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WARNING

The voltages encountered in th1s piece of equ1pment are hxgh enough to cause fatal :
~injury! Practice safety rules until they are second nature. Always: turn off the high .-
voltage. before. ~making any, adjustment inside the transmltter. Never depend ona bleeder
resistor.to discharge filter capacitors._ ‘After the power is. tur off, short circuit the
- high voltage circuit. Never operate the transmitter with any other than the recommended’
fuses in’the primary:. circuit. . The fuses ‘will protéct your ‘equipment;. in-case.of accidental-
contact; with the high ~voltage, they may save your-life, . If children have access.to the: :
, pen transmitter, always disable the. primary circuits by removing fuses, ‘or the high
voltage:-circuits by removing. rectiﬁers. “Always s remove the line rd plug from th
sodrce when working :lnsidewth' . : 1tter. =




v

A.

" two crystals for spot frequency operatlon.

10

- :Ma‘ximum‘ output power is essentially constant throughout the operating range.

= Constructmn _

A perforated cadmium piated steel cabinet and cadmmm plated steel panel result in total s
enclosure with adequate ventilation, = ISR -

INTRODUCTION

Function

 The Viking Valiant II is a self contained radlo frequency transmitter des1gned for ama-
teur service. It may be used for CW telegraphy, AM modulated phone or, with a suitable
exciter, SSB phone communication.

Approximate final amplifier ratings are:

Mode Plate Power Input* RF Output*
CW 275 watts’ 200 watts
AM 200 watts 150 watts

~ SSB v 150 watts (P.E.P.)

‘The ranges of operating frequencies are:

1.75 mcs. to 2,0 mcs. -

3.5 mcs. to 4.0 mcs.

7.0 mcs. to 7.42 mcs,

14.0 mcs. to 14.85 mcs. v

21.0 mcs. to 21,6 mcs. -
26.9 mcs. to-27.36 mcs. ’

28,0 mcs. to 29.7 mcs.

- The transmltter is 21 1/8" w1de, 17 3/8" deep, ll 5/8" h1gh we1ghs 83 pounds net

All operatlng controls are located on the front panel as well as the meter, frequency

: determining dial and p1lot lamps. Microphone input jack, -keying jack, phone patch input, -

¥ aux1hary power receptac le, SSB input jack, RF cutput receptacle, relay ]ack and grouna

; stud are located on the rear of the chassm,

To a1d in eliminating spurious radiation which mlght result in interference to other

‘services such as television broadcasting, the transmitter cabinet serves as an effective
- shield. Monel metal braid is used to bond the panel and seal all possible openings be-
~ tween the one-piece cabinet and panel. The meter is shielded at the rear and has individ-

ual RF filters in meter leads. All external connections such as power cord, microphone

" input receptacle, relay jack, etc, are equ1pped with 1nd1v1dual RF fllters to maintain
_cabinet sh1eld1ng 1ntegr1ty

2/52 f i

U * max1mum 1nput dependent somewha on power hne voltage |
(P E P )peak envelope power T BRSO g ¥

Operatmg frequency is determined by the bandsw1tch and h1gh stab111ty temperature

N COmpensated 1ntegral variable frequency oscillator, both controlled from the front panel.
i The oscillator is calibrated directly in output frequency and the 1llum1nated dial prov1des
f'cahbratmn pomts in 10 KC 1ncrements throughout the frequency range. - S .

Socket J7 located behmd a dummy knob cover -on, the front panel w1ll accommodate

5 T R




Auxiliary Equipment

A.Microp‘hone'-‘ - For phone operation a crystal or high impedance dynamic microphone is.

required. The Valiant Il is equipped with a low current DC "push-to-talk" relay requiring
only a m1crophone with a "push to- talk" sw1tch to actuate it.

Key - Any hand key, "bug or electromc key avallable may be used for CW operation.
The DC current thru the key is negligible and a keying relay is not required.

SSB Exciter - - For SSB phone operation the transmitter required approximately 3 watts
of single sideband suppressed carrier excitation at the output frequency. This require-
ment is met by the Viking SSB Adapter and by a number of commercially available SSB
exciters. The output frequencies a‘{allable and quahty of the SSB signal are dependent
upon the de31gn of the accessory exciter.

Antenna Coupler - - Unbalanced resistive antenna loads from 50 to 500 ohms impedance
may be matched by the pi-network output tuning system. Antennas are easily designed to_
fall within this impedance range and an antenna coupler is not then required.

If it is required to work into two wire balanced antenna transmission line systems or -
to work into highly reactive antenna systems such as may be encountered by using one
antenna for a number of different frequency bands, an antenna coupler such as the 250-23
JOHNSON ""Matchbox" should be used. Alternative solutions to antenna matchmg problems
may be found in the ARRL Handbook in the chapters "Transmission Lines" and "Antennas”.

Low Pass Filter - - While the pi-network output circuit of the Valiant II provides good har-

_monic suppression, there are many locations where harmomc output must be reduced to

an absolute minimum to avoid interference with "fringe area" television reception. In °
this case a low pass filter such as the 250-20 JOHNSON is a highly desirable accessory.

-Since a low pass filter is a fixed impedance device (52 ohms in the case of the 250-20)
-antenna impedance matching ﬂex1b1l1ty must be achieved by usmg an antenna coupler aftef

the low pass filter.

. . Power Requirements

#The Valiant II is designed to operate from a 117 volt, 50/60 cycle single phase AC line
voltage source. Since the variable frequency oscillator and amplifier screen grid voltages
are regulated, the equipment is substantially independent of line voltage regulation w1th1n
the lin‘nts 105 to 125 volts. With 117 volts line voltage, power consumpuon is:

Standby 185 watts o
Key down CW (fully loaded) 560 watts
Phone, fully loaded, speech modulation 560 watts

(aYerage peaks)

B. ~DESCRIPTION

‘1.

2/62

Exciter

~The Valiant 1I exciter section consists of a 6AU6 (V1) variable frequency oscillator,
a 6CL6 (V3) crystal oscillator/buffer and a 5763 (V4) frequency multiplier/driver. - -

The primary method used to establish frequency control is the 6AU6 high stability

‘electron coupled oscillator. :The ‘oscillator is voltage regulated and témperature compen-
:sated.”>Drift:and frequency shift due to temperature rise or line voltage variation are neg-

ligible. The construction of these circuits is.extremely rigid to minimize the effects of
shock or vibration. The 6AU6 oscillator and its associated OA2 (V2) screen voltage

-2 -



regulator are housed in a separate compartment, carefully shielded and isolated from

all other radlo frequency mrcuts to av01d frequcncy modulauon of the oscxllator output.

The osc1llator is equ1pped with two separate tank circuits, one coverlng the range
1.75-2.0 mcs. for output on the band 1.75-2.0 mcs. and 3.5-4.0 mcs. The other tank

‘circuit covers basically the range 7.0-7.42 mcs. for all other output frequencies except

the 11 meter band. Here the oscillator tunes the range 6. 725 mcs. to 6.84 mcs. for
output in the range 26.9-27. 36 mcs. Oscillator tank circuits are selected by SW1 actu- .

- ated from the shaft of the bandswitch SW3 by the drive arm D1 and the cam D2, Oscil-
-lator frequency is determined by the capacitor Cl1A, B drlven by the main dial and

planetary drive assembly D3.

: N ‘ :
Using VFO frequency control, the 6CL6 crystal oscillator/buffer serves as a broad
banded amplifier/frequency multiplier and serves to further isolate the VFO from

- succeeding RF stages. The plate circuit is switched by SW3A, the deck of the band-
- switch nearest the front of the transmitter, :

With switch SW2 in the "C1" or "C2" position, the VFO is disabled by removing
L19 from ground thus opening the cathode circu:f of V1. At the same time, one of the

- ‘crystals is connected by SW2 between the grid of V3 and ground. V3 then becomes a

""hot cathode" crystal oscillator. In the "Cl" position of SW2 a crystal connected be-
tween pins 3 and 5 of J7 is operative. In the "C2" position the crystal connected between
pins 1 and 7 is in use. o .

With SW2 in the "VFO" position the cathode of V1 is grounded thru L19, the plate

- of V1 is connected to the grid of V3 thru the coup-mg capac1tor C22 and the crystals are
o removed from the circuit, : o : -

- These same condinons exist when SW2 is switched to the 'zero' pos1t10n plus the -

' ’ﬂfact that SW2 grounds pin 7 of the 12AU7 keyer (V11) thus keymg the whole exciter. cha1n

“The 5763 buffer/ multlpher (V4) employes a tuned h1gh Q plate c1rcu1t operatmg on
the same frequency as the final amplifier on all bands.  The plate circuit is switched by
SW3A, is tuned from the front panel by C7, the dial being marked "EXCITER". This -

" -stage is protected against excitation failure by the cathode resistor R60. - The buffer
" ‘switch-and coils are shielded to guard against interaction with other circuits. :R51 - -
. operated from the front panel and marked "DRIVE" controls the screen voltage of the .
C '5763 thus controlhng the excitation to the fmal amplifier. - T

.. RF Amphﬁer '

This stage employs three 6146 tubes (V5, V6 and V7) connected in parallel Layout

"and design is such as to provide high efficiency together with stability and freedom from. ‘

spurious output. The high Q pi-network output circuit has good efficiency throughout

- ‘the operating range and provides excellent harmonic suppression when operated into- non-’ " :
- -reactive loads of 50 to 500 ohms impedance. The range of antenna impedance which -

. may be matched at frequencies above 7 mcs. extends, roughly, from 25 to 2, 000 ohms.

.. The output capacity switching assembly (C41, C42 and SW6) is arranged to av01d 1nduc- o

< tive loops couphng back to the precedmg stages. S ; g

The mductance in the plate circuit of the amphfler is sw1tched to change bands by

. ‘means of the rear deck of SW3B. The amplifier is tuned to resonance by means of C8

' . .: operated from the front pane] by the dial marked "FINAL". The knob of SW6, the coarse‘».:?.v

2/62 -

coupling switch, is marked "AU.: COUPLING" the d1a1 operatmg C9 the output couphng e
R fcapac1tor is- marked 'COUPLING FINE" R A P LI RN I DS
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The 6AQS5 clamper (V8) is an integral part of the final amplifier circuit in that it
protects the amplifier under conditions of no excitation. With the "MODE SWITCH"
SW4, in either the CW or AM phone position, removal of excitation to the final amplifier,
_either by.reason of keying or detuning of the exciter would cause the plate dissipation
to rise prohibitively. Removal of excitation to the final amplifier eliminates the self
bias generated at the grids of the 6146s causing the potential at the control grid of the
6AQ5 clamper to shift in a positive direction causing the clamper to draw current.
Current flowing in the clamper plate circuit increases the drop thru the resistor R16
thus limiting the potential at the screen grids of the 6146s and the plate dissipation.
With normal excitation to the amplifier the voltage at the grid of the clamper exceeds
cutoff the clamper then havmg no effect on the circuit,

To operate the Valiant IT on SSB requires an SSB exciter capable of delivering 3 to 4
watts peak envelope power output at the desired operating frequency. Both the 5763
multiplier and the 6146 final amplifier tubes are used as linear amplifiers in this mode
‘of operation. Provision is made to bring out VFO output for use w1th V1k1ng SSB
Adapter or any exciter requlrmg it.

3. Audio Section

 The speech systerﬁ consists of a 12AX7 (V12) cascade connected dual triode speech
~amplifier, 6AL5 (V13) diode audio clipper, 6C4 (V14) third audlo amphﬁer, 12AU7 (V15)
. audio drlver and push-pull 6146 (V16, V17) modulators. -

Two audio inputs are provided. J1 on the rear of the chassis is the micrdphone input.
_Terminal 1 connects the audio output of either a crystal or high impedance dynamic micro-
phone to the grid of the first audio stage. Terminal 2 and ground of J1 connect in parallel
with SW8 and if a push-to-talk microphone is used, the switch in the microphone actuates
the push-to-talk relay, RYl. The phone jack, J3, also on the rear of the chassis, serves
as a phone patch input. It connects between cathode and ground of the second audio stage
{V12B) and is in parallel with the cathode resistor, R29. This lead should be blocked by
a 0.1 mfd. capacitor to prevent shorting of the cathode resistor by the phone patch circuit

1f such a capacitor is not part of the phone patch unit,

The audio clipper (V13) will provide up to 20DB of speech clipping, markedly improving
‘the effectiveness of the transmitter signal., The audio filter following consisting of C94, '
‘C95 and 'L/45," may be conmdered as’a part of the clipper since it is used to correct the
‘audio wave form after clipping. "The filter also serves to limit the frequency response to
‘the range 250 to 3000 cycles. "Modulation level and degree of clipping are controlied by R34,
the clipping level control on the front panel marked "CLIPPING", and by R28,  the audio
gam control mounted on the front panel and marked "AUDIO".

4.  Power Suppliés

Three supplies are used to power the Valiant II. The low voltage supply rated at a
‘nominal 300 volts serves the exciter and speech system exclusive of the modulator. The =
- power transformer is T2 and the rectifier a 5V4G (V20). A separate wmding of T2 connected
to the cathodes of the 6BYSGA rectifier (V21) serves to supply rectified bias of -265 volts
:to the transmiitter.

The high voltage supply of 660 volts consists of the powe;r transformer.T1 and the 866A
ectlfiers (V18, V19). It serves to power the modulators and the final amplifier.

The 1ow woltage supply and bias supply’as'well'as all filaments are energized by switch
SW7. located on the left side of the front panél and marked "FIL". The high voltage supply -
‘is energized by the relay RY1 actuated by either SW8.or by a. microphone switch ‘connected -
between pin.2:and ground of JL.

2/62 - -



- = All supplies are protetted by the 8 ampere 3AG power line fuses F2 and F3 located

in the AC plug P9, A third fuse F1, 1.6 amperes 3AG is located inside the chassis on the -
rear edge. This fuse serves to protect the circuits associated with T2, These circuits
are independent of amplifier loading and a failure of F1 is 1nd1cat1ve of trouble wh1ch re-
quires opemng of the transmitter to service.

Two separate voltage regulation circuits are incorporated in the Valiant II. One cir-
cuit, an OA2 (V2) regulates the screen voltage of the VFO (V1) for maximum frequency
stability. The second regulator circuit using two OC3/VR-105 tubes (V9, V10) holds

- the screen voltage of the final amplifier to close limits when operating the amplifier as
a SSB linear amplifier. When the Valiant II is operated in the AM mode, thepair of
VR-105s regulates the screen voltage of the 6146 modulators (Vl6 V1i7).

The receptacle J8 has been provided to permit the use of the Valiant II power supplies
and modulator for other equipments such as a VHF transmitter. Removal of the: shorting
plug P8 from ]8 disables the entire RF section by removing the filament voltage. J8 then
has available at its terminals the output of the modulator, approximately 100 watts of
audio, 6.3 voits AC at 9 amperes, 660 volts DC at 350 ma., 300 volts DC at 75 ma. The '
660 volts DC may be taken out of the transmitter either modulated or as DC thus elimin-
ating the necessity for external modulator wiring. Any associated equipment, used with
the Valiant Il powering it, is controlled by the Valiant II control system. If push-to-talk
operation is to be used and a key:ng circuit is required then the output from J4 will oper-"
ate a 110 volt AC relay to perform any required function.

_ Normal use for J4is to supply 110 volts AC keyed by the relay RY1 to operate an
-antenna change over relay. ,

S Panel Nomenclature and Control Functions

, FIL - - Sw1tch SW7, in the up or "on' p051t1on applies power to transformer T2 applymg'l
filament voltage to all tubes, plate and screen voltage to all stages except final - ‘
amplifier and modulator. Applies fixed bias voltage to exciter stages, final ampl1- B
f1er, modulator and driver, - , ‘ .

2

L PTT MAN - - Sw1tch SW8, in the up or "Man" pOS1t1on apphes power o T1 puttmg plate S
- and screen gr1d voltage on final ampl1f1er and modulator., SW8 does not function
unless. SW7 is "on". The up position is for manual control and the down position -
(PTT) is for push-to-talk relay control by means of the mlcrophone push- to- talk e

sw1tch
METER - - Switch SW5, connects meter M1 to measure various tr‘ans‘rnitter'eurrents: 4
SWS5 Position - Current Stage . . Scale Tubes
OFF . N R ST .“,_,—_A‘.,
-0sC - - Cathode @ Osc/Buffer 0-5. . V3
BUFF: - Cathode Multiplier- - 0-50" . V4
GRID - - : - Grid - Final Amp. 0-25 . V5,6, 7
- PLATE . Cathode . Final Amp.". 0-300 . ~ . V5,6,7

MOD . Cathode _ Modulator . 0-250 ; Vvie, 17 .
-VEXCITER - - C7 tunes the plate cn:cult of the mulupher, V4 |

VFO - - ClA B determmes VF O f quency w1th1n the frequency band

o _;FINAL -- C8A B tank tumng capac1tor for flnal ampl1f1er‘. e

| 'DRIVE - - R51, controls screen voltage apphed to V4 thereby controllmg ex01tat10n to

e I fmal amphﬁer grlds,, D S




CLIPPING - - R34, audio clipping level control.

OSCILLATOR - - Switch SW2, selects either of two 'cryst:.ils or VFO freque_ncy control.
In the "zero" position, SW2 keys the exciter chain.

" MODE - - Switch SW4, in the "CW" position grounds the screen grids of the modulators
and short circuits the secondary of the modulation transformer. In the "AM" position
- applies regulated voltage to modulator screen grids, opens up the modulator trans-
former secondary short circuit. In the "SSB" position applies regulated screen vol-
tage to the final amplifier, removes excitation from V3 to multiplier V4, disables
modulator and connects the SSB exciter -output to the multiplier input circuit.

CRYSTALS - ~ Dufnrfly knob conceals socket]7 accommodating two FT243 type crystal
holders. Crystal C1 plugs into socket terminals 3 and 5, crystal C2 into socket
terminals 7 and 1.

BAND - - Switches SW1 and SW3, selects VFO tank circuit and determines tuning range
of succeeding exciter stages and final amplifier.

AUX COUPLING - - Switch SW6 adjusts the output coupling capacity of the final amplifier
- pi-network by selecting fixed mica capacitors. . L

COUPLING FINE - - C9, variable air dielectric capacitor, a component of the pi-network
~_ output circuit. This capacitor together with fixed mica capacitors provides a con-
. .. tinuously variable output loading capacitor. .

AUDIO - - R28, 1 meg potentiometer adjusts audio input to the second audio stagé,
. . determines modulator output level.. : o o

C. INSTALLATION
1. Unpacking (factory wifed transmitter)
e After removing the transmitter from its shipping container, inspect it thoroughly for
any possible damage from shipping, Claims against the carrier delivering the equipment
... must be made with the carrier's agent at the point of delivery. DO NOT SHIP DAMAGED
“-EQUIPMENT BACK TO THE MANUFACTURER UNTIL AUTHORIZED TO DO SO BY THE
MANUFACTURER. NOTIFY THE SERVICE DIVISION THAT A CLAIM IS BEING MADE
AGAINST THE CARRIER. S e

. In 'order to attach the knobs, install tubes and remove packing material it will be
necessary to remove the transmitter from the cabinet as follows: :

a. Loosen and remove the four tie bolts which are located at the top, left and right ends
of the rear of the cabinet. =~ ’ ‘ R

. b, . Ldosen_ and remove the screws around the_ periphery of the cutout located on the rear
.. ofthe cabinet. " | e e e
{ ¢. Slide the chassis out of the cabinet carefuily, training the line cord thru the large
© %o .. ... Remove the _]‘)aél;caggs‘ containing the knobs and the four ;')lug’s,, P8, a nine pin plug -
- with cover; P3, a phono plug; P4, ‘antenna relay plug; and P10, a5 pin jumper plug. - S
s ' Rémové the packing from arouﬁd'the‘ﬁh’;i amphﬁercoilandany i"]a‘."ddi‘tfivdt;dl packmg
... inside the cabinet and on the chassis. . .+ .

T



Remove the supports prov1ded underneath the chassis on the transformer mountmg

© SCTews. -

Install any tubes which are separately wrapped. Refer to Figure 1 for locations and

'Fi'gure 9, the schematic diagram, for the tube type numbers corresponding to the "V*" .

numbers appearing on Flgure 1. V1 and V2 will already be installed in the VFO com-

partment.

Check to see that all plate cap connectors are in place.
Replace transmitter in cabinet aftgr performing all tests and operation is normal.
Installation of Knobs

Install knobs as follows (set screws for all knobs are shipped separately and are
installed at time of mounting).

Install the large 2 3/8" knob, using one 10-32 set screw, on the 1/4" shaft extending
from the VFO planetary drive, being careful not to permit the knob to rub the VFO dial
escutcheon. Tighten the set screw.

Directly below the VFO dial knob, install the 1 5/8" knob on the "BAND" switch shaft -
extension using two 8-32 set screws. Set the switch to the maximum counter-clockwise
position and set the knob marker to coincide with the 160 meter mark. Tighten the set =
SCrews. .

Install one of the 0-100 dials on the shaft marked "EXCITER". Adjust the dial to "O" ~°
with capacitor C7 fully meshed. Tighten the 8-32 set screw. ' o -

Install the remammg 0-100 dial on the shaft marked "FINAL"., AdJust the dial to "O"
with the ganged capacitor C8A, B fully meshed. Tighten the 8-32 set screw. = ~

&

Install the balance of the knobs using 8-32 set screws as follows:

- Panel Nomenclature .~ Shaft Position .~~~ " Knob Marker Position -
-METER - SR "counter-clockwise RN © ) #
OSCILLATOR counter-clockwise - "C1"

‘MODE = ' i counter-clockwise ~cwr
- AUX COUPLING : ) counter-clockwise o ' "O"
FINE COUPLING : ' C9 meshed ) oo
AUDIO - counter-clockwise o "O"
~DRIVE - , ~ counter-clockwise , "o
CLIPPING _ counter-clockwise - "O"‘ '

g ;human hfe. Use extreme care and cautlon. - R

-2/62

' ,NOTE The operatlon of th1s equlpment mvolves the use of h1gh voljes dangerous to ;

Check the function of each knob to see that the indexing agrees w1th the markmg on -

~the panel (i.e. BAND switch on 160 meters with the sw1tch at the counter clockw1se
pos1t10n and 11 meters when fully clockwme) : ~

B1as Adjustment (adJust only if statlc modulator current is other than 50 70 ma)

*

, Turn the clamper potentlometer Rr& (located to the r1ght of V8) to 1ts full clockw1se
pos1t10n.g I ; . Sl L e




| bY SlOWlY t\}rnmg R6L clockw1se. L

Check to see that both of the 8 ampere fuses are installed in the line cord plug.
Check to see that P8 is installed in ]8 on the rear of the chassis.
Check to see that PlO is mstalled in J9 on the rear of the chass1s

CAUTION Plug P10 MUSTbe mserted in J9 at all times when SSB operatlon is not
contemplated.

With switches SW7 (marked FIL) and SW8 (marked'MAN-PTT) both off (down) insert
plug into 117 volt line. _

~ Bias voltages for the modulator and final amplifier are established by means of the
two potentiometers, R61 and R62, They are located on the side of the chassis near socket
XV21. These adjustments have already been made on factory wired transmitters. Access
has been provided by means of two holes in the side of the cabinet.

For finish adjustment set transmitter controls:

Control Position
MODE - , . Cw
DRIVE S -0 L
PTT-MAN . PTT (OFF)
FIL On

AUDIO 0

Final amplifier grid voltage should be -69 volts negative with respect to ground. Set
the potentiometer R62 for -69 volts amplifier grid voltage (measure at either end of L7
and ground) " :

To ad]ust the static modulator current, turn the potentiometer R61 to the extreme
counter-clockw1se posmon. Connect a dummy load to J6 and set the controls as follows:

Control o Pos1t10n
" BAND ' 80

VFO . - 3.5

MODE - AM

OSCILLATOR _ - VFO

METER i - Grid

FIL - On B
PTT-MAN - : PTT (OFF) . L
AUDIO 0

COUPLING . 1 AUX., 0 FINE
DRIVE = ' 2 —
CLIPPING ’ o 0

Switch the OSCILLATOR CONTROL to’ ZERO and tune EXCITER CONTROL for

“maximum drive. Adjust DRIVE CONTRQL for 8 ma. grid drive and return OSCILLATOR

CONTROL to VFO. Turn METER SWITCH to Plate Position, switch PTT switch to MAN

“and resonate the final. Load the final yp to 330 ma. and recheck grld drive. It should

be 8 ma. Tura: ;meter switch to MOD position. AdJust static modulator current to 60 ma.

‘7

»?

i

A E ’I‘hese ad]ustments should result in: oﬁeratlng cond1t10ns of 50—70 ma. static modu-
’ lator current on AM phone, appronmately 100 ma.: statlc amplifler plate current on

i ~“:‘SSB operation. "t e RO A

Clamper Adjustment (adjust only if ﬁnal key up current is other than 5 15 ma.)
- 8-



The clamper is used to reduce screen voltage automatically under conditions of no
excitation of the final amplifier. It is adjusted by means of R13, a potentiometer with
slotted shaft located near the rear of the chassis next to the clamper tube V8 (6AQ5).
This adjustment need be made only once, should be re-checked when changing V8, the
6AQ5 clamper or the 6146 tubes in the final amphfler. ’

Set up transmitter controls as follows:

Control Position

METER Plate

OSCILLATOR N C1 (no crystals in crystal
socket)

MODE Cw k

FIL On

PTT-MAN - PTT (OFF)

AUDIO 0

R13 was previously turned to the full clockwise stop. Throw PTT-MAN to "MAN"
position (On). Using an insulated screwdriver turn R13 slowly counter-clockwise until
plate current just begins to rise. Set R13 for 10 ma. static plate current. Turn switch
to PTT position (Off),  BE CAREFUL, DO NOT GET ACROSS THE HIGH VOLTAGE!

5. Operational Checks

a, Position the controls as follows:;

. ~ Control . : Position

' VFO : 3.5 mcs.-.

. METER _ - .Osc,

' MODE Cw
OSCILLATOR VFO
BAND 80 ‘
COUPLING 3 AUX.,, 0 FINE
-DRIVE : 0: '

AUDIO 0
. Settlngs of other controls are not 1mportant at th1s t1me,
Turn FIL to "On"' position and allow transmitter to warm-up for a few mlnutes.

: "Osc"” current should read approximately 24 ma. (mult1ply bottom meter scale
reading by two). :

- "Buff" currentshould read approximately 13 ma. (twice reading of bottom scale).
: Turn DRIVE control to 3 and note that "buffer current w1ll rise to about 22 ma.

Turn METER switch to grld" tune EXCITER d1al for max1mum current w1th
DRIVE at posnlon 3 '

AdJust DRIVE control for 8 ma. gr1d current (bottom meter scale)

Turn METER sw1tch to- ’Plate",' turn PTT-MAN to’ "Man pos1t10n and tune FINAL'R_ e

"dial for minimum current. By adjusting the loading controls the plate currentcanbe = . - -

" increased from less than 100 ma to over 300 ma, as read on the upper meter scale. e
' Turn SW1tch off, (PTT posmoﬁ) s : :

b. _ Turn controls as follows S S




Control Position

VFO 7.33 mcs.

0osC VFO

MODE .- ... CW_
BAND = - - .. . .40 , ‘
COUPLING 6 AUX., 0 FINE
DRIVE S '
-AUDIO ' : 0

Tune EXCITER dial for maximum grid current.

. Adjust DRIVE control for 8 ma. grid current. Turn meter switch to PLATE and
turn PTT-MAN to "MAN" position (on), tine FINAL dial for minimum current (on the
top scale). Turn PTT-~-MAN off (PTT position).

~c.. . Turn controls as follows:

Control Position
‘VFO 28.6 mcs.
OSsC ' VFO
MODE cw -
BAND 10

"AUX COUPLING 0

DRIVE 5

AUDIO 0

PR Tune EXCITER ‘dial for maximum grld current. If necesser'y to obtain a reading,
advance DRIVE control beyond S.

S Ad]ust LS5, the screwdriver adjustment to the left of the VFO (beside the shaft of
: *;‘C7), for mammum gnd current, (This adjustment will remain unchanged)

oy .
et et ek
) [ . L

Set VFO at 27 125 mc. BAND on 11. Adjust L16 by squeezing or spreadmg turns,
e ,‘,ivfor maximum grid current. NOTE: If 12 ma. or more grid current is obtained with
DRIVE at posmon 10 L16 need not be adjusted.

R S .‘L

. 6. Keyer Ad]ustment

et 3 :The.keyer'fcontfol R39 is a potentiometer with slotted shaft located to the left of
.. -and slightly to the rear of V3 (6CL6). Plug a key into J2. Set transmitter controls:

' Control Position
| ' OSCILLATOR VFO
i FIL On
MODE Cw
DRIVE o 0o
" AUDIO. . : 0
PTT-MAN PTT (Off)

» Set bandswitch and VFO to any convement receiving frequency Close key and tune
the receiver to the VFO frequency. If more signal is required, turn the DRIVE control
to 2 and tune-EXCITER dial for maximum received signal. Open the key. Rotate R39
to the full clockwise position,” This will key the VFO. Now turn R39 slowly counter-
clockwise. until ‘thé VFO drops out’ ‘of oscillation. Do not leave the keyer adjustment at
exactly the’ point where thé VFO drops ‘out-of .self sustained, oscillauon. “Turn R39 counter-
clgckwise slight:ly beyond ttns pomt ‘otherwise: VFO mstabihty can result. TR .
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Accessory .

Accessory Connections

The possible connections to auxiliary equipment provided in the Valiant are listed
below. The ones actually used depend upon the modes of operation and optional equip-

ment utilized.

Accessozy

Microphone

Key

Antenna

Antenna Relay

Phone Patch

SSB Input

Power

"Accessory

Jumper -
Plug

_VFO Checks ‘

, ered transmitters leave the factory w1th VFOs cahbrated and there is® 11tt1e‘danger
of cahbratlon changing. - However, : many times; the operator w111 depend 1nadvertently ‘on
oscillator calibration to insure operating w1ttun band 11m1ts and for th1s reason VFO ceh

Connector

P1 (80-MC2M -

Amphenol)

P2 (75 Mallory
or equal)

P6 (83-1SP
Amphenol)

P4*

p3* -

P5 (83-1SP
Amphenol)

B P8t

P10*

* Furmshed w1th the Valiant .

Cable

Connections

(furnished with
microphone)
} 3

2 conductor

unshielded

Optional

2 conductor

unshielded

Single conductcr:

shielded

 RG59/U

user's option -

bratlon should be checked at band edges. L

2 conductor shielded

R

“to shell.

'Connect center conductor to

._ Center conductor to center pin .

To P1 connect; audio lead
from microphone to pin 1,
switch lead from microphone
to pin 2, shield braid to shell

- Insert Pl into ]1.

To P2; connect one lead to
each terminal. Insert P2 into

J2.

- If coaxial cable is used to

connect antenna; center condr.

to center pin of P6, shield braid

If single lead is used
connect to center pin of P6.

. Insert P6 into J6.

' Connect one lead to each ter-
- minal of P4.

1 Insert into J4. -
Note that this circuit delivers - :
115V AC keyed by relay RYL. -~ :

center pin of P3, shield to - -
shell. Insertin]3.

of PS5, shield to shell.' Insert = -
inJ5. ok
P8 is normally wired to com-
plete heater and modulator, o
output circuits when the trans-
mitter “is operated., Insert into "

- J8. Refer to special 1nstruct10ns

for using accessories such as. 'j
the Viking 6N2. : -

, P10 is reqmred to permlt AM and ‘
- CW operation of Valiant II,. ‘Re-: 'j—

fer to sectmn D9 for SSB opera- ‘

_tion.




One method of checking VFO calibration is to use a communications receiver as a
detector. The frequency standard such as an LM type frequency meter, 100KC crystal
calibrator or other standard should be fed into the receiver at a level which will not block
the receiver yet produce a strong enough beat with the BFO to be easily detected.

The transmitter can be set up as follows:

FIL . On
OSCILLATOR VFO Position
MODE CW Position .
‘DRIVE ' : 0 Position

It is not necessary to tune any of the stages other than the VFO. Run a lead from the
center contact of J6 letting it lie near the receiver antenna terminals. Adjust the lead
position so as to provide a signal of approximately the same level as the calibrator.

- With the Valiant II bandswitch in the 160 meter position beat the VFO with the calibrator
" at the calibration check points nearest 1.75 mcs. first, then nearest 2.0 mcs. These
checks may be made at 3.5 mcs. and 4.0 mcs. if desired. The receiver BFO should be
turned off, the beat between calibrator and VFO providing the audible check. The trans- :
mitter bandswitch ‘may ‘be in either the 160 or 80 meter p031t10n. _

Next turn transmltter bandswitch to the 40 meter position. Compare VFO frequency -
~with the calibrator as follows:

VFO Actual R VFO Dial Frequencies Thus
Oscﬂlatmg Freq s Reading ' Checked
7 0 mcs. p' E 7.0 mcs. 7.0 mcs.
S 14.0 mcs.
21.0 mcs.
S TP ‘ 28.0 mcs.
-7.15mcs, - - 21.450 mcs. . : 21.450 mcs.
: 7.175 mcs.: - : 14.350 mes. 14.350 mcs.
©7.425 mcs. DR 29.7 mcs. ' 29.7 mcs,

S If e w111 8imphfy checkmg frequency, the receiver and callbrator may be operated
on the frequencies. indlcated by the VFO dial. - Checks will then be made agamst oscﬂ-
1ator harmomcs. - : L , b

. If a 100KC standard is the frequency comparison device there is no way to check such
frequencxes as 14.35 mcs. or 21.45 mcs. directly using audible beats. It becomes nec-
SO -essary then to check agamst the 100KC standard harmonics (multiples of 100KC).

- To check 14 35 mcs., set the VFO to the 40 meter position, the VFO d1a1 to 14.3 mcs.
- aad the receiver. to 14.3 mcs. The second harmonic of the VFO will then beat against the
143rd harmonic of the 100KC standard. ‘Next tune the receiver -and the VFO dial to 14. 4
~Jnes., beating the VFO. second harmonic against. the 144th harmonic of the crystal cali-
“brator. *If calibration is accurate at 14.3 mcs. and at 14. 4 mcs. then it can be assumed
tthat the VFO calibrauon at 14.35 mces. is qmte accurate. The. same techmque can be
used to check 21.45 mcs. B : ,

Turn bandswitch to 11 meter posmon and perform the following checks
" “VFO Actual - - VFO Dial . - Frequencies Thus,
'Oscillating Freq. . R g o f Checked :
0. . : 26 260 mcs. _




R e b

Cinise2

T current (resonance)

o If these checks dlsclose discrepancies in VFO calibration and if the cahbrator used
is known to be . 005% accurate or better, then the VFO should be recahbrated per the
instructions appearing later in this manual. :

Tuning Procedure

NOTICE! The regulations of the Federal Communications Commission require a suitable
license for operation of this equipment. Refer to publications of the Federal
Communications Commission or the American Radio Relay League for the
latest rules governing station and operating licensing.

Be sure to return the enclosed warranty registration card. This will register your
transmitter at the factory. If it becomes necessary to wr1te to the factory regardmg
your transmitter, refer to it by serial number.

The tuning procedure for the Viking Valiant II is identical on all bands of operation,
160 thru 10 meters. Therefore, the discussion of tuning on one band will apply to all
bands. Only the dial and switch settings will change when going from one band to another.
A 100 watt or larger bulb should be used for a dummy load, connect the dummy load be-
tween the center conductor and shell of J6. Connect a ground lead to the stud adjacent
to Jb.

See the Valiant II Control knobs:

Panel Nomenclature ' - Position
FIL - _ Down (Off)
METER Off »
MODE - : Cw
 BAND | 40
- VFO ) 7.05 mcs.
- AUX COUPLING . ) 6 -
. COUPLING FINE o 0
DRIVE s 0
AUDIO - 0
CLIPPING : : o ‘10
MAN-PTT - PTT (Off)

Insert the AC plug into 117 VAC 60 CPS re(‘eptacle ‘Turn FIL switch (SW7) "ON" :

Permit transmitter to warm up two minutes or more.

T urn METER sw1tch to "OSC", note that the oscxllator is drawmg current Turn
METER sw1tch to "BUFFER". . :

Turn OSCILLATOR sw1tch to "ZERO" thus keymg the transmltter. ~ Note th_atilthe W
buffer now draws a slight amount of current. R SR

. Turn DRIVE control to 3.

" Turn METER switch to "GRID", tune EXCITER dial for max1mum grld current ;
Ad]ust gr1d current to 8 ma. by turning DRIVE control. : . :

Turn METER sw1tch to "PLATE"

Immedlately after throwmg SW8 to MAN" ’posmon (ON) tune fmal dlal for mlmmum

. - 13- B




a. Output Loading on 10, 11 and 15 Meters

When starting to load the Valiant II transmitter on 10, 11 and 15 meters the AUXILI-
ARY coupling control should be placed on position "9" and the FINE coupling control
placed on "0". .In almost all cases, the recommended FINAL plate current (450 ma. CW,
330 ma. PHONE) will be obtained with the AUXILIARY control in position "10" with full
loading range obtained with the FINE control. However, it is desirable to load the trans-
mitter from an unloaded position which is the reason for starting from position "9".

AUXILIARY conpling control position below "8" should not be used on 10 and 11
meters as there is danger of false loading and resultant high circulating currents of de-
structive magnitude.

The AUX coupling control should be set or;e number lower than shown in TABLE 4
(Typical Dial Settings on page 36 of the Operating Manual) when starting to load the
- Valiant II on 160, 80, 40 and 20 meters. The FINAL, AUXILIARY and FINE control
settings may vary from those shown in TABLE 4 due to variation in antenna loads. The
charted settings were obtained with a 50 ohm resistive output load.

- Load amplifier by advancing AUX COUPLING switch a step at a time in a clockw1$e
direction, retuning FINAL dial for resonance after each SW1tch change.

As the ampliﬁer approaches normal loading, 450 ma. for CW operation, 330 ma. for
AM phone operation, complete loading of the amplifier by means of the COUPLING FINE
control. Advance the COUPLING FINE control in a clockwise direction in small incre-
‘ments retuning to resonance each time with the FINAL dial.

ReadJust DRIVE control for 8 ma. grid current:
Return OSCILLATOR switch to VFO position opemng the key

NOTE Improper neutralization is very likely to become evident when loadmg the arnph-
- fier and-adjusting grid current. Bringing the grid current up to the normal 8 ma.
,~i:- will cause the amplifier plate current to rise beyond the normal value. Reducing
¢ .- the amplifier loading will then cause thegrid current to‘fall off. The net result
- ~of improper neutralization is to make it almost impossible to load the ampllﬁer
to the proper 330 ma. of 450 ma. while maintaining recommended 8 ma. ,grid
current. Refer to neutralization covered in section D. 4. N

4. Neutrahzauon (adjust only if amplifier appears to be unneutrahzed)

¢ = The power amplifier of the Valiant Il is neutralized by the double spaced variable
capac1tor C74 mounted in the corner of the shield SH1. :

o CAUTION! THE NEUTRALIZING CAPACITOR HAS FULL PLATE VOLTAGE APPLIED
L TO IT. ADJUSTMENT SHOULD BE MADE WITH AN INSULATED SCREW-

S Tune up the transmitter at any convenient frequency on the 20 meter band and load
the amplifier to about 250 ma. with the dummy load.” Note the exact readmg of the FINAL
dial where resonance (minimum plate current) occurs. ’

w7 Turn-meter: sw1tch to the grid positlon. . Detune the final dial shghtlz in the dlrecuon
whioh causes grid current to increase. (Don't move FINAL dial far nor leave the amplifier
‘out:of resonance very: long because plate current increases rapidly and plate d1ss1pat1on
becomes prohibitive. ) SR : , : :




If an increase in grid current occurs with az increase in FINAL dial reading, the
neutrahzmg capac1ty is too small

AdJust C74 in the direction mdlcated, return amplifier to resonance, While observ--
ing grid current, detune FINAL dial again in the direction causing grid current to rise.
Repeat this step as necessary.

The amplifier is neutralized when detuning the FINAL causes little or no change in
grid current or when detuning the FINAL dial in either direction causes grid current to
fall off. Neutralization occurs with C74 at about 1/4 of maximum capacity.

Notes on CW Operation
»

The final amplifier should be loaded up to 450 ma. current indicated on the "plate"
position of the METER switch. Grid current should be 8 ma. indicated on the "grid"
position of the meter switch. Bear in mind that in the special condition where PTT-MAN
1s in the PTT or Off position but the exciter is keyed or the OSCILLATOR switch is in the

"zero" position, grid current can rise several mllhamperes over the value established
when the amplifier is "On" and loaded.

An antenna changeover relay mav be operated by the 115V AC power furnished by
J4 when PTT-MAN is in the "man’ or "ON" position. This mode precludes the use of
full break-in operatlon. :

To operate full break-in requires either the use of a separate receiving antenna or
a TR box. Under these conditions, PTT-MAN is left "On" while operatmg. :

To 'zero beat" another station, turn PTT-MAN off then turn the OSCILLATOR switch
to the "zero" position. With PTT-MAN On, the ' zero" OSCILLAT OR posmon keys the
entire RF sectlon of the transmitter. .

» Notes on AM Phone Operat1on

Nommal mput to the final amplifier is 330 ma. on phone." With speech modulation
and peak modulator current running approximately 165 ma., 100% modulation is achleved. 5:
The "no signal" static modulator current runs between 50 and 70 ma. (modulator current
is read on the middle 250 ma. meter scale.y ' : - :

Typical Values - AM Phone Operation
Ix - Amplifier - 330 ma.
Ig - Amplifier - 8 ma.
Ik Modulator (stat1c) -50-70 ma.

The operator has two choices in controlling the transmitter carrier. The carrier can
be switched manually using the MAN-PTT switch or with a microphone switch to provide .

- push-to-talk operation.. The switch leads are connected between terminal 2 and the shell

of P1., P1 plugs into J1 on the rear of the cha351s. “Either type of operation will actuate
a 115 V AC antenna relay connected to J4. co R

,Chppmg Level Ad]ustment

The des1red amount of speech clipping can best be estabhshed by means of a- cathode _
ray oscilloscope,- ‘however an alternate method also follows. - The oscilloscope should .be -

- set up to check for 100% modulation, “(Information on hook—up and scope patterns may. be -
" obtained from the ARRL handbook). ' Set the AUDIO gain control R28 at 0", the CLIPPING;J';
“control R34 in the full cloekwise positioa. Put the transmitter in operation normally

loaded for phone operation. Wh11e talkmg in the normal tone’ of voice used for communi
catlon w1th the m1crophone 1n 1ts regular pos1t10n, advance the AUDI@ control unt1l?100%‘




modulation is achieved on modulation peaks. While continuing to talk into the microphone,
turn the CLIPPING control counter-clockwise until it is observed that modulation peaks are .
being slightly clipped. This serves to establish the threshold of cl1pp1ng at 100% modu-
latlon.

The alternate method of adjusting clipping requires that the operator be able to talk
into the microphone at a fairly constant amplitude and that he keep the same distance from
the microphone. : o

Turn the CLIPPING control to the full clockwise position. Load the final amplifier to

330 ma. current with 8 ma. drive. While talking into the microphone at as constant level
as can be maintained, turn the AUDIO control clockwise until the meter reads peaks of
175 to 200 ma. in the MOD position. Next turn the CLIPPING control to the full counter-
clockwise position, Talk into the microphone at the same level as before turning the

clipping control slowly clockwise until modulator current again reaches 175 to 200 ma.
peaks. LEAVE THE CLIPPING CONTROL IN THIS POSITION. The cl1pp1ng control set-
ting will be approxunately at 2 to 3.

" Now refer to the curve "audio gain control position", Figure 11. Find the point'on
the curve corresponding to the present setting of the AUDIO control. Refer to the left
side of the chart and determine the “"relative gain DB" at this point on the curve. If 10 db
of clipping is desired, add 10 to the relative gain figure just obtained. . Project this new
figure over to intersect the curve and read the AUDIO gain position indicated. Turn the
AUDIO control to this new positdon. This settmg will give 10db of chppmg

As an example, ‘let us suppose that the sett:mg of the audio wh1ch prov1ded 100% mod-c
_ ulation is 5. This pomt is 78db on the relative gain scale. Ten db added to this is 88db -
. which corresponds to a new AUDIO gain setting of between 6 and 7 for 10db of chppmg

~ It'may be notlced that the oscilloscope will indicate some overmodulauon under these
conditions." “This’ results from phase shift as clipped wave forms pass thru the filter and
" modulation transformer. In well designed transmitters, this slight effect will not be -
" detrimental. If desired, this effect can be eliminated by adjusting the CLIPPING control
urn the- CLIPPING control in a counter-clockwise direction shghtly and check modulatlon.
peat as necessary untll overmodulauon is eliminated.

: lipping Effects

. Chppmg is'useful in overcommg interference but the recognizabﬂlty of the operator s
"7 voice decreases as more clipping is used. Generally 10 to 12 db of clipping is the maxi-
- _youm desirable, The background noise present limits the amount of clipping which can
. be éffectively used.. A condition of high background noise together with excessive clipping
: will result in'a nearly 100% modulation of the carrier by the noise thus obscuring the L
; operator s v01ce and reducmg intelhg).blhty o '

8 ".The following tabulation of the effects of speech chpping should aid in selecting the .
dlipping level to be used. B . | , o

6hb peak clipping - chpping is barely detecnable

112-db peak clipping - .= not at all objecuonable. on the contrary, speech sounds as
: : though the speaker is enunclatlng with special care.

5 db peak clipping begins to interfere somewhat w1th the recognizabﬂn:y of the
: ‘!,speaker. ;.,;‘r.., : R A

. than speech over a throat microphone.
B 16 -



24 db peak c11pp1ng - - speech quite mtelhglble but sounds unnatural and gratmg

. Notes on SSB Phone Operation

When the MODE sw1tch SW4 of the Valiant II is turned to the SSB position, regulated
screen voltage is applied to the final amplifier and a 50 ohm loading resistor is connected
between grid and ground of V4, the 5763 multiplier stage. The 6CL6 stage (V3) is com-
pletely disabled by grounding the plate (for RF) and the screen. The SSB input jack J5
is also connected to the 5763 grid. The VFO output is available at J10.

The Viking Valiant II was specifically designed for use with the Viking SSB Adapter
so all necessary interconnections are made when it is used. However when other
adaptors are used with the Valiant II it will be necessary to remove P10 from the rear
and connect it as shown in Sec. H3 in order to key the VFO and switch the bias voltages
from standby to operate.. The use of the Valiant II with the V1k1ng SSB Adaptor is describ-
ed in the Adaptor Operating Manual

While the 50 ohm resistor (RlO R54 in parallel) from grid to ground will load the
exciter considerably, it may be necessary to further dissipate exciter output. - Operating
the SSB exciter near or at full output will insure max1mum attenuatlon of noise, hum and
the suppressed sideband. :

In SSB operation it is important that the final amplifier. be loaded properly., When the
loading is too light the amplifier is driven into saturation prematurely and the output is
considerably reduced. If the coupling is too tight, saturation is no problem but the output
will be below that of proper coupling. To establish correct loadmg the transmitter should '
be tuned up at the anticipated operating frequency with SW4 in the CW position. - The final

~amplifier should be loaded up to 450 ma. plate current to the final amplifier using the ‘
regular CW tuning procedure and with normal grid current. Both EXCITER and FINAL '

TUNING WILL BE LEFT UNCHANGED FROM THIS POINT ON. Turn SW8Off, throw--

. MODE ‘switch to the SSB position. Throw SW8 back On, adjust the DRIVE control so that .

with the meter in the "buffer" position, static current of the 5763 is 25 ma. “Apply SSB .
excitation (at the same frequency as tuned in the CW mode) to JS of the Valiant II. .. With ,
voice modulation, increase the SSB exciter audio gain until the rneter, in the ' gr1d" p031t10n

barely flicks upward on voice peaks. (Peaks as hlgh as'1/2 ma. would be ‘indicative. of

serious overdrlve.) Turn the meter switch to the "plate” position. Depending upon the -
operator's voice and the waveform of the audio form the SSB exciter, modulation peaks:

- should read between 180 and 240 ma. The true value of these peaks appreciably exceeds. . -

250 ma. but due to meter inertia and the short duration of peaks, the meter readlng is -

10‘
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‘adjustable horizontal sweep and-an’audio 51gna1 generator. The audio signal generator
- may be a s1mple osc111ator operatmg at a f1xed frequency between 250 and 1000 cycles.

cons1derably less.

If more convenient, the transmitter may be tuned using the carrier output of the SSB -
exciter driving the Valiant multiplier and final amphﬁer. There is then no possibility of
forgetting to tune these stages to the correct frequency. ' The mode switch should be in the E
SSB position, SW8 Off. - Using the carrier control of the exciter and the DRIVE control of ',
the Valiant set grid current near the normal 8 ma. level, turn SW8 On, load. the final - '
amplifier to 450 ma. Turn the DRIVE control counter-clockwise to the stop SW1tch the
exciter to the SSB mode, turn the drive control clockwise until the "buffer" current is 30

ma. Turn up exciter audio gain while talk_mg into the m1crophone unt11 the meter in the '

"grid" pos1t10n barely flicks upward

ssB Tests . .- 5

SSB performance may be tested usmg only a cathode ray osc1lloscope hav1ng an




If a SSB transmitter is modulated with a 1000 cycle tone, the output would appear as
a continuous wave signal 1000 cycles removed from the original carrier frequency. If
_the transmitter system for suppressing the carrier is then deliberately upset, an AM side-
band will appear at the same frequency but out of phase with the SSB sideband. By ad]ustmg
the degree of imbalance in the sideband suppression system and the amount of audio applied
thru the exciter audio input jack, an oscilloscope wave form can be produced which appears
as a series of positive and negative halves of sine waves, the bottoms of the waves coin-

. ciding on a common base line. This scope pattern with rounded tops and bottoms and with
intersections forming an "X" are indicative of linear output of the system. The quality of
the test pattern obtained from the Valiant departs slightly from the ideal but indicates a
- degree of linearity far better than required for amateur communication service.

Adjust the final amplifier loading in accordance with the preceding instructions. With
the SSB exciter feeding the transmitter in the 8SB mode of operation, inject carrier and at
the same time introduce the audio signal to the exciter audio input.

Feed a sample of the amphfler output directly to the vertical plates of a cathode ray
oscilloscope. Set the internal horizontal sweep to approximately four times the audio
modulation frequency. Adjust the amplitude of the RF sample so it fits conveniently in
the scope face. Vary the exciter audio control and carrier injection so that the test pattern
described is produced. If the halves of sine waves do not meet in the center of the scope,

. too little audio is being applied. If the tops and bottoms of the wave forms are cut off,
too much carrier is being injected. Increase carrier injection and audio to the point where
the wave forms are beginning to be slightly distorted by flattening on tops and bottoms.
"Plate" current at this point of saturation should be about 300 ma. under cond1t1ons of

e ' .proper loading.

Leave the test set-up as is. Substitute the microphone for the audio oscillator pre-
viously used. ' Readjust the exciter to eliminate the carrier component of its output. Speak
.into the microphone in'a normal manner and adjust the audio control while watching the -
. scope. It will be easy to note the point where peaks start to be clipped. -THIS IS THE
R ‘OF AUDIO INPUT. Note the plate current peak reading where clipping just begins
wlth this particular transmitter and do not exceed this current. ‘The indicated peak current
will vary dependmg upon the operator s voice.’ Peaks of 210 to 240 ma. may be considered

Typical Values SSB Phone Operauon

Amplifier cathode current (restmg) o 100 ma.
. Amplifier grid voltage - R S -69 volts

- .Amplifier cathode current (vo1ce peaks) e 1210-240 ma, (meter readmg)
Amphﬂer cathode current (saturated condition with ' ‘
- - tone modulatlon) e 300 ma. maximum
Ampliﬁer grid d:urrent R R Barely perceptible

| '-NETWORK TUNING AND HARMONIC SUPPRESSION

L The pl-tuning/couphng network in the Vﬂcmg Vahant is des1gned to load the final amph-
fier into antenna resistances of nominally 50 to 500 ohms through out the frequency range
of the transmitter.  In addition, it is capable of "tuning out" series 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 frequenc1es Bl
higher than 7 0 mcs. extends from roughly 25 to 2000 ohms. ‘, : o ~j , :

P b . A
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" coupling. This should be of interest to amateurs affhcted w1th TVI or other high frequency

1nterference problems._

The circuit below is the equivalent of the output circuit of the Valiant II.

T % -

- C; - FINAL dial
- C2, - AUX COUPLING knob
C2b COUPLING FINE knob

. The tuning techmque consists of resonating the circuit 1mt1ally w1th C,. Both Cé
and C2p are at their counter-clockwise (maximum capacity) positions. The amplifier is
coupled to the load by successively reducing the capacity of C25 and/or Cy} in small
increments and tuning out reactance after each capacity change by tuning C; to resonance
(minimum current). As the antenna takes power, the minimum amplifier current is
established at progresswely h1gher levels until the amplifier is loaded to full rated power
input.

Importance of Crounding ‘

.To obtain proper tuning, coupling and harmonic suppression with any unbalanced '

_ transmltter antenna coupling system, the part of the circuit designed to operate at RF

ground potential must be at RF ground potential. A "room full of RF" is evidence that .

" a high RF potential exists on some object in or near the’ room. In many cases.the source

of RF appears to be the transmitter chassis and power cord. This condition is very un-

. desirable for several reasons. The power cord is very closely coupled to the chassis by '
_the electrostatic shields of power transformers. Three objectionable factors affectmg

transmltter performance when poor grounds are involved are:

coa. The 1mpedance that the output termmal of the transmitter looks into includes not only ] :

the true antenna to ground impedance presented by the feed line but also the equiva~
- lent series transmitter chassis to ground impedance. This additional impedance can,
. .in some cases, raise the apparent antenna impedance to such a h1gh value that it )
. cannot be loaded by the pi-network. : :

b. Part of the transmltter.power is lost in the ground system due to radiation of the -
ground lead, power cord or cabinet. This power is quickly dissipated in surroundlng
objects and contributes nothing to effective radiated power. : o

c. Practical de31gn considerations make it necessary to bypass poss1ble sources of stray ,
‘high frequency currents to the transmitter chassis. When a high impedance exists
.. .between transmitter chassis and ground these stray currents can rad1ate to a certam
_extent. : . : :

.k'How to'Obtain a Good Ground

What may appear to be a good ground at one frequency may prove to be a, poor ground i

. at another. A single ground lead may have "standing waves .on it due to its- length Wh11e :
. it may seem difficult to obtain 4 good ground over a wide. range of frequencies, ‘it can be |
.. done and will be well worth the trouble when increased radiation efficiency, ease of : anten
- na’loading and reduced TVI and BCI ¢ ‘sult... There is also reduced danger of damagmg
- mlcrophones, rece1vers and other assoc1ated equ1pment w1th excesswe RF f1elds.




Avoid using the power line, power line conduit or gas lines for RF grounding. Some
suggestmns which may help to obtain a good ground are:

a.‘._ Water p1pes or metal bulldlng structural members are usually good sources of earth
. grounds.

b. Use heavy conductors (#14 or larger) between the connection at the ground pomt and -
the transmitter. Copper ribbon is excellent for this purpose.

¢.. The use of several ground leads, each of a different length and selected at random

" may be helpful in keeping the grounding impedance low at the transmitter, even

- though the transmitter is some distance from a true earth ground. The possibility
of obtaining an effective ground at any fréquency throughout the transmitter's range

- 1s quite good. If at any one frequéncy, one of the ground leads presents a low im-
pedance at the chassis, the chassis is effectively grounded. By changing the length
of one of the ground leads experimentally, a good ground can often be obtained at a
- frequency which has been troublesome. In bringing several leads to the transmitter,

" small closed loops near the transmitter or antenna feed line should be avoided.
Inductmn ﬁelds will tend to raise the impedance of the ground leads.

d. In cases where it is 1mp0381b1e to obtain a good earth ground, connectmg the trans-
. - ‘mitter chassis to some system of conductors having a very low effective impedance
" to ground compared to the antenna impedance may be helpful. Usually this artificial
~ "ground" takes the form of a system of radial wires spread horizontally on the floor,
 a-gridwork of wires, or a large metal sheet on the floor below the transmitter. To -
be most effective, the minimum area covered by the metal conductors should be
“roughly equivalent to a square, the length of one side of which approaches a quarter
:wavelength at the lowest operating frequency. This system of grounding should be
experimented with before committing the location to any permanent installation.

A 81mple counterpmse made up of a smgle wire attached to the chassis may be help-

“ful. Om 10 meters, a length of 6 to 8 feet may be attached and the open end cut off

“++-4 inches at a time until the chassis becomes “cold". The open end of the wire may
i+ be. allowed 10 drop along the floox although its open end will be somewhat "hot" w1th

A rough check on the effectlveness of the transm1tter ground may be made by touchmg
- the chassis while watching the PA plate current and grid current with the transmitter

- ’operating into an antenna. A change in current upon touching the chassis is indicative

-of an ineffective ground. - In cases where the transmitter is feeding a low impedance

*"antenna, test by touching the cabinet with ‘a neon lamp. The presence of 50 to 60

o volts wﬂl igmte the neon lamp. : - : a : ; :

Loadmg Random Antennas -

W1th the transmitter chass1s well grounded, correctly designed antenna systems

“ having relatively “flat" unbalanced feeder systems can easily be loaded by following the
“*instructions previously given. This- -assumes that the antenna terminal impedances fall
within the range of the pi-network. 1If the feedline is over a quarter wavelength long,
eeding a balanced system (one transmission lead to the center terminal of J6, the other
3ide to transmitter ground stud) may prove surprisingly successful provided-the trans- ..
nitter cabinet is held at ground potential. Some’standing waves will result but may not
_prove ‘excessive, The Johnson Matchbox,” a universal all band, bandswitch anténna’ -
“coupler will permit loading of the Viking Valiant II to any practical antenna" system. ‘In
addltion. it prov:ldes for the use of the ]ohnson 250-20 Low Pass Fllter for lncreased
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. Loadmg Precautlons

‘ - watt into the antenna by opening the couphng capacitors as much as poss1b1e. Harmonl
'suppression is dependent, . t6'a great extent, on the amount of coupling capacity remaining’

Antennas having random length, random feed poiunts and various types of feed lines
will exhibit widely different resistance and reactance characteristics. It is well to
remember that the feedline is a very important part of the system. A common example
of the random antenna is a horizontal wire fed by a single wire feed line, The feed line
in this case actually becomes part of the radiating system. An antenna of this type can,
in most instances, be fed by the pi-network directiy but there are critical dimensions
where the antenna series reactance (inductive or capacitive) becomes too high and the
antenna resistance can become either too high or too low to be matched by the pi-network.

Antennas with high terminal resistance or reactance can be recognized while loading
the output stage of the Viking Valiant II. The final amplifier is loaded by reducing the
total of the output coupling capacity by adjysting either or both the AUX COUPLING and
FINE COUPLING controls. As the output coupling capacity is reduced in small steps,
retuning the amplifier to resonance each time, the minimum plate current is increased.
Normally this process is continued urtil full loading of the amplifier is achieved. If,
however, a point is reached where decreasing the output coupling capacity does not
result in a marked increase in PA plate current and the PA is not fully loaded, the antenna
can be assumed to have a high resistance or reactance at this frequency.

Antennas with low terminal impedance (resistance and reactance both low) can be
recognized by a noticeable lack of coupling capacitor effect in the range of settings nor-

’mally used at the operating frequency. It may prove impossible to decouple the amph-

f1er sufficiently for normal loadmg

* Several methods may be used in an effort to bring the antenna system into the tunmg

range of the pi-network.

a. Change the length of the feeder l1ne between the antenna and transmltter exper1men-

tally 1/8 to 1/4 wavelength.
h. Change the pomt of connection of the feedline to the antenna 1/8to 1/4 wavelength

C.. Change the antenna length 1/8 to 1/4 wavelength. Antennas shorter than 1/8 wave-
length (antenna and feeder) may be difficult to load., They present a high capacitive
reactance to the transmitter output terminals. Effective antenna length in the.vicinity

- of 1/2 wavelength will have little reactance but very h1gh res1stance makmg them -
- difficult to load. :

d. Load the antenna feeder by placing an inductor or capacitor in series to cancel out

. the reactance of the antenna.feeder. This may require considerable cut and try and
will affect only the reactive component of the antenta impedance. It does prove use-

. ful in some cases. : ‘ ’ )
e. L type matching networks of inductance and capacitance may 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 _
. resonating the coupling capacitor of the pi-network when using an external coil.  This -
. should be watched as excessive voltage built up across the coupling capacitors can
, ‘cause damage. Improper couplmg or loadmg w1ll take place under these cond1t10ns.

When loadmg h1gh 1mpedance anténnas there is a temptatmn to "squeeze the last

in the C1rcu1t CItis w1se to use as much coupling capacity as is 3. practical at all t1mes. SR
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The proper amount of coupling when antenna impedance is high, can be conveniently de-
C termined by holding a neon lamp against the antenna feeder. The coupling capacitor can
‘; . then be opened until little increase in glow is noticed when the coupling capacitor and tuning
controls are adjusted for maximum output. A decrease in coupling capacitance beyond
3 " this point may cause a higher plate current reading due to reduced plate circuit efficiency.
. Higher harmonic output wil! also result as the coupling capacity is reduced beyond the
point where output has levelled off. The random antenna system may present a more fav-
orable impedance to harmonic output than the output on the fundamental frequency; hence
it is well to use as much coupling capacity as is practical. It iswell to remember that
the amount of coupling capacitance needed is dependent on operating frequency. For
. example, 2,000 micro microfarads at 3.5 mcs. corresponds to 160 micro microfarads at
“  28.0 mcs. These are the values necessary to couple resistive loads of approximately 50
ohms, at the frequencies stated. ' ’

ot
~

. . . . . g
L A\ If the power line voltage is low or the high voltage rectifiers have low emission, the
" 'loaded plate current may not reach the normal value. This condition should not be con-

. fused with the inability of the pi-network to load an antenna system.
6‘ Coupling to Balanced Loads

.~© Balanced antennas such as. center fed "Zepps"”, beams and folded dipoles normally
“ .. 'use a two wire transmission line and should have equal voltages, 180 degrees out of phase,
applied to each feedline terminal. Since the output of the Viking Valiant I1 is single ended, .
unbalanced, a coupler is required for balanced antenna systems. The JOHNSON Matchbox,
a universal, all band, bandswitched antenna coupler will permit loading of the Valiant II to
© .- any practical antenna system. In addition, it provides for the use of the JOHNSON 250-20
= Low Pass Filter for increased harmonic suppression. A simple coupler for this purpose
*-is shown below. . The tank circuit is resonant at the operating frequency and can be excited
by .a:coaxial line and coupling link, "Line impedance is not critical although 52 ohms line
‘will be most desirable if a JOHNSON Low Pass Filter is used.” S

Valiant I - JlL

4 Feedpomtimpedance of the coublerris'ié(:ijus;iéd by means of the inductor taps. Tap
djustment is unnecessary with the JOHNSON Matchbox. ' Final amplifier loading is adjust-

with the trensmitter output coupiing controls. " ,\
Tuning of the coupler. can be madequitebroadby making the L/C ratio aé bigh.a'é

ssible (low Q) while still permitting the desired loading. Inductive reactance of the. . . -

d ipling link may make it impossible to redyce the SWR of the coaxlal line to below,
.-1f mo, the link circuit may be made series resonait by adding capacitor Cy - - .-




Valiant II

_L | A | ;! :

This problem is non-existant with the Matchbox.
Use of Low Pass Filters

Depending upon how it is tunéd, 2nd harmonic attenuation of the Viking Valiant II
amplifier can be as high as 30 db. Since this will permit operation in many locations

~ without television interference, the JOHNSON 250-20 Low Pass Filter is not an integral

component of the Valiant II, but is available as an optional accessory. This filter will
provide an additional 75 db or more harmonic attenuation with insertion loss less than
.25 db., Characteristic impedance is 52 ohms, power rating 1 KW. The low pass

filter may be inserted in the coaxial line between the transmitter and the antenna coupler.
Coaxial connectors are used at the transmitter and at both ends of the low, pass filter .
to preserve the shielding provided by the coaxial line. It is preferable that the standing -
wave ratio on the coaxial line between the Valiant II and the coupler be maintained at

2 to 1 or less, therefore, the impedance of the line should be the same as the character-
istic impedance of the filter. (THE JOHNSON 250-20 Low Pass Filter and JOHNSON
Matchbox are both 52 ohms impedance.) The section of coaxial line between the trans-

. ‘mitter and the low pass filter should be as short as possible and electrical quarter. =
- waves should be avoided. . An RF bridge such as the JOHNSON 250-24, for measuring - -

SWR will prove invaluable for both i'nitial set-up and for operational checks. -

e ilnit

~ Valiant I ::j[ $250-20 [ P —— an\

T

=

:; “An end fed hqlf%wavé, anten_nair'nay' present loading problems, both from the stand-.
point that its impedance is higher than can be matched’ by the pi-network amplifier of ..

" the Valiant II, or that the low output coupling capacitance used reduces inherent harmonic

* -attenuation below tolerable values. Therefore,” the useof a half wave antenna may:. i
' ¢reate TVI problems while other-antennas prove.perfectly satisfactory. -In these cases
it is recommended that the”JOHNSON Matchbox be-used.

.2/62
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'F. VFO CALIBRATION
1.: Definitions and General Information

: - The following instructions are for calibrating the Viking Valiant II VFO usinga =
. signal generator for the frequency standard and a recelver capable of tumng the cali~ -
bration frequencles. _

The accuracy of the Valiant II VFO calibration will be no better than that of the signal
generator used to calibrate it. To fully utilize the stability and calibration capabilities
- of the VFO, the frequency standard used to calibrate it should have an accuracy of . 005%
: 'or better. Most crystal standards or crystal calibrated variable frequency standards are
_satisfactory for normal calibration purposes. A moderate signal output is required,
..capable of being easily detected with the receiver to be used for zero beat indication.

. The frequencies Fla, F2a, F3a and F4a used in the text following are indicated

© output frequencies of the calibrating standard. The abbreviations F1, F2, F3 and F4

. .-are VFO dial settings corresponding to frequencies Fla, F2a, F3a and F4a respectively.
o {(Fla, F2a, F3a and F4a ‘may be either fundamental frequencies or any harmonic it is '
- desired to use.) _ :

: ,Fla Any gwen frequency (preferably a frequency corresponding to a low frequency VFO

11 -dial calibration mark) between 1.75 and 1.78 mcs. or any of the first eight har-
monics of 1.75 to 1.78 mcs. in the range of the receiver. 1. 76 3.52, S. 28, 7.04
"~ and 8 80:_mcs. are good calibratmg frequencies. ' o

Any glven ﬁ'equency (preferably a frequency correspondmg toa low frequency VFO
- -dial calibration mark) between 1.96 and 2.00 mcs. or any of the first eight har- -
momc"' efl 96 to 2,00 mcs. in the range of the recelver. 1 97 3. 94 _5 91 7.88

,Any’ given frequency (preferably a frequency correspondmg to a hi g!l_ frequency VFO -
‘dial calibration mark) between 7.00 and 7. 07 mcs. or any-of the first:four- harmonics *
of 7.00 & '7.07 mcs. in the range of the recelver. 7. 03 14. 06 21 09 and 28 12

" -Any given frequency (preferably a freQuency corresponding to a h1 frequency VFO
jd1a1 calibranon mark) between 7. 35 and 7 425 mcs. or the first four: hzi‘rmomcs of

’Warm,upéthe sxgnal generator for at: least half an hour or as long as suggested by
the signal generator mstructwns before using it for VFO cahbratmn. -

ample.) Bring the leads close tpugether until- sxgnal generatot oatput canbe:

¥ the receiver; . Separate and »shqrten the leads as found necessary to keep the
blocking due ‘to excessive signal input. Allow the receiver to warm up for

t to stabilize the local'oscillator-and log dial settings for frequenmes Fla,
*4a. ! *The beat frequency oscilidtor in the receiver may be ised to log ai

' the I génerator and VFO frequencies but it is:desirable to obtain'the final
: emtbeatxindications between VFO and signalfgsenerator signals without the beat freque
vaid setting the receiver on o1 i
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"beating the receiver BFO to the, crystal and ‘then beating the VFO signal to the receiver:

calibrating point and find it or its harmonic (near F1a) on the receiver. Repeat the same
procedure at the high 160 meter calibrating point and theé 40 meter high and low points
after moving the bandswitch to the 40 meter position.

160, 80 Meter Scale Calibration

Set the Valiant bandswitch on the 160 or 80 meter position and the dial at F2, the
dial reading corresponding to the frequency between 1.96 and 2. 00 mcs. chosen for the
high 160 meter calibrating pomt Set the signal generator to F2a and tune in the signal
on the receiver. Adjust the 160 hi" trimmer on top of the VFO (Figure 1) until the
VFO zero beats with the signal generator. ,

Turn the signal generator to Fla, tune the receiver to the same frequency, turn the
VFO-to F1 and adjust the "160 10" padder atop the VFO until the VFO zero beats with the
signal generator.

Repeat the "160 hi" and 160 lo" adjustments, zero beating the signal generator
and VFO as accurately as possible. Since the adjustments affect each other several

‘repeats of the adjustments may be necessary before attaining the most accurate setting

possible.
40, 20 15, 10 Meter Scale Calibration

Set the Valiant II bandswitch on the 40 or 20 meter position and the dial po1nter at
F4 on the high frequency dial scale, the frequency between 7. 35 and 7. 425 mcs. chosen
for the high 40 meter calibration. Set the signal generator and the receiver at F4a,
Adjust the "40 hi" trimmer at the top of the VFO unnl the VFO zero beats w1th the ‘

‘ 81gna1 generator.

- Turn the VFO to F3, the setting correspondmg with the frequency between 7.00 and
7.07 mcs. chosen for the low 40 meter calibration, the receiver to F3a, the signal gen-
erator to F3a and adJust the "'40 10" _padder until the VFO zero beats w1th the s1gnal gen-

o erator.

Repeat the "40 hi" and "40 lo" adjustments, zero beatlng the 31gna1 generator and

: VFO as accurately as pos31ble.

11 Meter Calibration

The 11 meter band VFO output is near 6.75 mcs. A given frequency, F5a, in the

‘range 6.7 to 6.85 mcs. or any of the first four harmonics of the 6.7 to 6.85 mcs, range

may be used to calibrate the 11 meter range. Turn the Valiant II bandswitch to. the 11
meter band, set the VFO dial to the position F5 corresponding to the frequeéncy F3a or its
harmonic which falls in the 11 meter band. -Set the receiver to the 11. meter range or a
subharmonic and detect the standard signal frequency. Adjust the '11 meter' trimmer

: :untll the VFO zero beats w1th the standard frequency.

Recheck the 40 to 20 meter cahbratlon after the 11 meter adjustment. There is

) httle likelihood that further readjustments are necessary unless a large change was '

required in the "11 meter" settmg.

‘ -Cahbratlon Agamst Crystals f

Crystals of known frequency and accuracy in the frequéncy ranges’ Fla, F2a, F3a' L
F4a (designated‘in section F1) may he used in the transmitter crystal oscillator to :
provide standard frequency signals for. the VFO calibration. The' stability of the rec r
local oscillator and beat frequency oscillator must be nominally good as:the techmque of i

%]
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will be used. The receiver thus '"remembers" the crystal frequency Reduce the coupling
of the receiver antenna to the minimum useable amount to avoid "pulling" of the local
oscillator. - :

An example of cahbratmg the VFO using actual crystal values may be helpful Assum
that the following crystals have been found as part of the amateur station equipment: 7060
kcs., 3690 kcs. and 1980 kcs. The dial calibration points then become:

F1=7,060=1.765 mcs.
4

F2=1.980 x 1 = 1,980 mcs.
F3=7.060 x 1 = 7.060 mcs.
F4= 3.690 x 2 =7.380 mcs.

_ The receiver setting and VFO harmonic which may be used for each respectlve dial
cahbration frequency then becomes: : :

Fla=17, 060x1—7 060 mcs.
F2a=1,980x 4 =7. 920 mcs.
'}‘F3a 7 060x 1= 7 060 mcs.
’F4a 3. 690x 2 :7 380 mes.

Proceed as follows

i Place !he 1 980 mc.- crystal in the Cl posu:ion of J7 (p1ns 3.and 5) and. the '7 070 mc. h
- *czysulfin.thecz pomtxon(pms?andlofﬁ) T T ,

_'Set the handsthch on 160 or 80 meters, the VFO dial pomter on the 1. 980 mec. mark,f

.the OSCILLATOR switch on C1 position. (Leave SW8 off throughout calibfation),
;_T\me the receiver to:zero beat the BFO with the crystal. Turn the OSCILLATOR

switch to the’ VFO posiuon and adjust the “160 h1" trnnmer to zero, beat the rece1ver

"1‘:1 .

7.?

c  Set the VFQ pointer on the 1 765 mc.; mark the OSCILLATOR sw1tch to the 7. 060
- - mc. position(C2). Tune the receiver to zero beat the BFO.with the crystal. Turn ;
_the QSCILLATOR switch, 10 'VFO and adjust the "160 lo" padder to zero beat the BFO,:

Set the bandswitch on 40 meters, the VFO dial pointer to.7. 380 mcs. and the OSCIL-
LATOR smtch to Cl. Tune the. receiver to zero beat the BFO with the crysml. Turn




- . signal in the.11 meter band. ‘Set the bandswitch on 11 meters, the: OSCILLATOR
switch to the crystal (assume 1.810 mcs. is available) position. - Zero beat the

... receiver BFO to 27,150 mcs. (the 15th harmonic-of 1. 810 mcs.) Turn the - ¢ 1

- OSCILLATOR switch to VFO and ad]ust the "11 meter tr1mmer to zero beat -
the VFO to the recelver BFO K

h. . Recheck the 40 h1" and "'40 10" adjustrnents, steps e and f.

vThe user may think of several sources of standard 51gnals other than those men- .
tioned. . In each case the accuracy of the source should be known before using it.. Many
combinations of harmonics can be found and no attempt has been made to cover all of -
them in this discussion. Other 51gna1 sources which may be used but are not covered
here are: _ . &

o a. The 31gnal of another amateur stat10n whose frequency has been determmed by a .;, -

b. The harmomcs of a s1gnal generator the output signal of wh1ch has been zero beat |
with a broadcast station. ’

c.. Slgnals of WWV d1scussed in the next toplc.

,_The user must adapt hlS techmques to the 31gna1 source he has avallable. o

: Band edge crystals or crystals near the usual operatmg frequenc1es of the amateur R
station are always valuable for occasional monitoring of the VFO signals. They may be *
used in a separate oscillator circuit or the crystal oscillator stage of the transmitter.

' Calibration Against WWV

. The followmg techmque for calibration against the WWV 10 mc. s1gna1 is not recom-", :

- mended if other standard signal sources are available. It will be noted that most cali-"

bration points are on the ends of the bands. While the 160 or 80 meter calibration is
accurate the 40, 20, 15 and 10 meter calibration 1nc1udes the tracking error of the VFO -
low frequency band (160, 80). The receiver, the receiver BFO and VFO should be
warmed up- 1/ 2 hour before cahbratmg. :

a. Zero beat the- recelver BFO w1th the 10 mc. WWV s1gnal

“b. Set the VFO dial pointer to 2. 00 mcs., the bandswitch on 160 meters.

c. . Adjust the 160 hi" VFO trimmer until the fifth harmomc of the VFO is zero beat
with the receiver BFO, <

d. Leaving the VFO at this setting, zero beat the receiver BFO with the seventh harmonic -
of the VFO (14 mcs.) :

e. Turn the VFO to 1.75 mcs. and adjust the "160 lo" VFO padder to zero beat the
elghth harmonic of the VFO w1th the receiver BFO.

f.  Adjust both ends of the 160 meter band to zero beat the eighth and seventh harmomcs
- of the VFO with the receiver BFO as necessary to cancel adjustment interaction.

40, 20, 15 and 10 Meter Cahbratloq

g. Set the VFO dial at the 1.85 mc. mark and zero beat the recelver BFO to the eighth .
-~ harmonic of the VFO frequency at 14. 8 mcs. S



;_;Set the: bandswitch tg 40 meters and the dial pointer to th‘e 7 40, 29.6 mc. mark. .
"Zero beat;the second harmonic 6f the, VEFQ to' the’ 14 8 m'cs. recelver settmg‘by R

w-'axj:m &Iq itk

-j;.adlusﬁng the "40 hi" trzmmer. S

M AN s T s.:g,n

“ .
U SORRC RN

.~ Set the bandswnch and diamenter for, 1.75 mc. YFO output again ¢ and Zero beat :
" the: receiver.BFO.at-14 mcs. . Set the bandgwitch' and"dial for' 7.0 mé VFO cutput,*

~Adjust the "40 lo"" padder, to zero beat the VFO second harmomc W1th the 'réc‘ewer
14,0 mc. BFO setting. I ‘ o S

"t}.l Meter Calibsmaon

Set the bandswitch and VFO d1a1 for 1. 80 mc. output IRt MR o

( »Tune the recelver to 27 mcs. and zero beat the rece1ver BFO to the f1fteenth
: harmomc of the VFO S : ,

1, Set the bandsthch on, 11 and the dial pomter on 27.0 mcs. AdJust the 11 meter
trimmer to zero beat the fourth harmomc of the VFO to the receiver BFO settmg.

7‘.;“"1 Cahbranon Trouble Shootmg o A

, If the VFO. frequency cannot be ad_]usted to the dial ‘markings due to apparent lack
-~ of trimmer or padder range. .

N

- Check to make certain the frequency standard used is accurate (crystals used in
amateur service are often found to differ from their marked frequency due to holder
condmons, osc111ator circuit loadmg or non-crltical or1g1nal ca11brat10n) ~

Make certam 1mage frequenmes are not bemg mxstaken for de31red frequenmes in
the receiver. e T : :

If after checking the frequency standard and receiver settings, the VFO frequency
. cannot be adjusted to chosen dial marks, adjust the trimmers to bring the VFO as close as
. -possible to correct calibration. Remove the VFO slide cover and recheck the dial location.
‘relative to the tuning capacitor shaft. The VFO tuning capacitor should be exactly meshed
(not necessarily the stop position) when the dial pointer is precisely horizontal to the left.
“If the dial pointer requires re-positioning, loosen the two set screws in the shaft coupler
oo Aattached to Cl from beneath the chassm, ‘re-set the dia I tighten both set screws.”' Thxs
= ghould permlt the: VFO to be cahbrated properly.. :

8. VFO Temperature Compensatlon. : B

Capamtor 0116 was ad]usted at the factory for the proper temperature compensation.
1f for some reason C116 has been inadvertently tampered with or the temperature com-
pensation appears not to be satisfactory, the followmg procedure should be used to.readjust

-+ the temperature compensation. -

CAUTION: The s1gna1 source used to compare the Valiant II VFO must be very: stable.
A 100KC crystal calibrator is suitable. Do not rely on a receiver’s fre-
" ‘quency: stability, as many receivers drift more than this VFO, -The re-
: - ceiver will be used only as a mixer and as such will not affect the accuracy
ol ‘ ~of the measurements. Warm up all equipment 2 minimum of one hour. -

S

Procedure S l IR
Warm up the recelver crystal cahbrator and Vahant II for a minimum of-one hour.

o ey L VLo e oy

.
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b..- ,' “Tune the recewer to 7 3 megacycles by turning on the receiver BFO and z€éro
. beating the receiver agamst the lOOKC crystal cahbrator and then turmng off
~theBFO . AR N _ el P
| c After the prescr1bed warmup per1od hsw1tch the Vahant II to 40 meters and - ’ Se
. - tune to 7.3 megacycles. Listen for the beat against the 100KC: crystal oscﬂ- ’
lator in the receiver. Adjust the VFO dial for exact zero beat :
d. Allow about 10 minutes (or longer if necessary) until an audlble ‘signal is
- heard in the receiver. Carefully return the VFO dial to zero beat the 31gnal
bemg very careful to note the dlrectmn required to do thlS

-e. If the VFO signal was lowered in frequency to re-zero, turn Cll6 shghtly
clockwise (less negative temperature coefficient), then readJust the 40 :
' meter hlgh trlmmer to reset the frequency if necessary. ;

. If the VFO slgnal was ralsed in frequency to re-zero, turn C116 slightly

counter-clockwise (more negative temperature coefficient), then readJust S , B

~: the 40 meter high trimmer to resat the frequency if necessary

" g Repeat steps 4, 5, and 6 as necessary.

h.- ‘Fmally cool the Valiant 1I off and repeat the frequency stability check to de-.
termme how much 1mprovement has been made

i. Typical stab111ty after a 30 mmute warm- up is approx1mately 001% or less per
hour. On any temperature compensated device a slight drift above or below ’
~the:"final" frequency can be expected over long time periods due to cycling of -
the compensating components. Since this is a slow process, it can be consider-
ed negligible. T

G TROUBLE SHOOTING

1. Operatlonal problems may be due either to tube failure, component fallure or 1mproper
operatlonal techmque

F requently,- malfunction of a piece of equipment such as the Valiant II is the result of ..
a tube failure.: Meter readings will usually indicate’ the probable stage affected and ser-
vicing requires only substitution of known good tubé&:;. In any case, tubes should be test- .
ed first and eliminated as the source of trouble. ‘ ST o

As a rule, a component failure in a piece of equipment such as the Viking Vallant II
will produce more than one abnormal value of current or voltage or both. The effect
of a component failure will usually be not1ced on more than one meter reading and in
more than one stage of the transmitter.® Portions of each circuit are almost invari-
ably common to another circuit and this factor should be noted for analyzmg troubles for
speedy systematic servicing.

For example, suppose that the meter M1 in the "oscillator" position reads almost
zero current. "Buffer' current reading is low but probably due to the fact that the
buffer is receiving no excitation. There is no grid current to the final amplifier but
this is to be expected since the crystal/buffer stage (V3) appears not to be functioning.
Listening carefully on the receiver reveals that the VFO is oscillating. Under these
conditions, the common factor would appear to be the source of plate or screen vol- .
tage for either V1 or V3. Since the socket XV1 is not readily accessible and since there
must be voltage at each end of RS, (it was determined V1 is oscillating) then it would *
be wise to assume that the VFO is normal until all the easier checks have been made.

. A voltage check at pin 3 or '8 of V3 shows the screen voltage to be zero. A check of

2/62 - 29 -
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components would reveal that R8 (68K ohms) is burned out, caused by V3 bemg shorted
02‘7 shorted or an accidental ground of pin 3 or 8 oof .socket XV3, .

. Ceers_ermTiLAT
lk-_v-\ T ) 1 oLVl

To service the equipment make liberal use of current values, normal voltage readings;
and resistance measurements appearing in this manual. Use these values in the order -
stated,. ¢ Abnormal dial readings may be used to.analyze difficulties.in RF circuits. Make
the easy checks ‘first, look first for simple faults but remember that a component failure
‘often produces a gecond collateral component failure and to restore normal operatlon both
‘must be remedried. T _ : S

,'.:- - SW8 in "man" posmon
- - P8 dlsconnected o * :

" Hum d&é}arner S - - Defective preampliﬁer tubes ,
B A Y LT o s S mlcrophone shield ’ﬂot grounded
| Antennawﬂlnot 1@;;4';; L | - Rev1ew sectlon ES?‘ : ‘
TVI PRSP e = e e = Rev1ew section E7 :;_
_ Poor.Audio quality... oo T T = CLIPPING control in extreme E‘ .
e ol T CCW position (max clipping) c
VFOunstable : kel L. - Margmal settmg of keymg
EIO TR PR Coowo - potR39
,Crystal-Oscillotor‘i'noperatiwie» R 7 L . Crystals plugged 'iot'o wi'ohg
_— ST socket pins, C1, pins 3 & 5 of
J7, C2 pins 7 & 1 of J7
. Modulator tubes run red - - - Check bias adjustment, check
R T : for RF on cabinet causmg
feedback o
Modulator ou,rrentf_sWing too low ’ . - Excesswe b1as defective audio
IR SR s ' ' or modulator tube RF feedback
saturating modulator
- Reverse grid current : o - - Excessive drive to’ fmal ampli--
: . fier tubes
Qo\# final ampli‘f'ie:r' pléte current | , -~ Clarnper adJusted mcorrectly

Incorrect bias adjustment.
Mode switch on SSB Low grid
drive one or more 6146s not
lighting. ’
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H.

Vahant II to V1k1ng SSB Adapter

are as shown below.

INTER-UNIT CABLES FOR SSB OPERATION EERE

[ARS 0%

The cablé’ requlrements for connectmg the Vahant II to’ the kamg SSB Adapter

el e
ISR AL T 1 3

Sk
e S aa

t{ie

: V1k1ng R
: Vahant II - Rear V1ew SSB Adapter = - T
'd Y ! o) - VFO Input ;
: . M1crophone
4-0 Js To Ant. Relay (1f used)
0 > o SSB Output '
oo 3’9 . Je @ . s FO
To Receiver dis- -
- -l' ?’ .
/ ; N RG-62U ~ft-: 203 able and Ant1 tr1p
o 115V
Phone 165\ Power [ |
Patch 0 CPS T Supply . -
Coax.to ; TR Sw1tch Low Pass Dléeoel;i)en]a o S : .
Receiver - Johnson Filter Johnson Johnson No. | 1 115V
No. 250-39 ‘No.. 250-20 250-37- |- 1. - "AC
{optional) - Antenna 60CP:

* The RG- 62/U and RG- 58/U cables must be made exactly 3 feet long

"2, Valiant II to SSB Exciter

The cable requirements for connecting the Valiant Il toa SSB Exc1ter other than.
the Viking SSB Adapter are shown beiow.

" Valiant I - Rear View

)

” RG-62U-3 ft. *

-

Key 15V = RG=-58U-3 ft.

Phone AC D '

Patch - 60CPS Directional
Coax to "®——{ TR Switch Low Pass Coupler
Receiver Johnson Filter ]ohnson Johnson No.

No. 250-39 No. 250-20}- 250-37
(optional)

* The RG 62/U should be made exactly 3 feet 10ng.

- 2/62
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Antenna

To Exciter, -' required only

when Valiant VFO is used
p= t0 drive SSB Exciter |

= From SSB Exciter output

o 1O External Control Relay



3. External Relay Connection to Valiant II

-

- ~ Connection of an external relay to the Valiant II J9 jack for SSB exciters other than
.the Viking SSB Adapter. - : -

= ? - - Pin 1 of J9 connects to 6146 grids

Pin 2 of J9 - operating bias
a1 a Standby  pin 3 of J9 connects to ground -
| . Pin 4 of J9 connect to relay if Valiant
' .
I

L .
—O : VFO is used.
——o) _ Pin 5 of J9 - blocking bias

Operate

DPDT External Relay
This relay and connecting cable are furnished
with the Viking SSB Adapter.

J. VALIANT II AS AN EXCITER

The Valiant II may be used as an exciter for a high power amplifier when a modification is
made in its circuit. When modified, the Valiant II will furnish R. F. drive to the final am-
plifier and audio drive to the high power modulators. o '

When the Valiant II is used as an exciter, the lead from terminal 1 of SW4B (see Figure 9)
must be opened to prevent +600 volts being applied to the grid of the modulators when the

MODE switch is in the CW and SSB positions. When operating the Valiant II by itself, the
open lead from terminal 1 of SW4B must be closed for proper operation of the unit.

Operation of the Valiant II as an exciter will require a new plug to be inserted in J8 (see
Figures 9 and 12C). The plug's terminals 5 and 6 should be jumpered together and ter-
minals 7 and 8 should also be jumpered together. A shielded wire supplying the bias
voltage to the grids of the high power modulators should be connected to terminal 1 of

the plug. A shielded lead from the grid of one of the modulators should be connected to
terminal 2 of the plug. Another shielded lead from the other modulator grid should be
connected to terminal 3 of the plug. Connect all lead shields to terminal 9 of the plug and
also to a ground near the modulator tubes. '

A 1000 ohm 10 watt resistor should be connected from the grid of each high power mod-
ulator to the lead supplying the modulator bias voltage. These resistors will improve the
regulation of the driver and dissipate some of the excessive audio power. A .005 mfd
capacitor connected from ground to each of the modulator grids and to the lead supplying
the modulator bias voltage will bypass any possible RF in the circuit to ground. .

2/62 o ‘ .32 -
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TRANSFORMER AND CHOKE MEASUREMENTS

TABLE 3

“T1 - 22,1283 HIGH VOLTAGE TRANSFORMER

‘ Leads

Red to Red Yellow
Red to Red Yellow
Red to Red

Black to Black

Open Circuit Voltages

760 V AC
760 V AC

b 2

- T2 - 22,1282 LOW VOLTAGE TRANSFORMER

Blue to Red Yellow
Blue to Red Yellow
Blue to Blue

Red to Red Yellow
‘Red to Red Yellow
Black to Black
Brown to Brown
Green to Green
Yellow to Yellow

215 V AC
215V AC

310 V AC
310 V AC

\Y%
\Y
\'

NN
L] > L]

6
8
4

T3 - 22. 1285 MODULATION TRANSFORMER

Blue to Brown
Blue to Red -~ =~
Brown to Red

-~ .Yellow to Red Yellow
o Green to Green Yellow

‘T4 22 1286 DRIVER TRANSFORMER

‘Red to Blue -
“Green to Yellow

L43 22, 1284H V CHOKE

Black to Black

jL44 22,749 LOW VOLTAGE CHOKE

 Black to Black -

‘},L45 22 1247 AUDIO REACTOR

Black to Black

=35 -

Resistance
(ohms)

50
50
100
)

40
40
80

65
65
1.4
.05
.05
.2

90
45
45
18
18

- 230
800

.45
300

900
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VIKING VALIANT II TRANSMITTER

... 160-311-50

. 4. .iﬁj') ;

Parts List
*: Part No. or - Item
- Drawing No. - No. Qty. Description
16.1001-4 BKT1-5 ) Top-chassis component mounting brackets
16.1001-5 . BKT®6 1 Under-chassis component counting brackets
16,1165-1 BKT7 1 Under-chassis bandswitch bracket
16.1167-2 BKT8-11 4 VFO cond. brackets
- 16,82-22 BKT12 1 Bracket, loading capacitor mounting
. 22,1155-2 BKT13 1 Meter shield bracket
16.82-23 BKT14 1 L bracket, piate blocking condenser
16.82-24 BKT15, 16 2 L bracket VFO stiffener
169-26 ClA, B 1 Special LA dual variable condenser
-+ 160-107-51 C2, 5 2 15M11 variable condenser
160-107-50 C4 1 15M11 variable condenser
.. 160-130-50 C6, 3 2 30M8 variable condenser
© 149-3-3 C7 1 50R12 variable condenser
-149-530-3 C8A, B 1 120RD18 variable condenser
149-13-3 c9 1 360R12 variable condenser
. 22.1893 - C10 1 11 +5% mmf N470 500 V disc ceramic condenser
- 22,954 Cl11 , 1 62 2 1/2% mmf NPO 500 V ceramic condenser
22,804 C12, 13, 76 3 500 2% mmf 500 V silver mica condenser
22,805 C14, 15, 35, 94, 95 5 1000 2% mmf 500 V silver mica condenser .
- 22,809 C16 1 91 2 1/2% mmf NO80 ceramic condenser
22,823 C17 1 140 2 1/2% mmf NPO 500 V ceramic condenser
- 22,807 -C18 1 43 2 1/2% mmf NPO 500 V ceramic condenser
- 22,827 C19-21, 25-28, 30 . A : -
31, 33, 34, 36, 49-
53,‘ 57, 59-73, 86, . s . s
S .~ 88, 103, 104 37 ~.005 mfd 600 V GMV ceramic condenser ..
- 22,774 - C22, 77 2 300 mmf 500 V 20% mica condenser :
22,777 C23, 96, 97 3 25 mmf 500 V 5% silver mica condenser
122,862 C24, 80 2 -200 mmf 500 V 20% mica condenser
122,776 C29, 105 2 50 mmf 500 V 5% silver mica condenser
22,1112 c37 1 500 mmfd 20 KV trans. type condenser
- . 23,1626-1 -  C38 1 150 mmf 5% capacitor assembly -
- 23.1626-2 . C39 1 - 350 mmf 5% capacitor assembly
vt 22,1446 T C42 1 620 mmf 1200 WV mica condenser
. 22,1448 ;- C41 1 300 mmf *10% 1200 WV mica condenser
. 22,826 - .C47, 48, 112 3 .01 mfd 1500 V ceramic condenser
22,956 : - C54, 55, 56, 58 4 -+ 002 mfd 1500 V ceramic condenser
- 167-701-2 cl4 - 1 10L50 neut. condenser T
22,1097 - C90, 79, 83, 84, : ’
P ' - 108, 109, 110, 111 ~ 8 .01 +80- 20% mfd ceramic dlSC condenser
22,768 - C82,-85, 78, 100 - 4 .1 mfd 400 WV paper condenser
--22,1298 . C91, 92 : 2 80 mfd 450 V electrolytic condenser
..-22,1299 C93A, B 1 15-15 mfd 350 V electrolytic condenser
©22,764 'C98A, B - 1 '15-15 mfd 450 V electrolytic condenser
22,763 - C99 : 1 10 mfd 25 V electrolytic condenser
T 22,828 - -C40 ~,1 77 :.001 mfd 1.5 KV ceramic condenser ‘
22,856 ‘7 €75 w0 =il - 0 10 mmf 500 V 5% silver mica condenser
22,857 ... - €101 - - . .- <l . .005 mf disc ceramic condenser
122;4035-10 - - Ci13 sl .1 27 mmf £10% 500 V durmica capacitor -
- 2271494 -0 Cll4 - ool ~:1 -+ 12 mmf NPO 5%:600 WV disc ceramic capac1tor RO
. 22,1495 CL1S- 1 12 -minf N750 5% 600 WV disc ceramic capac1tor
. Cll6 e S 19 mmf differential capacn;or




Part No. or

Drawing No.
22,1927
22.1866
22.1867
.22.1006
17.990
23.1128-3
23.1193-6
17.853-2
17.820
17.819
18.699
17.855
22.1475-2
71.43-097
23. 1059
'14. 504
23.1062
17.858-6
22,993-5

. 42,0361-310

- 23.1064-3

. 23.564-56
- 23.564-57
- 13.123-12
S+ 13.760-2
- 7 13.49-9
.7 14.31-62
7 14.31-64
.14.31-65

- 14,139-2

" 14.139-1
-18.638-2

. 14.139-4

1-23.1607-22
116, 223-11

17116, 263-11

©23,1060-3

-+ 23.1463

. 104-264-3

T 18.155-114

- 18.155-87
718.36-7

s
A

VIKING VALIANT I1 TRANSMITTER

Parts List

c

[CY T PTG VR VN W N3 N S S T

e ol T R R

5"

Y N N S L S T N N O

N
.
B

Description
22 mmf NPO disc ceramic capacitor
900 mmf +10% 1200 WV mica capacitor
1200 mmf +£10% 1200 WV mica capacitor
.5 mfd 400 WV paper condenser
Chassis
Cabinet
Panel
Chassis rails
VFO Top
VFO Side Plate
VFO Phenolic Plate
VFO Sub-Chassis
Button Polyethelene Rest
3/16" round Metaltex gasket
Drive arm for VFO switch
Drive cam for VFO switch
Planetary drive assembly
Dial escutcheon
Dial plate
Adhesive backed gasket
Dial pointer
Red jewel
Green jewel
3/8'"-32 panel bearings
Couplings (Less set screws)
VFO sub-chassis spacer -
1 3/8" crystal socket spacer
2 1/8" VFO chassis rods
2 15/16" VFO chassis rods

- 6 7/16" ext. shaft

5 5/16" ext. shaft

VFO trimmer shafts

8 1/8" ext. shaft

100-0 knob

Phenolic knob, 1 1/8" with pomter
15/8" band knob, maroon with pointer
Crystal knob cover

2 3/8" maroon knob - ‘
Insulated shaft coupler =

-Spacers 11/16"

Spacer 7/16"

5/8" O.D. x 17/64" 1. D x 3/8" ﬁber shoulder
bushing

83-765 hood UG-177/U
Tube caps

"Tube caps :
Ceramic post insulator -
Cone insulator 1 1/2"

Cone insulator 2"
Plate connector strap -

Coil fastener



Part No. or ‘

Drawing No.

22,1397
22.840

122.113-1.-

2201135 .

23.1201

23.1608-2

22.1896
22,1896

22,377
22,21
22.979
22,1246 -
22. 1096
126. 105
22,746
22.849-2
22,977
22,1585
22,1868
13.1050
13.1051
23.968-2
22,844-2
22,1193
22.949-2
22,902-13
23,913-2
23.912-3
102-754-2
23,1000
23.1202
23,1203
22,1549
23,1204
22,844
22,844-3
23.902-12
22,1284
22,749
22,1247
22,1880
22,1095
23,1031
22,978
22,981
22,1731
22,5097-10
22,5019-10
4/63
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VIKING VALIANT II TRANSMITTER

Item
No.

F1

.- G1-9
' G10
H1 .

D42
D43

. D43

12

L1A, B

L2, 41

L3, 4, 7, 14
15, 40
LS

L6A

1.6B

. L8-10
‘L1l

L12, 18 -
L13A

' L13B

L.46, 47
L17

L19

L20 :
L39 '
L43

L44

L45

M1l

P3

P4

P8

P
P10

R1, 37
R2, 64

Nt—-»—-»—-t—w—"i—-})—'mv—'b—-»—-b—-)—-t\? Ho-wb—‘b—-f\owwwﬁ

DO DD b ot ot ot o et et ot et et s et et DN P peet DN b GO b et s ON

Parts List

|
w
o
s

Description
1. 6 amp fuse - Slo-Blo
8 amp fuse
Fuse holder

.Grommet
" Grommet

Harness

- Knob, 3/4" aluminum, w1th po1nter
. Nameplate .

Nameplate
#4 hardware envelope

- #6 hardware envelope

#8 hardware envelope

“#10 hardware envelope .

#51 pilot lamps

686 117 V lamp

Mic. jack

Single closed circuit ]ack
Single phono jack

Relay jack -
83-1R coax, receptacles
Octal socket '
9 pin mica filled socket octal style
5 pin socket jack -
Phono jack

Coax. shield adaptor

Coax. retainer cap

Dual VFO coil

52 uh rf choke

2.4 mh rf choke

Oscillator coil

LF buffer coil

HF buffer coil

Plate parasitic suppressors
#754 choke

" 4.7 uh rf choke
- Final tank coil

Final aux; tank coil

| - 20 uh rf choke

VFO output coil vanable
RF choke (single pi) 200 uh
RF choke 125 uh

160 meter aux. coil

High voltage choke

Low voltage choke

Audio reactor

- Meter:

Single phono plug

Relay plug

9 pin plug

Fused power plug

5 pin plug

100K 1/2 watt carbon resistor 10%

. 56 ohm 1/2 watt carbon resistor 10%



VIKING VALIANI‘ i TRANSMITTER

Parts List
Part No. or Item -
Drawing No. _No. Qty. Description . . ..
22,7079-10 R3, 20 41 3 18 K 2 watt carbon resistor 10%
22, 6053-10 R4 o 1 1.5K 1 watt carbon resistor 10%
22, 5041-10 R5 o B 470 ohm 1/2 watt carbon resistor 10% .
22,7101-10 R6 1 150K ohm *10% 2 W carbon resistor .
22,5121-10 - R7,25, 40, 65, 66 5 1 meg 1/2 watt carbon resistor 10%
22,7099-10 R8 1 120 2 watt carbon resistor 10%
22,6077-10 R9 L -1 15K 1 watt carbon resistor 10%
22,7025-10 - .R10,54 = L2 100 ohm 2 watt carbon resistor 10%
22.5085-10 © R12. . . 1 33K 1/2 watt carbon resistor 10%
22,832 R13 1 1 meg 1/2 watt potentiometer
22, 6097-10 R11 B 1 100K 1 watt carbon resistor 10%
22.5113-10 R14 . .. 1 - 470K 1/2 watt carbon resistor 10% ,
22,1288 R15 "1 12K 25 watt wire wound resistor 5% .
22,1310 R16 . . ... 1 12K 50 watt fixed WW resistor
22,1099 - R17,18 . . 2 20K 10 watt wire wound resmtor
22.1306 R19 1. 15K *10% 10 watt resistor :

- 22,7077-10 R21 1 15K 2 watt carbon resistor 10%:

- 22,1293 R23 . 1 9K 7 watt resistor 10% -

22, 5065-10 R24, 36 .. .2 4, 7K 1/2 watt carbon resistor 10% .
22,1195 R28 1 1 meg. 1/4 watt log taper potentmmeter
22, 5045-10 R29 1. 680 ohm 1/2 watt carbon resistor 10%

.~ 22,5105-10 R31, 53 2 220K 1/2 watt carbon resistor 10%
22,1290 R34 o 1 100K 2 watt linear taper potentiometer
22, 5089-10 R26, 30, 35 52 . 4 . 47K 1/2 watt carbon resistor 10% -

© 22,.5081-10 R38 ’ 1 - 22K 1/2 watt carbon resistor 10%
22,1115 R39 1 100K 1/2 watt linear potentiometer -
22,5101-10 R43, 22 -2 150K 1/2 watt carbon resistor 10%
22,5057-10 R44 1 2.2K 1/2 watt carbon resistor 10% -
22,5047-10 R45 : 1 820 ohm 1/2 watt carbon resistor 10%

- 22.5025-10 R46,47 . By 100 ohm 1/2 watt carbon resistor 10%
22, 5009-10 R48,49 2 22 ohm 1/2 watt carbon resistor 10%
22,7049-10 R50 1 1000 ohm 2 watt carbon resistor 10%
22,732 R51. 1 25K 4 watt wire wound potentiometer
22,8033-10 . RS5,56 2 2.2 ohm 5% shunt
22.8042-5. - RS7 . . 1 5.1 ohm 5% shunt
22,1780 . .. - R58. 1 .2021 +5% PW2 W. W. res1stance
22,1781 - R&9 | 1 . 4042 5% PW2 W.W. resistance
22,1395 .. R61 . . 5K 2 watt potentiometer 10%

22,1396 . R62 . 1 5K 4 watt potentiometer 10%

22,9108-5 . R63. . 1 15K 7 watt wire wound resistor 5% o

22.7041-10 - . R60 . 1 470 ohm 2 watt carbon resistor 10%

22,5107-10 - “R32 1 270K 1/2 watt carbon resistor 10%

22,5109-10 R33 - 1 * 330K 1/2 watt carbon resistor 10%

22, 6089-10 R42 1 47K 1 watt carbon resistor 10%

22,1307 RY1 1 Relay DPST N.O. relay

17.981 SH1 1 Final shield

17. 846 .. SH2 1 VFO shield

22.1154-11 SH3 1 -Meter shield

17.980 - . - - SH4 1 Mic. and key shield

17.857-3 - . SH5 1 Buffer shield

22,948-2 SH6 : . .1~ Socket shield

22,988 Swi 1 - VFO bandswitch

17.122y =~ . . SH7 . . 1 P.A. grid shield

22,5029-1 R67 1 150 ohm +10% 1/2 watt carbon re81stor
- 40 -
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Part No. or

Drawing No.
22.1989. .

22,1296 - *
22,1295-2.

22, 847-2
22,1308
22,755
22,1283
22,1282
22,1285
22,1286
22,740-6
22,740-8
22,740-3
22.740-7
- 22,740-4.
22,740-2
© 22,740-11
22,837
22,780
22,787
22,1118

- 22,1248

22,788
22,781
22,1110
22,916
22.915
22,786 -
22.1249
22,212
22.791
22,1332 ¢
71.91-100
71.91-102

- 71.91-103
71.91-104
71.91-105 -
71.91-106
71,27-115
71.13-125

- 71.49-114

- 22,997
71.32-178
42, 24-050
42, 24-107 .
42,24-113
71.49-107
42,24-112
42, 24-105
71.0321-810
23.°1047
.23.631

4/63

Item

VN, b e e

SW2

CSW3 e
o Sw4 -
TUSWSs
- SW6
 SW7,8

T1
T2
T3
T4

"r31 10,25~

TS6

- 'TS8, 15,17, 32, 27 49> ,

© TS12,48 - -
TS13,18,33

L TSI9

TS20

- TS50, 51, 52
‘Vl ‘.
Y2

V3 -

V4 :
- V5,7, 16, 17

V8

V9,10
V11, 15

viz2

V13

Vid

V18,19

V20

V21

w1
W2,
W3
W4
W5
W6

‘W7

w8

W9

W10
wi2
w13
W14
W15
W16
w17
W19

W20

X11,2

XI3

n-h\lc.oN\Ob-u—-v—-N)—u—-b—-NNHM')—‘HFHOJ»—HOJN\H—QJ’HHWHNHFH'Q'H

VIKING VALIANT II TRANSMITTER '

Parts LlSt B s
. QEL ' Descrigtid‘n

VFO crystal switch
‘Bandswitch

‘Mode switch

Meter switch-

Coupling switch

SPST toggle switch

High voltage plate transformer

L.V. power transformer--
" Mod. transformer '
Driver transformer

6 lug terminal strip

8 lug terminal strip = -

3 lug terminal strip

7 iug terminal strip -

- 4 lug terminal strip

2 lug terminal strip

11 lug terminal StI'lp

2 lug terminal strip

6AUb6 electron tube

OA2 electron tube

6CL6 electron tube

5763 electron tube

6146 electron tube :

6AQS5 electron tube
VR-105/0C3 electron tube

12AU7 tube

12AX7 electron tube

6ALS electron tube

6C4 electron tube

866A electron tube -

SV4 electron tube N

- 6BY5-GA electron tube
6 1/2 ft. #20 black plastic covered tinned copper wire |

ft. #20 red plastic covered tinned copper wire -
ft. - #20 orange plastic covered tinned copper wire
ft. #20 yellow plastic covered tinned copper wire -
ft.  #20 green plastic covered tinned copper wire

ft. #20 blue plastic covered tinned copper wire -
11 1/2ft. #16 bare tinned copper wire: - :

45 ft.  #18 formex or nylclad copper wire

7 ft. Black line cord 18-2 POS]J type

1/2 ft. 3/8 round wood dowel

10" RG59/U coaxial cable

11/3ft. .053 1.D. varnished tubing

1/2 ft. - .133 I.D. varnished tubing

1/2 ft. .208 I.D. black vinylite tubing

3 ft. HV wire

1/3 ft. #5,187 I.D. vinylite tubing, wh1te :

1/2 ft. = #10.106 1. D. extruded black tubing XTE 30

'~ 153/4" RG62/U coaxial cable

2 Lamp socket assembly :
Ry Socket assembly candelabra screw base

- 41 -



Part No. or
Drawing No.

23,566-3 - -

122,975
22,1274

-22,1223

2/62

* VIKING VALIANT II TRANSMITTER

Itém :
No.

L X1&
. XV1,2,8,13,14

XVs,7,9,10, 1‘6,

‘ . 17,20,21
© .. XV18,19

- 42 -

Parts List
. Qy. Description
-1 . Lamp socket, bayonet
S 7 pin min. mica filled socket
9 8 pin octal mica filled socket
o2 4 pin socket
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Figure 6a, VFO, Top View

C6 BKT 8 BKT9«1 Cli
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> TWO SOLDER TERMS.

H-XV 2
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LEAD

CHs
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BKTIO D39 BKTII

Figure 6b, VFO, Bottom View



TUBE SOCKET CONNECTIONS BOTTOM VIEW

12AU7 . 8146
i 5783 866A
P PLATE G! CONTROL GRID
K CATHODE G2 SCREEN GRID
H HEATER C3 SUPPRESSOR CRID
SH SHIELLD OR SHELL
Figure 7a
CONDENSER-RESISTOR COLOR CODE
SIGNIFICANT OECIMAL TOLERANCE - VOLTAGE’
COLOR FICURE MULTIPLIER [ RAT INC®
BLACK o] ] - _
BROWN i 10 | 100
RED 2 100 2 200
ORANCE kY 1,000 *3 300
YELLOW 4 10,000 4 400
CREEN 3 100,000 5 500
BLUE -] 1,000,000 ] . 800
VIOLET ? 10,000,000 7 £ 700
CRAY 8 100,000,000 al 800 ..
WHITE ° 1,000,000,000 9, . 900
coLd - o 5 1,000
SILVER - 0.0t [{+] 2,000
NO COLOR - . - 20 500
& APPLIES TO CONDENSERS ONLY»
—N — 5
. < .
{o 3« ]
COLOR CODINGC OF FIXED RESISTORS I
A-FIRST SICNIFICANT FICURE OF RESISTANCE F E D
IN OHMS JAN FIXED CAPACITORS

B-SECOND SICNIFICANT FICURE

C~DECIMAL MULTIPLIER

D- RESISTANCE TOLERANCE IN PERCENT IF NO ¢ D
COLOR SHOWN TOLERANCE 1S*207%.

RMA 3-DOT CODE 500VOLTt 207,

COLOR CODING OF FIXED CONDENSERS:
A-TYPE MICA BLACK ,PAPER SILVER .
B-FIRST SICNIFICANT FICURE OF CAPACITY

®
[a}
[e]

C- SECOND SICNIFICANT FIGURE o0 0
D- DECIMAL MULTIPLIER

£- TOLERANCE o 0 O
F - CHRARAC TERISTIC

C- THIAD SICNIFICANT FIGURE W E D

H- VOLTACE RATING . RMA 6-D0T CODE

Figure 7b
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