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‘Viking I Transmitter Installation and Operation

" The successful operation o’ any'radla eqU1pment is largelf dependent
on thé operator's understanding of the equipment, This operating instrucuion
manual is set up in several parts, each with the purpose of maklng the opsracor
more famlliar with the'Vlking I, The main parts ares

4 Initial Installation.: w.. ; Page- 3

B Theory of Cperation o Page 5

C Viking I Tuning Details - ) - Page 9

D Pi Network Tunlng and Harmonic . Page. 15
SUPPI‘GSSiDn - . . L .

E Trouble Shooling S : : Page 20

F Photographs, Charts, and Page 25

- Schematic Diagrams - - : IREERTE

G Parts List At rear of book .. .

. WARNING

The voltages encpgntered in this piece of equipment are high enough
to cause fatal injﬁry! Practice saféty"rﬁleé:until they are se¢Ond nature,
Always turn off the high voltage before making any adjustment inside the trans-

mitter, Never depend on a bleeder resistor to discharge filter condensers.,

After the power is turned off, short circuit the high voltage circuit, Never

operate the transmitter with any other than the recommended fuse in the pri-

mary circuit, The fuse will protect your equipment, in the case of accidens
tal contact with the high voltage, it may save your life. If chlldren have
access to the transmitter, always disable the primary circuit by removing the

fuse or the high voltage circuits by removing the rectifiers,



STANDARD WARRANTY

Adopted and Recommended by the
Radio Manufacturers Association

The E., F. Johnson Company warrants each new radio product manufac-
tured by it to be free from defective material and workmanship and agrees to
remedy ‘any such defect or to furnish a new pert in exchange for any part of
any unit of its manufacture which under normal installationy use and service
discloses such defect, provided the unit is delivered by the owner to us or
to our authorized radio dealer or wholesaler from whom purchased, intact,
for our exemination, with all transportation charges prepaid to our factory,
within ninety days from the date of sale to. original purchaser and provided
that such examination discloses in owr judgment that it is thus defective.

This warranty does hot extend to any of our radio products which
have been subjected to misuse, neglect, accident, incorrect wiring not our
own, improper installation, or to use in violation of instructions furnish-
ed by us, nor extend to units which have.been repaired or altered outside of
our factory, nor to cases where the serial number thereof has been removed,
defaced or changed, nor to accessories used therewith not of our own manu-
facture, | |

Any part of a unit approved for remedy or exchange hereunder will
be remedied or exchanged Ly the authorized radio dealer or wholesaler with-
out charge to the owner.

This warranty is in lieu of all other warranties eXpressed or im-
plied and no representative or person is authorized to assume for us any
other liability in connection with the sale of our radlo products.



A Initial Installation

NCTICE! The regulations of the Federal Communications Commlssion require

a suitable license for operation of this equipment, Izfer to publications
of the Federal Communications Commission or the American Radio Relay Leauc
for the latest rules governing station and operator licensing.

Be sure to return the enclosed warranty registration card, This will ceg-
jgter your transmitter at the fachtory and facilitate correspoudeice reler-
red to your transmitter serial number,

Remove loose packing material and the packages of parts inside of the cub-
inet., Inspect the transmitter for any indication of damages Report any
damage to the transportation company immediately.

The wired Viking I will arrive with several shipping supports which should
be removed:

a The transformer blocks and cross support piece
b The wood piece and chassis hooks under the cabinet
¢ The fiber washers under_the finishing waghers on the panel

Attach knobs to the shafts, The setscrew may be anchored securely in
place (after the knob has been properly positioned) by first tightening
down, loosening slightly, and retightening, The knob-dials should he put
on and positioned as follows:

i f/a CRYSTAL - 8 10-0 dial, The O located on the maximum counterclockwise

pesition,

" b CSCILIAT@R - a 100-0 dial, The O located on the maximum capacity (low
frequency) position,

¢ BAND - the 160 80 40 20 15 10 didl. The 160 located on the maximum
counterclockwise switch position.

" d BUFFER - a 100-0 dial, The O located on the maximum capacity (low
frequency) position, The buffer condenser can be seen through the 4D32
socket X7 shell with the aid of a flashlight,

'~ & DRIVE~al0~0 dial. The O located on the maximum counterclockwise potein-

tiometar position.

f ¢ W-PHONE -~ a single marker dial., The marker located on C 7 with the
- gwitech in the countercloclkwise position,

'g FINAL - the large spinner knob, No special pocitioning is required,

¥ h 160 - a single marker dial, The marker located on CUT with the switch

in the counterclociwise position.
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COUPLING - the T-1 dial. The(l)located on the maximum counterclockwise
switch position. (maxImum capac position)

\___ I e

FINE COUPLING - a 100-0 dial., The @located on the(maximum capacit?g
position of the variable condenser. ———— Y

AUDIO - a 10-0 dial., The O located on the maximum counterelockwise
potentiometer position.

METER - the MOD PLT GRID BFR 0SC OFF disl, The OFF position located on
the maximum counterclockwise switch position,

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

R B0 OO0

e

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

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

A 6AU6 speech amplifier in X1 with a 1 3/4" shield

A 6AU6 audio driver in X2 with a 1 3/4" shield

The 6ALS bias rectifier in X1l

The 524 L.V. rectifier in X10

Two SRL H.V. rectifiers in XB and X9

Two 807 modulators in X3 and X4, connect plate caps. The polarity of
the caps with respect to the 807 will be determined later.

The 4D32 in X7. Attach plate cap

The Viking I should now be ready for its initial operation but do not
attempt to turn it on until the theory of Operation and Tuneup sections
have been studied,
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B Theory of Cperation

1 The Viking I block diagram

/D32

- e e - 6406 - H_%Ei. , e o Y s - - 7
“var. ' | CRYSTAL | ELECTRON BUFFER R. F. | PI
| FREQ. |t!-- PIERCE COUPLED FREQ, || FINAL | NETWGRK | |ANT.
. (SC. 1 csetirarcl cscrrareflH wmurTreLmRHH AMPLIFIEY couPLING[—OUTEIT
idialiaty TANK -
__807's .
PUSH PULL
MODUTATCRS
6LL5 524 SR4! s
BIAS LOW +275V HIGH
| POWER | =75V to 4D32 VOLTAGE } TO &AU6 . . . VOLTAGE
SUPPLY | FINAL GRID PCWER GBCILIATCR ' POWER -
~35V %o 807 SUPPLY | TO €AQ5 SUPPLY
MODULATCR GRIDS immermeee—! BUFFER - - -
20V to 6AQ5. - TQ A6 - 4630V to 4D32 -
BUFFER GRID SPEECH AMP. FINAL AND
- TC 6AU6 807 HCODUTATCRS
AUDIO DRIVER .

2 The géneral specifications, frequeney caverage,1and main features of the
" Viking are covered in the brochure at the front of this book,

3 The CSCILIATCR: The "crystal' switch will select any of 10 crystal posi-
tions on the crystal board or connect the 6AU6 grid to the VFO receptacle
at the left rear of the chassis (the VFO is the O position). .The Plerce
Oscillator part of the 64U6 will oscillate efficiently with most crystals
in the range of 1,75 mc to 7.5 mc. .The plate of the 64U6 is electron
coupled to the oscillator which makes this stage a good frequency doubler

on the high frequency range of the Viking I.

The tuning range of the os=

cillator tank is that of the indicated wsvelength on the 160, 80, and 40
meter positions; is the 40 meter range on the 20 and 15 meter switch posi-

tion; and 20 meter range on the 1O meter bandswitch setting,

The approx-

imate frequency coverage of either  the oscillator or buffer stage can be

determined from the tuning curves on the sheet following page.1l,.

Oscile-

lator cathode current is indicated on the "oge" position of the netler
switeh, & drop in oscillator current can be expected when a crystal 1is

-5 -



awitched into the oscillator circuit, The Viking I oscillator stage
becomes simply an amplifier or freaquency multiplier when a VFQ is used.

It is necessary to isolate the Viking I (AU6 oscillator grid with a block-
ing condenser of 50 mmfd to 150 mmf'd in the connection between the Viking
I and the VFO if a DC path exists in the VFU output, -

The BUFFER: Frequency multiplication takes place in the 6AQ5 buff?r stage
~on the 20, 15, and 10 meter band positions. Straight throvgh operation - is
used on all.lower frequency bands. The buffer stage output magnitude is
controlled by the "drive" screen grid potentiometer control, Buffer tun-
ing is best indtcated by the 4D32 final "grid" current, while the oscilla-

tor tank tuning is best indicatéd by the buffer cathode current read in
the "bfr" meter switch position. The "grid" current must be held below

15 ma at all times, 9 to 12 ma is adequate to drive the 4D32 {o full out-
put, Buffer no signal current is limited by a fixved bias of approximately
25 volts applied to the 6AQ5 grid,

The R.,F. POJER AMPLIFIER: The grid circuilt of the final AD32 has a fixed
bias of 75 volts with an additional 20 to 30 volts of self bias added by
the drive signal, Under nowﬂignal conditions the 4D3< is completely cnut
off, The tank of the 4D32 is part of a pi network matching-coupling cir-
cuit, The main tuning inductor, 15, and geared condenser, C29, tunc the
range of 20 through 10 meters, The "160 in~out" switch adds an additional
auxiliarly coil to cover the 160 ueter band, Frequency coverage is shoun
on curve 1 of the sheet following page 14, The screén and plate current of
the 4D32 is:read in the "plt" meter switch position, Note that the final
grid current is not included in the "plt" reading. The screen grid volt-
age of the 4D32 1s obtained from the hirh voltage divider-bleeder resistor
when the "cw-phone" switch is in the "ew" position and from the modulator
output through a 10,000 ohm resistor in the "phone" position.

The PI NETWCRK ANTENNA COUPLING: The complete pl network consists of the
main tuning inductor, Ig, as the series elenent; the main tuning conden-
ser, C29, 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 C38, switched in parallel with C30
by a switch labeled "coupling", This combination provides a continuous
output capacity range of 20 to 2000 mfd, The pl tuning-coupling network
is designed to match the 4D32 into antenna resistances of nominally 50 to
600 ohms and tune out several hundred ohmg of antenna reactance over tue
frequency range of the Viking I, The range of antenna impedance matching
extends roughly from 25 to 2000 ohms at frequencies higher than 7.0 mec,

In general high impedancé loads will require small output coupling tapaci-
ties (advanced settings)., HReactance cancellation take place automatical.iy
when the "final" control is tuned to the proper plate currcnt dip with the
meter switch in the "plt" position, - The net tank plate reactance is de-
pendent on the load characteriztics -and the output’ couplang capacity but
the plate current dip ihdicates that the 4D32 plate is loading into 8 res-
onating tank., The plate current dip becomes less and less pronounced until
the final 4D32 is properly loaded, 4 dip of about 15 to 30 ma should al-
ways be maintained when the final is properly loaded. £~dvancing the

“ 6 -



~coupling controls beypnd: the 20 ma- dipipoint usually “auses overavoupL g
_regultlng in ;nefflclency and poar‘harmenlc BprTESElDH.-un*“ L R
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THE MOBULATGR The modulator: car51st9'mf a pair of 80”‘ﬁ eperating in’
cla.s-ABe push-pull, driven by 4 transformer coupled GAUG drlver; and a.
6AUG resistance-capacitance oaupled speech amplifier. The "audio” gain’is
potentlemeter control of audio input to the driver stage. Negntive fecd-
back between the modulation transformer secondary and the cathode of the'
driver stage does much to correct transformer distortion, minimizes audio
resonance tendenciles, and atlows a. degree of overmodulation limiting by tic
saturatloﬁ characteristics of the audic transformer with a minimum of dis-
tD“tlﬂn. When the:"cw-phone' switch is-in the "cw" position ‘the secondary
of the modulation transformer is shorted .and the screens of the 807 tubds
are opened The "phone” position removes the short and appllea screen vol-
tage. from the high veltage bileed~divider tap to the 807's. Sections of the
high voltage primary “plate' switeh 'and the “cw-phone" switeh ‘are inter--
‘connectad in the keying cireuit so that the keying circuit is Gpﬁnﬂd_ﬁﬂtﬂ-
ever the “plate” is off and the “cw-phone' switch is in the 'phone" posi-
tion. This eliminates oscillator interfcerence while listening to a station
operating on the same frequency as the Viking I. Frequency characteristics
provide -excellent quality with ordinary crystal communication microphones.
[ an increasced low frequency response with a limiting of high fig¢auencies

desired, ST UUL Qd condenser can be put gcross the 807 grids .
85 -indigated on the sechematic. diegram by C ne 15,000 ohm resistors

RlO and Ril sfiould D2 uses only Wwaen nc nike usec n&a a. vely nigh ou pht

The POWE%‘SUPPLIES' The Viking I has thlLE separ&te power supplies:

A The 6AL5 BIAS SUPPLY iurniahLE appTGXHmately 75 volts bias 1o the HDSQ ﬂrlﬁ
circuit, 35 volts bias to the 807 modulator grids and 25 valts |
bias to thu 6AGS buffer- fraqucncy'multlpliur. ‘

B The 5Z4 LOW- VOLTAGE SUPPLY furnlsheq power to all xllamﬁnts anq 260 to
280 volts: (loaded) to thﬂ-RF exciter and bAU6 aualﬂ ampllflur stagecss -
The L.V, pawer transformgr lb rated mt 95 ma. ‘D.cC. at tha n¢gh poten- .
tlﬂl tevmlnals. R -~ -

C 'The HIGH VOLTAGE SUPPLY furnishcs 620 to 660 volts (lnadéd) to the LD32.
finel amplifier and 807 modulators. The parallel 5R4 tubes and 10 honry
choke input filter provide good regulation . in the operating range of thy
Viking I. The B- sidd of the H.V. supply is above ground PDthtlul by
the hD32.m£ter shunt voltage. (100 millivolts fulld .scale), - -

METERING " The F&thDdt currents of tha osc+llﬂtor, buffLr; hna.madulator
may'bc ruhd on the meter when the meter switceh [dds placed. on the indicated
position. The hD32 povier ampllflcr cambinud screen grid and plate currents
are read in the "plt" position, and.:the. hDBd grid current is.rced in the
"orid" pesitlan. All ﬂhunts are cut.for 100 mv, drop for a full schle meter
indication. The "osc” or ”g*id”‘burrcnts are read on the lower 0«25 ma
scale, the "bfr" current on the upper scale (assuming 50 ma Full scale),
and thL ”nlt” and "mod" current on the ma 0-500 upper scﬁlu, “
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KEYING of the VIKING I is done in the 6AU6 oscillator cathode circuit, The
keving circuit is broken by the H,V, switch (off vposgition) on phone opéra-
ion as previously described under "llodulator', so the RF exciter tune up-
et TIWEYS De done in the oW sition O s cw-phone switch, &s mEY Dbe
expected with any conventional oscillator keying, the quality of the keyed
character may depend slightly on the cscillator tank tuning when "straight
through" operation is used. The oscillator tunlng control cgg bg adJusted
for clean stable keying, ., R |

'brvlf-"'

the VFO receptacle at the rear of the chagsis directly to the 6AU6 oscil-
lator grid through approximately(one Tood of RG59U cable. An isolating
condenser of 50 to 150 mmfd is necessary between the VFO and Viking I ine
put unless the VFO has a capacity coupled output (the Johnson VFO may be
directly coupled). - ts of 4O meter RF at the grid of the Viking I
6AU6 oscillator stage will drive the | excitation on l0-meters

e lower frequency bands require less VIFC output. The VFU frequency range
should be nominally the same as the crystal frequencies which would hor-
mally be used., There is a danger of overdriving the 6AU6 with a VFO., Grid
blocking actually reduces the sffectiveness of the stage to the point where
it attenuates the input signal greatly rather than passing or amplifying
the input signal or generating the required harmonics.

VFO EXCITATION: The "O" position of th férystal selector swltch connects

WWhen the Viking I is fed with a VF(Q, it is well to remember that the snec-
ified voltage is that at the Viking I 6AU6 grid and that a transmission
line must bé loaded in a nanner to provide the required voltage at the grid
of the 6AU6, An example of this problem is a four foot length of RG59U.

It will appear as approximately 84 mmfd of shunting capacity at the VFO
output and should be treated as such at frequencies below 10 mc¢ unless ex-
cessive VFO output is available and the attenuation of the transmission
line is desired.

The VFO must be shielded encugh so that feedback does not exist between the
transmitter and the VFQ, Monitoring a VFO driven transmitter should be
done more carefully than usually necessary with crystal operation. Keep.
the VFC and transmitter decoupled from the monitoring receiver to avoid
overloading the receiver. Regcelver blocking or local osecillator shift due
to gverloading often causes an unreII_EIf‘iﬁHiﬁﬁtiﬁn“ﬁr“t?anyﬁ*ﬁter'key¢ng

or frequency. T
M

The VIKING I as an EXCITER for a LARGER TRA4NSMITTER:

a ‘hen the Viking T is used as an RF exciter only, tuning and loading
procedure wlll be essentislly the same as used with normal transmitter
operation, The output of thée Viking I can be link coupled to the grid
stage of the power amplifier. Inough power should be required at the
power amplifier grid cirecuits to load the Viking to at least 30 watts.
Shunt dissipating resistors can be added if the grid requirement is too
amall to load the Viking I sufficiently,

b Conversion of the'Vikiﬁg I Modulator to serve as an audlo driver is shown
on the following sheet., Figure & suggests Low a switch or transfer
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FIGURE &4

DIRECT ‘GRID CONMECTEION

The 500 onm odulator driver connectionsg are
shown in FIGURE B on the other side of this sheet.

VIKING I MCDULATION TRANSFCRMER CONNECTED TO DRIVE A
IARGFR MODUIAT(R WITH SWITCHING (R TRANSFER F(R NCGRMAL (PERATION

Refer to Figure 2 at the rear of the book for terminal locations,
The yellow and gn~yel modulation transformer leads in Fig., 4 and
the yellow and rl-yel leads of Fig. B must be disconnected from
present terminations,

A 4 circuit 2 position switch may be mounted on the side of the
chagssie above X.. or a transfer terminal block may be mounted on

the ontside rear of the chassis, No attempt will be made to pro-
vite asunting detiils as avallsable suitches or terminal beoards will
diffsr martodly., Steatite swiiches or terwinal hoards should be
insuisted [ur 1200V between terminals.

Ra, RB, or Rg may be chosen to load Viking I Modulator if quality
is impaired by light loading,

Negative feedback components, ng and 05, shown in the Viking I
schienatic, must be replaced bj those shown in sketches.,

Permanent connections for exciter operation can be made ss indicaw
ted by the closed circuits in the switeh positions shown above,
eliminating the switch or transfer boapd.
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CONNECTTON THROUGH 500 CHM PRIVARY
OF MCDUIATCR DRIVER TRANSFCRMER




terminal bosrd may be used to connect the Viking I modulator to drive
the grids of a lerger Modulator directly and allow normal Viking I oper-
ation upon switching or moving the transfer jumpers to the alternate po-
sition shown, Figure B shows the counections for feeding the larger
modulator grids through a 500 ohm line and aundio driver transformer,

A hole may be punched in the rear of the Viking Chassis to bring out
the audio leads conveniently either directly or through an appropriate
connector, -

¢ Connection of the Viking I as an audio driver in a permanent installa-
tion suggests itself in Figures A and B, The switches are shown in ile
driver exciter position; permanent connections can be made ignoring t.e
alternate normal Viking I operating position, The secondery winding ct
Figure B may be isolated from B+and grounded which will eliminate the
need of the 0.1 mfd D,C. isolating condenser. | | |

d Relay connections to the Low Voltage and Filament transformer. primary . a)\ j
may be brought out from the lug nearest the chassis bottom on X17 (with n.u,
a blue-orange harness lead) and the second terminal from ine reasr on

X22 (brown-black harness lead). Relay caonnectioug to the High~Voltage_Ké>
Supply may be taken from the two rear terninals of X22 (brown=bhlack and

gray-red harness leads),

C Viking I Tuning Details

1 TYPICAL TUNING: 40 METER tuneup procedure will serve to acquaint tne oper-
ator with the usual steps involved. Deviations of procedure for other
bands will follow., Before turning on power make the adjustmenis a tiarough
j, then proceed as indicated: | o |

- a Connect a good ground wire or éouﬁtérpaiée tﬂ'the grpuﬁd’tefmihal at tne
rear of the chassis. If there is some question of ground effectiveness
read the section "How to obtain a Good Greound" under the Pi Network tun-

ing and Harmonic Suppression topic of page 15, Connect an antenna or
dummy load to the output receptacle at the rear middle of the chassis.

b Plug in a 7.00 .to 7.30 me crystal in position 1 of the crystal selectaor
socket. 3.5 to 3.65 me crystals are usually very satisfactory, 1.750
to 1,825 mec crystals may be used but with caution as it is pogsible to
obtain oubput at 5.250 to 5.475 mec,

¢ Set the "crystal" dial on "O".

d "Band" on ",O%,
“Driveﬂ on "O%,

£ "Final" on "O" (full tank in).

-?-
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"Cw-phone" on "cw',

High voltage ""plt" bat handle down,
“Coupling" on "1%,

"Fg fl‘Coupllng" on "0V

"160" switch on "out",

Approximate settings of the oscillator and buffer may be obtalned from
tuning curves on the sheet following page L.

Throw "fil" Switch SWl on. This applies all vultages'excépt plate and
screen voltages for the 4D32 final and 807 modulators.

Turn "crystal® to position 1, The "osc" current should drop precep-

- Turn "meter? to “bfr" and advance Bariver". to a bout position 4 in the

clockwigse direction,

Tune "ogcillator! slowly for a rise in buffer current., Adjust tuning
for buffer current. In some cases a slight dip of buffer current may
occur between two maximum current points. This is true with very
active crystals or & strong 6AU6 oscillator tube, Correct tuning, when
this oceurs, is usually on the dip betwesn the maximum pcinis,

Turn meter to "grid" and note 4D32 grid curvent If it should be over
15 ma, reduce it at Once by tTurning "driv - rTIE6,  Usually
there would be no grid current &% This poinﬁmﬁuﬁ'fﬁé'buffe tuning
could happen to be nearly correct,

 Tune "buffer" for maximum grid currént keeping the grid reading §E;qw_l5

ma by means of the "driver" control, After "buffer" has been properly
adjusted, turn "driver" to its O position.

Turn meter to "plt"'posiﬁion and "plete" on. Turn "drive" clockwise
until plate current rises to 150 ma,

Tune final toward 100 until plate current dips sharply. Be certain that
the final is tuned to the first dip irn plate current thus assuring that

the amplifier is tuned tc the fundamental and not to a harmonic,

Turn meter to "grid", and touch up buffer tuning for maximum grid cur-
rent, Advance "drive" L;ntiof grid current is noted. Turn
meter to "pli". .

Proceed to load the antenna_b? advancin;_the "cou lingﬂfcohtrol toward
&, Wetine T Tnalt

F.7 ‘ oo o

hf L _ /z é f } X l};ﬂ ‘¢ ‘r .
"i M/ Ei;{ﬁf r"-(!’.‘r a £-" f.". r"\,«'/‘-- -l.‘"‘x#. -‘Ff&i'ﬂ -, M l"'ﬁ"\ % g .&’ 1' r-: ﬁl LA ft : : f" s }E g t‘ﬁ 's,f 1‘*‘ |

f

;muéwﬂf -¥%duéf& A
_ W%&Ww&j ﬁ'«nﬁm Mwmﬂlﬂd‘q;tﬂ‘j’ﬂtr—/
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Turn "fine coupling" toward%@ until the "
10 about 250, Dip the plate ¢ 7 th."iinal“ ;

ntil aroundfﬁOD ma or sllgEEIv 1953315 agaln'read under resananL COnw

itions,

minimum coupling cgpacity equivalen¥ to that of step 6 of "eoupling

hould be ,,ma;ngg:nad in any case on 40 Wweters, The antenna is usually
of the rang® of the Viking I if less %han a tofAI BT 150 TRCd oL

acl.uy 16 required on 40 meters, Mteoupling is turned to
7, "fine c¢oupling" should be advanced no further than 60 on A0 meterc

in Step X {\W Vu__}jfwﬁ jﬁn & kﬁ-w-ﬁ {}F‘ﬁf‘l;f:

"reading riseg
ent again and
follow this procedure until a_desgired plate - betwee @: nd,
hags been reached., & sllg “broad dip o 5 "o 30 ma 8no &
is camplete. Con leue lack of a dln 1nchHth
over~coupling with accon; in : |
ne coupling cannct be obtsined w1th the "cnupllnﬂ"
settlng of atep w, turn the "fine coupling" to O and advance “coup-
ling" another step (normally not beyond 6 on 40 meters) and readjust
"final" and "fine coupling",.

C. W, OPERATION may ﬁaw be carried on by simply plugging in the key.
Check to be sure the AD32 plate current is zero with the key up before
operating., If keying is slightly erratic, retunc the "oscillator®

b oM
slightly until keying is erisp and clean. . c"j"‘ 1y

o

fette

2 160 METER TUNiNG= Proceed as onjAO'métérs withh the rbllﬂﬁing exceptions:

1160" gwitch on-"in" (do nét turn until_"plate""is of £) ¢

b Use 1.8 to 2,0 me crystals in crystal socket p051tion corrospnndlng

c

80 METER TUNING:

a

b

to "erystal® settlng.

Final tuning Wlll be very broad. With high. 1mpedanee antennas the
"final" may be against the stop on the "O" end when resonance is indi-

cated.,  Tn this case leave the main dial at "O" and advance "coupling”
toward higher -numbers, Do not advancé "ecoupling" beyond ¢ with the

Mfine coupling" nggggﬂﬁﬁ:iﬁzanx_gasﬁ % further recuction in output

capaﬂxty indicates that the antenna termingl impedance 1s out the
range of the ggggggégger Although you may feel the tank is out of

resonance, the circuit isiso broad that good resonance coﬁdltlons still
exist and its efflclency E noL 1mpa;reu._-

Mok ﬂué}[

160" switch on "out" ("“late"'off while c“anglng)

Use 1,75 te 2,0 mec or 3.5 to 4.0 me crystals.

- ]1] -



5

6

C

20

15

10

Do not attempt to reduce "coupling" beyond stepr 6 with "fine coupling”"
beyond 50 in cases of high antenna impedance again as in the case of

160 meter tuning.
METER TUNING:

7.0 te 7.2 me, or 4,666 to 4.8 mec (14,0 to 14,4 mc harmonic) crystals
may be used, 3.5 to 3.6 mec and 1,750 to 1.8 mc crystals may bs used
but caution must be exercised as it 1s possible to obtain outpul at
10.5 to 12 me. Reduced drive will be noted with the latter crystals.

In nearly all ecases of 20 meter operation the "coupling" switch can be
set at 7 and loading accomplished by "fine coupling" alone, The "fine
coupling® should never be advanced beyond a setting & 70 #® 20 metors
with "coupling" et 7. . | %?ﬁ ShS

METER TUNING:

-7.0 o 7.15 mc crystals are preferred. 3.5 to 3.575 me crystals may be

used with limited 4D32 grid drive,

Set "cbupling“ at 7, The "fine coupling" control should never be ade-
vanced beyond 80 in any case on 15 meters,

and 11 METER TUNING

7.0 to 7.425 me or 6.7, to 6,8075 me crystals are recommended, 14.0 to
14.85 mc or 13.48 to 13.615 mc crystals (usually harmonic cut but oscil-
late at 1/3 of their indicated frequency in the Viking I) may be used
with somewhat lower final drive. 3.5 to 3.7125 mc crystals will drive
the final weakly (5 to 8 ma grid current) but caution is necessary as
2.5 to 25,987 mec output is possible.

Set "coupling'" at 7, Do not advance "fine coupling" beyond 90,

Touch up tuning. Final will have setting near 100, Under conditions of
low line voltage, weak RF tubes, or low crystal activity, it may be dif-
ficult to obtain 15 ma grid drive, This is not serious as 8 to 10 ma is
adequate for full 10 meter output,

If difficulty 1s experienced in obtaining a "grid" indication on the 10,
11, and 15 meter bands due to weak crystal activity or double peaks on
buffer current tuning, the "plt" current may be used to determine the ini-
tial settings as follows (this procedure is rarely needed as the Viking is
normally very easy to tune on these bangds):

a

b

c

Tune oscillator stage as usual,
Turn "drive" to O,

Turn "meter" to "pltt,

- 12 =



Turn "plate" switch on,

Turn "driver® up to about 4 while watching the plﬁfe cwrrent,

Tune buffer and oscillator to maximum plate current., limiting the "plt"
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 1
minute. - |

Turn "plate" switch off and check "grid" current. Log settings if dif-

- ficulty is anticipated in retuning under the same conditions,

7 PHONE OFFRATICN:

a

Tune up Viking I in "cw"_pagition.
Turn the II'pla.te"' swiﬁch of f.

Turn "phone-cw" switch to “phone'.
Turn "audio" to MOV,

Turn "plate! on, If squenl is heard, turn "plate" off immediately and
reverse 807 plate caps. IDefore dolng so, be suxre the high veltage is
off by shorting plate vaps to transformer cace with an insulated screw-
driver! -

Connect a high impedance crystal or high output dynamic microphone to
the connector marked "mic",

Turn meter switch to "mod", The modulator no signal current should be
between 60 to 80 ma, OK

1

Talking iphko_fhe microphone, advance audio untll X
to 150 {o( 175 A of Bato peuRs. 150 todl75 md of modulator current
OTTESTT o 100% modulation. Antenna current filladvance 15 to 2C%
with 100% systained modulation, Do not tone modulate the transmitter
near full mpdulation for periods of more than Hwy minutes as the power
supply loadfing will be ekcessive. 4 small downyard reading of "plt! is

normal durihg mogdulation,
Aﬁ*ﬂﬂ“{

%"7*"

8 VFO CPERATICH:

a Review the discussion of VFO excitation under "Theory of Operation".

b

Plug the VFO output cable to the VFO coax receplacle &t the left rear
of the Viking I chassis. 4 50 to 150 mmfd isolating ccndenser may be
needed in the center conductor of the connecting cable to prevent the
PAU6 grid from being short circuited if the VFO output has a continu=-
ous D.C. path to ground.

- 13 -
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¢ Use the VFO in the same manner as crystals are used for output on the
band selected, Only two volts of 160 meter signal at the Viking I
6AU6 grid will drive the transmitter to full output on 160 to 80 me-

- terg, The 160 meter VFO signhal will also drive 40 meters satisfactor-
ily. Six volts of 40 meter VFQ excitation at the 6AUL grid will be
sufficlent to drive the Viking I to full output on all bands, 40 meters
through 10 meters. The R, F. Voltage at the €AU6 grid should be limit-

edhto a value of ;gugmthan IE,QLMZQ“uultaqEE prevent the stage from

/_& It bhou1d he borne in mind that any tendency of a VFO to chirp or drift

'_.“_,-.‘u_":

is multiplied when the transmitter's output frequency is two, thiée, or
Tour times the V,F,0, output, — s Sttt At

\3} e Zero beating a received signal in cw operation is accomplished by simply
| closing the key (with "plate" off) and adjusting the VFO for a zero beat
[J‘ with the received signal in the receiver, If the coupling of the Viking

1 exciter stages to the receiver is so close that the receiver tends to
block, the exciter stage can be disconnected from the VFO by tuning Jhe
"erystal® switeh to the #5 or #6 vacant erystal positions while adjiuct-
ing the VFO, (enourh VFO coupling ta“as place in the #1 and #2 position
ta excite the 6AU6 uamewhat)

£ Zero beatlng signals in phone operation is done by hurning the "phone-
ew! swifch TO "cw" and proceeding as described previously, In cases of
very weak signals the recnlvor BFO may Eld in making the VFO zero beat
setting. f -
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TABULATED DATA

Typical conditions, amplifier fully loaded Intec S50 ohes resistance

Freq. Tunlng gettlng aguplnng CE i'

30 MC
28 95

|
7 51.5
3.839 20
3.610 15
3.810 |
1. 904

| .805. |

*Not fully loaded

Curve #I

7 55
7 55
7 us
1 o8
2 IL!
2 70
7 100
y 30
3. 50
Curve #2

MO or XTAL Qscillatar JSBuffeg uffer

MC. PA.Grid M.A.
iI5 M) 92 88 30 15 Plate Off 0.8 Y
}l 85 75 28 15 Plate Off 0.95
IC Plate On 0,95
15 Plate On .95
2.8 77 a2 25.6 15 Plate O0ff 6.4
10.8 51 20 2l.2 5 Plate Off 1.4
Q.34 23
9.07 |17
7.00 XTAL 85 [4) 28 16.5 Plate Of f
13.% Plate On
7.00 M 85 75 28 |5 Piate Off 5.6
Curve #£3
7.8 MC 88 {e 07 22.8
7.0 79 85 21.0 | 54 XTAL
7.0 79 85 21.0 15 2.2V
8.0 58 58 18.0 |5 7.0
5.0 25 25 15.0 | 54 XTAL
Curve #i
7.3 83 a3 4.6 5 IR
7.0 80 a8 4.0 15 .1V
7.0 80 86 - 14,0 15/ XTAL
8.0 80 + 12.0 15 .4V
5.0 28 I8 10,0 | 54 XTAL
4,95 23 o8 Y.85 XTAL
4.90 I8 4 9.80 |5 XTAL
Curve #5
8.0 100 a8 8 5 1.OV.
7.6 90 85 7.8 5 Yy
6.0 87 42 6.0 5 RTLA"
5.0 3y 0 5.0 5+ XTAL

Remarks
160 Heter Out

180 Meter In*
[

Minimum

Grid  M.0. Yoltage

Frea,  Setline Setting QuipufFren, . MA

Required For

NOTE: The use of 80 meter crystals and doubling in the oscillator

stage is satisfactory for U0 meter operation.

4,53 85
4,00 72
3.5 52
3.0 4
2.8 5

2.4 73
2.3 65
2.0 38

@

Curve #68
|00 Y,53
87 4,00
86 3.50
34 3.00
V 2.80
Curve #7
g7 2.4
87 2.3
57 2.0
1.9
.8




D Viking 1 PL—NEtWGTk Tuning and HarMﬁnlc Suppres ;ion

The pi. tun1ng/¢oup11ng network in the Vlklng I is des¢gned ta load the fi-

nal amplifier into antenna resistances of nominally 50 to 600 . ohn thr ough-

out its frequency range. In addition, it is capable of "tuning out” se-

ries antenna reactances up to several hundred ohms to complete a good

match to most unbalanced antenna systems, -The range of antenna impedances

which may be matched by the pi network at frequencies higher than 7.0 mes.
.extends from roughly 25 to 2000 ohms.

ilhen the transmitter is well grounded and p rt.'JEe:J:'l*r tuned, the harmonic

Pysgempl gye— iy

suppression is excellent, génerally much better then other conventional
methods of antenna coupling, This should be of interest to amateuvrs af-
flicted with TVI or other high frecuency interference problems,

1 Importance of grounding:
#

To obtain proper tuning, coupling and harmonic suppression with any transe
mitter antenna coupling system, the part of ths cireult designed tc oper-
ate at RF ground potential must be at RF ground potential. 4 "room full of
RF" is evidence that a high RF potential exists on something in or near the
room, In many cases the source of RF is the transmiiter's chassis and
power cord, The power cord is very closely coupled to the chassis by the

- electrostatic shields of the power transtormers. This condition is very
undesirable for several reasons. Three objecticnal factors which obviously
affect the loading of the transmitter when poor grounds are involved are:

a The impedance that the output terminal of -the iransmitter 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 additional impedance in some cases will raise the apparent antenna
impedance to such a high value that it cannot be loaded by tha pi net-
work, L

b 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 surrounding objects and contributes nothing tc effective

radiated power except to distort the antenna's normal field pattern.

- ¢ 1t is conventional, 'in designing & transmitter, to bypass harmonics or
- any passible sources of stray high frequency currents te the chassis on
the assumption the chassis will be kept as near ground potential as
possible, Vhen a high impedance is presented to these currents at the
chassis thev are ablé to radiate to some e: vtent rather than be passed
harmlessly to ground.

2 How to obtain a good ground:

What may appear to be a good ground at one frequency may‘prﬁve to be a poor
ground at another. A single ground lead may have "standing waves" on it
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due to its length., While it may seem difficult to obt tain a good ground over
a wide range of frequencies, it can Bb& done and will be well-worth the
trouble when ihcreased radiation eff'iclenc_gJ ease of antenna loading and
vodiesd VI and BCI a¥e considered. There is also reduced danger of damagw

{fig MicrOphomNas, Yeceiverys am other associated equipment wlﬁh exce551ve
RF fields,

B . s e LA

4void using the "oold" side of the power line, power linehcorduit or gas

lines for_EE_gz25E§1EEIZZI:L__gggﬁ:EEEEEEEHEHiﬁ“‘*fﬁ Nei1ghbors and tae

safety of your family may be jeopardized by RF in the wrong places. Some
suggestlans which may help to obtain a good ground are T

————

a Water pipes or metal building structural members are usually good
Smurccs'ﬁf carth grounds,. |

b Use heavy conductors (#1/4 or larger) between the connection at the
ground point and thc transmitter, Copper ribbon is excellent for this

purpose. o

e The use of(several)ground 1eads, each of a differcnt length and selcet-
ed at random may be helpful in keeping groundlgg impedancc low at the

transmltter, cyen though tho transmitier is some distance from & true
Tarth ground. The possibility of obtaining an effective ground at any
frequency throughout the transmitter's range is quite good, If at any
one froquency W@ » vprosents a low 1r“ped'=nce at the

; TR Iop RN AR c A olia S onTed, 3y Changing tho lonpth
| ally, 4 good ground can oftcn be
obtained &t & fTecqlc ncy fﬁich has Ebcn troublcsome. In bringing scveral
Joads to the transmittor, small closcd 1oops near thg__IaWSMlttGr or

anﬁgggg.fced antenna feed line should be aveided, Ind

raise the 1mpodancc of tho ground lcads.

d In cases where it is impossible to obtain a good carth ground conncct—
ing tho transmitter chassis to some systcem of conductors having a very
low cffective impedance to ground comparcd to thc antenna 1mﬁodanca may
be helpful, Jsua]ly this artificial "grnund" takos the form of a sys-

tem of radial wircs sprecad horizontally on the floor, a

wires, or a largc metal sheet on the cor bolow tho traqsmlttur. To

be offeetive, the minimum arca covered by the metal conductors should

be roughly«equivalcent t0 3 gguare, thc length of onc sidc of which
éiéﬁgth

approaches a quarter vav This system of "grounding" should be
cxperimentod with before commitiing the location to any permanent in-

stallation,

e A4.simply counterpoisc made up of a s1ng;g_,;:g_gj_aghgd_iﬂ_hhn_hha5315
may be hclpful. On 10 mecters a length of 6 to 8 faet may bo attached

and thc open end cut off 4 inchcs at a ‘time until the chassis becomes
"eolder". The open wirce may be allowed to drop aleng the floor ale
though its open ond will be gomewhat "hot".




3

N
f & rough check on the effectiveness of the transmitier ground may be ;

3
made by touching THe c¢hassis while watching vhe PA cathode current and :
ggld current with the transmitter operatirg into its antenna., 4 change *
in current upon touching the chassis is indicative of an 1neffé-flve *E

_,grouﬁgﬂ_ If_g—HEEEfEﬁIE‘"HEIH“EFtWeen the *1ﬂgers, can be ignited by \

1

. S e R S
£ vresert 1s eXcesgkve.and is

touching a contact To the chassis, The RI'

anothergziaIEEEIEE_thEE_TEETTEEEi?e Ground. - In cases.where Gthe trans- N
- mitter is ferding a low impedance antenna, the test by touching the ?ﬂ
chassis is more reliable since 50 tﬂ 60 valtf is rcquired tﬂ 1gn1te ;g*
the neon lamp, - I ~ N

Lcading'Randbm Antennas with the Pi Network: ;g}gﬁ
With the transmitter chassis. well grounded, correctly designed antenna

_-syst.ems having rplatlvely "flat! unbalsnced feeder systems, can eusily be §l
loaded by following the instructions already ngen, provided the antennas! &
terminal impedances fall within the range of the Pl network.  Feeding a

balanced system with a feedane over a quarter of -one wavelength long, mey ‘és*g
prove to be surur131nply succegaful if tlie ‘transmitier .chassis is held at <

oround potentizi, The transmission ‘lins between ths trangmitter and : h?
antenna will tend to assume a parcial balance at the antenna., Some stand-
ing waves will result but may not ‘he excesgive, Me%buods of changing frox

an unbalanced to. balanced trunsmlssion systeli are discussed in the ARRL

amateur bands are beginning to be available commércially.

Radio Amateurs Hundbomk and’ dev1ces for decomplishing this change over the Egg

Antennas having random:iehgths} random feed’ péints and various types of

teristics. - It is well to remember that the fesdline is a very importani

.' part of the system. A common example of the random antenra is a horizon-

1 dﬁﬁﬁIIﬁé—EEEEcl

ode Current and the PA 1s not fully loaded, the antenna can be assumed to '
_have a high registance or reactance g thls?‘i'equency. ?%ﬁwm -,a-*:.q.ﬂ/-

| small steps R efiln
"in an increage in PA o

feed lines will exhibit widely different resistance and reactgnce charsc- hg;\%$

tal wire fed by a single wire feed line, ‘The feedline in this case actue

ally becomes part of the radiating system.: 4n antenns of this type can, E&
in most instances, be fed by the pi network directly but there are crit- Q¢
ical dimensions where the antenna séries reactance (inducive or capaci- . \

tive) becomes too high and the antenna’ r951stance can becume either too \

high or too low to be matched by the 'pi neétwork, | ;gb

*ntennas with. hlgh terminal resistance ‘op redctance can usually be recog- “Ng
nized while lggding the final stage of the Vi I. The final_ampliflﬂr “

is normallyL1ozded by t.h @ ouplin

e onance bach % Thig' resuLts /Qu P/u

| 1 loading
is achieved., Ir howe\rer, a point is reached where decreasing -the outpu: Ll?"

n 8 arked increase. in PA ceth- / 4{
Sl A

-‘ 'l'r]

5
o«ﬂv’l' o Cpfwt M“ ” "r“;“'( s X IF
- Wedance (r951stance and reactance both low)

cﬁﬁ'ﬁsuaily be rec OEHIZEd by a noticeabls lack of coupling copdenser

efle ngs normally used at the operaf'ng.fre uency.

iere will be 1ittle or no detunlng eviaene_a a8 the coupling. control is

'changed
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Several things can be tried in an effort to bring the antenna system ine
to the tuning range of the pil network: |

a Change the length of the feeder line betwecn the antenna and trans-
mitter axperlmentally 1/8 to 1/4 wavelength.

b Change the point of connection of the feedline to the antenna 1/9 to
1/4 wavelength, |

¢ Change the antenna length 1/8 to 1/ wavelength. Antennas Shorter than
1/8 wavelength (antenna end fecder) may be difficult to load. They
present a high capacitive reactance to the transmitter outpul terminals,
Effective antenna lengths in the vicinity of 1/2.wavelength will in
eneral exhibit characteristics of high resistance, high reactance
%1nduct1ve or capacitive), or both, |

d "lLoad" the antenna feeder by placihg an inductor or capacitor in series
. to cancel out the-reactance of the antenna feeder.  This may require
* conslderable cut and try snd will affect only the react:ve component of
the antenna impedance, chevar, it can pruve us#ful in some cases,

e 1 type matchlng networks of inductance and capacitance uay be used to
aid impedance matching. Much discussion of this more elaborate method
of bringing the antenna impedance within the range of the pi network
could be included, however, the few cases where it is necessary do not
justify inclusion herein. Textbook and handbook discussions will be
helpful if work along this line is pursued, There is danger of resonat
ting the coupling condenser of the pi network when using an external

~e¢oil., This should be watched as excessive voltapge built up across the
coupling condensers can cause damage, Improper coupling or loading
will take place under these conditions. -

Dangers to be avoided and hints which ma further aid in hermonlr and TVI
reduction o |

‘a, {When loading high impedance antennas there is a temptatioﬁ to "squeeze
the last ye nto the antenna by Qpening the coupling condenesers as

34* much as possible, Harmonic guppression is dependent, to-a great extent,
’ on the amount of coug;ing capacity in the eircult,. It is wise to use as
much coupling capacity as praciical et all times. The proper amount >f
coupling when the antenna impedence is high, can be conveniently deter-
mined by holding a necn lamp against the antenna feeder. The coupling
gondenser can then be opened until little increase in glow is noticed
when the coupling condenser and tuning controls are adjusted for maxi-
mum output, A& décreaqe in coupling capacitance beyond this point may
cause a higher e current reading due to reduced plate circull effi-
hIénc . Hig HEE‘Earmonic output will a1d0 result as THe &oupling ca

city is reduced beyond_vhe point where the output hasg leveled off. The
Tandom antenna sy-“em may present a more favorable impedance to harmonic
outprt than *he output on the fundamental frequency; hence it is well to
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/ use as mych coupling capacity as is practical. It is well to remember
that the asmount of coupling capacitance needed 1g dependent on _thé oper-

ating T'FeqUoncy, For example, 2,000 micro microfarads at 3.5 MmC8,
. “zorresponds to 100 micro microfarads at 28,0 mes, ThesBe Are the values

“NEtessary to couple resistive loads of léss tham 50 ohms, at- the frequen-
- cles stated.

b The low frequency bands (80 to 160 meters) may present the danger of
‘Q_gg%;gg in the f£inal stage when the antenna impedance is high, If the

coupling condengsers are reduced to values comparable to the capacity

of the tuning condensar (C29) the net plate tuning capacity is reduced,

as these condensers are effectively in series, and it becomes very

possible to inadvertently tune to the second harmonic instead of tlLe

fundamental of ‘the intended output frequency. To avoid doubling in tle)

final, the initilal tuning should be done with all the ou

£ n the circuilt snd the f£inal tuning control starting from 1ts

éfﬂtlsettin*. e first dip of the amplifier cathode current as the

ng control is advanced from zero getting, is the resonant point

for the fundamental output frequency. A&s the coupling condensers are -

reduced the tuning control should be reset, toward zero, for minimum

cathode current so that the original plate cirenit resﬂnant frequency jD
h. 4

is maintained. Avoid reduecing the coupling condenser. Y- MY the
point where the output levels off as discussed prevlougly No danger
. of doubling in the final will occur 1 proper tuning method is
followed, For some high impedance acupling conditions on the low fre-
quency end of the 160 meter band, much of the output coupling capacity
may be out of the circuit as the antenna is loaded snd the tuning cone

trol may approach the msximum tank capacity setting (dial zero) and
tend to go beyond, The amplifier is quite broad on 160 meters and if,
under these conditions, the tuning control is left at zero, the output
coupling capacity can be reduced slightly more as more output is indie-
cated by a neon lamp or plate current increase, Even though the amplie
fier seems to be out of resonance, it will still be resonant, unless the
output coupling capacity has been reduced excessively, and the effi-

clency will be quite good.-

¢ If the power line voltage is low or the high voltage rectifiers have
low emmission, the loaded plate current may not reach the normal value,
This condition should not be confused with the inabllity of the pi nete
work to load an antenna systen,
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E Trouble Shooting

1 SGP*MATICS + PHOTCGRAPHS ,. AMD CHARTS 'aid greatly in trouble shooting; use

them, Part 2 and 3 115t typical voltage, current and W1nding r951at&nce
values; individual transmilters may vary somewaat from 'the values shown
but generally no more than 10 to 20%, Parts i -through 13 list symptoms
of trouble and suggestlons for their location and cure,’

Flgures 9, 10, 11, 12, and 13 on the last sheets of this book will
facllltate companent and wire location in the Viking I.

BE CARMFUL-when melirg MIGH VOLTAGE measurements, DC NOT TAKE CHANCES,
g not depend o u,u ticeder resigtor to drain the high voltage conden-
ser but use a well insu.ated screwdriver to short any high voltage
point to chassis by first grounding the serewdriver to the: ChﬂSulB and
brlnglng the shank to.the terminal to be disaharged.

411 power sufp lms mugt be off anc discheanged befare making 'chmmeler
measurements. |

2 Typical'V1k1ng I voltaves and currents with the 4D32 Final loaded into a
104 LS U0« fTRS LIS S

.50 ohm lodds

3

NB—7-

ation' 116V 60-cycle ac input voltage neasuréments made w1th
0,000 © /volt voltmelter..

Frequency 28,868 mc

_/g,wh Cran 4 -1 T 2? |
P.A. sgreen and plate current 260

P.A, grid Qurrent /’5}\ U‘ML« \0 "‘j' "‘"“"(‘
P.A, plate voltage 4—660 v
P,A, screen vnltag'é | + 285 '
 P.A. grid bias (total) =97 V (~TW no sig)
Power output 116 watts
Buffer current . 34 ma
Oscillator current 5.5 ma
Low Voltage B + 4 205 ¥
Bias Supply Voltage ~80 V {with 9,5 ma AD32 grid
. current)
€AQ5 fixed bias 25 V L
807 fixed bias ‘ -37 V‘ "

e ! ?f . j» | : * le Ly
AR PR ) r fzf AR E (
(ﬂ—(rnﬂ fi«-ﬁ“:}’f ) - 20 = o

.f}gh’f'“}f ¢ n frde oF (2 e b1
I‘I""? 5 0 Eu:‘: % ,-17:{;1 Cotvnng et f ¢ gl ft{:-,( { ‘f . x“ ‘fj
’ P RPN N O i’.«.‘i}'("ﬁ/\* 3 ”.{//L‘{ d



EAUG speech amplificr (socket X1) screen voltage +82 V (no sig)
GAUG speech amplifier plate veltage 02 v
GAUS audio driver {socket X2) scrceen voltage +150 V ;

GAUG audio driver {socket X2) plate voltoge

by pe*‘utlan with the above input conditions., Oniy readlngs
N vary. slgnlfluantly Irom.cw GphfﬂtLOP oy-apply only to phcne

'Gperatlmn are recorded ApprGXImately 30% moduldtion was appiied

dhrlng measurements.
_41.:14;;’ ":-dfé B

230 mﬂé—-'— N
3507

P?*-ISCLCLH and plate current
4280 V

P.A. plate voltage

P.A. screcn vollage

110 watis (carricr and side boands )

108 watts {no signal)

Power output

Modulator 807 scyeen voltege 4260 V

Modulstor cathode current G0 mo (75 ma 1o lgnhl
.( ThL no signal "Mod"” currcnt should be between 60

i, P, '
1s may be adjusted by moving the teo

to 80 ma. :
~5TEHS Wigh voltoge divider R13. (WITH POVER OFE

3 Trensformer and choke ﬁiﬂdipg,raﬁiatances_;nd open circuit TD;t:gL
Winding _Calor'of Lends Resistance  Qpen ¢kt 0 ??IEPESI
| * 1112 V 60 ¢y inpufj
Tt P1781 115 V pri. Dblick to block 1.0 ohms e -
sccondary  red to yel-rd 105 805 volie
‘ yel-rd to othoer G6 - 865 -
red
T2 P1893 115 V pri. Ddblock to black 2.5 -
L.V. see, 7Ted to yel-rd 57 2E§
Cyel-rd to chLr 95 258
- .
Bias scc. blue to bluc L6 140
Fil green to green less thrn .1 6.4
L.V, rect, brOwn~to-brdwn e, 5ol
H.V., rect. yel to yel ] 5.2
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2

P1783
12 P1501
L3 P1784

T3 P1503

T4 P1992

Winding
H,V. choke
L..V. choke

Bias choke

Audio pri.

Sec,
Mod. pri.

Mod., sec,

Color of leads

red to blue

black to yel
black to green

réd to brown
red to blue

Gn yel to green
rd yel to yel

Resigtance

95
280

440

210

110
105

100
95

36
36

en ckt ac voltage
112 V 60 cy input

Open circult
1000 cycle inductance

approx 2,6 H

1.5 to 1,75 H

1.5 to 1.75 H

(.01 bypass condenger
C32 must be disconnec te

ed before measuring la-
ductance)

'No attempt has been made to anticipate all troubles, operating errors, or
component failures in parts 4 through 13, but a few symptoms with a dis-
cussion of probable causes may sugmgest means of analyzing other symptoms
related to those mentioned,

\ ' .
"> ( NEVER REPLACE FUSE WITH &4 VALUE HIGHER THAN 5 ALPERES,

L Fuse blows when_"Fil" is turned ons

a Check 6AL5, 574, 6AU6's and 6AQ5 tubes for shorts between plate and other
elements,

b Look at tube socket terminals and T2 primary ac wiring for shoris.

¢ The low voltage B +may be shorted.
to chassis should show approximately 25,00C ohms,

An ohmmeter test of the exciter coils

d If no short is found on the B+ line, check the transformer windings {or

shorts to ground or shorted turns,

ugseful in finding turn te turn shorts,

5 FUSE BLGIS when "plate" is, turned on:

Cpen circuit voltage data may be

a Check for condensed moisture on 5R4 sockets X8 and X9,

b Check 5R4, 4132, and 807 tubes for shorts,

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

- 22 -



Check H,V, primafy*wiring and "plate" indicator’pildt light..

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

. EXCITER:

No Mosc,t curlent may be due to "ew-phone' switch on phone, key open,
GAU6 filament being open, or na L.V, Bt

- "Grid current low and "bfr" current low - may be due to.a weak buffer o=

oscillator tube, 4 few 64Q5's or 6AU6 may.-show goad emmission in a L1ba
tester but will prove to be poor R.F, amplifiers, Check tuning curve:
to be certain tuning is near the expected setling.. & 9 ma 10 meter grid

Icurrent.is sufficient to drive the 4032 to full output,

Key up "bfr" current being excessive (over 20 ma with "driye" on 5) may
be caused by failure of the bias supply. |

Erratic keying usually'can be corrected by adjuéting the "oscillator®
tuning, If this does not correct the condition the erystal uay be sus-

‘pected as normally the Viking keys cleanlg'wjth most erystals,

Failure to oscillate-is uqually due to the .crystal but it may be well
to check.to position of the "crystal' dial to be certain 1t corresponds
to the sucket number .

7 Inabllity to tune Finals

8-

b

Check p051tion of 160 meter switch,

Check for loose connectiong in the tank and loading circuits.

8 Inability to load Final:

a

b

Check ground connections,

Check antenna connections.

¢ Read discussion on pi network loading.

9 Report of excessive harmonics:

a

b

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

Examine antenna to make certain that its efficiency at the harmonic 1is
not many times greater than at the fundamental,

Read discusslon on Pi Network Tuning and Harmonic Suppression,
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10

11

12

13

d In checking harmonics, the test receiver must be far from the trang=
mitter as the exciter stages are harmonie generators. A4lso remember
that an excessive fundamental signal to the receiver may cause harmonic
generation in a receiver stage - hence a false indication may be
noted,

Report of signals 20 to 60 KC away from either side of carrier:
a These spurious signals originate in the crystal. & few crystals will
show some excitation near the fundamentsl mode of oscillation, Oscll-

lator tuning may clear this condition in a few cases but usually the
erystal must be replaced.

R.F. on Chasslis or Mike:

a Ineffecﬁive grounds or a veory -low impedance at the anténna termination
to the transmitter may cause this - usually the former.

b Read discussion on grounds ih the pi network tuning discussion., Pagae 15.

¢ R.P. pickup can result if an unshielded antenna lead-in is Gsed with a
high standing wave existing in the vicinity of the operator,

High 4D32 "plt" current with Key up:
a A fixed bias failure is indicated. Check 6AL5 tube.
b Check bias voltage on second 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 chms,

A Squeal is heard on "phone":

a If squeal takes place with audio turned down, it is probable the 807
plate caps have been reversed. - |

b If a squeal or howl takes place when the audio is turned up, acoustical
feedback between ithe mike and receiver may be the cause.

¢ A microphonic 6ATU6 in the speech amplifier can originate a rihging or
squealigh noise, | |

d A poorly shielded mike connection or lead can cause feedback conditions,
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I58
408
468

NOTE-LETTERS A AND B DESIGNATE EACH END
OF NUMBERED CONDUCTORS

42A

128

LEAD COLORS

BLUE

BROWN

GREY

BLACH

ORAMGE

WHITE

YELLOW

VIOLET

RED

RED

RED

458
4BA

I5A

S— 498
38B
g% 41A
478
28A T ~ faze
—_| " . 43A
4A .
168

174

A

488
49A

4B
198

178
IaA

RED

GREEN

CREEN

GREEN

GCREEN

GREEN

CREEN

GREEN

GREEN

WHITE

BLACHK

BLACK-BROWN

BLACK-BROWN

WHITE

BLACK

BLACK-BROWN

BLACK-BROWN

WHITE

BLUE-ORANCE

BLUE-ORANGE

CREY-RED

CREY-RED

BROWN

ORANCE

BLUE

BLACHK

YELLOW

VIOLET

VIOLET

28B jp30B

((-1-3 (L] 368
1a3e A 18A

25A
28A

geEe

Yy
-~
g5

Figure 11, Wiring Harness

GCRAY-RED

VIOLET

VIOLET

44

VIOLET

YELLOW-BLUE

YELLOW-BLUE

GREY

GREEN-WHITE

GREEN-WHITE

BROWN




TUBE SOCKET CONNECTIONS BOTTOM VIEW

P PLATE

K CATHODE

H HEATER

SH SHIELD OR SHELL
Gl CONTROL GRID

G2 SCREEN GCRID

GC3 SUPPRESSOR GRID

HK

Figure 13, Socket Connections

CONDENSER-RESISTOR COLOR CODE

B C G
SIGNIFICANT DECIMAL TOLERANCE VOLTAGE ( 1
COLOR  FIGURE MULTIPLIER (%) RATING® o O O
BLACK 0 l - — '
BROWN | 10 I 100 0 00
gED 2 100 2 200 — -—)D
RANGE 3 1,000 3 300
YELLOW 4 10,000 P 400 RMA 6-DOT CODE
GREEN 5 100,000 5 p% 500 B C D
BLUE 6 ,000,000 6 600 :
VIOLET 7 10,000,000 7 700 || ]
CRAY 8 100,000,000 8 800 > 0 0O .
WHITE 9 ,000,000,000 9 900
GOLD - 0.1 5 1,000
SILVER - 0.0 10 2,000
NO COLOR - — 20 500 RMA 3-DOT CODE 500VOLTt 20%
#* APPLIES TO CONDENSERS ONLY T ?
o e Mo
O 0 O
i
F E D
3 JAN FIXED CAPACITORS
ABCD COLOR CODING OF FIXED CONDENSERS
A-TYPE: MICA BLACK ,PAPER SILVER
COLOR CODING OF FIXED RESISTORS B- FIRST SICNIFICANT FIGURE OF CAPACITY
A-FIRST SICNIFICANT FICURE OF RESISTANCE C- SECOND SIGNIFICANT FIGURE
IN OHMS D- DECIMAL MULTIPLIER
B~SECOND SIGNIFICANT FICGURE E- TOLERANCE
C-DECIMAL MULTIPLIER £~ CHARAC TERISTIC
D- RES!STANCE TOLERANCE IN PERCENT. IF NO G- THIRD SIGNIFICANT FIGURE
COLOR SHOWN TOLERANCE IS*20%. H- VOLTACE RATING

Figure 14, Resistor-Condenser Color Codes



Viking I Transmitter

Typical operation using 82¢B fincl
within ICAS tube ratings

CW operation with 115 V €0 cycle oe input:

PREQUENCY 268 mo.

P. A, CATAHODE CURR&NT 230G ma.

SCRELN GRID VOLTAGE 208 volts (loaded)
P. A. PLATE VOLTAGE 650 voits (Loaded)
P. A. GRID CURREHNT 12 me.

P. A. GRID BIAS -G volts

POWER OUTPUT 35 watts

Pnone operation with 115 V 60 cyecle ac input:

FREQUENCY 28 me.

P, A, CATHODE CURRENT 230 ma.

SCREEN GRID VOLTAGE * | 225 volts {léoaded)
. A. PLATE ?OLTAGE . 620 Vﬂltﬁ ( loaded)
P. A. GRID CURRENT 12 ma.

P, A. BIAS VOLTAGE -97 volls

POWER OUTPUT 37 wutts

{ODULATOR CATHODE CURRENT - 80 ma. (no signal)

¥ « 13,000 cum screen dropping roesistor usced.



VIKING I TRANSIIITTER

Changes required for use of 8298 final amplifier,

1 Turn ¢éoupling capacitor 031 down toward cha531s to kecp plate leads
shoert, .

2 Cannect another parasitic choke (L1l) to €31 by means of a solder
terminal,

3 Connect a plate ternminal (Johinson 119-848) to cach of the parasitic
chokes 111,

L Ileave pins 4 and 5 of socket X7 grounded to the chassis, but renove
the ground liend from pin 7,

5 HRenove filament wirce from pin 7 and connect filﬂnLnt 1léad to chassis
by means of a solder terminal under a conven 1ent screv,

6 Conncet pins 1 and 7 together with #20 wire,

7 Remove the ground lead of the filament bypass condenser CL0 and ro=-
conncet to ground on the socket mounting scrow near pin 1,

8 Renove C28 lead together with the gray sercen grid lend, from pin 2 and
conncet to pin 3,

9 Either changc screen dropping resistor R28 to 12,500 ohms 20 watts, or
connect a 3,000 shn 10 watt resistor in serieg with R2E,

10 Remove condenser C25 and choke L6 from pin 6,

11 Connect a junmper of #14 wire between ping 2 and 6 21lowing it to bow
upwards 1/2n,

12 Re~conneet C25 and L6 to the center of the jumper to provide balanced
drive to the grids. |

Adjustnent: With the final amplifier loaded t apprximoteoly <30 ma,
tho voltage divider tap should be adjusted so that serezen
voltage is approximotely 225 volts. This sercen voltage
sebting should provide abeout 80 ma, ne audic signel ca-
thode currcnt in the 807 modulators on the "phone" pesition.



197=111=5
17,751=3
23.,900=1"
171 75‘-"1
17' 752-1
16,857=2
16, 1001-1
16529-1"
23,9061
23, 908-1
23,9509
42, 49-150
16,1027=1
14 145="7
14, 1,5=6

115-256415
1154256216
10425051

13,1237
104258
23,9102
2 3: 907*12

23 -%7—13 |
23 907h14'

23,907=15
23 » 907"16

23,08=1

133-2787
1332278x8"

17.755

120=277<T-

122225

12221018

122228
147520

438 -

31 52*— g5’

B6
S4B
SA

XX
X5 X6 X131
X3 B

X7

X8 X9:X10 X2

X184

-

Pl B b RO UY e b el \Q) e e e el fed bt e el el DO A0 A B DO DO e e e b ROSE WP R e e

Viking I Transmitter

v

Parts List
Deseription
Cablnet
Chagols
Panel

Final Tuning Drive Assetbly

Brackﬁtﬁ » Final Cond, Mounting

Bracket's Final Tank’ Support

Bracket i Crystal Bel, and Mounting
Bracket = Coaponent MQunting

Bracket = Plate Cﬂup. Gond, Mounting
0-100 Fiﬁal Tuning Dial'and Hub

Final Iddex and Escutchéon Plate Assembly
Drive Pulley Hub Aggembly

Dial Cord for Coupling Cohd, and 160 M Sw,
pial Cord Springs 9/16 %3/16 % .033 Wire
1/4% “D; NFD Shaft Extension 5—1/2" long
1/4" D, WFB Shaft Eztendion 2-1/4" long
Shaftiaﬂﬁ'Bearing.AwQGMbly 1-5/8" length
Shaft and Bearing Asgsembly 5-1/16" length
Insul. ﬂéﬂ Coupling

Panel Hégring

Spli& Slﬁbve Coupling

Knob “< Final Tuning

Knob Dial, (100-0)

Knob Digl (10-0)

Knob Dial (Single Merker)

Knob Diﬁ;l(heter)

Knob DidY (7=-1)

Knob Disl (Bandswitch)

#/, Hardﬂafe Envelope

#6 Harduware Envelope

#8 Hardware Envelope

#10 Hardware Envelope

3/an Hardware Envelope

Termingl'and Lug Hardwar'e Envelope
Envelopb for 30 1542 Condenser Hdw,
1=3/4" ﬂtnlature‘Tﬁbe Shield

2.1/, Wfniature Tube Shield
Oscillator'Puffeﬁ-Shaeld
Oscillaﬁﬂr'Buffer'Shigld

Shielded 7 Pin Mlnature Socket

5 Pin Wafer Socket

7 Pin Lﬁfge Shielded Wafer Sccket
Octal'ﬁafe; Socket

115 V Candelabra Socket



'/ 22,760 sWé 1 2 Pole 2 Pos, (160} Switch -
22, 761 N 1 - 2 Pole 6 Pos, (ileter) Switch - y
/22,628 SW8 1 1 Pole 11 Pos. (Crystal) Switch Lo e

167-104~2 €18 : 1 75L1% Variable Condenser R R T
167-104=-3 CR2 f 1 75 wmf. variable condenser with long shafi T
154=2=3 C29 f 1 550120 Variable Ccadernser
154-2-1  C30 / 1 350820 Variablo Cusdonger
22,763 c1 7/ 1/ 1lOwfd 25 V. Tectrolytic Cond >
22,764 Cl0 C11 1 , Dual 15-=15 mfd AED V., i, ectrolytic Coud>
22,765 Cl2 C13 1 \/Dual 15-15 mfd 150 V, W Electrolytic 501:1%.3 3
22,766 C2 1 =+~ 003 mfd 400 V., W, Paper Condenser
22,767 C3 C6 2 u-*j’_oz mfd 400 V, W, Paper Condenser
22,768 C 1 .1 wnfid400V, Y. Paper Condenser
e 170 C5 1\~ .01l mfd 1000 V, W. KFolded Tubular Cond,
22,771 C9 ] 8 or 10 wufd 1000 V, W, 0il Filled Condenser
22,773 Cl4 1 v, 50 rmfd 450 V, ¥, Molded liica Condenser
22 TT4 C33 C34 C35 2 \/ 300 mmf'd 250 V iiolded Mica Condenser
22,772 C36 C37 2 Vv 300 mmfd 600 V Mica Condcnser
C24 C26 (‘2’7I .
- R2.775 Cl5 CL7 0195 11 ‘/005 or 0047 mfd 450 .V, VW, Mica Condenser |
021 23,69 & o purfh 27V @_@ﬁ@ e o rechioondn it i,
22,776 I020 Z—m/ 1 v 50 mmfd 450 V., “I. Silver Mica fondensger
22,777 C25 — 2 '\ 25 umfd 450 V. 7. uilver i{ica Condenzer
22,778 c38 1 1/ 150 mmfd 1200 v . Mica Condenser
22,779 C28 C31 2 Nf o002 or ,0022 mfd l?OO'V W. Mica Condenser
224545 C32 1 .01 mfd 12CO V, W, Mica Condenser
22.719 R1 1 ‘VFl megohm - 1/2 ‘Tatt Resistor
22,715 R2 1 v 1800 or 2000 ohm - 1/2 Jatt Resistor
22,718 R3 R18 2 v W47 Megohm -~ 1/2 iatt Resistov
22,716 R5 1 '~ 24,000 or 22,00G ohm - 1/2 Watt Resistor
22,714 R7 1 . 220 ohm - 3/2 Watt Pesistor
22,717 R23 1 . 47,000 or 51,000 ohm - 1/2 Vett Resistor
22,728 R4 RS9 2 v 24 or 22 Megohm - 1 Watt Resisgtor
22,726 R8 1 51,000 or 47,000 ohm - 1 Watt Resistor
22,722 R15 1 =+~ 1500 ohm ~ 1 Watt Resistor
22,721 R16 1 N 820 ohm = 1 Watt Resistor
2R« 124 R17 R24 2 A 2700 ohm - 1 Watt Registor
22,727 R19 1l + 62,000 or 63,000 olun - 1 Watt Resistor
22.720 R20 R26 2 ‘v'loﬂ ohm - 1 WattTResistar
22,723 R27 1 Vv 2200 or 2000 ohm - 1 VWatt Resistor
22,725 R21 1 V74700 ohm - 1 Watt Resistor
22,713 R22 1 Vv 22 chm - 1/2 Watt Resistor
22,731 R6 1 V.5 Liegohm Linear Volume Control
22,732 R25 1 V{55,000 ohi W, Y, Potentiometer
22,729 R13 1 ¥ 20,000 ohu 1, W, Adjustable Resistor
22.730 R23 1 /10,000 ohm W, VI, Fixed Resistor
22,762 M1 1 5 ma Meter 20 ohm
22,21 11 1 #656 120 Volt Condelabra bulb
22,743 12 1 #40 608 Volt min, screw bulb
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Figure 12, Circuit Diagram
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