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JOERSOK VIKING ADVENTURER CIRCUIT DESCRIPTIOR

BAGT
Crystal 8oT Pi Network
Oacillator RF Amplifier Coupling

Power
Supply

The SAO0T operates as a plerce orystal cscillator with an elect:
This is capecity coupled to the grid of the 80T amplifisr 'ehm:m
Bince more than adequate drive for the 807 ie avallable on m
added across the ccil to reduce the drive on these ©
an amplifier or frequency multiplier when a VFO ll:.

_..:-.-. o

'!hnflmllnpliﬂlrmllﬂm'l'ﬂﬂl
This network will match unbalanced ant )
will also tune cut = wide range of

GROUNDING :

Befors sttempting to tune the transmitter and load 1% e J
an antenna, the chassis should be grounded., This ia um-uu;,_f
precaution, but to insure that the chassis be at zero RF g rial foe
suppression and for efficlient antemna loading.

The ground connection should be mads from the screw wnﬂhlﬁ
chassis, using a heavy conductor wire (#16 or larger) to a good earth g
should be as short as poseible and may be to a water pipe, tunppnrrﬂ
ground approximately 6 ft, or similar earth connection, If the transmitt
becomes "hot" with FF under cperating condition try different lengths of gre
and/or different grounds until this is eliminated.

A rough check on the effectiveness of the trangmitter ground may be mal
the chassis while watohing the amplifier plate surrent with the transmitter o
an antenna. A change in the current upon touching the chassis ie indicetive
tive ground. A neon buldb may under some conditiors glow vhen touched to
indicating that the chasais 18 at high RF potentisl.
TUNING PROCEDURE:
CAUTION: UNDER SOME ANTENNA LOADING CONDITIONS, IT MAY EE POSSIEIE TO DOU
AMFLIFIER STAGE THUS PRODUCING QUTFUT OF THE SECOND MARMONIC lm
THE DESIRED FUNDAMENTAL FREQUENCY. SUCH OFERATION SHOULD BE AVOIDED,
OF 80 METERS, TO PREVENT OUT-OF-BAND OPERATICN. “"AMPLIFIER" TUNING SHOULD &
FULLY CEECKED FOR TWO PLATE CURRERT DIP POINTS O THE TUNING DIAL. IF WO B

ARE FOUND WITHIN THE O 70 100 DIAL CALIERATION, THE LOWER NUMBER DIAL 8
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(LOWER FREQUENCY ) SHOULD HE USED. IN ADDITION BE CERTAIN THAT “"AMPLIFIER" TUNING
DIAL IS SET AT "0" WHEN THE CAFACITOR IS AT FULL MESH POSITION:

The tuning of the Viking Advernturer is the game for all bands. Hefer to the table
below Tor :hetapprnx1mate dial settings and crystal (or VFO) frequency for the various
pettiogs of the bandswitch. With the meter switch in the "grid" position, close the key
ahd tune the "ossillator" for maximum grid current as indicated by the miliiammeter.

Then with the meter in the "plate" position, tune the "amplifier" for minimum plete

current (plate current "dip"). NHext the coupling should be increased in small inerements,
retuning the gmplifier to minimim plate current after esch change of the coupling contro..
The accupling should be fincreased to the point where the "dipped"” plate current is 110
milliamperes, If proper loading is not obtained when the goupling hss been rotated 180
degrees to coupling position #10, turm it back to #1, move the comupling to "MAX" and proceed
es gbove, ‘dipping”the smplifier buning to minimum gfter each sdjustment of coupling.

Mote: Dipping the amplifier to minimam plate current must slways be the last tuning

sd justment,

Approximate digl resdings for the ogeillsator and smplifier under oo losd conditicons
are given in the following table:

Cutput freguancy Crystal or VFOD Daeiilator Amplifier Coupling
(Band-switoh H*EZiEEi Fregquency Tuning Tuning Control Switch
&0 meter band 80 meters 40 ko 1 Min
4 meter band 80 or 4O meters 15 T 1 Min
20 meter band L3 meters 5o 5 1 ¥Min
1% meter band L3 metars b 20 1 Min
10 meter band Ly meters 50 a5 1 ek

Fote:  The poupling switeh should be at "MAX™ on the ten meter band,

The follewing step by step tuning 1z glven s a Turther belp in learning To tune the
Viking Adventurer properly:

L £ Firat make gure the powar cord 1s plugped in to-a 115 wolt ALC. ocutlet, the key
plugges into the key sccket and; if the amplifier 1z to be losded, the antenna or
dummy antenns is conoected., As expleined previously = good ground should salvays
be connested when testing or operating the trapsmitber.

=i Turn the bandewitch to the desired band.,

A Bet the ogeillator, amplifist, and coupling cohlfrols to thelr approximate poslticns
ag ilndlcated in the sbove table and plug the crystel 1nto the erystal socEal.

a4, Turn the power svwiteh on and allow approximately 30 geconds for the tubes to warm

up before eloeing the key. [If the Xev has & shorting ewiteh, check to be sure 1%
is open.)

! Flace the meter switch in the "grid" posiltion, close the key and tune the cseillstor
for mayimum grid current indicated by the meter. Caution: Do not hold the key down
for long pericds of time without tuninog the smplifisr to rescnance as indicated in

Step f6.

B, Bwitch the meter to "plete” and dip the smplifier (tune the amplifier to mindmin
plate curvent)

e Load the amplifier into the antenna (or dummy 1oad) by incressing the coupling in

emall gteps, dipping the emplifier after each coupling adjustment, until the “"dipped”
plate current 1s 110 millismmeters. Always "dip" the amplifier tuning after any
other tuning adjust=:ent
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VIKING ADVENTURER PI-NETWORK TUKING, HARMONIC EUPFRESSION AND ANTERNA STSTEME

The pl tuning/coupling network in the Viking Adventurer is designed to load the
final amplifier into antenns resistances of nominally 50 to 600 ohme throughout the
frequency range of the transmitter. In sddition, it 1is sapable of "tuning out" series
antenns reactances up to several hundred cohms to complete = good mateh to most unbalasced
antenna systems.

When the transmitter is well E%daﬂ. and properly tuned, the higher harmonie
guppressicon 1s sxcellent, generplly mic stter than with other ecnventional pethods of
antenna coupling. ©This should be of interest to amateurs afflicted with TVI or cther
high freguency interference problems. In some cases when operating on the higher ifre-
guencies s low pass filter such as the Johmsom 250-20 may be necessery for additional

harmonle pttenustion.

To obtain proper tuning, coupling snd hermonic suppression with any transmitter
antenna coupling syetem, the part of the eiroult designed to cperate at RF ground
potential sist be at RF ground potentiel. A "room full of RF” is evidence that a high
RF potentis! exists on something in or near the rcom. In meny cases the source of HF
ig the transmitter's chassig and power cord. This condition iz very undesirable for
geveral reasons. Three objectionable factors which obwvicusly affect the loading of the
transmitter when poor grounds are involved are:

. The impedance that the cutput terminal of the transmitter locks into includes not
only the true antenna to ground impedsnes as presented by the antenna Teedline but :
algo the transmitter chassls to ground impedsnce. This additionsl impedance 1n some =
cases will ralse the apparent antenns impedance to such s high value that it canset
be loaded by the pl network. i

Y Part of the transmitter's power le lcet in the ground system due to radistion of the

ground lead, power cord or cebinet. This power is quickly dissipated in surrounding

objects and sontributes nothing to effective radiated power except to distort the
antenna 's normel field pettern.

It i3 conventicnal, in designing a transmitter, %o bypass harmonics or any possibles

scurces of stray high frequency currents to the chassis on the assumption the chs 5

will be kept zs near ground potentisl =ss possible. When s high lmpedance 1s pre

%o these surrents at the chaseis they are able to radiate to some extent rathep:s

be passed harmlessly to ground.

[ ]

With the transmitter chassis well grounded, correctly designed antenna systems BHas
relatively "flat" unbalanced feader systems, can easily be loaded by following the Tum
instrustions given, provided the sntenna terminal impedances fall within the range of -
pi network. Feeding a balanced system with a feedline over s quarter of one wa
long, may prove to be surprisingly successful if the transmitter chassis is held at %
potentisl. The transmiseion line between the transmitter and antenna will tend %o & &
partisl balance at the antenna. Some standing waves will result but may not be >

Antennas having random lengths, random feed points and various types of feed lines .
will exhibis widely different resistance and reactance characteristiecs. It is well %8 -
remembar that the feedline is s very important part of the system. A common emnuqﬂ;h___i; i ¥
the rapdom antenns is a horizontal wire fed by a single wire feed line. The feed 1ine IS

this case actually becomes part of the radiating system. An antenna of this type e:q;'lxﬁ |
most instances, be fed by the pl network directly but there are eritical dimensions where *
the antenns series reactance [induetive or capacitive) becomes too high and the antenns
resigtance can become either too high or too low to be matched by the pl network. |

Several things can be tried in an effort to bring the antenna system into the tuning
range of the pl network:

11/54 = u
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B Change the length of the feeder line between the antenns snd transmitter experimatitally

1/8 to 1/b wavelength.

Change the point of connection of the feedline to the antenns 1/8 to 1/4 wavelength.

. Change the antenna length 1/8 to 1/L wavelength. Antennss shorter than 1/8 wave-
length (gntenna snd feeder) may be difficult to load. They present a high capacitive
reactance to the transmitter ocutput terminals. Effective antenns lengths in the
vieintty of 1/2 wavelength will in general exhibit characteristics of high resistance,
high Teactance (inductive or cepascitive), or both when end fed.

. "Toad" the antenna feeder by placing an inductor or capacitor in series to cancel

out the reactance of the antenns feeder. This may requife considerable cut gnd try
and will affect only the reactive component of the antenna impedsnce. However, 1t
can prove uwseful io some casas.

fa o

It ig d@ifficult o specify antennas that will be suitable for any installation
beoguse of the different requirementz. An antenna that has been found satisfactory on all
bands is a single wire 75 ft. long measured from the transmitter antenna terminal. As
mich of this antenna should be kept clear of other objecte such as trees, bulldingse, power
lines, etc., and 85 high as possible, The ground lesd 1s part of the system and therefore
should be no longer than necessary. In ceses vhere a long ground is unavoidable, when
operating on & second or third floor of a bullding for example, 1t may be necessary to
adjust the overall length of the sntenna to compensate for this additionsl length. Ad-
sustments in antenns length in steps of 2 to 3 feet can be easily made to compensste for
the affects of surrounding objects and ground lead length to bring this antenna into the
tuning range of the pi-netwark.

Antennag fed with a non-radiasting transmission line usually give better results
gince the entire antenna will be high and can ve erected so that it is away from trees,
buildings, ete. Ao actenna of this type that will work well with the Viking Adventurer
and that is easy to construct and erect is the Half-Wave doublet antenns, This antenna
consists of a stralght wire one-half wavelength long with a 50-TO ohm ccaxial transmissicn
line connected to the center, The trensmission line length is not critical. However,
since this is an unbalanced line feeding a btalanced antenna, some standing waves will be
rresent which might meke it necessary to adjust the length of the coaxisl line to bring

t into the tuning range of the pi-network.

A complete discussion on antennee cannot be made here, and since this is one of the
most important elemerts in e transmitting system, reference should be made to the Amsteur
Handbook, the Antenna Handbook or similar publicaticons on sntennas for more detailed
information on antennes and transmission lines.

VPO EXCITATICH:

The Johnson Adventurer is designed for VPO input as well ae crystal operaticn. The
VPO input is to the left of the erystal socket on the front panel and requires a two pin
plug (Millen type 37L4l2 or equivalent)}. If one side of the transmission line from the VFO
iz grounded such as the shield on a coaxial line, this ground side should be connected to
the top pin of the VFO input socket. The ocutput of the VFO should have s 30 to 130 mmid
{golation capacitor in the grid lead (bottom VFO pin) to aveid placing s DC short on the
input grid.

If the Johnson Viking Model 2h0-122 VPO is used, s 10K chm 4 watt resistor should
be ponnected between pins #3 and #b on the power socket (this may be two 20K chm 2 watt
reaistors in parallel, two 5000 chm 2 watt resistors in series or a single 10K b watt

~ resistor). BRS51, the 18X 2 watt resistor in the VFO, should be changed to s 20K ohm 10
watt resistor. These changes are reguired for correct operating voltegws and power
dfissipation for the VFC. The lead from pin 8 of PL51 ghould be changed at the key jack

J50 so that it will be conmected to the ungrounded side of 069 {at key jack). After these

10-55 o |



changes have been made, the VPO power plug may be ingerted in the socket abt the
the transmitter and the RF output from the VFO conneated to the YFO Equm 2
conxial conductor to the bottom VFO input pin). Since the keying circult i
to the VPO keying cireuit through the power plug the key should be plugged ir
This keys both tha VFO snd the trensmitter.

MODULATION:
To modulate the Viking Adventurer Transmitter for chone operstion, 25 watts
power is reguired, This should be applied to the transmitter with a modulation
having & sscondary lmpedance of 4000 cohms. The Jjumper wire between pine 4 and 5@
ponear gocket X4 should be removed o that the B+ to the finsl 1s fed through the

transformer by coonecting %o this socket with an oetal plug. Refer to the mw
book for further informaticn on speech applifiers and modulstors and thelr adjustm

CAUTION: UNDER SOME ANTENNA LOADING CONDITIONS, IT MAY BE POSSIBLE TO DOUBLE IN THE
AMPLIFIER STAGE THUS FRODUCING OUTPUT ON THE SECOND HARMONIC FREQUENCY RATHER THA
THE DESIRED FUNDAMENTAL FREQUENCY. SUCH OPERATION SHOULD BE AVOIDED, PAR u-u. :
ON 80 METERS, TO PREVENT OUT-OF-BAND CPEMATION. "AMPLIFIER" TUNING SHOULD BE CARE
FULLY CHECKED FOR TWO FLATE CURHENT DIF POINTS ON THE TUNING DIAL. IF TWO DIP
POTNTS AEE FOUKD WITHIK THE 0 T0O 100 DIAL CALTBRATION, THE LOWER WUMBER DIAL SETTIS
{LOWER FREQUENCY) SEQOULD BE USED. IN ADDITION EE CERTAIN TEAT “AMPLIFIER"

DIAL I5 SET AT "0" WHEN THE CAPACITOR IS AT FULL MESH POSITION!




