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OPERA}ION and MAINTENANCE
MODEL 500,SERIES
Single Sldeband Transcawer

INTRODUCTION

The Swan Model 500 Single Sldeband Transceiver
together with its accessories and optional equipment,
is deslgned to be used in either CW or S58 modes
on all portions of the 80-, 40-, 20-, 15-, and 10
meter amateur radio bands. MARS frequencies may
also be covered by using the Model 405X oscillator
ACCESSOTY,

The model 500 generates a single sideband slgnal
by means of crystal lattice filter, and the transceive
operation automatically tunes the transmitter to the
received frequency. Provisions are included in the
transceiver for operation on either upper or lower
sideband.

Basic clreultry of the single conversion design has
been proven in several thousand of the popular
Swan transceivers. Mecahnical, electrical, and ther-
mal stability is exceptionally high. All oscillators
are temperature compensated and voltage regulated.
Push-to-talk operation Is standard, with provision
for plugging in the Model VX-1 accessory Vox unit
for automatic volce control.

The basic transceiver provides coverage of all por-
tions of the B0 through 10- meter amateur bands.
In addition to this, the amplifier circuits will tune to
most MARS frequencies near the 80-, 40-, and 20- _ 11

4.
meter bands. By using the Model 405X crystal 1
oscillator  accessory, MARS operation is thua
possible.

With a suitable power supply, offfion me e
fixed, portable, or mobile. Power .'f"?ﬁ': all h "? R :
exceeds 480 watis, PEP, on singfe sidehand S360 &
watis on CW, and 125 watts off AM The model i
500 includes automatic gain cofits {* GG]. auto- b
matic level control, (ALC), autdn ﬁt nuiaelimiter.
{ﬁNL], and grid block ll:ﬂ:.r

Part I of the instruction m;nunl _- rers the basic
transceiver. Part II covers the recolmme
supplies, Model 117-XC for s O




o ﬂ* -.!!?
CONTENTS: - e
¥ -'-5 K ¥
‘s " :
A. CIRCUIT THEORY Page 3 PARTS FIST Page 15
B. INSTALLATION 5 POWER SUPPLIES 17
C. OPERATION i . g ACCESSORIES 21
D. ALIGNMENT AND 11 SCHEMATIC 29

TROUBLE SHOOTING

e S P E C T F T C A T 1 0 N (5 - 0

FREQUENCY RANGES REAR PANEL CONTROLS AND CONNECTIONS
80 Meters 3.8 to 4.0 me. Bias potentiometer, CW key jack, Jones plug
40 Meters 7.0 to 7.5 me. power connector, Vox connector, Antenna jack,
20 Meters 13.85 to 14.350 me. S-Meter zero, Auxilliary relay switching, Out-
15 Meters -~ 21.0 o0 21.5 me. board VFO connector.

10 Meters 28.0 to 29.7 me.
POWER INPUT

VACUUM TUBE COMPLEMENT
Vi 6EWSE VEO Amplifier

Single Sldeband, Suppressed Carrier: V2 12BE6 Transmitter Mixer
480 watts, PEP, minimum on all bands. V3 8GKSE Driver
CW: _ » V4 6HF5 Power Amplifier
360 watis, dc input on all bands. Vs 6HF5 Power Amplifier
AM (5ingle Sideband with Carrier): Va 12BZ6 Receiver RF Amplifier
125 watts deinput on all bands. VT 12BE6 Receiver Mixer
DISTORTION VE 6EWS First IF Amplifier

Vo 12BA6 Second [F Amplifier

Distortion products down approx. 30 db. .
V10 12AX7 Product Detector/ Receive Audio

UNWANTED SIDEBAND SUPPRESSION V11 6BNS8 AGC Amplifier/ Rectifler
Unwanted sideband down more than 50 db. V12 6GKS6 Audio Amplifier
; V13 7360 Balanced Maodulator
E&RRIER SUPPREESSIHP* V14 12BA6 Carrier Oscillator
Carrier suppression greater than 60 db. V15 12AX7 Mic. Amplifier/ Transmit Audio
« RECEIVER SENSITIVITY V16 (OA2 Voltage Regulator
— , V17 12BA6 100K C Calibrator
Less than 0.5 microvoll at 50 ohms impedance
for signal-plus-noise ratio of 10 dh, DIODE AND TRANSISTOR COMPLEMENT
‘#AUDIO OUTPUT AND RESPONSE Q1 2N706 Oscillator
’ ' ; 2 2N706 Emitter Follower
) Audio output, 4 watts to 3.2 ohm load. Re Q
bl sponse essentially flat from 300 to 3000 cps in D401 TS-2 ALC Diode

D402 TS-2 ALC Diode

) D1601 1N29T74A Zener voltage regulator
SMITEERQUTPUT D1802 TS52 Relay Silencing Diode
D1603 T52 AGC Charging bypass

both receive gnd transmit.

wi _ Pi-ngtwork output matches antennas

essentially resistiye from 15 to 500 ohms im- POWER REQUIREMENTS

pedance, with cngfrse and fine load adjustment. Filaments 12.6 volts, 5.5 amps, ac or dc
METERING Relay 12 volts de, 250 ma.

Power amplifier catigide current (-800 ma on Bias -110 volts de, 100 ma.

transmit, S-Meter (0-70 db over 59 on receive. Med. voltage 275 volts de, 150 ma.
FRONT PANEL P ONTROLS High volitage 800 volts de, 500 ma. Peak Trans.

CAL-Rec- TunetCW;9AF-RF Gain, Mic. Gain, DIMENSIONS AND WEIGHT

Bandswitch, Carrier\ Balance, PA Plate Tune :

s ’ . " -1/2 in. th 11 in.
PA Grid Tune, PA Load Course, PA Load Fine, g?;gmm ?31{11. i %Eght 17_1:;4 Ib.

- VOX-PTT Switch, ANE-fwnch, Dial set,
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GCENERAL DISCUSSION  ©

The Swan 50K transceiver prowldes single sideband,
suppressed Ccarrier lranﬂ-r:awﬁ'i:-peraﬁun, and gener-
ates the single sldeband signal by means of a crystal
lattice filter. To permit a logleal discussion of this
mode of operation, certaln deflnitions are necessary.
In a normal AM signal, {double sideband with car-
rier), a radio lrequency signal is modulated with an
audio fregquency signal. This s considered by many
(0 be merely a case of varying the amplitude of the
carrier at an audio rate. In fact however, there are
actually sideband [requencies generated, which are
the resgults of mixing the RF and the AF signals.
These sidebands are the sum of, and the difference
between the two heterodyned signals. In the detection
of this conventional AM signal, the two sidebands
are mixed with the carrier {o recover and reproduce
the audio intelligence. This is an inefflcient means of
ranemission, hecause only 25 percent of the trans-
mitted power i8 used lo transmit intelligence. There
are other altendant drawbacks, also. The handwidth
of AM volce transmission is approximately § ke,
while the actual demodulated audio is only approxi-
mately 3 kc. The result is inefficient use of the
frequency band, and over half of the alloted band
13 unusable due to heterodynes, Interference. and
congestion.

In the single sideband, suppressed carrier mode of
transmission, only one of the sldeband signals is
transmitted. The other sideband and the carrier are
suppressed {0 negligible level. In addition to increas-
ing ithe (rensmizslon efficiency by a factor of four,
gingle sldeband effectively doubles the number of
gtations or channels which can be used in a given
band of frequencies.

It should be remembered that in the single sideband,
suppressed carrier mode of (rensmitting, the un
wanted sideband and carrier are only suppressed,
not entirely eliminated. Thus, with a transmitted
signal from a transmiiter with 50 db sideband sup-
pression, the other or unwanted sideband will be
present, and will be transmitted, but its level will be
560 db below the wanted sideband. When thls signal
[ received at a level of 20 db over 59, the unwanted
gideband will be pesent at a level of approximately
55. The same is true of carrier suppresaion. With
carrier suppression of 60 db, and a signal level of
20 db owver 59, carrier will he present at a level of
approximately 53 to 54.

In the Model 500 {ransceiver, the zingle sideband
suppressed carrier signal is generated by the crystal
lettice [lter method. For details, refer o the sche
matic diagram, and to Figures 1, 2, and 3.

SIGNAL GENERATION

When the push-to-talk switch on the microphone ia
pressed, the fransmitter portion of the transceiver
18 activated, and it generaies a slngle sidehand, sup-

MODEL 500 TRANSCEIVER

A. CIRCUIT THEORY

pressed carrier signal in the following manner, {ar-
rier is generated by V14 Carrier Oscillator, which is
a Pierce oscillator with the crystal operaling in
pﬂmlﬁ resonance, This stage operates in both the
transmit and receive modes. When transmitting, the
RFoutput of the oecillator is injected into the control
grid of the Balanced Modulator, V13. This bal-
anced modulator i a beam deflection tnbe, and
operates similar to a cathode ray tube in that the
electron beam from the cathode is deflected to one
cutput plate or the octher by the charge appearing on
the deflection plates. The carrier signal fed to the
control grid of the balanced modulator appears on
both plates of the gutput. The two plates are con-
nected to Transformer Z1301 in push-pull, so the
carrier signal cancels liself out in Z1301. The deflec-
Hon plate DC voltages are adjusted by means of the
carrler balance conirol so that the RF belng fed to
the oulput plates will cancel out, and the output from
Z1301 will be zerg. Audio signals from the Micro-
phone Amplifier, V15, are applied as a modulating
voltage to one deflection plate, and the two side-
bands resulting from the sum and difference frequen-
cleg of the audio and carrier signals appear in the
output of transformer £1301. Carrier suppression

is approximately 60 db.

The double sideband, suppressed carrier signal 1s
then coupled from the secondary winding of Z13501
to the crystal filter, which suppresses the lower slde-
band, and permits only the upper sideband to be fed
to the First [F Amplifier, V8. The carmier frequency
is generated at approximately 5172.8 ke, normal
sideband. With the opposite sideband crystal, the
carrier crystal [requency will be 5176.3 ke, and this
positions the double sideband signal on the other
side of the filter response curve, aftenuating the
upper sideband by at least 50 db. In the single
converston mixing process, these sidebande become
inverted on 80 and 40 meters. Thus the Swan-500)
normally operetes on lower sideband on 80 and 41,
while on 20, 15, and 10 meters nl::-rma] aoperation
{5 on upper sideband. .

Ql, the VFO 2N708 Oscillator, operates in the

common base configuration as a Colpitts osclllator.
@2, the Emitter Follower is used for isolation and
impedance matching purposes. The axtremely good
regulation achieved through uslng the Zensr dlode

regulator D1601 across the bias supply voltage,
alsg coniributes to the stabillty. Bandswitching is

accomplished by changing the tank circpit coil
The VFC in the Model 508 exhibits extremely good
stahility after the initial warm-up period. Drift
from a cold start wll be lesa than 1 kc for the

firast hour on B0, 40-, and 20-meter bands, and lesa
than 2 kc on 10 and 15 meters. After the miﬂnl

warm-up period, drift will béﬂtﬂ‘l’lﬂlhl&

The single sideband, suppreased carrler slgnal from
the First IF Ampiifier iﬂifﬂd to the Transmiter,

J




1 MODEL 500 TRANSCEIVER

A, Circuit Theory {Cont} 3
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‘ﬁ"ﬁlﬂl}ﬂl. 500 TRANSCEIVER

* A, Clrewit Theory {Cont)
SIGNAL GENERATION {cont)

Mixer, V2, where it is heterﬂdgrned with the VFO
signal. The resultant signal at the desired tranami
frequency is amplified by the Driver, V3, and the
Power Amplifiers, V4 and ¥5." The signal from the
VF0O Amplifier is initated in the translstorized VFO-
Emitter Follower circuit @1, Q2. The sighal from
the VFQ is routed to the VFO Amplifier, and on 40D
apnd 80 meters, is subtractively mixed wilth the single
sideband signal from the TF Amplifier to result in
LSRR operation. On 20, 15, and 10 meters, the
frequencies ars additively mixed, resulting in output
on the upper sideband.

When in TRANSMIT, the gain of the First IF
Amplifier i3 conirolled through the Automatic Level
Control network TEO0L-DA02, ew., to conirol the
galn of the stage in response to the average input
power to the Power Amplifiers, This ALC system
will compensate {or eny extremely slong input
signals, but does not completely eliminate the necess-
ity of proper adjustment of the Mic. Gain Conirol
Thiz feature will help prevent the tranemitter rom
flat topping and spurious emissions, but consider-
able distortion may occur tf the Mic. Gain Conmol
i3 not properly adjusted. Refer to Operating in-
structions.

TUNE AND CW OPERATION
(See page 9 for Tuning Instructions)

Wormally, the frequency of the carrier oscillator ia
approximately 300 cps cutside the 6 db passband of
the crystal lattice fllter. In TUNE position, the
frequency of the carrier osgillator is moved approx-
imately 500 cps to place it well within the passband
of the crysial lattice Mller. A similar procedure
iz followed for CW to allow full carrier output
during CW operation. During CW operation, the
cathode of VY15A is disconnected from ground.
This allows CW operation with no accidental audio
modulation from the microphone.

RECEIVE

In RECEIVE positon, or at anv lime when the
transmitter is not in TRANSMIT, all circults used in
transmitting are disabled through the relay con-
trolled circults, K1, K2. The relays are energlzed
for transmitting and deenergized [or receiving.
Helay K2, when de-energlzed, allows signals from
lhe tranemitbing tank circuit and antenna to be fad
to the Receiver RF Amplifier, V6, where they are
amplified and ihen fed {o the control grid of the
Recelver Mixer, V7. The loecal oscillator signal from
the VF{Q Amplifier is now used 1o heterodyne the
received signal to the IF frequency. All IF amplifi-
catlon is accomplished at this frequency, nominally
5174.5 ke, through V8 and V8 IF amplifiers. In
the Product Detector V104, the IF signal is het
erodyned with the carrier frequency generated
by Carrler Oscillator, V14, The resultant audlo

signal is then put thru a nolse clipper network

which is in or out of circuit by selection of AL
switch. 'The signal is then amplified by V10B,
which then couples to V11, the AGC amplifier, and
V12, the oulput audio stage.

FREQUENCY CALIBRATION

Frequency calibration of the Medel 300 ig in 5 ke
incr nts on 80s.40-, 20-, and 15-meters, and in
20 ké increments .on 100M. 20- and Z2i-meters are
calihrated directly on the upper dial scale. 40 and
165-meters are calibrated from zero to S00 on the
green tinted center scale, and 10-meters is calibrated
direcfly on the lower dial scale,

The two red indicator lines on the dial window re-
present the passhand of the transceiver, and the

acrual carrier frequency depends on which sldeband
is in use. For upper sideband., carrier frequency
is read with the left hand indicator line. For lower
sideband, use the right hand line.

Mal acruracy and tracking are very good on the
500, but caution must always be observed when
operating near band edges. Measuring the fre-
guency with the 100 ke calibrator when working
near band edges is recommended,

DIAL SET

A dial-sst has been provided s¢ that dial adjust-
ment can be made at any 100 ke point of the dial
With callbrator on, set the dial to any 100 ke point

closest to the frequency you wish to work. Now
adjust dial-set contrel to zero-beat the VFO with

the 100 k¢ (Calibrator. This provides greater ace
curacy of dlal readout.

CAUTION: Care must be exercisaed when tuning
for the 100 ke harmonies of the calibrator.  Several
spurlous image signals may be heard, although they
will be somewhat weaker than the acfual harmonics.

TRANSMIT AND RECEIVE SWITCHING

Tranemit and receive swiching i3 performed by
relave K1 and K2, In TRANSMIT position, only

those (ubes that operate in the transmi! mode are
operative, all others being biased to cutoff through
the relay contacts. In the RECEIVE position, with
the relays de-energized, the tubes that are used only
in transmit are cut off in the same manner. Relay
K2 when de-energized, feeds slgnals from the output
pl-network to the receiver, and is used also to con-

trol external switching circuits. In transmit position
the meter indicates the combined cathode current of
the two power amplifiers.
indicates the voltage across R903 in the screen grid

In receive positlon, it

of the Second IF Amplifier, V%, which 18 inversely
proportional to the AGC voltage used to control
the gain of the fube. Thus, the meter indicates the

relative strength of received signala.

POWER RATING

The Swan S04 is capable of 450 watts, PEP input
under steady state two-tone lest condltions, when

operated with any of the recommended power sup-
plies. The peak envelope power, when voice modu-
lated, is considerably greater, typically 500 waltts,

Or TN R
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I MOQDEL 500 TRANSCEIVER

A. Circuil Theory {Canl)

Recommended power supplies produce a no-load
plate voliage of approximately 925 volts. Under
TUNE condifions, or CW operation, this volinge
will drop to approximately 720 volts. Under steady
state two-tabe modulation, the voliage will drop (o
approximately 750 volts. 1f the power amplifier
idling current is 530 maza, and the wo-tone current,
just before Aartopping, is 3AT6 ma, the peak two-
tone current will be 560 ma. Under these conditions
the PEP input wiil be T5{ wvolts times 560 ma, =
420 watts, Under volce modulation, because aver-
age power ia considerably less, the power amplifier
plate and screen voltages will be maintained higher,

even during voice peaks, by the power supply filter
rapacitors. Peak plate current will therefore also be

higher than with two-tone test conditions. Under
typlcal operating conditions, peak plate current be-
fore flat-topping will be 625 ma at B0D volts, to
result in an input of 500 watts, PEP. Readings of
cathode current will not reflact thia 300 waltt power
input, however, because of the damping In the cath-
ode current meter, Cathode current readings under
normal voice lnput should not exceed approximately

150t 1753 ma.

POWER AMPLIFIER PLATE DISSIPATION

There 18 often & misunderstanding about the plate
dissipatlon of tubes operated as ABl amplihers
under volce modulation. In the Swan 5040, while
in the transmit posltion, and with no modulation,
the plate voltage will be 890 volts, the plate current
650 ma, and the power lnput will be 456 walts.

Autharities agree that the average voice power Is 10
to 20 db below peak volce power. Normally some
pegk clipping in the power amplifier can betclerated,
and B peak-to-average ratio of only 6 db may some-
timee occur.  Under such conltlons, the average
power Input will he 125 watts, and average plate
current will be 156 ma. With power amplifier
efficiency of 65 percent, plate dissipation will be 44
watls, or 22 watls per tube. The BEHFS5 ia rated
at 28 watx, continuous duty cycle, in normal TV
pervice. Thus it can be 3cen that under normal
operating conltons, the power amplifier tubes in
the Swan 500 are not belng driven veryhard. Note,
however, that proper modulation level must bemain-
tained hy correct setting of Mic. Gain, and thai the
length of time in TUNE pasition must be limited to
not more than 30 sec. at a ime.

B. INSTALLATION

GENERAL

The Swan 500 transceiver has been deaigned to
provide the utmost in ease of operation, stabllity,
versatility, and enjoyment. Maximum enjoyment
frem your Swan will depend  to & great extent on
the inatallation. For fxed station or portable use,
operation with the Model 117-XC power supply

G

~f

provides a compeact arrangement with maximum ease
of operation. All switching is performed in the
traneceiver. For mobile installations, the Model
14-117 supply provides similar switching arrange-
ments, and speaker output may be led toan optlonal
3 x 5 speaker with mounting provisions On the
inside of 500 cabinet. Alternately, the speaker out-
put mey be fed through the car broadcast radio

apeaker.
POWER SUPPLY

The Swan Models 117-XC or 230-XC Power Sup-
pliee provide all necessary voltages required by the
ransceiver for AC operation. The supplies come
equipped with a prewired plug and cabie, all ready
for plugging into the transcetver. The Model 14-117
supply for mobile operation Includes all necessary
cables, connector plug, fuses, and installation herd-
ware, The Jones plug for ronnection to the trans-

calvar js furnished with the unit.

Fower requlremnents for the Swan G{H are lsted in
the followlng table. Pin connections to the Jones
type power connector are listed as an aid ln con-
necting other brands or home-brew supplles,

EXTERNAL SPEAKER CONNECTIONS

Audio output from the transceiver is provided at pin
12 of the Jones plug, and to a terminal lug located
near V12 audio output tube on top of chassis for op-
tional "3 x 5" internal speaker. The other speaker
lead goes to the commoan chaesis ground at pin 6 of
Jones plug or to ground terminal at the terminal
gtrip. For mobile installations, mounting 4 "3 x 5°
internal speaker mekes the Installation slmple. In
case you wish to use the car broadcast radio speaker
a DPOT selector switch should be installed to select
pither the broadecast radio or transcelver ouiputb

[ See Figure §).

Pravisione for headphones will he found on front
of AC Power Supply. (See Page 17) It 18 recom-
mended that high [mpedance phones be used for
best resulls.

JONES PLUG CONNECTIONS

*AC or DC
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B. [nstallation {Contd

MICROPHONE

The microphone input is designéd for high imped-
ance microphones only. The cholee of microphone
i important for good speech quality, and should
be given serious consideratton. The crystal lattice
filter in the transceiver provides all the restriction
necessary on audio response, and further restriction
in the migraophone Is not regquired. Tt is more im-
portant to have a microphone with a smoath, flat
response throughout the speach range. The micro-
phone plug must be a standard 1/4 in diameter
thiee-contact type.  The tip_connection is_{or push-
to-talk relay control, the ring connector is the micro-
phone terminal, and the sleeve is the common chassis
ground. The microphone manufacturer's instruc
ttons showld be followed in connecting the micro-
phane cable to the plug. With many mlcrophones,
the push-to-talk bhutton must be pressed W make
the microphaneg operatlve, For VOX operation. ihis
feature may be disabled, i desired, by opening the
microphone case and permanently connecting tae
contacts which control the microphone.

ANTENNA

Any of the common antenna systems designed lor
use ¢n the high frequency amateur bands may be
used with the Swan transceiver, provided the mmput
impedance of the transmission line s nol outside
the capabllity of the pi-output martching network.
The transmission line should be of the coaxial cable
brpe.  An antenna systermn which shows a standing
wave ratio of less than 4:1 when using 23U or 73
ochm coaxial transmission line, or a system that
results in & transmission line input impedance thal
s essentially resistive, and bebtween 1o and SO0
ohms will take power from the transceiver with little
difficulty. [ open-wire or balanced type trans-
mission line is used with the antenna, a suitable
antenna ungr s recommended between the trans-
receiver and the feedline. Methads of constructing
and operating such tuners are described in detail
in the ARRL Antenna Handbook, and similar pub.-
lications. For operation on the 73 and 40- meter
bands, a simple dipole aptenna, cut to resonate in
the most used porlicn of the hand, will perform
gatisfactorily. For vperation on the 10, 13, and 20
meter bands, the efficiency of the station widl be
greatly moreased if a good directional rotary anten-
na is used. Hemember thal even the most powerful
(ransmitter is useless without a proper and ellictent

antenng sysfem,

MOBILE ANTENNA

Maobile antenna installattons are cribieal, since any
mobile antenna for use on the high fregquency bands
represents 8 number of compromises. Manmy ama-
teura lose the efficiency of thewr antenna throygh
improper Mining. Foints to remember aboul the
mobile antenna used with the Swan 500 are:

e

1. The "Q" of the antenna loading coil should

be as high as posaible. There are several
commercial meodels available which use high
“@" coils, including the Swan Model 45 and
MMadel 535 6 band " Swantennas”.

Z. The loading coil must be capable of handling

the power of the Model 500 without pver

"heating. In TUUNE position, the power output

of the tranmsceiver may exceed 250 watts.
Wide apaced, heavy wire loading coils are
essential,

. The SWH bridge is a useful instrument, bul

nnfortunately it s quite often misunderstood,
and over rated in importance. Basically, the

5WH bridge will indicate how closely the
antenma |[oad mpedance matches the trans
mission line.  With long {ransmission lines,
such as will be used in many fixed stalion
inslallations, it is deslrable to keep the impe
dance maich falrly close in order to limit power
foss. This is particularly true at the higher
frecuencies.  The longer the line, and the
higher the frequency, the more important3WaR
pecomes. Howewer, in mobile ipstallations the
transmission line seldom exceeds 20 feet in
length, and an SWR of even 4 10 1 adds very
little to power loss, The only time SWR will
indicate a |low fAgure is when the antenna
presents & [oad close to 50 ohms, but many
mobile antennas will have a base impedance
as low as 15 or 20 ohms at thelr resonant
frequency, In such a case, SWHR will indicale
4 or 410 1, and yetthesystern will be radiating
effeciently.

. The rezlly Important factor in your mobile

antenna is that 11 should be carefully tuned
to resonance al the desired frequency, The
fallacy in using an SWRH bridege lies In the
fact that i is sometimes possible to reduce
the 3WER reading by detuning the antenna,
Fleld strength may actually be reduced in an
effort to bring 5WH down. Since field strength
iez the primary goal, we recommend a Field
Strength Meter for antenna tuning,

5. For antenna adjustments, the Swan- 300 may

e loaded lightly to about 100 ma. cathode
current Instead of the usual 50 ma. This
will Iimli tube dissipation during adiustments,
ahd will alsc help reduce interference on the
frequency. In any case, do oot leave the
fransmitter on for very long at one time.
Turn it on just lang enough (o lune and load,
and get a field strength reading.

start out with ihe antenna whip at about
the center of its adjustmemt range.  Set the
VFO to the desired operating frequency and
then adjust P. A. TUNE lor dip, and F. A,
LOAD for 100 ma. Then observe the field
strength reading. The Field Sirength Meter
may be set on top of the dash, on the hood,
or at an elevated location some distance from

the car.

T




e ———————————— e — CONTROL FUTNCTIONS

Change thg whip lenglh a half inch, or so,
at a hime, retune lhe P.A. [or 100 ma. loading
each tme, and check held sirength. {on-
tHinue this procedure untl the polnt of maxi-
mum field sirength is found. ‘[his adjusiment

ON-OFF SWITCH

(On AF & RF Gain

Turng power supply on and

Knab) off
CAL-REC-TUNE-CW

Calibrate AjI

yoltages are applied to
transceiver. Grounds cathode
of V17, Remowves ground from
rathode of V15A.

Receiwve All  wvoltages are applied to
trarieoeiver.

Transmit 12 wvaolt de elrcult through relay

(Push-to-Talk) Kl and K2 is completed, and
mwbes used only n receive are
hiased to cutolf.

Tune CW All ecircults for transmit are
energized, as abowve. {Capac
itater CL40] in the carnsr o%
cillator is removed from gound,

MIC, GATI Contols potentiometer R1503

CAR BALANCE

RF GAIN

in the grid of V153A and con-
tralz amount of audie to the

balanced modulator.

Controls potentiometer R13056
in the halanced modulator de-
flection plate circult, and per-
mits nulling out the carrier.

Controls warlable resistor
RE09, common in the grids of
~ receiver mixer V7, EF Ampli-
fier, V8 and V8 TF Amplifiers.

C. OFERATION

Before connecting any cabiles 1o the Swan 50 per-
form the [ollowing steps:

1.

2,

3.

Rotate the PA BIAS control on the rear chessis
apron, fully counter clockwise.

Rotate the CAL-REC.-TUNE-CW on the lower
left of the front panel counter clockwise to REC,
Rotate the AF GAIN Control counter clockwise
to operate the power swlich to OFF,

POWER SUPPLY, ANTENNA AND GROUND
CONNEC TIONS

1.

Connect wire from earth ground to ground
stud provided on rear of chassis,

2. Connect a 54 to 75 ohm antenna Jeed-line to

3.

the coaxial connector on the rear chassis panel.
Connect the power supply cahble to the Jones
connector on the rear chassis apromn

P

will be most critical on 75 meters, somewhat
lass critical on 4Q, ete., untll on 10 meters the

adjustment will be quite broad. After loming
the antenna to resonance, load the P. A, to

full power.

AF GALN

MAIN TIUNING

FA GRID

Fa TUNE

FA LOAL, Fine

Pa LQAD, Coarse

MAIN
BANDSWITCH

P —

Controls potentiometer R1.201
in grid circuit of V12 AF Out-
put, and controls audio vol-
uIme,

Contrals C1706 in frequency
determining tank circull of

V.

Controls C14& and CIB in plate
tanks of transmitter mixer and

driver.

Controls Cd417 on pi-network
to tune final power amplifier
plate 10 resonAnce.

Controls C420 1n pinetwork
to match impedance of output
load. Tunes input to Heceiver
RF Amplifier.

Switches in progressively more
capacitance in parallel with PA
Load, Fine.

Switches, plate colls, and asso-
ciated capacitars of VFO, VFO
Ampiifier, V1, Transmitier
Mixer, V2, and Driver, V3.
Also switches tank ¢oll of pi-
coupling system Bnd assoc-
izted capacitors in PA outpul
tank.

4. Connect the power supply to the proper voltage

BOHULIOE:,

The Swan Model 500 may be aperated from 117
volts, aec, 50 - 60 ecycle power with the Model 117-

X power supply, or from 230 volts, 30 - &0 cycles
with the Model 230-XC. The Model 5300 may b
operated from & 12 wvolt de source with the Swan

Model 14-117 power supply.

WARNING

FRE-

DAMNGEROUS HIGH VOLTAGE IS

SENT ON THE PLATE OF THE POWER
AMPLIFIER WHENEVER THE PFOWER

SUPPLY IS ENERGIZED. NEVER TURN
POYER ON WHEN THE POWER AMPLI-
FIER COVER IS REMOVED. HIGH VOLT-
AGE 15 ALSO PRESENT AT FIN EIGHT OF

THE POWER PLUG.

g
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RECEIVE OPERATION

[. RHotate the AF GAIN Control clockwise to
ahout the 3 o'clock position,.  The power
switch will operate applying filament. celay,
hias, medium, and 200 volt high voltage D
Hag tranaceIver. i

2, Whait approximately one minute o allow the
tube Tilaments to reach operating temperature.
During this perind, perform i{he following
steps:

(a) Roiate the BANDRSWITCH to desired

band,

(k) Hotate MIC. GAIN [ully counter-clocks
wise,

{c) Rotate CAR. BAL. control to the mid-
scale position, with white dot on knob
aligned with the long index mark on ithe
pRTLeE,

(d) Preset PA FPLATE control to mid-position.

(e) Preset PA GRID control to mid-position.

(Fy Preset PA LODAD FINE to mid-positian.

(g) Presct PA LOAD CUOARSE to position 1.

(hy Set tuning dial to desired operating Ireg-
WLENCY.

(1) Sel HIY GAIN control to approximalgly
3 o'clack posibfion.

5. Carelully adjust the PA GRID and the PA
PLATFE controls for maximum receiver noise.
MNoter ‘Ihe PA GHRID control resonates the
iransmiller driver stages and the receiver RE
amplifier plate circwit. The PA PLATE and
PA LOAD controls adjust the input and oulput
capacliors in the transmitter power amplifier
final plale circuit, as well as the recciver RF
amplifier grid circuil, [Proper adjustment of
{hese controls in the recgiver position will
resull in approaximately resonant conditlons
it the transmitker stages,

RECEIVER TUNI{NG—IMPORTANT,
READ CAREFULLY.

Precige tuning of a single sideband signal is wvery
important. Do not be satisfied to merely tune unti

the voice can be understood, but lake the exira
rare ol setting the dial to the exact spot where the
vaier sounds natural.  Above all. avoid the habit
of (uning 2o that the volce is pitched higher than
normal. This is an wnfortunale habit practiced by
gquite a number ol operators. The following polnts
help Lo cxplain the effects of mistuning:

1. If you tune 5o the recelved woice i3 higher
than normal plich, you will then transmit off
frequency, and your voice will sound Jower
than normal pitch to the other station. He
will probably rtetune his dial to make you
zound right, 1f vou keep this up, you'll grad-
ually waltz one another across the band. If
hoth of you are mistuning to an unnatural
higher pilch, you'll waltz across the band

twice as fast. {And someone will no doubl
be accused of frequency drift).

9 Mistuning results in seriouws harmonic dis-
tortiohh on the woice, and should bo guite
noticeable lothe wverage ear. Some will claim
that #f they-don't know how the other person’s
voice actually sounds, they can't lune him n
properly, bul this is not irue. With a lilile
praciice, it will be fairly easy to ell, Some
voices are relatively rich in harmanics, and
are easier to tune in than a person with a
"Mat" voice, Also. a transmitter which is be-
ing aperated properly with low distortion will
be edasier to tune in than one which is
heing over-driven and iz generating cxcessive
distortion. There [5 no mistaking when you
have a station tuned right on the nose I
will sound Just like "AM", so to speak. Main-
[y, avoid the habit of tuning so everyone
sounds higher than normal pitch, or like
Donald Duck. This is incorrect, unnecessary,
and sounds tecrible.

3. A vernier control for receive frequency, some-
Hmes referred to as "incremental amng’, 8
not availahle on the Swan-5G{. Such a device
is not necessary if proper tunlng habits are
pxerciaed.

4. Your Swan-500 will automatically transmil
on exactly the same [requency as the gne to
which you are listening. There is no adjust-
ment for making them the same, since by
using the same oscillator for both send and
receive, it happens automatlcally., I separa-
tion af recelve and transmit frequency conirol
iz desired, the model 406B or 410 VFO unit

may be used. In this case the model 22 dual
VFO adaplor must be inatalled in the 500,

TRANSMITTER TUNING

CAUTION

The Model 500 covers several frequency ranges
oulside the amaleur bands. Care must be exercised
not to transmit on these frequencies.

Tuning of the transmitter 1s not complicated, provid-
ed the few simple steps are followed in the correct
order. Do not attempt Initial tuneup without first

performing the procedures [or Heceive operation
described above. The following procedures assume
that the unit has been checked cut in Recelve posi-

tion, and a high impedance push-lo-talk microphone
i3 ingerted in the MIC, JACK.

. Press Push-to-Talk to place unit in TRANS
MIT, read the cathade current on the meter.

2. Quickly rotate the CAR. BAL. control on the
front panel antil the meter reads minlmum

cathode current.

3. Next, adjust the PA BIAS contral on the rear
of the chassis yntll the meter reads 50 ma.
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4. II this is the first time the (ransceiver 15 being

tuned on this band, set the PA LOAD swiich
to poaltion 5. After experiente n tuning up,
the control may be zet to whalever position
has been found to be optimum on each res-
pective band. Now, in rapid succession:

(a) Turn the CAR BAL conleol clockwise
untll a shight Increase mn meter reading is
obtained.

(b) Rotate the PA GRID control for maximum
meter reading,.

{c) HRotate the PA FLATE control for mini-
mum meier reading.

{d} Adjust car. bal. [or a reading of 130 ma.

IMPORTANT — Tuning the FA PLATE [or
minimum, or "dlp", i known as "resondaung”
the power amplifier plate circuit, and is very
important to preserving tube llfe. If the rrans.
ceiver is held in Transmit or TUNE position
for more than a few seconds while out of
resonance and with some grid drive, theGHEFS
tubes may be severely damaged. For lhis
reason we repeat: CAUTION — Do not hola
the transceiver in Transmit or TUNE pozition
for any length of time without "dipping™ the
PA PLATE contral., The PA GRID must {irst
be "peaked™” as In (b), above, and this requires
some carrier supplled as described in (&) 50
it can be seem that these steps must be per-
formed quickly. If the PA LOAD control 15
too far clockwise, it may nat be possible to
find a "dip" with the PA PLATE control. Far
this reason, be sure to observe the first sentence
in this section, Step 4.

Rotate the CAL-REC. TUNE switch to TUNE

position.  GQuickly check the PA PLATE con-

tro] for "dip" or minimum resding. I the
meter dipa to less than 500 ma., Increase load-
ing by rotatlng the PA LOAD controls clock-
wise, After each increase in PA LOAD resonate
the PA PLATE again,; that iz, adjust it for dip.
Ccontnue inereasing FA LOAD wundl the PA
FLATE dips to 450-500 mza. Then swlitch
back to RECEIVE NOTE: For 10 meter
operation it will be necessary first to repeak
the PA grid control for maximum output in
the tune position.

CAUTION: Do not hold the transeeiver in
TUNE positicn for more than 30 seconds at
a time, even though PA PLATE s resonated.
With full grid drive to the BHFS FPA nibes,
which you have ln TUNE position, they are
dissipating considerably meore power than
they do during normal voice transmission, 5o
a short tuning periad must be observed.

[UInder some conditions, it may not be possible

to [oad up to o) ma. This may occur with

lower than normal line voltage or tabea not
quite up to par, particularly on 10 and 15
meters. The current increase when hining the

, LR L fl.. |

plate circuit off resonance will provide a clue
as to how far the power amplifier can be
loaded. K thémeter swings up to 600 or 700
ma. on either gide of resonance, it will be easy
to0 logd up to 500 or even more. But, if the
tubes drage just 500 ma. off resonsnce,you can
cnly 1 ‘to 400 or 450 ma. This is not
necessarily a sign that you have a problemm.
Peak input power with volce modulation will
ztil]l he 400 watts when vou load 1o 400 ma.
in TUNE position. A new pair of PA tabes
may allow you to load higher, or possibly a
new driver tube will help. Primarily, the
leve]l to which you can load wlill serve as an
indication of when tubes are deterioraling. If
vou can load to 500 ma. when the set Is new,
and after a few months of aperating you can-
not get above 400 ma., or so, itis probably
time {9 replace the 6HEFS tubes, and possibly
the 6GKG driver. The other tubes should
also be checked at that time,

AVERAGE PA LOAD SWITCH POSITIONS.
The [ollowing posittons are [or a 30 chm

non-inductive load, and indicate approximat-
gly where the PA LOAD switch will end If the

anlenna and coaxial cable ars well matehed.

BAND PA LOAD SWITCH
&0 POS, 7T
10 A
20) g9
la O
10 14

A large deviation from these positions indi-
cates a possible matching problem, although
operation may silll be quite satistactory, PA
LLOAD switch positions below 5 will generally
be needed only with wvery low lmpedance
ioads, such as a 76 meter mobile anienna
with center luading coll

. VOICE TRANSMISSION. After tuning up

at outlined above, press the Push-to-Talk but-
lon on the mike and carefully set the CAE.
BAL. pontrol for minimum meter reading.

While spesking into the mike, alowly rotate
the MIC. GALN control untll gecaslonal peak
reading of 175 to 200 ma. are cohtained.
With most microphones, the MIC. GAIN cor-
trol will be set between 9 and 12 o'clock, but
it may vary cansiderably. The ALC clrcult
will help llmit cathode current to about 2040
ma., but turning the MIC. GAIN up too high

will stlil produce flat-topping and apurloua
signals, so it 18 Important te hold it down.
The meter iz guite heavily damped, and its
reading with average voke modulation may
not look very impressive, but the volice peakes
are going well over the 480 watt power rating
of vour Swan transcelver, and aignal reports
will verify this fact. NOTE: Transcelver will

not modulaie with Funttionn Switch in CAL.
poaltion.
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8 TRANSMITTER TUNING WITH SWE
BRIDGE OR FIELD STRENGTH METLER.
If either of these instruments is available, they
are highly recommended as a better method

of tuhing the PA Amplifier, since they provide
a direct indication of relative cutput. With
the SWHR Bridge in Forward, position, or
with the Field Strength Meter setto pick up &
portion of the radiated power, simply adjust
the FA TUNE and PA LOAD conifrols for
maximum output. This must be done quickly,
limited to about 30 seconds, to imit tabe
dissipation as previously mentioned. This
method will result in maximum possible out-
put and elllciency, as well as maximum
linearity. You will prokably find that cathode
current readings end up somewhat less than
500 ma. on 10 meters because grid drive is
the least on this band. On 80 meters where
grid drive is the greatest, maxlmum cutput
will be reached at more than 500 ma. These
are 4 normal condition.

NOTE—The cathode current level to which the
PA is loaded will have no bearing on tube fife.
When transmitting with normal voice modula-
tion, average power input will be the same
regardless of how high or low the PA was
loaded while tuning. Peak output, lineanity,
and lowest distortion will go along with maxi-
mum loading. In other words, you will not
extend tube lile by loading to a lesser degres.
The secret to long tube e is simply to Keep
TUNE-up periods short and not too Iequent.

AM OPERATION (Single Sideband With Carrier)

1. Tune transmitter to full cwtput on single side-
band as described above,

% Rotate MIC GAIN control to minimum full
CLW.

3. With Push-to-Talk pressed, rotate CAR. BAL.
contrel until cathode current is approximalely

150 ma,
4. While t12lking in a4 normal tone of voice into

the microphone, increase MIC GALN setting
until the meter kicks upward slightly. This

setting will result in excellent AM trunsmissiomn.

CW OPERATION — SFECIAL NOTE

1. Tune transmitter to fnll output same as for
S5B operallon. Then adjust carrler balance
for & meter reading of approximately 2/3 the
maximum tune-up reading. For example: If
tuneup results in 400 ma. cathode current,
adjust carrler balance for approximately 275
ma., or if mng-up reading is 500 ma., then re-
duce te approximately 300 ma. for W, et
Mote: This reduction in drive is essential on

15 meters in order to eliminate a possible
Bpurigue radiation.

2. Insert CW Key inthe Key Jack provided on the
back of the 500 Usc a standard 1/4 inch
diameter 2 circuit phone plug.

3 Switch to TIINE-CW position to transmt,
Back to RECETVE for recerving.

D. ALIGNMENT AND TROUBLESHOOTING |

GENERAL

The following procedures are given in the order
performed during the factory allgnment for the
transceiver. For home servicing, only parfial align-

ment may be necessary. Head all procedures care-
fully hefore commencing either partial or complete

alignment. See Figures 4 and 5 for component
placement.
Fguipment Required

1. Calibrated sudio frequency signal generator,
range 200 to 5000 cps.

500 watt durany load with output meater

YVaruum tgbe voltmeter

Walaco 2543 coil adjustment tool

Field strength meter
Calibrated RF Signal Generator

A O

Pre-Alignment { onditions

1. Neutralizing capacitora C413 set 0 mid-point
and C315 =et to approXximately 3/4 turn from
full compressinn.

7 Peak 1F transformers for maximum back-
ground noise with AF and RF gain full
clockwise {either boftom or top core adjust-
ment }.

5. Loosely couple fleld strength meter to G318
(off pin 9 of V4) with alligator clipon ceramic
capacitor body.

4, Transmit bias potentiometer full counter-clock-
wise (maximum bias).

VEO AMPLIFIER PLATE CIRCUIT
ALIGNMENT

With VTVM from pin 1 of V7, Receiver Mixer, to
pround, on -15 volt scale, adjust VFOQ Amplifier
Flate colls for peak VTVM heading as follows:

VEOD Dial

Frequency (kc) | Frequency (kc)

I R 0

TRANSMITTER MIXER AND DRIVER PLATE
CIRCUIT ALIGNMENT

1. Rempve screen voltage from V4 and V5 by

disconnecting the wire from terminal strip
immediately adjacent to V5 base. (A, Fig. 5).

Band

11
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_ "“}:_1 i.*ﬂl:}m'mﬂt VTVM across ':ilélﬂ, 4. TK resistor

between pins 1 and 2 of terminal atrip, using
15 volt scale. (Points B and C, Fig. 5).

Procedure:

Adjust band switch and P.A. Grid’as shown, and
adjust coils for peak VTVM reading as follows, with
function switch in Tune positlon: - L

Dial
F.A. Grid § Freg. (ke Adjust
L205, Z1301
12 o'clock 3,800

1402, L13do

ECNED
50 [ odous | 14150 |La00, ao:

0 [avedon | wer Joon o

tNotee If VTVM and feld strength meter exceed
full scale reading, switch to REC, position, actuate
push-to-talk circuit, and insert carrler with carrier

balance conirol to keep reading on scale Field
sirength meter and VTVM must both peak at same
time sinee it is possible to tune the coils to the VFOU

frequency on 10 meters. Care must be taken that
the coils be tuned properly.

Following the above procedures, replace screen wire
to pin 1 of terminal strip adjacent to V5.

ALIGNMENT OF 5175 KC FILTER TRAP

With RF and AF gain at midscale, feed 3175 Kc
signal to antenna connector and adjuat L6602 until
the heterodyne signal is nulled to minimuam,

ALIGNMENT OF 13 MC FILTER TRAP

Tune VFO to 14,325 ke, insert RF signal to antenna
at 13,000 ke and tune RF generator for heterodyne

signal in speaker. Adjust L603 and L604 for
minimum heterocdyne signal.

ADJUSTMENT OF CARRIER FREQUENCY

A, With dummy lead and output meter attached,
tune lransceiver for max imum output.

B. Null out carrier with PTT pressed and sel rest-
ing plate current to 50 ma with bias pot.

(. Connect AF generator to MIC JACK, adjust
MIC. GAIN full CCW,

Procedure:

1. With AF generator at 1500 cps. increase MIC.
GAIN to produce a 10{) ma. reading on the

meter,
2. Adjust Z801 for maximum meter reading.

3. Adjust both top and battom cores of 21301 for
maximum meter reading.

4. Adjust MIC. GAIN for meter reading of 3K
M.

5. Set AF generator to 300 eps. Adjust C1402 for
meter reading of 76 ma. -

PA. NEUTRALIZATION

With P.A. coarse load in position 1, set freq. to
14.150, PA Plate control at 9 o'clock, insert carrier

and peak P.A. Grid control, adjusling Car. Bal,
control l[or 200 MA. Turn PA control slowly

through resonance. Cathode current should dip
smooclhly and rise to 200 MA on the low capacity
gide of resonance. If, instead, there is a peak abowe
200 MA either side of the dip, stop rotation of the
PA plate control al the peak and adjust €413 to
reduce Ip to 200 MA. HKepeat above check and
readjust as necessary to obtain the desired smooth
dip. For 10 meters, use above procedure but adjust

#C 315
ADJUSTMENT OF L601

With transceiver hined to 28,8 mc, and RF and AF
gain at maximum, adjust L601 for maximum back-

ground nolse,

SMETER ADJUSTMENT

With antenna disconnected and with RF Gain fully
clockwise, set RG0S5, located on rear panel, for zero
meter reading. Make sure no local signals are being
received., 11 will be noticed that a slight change In
S-meter zero setting will change when switching from
band to band. Also, when using the ANL circuit
there will be a decrease in the 5-Meter reading.

This is normal.

VFO ALIGNMENT

A locking type trimmer condenser 18 provided for
each VFO range, of which there are four. The same
range is used on both 20 and 80 meters. Dial track-

ing has been factory set by pruning the coil, and
will not ordinarily require further adjustment.

When dial calibration changes beyond the adjusting
range of the froni panel dial set conirol, callbration

may be restored by carefully adjusting the trimmer
for that range. It may be necessary to |oosen the
locknut. Be sure to tighten it again.

The following chart lists the actual oscillating fre-
quency of the VFO at band edges:

3500 (13.85) 23673 KO

3800 (14.15 8973
1000 (14.35) 9173
12,173

7200 123738
7300
21,000 000 | 15827
— 21450 {18297
— 28000 [ @ 22827
28500 ] 23327

239,700 24,927

" 13
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PA plate control al the peak and adjust €413 to
reduce Ip to 200 MA. HKepeat above check and
readjust as necessary to obtain the desired smooth
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gain at maximum, adjust L601 for maximum back-
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With antenna disconnected and with RF Gain fully
clockwise, set RG0S5, located on rear panel, for zero
meter reading. Make sure no local signals are being
received., 11 will be noticed that a slight change In
S-meter zero setting will change when switching from
band to band. Also, when using the ANL circuit
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CAPACITORS

C1G1 002, 200% 1 KV Disc

C102 .01, +80-20%, 500V B&*

C103 .002, 20% 1 KV Dise': -

cipd .01, 500V Disc

iy 01, + ﬁ,ﬁhﬂﬂ"&"ﬂl&ﬂ

C108 50, 5% 5mmm

C201 .01, +R0-20%, 500V DEEE

202 41} ‘H}-IDHED Dlfl, |
45045045025 WYV Elect.

C208 002, 20% 1 KV Disc

c20d 001, &% 500 Mica

C205 33,57 500% Mica

C2068 24, 8% 500V Mica

C207 120, 5% 51V Mica

C208 27, 3% 500V Mica

205 a0, 5% 500% Mica

C210  27T.5% 500V Mica

211 o, 5% 500% Mlica

C2io 1.0-20pf Mica Trimmer

213 3.3 pf 10% 500V Cerarmic

C2i4 .1 mf 10% 200V Mylar

C215 104, 3'% 500V Mxa

{21& -5, 10% NPO Disg

C217 10, 5% 500V Mica

C21s 100, 5% 500V Mica

C21% 1.5-20 pf Mica Trimmer

301 .01 +80-20%, 500V Disc

C302 .01 +B0-20%, 200V Disc

Ll O 100 5% S00% Mica

{305 100, 57 S00%V Mica

306 a5,8% 500% Mica

C207 50, 5% 500V Mica

C308  .002, 20% 1 KV Disc

C309 510, 5% 500V Mica

C310 540, 5% o040V Mica

311 100, a7 a00V Mica

{312 bSO, 5% SO0V Mica

C313 5, 5':%5 AU Mica

C314 91, KR &00W Mica

C315 1.5-20 pf Mica Trimmer

C316 15, 200 3KV Disc

317 330, 5% 508V Mica

C318  .002, 20% 1 KV Disc

C3lo G8pf DMl

320 I.5-20pf Mica Trimmer

4401 002, 207 1 KY Disc

()2 002, 20% 1 KV Disr

403 .01, +80-20%, 500V Disc

C4a0d4 .01, +R0O-20%, 500V Disc

405 A1, +80-20%, 2000 Dise

406 10 rnl' 154 WV Rlectrolytic

C407 .01, +R0-20'%, 500V Disc

C408 .01, -1-8{]-2-[!2{., 500V Diac

409 .01, +80-20%, 500V Disc

Cd 10 002, 1 KV Dhsc

411 002, 20% 2 KV Di=e

C412 002, 20% 2 KV Disc

C418 Eﬂl pf F.A. Weut. Trimmer

C414 5, 20% 3 KV Dise

415 :.!T{:, 5% 2600V Mica

Cal6
“C417
0418

C4149
C420

10421
0422
423

C424
Cd25
C426
C427
428
C425
C430
Ca31
432
601
Co02
603
Co04
CE035
Ce06
CoOT
0l
702
703
T4
V03
C709
CE02
CBO3
CE{M4
CBOS
CBO6
CEOY
O
Co02
RO
GO0
C 1001
C1002
C 1003
C 1004
C1005
C1008
C1007
C1008
C1009
{1101
1102
C1104
C1201
{1202
{1203
C1204
{31301
Cl302
C1303
C1304
L1300

I, PARTS LIST

270, 5% 2500V Mica
320 pf P.A. Tune
50 10% 6 KV Disc

1040 105 & KV Disc
410 pf P.A. Fine Load
Twa L0 = 5%
Two 150 =
3340, 10% 500V Mica
330, 10% 5000 Mica
334, 107 300V Mica
3340, 10% a00% Mica
330, 10% S0Y Mica
3434, 10% 200V Mica
330, 105 00V Mica
002, 20% 1 KV Disc
47 10% 100% Mylar
21 Disc SM

01 +80-20%, 500V Disc
01 «80-20%, 500V Disc
1 +80-200%, 500V Dhisce
10, 5% aty Mica

. L0 NPO

100, 3% Mica

1.3-20 pf Mica T'rimmer
A0, 107 1 KV Disc

30, 10% 1 KV Disc

01 +80-20% 500V Disc
220 5% 500V Mica

430 5% 500V Mica

0, +80-20% 300% Lisc
LY, RG220 SO0V Dsc
O, +850-207 500V Disc
10, 10% 1 KV Disc

01, +80-20% 500V Disc
50 3% NT50 Disc

50 5% NTa0 Disc

01 +B0-205% 500V Disc
01 +80-20% 500V Disc
01 +B0-20% oQUV Dise
01 +B0-20% 600V Dhae
100, 5%, 500V Mica
220, 20% 1 KV Disc
002, 207 1 KV Disc
L0001, 200 1 KV Disc
A01, 20% 1 KV Disc
22 mf 2000/ DC

500, 20% 1 KV Disc
Q02 20% 1 KV Disc
JHIZ 207 1 KV Disc
001 207 1 KV Dise

A1 +B0-204% 500V LhMsc
001 500V Disc

01 +80-20% 500V Disc
220 209 1 KV Disc
A047 10% 1000V Mylar
200V DO

01 +80-20% H00Y Lisc
220 20% 1 KV [hac

A1 +50-209% 500% Disc
002 209 1T KWV Dasc

01 +80-20% 500V Disc

1000 WY hMica
A 1000 WY Mica

C1306
(-1401
1402
C1403
Ci1404
C14035
C 1406
1409
L1501
1602
1503
C1o04
C1605
C 1506
C1507
C1a(]
Cla(2
C 1603
Cle04
C1701
L1702
1703
C1704
{1705
C1706
CLFOT
C1708
1709
C1710
CI711
CIT1Z
>1713
Ci714
CI715
Cl716

C1717
Cl718

Cl71%
C1720
C1721
C1731
Cl752

ClAa-B

01 +80-20% 500V Dise
27, 35 600V Mica

50, 5% 500V Mica

O, 57 500V Mica

15, 5% S00% Mica

6-30 pf Ceramic Trimmer
6-30 pf Ceramic Trimmer
01 +80-20% 500V Diac
01, 400% Mylar

01 +80-207 500V Disc

.01 +80-20% 500V Dlge. =7 "

100, 200 1 KV Disc pnic FE04
01 «B80-20% 500V Dise -+~

20 mf 26VDC -
A7 200V

B0 mf, 150 WV Electrolytic
L1 +80-20% 500V Liac

1 MF 30V

2 MF 50V

270, 27 SM

470, 8% SM

430, 2% 5M

27. 6% 5M

430, 2% S

5-12 Main Tuning
01, 500V Dise

5 pf Trimmoer

22, N 220 Disc
10, W 150 Disc

5, W 150 Disc

3 pf Trimmer

10, IN 154 Ihsc

25 NPO Disc

& pf Trimmer

01 S00% Dise

2 of Dial Set

22, N 715 Dise

39 NPO Disc

5 pf Trimmer

5, N T5 Diac

5-80 Ceramlic Trimmer
1580, 5% a0V Mica
85 pf per section

RESISTORS

R101
K102
K13
R10d
R201
B2
R203
R204
R205
R20¥%
R20)7
R3ix1
K302

R303

L

82 alims

36 ohme
4TK - 1 watt
12K - 2 watt
2TK

18K - 2 walt
+.TK - 1 watt
68K

b 8K

4. 7K

2T

100K

270K

100 ohms
10K

15
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R3056
H306
R401
R402
R403
Rd0d
R405
R4 06
R40T
R408
R4049
R410
R4ll
Bd12
R415
R&601
RG602
BEbDS
RE04
RTO1
RTDZ
R&801
RBO2
RE03
RE0:
RO02
RSD3
ROD4
RO05
RA06
ROOT
R1001
R1002
R1003
R1004
E1005
H1006G
R1007
R1008
R1009
R1010
R1141
R1192

K11{.3
R1104
R110b
R1106
R1201
R1202
R1203
R1204
H13L01
RH1302
H1303
R1304
R13065
R13D6
R130v7

R1308 -

R1308

R1310
R1401
H14402

H1403

18

H2K

10K

2.2 Meg

1K

14} ohms

100 ohms
Selected

470- 8% - /2 W
10K - 10 watt

1 ohm - 5% - 1 watt
1 ohm-5% - 1 watt
10K Bias Pol.
10K - 1 watt

4. TIK

4. THK

ik

56 ochme

47K - 1 watt
1K

2T

22K - 1 watt
470 ohms

55 ghms

4T K

1k

10} ochms
27K - 1 wail

47 ahme

100K

100K - 5%

1K SMeter Zero
10K

1K

100K

270K

2.2 Meg.

2.2 Meg,

2TO0K

I Meg.

2.TK

100K

4 TUR

1k

4TK

2TK

2TO0K

120, 1 watt

1 Meg. A.F. Gain Po
470K

270K

4 TR

3TH

4Tk

150K

3. TK

BK CAR BAIL. Pol.
+THK

47K

100K

100K

aTh

1 Meg.
270 ahm
2TK

R1404

R1405

R1601

R1502

R1503
B1504
R1505
R1506
Ri60D1
R1603
R1603
R1604
R1605
H16{1G
R160U5
K1609
R1610
R1G611
Rl6lZ
R1613
HiG614
H1701]

H1702
R1704
RY17T04
R1706
R1706
R1707
R1751

R1702
R1754

COILS
L101
L102
L1003
L1044

L201
202
L2203
L204

L2035
L206

L2007
301
L-302
L3
L304
L3056
L3
L4401
L4002
L4433
L404
L405
1406
L601
Le02
L8023
L4
L&GS
LGl
L1001
L1701

2TK

1K

150K

1K

1 Meg. MIC GAIN Fot.
270K

3.2 Meg.
47K

BOD - 10 watt
800 - 10 walt
2THKE

2T

T30 - 10 watt
6K - 10 waft
100K

470K

270K

270K

10K RF Galn FPot.
20K

27K

1K, 5%

1K, 5%

1K, 2%

470 ohms 5%
2.TK

2TK

470 ohms b%
1 Meg.

2THK

100K

23 mc-2ub
18 mc -4 uh
12 mc - 7 uh
3 mc -4 uh
28 mc - £ uh
21 me-2 uh
14 me - 3.4 uh
7T me-3.6ub
4 me-11uh
RFC - 200 uh
51713 ke Trap - Toroid
28 mc - 2 ub
21 mec- 3 uh
14 me - 3.2 uh
T me - 3.5 uh
4 me-11wh
RFC - 200 gh
14 me - 0.8 uh
4 mc -6 uh
RFC - 38 uh
RFC - 200 uh
RFL(C - 55 uh
RFC - 17T uh
28 mc- 1.2 uh
5175 ke -390 uh
13 me, 30 uh
13 me, 1.5 uh
18 me, 17 uh
RF(C - 200 uh
RFC - 200 uh
50/20M - VEO Coil

Y g.l. -l_.

40M w\fFﬂ Coll

L1702
L1703 - 15M- ¥FO Coll
L1704 1O0M - VFO Ceil
L1706 RFL-200uh
L1706 RFC-200 uh
TRANSFORMERS -~ -7
2301 Paﬁtﬂiﬂc *Eiu,'pprmm
Z401  Parasitic Suppressor
%601 Parasitic Suppressor
Z801 5175 kc LF. Trans.
Z0901 5175 kc LF. Trans.
21301 5175 kc BAL. MOD, Trans.
Ti201 A.F. Cuiput Trans.
SWITCHES
&1 Power On-{Mf

(part of AF & RF Gain Control)
52 CAL-REC-TUNE-CW
&3 VOX PI'T
54 A-B-C-I>E-F Bandswitch
55 PA Coarse Load
56 Sidehand Selector
5T ANL ON-OFF Switch
S-46 0O5C. Selector
DICDES
D401 TS-2 ALC Dinde
402 TS2ALC Dinde
D1001 IN34A ANL
D1002 IN34A ANL
D101 1IN 2974A Zener
D1602 T5-2 Relay Quieting
D163 T52 AGC Charging bypass
RELAYS
K1 4PDT Relay, 12 VOO Caoil
K2 PDT Relay, 12 VDC Coil
CRYSTALS
Y1401 65176.8 KT Car. Osc.
Y1402 5172.8 KC Car. Qsc.
Y1751 100 KC Crystals Calibrator
TUBES
V1 6§ EWE VFO Amplifier
va 12BES Trans. Mixer
Va BGKS P.A. Drive
V4 6HFS Power Amplifier
Vo BHF6 Power Amplifier
VG 12876 Rec. R.F. Amp.
VT 12BESA Reg. Mixer
VE GEWSG 1st L.F. Amp.
Vo 12BA6 2Znd [LF. Amp.
V10  12AX7 Prod. Det./Rec. A F.
V1l EBNE AGC Amp./ Rect.
V1i2 6GKS A.F. Qutput Amp.
Vi3 7360 Bal. Mod.
vid 12BA8 Carrier Oecilletor
V15 124AX7 Mic. Amplifler
V16 0OAl12 Voltage Begulator
V17 12VAS 100 ke Oacillator
TRANSIST{RS
gl 2MNTO6
Q2 2MT706






