled GND ar to the hraid of
the antenna cable. '

C. ANTENNA

Results both in receiving and transmitting will depend largely on the antenna;
the receiver is particularly sensitive to the type of antenna used. Any of the
common antenny aystenis designad for use on the high-frequency amateur bands.
may be used with SB-34 provided the input impedance of the antenna system is
within the capability of the pi-output matching network {40 - 100 ohms resistive).
¥ tuned open-wire tranamiasion line is used, or ifa long wire antenria is de-
sired, a anitahle antenns tuner must be used between the transceiver and the
antenna to provide an impedance match between the unbalanced coaxial output
and the balsnced open-wire line or long wire, ' '

D. LINEAR AMPLIFIER

The SB-34 Transceiver may be aperated in conjunction with any conventional
linear amplifier. A plug on the rear panel provides a 12-voit DC potential for
actuating the control relays of the amplifier selected when the transceiver
ewitches to transmit. If the linesr amplifier relays arc not intended to operate
from such a voltage, an intermediary relay must be used, Any 12-volt relay
may be used provided the coil resistance is 100 ohms or more. If in doubt
a6 to the suitability of the amplifisr to be ysed, contact Sideband Engineers;

anclosing a copy of the schematic dizpram;
E. MOBILE QPERATION

The:SB-3¢ will operate satiefactorily from any 12-volt negative-ground battery
source by connecting the DC power cord to the rear-panel receptacle. Due to
the unusually small size of the 5B-34, under-dash mounting is possihle in many
card with limited available space.

When making connections tothe car battery, be certain thac'the RED lead is
connected to the positive (+) terminal and the BLACK lead to the chassis ground
{~); reversed connections could permanently damape the transceiver. It is
strongly recommended that the red lead be connected directly to the battery
and not {0 the ammister or an accessory terminal, If desired, 2 15 amp fuse
or circuit breaker may be inserted in the red lead for shovt-circuit protection;

Noie: Prior to operating the 5B-34 in & mobils iustallation, the automohile
voltage regulator setting should be checked. Many times, even in new cars,



the regulator is adjusted for an excessively high charging voltage. In addi-
tion to being injurious to the car battery, this high voltage could cause per-
manent damage to the SB-34. Make certain before operating that the voltage,
when charging, does not exceed 14.6 volts, T

Most of the commonly used mobile antennas will give excellent results with
the SB-34, Make certain that the outer braid of the coaxial cable is securely
grounded to the chassis at the antenna mount.

Noise generated by the ignition system, generator, etc., will usually inter-
fere with weak-signal reception, especially on the higher-frequency bands,
Since procedure for eliminating this noise varies with different makes and
maodels of care, no specific instructioms for noise reduction can be given here,
Valuable noiee reduction information is given in the Amateur Mobile Manusls
and these publications should be consulted or one of the several ignition noise
auppreagion kits available, such as the Webster Model W-6200, should be
considered.

I a mobile installation of higher power is desired, the Sideband Engineers
companion Linear Amplifier is recommmended for use with the SB-34. A special
solid-state inverter is available for use with the amplifier to provide a practi-
cal 1000-watt mobile installation. Contzct your dealer or Sideband Engilneers
for further particulars.

IV. OPERATION

NOTE: The 5B-34 transceiver has been specifically designed to provide the
utmodt eage of operation and adjustment. All panel controls have
been thoroughly tested before shipment from the factory. Several
of the controls are unusual in operation, however, and improper ad-=
justment may result in signals of poor quality, and even out-of-band
operation, Read this section carefully before attempting to operate
the transceiver.

A, CONTROL FUNCTICNS

The various front-panel controle and their functions are described in detail
in the following paragraphs. Make certain that you understand the function of
each control before attempting to operate the transceiver, Detailed instruc-
tions are given for tuning the transmitter, The design of the unit is such that
when the transmitier is properly tuned, the receiving portion of the set is also
properly aligned to the frequency in use.

1. Volume Control. The power (IN/OFF switch and volume control functions
are combined on a single control knob located at the lower left corner of the
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front panel. Operating the knob clockwise beyond the click turns the unit on.
Since the receiver portion of the unit is completely transistorized, no warm-
up period is required.

A unique AGC system is incorporated in the SB-34. As the volume control is
advanced, strong AGC action occurs as the set reaches normal room volume.
From this point on, the volume remains substantially constant until the control
is about three-quarters advanced., Beyond this point, the volume rises rapidly
until full audic output is obtained with the control fully clockwise, For home
use, the volume control is normally operated in the first half of its range,
With mobile cperation, where more audio cutput is usually required, the con-
trol is advanced into the second half of its range. Keeping the volume control
at a low, but comfortable, level will reduce the "pumping" action that may
cccur on SSB signals.

Z. Tuning Knob. The'large knob dir'act.ly below the dial window controls the
actual frequency of operation after the desired band has been selected. A dual-
speed reduction drive is incorpeorated to provide a slow tuning rate and, at the
same time, to cover the entire band rapidly. In operation, the kncb is turned
to the desired portion of the frequency band and slightly past the desired fre-
quency. When the knob rotation is reversed, the vernier action is increased
by six for one complete revolution. Further rotation again enpgages the guick
drive action. Since the toning rate, in slow drive, is 14 ke per revolution,
there ie no critical "feel' to the dial. An additional feature of this mechanism
iz that the dial is positively locked to prevent mechanical frequency drift under
vibration,

3. Microphone Comnector. The microphone jack is located at the lower center
of the panel. The jack accepts a type PL-68 (small diameter) plug with the
microphone connected to the sleeve and the push-to-talk switch connected to
the tip, The SB-34 transceiver is designed to operate with a medium or high-
impedance dynamic microphone such as the Turner Model SR90D. Crystal or
ceramic microphones will give poor results unless an auxiliary pre-amplifier
is used, because of the very high impedance of the microphone and the low-
impedance transistor microphone amplifier. In addition, the rising character-
istic of this type of microphone combined with the narrow bandpass of the
mechanical filter employed in the 5SB-34 produces a sumewhat unpleasant sound
to the average voice. Carbon microphones will operate only if external pro-
visions are made for supplying them with operating current.

4. Bandswitch. The bandswitching and exciter tuning functions are combined
in a single knob located just below the meter. With the knob indication fully
clockwise, the transceiver iz set for 80 meters, and the front end of the re-
ceiver is peaked by rotating the knob through the arc lahelled '""80'", Correct
tuning is indicated by a sharp rise in background noise similar to that obtained
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with the "antenna tuning'' control on a conventional receiver. To change to 40
meters, the knob is rotated counter-clockwise beyond the 80-meter arc. A
click will be heard bétween the 80 and 40-meter arcs. This is the bandswitch
operating to the 40-meter position. Tuning is again performed by rotating the
knob within the 40-meter arc for a sharp rise in noise. This is progressively
repeated for operation on the 20 and 15-meter bands, A stop is provided at
the extreme counter-clockwise end of rotation past the 15-meter arc. Do not
attempt to move the knob past this stop. No damage will result, but the knob
may slip and cause loss of calibration. If this ghould happen, turn the band-
switch knob fully clockwise, loosen the set screws and set the knob index exact-
ly on the clockwise stop mark on the panel. Tighten the set screws securely.
Further adjustment of the bandswitch knob is covered in the TRANSMITTER
TUNEUF section.

5. Pitch Control. The pitch control, located to the right of the volume control,

provides a means for tuning the receiver frequency slightly to either side of
the transmitting frequency. Thus, it is possible to set the pitch of the voice
you are receiving to the most readable point without affecting your transmitting
frequency. Its use is particularly valuable in 'met" contacts where several of
the participants may be transmitting slightly off frequency. The pitch control
may be switched off and the receiver locked to the transmitting frequency by
operating the PITCH switch (between the volume control and the pitch control)
to the OFF position, Normally, you will want to keep the pitch contrel turned
off until the initial contact is made, After accurately zeroed with the other
station, the pitch control may be used to correct for any drift at the other end
of the contact. This technique prevents the ''leap-frogging" so prevalent with
transceivers.

6. Dial Correct. The dial correct knob, located to the right of the dial window,
is used to adjust for any error in dial calibration, The transceiver is aligned
at the factory for correct dial readings with the correct knob index straight up.
If an accurate calibration signal is not available, the correct knob should be
left in this position. An accessory 100-kec calibrator unit is available for accu-
rately setting the dial. Alternately, the dial can be corrected on a signal of
known accuracy. The use of other amateur signals for this purpose is, in
general, not advisable, however. The calibration of many amateur transmit-
ters is subject to question.

6. USB/LSB Switch, This switch sets the transceiver to receive and transmit
on either the upper sideband or the lower sideband, In general, it is common
practice to use lower sideband on 80 and 40-meter band frequencies, and upper
sideband on 20 and 15-meter frequencies. However, occasionally you will find
exceptions. If the signal cannot be made intelligible by any amount of tuning,
it is probably transmitting the sideband opposite to that which is selected on
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‘the USB/LSH switch, Changing the poaition of this switch does not disturh the

dial calibration and no retuning is required,

7. CAL Switch., This switch controls the 100-ke calibrator unit which is an
accessory item. Moving the switch up to the OF pogitich inserts a heat signal
every 100 ke on:all banda;

8. XMTR Switch. With this switch in the down position, the transmitter tube
heaters and the high-voltage supply are turned off when the transceiver is oper-

‘ating mobile. This reduces battery drain to 0.6 amps and thus:perrnits long

periods of listening without fear of excessive battery drain. ‘Operating the
switch to the ON position actuates the high-voltage supply and the tube heaters.

/After a 30-second warm=up period, the transmitter is ready for operation,

The XMTR switch operates only when the set is powered from a 12-velt DC
battery; it dees not function with 117-volt AC opetation. With 11T7~volis AC,
the heaters and high-voltage supply are energized at zll times:

9. PA TUNE. The PA TUNE control is intended primarily for Toading the
transmitter fo the antenna, However, for maximum Teceliver sensitivity, it

anust-be set to the point which is correct Inr'tﬁnﬂmit_thlg. If the transmitter

‘section i not being operated, adjust the PA TUNE coatrol for maximum re-
ceiver volume with the PA LOAD capacitor set at one turn back from masximum

#lockwise pomition, Otherwize; see TRANSMITTER TUNEUP ssction,

10, _Transmitter Controls, The controls used exclusively in transmitting are:
MIC GAIN, PA L.OAD, METER Bwitch, and TUNE-CPER Switch, Their uee
is described in the TRANSMITTER TUNEUE section,

B, RECEIVER OPERATION

The SB-34 transceiver employs a 2.1 ko Collins mechanical filter to attain
exceptional selectivity on both receive and transmit, The unit iz designed to
pass only that portion of the voice spectrum falling between 300 and 2400 cycles,
Experience has shown that this bandwidth permita excellent intelligibility and
still discriminates against interfering noise. Since the transceiver audic
system and speaker is alao carefully shaped to pass only 300 to 2400 cycles,
the end result is reception similar to the guality of a conventional telephone.
No adjustment of the transceiver will produce !high fidelity™ reception in the
normal sense. The $B-34 will, however, provide good communications urder
conditions:-of high noise and weak signals when conventional receivers with
extended audio range and wide bandpass are completely unusable.

Considerable effort has been expended to prevent the receiver from overlozd-
ing or blocking on strong signals, Since the volume control mainly affects the

.



RF section of the receiver rather than the audio circuits as iz customary; the:
receiver in less likely to overload at low volume settings than at a high setting;

Quite often interference from close-by stations can be completely eliminated
by merely reducing the volume contral selting, An automatic galn control
system (AGC) is incorporated in the transc eiver, It prwu:les gtrong com=~
pression on signals when the audic output em:ee&n one-quarter watt (nortnal
ropm volume), If rore n.udia is reaquired, as’ whan operating mobile, turn-
ing the volune control into the upper half of its range increases the audic out=
put to a maximum of three watis.

A few spurious responses (birdies) mgy-be noted as the receiver is tunad
through the various bands, With a normal antenna and in an average location,
all of these responses will be below the ls‘vel of a :raaﬂable gignal, with the
exception of a single reaponse at 7300.8 ke, Since this response is ontaide
the amateur band, it should cause no inconvenience to the operator. Itis; in
fact, useful 2& a means of checking the dial accuracy, since it has the nta.h:hty
of the carrier 0ar.i]l&‘[mr and may: be: relied upon to be-accurate as a frequency
marker:

C. TRANSMITTER TUNEUP

Improper transmitter tuning can result in serious distortion and
possibly operation outaide the band, Improper adjustment of the
MIC GAIN control can cause Yflat-topping'' and the generation of
splatter gnd other spuricus emissions, Make certain you under-
stend the following instructions thoroughly before attempting to
operate the transmitter.

Transmitter tuncup consiste of adjusting the exciter, loading the power ampli=
fier to the antenna, and setting the microphone gain control for optimum powey
output sithout distortion; The SB=34 has been carefully designed to minimize
the possibility of improper operation due to fanlty tuning prﬂeedurua. and to
make the tuncup process as simple and quick ss possiblae,

The combination bandswitch and driver tuning, for instance, has been arranged
te preclude the possibility of tuning up on incozrect frequencies; [t is; however,
pessible to transmit a poor signal if the set s not correctly tuned. Taks the
time to memorize the following step~by-step procedure and your SB- 34 will
alweys transmit a clean powariul sign&l that will be a ctedlt io your atat:.m

1. Exciter Tuning With the transceiver turned on, allow 30 seconds for
warm-up of the transmitter tuhes. Set the bandswitch to the deasired band,
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make certain that an antenna resonant to that band is connected. Set the band-
gwitch knob for maxilinum antenna noise, as mxtlim.-d in the foregoing instrucs
tions. Set tlin MIC GAIN, PA LOAD, and PA TUNE controls fully counter-
clnckw:uu, and the METER switch in Ip posgition: Set the TUNE- DPER switch
to TUNE position. The receiver will “quiet" and an indication will appear on
the meter. Carefully adjust the handswitch knioh for maximum meter indica-
tion. This will occurata aetting very close io that which produced maximum
receiver noise. One or more peaks may be evident if the bandswitch knob is
tuned th-.‘l:uugh the entire arc, but the correct setting will always be near the
point of maximum receiver noise, and will slways produce & much higher
meter reading. This completes the exciter tuning.

2, Power Amplifier Tuning. Turn the PA TUNE control clockwise until a
sharp dip in meter indication occurs. At this point, set the METER switch,
to OUTPUT position, Enme meter indication will be evident, Turn the PA
LOAD conttol clockwise to the point that produces maxiinum meter indication:
Note that the PA LOAD contral i8 & mica compression trinmer. The control
rotates at least four full turns to.obtain its effective range, Next; readjust
the PA TUNE control for maximum meter- reading. Repeat alternating adjust-
menta of the PA TUNE and PA LOAD controls until the msier reads maximum
possible, with final adjustment being the PA TUNE control. This completes
the exciter and power amplifier tuneup.

3, MIC GAIN Adjustment, Turn the METER switch to ip: positionand the
TUNE-OPER switch to TUNE long enough to note the meter reading, With the
transceivet properly tuned to s resonant antenna, the reading should be be-
tween 2.0 and 2.5. Return the TUNE-OPER switch to OPER, press the mictros
phone button and speak a steady "AHHHH" into the microphone at the leveland
distance you intend to use when transmitting. Gradually turn the MIC GAIN
control clockwias until the meter reading increases to approximately 1,5 if
the maximum reading was 2.5; or 1. 3.if the maximum reading was 2,0, This
getting of the MIC GAIN control will ensure a strong transmitted signal without
danger of overdriving.

NOTE

It ig very important that the MIC GAIN contral he correctly set; o
it ia too high, excessive distortion will be produced, On the: other
hand, too low a setting will result in low transrnitter output. Exper-
ietice is the beal teacher of the optimom setting. On-the-air reports
should be taken with caution since they are subject to many inac-
curacies,



V. THEORY OF OPERATION

The 5B~34 single wideband transceiver is essentially bilateral., With the ex-
ception of the receiver RF amplifier and the high-level transmitting stages,
‘the signal stages may amplify in either ﬁifel:ﬁ;m During the receive function
they amplify in one direction, on transmit they a.mpll.fy in the opposite direc-
tion. The same tuned ¢ircuits are used for both transmitting and receiving.
The varioua injection oscillators operate continuously, supplying the local
escillator signals to the proper miver atages,

Al transistors in the transceiver operate in the common emitier configura-
tion except the receiver RF amplifier Q11, Th:s stage operates cornmon base,

-A typical bilateral stage may be understood by referring to the 456 kc ampli-
fiar Q5-06 in the schematic diagram. With the microphone button relezsed,
the base bias resistor of @5 is returned to a line: whick carries a'+12-volt
potential. The transistor cannot conduct, The basge bias reaistor of 06, how-
ever, ia returned {through the volume control) to a line which is essentially
ground potential with the microphone button released and Qb is in conduction
and able to amplify. Thua, with the microphone button up, a sighal appearing
-at the machanical filter will be amplified and delivered to IF transformer T2.
With the microphone button pressed, the two bias-control lines are inverted
in:polarity so that Qb is cut off and Q5 is able'to conduct, ' Therefore; a signal
appearing at T2 is amplified by 05 and impressed on the filter, Similarly,
the amplifying direction of the VFO mixer Q7-08, and the high-frequency
mixer Q9-010 are r.ontro"l_lad by the two bias control lines,

Unilateral stages that are tequired to operate only on receive or tranemit aze
turned off whets not needed by returning their baese bias resistors to the appro-
priate bias control line.: The transmitter tubes are disabled during receive
by applylng & high negative biaa to their grids.

A. TRANSMIT FUNCTION

An audio signal from the micr'qphone, conitrolled in amplitude by the MIC GADN
¢on.rol, is amplified by the microphone amplifier Q4 and applied to the ring~
balaneed modulater CR3-7. Crystal oscillator Q12 operating at 456, 38 ke,
pProvides z carrier to-the modulator. Carrier balance is obtaired by 'a potenti-
ameter and a trimmer capacitor, ‘Double-sideband, suppressed-catrier out-
put from the bﬂanc.‘e& modulator is amplified through T2 by the bilateral ampli-
fier Q5-06. Th.s a.mph.f:.ed gignal is then pasaed thrarugh the mechanical filter
which suppresses the upper sideband.

Output from oscillator Q12 is also applied to freguency doubler CRB. The
doubled carrisr frequency from this stage is then either doubled apain or tripled
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by Q13. With the mode selector switch set at USB, the frequency is tripled:
with the awitch on LSB the frequency is doubled. Thus, on USE, a 2738.2 ke

(456, 38 X '6} appears at the output of T5, On 1SB an 1825.5 ke nutput appears
at T5.

Dnublerftnpler transformer T5 is connected in a ring with the mechanical
filter, mixer CRY, and transformer T3 which is tuned to 2281 9 koo With the
mode selector in LSR, _output from. T5 i additively mixed with the lower side-
band signal from the filter to produce a lower sideband sipnal at 2281, 9 ke,
With the mode selector set on USB; the T5 output is subtractively mixed with
the filter cutput to generate an uppsr sideband signal, still at 2281.9 ke, Thus,
the mode selector, by adjusting Q13 to mthar double or triple, determines the
mede of the sideband signal. Since all of the frequencies involved are derived
by & single oacillator, no shifting of carrier frequency can occur and no retun-
ing is neceasary when switching gidebands.

With the TUNE-OPER switch in TUNE: ‘position, ‘a rhreasured amount of carrier
gignal is inserted in the DC 'load resistor of mixer CR‘? for trangmitter tune-
up purpoges,

The 2281,9 ke upper or lower sideband output from T3 is. a.pphsd to VFO mixer
Q7-08. Also applied to this mixer is an injection signal which is tunable from:
5456.9 ke to 5706,9 ke. This injection is generated by VEO Q15 and isolated
irom: the load by VIO buffer 14, Tunable IF iransformer Th, connected to
the output of VFO mixer Q7-Q8, tunes the frequency range 3175 through 3425
ke. This frequency range is the result of subtractively mixing the incoming
2281, 9 ke sideband signal with the VFO injection. Transformer T6 is gang-
tuned with the VIO and thus is always ‘accurately tuned to the desired fraquency.

The 3175 ke to 3425 ko sideband signal from Q7-08 is applied to high-frequency
mixer (9-0Q10. Also applied to this rmixer is n injection from high freqaency
crystal oscillator Q19. The freguency generated by this oscillator may he 7200,
10475, 17525, or 24625 ke depending upon the position of the bandswitch. Here
again, the 3175- 3425 lmc incoming signal is subtractively mixed to produte the
final output ffaquenuy Qutput from mixer 99— Q10 appears-acrosa tuner coil
LZ. The resonant frequency of L2 is controlled by a large variable capacitor
and a epecial slug which: ‘penetrates into the coil an-amount depanding upon the
setting of the bandswitch. The large variable vapacitor is meechanically linked
te the bandswitch through a Geneva movernent so that rotating the capac itor
ghaft tunes the-coil through a limited range brackﬁtmg the selected operaling
band; Ghang’ihg the bandswitch to ﬂu next band tunes a limited range brack&t-
ing this band, atc n 84 meters, the ﬂi:ug ig almost fully penetrated into the
coil and the capacitor is near maximum capacity. On 40 and 20 meters; the
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: 8lug and capacitor dre at near mid-range, and on 15 meters the slug is fully
withdrawn and the capecitor is neay minimum. By this unique method of tun-
ing and bandswitching, tha @ and inductance/capacitance ratio of L2 and ‘the
variable capaciter are near optitrivm on all bands, and the resonant impedance
remiains esgentially constant across the entire tuning range. This tuning is
ganged with, and duplicated in, antenna coil L3:and driver coil L7 which results
inexciter train tuning with only ene control.

The single-sideband suppressed-carrier final output signal from 12'is applied |
to the grid of transmitter driver V1 where it is amplified, and appears across |
L7. & low-impedance winding on L7 couples the signal to the ‘paralleied grids
of power amplifier V2 and V3, Neutralization of the power amplifier is accam-
plisked by feeding back a small amount of the output through Cn to the top of
L7 with the low-impadance winding providing the necessary phase reveraal,

Final output from V2 and V3 is fed to a pi-section network consisting of L9 and
‘the PA TUNE and PA LOAD capacitors. A section of the bandswitch adjusts the
inductance of LY to the correct value for each band, and alse adds fixed amounts
of capacity to both the PA LOAD and PA TUNE capacitors on 80 rreters.

B, RECEIVE FUNCTION

With the microphone button released, a s fgnal from the antenns is logsely
coupled frorn the transmitter pi-section net to the top of L3. Diodes CR14 and
‘CRI1S, across L3 conduct anly when extremely sirong signals are present and
do not otherwise affect the circuit. The signal at 1.3 is coupled to the emitter
of Q11 which cperates as a commonbase amplifier. The amplified signal from
Q11 is appliad to high-fraquency mixer 9-010 through 1.2, With injection from

Q19, this stape converts the signal to a frequency within the ‘range 3175-3425

ke. The converted signal is then mixed by Q7 and Q8 to0 2281.9 ke with injec-

tion from the VFO Ql4 and Q15, The converted signal is finally mixed by diode

CR?Y to the 456, 38 reference frequency in 2 mahner exactly opposite to that

described for this stage during the transmit function. Output from the filter

is then amplified by 05 and 6 and coupled through T2 to the Ting modulator ‘
CR3-CR7. '

Witk BFO injection from the carrier oscillator; the ring modilator now func-
tions aa a detector, and produces an-audio output which is applied to the base
of Q2. Output is taken from the ¢ollector and coupled to audio driver Q1. This
stage, inp turn; drives the audio power amplifier Q20 which increases the gig-
nal to speaker level.

The YVOLUME control sets the gain of the high-frequency rmixer, the 456 ke
amplifier and, to a small extent, the first audio amplifier, Q2. Other signal
Blaged operate-at full pain exc ept in the presence of AGC action.

" i



RF amplifier Q11 and IF amplifier Q5036 are gain controlled by AGC amplifier
Q3. An audic signsl appearing across the speaker terminal causss Q3 to con-
‘duct heavily. The voltage at its collector is normally close to that of the supply,
+12 volts. When Q3 conducts; however, the collector potential falls rapidly
and charges the 250~mfd capacitor {cobnected between collector and the 12-
wolt bus) to some value less than 12 volts. This AGC voltage is connected to
the emitters of the RF amplifier and the 456 ko amplifier, and as the AGC
voltage falle toward ground potential, the pains of these stages are reduced
until the audio output is stabilized, The AGC action is proportioned suck that
the RF amplifier becomes largely cut off in the presence of even madetraie
signals sc that following stages are protected from ‘gignal overload, If the
signal fades, causing the audio output to drop, Q3 conducts less and the 250-
mid capacitor slowly discharges toward the +12-volt potential, causing the
stages gaine to be rétt’or'ed__a__ﬁ necegsary to maintain the audio level.

T —

When the VOLUME control approaches the fully clockwise position, dicda CR1;
connected to the base of Q3, begins to limit the amount of audio applied for AGC
action. With this occuring, more audio output is produced for'a piven amount
of AGC. Finally, with the volume control fully clockwise, the base of Q3 is
clamped off and full zudio autput is produced, '

Dicde CR2, in the collector of 03, conducts when the unit is switched to trans-
mit, This condiiction charges the 250 mfd capacitor to the 12<volt potential ao
that when the set is switched back to: receive, full receiver gain i& instantly
available,

C. KEYING CIRCULT

Two transiators, QL6 and 17, perform the functions neces sary to switch the
transceiver from receive to transmit, thus eliminating the conventional relay.
The base of QL6 is coupled ihrol_lgh_-a:--nurrent lmmiting resistor to the cathode
of driver tube V1. With the microphone button released, V1 draws no cathode
current and ite cathode is at ground potentinl, Q16, therefore, is cut off and

F the potential at ite coliector is: +12 volts, This potential ie supplied to the con-
; trol line that requires +12 volts on receive. Also, the collector potential at
I Q16 is applied to the base of Q17 causing this transistor to conduct tosatura=

ton, Its collector potential, "ﬂ:._‘qztéfqi-.e, ig es sentlang grounded; The control
line requiring ground potential on receive is connected to the collector of Q17.

When the microphone hitton is pressed, the high negative bias on dfiver tube
¥l.is removed and the stage conducts. The cathode potential of V1 rises to
approximately +6 volte gnd, with this voltage applied te the base, transistor
Qlb conducte to saturation, The control line that was +1Z volts on Teceive is
nhoy at ground potential. In addition, since the potential on the base of Q17 is
temoved, this stage cuts off and the control line that was grounded on receive
is now +12 volts, '
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D. POWER SUPPLY

The SB~34 contains a pPower sudply designed to operate from either 117-volts
AC or 12-volts DG {nﬂga;tlv-q ground}. Ineerting the appropriate power cord
into-the rear-panel receptacie makes the necessary connections to operate the
supply in either mode;

With 12-volt DC operation, transistors Q21 and 322 are connected as a com-
_mdn-e_m_lttel: power ascillator. Starting bias for this oscillator is oblained
from a small resistor and the heater current of driver tube V1, All of the
transmitter-tube heaters and input voltage to the oscillatorare applied through
the XMTR awitch so that the receiver portion of the transesiver may be apar-
ated with reduced power consumption. A higli-voltage winding of T7 ig con-
nected to & voltage tripler circuit CR17, CR18 and CR19 to supply approximate-
ly +450 volts to the transmitier tubes and +150 volts to the screen grids of
V2 a:_nd V3, Another emall secondary winding is half-wave rectified by CR20
to supply negative hias to the transmitter tubes.

With 117-volt AC operation; T7 is energized by.a sescond primary winding,
'I'he feedback and collector ‘windings of the transformer ave connected essen-
tially in series angd foll-wave rectified by the collector-base diodes of QZ1 and
Q22 to provide a high-current +12 volts oﬂ'l:put. ‘This voltage is used to operate
the transistorized stages and operate the tranemitter tube heaters. The high-
voltage and bias syuterni opetate as described above. The XMTR switeh; in
this mode of operation is not connected; the transmitter tube heaters are ener-
gized:at all times,

A speacial regulator circult is provided to stabilize the voltape to the YFO, Q14
and 15, Regulator Q18 operates as a shunt regulator acress the +12 volt bus
to provide an output of +7.0 volts. The current to the base of Q18 is deter-
mined by the current flow through zeser dicde CRID ;.-and since this zener diode
in itself is not a perfect regulator, the output voltage from D18 would wot-
mally vary slightly as the supply voltage changed., To overcome this varia=
tion, & small'variable resistor is inserted in the series-dropping resistor line
to the regulator transistor, The effect of this variable resistor is to inseri an
additional amount of base current to the transistor to offset the slight change
that occurs in the zener diode due to supply-voltage chp.nges. Thus; with
proper aﬂjuat.ment of the resistor, regulation becoames perfect for input supply
voltages of 11.5 to 15.0 volts.

E.: PITCH CONTROL
The purpoee of the PITCH control is to perit slight adjustment in receiver

'fr,equeamy with respact 1o the transmitting frequency, The control may he
awilched in or out as desired, A amall gilicon diode; CR11,. is connected
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‘between the "hot" end of the VFO coil L5 and a voltage divider nistwork which
‘may be adjusted to 2 valpe between the regulated voltage (+7 volts) and ground.
The dicde is connected so that & reverse bias is applied and therefore appears
a8 & srhall capacitor, the actuzl value of capacity being variable depending on
the amount of Teverde bias applied.

The voltage divider network supplying bias to the diode contains; in one leg,

A the DIAL. CORRECT potentiometer, This leg is active on both transmit and
' receive. The other leg of the network is divided into two sections, one uperat-
» ing on tranamit, the other on receive, On transmit, the leg consists of a 470-

ohm resistor and diede CR12 which is arranged t6 conduct only on transmil,
On receive, the leg conaists of either ay adjustable resisior (when the PITGH

switch is OFF) or the PITCH control (when the PITCH switch i8 on) and diode
CR13 which conducts only on receive,

The overall effect of the PITCH control netwark is to permit a slight variation
in' VFO frequency on both transmit and receive by the DIAL CORRECT cantral,
and a varjation on yeceive only by the PITCH control. The adjustable resistar,
activated when the PITCH switch is off, is factory set €6 that the VFQ frequency
on receive is exactly the same as on tranamit, '

VI TROUBLESHOOTING

The 5B~34 transceiver has been carefully alignod and tested at the factory, and
all adjustments that might become misaligned from the effects of vibration and
temperature cycling have been securely locked in place,

Problems that might poseibly arise, and their detection and correction, are
included in the follgwing paragraphs.

A, CARRIER BALANCE

The SB-34 is désigned to maintain carrier suppression of at least 50 db bélow
full output for extended periods of time, ¥ for any reason excessive carrier
i present, the carrier balance Potentiometer on the rear panel should be re-
- adjusted. The most accurate method for doing this requires a fairly sensitive
vacuum=tube RF voltmiéter, such as the Hewlett-Packard HP-410B. or equiva-
lent, ‘connected '_ap.'_l_.‘u_a_!s' the antenna terminaie. With the MIC GAIN control sel
fully counter-clockwise, and the microphone button pressed, the Yesidual
Carrier, as measured by the voltmeter, should be nulled to a value of 0, 2 volts
Tms, or less, by use of the carrier balance potentiometer. Check operation
on both sidebands since thers may be a slight difference in carrier belween
the two modes; Any difference should be averaged out by the potentionieter,
M it isnot possible to reduce the carrier to a reading of 0.2 volts with the
potentiometer alone, remmre the set from the vahbinet, and read just the carrier
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balance trinuner (see top-view layout chart). The trimmer and the potentic-
meter interact sm'nuwha.t 8o that several cycles of adjustment mhy be required,
-Note. TZ. adjustment can also affect ca.i'rier balance,

B: LOW TRANSMITTER OUTEUT

Low transmitter output generally indicates weak tubes. K the off=resonance
plate current of the power amplifier stage becomes leps than 200 ma, as
indicated on the front-panel meter, eithér the driver or power amplifier tubes
may require replacement, If tha powar a.mpl:l.f‘:i.ar tubes are replaced, re-
neutralization may be necessary. The neuiralizing capacitor {Cnj must be
adjusted with-an insulated alignment tool. P"raper neutralization is indicared
when maximum output-and minimum plate current occur with the same setting
of the PA TUNE conirol, The adjustment should be made with the set tuned
for 15~-meter operation,

C. LOW RECEIVER SENSITIVITY

Siﬁce-'t.he receive portion of the transceiver is fully transistorized; no loss in
gensitivity should be experienced with-age. F the receiver seems to be lacking
in ‘sensitivity, the RF trimmer and siug (see layout charts) may require touch-
up. Make certain that the iransmitter is properly tuned to the antenna before
making the adjustrment. The slug may be reached through the side of the chassis
and requires a long screwdriver, completely non-metallic,

Low audio gutput or distortion may also be traced to leaky or shorted electra-
lytlc capacitors in the audio portion of the receiver or transmitter. These will
usually cause abnormal voltage readings at the various stapes. Refer to the
voltage chart; ' ' '

VIL ALIGNMENT
WARNING
Dangerous high voltage s present in the squipment whenevexr the
unit is turned on.  The high-voltage filter capacitors remain charged
at all times and can cause fatal shock undercertain conditions;
Allow at leaat five minutes after the unit 1s turned off for the filter
capacitors to discharge. Always remove the line plug from the
.outlet when servicing the sat,
A, BEQUIPMENT REQUIRED

For corrict alignment, an accurate vacuum-tube RF voltmeter siuch as the
Hewlett-Packaid HP-4108, a calibrated audio veltmeter, and 3 well-calibrated

-16-
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RF signal generator such as the Measurements Model 651 &re regquired. Do
not attempt alignment unless accurate ‘equipment is available,

B. ALIGNMENT PROCEDURES
NOTE: ﬁefe'_r to lil_.'g'r'mit_-;];é'rts for location of 'vﬁ.r'jaga components dnd tast

‘points, Use test probes with caution; anaccidental short will Lsually
‘cause permanent damage to transistors,

1. Carrier Qscillator, Connect the VTVM to the center arm of the carrier-
balance potentiometer. A reading of 1 velt Tms or more indicales currect
oacillator cperation,

&, Dgubler and Dn_qblg_rf‘l‘rii:la-r Alignment: Connecta VTVEL t6 the v athode
of CR%.. A reading of 0.4 to 0. 5.volts indicates correct operation. Tesl with
USB-LSB switch in both positions. If reading is low, align both slugs of T
for maximum output: Switch to USB and align both slugs of TS for besl out-
put. Switch to L3B and adjust the twe X2 ADJUST trivmners for maxinam,
If readinge are high, detune the botfom slug of T4 slightly until reading is
correct. I only the 1.SB reading is high, detune one of the X2 ADJUST trim-
mers alightly,

3. VFO Alignment. Faulty VFO operation is indicated when dizl readings

‘cannot be corrected by the DIAL CORRECT kriob, or no receiver vperation is

‘obtzined onany band, Test for VFO oscillation by connecting the VTVM to the
rearlug of the small 3-gang tuning capacitor.. A reading of approximately 1.0
volt Tms is normal. Test the VFO buffer by cennecting the VIVM to the ¢ol=

lector of Q14. Adjust the VFO buffer coil 1.4 for a reading.of 1.0 volt rome.

To adjust the VFO frequency, set the DIAL CORRECT kroh with poinlor up
and the PITCH switch to OFF. Tune the ‘teceiver to a signal of an accurate,
known frequency {or use 100-k¢ calibrator) and gdjust the VFO trimmyer until
the signal is wezo beat at the correct dial reading.

4. Receiver Zero Adjustment. Loosely couple the antenna lead afa stable
full -coverage receiver to 14, Tune the receiver in the range 5,50 < 5.7% mc
until the VFQ signal is heard. Press the mic rephone button and accurately
Zero baa.t the signal on the receiver, Relesse the microphone .bt_xtl:é_:‘;'x:a.ﬂd adjusi
the VFO ZERO petentiometer until the signal is agdin zero beat, Press the
button several tiniss and chieck to gee that no detectable ghift in VFD Erequency
oceurs between receive and tranegmit,

5. Crystal Oscillator Alignment. Connect the VTVM to the emitter of ither
Q% or Ql0. Set the bandswitch to 15 meters, Adjust the elug of Lé for a meter
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teading of 0.25 volts rms. If this reading cannot be obtained, a Teading ba-
tween 0.2 and 0, 3 volts is satisfactory.. Now set the bandswitch to 20 meters
and adjust the rear crysul trimmer (next to bands»w:tl:h] for a meter teading
of 0,25 volts; Next, setthe bandswitch to 40 meters and adjust the center
trimmer for 0,25 volte; Finally, aet the bandswitch to 80 meters and adjust
the forward trimmer for 0.25 volts.

6. Receive RF Amplifier Alignment, Set the bandawitch to 15 meters and
adjust pointer to the center of the 15-meter arc. Connect a aignal generator
to the antenna jack and set for operation-at 21.35 mc unmodulated. Reduce
the attenustor as required so that an audic cutput signal of less than 0. 25 volts
{measured on the rear-pangl apeaker terminals] is obtained at full volume
control satting. Adjnst the PA TUNE and PA 1.OAD controls for maxiraum
audio outpui Then adjust the center trimmer of the large 3-gang capacitor
for maximum audic output. Then set the tranasceiver to receive on 3. 80 mc
and adjust the signal generator to 5. 80 me, Reset PA TUNE and PA LOAD
controls for maximum andio output. With fhe attenuator set for an audio out-
put of less than 0.25 volts; wet the bandswitch knob index to-a point 1/4" from
the clockwise sdge of the B0-meter arc, Adjust thecenter slug (1.3} on the
slug rack for maximum aundio output, Use a long, fully insulated serewdriver
for th,m ad_]ustment. Key transmitter with no drive, meter switch in Ip posi-
tion. Adjust bias control, located in the upper right corner of the tube com-
partoent, for a meter reading of-B.3~ This sets the final ‘amplifier bias.

. (wers)
7. T2 Alxgmnent. Set the transceiver to transmit on 3.86 me. Connect a
suitable 50-ohm durmimy load to'the antenna jack. Alao connect the VIVM to:
the antenna jack, Connect a two-tone test signal into the microphone jack and
‘with the mmrophone button pfeu'ﬂed. “tune the transimitter controls for Ak
power output with MIC GAIN control advanced slightly, Then reduce the MIC
GAIN setting until the output is about g volts. Adjust T2 {one slug) for max-
imum output,

8. T3 Alignmient; With the conditions set up for Step 7, adjust both slugs of
T3 for maximuwm output, '

g, Th Ali_gpmer;t With the conditions et up for Etap T, tune’ l‘.he tranacelver

to 3.90 me, Repeak the bandswitch knob, the PA TUNE control and the PA *
LOAD control for maximum output. Then adjust both slugs of T6 for maximum
output,

140, I-;igh-Frequém:y ‘Mixsr Allp.meﬁ:t. With the conditions ‘set upas in Step 7,

get the trﬁmacqwer to transmit at 21, 35 me and n.djuat the tranemitier controls
for ma_.x_imnm output.. Set'the bandswitch knob ta {:haa center of the 15-meter
‘are, With the MIC GAIN control set for an output of about 20 volts, adj_us_t the
forward trimmenr of the large 3-gang capacitor for maximum output. Al=a
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adjust the rear trimmer for maxirmum output, IK'a lacge change in this trim-
mer is noted, it may be necessary to re-neutralize the power amplifier. To
adjust the neutralizer, advance the MIC GAIN control until flat-topping occurs.
wédjust the neutralizer until maximum outpot and minimum plate current secur
‘at the ‘same setting of the PA TUNE control, The neutralizer and the driver

trimmer (rear trimmer) interact somewhat.  Beiore checking for proper neu-

tralization, meke certain that the driver trimmer is set for ‘maxiraum output.

e

Now 2et the transcelver to transmit at 3. B0 e and adjust controls for maxi-
mum output,: Set the MIC GAIN control for aboit 30-volts putphut. Setthe
bandewitch knob index #t a polnt 1/4™ from the elockwise edge of the 80-ineter
arc, Adjust the front slug (L2) of the slug rack for maximum: output. Alsc
‘adjust the rear slug for maximum cutput.

Finally, set the transceiver to transmit-at 7.20 mée and adjust controls for
maximum cutput; relesse the microphone button and see that maximum re-
ceiver noise-occurs ot the same setting of the bandswitch knob as transmitter:
maximum output., I not, adjust the rear slug (L7) very slightly until the two
settings are very nearly the same, Check BG-~meter operation apainand ses
that the bandewitch knob settings for maximum receiver noise and transthitier
output are very nearly the same.

1L. Driver Rl_i.gn.mant. Ses Step 10,

12, L10 Alignment. This adjustment reduces the spurious radiation ol a
eignal at 24. 625 k¢, the frequency of the crystal oscillator when cpersating on
15 meters. Set for transmit on 21,35 me and adjust for maximum tranamitter
output, Then set the MIC CAIN control fully counter-clockwise and adjust the
‘._"Tmtb'reaﬂ_. the tesidual cutput signal, Slowly tusn the PA TUNE contril
clockwise until a-small peak shows on the VTIVM. Adjust the slug of 1.10 for
minirourn reading. The final reading should be less than 1.0 volt rms. Return
the PA TUNE contral to'the setting for maximum I5-fneter output:

13. Carrier Balance. After completing Step 12, apain reduce the MIC GAIN
seiting to zero, Alternately, adjust the Carrier Balance ‘potentiométer and
the Carrier Balance trimmer for minimum output. It should be possible 1o
null the carrier toa ¥TVM reading of less than 0, 2 volt with the USE- 180
switch in either positien; This cmnjﬂét{a_ﬂ_ the a.l'ighingﬁt procedure. Incorrect
adjuatmnent of TZ can affect carrier balance,
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SEMICONDUCTOR CHARACTERISTICS AND VOLTAGE CHART

VYoltages

¥ . : . B Colleg= Maalt.surad

: No, | Type: Mir. |Description | Base |Emitter| tor in
Ql | 2Nz2431 PNP Alley | 9.9 | 10,0 0 Receive
%% | Q2 |2ni305 PNP Alley | 9.6 9.9 4,4 | Receive
;u_ﬁ;n o3 |2nz926| GE  |NPN Siticon| © 0 10.5 | ‘Receive
s.r_raﬁf 04 | 2N1305 PNP Alloy | 10.0 10. 2 4.5 [ Transmit
= Q5 | 2nzerzlamperex BADT 11.Y 12,4 (1 Transmit
Qb |2N2672 | Amperex PADT | 10.2 10.5 o Receive
Q7 |2N2672|Ampersx| PADT 10.5 | 10.9 0 _11_'=-an§mit_
Q8 | 2N2672 | Amperext PADT 9.7 | 10.0 o "Receive
= 39 | 2N2672 | Amperex PADT 11,1 11. 4 0 - Trangmit
ge-7 | oiol2nz495 |Amperex| PaADT 10.6 | 10.9 | o Receive
Q11 |2N2672 | Amperex PADT 10.8 10.9 (i} Receive
2 259( -Ql-z. ZN2672 (Amperex PADT %9 9.3 0 Reéceive
14259 |Q13|2Nz672 |amperex| PaDT 1.6 | 1.8 | o R
014 | 2N2672 | Amperex PADT 5.3 5,7 o0 Receive
LH35Ey | Q15| ZNT06 RGA |NPHN Silicon 1,0 0.4 5.0 Receive
2 H2EYE | 0316 [2N1302 NPN Alloy: 0 0 1.4 Receive
ZHHYE |yt | 2Nl302 NPHN Alley | 0.3 0 0.08 | Receive
18 |2n2926| GE  |NPN Siticon| 0.5 | © 7.0 | Receive:
aN3F | Q19 |2N2672|Amperex| PADT 7.4 | 6.9 o Receive
IHIBEY / Q20 | 2N301 PNP Power | 9.6 10.0 0.5 Receive
021 | 2N443 PNP Power | 13.0 11.4 10,0% | Receive
| a2z | 2Na43 PNP Power | 13.0 | 11.4 | 108.0% | Receive
2n/2923 | Q23|2Nes26| GE  |NPNSilicon| 1.4 | uL0 | 104 | Tranemit

Measurements taken with 20, 000~ohm per volt meter; VOLUME control {ully
c:l.ockmae, no sigonal input, set powered from 117-volt AC,
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Fafe © 2p467L can be peplaced by €61
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DIODE TYFPES

Type

CR1
CR2
CR3
CR4
CRS
CRé
CR?
CRS
CR9
CR10
CRII
CRIZ
CR13
CEl4
CR15
CRI1&
CR17
CRI1B8
CR19
CR20
CR21

5262 (Amperex)
5262 {Amperex)
$262 (Amperex)
5262 (Amperex)
8262 {Amperex)
5262 [Amperex)
8262 {Amperex)

8262 [Amperex)

INSTA

1IN754

ING625 (Hughes)
8262 (Amperex)

‘B262 Amperex)

HE9010 (Hughes)
HEJ010 (Hughea)

Not ueed

1N2071
1N2071
1N2071
1N20T1
8262 (Amparex)

=21-

Dascrim" 1om,

Point Germanium
Polnt Germanium
Point Germanium
Point Germanium:
Point Germaniurm
Point Germaniurn
Peint Germanium
Point Germanium
Point Germanium
Zensar, 6.8 volts
Point Silicon
Point Germanium.
Point Germaniym
Planar Silicon
Planar Silicon

Silicon Rectifier
Silicon Rectifier
Silicon Rectifier

“Silicon Rectiffer

Point Germanlim
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