T

JOHNSON VIKING.
& T
»

<

PHOTOGRAPHS, CHARTS AMD
SCHEMATIC DIAGEAMS




Figure 1

\T. 2o a e A.N|
S @ xiod

.
o v b

BKTS5e @ é’ax‘a e ; E

L

Figure 2



Figure 3

Figure 4

~ i

11L5SB

el

“




XI5

Figure 6

LEECEEE

N

e L L LR

A .
i

S 5 RV






e
e i e

on




01 2an31g




158
408
468

NOTE-LETTERS A AND B DESICNATE EACH END
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Figure 11, Wiring Harness
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TUBE SOCKET CONNECTIONS BOTTOM VIEW

P PLATE
(6) K CATHODE
H HEATER
SH SHIELD OR SHELL
Gl CONTROL GRID
G2 SCREEN GRID

[ G3 SUPPRESSOR GRID
. O

5Z4

Figure 13, Socket Connections

CONDENSER-RESISTOR COLOR CODE

B C G
SIGNIFICANT ECIMAL TOLERANCE VOLTAGE
COLOR _ FICURE _ MULTIPLIER (%) RATINGH® o0 0
| m— —
BLACK 0 | - — 0 0 o0
BROWN ] 10 { 100
RED NGE 32 100 2 200 LH_E__D—J
ORA 1,000 3 300
YELLOW a 10,000 4 400 RMA 8-DOT CODE
CREEN 5 100,000 5t® 500 B C D
BLUE 8 1,000,000 6 600 -
i A S I g
8 100,000,000
WHITE 9 1,000,000,000 9 900 _— 0 0 O F——
GOLD - 0. 5 1,000
SILVER - 0.01 10 2,000 —
NO COLOR - —_ 20 500 RMA 3-DOT CODE 500VOLT+ 20%
# APPLIES TO CONDENSERS ONLY ? ? JlC_
[—_— %909 s
0o 0 0
_ < u_é-_l_p B
T ——— JAN FIXED CAPACITORS
ABCD COLOR CODING OF FIXED CONDENSERS
~TYPE: MICA BLACK ,PAPER SILVER
COLOR CODING OF FIXED RESISTORS BT FIRST SICNIFICANT” FIGURE OF CAPACITY
A-FIRST SIGNIFICANT FIGURE OF RESISTANCE C- SECOND SIGNIFICANT FIGURE
IN OHMS D- DECIMAL MULTIPLIER
B-SECOND SIGNIFICANT FICURE 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- VOLTAGE RATING

Figure 14, Resistor-Condenser Color Codes



Viking I Transmitter

Typical operation using 32GB fincl
within ICAS tube ratings

CW operation with 115 V €0 cycle cc input:

FREQUENCY

P. A. CATHODE CURRENT
SCRELN GRID VOLTAGHE
P. A. PLATE VOLTAGE
P. A. GEID CURRZHT

P. A. GRID BIAS

POWER OUTPUT

26 me.

230G ma.

224 volts (loaded)
560 volts (ioaded)
12 me.

=97 velts

g5 watts

Phone operation with 115 V 6C cyelc ac input:

FREQUENCY

P, A. CATHODE CURRENT
SCREEN GRID VOLTAGE *
P, A. PLATE VOLTAGE
P. A. GEID CURRENT

P, A, BIAS VOLTAGE
POWER OUTPUT

4ODULATOR CATHODE CURRENT

28 me.
230 wa.

225 volts (loaded)

620 volts (loaded)

12 ma.
-97 volts
87 watts

80 ma. {no signal)

* « 13,000 omm screen drepping resistor used,
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VIKING I TRANSIITTTER
Changes required for use of 8298 final amplifier,

Turn éoupling capacitor CBl down teward chassis to keep platc leads
short,

Conneet another parasitic choke (111) to C31 by means of a solder
terminal,

Connecet a plate terminal (Johnson 119-848) to oach of the parasitic
chokes 111,

Leave pins 4 and 5 of socket X7 grounded to the chassis, but renove
the ground iead from pin 7,

Remove filament wire from pin 7 and connect filanent léad to chrssis
by means of a solder teorminal under a convenient screw,

Conncet pins 1 and 7 together with #20 wire.

Remove the ground lecd of the filament bypass condenser C40 and ro=-
conneet to ground on the socket mounting scrow near pin 1,

Renove C28 lead together with the groy sercen grid lead.from pin 2 and
connect to pin 3.

Either change screen dropping resistor R28 to 12,500 ohus 20 wotts, or
conneet a 3,000 ohm 10 watt resistor in serice with R28,

Remove condenser C25 and choke L6 from pin 6,

Connect a junper of #14 wire between pins 2 and 6 =llowing it to bow
upwards 1/2%,

Re-conneet, C25 and L6 to the center of the jumpor to provide balanced
drive to the grids.

Adjustment:  Tith the final amplifier loaded to approximotely 230 ma.

thn voltnge divider tap should be adjusted so that sercen
voltage is approximately 225 volis, This scroen voltage
setting should provide about 80 ma. no sudioc signel ca-
thode current in the 807 modulators on the "phone" pesition,



Viking I Tranomitter

Farts list

Part Wo. or - Ttem

Drawing o, _No, Qty. Degeription
197«111=5 cH 1 1 Cabinet

17,750 CH 2 1 Chagois

17.751-3 OH 3 1 Panel

23,900=1" BXT 1 1 Final Tuning Drive Assembly
17.754=1 BXE %, 1 Bracket's Finsl Cond, Mounting
17,752=1 BYT 2 1 Bracket = Final Tank Support
16,857-2 BRT %7 4 Bracket's Crystal Sel, and ilounting
16,1001=-1 BRT"8=12 5 Bracket = Cozponent kounting
1632041 BRT 13 1 Bracket = Plate Coup, Cond. ilounting
23,9006=-1 D1 1 0-100 Fifal Tuning D14l and Hub
23,9081 D2 1 Final Tddex and Egcuteliton Plate dssembly
23,909 D-3=6 L Drive Pulley Hub /isgembly:

42 . 49=150 O 7+8 8-1/2"ft, Dial Cord for Coupling Cohd, and 160 M s,

16,1027-1 D 9510 2 Dial Cord Springs 9/16 % 3/1% x .033 Wire
14, 145=7 D 1Y 1 1/41 D WP Shaf% E¥iengion 5-1/2" leng
14, 12,506 - B 13 1 1/4" D, NEB Shaft Bstengion 2-1/4" long
115256515 D 14 1 Shaft and Bearing Acsembly 1-5/8" length
1154258616 D18 1 Shaft dnd Bearing Assembly 5~1/16" length
104250-51. D 16 1 Insuldtéd Coupling
13.123-7 517 2 Panel Bégring
104=258 D 1819 i 5plit 8l¥eve Coupling
23.910-2 KX 1 Knob = Final Tuning
23.007+12 X 2<4 3 Xnob Dial) (100=0)
23.,907-13 Rgat 3 Ynob Dig) (10-0)
23,907=14, K80 2 Xncb DiaY (Single Marker)
23,907<17 X 10 1 ¥nob Did) (lleter)
23,907-15 X1 1 Knob Didl (7-1)
23.907-16 ¥ 12 1 Kncb Dial (Bendawiteh)

1 #, Hardware Envelops

1 #6 Hardware Envelops

1 #8 Hardgare Envelope

1 #10 Hardware Envelope

1 3/ay Hardware Envelope

1 Termingl ‘and Lug Hardware Envelope
23,08-1 Hw,£38 - 1 Envelops for 030 154-2 Condenser Hdw,
133-278<Y 31 82 95’ 3 1.3/ Mﬁni&ture Titbe Chilsld
133-278&8 8k - 1 2-1/5" idniature Tube Shield
17,755 S4B 1 Ozcillator RFuffer Shield
17,756 S 1 Ogcillator Buffer Shield
120-277-1 ﬁﬁ x Shistded 7 Pin Minaturs Sockot
1224225 13 X 2 5 Pin Tefer Socket
122-101-8° X7 1 7 Pin Largs Shielded Wafer Sccket
122228 I8 ¥o.%10 X1+ 4 Octal Tafer Socket
14,7-520 X184 1 115 V Candelabra Socket






weader( yIndaI) ‘1 2andi g

2}
—-““‘——-—_— e ——

X
..|ﬂ o1
:W on Sl ASL-
] = — €1 00LZ
| | 8l w| 4
Sve e bana -
0Zes AOE-
) -] 2ol 8
= 005! -
T Sy ADE
oA
vIs
a | 9
— = =
\ I3 o
1
m 51 AT
bbbl Aooer
| =

ASI BA o] AH
21 i o :an A OOE
105 o
1
L WARRERE r T AO0S+
R
vus
A
SI000 T00C 000 €000 €000 €000
BED [ED 9ED GED ¥ED EED
Lo BT
ﬁ E F o

05€ |/ !
0EdZ 2e2

\ o1

a1 200°




weader(] NI ‘zy 2andi g

X .
T o
7 Tl =
@ | I nL
] | " °%g
£9D I U._ 8l 9l
Sve = g - -
0293 AOE
uﬁ =) LA ED = B
= 00515 Ap2-
— i3 .._.EM we
ey oA
vZs
IMS Ly Wl ol
| | o o]
1
M = Al
e ML 7o ws ]
27 | F
A

™
25

BA
PHS
]_w
i _ _ m \SITYITY it
"M

vHS
A
1
BEMS
[ omo
SI000 €000 000 £000 €000 €000 /P 1 A Se— -
BED LED 9€D GED ¥ED EED VEMS a,
I 1T 1T 1T 1T T INOHA
ﬁ E = o
F ”
mwmm 265
SME o1
oot
2 soll  jov
9 o | l_
m_,nw‘i 5B s Nt
I8 -
a2
k 2449
A
i [

a 200" i



Viking I Transmitter Installation and Cperation

" The succeasful operation of any radlo equipment is. largelf dependent
on thé operator's understanding of the equipment. This operating instruction
manual is set up in several parts, each with the purpose of making the op:rator
more familiar with the Viking. I.. The main parts are:

4 TInitial Installation = - Page 3
B Theory of Cperation . Page 5
¢ Viking I Tuning Details : . Page 9

D Pi Network Tuning and Harmonic -Page 15 .
Suppression _ . - ;

E Trouble Shooting Page 20

F Photographs, -Charts, and Page 25
Schematic Diagrams ; ; ; . :

G Parts List At rear of book e

. WARNING

The vpltages encountered in this pieca nf equipment are high enough
to cause fatal injury! Practice saféty'rules;until they arc second nature.
El!iiﬁ_turn off the high voltage before making any adjustment inside the trans-
mitter, Never depend on a blesder registor 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 acciden-
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 part in exchangs for any nart of
any unit of its manufacture which under normal installation; 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 examinsgtion, with all transportation charges prepsid to our factory,
within ninety days from the date of sale to:originsl purcha%er and provided
that such examination discloses in our judgmont that 1t is thus defective,

This warranty does not axtend to any of our radio products vhich
have been subjected to misuse, neglect, accident, ineorrect 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 thereoP 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 by the authorized radio dealer or wholesaler with-
out charge to the owner.

This warranty is in lieu of all other warranties oxpressed or im-
plied and no representative or person is authorized to assume for us any
other 1llability in connection with the sale of our radlo products.



4 Initial Installation

NOTICE! The regulations of the Federal Commvnications Commlssion require
a suitahle license for operation of this equipment, PEzfer 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 registrstion card. This will reg-
ister your transmitter at the factory and facilitate correspondence refer-
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 damagey Report any
damage to the transportation coupany immediately.

The wired Viking I will arrive with several ghipping supports which shonld
be removed:

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

Attach knobs to the shafts, The setscrgw may be anchcred securely 1n
place (after the knob has been properly positioned) by first tightening
down, loosening slightly, and retightening, The lnob-dials should be put
on and positioned as followss:

S/ a CRYSTAL - & 10-0 dial. The O located on the maxiium counterclockwise

pesition,

b CSCILIATGR - a 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 maxiwum
counterclockwise switch position.

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

/ e DRIVE~al0-0 dial, The O located on the maximur counterclockwise poten-
tiometar position.

f C W-PHONE - a single marker dial, The marker located on C 7 with the
- switeh in the counterclockwise position.

'g FINAL - the large spinner knob, No special positioning is reguired.

Y h 160 - a single marker dial, The marker located on CUT with the switeh

in the counterclockwise position.
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COUPLING = the T-1 dial. The(l)located on the maximum counterclockwise
gwitch position., ({max capacity position)
S - .

i R

FINE COUPLING - & 100-0 dial. The(0)located on the(maxtmum cepacity
position of the variable condenser.: e

AUDICO - 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.

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

o a0 OR

-

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 sudio driver in X2 with a 1 3/4" shield

The 6ALS bias rectifier in X11

The 5Z4 L.V. rectifier in X10

Two 5RE H.V. rectifiers in X8 and X9

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

The L4D32 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.



B Theory of Operation

1 The Viking I block diagram _
o 6LUb 64Q5 _4D32 S
VAR, ' ., | CRYSTAL | EiECTRON BUFFER R. F. PI
FREQ. -4 PIERCE COUPLED FREQ. 1| FINAL |} NETWCRK | |ANT,
SC. 4 OSCILIATCR] OSCILLATOR '| MULTIPLIERFi AMPLIFIEH COUPLING[—OUTPUT
- ‘f TANK
|
e )
KEY
64 UE 64116 307's._. |
i SPEECH | | AUDIO PUSH PULL |
LI =1 AMPLIFIER[™{ DRIVER [~} MCDULAT(RS
MIKE -
GALS e N i
BIAS LoW 1 +275v HIGH
POWER | =75V to 4D32 VOLTAGE | TO 6aU6 . VOLTAGE
SUPPLY | FINAL GRID - | PCWER BCILIATR - POWER -
~35V to 807 © .- |SUPPLY | TO €4Q5 SUPPLY
MCDULATC(R GRIDS- BUFFER "
-20V to 64Q5. : TQ EAU6 4630V to 4D32 ”
BUFFER GRID . - ‘ SPEECH AMP, FINAL AND
_ TC 6AU6 807 HCDUTAT(RS
‘AUDIO DRIVER
The géneral specifications, frequeney coverage, and main features of the

2

Viking are covered in the brochure at the front of this book.

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 Pilerce
Ogcillator part of the 6AU6 will oscillate efficiently with moest crystals
in the range of 1,75 me to 7.5 mc, .The plate of the 6aUé 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 siheet following page 1. Oscil-
lator cathode current is indicated on the "osce" position of the reter
switeh, A drop in oscillator current can be expected when a crystal is

*5_



awitehed into the oscillstor pirénit. The ¥Yikirng T szelllator stuge
becomes simply an anplifier or freguency multiplier whin a VPO i3 used,

Tt is necessary to isolate the Viking I CAUE ozeillator grid with a block-
ing condenger of 50 wmmfd to 150 mmfd in the conrection betvieen the Viking
I and the V¥C if a DG path exists in the VFO output, :

. The BUFFEL: FﬂequenCJ multiplicetion takes place in the SAQS b;f o sta
_on the 20, 35, and 10 woter band positiens, Straight throngh operation da
uscd on all lower frequency bands. The buffer gtage output magnitude is
controlled by the Pdrive" screen grid potentiemeter conmtrol, Buffer B1arim
ing iz best Iindicated by the 4D32 final "erid" current, while the eseilla~
tor tafik tuning is best indiestéd by the b;ifer catqode curreut reoad in
thie "bfr" medter switeh position, The "grid" énrrent must be held below
15 ma &t all times, 9 to 12 ma is adequote to drive the 4132 to full avte-
put, Buffer no signal current is iimited by & fixed bias of approximatel:r
25 volts spplied to the GAJ5 grid,

The R.F, FUIER AMPLIFIER: The grid circult of the firal ADZ2 has a fixed
hias of 75 volts with an additional 20 to 30 volis of self biaw added by
the drive signal, Under mo-pigral condaitlons the AD3% is completely ont
of f, The tank of the AD32 is pari of & pd rebuorl soiching-coupling cir-
enit, The main tuning 1ndufuor, L@, and- geareu_gondgnsgr,.CZG} ting toe
ranpe of 20 through 10 meters, The "160 ipwcut" switch adde ar additiomal
awriliarly coil to cover the 150 seter band, Freghsncy 6dveragb is shown
on curve 1 of the sheét following page 14, The scresn and plate current of
the 4D32 1g read in the “plt” meter switeh position., HNeote that the fimsl
grid current is not ineluded in the "plt" reading, Uhe sereen grid voll-
age of the 4032 is obtained from the high vuitugé divider-bleedsr rusictor
when the "ew-phone" switeh is in the Mew' position and from the wodulator
output through a 10,000 ohm resistor in the "phone" position,

The PT KETIICRK 4NTENNA COUPLING: The complebe pl network consighbs of the
nain tuning inductor, Ig, as the series element; the main tuning condei=
ser, CZ9, as the 1nput shunt &lenments and the output shunt capscitance
made up of a variable condenser, (30, Libeled '"fine coupling” aml 2 group
of Tixed nica condsnsers, 033 uhrough £38, switched in perallel with 030
by a switech labeled Meoupling”, fThis combination provides & conbinuous
output capacity rangs of 20 to 2000 afd, The pl tuning~ceupling network
is designed to match the 4D32 into anterna resistances of rominally 50 to
£00 ohims and tune oubt several humdred ohiig of arienns reacistice over tue
frequency range of the Vi klrg I, The range of antenna inpedarcs datehing
extends roughly from T5% to A000 phms wt anGNQWCLOJ higher than 7,0 rc,

In general high impedancé Ioads will rsguire srall ondput coupling espaci=
ties {advanced settinge), Reactance cancellation tale place autcnatically
when the "fingl" conirol iz tuned to the proper plate current dip with wha
mefer switch In the YpIt" position,  The net tenk plste reactance is de=
pendent on the load charveteristics and the ditpﬂt'houpling'cap:rﬁ%v but
the plate current dip ihiicetes that the 4D32 plabe is leoading into 2 reg-
prnating tark. The plate curfent dip beccmes less and less pronounced until
the final 4D32 is properly loaded, A dip of about 15 to 30 ma should ale-
ways be maintained when the final is properly lesded. Ldvencing the

-6 -
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coupling controls beyend the . 26 ma dip.point ususily Caﬁség'o&er-bcupliﬁg
resulting in inefficiency and poor! harmonic suppressicn. - -0 - :

T OHULHIOR. The modulator: consists of a pair of 807 '¢ ope atLpg in’

laos 482 push-pull, driver by B trasslocrmer coupled UNTL iT‘\Pl1 ant. a
6ﬁU6 resistance-capacitance “ouplpd spcech anplilier, e it pain is
s potentiomcter control of audio input to the dri-c stage, Hepniive foud
wack baetween the modulation transformer secandary oand tho catiods of the
driver stage does ruch to correct transformer distcrtion, minimizes audic
resonance tendencles, snd ailows a degree of ovormedulation iimiting by tic
qaturation.characteristi:s of the audig transformor wits a minimum of disze
cortion, When the "ew-phone' switeh is in the "ow" position the sceondury
of the modulation traﬁqfarme“ is shorted and the i3 oof the BUT tubs
arc opened. The "phone' position removes the short o apoviles sorsen o
taps from the high voltago_b\bwd divider tap to the [ 5. Bretions o Lne
high voltage primary “plate” switen and the "cw-phane” switcl arc Intur-o
“connactaod i the keving ¢ireuif so that the keving cilrouit is épenecl e
cver the "platc” is off and the  "ew-phona' switch is in the "phone’ posi-
Lign, %

Thls eliminates osciilator interference while listening to a stalion

‘ocperating on the same frequency as theé Viking I, Freguency chzractoristioze

provide oxcellent gquality with ordinary crystal communication microphones, '
wli 21 increased Jow Croequency responsge -Wwith o limitine of high feeguencics

ig desircd, GoaUGe U0 Tord condensel can vo put ccoross the 507 grida
indiicatzd on the schematic diagram by Cr. Tae 1,000 om resisiors

and K1l "sHould g usal CLlY WAl Loo mMike usSed NS a very NLgh oubpiit.

The POWER SUPPLIES: The Viking I has fhree SEParute power supplivs:

x

The GALDS BIAS SUPPLY furnisches approximately 7% volts bio
eircuit, 35 volts tias to the 807 modulator grids and
blus Yo the 6ALS buffer-frequency multiplicr,

B The SZ4 LOW VOLTAGE SUPPLY furniches power: to ail Tilements and 260 to
28C volts (leaded} to the: B excitor =nd £AUS eudjo awmplifiur stagos, -
The L.V. powex translormer 15 rdted 2t 99 ma. 0.C. at the nlgh poten- .
tialk t;vmln_]s S - o - '

[}

'I‘he HIGE VoL TA"“ SUPPLY furnishcs 620 to 660 volts (loaded) te the LE3R.
finai emplificr and 507 modulstors. The perallel SRL tubes end 1O loraw
choke input {ilter provide good regulantion im the operatinmg renge of thu
Viking I. Tins B-side of the H.V. supply is sbove grOUﬁo pOthElul by
e hD32 mLtfi shunt Jo1tagp {100 milidvelts Tull sonlo), :

MBTE,IIG ‘The cathode currents of the osc1Llu;om buf_,_; ~nd modulator
mazy be recd on the meber when the meter switcehk ds placed on the indicated
pos‘tion. The hD}D povcr amplificr CQTblﬂ A gerecn grlj and picote currento
are rcnd in the Uplt" pesition, and the BD3E grid current iszorood in the

"erid" pésition. ALl huntu are cut for 10C mv, drop for & full scnle motor
indication. The “osc' or "mrld" currents are read on the lower 0-29 me
seale, the "bfr" nuircnt onn the uppcr scolc (aseuming 5C mo full seale),
ond thie "pit" end ‘mod” Lur*bnt on the ma 0-500 upper sc"lg. '
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KEYING of the VIKING I is done in the &4U6 ecscillator cathode circuit, The
keying c¢ircuit is broken by the H.V, switch {off pogition) on phone opéra-
Tion as previously descrived under "liodulator™, so the RT exciler tune GF

5 done in the "cw! pocilien of the cw-phone griich,  AS Ty be
expected with any conventionzl oscilletor keying, the quelity of the keyed
character may depend siightly on the cecillator tank tuning when "straight
through" operation is used. The oscillator tuning control can be adjusted

i i .

for clean stable keying, — ;uy#;..ﬁff,P . -

VFO EXCITA4TION: The "O" position of the €rystal selector switch connectis
the VFO receptacle at the resr of;_pc/chussis directly to the 6AUE oscil-
lator grid through apbroximatelylgne food of RGS9U cable, 4n isclaling
condenger of 50 to 150 mmfd is necessary between the VFO and Viking T in-
put unless the VFD has a cspacity coupled output (the Johnson VFO may be
sirectly coupled)., —f.wQlts of 40 meter RF at the grid of the Viking T

GAUH oscillator stage will drive the Tinal to full excitation on li-mehers.
e lower frequency bands require less VFC outpub. The VFD frequency rangze
gshould be nominally the same as the erystal frequencies which wouild hor-
nally be used. There is a danger of overdriving the €AU& uith a VFO, Grid
blocking actually reduces the sffectiveness of the stage to the point where
it attenuates the input signal prestly rather than pagsing or smolifying
the input signal or generating the required harmonics,

When the Viking I is fed with a VI'0, 1t is well tc renember that the snec-
ified voltage is that at the Viking T GAUG grid and that a transmission
line must bé loaded in a nanuer to provide the required voltage =% the grid
of the 646, 4&n example of this problem is a four foot length of RG59U.

It will appear as approximatsly 84 mmf'd of ghunting capacity at the VFO
output and should be treasted as such at frequencies below 10 me unless eu-
cossive VFO output is available and the sttenuation of the transmission
line is degired,

The VF0O must be shielded enough so that feedback does not exist between the
transnitber and the VFO, Monltoring a VFGC driven transmitter should be
done more carefully than ususlly necessary with crystal operation. Reep
the VPO and transmitter decoupled from the monitoring receiver to avoid
overloading the receiver., Ileceiver blocking or local oscillator shift due
to gverloading often ceuses an unrellable indiéanlon‘cf”t?ansm‘tf@r keying
or frequency. T

r——-—‘-‘_-_‘-‘—-.

The VIKING I as an EXCITER for a LARGER TRANSHMITTER:

8 Then the Viking T iz uszed as an RI' exclter only, duning and loading
procedure will be essentislly the same as uced with normal transmitter
operation. The output of the Vikirg I cen be link coupled to the gid
gtage of the power amplifier. IEnough pover should be reguired st the’
powey amplifier grid circunite tec load the Viking to at least 30 watte,
Shunt dissipating resistors can be added if the grid requirement is too
omall Yo load the Viking I sufficlently.

b Convergsion of the Vik ing I Modwlator to serve as an audio driver is shewn
on the follpwing sheet, Figure 4 suggests Low a switch or transfer
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The 500 ohm ilodulator driver connections are
shown in FIGURE B on the other side of this sheet,

VIKING I vCDULATION TRANSFCRMER CONNECTED TO DRIVE A
IARGER MCDULATCR WITH SWITCHING (R TRANSFER F(R NCRMAL OPFRATION

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

& 4 circuit 2 position switch may be mounted on the side of the
chassis above X/. sr a trengfer terminal block may be mounted on
the ontside rear of the chassis, No attempt will be made to pro-
vite mxunting details as availuble suitches or terminal boards will
diffar martadly. Steatite swi.iches or teriinal boards should be
ingul:ted fur 1200W between terminals.,

Ra, BB, or Rg mey be chosen to load Viking I !odulator if quality
is impaired by light loading,

Negative feedback comronents, ng and C5, shown in the Viking I
schenatic, must be repleced by those sghown in gketches.

Permanent connections for exciter operation can be made as indicae-
ted by the closed circuits in the switeh positions shown above,
elininating the switch or transfer board.
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terminal hoard may be used to connect the Viking T 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-
sitisn shown, TFigure B shows the counections for feeding the larger
modulator grids through a 500 ohm line and andic driver transiormer.

A hole may be punched inu the rser of the Vilking Chassis fo bring out

the audic leads conveniently either directly or through an &sppropriate
connector.

¢ Connection of the Viking I as an audio driver in a permanent installa
tion suggests itself in Figures & and B. The switches are shom in *tle
driver exciter posibion; permanent connections cen be made ignoring oo
alternate normal Viking I operating positicn, 71he secondary windirg ¢f
Figure B may be isolated from B+ and grounded which will eliminate the
need of the 0.1 mfd D.C. isclating condenser. '

d Helay connections to the Low Voltage and Filament sransformer. primsry _(L)
may be Lrought out from the lug nearest the chassis botbom on X17 (with NH
& blus-orange harness lead) and the second terminal from the resr on .
¥22 (brown-tlack harness lead}., Rel i to the digh Uoltage_\i}
Supply may be taken from the two Fear terninals of X22 {hrowm-hlack and
gray=red harness leads).

C Viking I Tuning Details

1 TYPICAL TIRING: 40 KMETER tuneup procedure will ssrve %o acnuaint the oper«
ator with the ususl steps involwed. Deviaticns of procedurc for sther
bands will follow. Before turning on power nmale the adjustuenis s turough
j, then proceed ng irdicated: ' '

a Connect & good ground wire or counterpoise to the ground terminal at toe
rear of the chassis., If there ie gcme question of ground effectivencss
read the section "How to obtain a Geod Greund" under the Pi Ne*work tun-
ing and Harmonic Suppression topic of page 15. Connect an antenns or
dummy load to the output receptacle at thé rear middle of the chagsis.

b Plug in a 7.00 to 7.30 mc erystal in position 1 of the crystal selector
socket. 3.5 to 3.65 me ocrystals are usually very satisfactory, 1.750
to 1,825 mc erystals may be used but with caution as it Is pogsible to
cbtain oubtpui at 5.250 to 5,475 nc.

¢ Set the "crystal' dial on "OV.

d HBandH on l|40" .

e '"Hrive" on "OY,

£ M"Final" on "O" (full tank in).

_9_



"Ow-phone" on "eow",
High voltage "plit" bat handle dewn,
“Coupling" on "1V,
[
"FingX Coupling”" on MO
160" switeh on "outh,

dpproximate settings of the oscillator and buffer may be obtained from
tunirg curves on the sheet following page 1.,

Throw "fil" Switch SW1 oa, This applies all vo]tng 35 oxcept plate und
gcreen voltages for the 4D32 firal and 807 mcdulators,

Turn "ecrystal" to pesitior 1. The "ore" current siiould drop precep-
tibly.

Turn Ymeter” to Ybfr" anod aivanca "eriver® to & boult position 4 in the
clockeise direction.

Tune "oscillator? slowly for a rise in buffer current. &djust tuning
for buffer current. In scae caces a plight dip of buffer current may
oeonr hetween two maximum current points., This is ftrue with very
active crystals or & strong GARUS oscillator tube, Correct tuaing, when
this ocenrs, is usually on the dip betiesn the maximwn peints.

Turn meter_te "erid" and note 4132 grid ewrrent., If it shouldd be cver
15 ma, reduce it al SNt TF U rn1ﬁg“"gj131?"1*Uuntwrc&ﬂc*ﬂT§FT"'UEHa1I#

there would be no prli'currpﬁi 5T thie point pi¥ The burfer tuniag
could happen to be nearly correct,

Tune "buffer” for maximun grid currént keeping the grid reading belorm 12
ma by means of the “driver" control, Alter "huf fer' has been properly
adjusted, turn "driver" tc its G posivion,

Turn meter to "pli" position and "plate" 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 dlp ir plate currend thng agsnring that
the amplifier is tunad te the fundemertal and not te a harmonie,

Turn meter to Ygrid", and touch up bulfer tuning for maximum grid cur-
rent, Advance "drive" yntil™% teo 12 manof grid currernt is noted. Dirn
meter 6 TpLL' . ——

Proceed to load the antemna bv advancing tie "cou ling“ control toward
oS until the Tpltl current 1o around 200 ma.” Wetine TiTvalr
again advance "eoupling! and retune thu "finad? for dio

v ; j S R .
leyn _,:;ﬁli"fir‘- i "' ! / kp i - L ahe b d o f _1(’ SAe oS e ( Cat

J/I‘,’ . B 1"
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Cpsetena.

“to about 220, Dip the plate © th ”Ljnd]“ :

Aot e i
‘

|

Lntll around;iDD ma or sllghf}:["r léﬂ?‘la again read under resonmanl con-

h minimun coupling capacity equivalent to that of step © of "rounling”
hould_ﬁp ma¢n§g}ﬂed in any case on 40 Wetavs., fhe antenna iz usually
£ of the rang of the Viking I if less %gni o tofal of 7100 TRLA OF

: IS T8quired on 40 neters. X "ecoupling" iz turned to

7y "flne coupllng" showld be advanced no f;lt r than 40 on 40 meters

in step Xo [aeMadenaide e dend wfandy

- v
Turn "fine coupling" toward (igh ﬁHBEE?}buntil tin Y
T .

reading rices
ent acaln and
fcllow this procedure until s _desired ;
hasz been reachea, & slignt br i oof 15 to ;T L ld be

t e 7 is complete. chgigue Jack of a dip incic .te°
nvmr-cuupllng with sccompanying ineffSclency end poor harmoenie reipe-

i, IT the desired coupling cannct be obtsired with the "coupling”
Setling of step w, turn ke "fine coupling” to O and advance "coupe
ling" another ﬂtep (normaily not beyond & on 40 meters) and readjust
"final" and "fine coupling".

C. W. CPERLTICH may now be carried on by simply plugging in the key, \bﬁngg
Check t¢ be sure the AD3Z plate cuxrrent lg zero with the key up before
operating, If keying is slightly erratic, reiunc the "oscillator® 1H_Jb/
slightly until keying is erisp and clean. 9}a

2 160 METER TUNING: Proceed as on 40 meters with the toliowing exceptions: p*A~P3

=1

b

a4

- A
160" switeh on-in® (de net turn until_"plate” ig off), ;fra*“”i

Use 1.8 to 2.0 me crjstalu in Lrystal socket p051tloA corrcaponding
to "erystal setting,

Final tuning will he very broad, UWith high impedance cntennas the
"fimal" may be against the stop on the "O" end when resonanco is indi-
cated, TIn this cage leave the main diasl at "O" and advance "courling’
toward higher mumbers. Do not advancé "ecoupling' beyond & with the

Mine coupling' beyond 59 7Ip any case. A further reducTion in ottout

capacity indicutes that the antenna ferminal iwpedance is out of the
range of the wransniflers, flthough you may foel tne tank I8 cut of
resonance, the clrcuit islso broad tlat Zood resonance CO]QlthDS still
exist and its efficiency is not lmpaired,

) . " N RS
YRTER PIRING: : '

Q;'s,w_

N160" gwitch on "out® (”platé” of T ﬂhile changing).

Use 1,75 te 2,0 me or 3,5 to 4.0 me crystals.



¢ Do not attempt to reduce "coupling" beyond step 6 with “fine coupling”
beyond 50 in cases of high antenna impedance again as in the case of
160 meter tuning,

20 UETER TUNING:

a 7,0 to 7,2 me, or L.666 to 4.8 mc (14.0 to 14.4 mc harmonic) crystals
may be used. 3.5 to 3.6 me and 1.750 to 1.8 mc crystals may be used
but caution must be exercised as it is possible to obtain outpuf at -
10.5 to 12 mec. Reduced drive will be noted with the latter crystals.

b In nearly all eases of 20 meter operation the "coupling" switch can be
set at 7 and loading accomplighed by "fine coupling” alone. The "fine
coupling"” should never be advanced beyond a setting 70 t 20 meters
with "coupling" et 7. s

15 METER TUNING:

a '7.0 to 7.15 mc erystals are preferred. 3.5 to 3.575 me crystals mey be
used with limited 4D32 grid drive,

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

10 and 11 METER TUNING

a 7.0 to 7.425 me or 6.7, to 6,8075 mo crystals are recommended, 14.0 to
' 14,85 me_or 13.48 to 13.615 me¢ 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
24,5 to 25,987 mc output is possible.

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

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

If difficulty is experiencedlin 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 bands):

a Tune oscillator stage as usual,

b Turn "drive" to O,

¢ Turn "meter" to "plt®,



d Turn "plate" switch on,

e Turn "driver" up to about 4 while watching the plate cwrent,

f 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 then 1
ninute. , #

g Turn "plate" switch off and check "grid" current. Log settings if dif-
~ ficulty is anticipated in retuning under the same conditions.

7 PHONE OPEﬁﬁTION:
a Tune up Viking I in "cw" position.
b Turn the l.‘plaa«tna" switeh off,
¢ Turn "phone-cw" switch to "phone".
d Turn "audio" to "0O".
e Turn "plate" on, If squenl is heard, turn "plate" off immediately and
reverse 807 plate caps. Defore dolng so, be sure the high voltage is

off by shorting plate caps to_transformer case with an insulated screv-
driver) '

£ Connect a high impedance cfystal or high ocutput dynamic microphone to
the connector marked "mic",

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

near full mpdulation for periods of more than twy minutes as the power
supply loadfing will be excessive. & small downyard reading of "plt" is
normal duriphg mogulation, |75

Mw-{/v},

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

b Plug the VFO output cable to the VFC coax receplacle &t the lsft rear
of the Viking I chassis. A 50 to 150 mmfd isolating ccndenser may be
 needed in the center econductor of “he connecting cable to prevent the
fAU6 grid from being shért circuited if the VFO output has a continu=-
oug D.C. path to ground.



¢ Use the VFO in the same manner as crystals are usnd 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-
ters, The 160 meter VFC signal will also drive 40 meters satisfactor=-
1ly. Six volts of A0 meter VFO excitation at the 6AUG grid will be
sufficlent to drive the Viking I to full ocutput on all bands, 40 meters
through 10 meters, The R, F. Voltage at the 6AUS grid should be limit-

blocking.

/—E It should be borne in mind that qggﬁmlghunuajﬁLgMEEQ to Cher or drift

L‘N

is multiplied when the transmitier's output frequency is tWo, thrée, o

O s

Tour times the V,F,0. output,

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
with the received signal in the receiver, If the coupling of the Viking
T exciter stages to the receiver is so close that the receiver tends to
block, the exciter stage can be disconnected from the VFC by tuning uhe
"erystal" switch to the ¥5 or #6 vacant erystal positions while adjuct-
ing the VFO, (encurh VFO coupling takes place iF the #1 and #2 position

to excite the 6AUS uomewhnt
S~ . )

f Zero.beating.signals in'phone operation is done by furning the "phone-
ew! switeh ©0 "cw" and proceeding as described previously., In cases of
very weak signals the recelver BFO may aid in making the VFO zero beat
setting,
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D Viking I Pi-Fetwork Tuning and Uarmonie-Suppressicn

Tha i tun:ng/roupllng network in the Vi klnc I is uangned to load the fi-
nal amplifier into antenna res istances of nominally 50 to H00 ohw thrrugh-
aout its frequency range. In addition, it i capable of "tuniay cut! saw
riez antenna reactances np to several hundred ohms to complete 2 good
match to most unbalanced antenna systems, The range cf cntenno impedancesn
wnich may be matched by the pi network at frequencies higher than 7.0 mcs.
extends fzom roughly 25 to 2000 ohas,

UJkien the transmitter is well grounded and Lropﬁrl' tuned, the harmonie

A——— e —

suppression is egxcellent, generally much better than other coaventional
metliodr of antenna ccupling, This should he of interest to améiaurs af-

Tlicted with TWI ¢r other hiph fremuency interfersnca problems,
& . N

Imporbtance of proundings : \

. .
Te obtain proper tuning, coupling and harmonle sunpressicon with any trans~
nitter antenna coupling gyveoem, the part of ths cirenit desipned Lo oper-
ate at BF grouad potential izt be at RF ground pobtentisl., 4 "room full of
RF" is evidence that a high BE¥ potential exigis on something in or near ihe
rooms In aany cases the source of RF iz the transmiitter's chassis and
powor cord, The power cord is very clozely eoupled to the chassis by the
electrostatic shields of tho power transtormers, This condition is verr
undesirable for severual reasons, Three nbjecticnsl Tacthors whizh obviously
affect the loading cf the transmitier when poor grounds are involved are:

a The inpedance that the output terminal of tihe Yransmitter loeke into in-
cludes not only the truc antenna to ground impoedance as presented by the
antenna feedlinn but alge the transritter chassis tn ground irpedance,
Thiz sdditional impedance in sone cases will raiae the apparent anterna
impedance to such a high value that it cannct be loaded ‘v tha pi net-
WoTk,

b Part of the transmitter's power is lost in the ground system dus to radi=
ation nf the ground lead, power cord or cahinet, This power is quickly
dissipated in surrounding objects and contributes nothing to effective
radiated power except to dlstort the antenna's normal field pattern,

¢ It is conventional, 2n designing a trancmitter, to bypass harmonics or
cany passible sources of stray high freguency currents to the chagais on
the assumption the chassiz will be kept 2s near sround potential as
pogsible, When a high impedance is presented to these currents at the
chagsis they are atle te radiate to come extent rather than be ﬂarfnd
harmlessly to gromd.

How to obtain a eood ground:

What may appear to be a pood grourd at one fragueney may nrove ta be a poor
ground at another. & single ground lead nay “ave "standing waves" on it



Aue to its length. #hile it may seem difficult to obtain a good ground aver
a wide range of frequencies, 1% ¢an bé done and will be well-Worts the -
trouble whe ingresced Tadiation efficicncy, ease of antenra loading and
rodticed TV and BUL @¥e ¢onsidered., There is 8lsc reduced danger of damage
ing microphonss, Tacelivers gl noner assoc.ated equlpﬁénﬁ"witﬁ_éiééﬁﬁive

RP fields., T

4void using the "cold" sids eof the power line, power line conduit or zas
lines for RF_ grounding. ToUr Food relavionship with neighbors and tae
safety of your family may be jecpardized by RF in tas wrong places. 5Some
suggostions which may help to obtain a good ground arc: '

a Woter pipes or mobal building structural members ere nsually geod
sourecs of carth grounds,

b Use heavy conductors (#14 or largcr) beitween the conncction at the

eround point and the transmitter. Copper ribbon is excellent for this

DUTDOGE .

¢ The use of sevgggijground leceds, each of a different length ard scloct-
ey TR v
¢d at random may be nelpful in keeping prounding imnedancs low @t the
transmiticr, even thougn The trancmitier is some distance from £ true
tarth ground, Thc possilility of obtaining an effective jrean at any
frequeney throughaut the transpittor's range is guite good., If &t any
one froguoency Wm nroscrts g lov impedancs £t the
chiazts et et PRIV oL A oundcd, Oy CRENpinz thc Loapth
B oreof thrErond. Tn0T e iTTIta Ty, 8 cood ground cun oitten be
cbtaincd #t & TFoqUcncy vhich has booh troublisome, In hringingscveral
Icads Tn the Tronsmiticr, small closed loops war the transmpiticr or
aptonna foed Line should bo aveided,  Tndugtiop {iolds willfond to
raisc the impodsnce of thno ground leads.

i

d In cascs vhers it is impossible 4o obtain » good carin ground, conncet-
ing tho transmitter chassis to some systom of conductars boving a voery
low offactive impsdance to ground compared to the antenns Impedunce miy
bo holpful. Usually this artifleial "ground” tales the form of o gys-
tom og_:adial s7ircs sproad horizentaolly on the floor, q_gxidugﬁﬁipf
@ires, or a Jarme metal shoot on tho floor bilow the traasmitter. Te
be offcetive, tho minimum arca covored by tho motal eonductors shoudd
hg_zgggh&ygequiGEIEHE*E6"5“3&narv;‘tﬁﬁ‘1€ﬁ§fﬁ_§f ong side of walc
npproachcs a quarter wavelength, This system of "arounding" sheuld bo
cxporinontad with before comaitfing the lecotist to any pormanent in-
stallation,

¢ A._simplo counterpoisc made up of a single wirc attached fo the chassis
may be holpful., On 10 metors a length of 6 te 8 fact may bo attached
and the open end cut off 4 inchus at a time until the chassis beeoncs
"colder®. The open wire may bo allowed te drop cleng the floor 0l
though its open ond will be somewhat "hot",
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f & rough on the effectivences of the tronsmitter ground may be
made by touchlng he chaesis whiile watehlng the Pa cathode current and
grid current with the transmitter operatiry into its antenna., & change
in current upon touching the chrsgsgis is indicative of an ineffective

cground, If a neon bulb, Neld bTatween the [1.gers, ¢an be ignited bty
touching a _contach To tha chagels, tho Hr ~reserl 1y eXcesgave - and is
another indication of an inelfective grouni. In cases-.where the trane-
-mitter 1s feerding a low impedance artenna, the test by touching the
chassis 1s more relisble since 50 to 60 voltr is roquzred to 1gn1te
the neon lamp, =
R

Loading Random &ntennag with the Pl Nefwork:

Loy 27 H, crgldy

ot ity iy frams

7 it s fbing

Jith the transmitter chassis well arounded, corrsctly decigned artenna
systems having relatively "flat" unbalanced fesder systems, can eusily be
loaded by following toe instructions already g;ven, provided the anternas!
terminal 1mpeﬂances fall within the ranre of the pi network. Feading a
balanced system with a feedline over a quarter of one wavelength long, moy
prove to bpe gurprisingly suvecessful 'If +he ‘transmitter chassis is held et
ground potentizi, The traromission lirez betwecen the transmitter and
antenna will tead tn assume a parcial Lalance a% the antenna, BSone stand-
ing weves will result but moy aot he excessive, Metihods of changing frox
an unbelanced to balanced tronsmission syastam are discussed in the ARRL
Radic Amateurs Hondbook and devices for tecomplishing this clange over ihe
amateur bands are beglnning to be availablé commercially.

ﬂﬂﬂ@ Cen

intennas having randon lengths, random feed péints and various types of
feed lines wlll exhibit widely different resistaonce and reactance charsca
teristies. It i1s well to remember that the feciline 1s a very importeni
part of the system. A common example of the random antennz iz 2 horizcne
tal wire fed by a single wire feed line. 'Tue feedline in this case actu-
ally becomes part of tue radiating system, An antenns of this tyme can,
in most instances, be fed by the pi network directly but there are crit-
ieal dimensions where the antenna séries resciance. (inducive or capaci--
tive) becomes too high and the antenna r951stance can become e1ther too
high or too low to be matched by the 'pi network,

Y
oo Vg [P

n
-

Z

> 2
ey Kf;{fﬁﬂz

ntennas with high terminal resistance or reactQHCE_qan'usu&lly be recog- +3
nized while 1 a the fj the Vi I, The final amplifier

is normaliy orled bv educing ouplink ¢ ' in ‘
fsmall steps;*ssqaﬁlnﬂ & ampt FTONENCE each Line, Tbls’5§7ﬁ]+q x&q Plit

"in an ivcreage i PA nathode currpwt ana 138 conbinued anbil full leading
ig mschicved, Ir however, @ point is reached where decreasing Una ouLphs: ij‘ﬂ;’”**
Upling rapa6TEBF_TEFTTTT7?*TKHTTEEH11 Tn & narked increase in rA cabb-

o j-'f 7 oAt

ode current and vhe PA 1s not Tully Toaded, the antenna can be assumed to - .
have a gh res;s ance or vnnﬁ+ﬂnﬁe thla frequency' PIJ;MgtanwAW P2

_} L

fpfd'pi\'.“mu Jﬂ M’

Antenn&s with low termiﬂﬂl_lmﬂggﬁggg_iigf1at&nce and reactqrce both low)
céﬁ‘ﬁﬁﬁﬁiﬁ§_be recoganed hy 8 noticeatTe lack of coupling cepdenser
LLings normally uwged 8T The operafxng frequency.

‘There will be little or no detunlng evldencmd ag Uhe coupling.control is
'changed
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Several things can be tried in an effort to bring the antenns system ine
to the tuning range of the pi nelwork:

A

Change the length of the feeder line betwern the antenns and trans-
mitter experlmentallv 1/8 to 1/4 wavclength,

Change the point of connection of the feedline to the antenna 1/5 to
1/4 wavelength. ‘
Change the antenns length 1/9 to 1/4 wavelength Antennas shorter than
1/8 wavelength {antanna end fecder) may be difficult to load, They
present a high capacitlve reactance to the tramsmitter ouipul terminals,
Effective antenna lengths in the vicinity of 1/2 wavelength will in
goenersl exhibit characteristics of high resistence, high reactance
(inductive or capacitive), or both.

"load" the antenna feeder bylplaciﬁg an inducter or capacitor in sories

. to cancel out the reactance of the antenns feeder. . This may require

considerable cut and try and will affect only the reactive component of
the antenna impedance, However, it can prove useful in sone cases,

I, type matching networks of inductance and capacitance may be used to
aid impedance metching. Much cdiscussion of this more elaborate methed
of bringing the antenna impedance within the range of the pi network
could be included, however, the few cases where it is necessary do nct
Justify inclusion herein., Textbook and handbook diseussions will be
helpful if work along this 1ine is pursued., There is danger of resonat
ting the coupling condenser of the pl network when using an exterral
coil. This should be watched as excessive voltage built up across tha
coupling condensers can cause damage. Improper coupling or loading
will teke place under thegse conditiens,

/ 4 Dangers to be aveided and hintg which may further aid in hsrmonic and TVI

[ reduction

L

a,

fhen loading high impedance antennas there is z temptation fo "sgueeze"

att into the sntenna ?XEgE;;;Egﬂf%ﬁjﬂ%&ﬁiﬂg;c&ndeﬂﬂﬁfS ag
ogsible, Harmonlc supp® ependent, %o a great extent,
on the amount of coupling capacity in the cireulf, It is wise to uie as
much coupling capacity as practicel et all 1imes. The proper amount of
coupling when the entenna impedence is hipli, can be conveniently deter-
mined by holding a neon lamp against the antenna fesder. The coupling
condenger can then be opened until little increase in glow is noticed
when the coupling condenser and tuning controlg are adjusted for maxi-
mum output, & decrease Im ccupling capacitance beyond this point may

. cause a higheT = CUFrent reading dus to reduced platé circull effi-

ciency. ‘Higher'harmonic cutput will aldad reswlt a8 THE 8oupling capa-

c¢ily is reduced beyond The point where the outpul hag leveled off, The

Fandom antenna sy=-em may present & mors favorahble impedance to harmenic

outprt than *‘he output on the fundamental frequency; hence it is well to

=21




3 uap a5 mych coupling capacity as is practicgl. It is well to remember

that the amount of coupling capacitance needed is dependent on the oper=
ating fFE_ﬁEﬁcy. Fﬁr e¥AnplE, 2,000 mlcro microfarads &% .5 MO8,

' 5 %0 wicro microfarads at 28,0 mes, These Are the values

’HEE§§§E§§_¥5 vouple resistive locads of lessd Tham 50 .ohmg, at the frequen-

. ties stated

b The low frequency bands {80 to 160 meters) may present the danger of
doubling in the final stage when the antenna impedsnce is high. If the
coupling condengers arse reduced to values comparable to the eapacity
of the tuning condenser (CR9) the net plate tuning capaeity is reduced,
as these condengers ars effectiveély in series, and it becomss very
possibls to insdvertently tune to the second harnonic ingtead of tle
fundamental of the- inteénded output frequency. Ty avoeld dpuh11ng in tio)

final the initisl tuning should be done with all the ou +

in the eircult and the final funing control starting from its

The first dip of the amplifier cathode enrrent as the

ng control is advanced fram zero setting, is the résomant pdint

for the fundamental output frequency. As the coupling condensers are

reduced. the tuning control should be reset, toward zero, for minimup

Jcathode current so that the original plate cirenit resonant frequency ED ‘4
i

: is paintained, Av01d reducing the coupliﬁg_ﬂgﬂdﬁﬂﬁﬂ:_ualuss-balnm_tha

U no afpul levels off as discussed previcusly. No danger )
\ of doubling in the final will cccur 17 thHe proper tuning method is
fcllowed, For some high impedance ecupling conditions on the low fré-
qieney end of ths 160 meter band, nuch of the outpit coupling copacity
may be cut of the circuit as the antsnma is logded &nd the tuning con-
trol may approach the maximum tank capaeity setting {(dial zero) and
tend to go bayond, The amplifier ig quite brosd on 160 meters and if,
under these conditions, the tuning control is left at zero, the output
coupling capacity can be reduced slighily more as tere oubtput is indis
cated by a neon lamp or plate current incresge., Fven though tne ampli-
Tier géems t0 be out of resdnénce, it willl still be resohant, unless the
output coupling capacity has been reduced excessively, and the effi-
clency will be guite good.-

¢ If the power line voltage is lovw or the high voltags rectifiers have
low emmission, the loaded plate current may not rsach the normal value,
This conditlon should not bé confused with the inability of the pi netw
work to lead an anterina systenm,
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E Trouble Shooting

1 SGHEMATICS * PHOTOGRAPHS,. AYD CHARTS aid greatly in trouble shooting; use
them. Part 2 and 3 list typical voltage, current and win_ding resistance
values, individual transmitters may very somewhat from the values shown
but generally no more than 10 to 20%, Parts 4 -through 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
facilitate component. and wire location in the Viking I.

BE GAREFLTL when me¥ipe HIGH VOLTAGE m@asurements. DC NOT TAKE CHANCES,.
) he high voltage conden-

ser but use a well ingu.ated screwdrmar to short any high voltage

point to chassis by first g;rounding the serewdriver to the chassis and

» bringing the shank to.the terminal to be di'scharged.

411 power sugglies must be of:

making '

measurements ‘.

2 Typical Viking I volteges and currents with the 4D32 Final 1oaded into a
50 chn loads

. a
—

ation: J.lENr 60 cycle ac input. vol'tege nleasurémen‘bs rnnde wlth
0,000 & /volt voltmeter..

Frequency 28,868 mc

./R’le\ Crinve -1 . 29 )
P.4. screen and plate current 260 ma

NB—7"

P.A. 'ér‘;d current m Wedey \Q ‘*”""(*_
;?.A\." plate'voltéée." %-565"9’ |
P.A. screen voltaée' ' + 285 V. |
P&, grid bias (total) =97V (<7W no sig)
Power 'ou;bj:»ut | -llél_;la;;ts_
Buffer current : 3& 8 |
Oscillator current 5.5 ma
Low Voltage B + 4 265V
Bias Supply Voltage -80 V (with 9.5 ma 4D32 grid
6AQ5 fixed bias ' -25 v current)
807 fixed bias . -37V "
C oy e L L ' sl e fe F G

-/,

(,l'.‘—-'({_r_\{__,‘z: é .4‘ : / - 20 -

'f.r’;”(f '{‘f

D 8‘“ (4 'kﬁz rk l“r j fo-of e e f" " C ) i A “‘,".,, b[ .; R N
\q £ L0 with R RV A
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6AUE speeeh amplificr (socket X1) scrcen voltage +88 V (no =ig)

GAU6 speech amplifier plate veltage -Loe v
GAUS audio driver (socket X2) sciuen voltage +150 V 0
6AU6 audio driver (socket X2) piate voltige 263 V v

heration with the above input conditions. Oniy readings
vary. significantly from,cw. opbret;ou or-apply only to phonc
'operatlon arc recorded. Approximately 305w méduldtion was applied
during measurements.

."_ .’L%M_T:‘Q‘é . . 'y 5 TR
FAA. sc;een and plate current 230 ma é—'— 5
P.A. plate volitage . —+620 V
P.A. screcn voltage +280 v

Power output 110 wotis \Laxllt; and side bunds)
102 wmtfs {no signal)

g

Modulator 807 seycen voltage 4266 V

Modulator cathode cursent G0 me (75 me no algnal)
The no signal "Med” current should b between 60 WNL
to“@d’ﬁa . 7 Xe
he High voltoge divider R13. (WITH PO'LR OF"

3 Transformer and choke winding rusistances : anc open circuit voltoges

Winding Color of Leads Resistance ' Qpen ‘dki e voltggé
- ; (112 V 60 cy input)
Tl P1781 115 V pri., ©blick to black 1.0 ohms -
sceondary  rcd to yel-rd 105 865 volte
‘ yel-rd to other Q9 : . 865 -
T
T2 P1893 115 V pri. Dbicck to black 2.5 “m-
L.V. see. red to yel-rd a7 8
.yel-rd to other 95 298
S ord ' R
Bics sce.  blue to blue L6 140
Fil green to green less thrn .1 6.4
L.V. rect. browmr to brown .2 o
H.V. reet. yel to yel 3 5.2
- 2] -
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Winding Color of Leads Resistance Cpen ckt ac voltage
(112 V 60 cy input)

L1 P1783 H,V. choke 95
12 P1501 L.V. choke 280
L3 P1784 Bias choke 440 Open circuit
' 100¢ cyele inductance
T3 P1503 Audio pri. red to blue 210 approx 2.6 H
Seec, black to yel 110

black to green 105

T4 P1992 Mod,. pri. red to brown 100 1.5 t0o 1,75 H
red to blue 95 1.5 to 1.75 H
kod. sec, Gn yel to green 36 (.01 bypass condenser
rd yel to yel 36 €32 must be disconnact.
ed before measuring ia-
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 sugzest means of analyzing other symptoms
related to those mentioned.

\ )
W(NEV/E? REPIACE FUSE WITH A VALUE HIGHER THAN 5 Aﬁ;@
—-—-_-_-_"—_'—"—_.a

4 TFuse blows when_"Fil“ is turned on:

Check 6AL5, 5Z4, 6AU6's and 64Q5 tubes for shorts between plate and other
elements,

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

The low voltage B+ may be shorted. An ohmmeter test of the exciter coils
to chassls should show approximately 25,00C ohms,

If no short is found on the B+ line, check the transformer windings for
shorts to ground or shorted turns. Open c¢ircult voltage data may be
ugeful in finding turn tc turn shorts,

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

Check for condensed moisture on 5R4 sockets X8 and X9.
Check 5R4, 4D32, 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,
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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.,

F. EXCITER:

No Mosc," current may be due to "ew-phone" switch on phone, key open,
64U6 filament being open, or na L.,V. Bh

- "Grid current low and "bfr" current‘low - may be due to.a weak buffer oo

oscillator tube., 4 few 64Q5's or 6AUG may -siiow 'good emmission in a trbs
tester but will prove toc be poor R.F, amplifiers, Check tuning curves
40 be certain tuning is near ths expected setiing,- 4 9 ma 10 meter grid

current. 15 suffic1ent to drive the 4032 to full output,

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

Erratic keying usually can be corrected by adj usfing the "oscillator
tuning, 1If this does not correct the condition the erystal nay be sus-

‘pected as normally the Viking kays clennly with most crystals,

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

7 Inabllity to tune Final::

a-

b

Check position of 160 meter switch.

Check for loose connections in the tank and loading circuits,

8 1Inability to load Final:

a

b

c

Check ground connections,
Check antenna comnections.

Read discussion on pl network loading.

9 Report of excessive harmonics:

b

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

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

Read discussion on Pi Network Tuning and Harmonic Suppression,
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10

11

13

d In checking harmonies, the test receiver must be far from the trans-
mitter as the exciter stages are harmonic generators. Also remember
that an excessive fundamental signel 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 carriers:

a These spurious signals originate in the crystal. A few crystals will
show some excitation near the fundamental mode of oseillation. Oscil-
lator tuning may clear this condition in a few cases but usually the
erystal must be replaced,

R.F. on Chassis or Mike:

a Ineffective grounds or a very low impedence at the antenna termination
to the transmitter may cause this - usually the former.

b Read discussion on grounds in the pi network tuning discussion, Page 15.

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

High 4D32 "plt" current with Key up:
a A fixed bias failurs 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 audlo is turned up, acoustical
feedback between the mike and receiver may be the cause.

¢ A microphonic 6AU6 in the speech amplifier can originate a ringing or
squealish noise. ‘

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