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Viking Ranger II

T H E Viking Rangel' probably needs less in­
traduction to the amateur fraternity than

most any other piece of gear. It was the creator
of the trend towards making a sma ll and com­
plete transmitter package by the incorporation
of an integral VFO. No outboard gadgets ot her
than your mike, key, ( cr yst a l if you desire),
or antenna relay is required to put you on the
air on an)' band from 160 to 6 meters. The
Ranger II incorporates all of the modifications
and improvements brought out for the basic
Ranger to date, wrapped up with in a new two
tone grey ventilated steel cabinet.

The Ranger II is des igned to meet the needs
of the greatest possible nu mber of amateurs;
General, Technician or Novice, C WOI' AM
phone, the 6 meter ent husias t or the 160
meter special ist- a nd all of the bands in be­
t ween, a ll as a fixed sta tion or portable. In
add it ion, the r f section may be used a s an rf
exci te r to drive anything in the kilowatt class,
and the audio sect ion will drive a ny high power
modulator. P hysica lly it is small, being 15:lh
inches wide by 9% inches high , and 14 inches
deep, weighing in at 43 lbs. T he input of 65
watts on AM phone and 75 watt s for CW will
work anything in the world.

Osci llator C ircuitry

It would be well to follow the block diagram
of F ig, 1 to clea r ly picture the whole of the
t ra nsmitter system and its com ponent parts .
The oscilla tor is the heart of the Ranger II,
Separ ate calibr a ted bandspread dia l sca les are
provided for each of the seven bands and 6 to
1 r atio planetary drive mechanism results in
excellent tuning acc uracy and smoo th control.
T he plex iglass diu! is edgel ighted. T en kilo­
cycle calibr a tion increments on each band pro­
vide uni form and accurate d ial in terpolation.

Although frankly not des igned for frequency
meter accuracy, checks with a 100 kc crystal
oscilla tor will excite your a dmira tion. The
VFO employs a ser ies tuned Colpit t s ci rcuit
with a 6A U 6, using t wo sepa r at e tanks. One
covers t he L 75 mc to 2.0 me f requency r ange
a nd the other t he 7.000 me to 7.425 me range.
The VFO tank cir cui ts and the output ci rcuits
a re controlled by the f ront panel switch indi­
cating the band of transmitter output. Tem­
perature compensation, optimum cir cuit des ign,
rigid construction and voltage regulation re­
sult in a high order of st a bilit y. T here is fr-ee­
dam from "wobbulation" under modulation, or
"yoopi rig" when keyed . On the 160 meter and
80 meter bands, the V F O out put remains on
the 160 meter tank. On the 40, 20, 15 and 10
meter bands the VFO cha nges to the 40 meter
osc illator t ank. On the 6 meter band, additional
capacitors a re switched across this tank to
lower the VFO frequency to a harmonic rela ­
tion to the G meter band and add addi tional
" C" to the osc illator to enhance st abilit y.

A 6CL6 acts a s an isola tion st age a nd broad
t uned frequency multip lie r when the VFO is
used . Dur ing cryst a l osc illato r oper a t ion, how­
ever , it f unctions a s a hot ca thode oscillator .
Gr id-block keying is employed for t he oscil­
la tor , the 6CL6 isola tion s tage and an a ddi­
t ional 6C L6 buffer-multiplier, u t ilizing a
12A U 7 a s the keying t ube. T his system is
called "Timed Sequence Keying." To a void
adja cent channel interference. a wave-shapin g'
fi lt er is used in t he 6CL6 circuits. To avoid
chir p when the VFO is keyed, t he 12AU 7
permits the VFO to start before the 6CL6s
conduct a nd cont in ues osciflation un til a f ter
the GCL6s stop conduct ing. T her e is a VFO
keyer adj ust control \vhh-h pe rmits adjustment
of t he " hold" ti me in orde r to permit r a pid C\\'
break-in ope ru tion to sui t t he operator.



When operating break-in, a slight arcing at
the key may be noticed in your receiver . This
is not transmitted over the air, and may be
eliminated by ins talling a ~ % millihenry rf
choke in each key lead right at t he key. On
the lower frequency bands . the rf stages are
sufficiently broad as to permit a change of f re­
quency within a CWOI' P hone portion of a
band by means of the VFO alone. Obviously
th is would be more difficult on 10 and 6 due to
the size of the bands. F or greater excurs ions,
t he dial marked "exciter," fi nal dip and load­
ing will of course have to be touched up. P ra c­
tice will quickly indicate the degree of latitude
in this respect that you will have for the
bands you use the most. A " spott ing" switch
position permits you to observe your transmit­
ting frequency without unnecessary radiation
on the air and to "zero" in on a transmitting
station.

RF Circuit Operation

The 6CLH stage used as a buffer-multiplier,
mentioned earlier when the keying action was
described, uses a tuned high Q plate circuit
which is tuned to the same frequency as the
final on all bands . P rotection against excita­
t ion failure is derived from a cathode resistor .
T he band switch and coils are fully shielded to
avoid any possible inter act ion, insuring clean
circu it isola t ion and preventing instabilit y. T he
output of th is stage is controlled by a
potentiometer which controls its screen volt-

age. This permits precision in adjusting fina l
grid drive. An additional multiplier stage, not
present in the or iginal Ranger, uses a type
5763 tube. It is switched in to drive the 6CL6
buffer-multiplier when operation is to be on
6 meters.

T he final stage uses a 6146 with a completely
band switch pi -network of Hi Q design. The
range of antenna im pedances which may be
matched on all bands is 50 to 500 ohms, plus
the tuning out of a wide range of inductive or
capacitive reactance. The range of antenna
impedance which may be matched at fre­
quencies above i me extends, roughly, from
25 to 2000 ohms. The 6146 is protected from
excitation failure by a 6AQ 5 which is con­
nected in shunt with it's screen dropping re­
sistor. When excitation failure is encountered
from any cause, the 6AQ5 conducts and lowers
the 6146 screen potential to approximately
plate current cutoff. T he screen of the 6AQ5
d amper is connected to a voltage divider mak­
ing the stage continue to conduct even at ex­
tremely low plate potential va lues. Under this
cu toff condition the 35 to 40 ma current is in­
dicated on the transmitter multimeter. It is
not the plate current of the 6146 but is the
plate current drawn by t he dam per t ube.

The Audio Syst em

All t r iodes are employed in the speech and
drive r stages. T he fi r st and second ampli fier is
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the high gain 12AX7, ample for any crystal or
high impedance dynamic microphone. A three
circui t microphone j ack is provided to accom­
modate t he addi tion of a push-to-talk r e lay if
PTT oper ation is desi red . A 12A U7, parnllel
con nected to a driver transformer is the source
of low im peda nce drive for the m odulator. The
modulator, employing- a pair of 7027 tubes in
push-pull class AB can del iver m or e t han
enough audio for 100 % amplitude modulat ion.
P late satur a tio n limi t ing p revents large swings
beyond f ull modula t ion thereby pr oviding som e
limiti ng to reduce distortion and s pu ri ous ou t ­
put. The modulation transformer has a ter­
t iary feed-back winding cou pled to t he g-rid of
t he audio p ower driver. 'I'his pr ovides damp ing
fo r improved reg ula t ion, stabil ity and a fl a t ­
tened frequ ency res ponse. Th is method also
enhances t he direct dr iving of external m odu­
lators when the Range r II is u sed a s a n ex­
citer.

T he secon da r y of t he m od ulation t r a ns­
fo r mer is center t a p ped , to fill t he r equi re ­
ment s of a n a udio drive r pcrrni t t ir ur it to work
di rectly in to the gr ids of extern a l h ig h powe r
Class B modulators. T he leads a re filtered and
by-passed, and made available at the exciter­
auxiliar-y plug at the rear of t he chass is . By
us ing one half of t he secondary wi nd ing, a
nominal 500-600 ohm output ca n be obt ained
for driving large speakers used in paging or
public address work. T'hi r -ty-t hree watts of
audio are available at the output of the m odu­
lators for any application required. T he fre­
quency response r a nge of the modulator sec­
t ion is fl at with in 3 db from 250 to :1 000 CPS
wi t h a very pronounced r oll off above a nd
below t hese frequenc ies . The passed r a nge is
sufficient for pleasing quality yet co nfines the
audio power with in these frequency limits f or
a noticeable audio punch.

Th e Power Su pply

This IS a conven tion a l dual plate voltage

Soeciflcefions of the Viking Ra ng er II,
Preq ue ncv Rang e : 160 , 80, 40 , 20. 15. 10 a nd 6

me ter be nds.
Power Input: 65 W atts AM Phone, 75 Watts CWo
Powe r Re quire ments: 10 5-1 20 VAC. 50/60 cycles,

260 wa tts .
Fr e ~;uency C ontrol: Inte g ra l VFO , or two switc hed

cryst a l positi on s.
Ut iliza tion: A I ~ - rou nd portable o r fi xed t ran s­

mitte r, RF Excite r. Speech or power am plifie r.
or power supply source.

Form and Pric e : Kit No. 240· 162-1 _. _.. .. $249.50
W ired No. 240-162·2 . " . $359.50

Ma ke r: E. F, Jo hnson Compa ny, W a se ca , Minno­
$o to .

sup ply , em p loyi ng a 5R4GY high voltage r ecti­
tie r tube and a 6AX5GT low voltage rectifier .
Choke input filtering is used in both supplies .
The high voltage is 525 volts de for the final
a nd modulators, and t he low voltage 320 f or
the rf e xcit er and low level s peech sta ges. A
6A L5 r ectifier for bias f or the keying circuits
and the modulator is f ed from a third set of
terminals on the power transformer seconda r y.
If you wa n t to power other equipment in t he
s hack, you can use the rig a s a power su pply,
from the exciter-aux iliary p lug. In addition
to the audio at thi s terminal, there is available
6.3 volt s at 5.5 amperes for filaments, 300
VD C a t 50 rna and flOO DC at 210 rna. w he n
the auxiliary plug is wired to tap off fo r ex­
ter nal pc wer, the com plete rf sec t ion of the
R a ng el' , inclu ding f ilaments, is de-energized,
a 's the power supplies ca nnot provide t he
normal Ha ng e r full power requirements and
ex ter na l power u se s im ult a neously.

O p eration

The E .F. J oh nson Company d id extensive
r esearch when a ma te u r radio first faced the
threats c f T VI. T his is r eflected in minute
detail t hroughout t he Ra nger II. T h e cabinet
is elect rica lly sca led wit h flex ible monel b ra id
on the ins ide of t he front pa nel and large
ca binet overlap. A cu p type sh ield sea ls t he
meter, and spr ing type contract washers on
the fron t panel sh a f ts prevent possible radia­
tion from sh a ft clearance openings. T he power
line and relay jack ci rcu its have double L t y pe
fi lt er s; all a ux iliary socke t , m et er , di a l lamp,
key, anti meter lamp leads are equi pped with
L fi lt er networks. T o m .ni m ize harmonics, in ­
terior harnes s leads a nd filaments are by­
passed to the chassis. Careful by-pa ssing of
the final a nd design of the output circuit were
aimed at reducing harmonics. T his deep in­
terest in TVI led to t he investigation of causes
beyond the well eng ineered transm itte r. Im­
proper grounding in the sh ack , as well a s
improper impedance matching, turned out to
be another major sou r ce of trouble . This a ffl ic­
t ion troubles many an inst a lla tion, rega rd less
of the equi pm ent, so if you are one who is
being so dev iled, beg , borrow, stea l 0 1' buy
a V ik ing Rangel' II Operating l\Ia nua l. Ther e
is a g reat deal of common sense procedures
w it hi n it which could be applied to your sha ck ,
both on the subj ect of T V I prevention and
proper load ing and m a tchin g of your antenna
system .

One panel meter serves as a mu!t im eter,
providing ample indietation of tuned circuit
operation, switchi ng between osc illa t or , buffer,
grid, final plate and modulator. The manual
tuneup ins tru ctions are a little confusing in
that v..·hen t old to tune the "buffer" you r con­
trol is marked " e xciter" on the panel. I would
have preferred a slhrh t .ly di fferent t urn-on,
turn-off sequ ence in m ode sw it ch ing, but I



guess you ca n 't please everyone In every detail.
Put t in g the equipment on t he air was re­

vealing. I had a warmed up BC-221 a nd a
75A4 ready to check calibration, but had little
to do since the VFO dial markings fell right
into the slots they were supposed to. The
first firing up was late in the afternoon on 75
meters, with the initial CQ answered by a chap
two st a tes away who said his xtmr had been
on 15 meters, but I sounded so good on 75 that
he bust his buttons changing bands to call.
Equally flattering remarks were produced on
six and then the other bands. \Vi th scope a nd
panadaptor on , t he bug contacts were polished
up, but no fault had shown up t here either .
The design and bugs on th is equipment had

been worked ou t so long ago that it might
have been presumptious to hope to dig up
flaws thousands had been unable to find. The
unsolicited flattering remarks were in them­
selves outstanding. I even tried to QR:\I my
color TV receiver on 3.579545 me with no
luck!

There is the Ranger II for you. It covers a
whale of a lot of amateur bands in a day when
many people speci a li ze in just one of them.
It gives you long or shor t range communica­
t ions to fit any geographic requirement or
environment or sk ip, and is a good basic piece
of equipment to use a s a st anda rd for the
measurement of other gear which you can be
s ure will be hard put to meet it. .., W 4API

Zerobeatnick
Gus Gercke K6BIJ
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- Ratio of about 1 :5 is acceptable.

There are dozens of transi stor osc ill ator
circuits, I used j ust one of them, you m ay
find a better one.

Wit h the 2N169A use f u nda men ta ls on 80 &
40 and harmonics higher, you may raise the
voltage to 6 or 9 volts if you need higher ou t­
put.

I n some cases you will be able to use your
V F O as a Z-B, this will give you an additional
advantage of st a ying on anot her guy's fre­
quency (or d rifting with him) during a long
list ening period.

SWI ~OFF: Cor -tO M (CI covers the band ).
Om : for 80~t [use iron s lug to cover ba nd ).

S ':t Rl Cor smooth regeneration over both bands. T his
can be a screwdriver adjustment.

1.1- 3 tu r ns ,#1 8. th " long on a slug tunes coil form.
1.2- 5 turns .ti'24 over L l.
CI- 365 mm Cd variable.
C'-Bunch of s flver m icas totalling about 2000 mmfd.
C3- S ame. about !1000 mmf'd.
0< - .05 mCd disc ceram ic.
C5- 100 mm Cd mica . or cera mic.
H I - ¥.: meg pot.

T il E main difference between an expensive
modern receiver and a cheap old one is:

1. Stability of its osciIlators.
2. Price.
If, while listening to a good SSB st a t ion

(be su re it is not just someone talking thru a
garbage disposal u nit), you have to retune
every few minutes to take the "Donald Duck"
out-you better meet Zerobeatnick.

Z-B is just a t r a nsi stor oscillator used to
zero-beat t he incoming sig nal at its frequency
(or a CW signal a little off its frequency),
and mix with it in the f ron t end of your
receiver with your BFO off.

Z-B does not drift, a s it does not generate
any of its ov...n hea t (it oper a t es on 1 rna Sv},
it dces not pick up heat generated in the
receiver ( separate box), and it works into a
const a nt "load"; you can leave it for hours on
a 8SB group and watch them drift in all direc­
tions. The drift of your mixer oscillator is
st ill there ( BFO is OFF), but all it can do
now-is cause the s ignal t o get weaker j you
cannot change the voi ce pitch, using your
receiver controls , even if you want to do so
(remember the BFO is off ).

There is on ly one trick in using Z.B.: to be
effective it must sup ply a sig nal of about the
sa me st r engt h* (at the point of mixing) as
the s ignal you are li stening to.

T he m ix ing po int can be t he a ntenna ter­
minal, or some point on your rf or mixer st age,
and will di ffer f rom receiver to a receiver. It
must be found ex pe r iment a lly, as too much
input will result in a blocking action (only
very st rong signals will get thru); too little
input wi ll cause only weak SSB s ignals to
sou nd norma l, strong- ones will sound as SSB
sounds with BFO off.


