MODEL SH0CX TRANSCEIVER

A. CIRCUIT THEORY

GENERAL DISCUSSION

Fhe Swun 300CX trunsceiver provides single sideband,
suppressed garrer transceive operution, and pencrates
the single sidebund sipnul by means of a4 erystul luttice
Blter. To permit a fogical discussion of this mode of
operation, ¢ertam delinitions are necessary. In o nonmal
AM signal, (double sideband with carrier), a radio
Ireguency signal i5 modulated with un dudio frequency
sigiil, This is considered by many to be merely o case of
varying the amplitude of the carrier ot an gudio rale. In
luct. however, there are actually sidehand frequencies
gencruted. which are the resulis of muning the RF and
the AF signals. These sidebands are the sum of, and the
dilference between the 1wo heterodyned signals, In the
detection of this conventional AM signal, the two sude-
Bands are mixed with the carrier by recover and repri-
duce the audio intelligence. This s an inethicien] means
ol leansmission, becavse only 25 percent of the trans-
mitied power is used to transmit intellipence. There are
ofher daitendant drawbacks, silso. The bandwidth of AM
vaiee transmission s approvimately & ke, while the
selual demtodulated sudiv i< only approximaiely 3 ke,
The resull s inetheient use of the frequency band., wind
over Ball of the allotied band i unusable due 1o hetero-
dynes, interforence, and congestion.

In the xingle sidehand, suppressed carrier mode of truns-
miession, only one of the sideband signals is transmitied.
The uther sideband and the carrier sre suppressed to
negligible level. In addition to increusing the transmis-
sion elliciency by & Tactar of four. single sideband
effectively doubles the aumber of stutions of channels
which can be used in o given bund of frequencies,

It should be remembered that in the single sideband,
suppressed carrer mode of trunsmilting. the unwanisd
sidehund and carrier are only suppressed, not entirely
eliminuted. Thus, with a transmitted signul from
transmitler with 50 db sideband suppression, the othes
or unwiunted sideband will be present, and will he trans-
mitted, but its level will be 30 db below the wanted
sidehand. When this signal is recoived at a level of 20 db
aver 59, the unwanted sideband will be present at a level
af approximately 55 The sume is true of carrier sup-
pression. With carrier suppression of 60 db, and a signal
bevel of 20 db over 59, carrier will be present at u level of
approximgtely 53 o 54,

In the Model 300CX transceiver. the single sideband
suppressed carrier signal is generated by the crystal
lattice liler method. For details, refer Lo the schematic
diggram, and to Figures |, 2, and 3,

SIGNAL GENERATION

When the push-to-tulk switch on the microphone is
pressed, the lransmiticr portion of the transceiver is
activated, and it generales u single sidebond, suppressed

carrier signal in the Tollowmg manner. Carrier 15 gener-
wted by a crystal oscillitor wsing transistor, 3 This
Sloge operates in Both the transmit and receive modes.,
When transmisting, the RF output of the oscillator is
tmected into the contral grd of the Balanced Modulator,
V11 This bulanced modulator is a beam deflection tube,
and uperates similar W a cathode ray twhe in that the
glectron beam from the cathode is deflected to one output
plite vr the other hy the chirge appearing on the deflec:
tion plate. The carrier signal fed 1o the control prid of the
balunced modulator appears on bath plates of the aul-
pul. The two plates are connected o Transformer T30
in push-pull. so the cirrier signal cancels sl oul 11
TiM01, The deflection plate DC veluiges ure wiljusted by
meuns af the carner hithince control so that the RE being
Ted 1o the output plates will cancel oo, and the outpul
from TIM0! will be sera. Audio signals from the Micro-
phone Amplifier. V15, are applied us 2 moduliting volt-
age 1o one deflecuon plute, and the two sidebands resuli-
g from the sum and difference frequencies of the audio
and carrier signaly appear in thie outpul of transformer
TH1300. Carrier suppression is upproximaiels 640 db

The double sideband, suppressed carrier sigoul 15 then
coupled fram the secondary winding of T1XH te the
crystal flier, which suppresses the lower sideband, and
permits anly the upper sideband 1o be fed 10 the First 1F
Amplificr, V& The carrier frequency 1s menerated at
approsimaiely 5300 k<, normal sidebund, Wih the
oppasite sideband crystal, the carner cryvstal frequency
will be 55033 ke, and this positions the double sidehand
signal on the other side ol the filter response curve,
attenuating the wpper sideband by at least 30 dnh, In the
single conversion mising process, these sdehunds be-
come inverfed on B0 and 40 mewers. Thus the Swan-
SO0CX normally operales on lower sideband wn 80 and
40, while on 20, 15, and 10 meters normal eperatian is
on upper sideband.

G the VD 2NT060 OQwllatar, aperates in ihe comimoan
base conliguration as a colpitts oscillutor 2, The
Emitter Follower s used N Bolation. The extremely
govd regulation achieved through using the Zener diode
regulator DMECY scross the hias supply voltage, also
contributes o the stability. Bandswitching 1 accom-
plished by chanping the tank circuit coil, The VEO in the
Model SHMCX exhibits extremely good stabality after the
initinl wiarm-up period, Deift from a cold start will be
less than | ke for the first hour on 80, 40, and 20-meter
bands, and less than 20 ke on 10 and 15 meters. Aficr the
it warm-up period. deift will be negligihle,

The singic sideband. suppressed curricr signal from
the first IF Amplifier 15 fed to the Transmitter



