Viking II Transmitter Installation snd Operatiocn

‘Tha succeseful operation of any radio equipment is largely dependent cn
the operator's understanding of the eguipment. This operating instruction manual is
get up in several parts, each with the purpose of making the nperator more familiar
with the Viking II. The main parts are:

Special Setting Up Instructions
for Ractery Wired Transmitters

A Theory of Operation Page 3
B Initial Installation . Page T
Novice Operation Page 9
€ Viking II Tuning Details Page 9
D Pi Network Tuning and Harmonie
Suppression Page 1k
E Trouble Shooting : Page 20
F Fhotographs, Charts, and
Schematic Diagrams Pege 25
G Parts List At rear
of book
WARNING

The voltages encountered in this plece of equipment are high enough to
cause fatal injury! Practice safety rules until they are second nature, Always
turn off the high voltage before making any adjustment inside the transmitter.
Never depend on a bileeder resistor to discharge filter condensers. After the powver
is turned off, short circult the high voltage circuit. Never operate the trans-

witter with any other than the recommended fuse in the primary circuit., The fuse

will protect your equipment, in case of acecidental contact with the high veoltage,
it may save your life, If children have access to the transmitter, slways disabie
the primary circuit by removing the fuse, or the high voltage cireuits by removing

the rectifi=rs.
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voltages encountered in this piece of equipment are high encugh to

Practice safety rules until they are second nature,

Always

turn off the high voltage vefore making any adjustment inside the transmitter.

Never depend on a bleeder resistor to discharge filter condensers.
is turned off, short circuit the high voltage circuit.

nitter with any other than the recommended fuse in the primary circuit.

After the power
Never operate the trans-

The fuse

will protect your equipment, in case of accidental contact with the high voltage,

it may save your life,

If children have access to the transmitter, always disabie

the primary circuit by removing the fuse, or the high voltage cireuits by removing

the rectifiers.
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SPECIAL SET-UP INSTRUCTIONS FOR FACTORY WIRED TRANSMITTERS

Remove a1l packing materisls and accessories from inside the iransmitter imelud-
ing ths transformer shipping braces. Pull the nails from the braces, slide
blocks toward front panel. The long brace may then be turned slightly and lifted
out,

Remove bottom plate and teke out the three wood blocks. Do not yet replace the
bottom plate.

Tnstall 6146 tubes in sockets X7 and ¥17 and instell plate caps. (Referencze
figure 9 in instruction manusl.) Check to see that 21l tubes are seated in
their sockets with shields and plate cap connectors in place. Shields are not
used for ve8, 6AQS secreen clamper and V11, FAL5 bilas rectifier.

Attach knobs to shafts per instructions on pages T and 8 of operatirg manual.
Place "Wil" and "Plate" toggle switches in off (down) position.

Initiel checks should now be made, using if possible, a dummy load. A standard
100 watt lamp will serve very well for this purpose. Connect the celter contact
of the lamp to the center contact of J3 {refer to figure 10 cf manuai). Connect
the shell of the lamp base to the ground terminal edjacent to J3.

itk the line cord coanected to a 117 volt 60 cycle power source and before
instelling & crystal or VFO, turn on the low voltage supply {(left hand toggle
switch on front panel).

Oscillator current should rise to between 17 and 23 ma. Set the "drive" control

at mid-position,

Screen voltages for the 6146 amplifiers V7 and V17 and for the 807 modulators

V3 and Vb have alresdy been adjusted by means of the tap on R13 and the potentio-
meter R30 {adjacent to L10). DO NOT CHANGE THESE ADJUSTMENTS UNLESS THE TEST
UNDZR STEP $, FOLLOWING, INDICATE IT IS NECESSARY.

Switch the phone/CW switeh te the CW positicn. Turn on high voliage {right hand
togzle switch) and observe "plt” current. The plate current should be less than
25 me. It may prove to be as low as 10 ma. however and this Is quite normal.
Should the "plt" current exceed 25 ma. turn high veitage switch off at once.
(There will be output during this test.)

If the "pit" current in step 9 exceeds 25 ma. resdjust the screen clamper tube
per the instructions on page 1ll. -

With plate current normal as in step 9, you are now ready to proceed with the
tuning instructions beginning on page 9.

The transmitter is normally tuned in the CW position. When the transmitter is
delivering full output and the excitation to the 61L6s is 6 ma. it will exceed
8 ma. when the high voltage is switched off. Therefore when making tuning ad-
justmerts on CW always reduce drive when the high voltage is eut off.

After thoroughly testing the transmitter, replace the bottom plate Znd secure
all screws.
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E, F. JOHNSON CO, VIKING IT TRANSMITTER

SPECIAL WARNING

In the Viking II trensmitter, reserve grid driving capability

has been provided so as to insure adequate excitation on all frequencies

and to allow Jor variations in individual wiring.

The RCA type 6146 beam power tubes used in the final amplifier

heve & maximum D, C. grid current rating of 4 ma. per tube.

Wnen 6145 tubes have been overdriven it is evidenced by a

negative D. C. grid current reading.

The total grid current should not exceed 8 ma. at any time as

exceeding this value may possibly damage the tube and will void the

guarastee cof the tube manufacturer.

DO KOT EXCEED 8 MA. GRID DRIVING CURRENT AT ANY TIME.




STANDARD WARRANTY

Adopted and Recommended by the
Radio and Television Manufacturers Asscciation

The E. F. Johnson Company warrents each new radio product manufactured by
t to be free from defective material and workmanship and sgrees to remedy any such
efect or to furnish a new part in exchange for any part of any unit of its manu-
acture which under normal installation, use and service disclosed such defect, pro-
ided the unit is delivered by the owner to us or tc our authorized radic dealer or
“olesaler from whom purchased, intact, for our exsmination, with sll trasnsportation
aarges prepald to our factory, within ninety days frow the date of sale to original

wehaser and provided that such examination disclosed in our judgment that it is
ws defective.,

This warranty does not extend to any of our radio products which have been
ubjected to wisuse, negleet, accident, incorrect wiring not our own, improper in-
tallation, or to use in violation of instructions furnished by us, nor extend to
alts which have been repaired or altered ocutside of our factory, nor to cases where
he gerial number thereof has been reroved, defaced ¢r changed, nor to accessories
sed therewith not of our own manufacture,

Any part of a unit approved for repedy or exchange hereunder will be reme-
ied or exchanged by the suthorized radio dealer or wholesaler without charge to the
wner.

This warranty is in lieu of ell other warranties expressed or implied and
2 representative or person is asuthorized to assume for us any other liebility in
snnection with the sale of cur radioc products.
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The general ‘specifications, frequency coverage, and main features of the
Viking are covered in the Brochure at the front of this book.

The OSCILLATOR: The “erystal" switch will select any of 10 crystal posi-
tlons on the erystal beard or connect the 6AU6 grid to the VFO receptacle
at the left rear of the chassis {the VI0 1s the 0 position), The Pierce
Oscillator part of the 6AUS will oscillete erficiently with most crvstals
in the range of 1.75 wme to 7.5 me. The Plate of the 6AUS 1g electron
coupled to the oscillator which makes this stage a gocd frequency doubler
on the high freguency range of the Vikisz II. ‘fhe tuning range of the os-
cillator tank is that of tin indicated wavelengih on the 160, 80, and 4o
meser positiore; is the hO ~oter renge o2 the 20 and 15 meter switch posi-
tion; and 20 nmeser raiie oo vhe 1T mete:r bane-viteh setting, The approxi-
meve freguency covereaze of either the esellilator or buffer stage cen be
determinad from the wuning curves on the sheet following page 10. Oscil-
letor cathode current is indieated on the "ose" position of the meter
switch. A drop in oscillator eurrent can be expected when a crystal is
svitched into the oscillator cireuit. The viking IT cscillator stage be-
ccmes simply an amplifier or frequency multiplier when a VIO 1s used. It
1s necessary to isolate the Viking II 6AU6 oscillator grid with a blocking
condenser of 50 mmfd to 150 mmfd in the connection between the Viking II
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and the VFO if a DC path exists in the VFO output. (Not requlred when using
the Viking VFQ.)

The BUFFER: Frequency multipliecation takes place in the 6AQ5 buffer stage
on the 20, 15, and 10 meter band positions. Straight through operation ic
used on all lower fregquency bands. The buffer stage power output 1s con-
trolled by the “drive" screen grid potentiometer control. Buffer tuning

is best indicated by the 8146 final "grid" curreni, while the oscillator
tank tuning is best indicsted by maxiwum buffar cathode current read in the
“ofr” meter switch position. The "grid" current st be held below 8 ma.

at all times. 6 me 1is sdequate to drive the 614835 to full output. Buffer
no slznel current is limfived by a fixed bizg ol epproximately 25 volts ap-
plied to the HAQS grid.

The R.F. POWER AMPLIFIFR: The grid circuit of t4e Pfinal 6146 has a fixed
bias of 75 voits with an additional 20 to 30 volts of eself bias added by
tre drive gisvgl. Under no-signal conditions the 6:4€s are almost complete-
iy eut orf. The fank of the 6146s is part of a pi network matching-coupling
¢irerdt. The main tialng inductor, L9, and geared condenser, (29, tune the
range of 80 through 10 meters. The "160 in-out" sw’tch adds an addit-omal
auxitiary ccll ©o cover the 160 meter bapd. PFreguency coverage is shown

cn curve 1 of the shoet following page 10, The s-reen and plaie current of
the GilSs is read in tke 'TLt" meter switch position. Note that the fimal
grid current is not inilufed in the "plt" reading. The screen grad voltage
of the 6146s is obcaindd from the high voltage supply through a 20,000 ohm
series dropping resistor.

The PI NETWCRK ANTENNA COUPLING: The complete pl network consists of the
rain tuning inductor, L9, as the series element; the main tuning condenser,
€29, as the input shunt element; and the output shunt capacitance made up
of a variable condenser, C30, labeled "fine coupling" and a group of fixed
mica condensers, C33 through €38, switched in parallel with €30 by a switch
labeled "ecoupling". This combination provides a contimuous output capacity
range of 20 to 2050 mmfd. %he pl tuning-coupling network is gesigned to
match the 6146s into antenna resistances of nominally 50 to 600 ohms and
tune out several hundred ohms of antenna reactance cver the frequency rance
of the Viking IK. The range of antenna impedance matching extends roughly
from 25 to 2000 ohms at *requencles higher than 7.0 me. Tn general high
impedance loads will resquire small output coupling capacities {advanced
settings). Reactance cancellation talkes place automatically when the
“final” comtrol is tun<d to the proper plate current dip with the meter
switeh in the "pit" position. The ret tank plate reactance is dependent on
the:load characleristlc: and the output ccoupling capacity but the plate cur-
rent ‘ip indicates that the 6146 plates are loading into a rescmating tark.
Jhe plate current &lp “ecomes less and less prorounced until the final 6146s
are properly loeded. Alvancing the coupling controls beyond the 20 ma dip
poant usually causes over-coupling resulting in inefficlency and poor har-
monic suppression.

The MODULATOR: The modulator consists of a peir of 807's operating in
class AB2 push-pull, driven by a transformer coupled EAU6 driver, ard a
6AU6 resistaunce-capecitance coupled speech amplifier. The "audio" gain
is a potentiometer control of audioc input to the driver stage. Whern the
"ew-phone” switch is in the “ew" position the secondary of the modulation

L.



transformer is shorted and the sereens of the 807 tubes ere opened. The
"phone" position removes the short and applies screen voltage to the 807's
from the high voltage bleeder-driver tzp. BSectlons of the high voltage
primary "piate” switch and the "ew-phone” switeh.are inter-connected in the
keying circuit so that the keying circuit is opened whenever the "plate” is
off and the "cw-phone” switch is in the "phone™ position. This eliminates
cscillator interference while listening te a station operating on the same
frequency as the Viking II. Frequency response provides excellent quality
with ordinary crystal communication microphones.

The POWER SUPPLIES: The Viking II has three power supplies:

The GALS BIAS SUPPLY furnishes approximately T5 volts bias to the 6146 gria
eircuit, 35 volts bias to the 807 modulator grids and 25 volts bias to the
bAQ5 buffer-frequency multiplier.

The 5VLG LOW VOLTAGE SUPPLY furnishes power to all filsments and 290 to 310
volts (loaded) to the RF exciter and AAUS audio amplifier stages. The L.V.
rewer transformer is rated at 95 ma. D.C, at the high potential terminals.

The HIGH VCLTAGE SUPFLY furnishes 620 to 660 volts (loaded) to the 6146
final applifier and 807 modulators. The parallel SRLGY tubes and 1C henry
choke input filter provide good regulation in the operating range of the
Viking II. The B- side of the H.V. supply is above groumd potentizl by the
63145 meter shunt voltage (100 millivolts full scale}.

6AG5 SCREEN VOLTAGE REGULATCOR: This tube prevents excessive rise of 6146
gcreen grid voltage with key up on CW or in the event of an execitation fail-
ure while operating con phone. The 6AQS is used as a triode with its sereen
grid and plate comnected together to the source of 61L6 positive screen
voltage. The cathode of the 6AQ5 is connected to the center tap of the high
voltage transformer (8-). A 470,00C to 500, Q00 ohm resistor and 1 megohm
potentiometer are connected in series between the slider on the voltage
divider R13 and the meost negative point of the bias supply at the junction
of choke L6 and resistor R24. The grid of the 6AQ5 regulator is connected
to the moveble arm of the 1 meg potentiometer. Thus by adjusting the po-
tenticmeter any desired grid voltage can be epplied to the regulator.

When operating on CW with key down, the regulator tube has cut-off bias
appiied and draws no current. When the key is opened there is no lornger any
6146 grid current flowing thru resistor K24 and the voltage at the junction
of L6 and R2h becomes less negative. This results in the grid bias of the
6AQS regu.ator shifting in a positive direction. 7This positive shift causes
the €A25 to draw current applying a load at the source of 6146 screen grid
voltage, holding the voltage down even though the €146 screen grid current
has drovped essentially to zero. Should the excitation to the 6146s fail,
whilc cperating on phone, the sawe.change in grid voltage occurs and Gihé
screen voltage ie mgaxw restraine®. Modulation of the 6ihfs douples thelr
screen voliage on peaks but the 64Q5 bias is sufficiently high so that it
rereins cut-off.

METERING: The cathode currents of the oscillator, buffer, and modulator

may be read on the meter when the meter gwitch is placed on the indicated
pesition. The 6146 power amplifier combined screen grid and plate currents

-5 -
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i1,

12,

are read in the "plt" position, and 6146 grid current is reed in the "grid”
position. All shunts are cut for 100 mv drop for a full scale meter in-
dication. The "osc" or "grid" currents are read on the lower 0-25 ma
scale, the "bfr” current on the upper scale (asguming 50 ma full scale),
and the "pit" and "mod" current on the 0-500 ma upper scale.

KEYING of the VIKING II is done in the 6AUS oscilletor cathode circuit.
The keying circuit is broken by tae H. V. switch (off position) on phone
operation as previcusly described under “"Modulator”, so the RF exciter
tuneup must always be done in the “ew' position of the cw-phone switch. A4s
may be expected with any econventional oscillstor keying, the quality of the
keyed characters may depend slightly on the oscillator teni tuning when
"straight through” operation is used. The oscillator tuning control can be
adjusted for clean stable keying.

VFO EXCITATION: The "C" position of the erystal selector switch connects
the VFO receptacie at the rear of the chassis directly to the 6AUS oscilla-
tor grid through approximately one foot of RG59U cable. An isolating con-
denser of 50 to 150 mmfd is necessary between the VFQ end Viking Il input
unless the VFC has a capacity coupled output (the Johnson VFO may be direct-
1y coupled). 6 volts of 40 meter RF at the grid of the Viking IT 6GAUE oscil-
lator stage will drive the final to full excitation on 10 neters. The lower
frequency bands require less VFO ocutput. The VFO frequency range should
ve nominally the sawe as the crystal frequenecies which would normzelly be
used. There is a denger of overdrivirg the 6AU6 with a VFO resulting in
gril blocking. Grid blocking actually reduces the effectivmess of the stage
to the point where it attenuates the input signal greatly rather than pass-
ing or amplifying the input signal or generating the required harmonics.

When the Viking IT is fed with a VFOQ, it is well to rexember that the speci-
fied voltage is that required at the Viking II 6AU6 grid and that the VFO
transmission line pust be Icaded in a manner to provide the required
voltage at the grid of the BAU6. An example of this problem is a four foot
length of RG55U. It will appear as approximately 85 mmfd of shunting capa-
city at the VFO output and should be treated as such at frequencies below 10
mc unless excessive VFO output is svailable and the attenuation of the
transmission line is desired.

The VFO must be sufficiently well shielded so that feedback does not exist
between the transmitter end the VFO. Monitoring a VFO driven transmitter
should be done more carefully than with crystal operation. Keep the VFO
and transmitter decoupled from the monitoring receiver to avoid overlosding
the receiver. Receiver blocking or local oscillator shift due to overload-
ing often causes an unreliable indication of transmitter keying or
frequency.

The VIKING II as an EXCITER for a LARGER TRANSMITTER;:

Vhen the Viking IT is used as an RF exciter only, tuning and loading pro-
cedure will be essentially the same as used with normel trensmitter opera-
tion. The output of the Viking can be link coupled to the grid stage of
the power awplifier, Enough power should be required at the power amplifier
grid circuit to lead the Viking to at least 30 watts. Shunt dissipating
resistors can be added i1f the grid requirement is too small to load the
Viking II sufficiently.
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VIKING II MODULATION TRANSFORMER CONNECTED TO DRIVE A
LARGER MOLULATOR WITH SWITCHING OR TRANSFER FOR NORMAL OFFRATION

6146 B+ Uth
Term. from left X318

4 eircuit 2 position
Forth Terminal switch or transfer

from end of terminal board

YT chassls X18 11
E A A ’
‘E—EOT; é Yel ‘ m‘b At AR AN S N

terminal

T®) 0.1
1l ] grids
& End ~/m“\.___+_1-|u--.--1
LU
d -

I
I »
X18 nearest ) CL.C05 E»RB pod. -———
center of | _lu ‘> pia B
chassis ! - <, V
| Ll -
Gn-Yel
*_/—‘O/vm —— _/‘VA\’/‘-./’\V"
C1.005
& p—
B+

Center termiral on Y18

FIGURE A
DIRECT GRID CONNECTION

Refer to Figure 2 at the rear of the book for terminal locations. The yellow
and gn-yel modulation transformer leads in Figure A and the yellow end rd-yel
leads of Figure B must be disconnected from present terminations.

AL cireuit 2 rosition switch may be mounted on tke side of the chassis above

X4 or a transfer terminal block pay be mcunted on the cutside rear of the
chessis. No attempt will be made to provide mounting detsils as available
svitches or terminal boards will differ markedly. Steatite switches or terminal
boards should be insulated for 1200V between terminals.

Ra, BB, or RC may be chosen to load Vikirg IT Modulator if guallty is impelred
by light loading.

Permanent connections for exclter operation can be mede as indicated by the

elosed circults in the switch positions shown above, elimingting the switch or
transfer board,

Revised 3-54



! Blue L\

807

12000

Red

6146 B+ 4th term.

C from left ¥X18

Yel

e

Rd.-Yel
Gn

ND

b circuit 2 position

= switch or transfer
terminal board

Middle
term. ¥18

FIGURE B
CONNECTION THROUGH SO0 OHM PRIMARY

!

0.1

OF MODULATCR DRIVER TRANSFORMER

= i
ceramic

!

- - Ja,—
|Il AF A X VY

Center term.
Bt on X18

D

S -10 inch VHF choke
cl .00;]: - H
]

1000V 600 V.D1
CW disc L R

A
(}hl
<]
Ny

]
-]
AEAl

L

500 ohn
mod driver
transf{ormer



13.

Conversion of the Viking II Modulator to serve as an audio driver is shown
on the previous sheet, Figure A supgests how a switch or transfer terminal
board may be used to connect the Viking II modulator to drive the grid of

a2 larger modulator directly and allow normsl Viking IT operation upon
switching or moving the transfer jumpers to the alternate position showm,
Figure B shows the connections for feeding the larger medulator grids
through a 500 ohm line and audic driver transformer. A hole may be punched
in the rear of the Viking cabinet to bring out the audio leads conveniently
either directly or through an appropriste connector. Lead filter COmpo -
nents, Ll and Ci should be placed ineide the trarepitter &g close es possi-
ble to the point where the leads leave the cabinet. These filters are for
harmonic suppression.

Connection of the Viking II as an audio driver in a permanent installation
suggests itself in Figures A and B. The switches are shown in the driver
exciter position; permanent connections can be made ignoring the slternate
nermwal Viking II operating position. The secondary winding of Figure B
mavbe isolated from B+ and grounded which will eliminate the need of the
0.1 »fd D.C. isclating condenser,

ANTENNA RELAY OPERATION

The twin ceramix terminals on the rear of the chassis provide 115V AC for
opevation of an antenns relay. The terminals are energized only when switch
sw2 (high voltage switeh) is "on". The antenna relay coil or otiher load
connected at this peoint aust be insulated from ground. Fuse F} protects

the cireuit from aceidental overload.

B Initial Set-Up Instructions

NCTICE! The regulations of the Federal Commumnications Commission require
a suitable license for operation of this equipnent. Refer to publications
of the Federal Comrunications Commission or the Arerican Radio Relay League
for the latest rulesg governing station end aperator licensing,

Be sure to return the enclosed warranty registration card. This will regi-
ster your transmitter at the factory. If it becomes neeessary to write to
he factory regarding your transwitter, refer to it by serial numoer.

Remove loose packing meterial and the peckages of parts inside of the cabi-
net. Inspect the transmitter for any indication of damage, Report any
damage to the transportation company immediately.

The wired Viking IT will arrive with shivping suppor%s consisting of wood

blocks and & brace for the transformers.

The transformer bloecks and cross support piece should be removed.

Attach knobs to the shafts. The seteerew may be anchored securely in place
{after the knob has been properly positioned) by first tightening down,

locsening slightly and retightening, The knob-dials should be put on and
positioned as follows:

-7 -
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GRYSTAL - & 10-0 disl. The O located on the maximum counterclockwise
position,

OSCILLATOR: - 100-0 dial. The O located on the maximum capacity (low
frequency) position.

BAND - the 160 80 40 20 15 10 @ial. The 160 located on the maximum counter
clockwise switeh position.

BUFFER - & 100-0 digl. The O located on the maximum capacity (low frequen-
cy) position. The buffer condenser can be seen through the perforated
bottom.

DRIVE - a 10-0 diel. The O located on the maximum counter clockwise
potentioneter position.

CW~-FHONE - a single marker dlal. The marker located on CW with the switch
in the counter clockwise position.

FINAL - the large spinner knob. No special positioning is required.

160 - & single marker dial. The marker located on OUT with the switch in
the counter clockwise position,

COUPLING - the T-1 4ial, The 1 located on the meximum counterclockwise
switch position, {Maximum capacity position)

FINE COUPLING - a 100-0 dial. The O leceted on the maxipum capacity
position of the variable condenser.

AUDIQ - a 10~0 dial. The Q leocated on the maximum counterclockwise
potentiometer position.

METER - the MOD PLT GRID BFR 0SC OFF dial. The OFF position located on the
maximu counterclockwise switch positien.

Insert tubes as follows (the socket locatlicns can be determined from the
designetions by referring to Figure 1 at the rear of this book):

The 6AQ5 buffer in X5 with a 2 1/4" shield.

A 6AU6 oseillator in X6 with a 1 3/4" shield.

A 6AUG speech amplifier in XI with a 1 3/L" shield.
A 6AUE audio driver in X2 with a 1 3/h" shield.

The 6ALS bias reetifier in X11, no shield.

The 5VLG L.V, rectifier in X10.

Two SRUGY H. V. rectifiers in X8 and X9.

Two 307 modulators in X3 and Xb&, connect plate caps.

The 6146s in X7 and %17 attach plate caps.
-8 -



J. 'The 6AQ5 screen voltage regulator into X28.

k. Turn the shaft of the 6AQ5 bias control R30 to its full counterclockwise
position.

The Viking IT should now be ready for its initial operation but do not attempt
to turn it on until the Tuneup section has been studied.

NOVICE OPERATION

Current FCC regulations require that operators with Novice Class Amateur
Operator's Licenses limit their fipal amplifier input to 75 watts. his may
be accomplished with good efficiency by reducing cutpui coupling.

In the "plt" position cof the meter switch, the meter indicates 6146
cathode current, the sum of plate and screen grid currents. With 6146 grid
cwrent a 6 ma. and the emplifier resonant and drawing 140 ma. cathode
current, the screen current will be 30 ma. and the net plate current will be
113 ra. This is slightly less than 75 watts input with €60 volts plate vol-
tage. Amplifier output can exceed 55 watts under these conditions.

¢ VIKING II TUNING DETAILS

TYPICAL TUNING: M4C MBTER tuneup procedure will serve to acguaint the
operateor with the usual steps involved. Deviations of procedure for other
bands will follow.

&. Connect a good ground wire or counterpoise to the ground terminzl at the:
rear of the chassis. If there is some question of ground effectiveness
read the section "How to Obbtain a Good Ground" under the Pi Network tuning
and Harmonic Suppression topic on page 15. Connect an antenna or dummy
load (a 100 watt light bulb may be used with appropriate leads} to the
output receptacle at the rear middle of the chassis.

b. Piug in a T7.CO to 7.30 mec crystal in position 1 of the crystal selector

socket. 3.5 to 3.65 mc crystals are usually very satisfactory, 1.750 to
1.825 mec crystals may be used but with caution as it is possible to obtain
outvut at 5.250 to 5.475 me.

¢. Set the "ecrystal”™ dlal on "0".

d. "Band" on "LO".

e. "Prive" on "0".

f. "Pinal" (large spinner knob) on "0" (Full tank in).

g. "CW-phone" on "ew".

h. "P1t" (High voltage) bat handle switch off (down).

i. '"Coupling" on "1".
-9 -
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"Fine Coupling" on "O".
"160" switch on “"out".

Approximete settings of the oscillator and buffer may be obtained from tun-
ing curves on the sheet following page 10.

Throw "fil" switch SW1 on (up). This applies all voltages except plate and
sereen voltages for the 6146 final and 807 modulators.

Turn "erystal” switch to position 1. The "osc" current should drop percept-
ibly.

Turn "meter” to "bfr" and advance "drive” to about position 3 in the clock-
wise direction.

Tune “oscillator” slowly for s rise in buffer current. Adjust tuning for
raximum buffer current. In some cases a slight dip of buffer current pay
cccur between two maximum current points. This is true with very active
cxystala or a strong 6AUG oscillator tube. Correct tuning, when this occcurs,
is usually om the dip between the maximum points.

Turn meter to “grid" and note 6146 grid current. If it should be over 8 ma,
reduce it at once by turning "drive" counterclockwise. Usually there would
be no grid current at this point but the huffer tuning could happen to be
nearly correct.

Tune "pbuffer” for maximum grid current keeping the grid reading below 8 ma
by meens of the "drive" control. After '"buffer” has been properly adjusted,
turn “drive" to its O position.

Turn meter to "plt" position and "plate"” on. Turn "drive" clockwise until
plate current rises to 100 nma.

Tunz "final" toward 100 until plete current dips sharply. 3Be certain that
the final is tuned %o the Tirst dip in plate current thus assuring that the
amplifier is tuned to the fundamental and not to a harmonic.

Turn meter to "grid"”,and touch up buffer tuning for maximum grid current.
Advance "drive" until 6 ma of grid current is obtained. Turn meter to "plt".

Proceed to load the antenna or dummy-load by advancing the coupling control
ftoward higher numbers, retuning the "final” for a dip after each aldjustwent
of the eoupling contreol. Centinue this procedure, adjusting coupling con-
trol and retuning final, until a meter reading of approximately 200 ma, is

obtained under resonant conditions (final dipped).

A winimum coupling capacity equivalent to that of pesition "6" of "coupling”
should be maintained in any case on 40 meters. The antenna is usually out
of the range of the Viking IT if less than a total of 150 mmfd of output
capacity is required on L0 meters. If "coupling" is turned to 7, "fine
coupling" should be advanced no further than 62 on 40 meters in the follow-
ing step, x.
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Turn "fine ccupling” toward higher numbers until the "plt" reesding rises
to about 250. Dip the plate current with "final” edjustment again and
follow this procedure until a desired plate current between 250 and 300 ma
has been reached. Xf the desired coupling cennot be obtained with the
"coupling” setting of step w, turn the "fine coupling” to O and advance
"coupling" another step (normally not beyond & on Lo meters) end re-
adjust "final" and "fine coupling". "Plate" current on €W should not
exceed 300 ma.

The above steps completes the normal tuning procedure. However, when
initially setting up the equipment the 6AQ5 clamper tube pust be adjusted
and once adjusted will remain stable and need not be changed over long
periods of time.

CLAMPER TUBE ADJUSTMENT

Turn the shaft of the 64Q5 bias control R30 to its full ecounter-clockwise
position.

Loosen the tap on the voltage divider R13 completely and adjust its posit-
ion to between 1 3/4 and 2 inches from the rear end terminal (if not al-
ready adjusted).

Switch to the phone position. Decrease the amplifier lcading to 230 ma
"plt" current by means of the coupling controls, bringing the amplifier
back to resonance (minimum "plt" current) by means of the main tuning dial
(tinal®) after each coupling adjustment. IHeset the drive control for 6
ra grid current when the plate current is exactly 230 na.

Now note the modulator cathode current with the sudio gain contrcl in the
counterclockwise position, This current sh-:1d be between 60 snd 80 =a.
If the modulator current is less than €0 me., lovuen the tap ¢ R13
(REMOVE ALL VOLTAGES FIRST) and move it towsrd the rear shout 1/8" at a
time. If the current is rore than 80 ma., move the tap toward the panel.

Tter having established the modulator current between 6C and 80 .,
with prid current at 6 ma., "Plate"” current at 230 ma., switch tke high
voltage off, switch to the OW position. Turn R30 to its full lockwise
positicn, tune "erystal” switch to "0, turn on the high voltage.

BE CAREFUL AT THIS PCINT SINCE FULL VOLTAGE IS APPLIED! AN INSJLATED
STREWDRIVER I3 RECOMMENDED FOR THIS ADJUSTMENT. Switch the meter to read
plate current., Turn R30 in acounter-clozkwise direction until current
rises perceptibly, adjust to 10 ma., the first mark on the meter scale
above zero.

Switch back to the phone pesition. Amplifier "plate" current should be
less than 50 ma. Turn off high voltage, set the crystal switch to the

desired erystal position.

This completes adjustrent of the clamper tube. This adjustment should

rerain stable over long periods and need not be changed even though the
line voltage varies widely.

C.li. OPERATION mway now be carried on by simply plugging in the key. If
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Revised 7-30-53



30

kering is slightly erratic, retune the "oscillator" slightly until keying
is crisp and clean. For CW operation the finel (power)} amplifier may be
loaded to any "plt" current up to 300 wa. For phone operation "P1t"
current should be limited to 230 ma.

160 METER TUNING: Proceed as on 40 meters with the follwoing exceptions:
"160" switch on ™n" (do not turn unless "plate” is off).

Use 1.8 to 2,0 me erystals in crystal socket position corresponding to
"erystal” setting,

Final turing will beé very broad. With high impedance esntennas the "finai"
mey be against the stop on the "0" end when rescnance is indiceted. 1In
this case leave the mair dial at "0" and advance "coupling” toward higher
numbers. Do not advance "coupling” beyond 6 and "fine coupling" beycnd
50 in any case. A further reduction in output capacity indicates that tle
antenna terminal impedance is out of the range of the transmitter. Al-
though you may feel the tank is out of resonance, the cireuit is so broad
that good resonance conditions still exist and its efficiency is not

impaired.

80 METER TUNING:

".60" switch on "out™ {blate" off while changing).
Use 1.75 to 2.0 me or 3.5 to 4.0 me orystals.

e not attempt to use "ecupling” beyond step 6 or "fine coupling" beyond
50 in cases of high antenna impedance as in the case of 160 meter tuning.

20 METER TUNING:
7.0 to 7.2 me, or 4.6€6 to 4.8 = (14.0 to 1h.4 me harmonic) crystals may
be used. 3.5 to 3.6 me erd 1.750 to 1.8me erystais may be used tut cautim

wust be exercised as it ic possible *o obtain output at 10.5 to 12 me.
Reduced drive will be noted witlh the latter crystals.

In nearly all cases of 20 meter operation the "coupling” switch -an be
set at T and loadirg aczozplished by "fine couplinz" alcne. The "fine
coupling” should rever be advanced beyond a setting of 70 for 20 meters
with "ecoupling" at 7.

15 METER TURTHG:

7.0 to 7.15 La. srystals are preferred. 3.5 to 3.575 mc crystalsmay ve
used with limited 6146 grid drive.

Set "coupling” at 7. The "fine“coupling"” control should never be advancel
teyond 80 in any case on 15 meters.

10 and 11 METER TUNING:

7.0 to T.k25mecré. 74 to 6.8075 me crystals are recomrended. 1k4.o to 14.5
m2 or 13.48 to 13.615 me crystals {usually harronic cut but osecillate
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b,

at 1/3 of their indicated frequency) may be used with somewhat lower finsl
drive. 3.5 to 3.7125 mc crystals will drive the final (5 to 8 ma grid
current) but caution is necessary as 2.5 to 25.987 me output is possible.

Set "coupling” at 7. Do not adévance "fine coupling" beyond §9.

Touch up tuning. Final will have setting near 100.

If difficulty is experienced in cbtalning a "grid" indication on the 10,
11, and 15 reter bands due to weak crystal activity o double peaks on
buffer current tuning , the "plt" current may be used to deteruine the
initial settings as follows (this procedure ia rarely needed as the Viking
is normelly very easy to tune ocn these bands):

Tune oscillator gtage as usuzl for meximum buffer current,

Turn “drive" to ©.

Turn "meter” to "plt".

Turn "plate" switeh on.

Turn "driver™ up to about 4 while watching the plate current.

Tune buffer and oscillator for maximum plate current, limitinz the "plt"
reading to 100 ma by mweans of the "drive" control during tuning. Do not
leave "plate" on while final is untuned for periods of more than 30

seconds.,

Turn "plate" switch off and check “grid" current. Log settings if
difficulty is anticipated in retuning under the same conditions.

PHONE OPERATION:

et

Tune up Viking II in ‘ew" position.
Turn the "plate” switch off.

Turn “"phone-cw"” switch to "phone" turn plate switch on, adjust for 6 ma
grid current, 230 ma. "pit" current {Plate current should not exceed
230 ra for phene operation). Turn plate switech off.

Turn "audic" to "O" and connect a high irpedance crystal or high output
dynamic microphone to the conmector marked'mic".

Twrn meter switeh to "mod"., Turn plate switch on. The modulator no sig-
nal current should be between €0 to 80 ma. :

Talking inte the microphone, advance audio until the "mod" current rises
to 120 to 130 me on audio peaks. 120 to 130 ma of modulator current
corresponds to 100% moduiation. A sumall downwerd reading of "plt" is
normal during rodulation.

Check 6AQ5 clamper tube adjustrent by switching crystal out of the oscil-
lator eircuit momentarily. "Plate" current should drop to less than S0ra.

- 13 -
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If plt current is above 5C ma, refer to clamper tube adjustment section C,
2, {page 11}.

VFO OPERATION:
Review the discussion of VFO excitation under "Theory of Operation”.

Plug the VFO output cable into the VFO coax reeceptacle at the left rear of
the Viking II chassis. A 50 to 150 mmfd isclating condenser may be needed
in the center conductor of the connecting cable to prevent the 6AUS grid
from being short circuited if the VFO output has a continoous D.C. path to
ground. (The isolating cepacity is upaecessary when the Viking VFO is used.)

Use the VFO in the same manner as crystals are wsed for output on the band
selected. Only two volts of 160 meter signal at the Viking II GAUE grid
will drive the transmitter to full output on 160 to 80 meters. The 160
meter VFO signal will alsc drive 40 meters satisfactorily. Six volts of
LO meter VFO excitation at the 6AUG grid will be sufficient to drive the
Viking II to full output on all bands, 40 meters through 10 meters. The
R.F. Voltage at the €AUS grid should be limited to value of less than 15
to 20 volits to prevent the stage from blocking.

It should be borne in mind that any tendency of a VFQ to chirp or drift
is multiplied when the transmitter's output frequency is two, three, or
four times the V.F.0, cutpuit.

Zero beating a received signal in cw operation is accomplished by simply
closing the key {with "plate" off) and adjusiing the VFO for a zero beat
with the received signal in the receiver. If the coupling of the Viking IT
exciter stages to the receiver is so close that the receiver ternds to block,
the exciter stage can be disconnected from the VFO by tuning the "erystal"
switch to the #5 or #6 vacant crystal positions while adjusting the VFO.
(Enough VFO coup}ing takes place in the #1 and #2 positions to partially
excite the BAUE.)

Zero beating signals in phone operation is done by turning the “phone-cw"
switch to "ew"” and proceeding as described previously. 1In cases of very
weak signals the receiver BFO may ald in making the VFO zero beat setting.

D VIKING II PI-NETWORK TUNING AND HARMORIC SUPPRESSION

The pi tuning/coupling network in the Viking II is designed tc load the

final amplifier into antenna resistances of nominally 5C to 600 ohms through-
out the frequency range of the transmitter. In addition, it is capable of
"tuning out" series antennz reactances up to several hundred ohms to comp-
plete a goocd match to most umbalanced antenna systems. The range of antenna
irpedances whicn may be matched by the pi network at frequencies higher than
7.0 mes. extends from roughly 25 to 2000 ohms.

When the transmitter is well grounded and proverly tuned, the higher har-
monic supnression is gxeeilent, generally much better than with other con-
ventional methods of antenna coupling. This should be of interest to
amateurs afflicted with TVI or other high frequency interference probtleps.
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Importance of groqgg;ng:

To obtain proper tuning, coupling, nand harronic suppression with any trans-
mitter antenna coupling system, the part of the circuit designed to operate
at R¥ ground potential must be at RF ground potentisl. A "room full of RF"
ls evidence that a high RF potential exists on something in or near the
room. In many cases the source of RF is the transmitter's chassis and power
cord. This condition is very undesirable for several reasons. The power
cord is very closely coupled to the chassis by the electrostatic shields

of the power transformers. Three objectional factors which obviously affect
the loading of the transmitter when poor grounds ere involved are:

The impedance that the output terminal of the transmitter looks into in-
cludes not only the true antenna to ground impedance as presenied by the
antenna feedline but aiso the transmitter chassis to ground impedance.
This additional impedance in some cases will raise the apparent sntenna
impedance to such a high value that it cannot be loaded by the pi retwork.

Part of the transmitter's power is lost in the ground system due to radi-
ation of the ground lead, power cord or cabinet. This power is quickly
dissipated in swrounding objects and contributes nothing to effective
radiated power except to distort the antenna's normal field pattern.

It is conventlonal, in designing a transmitter, to bypass harmonies or any
possible sources of stray high frequency currents to the chassis on the
assumption the chassis will be kept as near ground potential as possible.
When a high impedance is presented to these currents at the chassis they
are able to radiete to some extent rather than be passed harmlessly to
ground.

How tc obtain a good ground:

What may appear to ge a good ground at one frequency may prove to be a poor
ground at another. A single ground lead may have "standing waves” on it
due to its length. While it may seem difficult to obtain a good ground
over & wide range of freguencies, 1t can be done and will be well-worth the
trouble when increased radiation efficiency, case of antenna lcading and
redused TVI and BCI result. There is also reduced danger of damaging
uiciophones, receivers and other associasted equipment with excessive RF
fields.

Avoid using the power line, power line conduit or gas lines for RE ground -~
ing. Some suggestions which may help to obtain a zood ground are:

Water pipes or metal building structual members are usually good snurces
of earth grounds.

Use heavy conductors (#14 or larger) between the connecticn at the ground
point and the transmitter. Copper ribbon is excellent for this purpose.

The use of several ground leads,each of a different length and selected
at random may be helplful in keeping grounding impedance low at the trans-
mitter, even though the tranamitter is some distance from a true earth
ground. The possibility of obtaining an effective ground at any frequency
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throughout the transmitter's range is quite good. If at any one frequency,
one of the ground leads presents a low impedance mt the chassis, the chassis
is effectively grounded. By changing the length of one of the ground leads
experlmentally, a good ground can often be obtained at a frequency which
has been troublesome. In bringing several leads to the transmitter, small
closed loops near the transmitter or antenna feed line should be avolded.
Induction fields will tend to raise the impedance of the ground leads.

In casegs where it is impessible to obtain a good earth ground, connecting
the transmitter chassis to some system of conducteors having a very low
effective impedance to ground compered to the antennd impedance may be
helpful. Usually this artificisl "ground" takes the form of & system of
radisl wires spread horizontally on ‘the floor, a gridwork of wires, or a
large metal sheet on the floor below the transmitter. To be most effective,
the minimum sres covered by the metal conductors should be roughly equivalent
%0 & square, the length of one side of which approaches a quarter wavelength.
This system of “grounding” should be experimented with before committing

the location of eny permanent installation.

A simple counterpolse made up of e single wire attached to the chassis may
be helpful. ©On 10 meters a length of 6 to 8 feet may be attached and the
open end cut off 4 inches at a time until the chassis becomes "cold". The
open wire may be allowed to drop along the floor although its open end will
be somewhat "hot".

A rough check on the effectiveness of the transmitter ground may be made

by touching the chassis while watching the PA plate ecurrent and grid current
with the transmitter operating into an entenns. 4 change in current upcn
touching the chassis 1s indicative of an ineffective ground. If a neon
bulb, held between the fingers, can be ignited by touching it to the chassig,
the RF present 1s excessive and is another indication of an ineffective
ground. In cases where the transmitter is feeding a low impedance antenna,
the test by touching the chassis is more reliable since 50 to 60 volts is
required to ignite the neon lamp.

Loading Random Antennas with the Pi Network:

With the transmitter chassis well grounded, correctly designed antenna
systems having reletively "flat" unbalanced feeder systems, can easily be
loaded by following the instructions already given, provided the antenns
terminal impedances fall within the range of the vl network. Feeding a
balanced system with a feedline over a quarter of cne wavelength long, may
prove to be surprlsingly successful if the transmitter chassis 15 held gt
greund potential. fThe transmission line between the transmitter and antepna
will tend to assume a partial balance at the antenpa. Scme standing waves
will result but may not be excessive. The dobnson Matebbox, s universal
all baznd, banswitched antenna coupler will permit loadipg of the Viking
transmitter to any practical antenna system. In additicn, it provides for
the use of the Johnson 250-20 Low Pess Fllter for increased harmonie sup-
pression,

Antennas having random lengths, random feed points and variows types of

feed lires will exhibii widely different resistance and reactance charac~
teristies. It is well to remember that the feedlipe is a very important
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part of the system. A common example of the random artenpa is & horizontal
wire fed by a single wire feed line. The feedline in this case actuslly
becomes part of the radiating system. An arntenna of this type can, in most
instances, be fed by the pl network direcily but there are eritical dimen-
silons where the antenna serjes reactance (inductive or capacitive ) becomes
too high and the antenna resistance cen beccme either too high or toc low
to be matched by the pl network.

Antennas with high terminal resistance or reactance can usually be recog-
nized while loading the final sisge of the Viking II. The final amplifier
is normally loaded by reducing the output coupling capacitor (C30) in small
steps, retuning the mmplifier to rescnance each time, This resulis in an
increase in PA cethode (plt) current apd 1s continued until full lcading is
achieved. If however, a point is reached where decressing the output coup-
ling capacitor (C30) does not result in a marked increase in PA cathode
(plt) current and the PA is not fully loaded, the antenna can be assuned to
have a high resistance or resctance at this frequency.

Antennas with low terminal impedance (resistance and reactance both low)
can usually be recognized by a noticeable lack of coupling condenser effect
in the range of setiings normelly used at the operating frequency. Thersg
vwill be little or no detuning evidenced as the coupling control is changed.

Several things can be tried in sn effoert to bring the antepna system into
the tuning range of the pi network:

Change the length of the Pfeeder line between the antenna and transmitter
experimentally 1/8 to 1/4 wavelength.

Chenge the point of connection of the feedline to the antenna 1/8 tc 1/4
wavelength.

Change thd antenna length 1/8 to 1/4 wavelength. Antennas shorter than

1/8 wavelength (antenna and feeder } may be difficult to load. Teey present
& high capacltive reactance to the transmitter output terminals. Effective
antenna lengths in the vininity of 1/2 wavelength will in general exhibit
characteristies of high resistance, high reactance (inductlve or capacitive)
or both.

"Lead” the antenna feeder by placing an inductor or capacitor in seriles to
cancel out the reactance of the antenra feeder. This may require consider-
able cut and try and will affect cnly the reactive component of the anténna
impedance., However, it can prove useful in some cases.

L type metching networks of inductance and capacitance may be used to aid
impedance matching. Much discussion of this more elaborate method of bring-
irg the entenna impedance within the range of the pi network could be in-
cluded, however, the few cases where it is necessary do not justify inclus-
icn herein. Textbeok and handbeook discussions will be helpful if work along
this line is pursued. There 1is danger of resonating the coupling condenser
of the pil network when using an externel coll. This should be watched as
excessive voltage built up across the coupling condensers cen cause damage.
Improper coupling or loading will take place under these econditions.
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Dangers to be avoided and hints which may further aid in harmonic and TVI

reduction.

When loading high impedance antennas there is a temptation to “squesze™ the
last watt into the antenna by opening the coupling condensers as much as
possible. Harmenic suppression is dependent, to a great extent, on the
amount of coupling capacity in the cireuit. It is wise to use as much coup-
iing capacity as practical at sll times. The preper acount of coupling when
the antenna impedance is high, can be conveniently determined by holding a
neon lswp ageinst the antenna feeder. The coupling condenser can then be
ovened until little increase in glow is noticed when the coupling condenser
and tuning controls are adjusted for maximum output. A decrease in coupling
capacitance beyond this point may cause a higher plate current reading due
to reduced plate circuit efficiency. Higher harmonic output will also
result as the coupling capacity is reduced beyond the point where the out-
rut has leveled off. The random antenna system may present a more favorable
lwpedance to harmonic output than the cutput on the fundamental frequency;
hence it is well to use as much coupling capacity as is practiczl, It is
well to remember that the amount of coupling capacitance needed is dependent
on the cperating Trequency. For example, 2,000 wicro microfarads at 3.5
mes. cerresponds to 160 micro microfarads at 28.0 mes. These are the

values necessary to couple resistive loads of approximately 50 chms, at the
frequencies stated.

The low freguency bands {80 to 16C meters) way present the danger of doub-
ling in the final stage when the antenna impedance is high.” If the coup-
ling condensers are reduced to values comparable to the capacity of the
tuning condenser (C29) the net plate tuning capacity is reduced, as these
condensers are effectively in series, and it becomes very possible to in-
advertently tune to the second harmeonic instead of the fundamental of +he
intended output frequency. To avoid doubling in the final, the initial
tuning should be done with all the output coupling capacity in the circuit
and the final tuning control starting from its zero setting. The first
diy of the amplifier cathode current, as the tuning control {s sdvanced
from zero setting, is the resonant point for the fundamental cuitput fre-
quency. As the ecoupling cordensers are reduced the tuning control should
be reset, toward zero, for minimum cathode current so that the original
plate circuit resonant frequency is maintained. Avoid reducing the coupling
condenser values below the point where the output ievels off as discussed
previously. MNo danger of doubling in the final will occur if the proper
tuning method is followed. For some high impedance coupling conditions on
the low frequency end of the 160 meter band, much of the output coupling
capacity may be out of the circuit as fthe antenna is loaded and the tuning
control mzy approach the maximum tank capacity setting (dial zero) and tend
to go bteyond. The amplilier is quite troad on 1E0 meters ana i, under
these conditions, the tuning control is left at zero, the output coupling
capacity has been reduced excessively, and the efficiency will be quite
good.

If the power line voltage is low or the high voltage rectifiers have low
ermission, the loaded plate current may not reach the normal value. This
condition should not be confused with the inability of the pi netwerk io
load an antenna system.
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Coupling to balanced antennas:

Balanced antennas such as center fed "Zepps", beams and folded dipoles
normally use a two wire transmission 1ine and should have equal voltages,
180 degrees our of phase, applied to each feedlipe terminmal. Since the
output of the Viking II is single ended, unbalanced, s coupler is required
for balanced antenna systems. The Johnson Matchbox, a universal all band,
bandswitched antenna coupler will permit leading of the Viking Transmitter
to any practical antenna system. In addition, it provides for the use of
the Johngon 250-20 Low Pass Filter for inereased harmonic suppression. A
slmple coupler for this purpose is shown below. The tank ciroult is reso-
nant at the operating frequency and can be exeited by a coaxial live and
coupling link, Line impedance is not eritical although 52 ohm line will be
most deslirable if a JOHNSON Low Pass Fllter is to be usex.

|

= L — té-t:rf, —

Feedpoint impedance of the coupler ie adjusted by means of the inductor
taps. Tap adjustment unnecessary with Johnson Matchbox. Firal amplifier

loading 1s adjusted with the transmitter ocutput coupling conirols.

Tuning of the coupler can be made gquite broad by making the L/C ratic as
high as possible {low "Q") while still permitting the desired loading. In-
ductive reactance of the coupling link may make it impossible to reduce the
SWR of the coaxial line to or below 1 1/2 to 1. If so, the link cirouit
may be made series rescpant by adding capacitor Cl as shown below:

g fres— 3l

=3 b - T~ — - '
Use of low pass filters:

Depernding upon how it is tuned, 2nd harmonic attenuation of the Viking II
amplifier can be as high as 30 db. Since this will rermit operation in
many locations without television interference, the JOHNSON 250~20 Low Pass
Fllter 1s not an integral compcnent of the Viking II but is available as an
optiomal accessory. This filter will provide an additiocmal 75 db or more
harmonic attenuation with insertion loss less than .25 db, Characteristic
impedance is 52 ohms, power rating 1 KW.

The low pass filter may be inserted in the coaxial line between the trans-

mitter and the antenna coupler. Coxial connectors are used atthe trans-

mitter and at both ends of the lew pess filter to preserve the shielding
-19 -
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provided by the cocaxlal line. It is important that the standing wave ratio
on the coaxial line be meintained at 1 1/2 to 1 or lees, therefore the im-
redance of the line between tha Viking and the coupling link should be the
sape as the charscteristic impedance of the filter. (The JOHNSON 250-20
Low Pass Filter and Johnson Matchbox are 52 ohms impedance.) The section
of coaxial line between the transmitter and the low pass filter should be
a9 short ms possible end electrical quarter waves shculd be avoided. An
RF bridge such as the Johnson 250-20, for measuring SWR willl prove invalu-
able for initial set-up and for operatiomal checks.

— s T m = = e e
t ! e |
T » I N a I
V- 1T - === 250-20 == =T ) /___LI
1
] 1 T
e——g e T T

An end f=2d half-wave antenna may present loae2ing problems, both from the
standpoiat that 1ts impedence is higher than can be matehod by the pl-net-
vork arslifier of the Viking or that the low cutputl zoupling canacitance us-
ed reduces Inherent harmonic attenuaticn below tolerable values. Therefore
the use of & half weve an‘enna mey create TVI problems while other antennas
Drove perfectly satisfactory. In these cases it is reconmended thet the
Johnson Matchbox be used,

E TRCUBLE SHOOTING

SCHEMATICS, PHOTOGRAPHS, AND CEARTS aid grestly in trouble shooting; use
them. Part 2 and 3 list typleal voltage, curivent and winding resistance
vatues; individual transmitiers mey vary scos.winat from the valucs shown but
generally no more than 10 %o 20%. Parts 4 tiough 13 list symptoms of
trouble and suggestions for their location and cure.

Flgures 9, 10, 11, 12, and 13 on the last sheets of this book will facilt-
tate component and wire lecsatlon in the Viking II.

BE CAREAIL when meking HIGH VOLTASE measurements. DO NOT TAKE (UWANCES.

Po not depend on thiz bleeder resistor to drain the high voltage condenser
but use a well insuiated serewdriver to short any high voltage point to
chassis by first grounding the screwdriver to the chasels and bringing the
shank to the terminsl to be discharged.

All power supplles must be off and discharged before making ohmmeter
measurements.

Iypical Viking II voltages and currents with the 6148 Final loaded into a
50 chm lcad:

CW operation 115V 60 cycle ac, input voltage measurements made with 2C, 000
obm/volt voltmeter.

Fregquency 23.868
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P.A. screen and plate current (“"plt") 300 ma

P.A, grid current {"grid'") 6.0 wa

P.A. plate voltage +660 ¥

P.A, screen voltage +175

P.A. grid bias (total) ~97 v {-77 no sig)

Power output 135 wattis

Buffer current 20 ma.

Oseillator eurrent 8.0 ma

Low voltage B+ +310 ¥

Bies Supply Voltage - 80 V (with 6.0 ma 6146 grid
gurrent )

6AQ5 fixed bias -25V "

807 fixed bias - 37TV "

BAUE speech amplifier (socket X1} sereen + 70 Vv {no sig)

voltage
BAUS speech amplifier plate voltage + 60V "

6AUS sudio driver (socket 2) screen voltage +180 V "
6AU6 audio driver {soccket 2) plate veltage 4300 V "
FPhione operation with the above input ceonditions. Only reading which vary

significantly from cw operation or apply only to phone operaticn are re-
corded. Apporximately 30% modulation was applied during reasurements.

P.A. screen and plate current 230 ma
P.A. plate voltage 4620 v
P.A. sereen voltage +185 v
Power output 110 watts (cerrier and side
bands )
102 watts (ne signal)
Modulator cathode current 90 ma {75 ma no signal)

The no signel "mod" current should be between 60 to 8C ma.
This may be adjusted by moving the tap nearest the rear of the
chassls on the high voltage divider R13. (WITH POWER OFF) If
the R13 tap 1s adjusted, R30 should be readjusted.
Trelaformer and choke winding resistances and open circuit voltages.
- 21 -
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T1 P1761

T2 P1893

L1 P1783
L2 P1501
L3 P1784
T3 P1503

™ P1992

Winding
115 V pri.

secondary

115 V pri.

L.V. sec.

Blas sec.

Fil

L.V, rect.
H.V. rect.
H.V. choke

L.V, choke
Bias choke
Audio pri.

Sec.

Mod. pri.

Mod. Bec.

Color of Leads

Resistance

Open ¢kt ac voltage

black to black
red to yel-rd
yel-rd to other
red

black te black
red to yel-rd
yel-rd to other
red

blue to blue
green to green

brown to brown

yel to yel

red to blue

black to yel
black to green

red to brown
red to blue

Gn-yel to green
red-~yel to yel

1.0 ohms
105

96
2.5

97

95

46
less than .1
2

-1

95
280
LLo
210

110
105

100
55

36
36

{112 v €0 ¢y input)

865 volts
865

298
296
140
6.k
5.1

5.2

Open circult
1000 eycle inductance
approx 2.6 H

1.5 to 1.75 H

1.5 to 1.7 E
(.01 bypass condenser-
ers C32 and Ch6é must
be disconnected be-

fore neasuriog in-
ductance)

No attempt has been made to ahticipate all troubles, operating errors, or
component failures in parts 4 through 13, but a few symptoms with a dis-

related to those mentioned.

NEVER REPLACE FUSE WITH A VALUE HIGHER THAN 5 AMPERES

Under no eircumstances should a Fusetron type fuse
mitter because of the high values of current that it will hold for long
periods of time.

Fuse blows when "Fil'" is turned on:

- 22 .
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Check 6AL5, S5V4G, 6AU6's and 6AQS tubes Por shorts between plate and other
elements.

Took at tube socket terminale and T2 primary ac wiring for shorts,

The low voltage B+ mey be shorted. An chmmeter test of the exciter { cscil-
lator or buffer)ccoils to chassis should show approximately 25,000 ohms.

If po short 1s found oo the B+ line, check the transformer windings for
shorts to grourd or shorted turns. Open clrecult voltage data may be useful
in finding turn-to-turn shorts.

Check X10 wiring slso shield of VFO power socket X12.

FUSE BLOWS when "plate” 1s turned on:

Check for condensed moisture on SRY4 sockets X8 and XO.

Cneck 5R4, 6146, and 807 tubes for shorts.

Check High Voltage B+ line for shorte {violet leads 42, 43, end b4 may de
convenilently isolated at the H.V. bleeder-divlder resistor RL13.

Check H.V. primary wiring and "plate" indicator pilot light.

If no ground is found on H.V., B+ line, test H.V. transformer for shorts to
ground or winding to winding.

R,F, EXCITER:

No "osc" current mey be due to "ew-phone" switeh on phone, key open, BAU6
filament being open, or no L.V, B+

YGrid" current low and "bfr" current low - may be due to a wesk buffer or
oscillator tube. A few 6AQ5's or 6AU6 may show good emmission in & tube

tester but will prove to be pecr R.F. amplifiers. Check tuning curves to
be certein tuning is near the expected setting.

Key up "bfr" current being excessive may be caused by fallures of the bilas
supply.

Frratic keying usually can be corrected by adjusting the "oascillator” tun-
ing. If this does not correct the condition the crystal may be suspected
as normally the Viking keys cleanly with mest crystals.

Failure to cscillate 1s usually due to the crystal but it may be will to
c¢heck the position of the "ecrystal" dlal to be certain it corresponds to
the crystal socket number.

Inabllity to tune Final:

Check position of 160 meter switeh.

Check for locse ¢connections in the tank and loading cilrecuits.

- 23 -
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11.

13.

d.

Inability to Load Final:

Check ground connections.

Check antenna connections.

Read discussicon on pi petwork loading.

Report of excessive harmonics:

Check tuning to meke certain deubling is not taking place in the final.

Examine anfenna to make certain that {ts efficiency at the harmonic is not
meny times grester tham at the fundamental.

Read discussicn on Pi Network Tuning and Harmonic Suppression.

In checking harmonice remember that an excessive fundamental &igmal to the
recelver mey cause harmonic generation in & receiver stage - hence a false
indication may be noted.

Report of signals 20 to 60 K¢ avay from elther side of carrier.

These spurious sigrels originate in the crystal., A few crystals will show
scme excitation near the fuindamental wofe of oscillation. Cseillator tunirg
may clear this condition ia s few cases but usually the erystal must be re-
placed.

R.F, on Chassis or Mlke:

Ineffective grounds or a very low impedance at the antenra terminaticn at
the transmitter may cause this - usually the Pormer.

Read discussion on grourds in the pi network tuning discussion. Page 15

R.F. pickup can result if an unshielded antenre lead-in is used with a high
standing wave,

HElgh 6146 "plt" current with Key up:
A fixed blas failure is indicated. Check 6ALS tuve.
Check bias voltage cn secord terminal from the rear of X21 (white wire).

Check the resistance of the bias supply terminal to ground. This should
be in the neighborhood of 5000 ohms.

Check adjusiment of R30 and R13.
A Squeal is heard on '"phone":

If a squeel or howl takes rlace when the audlo is turned up, acocustical
feedback between the mike and receiver may be the ceuse.
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b. A microphone GAU6 in the speech amplifier can originate a ringing or
squealing nocise.

¢. A poorly shielded mike connection or lead can cause feedback conditions.
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13.

SPECIAL SET-UP INSTRUCTIONHS FOR FACTORY WIRED TRANSMITTERS

Remove sll packing materials end accessories from inside the transmitter imclud-
ing ths transformer shipping braces. Pull the nails from the braces, slide
blocks toward front panel. The long brace may then be turned slightly and 1ifted
out,

Remove bottom plete and take cut the three wood blocks. Do not yet replace the
bottom plate.

Tnstall 6146 tubes in sockets X7 and ¥17 and install plate caps. (Reference
figure 9 in instruction manusl.) Check to see that ell tubes are seated in
their sockets with shields and plate cap connectors in place. Ghields are not
used for Vo8, 6AQS screen clamper and V11, EALS bias rectifier.

Attaczh knobs to shafts per instructions on pages T and € of operatirg manual.
Place "Fil" and "Plate" toggie switches in off {down) position.

Initiel checks should now be made, using if possible, a dummy load. A standard
100 watt lemp will serve very well for this purpose. Connect the cexXter contact
of the lamp to the center contact of J3 {refer to figure 10 of manuai). Connect
the shell of tha lamp base to the ground terminel adjacent to J3.

With the line cord connected to a 117 volt 60 cycle power source and before
installing & crystal or VFO, turn on the low voltage supply {left hand toggle
switch on front panel).

Oscillator current should rise to between 17 and 23 me. Set the "drive' control
at mid-position.

Screen voltages for the 6146 zzplifiers V7 and V17 and for the 807 modulators

V3 and Vb have alreedy been adjusted by means of the tap on R13 and the potentio-
weter 330 (adjacent to L10). DO NOT CHANGE THESE ADJUSTMENTS UNLESS THE TEST
UNDER STEP §Q, FOLLOWING, INDICATE IT IS NECESSARY.

Switch the phone/CW switch to the CW position. Turn on high voltage (rignt hand
togzle switch) and cbserve "plt™ current. The plate current should be less than
25 ma. It may prove to be as low as 10 ma. however and this Is quite normal.
Should the "plt" current exceed 25 ma. turn high voltage switch off at once.
(There will be output during this test.)

If the "pit" current in step 9O exceeds 25 ma. resdjust the screen clamper tube
per the instructions on page 1ll. -

With plate current normal as in step 9, you ale now ready to vroceed with the
tuning instructions beginning on page 9.

The transmitter is normelly tuned in the CW position. When the transmitter is
delivering full output and the excitation to the 6lLés is 6 ma. it will exceed
8 ma. when the high voltage is switched off. Therefore when making tuning ad-
justments on CW always reduce drive when the high voltage I1s cut cff.

After thoroughly testing the transmitter, replace the bottom plate Znd secure
all screws.,

Reviged T-30-53



¥, F. JOHNSON CO, VIKING IT TRANSMITTER

SPECIAL WARNING

In the Viking II trensmitter, reserve grid driving capability

has besn provided so as to insure adequate excitation on all frequencies

and to allow Tor variations in individual wiring.

The RCA type 6146 beam power tubes used in the final amplifier

heve & maximum D, C. grid current rating of 4 ma. per tube.

Waen 6145 tubes have been overdriven it is evidenced by &

negative D. C. grid current reading.

The total grid current should not exceed & ma. at any time as

exceeding this value may possibly damage the tube and will vold the

guaraastee cof the tube mwanufacturer.

DO KOT EZCEED 8 MA. GRID DRIVING CURRENT AT ANY TIME.




STANDARD WARRANTY

Adcpted and Recommended by the
Kadio and Television Manufacturers Asscciation

The E, F, Johnson Company warrents each new radio product manufactured by
t t¢ be free frow defective material end workmenship and sgrees to remedy any such
eiect or tu furnish a new part in exchange for any part of any unit of its manu-
acture which under normal installation, use and service disclosed such defect, pro-
ided the mnit is delivered by the owner to us or to our authorized radic dealer or
“olesaler from whowm purchased, intact, for our examination, with ell transportation
aarges prepald to owr factory, within ninety days frow the date of sale to original
irchaser and provided that such examination disclosed in our judgment that it is
ms defective.

This warranty does not extend to any of our radio products which have been
ubjected to wisuse, neglect, accident, incorrect wiring not our own, improver in-
tellation, or to use in violation of instructions furnished by us, nor extend to
aits which have been repaired or altered cutside of our factory, nor to cases where
e gerial number therecf has been removed, defaced or changed, nor to accessories
sed therewith not of our own manufecture,

Any part of a unit approved for repedy or exchange hereunder will be reme-
iled or exchanged by the authorized radio dealer or wholesaler without charge to the
wner.

This warranty is in lieu of ell other warranties expressed or implied and
2 representative or person is authorized tc assume for us any other liebility in
ynnection with the sale of cur radic products.
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BIAB

POWER
SUPFL

80

A THECRY OF OPERATION
The Viking IT block diagram

6a06 - 6AQS __Paraliel 61LG's
I ELECTRON i T
v 4 CRYSTAL COUPLED BUFFER .\ R,F. PI
"' | PIERCE  |oscILaToR H|~| Fmeq. M H FINAL NETWCRK [ AT
oscm.ﬂonl TANK MULTIPLER AMPLIFIER! COUPLING
T T Ky
BAl
BAU6 . 6a6  __ eor: .
[ REGULATOR
|0~~~ spEmcy I auDIo [ | PUsE FULL
AMPLIFTER DRIVER | { MODULATCRS
__SVhG
Low +300V
~T5V to 6146 VOLTAGE TO 6AUG
FINAL GRID POWER OSCILLATOR
-35V to BOT SUPELY TO 6AQ5
MODULATOR GRILS BUFFER
-20V to 6AQ5 TO SAU6
BUFFER GRID SPEECHE AMP,
TO 6AUS
AUDIO DRIVER

The general ‘specificaticns, frequency coverage, and main feafures of the
Viking are covered in the Brochure at the front of this book.

The OSCILLATOR: The “erystal" switeh will select any of 10 crystal posi-
tions on the crystal beard or connect the 6405 grid to the VFO receptacle
at the left rear of the chassis (the Vid is <h2 0 position), Tke Pierce
Osciliator part of the 6AUS will oseill.te erficiently with most crvstals
in the rasge of 1.75 me to 7.5 me. The vlate of the GAUG is electron
coupled to the oseillator which makes thig stsge a good frequency doubler
on the high freguency rangs of ths Vikiaz II. fhe tuning range of the os-
cillator tank is that of tian indiosted wavelenzth on the 160, 80, and ho
meser positlors; is the MO =oter rmnge om the 20 and 15 meter swi.tch posi-
tion; and 20 meter resze on the 17 mete- Yanecwiteh setting, The approxi-
mave freguency coveraze of either the oseillator cr buffer stage can be
determined frem the tuning curves on the sheet following page 10. Oscil-
letor cathode current is indicated on the "osc" position of the meter
switch. A drop in oscillator current can be expected when a crystal 1is
switched into the oscillator circuit. The Viking IT cseillator stage be-
ccues simply an amplifier or frequzncy multiplisr when a VFC 1s used. It
s necessary to isolate the Viking IT 6AUG oscillator grid with a blocking
condenser of 50 mmfd to 150 mmfd in the comnection between the Viking II
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and the VFO if a DC path exists in the VFO output. (Mot required when using
the Viking VFO.)

The BUFFER: Frequency multiplicetion takes place in the 6AQ5 buffer stage
on the 20, 15, and 10 meter band positions. Straight through operation ic
ueed on all lower frequency bands. The buffer stage power output 1s con-
trolled by the "drive" screen grid potentiomeser contrel. Buffer tuning

is best indicated by the 6IL6 final "grid" curren:, while the oseillator
tank tuning is best indicated by meximum buffzr czthode curreat read in the
“ofr" meier switch position. The "grid" ecurreat mst be held below 8 ma.

at all times. 6 me 1s sdequate to drive the 614835 +to full output. Buffer
no sizoel current is limtted by a fixed biae ol eprroximately 25 volts ap-
plied to the 6AQ5 grid.

The R.F. POWHR AMPLIFIKR: The grid circuit of the Pinal 6146 has a fixed
bias of 75 voits with an additional 20 to 30 volts of self bias added by
ire drive giongl. Uncer no-signal conditions the 6146s are almost complete-
iy eut off. The task of the 6146s is part of a pi network matching-coupling
¢irerit. The main tuaing induetor, L9, and geared condenser, (P9, tume the
raage of 80 through 1C meters. The "160 in-out" switch adds an additaonal
auxitiary ccil to cover the 160 meter bard. Freguency coverage is shown

cn curve 1 of the sheet following page 10, The s-reen and plate current of
tha GilSs 1s read in +he 'plt" meter switch position. Note that the fimal
grid current is not Imdluled in the "plt” reading. The screen grad voltage
of the 61466 is obcaindd from the high voltage supply through a 20,000 ohm
series dropping resistor.

The PI NETWORK ANTENNA COUPLING: The complete pl network consists of the
rain tuning inductor, L9, as the series element; the main tuning condenser,
€29, as the input shunt element; and the output shunt capacitance made up
of a variable condenser, C30, labeled "fine ecoupling” and a group of fixed
mica condensers, C33 through €38, switched in parallel with C30 by a switch
labeled "coupling". fThis combination provides a continuous output capacity
range of 20 to 2050 mmfd. The pi tunirg-coupling network is &esigned to
match the 6146s into antenns resistances of nominally 50 to 600 ohms and
tune out several hundred ohms of antenna reactance cver the fregquency rance
of the Viking IE. The range of antenna impedance matching extends roughly
from 25 to 2000 ohms at *requencies higher +han 7.0 me. In general high
impedance losds will require small output coupling cepacities {advanced
settings). Reactance cancellation takes place automatically when the
“final” control is tunzd to the proper plate current dip with the meter
switeh in the "pIt" position. 'The net tank plate reactance is dependent on
the:load characteristlc: and the output coupling capaclity byt the plate cur-
rent ‘ip indicates that the 6146 plates are loading into a resonating tank.
Ihe plate current dip “ezomes less snd less pronounced until the final 6146s
are properly lemded. Alvancling the coupling controls beyond tne 20 ma dip
poant usually ceuses ovar-coupling resulting in inefficlency and poor har-
monie suppression.

The MOLULATOR: The modulator consists of a pair of 807's operating in
class AB2 push-pull, driven by a transformer coupled £AUS driver, ard a
6AU6 resistauce-capeeltance conpled speech amplifier. The "audio" gain
is a potentiometer contrel of sudio input to the driver stage. When the
"ew-phone” switch is in the "ew" position the secondary of the modulstion
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transformer is shorted and the sereens of the 807 tubes are opened. The
"phone" positicn removes the short and applies screen voltage to the 807's
from the high voltage bleeder-driver tap. Bectlons of the high voltage
primary "piate” switch and the "cw-phone" switch.are inter-connected in the
keying circuit so that the keying circuit is opened whenever the "plate" is
off and the "ew-phone” switch is in the "phone” position. This eliminates
cscillator interference while listening to a station opersting on the same
frequency as the Viking II. TFreguency response provides excellent gquality
with ordinary crystal communication microphcnes.

The POWER SUPPLIES: The Viking II has three power supplies:

a. The GALS BIAS SUPPLY furnishes approximately 75 volts bias to the 6146 pgria
circuit, 3% volts bias to the 807 modulator grids and 25 volts bias to the
6495 buffer-frequency multiplier.

b, The SVUG LOW VOLTAGE SUPPLY furnishes power to all filswents and 290 to 310
volts {loaded) to the RF exciter and FAUA audio amplifier stages. The L.V.
tewer itransformer is rated at 95 ma. D.C, at the high potential terminals.

¢, The HIGE VOLTAGE SUPFLY furnishes 620 to 660 volts {loaded) to the 6146
final awmrlifier and 807 modulatoras. The parallel SRUGY tubes and 10 henry
choke input filter provide good regulation in the operating range of the
Viking 1II. The B- side of the H.V. supply is above groumd potential by the
€:45 meter shunt voltage (100 millivolts full scale)}.

d. 6AQ5 SCREEN VOLTAGE REGULATCR: This tube prevents excessive rise of 6146
gcreen grid voltage with key up on CW or in the event of an execitation fail-
ure while operating on phone. "The 6AQS is used as a triode with its screen
grid and plate comnected together to the sowrce of 61k6 positive screen
voltage. The cathode of the 6AQ5 is connected to the center tap of the high
voltage transformer (B-). A 470,000 to 500, CO0 ohm resistor and 1 megohm
potentiometer are comnnected in series beiween the slider on the voltage
divider R13 and the most negative point of the bias supply at the junction
of choke L6 and resistor R24. The grid of the 6AQS regulator is connected
to the moveble arm of the 1 meg potentiometer. Thus by adjusting the po-
tenticmeter any desired grid voltage can be epplied to the regulator.

When cperating on CW with key down, the regulator tube has cut-off bias
gpp%ied and draws no current. When the key is opened there is no lorger any
G146 grid current flowing thru resistor k2h and the voltage at the junction
of 16 and K24 becomes less negative. This results in the grid bias cof the
6AQ5 regulator shifting in a positive direction. This positive shift causes
the €135 to draw current applying a load at the source of 6146 screen grid
voliage, holding the voltage down even though the €146 screen grid current
has drovped esgsentially to zero. Should the excitation to the 61Lés fail,
wbilc operating on phone, the sawe.chenge in grid voltage occurs apd 61h6
scroen voltage ie agaxy restraine®. Modwlation of the 63h€s doubles their
screen voltage on peaks but the 654Q5 bias is sufficiently high so that it
rerzins cut-off,

METERING: The cathode currents of the oscillator, buffer, and modulator
may be read on the meter when the meter gwitch is placed on the indicated
position. The 6146 power amplifier combined screen grid and plate currents
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are read in the "plt" position, and 6146 grid current is reed in the "grid”
position. All shunts are cut for 100 mv drop for a full scale meter in-
dication. The "osc" or "grid" currents are read on the lower 0-25 ma
scale, the "bfr"” current on the upper scale (asswming 50 ma full scale),
end the "pit" and "mod" current on the 0-500 ma upper scale.

KEYING of the VIKING II is done in the 6AUS oscilletor cathode circuit.
The keying circuit is broken by tie H. V. switch (off postition) on phone
operation as previcusly described under "Modulator”, so the RF exciter
tuneup must always be done in the "ew" position of the cw-phone switch. As
may be expected with any conventional oscillator keying, the quality of the
keyed characters may depend slightly on the oscillator tank tuning when
"straight through" operation is used. The osecillator tuning control can be
adjusted for clean stable keying.

VFO EXCITATION: The "O" position of the crystal selector switch connects
the VFO receptacle at the rear of the chassis directly to the 6AUS oscillae-
tor grid through approximately one foot of RGS9U cable. An isolating ceon-
denzer of 50 to 150 mmfd is necessary between the VFO end Vikirng I1 ioput
unless the VFC has a capacity coupled output {the Johnson VFO may be direct-
1y coupled]. 6 volts of b0 meter RF mt the grid of the Viking IT GAUE oscil-
lator stage will drive the finel to full excitation on 10 neters. The lower
frequency bands require less VFO output. The VFO frequency range should
be nominally the same as the crystel frequencies which would normally be
used, There is a danger of overdrivirg the HAU6 with a VFO resulting in
griil blocking. Grid blocking actually reduces the effectivness of the stage
to the point where it attenuates the input signal greatly rather than pass-
ing or amplifying the input signal or generating the required harmonies.

When the Viking II is fed with a VFO, it is well tc rexember that the speci-
fied voltage is that required et the Viking II 6AUG grid and that the VFO
transmission line pust be lcaded in a manner toc previde the required
voltage at the grid of the GAU6. An example of this problem is a four foot
length of RG55U. It will appear as approximately 85 mmfd of shunting capa-
city at the VFO output and should be treated as such at frequencies below 10
mc unless excessive VFO output is available and the attenuaticn of the
trangmission line is desired.

The VFO must be sufficiently well shielded so that feedback does not exist
between the transmitter end the VFO. Monitoring a VFO driven transmitter
should be done more carefully than with crystal operation. Keep the VFO
and transmitter decoupled from the monitoring receiver to avoid overloading
the receiver. Receiver blocking er loeal oscillator shift due to overload-
ing often causes an unreliable indicatlon of transmitter keying or
freguency.

The VIKING II as an EXCITER for a LARGER TRANSMITTER:

VWhen the Viking IT is used as an RF exciter only, tuning and loading pro-
cedure will be essentially the same as used with normel transmitter opera-
tion. The output of the Viking cen be link coupled to the grid stage of

the power amplifier, Enough power should be required at the power amplifier
grid circuit to lead the Viking to at least 30 watts. GShunt dissipating
resistors can be added 1f the grid requirement is too small to load the
Viking II sufficiently.
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VIKING II MODULATION TRANSFORMER CONNECTED TO DRIVE A
LARGER MODULATOR WITH SWITCHING OR TRANSFER FCR NORMAL OFFRATION

146 B+ Lth
'lbmu from left XJ.S

4 edircuit 2 positien

Forth Terminal switeh or transfer

from end of
terminal hoard
Fiue L Chassis x18 L . .
Yel k m}\T'_ —— '-/'\\1'\\,,
ot t ) CL.005 'y
! I % Ry
' - — <
E Rd-Yel LJ = p o1 Mod
Red I-wﬁ_ 1l ¥ grids
—f ii § is \-——+— -l = = -
E‘n terminal : €1.005 é L -‘} [ -:
X18 nearest ) y ~Rp Mod. -
center of | _l_ % oia B
807 chassis ! - £,
. L . \|
Brown ___,ﬁnm _—_—eA LN R
010005
& p—
B+

Center terminal on Y18

FIGURE A
DIRECT GRID CONNECTION

Refer to Figure 2 at the rear of the bock for terminal locations. The yellow
and gn-yel modulation transformer leads in Flgure A and the yellcw and rd-yel
leads of Figure B must be disconnected from present terminations.

Ak eireuit 2 position switch may bte mounted on the slde of the chassis above

X4 or a transfer terminal bloeck may be mounted on the cutside rear of the
chassis. No attempt will be made to provide mounting details as available
swvitches or terminal beards will differ markedly. Steatite switches or termizal
boards should be insulated for 1200V tetween terminsls.

Ra, BB, or RC may be chosen to load Viking IT Modulator if guality is impaired
by light loading.

Permanent connections for exclter operation can be made as indicated by the

elosed circults in the switch positions shown above, eliminating the switch or
transfer board,
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6146 B+ Uth term.
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FIGURE B

CONNECTION THROUGH 500 CHM PRIMARY
OF MODULATOR DRIVER TRANSFORMER
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Cenversion of the Viking II Modulator to serve as an audio driver is shown
on the previous sheet, Pigure A supgests how a switch or transfer terminal
beard may be used to connect the Viking II modulator to drive the grid of

a larger modulator directly and allow normal Viking II operation upon
switching or moving the transfer jumpers to the alternate position shown,
Figure B shows the connections for feeding the larger medulator grids
through a 500 ohm line and audic driver transformer. A hole may te punched
in the rear of the Viking cabinet to bring out the audio leads conveniently
either directly or through an appropriste connector. Lead filter compo-
nents, L1 and Cl should be placed inside the tranemitter &s close as possi-
ble to the point where the leads leave the cabinet. These filters are for
harmonic suppression.

Connection of the Viking II as an audio driver in e permanent installation
sugrests itself in Figures A and B. The pwitches are shown in the driver
exciter position; permanent connections can be made ignoring the alternate
normal Viking II operating position. The secondary winding of Figure B
maybe isolated from B+ and grounded which will eliminate the need of the
0.1 nfd D.C. isclating condenser,

ANTENNA RELAY OPERATION

The twin ceramix terminals on the rear of the chasgis provide 115V AC for
operation of an antenna relay. The terminals are energized only when switch
SW2 (high voltage switeh) is "on". The antenna relay coil or other loed
connected at this point pust be insulated from ground. Fuse F} protects

the cireuit from acsidental overload.

B TInitial Set-Up Instructions

NOTICE! The regulations of the Federal Coumunications Commission require
a sultable license for operation of this equipment. Refer to publications
of the Federel Communications Commission or the Arerican Radic Relay League
for the latest rules governing station end eperator licensing,

Be sure to return tle enclosed warranty registration card. This will regi-
ster your transmitter at the factory. If it becomes negzssary to write to
the factory regarding your transmitter, refer to it by serial numner,

Remove loose packing meterial and the peckages of parts inside of the cabi-
net. Inspect the transmitter for any indication of damage, Repcrt any
damage to the transportation company immediately,

The wired Viking I will arrive with shivping supporis consisting of wood
blocks and a brace for the transformers.

The transformer blocks and cross support piece should be removed.
Attach knobs to the shafts. The setserew may be anchored securely in place
{after the knob has been properly positionad) by first tightening down,

loosening slightly and retightening. The knob-dials should be put on and
positicned as follows:

-7 -
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a.

GRYSTAL - & 10-0 dial. The O located on the maximum counterclockwise
position,

OSCILLATOR: - 100~0 dial. The O located on the maximum capacity (low
frequency) position.

BAND - the 160 80 40 20 15 10 dial. The 160 located on the meximum ccunter
clockwise switeh position.

BUFFER - a 100-0 digl. The O located on the maximum capacity (low frequen-
cy) position. The buffer condenser can be seen through the perforated
botton.

DRIVE - a 10-0 diel. The & located on the maximum counter clockwise
potentioneter position.

CW-PHONE - a single marker dial. The marker located on CW with the switeh
in the counter clockwlse position.

FINAL - the large spinner knob. ¥No special positioning 1s required.

160 - a single marker dial. The marker located on OUT with the switch in
the counter clockwise position,

COUPLING - the T-1 disl, The 1 located on the meximum counterciocckwise
switch position, {Maximum capacity position)

FINE COUPLING - & 100-0 dial. The O located on the maximum capacity
position of the varisble condenser.

AUDIQ - a 10-0 dial. The 0 located on the maximum counterclockwise
potentioweter position.

METER - the MOD PLT GRID BFR 0SC OFF dial. The OFF position located on the
maximum counterclockwise switch positicon.

Insert tubes as follows (the socket locaticns can be determined from the
designetions by referring toc Figure 1 at the rear of this book):

The 6AQS5 buffer in X5 with a 2 1/4™ shield.

A GAUG oseillater in X6 with a 1 3/4" shield.

A 6AU6 speech smplifier in XL with a 1 3/4" shield.
A 6AU6 audio driver in X2 with a 1 3/4" shield.

The 6GALS bias rectifier in X1l, no ehield.

The 5VUG L.V. rectifier in X1O.

Two SRYGY H. V. rectifiers in X8 and X9.

Two 807 modulators in X3 and X4, connect plate caps.

The &148s in X7 and X17 attach plate caps.
.8 -



J. The 6AQS screen voltage regulator into X28.

kK., Turn the shaft of the 6aQ5 bias control R30 to its full counterclockwise
position.

The Viking IT should now be ready for its lnitial operation but do not attempt
to turn it on until the Tuneup section has been studied.

NOVICE OPERATTON

Current FCC regulations require that operators with Novice Class Amateur
Operator's Licenses limit their fipal amplifier input te 75 watts. This may
be accomplished with good efficiency by reducing output coupling.

In the "plt" position of the meter switch, the meter indicates 6146
cathode current, the sum of plate and screen grid currents. With 6146 grid
current a 6 ma. and the emplifier resonant and drawing 140 ma. cathode
current, the screen current will be 30 ma. and the net plate current will be
119 ra. This is slightly less then 75 watts input with €60 velts plate vol-
taze. Amplifier output can exceed 55 watts under these conditions.

¢ VIKING II TUNING DETAILS

TYPICAL TUNING: 40 METER tuneup procedure will serve to acguaini the
operator with the usual steps involved. Deviations of procedure for other
bands will follow.

a. Connect a good ground wire or counterpoise to the ground terminzl at the!
rear of the chassis. If there is some question of grounld effectiveness
read the section "How to Obtaln a Good Ground" under the Fi Network tuning
and Harmonic Suppression topic om page 15. Connect an antenna or durmmy
load (a 100 watt light bulb may be used with appropriate leads)} to the
output receptacle at the rear middle of the chassis.

b. Piug in a T7.C0 to 7.30 mec crystal in position 1 of the crystal selector
socket. 3.5 to 3.65 mec erystals are usually very satisfactory, 1.750 to
1.625 mc crysials may be used but with caution as it is possible to obtain
ouvtput at 5.250 to 5.475 me.

e. Set the "crystal" dlal on "0O".

d. "Band" on "hko".

e. "DI'ive” on ﬂoll.

f. "Final" (large spinner knob) on "0" (Full tank in).

g. "CW-phone" on "ew".

h. '"P1t" (High voltage) bat handle switch off (down).

i. "Coupling” on "1".
-9 -
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"Fine Coupling™ on "Q".
"180" switch on "out".

Approximate settings of the oscillator and buffer may be cobtained from tun-
ing curves on the sheet following page 10.

Throw "fil" switch SW: on (up). This applies sll voltages except plate and
ser2en voliages for the 6146 final end 807 modulastors.

Turn "erystal" switch to position 1. The "sse™ current should drop percept-
ibly.

Turn "meter” to "bfr" and advance "drive"” to about position 3 in the clock-
wise direction.

Tune "oscillator" slowily for & rise in buffer current. Adjust tuning for
maximum buffer current. In some cases a slight dip of buffer current may
ccour between two maximum current points. This is true with very active
crystala or a strong BAUE oscillator tube. Correct tuning, when this CCCurs,
is usually on the dip between the maximum points.

Turn meter to "grid" and note 61L6 grid current. If it should bte over 8 ma,
reduce it at once by turning "drive" counterclockwise. Usually thers would
be no grid current at this point but the buffer tuning could happen to be
nearly correct.

Tune "buffer” for maximum grid current keeping the grid reading below & ma
bty means of the "drive" control. After "buffer" has been properly adjusted,
turn "drive" to its O position,

Turn meter toe "plt" position and "plate"” on. Turn "drive" clockwise until
plate current rises to 100 ma.

Tune "final" toward 100 until plate current dips sherply. Be certain that
the finel is tuned %0 the Tirst dip in plate current thus assuring that the
anplifier is tuned to the fundeamental and not to a harmonicz.

Turn meter to "grid",and touch up buffer tuning for maximum grid current.
Advance "drive" until 6 ma of grid current is obtained, Turn meter to plt".

Froceed to load the antenns or dummy-1cad by advancing the coupling control
toward higher numbers, retuning the "final" for a dip after each adjustment
ot" the coupling control. Continue this procedure, adjusting coupling con-
trol and retuning final, until a meter reading of approximately 200 ma, is
obtained under resonani conditions (final dipped).

A winimum coupling capacity equivalent to that of pesition "6" of “coupling"
should be maintained in any case on 40 meters. The antenna is usually out
of the range of the Viking II if less th~n a total of 150 mmfd of output
capacity is required on L0 meters. If "coupling" is turned to 7, "fine
coupling" should be advanced no furiher than 62 on kO meters in the follow-
ing step, x.
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X,

Turn "fine ccupling"” toward hipgher numbers until the "pit" reading rises
to about 250. Dip the plate currept with "final" adjustment again and
follow this procedure until a desired plate current between 250 and 300 ma
has been reached. ¥f the desired coupling cennot be obtained with the
“coupling” setting of step w, turn the "fine coupling” to O and advance
"coupling" another step (normally not beyond € on L0 meters) end re-
adjust "final" and "fine coupling”. "Plate" current om CW should rot
exceed 300 ma.

The above steps completes the normal tuning procedure. However, when
initially setting up the equipuent the 6AQS clamper tube pust be adjusted
ani once adjusted will remain stable and need not be changed over long
periods of time.

CLAMPER TUBE ADJUSTMENT

Turn the shaft of the 64QS5 bias control R30 to its full gounter-clockwise
position.

Loosen the tap on the voltage divider R13 completely and adjust its posit-
ion to between 1 3/h and 2 inches from the rear end terminal (if not al-
ready adjusted).

Switch to the phone position. Decrease the amplifier loading to 230 ma
"plt" current by means of the coupling controls, bringing the amplifier
back to resonance (minimum "plt" current) by means of the main tuning dial
(*inal®) srter each coupling adjustment. Reset the drive cont=ol for &
ra grid current when the plate current is exXactly 230 ra.

Now note the modulator cathode current with the audio galn corntrcl in the
ccunterclockwise position., This current sh.2ld be between 60 snd 80 =ma.
If the modulator current is less than €0 me., locusen the tap oo F13
(REMOVE ALL VOLTAGES FIRST) and move it towsrd the rear about 178" at a
time. If the current is more than 80 ma., move the tap toward the panel.

fter having established the modulator current betueen 60 and 80 ma.,
with pgrid current at 6 ra., "Plate” current at 230 ma., switch tke high
valtage off, switch to the CW position. Turn R30 to its full leckwise
position, turns "erystal" switch to "0", tura on the high voltage.

BE CAREFUL AT THIS POINT SINCE FULL VOLTAGE IS APPLIED! AN INS'TLATED
SZREWDRIVER IS RECOMMENDED FOR THIS ADJUSTMENT. Switch the weter to read
rlate current. Turn R30 in acounter-clockwise direction until current
Tiees pereeptibly, adjust to 10 me., the first mark on the meter scale
above zero.

Switch back to the phone position, Amplifier "plate"” current should be
less than 50 pa, Turn off high voltage, set the crystal switch to the

desired erystal positicn.

This completes adjustment of the clamper tube. This adjustment should

rewain stable over long periods and need not be chunged even though the
line voltage varies widely,

C.W. OPERATION mey now be carried on by simply plugging in the key. 1If

~ 11 -
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kering is slightly erratic, retune the "oscillator™ slightly until keying
is crisp and cleem. For CW operaticn the final (power) emplifier may be
loaded to any “plt" current up to 300 ma. For phone operation "P1t"
current should be limited to 230 ma.

160 METER TUNING: Proceed as on 40 meters with the follwoing exceptions:
"160" switch on "{n" (do not turn unless "plate" is off),

Use 1.8 ta 2.0 mc erystals in crystal socket position corresponding to
"erystal” setting.,

Fingl tuning will be very broad. With high impedance antennas the "final"
rey be against the stop on the "O" end when resonance is indicated. In
this case leave the mairn dial at "0" and advance "coupling” toward higher
numbers. Lo not advance "coupling" beyond 6 and "fine coupling” beyond
50 in any case. A further reduction in output capacity indicetes that tle
antenna texrminal impedance is out of the range of the transmitter. Al-
though you may feel the tank is cut of resonance, the cireuit is so broad
that good resonance conditions still exist and its efficiency is not
impaired.

80 METER TUNING:
"1€0" switch on "out" {blate” off vhile changing).
Use 1.75 to 2.0 me or 3.5 to 4.0 me orystals.

Do not attempt to use "eoupling" beyond step 6 or "fine coupling" beyond
50 in cases of high antenna impedance as in the case of 160 meter tuning.

20 METER TUNING:
7.0 to 7.2 mc, or 4,666 to 4.8 zc (14.0 to 1k.h mc harronic) crystals may
be used. 3.5 to 3.6 me and 1.750 to L.Bme erystals way be used btut cautim

mwust be exercised as it iz possible *o obtailn output at 10.5 to 12 me.
Reduced drive will be noted with the latter crystals.

In nearly all cases of 20 meter operation the "conpling" switch -an be
set at T and loadirg accozplished by “fine coupling" alone. The "fine
ceuwpling” should never be advanced beyond 2 setting of 70 for 20 meters
with "coupling" at 7.

15 METER TUGTNG:

T.0 to 7.15 4e. srystals are preferred. 3.5 to 3.575 me crystalseay e
used with limited G146 grid drive.

Set "coupling” at 7. The "fine"coupling" control should mever be advanced
beyond 80 in any case on 15 meters.

10 apd 11 METER TUNING:

7.0 to T.k25meer6. T4 to 6.8075 me crystals are recommended. 4.0 to 14.5
re or 13.48 to 13.615 me crystals (usuzlly harmonie cut but oscillate
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at 1/3 of thelr indiecated freguency) may be used with somewhat lower final
drive. 3.5 to 3.7125 mc crystals will drive the finel (5 to 8 ma grid
current) but csution is necessary as 24.5 to 25.987 me output is possible.
Set “coupling” at 7. Do not advance "fine coupling" beyond $9.

Touch up tuning. Final will have setting near 100.

If difficulty is experienced in obtaining a "grid" indication on the 10,
11, and 15 meter bands due to wegk crystal activity or double peaks on
buffer current tuning , the "plt" current may be used to deteruine the
initial settings as follows (this procedure ia rarely needed as the Vikirg
is normelly very easy to tune on these bands):

Tune oscillator stage as usual for meximum buffer current.

Turn “drive" to O.

Turn "meter” to "plt".

Turn "plate" switeh on.

Turn "driver” up to about 4 while watching the plate current.

Tune buffer end oscillator for maximum plate current, limitimz the "pit"
reading to 100 ma by means of the "drive" control during tuning. Do not
leave "plate" on while final is untuned for periods of more than 30

gseconds.

Turn "plate" switch off and check 'grid" current. Log settings if
diffieulty is enticipated in retuning under the same conditions.

PHONE OPERATION:

Tune up Viking II in ‘&w" position.

Turn the "plate” switch off.

Turn “phone-cw” switch to "phone” turn plate switch on, adjust for 6 ma
grid current, 230 ma. "pit" current (Plate current shcould not exceed

230 ra for phone operation). Turn plate switeh off.

Turn "audio" to "C" and connect a high impedance erystal or high output
dynamic microphone to the conmector marked'mic".

Turn meter switeh to "med”. Turn plate switch on. The modulator no sig-
ral current should be between €0 to 80 ma.

Talking into the microphone, advance audio until the "mod” current rises
to 120 to 130 me on audio peaks. 120 to 130 ma of modulator current
corresponds to 100% rodulation. A small downwerd reading of "plt" is
normel during modulation.

Check 6AQ5 clamper tuve sdjustrent by switching crystal out of the oscil-
lator eircuit momentarily. "Plate" curremt should drop to less than 50Ta.

-13 -

Revised T7-30-53



d.

If plt current 1s above 50 ma, refer to clamper tube adjustment seetion C,
2, {(pege 11}.

VIO OPERATION:
Review the discussion of VFO excitation under "Theory of Operation'.

Plug the VFO output cable into the VFO coax receptacle at the left rear of
the Viking IT chassis. A 50 to 150 mmfd isolating condenser may be needet
in the center conductor of the connecting cable to prevent the 6AU6 grid
from being short circuited if the VFO output has a continnous D.C. path to
ground. (The isolating capacity is unaecessary when the Viking VFO is used.)

Use the VFO in the same manner as crystals ere used for output oo the bend
selected. Only two volts of 160 meter signal at the Viking II 6AUS grid
will drive the transmitter to full output on 160 to 80 meters. The 160
meter VFO signal will alsc drive M0 meters satisfactorily. 8ix volts of
LO meter VFO excitation at the 6AUE grid will be sufficient to drive the
Viking II to full output on all bands, 40 meters through 10 meters. The
R.F. Voltage at the €AUS grid should be limited to value of less than 15
to 20 volts to prevent the stage from blocking.

It should be borne in mind that any tendency of a VFO to chirp or drift
is multiplied when the transmitter's output frequency is twe, three, or
four times the V.FP.0, output.

Zero beating a received signal in cw operation is accomplished by sicply
closing the key {(with "plate" off) and adjusting the VFO for a zero beat
with the recelved signal in the receiver. If the coupling of the Viking II
exciter stages to the receiver is so close that the receiver terds to block,
the exciter stage can be disconnected from the VFO by tuning the "erystal"
switch to the #5 or #6 vacant crystal positions while adjusting the VFO.
(Encugh VFO coup}ing takes place in the #L and #2 positions to partially
excite the 6AUE.)

Zero beating signals in phone cperation is done by turning the “phone-cw"
switch to "ew" and proeeeding as described previously. In cases of very
weak signals the receiver BFO may ald in making the VFO zero beat setting.

D VIKIRG II PI-NETWORK TUNING AND HARMONIC SUPFRESSION

The pi tuning'coupling network in the Viking II is designed to load the

Tinal smplifier into antenna resistances of nominally 5C to 600 ohms through-
out the frequemey range of the transmitter. In addition, it is capable of
"tuning out" series antenna reactances up to several hundred ohms to comp-
prlete = good maich to most unbalanced antenna systems. The range of antenna
impedances which may be watched by the pi network at frequencies higher than
7.0 mes. extends from roughly 25 to 2000 ohms.

When the transmitter is well grounded and proverly tuned, the higher har-
Iienic supnression is exeellent, generally much better than with other con-
ventional methods of antenna coupling. This should be of interest to
amateurs afflicted with TVI or other high frequency interference probleps.
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Importance of groqgg;ng:

To obtain proper tuming, coupling, and harmonic suppression with any trans-
mitter antenna cOupling system, the part of the circuit designed to operate
at RF ground potential must be at RF ground potentisl. A "room full of RF"
1s evidence that a high RF potential exists on sorething in or near the
room. In many cases the source of RF is the transmitter's chassis and power
cord. This condition is very undesirable for several reasons. The power
cord is very closely coupled to the chassis by the elsctrostatic shields

of the power transformera. Three objectional factors which obviously affect
the loading of the transmitter when poor grounds are involved are:

The impedance that the output terminal of the transmitter looks into in-
cludes not only the true antenna to ground impedance as presented by the
antenna feedline but also the transmitter chassis to ground impedance.
This additiona} impedance in some cases will raise the apparent antenne
impedance to such a high value that it cannot be loaded by the pi retwork.

Part of the transmitter's power 1s lost in the ground system due to radi-
ation of the ground lead, power cord or cabimet. This power is quickly
dissipated in swrounding objects and contributes nothing to effective
radiated power except to dlstort the antenna's normal field pattern.

It is conventional, in designing a transmitter, to bypass harmenies or any
possible sources of stray high frequency currents to the chassis on the
assumption the chassis will be kept as neer ground potential as possible.
When a high impedsnce is presented te these currents at the chassis they
ere able to radiete to some extent rather than be passed harmlessly to
ground.

How tc obtain a good ground:

What may appear to ge a good ground at one frequency may prove to be a poor
ground at another. A single ground lead may have “standing waves" on it
due to its length. While it may seem difficult to obtaein & good ground
over & wide range of frequenciea, it can be done and will be well-worth the
troudle when increased radiation efficiency, case of antenna lcading and
reduced TVI and BCI recult. There is also reduced danger of damaping
wlcrophones, receivers and other associated equipment with excessive RF
flelds.

Aveid using the power line, power line conduit or gas lires for RF ground-
ing. GScme suggestlons which may help to obtain a good ground sre:

Water pipes or metal building structual members are usually good suurces
of earth grounds.

Use heavy conductors {(j14 or larger} between the connection at the ground
Point and the transmitter. Copper ribbon is excellent for this purpose.

The use of several ground leads,each of a different length and selected
at randcm may be helpful in keeping grounding impedance low at the trans-
mitter, even though the transmitter is some digtance from a true earth
ground. The possibility of cbtaining an effective ground at any frequency
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throughout the transmitter's range is quite good. If at any ome fregquency,
one of the ground leads presents a low impedance at the chassis, the chassis
ie effectively grounded. By changing the length of one of the ground leads
experimentally, a good ground can often be obtained at a frequency which
has been troublesome. In bringing several leads to the transmitter, small
closed loops near the transmitter or antenna feed line should be avoided.
Induction fields will tend to raise the impedance of the ground leads.

In cases where it is impossible to obtain a good earth ground, connecting
the transmitter chaseis to some system of conductors having a very low
effective impedance to ground compered to the antennd impedsnce may be
helpful. Usually this artificial "ground" takes the form of a system of
radiel wires spread horizontally on the floor, e gridwork of wires, or a
large metal sheet on the floor below the transmitter. To be most effective,
the minimum area covered by the metal conductors should be roughly equivalent
10 a square, the length of ore side of which approaches a quarter wavelength,
This system of “grounding” should be experimented with before committing

the location of any permanent installation.,

A simple counterpoise made up of a single wire attached to the chassis may
be helpful. On 10 meters a length of 6 to 8 feet way be attached and the
open end cut off 4 inches at a time until the chassis beccmes "cold". The
open wire may be allowed to drop along the floor atthough ite cpen end will
be somewhat "hot".

A rough check on the effectiveness of the transmitter ground may be made

by touching the chassis while watching the PA plate current and grid current
with the transmitter operating into an entenns. A change in current upon
touching the chassis 1s indicative of an ineffective ground. If a2 neon
bulb, held between the fingers, can be ignited by touchirg it to the chassig,
the RF present is excessive and is arother indication of an ineffective
grourd. In cases where the transmitter is feeding a low impedance antennsa,
the test by touching the chassis is more reliable since 50 to 60 volts is
required to ignite the neon lamp.

Logding Random Antennas with the Pi Network:

With the tramsmitter chassis well grounded, correctly designed antenna
systems having relatively "flat” unbalanced feeder systems, can easily bte
loaded by following the instructions already glven, provided the antenna
terminal impedsnces fall within the range of the pL network. Feeding a
balanced system with a feedline over a quarter of cne wavelength leng, may
prove to be surprisingly successful if the transmitter chasssis 15 held at
grcound potential. fThe transmission line between the transmitter and antepna
will tend to assume a partial belance at the antenmna. Some standing waves
will result but may not be excessive. The Johnson Vatehbox, a universal
all band, banswitched antenna coupler will permit loading of the Viking
transmitter to any practical antenna system. In addition, 1t provides for
the use of the Johmson 250-20 Low Pass Fllter for increased harmonic sup-
preseion,

Antennas having random lengths, random feed points and various types of

feed lines will exhibii widely different resistance and reactance charace
teristies. It is well to remember that the feedline is a very important
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part of the system. A common example of the random antenns is & horizontal
wire fed by & single wire feed line. The feedline in this case actuslly
becocmes part of the radiating system. An antenna of this type can, in most
instances, be fed by the pi network directly but there are critical dimen-
sions where the antenna series reactance (inductive or capacitive} becones
too high and the antenna resistance can become either too high or toc low
to be matched by the pli network.

Antennas with high terminel resistance or reactance can usually be recog-
nized while loading the final stage of the Viking II. The final amplifier
is normally leaded by reducing the output coupling capacitor (03C) in small
steps, retuning the emplifier to rescnance ezch time. This resulis in an
increase in PA cathode (plt) current espd is continued until full lcading is
achieved. If however, a point is reached where decreasing the cutput coup-
ling cepacitor (C30) does not result in a marked increase in PA cathode
(plt) current and the PA is not fully loaded, the antenna can be assumed to
have a high resistance or reactance at this frequency.

Antennas with low terminsl impedance (resistance snd reactance both low)
can usually be recognized by a noticeable lack of coupling condenser effect
in the range of settings normelly used at the operating frequency. Thers
vill be little or no detuning evidenced as the coupling control is changed.

Several things can bte tried in an effort to bring the antenns system into
the tuning range of the pi network:

Chapge the length of the feeder line between the antenna and tronsmitter
experimentally 1/8 to 1/ wavelength.

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

Change thd antenna length 1/8 to 1/4 wavelength. Anternas shorter than

1/8 wavelength (antenna and feeder) ray be difficult to load. Teey present
& high ecapacitive reactance to the transmitter output terminals. Effective
antenna lengths in the vininity of 1/2 wavelength will in general exhibit
characteristics of high resistance, high reactance (inductive or capacitive),
or both.

"Load" the antenna feeder by placing an irductor or capacitor in series to
cancel cut the reamctance of the antenra feeder. This may require consider-
able cut and try and will affect only the reactive component of the anténna
impedance. However, it can prove useful in some cases.

L type metching networks of inductance and capacitance way be used to aid
impedance matching., Much discussion of this more elaborate method of bring-
ing the entenna impedance within the range of the pi network coulg be in-
cluded, however, the few cases where it 1s necesssry do not justify inclus-
lon herein. Textbook and handbcok discussicns will be helpful if work along
this line is pursued. There 1s danger of resonating the coupling eondenser
of the pl network whern using an extermal coil. This should be watched as
excessive voltage bullt up across the coupling condencers can cause damage.
Improper couplirg or loading will take place under these conditions.
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Dangers to be avoided and hints which way further aid in hargonic and TVI
reduciion.

When loading high impedance antennas there is a temptation to "squeeze" the
last watt into the antenna by opening the coupling condensers as much as
possible. Harmenic suppression is dependent, to a great extent, on the
amount of coupling capacity in the eircuit. It is wise to use as much coup-
iing capacity as practical at all times. The proper amount of coupling when
the antenna impedance is high, can be conveniently determined by holding a
neon lamp ageinst the antenna feeder. The coupling condenser can then be
orened until little increase in glow i noticed when the coupling condenser
and tuning controls are adjusted for maximum output. A decrease in coupling
capacitance beyond this peint may cause a higher plate current reading due
to reduced plate circuit efficiency. Higher harmonie output will also
result as the coupling capacity is reduced beyond the point where the out-
rat has leveled off. The random antenna system may present a more favorable
lwpedance to harmonic output than the output on the fundamental frequency;
hence it is well to use es much coupling capacity as is practical. It is
well to remember that the amount of coupling capacitance needed is dependent
on the operating Trequency. For example, 2,000 wicro microfarads at 3.5
mes. cerresponds to 160 micro microfarads at 28.0 mes. These sre tne

values necessary to couple resistive loads of approximately 50 ohms, at the
frequencies stated.

The low freguency bands {80 to 160 meters) way present the danger of doub-
ling in the final stage when the antenna iwmpedance is high. If the coup-
ling condensers are reduced to values comparabls to the capasity of the
tuning condenser {029) the net plate tuning cepacity is reduced, as these
condensers are effectively in series, and it becomes very possible to in-
advertently tune to the second harmonic instead of the fundamental of the
intended output frequency. To avoid doubling in the final, the ipitial
tuning should be done with all the output coupling capacity in the circuit
and the final tuning control starting from its zero setting. The first
dip of the amplifier cathode current, as the tuning control is advanced
from zero setting, is the resonant point for the fundamental outpub fre-
quency. As the coupling cordensers are reduced the tuning control should
be reset, toward zerc, for minipum cathode current so that the original
plate circuit resonant frequency is maintained. Avoid reducing the eoupling
condenser values below the point where the output ievels off ans discussed
previcusly., No danger of doubling in the finsl will occcur if the proper
tuning method is followed. TFor some high impedance coupling conditions on
the low frequency end of the 160 meter band, much of the output coupling
capacity may be out of the circuit as the antenna is loaded and the tuning
conitrel may approach the maximum tank capacity setting (dial zero) and tend
to go beyond. The amplifier is quite troad on 1£0 meters ana i, under
these conditions, the tuning control is left at zero, the output coupling
capacity has been reduced excessively, and the efficiency wiil be guite
good.

£ the power line voltage is low or the high voltage rectifiers have low
emmiseion, the loaded plate current may not reach the normal value. This
econdition should not be confused with the inability of the pi netwerk io
load an antenns system.
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Coupling to balanced antennas:

Balanced antennas such as center fed "Zepps", beams and folded dipoles
normally use a two wire transmission 1ine and should have equal voltages,
180 degrees our of phase, applied to each feedlime terminal. Since the
output of the Vlking II is single ended, unbalanced, a coupler is required
for balanced antenna systems. The Johnson Matchbox, a universal all band,
bandswitched antenna coupler will permit leading of the Viking Transmitter
to eny practical antenna system. In addition, it provides for the use of
the Johngon 250-20 Low Pass Filter for inereased harmonic suppressiocn. A
simple coupler for this purpose is shown below. The tank ciruuit is reso-
nant at the operating frequency and can be exeited by a coaxial line and
coupling lipk, Line impedance is not eritical although 52 chm line will be
most desirable if a JOHNSON Low Pags Fllter is to be uses.
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Feedpoint impedéhce of the coupler ie adjusted by means of the inductor
taps. Tap adjustment unnecessary with Johnson Matchbox. Firal amplifier
loading is adjusted with the tramsmitter cutput coupling controls.

Tuning of the coupler can be made quite broad by making the L/C ratio as
high as poseible {low "Q") while still permitting the desired loading. In-
ductive reactance of the coupling link may mske it Irpossible to reduce the
SWR of the coaxial line to or below 1 1/2 to 1. If so, the link ciruuit
may be made series resonant by adding capacitor Cl as shown below:

— e m— o m— e e A i = =

V-I[F-- ——-—---- =

L

Use of 1ow‘pasa filters:

Deperding upon how 1t is tuned, 2nd harmonic attenuatior of the Viking II
amplifier can be as high as 30 db. Since this will permit coperation in
many locations without television interference, the JOHNSCN 250~20 Low Pass
Filter 1s not an integral compcnent of the Viking IT but is svailable as an
optiomal accessory. This filter will provide an additional 75 db or more
harmonic attenuation with insertion loss less than .25 db. Characteristic
impedance is 52 ohms, power rating 1 KW.

The low pass filter may be inserted in the coaxial line between the trams-

mitter and the antenna coupler, Coxial connectors are used atthe trens-

mitter and at both ends of the low pass filter to preserve the shielding
-19 -
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provided by the coaxlal line. It is importent that the standing weve ratio
on the coaxial line be meintained at 1 1/2 to 1 or less, therefore the im-
redance of the line between the Viking and the coupling 1ink should be the
same as the characterietic impedance of the filter. (The JOHNSON 250-20
Low Pass Filter end Johnson Matchbox are 52 ohms impedance.) The section
of coaxial line between the transmitter and the low pass filter should bte
a9 short as possible end electrical quarter waves shculd be avoided. An
RF bridge such as the Johnsen 250-20, for measuring SWR will prove invalu-
able for initial set-up and for operational checks.

— - - T 7T
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An end f=d half-wave antenna may present loaing problems, koth from the
standpoiat that its impederce is higher than can be matehsd by the pl-net-
vork avrlifier of the Vikizs or that the loy cutput zoupling canacitance us-
ed reduces inherent harmonic attenuatizn below tolerzble v.ilues. Therefore
the use of & half weve an‘enna moy ereate TVI problems while other antennas
prove perfectly satisfactory. In these cases it is recormended thet the
Johnson Mztehbox be used.

E TRCUBLE SHCOTIWG

SCEEMATIC3, PHOTOGRAPES, AWD CHARTS aid grezfJy in trouble shooting; use
them. Part 2 and 3 list typical voltage, curient and winding resistance
vatues; individual transmitiers mey very sore-hat from the valuce shown but
generally no mwore than 10 to 20%. Parts 4 ti-ough 13 list symptoms of
trouble and suggesticns for their location and cure.

Figures 9, 10, 11, 12, and 13 on the last sheets of this bock will faecilt-
tate component and wire locatlon in the Viking II.

BE CARE'ATL when meking HIGH VOLTASE measurements. DO KCT TAKE (MANCES.
Do not depend cn thz bleeder resistor to drain the high voltage condenser
but use & well insulated screwdriver to short any high voltage point to
chagsls by first grounding the screwdriver to the chassis and brixging the
shank to the terminal to be discharged.

All power supplles must be off and discherged before making ohmmeter
measurements.

Iypical Viking IT volteges and currents with the 6145 Final loaded into a
50 chm )oad:

CW operation 115V €0 cycle a¢, input voltage messurements made with 2C,CC0
ohm/volt voltmeter.

Frequeney 23.868
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P.A. screen and plate current (“plt") 300 ma

P.A, grid current {"grid") 6.0 ma

P.A. plate voltage +660 V¥

P,A, screen voltage +175

P.A. grid bias (total) -97 V {-77 no sig)

Power output 135 watts

Buffer current 20 ma.

Oseillator eurrent 8.0 ma

Low woltage B+ +31C0 ¥

Rims Supply Voltage - 80 Vv (with 6.0 ma 6146 grid
current )

6AG5 fixed bias -25 vV "

807 fixed bias - 37TV "

6AUE speech amplifier (socket X1) screen + 70 Vv {no sig)

voltage
FAU6 speech amplifier plate voltage +60 ¥ "

6AU6 audio driver (socket 2) screen voltage 4180 v 4
6AU6 sudio driver (socket 2) plate voliage 4300 V "
Frione operation with the above imput ccnditionms. Only reading which vary

significantly from cw operation or apply conly to rhone operation are re-
coréed. Apporximately 30% modulation was applied during measurements.

P.A. screen and plate current 230 ma
F.A. plate voltage 620 v
P.A. sereen voltage +185 v
Power cutput 110 watts (carrier and side
bands )
102 watts (ne sigpal)
Medulator cathode current 90 ma (75 ma ro signal)

The no signel "mod" current should be between 60 to &0 ma.
Thiz may be adjusted by moving the tap nearest the rear of the
chassis on the high voltage divider R13. (WITH POWER OFF) If
the R13 tap 1s adjusted, R30 should be readjusted.
Trélsformer and choke winding resistances and open circult voltages.
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Tl P1781

T2 P1893

L1l P1783
L2 P1501
13 P17C4
T3 P1503

Th P1992

Windieg Color of Leads Resistance Open ckt ac voltege
(112 V €0 ey input)
115 vV pri. black to black 1.0 ohms _———
gecondary red to yel-rd 105 865 volts
vel-rd to other 96 865
red
115 V pri. black to black 2.5 -
L.V. sec. red to yel-rd 97 298
yel-rd to other 95 298
red
Bias sec. blue to blue 46 140
Fil green to green less than .1 6.k
L.V, rect. brown to brown .2 5.1
H.V. rect, yel to yel -1 5.2
H.V. choke 95
L.V. choke 280
Bias choke L4o Open eircult
1000 eycle inductance
Audio pri. red to blue 210 approx 2.6 H
Sec. black to yel 110
black to green 105
Mod. pri. red to brown 100 1.5 to 1.75 ¥
red to blue S5 1.5 to 1.75 B
Med. see. Gn-yel to green 36 (.01 bypass condenser-
red-yel to yel 36 ers (32 and Ché must

be disconnected be-
fore measurlog in-
ductance )

No attempt has beer made to ahtlicipate all troubles, operating errors, or
component failures in parts 4 through 13, but a few symptoms with a dis-
sussion of porbable causes may auggest means of analyzing other symptoms
related to those mentioned.

NEVER REPLACE FUSE WITH A VALUE HIGHER THAN 5 AMPERES

Under no eircumstances should a Fusetron type fuse

be used in this trans-

mitter because of the high values of current that it will held for long
perilods of time.

Fuse blows when "Fil" is turned on:
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Check 6ALS5, SV4G, BAUG's and 6AQS tubes for shorts between plate and other
elements.

Took at tube socket terminale end T2 primary ac wiring for shorts,

The low voltage B+ may be shorted. An chmmeter test of the exciter { cscil-
lator or buffer)ccoils to chassis should show approximately 25,000 ohms.

If po short is found oo the B+ line, check the transformer windings for
shorts to grourd or shorted turns. Open circult voltage deta may be useful
in finding turn-to-turn shorts.

Check X10 wiring also shield of VFO power socket X12.

FUSE BLOWS when "plate” 1s turmed on:

Check for condensed moisture on SR4 sockets X8 and X9.

Check 5R4, €146, and 807 tubes for shorts.

Check High Voltage B+ line for shorte (violet leads 42, 43, and 44 may be
convenlently isolated at the H.V. bleeder-divider resistor R13.

Check H.V. primary wiring and "plate" indicator pilot light.

If no ground is found on H,V., B+ line, test H.V, transformer for shorts to
ground or winding to windicg.

R.F. EXCITER:

No "ose" current mey be due to "ew-phone" switeh on phone, key open, 6AUE
filament belng open, or no L.V, B+

YGrid" current low and "bfr" current low - may be due to a weak buffer or
oscillator tube. A few 64Q5's or 6AU6 may show good emmission in a tube
taester but will prove to be pecr R.F. amplifiers. Check tuning curves to
be certein tuning is near the expected setting.

Key up "bir" current being excessive may be caused by fallures of the blas
supply.

Frratic keying usually can be corrected by adjusting the "osecillator" tun-
ing. If this does not correct the condition the crystal may be suspected
as nermally the Viking keys cleanly with mest crystals.

Failure o cecillate 1s usually due to the crystal but it may be will to
check the position of the "erystal' dizl %o be certain it corresponds to
the crystal socket pumber,

Inability to tune Final:

Check position of 160 meter switeh.

Check for loose connections in the tank and loading eilreuits.
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10.

11.

13.

Inability to Load Fipal:

Check ground ccnnections.

Check antenne connections.

Read diecussion on pi network loading.

Report of excessive harwonics:

Check tuning to make certain doubling is not taking place in the final.

Examine anterna to make certain that its efficiency at the harmonic is mot
many times greater than at the Pundamentel.

Read discussicn on PLi Network Tuning and Harmonic Suppression.

In checking harmonice remember that an excessive Pfundamental 5lgmal to the
recelver may cause hermonic generation in & recediver stage - hence a false
indicaticn mway be noted.

Report of signals 20 to 60 KC away from elther side of carrier.

These spurious sigreis originate in the erystal., A few crystals will show
scme excltetion near the fundamental mode of oscillabion. Cseillator tunirg
may clear this condition ia a few cases but usually the crystal must be re-
placed.

R.F. con Chassis or Mke:

Ineffective grounds or a very low impedance at the antenra terminaticrn at
the transmitter may cause thils - usually the former.

Read discussion on grourds in the pi network tuning discussion. Page 15

R.F. plckup can result if an unshielded antenrs lead-in is used with a high
standing wave,

High 6146 "plt" current with Key up:
A fixed blas failure is indicated. Check 6ALS tube.
Check bias voltage on secord terminal from the rear of ¥21 (white wire).

Check the resistance of the tiss supply terminal to ground. This should
be in the neighborhood of 5000 ohms.

Check adjustment of R30 and R13.
A Squeal is heard on "phone":

If a squesl or howl takes place when the audio is turned up, acsustical
feedback between the mike and receiver mey be the ceuse.
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b. A microphone 6AUS in the speech amplifier can originate a ringing or
squeeling noise.

c¢. A poorly shielded mike connection or lead can cause feedback condltions.
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