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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
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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; Ve 12RE6 Transmitter Mixer
480 watts, PEF, minimum on all bands. V3 6GKE Driver
CW: _ . V4  GHF5 Power Amplifier
260 watts, dec input on all bands. V5  6HF5 Power Amplifier
AM {Single Sideband with Garrier): vE 12BZ6 Receiver RF ﬂ.l:tlf[.':l]iﬁEI‘
125 watts deinput on all bands. VT 12BE6 Receiver Mixer
DISTORTION V8 6EWE First IF Amplifier
Distortion products down approx. 30 db. Vo 12BA6 Second IF Amplifier _
. V10 12AX7 Product Detector/ Receive Audio
" UNWANTED SIDEBAND SUPPRESSION V11 BBNS8 AGC Amplifier/ Rectifler
Unwanted sideband down more than 50 db. V12  6GKS Audio Amplifier

1 VY13 7360 Balanced Maodulator
CARRIER SUFPRESAION Vid 12BA6 Carrier Oscillator

Carrier suppression greater than 60 db. V15 12AX7 Mic. Amplifier/ Transmit Audio

« RECEIVER SENSITIVITY V16 (OA2 Voltage Regulator
oo . V17 12BAS6 100KC Calibrator
Less than 0.5 microvoll at 50 ohms impedance

for signal-plus-noise ratio of 10 db, DIODE AND TRANSISTOR COMPLEMENT
‘#AUDIO OUTPUT AND RESPONSE Q1 2N706 Oscillator
. : A Audiﬂ. uutpul’ 4 watts tl:| .'3.2 Dhm lﬂﬂ.d. RE" QE 2”706 Emiﬂ:ﬂr FﬂllﬂWEr

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

sponse essentially flat from 300 to 3000 cps in
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 de
METERING Relay 12 volts de, 250 ma.
catg¥de current 0-800 ma on -110 volta de, 100 ma.
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&' -;""' MODEL 500 TRANSCRIVER

c X A. CIRCUIT THEORY

GCENERAL DISCUSSION  © .
presaed carrier signal in the following manner, {ar-

The Swan 54 tranaceiver [}mﬂidm :amgle sideband, rier is generated by V14 Carrier Oscillator, which is
T A o e e b e kS L ) "M'Lmﬂ’ﬁﬂam,ﬁbl‘ bl e 2R LR 1 WD T N D i e ST
o OF fh 0y ARDL O Tl DS — Thii ~‘ee1.a;g~';~ spprgmarten L Deatl Uy L Splar LHB DRSS aldeR e i) 'z.e:_; FEREAY
pasion of this iranerit and receive modes. When transmiting, the lattice filter, To permit a logleal dise
Are NECESSATY. EFoutput of the pscillator is lnja:ted into the control mode of operation, certaln definitions :
Fai gl ozt skt af dhe Brlgoosd Sfodatatan N3 -This ek rreaal A clopnlddouble sldek
lated with an anced modulator i a2 beam deﬂa‘:ﬂﬂn tube, and rier), a radio lrequency signal is moduy
red by many operates similar to a cathode ray tube in that the Elu{]m fi‘ﬂ-ﬁ;ue-m‘jr Eu,g_']:lﬂl This 18 conside
i 0T DERE Sl Ao catbaode s GefisciBe 1D Ll : e Dok FOAARSY A wlile 0 v 2@y il fE Aonpiiiiae 40 Law ;
wtput plate or the other by the charge appearing on ¢carrier at an audio rate In fact, however, there are ,
he deflection plates. The carrier signal fed to the actually sideband [requencies generated, which are |
ontrol grid of the balanced modulator appears on the results of mixing the RF and the AF signals. :
yoth plates of the output. The two plates are con- These sidebands are the sum of, and the difference ]
vected to Transformer Z1301 in push-pull, so the between the two heterodyned signals. In the detection |
arrier signal cancels ltsalf out in Z1301. The deflec- of this conventional AM signal, the two sidebands ‘
ion plate DC voltages are adjusted b-;-,.r means of the are mixed with the carrier to recover and reproduce 1
i fararty b g dho P bl el oyt - ~ AP 2aaio dniadlis L,
» puipat plares will canced cwd, and @ owipl .’,:.,.,1;_.1 h EFanamizainn, Dacpuas ondy 30 feresar of the trans- tt
1301 will be zerp. Audio signals from the Micro- mitted power is used lo transmit intelligence. There Z
one Amplifier, V15, are applied as a modulating are other attendant drawbacks, also. The handwidth pk
ltage to one deflection plate, and the two side- of AM volce transmission is approximately § ke, e
nds resulting from the sum and difference frequen- whille the actual demodulated audio is only approxi- b
g of the audio and carrier signals appear in the mately 4 ke,  The result i1s inefficient use of the ol
tput of transformer £1301. Carrier suppression frequency band, and over half of the alloted band aL
approXximately 60 db. is unusable due to heterodynes, interference. and is
. congeston.

¢ double sideband, suppressed carrier signal is T1
s coupled from the secondary winding of Z13501 In the single sideband, suppressed carrier mode of th
the crystal filter, which suppresses the lower slde- _ trapemission, only one of the sldeband signals is to
nd, and permits only the upper sideband to be fed transmitted. The ather sideband and the carrier are bz
the First [F Ampl l.ﬁEr. vﬂ The carrier frf.qu EnCy suppressed to negligible level. In addition to increas- tc
ai o et Tt T et DA sy e snge Tt By ————medk o dve sossioslan Mfialanorsbn R fnston mb fore e
TR T g,-p;:.hﬁfh,@h_J_u"_ Wl e cmmasite eldeleon cnrstel, *Tia | : it sidebrrind oFentireiy Aoeliles Hip

i & grivey corrler crystal {rogueney will be 517653 ke, s this B stations or casonels which cun be uasd

pasitions the double sidshand signsl on the other band of frequencies.

: sideband, side of the filter response curve, attenuating the -~ It should be remembered that in the singl
e th upper sideband by at least 50 db. In the single o suppressed carrier mode of fransmittis
g. the un . . . ,

uppressed, anverﬂjﬂn mixing process, thésé sidebands become wanted sideband and carrier are only -
ransmitiad inmverted on 3¢ and 40 l'I'IEtEI"IE. Thus the Swan-H00) L not Enﬂrﬂl}f eliminated ThuEL,. with g 1
2band sup- normally opersies on lower aiceband on 80 and 40, signal from a fransmitter with 50 db =sids
nd will he while on 20, 15, and 100 meters nﬂ-rma] aperation pression, the other or unwanted sideba
vel will be s on upper sideband. . - o present, and will be (ransmitted, but its s
thispisgoal . ,_-m_m:ii‘ﬂ JRBITNE _ﬂi‘i“ﬂﬁi‘jﬂ_ﬁ.ﬂ'{'ﬂ:_?_f:%;-:mﬁhﬂ Ol db. b&lﬂm the. w_ant#-d sldeband, . When.
Eh T T2 CERTRAIIO TTEHE U GrH DO, meom ainberh "'bsni-:maiim !L Lﬁ BT AL G AT O U Al e 1AL e w
byl o A R G L e A LU e T ) 1‘ g e '} oy e k ﬂ' o subpgi, o oF =i'r s pempemi S x Lieevpn et

o LR "*" } TR LA 1N T3 e L T, =TT e 2 .
ENT T g g el L | o ':"* s AR r""r AT o "--‘:H.H T TR T T S Y S p—— A e L e LT oS £ B R TSN T ALY s

.
- .l I.I L} -m
] | ] 1 [ ] ] n nn

. |_.f. y LR AL

.....
........
- —-—t—_——ernrnnnrr s T T, oM,

A0 OI HEF: 1"1'- a2

2 kc on 10 ann:l 15 metern After t.'he milinl SIGCNAL GENERATION
the microphone is warm-up period, drift will héne.-g']iglble. When the push-to-talk switch on
of the transceiver The single sideband, suppressed carrler signal from preased, the fransmitter portion
igle sidehand, sup- the First IF Amplifier 'mll-l fed to the Transmiter, | is activated, and it generates a slz
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1 MODEL 500 TRANSCEIVER

A, Circuit Theory {Cont} 3
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* 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-
iy of proper adjiustment.af the Mic. Gain Conirol

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
increments on 80+ 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,

Thiz feature will help prevent the franemifter rom
flat topping and spurious emissions, but consider-
able distortion may occur tf the Mic. Gain Conmol
15 not properly adjusted. Refer to Operating in-
structions.

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

Wormally, the [requency 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 operaton. During CW operation, the
cathode of V15A 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 eircults used in
transmitting are disabled through the relay con-
trolled circults, K1, K2. The relays are energlzed

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 dlal 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
far the 100 ke harmonics of the calibrator.  Several
spurlous image signals may be heard, although they
will be somewhat weaker than the acfual harmonics.

TRANSMIT AND RECEIVE SWITCHING

Transmit and receive switching a3 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 deenergized, feeds slgnals from the putput
pl-network to the receiver, and is used also to con-
trol external switching circuits. In transmit position
the meter indicates l;he combined eathode current of

e lrﬂ[lﬁmlltlﬂi{ and deenergized [or t‘E-:EWinE - -
A L A ”J:g{-? lrli - - e 11 e ,Ig"ff IF-'E:LM*HE.{H_H,:F o L LT

T Dk
LT .. .
MR MO g W S o RLESE "ﬁ_iﬁﬁ; ALl LT
B W B edresr gria ‘ ‘= jidicaies the vorage acioss |
of the Second IF Amplifier, '

VO which Is Inversely i.hﬂﬂ'i;m.mmimn@, E:EQMAHIT}JL:E ﬂm:r émw'.t;.lﬂﬂ tﬂl b findd
& Racajver ; B e
ltage used to control v e i ©¥ B proportional to the AGC v
the gain of the tube. Thus, |

he meter indicates the amplified aond then fed to the conirel grid of the
Receiver Mixer, V7. The local oscillator signal £ : . .
nala. 5 e relative strength of received sig

the ) Amplidier 19 pow used (o neterodyng (he




I MOQDEL 500 TRANSCEIVER

A. Circuil Theory {Canl)

Recommended power supplies produce a no-load
plate voltage of approximately 925 volts. Under
TUNE condifions, or CW operation, this voltage
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 voice modulation, beCcause 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 this 500 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
150 to 175 ma.

POWER AMPLIFIER PLATE DISSIPATION

“I—_H-HF

ot =, i o a—|' —.l. ﬁ Pl o=
m.qh..'.lqi.* Tn-l'.JJ.FI-. Wb wd Wk R "lr-j'-l'll—l-" B St LT |'r'-'-'-E'-|5.|-' e

SRR, wehvaie

wmder vobne weialndice. Do the Yara

~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 SUFPLY

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 is 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-

Aas *“m-ﬂ e et e dins atvmeht e St b Shtmsand P8, 22 BT f-r‘*"ﬂﬁﬂr!.ﬂ"ugfkﬁr s ﬂimhfl' -ﬂ“ﬁgﬂh‘-ﬁ“ s

.'"Ell' N '-'Il.l ”'u -ﬁ'-l .1,-1 |,|F ':'.-:'.'.'.':'-F::'-i ':' "I' r |.II q. 1_ I;.Fr : . r..'.'. IIE#I 'F

in the transmit posltion, and with no modulation,
the plate voltage will be 890 volts, the plate current
50 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,
andl B peak-to-average ratio of only 6 db may some-
Under such conltilons, the aversage

Juwﬁ [..ﬂ.f]i‘i_., R gﬂmﬂwﬂ H:uwwm il Erm*rzﬁmi
gtrip. For mobile installations, mounting a "3 x 6"
internal speaker meakes the Installation slmple. In
case you wish to use the car broadcast radio speaker
a DPDT selector switch should be installed to select
pither the broadcast radio or transcelver outputl
(See Figure §).

Provisions for headphones will he found on front

timee oCcur. of AC Power Supply. (See Page 17) It 18 recom-

' B T ol Ve P AR = ol Yoy I e W by S [y ™ wim D - O RN RE AT Tl TeaET S YIRS ] wehheynd fer o
careent will be 158 ma.  With power amplifier best resulis.
efficiency of 65 percent, plate dissipation will be 44
watts, ar 22 wats per tube. The BHFS ia rated
at 28 watx, continuous duty cycle, in normal TV
gervice,. Thus it can be seen that under normal
operating conltons, the power amplifier tubes in

o)

JONES PLUG CONNECTIONS

omioe [virimon [esimars

Filament
Yoltage

1 I.':I'E""'i'ﬂ']ﬁ?'_

'The Swa_n EI[]D iransceiver haa I:IEE'D ﬂ-ﬂlgnﬁ:i t.r.-

[ e B .

the Swan 500 are not belng driven veryhard. Note, High Hl}l] vor | 6800 VDO (1200 VDO

however, that proper modulation level must bemailn- Voltage 50 MA | Low Pwr. |Hi. Fower

tained hy correct setting of Mic. Gain, and thai the

length of time in TUNE pasition must be limited to Medium 275 VD

not more than 30 sec, at & fime. Voltage 150 MA 226 VDC | 326 VDU
B. INSTALLATION Biaz 110 VDE o0 vpe | -13
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e

. The "Q" of the antenna loading coil should

1

- : be as high as zaible, There are several

B. [Installat & Fro
on {Cont} commercial meodels available which use high
MICROPHONE “@" coils, including the Swan Model 45 and

, . L ' Model 35 6 band "Swantennas”.
The microphone input is designed [or high imped-

il e vl TR Tnp Z. The loading coil must be capable of handling

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 tranamission 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 syitable
antenna tuner s recommended betwesn the trans-

recelver and the feedline. Methods of constructing

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
a5 low as 15 or 20 ohms at their resonant

frequency. In such a case, SWR will indicate
4 or 410 1, and yetthesystern will be radiating

effeciently.

The rezally Important faclor 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 ta bring SWH down. Since field strength
iez the primary goal, we recommend a Field
Strength Meter for antenna tuning,

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 portion of the band, will perform

eatinfamtarily,, Fon opprgiion op the W00 15 and 200, -
mefer bands, the efficiency ol the station widl be

For antenna adjustments, the Swan- 500 may
e loaded lightly to about 100 ma. cathode
current Instead of the usual 50 ma. This
will Iimli tube dissipation during adiustments,
atd will alsc help_reduce interferenee. nn. the |
frequency. In any case, do oot leave the

1

greatly moreased if a good directional rotary anten-
na is usged. Hemember thal even the most powerful
(ransmitter is useless without a proper and ellictent

antenng sysfem,

MOBILE ANTENNA

Maobile antenna installations are crifieal, since any
mobile antenna for use on the high fregquency bands
represenis 8 number of compromises. Manmy ama-
teura lose the efficiency of thetr antenna through
improper Mining. Foints to remember abou! the
mobile antenna used with the Swan 500 are:

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 abserve the field
strength reading. The Field Sirength Meter
may bhe set on top of the dash, on the hood,
or at an elevated location some distance from

the car.

T




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 Turns power supply on and
Wrmahl off

R
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TR E Ol nEGi iR sy SRR Aia
driver.
FA TUXNE Controls C417 on pi-network

to tune final power amplifier
plate 10 resonance.

FA LOAIL, Fine Controls C420 1n pi-network
to match impedance of output
load. Tunes inputf to Heceiver
RF Ampliier.

Fa LOAD, Coarse  Switches Ih progressively maore
rapacitance in paralle] with PA
Load, Fine.

MATN Switches, plate coils, and asso-

BANDSWITCH ciated papacitors of VFO, VFO
Ampiifter, V1, Transmitier
Mixer, V2, and Driver, V3.
Also switches tank «oll of pi-
coupling system eBnd assoc-
izted capacttors in PA outpul
tank.

4. Connect the power supply to the proper voltage
BOLLNOE

The Swan Model 500 may be aperated from 117
volts, ae, 50 - 60 eycle power with the Modet 117-

XC power supply, or from 230 volts, 530 - 60 cycles

with the Model 230-XC. The Moedel 500 may be
operated from & 12 volt de source with the Swan

Model 14-117 power supply.

WARNING

DANGEROUS HIGH VOLTAGE IS FRE-
SENT ON THE PLATE OF THE POWER

AMPLIFIER WHENEVER THE POWER

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

THE POWER PLUG.

AF GAIN  Conirels potentiometer R1201

-, Iéi
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.

in grid circuit of V12 AF Out-
put, and controls audio vel-

T " "
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Transmit 12 wvaolt de elreult through relay

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

Tune CW All eircults for transmil are
energized, as abowve. {apac-
itator 1401 in the carnec o3
cillator is removed from gound,

MIC, GAIIN Contols potentiometer R1503
in the grid of V13A and con-

trals amount of audio to the
balanced modulator.

CARL BALANCE Controls potentiometer R1305
in the halanced modulator de-
flection plate circult, and per-
mits nulling out the carrier.

BF GAIN Controls wvariable resistor
RB09, common in the grids of

~ receiver mixer V7, EF Ampli-
fier, V8 and V2 IF Amgllfiers.

C. OFERATION

Before connecting any cabiles 1o the Swan 50 per-
form the Iollowing steps:
1. Rotate the PA BIAS control on the rear chessis
apron, fully counter clockwise.
2. Rotate the CAL-REC.TUNE-CW on the lower
left of the front panel counter clockwise to REC,
3. Rotate the AT GAIN Control counter clockwise
to operate the power swlich to OFF,

POWER SUPPLY, ANTENNA AND GROUND
CONNEC TTIONS

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

2. Connect a 50 to 75 ohm antenna feed-line to
the coaxial connector on the rear chassis panel.

8. Connect the power supply cahle to the Jones
connector on the rear chassis apromn.
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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

vater sounds natural.  Above all. avoid the habit

ECEER DAL T TEadtre” el

of (uning 2o that the volce is pitched higher than

LTS - L I 1

I I I l ) -"'_'I ol . mee. T

twice as fast. {And someone will no doubl

be accused of frequency drift).

2. Mistuning results in 8erious harmonic dis-
tortiohh on the woice, and should bo guite
noticeable lgtheaverageear. 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 easier 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” s0o 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-
iimes referred to as "incremental taning”, 18
not available on the Swan-500. Such a device
is not necessary if proper tunlng hahits 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

} I| L vom _'-l L " T
Pt s T TR FE T 1 L Y- S e

ee push-tp-talk microphone
C K.

to place undt in TRANS-
ade current on the meter.

CAR. BAL. control on the
the mefter reads minlmum

A BIAS econtral on the rear
the meter reads 50 ma.

quite a number ol operators. Tae following polnts

help Lo cxplain the effects of mistuning:
1. If you tune so the recelved wvoice 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

2,
will probably retune his dial to make you
zound right. 1f vou keep this up, you'll grad-
ually waltz one another across the band. If

3,

hoth of you are mistuning to an unnatural
higher pilch, you'll waltz across the band

Hon, and 4 high Impedan
is ingerted in the MIC, JA

Press Push-to-Talk
MIT, read the cath

Quickly rotate the
front panel until
cathode current.

MNext, adjust the F.
of the chassis until:




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

AT =

AN 2

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

loads, such as a 76 meter mobile antenna

meter dina tin less than Af) sy |

SRR TATRS R AT

. - . —_ L L Pt . —e
¥ L - - - T L Lk i —— = T3

Talk but- the PA PLATE again,; that is, adjust it for dip. as outlined ﬂhﬁ'u'e, prees the Push-te
 the CAR, .. - oo Jontime inergasing PA LOAD yotil the PA Ime A the mike angd carsfuollye oe

BAL. pontrol for minimum
While speaking into the mik

FLATE dips to 450-500 mza. Then swlitch
bhack (o RECELWE NOTE: For 10 meter

meter reading.
s, alowly rotate

weaslonal pealk operation it will be necessary first to repeak the MIC, GAIN control until «
~ are ohtained. the PA grid control for maximum output in reading of 173 to 200 ma
[1C. GAIN con- the tune position, With most microphenes, the I
12 o'clock, but trol will be set between 9 and

CAUTION: Do not hold the transceiver in
TUNE positin for more than 30 seconds at
4 time, even though PA PLATI is resonated.
With full grid drive to the BHFS FPA tibes,

_ which vou have In TUNE ppaition, thev are
fignals, 8o it 18 lmportant 1o bGia it down.

The meter iz guite heavily damped, and its
reading with average vokce modulation may
not look very impressive, but the volice peakes

'he ALC clrcult

t tc about 200

IMN up too high

- and apurloua

rably more power than
ntal voice transmission, so
d rmust be observed.

it mey wvary considerably. T
will help llmit cathode curren
ma., but turning the MIC. GA

- wil stlll produce flat-topping
disaslpating consids

they do during nar
a sahort tuning peric

ons, it may not be possible are going well over the 480 watt power rating 6. Under some conditi
ma. This may cccur with of your Swan transcelver, and signal reports to oad up o ol

ine voltage or tubea not will verlfy this fact. NOTE: Transceiver will lower than normal
articularly on 10 and 15 not modulate with Function Switch in CAL. quite up to par, p
it increase when haning the poaltion. : meters. The orrer

-
- o

10
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If either of these instruments is available, they GENERAL
are highly rEﬂnmmendEd. a8 a better method The following procedures are given In the order
of 'E'I.J.I'J.:IHE the P,I'EL ﬁmphﬁgr_ mn::e ﬂ].Ej.:" provide perlormed durmg the factory allgnment for the
T T ST g T 2 SO A U i s AR TR n e sy fteie e plv e tial =i e
y. Bead all provoderescace- . the—SWH Bridge n Fotward, powition, —or mmm-ﬁefmﬁﬂﬁﬂf
ing either partial or complete with the Fleld Strength Meter sét'to pick up a fully hefore commenc
res 4 and 5 for component portion of the radlated power, simply adjust alignment. See Fig
the FA TUNE and PA LOAD controls for placement.
maximum output. This must be done quickly,
limited to about 30 seconds, to limit tube Equipment Required
0 frequency signal generator, dissipation as previously mentioned. This 1. Calibrated audi
00 cps. method will result in maximum possible out- range 200 to 50
. put and efllciency, as well as maximum , ,
y load with output meter linearity. You will prokably find that cathode 2. 500 watt dumm
ltmeter current readings end up somewhat less than 3. Vacuum tube vc
; 500 ma. on 10 meters because grid drive is :
i1 adjustment tool N fenet on this hand. On 80 meters where 4. Walsco 2543 co
eter grid drive is the greatest, maximum output §. Field strength
ignal Generator will be reached at more than 500 ma. These 6. Calibrated RF
are 4 normal condition. ) -
Ons | NOTE_ The cathode current level to which the Pre-Alignment L ondati
pacitors C413 set to mid-polnt PA is loaded will have no bearing on tube fife, 1. Neutralizing ca
Lann ronximately 3/4 turn from . When tzrpemittingaith noempl poicr modilee. . _and, (0315 2¢t b
LD I T S T T Tty 7 e i 1 ER v 4 gt L e S
ansformers for maximam back- regardless of how high or low the IFA was 9 Peak IF tr
s¢ with AF and RF gain full loaded while tuning. FPeak output, lmeur:t}:. ground noi
ither bottom or top core a.djuE!:- and lowest distortion wifl i al:jng with maxi- clockwise I:E
mum loading. In other words, you wili not ment).
extend tube lile by loading to a lesser cegree.
ple fleld strength meter ta (4 IIE The secret to long tube e i3 simply to keep 3. Loosely cotl
V4) with alligator clipon ceramic ' TUNFE-up periods short and not too frequent. {off pin 9 of
vy . capacitor bo
13 potentiometer full counter-clock- AM OPERATION (Single Sideband With Earrfer} 4., ‘Transmit bi:
Jum bias). 1. Tune transmitter to full cutput en single side- wise { maximn

band as described above,
% Rotate MIC GAIN control to minimurm full

t PLATE CIRCUIT CCW VFO AMPLIFIET
3. With Push-to-Talk pressed, rotate CAR. BAL. ALIGNMENT

| piIl 1 '}I" "Iill,F'i". REEE]'.VEI.' Mi‘ﬁerb 14 Eﬂntl'l}l Llnf.'lj E-E'.thﬂ':ll': current i-ﬁ apprnximﬂiﬂl&r 1'n-'l.-'1i|:h LrT.Iilu"IM fmm

rolt seale, adjust VFO Amplifier 150 ma. | . ground, on -15 %

VTVM heading as follows: 4. While t12lking in 4 normal tone of voice into Plate colls for peak

the microphone, increase MIC GALN setting
until the meter kicks upward slightly. This
setting will result in excellent AM trunsmissiomn.

Dial | ! i
 (ke) Coll . CW OPERATION — SPECIAL NOTE

. I.104 1. Tune transmitter to full output same az for
8588 operallon. Then adjust carrler balance

] 7,125 [.103 for & meter reading of approximately 2/3 the
- maximum tyne-up reading. For exampie: If

) 21,225 L102 tuneup results in 400 ma. cathode current,

- 7 1l ranms | adlust carrler balance for approximately 275

——— ) | ma., or if nneup reading is 530 mAa then re- -v
duce to approximately 300 ma. [or W, etc.

ND DRIVER PLATE MNote: This reduction in drive is essentlal on TRANSMITTER MIXER A
1> meters n order fo eliminate a possible CIRCUIT ALIGNMENT
spurigus radiation.

from V4 and V3 by 2. Insert CW Key inthe Key Jack provided on the 1. Remove screen voltage

from terminal strip back of the 500 Usc a standard 1/4 inch disconnecting the wire

V5 base. (A, Fig. 3). - diameter 2 circuit phone plug. immediately ad]acent to

3 Switch to TIINE-CW position to transmt.
11 . Back to RECETVE for receiving.
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‘“}j 2. Comnect VTVM across: Bd12, 4.TK resistor P.A. NEUTRALIZATION

between pins 1 a_nd 2 of tﬁrmi:nf‘:d atrip, using With P.A. coarse load in position 1, set freg. to
15 volt scale. (Points B and C, Fig. 5). 14.150, PA Plate control at 9 o'clock, insert carrier

Procodure:; and peak P.A. Grid control, adjusling Car. Bal,

Adjust band switch and P.A. Gr:i:f-.?ﬁ shown, and control for 200 MA. Turn PA control slowly
adjuat coils for peak VTVM rﬂar.ﬁng a8 follows, with through resonance. Cathode current should dip

function switch in Tune position: i smooclhly and rise to 200 MA on the low capacity
I

gide of resonance. II, instead, there is a peak abowe
Dial
F.A. Grid | Freg. {kc
| |

200 MA either side of the dip, stop rotation of the
PA plate control al the peak and adjust €413 to
- s s ey T“ll*l.n qnp'u‘i-.h'l.‘:.rb. " 4 ﬂ“s::nﬂ%tr;-.&h.ﬂlﬁg.-ﬁhﬂﬂ‘k-«lﬂ'n-'il---u- e E e A e e m

oo b s Wl
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. . 5 At 10305 | VERNEIUER e GEEemaly G0 DOLRME diT eI Bl
|| s 12 o'clock 4, 30 {’ R Li3uo dip. For 10 meters, use above procedure but acdjust
11 o'clock | 7.150 JL204, L304 #C 315,

ADJUSTMENT OF L601

With transceiver huned to 28,8 mc, and RF and AF
gain at maximum, adjust LE01 for maximum back-

ground nolse,

(50 | odions | 11150 |1208, 1303

0 [ravodon | st Joon o

tNote: If VTVM and feld sirength meter exceed SMETER ADJUSTMENT
full scale reading, switch to REC, position, actuate With antenna disconnected and with RF Gain fully

r push-to-talk circuit, and ingert carrler with carrier

balance econirol to keep reading on scale Field
girength meter and VTVM must both peak at same
time since it is possible to tune the coils to the VFO

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

Following the above procedures, replace screen wire

clockwise, set RG0S5, located on rear panel, for zerc
meter reading. Make sure no local signals are being
recaived. 11 will be noticed that a slight change ir
S meter zera setting will change when switching frorm
band to band. Also, when using the ANL circun
there will be a decrease in the S5-Meter reading

This is norimal.

to pin 1 of terminal strip adjacent to V5.

VFO ALIGNMENT
ALIGNMENT OF 5175 KC FILTER TRAP
r . L A locking type trimmer condenser is provided fo
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Tune VFO to 14,325 ke, insert RF signal to antenna When dial callbration changes beyvond the adjusting

at 13,000 ke and tune RF generator for heterodyne range of the fronl panel dial set control, callbration

signal in speaker. Adjust L603 and L&04 for may be restored by carefully adjusting the rimmer
minimum heterodyne signal, for that range. It may be necessary to locsen the

locknut. Be sure to tighten it again.
ADJUSTMENT OF CARRIER FREQUENCY _ ‘
The following chart lists the actual ascillating fre-

A, With dummy load and output meter attached, quency of the VFO at band edges:
tune lcansceiver for max imum output.

B. Null out carrier with PTT pressed and sel rest-

ing plate current to 50 ma with bias pot. Oscillator Frequency
(. Connect AF generator to MIC JACK, adjust 3500 (13.85) 8673 KT
MIC. GAIN full COW. 3800 (14.15 8573
Procedure: 4000 (14 .356) 1743 |
1, With AF generator at 1500 eps. increase MIC. FLLLL, E:}E
GAIN to produce a 10{) ma. reading on the T200 1
7.3 (K) 12,473

meter,

i

2. Adjust ZB01 for maximum meter reading. m 15,827
—i250 | ieom
3. Adjust both top and battom cores of £1301 for TE5s
maximum meter reading. 22' L
4. Adjnst MIC. GAIN for meler reading of 300 28,000 il
" e W S—
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‘“}j 2. Comnect VTVM across: Bd12, 4.TK resistor P.A. NEUTRALIZATION

between pins 1 a_nd 2 of tﬁrmi:nf‘:d atrip, using With P.A. coarse load in position 1, set freg. to
15 volt scale. (Points B and C, Fig. 5). 14.150, PA Plate control at 9 o'clock, insert carrier

Procodure:; and peak P.A. Grid control, adjusling Car. Bal,

Adjust band switch and P.A. Gr:i:f-.?ﬁ shown, and control for 200 MA. Turn PA control slowly
adjuat coils for peak VTVM rﬂar.ﬁng a8 follows, with through resonance. Cathode current should dip

function switch in Tune position: i smooclhly and rise to 200 MA on the low capacity
I

gide of resonance. II, instead, there is a peak abowe
Dial
F.A. Grid | Freg. {kc
| |

200 MA either side of the dip, stop rotation of the
PA plate control al the peak and adjust €413 to
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. . 5 At 10305 | VERNEIUER e GEEemaly G0 DOLRME diT eI Bl
|| s 12 o'clock 4, 30 {’ R Li3uo dip. For 10 meters, use above procedure but acdjust
11 o'clock | 7.150 JL204, L304 #C 315,

ADJUSTMENT OF L601

With transceiver huned to 28,8 mc, and RF and AF
gain at maximum, adjust LE01 for maximum back-

ground nolse,

(50 | odions | 11150 |1208, 1303

0 [ravodon | st Joon o

tNote: If VTVM and feld sirength meter exceed SMETER ADJUSTMENT
full scale reading, switch to REC, position, actuate With antenna disconnected and with RF Gain fully

r push-to-talk circuit, and ingert carrler with carrier

balance econirol to keep reading on scale Field
girength meter and VTVM must both peak at same
time since it is possible to tune the coils to the VFO

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

Following the above procedures, replace screen wire

clockwise, set RG0S5, located on rear panel, for zerc
meter reading. Make sure no local signals are being
recaived. 11 will be noticed that a slight change ir
S meter zera setting will change when switching frorm
band to band. Also, when using the ANL circun
there will be a decrease in the S5-Meter reading

This is norimal.

to pin 1 of terminal strip adjacent to V5.

VFO ALIGNMENT
ALIGNMENT OF 5175 KC FILTER TRAP
r . L A locking type trimmer condenser is provided fo
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Tune VFO to 14,325 ke, insert RF signal to antenna When dial callbration changes beyvond the adjusting

at 13,000 ke and tune RF generator for heterodyne range of the fronl panel dial set control, callbration

signal in speaker. Adjust L603 and L&04 for may be restored by carefully adjusting the rimmer
minimum heterodyne signal, for that range. It may be necessary to locsen the

locknut. Be sure to tighten it again.
ADJUSTMENT OF CARRIER FREQUENCY _ ‘
The following chart lists the actual ascillating fre-

A, With dummy load and output meter attached, quency of the VFO at band edges:
tune lcansceiver for max imum output.

B. Null out carrier with PTT pressed and sel rest-

ing plate current to 50 ma with bias pot. Oscillator Frequency
(. Connect AF generator to MIC JACK, adjust 3500 (13.85) 8673 KT
MIC. GAIN full COW. 3800 (14.15 8573
Procedure: 4000 (14 .356) 1743 |
1, With AF generator at 1500 eps. increase MIC. FLLLL, E:}E
GAIN to produce a 10{) ma. reading on the T200 1
7.3 (K) 12,473

meter,

i

2. Adjust ZB01 for maximum meter reading. m 15,827
—i250 | ieom
3. Adjust both top and battom cores of £1301 for TE5s
maximum meter reading. 22' L
4. Adjnst MIC. GAIN for meler reading of 300 28,000 il
" e W S—
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I, PARTS LIST

CAPACITORS C416 270, 57 2500V Mica Cl1306 .01 +80-20% 300V Dise
Ci¢1  .002,20% 1 KV Disc . .- 'C417 320 pf P.A. Tune Cldul 29, 3% oIV Mica
C102 .01, +80-20%, 500V B&* “C418 50 10% 6 KV Disc Cl402 50, 5% 500V Mica
C103 .002, 20% 1 K¥ Dise's -~ C419 100 10% 6 KV Disc C1403 50, 5% 500V Mica
ci04 .01, J500VDisc (420 410 pf P.A. Fine Load C1404 15, 5% 500V Mica
Clo05 .01, + T Eﬂﬂvm ;G421  Two L5O = 5% 1000 WV Mica C1405  §-30 pf Ceramic Trimmer
cC108 50, 8% 5mhﬁlﬂ 22 Two 150 = 5% 1000 WV Mica C1406 6-30 pf Ceramic Trimmer
€201 .01, +80-20%, 500V Dﬁe C423 330, 10% 500V Mica C140%7 .01 +80-20% 500V Disc
Co02  40.30-10-20 Mid. (424 330, 10% 500V Mica C1501 .01, 400V Mylar
450-450-450-25 WV Elect. (425 334, 10% 500V Mica C1502 .01 +B80-207% 500V Disc
C203  .002, 20% 1 KV Disc (426 330, 10% 600V Mica C1503 .01 +80-20% 500V Disc.
Co04  .001, 5% 500V Mica C427 330, 10% 500V Mica L1504 100, 20% 1 KV Disc pnit 751
05 A ET SN Aica 40K A8 10T 0017 hling CIB08 .01 =B20% R0V Tse -
i 24, 55@. LIV Mien 4259 330, 105 500V Mica CIBO6 20 mif 2EVDE e
CO07 120, 5% S0V Biiea C4B30 002, 207 1 KV Dise CLE0T 4T 200V
C208 27, 5% 500V Mica C431 .47 10% 100V Mylar C1801 80 mf, 150 WV Electrolytic
C205 En, 5% 500V Mica C432 .01 Disc 8M C1602 .01 +80-20% 500V Diac
Calo 27.5% 300V Mica Ce01 .01 +AD-20%, BO0Y Disc Cleld 1 MF a0V
C211 B0, 5% 500V Mlca C602 .01 «80-20%, 500V Disc Clelq4 2 MF a0V
C212 1.5-20pf Mice Trimmer Ce03 N1 +/0-20%, 500V Disc C17v01 270, 2% SM
(213 3.3 pf 10% 500V Ceramic (604 10, 5% 500V Mica Cl702 470, 5% 5M
0214 .1 mf 10% 200V Mylar Ce05 5. 10% NPO 1703 430, 2% 5M
C215 100, 5% 500V Mica CEO6 100, 5% Mica C1704 27. 5% 5M
C216 .5 10% NFO Disc C607  1.53-20 pf Mica Trimmer £1705 430, 2% SM
C217 10, 5% 500V Mica C701 30, 107 1 KY Disc C1l706 5-12 Main Tuning
C21is 100, 5% 500V Mica C702  30. 10% 1 KV Disc CLl707 .01, 500V Disc
C21%  1.5-20 pf Mica Trimmer C703 .01 +B80-20% 500V Disc C1708 5 pf Trimmer
301 .01 +B0-20%, 500V Disc 704 220 59 500V Mies C1709 22, N 220 Disc
C302 .01 +B0-20%, 500V Dise (705 430 5% 500V Mica C1710 10, N 1'5'3 Disc
_ RN 100 B SO hdino TG O, A0ML 1¥en E711 A N 150 ,,l,_=_ —
SAR Ko £ e ! : ._.,_I__ !{ T arth xi3 . ,,_i_ P N A
- IN 150 Disc C306  27,5% 500V Mn:a C803 .01, +80-207, 500V Disc
NP Dlsc C207 50, 5% 500V Mica CREO4 10, 10% 1 KV Disc
i Trimmer C308  .002, 20% 1 KV Disc CBO5 .01, +80-20% 500V Disc
o0y Dise C309 510, 5% 500V Mica C806 50 3% NT50 Disc
f Dial Set C310 540, 55 300V Mica C507 50 5% NT750 Disc
N 75 Dise C311 100, 3% 500V Mica 901 .01 +B0-20% 500V Disc
NPO Disc (312 680, 5% 500V Mica CH02 .01 +B0-20% 500V Disc
f Trimmer C313 50, 5% 500V Mica C903 .01 +80-20'% 500V Disc
N 75 Diac C314 91, 5% 500V Mica Co04 .01 +80-207 H00V Dise
) Ceramlc Trimmer C315  1.5-20 pf Mica Trimmer  C1001 100, 5% 500V Mica
0, 5% G0UV Mica C316 15, 20% 3KV Disc C1002 220, 20% 1 KV Disc
pf per section C317 330, 5% 500V Mica C1003 002, 205 1 KV Disc
C318 .002, 20% 1 KV Disc C1004 001, 20% 1 KV Disc
C319 G8pf DMI15 1005 001, 20% 1 KV Disc
: C320  1.5-20pf Mica Trimmer 1008 .22 mf 200VDC
alims C401 .002, 207 1 KV Disc C1007 500, 20% 1 KV Dhsc
ohms C40% 002, 20% 1 KV Disc 1008 002 20% 1 KV Disc
{ - 1 watt C403 .01, +80-20%, 500V Disc {1009 002 20% 1 KV Disc
{ - 2 waltt C404 .01, +B0-20%, 500V Disc  C1101 001 207 | KV Disc
{ (0405 .01, +&0-20%, 500V Dise 1102 .01 +B80-207 500V DMsc
L« 2 walt c406 10 rnI 154} W"iJ tlectrolytic 1104 001 500V Disc
K - 1 watt C407 .01, +80-20%, 500V Disc 1201 .01 +80-20% 500V Disc
K C408 .01, -1-5{]-2-[]?{., 500V Thse 1202 220 20% 1 KV Disc
K C4a09 .01, +80-20%, 300V Dlse £1208  .0047 10% 1000V Mylar
K C410 002, 1 KV Disc Cizod .1 200VDC
{ C411 .002, 20% 2 KV Disc C1301 .01 +80-20% 500 Disc
K (412 .002, 20% 2 KV Disc 01302 220 20% 1 KV Diac
K C413 20 pf P.A. Neut. Trimmer (1308 .01 +80-20% 500V Disc
| ohms C414 15, 20% 3 KV Dise C1304 .002 20% 1 KV Disc
1 C415 270, 5% 2500V Mica C1305 .01 +80-207 500V Disc
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>1713
Ci714
C1715
1716
C1717

Cl718
Cl715%
C1720

C1721
1531
Cl1752

ClA-B
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RESISTORS

R101
K102
K13
104
R201
R2012
R203
R0
R205
R20%
R207
R3ix1
K302
R303

Rk

B2

26

47]
121
271
18}
.7
a8
6.8
4.7
271
10¢
270
100
10k
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B30 8.2K R140d4 27K L1702 40M v,\an Coll
R306 10K R1a05 1K L1703 - 15M- ¥FO Coll
R40L 2.2 Meg R1601 150K L1704 10M- VFO Coil
B402 1K R1502 1K L17GB RF!.;} 200 uh
- =TT TTWT e TUFTR e rOSTIEGRT R T T s s
| LA i 00 onms Bl5a ZT0LL S
R406 470-6%-1/2'W R1506 47K Z301 = Parasitic ﬂuPPImﬂr
R4O7 10K - 10 watt RI601 800 - 10 watt 2401  Parasitic Suppressor
R408 1 chm-5%-1watt R1602 900 - 10 watt 4501  Parssitic Suppressor
RA0Y 1ohm-5%-1watt R1603 27K Z8(1 5175 ke LF. Trens.
R410 10K Bias Pot. R1604 27K Z901 5175 ke LF. Trans.
R4ll 10K -1 wati R1605 750 - 10 wakt 21301 5175 ke BAL. MOD. Trans.
R41Z  4.7K R1606 6K - 10 watt T1201 A.F. Gutput Trans.
R415 4.7K R1608 100K SWITCHES
3 R&601 1K R1609 470K 2.1 Power Omn-{Hf
RG602 56 ohms R1610 2VIk (part of AF & RF Gain Contral
E60D3 47K -1 wat Al1611 2T3K o2 CAL-REC-TUNE-CW
Ra01 1K Eigl2?2 10K RF Galn Pot 53 VOX PTT
RTD1 27K R1613 270K 54 A-B-C-I>E-F Bandswitch
RT02 122K -1 watt Ri16I4 2TK 5-5 PA Coarse Load
R&0)1 470 ohms R1701 1K, 5% 56 Sidehand =Selector
RE02 585 obhms R1702 1K, 3% 5T ANL ON-OFF Switch
H803 47K R1703 1K, 5% 546  OSC. Selectar
BRI 1 KK R1704 470 ohms 5%
R902 100 ohms R1706 2.7K DIODES
RS03 27K - 1 watt R1706 27K D401 TS52 ALC Diede
RO04 47 ohms R1707 470 ohms 5% D402 TS-2ALC Dicde
Ro05 100K R1751 1 Meg. D1001 IN34A ANL
RI08 100K - 5% R1752 27K D002 IN 34A ANL
RO0O7 1K SMeter Zero R1753 10K D1601 1IN 2974A Zener
R10d01 10K D1602 TS5-2 Relay Quieting
RI002 1K COILS D166G3 TS52 AGC Charging bypass
R1O04 270K L102 16 mc -4 uh RELAYS
R1005 2.2 Meg. L1003 12mc-Tuh K1 4 PDT Relay, 12 VDC Coil
R1007 270K ngé ga me - 2 uh CRYSTALS
R1008 1 Meg. L L mc - 2 uh Y1401 6176.8 KC Car, Osc.
R10098 2.7K L203 14 mc-J.2 uh Y1402 5172.8 KC Car. Qse.
RI1OI0 100K L204  7Tme-3.6ub v1751 100 KC Crystals Calibrator
T S ||+ S N | 00 B I 1 S —
R1102 1K L206 RFC-200uh | TUBES
R1103 47K L2077 5173 ke Trap - Toroid V1 £ EW6 VFO Amplifier
Eiild 27K [.301 28 mc-2 uhb v 12BES Trans. Mixer
RIL0G- 270K L3027 21 me- Juh V3 BGKS P.A. Drive
R1106 120, 1 watt L33 14 me - 3.2 uh V4 EEHFS Power Amplifier
b R1201 1 Meg. A.F. Gain Po 1304 Tme-3.5un V5 6HF6 Power Amplifier
| Ri202 470K [305 4 me-11uh V5 12BZ6 Rec. B.F. Amp.
R1203 270K L306 RFC-200 yh VT 12BFA Rec. Mixer
R1204 470K 1401 14 me- 0.8 uh V8 6EW6 1st L.F. Amp.
R1301 47K 1402 4 mec-Guh V9 12BA6 2nd L.F. Amp.
R1302 47K L4U3  RFC-J8 uh V10  12AX7 Prod. Det./Rec. A. F.
RH1303 150K 1404 RFC-3200uh V1l  BBNS8 AGC Amp./Rect
R1304 4.TK 1405 RFC-50uh Viz  6GKS A.F. Qutput Amp.
R1305 BK CAR BAL. Pot. L1406 RFC-17uh V13 7360 Bal. Mod.
RI3D6 4TK L601 28 mec-1.2uh vid 12BA8 Carrier Oscilletor
R13D7 47K L8602 5175 ke-80uhb V15 12AX7 Mic. Amplifier
R1308 100K L6803 13 nw, 30 uhb V16 0A12 Voltage Regulator
R1308 100K LEO4 13 me, 1.5 uhb V17 12VAS 100 ke Oacillator
R1310 27K LG5 18me, 17 uh
R1401 1 Meg. L7G1 RFC-200uh TRANSISTORS
B1402 270 ahm L1ot1 RFC-200uh gl ZNTO6
186






