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OPERATION AND MAINTENANCE
SWAN MODEL 700-CX

Transceiver

INTRODUCTION

The Swan Model 700CX Transceiver together with
its accessories and optional equipment, is designed
to be used in either CW, AM or SSB modes on all
portions of the 80-, 40-, 20-, 15-, and 10 meter
amateur radio bands. Many of the MARS frequen-
cies may also be covered by using the Model 510X
oscillator accessory.

The Model 700CX generates a single sideband signal
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 circuitry of the single conversion design has
been proven in several thousand of the popular
Swan transceivers. Mechanical, 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-2 accessory VOX unit
for automatic voice control and CW break-in.

Operation may be fixed, station, portable, or mo-
bile. Power input exceeds 700 watts, PEP, on single
sideband, 400 watts on CW, and 125 watts on AM.
The Model 700CX includes automatic gain control
(AGQ), automatic level control (ALC), automatic
noise limiter (ANL), grid block keying, CW sidetone
monitor, and provisions for break-in CW,

Recommended power supplies are the Model 117-
XC for 117 volts AC operation, the Model 230-XC
for 230 volts AC, and the 14-117 for 12-14 volts
DC. These power supplies, as well as other acces-
ories, are described in later sections of this manual.
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FREQUENCY RANGES
80 Meters 3.5 to 4 mc.
40 Meters 7.0 to 7.450 mc.
20 Meters  14.0 to 14.450 mc.
15 Meters 21.0to 21.450 mc.
10 Meters  28.0 to 29.7 mc.

POWER INPUT
Single Sideband, Suppressed Carrier:
700 watts, PEP input.
CW: 400 watts, dc input.
AM (Single Sideband with Carrier):
125 watts dc input.

DISTORTION
Distortion products down approx. 30 db.

UNWANTED SIDEBAND SUPPRESSION
Unwanted sideband down more than 50 db.

CARRIER SUPPRESSION
Carrier suppression greater than 60 db.

RECEIVER SENSITIVITY
Less than 0.5 microvolt at 50 ohms impedance
for signal-plus-noise to noise ratio of 10 db.

AUDIO OUTPUT AND RESPONSE
Audio output, 4 watts to 3.2 ohm load. Response
essentially flat from 300 to 3000 cps in both re-
ceive and transmit.

TRANSMITTER OUTPUT
Wide-range Pi-network output matches antennas
essentially resistive from 15 to 500 ohms imped-
ance, with coarse and fine load adjustment.

AMPLIFIED ALC
Limits modulation level.

AUDIO SIDETONE
For CW Monitoring

PLUG IN VOX
Optional accessory. Also provides bk-in CW.

FRONT PANEL CONTROLS
AF-RF Gain, Sideband Selector CAL-REC-
TRANS-CW-TUNE, Mic. Gain, Bandswitch, Car-
rier Balance, PA Plate Tune, PA Grid Tune, PA
Load Coarse, PA Load Fine, VOX-PTT Switch,
ANL Switch, Dial set, Output Level, 25-100 kc
calib. switch.

REAR PANEL CONTROLS AND CONNECTIONS
Bias potentiometer, CW key jack, Jones plug
power connector, Vox connector, Antenna jack,
S-Meter zero, Auxiliary relay switching, Out-
board VFO connector.

VACUUM TUBE COMPLEMENT
Vi 6EW6 VFO Amplifier
V2 12BE6 Transmitter Mixer
V3 6GK 6 Driver
V4 8950 Power Amplifier
V5 8950 Power Amplifier
V6 6BZ6 Receiver RF Amplifier
V7 12BE6 Receiver Mixer
\'%4 12BA6 First IF Amplifier
V9 12BA6 Second IF Amplifier
V10 12AX7 Product Detector/Receive Audio
Vi1  6BN8 AGC/ALC Amplifier
V12  6GK6 Audio Amplifier
V13  6JH8 Balanced Modulator
V14  12AX7 Mic. Amplifier/Transmit Audio

DIODE AND TRANSISTOR COMPLEMENT

Q1 VFO

Q2 Emitter Follower
Q3 Carrijer Oscillator
Q4 Crystal Calibrator
Qs Crystal Calibrator
Q6 Crystal Calibrator
Q7 Crystal Calibrator

D401 Relative Output Diode
D701 Overload Diode
D1101  ANL Diode

D1102  ANL Dijode

D1201  CW Switching Diode
D1202 CW Switching Diode
D1801  Zener

D1802  Relay Silencing Diode
D1803 AGC Diode

D1804 AGC Diode

Di1805 AGC Diode

POWER REQUIREMENTS
Filaments 12.6 volts, 6.7 amps, ac or dc
Relay 12 volts dc, 250 ma.
Bias — 110 volts dc, 100 ma.

Med. voltage

275 volts dc, 150 ma.

High voltage

800 volts dc, 1A Peak Trans.

DIMENSIONS AND WEIGHT
Height 5%in. Depth 11 in.
Width 13 in. Weight  17% 1b.



CIRCUIT THEORY

GENERAL DISCUSSION

The Swan 700CX transceiver provides single side-
band, suppressed carrier transceive operation, and
generates the single sideband signal by means of a
crystal lattice filter. To permit a logical discussion
of this mode of operation, certain definitions are
necessary. In a normal AM signal, (double sideband
with carrier), a radio frequency signtl is modulated
with an audio frequency signal. This is considered
by many to be merely a case of varying the ampli-
tude of the carrier at an audio rate. In fact, how-
ever, there are actually sideband frequencies gener-
ated, which are the results of mixing the RF and
the AF signals. These sidebands are the sum of,
and the difference between the two heterodyned
signals. In the detection of this conventional AM
signal, the two sidebands are mixed with the car-
rier to recover and reproduce the audio intelligence.
This is an inefficient means of transmission, be-
cause only 25 percent of the transmitted power is
used to transmit intelligence. There are other atten-
dant drawbacks, also. The bandwidth of AM voice
transmission is approximately 6 kc, while the actual
demodulated audio is only approximately 3 kc. The
result is inefficient use of the frequency band, and
over half of the allotted band is unusable due to
heterodynes, interfetence, and congestion.

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

It should be remembered that in the single side-
band, suppressed carrier mode of transmitting, the
unwanted sideband and carrier are only suppressed,
not entirely eliminated. Thus, with a transmitted
signal from a transmitter with 50 db sideband sup-
pression, the other or unwanted sideband will be
present, and will be transmitted, but its level will
be 50 db below the wanted sideband. When this
signal is received at a level of 20 db over S9, the
unwanted sideband will be present at a level of
approximately S5. The same is true of carrier sup-
pression. With carrier suppression of 60 db, and a
signal level of 20 db over S9, carrier will be present
at a level of approximately S3 to S4.

In the Model 700CX transceiver, the single side-
band suppressed carrier signal is generated by the
crystal lattice filter method. For details, refer to
the schematic diagram, and to Figures 1, 2, ard 4

SIGNAL GENERATION

When the push-to-talk switch on the microphone is
pressed, the transmitter portion of the transceiver
is activated; and it generates a single sideband, sup-
pressed carrier signal in the following manner. Car-
rier is generated by a crystal oscillator using transis-
tor, Q3. This stage operates in both the transmit
and receive modes. When transmitting, the RF out-
put of the oscillator is injected into the control grid
of the Balanced Modulator, V13. This balanced
modulator is a beam deflection tube, and operates
similar to a cathod& 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 plate. The carrier signal fed to the con-
trol grid of the balanced modulator appears on both
plates of the output. The two plates are connected
to Transformer T1301 in push-pull, so the carrier
signal cancels itself out in T1301. The deflection
plate DC voltages are adjusted by means of the
carrier balance control so that the RF being fed to
the output plates will cancel out, and the output
from T1301 will be zero. Audio signals from the
Microphone Amplifier, V15, are applied as a modu-
lating voltage to one deflection plate, and the two
sidebands resulting from the sum and difference
frequencies of the audio and carrier signals appear
in the output of transformer T1301. Carrier sup-
pression is approximately 60 db.

The double sideband, suppressed carrier signal is
then coupled from the secondary winding of T1301
to the crystal filter, which suppresses the lower
sideband, and permits only the upper sideband to
be fed to the First IF Amplifier, V8. The carrier
frequency is generated at approximately 5500.0 kc,
normal sideband. With the opposite sideband crys-
tal, the carrier crystal frequency will be 5503.3 ke,
and this positions the double sideband signal on the
other side of the filter response curve, attenuating
the upper sideband by at least 50 db. In the single
conversion mixing process, these sidebands become
inverted on 80 and 40 meters. Thus the Swan 700CX
normally operates on lower sideband on 80 and 40,
while on 20, 15, and 10 meters normal operation is
on upper sideband.

Q1, the VFO 2N706 Oscillator, operates in the
common base configuration as a colpitts oscillator.
Q2, The Emitter Follower is used for isolation. The
extremely good regulation achieved through using
the Zener diode regulator D1801 across the bias
supply voltage, also contributes to the stability.
Bandswitching is accomplished by changing the
tank circuit coil. The VFO in the Model 700CX
exhibits extremely good stability after the initial
warm-up period. Drift from a cold start will be less
than 1 kc for the first hour on 80, 40, and 20-meter
bands, and less than 2 kc on 10 and 15 meters. After
the initial warm-up period, drift will be negligible.
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SIGNAL GENERATION (cont.)

The single sideband, suppressed carrier signal from
the first IF Amplifier is fed to the Transmitter.
Mixer, V2, where it is heterodyned with the VFO
signal. The resultant signal at the desired transmit
frequency is amplified by the Driver, V3, and the
Power Amplifiers, V4 and V5. The signal from the
VFO Amplifier is initiated in the transistorized
VFO-Emitter Follower circuit Q1 and Q2. The
signal from the VFO is routed to the VFO Ampli-
fier, and on 40 and 80 meters, is subtractively
mixed with the single sideband signal from the IF
Amplifier, and result in LSB operation. On 20, 15,
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and 10 meters, the frequencies are additively mixed,
resulting in output on the upper sideband.

When in TRANSMIT, the gain of the First IF Am-
plifier, is controlled by an amplified ALC circuit,
V11, in response to the average input power to the
Power Amplifiers. This ALC system will compen-
sate for extremely strong input signals, but does
not completely eliminate the necessity of proper
adjustment of the Mic. Gain Control. This feature
will help prevent the transmitter from flat topping
and spurious emissions, but considerable distortion
may occur if the Mic. Gain Control is not properly
adjusted. Refer to Operating Instructions.



INSTALLATION

POWER SUPPLY

1. AC Operation. The Swan Models 117-XC or
230-XC Power Supplies provide all necessary
voltage required by the transceiver for AC oper-
ation. The supplies come equipped with a pre-
wired plug and cable, all ready for plugging into
the transceiver.

2. DC Operation. The Model 14-117 supply for
mobile operation includes all necessary cables,
connector plug, fuses, and installation hardware.
The Jones plug for connection to the transceiver
is furnished with the unit.

Power requirements for the Swan 700-CX are listed
in the following table. Pin connections to the Jones
type power connector are listed as an aid in con-
necting other brands or home-brew supplies.

JONES PLUG CONNECTIONS

Pin | Nominal | Minimum | Maximum
High 800 VDC | 600 VDC | 1200 VDC
Voltage 8 800 MA | Low Pwr. jHi. Power
Medium 275 VDC
Voltage 10 | jsoma | 225VDC {325 VDC
Bias -110VDC
Voltage 31 j00ma | -100VDC {-130 vDC
Filament 126 V*
Voltage | 4 | 6.7 Amp | 115V [145V
Relay 12 VDC
Voltage 51 950maA | 10 VvDC (14.5VDC
* AC or DC

ANTENNA

1. Fixed Station. Any of the common antenna
systems designed for use on the high frequency
amateur bands may be used with the Swan trans-
ceiver, provided the input impedance of the trans-
mission line is not outside the capability of the
pi-output matching network. The transmission
line should be of the coaxial cable type. An an-
tenna system which shows a standing wave ratio
of less than 4:1 when using 50 or 75 ohm coaxial
transmission line, or a system that results in a
transmission line input impedance that is essen-
tially resistive, and between 15 and 500 ohms
will take power from the transceiver with little
difficulty. If open-wire or balanced type trans-
mission line is used with the antenna, a suitable
antenna tuner is recommended between the trans-
ceiver and the feed line. Methods of construction
and operating such tuners are described in detail
in the ARRL Antenna Handbook, and similar
publications. For operation on the 75 and 40

meter bands, a simple dipole antenna, cut to
resonance in the most used portion of the band,
will perform satisfactorily. For operation on the
10, 15, and 20 meter bands, the efficiency of the
station will be greatly increased if a good direc-
tional rotary antenna is used. Remember that
even the most powerful transmitter is useless
without a proper and efficient antenna system.

2. Mobile Station. Mobile antenna installations
are critical, since any mobile antenna for use on
the high frequéncy bands represents a number of
comprises. Many amateurs lose the efficiency of
their antenna through improper tuning. Points to
remember about the mobile antenna used with
the Swan 700-CX are:

a. The “Q” of the antenna loading coil should
be as high as possible. There are several com-
mercial models available which use high “Q”
coils, including the Swan Model 45 and Model
55 five band “Swantennas.”

b. The loading coil must be capable of handling
the power of the Model 700-CX without over-
heating. In TUNE position, the power output
of the transceiver may exceed 250 watts. Wide
spaced, heavy wire loading coils are essential.

¢. The SWR bridge is a useful instrument, but
unfortunately it is quite often misunderstood,
and overrated in importance. Basically, the
SWR bridge will indicate how closely the an-
tenna load impedance matches the transmis-
sion line. With long transmission lines, such as
will be used in many fixed station installations,
it is desirable to keep the impedance match
fairly close in order to limit power loss. This is
particularly true at the higher frequencies. The
longer the line, and the higher the frequency,
the more important SWR becomes. However,
in mobile installations the transmission line
seldom exceeds 20 feet in length, and an SWR
of even 4 to 1 adds very little to power loss.
The only time SWR will indicate a low figure
is when the antenna presents a load close to
50 ohms, but many mobile antennas will have
a base impedance as low as 15 or 20 ohms at
their resonant frequency. In such a case, SWR
will indicate 3 or 4 to 1, and yet the system
will be radiating efficiently.

d. The really important factor in your mobile
antenna is that it should be carefully tuned to
resonance at the desired frequency. The fallacy
in using an SWR bridge lies in the fact that it
is sometimes possible to reduce the SWR read-
ing by detuning the antenna. Field strength
may actually be reduced in an effort to bring
SWR down. Since field strength is the primary
goal, we recommend a Field Strength Meter
for antenna tuning.



ANTENNA (cont.)

e. For antenna adjustments, the Swan 700-CX
should be loaded lightly to about 100 ma.
cathode current instead of the usual 500-800
ma. This will limit tube dissipation during ad-
justments, and will also help reduce interfer-

ence on the frequency. In any case, do not

leave the transmitter on for very long at one
time. Turn it on just long enough to tune and
load, and get a field strength reading.

Start out with the antenna whip at about the
center of its adjustment range. Set the VFO to
the desired operating frequency and then ad-
just P.A. TUNE for dip, and P.A. LOAD for
100 ma. Then observe the field strength read-
ing. The Field Strength Meter may be set on
top of the dash, on the hood, or at an elevated
location some distance from the car.

Change the whip length a half inch, or so, at a
time, retune the P.A. for 100 ma. loading each
time, and check field strength. Continue this
procedure until the point of maximum field
strength is found. This adjustment will be most
critical gn 75 meters, somewhat less critical on
40, etc., until on 10 meters the adjustment
will be quite broad. After tuning the antenna
to resonance, load the P.A. to full power.

MICROPHONE

The microphone input is designed for high imped-
ance microphones only. The choice of microphone
is important for good speech quality, and should be
given serious consideration. The crystal lattice filter
in the transceiver provides all the restriction neces-
sary on audio response, and further restriction in
the microphone is not required. It is more import-
ant to have a microphone with a smooth, flat
response throughout the speech range. The micro-
phone plug must be a standard % in. diameter three-
contact type. The tip connection is for push-to-talk
relay control, the ring connector is the microphone
terminal, and the sleeve is the common chassis
ground. The microphone manufacturer’s instruc-
tions shouid be followed in connecting the micro-
phone cable to the plug. With many microphones,
the push-to-talk button must be pressed to make
the microphone operative. For VOX operation, this
feature may be disabled, if desired, by opening the
microphone case and permanently connecting the
contacts which control the microphone.

EXTERNAL SPEAKER CONNECTIONS

Receiver audio output from the 700-CX is at 4 ohms
voice coil impedance. This output is terminated at
pin 12 of the Jones Power connector. When using
the 117-XC matching power supply, connection is
automatically made to the speaker which is built
into the supply.
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For mobile installations, an external speaker may
be connected to pin 12 of the Jones connector.
The other speaker terminal goes to pin 6, or chassis
ground. The speaker may be any good 4 ohm per-
manent magnet type in the 4 inch or larger size.

INTERNAL SPEAKER

Provision is made for installation of a standard
3 X 5 inch speaker inside the 700-CX. This may
be desirable particularly in mobile installations.
The speaker mounts on the left side of the chassis
— terminal lugs are provided near the 6GK6 audio
output tube. Simply connect wires from the 2
speaker lugs to these terminals. One is “‘hot,” and
the other is ground.

AUXILIARY SWITCHING

A 3 lug terminal strip on back of the 700-CX pro-
vides for switching of external accessories. They
are marked R, C, and T. R and C are connected
when receiving. C and T are connected when trans-
mitting. In particular, terminals C and T are used
when the Swan Mark II Linear Amplifier is used.

V6 OUTPUT

A phono type output jack is provided on back of
the 700-CX for connecting the antenna system to
an auxiliary receiver. Thus, a separate receiver may
be used, if desired, with the same antenna system.
V6 is the 6BZ6 R.F. amplifier stage in the 700-CX
receiver circuit, and it serves as a pre-amplifier for
the auxiliary receiver.

CONTROL FUNCTIONS

On-Off Switch (On AF Gain Knob)
Turns power supply on and off.

Cal-Rec-Trans-CW-Tune

Calibrate

All voltages are applied to transceiver. Grounds
emitters of Q4, Q5,Q6, and Q7. Removes ground
from cathode of V14A.

Receive
All Voltages are applied to transceiver.

Transmit

12 volt DC circuit through relay K1 and K2 is
completed, and tubes used only in receive are bi-
ased to cutoff. Meter reads P.A. cathode current.

cw

All circuits for transmit are energized, as above.
Capacitor C1501 in the carrier oscillator is re-
moved from ground. Carrier must be inserted
with CAR. BAL. control. Meter reads P.A. cath-
ode current,

Tune
Same as CW except that carrier is fully inserted.
Meter reads relative output.



CONTROL FUNCTIONS (cont.)

Mic. Gain
Controls potentiometer R1402 in the grid of
V14A. Controls amount of audio to the balanced
modulator.

Car. Balance
Controls potentiometer R1307 in the balanced
modulator deflection plate circuit, and permits
nulling out the carrier.

RF Gain
Controls variable resistor R1809. Controls gain of
receiver mixer, RF Amplifier, and IF Amplifiers.

AF Gain
Controls potentiometer R1201 in grid circuit of
V12 AF Output. Controls audio volume.

Main Tuning
Controls C1708 in frequency determining tank
circuit of VFO,

Panel Meter
Reads S-Units in Receive mode, P.A. cathode
Ma. in trans. and CW, mode, and relative output
in TUNE Mode.

Main Bandswitch
Switches plate coils, and associated capacitors of
VFO, VFO Amplifier, V1, Transmitter Mixer,
V2, and Driver, V3. Also switches tank coil of
pi-coupling system and associated capacitors in
PA output tank,

Output Level
Adjusts meter reading when in TUNE mode. Note
that this control has no effect on power output,
but determines only the relative meter reading.

Sideband Selector
Selects Normal Opposite sideband. Normal is
LSB on 80 and 40 meters, USB on 20, 15 and
10 meters.

PA Bias (Rear Control)
Adjust idling cathode current of Power AMP,.

S-Meter Zero (Rear Control)
Adjusts S-Meter to Zero Reading with antenna
disconnector.

PTT-VOX
Switch PTT position for press-to-talk operation
VOX position for voice control with VX-2
accessory.

ANL
Automatic noise limiter on in right hand position.

CAL. 100KC-25KC
Selects 100K C or 25K C calibration maikers.

PA Grid
Controls C1812A and C1812B in plate tanks of
transmitter mixer and driver.

PA Plate
Controls C411 on pi-network to tune final power
amplifier plate to resonance.

PA Load, Fine
Controls C412 in pi-network to match imped-
ance of output load. Tunes input to Receiver RF
Amplifier.

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



LOCATION

NO. 6 X 5/16 SCREWS,
FRONT BRACKET 4 PLACES

FLAT WASHER

) BETWEEN CHASSIS
o AND BOTTOM ~~—~—p.
e

ALTERNATE
MOUNTING

TWO NO. 12-24
HEX HEAD

REAR BRACKET
PLUGS INTO SLOT
MADE BY FLAT WASHER
BETWEEN CHASSIS AND
BOTTOM COVER

SCREWS
J 4 PLACES

TRANSMISSION
HUMP

TRANSCEIVER, BOTTOM VIEW
MOBILE MOUNTING, SIDE VIEW

FIGURE 3. MOBILE MOUNTING ON TRANSMISSION HUMP UNDER DASH



OPERATION

Before connecting any cables to the Swan 700 CX
perform the following steps:
1. Locate the P.A. compartment and remove
the packing material from the P.A. tubes.

2.  Rotate the CAL-REC-TRANS-CW-TUNE
switch on the lower left of the front panel
counterclockwise to REC,

3. Rotate the AF GAIN control counterclock-
wise to OFF.

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

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

6. Connect the power supply cable to the
Jones connector on the rear chassis.

7. Connect the power supply to the proper
voltage source.

WARNING

Dangerous high voltage is present on the plate
of the power amplifier whenever the power
supply is energized. Never turn power on when
the power amplifier cover is removed. High volt-

age is also present at Pin eight of the power plug.

RECEIVER

In RECEIVE position, or at any time when the
transmitter is not in TRANSMIT, all circuits used
in transmitting are diabled through the relay
controlled circuits, K1, K2. The relays are ener-
gized for transmitting and de-energized for receiv-
ing. Relay K2, when de-energized, allows signals
from the transmitting tank circuit and antenna to
be fed to the receiver RF Amplifier, V6, where
they are amplified and then fed to the control grid
of the Receiver Mixer, V7. The local oscillator
signal from the VFO Amplifier is now used to
heterodyne the received signal to the IF frequency.
All TF amplification is accomplished at this fre-
quency, nominally 5500.0 kc, through V8 and V9
IF amplifiers. In the Product Detector V10A, the
IF signal is heterodyned with the carrier frequency
generated by Carrier Oscillator, Q3. The resultant
audio signal is then put through a noise clipper
network which is in our out of circuit by selection
of ANL swtich. The signal is then amplified by
V10B, which then couples to V11, the AGC
Amplifier, and V12, the output audio stage.

RECEIVER OPERATION

1. Rotate the AF GAIN control clockwise to
about the 3 o’clock position. The power switch

will operate applying filament, relay, bias,
medium, and 800 volt high voltage to the
transceiver.

2. Wait approximately one minute to allow
the tube filaments to reach operating temper-
ature. During this period, perform the following
steps:
a. Rotate the BANDSWITCH to desired
band.

= b, Rotate MIC. GAIN fully counter-
clockwise.

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

d. Presst PA PLATE control to mid-
position.

e. Preset PA GRID control to mid-position.
f.  Preset PA LOAD FINE to mid-position.
g.  Preset PA LOAD COARSE to position 1.
h.  Set tuning dial to desired frequency.

i.  Set RF GAIN control to approximately 3
o’clock position.

3. Carefully adjust the PA GRID and the PA
PLATE controls for maximum receiver noise.
NOTE: The PA GRID control resonates the
transmitter driver stages and the receiver RF
amplifier plate circuit. The PA PLATE and PA
LOAD controls adjust the input and output
capacitors in the transmitter power amplifier
final plate circuit, as well as the receiver RF
amplifier grid circuit. Proper adjustment of these
controls in the receiver position will result in
approximately resonant conditions in the trans-
mitter stages.

RECEIVER TUNING

The tuning dial of the 700-CX has a green tinted
scale reading from zero to 450 which is used on 40,
20 and 15 meters. Above the green scale is a
separate calibration for 80 meters, reading from
3500 to 4000KC. Below the green scale is the 10
meter scale, reading from 28 to 29.7 MC,

Precise tuning of a single sideband signal is very
important. Do not be satisfied to merely tune until
the voice can be undersood, but take the extra care
of setting the dial to the exact spot where the voice
sounds natural. Above all, avoid the habit of tuning
so that the voice is pitched higher than normal.
This is an unfortunate habit practiced by quite a
number of operators. The following points help to
explain the effects of mistuning:

1. If you tune so the received voice is higher
than normal pitch, you will then transmit off
frequency, and your voice will sound lower than
normal pitch to the other station. He will

9



RECEIVER TUNING (cont.)

probably retune his dial to make you sound
right. If you keep this up, you will gradually
waltz one another® across the band. If both of
you are mistuning to an unnatural higher pitch,
you will waltz across the band twice as fast.
(And someone will no doubt be accused of
frequency drift.)

2.  Mistuning results in serious harmonic
distortion on the voice, and should be quite
noticeable to the average ecar. Some will claim
that if they don’t know how the other person’s
voice actually sounds, they can’t tune him in
properly, but this is not true. With a little
practice, it is fairly easy to tell. Some voices are
relatively rich in harmonics, and are easier to
tune in than a person with a “flat” voice. Also, a
transmitter which is being operated properly
with low distortion will be easier to tune in than
one which is being overdriven and is generating
excessive distortion. There is no mistaking when
you have a station tuned right on the nose. It
will sound just like “AM,” so to speak. Mainly,
avoid the habit of tuning so everyone sounds
higher than normal pitch, or like Donald Duck.
This is incorrect, unnecessary, and sounds
terrible,

3. A vernier control for receive frequency,
sometimes referred to as “incremental tuning,”
is not available on the Swan 700-CX. Such a
device is not necessary if proper tuning habits
are exercised.

4. Your Swan 700-CX will automatically
transmit on exactly the same frequency as the
one to which you are listening. There is no
adjustment for making them the same, since by
using the same oscillator for both send and
receive, it happens automatically. If separation
of receive and transmit frequency control is
desired, the Model 508 VFO unit may be used.

TRANSMITTER
Power Rating

The SWAN 700-CX is capable of 400 watts, PEP
input under steady state two-tone test conditions,
when operated with any of the recommended
power supplies. The peak envelope power, when
voice modulated, is considerably greater, typically
700 watts, or more.

Recommended power supplies produce a no-load
plate voltage of approximately 925 volts. Under
TUNE conditions, or CW operation, this voltage
will drop to approximately 700 volts. Under steady
state two-tone modulation, the voltage will drop to
approximately 750 volts. If the power amplifier
idling current is 50 ma, and the two-tone current,
just before flat-topping, is 400 ma, the peak
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two-tone current will be 600 ma. Under these
conditions the PEP input will be 750 volts times
600 ma = 450 watts. Under voice modulation,
because average power is considerably less, the
power amplifier plate and screen voltages will be
maintained higher, even during voice peaks, by the
power supply filter capacitors. Peak plate current
will therefore also be higher than with two-tone
test conditions. Under typical operating condi-
tions, peak plate current before flat-topping may
on some bands be as high as 1 amp at over 800
volts, to result in an input of over 800 watts, PEP.
Readings of cathode current will not reflect this
over 800 watt power input, however, because of the
damping in the cathode current meter. Cathode
current readings under normal voice input should
not exceed approximately 225 ma on occasional
peaks.

POWER AMPLIFIER PLATE DISSIPATION

There is often a misunderstanding about the plate
dissipation of tubes operated as ABl1 amplifiers
under voice modulation. In the Swan 700-CX,
while in the transmit position, and with no
modulation, the plate voltage will be 890 volts, the
plate current 50 ma, and the power input will be at
45 watts.

Average voice power is from 10 to 20 db below
peak voice power. Normally some peak clipping in
the power amplifier can be tolerated, and a
peak-to-average ratio of only 6 db may sometimes
occur. Under such conditions, the average power
input will be 125 watts, and average plate current
will be 156 ma. With power amplifier efficiency of
65 percent, plate dissipation will be 44 watts, or 22
watts per tube. The 8950 is rated at 40 watts,
continuous duty cycle. Thus it can be seen that
under normal operating conditions, the power
amplifier tubes in the Swan 700-CX are not being
driven very hard. Note, however, that proper
modulation level must be maintained by correct
setting of Mic. Gain, and that the length of time in
TUNE position should be limited to not more than
30 sec. at a time.

TRANSMITTER TUNNING

Special Notes: Read carefully. Be sure that you
understand and remember these notes when turn-
ing the transmitter.

1. The most important detail to keep in mind
when tuning the transmitter portion of your
Swan transceiver is that the P.A. PLATE must
be resonated as quickly as possible! The P.A.
tubes are dissipating all the power input when
they are not in resonance, and can be per-



TRANSMITTER TUNNING (cont.)

manently damaged in just a few seconds. Once
resonance has been established, the P.A. tubes
can operate at full power input for a consider-
able length of time, although we recommend 30
seconds a§ a safe maximum. But, it is most
important to realize that the 30 second limit
assumes that the P.A. PLATE has been immedi-
ately resonated. This rule applies generally to all
transmitters.

2. P.A. PLATE resonance may be accomplished
by (1) tuning for the “dip” in P.A. cathode
current, or (2) tuning for maximum transmitter
output, depending on which circuit is being
metered.

3. In the 700 CX you are reading P.A. cathode
current when in Press-To-Talk, TRANS., or CW
mode, so P.A. PLATE must always be tuned for
the “dip” in meter reading when in any of these
modes.

4. When the 700 CX Function Switch is in
“TUNE” mode, the meter circuit is automat-
ically switched to indicate transmitter output
level, so P.A. PLATE must always be tuned for
maximum meter reading when in “TUNE”
mode.

—Read items (3) and (4) over carefully to be
sure you understand,

5. The OUTPUT LEVEL control located on the ,

right hand side of the panel meter adjusts the
meter reading to a convenient level when in
“TUNE” mode. It is important to realize that
this control has no effect whatsoever on trans-
mitter power. It is required because of wide
variations in meter readings caused by various
antenna loads, and different frequency bands.

When in “TUNE” mode, the meter reading is
strictly a relative indication of power output.

6. When first tuning the 700 CX, you may find
the 30 second time limit too short. In that event,
switch back to REC mode for a minute or so,
and then resume tuning procedures. With experi-
ence, transmitter tuning will require only 10 to
15 seconds. Do not tune more often than
necessary. You should not have to retune except
when changing bands or antennas. The P.A.
tubes will last for many months or even years of
normal operating, but constant tuning at full
grid drive will shorten their life considerably.

7. Caution: The 700CX may be tuned to
frequencies outside the amateur bands. Do not
tune or operate the transmitter unless you are
within your permitted band limits.

TUNING STEPS:

1. The Sideband Selector must be in “NORM”
position during transmitter tuning procedures.
Bandswitch and tuning dial set to desired fre-
quency, MIC. GAIN at minimum, CAR. BAL.
straight up, 12 o’clock.

2. Move the Function Switch to TRANS. mode,
and quickly rotate the CAR. BAL. control for
minimum meter reading. If the control has no
effect at this time, do not be concerned. The
P.A. (Power Amplifier) stage is now “resting” or
“idling”, and there is no grid drive being applied.
The meter is reading “idling” current, which
should be about 50 ma. as read on the 800 ma.
scale. The permissible idling range is between 40
and 60 ma. If the P.A. is idling above or below
this range, adjust the P.A. Bias control on back
of the chassis. '

3. If this is the first time you are tuning the
transmitter, set the COARSE LOAD control to
position 4. (After experience in tuning, this
control may be set to whatever position has
been found optimum on each respective band.)

—Note: Up to now, the transmitter has been
merely “‘idling,” and there has been no particu-
lar time limit involved. The following step begins
applying grid drive, and requires caution and
observation of the recommended 30 second time
limit.

4. With the Function Switch still in TRANS.
mode:

a. Set the CAR. BAL. control to either 9
o’clock or 3 o’clock.

b. Rotate the P.A. GRID control for maxi-
mum meter reading.

c. Immediately rotate the P.A. PLATE con-
trol for minimum meter reading, or “dip.”
This is the critical adjustment known as
“resonating” the plate circuit, and mus¢ be
performed quickly to preserve P.A. tube life!

d. Re-adjust CAR. BAL. for minimum meter
reading,
5. Switch to TUNE position and quickly adjust
P.A. PLATE and P.A. LOAD controls for
maximum meter reading.

a. If the meter goes off scale, use the OUT-
PUT LEVEL control to bring it back to about
midscale.

b. Advance the COARSE LOAD control
clockwise a step at a time, readjusting P.A.
PLATE each time, until the position for
maximum output is found. Use the FINE
LOAD control for vernier load adjustment.
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TUNING STEPS (cont.)

Each time a change in either load control is
made, the P.A. PLATE must be re-tuned.

¢. Switch back to REC. position.

d. Once the proper settings have been found,
make notes on a card so they can be quickly
re-set each time you change bands.

6. Voice Transmission. After tuning up as out-
lined above, switch to TRANS. position and
then carefully set the CAR. BAL. control for
minimum meter reading. Carrier balance will
usually occur with the CAR. BAL. somewhere
around mid-range, but the setting is not impor-
tant or significant, as long as a null can be
observed. While speaking into the mike, slowly
rotate the MIC. GAIN control until occasional
peak readings of 200 to 225 ma. are obtained.
With most microphones, the MIC. GAIN control
will be set between 9 and 12 o’clock, but it may
vary considerably. The amplified ALC circuit
will help limit cathode current to about
225 ma., but turning the MIC, GAIN up too
high will still produce flat topping and spurious
signals, so it is important to hold it down. The
meter is quite heavily damped, and its reading
with average voice modulation may not look
very impressive, but the voice peaks are going
well over the 700 watt power rating of your Swan
transceiver. NOTE: Transceiver will not modulate
with Function Switch in CAL. position.

7. AM Operation (Single-Sideband With Carrier)

a. Tune transmitter to full output on single
sideband as described above.

b. Rotate MIC GAIN control to minimum,
full CCW.,

c. With Push-to-Talk pressed, rotate CAR.
BAL. control until cathode current is approxi-
mately 150 ma.

d. While talking in a normal tone of voice
into the microphone, increase MIC. GAIN
setting until the meter kicks upward slightly.
This setting will result in excellent AM
transmission.

8. CW Operation

a. Insert a CW Key in the Key Jack on back
of the 700-CX Transceiver.

b. After tuning up for maximum output as
outlined in Step 5, switch to CW mode, press
the key, and insert carrier by rotating the
CAR. BAL. control until the meter indicates a
P.A. Cathode Current of 500 ma. Power input
will then be the rated 400 watts. It may be
reduced to whatever level is required to
maintain contact. Full power level is not
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always necessary. NOTE: PTT-VOX switch
must be in PTT position.

c. In Manual CW operation it will be neces-
sary to switch the Function control back to
REC. for receiving and then to CW for
transmitting.

d. Semi-break-in CW

When the VOX accessory, model VX-2 is
used, Break-In operation may be employed.
Move the PTT-VOX switch to VOX position,
and rotate the Function control to CW mode.
Rotate the VOX GAIN full clockwise and the
ANTI-TRIP control on the VX-2 to full
counterclockwise position. Press the CW key
to transmit. When you stop keying the cir-
cuits will automatically switch back to receive
mode. Adjust the VX-2 DELAY control to
the position which gives the desired delay
time in returning to Receive.

e. Off-set CW Transmit Frequency:

While receiving, the carrier oscillator fre-
quency is located 300 cycles outside the
passband of the crystal lattice filter, thus
providing a single heterodyne note, or “‘single-
signal” for CW reception. When transmitting
in CW mode, the carrier frequency is moved
approximately 800 cycles higher, placing it
well inside the passband. This frequency shift
is termed “Off-set CW transmit frequency,”
and avoids the problems encountered when
the receive and transmit frequency are exactly
the same. When receiving CW, the receiver
must be tuned off frequency several hundred
cycles in order to hear an audio beat. By
providing this shift automatically in the
700-CX, CW operation is greatly amplified.

Sidetone Oscillator

A sidetone oscillator circuit is included in the
700-CX, and permits CW monitoring. An 800
cycle tone will be heard coming from the
speaker or headphones. The strength, or
volume of the tone may be changed if desired
by changing the resistance value of R1202 in
the sidetone circuit. Note that the A.F. GAIN
control will have some effect on the sidetone.

9. After tuning for maximum output, it will be
useful to know how much cathode current the
P.A. is drawing at full power input. This will
help indicate condition of the P.A. tubes, as well
as the driver stage and other tubes in the
transmitter circuitry.

a. This may be done by switching to CW
mode, and inserting full carrier with the CAR.
BAL. control. The key jack circuit must be
closed by a CW key for this test.



TUNING STEPS (cont.)

b. Alternately, you can check P.A. cathode
current by whistling a steady tone into the
microphone. It will be found that cathode
current is typically 700 ma. or more on the
lower bands, but will be somewhat lower on
10 and 15 meters, typically between 450-500

ma. Several factors can affect cathode cur-
rent, including AC input voltage, (or DC volt-
age in mobile use) tube condition, and circuit
alignment. The reading should be used pri-
marily as an indication of gradual change, or
deterioration.

5498 5500 5502 5504 5506 KC

0

6 db —r 2.7KC

TYPICAL SELECTIVITY CURVE
SWAN 700-CX

20 db
40 db

4.6 KC

60 db —- SHAPE FACTOR 1.7
80 db
ULTIMATE REJECTION
MORE THAN 100 DB
100 db 8.3KC

FIGURE 4. CRYSTAL FILTER TYPICAL CHARACTERISTIC
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ALIGNMENT AND TROUBLESHOOTING

The following procedures are given in the order
performed during the factory alignment for the
transceiver. For home servicing, only partial align-
ment may be necessary. Read all procedures
carefully before commencing either partial or
complete alignment. See figures and for com-
ponent placement. The following equipment will
be required for complete alignment:
1. Audio Signal Generator

2. 500 watt dummy load with output meter
3. Vacuum tube voltmeter
4. Field Strength meter

RECEIVER ALIGNMENT

Receiver alignment involves only the adjustment of
the Second IF coil and the 10 meter receiver coil.
The 15, 20, 40 and 80 meter coils which affect
receiver performance are also used in transmit
mode. Their adjustment is covered under “Trans-
mitter Alignment.”

1. After allowing one minute for warm-up tune

the receiver to the middle of either 15, 20, 40 or-

80 meters and at a clear frequency.

2. Adjust the P.A. PLATE, P.A. GRID and P.A.
LOAD front panel controls for maximum back-
ground noise.

3. Adjust IF coil 1901 for maximum back-
ground noise.

4, Switch to the center of 10 meters and adjust
L1065 for maximum background noise.

TRANSMITTER ALIGNMENT

The alignment of transmitter circuits involves the
adjustment of tuned circuits in the VFO amplifier,
V1, the Transmit Mixer, V2 and Driver stage, V3.
A dummy load should be connected to the antenna
jack during this series of adjustements.

VFO Amplifier Plate Circuit

With VIVM from pin 1 of V7, Receiver Mixer, to
ground, on -15 volt scale, adjust VFO Amplifier
Plate coils for peak VTVM reading as follows:

VFO Dial
Band | Frequency (kc) | Frequency (kc) Coil
80 9,300 3,800 L104
40 12,625 7,125 L103
15 15,725 21,225 L102
10 23,000 28,500 L101

Transmitter Mixer and Driver Plate Circuit

1. Adjust P.A. BIAS control fully counterclock-
wise (maximum bias).
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2. Loosely couple field strength meter to C308
(off pin 2 of V4) with alligator clip on ceramic
capacitor body. '

3. Remove screen voltage from V4 and V5 by
disconnecting the wire from terminal strip
immediately adjacent to V5 base. (Point A,
Fig. 5.)

4. Connect VIVM across R401, 1K resistor
between pins 1 and 2 of terminal strip, using 25
volt scale. (Points B and C, Fig. 5.)

PROCEDURE

Adjust bandswitch and P.A. Grid as shown below,
and adjust coils for peak VIVM reading, with
function switch in TUNE position:

Dial
Band P.A. Grid Freq. Adjust
80 12 O’clock 3,800 L206 | L305
40 11 O’clock 7,150 1204 | L304
20 11 O’clock | 14,150 1205 } L303
15 2 O’clock | 21,450 L202 | L302
10 2 O’clock 29.0 1203 | L301

Note: If VIVM and field strength meter exceed
full scale reading, switch to REC position, actuate
push-to-talk circuit, and insert carrier with carrier
balance control to keep reading on scale. Field
strength meter and VIVM 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 to pin 1 of
terminal strip adjacent to V5.

Carrier Frequency Adjustment

1. Tune up on the 20 meter band into a dummy
load. Balance out the carrier and adjust the P.A.
Bias for 50 ma.

2. Feed 1500 cycles of audio from the Audio
Generator into the MIC input receptacle. Adjust
the gain of the audio generator and the MIC
GAIN control until the wattmeter reads about
10 or 15 watts.

3. Adjust both slugs of the Balanced Modulator
transformer (T1301) for maximum output.

4. Adjust the First IF coil (L801) for maximum
output.

5. Increase the gain of the audio generator until
the wattmeter reads 40 watts. Sweep the audio
generator down to 300 cycles. Adjust the
Normal Sideband Carrier Oscillator trimmer
(C1502) for a reading of 10 watts.

6. Switch to Opposite Sideband and adjust
carrier oscillator trimmer (C1503) for 10 watts.



PROCEDURE (cont.)

7. Re-check with audio generator set at 1500
cycles and 40 watts. Sweep down to 300 cycles
and re-adjust Carrier Oscillator Trimmer capa-
citors, if necessary, for 10 watts input.

P.A. NEUTRALIZATION

With P.A. COARSE LOAD in position 1, set freq.
to 14,150, P.A. PLATE CONTROL at 9 o’clock,
insert carrier and peak P.A. GRID control, adjust-
ing CAR. BAL. control for 200 ma. Turn P.A.
CONTROL slowly through resonance. Cathode
current should dip smoothly and rise to 200 ma on
the low capacity side of resonance. If, instead,
there is a peak above 200 ma either side of the dip,
stop rotation of the P.A. plate control at the peak
and adjust C406 to reduce Ip to 200 ma. Repeat
above check and re-adjust as necessary to obtain
the desired smooth dip. For 10 meters, use above
procedure but adjust No. C312.

NOTE: If replacement of the power amplifier
tubes is necessary, it is recommended that a
matched pair of 8950 be used for neutralizing
purposes. A matched pair of tubes will also give
longer tube life.

VFO ALIGNMENT

A trimmer condenser is provided for each VFO
range. Trimmer adjustment for the five VFO ranges
is through top cover of the VFO compartment. An
insulated adjusting tool is recommended. Dial
tracking has been factory set by pruning the coil,
and will not ordinarily require further adjustment.

When dial calibration changes beyond the adjusting
range of the front panel dial set control, calibration
may be restored by carefully adjusting the trimmer
for that range.

EXAMPLE:

The 40 meter band at 4000 KC point is off
frequency approximately 8 KC on the high side
and cannot be restored by adjusting dial set on
front panel.

1. Set dial set to twelve o’clock position.

2. Set VFO at 7008 KC so as to hear 100 KC
Calibrator.

3. With an insulated alignment tooi in one hand
and the VFO dial in the other, rotate the dial a
small amount at a time down towards the
7000 KC point, but not enough to lose the
100 KC signal, Now rotate the trimmer so as to
zero beat the 100 KC signal. Again rotate the
dial a small amount down the band so you still
hear the calibrator, stop and with trimmer
rezero beat the signal again. Repeat these steps
until you have reached 7000 KC point on the

dial. Use caution so you do not lose the 100 KC
signal. This will prevent you from aligning on
the wrong 100 KC note which would put the
VFO off frequency by a 100 KC. The following
chart lists the actual oscillating frequency of the
VFO at band edges.

FREQUENCY CALIBRATION

Frequency calibration of the Model 700-CX is in
5 kc increments on 80-, 40-, 20-, and 15-meters,
and 20 k¢ increments on 10 meters. 80 meters is
calibrated directly on the upper dial scale. 40-, 20-,
and 15-meters are calibrated from zero to 450 on
the green tinted center scale. “EXAMPLE”: The
dial is set at 200 on the green scale. (On 40 meters
this would read 7.2 mc; on 20 meters this would
read 14.2 mc, and on 15 meters this would read
21.2 mc). 10 meters is calibrated directly on the
lower dial scale. Dial accuracy and tracking are
quite good on the 700CX, but caution must
always be observed when operating near band
edges. Measuring the frequency with the calibrator
when working near band edges is recommended.

DIAL SET

A dial-set control has been provided so that dial
adjustment can be made at any 100 or 25 KC point
of the dial. With calibrator on, set the dial to any
100 or 25 KC point closest to the frequency you
wish to work. Now adjust dial-set control to
zero-beat the VFO with the calibrator. This pro-
vides greater accuracy of dial readout.

CAUTION: Care must be exercised when tuning
for the 100 or 25 KC harmonics of the calibrator.
Spurious image signals may be heard, although
they will be somewhat weaker than the actual
harmonics.

VFO Frequency Chart

Dial Frequency (kc) Oscillator Frequency (kc)
3,500 9,000
3,800 9,300
4,000 9,500
7,000 12,500
7,200 12,700
7,300 12,800

14,000 8,500
14,200 8,700
14,350 8,850
21,000 15,500
21,250 15,750
21,450 15,950
28,000 22,500
28,500 23,000
29,000 23,500
29,700 24,200
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CRYSTAL CALIBRATOR
FREQUENCY ADJUSTMENT

Adjustment of the Crystal Calibrator must be made
with an outside source, such as an external re-
ceiver that will tune to WWV, Remove transceiver
cabinet and bottom. Locate the R.F. Amplifier
tube socket, V6. Wrap one end of an insulated wire
lead loosely around Pin 1. Connect the other end to
the antenna terminal of the external receiver. Tune
external receiver to zero beat WWV, Now turn on
calibrator in 700CX (either 100 or 25 k¢ position)
and by listening to it on the external receiver, ad-
just trimmer capacitor C1603 (located on top of
chassis next to 100 kc crystal) to zero beat with
WWV,

25 KC MULTIVIBRATOR ADJUSTMENT

The calibrator circuit board, located underneath
the chassis has a trimmer type potentiometer which
is used to adjust the multivibrator circuit so it
divides the 100 kc calibrator output by a factor of
4, thus providing calibration markers every 25 kec.
If markers are received every 20 k¢, or every 33-1/3
ke, adjustment is required. Use a small screwdriver,
and carefully turn the control to the location where
calibration markers are properly received. An oscil-
loscope may also be used as an aid, if available.

S-METER ADJUSTMENT
With antenna disconnected and with RF Gain fully
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clockwise, set R906, located on rear panel, for zero
meter reading. Make sure no local signals are being
received.

CARRIER BALANCE

A carrier balance control is provided on the front
panel, and is labeled CAR. BAL. This control per-
mits insertion of carrier during CW operation for
power control, as well as carrier insertion for AM
operation, and as an aid in tuning the transmitter
circuits. In addition to the carrier control, there is
another located under the chassis near the balanced
modulator tube socket, V 13, the 6JHE&. This con-
trol is called a “Quadrature control,” and is of the
screwdriver adjust, trimmer type. It will seldom
require adjustment, but is recommended particu-
larly when if the 6JHS8 tube is replaced. A dummy
load must be connected to the transceiver. Connect
a sensitive VI'VM across the dummy load, or across
the coax. line. First tune for maximum output in
normal manner. Then switch to TRANS. mode, and
balance carrier with CAR. BAL. panel control.
Finally, adjust trimmer, the Quadrature control,
for carrier null.

L601 TRAP ADJUSTMENT

Set bandswitch to 14 mc range. Feed strong 11.9
mc signal from signal generator into antenna jack.
Tune around 14,225 until signal is found. Adjust
L601 for minimum.
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ELECTRONICS

¥ 700CX/SS~16B =

SPECIAL TUNING INSTRUCTIONS

This provides new tuning procedures for the Swan 700CX/SS~16B Special. This
new procedure is necessary because of the steep skirts of the SS-16B filter.
1t is no longer possible to obtain sufficient carrier insertion with the
FUNCTION SWITCH in the "'TRANS'' mode. Therefore, all preliminary and final
tuning of the transceiver must be accomplished with the FUNCTION SWITCH in the
TUNE position. Extreme caution must be exercised when using these new
procedures, because full carrier insertion is possible, and serious damage

to the final amplifier tubes may result. Follow the instructions carefully,
observing the 30 second time limit, and quickly resonate the plate tuning

as described.

With the addition of the SS~16B filter, AM operation is no longer possible
with the 700CX/SS-16B Special Transceivers.

TRANSMITTER TUNING

SPECIAL NOTES: Read carefully. Be sure that you understand and remember
these notes when tuning the transmitter,

l. The most important detail to keep in mind when tuning the transmitter
portion of your Swan 700CX/SS-16B Special Transceiver is that the
P.A. PLATE must be resonated as quickly as possible! The P.A. tubes
are dissipating all the power input when they are not in resonance,
and can be permanently damaged in just a few seconds., Once resonance
has been established, the P.A. tubes can operate as full power input
for a considerable length of time, although we recommend 30 seconds
as a safe maximum. But it is most important to realize that the 30
second time limit assumes that the P,A, PLATE has been |MMEDIATELY
resonated. This rule applies generally to all transmitters.

2. P.A. PLATE resonance is obtained by tuning for a PEAK with the
FUNCTION SWITCH in the "TUNE" position.

3. In the 700CX/SS~16B Special, you are reading cathode current in the
Press=To-Talk and CW modes,

L. In the TUNE mode, you are reading RELATIVE OUTPUT, and the P.A.
PLATE must always be tuned for the PEAK in meter reading,

READ ITEMS (3) AND (4) OVER CAREFULLY TO BE SURE YOU FULLY UNDERSTAND
THEM,
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SWAN ELECTRONICS

700Cx/sS~168
SPECIAL TUNING INSTRUCTIONS

TRANSMITTER TUNING CON'T

5.

The QUTPUT LEVEL control located on the right hand side of the panel
meter adjusts the meter reading to a convenient level when in ""TUNE"
mode. 1t is important to realize that this control has NO EFFECT
WHATSQOEVER on transmitter power. When in "TUNE'' mode, the meter is
strictly a relative indication of power output.

When first tuning the 700CX/SS-16B Special, you may find the 30
second time limit too short. 1In that event, switch back to "RECY
mode for a minute or so, and then resume tuning procedure, With
experience, transmitter tuning will require only 10 to 15 seconds.
The P.A, tubes will last for many months or even years of normal
operating, but constant tuning at full grid drive will shorten
their life considerably.

CAUTION: The 700CX/SS-16B Special may be tuned to frequencies
outside the amateur bands. Do not tune or operate the transceiver
unless you are within your permitted band limits,

TUNING STEPS

[

Set the SIDEBAND SELECTOR switch to the '""NORM'' position.

Set the BANDSWITCH and TUNING DIAL to the desired frequency.
Set the MIC, GAIN control fully counter clockwise,

Set the CAR, BAL. control to about its mid=position,

Set the OUTPUT LEVEL control straight up, or about 12 o'clock.
By experience you will know where to set this control for each band.

Pre~tune the transceiver by rotating the P.A., PLATE, P.A. GRID,
COURSE LOAD, and FINE LOAD controls for maximum receiver noise,

Move the FUNCTION SWITCH to the ""TRANS'' mode and quickly rotate
the CAR, BAL, control for minimum meter reading. If the control
has no effect, do not be concerned. The P.A. (Power Amplifier)
stage is now resting or '"{dling", and there is no grid drive
being applied. The meter is reading ""idling" current, which
should be about 50 ma. as read on the 800 ma. scale. The
permissible idling current range is between 4O and 60 ma. |If
the P.A. is idling above or below this range, adjust the P.A,
BIAS control on the back of the chassis until the meter reads
approximately 50 ma.
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SWAN ELECTRONICS -

700CX/SS-168
SPECIAL TUNING INSTRUCTIONS

TUNING STEPS CON'T

NOTE

UP TO NOW, THE TRANSMITTER HAS BEEN

MERELY '"IDLING'" AND THERE HAS NOT BEEN

ANY PARTICULAR TIME LIMIT INVOLVED,

THE FOLLOWING STEP BEGINS APPLYING GRID
DRIVE, AND REQUIRES CAUTION AND OBSERVATION
OF THE RECOMMENDED 30 SECOND TIME LIMIT,

8. Move the FUNCTION SWITCH to the ""TUNE" position, and rotate the
CAR, BAL, control either direction until you have meter indication.

NOTE

THE PANEL METER READS RELATIVE OUTPUT
WITH THE FUNCTION SWITCH IN THE '"TUNE"
MODE.

9. Quickly rotate the P A, PLATE control for maximum, or PEAK, meter reading.
10. Rotate the P,A, GRID control! for maximum, or PEAK, meter reading.

1. Re-~peak the P A, PLATE control,

12. Rotate the CAR, BAL, control fully either counter-clockwise. |t may be

necessary to back off the OUTPUT LEVEL control to keep the meter needle to
about mid-scale.

13. Quickly rotate the P,A, PLATE and FINE LOAD controls for maximum, or'PEAK,
meter reading,

14, |f the meter goes off scale, use the QOUTPUT LEVEL control to bring it
back to about mid=-scale,

15, Advance the COARSE LOAD control clockwise a step at a time, re-adjusting
the P,A. PLATE control each time, until the position for maximum output is
found, Use the FINE LOAD control for vernier load adjustment, Each time
a change in either load control is made, the P,A, PLATE control must be
re-tuned for maximum indicated output,

16, PRotate the CAR. BAL. control for minimum reading on the panel meter.
i7. Move the FUNCTION SWITCH to the '"REC"' mode,
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SWAN ELECTRONICS

700CX/SS~168B
SPECIAL TUNING INSTRUCTIONS

TUNING STEPS CONT'D

18. The transmitter is now fully tuned. To read cathode current, move the

FUNCTION SWiTCH to the CW mode, rotate the CAR. BAL. control fully

clockwise or counter~clockwise, and press the CW key. Make sure after
reading the cathode current, that you rotate the CAR, BAL. control until

the meter reads MINIMUM carrier.

VOICE TRANSMISSIONS

After tuning up as outlined above, speak into the microphone and siowly
rotate the MIC GAIN control until occasional peak readings of 200 to 225 ma.

are obtained., With most microphones, the MIC GAIN control will be set

between 9 and 12 o'clock, but it may vary considerably. The ampiified ALC

circuit will help limit cathode current to about 225 ma., but flat topping and

spurious signals can occur if the MIC., GAIN control is turned up too high,

The meter is quite heavily dampened, and its reading with average voice

modulation may not look very impressive, but the voice peaks are going well
over the 550 watt power rating of your Swan transceiver. NOTE: The transmitter

will not modulate with the FUNCTION SWITCH in the CAL position,

01-13/3



PARTS LIST

CAPACITORS

C101 .002, 20% 500V Disc
C102 .01, 80-20% 500V Disc
C103 .002, 20% 500V Disc
C104 10, 5% 500V Mica
C105 30, 5% S00V Mica
C106 .01, 80-20% 500V Disc
clo7 .01, 80-20% 500V Disc
C20t .1 mf, 200V Tubular
C202 .01,80-20% 500V Disc
C203 .002, 20% 500V Disc
C204 82, 5% 500V Mica
C205 100, 5% 500V Mica
C206 24, 5% 500V Mica
C207 1000, 5% 500V Mica
C208 20, 5% 500V Mica
C209 20, 5% 500V Mica
C210 50, 5% 500V Mica
C211 3.3 pf, 10% S00V Ceramic
C301 .01, 80-20% 500V Disc
C302 50, 5% 500V Mica
C303 100, 5% 500V Mica
C304 100, 5% 500V Mica
C305 24, 5% 500V Mica
C306 50, 5% S00V Mica
C307 .002, 20% 500V Disc
C308 .002, 20% 500V Disc
C309 .01, 80-20% 500V Disc
C310 220, 5% 500V Mica
C311 15,.20% 3KV Disc
C312 1.5-20 pf Mica Trimmer
C313 270, 5% 500V Mica
C314 3.3 pf, 3KV Disc

C315 510, 5% 500V Mica
C3l6 100, 5% 500V Mica
C317 390, 5% 500V Mica
C319 470, 5% 500V Mica
C320 330, 5% S00V Mica
C401 .002, 20% 500V Disc
C402 .01, 80-20% 500V Disc
C403 .01, 80-20% 500V Disc
C404 .01, 80-20% 500V Disc
C405 .01, 80-20% 500V Disc
C406 20 pf PA Neut. Trimmer
C407 270, 5% 2500V Mica
C408 270, 5% 2500V Mica
C409 .002, 20% 2KV Disc
C410 100, 10% 6KV Disc
C411 360 pf PA Plate

C412 410 pf PA Fine Load
C413 150, 10% 1500V Mica
C414 150, 10% 1500V Mica
C415 330, 10% 1000V Mica
C416 330, 10% 1000V Mica
C417 330, 10% 1000V Mica
C418 330, 10% 1000V Mica
C419 .002, 20% 500V Disc
C420 .01, 80-20% 500V Disc
Co601 120, 5% 500V Mica
C602 5, 5% 500V Disc

C603 .01, 80-20% 500V Disc
C604 .01, 80-20% S00V Disc

C701

C702

C703

C704

C705

C801

C802

C803

C804

C901

€902

C903

C1001
C1002
C1003
C1004
C1005
C110!1
Cl102
C1103
Cl104
C1105
C1201
C1202
C1203
C1204
C1205
C1206
C1207
C1301
C1302
C1303
C1304
C1305
C1306
C1401
C1402
C1403
C1404
C1405
C1501
C1502
C1503
C1504
C1505
C1506
C1507
C1602
C1603
C1604
C1605
C1606
C1701
C1702
C1703
C1704
C1705
C1706
C1707
C1708
C1709
C1710
C1711
C1712
C1713

.001, 20% 500V Disc
30, 10% 500V Disc
.01, 80-20% 500V Disc
430, 5% 500V Mica
220, 5% 500V Mica
68, 5% 500V Disc

.01, 80-20% 500V Disc
.01, 80-20% 500V Disc
10 pt

.01, 80-20% 500V Disc
.01, 80-20% 500V Disc
.01, 80-20% 500V Disc
150, 5% 500V Mica
220, 20% 500V Disc
.002, 20% 500V Disc
.002, 20% 500V Disc
500, 20% 500V Disc
500, 20% 500V Disc
.01, 80-20% S00V Disc
001, 20% 500V Disc
.001, 20% 500V Disc
001, 20% 500V Disc
220, 20% 500V Disc
.01, 80-20% SO0V Disc
.001, 20% 500V Disc
.002, 20% 500V Disc
.001, 20% 500V Disc
.001, 20% 500V Disc
.01, t0% 1000V Tubular
.01, 80-20% 500V Disc
.01, 80-20% 500V Disc
.01, 80-20% 500V Disc
.01, 80-20% 500V Disc
220, 20% 500V Disc
.01, 80-20% 500V Disc
.01, 80-20% 500V Disc
.01, 400V Tubular

.01, 80-20% 500V Disc
100, 20% 500V Disc
.01, 80-20% 500V Disc
10, 5% 500V Mica 15 pf
1.5-20 pf Mica Trimmer
4-40 pf Mica Trimmer
.002, 20% 500V Disc
270, 5% 500V Mica
270, 5% 500V Mica
.01, 80-20% 500V Disc
390, 5% 500V Mica
5-80 pf Mica Trimmer
.01, 10% 500V Disc
.002, 10% 500V Disc
50, 5% 500V Mica
470, 5% 500V Mica
270, 2% 500V Mica
430, 2% 500V Mica
27, 5% 500V Mica
430, 2% 500V Mica
.01, 80-20% 500V Disc
2 pf Dial Set

12 pf Main Tuning

22 Disc, Neg Selected
2.5 Disc, Neg Selected
6.7 pf Trimmer

39 Disc, Neg Selected
20 Disc, Neg Selected

Ci714 11.6 pf Trimmer
CI1715 10 Disc, Neg Selected
Cl716 10 Disc, Neg Selected
Cl1717 11.6 pf Trimmer
Ct718 10 Disc, Neg Selected
C1719 30 Disc, Neg Selected
C1720 11.6 pf Trimmer
Cl1721 10 Disc, Neg Selected
C1722 5 Disc, Neg Selected
Cl1723 11.6 pf Trimmer
C1801 .002, 20% 2KV Disc
-C1802  .001, 1KV Feedthru (7)
C1803 80 mf 150VDC
C1804A 40 mf 450VDC
C1804B 40 mf 450VDC
C1805 10 mf 150V
C1806 .01, 80-20% 500V Disc
C1807 .01, 80-20% 500V Disc
C1808 .47, 20% 200V Tubular
C1809 .05, 10% 200V Tubular
C1810 .05, 10% 200V Tubular
Cl1811 002, 20% 500V Disc
CI812A 135 pf PA Grid
C1812B 135 pf PA Grid
C1813 20 mf 25VDC
Ci814  .01,80-20% SO0V Disc
RESISTORS
R10! 82 ohms
R102 56 ohms
R103 47K - 1 watt
R104 4.7K
R105 2.2K
R106 12K - 2 watt
R107 1K
R108 68 ohms - | watt
R109 27 Ohms
R201 27K
R202 27K
R203 18K - 2 watt
R204 6.8K
R205 6.8K
R206 6.8K
R207 47K - 1 watt
R301 270K
R302 100K
R303 100 ohms
R304 10K
R30S 8.2K
- R306 10K
R401 1K
R402 10K Bias Pot.
R403 10K - I watt
R404 | ohm-5% - 2 watt
R405 470 ohms - 5%
R406 680 ohms- 5%
R407 1 ohm - 5% -2 watt
. R408 100 ohms
- ~R409 100 ohms
R410 1K
. R411 10K
. R412 100K Output Level Pot.
© R601 100K
R602 56 ohms
R603 47K - 1 watt

Capacitors are in Picofarads when listed as a whole number. When listed as decimal number value is in microfarads.
Unless otherwise specified. Resistors are 10% tolerance, and Y2 watt rating, unless otherwise specified.
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RESISTORS (cont.)

R701

R702

R703

R80!

R802

R803

R901

R902

R903

R904

R9S05

R906

R907

R1001
R1002
R1003
R 1004
R 1005
R1006
R1007
R1008
R1101
R1102
R1103
R1104
R1105
R1106
R1107
R1201
R1202
R1203
R1204
R 1205
R1206
R1207
R1208
R1209
R1210
R1301
R1302
R1303
R1304
R1305
R1306
R1307
R1308
R1309
R1310
R1311
R1401
R 1402
R1403
R1404
R1405
R 1406
R1501
R1502
R1503
R1504
R1602
R1603
R1604
R1605
R 1606
R1607
R1608

18

47K

27K

18K - 2 watt
470 Ohm *
33K - 2 watt
1K

270K

100 ohms
47 ohms- 5%
27K - | watt
100K

1K S-Meter Zero Pot.
1K

10K

47K

270 ohms
270K

I Meg

10 Meg
47K

100K

6.8K

100K

47K

100K

2.2 Meg

2.2 Meg
270K

I Meg AF Gain Pot.
47 ohms

1 Meg
270K

330K

330K

33K

680K

1K

27 ohms

1K

10K

10K Quad. Bal. Pot.
18K - 2W
100K

27K

5K Car. Bal. Pot.
1K

100K

27K

27K

1K

| Meg Mic. Gain Pot.
150K

270K

2.2 Meg
47K

18K
1.5K-5%
2.2K

100 ohms
10K

100K

100K

10K

27K

68K

47K

Resistors are 2 watt unless specified. K equals 1000 ohms.

R1609
R1610
Rle6tl
R1612
R1613
R1701
R1702
R1703
R1704
R1705
R1706
R1707
R1801
R 1802
R1803
R 1804
R1805
R1806
R1807
R1808
R1809
R1810
R1811
R1812
R1813
R1814
R1815
R1816

COILS

L101
L102
L103
L104
L105
L201
L202
L203
L204
L205
L.206
L3501
L302
L303
L304
L30s5
L306
L401
L1402
L403
L404
L601
L3801
L901
L1501
L1701
L1702
L1703
L1704
L1705
L1706
L1707
L1801
L1802
L1803
L1804
2301
7401

SK 25KC Adjust Pot.
2.2K

39K

5.6K

39K

IK-5%

1K-5%

1K-5%

470 ohms - 5%
2.7K

2.7K

470 ohms-5%

900 ohms - 10 watt
500 ohms - 10 watt
470 ohms

750 ohms - 10 watt
27K

27K

470K - 1 watt

27K

10K RF Gain Pot.
270K

10K

470K

270K

4.7K

1 Meg

470K

10 mtr VFO Amp. Coil
15 mtr VFO Amp. Coil
40 mtr VFO Amp. Coil
20-80 mtr VFO Amp. Coil
10 mtr Rec. Coil
RFC-200 uh

15 mtr Mixer Coil

10 mtr Mixer Coil

40 mtr Mixer Coil

20 mtr Mixer Coil

80 mtr Mixer Coil

10 mtr Driver Coil

15 mtr Driver Coil

20 mtr Driver Coil

40 mtr Driver Coil

80 mtr Driver Coil
RFC - 200 uh

RFC - 100 uh

RFC - 55 uh

Final Tanl Coil
RFC-30 ub

12 MC Trap Coil

Ist IF Amp. Coil

2nd IF Amp. Coil
RFC - 200 uh

RFC - 200 uh

RFC - 200 uh

10 mtr VFO Coll

15 mtr VFO Coil

20 mtr VFO Coil

40 mtr VFO Cotl

80 mtr VFO Coil

RFC - .82 uh

RFC - .82 uh

RFC - .82 uh

RFC - 200 uh

Parasitic Suppressor
Parasitic Suppressor

7402 Parasitic Suppressor

TRANSFORMERS

T1301 Bal. Mod.
T1201 AF Output

SWITCHES

S1A-G  Bandswitch

S2 PTT- VOX

S3 ANL

S4 PA Coarse Load

SS Power ON - OFF

S6 100K C - 25KC Cal.

S7 CAL-REC-TRANS-
CW-TUNE

S8 Sideband Selector

RELAYS

K1 4PDT, 12 VDC Caoil

K2 3PDT, 12 VDC Coil

CRYSTALS

Y1501 5503.3KC Car. Osc.
Y1502 5500.0KC Car. Osc.
Y1601 100K C Crystal Cal.

DIODES

D401 I1N34A

D701 IN914

D110t IN34A

D1102 IN34A

D1201 RCA 39804 (IN3195)
D1202 RCA 39804 (IN3195)
D1801 IN2674A Zener
D1802 RCA 39804 (I1N3195)
D1803 IN914

D1804 IN914

D1805 IN914

TUBES

\'2! 6EW6 VFO Amp.

V2 12BE6 Trans. Mixer

V3 6GK6 Driver

V4 8950 Power Amp.

V5 8950 Power Amp.

Vé6 6BZ6 Rec. RF Amp.

\%i 12BE6 Rec. Mixer

V8 Ist IF Amp.

V9 2nd IF Amp.

vio 12AX7 Prod. Det.
/Rec. AF

Vil 6BN8 AGC/ALC Amp.

\2V 6GK6 AF Output

Vi3 6JHS8 Bal. Mod.

vis 12AX7 Trans. AF Amp.
/Mic. Amp.

TRANSISTORS

Q1 2N706

Q2 2N706

Q3 2N706

Q4 MPS 3693

Q5 MPS 3693

Q6 MPS 3693

Q7 MPS 3693

LIGHTS

Bl GE 47, 6V

B2 GE 47, 6V



TROUBLESHOOTING GUIDE

DEFECT

POSSIBLE CAUSE

PA IDLING CURRENT UNSTABLE

. Defective 6L.Q6
. Defecfive Bias Potentiometer
. Defective Bias Supply

INABILITY TO LOAD TO 400-500 MA. (SEE PAGE 10)

. PA Grid Improperly Tuned

. Bandswitch Improperly Set

. Antenna Not Resonant at Frequency
. Defective Transmission Line

. Defective Mobile Antenna Coil

. V2,V3,V4, V5 Defective

. R409 or R408 Defective

INSUFFICIENT CARRIER SUPPRESSION

. Carrier Balance Control Improperly Adjusted
. Defective 6JH8 Balanced Modulator
. Carrier Oscillator Frequency Incorrect

INSUFFICIENT SIDEBAND SUPPRESSION

. Excessive MIC. Gain
. Incorrect PA Load Adjustment
. Carrier Oscillator Frequency Incorrect

MICROPHONICS IN RECEIVER

. L901 Improperty Tuned
. V14,V10, V8, V7, or V6 Defective

LOW RECEIVER SENSITIVITY

W RN = (W= W ST R W W R

. PA Grid, Plate, or Load Improperly Set

. Bandswitch Improperly Set

. K2 Back Contacts Defective

. V6,V7,V8,V9,V10,V11, V12 Defective

VOLTAGE CHART

PIN NO.
TUBE TYPE 1 2 3 4 5 6 7 8 9 | 10 11 12
e e e
V2-12BE6 ? '38 8 g:gAC 8 52(5) féf)
e o B i 8
VeSO e s 3 0 & o o e o T o
TR e i i B o B T B
V6-6BZ6 ¥ _'351 Sg g 522 AC 3;8 _;(5)0 g
viire Bt L0 LAl 0 L0 m o
VBIBAS T ire To a0 1010
R VT Y S T - A - R
VIOAXT Fg e ot st o 1o
VILBNS  F e e ive [0 w01
VI2Z6K6 St e Ter T T a0 T
e B B T
V14-12AX7$ ;5) 8 8 EjAC gngC :(1)8 8 Z 8

Voltage Checks Made With 20,000 Ohms Per Volt VIVM
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700-CX POWER SUPPLIES
AND COMBINATIONS

COMPLETE 12 VOLT D.C. SUPPLY

MODEL 14-117

Consists of a 117-X A.C. supply and a 14-C2 D.C.
Converter. For 12-13.5 volt mobile or portable op-
eration. Includes 8 ft. cable and plug pre-wired for
connection to transceiver, primary cables, circuit
breaker, and mounting hardware. 5 in. wide, 5 in.
high, 12% in. long. Weight: 16% lbs.

MODEL 14-230

Same as above but with 230-X A.C. unit.

Model 14-117 and 14-230 D.C. supplies will operate
on A.C. input by detaching the 14-C2 unit and

attaching an A.C. line core, thus providing added
versatility.

D.C. CONVERTER MODULE

MODEL 14-C2

Transistorized Unit attaches to 117-X or 230-X
power supply, converting them to 12-13.5 volt D.C.
input for mobile or portable operation. For nega-
tive ground systems. Includes cables, plugs, circuit
breaker, and mounting hardware. Average current
drain when used with the 700-CX: 10.2 amps. re-
ceive 25 amps. transmit. Dimensions: 5 X 5 X 3%
in. Weight: 2% 1bs.

MODEL 14-CP2
Same as above but for positive ground system.

Available on special order.
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COMPLETE MATCHING A.C. SUPPLY

MODEL 117-XC

Consists of a 117-X power supply in a cabinet which
matches Swan transceiver. Includes speaker, phone
jack, and indicator light. Comes with A.C. line cord,
and power cable ready to plug into transceiver. 8 in.
wide, 5% in. high, 11 in. deep. Weight: 21 Ibs.

MODEL 230-XC

Same as above but with 230-X supply for dual 117
or 230 volt A.C. input. Comes with 230 volt line
cord, unless otherwise specified.

Model 117-XC and 230-XC A.C. supplies will oper-
ate on 12-13.5 volts D.C. input by attaching a 14-C2
Converter Unit in place of the A.C. line cord, thus
providing added versatility for portable or emer-
gency operation from a 12 volt battery.

BASIC A.C. POWER SUPPLY

MODEL 117-X

Operates with 117 volts, 50-60 cycle input. Supplies
all voltages required to operate Swan transceiver.
Does not include matching cabinet, speaker or
cables. Average power consumption when used
with the 700-CX: 140 watts, receive, 410 watts,
transmit. Dimensions: 5X 5X 8% in. Weight: 14 lbs.

MODEL 230-X
Same as above but with dual primary winding for
either 117 or 230 volt 50-60 cycle input.



GENERAL DESCRIPTION

The Swan Power Supply systems are designed to
provide all necessary voltages required for the
Model 700-CX. The Model 117-X basic AC supply
is designed for an input of 117 volts at 50 or 60
cycles. The Model 230-X is identical except that it
operates with 230 volts AC input. By simply chang-
ing line cords, it will also operate on 117 volts AC.

For fixed station use, the 117-X 230-X is installed
in a cabinet which matches the Swan transceivers.
This cabinet also contains a speaker, phone jack,
and indicator light. The complete combination is
designated as Model 117-XC or 230-XC. The AC
line cord plugs into the back of the supply. In the
230-XC, choice of 117 or 230 volts input is made
by selecting line cords.

12 VOLT D.C. OPERATION

A DC Converter attaches to the back of the AC
supply, and converts it for 12-13.5 volts DC input.
The Model 14-C2 DC Converter is for negative
ground systems, the most common type. (For posi-
tive ground systems, the model 14-CP2 DC con-
verter is available on special order.) Combination
of an AC supply with a 14-C2 Converter is desig-
nated as Model 14-117 or 14-230 depending on
which AC supply is used. The positive ground mod-
els are designated as Model 14P-117 or 14P-230.

With the versatility of this power supply design, a
number of advantages become apparent. The 14-117
mobile supply may be operated from a 117 volt AC
line by detaching the DC Converter and plugging
in an AC line cord.

The matching AC supply, model 117-XC or 230-XC,
may be converted easily to 12-13.5 volts input by
attaching the 14-C2 DC converter to the back. This
provides for portable or emergency operation from
a 12 volt battery. There may also be times when it
will be desirable to operate temporarily in an auto-
mobile, such as during a vacation trip, field day, or
emergencies. The 117-XC can be set on the floor or
front seat, and with the 14-C2 attached it becomes
a 12-volt power supply, complete with speaker.

The DC Converter uses two power transistors for
switching in a flip-flop oscillator circuit. A large
portion of the cost in this unit is in the transistors
where no compromise has been made. They are
rated at 60 amperes, with a 45 volt rating.

SPECIFICATIONS

Power Rating: 250 watts average, 800 watts peak.
Input:
Model 117-X: 117 volts nominal
50-60 cycles
Model 230-X: 230 volts or 117 volts
50-60 cycles

Model 14-C2: 13.5 volts DC nominal
40 amps. peak

Output:
800 volts at 280 ma. (1A peak capability)
275 volts at 150 ma. continuous.
110 volts negative bias, at 100 ma.
12 volts DC at 200 ma., relay supply.
12.6 volts AC at 6.7 amps. (with AC input only).

Battery Drain with Swan Transceiver
Rec: 3.5 amps. Trans: 16 amps. average, 40 amps.
peak, plus 6.7 amps. for vacuum tube heaters.

MATCHING CABINET

Ordinarily the AC supply will be purchased com-
plete in a matching cabinet as either Model 117-XC
or 230-XC. However, in some cases an owner may
have purchased a 117-X or 230X basic supply only,
perhaps in a DC supply combination, and he may
wish later on to mount it in a matching cabinet.
For this purpose the cabinet with speaker and
cables is available separately. The basic AC supply
mounts inside with three screws, and the pre-wired
cable connects as shown in the schematic. Connec-
tions to the phone jack and speaker have already
been made. Two leads from the indicator light must
be run through grommet and soldered to the term-
inals provided at the bottom of the supply. Refer
to the schematic for clarification. The AC line cord
is also provided with the matching cabinet kit.
These line cords are available separately also, and
come normally wired and stamped for 117 volts.
230 volt line cords are also available on special
order, or the 117 volt line cord may easily be wired
for 230 volts by referring to the schematic. Note
that the 230 volt line cord will work only with the
230-X basic AC supply. The 117 volt line cord will
work with either the 117-X or 230-X,

ELECTRICAL DESIGN

Both the AC and DC sections are conservatively
designed for long, reliable service with a minimum
failure rate. At the same time, they are designed
for easy access and servicing for those times when it
is required. Any component can be réadily checked
out and replaced in a matter of moments. The DC
Converter and AC supply can be detached quickly
from one another and tested individually, thus iso-
lating the source of trouble.

The AC supply is quite conventional, using a silicon
rectifier bridge for the medium voltage, and another
for high voltage. The 117-X has a single primary
winding for 117 volt input, while the 230-X has a
pair of primary windings which connect in parallel
for 117 volts, and in series for 230 volts. The
switching is taken care of in the AC line cord plug.
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FIGURE 8. SWAN MODEL 14-C2 D.C.

CONVERTER

MOBILE INSTALLATION
Model 14-117 or 14-230

12-13.5 volts DC, Negative ground only. (For posi-
tive ground systems, the DC converter unit must
be a model 14-CP2 available from your dealer on
special order.)

1. Preliminary Steps. The DC electrical system in
an automobile will sometimes generate high volt-
age transients. This can be caused by the starter
motor, the alternator or generator, or loose wir-
ing, and can represent a serious hazard to the
transistors in your DC power supply. By select-
ing the best transistors available for the applica-
tion, your Swan supply is capable of absorbing a
good deal of abuse, but there is a limit to what
even the best transistors can take and for this
reason we strongly urge that you read the follow-
ing notes completely, and follow them carefully.
When this is done, you will find that your Swan
power supply is extremely rugged and reliable.
Field problems with the 14-117 supply are ex-
ceptionally low. But, first observe the following
steps.

a. Clean and tighten the battery terminals and
clamps.

b. Tighten battery cables where they attach to
the starter solenoid and engine block.

c. Inspect battery cables for corrosion orwear.
Replace them if they look questionable.
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S WiTH THIS PLUG

FIGURE 9. SWAN MODEL 117-X (230-X) A.C.
POWER SUPPLY

d. Check battery condition frequently. If the
cells do not hold a similar charge or water
level, replace the battery.

e. Check alternator, (or generator), and regu-
lator connections for tightness. Also, primary
ignition wiring, horn wiring, lights, etc.

f. Measure the charging voltage from the alter-
nator. Often the regulator is misadjusted, and
the voltage setting may be excessive. It should
not read more than 14.5 volts at normal
engine speeds.

2. Locate the power supply under the hood in a
reasonably clear spot as close to the battery as is
practical, and away from the engine. Particularly,
keep it clear of the engine manifold, and away
from the high tension ignition wiring. On many
cars there will be a good spot at the front and to
one side of the radiator. The power supply may
mount in any position, and is quite well pro-
tected against normal splashing and dirt. The
117-X unit attaches to the car with three sheet
metal screws. Remove the 117-X cover, and
locate the three mounting holes. The 14-C2
Converter attaches to the 117-X with a machine
screw. In some cars it may be impossible to find
room enough under the hood for the 14-117
assembly. If necessary, the 14-C2 and 117-X
units can be separated 2 or 3 feet, and con-
nected electrically with appropriate Jones plugs.
10 gauge wire is then required between terminals.



MOBILE INSTALLATION (cont.)

In other cases, it may be advantageous to install
the 14-117 under the dash, or in the trunk of the
car. Heavy battery leads with adequate auto-
motive type insulation must be used. For trunk
mounting, at least 6 gauge cables are recom-
mended. In all installations the circuit breaker
must be mounted close to the battery. Never
run a long cable from the hot battery terminal
to the power supply without a fuse or circuit
breaker close to the battery. Failure to observe
this rule will result in a serious fire hazard!

3. Connect a cable from the hot battery terminal
to the circuit breaker, keeping this cable as short
and direct as possible. Then connect a cable from
the circuit breaker to the +12 post on the 14-C2
converter unit. Next, connect a cable from the
negative post of the 14-C2 unit to the ground
terminal of the battery. If possible, drill and tap
a hole in the battery post for a contact stud.
The more directly the cables are connected to
the battery, the less chance there will be for volt-
age transients to reach the transistors.

4. Run the 10 conductor power cable from the
transceiver to the power supply and connect by
color code asillustrated in the schematic diagram.

5. There are two ways of wiring the relay circuit
in the 14-C2 converter. The simplest method is
to connect a wire jumper from the relay terminal
post to the +12 terminal on the 14-C2. These
posts are just an inch apart, and an 18 gauge bare
jumper is sufficient. However, when connected
this way, it will be possible for anyone to turn on
the transceiver at any time, and for the trans-
ceiver to be accidentally left on, running down
the battery.

The second wiring method provides for connec-
tion to the accessory circuits of the car, so that
the ignition key is required in order to turn on
the transceiver. To do this an 18 gauge insulated
wire must be run from the 14-C2 relay terminal
to the accessory circuit under the dash of the
car. This wire may be run alongside the 10 con-
ductor power cable which goes to the transceiver.
The accessory circuit will be found on one termi-
nal of the ignition switch. Your service garage
can be helpful in locating this. Otherwise, it may
be easier to locate the 12 volt input line to the
car radio, and splice into this line. Since the
14-C2 relay draws very little current, tapping into
the car radio line will not matter, regardless of
which side the car radio fuse is on,

6. Speaker Connections. The two conductor lead
coming from the Jones plug goes to an external
speaker with 3 to 4 ohm voice coil. This speaker
may be one already installed in the dash of the

car or under the dash, and a selector switch may
be installed to switch the speaker over from the
car radio to the transceiver. An easier arrange-
ment, however, is to install a 3 X 5 in. speaker
inside the transceiver. The 700-CX provides a
mounting place on the left side, with terminal
lugs on top of the chassis for connection to the
speaker. One side of the speaker voice coil con-
nects to the insulated terminal, and the other
side connects to the ground terminal.

VOLTAGE REGULATIQN,MOBILE OPERATION

In DC to DC converters designed for mobile opera-
tion of Transceivers, it is important to note that
output voltages will be related directly to the DC
input voltage. The Swan model 14-117 supply is
designed so that when input voltage is 13.5 volts,
output voltages will be at nominal ratings, the same
as with 117 volts AC input. Therefore, when Trans-
ceiver Tuning is performed without the engine run-
ning, it must be recognized that operating voltages
will be considerably lower than normal, and meter
readings will be less than with the engine running.
In some cases, input voltage without the engine
running may be as low as 11.5 volts, resulting in
still lower meter readings. If the DC supply was
designed to deliver normal output voltages at 11.5
or 12 volts input, then they would be dangerously
high with the engine running.

The wire size and length of run from the battery to
the 14-C2 converter is also an important factor gov-
erning output voltage from the power supply. The
voltage drop across these leads should be kept rea-
sonably small. 10 gauge wire is supplied with the
14-C2 converter, and is heavy enough for average
runs of 3 to 4 feet. For longer runs it would be ad-
visable to use 8 gauge, while for trunk mounted
power supplies 6 gauge or even 4 gauge is recom-
mended, It should be noted, however, that the really
important factor in determining wire size is how
much input voltage is delivered to the 14-C2 module
during average voice modulation, when some 16 to
18 amperes are being drawn through the wire. In
TUNE position considerably more current is drawn,
as much as 35 to 40 amperes, and the voltage drop
may be quite high. However, this is not a particular
handicap; there is a definite safety factor in having
a rather poorly regulated input which drops'when
you switch to TUNE. There is no reason to be un-
duly concerned about this drop, since the electro-
Iytic capacitors in the power supply have ample
storage capacity to provide good dynamic regulation
during voice modulation,

To summarize: the best way of determining if the
battery leads are large enough is to measure input
voltage at the 14-C2 terminals while voice modu-
lating. If the voltage drops less than % volt when
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VOLTAGE REGULATION, MOBILE
OPERATION (cont.)

speaking normally into the microphone, the leads
are heavy enough. If the drop is more than % volt,
the leads should be larger. Finally, do not expect
full operating power unless the engine is running,
and the generator is charging properly.

POWER SUPPLY WARRANTY POLICY

The normal guarantee on your Swan power supply
is for a period of 90 days from date of purchase,
and covers all components, material and workman-

PHONE pa TCH

PHONE PATCH, MODEL FP-1:

The Model FP-1 Phone Patch is designed to con-
nect a radio receiver and transmitter, or transceiver
to a telephone so that the party on the other end
of the telephone line can listen and talk over the
radio circuit. The Unit is designed specifically to
connect easily and quickly to any of the Swan
Transceivers, although it can also be used with
other transceivers, or with separate receivers and
transmitters.

SPECIFICATIONS:
1. “Line” Input Impedance ......... 600 ohms
2. Speaker Impedance . . ........... 3-4 ohms
3. Receiver Output Impedance . ...... 3-4 ohms
4. Microphone (Low Level

Output) . . ........

5. Phone Patch Output
to Transmitter . . .. .......High Impedance

6. Mic. Jack: 3 circuit, Phone Jack Type, % inch
diam.

7. Mic. Plug: 3 circuit, Phone Jack Type, %
Inch diam., matches all Swan Transceivers.
Includes Press-To-Talk Circuit.

8. Panel Controls: (a) ON-OFF Switch. (b) Re-
ceiver Gain, controls volume level of signal
going from the radio into the telephone.

......High Impedance
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ACCESSORIES

ship. In the case of transistor failure, however, the
warranty on them will be void if inspection proves
that high transient voltages from the automobile
were responsible. We will do all in our power to be
fair and just in this determination. The warranty
card must be filled out and mailed to the factory
within 10 days from date of purchase. Do not ship
a unit to the factory for servicing without prior
authorization. Check with your dealer first, as he
may be in a position to handle the service work
more quickly. This warranty is void if the equip-
ment has been misused or damaged.

(¢) Transmitter Gain, controls volume level of
signal going from the telephone into the
transmitter.

9. Rear Control: “NULL” adjustment. Impor-
tant only during VOX operation. Keeps the
received radio signal from tripping the VOX.
Factory set, should not require adjustment.

10. Dimensions: 6 in. wide, 2 % in. high. 4 % in.
deep. '

The FP-1is a hybrid telephone design, which means
that it may be used with VOX, (automatic voice
controlled transmit) as well as with manual transmit
control. Connections with the Transceiver and tele-
phone have been organized so that once it is in-
stalled there is no need to plug or unplug the micro-
phone or cables when using or not using the Phone
Patch. The regular station microphone plugs into
the back of the Phone Patch, while the shielded
cable with plug coming from the phone patch plugs
into the Mic. Jack of the Transceiver. When the
Phone Patch is turned “OFF”, the microphone is
connected to the Transceiver for normal operation.
When the Phone Patch is turned “ON”, the tele-
phone becomes the microphone. However, the
press-to-talk switch on the station mike is still oper-
ative, and so is still used to switch from receive to
transmit, unless VOX is being used.



MODEL 508
EXTERNAL VFO

The Swan Model 508 Frequency Control Unit is
designed to serve as an external VFO to be used
with the Swan 700CX transceiver. The 508 plugs
directly into the back of the transceiver after the
jumper plug has been removed. The position of the
VFO selector switch on the front panel of the
Model 508 will determine split-frequency opera-
tion, or transceiver operation on the 700CX.

The dial of the Model 508 is calibrated in 5 k¢

The Model 510X oscillator unit provides for added
versatility with the Swan 700CX by crystal con-
trolling the operating frequency. Not only does this
permit fixed frequency “net” operation in the 80,
40, 20 and 15 meter amateur bands, but the 510X
also permits operation outside the amateur bands
for MARS, commercial and other services. Vernier
frequency adjustment is provided by a panel con-
trol, and a selector switch provides for choice of
either crystal control of 700CX internal VFO.

increments on each range. The 80 meter band is
calibrated for direct readout on the dial. Calibra-
tion for all other ranges is on a 0-500 kc scale and
the reading of this scale would be additive to the
megacycle range as selected by the VFO band-
switch. A smaller vernier dial is included and is
calibrated in 1 kc¢ increments. An extra position
is included on the bandswitch for possible installa-
tion of an additional tuning range. WWYV reception
at 15 mc is also included.

MODEL 510X
CRYSTAL OSCILLATOR

A ten position switch allows selection of up to ten
crystal frequencies. The Model 700CX will operate
within the following ranges without modification:

3.5 mc Range: 3.2to 4.6 mc

7 mc Range: 6.5to 8.2 mc
14 mc Range: 13.8 to 15.0 mc
21 mc Range: 20.9 to 21.5 mc

The 510X will not operate on the 28 mc
Range.

NOTE:
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PLUG IN VOX AND BREAK-IN CW ACCESSORY, MODEL VX-2

OPERATING INSTRUCTIONS

1. Place the VOX-PTT switch in the PTT position
and adjust the transceiver for normal push-to-talk
operation,

2. Plug in the VX-2 and rotate the VOX GAIN,
ANTI-VOX, and DELAY controls fully counter-
clockwise. Attach the top of the VX-2 to the
700CX back with a 6-32 screw.

3. Rotate the transceiver MIC, GAIN fully coun-
terclockwise. This will prevent audio from being
transmitted but will not affect VX-2 during initial
adjustments.

4. Place the VOX-PTT switch in the VOX position.

5. While speaking into the microphone in a nor-
mal manner, slowly rotate the VOX GAIN control
clockwise until the VX-2 keys the transmitter.
Do not use more VOX GAIN than necessary to
assure positive operation at normal voice levels.

6. Increase the receiver gain until receive signals
are at a normal volume level. These signals will
trip the VOX when picked up by the microphone,

7. With the microphone held in the normal oper-
ating position, very slowly increase the ANTI-
VOX until received signals do not trip the VOX.

NOTE: Excessive ANTI-VOX gain will cause re-
ceived signals to gate the VX-2 off so that no
amount of sound at the microphone will key the
transmitter. Satisfactory balance between the
VOX GAIN and ANTI-VOX is easily obtained
when the microphone is at least a foot from the
speaker.

8. Adjust the DELAY control to hold the trans-
mitter keyed for the desired interval after you
stop talking.

NOTE: A little experimenting on the air will
reveal that only a small portion of the first spoken
syllable is lost when the VX-2 is actuated. Short
DELAY settings will result in most efficient oper-
ation. See page 12 (CW OPERATION), for Semi-
Break-In instructions.

MARK |l LINEAR AMPLIFIER

SPECIFICATIONS

POWER RATING:
2000 Watts PEP Input in Single Sideband Mode.
1000 Watts DC Input on CW AM or RTTY.

5 FREQUENCY RANGES:
1. 3,400- 4,500 ke
2. 6,000- 9,000 kc
3. 11,000-16,000 kc
4. 16,000-22,000 kc
5. 22,000-32,000 k¢
Uses two Eimac 3-500Z Grounded Grid Triodes.

DRIVE REQUIREMENT:
100 Watts for maximum legal input.

METER SELECTOR:
Reads Plate Voltage, Plate Current, Grid Current,
and Relative OQutput
Includes Transmit-Receive Relay Control for
simple operation with a Transceiver.
Wide range Pi Output Circuit matches 52 or
75 ohm coax cable or variety of other load
impedances.
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DIMENSIONS:

13” wide X 7 high X 12” deep.

WEIGHT:

20 Tlbs.

POWER SUPPLY:

Matching unit may be operated next to Amplifier,
or with its 4% foot connecting cable, may be
placed on the floor.

Computer grade electrolytic capacitors, 40 mfd.
filtering at 2500 VDC.,

Silicon Rectifiers.

AC INPUT:

117 or 230 volts, 50-60 cycles.
Includes quiet running fan for cool operation of
all components.

DIMENSIONS:

9” wide X 8 high X 14> deep.

WEIGHT: 35 1bs.



MOBILE ANTENNAS:

MODEL 35:

For maximum radiation efficiency, our single
band design is the best. If you’re a one band
operator, or don’t change bands very often,
this is the model for you. Heavy duty con-
struction is of the highest possible quality.
Stainless steel whip has Kwik-on connector for
easy removal. Each coil has a similar Kwik-on
connector, also for easy removal and stowage.
Power rating is 2000 watts P.E.P.! Heavy duty
base sections of various lengths permit choice
of deck or bumper mounting.

MODEL 45:

The Model 45 Swantenna is a manual band-
switching mobile antenna for use on the 75,
40, 20, 15 and 10 meter amateur radio bands.
The antenna assembly is a center loaded verti-
cal radiator with nine preselected coil taps.
The 75 meter phone band, 3.8 to 4.0 mega-
cycles, is covered in five sections equally spaced
across the 200 kc range. One tap on each
of the other four bands provides coverage of
the phone portions. Bandswitching is accom-
plished by progressively shorting out sections
of the loading coil with a patented linear type
switch.

MODEL 55C:

The Model 55 Swantenna is a remotely oper-
ated band-switching mobile antenna for use on
the 75, 40, 20, 15 and 10 meter amateur
radio bands. The band changing mechanism is
in the base section of the antenna, and is con-
trolled through a remote control unit which
may be mounted within the vehicle near the
operators position. The antenna assembly is a
center loaded vertical radiator with nine pre-
selected coil taps. The 75 meter phone band,
3.8 to 4.0 megacycles, is covered in five sec-
tions approximately equally spaced across the
200 kc range. One tap on each of the other
four bands provides full coverage of the phone
portions. Bandswitching is accomplished by
progressively shorting turns in the loading coil
with a patented linear switch which is actu-
ated by a 12 volt motor driven cable assembly."

MODEL 35:

MODEL 45:

MODEL 55C:

The control unit provides up and down con-
trol of the switch by means of a spring loaded
lever switch on the control unit. A two-position
slide switch on the right side of the control
unit selects the function which the meter is
to perform. When the function switch is on
BAND, a resistor network in the antenna base
controls current through the indicator meter.
Readout of the meter is in a discrete point in-
dicating the band in use. When the function
switch is on OUTPUT, the indicator meter
functions as a capacity coupled untuned out-
put meter to indicate relative output of the
transmitter.
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SWAN TRIBAND BEAM ANTENNAS

30

The Swan 4 Element Heavy Duty Triband Beam gives you 4 working elements on each
band: 10, 15, and 20 meters. A 24-foot boom permits optimum spacing for maximum
forward gain and front-to-back ratio. All traps have been precision tuned and weather-
proofed. The Heavy Duty mechanical design of the TB-4HA means that it will easily
take winds up to 100 mph, and provide years of reliable service in any kind of climate
from the arctic to the tropics. :

Forward Gain: 9 db average.
Front-to-Back Ratio: 24-26 db.

Power Rating: 2000 watts P.E.P.
Weight: 64 Ibs.
Wind Load at 80 mph: 148 1bs.

3 ELEMENT MODEL TB-3HA -.
Same Heavy Duty design as the TB-4HA, but reduced to 3 elements on a 16-foot boom.
Forward Gain: 8 db average. A Weight: 44 1bs.
Front-to-Back Ratio: 20-22 db. Wind Load at 80 mph: 110 1bs,
Power Rating: 2000 watts P.E.P.

3 ELEMENT MODEL TB-3A

Of somewhat lighter construction and shorter boom length, the TB-3A is adequate for
many installations. Wind survival rating is 80 mph compared to the 100 mph rating of
the TB-3A. Its lighter weight permits easier erection, a lighter weight tower, and lighter
duty rotator, all resulting in lower overall cost. The same precision tuned, weather-
proofed traps are used, so power rating and reliability are the same as in heavier duty
models. Boom length is 14 feet. YR

Forward Gain: 7.5 db average.

Front-to-Back Ratio: 18-20 db.

Power Rating: 2000 watts P.E.P.

2 ELEMENT MODEL TB-2A

Same design as the TB-3 A but with 2 elements on a 6%-foot aluminum boom. Weighing
in at only 15 pounds, this model can be a real surprise. An inexpensive telescoping mast
and TV rotator will easily get it 60 feet or higher off the ground, and at that height it
will out perform a 3 or 4 element beam at lesser height. If your choice is putting up a
TB-4HA at a 30 to 40 foot height, or this 2 element model at 60 feet, by all means put
up the TB-2A. We won’t make as much money, but you’ll put out a terrific signal, and
maybe we’ll sell more TB-2’s. Of course, if you can put the 3 or 4 element model up 60
feet, or more, there’s no argument. Just don’t underestimate the TB-2A.1t’s a little bomb.

Forward Gain: 5 db average. '55 Weight: 15 1bs.

Front-to-Back Ratio: 16-18 db. Wind Load at 80 mph: 60 Ibs.

Power Rating: 2000 watts P.E.P, Shipping Carton: Just 6 ft. long.

Weight: 37 Ibs.
Wind Load at 80 mph: 92 ibs.
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MODEL 444 COMMUNICATIONS MICROPHONE

General: . ' 0
radio communication applications and provides opti-
murn performance from single sideband transmitters

The Model 444 is specifically designed for

as well as AM and FM units. The response cuts off
sharply below 300 Hertz and above 3,000 Hertz, with
a rising characteristic to 3,000 Hertz. This special
response characteristic resuits in optimum specch in-
telligibility and audio punch to cut through noise and
interference.

The Model 444 features:

1. A response tailored for single sideband transmis-

sions.

2. A switch for instantaneous selection of press-to-
talk or VOX (voice-operated relay control) oper-
ation,

3. Finger-Tip Contiol Bar (locking or non-locking ac-
fion) to actuate microphone and an external relay
or control circuit,

4, Long-life switch 1o satisfy severe requirement of

communication systems.
5. Adjustable microphone height.

A sturdy, high impact *Armo-Dur®”’ base and micro-
phone case.

Dependability—under all operating conditions.

Press-to-taltk Switch Operation: The Finger-Tip Control
Bar can be used in a locking or non-locking switch
action. To use as a non-locking switch, simply depress
the Control Bar and release after transmission. To use
as a locking switch, depress the Control Bar, move
forward by pulling with the finger tips; to whlock switch,
move Control Bar in a backward direction and remove
pressure from the bar.

Connections: Figure B shows the internal wiring of
the Model 444 Microphone.

Most amateur equipment is wired to use either VOX
(voice-operated relay control} or a press-to-talk switch.
The Model 444 has been designed to provide maxi-
mum flexibility for both types of operation. VOX or
press-to-tatk operation may be easily selected by the
slide switch on the bottom side of the microphone
base near the cable entry. With the swiich in the
press-to-talk position, the normally open section of
the switch controls the relay. In the VOX position,
the switch will mute the microphone only and the
microphone can be VOX operated.

The-microphone may be connected to an amplifier
input of 100,000 ohms or more. The black conductor
~is the "hot" lead of the microphone circuit and the

white conductor is

) connected to an exiernal control
circuit.

The shield is connecled to the metal paris of the
microphone and is common to the microphone circuit
and the control circuit. The shield should be sccurely
grounded to a water pipe or similar ground to eliminate
shock hazard to the user.

Important: Shure Microphone Cablzs are selected after
exhaustive tests to insure superior performance in
microphones because of low capacities, superior
shielding properties and unusualiy fong life under
severe use. .

- Cables with plastic insulation should not be sub-
jected to excessive soldering-ircn heat. Carefully clean
and lin the conductors and the connections to which
the conductors are to be soidered. The soldering
operation can then be done with a minimum of heat,
thereby avoiding any possibility of damage 1o the
cable.

Replacement Cartridge: Model R5R

Guarantee: This Shure product is guaranteed in normal
use lo be free froin electrical and mechanical defects
for a period of one year from the date of purchase.
Please retain proof of purchase date. This guarantee
includes all parts and iabor,

Shipping instructions: Carefully repack the unit and
return it prepaid to the factory. i outside the United
States, return the unit to your dealer or Auihorized
Shure Service Center for repair. The unit will be
returned to you prepaid.

0i-25



SPECIFICATIONS

Type:
Controlled Magnetic

Frequency Response:
200 to 6,000 Hz (See Figure A)

Polar Pattern:
Semidirectional

Microphone Rating Impedance:
High. For connection to high impedance microphone
inputs.

Voltage Sensitivity:
1,000 Hz response
Open circuit voltage — 53.0 dB* (2.25 mV)
Loaded with 100,000 ohms— 54.0 dB*
EIA Microphone Rating Gm
(Sensitivity)

—143.0 dB™*

.0 dB=1 volt per microbar
"*Reference, EIA Standard SE-105, August 1949

Swaitch:
Press-to-taltk switch-—~locking or non-locking oper-
ation---to operate microphone circuit or external

control circuit,

Cable:
Non-detachable 2.1m (7 ft), two-conductor shieided
plastic jacketed cable.

Finish:
Gray (two tone)

Dimensions:
See Figure C

Net Weight:
880 grams (1% 1b)

Shipping Weight:
964 grams (2% Ib)
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ELECTRONICS

INSTALLATION INSTRUCTIONS, 16B POLE CRYSTAL LATTICE FILTER IN
SWAN TRANSCEIVER MODELS 700CX, 500CX, 500C, 350C, 270, & 2708

The above listed models all have a 5500 KC 1,F, system, and require the model
SS-16B, 5.5 USB filter. Check this number on your filter before installation,
to make certain that you have the proper filter.

The S5~-16B filter will provide steeper skirt selectivity and greater ultimate
rejection outside the passband than has ever been available before in any
radio equipment, at any price. The accompanying graph illustrates this
performance, and compares it with other filters.

The $5-168 provides a bandwidth of 2700 cycles at 6db down. This bandwidth
permits an audio passband from 300 to 3000 cycles in both transmit and receive
modes, resulting in the smooth, natural sounding audio quality for which Swan
transceivers are so well known. Recent scientific studies prove that lesser
bandwidths are not as easily readable under conditions of high noise level and
QRM. Certainly, a 2100 cycle bandwidth does not sound as good, either.

Shape factor of the SS-16B filter is 1,28, and is the ratio between bandwidth
at 6 db down and bandwidth at 60 db down. With a bandwidth of only 3475 cycles
at 60 db down, the SS=16B is considerably narrower than other filters, regard-
less of how sharp they are at 6 db down. In greater bandwidth of 6 db down for
better audio quality, and noise breakthrough, yet it has a narrower bandwidth
at 60 db down. Continuing on, the $5-16B is much narrower at 80 db down, and
goes on to an ultimate rejection in excess of 140 db, long after the others
have flared out, It is this tremendous rejection at the base that is respons-
ible for its very high adjacent channei rejection.

(A) REMOVAL OF OLD FILTER

500CX Models Only:
(a) Locate the Calibrator Oscillator Board under the chassis, and the
socket for the 100 KC calibrator crystal. Unsolder one end of the wire
which connects the board to the crystal socket,

(b) Unsolder one end of the wire that connects the mica compression
trimmer to the board.

(c) Locate the 250 mf 20 volt electrolytic capacitor which is mounted
between the oscillator board and the adjacent terminal strip, and unsolder
this capacitor from the board. NOTE: |In some sets this component is not
used, in which case this step may be disregarded.

All Models:
Step (1) Locate the input terminal of the original crystal filter. Two

capacitors are soldered to this terminal. One is a 220 pf, and the other is
a 430 pf. Unsolder both of them from the input terminal.

01=14



SWAN ELECTRONICS
16B POLE CRYSTAL LATTICE FILTER

Step (2) Unsolder the other end of the 430 pf capacitor and put it aside to
be used later,

Step (3) Locate the output terminal of the original filter, and unsolder the
wire lead which is connected to this terminal. |If there is a 470 ohm resistor
connected to the output terminal, unsolder it also.

Step (4) Remove the two L4=~40 nuts which mount the Filter to the chassis, and
completely remove the Filter from the chassis.

(B) INSTALLATION OF THE 168 POLE FILTER

(1) Install the new Filter in the same position from which the old one
was removed,

(2) Reconnect and solder the wire to the output terminal, |If a 470 ohm
was also connected to the original filter, connect and solder it to the
new filter,

(3) Reconnect the 220 pf capacitor to the input terminal of the Filter.
Also connect one end of the 430 pf capacitor to the input terminal.

() connect and solder the other end of the 430 pf capacitor to the
threaded mounting screw which holds the balanced modulator transformer
to the chassis.

(5) Reconnect and solder all wires which were disconnected from the
calibration osciliastor board., (500CX ONLY)

(6) Locate the .01 disc capacitor which connects from one terminal on
the balanced modulator transformer to chassis ground. Thls capacitor
is identified as C=709 on the 350C and 500C schematics., On 500CX
schematics it is identified as C~1301, The grounded end of this capacitor
is quite critical as to where it is grounded. Disconnect from the
original ground connection, and swing the capacitor around so it can
be soldered to the transformer mounting screw, the same screw to which
the 430 pf capacitor should be soldered. The transformer being
referred to here is the balanced modulator transformer, identified on
the schematic as Z-1301 or T-1301, The transformer is secured to the
chassis with two mounting screws. The 430 pf and .0l disc capacitor
referred to should be grounded and soldered to the mounting screw
which is nearest the receiver mixer tube, V7, a 12BE6.

(7) This completes installation of the SS-=16B Filter.

(C) CARRIER FREQUENCY ADJUSTMENT:

After completing Installation of the SS-16B filter, it will be necessary to
adJust carrier frequency.

(1) First locate the carrier frequency trimmers. They will be found under
the chassls, near the carrier oscillator clrcuit, Refer to the manual for
assistance In locating the trimmers. 0On some sets the trimmers are ceramic
type with a range of 6=30 pf, while on the other sets they are the mica
compression type. The model 270 has plston type trimmers.

0l-14/1



SWAN ELECTRONICS
16B POLE CRYSTAL LATTICE FILTER

(2) Trace the wiring from the sideband selector switch to determine which
trimmer is used on Normal Sideband, and which is used on Opposite Sideband,
(Note that the 350C has just one carrier crystal and trimmer, unless the
sideband selector kit has been added).

(3) Connect a suitable load to the trensceiver, either a dummy load, or well
matched antenna. Set the sideband selector switch to NORM position.

(4) Follow normal tuning procedure. Be sure to check for proper P,A. idling
current, Adjust P A, GRID, P.A. TUNE, and P A, LOAD controls for maximum
output, as described in the operating manual.

(5) After completing normal tuning procedure, return to Receive mode. Then
press the Mike button, and rotate the CAR, BAL, control to full clockwise
position., Observe the P A, Cathode current reading. Turn the carrier
frequency trimmer until the meter reads 150 ma. Be sure you are turning the
correct trimmer., It will have a sharp effect on meter reading. This is
because you are sliding the carrier frequency up and down the very steep
slope of the SS=16B filter., By setting it for a meter reading of 150 ma.
with CAR, BAL, at full clockwise position, you are allowing for AM carrier
insertion. This point also coincides very closely with the desired audio
roll=off at 300 cycles. |f you are not concerned about working AM, it will
be just a little more accurate to set the trimmer for a maximum reading of
100 ma. instead., This will increase carrier suppression a few more db.
Either setting will be satisfactory.

(6) Switch to OPP. (opposite) Sideband, and adjust the Opposite Sideband
Trimmer for 150 ma. (Or for 100 ma,, if AM is not required). This completes
Carrier Frequency Adjustments,

{(7) Further sdjustments are not essential, but if you have an audio oscill=-
ator available, the following steps are recommended:

(a) Connect the A.F, Oscillator into the Mic. Jack. Set its frequency
to 1500 cycles.

(bY A hex type nyion adjusting tool is required for the I|,F, transformer
cores,

(c) Switch the transceiver to normal voice transmit mode, and advance
the Mic. Gain for a reading of about 100 ma.

(d) Adjust the balanced modulator transformer, designated Z=1301 or
T=-1301 on the schematic, for maximum meter reading. (There are two cores,
a top and bottom to adjust).

(e) Adjust the first |,F, Transformer, designated T=801 or L~-801 on the
schematic, for maximum meter reading. The |,F. Transformer is designated
as T=701 in the 270 only., This transformer has just one core,

Normally, these sdjustments will have produced only slight change.

This completes Installation and adjustment. Replace bottom cover and cablnet.

FINAL NOTE: If any problems are encountered In the installatlon of the SS-16B
fllter, contact the factory Customer Service Department,

Swan Electronics Corporation
305 Alrport Road
Oceanside, California 92054

-3- 01=1k/2



1016S

SPBCIFIC INSTRUCTIONS FQR SLOPER Models 10808, 10408 and 10205 1 trap antnenas
These low cost Sloper antennas do a good job on the two lowest frequency bands for which
they are designed, The 1080S should be sloped at about 60 degrees to 45 degrees, as the 80/75
and 40 meter bands signals are carried by lower ionized layers abowe the earth than the
20-15-10 meter bands. The 10405 shouldbe about 60 degrees for the 40 meter portion and perhaps
and little more vertical for 20~15-10 as these frequencies are carried by a high layerabove
the earth. The 1020s, should be about vertical-~ maybe 60 to 90 degrees as we need the radia-
tion about parallel with the earth for the best distamce, There is some upward diversion due
to the earth presense which dedlects the waves upward. They 8an all be mounted by using a
4% to 6' groundrod driven in the ground anywhere you decide that you can get a tép support
the way you want it. You can clamp with a hose clamp, to a water faucet on the outside of the
house, and in most instances, good operdtion will result, A ground rod driven in the ground
directly under the water faucet with a short wire between the rod and faucet, mag help with
your ground system., Usually the water pipe system in any hluse , makes a prety good ground
plane for these antennas. Simply slip the copperw&#ld stub wire under a hose clamp, around

the portion of the faucet above the turn on ®alve and tighten. The top side of the antenna
can be suppoeted by the Dacron plastic, up to the house eve, a pole, tree, or another building
wherewer you can get the angle and slope you want, The bast radiation direction, will be
opposite the slope, In other words if the antenna is sloped South~ Rjdiation is best broadly
North, If there is little slope, all directions will be about bhe dame. You can run the
feedline thru pipes, under the ground or anyWhere without problemd. It can be lengthened or
cut off anywhere you want, Bxtra feedline, can be coiled up under the tranciever as it will
not harm operation by being too long, Waap the Dacron plastic end support around a pole,
pipe or tree limb that is not sharp, or it may cut the line. Eeep just enough tension on

the antenna so it don®t swing in the wind too much. Do not use over 5-8 1bs tension, as the
elastic Dacrom will compdesate, bor any movement of the support, and keep the antenna supp-
orted well, It is a good idea of keep the antenna away from metal siding and mobile homes
sted&l siding etc, although, you can run the antenna for 6-~8 ft up along the side of a wood
frame house and support khe antenna, as shown in one of the drawings, so it will not be in
the road of people walking near the antenna., Use a TV standoff in the wood siding to hold it
in place and then hook up the far end to watever you were planning on. Keep the antenna 6=-8
ft away from mobile homes that are metal- wood or composition of course., will not bother
any more than wood. Then hook up the commnector to your transcievery and operate.

WESTBRN RADIO EIECTRONICS P.0O, BOX 400 Kearnwy, Nebr 68847

1016S should be about 75% or even to 90 degrees if you want to work 160 the best,The best is
probably 75% overall.



WARRANTY POLICY

Swan Electronics Corporation warrants this equipment
against defects in material or workmanship, except for
tubes, transistors, and diodes, under normal service for a
period of one year from date of original purchase. Tubes,
transistors, and diodes are covered under the warranty
policy for a period of 90 days. This warranty is valid
only if the enclosed card is properly filled in and mailed
to the factory within ten days of date of purchase. Do
not ship to the factory without prior authorization. This
warranty is limited to repairing or replacing only the
defective parts, and is not valid if the equipment has
been tampered with, misused or damaged.



DUAL TOGGLE FLIP-FLOP.
L wmrceoz0 \_ |

DEVICE DISCONTINUED -- CONSULT FACTORY

DUAL TOGGLE FLIP-FLOP DUAL TOGGLE'

® Wide Operating Voltage Range — 6.0 to 16 Volts o T Fl:lP_FLOP
® Regulated Supply Not Required _ - R ) . I Silicon Monolithic R
® Economical 6-Lead Plastic Package Functional C|rcg|t

MAXIMUM RATlI\:IGS [Ty, = +25°C unless otherwise noted.)

Rating Value " Volts
' Pawer Supply Veltage . - 19 i Ve
Ouzput Sinking Current 10 . mA '
MNegative Input Valtage ) . L - Ve _
Pawer Dissipation (Package Limitation) [ s R . Warts | B
Derate sbove Tp = +25°C N i 1 - mwi%c
.. Operating and Storage Junction . 40t +125 . %
Temperature Range . .
Operating Temperature -10 to +75 °c

TYPICAL APPLICATION — ELECTRONIC
ORGAN DIVIDER

L T

CASE 643a
PLASTIC PACKAGE

¢
OSCILLATCR

MECED20 - - MECEI20 .
©4 = 261 H2

FIGURE 1 — CIRCUIT SCHEMATIC (dn'e Halr‘oi Circuit Shown}
A ?Vnc

> 1Tk Wweg- |

BLOCK DIAGRAM

R at
. .
e outRT ) n L

Jend 4 20~—T

GADUKD
1 . D2
X L - Qr—0e
= ) T2
5 O0—T
NPLT
Fands§ .
Ve =PinB
GND =Fin1

See Packaging Information Section for outline dimansions.
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MFC6020 (continued) "

. “ELECTRICAL CHARACTERISTICS (Ve = 12 Vils, Vi = 4.0 V, Square Pulse, T = 10'kFiz, 50% Duty Cyele, tpy L=10Vis,
; Tpa = +259C unless otherwise noted.)
c_haraémr_istic . ' Min ‘I‘y'p- : - Max Unit

Oparating Power‘Ser;ply Gol{age 6.0 — e 16 Vdc

Toggle Frequency, el - 3.0 - -MHz

Qutput Voltage fHigh) . o0 < ! o2 VS
(Ve = 6.0 vdc) 5.5 - -

(Voo = 16 Vdc) 15.5 - -

-Qutput Valtage {Low) Vde
Vee = 6.0 Vel - - — - - - 03 - S
(Vpg =16 Vde) - - 0.5

Operating Drain Current . - o 5 mAde
Ve = 16 Vde) - . -- 3z - -

Cutput Sinking Current L . - " mAdc
Vo < 1.0 vdel - 20 - .

Rise Time p= . 250 - ns

Storage Time T 350 B — ns

Fall Time — : 60 ns
Inpul Resistance . T 10T - - ke
Qutput Resistance (Dutput. High} - - 28 kQ.
(INPUT PULSE REQUIREMENTS
- Characteristic Min Max Unit
Vin Pulse Magnitude +4,0 - Volis
TRAILING [ _
CGE Zero Level : +1.q --Volis .
iL Leading Edge . Mo Reguirement N
0 Trailing Edge ch/dt B - :  Volts
o . booms

FIGURE 2 — RMS CURRENT DRAIN versus SUPPLY VOLTAGE.

CURRENT DRAIN (mA [rms) )

32
24
Max /
* / 1
Typ
/: ! o
E i
Y] -
1}
40 6.0 8.0 10 12 14 16
SUFPLYVDLTAEE(VD‘LTS)
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