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The Swan Cygnet, Model 260, is an Amateur Radio Single Sideband
Supnressed Carrier transceiver, The Cygnet has beer careiully de-
signed and manwfactured to provide reliable, high guality communica=-
tions im the 80, 40, 206, IS and 10 meter amateur bands, It provides for
volce cormmunications o the AL meode iSingle Sideband with suppressed
carrier) and CW telegraphy Al mode. The Cygnet is 3 complete trans-
raatting and receiving system, and it features a built-in power supply
for cperation from 117 veolts ac or 12 volis de. A Z0H-220-240 volt ac
model is slso available, The loud speaker and microphaone are part of
this complete system.

Due to the extremely simple design of the Cygret, high reliability has
been achieved without a sacrifice in performance, Receiver sensitivity,
power ouiput, and quality of transraitied and received signals comparse
favorably with the most expensive units, including the now famous Swan
fodel S00C, Physical design and construction is such that servicing and
wnaintaining the Cygnet will easily be within the average radic arateur’s

capability.



TABLE I: SPECIFICATIONS

FREQUENCY RANGE 3

B0 Meters 3.5 to 3,0 Me

40 Merers T.0 g0 7,3 Me

20 Mciers 14,9 to 4. 35 Mc
15 Meters 21.0 o 21,45 Me
10 Matere 28,0 ta 29,7 Me

FOWER RATING:

Single Sideband 260 Watts PEP Input

CW Input 180 Watts Input

POWER QUTPUT IN TUNE AND CW MODE

&0, 40, and 20 130 Watts average
15 Meters 150 Watts average
10 Meters 75 Watts average

NOTE: PEP output with voice

maodulation is approximately
30% greater than OW cafpot,

DIAL CALIBRATION?®
&0, 40, and 20 5 K¢ Increments
15 Meters 10 Kc Iacrements
10 Meters 20 Ec Increnmients

HORMAL SIDEEAND 3

20 and 40 Megers Lower Sideband
20, 15, and 10 Upper Sideband

CRYSTAL LATTICE FILTERZ

Frequency 5500 Ko
Bandwidth 27090 cycles at bdb

H000 cycles at 50db

AUDIO PASSHRANDS
Flus or minus 3db from 300 to
3000 cyeles in both transmit
and roceive,

SIDEBAND SUPPRESSION I
45 db at LG00 cycles

CARRIER SUPPRESSION §
60 db or greater

DISTCHRTION PRODUCTS S
Approximaiely 30 db down

PI-NETWORK COUFLER:

50 1o 75 chms for coaxial
cable,

CW KEYING 3

Grid Block Keying {with
efiset transmit {requency,

RECEIVER SENSITIVITY 1
0,% microvolts for signal-
plus=-noise to nolse ratio
af 10 db.

DIMENSIONS
5 1/2in, high
13 in, wide
li in, deep

WEIGHT 3

24 pounds




TABLE IO: CONTROLS AND VACUUM TUBES

FRONT PANEL CONTROLS 2 VACUUM TUBE COMPLEMENT 2
REC, GAIN EF CGain [R161%) and V1 12Baé  VFO Amgp,
on=-off awitch (S52) ¥2 12BE6 Trans. Mixer
Vi 6GHEG Driver
EEC, TUNE.-OW Switches receive and V4 oLk Power Amp.
tune=CW circuits (S4) V5 &BZE  Bec. RF Amp.
V& 1ZBE( Hec, Mixer
P, A, TUNE Pi=Metwork Tuning VT 1ZBAbL Firet IF Amg.
(Capaciter C408) VE L2BA6  Secend IF Amp.
Vg 12ZAXT Product Det. and
P, A, LOAD Pi-Network Loading Audias Amp,
{Capacitor Call) V1D 64805 A, F. Cutput
V1l eJHE Bal, Modulator
Bandewitch Five Positicd Band- WIZ 1ZBA6 Mic, Amp.
switch (S1A-E} V13 6F5G6  Tuning Eye
SEMI-CONDUCTORS &
DRIVEER Driver Tuning
{Capacitor C2A=B) 21 EZNT06 Dacillator
Q2 EMTDE Bulfer
Tuning VEFS Tuning (Capacitor Q31 2706  Carrvier Osciliator
C1411) Q4 2M1522 D, T, Switching
(MHT 1340, Some
ETAR PANEL CONTROLS AND CONMECTIONS & Models )
Q5 2M1522 D,C,. Switching
P, A, BLAS P. &, bHas adjustment (MHET 1840, Soms
iResistor B401) Maodels)
ANTENMA Coax Antenna Connector t.'iulri?;lh Silicen Diodes
Meter Connection for External Dibel2 690 F. 1. V., .75 Amp,
Meter D1613 -« - - - 1M4742, 1 watt, 12V
Zener Diode
CW Key Connectica for the CW Key  D130]< - == 1N344A Cermanium
or Heyer Dicde
CAR, BaL, Carrier Balance Contrel
[Besistor B1107)
Pwr. Switch Selection for elther 117
volts ac or 12 volte do
aperation
Fwr. Conn, Connection for power

cable



IMETALLATION

GENERAL :

The installation of the Swan Cygnet is noi at all difficult and it involves only
the placernent of the tranaceiver in its operational area (fixed oz maobile ),
connectien of power {either 117 volts AC, or 12 volts DC), and the connec=
tion of an anteona. The following paragraphe are iherefere devoted Lo the
installation requirements involving fixed and mobile operztion and recom-
mended antenna types, Before actual installation, be sure to check for
possible shipment damage. Remove the cabinet, (three screws on each
gide]l, and check to make sure thai all tubes are firmly in place,

FINED LOCATION INSTALLATION :

Locate the Cygnet in an area which is well ventilated and which provides com-
plets oherational freedom of the front panel controls, Connect the 117 walt
power cabls io the 5 prong connecter on the baclk. Paositicn the pewer selector
switch to the 117 VAC position. Plug the powsr cord into an AC ouilet which
has a capacity of at least 10 amperes, Zonnect an anienna te the Cygnet
which iz suitable for the band or bande which are to be used, Refer to the
Antennz section of this manual for other information,

P, A, BIAS ADJUSTMENT

This adjustrnent hss been mades at the factery, and will not narmmally be re-
quired when the Cygnst ig new, However, it should be checked from titne o
time, particularly whenever the 6LO6 P, A, tube is replaced, Also, for 12
volt mobile operation it is recommended that P, A, Bias adiustrnent be checked.

Mominal cathode idling, or “resting" current for the §L0E is 30 to 40 willi-
amperes. This is the idling current being conducted by the screen grid and
plate circuit of the tube when the transcedver is in transmit mods, but with ng
®,F. drive to the control grid., Negziive blag voltage on the coatrol grid de-
termines what the idling current will be, and it is adjusted with the F. A, Biag
control lecated on the back of the Cypgnet, If the idling current is set too low,
there will he excesgive distoridion on the tranamitied signal, while if the idling
current i6 get tas high, the P, A, tube will dissipate excessive power and thus
shorten its life,

A meter jack of the well known "Phono type will be found on back of the Cygnet,
A grandard O-1 Mz, meter rmay be uged, Connect a 330 to 330 chm 1/2 watt
resistor in series with the meter, This will provide a metering range of

f=400 Ma. In other words, full scale will ke 400 Ma, eathode current, half
acale will be 200 Ma., etc, See Fip, 4 and on page 14 fer details, Use the
following procedure when adjusting F. A, Bias :

faj Insert 2 small screwdriver into the P, A, Bias centrol.

it} Fress the microphone bution,

{c] Chserve the meter reading, and ture the . A, Bias conirel for
a reading of 1/10 scale, This will be equivalent to 40 Ma,

id] Next, check the CAR, BAL, control, also located om back of the
Cyegnet, to be sure it is adjuested for minimmum meter reading,
CAF, BAL, must be properly nulled in crder to adjust P, A, Bias
correctly, If adjusting the CAR, BAL. control ior minioam hag
reduced the idling current to less than 1/10 scale, then re=set
the P. 4, Bias control,



{e} Cbserve the meter reading, and turn the P. A, Bias control for
a reading of 1/10 scale, This will be equivalect to 40 Ma,

(d) Next, c¢check the CAR, BAL, control, also located on back of the
Cygnet, to be sure it is adjusted for minimum meter reading.
CAR,BAL, rmust be properly malled in order to adiust P. A, Biae
correctly, If adiusting the CAR, BAL, control for minimurn has
reduced the idling curreat to lees than 1/10 scale, then re-set
the F, A, Sias control,

MOBILE INSTALLATION:

Many different methods of mebile installation are poseible, and it ir expected
that hams will find methods which are best saited for their installation re-
fquirernents, Swan Electronics has available a Moblle Mounting
Kit which is suitable for under-the -dash installations, Figaves 2 and 3
shows the recommended mounting methods wsing this ki,

& LE pin Jones connector is suppiied with the Cygnet for 1, T, operation,
This connecter has been prewired with two leads; a Hed Wire for + 12 to 14
volta D, C,, and a Black Wire for Negative Ground., Longer leads are not
sunplied since the length and wire gauge will vary with different instaliations,
For lead lengths up to about 5 feet, use 10 gauge wire, Splice therms to the
BHGEL WiTE S cnming from the Jonea comnector, Solder and taps well, For
lead lengths of 5 to 10 feet use 8 gauge wire,

Imgportant; A 30 ampere fuee should be connected in series with the positive
lead, This fuse should be located close to the battery end of the lead. The
fuse holder may be either an In-line type, or an insulated block type. This
will e available rom your dealer,

The mobile antenna will, of course, be u whip type mounted on the rear
bwnper, rear deck, or front cowl, Swan markets a 5 band molile antenna
known as the Swantenra models 45 and 55, The model 45 is a manually
switched syatem which requires stopping the car to change bands, The
model 55 is remotely switched frorn the drivers location. Other mobiie
antenna types will also work well with the Cygnet.

ANTENNAS :

A standard PL.239 coax connector plug will fit the Cygnet's antenna jack.

50 or 75 ohm coax cable to the antenna is recommended, RU53 er RG5T is
sarisfactory for runs up to 50 fest, For longer runs the larger RGE or RG1I
produces lees line loss, particularly on 10 meters.

Any of the cornmon antenna systems designed for use or the amateur high
frequency bands will work well with the Tygnet, Hewewer, the smateur
should consider an antennas systermn which best fits his operational rezquire-
ments, As examples, a rotatable beam antenna is u=ually best suited on

the 20, 15 and 10 raetar bands for DX operation, and an inverted "V or

a similar antexna is usually best suited for 80 and 40 meters, Methods

for constructing antennas and antenns tunere are described in detail in

the ARRL Antenna Harndbock and similar publications. It is recommnended
that these publications be coneulted during the design of any antenna system,
Congider also the information contained in the following paragraphs:



B TARBLE I11 : OQOPERATIONAL OUTLINE
[RECEIVER TUNING|

STEFP NO. CONTROL OPERATION

(1) REC, TUNE-CW Set to "REC, " peasitian,

{2} REC, GAIN Turn clockwise for Power On, and after
warmup, set to desived volume,

(3} AANDEWITCH Set to degired Band,

(4} TUNING KNOB Set to the desired freguency as
indicated by the tuning dizl,

5} F. A TINE, F, A, Adjust thess controls for maximum

LOAL and DRIVER signal or background noise.
(&1 TUNING KNOB

Tune feor natuzal sounding veice,

[TRANSMITTER TUNING|

Be sure to complete step (53, above, befere tuning the transmitier,
places the P, A, controls near their nominal pesitions,

tuning chart on page % may be used,

This step
In lieu of step (5}, the

ETEF NO, CONTROL CPERATION
{7} REC, TUNE-CW Set to "TUNE-ZW! positien,
i) oA TUNE, P, A,

Al;'ajual,: QUICKLY for maximurn :lnﬂing
LOAD and DRIVER of the Turing Eys, Adjust F, A, TUNE First.

%t REC, TUNE-CW

Return quickly te REC, position. Do Not

hold in TUNE-CW position for more than
20 seconds at a time,

CAUTION : It is most important to sbserve steps (8) and (9) carefully, The

P, A, TUNE contrsl must be resonated immediately when switching to the TUNE
mode, Newver delay in making this adjustment, since the 6LQ6 P, A, tube can be
damaged eawily if left out oi rescrance, P, A, LOAD and DRIVER contrcls may
be adjusted more slowly, but ohsarve the 20 second limit on Tuning,

[SINGLE SIDEBANT VOICE OPERATION]

{10} MICROFPHOME Press the Microphone button, and speak
PUSH-BUTTON into the microphone, See page 12 for
further details.

[cw OoPEzaTICN|

{11} HEY JACK, RBear Fanel, Insert CW Key. 1/4in,, 2 circuit plug,

{12) FPEC, TUNE-CW Set to TUNE-CW for Transmission,
{13} REC, TUNE-CW Set to REC, fur Reception,
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Operaticn and Purpnse

The large turing knob controls the frequency of the VEO {and the
receive and transmit frequency), and the selected frequency is
indicated by the dial, Please ncte that the dial has separate cali-
bration for esch band, The 40 and 15 meter bands are colored
green for visual separation. The adjustment of the tuning knob

in this step is intended iu set the receiver near the desired operat-
ing frequency in preparation for the next step [step 5k

The Pi-Network {as adjusted by the P, A, LOAD and F, A, TUNE
controls} and the driver stage (as adjusted by the DRIVER control)
must be in resonance in order for the receiver to receive maximum
signal voltage froun the antenna, The controls for the Pi-Network
and the Driver must therefore be adjueted for maximun receiver
violume.,

The large tuning knob is now readjusted for the exact eperating
frequency as either indiczted by the dial ¢r as determined by the
received signals. When tuning for a received S5B signal, take the
extra care and time to tune the signal in so that it sounds natural,
Try to avoid the common tendency of mistuning te a higher than
natural pitch, The §5B veice does not normally scund like Donald
Dueck, Rernember that you will not be on exact transmit frequency
unless you have tuned the receive signal exactly,

TRANSMITTER TUNING:

This paragraph describes steps 7 through 9 of Table I,

Step

|

i8heaas

Cperation ard Purpose

The TUME-CW position of the REC, TUNE-CW switch places the
tramsmitter on-the-air, Since this switch pozition fully unbalances

the Balanced Modulator, the transmitter power amplifier will

draw full current, It is for this reascn that it is recommended

te keep tune-up periods shorter than 20 seconds, If this recommenda-
tion is closely followed, maximum usable life of the power amplifier
tube will be realized,

Absolute resonance of the Pi-Network and the Driver stage is neces-
sary for maximum transmitter performance, HResonance of these
circuits in the transmit mede is indicated by maximum closure of
the Tening Eve. Adjust the P, A, TUNE contrul itnmediately when
the function switch iz turned to "TUNE-CW" poaition. Do not celay



FREQUENCY [ P.A., TUNE | P. A, LOAD | DRIVER
3,8 mc 2:00 o'clopk 2:00 o'clopk 12:00
4.0 ;15 E:30 1:00
1.2 P 12:00 10:39
14,3 1:30 Lz:08 11:0:
21,4 1z2:00 11:3C 12:039
ZE. T 2:00 12:00 1:33

Approximate settings of P, A, Controls when transceiver
is coupled into a 50 ohm non-reactive load,

OPERATION
SENERAL:

Thiz handbook section provides the recommended tuning and opersticn pro-
cedure for the Gygnet. The information is presented in two ways. First,
it is shown in outline form, Table III on page 8, and then with more detail
in the following paragraphs.

Befsre proceeding with operation of the Cygnet, be sure that Installation
Inatrucons have been carefully followed, Always keep in mind the follow-
ing Caution:

WARNING: POTENTIALLY LETHAL VOLTAGE IS USED N
THZ CYGNET,

RECEIVER TUNING:

Step MNe, Depcription of Operation and Purpoae

(1} Thae REC, TUNE-CW switch must be in the REC, poaition before
power is turned on in erder to prevent damage tc the pewer amplifier
ard associated transmitted circuits during and after warm-up.

(2) The REC, GAIN control is also the On=0ff switch, After the Cygret
has besn turned on, this coatrol is adjusted for desired volume lewvel,

13) The Bandewitch zelects the proper ceiis for the desirec irequency.
The front panel numenclature indicates the lowest frequency, in
megacycies, of each band.
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Fig. 7 Crystal Lattice Filter, Nominal Characteristics,

c)

The 35B suppressed carrier zignal cutput from the crystal filter
is connected to the transmit mixer stage (VZ) after one stage of
amplification by the first IF amplifier (V7), Since the 55B signal
from the crystal filter is fixed frequency, the IF frequency, the
purpose cf the transmit mixer is te convert thiz fixed frequency
S5B sipgnal to a desired eperating frequency. This ic achieved by
heterodyning the SSB fixed trequency signal with the cutput of the
VFO., The VFO signal is connected to grid 1 of V2 and the 553
signal is connected to grid 7. Both sumn and difference mixing
takes place within V2, however, due to the selected VFO *fre-
quencies and the transmit mixer (VZ) tuned circuits, only the dif=
ference rmixed signals are used on 80 and 40 meters ifor lowers
sideband selection) and the sum mixed signals are used on 20, 15
and 10 meters {for upper sideband selecticn).

*NOTE

See the MAINTENANCE section of this
handboolk for exact VFO [requencies,



d} The output of the transmit mixer stage, which is the 558 signal
converted to the desired operating frequency, is amplified by the
driver stage {V3) followed hy the power amplifier stage (V4).
These amplifiers are operating class AB and are considered to
be linear amplifiers. The output of the power amplifier stage i=
connected to the antenna through the Pi-Network,

RECEIVE:

The receiver portion of the tramsceiver iz a superheterodyne receiver and
it is activated by applying proper screen voltage to the receiver R, T,
amplifier {(V5), the receiver mixer [V6), and the second 1, F, amplifier {V8)
and +21% volts dc te the product detector (V9A) and receiver audiao (V9B

A 55B signal is received and demodulated in the {ollowing manner:

al

i}

<)

The received SS5B signal is converted to the intermediate frequency,
after one stage of R, F., amplification, [(V3}, in the recelver mixer
stage (Vb), Electron coupling is used within the mixer tube, and
the local aseillator input to the mixer is the same signal used by
the transmit mixer stage (VZ).

The intermediate {requesncy output of the mixer stage is passed
through the same crystal lattice filter wsed by the iransmitter
portion of the transceiver, and it is impertant to note that the
intermediate freguency is the same as that used by the trans-
mitter, The filter passes only the sideband to be received {lower
for 80 and 40 meters and upper for 20, 15 and 10 meters}), and the
filter will attenuate strong signals which are on adjacent freguencies,
Fellewing the output of the crystal filter, the intermediate fregquency
555 signals are amplified by the first and second [, F, amplifiers

(VT and V8).

The intermediate freguency S55B signal is demodulated by the
product detector stage (V9A)., This stage is essentially a mixer
of the electron coupled type. The intermediate frequency 558
gignal is mixed with the carrier cascillator (from Q2) and the
resultant output, as with all mixers, contains a sum and difference
frequency of the two inputs., In the case of the product detecter,
however, the difference frequency is an audio {requency (the audio
component of the 55B signal) and the sum frequency is a ratio
frequency., Audic detection is achieved by shunting the radio
fregquency signal to ground with shunt capacitor C901 at the output
of the product detector and passing the audio frequencies to the
next stage of audio amplification (VSB) through an audic RC net-
waork {R904 and C9G2),
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other words, if the meter reads about 359 kia, with P, A, TUKE off reso-
nance, it should dip to about 315 Ma, at resonance, Adjust P. A, LCAD
for this condition, We recommend setting the P, A, LOAD contrel in this
manner rather than setting it for some specific meter reading, because
the proper loading point veries considerably depending on freguency, tube
condition, and supply line voliage. On the lewsr bandg it will not be un-
usual to see 400 Ma, off resonance, in which case the P. A, LCAD contraol
shemld be set for a dip fo about 360 Ma, But on 10 meters the same set
may read only 300 Ma, ofi resonance, and sc the P, A, LOAD should be
aet for & dip to 270 Ma, in this case,

NOTE: Observe zll the preceeding cautions while tuning. Be sure the
F,A, TUNE sontrel is quickiv resonated except for the very brief moments
when off resenance meter readings are observed, Always retura to the
"dip® very quickly. Also, observe the 24 second limit on tuning pericds,

POWER BATING

Generally is will be found that the Cygnet will produce highest meter readings

cn the lower bands, and lowest on 10 meters, This ig a nermal condition., With

s meter reading of 230 Ma, in Tune mode, the I, C, input will be approximately
159 watts, and P, E, P, input with veice modulation will be approxdmately 260
watta, This power lavel will generaily be exceeded by a substantial margin on
the lower bands, and wili ueually be met on 10 meters, Rernember that tube con-
ditisn is am impertant factsr, as is voltage level of the power source, In mobile
cperation, for example, power will be down considerably whan the automobile
engine is not running, since voltage at the transceiver will be 12 velts or less,
With the engine and alternator running, this will rise to about 14 volts, and power
#ill ke normal,

SINGLE SIDERBAND VOICE OGFPERATION

Thiz paragraph describes step 10 of Table 1L,
Step Jperation and Purpose

{10).,. To tranamit SSB signals, position the REC. TUNE=CW switch to REC,,
push the microphone pushbutton and speak inte the micr ocphone in & ROT=
1nal tone and loudness of voice, Voice peaks may be observed on the
Tuning Eye. Speak just load enough to produce the sams Tuning Fye
clagure as during funs-up,

MODULATION LEVEL, MIC, GAIN

The Swan Cygnet has been desigred {or relatively close speaking into the micro-
phone at normal veice ievei, When operated in this manner, medulation peaks

will reach the flat-topping liznits of the Fower Amplifier, For some operators
this may not appear to be guite enough gain, They may be in the habit of sprak-
ing more quietly, or further from the microphene. For thuse who wish to increase



CW OPERATION

This paragraph describes steps 11, 12, and 13 of Tahle I,
Step Operation and Purpoase

{11)... The CW key plugs into the Key Jack provided on the rear panel of
the Cygnet. A key which is equipped with 2 parallel shorting switch
may be degirable, since it may then be left plugged into the jack
at all times, The switch wouid then be closed for 55B cperation,
or for transmitter tuning, and opered for CW transmission. Iz
Key with shorting switch is not used it will have to be removed
from the Key Jack tor 55B volce tranemiseion,

{12 &,, The REC, TUNE-CW awitch iy used as a “function switch' when
13) operating in the CW mode, Positicn this switch to TUNE-CW
when it is desired to send CW, and REC, te receive.

Note: The Cygnet is designed to pruvide what is called "Ofi-Sel” frequency
dvring CW transmission, When the function switch is in the TUNE-CW
position, the carrier oscillator frequency is shifted upward approxi-
rately 800 cycles, Thus, when a CW signal is being received, and
the pitch hae been adjusted to about BOO cyzles, the tranemitting fre--
quency will be very nearly the same as the received frequency. This
feature helps to avold the tendency for transceivers to Ywalte" one
another across the band when they are communicating in the TW mode,

A headphone jack may be installed in the Cygner, if desired, The
closed=cirenit jack mav be mounted in a 3/8 in, diam. hele on the
back of the chassis on the Jeft side, or a nuenber of other placey at
the owner's discretion, Disconnect the green voice coil lead from

the speaker, and wire as e Chasaiz Ground

Y .
L4

Cygnet Speaker,

Closed-girouait
Jack to
Low Impedance

i;‘ Headohones,

J‘\Graen Wire,
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0 =1
Millilammeter

530 ohm

Fig. 4, External Meter Schematic

Meter Reading on 0 to 1 Ma, Scale

®0,1

Fig. 5,

40 1G0 200 300
* P. A, Cathode Cuerrent, Milliamperes

External Meter, Conversion Chart

400

P, A, Bias
Adjast
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remains balanced and no output will be present, The suppressed
carrier will never be completely suppressed, but will appear at
the output approximately 60db below the double sidebands.

#*NOTE

The carrier oscillator cperates af the
same frequency as the IF's {53500 ke}.

The balanced modulator is a beam deflection device, and it oper-
ates simiiar to a cathode ray tube in that the electron beam from
the cathode is deflected to one output plate or the other by the
charge appearing on the deflection plates. The R, F. energy fed
to the control grid of the balanced rodulator appears on both
plates of the output (without signals on the deflection plates],

and through push-pull connection and operation of the output
transformer, the twe R.F, plate signals are cancelled (thus
creating suppressed carrier). Adjustable reference voltayes
are provided for the defelection plates so that the carrier can

be nulled, The CAR, BAL, control (R1107) provides this adjust~
ment, and of course, this adjustment is periormed when no
signals are applied to the deflection plates., The MAINTENANCE
section of this handbook provides the proper adjustment procedure
for the balanced modulator,

A provision has been provided tc un-balance the balanced medu-
lator in order to allow for tuning of the transmitter. This is
achieved by grounding one of the deflection plates {pin 1 of V11}
through switch S4 (REC, TUNE-CW switch)., The TUNE-CW
positien of switch 54 provides this function, This same switch
position also causes the carrier oscillator (43} to shift upward
in frequency by approximately 800 cycles, and the TUNE-CW
position is also used for CW operation.

The double sideband suppressed carrier output from the balanced
modulator is connected to the input of the cy¥stal lattice filter,

The purpese of the filter is to pass just one of the double sidebands,

The cutput of the crystal filter is therefore s S5B signal, Refer
te Figure 3 fox the crystal filter's characteristics.

L7
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d} The REC, GAIN control provides control of the input R, F,
signal and the L, ¥, amplifiers through the commaon biae line
te tubes V&, Vb6 and V3,

TRANSMIT AND RECEIVE SWITCHING:

All transmit and receive switching is performed by relay X1. This relay
provides the required switching for the +215R and +2157T voltage lines
and the antenna connection to the input of the receiver,

POWER SUPPLY S5YSTEM :

The power supply for the Cygnet ie sell contained, and is designed to oper-
ate with either 117 volts, 50 ta 60 cycle AC, or 1Z to 14 volts D, C,

The Cygnet Export Model operates with 208, 220, or 240 wolts, 530 to 60
cycles, as well as 12 to i4 volts D, C, Connection to the power source is
via a power cable and connecter assembly, One cable assembly is requir-
ed for AC operation, and another for DC,

When using the Cygnet with ac power, power is connected directly to the
primary of transformer T160Z, and when using dc power, power is con-
nected directly to the input of a solid state dc chopper, In both cases,
however, the proper power cable must be used and the power selection
switch on the rear panel must be properly positioned. The rectifier
portion of the power supply consists of two diode bridge rectifiers {one
for +8B00C volts dc and one for +250 volts dc}, a single diede for the -100
volts de bias supply, and a zener dicde for the regulated -12 volts dc ueed
for the transceiver's solid state oscillator circuits.

EXTERNAL METERING:

An external metering circuit is provided in order to make specific power
amplifier current measurements and to allow the operator to tune the
transmitter using the more conventional method of "dipping'' the power
amplifier current. It is recommended that a O-to-1 milliameter be used

as schematically shown on page 14,



MAINTENANCE

GENERAL:

This handbook section provides information for troubleshooting and
routine alignment of the transmitter and receiver circuits. This infor-
mation is prepared specifically for the owner at home, If a greater
degree of information ie required, either by the owner at home or a
professional service center, contact the Customer Service Department
at Swan Electronics, Oceanside, California,

All eircuits in the Cygnet transceiver are congervatively designed to pro-
vide many trouble-free operating bours. Most problems encountered
with the transceiver will be the result of vacuum tube failure or abuse,
These problems can usually be corrected by replacing tubes and/or per=
forming the routine alignment procedures contained in the fcllowing
paragraphasa,

In the event that tube replacement or alignment does not correct an en-
countered problem, the troubleshooting information contzined in the

following paragraphs will be useful,

WARNING

DANGEROUS HIGH VOLTAGE IS PRESENT
ON THE PLATE OF THE POWEE AMP-
LIFIER WHENEVER THE POWER SUPPLY
IS TURNED ON., EXERCISE EXTREME
CARE WHEN PERFGEMING TROUBLE-
SHOOTING AND ALIGNMENT PROCEDURES,

TROUBLESHOOTING:

The infermation contained in Figures 8 and 9, Takles IV and V, and the
schematic drawing (at the end of this handbook) should be sufficient fer
most troubleshooting needs by the average licensed amateur radie

operator,



TABLE V VOLTAGE AND RESISTANCE CHART

Socket Pin Mumbera

TTOBE T - nec, .
TYPE T = Trans. 1 . 3 4 = & v 8 9

R Volts —6 | £ | B [26a| 45 |45 | & | - -
Vvl 12BA6 T Volts el @ | B lzéx|s50 |50 | £ - -
YFO Amp., Ohms 2K | @ & |0.2 » " [/ - -

R Volts ~L2 | @ @ 26hAc|250 | —-L @ - -
vz 12BEA T Valts —L.o g d |lz.6Ac| 250 | 135 & - -
Trans, Mixer Ohma FGE K| & g |o.2 » e |3%K | - -

R Volts & |-67| & 2 |63IM| NC |155 o -]
Vi 6GHE T Volts @ |-&T| & g |63 ac| MC 265 |2258 | @

| Driver Ohms o (oox| @& g |o.3 [ Nc | # (02 -]

R Valts Ne |=78 | @ |i2éAciesAs| -TF "] 7
v4 6LOE T Valts NEe |=T5 | @ |i2éAcle3ac|-75 |225 | @& | Ne
Pwr, Amp, Ohms NC ([BK | LO|C.l 0.3 | 6K |G o NC

R Volts -] @ |e3ac| @ |255 | 1i5 o - -
V5 LBIZG T Vaolts -] g le3nc) @ |255 | & ] - -
Rec. R.F. Ohms LM | @ |or |6 |4k |40k @ | - | -

R Voits @ | @ | ® |néad2s0|ico [=5 | — | -
Vi L2BE6 T Volts sl -4} @ néac)2e¥ | # |—5 | — -
Hec, Mixer COhmas IoeK| @ @ |ol |HK |4oK|45K 1 — -

R Volts -8 | @ | & |2eac|{2i0 | 48 | & - -
V7 12BA6 T Valte -8 | @ O éex|20| so | B - =
latI.F, Ohms s00 | P g (0. |i8K | SoK| @ - -

R Volte -7 | @ @ |126ac] ZOF | 105 | @ - -
V8 12B46 T Volta 1.7 | B O lzeac| 225 | @ & - -

[ 2nd L F, Obms oK | @ | @ lot |isk |40K| & - —

R Volts 55 |~ | @ | & | g |145 |25 @ [63AC
Vg 12AX7 T Volts -3 |-L&| & g | & g |~251 & |e3arc
Det, A.F. Chms 400K[11K|300 | @ j25K| 1M | & | oz

R Volts —9 g | @ l63ac|237 |2IF | N< -

V10 6AQS T Volte -G o Z lesac|262| @ HNe | -
A.F. Output Ohms 5ok | @ | @ [ o2 |10k |izK | N& | -

R Volta o g | @ levae|l @ |14 @ o
V1l 6JHE T Volts 45 |45 | 75 [fE3Ac) @& [—14 | @ oo | 100

|_l_:1a1. Maod, Ohma 2K |75k |Svok| oz | @ |3K | & TER | TFK

R Volts -7 | @ | & |henc| & | & | & | —

V12 12BA6 T Volts —75 | & & al B85 | zo | & -
Mic, Amp, Ohms iM | & | @ | o |1soxjecox] @ | — B
NOTE: (1} Voltage Measurermnents mzde with 20, 000 ohm per volt tneter,

(2}
(33
(4)

or with VIVM,
Voltage figures are I, C, unless otherwisc specified,
REC. GAIN full on, clockwise.
Transmit Measuremants made by sressing Mic, Button, Carrier
Balance muet be nmulled for minimuin carrier. Dummy load
conneczted te Ant, jack,
Resistance Measurements made with standard Ohmmeter, with
power OFF,
- Waries as electrolytic capacitors in pewer supply are charged,



CIRCUIT THEORY OF QPERATION

GENERAL:

The development of the single sideband signal with suppressed carrier
within the Cvgnet is achieved through the use of a balanced modulator
and crystal lattice bandpass filter, Other circuils such as the master
oscillator, transrmitter mixer, transmitter driver and power amplifier,
and the product detector provides for trangceiver operation. The fallow-
ing paragraphs of this section are a detailed ciccuit-by-circuit descrip-
tion of the Cyvegnet.

MOTE =

It is suggested that the schematic
diagram {located at the end of this
handbook) he folded cut for easy
view as this section is studiad.

TRANSCEIVER SYSTEM:

A11 circuit functions are integrated into a systern which performs the
transmit and receive function; this systern is known 25 a transcelver,
Ope of the best known operaticnal adventages of transceiver operation

is single control of both transmitter and receiver operating frequencies,
Ir the case of the Cvgnet, one operating freguency is established for

both transmit and receive freguencies by the V.F. O, The complete
transceiver system is shown in block diagram ferm in Figure 2 (page 10).

TRANSMIT:

When the microphone switch is pushed, the transmitter portion of the
transceiver is activated by applying +215 volte de to the screen yrids

of the balanced modulator (V11), the power amplifier tube {V4), the
transmitter mixer (V2), and the transmitter drives (V3), An 55B signal
is developed and transmitted at the desired operating frequency in the
following manner:

a) The kalanced modulator {V11), with inputs {rom the microphone
audin amplifier (V12) and the #*carrier oscillator (Q3}, becomes
operational when relay K1 switches to transmit and applies the
required +215 volis screen vaoltage. The microphone audio
causes the balanced modulater to hecome un~balanced by the
audic rates which results in a double sideband signal, with sup-
pressed carrier, at the output of the halanced racdulator trans-
fermer (TL1101), Without microphone audio, the balanced maodulator
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TABLE IV VFO AND CARRIER OSCILLATOR FREQUENCIES

Tuning DHal V1 Q1 Osc, 03 Osc.
Injection Frequency Carrier
Freguency Frequency
3500 KC 2000 KC 9000 KC 5500 KC
4000 KC 9500 KC 9500 KC 5500 KC
TO00 KC 12,500 KC 1/2) 6250 KC 5500 KC
7300 KC 12,800 KC {L/2) 6400 EC 5500 KC
14,000 KC 8300 KC BEO00 KC 5550 KC
14, 350 HC #8850 KC 8RBRO0 KC 5500 KC
21,000 KC 15,500 KC {1/2) 7750 KC 5500 KC
21,450 KC 15,950 KC {1/2) 7975 KC EE00 KC
28,000 KC 22,500 KC {t/2} 11,250 KC 5500 KC
29,700 KC 24, 200 KC f1/2) 12,105 KC 5hH00 KC
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TABLE VI TROUBLESHOOTING CHART

DEFECT POSSIBLE CAUSE
FA IDLANG CURRENT 1. Defective Power Amplifier Tube (V4).
UNSTABLE

2. Defective BIAS control andfor associake
components.

3, Defective bias power supply.

INABILITY TO LOAD PEFR 1. Antenna nct résonant at operating fre-
QOFERATION INSTRUCTIONS quency.

2. Defective tranarmissicon line,
3, Defective antenna loading coil {s).

4, Tubes V1 through ¥4 defective.

INSUFFICIENT SIDEBAND i, Carrier Oscillator ({Q3} operating on
SUPPRESSION incarrect frequency,

2, Crystal filter defective or mistuned,

INSUFFICIENT CARRIER 1, Tube W11 defective,

SUPFRESSION
2, Traneformer T1101 defective or mis-

tuned,

i, icarrier Oscillator {&3) operating on
incorrect frequency.

MICROPHONICS IN 1. Tubee V11 andfar V12 defective,

TRANSMITTER
2. IF transformer LTOL defective or

incorrectly adjusted,

3, Microphone defective.

LOW RECEIVER SENSITIVITY 1, Tubes V5 through Vi0 defective.

2, Incorrect adjuerment of the transmitter
Pi-Network.,

3, IF transformer LB01 incorrectly adjusted
nr defective,

4, Kl relay contacts defective.



TRANSCEIVER ALIGNMENT PROCEDURES:

The zlignment procedures presented in this zection are routine touch-up
procedurea for all tuned circuits and other adjustments. Itis recom-
mended that the procedures be performed in the order presented. How-
ever, if complete re-alignment is not required (as may be the cass when
just one tube is replaced), perform just those procedures required,

Before starting these alignment procedures, it is important to note that
external metering for the measurement of power amplifier current will
be required., Refer to pages 14 and 15 for a description of the external
metering circuits provided within the Cygnet.

Receiver Alignment:

Receiver alignment involves only the adjustment of the First and Second

IF coile, The BR.F. coils which affect receiver performance are also

used in transmit mode, Their adjustment {8 covered under "Transmitter
Aligmment” on the following page. Note that the adjustmnent of the crystal
filter coil L602Z is considered a factory or service cenfer adjustment due to
the complexity of test set-up, DO NOT ADJUST COIL L&602 unless you

have the required test equipment and the recommended procsdure from
Swan Electronics,

1) After allowing approximately five minutes for warm-up
tune the receiver to the middle of any band and at a
"elear! frequency.,

2} Adjust the P. A, TUNE, P, A, LOAD, and DRIVER f{ront panel
rontrols for maxirmum background noise.

3) Adiust IF coils L701 and L.B01 for maximurn background noise,
Repeat the adjustments several times.

Transmitier Power Amplifier Bias:

1) Connect an external meter to the METER cornecter on the
rear panel. (See page 14 for metering detadls.)

2) After allowing approximately five mimates for warme-up, key
the transmitter with the microphone switch, Without speaking
into the rnicrophone, adjust the CAR. BAL, control on the
rear panel for a minimum power amplifier current.

3) Again key the transmitter with the microphone switch, and with-
out speaking into the microphone, adjust the P. A, BLAS control
on the rear panel for a power amplifier current of 30 to 40 MA.
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Transmitter Alignment:

The alignment of transmitter circuits involve the adjustment of tuned
circuits in the VFO Amplifier, Vi, the Transmit Mixer, V2, and Driver
stage, V3, It is recommended that a durnmy load be conoected to the
antenna jack during this series of adjustinenta,

TUNING CHART:

Tuning Driver VFC Amp, Mixer Driver
Band Dial Control Setting Ceil Coil Coil
No
3.5 mc 3800 12 a'clock | adjustment LZ0l L3ol
7 mc T200 10:30 o'elock Llo3 Lioz l.302
{start) (top core) {bottom
core)
B it
14 14, 250 11 o'clock No L2203 L3n3
adjuatment {bottom | (top
corel caore)
21 21,300 12 o'clock | L1l L204 L304
(top core) itop core) (bottom
core)
28 A8, TO0 1:30 o'clock Ll02 L2205 L305
{bottom {bottern | (top
core} core) core)
*Dpticnal 286,400 e'elock | L1102 L2085 L3305
#(0pticnal 29, 200 o'clock Lioz L2205 L30s

*#NOTE: The 28 mc band should be peaked in the normally used portion of
the band, as indicated by the optional frequencies. Fower cutput
will drop off somewhat when operating more than 500 KC away
from the frequency at which the coils are peaked

Order of procedure;

{1} Start first by adjusting 7 mc band, Set tuning Dial and Driver control
as indicated by Tuning Chart.

(z2) Insert test meter in phono type jack provided on back of set, (G-1 Ma,
movement with 330-390 ochm series resistor as described on page 14 .)
Set P, A, LOAD control to 11 o'clock.



(3)

(4)

(5)

(6}

(7)

Press Mic. Button. Check idling current. It shouid be between 30
and 40 ma. when "Car, Bal." control is nulled., Adjust "P. A. Bias"
control, if required,

With Mic, Button pressed, adjust "Car. Bal, " comtrol for slight
increase in meter reading, 53 to 60 ma, Adjust P. A, Tune to
rescnance, {dip).

Adjust coils as indicated by chart for mieximum meter reading, When
reading goes higher than B0 ma,, or 3o, adjust "Car, Bal.' for 60 ma,
again,

Adjust coils carefully for maximurn peak, Exercise caution with "Car,
Bal, " controi. Do not exceed 100 ma, reading for more than a few
seconds, He sure "P,A, Tune'" contrel ie resonated, (adjusted for
Mdip’ in meter reading).

Switch to 3.5 mc band, and repeat steps (1) threugh (61, following
the tuning chart carefully, Follow this procedure through for each
of the other bands,

Powe:r Amplifier Neutralization;

Perform the power amplifier neutralization adjustinent on 20 meters and
in the following manner,

(1}

(2)

{2}

(4}

(5)

After allowing approximately two minutes for warm-up, tune the
transmitter to approximately 14, 250 mc as described in the
OPERATION section oi this handbook.

Faosition the "P, A, LOAD" front panel contrel to the 9 o'clock posi-
tion.

Connect an external meter to the METER connector on the rear
panel {see pages l4 and ]15for metering details),

Key the transmitter with the microphone switch, and without
speaking into the microphone, adjust the "CAR., BAL, " control
cn the rear panel for a power amplifier current of approximately
100 Ma, Adjust the "DRIVER" control for peak. Quickly adjust
"CAR, BAL," to 100 Ma, again if it increased to a higher read-
ing.

With the Mic, Button still pressed, rotate the P, A, TUNE control
through its range from 9 o'clock to 3 o'clock. Tou will note a
pronounced ''dip' in meter reading at resonance, Observe any
tendency for the meter to "peak’ above the 100 Ma, plateau on



it

either pide of reaocnance, If there is such a peak, adjust C402,
ithe P, A, Metralizing trimmer to suppress the peak., When
properly neutralized, the metex reading will hold ateadily at
100 Ma, except for the sharp Sip at resonance, but there will
be nc peak above the 100 Ma, level,

(6} Key the transmitter with the micrephone switch and re-adjust
the CAR, BAL. control for minimum power amplifier current,
Minimum power amplifier current sheuld be between 30 and 40
Ma, If not, repeat the transmitter power amplifier bias ad-
jusiment on page

Carrier Balance Adjustment:

Several times during the precesding adjustments, the CAR. BEAL. rear
penel contrel his been adjusted fer varying reasona, Be pure that this
contrel i adjusted for exsct null before operating,

WVEOQO Calibration:

A trimmer capacitor is provided for each VFO racge. These adjustnent
capacitors are available through the top of the VFS compartment, It is
recommended that an insulated adjusting tool be used when performing
the following adjustmentya,

NCTE

Dial trazking has been factory set by
"sruning'' the VFO inductor, L1&Gl.
Dial tracidng adjustments will not nor-
mally be requirec.

1) After allowing approximately five minutea for warme-up, tune
the receiver near 3800 KC, Using a {requency atapdard or a
109 KO crystal calibrator as an accurate signal source, tune
the signal for zero beat and note the corresponding dial read-
ing. If the 3300 KC signal does not zero beat at 3800 on the
dial, adjust the 80 Meter trimmmer until it does,

2} In a similar manner, check each of the other bands in the nor-
mally used portivn of the vand, For example; 7200 KC, 12,200
or 14,300, 21,300 or 21,4C0. 28,700 or whichever portion of
10 meters is normally used, Acceracy in other parte of the
bands wili be quite grod, but remember that the Cygnet is not to
be considered a frequency standard, Be cautious when operating
near band edges, FCGC ragulations require that every amateur
radio statlon have a means availakle for measuring his tranamitting
froquency.

If a frequency meter or frequency counter is available, the information cok-
szined ir Table IV (page 22) caa be used to perform direct VFO and Carrier
Dscillater ireguency measurementa,



RESISTORS All resistiors are 1/2 watt 10% tolerance, upless otherwise noted,

Rinol 1K BRiz02 4TE

Rin:2 2. TK R1z03 1 0GR
R103 2, TH Riz2t4 1M

RZ01 2TK Ri205 lohd

RZ202 1 003 R1206 4Tk

R203 10K - 2W Hiz01 470K
R204 470K B30 1K

R205 2,7TK - 1W R1303 100K
301 270K F 1401 1K

R30z2 100K 1402 1.5k
R303 19 B 1403 1K

E401 5K - Variable R 1404 4740

Rr402 10K - 1W Riga0s 2. TR
E403 1K R i406 2. TKE
E404 1 ghm - 2W R 1407 4T

R5al 1M His0l 2.2K
R5O2 1 OB Ris02 15K

RE03 47K Eis03 1.5k
R6D1 LO0K Ris04 149

701 470 B 1401 0,27 - 5W
AR 4, TH R1602 0,5 « 8W
R703 LB = 2W Rl1603 0.5 = 5W
RT704 t R1604 0,27 - BW
RA01 PO0K B1a05 A8 - AW
REB02 1K B 1606 4.7

Ranl 105 R1607 150K - 2W
E202 270 Ri1608 150K = 2W
Re903 2TOK RlGoo 00 - 10W
R904 270K El&l0 1,53 - 2W {or 1, 2K)
Ra05 100 R1&L1 2,7
906 1 ki R1&12 00 - 10w
R4y 47K R1A13 a00 - 10w
R908 100K Rlols 10K - 2W
E 100l 470K Rl&15 10K
1101 1K Rl&le 10K -« Variable
R1102 47K Rl16l7 470

Rl1l03 47K Rl&613 1 ONEK
Rllosg 470K

R11D5 2TH

R110& 47K {1 1K cptional)
RY1O7 5K - Variable
Pl108 47K

Rl201 470K



CAPACITORS (continued)

21417 l=Ceramic

C 1418 « 0l-Ceramic

C1419 430=Cevamic

C 1501 10-Cleramic

cl502 20-Trimmer

C1502 270-Ceramic

Cl1504 270-Ceramie

C1508 s 0l-Ceramic

C1602 2E50ME -25V Electralytic
C16G2 LO0MF-35V Elecirolyiic
Clais . D047-1500VDC Ceramic
Clh04 2 00471400V Ceramic
Cle05 Z50MF -25V Electrolytic
Claosg 1COMF =35V Electrelytice
C1607 EMF -a50V Electralytic
Clbus 40MF =350V Electrolytic
Cla0% SUME-3530V Electrolvtic
Claelo S0ME =150V Electrolytic
CL611A/B A0-40MFE -450Y Electrolytic
1612 1¢MF-1530V Electrolytic
Cl&13 1GMF -150V Electrolytic
Clel4d SMF-5CV Electrolytic

COILS

Liol VEFO Amp. -15M
L10Z VFC Amp, =10M
Li1%3 VFC Amp, -40M
Lzgl Mixer=-80M

L2g2 Mixer=40M {tﬂp]
1.2Z03 Mixer-Z0M (bottom]
L2o4 Mixer-15M (top)
L2045 Mixer-10M (bottora}
Lagl Driver-84h

Lip2 Diriver-40M (bottam)
Lip3 Driver-ZoM (top)
L34 Lriver-15M (boattam)
L30s Driver=-10M (top)
L3306 100uh

1401 100uh

1402 84uh

L4n3 Pi-Netwark

L4904 30uh

1601 200uh

Leo2 Bifilar, Filter
L7ol 18t IF

LHO1 2nd IF

Llanl VEO Cail

33

T6e0l1
Yooz
YEO3
Yoai4
Y1501

TUBES

L1402 200un

L1403  200wah

L1404  200uh

L1501  200uh

L1601  200uh

TRAMNMSFORMERS

Z40l Parasitic Suppreesor
T1001  Audic Cutput

T1101 58500 kc BAL, MOD, Trans.
T16401 Feedback Trans.

T1692 Pwr Transformer
SWITCHES

E21A.F Bandswitch

s2 Pwr On-04f {part of E1616)
53 11TVAC/I2VDC Selector
S4 REC, TUNE-CW Switch
RELAY

K1 3PDT Relay-12VDC Coil

CRYSTALS

5502,4 ke-Crvstal Filter
5502.4 ke-Crystal Filter
5500,4 ke-Crystal Filter
E500,4 ke-Crystal Filter
5200 ke=Carrier Oscillator

See Table II,

SEMI-CONDUC TOR

See Table 11,

MISCELLAMEQUS

J41 Antenna Coaxial Connector
J1601 Pwr Plug

J1603  Jet Piug

E1on: 8 ohm Speaker

Mic. SWANM Microphone
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