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INTRODUCTION

The Bwan Model 250C Single Sideband Trans-
ceiver together with its accessories and optional
cguipmont is designed to be used for B0 AM or
CW communications in the d0-3 me. amateur
radio hands. MARS frcgucneics may alse be
covered by using the Model 510X oscillator ac-

CERELITY .

The Model 2500 gencrates a single sideband

viltape repulated. A 230 ke crystal calibrator
for checking dial celibration is also included.
Push-to-talk operation is standard, with provi-
siong for plugging in the Model VX-2 accessory
Vox unit for autamatic voice control. Other ac-
cessories which may be added include the Model
210 External VFO, and the Model N3-1 Noize
Silencer. These aecessories plug directly into
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sncl-:et; ide em otl back of the 23007
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BPECIFICATIONS:

FREQUENCY RANGE REAR PANEL CONTHOLS
AND CONNECTOGHS
30-34 mc.
Bias Adjust. OW key jack, Jones plug puwer
POWER INPUT connector. Vox connactor, Antenna jau:l-:':.j 5-
. . Meter zero, Auxiliary relay switching. Uunt-
Single Sideband, Suppressed Carrier: board VFO connector. Noise bianker connec-
240 wetts, PEFP. tors
180 watts, CW input. ]
10 watts, AM input. VACUUM TUBE COMPLEMENT
DISTORTION Y1 GEWE VFO ﬁmp]ifiﬁl
. : y ’ itte
Dvigtortion producls down approx, 30 db. Ei ééﬁi&iﬁ gg;ﬂi.ml or IREr
» . l.f.
UNWANTED S8IDERAND SUPPRESSION ve Ben poaer fnﬂfhlﬂi.r
Unwanted sideband down more than 40 dhb. V6 6CW4 First RF Amplifier
V7 GCW4 Second RE Amplifier
CARRIER SUPPRESSICON V8 GHAD Receiver Mixer

VO SEWE First IF Amplifier
Carrier suppression greater than 50 db. V10 12RAE Sepond IF émn]mgr

! : v1d aKbe Audio Amplitier
Lesg than 0.5 microvolt at 5 ohms impedance vid 8IHS Bulanoed Modulator

for signal-plus-neise to neise ratio of 10 dh. : .
T V15 12BA6 Carrier Qacillator
Nuise figure betier than 3 do. V18 12AX7 Mic. Amplifier/Trensmit Audio
AUDIC QUTPUT AND RESPONSE V17 OA2 Voltage Regulator

V13 12BASB 26iRC Calibrator
Audio output, 4 wullzx to 3.2 ohm load. Re-
ronse_essentially flat framg 300 Lo 3000 cog in DIQDE AND TRANSISTOH COMPLFMENT
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MODEL 250C TRANSCEIVER

A. CIRCUIT THEQRY

GENEHRHAL DISCUSEION

The Swan 250C transceiver provides single side-
band, suppressed carrier transcciver opcraetion,
and gcncratecs the single sideband signal by
mecans of e crysial lattice fillter, To permil a logi-
cal diseussion of this moede of operation, certain
definitions are necessary, In a normal AM signal
{double sideband with carrier), a radio frequency
gignal is modulated with an audie frequency
signal. Thiz i3 considered by many te be merely
d case of varying the amplitude of the carrier at
an audic rate. In fact, however, there are actually
sideband frequencies generated, which are the
resulte of mixing the RF and the A}V signals.
These sidebands are the sum of, and the differ-
ence between the two hctr:md:mr:d signals. In
the detection of this conventional AM slgnal the
two sidebanda are mixed with the carrier 1o re-
cover and reproduce the saudio intelligence. This
iz an incfficient means of lranzmiszzion, because
only 25 percenl of Lhe transmitted power 8 used
to Lransmit intelligence, There are other atten-
dani drawhacks, also, The bandwidth of AM
voice transmission i approximately 6 ke, whila
the actual demodulated audio is only approxi-
rmately 3 ke, The result is inefficient use of the
frequency band, and over half of the alloted band

- -sideband, suppressed carrier signal in the follow-

ing manner. Carrier is generated hy V15 Carrier
Oseillator, which is a Pierce oscillator with the
crystal operating in parallel resomance. This
stage operates in boih the transmit ond receive
modes. th*}rtansrmtting* the RF output of the
oscillator .0 jected into the contrel grid of the
palanced M-duletor, V14, This balaneed mmodu-
letor is a beam deflection tube, and opetates
similar to a cathode ray tube in that the ¢lectron
beam from ithe cathode ia defleeted to one output
plate ar the other by the charge appearing on the
dellection plates. T\"I'u:} carrier signal fed to the
contrel grig of Lhe balanved modulator appears
on hoth plates of the cutput. The two plates are
vonnected to Transformer 21401 in push-pull, 30
the carrier signal cancels itself out in Z1441. The
deflection plate DC wvoltages are adjusied by
means of the carrier balance contral so that the
RF being fed to the output plates will cancel out,
and the cutput from Z1401 will he zero. Audin
signals from the Microphone Amplifier, V1§, are
appiicd as a modulating voltage to one deflection
platc, and the two sldchands resulting from the
carricr signals appcar in the output of transform-
el Z1401. Carrier suppression is spproximately

hiia 0!

congestion.

In ihe single sideband, suppressed carrier mode
af Lransmission, only one u!Plht-'- sideband signals
1:-1 lransmitted. "'|f'"t'uI “nther sideband and the car-
rier are suppressed to neglipible level In addi-
tion to increasing the transmission efficiency by
a factor of four, single sideband effectively
doubles the number of stations or channels
which can be used in o given band of freguencies,

It should be remembered that in the single gide-
band, suppressed carrier mode of transmitting,
the unwanted sideband and carrier are only sup-
pressed, not entirely eliminated, Thus, with a
transmitted signal from a transmtiter with &0
db. sideband suppression, the other or unwanted
sideband will be present, and will be transmitted,
but its level will be 40 db helow the wanted side-
band. When this signal is received at a level of
20 db owver H30, the unwanted sideband will be
prezent at a level of approximately 55, The same
s truc of cerricr suppression. With carrler sip-
prosgion of 31 db, and a signel level of 20 db over
50, carrier will be present al a level of epproxi-
mately 53 Lo 34,

In the Model 230C transceiver, the single side-
hand suppressed carrier signal is generated hy
the crystal lattice filter method. For details,
refer to the schematic diagram and to Fipures
1,3, and 3.

SIGNAL GENERATION
When the push-to-talk switch on the microphons

{1 rparsad] s fremnepeifdar wauidiom AF tha fEaTE-

The double sideband, suppressed carrier signal is
then coupled from the secondary winding of
Z1401 to the crystel filter, which suppressed the
lower sideband, and permits only the upper side-
band to be fed Lo the First IF Amplifier, ¥. The
carrier frequency is generated at approximately
10898 ke.

The crysial filter is designed with a passband ex-
tending from 10,898.3 to 10,8011 ke af the 6 db
points, Thus, only audio modulation from 300 to
3100 vycles s passed by ihe filler.

Q1, the VFO 2NT06 Oscillator, operates in the
common baze configuration as & Colpitts oseil-
lalor. @2, the Emilter Follower is used for isola-
tinn and impedance matching purposes. The
extremely pood regulation achieved through
using the Zener diode regulator DITH across the
bias supply voltage, alse contributes to the sta-
bility. Q33 is a Buffer Amplifier stage which
provides further isolation, The VFO in the Model
250C exhibits good stakility after the initial
warm-up period. Drift from a cold start will he
approximately 2 ke for the first hour, After the
Initial warm-up period, drift will be negligible,

The single sideband, suppressed carrier signal
from the First 1¥ Ampllfier is fed to the Trans-
mitter Mixer, V2, where 1t iz hetercdyned with
the VFO 515_{:1&1 The resultant signal ot the de-
sircd transmit froequency is amplified by the
Driver, V3, and the Power Amplifiers, V4 and V3.
The zignal from the YFO Amplificr is initiated
in Lhe Lransislorized VFEO-Emitter Follower cir-
it G311 QA und G The <ienal from 1the YWEL)
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MODEL. 250C TRANSCEIVER
A. CIRCUIT THEODRY (Cont.)

V15
ﬁU'.Il.TIEI
OUTPIIT

T S
DET, AMP ' 1
. I | | |

i3]
iy Y13 VD 1. ]E Ve _T
el AR IRE AN T ARE"
. | P CRYSTAL
o e e
e Y SN
FIGURE 1 BLOCK DIAGHAM. RECEIVE MODE
Fr———" /== r==="7 -
| 1 1 Vi i 3 4 - V3
1 I I : ?ﬁ_ﬁ&% DRIVER Eﬁ
L. - —— 1 L_ __ I T l
e I it
1 | | 1 ria LYy ! 1 = Pi
o ] e lee] e P
L - I l T
r [ D
ViR VIEA Vid O . I | I I
DR R e e L

FIGURE 2 BLOCK DIAGRAM. TRANSMIT MCDE

-1d =B

ot -3 -X r +E -4 =L

+i

110 K:ilocyclen

4 OB

M

10

Gl

Ri

R NI ——— N — ]

i

10,808 Fi: Carrker Fres.

FIGURE 3 CRYSTAL FILTER. TYPICAL CHARACTERISTIC




1 MODEL 2508 TRANSCEIVER
A. Glrouit Theory {(cont.)

TUNE AND CW OPEHATION

Neormally, the fre%uﬂncy of the carrier oseillator
is approximately 300 cps outside the § db pass-
band of the crystal lattice filter. In TUNE posl-
tion, to cnable the tranemitter to be tuned to the
maxinum power output condition, the fequency
ol the carrier oscillator is moved approximalely
800 cps lo place it well within the passhand of
the crystal latlice filter. At the same time, one
deflection plate of the balanced modulator is
grounded, unbalancing the modulator and allow-
inp full carrier inpul [ur Luning purposes, A simi-
lar procedure is followed for CW to allew full
carrier output during CW operstion. During CW
operation, the cathode V16A is disconnected from
ground. This allows CW operation with no acci-
dental audio modulation from the microphone.

RECEIVE

In RECEIVE position, or at any time when the
trangmiiter is nol in TRANSBMIT, all cirecuits
uged in transmitling are disebled through the
relay controlled circuits, K1, K2, The relays are
energized for transmilling and de-cnergized for
receiving. Helay K2, when de-energized, connecis
the antenna to the receiver inpul coil, LG0Z, and
to the First Receiver RF Amplifier, V6. 1601 is a
38 me. trap for TV “birdies” from Channel 2 and
1.604 is o 20 mc. trap. The interstage cojls, 1.701-
702 couple the Second Receiver RF Amplifier, V7,
to the control grid of the Receiver Mixer, V8. The
local oscillator signal from the VFOQ Amplifier is
now used to heterodyne the reeefved signal to the
IF freguency. All IF amplification is accomplish-
ed al lhix frequency, nominally 10.9 me., through
V9 and V1 IF amplifiers. In the Produet Detect-
or VI1A, the TF signal is helenudyned with the
carrier frequency generaled by the Carrier Oscil-
Iator, V15. The resultant audio signal is then am-
plified hv Y11HB, which then vopnles te V]2, the

those tubes that operate in the transmit mode are
operative, all others being biased to cuteff
through the relay contacts. In the RECETVE posi-
{itin, with the relays de-energized, the tubes that
are used only in transmit are cut off in the same
manner. Reluy K2 when de-energized, feeds sig-
nals from the antenna 1o the recelver, and is used
aleo to control exiernal switching cireuits.

POWER RATING

The Swan 250C 1s capable of 240 watts, FEP input
under sleady state two-tone test conditiens, when
operated with any of the recommended power
supplies. The peak envelope power, when vowe
modulated, is somewhat greater, typieally 280
watlts, or mare.

Recommended power supplies produce e no-load
plate voltage of approximalely 925 volts. Under
TUNE eonditions, or CW ﬂ?l:!l‘atil}l'!, this voltage
will drop to approximately 740 wults. Under
steady state two-tone modulation, the voltage
will drop to approximately 770 volts. If the power
amplifier idling current 15 40 ma, and the two-
tone current, jusl before flat-topping, is 220 ma.,
the peak two-tone eurrent will be 320 ma. Under
these conditions the PEP input will be 770 yolts
time 32 ma, = 24ft watts. Undcr volee modula-
tion, because averapge puwer iy congiderably less,
the power amplifier plaie and screen voltages
wili be maintained higher, even during voice
peaks, by the power supply filter capacities. Pealk
plate current will therefore alzo be higher Lhan
with two-tonc test conditions. Readings of cath-
e current will not reflect this power input,
huwever, because of the damping in the cathode
current meter. Cathode current readings under
normal voice input should not exceed approxl-
mately 125 ma.

B. INSTALLATION
GENERAL

A—— b




1 MODEL 250C TRANSCEIVER
B. Inataliation (cont.)

Power rei:ﬂ.iirements for the Swan 250C are listed
in the following takle. Pin conneclions to the
Jones type power connectar are listed as an aid in
connecting other brands or home-brew supplies.

EXTERNAL CONNECTIONS

Audio sutput from the transceiver is provided ot
pin 12 of the Jones plug. The other speaker lead
goes to the common chaseis ground al pin 6. Out-
put impedance i3 between I and 4 ohma. For
mobile installations, the car broadcast spesker
may be used, in which case a DDPDT selector
switch shuuld be instalied to select the broadeast
receiver or lranscelver output. (See Page 17.)

EXTERNAL SWITCEING

Cin the rear of the 350C chassis is a thres lug tor-
minal conneetion for external switching., Thesc
conneclions are marked “IRY (receive), “C" (com-
mon), and “T" {iransmit). When in the receive
position the “B™ and “C" terminals are connecled
and in transit the “T" and “C" terminals ara con-
nected. These connections are made through re-
lay K2 and are uzed for switching an antenna
relay, a finat amplifier, «ie.

JONES PLUG CONNECTICNS

Finl Mominol Witirmum Maximum

g | o |E0YRC | f0 RS | e,

I{;ﬁ%ﬁf 10 ﬂﬁ VDC | uas voe | 25 vﬁg

e | 3|1 A | 100 vnC | a0 viC

pmens | fiove sy aes

Voltage | 5|20 MA | 10 VDC | 145 ymC
“AL or L
MICROPHCGNE

The tnicrophone input is deeigned for high im-
pedance microphones onty. The choice nf micro-
phone is impeortant for good epeech qualily, and
should be given serfous consideration, The crys-
lal lattice filter in the transceiver provides all the
regtriction neecssary on audio response, and fur-
ther resiriction in the microphone is not required.
It Iy more important to have a microphone with
a smouth, [al response throughout the speech
unie. Thae microuho slug st he n standard

Elug. With many microphones, the push-to-talk
ullan must be pressed to make the microphone
pperative. For ¥OX operation, this fealure may
be dinabled, if desired by opening the microphone
case mnd permancntly conmecting the contacts
which conirsl the microphone,

ANTENNA

Any of the common anlenna systems designed
for use in the § meter amateur band may be used
with the Swan transeeiver, provided the input
impedance of the transmissiun line is not outstde
the capability of the pi-output matching network.
The transmission line should be of ihe coaxial
cable Lype. An antenna system should show a
slanding wave ratio of less than 2:1 when using
50 or 70 olun eoaxial transmission line. IF open-
wire ur halanced type trangmission line is used
with the anlenna, 8 suitable antenna tuner is re-
commended helween the transceiver and lhe
feedline. Various types of antennas are available
from your dealer. and for the antenna builder,
many are described in the amateur handbooks,
alzo available from vour dealer. Remember thal
even the most powerful lransmitter is useless
withotit a proper and efficien! antenna syster.

C. CPERATIQN

Befure connccting any eables to lthe Swen 230C
perform the following steps:

1. Rotate the PA BTAS cuntrol on the rear
chassls apron, fully counter clockwise.

¥ Rotate the CAT, -REC -XMIT - CW - TUNE
SWITCH on the lower left of the front
panel to KEC.

3. Rotate the RF GAIN Control counter clock-
wise to operate Lhe power switch to OFF.

POWER SUPFLY AND ANTENNA
CONNECTIONS

i. Conneet the 50 to 753 ochm antenna feedline
i the coaxial cotinector on the rear chassis
panel.

2. {onnect the power supply cable to the
Jones connector on the rear chassis epromn.

J. Conneet the power supply to the proper
voltage source,

WARNING

DANGERCOUS HIGH VOLTAGE IS PHE-
SENT OM THE PLATE OF THE POWER
AMPLIFIER WHENEVER THE POWER

e e — —— e — —— -
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ON-OFF SWITCH
{On AF & RF Gain Turns power supply on and
Knob} off.

CAL-REC-XMIT-CW-TUNE

Calibrate

Recejve

Amit

L

Tunc

1.

o T T T T

MMic. (fain

All voltages arc apoplied to
Transeeiver. Grounds cath-
ode of V18, Remowves ground
Iten cathode of V16A.

All voltages are applied to
transceiver,

12 volt de cireuit through re-
lay K1 and K2 is completed,
and tubes uaed only in re-
ceive are bissed to cutoff,

All cirenits for transmit are
energized. as ahove. Capaci-
tator C1203 in the carrier us-
cillator is removed from
groynd. Coarrier must be in-

serted with CATL, BAIL. con-
trol.

Summe as CW excepl Lhal car-
rier is fully inwerted, and
meler reads relative outpul,

Controls potentiometer R-
1603 in the grid of VIBA and
sonitrols amowunt of audio to
the balaneed modulator.

HECEIVE OFPEHATION

Rotate the RF CAIN Conlrol eclockwise Lo
full cluckwize pusition. The power swileh
will vperale applying filament, retay, hias,
medium, and EH{!I volt high vollage to the
tramscsiver.

Wait approximalely one minute to allow the
tubc filaments lo reach operaling lempers-
ture. During this peritdd, perfurm ithe [ol-
lowing steps:

{a) Ratate MIC. GAIN fully eounter-clock-
wise,

(] Ruolale CAR. BAT.. control to the mid-
sealp position, with white dot on knobh
alipned with the long index mark on the
panel

{c) Presel PA PLATE control ta 10 o'clock
prosition.

CAR BALANCE Controls potentiometer R-

1410 in the balanced modula-
tor deflection plate circuit,
and pemits nulling out the
carrior.

BF GAIN {ontrols  wvariable resistor
R1912, common in the grids
of receiver mixer Vi RF
Amplifier, V9 and V10 TF
Amplifiers.

Al GAIN Controls potentiometer R-
1301 in prid eircuil of V13
AF Oalpul, and controls
sudii volume.

FUONCTION Changes transceiver from

SWITCH 5B te LSE or AM Mode.

VERNIER K Ciomtrols C2010 in frequency

TUNING determining tank cireuit of
VEFO.

YERNIER MC Controls C2015 in VFQ.

TUNING

A GRID Controls C105 in plate tanks
of troansmitter mixer and
driver,

FA TUNE Controls C4)5 on pi-network
t tune final power amplhi-
fiar plate to resonance,

FaA LOAD Controls C404 in pi-nelwork

to match impedance of wat-
pul load.

{d) Preset PA GRID control to 10 ¢'elock
position.

(e} Preset PA LOAD to mid-pusition.
{f) Sct tuning dial to desired operating fre-
quUeney.

{g) Sel AF GAIN contrel to approximately
12 o'clock position.

(h) Set receiver lunclion dwitch to either
L5RB, USE or AM, whichever mode is
desired.

. Adjust the PA GRID control for maximum

receivar noize. Then tune across the hand
for signals.

. The main tuning knok is lakbeled MC. Range,

To tune the lower 300 KC of the 6§ meter
band, set this control to the 50 me index
mark. T tune higher in the band, the main
tuning control must be advanced 5 me (G0
ECY i a time,




B, The 23 KC calibrator will prove useful in
setting the mein tuning diel to an cxaet
280 KC multiple.

NOISE SILENCER

(In the rear of the 2H0C chagsiy ace three phono-
jecks for the SWAN NOISE SILENCER. These
jacks are marked IN, -10V, and OUT. For installa-

;__UGH ingtructions =ee page 2h.
et

:ZHEEEI".’ER TUNING—IMPOHTANT,
READ CAREFULLY. '

Precige tuning of a single sideband signai i3 very
important. Do not be satisfied to merely tune un-
til the wvolce can be undersiood, but take the
extra care of sctting the dial te the exact spot
where the voice sounds natural. Above all, avind
the habit of tuning so that the voice i pitehed
higher than normal. This is an unfortunate habit
practiced by guite a nuwmber of operatars. The
following points help to explain the effecls of
mistuning:

1. If you tune so the received voice is higher
than normal pitch, you will then transmit
off frequency, and your voive will sound
lower than normal pitch to the other sla-
tion. He will probably relune his diel to
make you sound right. If you keep this up,
you'll gradually waltz one another across
the band. If both of you are mistuning to an
unnatural higher pilch, you'll wallz across
the band twice as fast. (And somieone will
no doubt be aceused of frequency driff.)

2, Mistuning results in serious harmonic dis-
tortion on the voice, and should be guite
noticeable to the average ear. Some will
claitn that If they don't ktwow how the other
person's voice actually sounde, they can't
tune him in praperly, but thiz s not true.
With a little practice, it will be feirly casy
to tell, Some wolces are relatively rich in
harmenics, and are easier to tune in than =
peragn. with a “flat” voice. Also, a lransmit-
ter which 1= belng operated properly with
low distortion will be eazier to tune in than
one which s being vverdriven and is gen-
erating cxcessive diatortion. There is no
mistaking when vou have a station tuned
right on the nose,

3. A wvermier comtrol for receive freguency,
sometimes referred to as "incremental tun-
ing” is not available on the Bwan 250C.
Such & device is not necessary if proper
tuning habits arc excreised.

4. Your Swan 250C will automatically trans-
nmit on exactly the same frequency as the
one to which you arc listening, There ix no

adjustment for making them the same, singe
by using the same oseillator for both send
and recelve, it happens automatically, If
geparation of receive and transmit frequen-
cy contral is desired, the model 210 VRO
unit mey pe used.

TRANSMITTER TUNING
CAUTION

The Modet 250C covers frequency ranges cutside
the amateur bands. Care must be exercised not

Lo transmit on these frequencies.

"Tuning of the transmitter is not complicaled, pro-
vided the few zimple steps are followed in the
carrect order. Do not attempt initial tuneup with-
out flrst performing the procedures for Receive
operation described above, The fullowing proce-
dures assume that the unil has been checked out
in Receive position, end a high impedance push-
to-talk microphone iz inserted in the MTC. JACK.

1. Switeh the Funetion Switeh to XMTT mode,:
atvd ohserve the cathode current reading
nn the meter.

2. Quickly rotate the CAR. BAL. control an
lower right corner until the meler reads
minimum, Thiz will occur with the control
near 12 o'clock. If the control has no effect
at this time, do not be concerned.

3. Nexi, adjust the P.A. BIAS control on the
back of the chassis untll the meter reads 40
ma. This iz 40 ma. on the zeroc to 400 ma.
zcale.

4, Now, with the Function Switeh still in
AMIT mode, in rapid succession:

{(a) Turn the CAR. BAL. conirol clockwise
approximately 30 degrees, or one ‘hour”
in position.

(b) Rotate the P.A. GRID control for maxi-
it meter reading.

() Rotate the P.A. PLATE control for mini-
rmum meter reading, or “dip™.

{d) Beerdjust CAR. BAL. control for mini-
mum reading.

NOTE: We cannot overcmphasize the im-
portahce of avolding lengthy tune periods!
B148B tubes are quite expengive and can be
damaged seriously in a shorl time if abuscd.
Although the factory will honor all reason-
able warranty claims, we cannot replace
iubes which have been damaged due to ex-
eessive plate or screen grid dissipation.
Examination ¢f defective tubes will be neec-
essary before factory replacement can be
authorized. P
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5. Before switching to the TUNE position, it

should be noted that the meter will be read-
ing telative R.F. vutput in this poesition,
instead of cathode current as it does in
XMIT and CW pogition. Switch to the
TUNE position, and adjust P.A. PLATE,
P.A. GRII}, and P.A. LOAD controls for
maximum reading. The P.A. PLATE and
P.A. LOAD contrels will interact with one
ancther, so each time one iz peaked, the olh-
er should be re-peaked until the highest
meler reading is reached. There is no inter-
action with the F.A. GRID control, so it
nced only be peaked once.

NOTE: When in TUNE positiun, the meter

rcading at this time 13 strictly a relative
mulput indication to provide a means for

adjusting P.A&. PLATE and LOAD contrals

Lo maximum cutput. This method of tuning
the Power Amplifier is somewhat differenl
and more effective than *dipplng” and
“loading"” to a specific cathode current. By
tuning for maximutn cutput the transmitter
will he operating at pesk efficiency, and
maxitnum linearity, thus alse with mini-
mum distortion products,

. Alter Lhe tranhaceiver has been tuned to

maximurn output, as described in Step 5, it
mey be of intercst to check cathode current,
This may be done by swilching to CW modc,
inserting a CW key in the key jack, and
momentarily rotating the CAR. BAL. con-
trol to full clockwise position. When the key
ig pressed the meter will show P.A. Cathode
Current, and indicates to what puower level
the transmitter is tuned. If a CW Key iz not
at hand, a ateady whistle into the mike will

produce the srame resylt. It will be found

that cethode current reads 250 or more Ma.
The cathode current reading will help indi-
cate the condition of the P.A. tubes, al-
thiugh olher factors can alao affect the
reading, such as condition of the driver
tube, other iubes vsed in the fransmitter
circuitry, and power supply input woltapge.

NOTE—The cathode current level to which
the PA is loaded will have nu bearing on
tube life. When transmitting with normal
volee modulation, average power input will
be the same regardless of how high or low
the PA was loaded while tuning. Peak out-
put, linearity, and lowest distortion will go
along with maximum loading. In other
words, you will not extend tube life by

loading to a lesser degree. The secret of long
tube life is simply to keep TUNE-up peri-
ods short and not tou frequent.

. For BINGLE SIDEBAND transmission:

Leave the function switch in REC. position.
Press the Mic. button and adjust CAR, BAL.
for minimum output. Then advance the
MIC. GAIN control and spesk into the Mic.
Sct the control to the position where the
average meter reading with voice modula-
tion is about 125 ma. With the average mic-
rophone, ithe MIC. GAIN control will be set
between 8 and 12 o'clock, but it may wary
considerably. Avoid cxcessive MIC, GAIN
setling, as this causes adjacent channel
splattering ond distortion,

. For AM tranamission: Tune the transinitier

for maximum output, a5 described ahuove.
Then, leaving the function switch in REC.
position, press the Mic. button, and adjust
CAR. BAL. for 80 to 90 ma PA cathode
current. Advance the MIC. GAIN control to
the position where average voice modula-
tion produces a slight upward flicker of the
meter reading. Overmodulation will pro-
duce distortion on the transmitted signal.

. CW DPERATION

{a) Insert a CW Key in the Key Jack on
back of the 250 Transceiver.

(b)Y Afler tuning for maximum output as
outlined in Step 5, switch to CW mode,
press the key, and insert full carrier by
rotating the CAR. BAL. conlrol. Power
input will then be the rated 160 watts,
In CW opersation it will be necessary to
switch the Funetion control back to REC,
for recciving end then to CW for trans-
mitting,

{c) The transmitting frequency will be gp-
proximately 800 eycles higher than the
receiving frequency. Thus, when iwo
transceivers are tuned to the same fre-
guency, they will hear ote angther on
CW with an 800 cycle tone,

NQTE: The key jack reguires a standard 4
in. diam., 2 cireuil plug. If key clicks are
noticeable on transmissions, a 47 or .5 mf
capacitor of 200 volt rating may be con-
nected acrors the key lerminals for addi-
tional key click suppression.







D. ALIGNMENT AND TROUBLESHDOTING
RECEIVER SECTION:

1.

Adjugtment of the RF and Mixer Coils,
T.602, 1701, 1702, Feed 2 mierovolts from a
a0 me signal generator into the antenna
jack, and connect an AC Qutput Meter to
pinn 3 of the oetal VOX sockel. Thix is the
high woltage plate terminal of the AT out-
pul stagre. Adjust the 3 input cotls for maxi-
mutn output. Then, connecl the antenna to
the zet, and adjust the antenna coil, L60OZ,
for maximum ATF output either oh a signal
ar in antenna noise. LE01 and L604 are pre-
scl amd should nat need adjustment.

Adjustrment of cutput IF coil, Z1001 {locat-
ed in front of Y10} To peak this circuit,
switch the receiver to AM mode, and adjust
for maxirnum AF noise aulpat.

Receiver injection from the VFO amplifier
iripler, V1, is maximized by tuning L1101,
C104, and CI06A. However, Lhese are also
transmitter adjustmients, so normally they
are not adjusted in recelve mode, except to
peak CI0G, the front panel contral, (IPA
GEID) for maximum noise leyel

Loss of receiver volume or sensitivity will
normally  require tube testing. Voltages
may be measured and referred to the volt-
age chart to trace possible failure of s re-
gigtor or capacitor. lowever, a high per-
centage of problems will invalve one or
mare af the lohes, In the received circuitry,
these will be: V1, W6, V7, V3, VI, V10,
V11, V12, V13, and V15

FREQUENCY CALIBRATIQN, APPLIES TO
BOTH RECFEIVE AND TRANSMIT MODES:

The Mcgacycle Range capacitor iz C2015,
and is set to exactly maximum capacity
when tuning the lower 500 EC of the 50 mc.
amateur band. 206 ix in series with Q2015

Y] —r LN LU, -i""‘ iﬁ“E.—;ir_ﬁ'E:-\.n’ .

by mowving a gignal on the kilocvele dial as
far up the 0-300 dial scaie as possible, In
other words, as the KMC dial i turned
toward greater capacity, it will cause a
given signal to move upward on the 0-50H)
ke scale. Rock the MC dial back and forth,
until it iz determined that maximum capa-
city has been reached. The index line on the
panel will be quite close to the 50 me line
on the diel.

2. After the MC dizgl has been el to maximum

capacity, tighten the locking dewvice. Then
tune for the 50 MC calibrator signasl on the
0-200 ke disl. Il should come in at zero on
this dial. Adjust the VFO trimimer, 2114,
=0 it does,

NOTE:

C2016, the MC BANDSFREAD CAPA-
CITOR, is located on the right side of
the VFO compartment. This capacitur
is pre-set at the factory and should not
neecd adjustment,

Note that with this calibration swstem, the fre-
guency cannot be tuned below 50 me as long as
the KC dial iy nol tuned belivwy the zern index.
Adiustment of the MC dial can only move the
frequency up higher in the band. Thiz is the
reasan for wanting to make sure the MC dial
ia sel exectly al maximum capacily hefore zel-
ting {2014,

After the above calibration adjustment has
been made, the MC dial will read approximate-
ly carreci. As it ixs moved up in b me steps (500
ke steps), the KC dial will tune 30.5 to 51 me,
5l te 31.5 me, ete, Accuracy of the KC dial,
however, will he most nearly correct in the 50
to 505 me range. IL will be quile cluse in the
50.5 to 31 me range, and then will begin deviat-
ing to where in the 33.5 to 54 mc range it will
be useful primarily as a logging scale, With the
200 ke calibrator, any 250 ke poinl can be accu-

fgrr - wimrd rm am
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PARTE LIST

CAPACITORS All capacity values listed in pico farads. unless otherelae npacifiad.

101 .002; 20% CB04 001, 205 Clo06 1 ml, 60 volt
C102 002, 204% C805 220pf, 5% c2001  470pf, 5%
C103 01, +80-20 BB 001, 1kv Feed Thru C4002 .01, +80 20
| Cl104 20pf Trimmer ol 01, +80—20 C2003 002, 20%
C105 4 Section Varisble, Spf C'R02 10pf, 105% N1500 C2004  430pf, 2%
per saction 3 1, A-/0-20 C2005  430pf, 2%
C106 002, 20% ChiM 01, +80—20 C2008  27pf, 5%
C107 Spt, 0% QC Cans5 Q1 C20U7  2T0pf, 2%
C201 002, 20% Cl0D1 .01, +80-20 C2008  470pf, 5%
C202 40—40 MFD, Cio02 01, +40-20 2008 01, +80—20
450 -450 WV Elect, CloU3 .01, +B0—20 C2010  5—12pl, Main Tuning
203 002, 30% Cl004 01, +80—20 C2011  10pf wariable
204 20pf Triminer 1101 150pi, 3% C2012 10pf N470
C205 1 mf, 200 volt C1102  220pf C2013  20pf N15¢
C206 102, 207 C1103 002, 20% C2014  10pf variable
C301 02, 20% C1104 .22 mif, 200 volt C2015  BOpf variable
C302 002, 20% Cl105  .0NJ, 200 C2016  50pf variable
C303 540pd, 55 C1201 002, 304 C2017  22pf NT5
_ 304 002, 20% C1202  .001, 209 C2018  10pf NPO
;‘ : C4an 01, +80—20 C1208 001, 20¢% C2019  12pf.
: C402 01, +80-20 C1204 01 1-80—20
C403 01, 18020 Cl205 .01, | 8020
C404 200pf variable, 1501 220pt RESISTORS
. PA. Load Cl302 .01, ~80--20 Rin 12k —IW
. C405 20pf variable, C1303 0047 mf, 1kv R102 Tk —1W
b P.A, Tune C1304 .01, +80-20 K103 56
C406 002, 209 C1401 .01, +80—20 R104 47
C407 002, 20% Cid02 .01, +80—320 R201 lk —1W
C408 270pf, 2.5kv Mica Cl408  220pf R202 2TK
C409 270pf, 2.5kv Mica C1404 .01, +80—20 R203 27k
C410 20pf variable, C1405 .01, +50-20 R204 18k —2W
P.A, Neut, Cl406 .01 mf, 400 wvolt RA01 100k
C411 002, 20%, C1501  8—30pf, Trimmer K302 270k
C41% 002, 207% C1502  §—dipi, Trimmer R303 100
C413 002, 20% C1503  30pf, 5% R4 10k
C414 002, 20%. CI1504  20pf, 5% R402 1k
C415 002, 20% C1505  .002, 20% R403 27k
C416 002, 204, CI1508  20pt, 5% R404 100
C417 002, 20% C1507 .01, +80—20 R405 100
C418 002, 20% CI601 .01, +80-20 F406 1k
C419 002, 20% Cl602 .01, +B0—20 R407 100
CB01 120pf, 5% C1603  100pf, 20% N1500 R40R 1.5k
C602 001, 20%. C1604 01, |80-20 R4 1 —1W —5%
CROZ 001, 2074, {1801 150pf, 5%. R410 1--1W --5%
R4 01, 20%% cignz .01, +80—20 A411 10k P.A. Bias
605 100pf, 6% Cl804  80pf Trimmer R412 10k —1W
g;gé Eu%fi ;E-gP'J C1804 28 me. trap R0 100k
01, 20% 0L 1 REU2 56
C704 .0, +80—20 C1801 ﬁi’.ia Tk;rus ) RB03 470k
705 001, 20% C1902 002, 2kv R701 27k —1W
C8ul 001, 20% C1903 10 mf, 150 voll RTU2 18k —2W
C802 001, 20% C1804 B0 mf, 150 volt Elect. RA01 100k
C803 120pf, 5% 1805 .01, +R0—20 Ra02 40
14




R&03 33k R1%04 750 10-W TRANSISTORS
F804 68 —1W R1805 Bk —10W

RI01 1k R1906 270k @l ZN706

R9(2 470 RI90T M0k 2 ?N’i‘ﬂﬁ

R90Z 47k R190B 470k ~1W Q3 ANTIE

RO04 1k Ri1009 27k

RI1001 1k 5 Meter Zero R191D 27k DIODES

R100: 470k R13l11 10k

RIDGS 100 RI912 10k RF Clain DT IN29T4A Zener
RIO04 47 RID1Z 270k D1§0L  RCA 38679

R1005 47k -1W R1914¢ 100k DiB02  BCA 38670

RI(06 68k RI00L 470 11401 IN34A

RIOOT 1k R2002 100

R1101 10k REONZ 27k TRANSFORMERS

R110Z 270k R2004 27k _ 1

R1103 1k R2005 470 —5& T1301 Al Dnl.i.t:put

R1104 100k RI008 2 7k Z4n] Paragitic Suppressor
R1105 1 mop RYOT 2 7k 402 Parasitic EuEipmmr
R1106 270k RO068 470 —5% Zo01 10,500 ke 1F Trans.

Z10iH 10,500 ke TF Trang.

RI107 27k R20080 1k —5%
R1108 100k R010 1k =5% Z1401 10,600 ke Bal,
R1201 470k R2011 ik —5% Mod. Trans.
R1202 17k All raxictors are 2 watt ratl

r ngl
g}ggj 411;:1-: 10% tolerance unless ctherwlse SWITCHES

epacifisd. =1 Power On-OFff

R1301 1 AT Gai
R1302 271[?; £ i 52 LSB-USB-AM REC.
R1303 470k RELAYS S1 CAT-REC-XMIT-CW-
R1401 47k Kl 4 PDT, 12 VDC Coll TUNE
1402 47k K2 2 PDT, 2 VDC Cail COILS
Kl403 150k
R1404 47k CRYSTALS L101 38.1-43.1 me —.5 uh
R1405 100k Y1501  10,898ke., Car. Ose. L201  50-54 mc —25 uh
R1406 1k Y1602 10,901k, Car. Ose, Tf?ﬂll 50-54 me — .2 uh
RINT 47k Y1801  250ke., Xtal. Cal. Lol 17 uh
Ri408 100k L401 17 uh
Ri409 27k TUBES E:gi gﬂ-f;l e
1410 Sk Car. Bal. u
RIG0L 27k Vi GEWE VFO Amp. T 404 17 uh
R1502 37 Vi 12BES Trane. Mixer LEMN 15 uh

. Va3 GCKG6 P.A. Driver L&02 & uh
R1508 1k u
RIG04 270 V4 A146B P.A. L603 6.8 uh
R1s505 1 meg Y2 61468 P A. La04g B uh
R1506 120 -1W V6 6CW4 1st RF Amp. 1701 75 uh
R1B0L 150k Vi 6CW4 2nd KF Amp. L70%, 8 uh
R1607 1k ¥V GHAL Koo, Mixer L1161 200 11h
R1603 | meg Mic. Gain Ve BEWE Ist IF Amp. 1.t1801 17 yh
RIG04 ik V1l 1ZBAG 2nd 1F Amp. L1g0] 27 0k
RIGHE 47k Rec. AF L1903 82 uh

Vil BEBNE AGC Amp./Reet.

13.034-14 3R7










117 volt line ¢ord may castly be wired for 230 volts
by referring to the schematic. Note that the 230 volt
linc cord will work only with the 230:X basic AL,
supply. The 117 volt line cord will work wilth either
the 117-X ar 230X,

ELECTHICAL
DESIGN:

Both the A C, and DO, seetions are conservalively
designed for long, reliable service with a minlmum
Tauilure rate. At the sume time, they are designed (oo
casy access and servicing for those times when it is
required,  Any commponent can be peadily checked
vut and replaced in 4 matter of moments,  The DL,
Converter and A2, supply can be detached guickly
from one anather and tested Individually, thus isola-
ting the source of trauhle.

The A C. supply is quite conventional, using a sili-
con rectifier hridge for the medium voltage, and
another for high volluge, The 117-X has o single
primary winding for 117 valtinput, while the 230-X
has a pair of primary windings which connect in
parallel [or 117 wvolls, and in series for 230 volts,
The switching is taken care of inthe A . line cord

Plug.

MOBILE INSTALLATININ
Model 14-117 or 11-230.

12-13.0 volis DG, Wegalive ground oy, {For
positive ground systems, the DO converter unit
must be a model 141-CI. available from your dealer
on speviad order. )

(A) PrelimInary Steps. The DO elecfrical systom
in an automaohtie will eometimes generate high
voullapge lransienls, This can be caused by the
starter motor, the altcrmator or generator, or
lonse wiring, and can represent a serlous haz
erd Lo Lae Lransidtors in oyour DE power
supply. By seélecting the besl rousistors avail-
able far the application, your Swan supply is
capable of ebsurbing a good deal of ahuse,
but there is a limit (o whal cven the best
tranaigfors can tAke and for this reascn we
atrongly urge that you read the following
notes completely, and follow (them carefully.
When this 18 done, yom will find that yow
SBwan power supply is extremely rigged and
rcliable. Ficld problems with the 14-117 aup-
ply are exceptionnlly low.  But, first observe
the following steps.

(1) Clean and tixhten the battery terminala and
clamps,

{2} Tighten hattery cables where they attach to the
starler solenoid and engine block.

() Imapect battery cables for corroslon or wear,
Heplave them if Lhey look guestinnable.

{4) Cherck battery condition frequently. if the cells
o nat hold a slmllar charge or water level,
replace the battery.

(5) Check alternator, {or generator), and regula-
tr connections for tightness. Also, primary
ignilion wiring, horn wiring, lighta, ete.

{6§) Measure the charging voltage from the alter-

(B)

(C)

{D)

(E)

nator. Uften the regulator s misadjusted, and
the vollage setting may he axceasive, |t should
not read more then 14.5 vells sl normal
engine gpeeds,

Locate the power supply under the hood in a
reasonably clear spot as close to the ballery
a4 is practical, and away from the engine.
FParlicularly, keep it clear of the engine mani-
fold, and away from the high tension ignition
wiring. (n many cars there will be a good
spot at the front and to ane side of the radia
tor. The power supply may mount in any
position, and 15 quite well protected against
normel splashing and dirt, The 117 X unit
attaches to the car with ilhree sheet metal
serews.  Remove the 117X cover, and locate
the three mounting hales. “I'he 14-C Conwver-
ter atiaches tothe 117-X with the laong machine
HETEW,

In some cars il may be impossible to find
rootn enough under the hood [ur the 14-117
uesemibly. B necessary, the 14-C and 117-X
guils can be separated 2 or 3 feet, and con-
nected elegtrically with appropriate Jones
plugs. 1 gpauge wire is then required between
termninals,

In cther cases, it may be advantageous o
install the 14-117 under the dash, or {n the
trunk of the car.  Henwvy hattery lpads with
adequate automotive type insalation must be
used. For rrank mounting, at least § gauge
cables are recommended.  In all instzllations
the c¢ircui Dreaker must be mounted close to
the hattery. Newver run a long cable from the
hit batlery terminal ter the power supply with-
out o fusc or circull breaker vlose tn the
battery. Pailure to observe this rule will result
in a qerious fire hazard!

Connect a cable from the ol batlery (veminal
to the circult breaker, keeping this cable as
shurt and direct a5 passihle. Then cannect a
cable from the circuit breaker Lo the +12 post
on the 14-C converter unit  Next, connect &
cable from the negative post of the 14-C unit
l¢ the ground lerminal of the battery. T pos-
sible, dritl and tap a hole in the ballery post
for a cootact stud, The more directly the
vahies are connected to the battery, the less
chance there will be lor voltage transients to
reach the transistors.

REun the 10 vonductor power cable from the
transceiver to lhe power supply and connaect
hy color code ag illustrated in the schemalic
diagram

There are two ways of wiring the relay circuit
in the 14-C converter, The simplest method is
tv vonnect a wire jnmper from the relay ter-
minal post o the +12 terminal on the 14-C.
These posts are just an inch aparl, and sn 18
gouge bare jumper @ sufficienl. However,
when connected this way, 1t will be posstble for
anyone to twrn on the lranseeiver 4l .any tme,

and for the transceiver to be accidentally left
un, running the battery down. 19




The recond wiring method provides Tor oon-
aeelien to the aceessory circults of the var, so
fhat the ignilion key is required in arder 10
rurn on the tramseciver. To do this an 18
woauge inswlated wire must be run from
the 14-C relay terminal o the acrersocy eir-
cuit under the dash of the car. This wire may
he run alongride the 10 comductor power
cuble which gues to the franscciver. The acces
gory rircuil will be found on One terminal of
the ignilpn swikch, Your RETVICC FArASE (8L
he helpful in locating thia. Otherwise, il may
be easier 1o locate the 12 volt input line to the
ear radiv, and rplice into thia line, Sinte the
14-C relay draws very little current, tapping
into the car radio ling will not mater, regard
sz of which side thu car radin fusc s on.

() Speaker Conneclivns. The twu conductor lead
comulng from the Jones plug goes 1o an
extarnal speaker with 3 o 4 ohm voee coll
This speaker may be one already installed in
the dash of the car or under the dash, and a
zelectar switch may be installed to gwilch the
speaker over from the car radio tu ibe trans-
CEIVEL.

VOLTAGE REGULATION,
MOBILE (ZERATION

I DO to D.C converters designed for mobils
pperativn of Transceivers, it 5 important 0 note
that oulput valtapes will be relaled directly to the
n.C. input voltnge, The Swan model 14-117 supply
is designed so that when input voltage is 13.5 volts,
autput vollages will be af nominal ralings, the same
ag with 117 volts A.C. input. Therefore, when Trons-
ceiver Tuning is perfurmed withaul the engine ruli-
ning, it must he recognized thal operating voltages
will be cnnsiderably lower than normal, and meler

readingy will be less than with the engine running.
In sorme cases, input voltage without the ¢englne run-
ning may be as low as 11.5 valis, resulting i still
lowar meter readings, TF the 13, C. supply were
designed to deliver normal outpan vultages at 11.b
or 12 volts inpuat, then they would be dangerously
high with the engine runming.

The wire rize and length of run from the batrery to
he 14-C cunverter is also an important factor gov-
erning vutput voltage from the power supply. The
voltage drop across these leads should be kept rea-
vornably amall. 11} gaugc wire is supplied with the
14-C converter, and is heavy enough for average
puns of 3 to 4 fect. Vot lunger runs it would be
advisable tr use B gauge, while for unk mounted
power Rupplics 6 gauge o EVEN 4 gauge ia recom-
manded. It should be noted, however, thal the really
impurtant factor in determining wire size 18 how
much input voltage is deliverad to the 14-C module
during averogs voice modulativn, when some LG to
14 umperes are being drawn through lhe wire, In
'L NE position considerably morc current is drawh,
2w much as 35 to 40 amperes, and the voltage drop
ruy be quite high, However, this 18 not a particular
handicap; in [act, ihere ia a deflnite safety factor L0
having a rather poorly regulated input which drope
when you switch lo TUMF. There 18 no reason to
he unduly concerned aboul this drop, since the elec-
rolytic capacitors in the power supply have ample
storape capaclty o provide good dynamic regula-
Hon during voice moedulation.

To summarize: "Uhe best way of determining if the
hattery leads are Jarge cnough is lo measure input
vollage at the 14-C terminals while voice modu-
lating. If the vollage drops less than 1 /2 volt when
speaking normally inte the microphone, the leads
are heavy enough. [§ the drop is more than 1/32
voll, the leards should be larger. Finally, do not
expect full operating power urdess the engine is run-
alng, and the generatar is charging properly.

POWER SUPPLY WARRANTY POLICY

The nermal guarantee on

your Swan power supply is fura petlod of 90 days
fraom dale of purchare, and covers all components, -
material end workmanship. 1n the casce of tranaistor
failute, however, lhe warranty on them will be void
if inspection proves that high trensient voltuges from
the automobile were responsible. We will do all in
nur power to be feir and just in this determination.
The warranty card must be filled out and meiled to
the factory within 100 days from date of purchase
o nol ship & unil 1o the factoty for servicing with-
oul prior authorization. Check with your dealer [irst,
as he may be in a pnsilion to handle the scrvice

woTk mure gulekly.

This warranty 1s void if the

eguipment haz heen rnizuzed ar demeged.
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