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SET-UP INSTRUCTIONS FOR FACTORY WIRED TRANSMITTERS

1.

7.

After unpacking the transmitter, inspect thoroughly for anyv possible damage O
mars from shipping. Claims agalnst the carrier dellivering the eguipment must
be made to the carrier agent at the point of delivery. DO NOT SHIP DAMAGED
EQUIPMENT BACK TC MANUFACTURER UNTIL NOTIFIED TO DO SO BY THE MAWUFACTURER.
NOTIFY THE SERVICE DIVISION THAT A CLAIM IS BEING MADE AGATNST THE CARRIER.

Tn order to attach the knobs, install tubes and remove packing material, re-

move the transmitter from the cabinet as follows:

5. Loosen and remove the three tie bolts which are located at the rear of the
cabinet, top center, right and left side center.

v. Loosen and remove the elght screws around the periphery of the cutouts
at ench cutout) for the line cord and the cutput cable connector.

c. Slide the chassis out of the cabinet, carefully tralining the line cord

through the opening provided.

( fcur

Remove the packages containing the knobs, plug ¥-13B and antenna relay plug.

Remove the packing around the final coil and any additional packing inside the
cabinet and on the chassils.

Remove the supports provided underneath the chassls on the transformer and chcke
mounting screws.

Tnstallation of tubes - (In mest cases tubes will already be 1in place.) Refer
to FPigure 1 for tube locations.

a. To facilitate removal of the VFO side cover, CH3, the crystal holder socket,
X14, should be pivoted to one side tO provide better access to the spade
lug nearer the front panel. The mounting screv Of X1, which can be seen
in Figure 2, should be removed and the socket pivoted toward the right, in
the direction of the bleeder resistor, R35. Be sure to replace the screw
acter the side cover has been secured in a later step.

(1) Place the OA2 tube, VZ, in the zocket nearest the front panel inside

the VFO.

(2) Place the GAUA tube, V1, in the remaining socket inside the VFO. Do
not replace side cover st this time. HNo tube shields are used in this
transmitter. -

b. Place V3, 6CL6 oscillator-multiplier tube, 1n socket X3.

c. Place Vh, 6CL6 tube, in socket Xi.

d. Place V12, 6AX5GT L.V. rectifier, in socket X12.

e. Place V11, 5RLIY H.V. rectifier, in socket Xll.

. Place V5, 4146 final amplifier, in socket X5. Attach the plate cap Jb.
g. Place the two modulator tubes, V9 and V1O, 1614 's, in sockets X9 and X10,
h. Place V8, 12AU7 audic driver, in socket XB.

i. Place Vi, 12AX7 1lst and 2nd audio speech amplifiers, in socket X7.

j. Place V&, 6AG5 clamper tube, in socket X6 .

k. Place V13, 12AUT7 keyer tube, in socket X36.

1. Place V1Lh, 6ALS bias rectifier tube, in socket X35.

Tnstall knobs as follows {set screws for all knobs are packaged separately and
are installed at time of mounting}:

4. Place & 1/4" I.D. deformed washer on all shafts except buffer, final and
VFO shaftls.
b. Ianstall the larce 2 3/8" knob, using one 10-32 set screw, on the 1/4" shaft

extending from the VPO planetary drive, being careful not to place the knocb



A . 7. b. too close O the dial plate which would cause rubbing against the dial.

Tighten the set screw.

o, Install the 1 5/8" knob on the "BAND" switch sheft extension, using one
3.32 get screw, making sure the knob marker colncides with the panel merkings
by turning the switch to the maximum counter-clockwise position and setting
the knob marker 1o coincide with the 160M marker. Tighten the set screw.

d. Tnstall the sever single marker phenolic knobs as follows, using 8-32 set-
SCTews !

(1) Turn the "DRIVE" control shaft fully counter-clockwise, Ingtall one
of the phenolic knobs with the warker at the "0" position and tighten
the setgcrew,

(2) Turn the "CPERATE" switch (SWh) to the counter-clockwise position, in-
=tsl1]l one of the single marker phenolic knobs with the marker on the
"OFF" position. Tighten the set screw.

(3) Turn the "CRYSTAL-VFO" switch (8W2) to the counter-clockwise positiorn,
install one of the single marker phenolic kncbs with the marker on the
"XT1" position. Tighten the setscrew.

(L) Turn the "AUXKILIARY" switch {SW6)} to the counter-clockwise position,
install one of the single marker phenclic knobs, with the marker on
nureral "1". Tighten the setscrew.

(5) Turn the "COUPLING" condenser (C9; into the fully meshed position.
Install one of the single marker phenolic knobs with the marker on the
"O" position. Tighten the setscrew.

(6) Turn the "AUDIO" gain control fo the maximum counter-clockwise position,
install one of the single marker phenolic knobs with the marker on the
"O" wosition. Tighten the setscrew,

{7) Turn the "METER" switch (SW5) to the maximum counter-clockwise position.
Tnstall one of the single marker phenolic knobs, with marker on the
"OFF" position. Tighten the setscrew.

e. TInstall the two O tc 100 skirted knobs as follows, using 8-32 setscrevs:

(1) Turn *the buffer tuning condenser (C7) shaft until fully meshed. In-
stall one of the knobs with the 0 directly under the green dot on the
dial escutchean. Tighten the setscraw.

(2) Turn the final ftuning condenser ({8, shaft until the condenser is fully
meshed. Install one of *he kncbe with the O directly under the green
dot. on the dial! escutcheon. Tighten the setscrew.

f, Before instaliling the crystal knob cover, 1T may be necsssary to reform the
contact fingers on the knob in order to reduce some of the pressure experi-
enced in installing and removipg *the cover. This is done by pressing the
contact fingers inward toward the center ol the cover, a littlie at a time,
antil the cover can be ingtalled reilatively eagily and still have a firm
feeling when in place.

¢. At this time, check the function of each knob to see if the indexing agrees
with the markings on the paned {i.e. bandswitch on 160M when counter-clock-
wise and 1IM wnen fully clockwise).

8 With the transmitter out of the cabinet and the VFO side plate removed for ob -
serving the oscillator tube and the VR OAZ tube, initial checks can be begun:

a. Cheek to see that both the 5 amp fuse and 3 amp Fusetron, or Slo-Blo fuse,
are installed in the Tused type iine cord plug.

b. Place the "OPERATE" switch in the "OFF" position, and piug the line cord
into a 117V AC receptacle., Plug X-13B into the X-13A socket on the back
of transmitier.

c. {1) Set the VFO pointer at mid-scale. Turn the drive control to position

#5 .
(2} Turn the "BAND" switch to 160M.
(3) Turn the "CRYSTAL-VFO'" switch to "VFOU.

T
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Turn "OPERATE" switch to the "TUNE" position.
Check all tubes for evidence of filament lighting.
After sufficient warm up period, check for a purple glow inside the
enveiope of the OA2 VR tube ingside the VFQ compartment.
(7)) Turn the meter switch to the "0SC" position.
a. Reading should be 24 to 32 ma. (This will be lower on 15 and 20
meters ).
b. Turn the "CRYSTAL-VFQO" switeh to "XT1" position {with no crystal
installed). Meter reading should be approximately 16 to 20 ma.
s. Tnstall a crystal and check for increase in "OSC" current when
switching from crystal to the blank crystal socketl.
(8) Turn the "BAND" switch to "k0" meter position and repeat step 7. Read-
ings should be comparable.

SARN)

9. Turn the "BAND" switeh back to the "160" position and turn the "Operate” switen
to the "OFF" position., Remove the line cord from the 117V AC receptacle.

10. TInstall the VFO side cover with the eight 1/4" #4 screws and #: shakeproof
washers, and the two 6£-32 hex nuts and #0 shakeproof washers. DO NOT TIGHTEN
ANY OF THE SHEET METAL SCREWS UNTIL THE TWO f-32 HEX NUTS ON THE BOTTOM S5IDE OF
CHASSTS HAVE BEEN TIGHTENED. After the two 6-32 hex nuts are tightened securely,
tighten the eilght #4 screws securely.

11. At this time, refer to Section E of the Operating Manual, in order to determinez
if there has been an appreciable change in the callbration of the V() due to
possible changes in the V¥F0O trimmer and padder condenser settings as & result
of rough handling in shipment. It is doubtful that any proncunced deviation
will oceur when changing from one set of tubes to another in the VFQ, sinece cir-
cuit design considerations guard azainst normal internal wvariances in the tubes.
Occasional spot checks on both the 160 or 80 and the 40 meter bands against a
frequency standard of reputable calibration accuracy will verify the VFO cali-
bration accuracy. If the calibration is not accurate, proceed to recalibrate
as directed in Section E. |

12. Read Sections B, Theory of Uperaticn; C, Tuning Procedure; and D, Pi Network
Tuning and Harmonic Suppression, in order To gain familiarity with the equipment
before continuing tuneup.

13. Tune up the transmitter on all bands 160 - 11 meters, following the procedure
in Section ¢, checking for grid drive, proper loading, and operation on all bands.

14 . Witn the transmitter operating at normal full load {140 wa.}) on "PHONE'", check
the "MOD" (modulator) plate current. Tt should read 58 4o 70 ma. If the reading
is not within this range, adjust the tap on resigtor R35 - toward the panel]l for
a lower current reading and away from the panel for a higher reading.

15. With the modulator current adjusted properly, the transmitter operating on “PHONE"
and with microphone connected (left rear of cabinet, J1}, advance the "AUDIO"
¢nin control while speaking into the microphone. The "MOD" current should kicx
upward with voice peaks and the dummy light bulb ghould increase in brilliance,
The current peak swings should not exceed 120-130 ma for 100% modulation.

16. Operation of the clamper tube may be checked by leaving the transmitter on the
phone or CW position, turning the VFO off by switching to an empty crystal socket
position and watching the final plate current. The final plate current under
excitation fallure should be legss than 50 ma.
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A. 17. After compieting the initial testing of the trapsmittay, place it back into tre
cabinet, training the AC line cord through *hs propsr cpening. Graduslly slise
the chassis on the rails, carefuily ergaging the cahinst 1nto the front pane..;
and checking the line cord clearance at the rear OpENINE .

o. TInstall the three tie rods, engaging the rods 1nto the front panel loossly,
but insuring a good start,

b, Install the eight self tapplng screws around the peariphery of the cutouis
for the line cord and the output coax connsctor. Graduvaliy tighten all
eight screws securely while chnecking for proper erngagement of the front
panel and the cabinet.

c. Tighten the three tie rods securely.

The cabipet installation and transwitier sel up are 0ow conpleted.
B. JOHNSON VIKING RANGER THEORY OF OFERATION

1. Viking Ranger bLlock diagram.
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2. 'The general specifications, Ireguency covarage, and main Testures o the Jonnson
Viking Ranger are covered in the brochur=z at the front of this Operating lInstruc-

tion Manual.

3. The Variable Frequency Oscillator 1s
+.

natternsd after the famous -Johneson Mode 1l
122, employing a series tuned Colpitts

cirenitc. Two sz2parate tank clvocults ars

4=
U
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emploved., On2 tank cireult covers tie 1,75 me to 2.0 me freguency range and

the other tark circuit covers the 7.00C me to 7.425 me renge. The VFO tank cir-
cuits and output circults are controlled by the internal VFQ switeh SW1. This
awitch is mechanically linked with the band switch insuring the proper VFO out-
put freguency for the band selected by the bandswitceh. A high degree of stabli-
ity is insured by preoper circuit deslgn, rigid construction, temperature com-
pensaticn, and by voltage regulation in the VFO circuit. The plate circuit of
the VFO is broad tuned to maintain a constant output level over the entire fre-
quency excursion when employlng the 40O meter tank. Additionsl cilircuilt design
considerations eliminste any interaction between the oscillator stage and
gucceeding stages in theé RF exciter gectlon.

On the 160M and 80M bands, the VFO output remains on the 160M tank, On the L,
20, 15 and 10 meter bands tae VFO output changes to the 4O meter tank. On the
11M band, an additional capacitor, Ch, is swltched across the LOM tank, to lower
the VFQ frequency to a harmonic relation to the 11M band. In "VFO" operation,
Yoth the VFO and the first frequency multiplier are keyed for CW transmission.

Crystal oscillator-frequency multiplier stage. This stage employes a ACLA pen-
Fode Tube of excellent RF characteristics. During VFO operation, this stage
scts as an isolater-fregquency multiplier, being broad tuned on 21l bands 160
through 20 me%ers. The plate eircuit is band switched asutcmatically by the band
switeh. During crystal operation, this stage replaces the VFO and acts as a

hot cathode crystal oscillator. Durlng "CRYSTAL™ operation this stage is keyed

for OW trancgmission.

Crystal - VFO switch. This switch selects either of two erystals that may be

plugged into the crystal sozket, X1, submounted at the front of the transmitier.

In the XT1 position, a crystal connected between pin 3 and > of X1h is operative.

Tn the XT2 position, the crystal comnected between pins 1 and 7 is in use.

a. In the two crystal positions, XT1i and XT2, the switch disables the VFO and
converts the Tirst 6CL6 from an isolater-multiplier to a crystal oscillatoer
and/or frequency multiplier. |

b. In the "VFO'" position, the switch places the VFO in operation and connecte
and converts the first 6CL6 from a crystal oscillator-multiplier to an
isolater-frequency mwultiplier.

o. 1In the VFO "ZERO" position, it places the VFO in operation - plus whatever
additional stages are required in each individual installation for a com-
fortable injection lavel into the receiver for positive zero begting pur-
poges. A simple internal wiring change permits either the VFO alone or one
or both of the 6CLE's to be energlzed in the VFQ "ZERO" position.

Buffer Stage. This stage employes a 6CL6 RF pentode, employing a tuned high q
plate cireuit , which is tuned to the same frequency as the final on all bands.
This stage is prctected against excitation failure by the cathode resistor R1Z.
The buffer switch and coils are fully shielded to avoid any possible interaction.
The drive control, R13, controls the screen voliage of vhis stage thus control-
ling its output and the final grid drive.

Final Azplifier. This stage employs & 6146 beam power amplifier with cowpletely
band switcned pil-network plate circuit of Hi @ design. Great consideration and
study has been made in the final coll assembly O maintain a constant Hi @ cir-
cuit for maximum degree of efficiency on all bands. The range oOf antenns im-
pedances which may be matched on all bands is 50-500 ohms plus tuning out wide
range of inductive or capacitive reactance. These output capacitance switching
provisions are strategically located toO avoid inductive lcops coupling back to
the previous stages. The range of antenna impedance which may be matched at
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frequencies above 7 mc extends, roughly, from 25 to 2000 ohms,

Clamper Tube. This stage employes a AAQS tube to furnish protection for the
ALt final amplifler in case of exeitation fallure. With exeitation fallure,
the 6AQ5, connected in shunt with the screen dropping resistor, conducts and
lowers the screen potential to approximately plate current cut of f in the 61L46.
The screen of the clamper is connected to a voltage divider making the stage
continue to conduct even at extremely low plate potential values. Under this
cutoff condition, it will be noticed that 35 to 10O ma current is indicated on
the meter. This is not plate current of the A146--1t 1s the plate current
through the series screen dropping resistor, R15, drawn by the clamper tube,

First and Second Speech Amplifiers. These stages employ a dual triode 124X’
Tube cascade connected with nigh gain design. Additional circuit design con-
siderations control the response charscteristics of these two stages. A three
cireuit microphone jack is provided to asccommodate the addition of s push-toc-
talk relay, if so desired.

Audio Driver. Tais stage employes a 12AU7T dual triode, parallel connected and
fransformer connected to the modulator grids to furnish low ilmpedance drive O
the modulators.

Modulator. This stage employs a pair of 1614 transmitting type tubes, operating
push-pull class AB. The modulators operate well within their ratings, and will
deliver more than sufficient andio power for 100% amplitude modulation. FPlate
saturation limiting prevents large swings beyond full modulation thereby pro-
viding some limiting to reduce distortion and spuricus output. The modulation
transformer has a tertiary feed-back winding coupled to the grid of the audic
power driver. This provides damping for improved regulation, stabilily and

flat response and is particularly helpful in providing improved regulation for
directly driving class B2 modulators when the Ranger 1s ugsed as an exciter.

The secondary winding of the modulation transformer 1s center tapped, to fill
the requirements as an audic driver transformer when using the Ranger as an
exciter, working directly intc the grids of a pair of class B modulators. These
leads are filtered and bypassed, and made available at the exciter-auxiliary
plug at the rear of the chassis. By using ohe-half of the secondary winding,

a nominal S50C - 600 cohm output can be cbtained for driving large speakers used
in paging Oor public address work. 33 watts of audio are available at the out-
put of the modulators for any appllcatlon required.

The frequency response range of the modulator section is flat within 3DB from
250 to 3000 CPS with very pronounced roll off sbhcve and velow these freguencies.
The audio guality is pleasing, yet retains the extra sudio punch desgirable for
commurications effectiveness.

Power Supplies. A dual voltage power supply, employing = SRUGY HV rectifier
Tobe and a FAXSGT IV rectifier tube, furnishes the voltages required for the
Viking Ranger. Bota the high voltages and low voltages power supplies employ
choke input filterine for improved voltage regulation. The high voltage supply
will @eliver 500 - 525 ¥DC for the final modulators, and the low voliaze sooply
delivers 300 to 320 VDC for the RF exciter ard speech low level stages. A 6ALS,
Vil, is used as a blas rectifier to supply bias voltage for the keying cirecults
and modulator bias.

Tf it is desired to vpower an external equipment, power may be taken from the
execiter-auxiliary plug. In addition to 33 watts of audioc, there 1s avallable
5.3 VAC at 5.5 amperes for filawment supply, 300 VDC at 50 ma and 500 VDC at 210

- b6 -



3 12. ma. When the auxiliary plug is wired for external power, the complete RF sec-
tion of the Ranger (including filaments) is de-energized - the power supplies
cannot supply the normal Ranger full power requirements and external power
simultarneously.

13. Keyer Control Circuitry. Grid-block keying is used on V1, V3 and Vi, To avoid
unnecessary interference with signals on adjacent channels, a waveshaping filter
consisting of R4L2-R43 and CO89 is used on V3 and vh, To avoid chirp when the VFC
is keyed, the keyer tube, V13, 12AUT, allows the VFO to start guickly - belore
V3 and Vi start conducting - and then continue operating until after V3 and vh
have stopped conducting.

The VFQ kever adjust control, R39, adjusts the "old" time for VFO operation
after the key is opened. This may be adjusted to cutoff the VFO between marks
of keyed characters thus allowing rapid CW break-in operation by enabling the
operator to be aware of incoming signals while he is kKeying the transmitter.
When operating in this fashion, the slight arcing at the key may be noticed as
a click in the local receiver only. It is not on the carrier. It can be re-
duced by installing a ¢ 1/2 millihenry rf choke (the ordinary recelver type )
in each key lead ag close to the key as possible, to reduce radiation of the
spark energy by the key leads.

14. Operate Switch. This switch, located to the left of the VFO escutcheorn, is a

Aunl ceramic wafer rotary switch that provides the following functions:

a. U"Off" position. No voltages applied to any circuilts.

h., "Tune" position.

(1) Turns on all filaments, dial light, meter light.
(2) Turns on low and hi voltage power supplies.
(3} Leaves screen voltage off modulators.
(L) Disables final amplifier.
c. "Phone” position.
(1) Turns on HV indicator light.
(2) Places final amp in operate condltion.
(3) Applies screen voltage to modulators.
(4) Applies 117VAC to ANT relay Jack.
d. '"Stand by
(1) Turns off HV indicator light.
(2) Disables final.
(3) Turns off modulator screen source.
(4) Turns off 117VAC power to ANT relay Jjack.
(5) Disable exciter.
e. "CW"
(1) Turns on HV indicator light.
(2) Short circuits modulation transformer secondary.
(3} Leaves screen souce off modulators.
(4) Places final into operating condition.
(5) Applies 117VAC to ANT relay Jack.

f. 'The antenna relay Jjack in supplying 117VAC for external relay control is
ideally suited to handle the switch functions of a larger final when the
Viking Ranger 1s used as an exciter.

¢. The problem of disabling the audio of 2 larger modulator in the "CW" posi-
tion is nartiaslly solved since the grids would be short circuited when the
Ranger is in the "CW" position as an exciter. In addition, the secondary
of the high-powered modulator should be shorted on TW".
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¢. VIKING RANGER TUNING PROCEDURE

1.

10/57

NOTICE! The regulations of the Federal Communications Commission require a
suitable license for operation of this equipment, Refer to publications of the
Tederal Communications Commigsion or the American Radio Relay league for the
lgtest rules governing station and operator licensing.

Be sure to return the enclosed warranty registration card. This will register
your transmitter at the factory. If 1t becomes necessary to write to the factory
regarding your transmitter, refer to it by serial number,

The tuning procedure for the Viking Ranger is identical on all bands of operation,
160 through 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 40-75 watt light bulb should be used as a dummy

load.

Set all knobs on the setitings given below:
Operate switch, "OFF" position.

Drive control on "#5" position.

¥tal - VFO SW on "VEQ" position.

VFO - Pointer mid scale {7.215 me}.
Band switch, "4LO" meters.

Auxiliary coupling switech, position o,
Coupling, vosition "5".

Meter switeh, "GRID" position.

Audio, "O'" position.

(SRR e L T o S PR 0 T e T

With the dummy load attached to J3, the transmitter connected to an adeqguate
ground, and the AC plug in the 117VAC 60 CP8 receptacle, all knobs set on the
positions given above, tuning on 4O meters is accomplished as follows:

n. Turn the Operaste switen to the "TUNE" position. The meter should be illum-
inated and the VFQO diml lighted. After a normal warm up periocd, tune the
"BRUFFER" tuning knob for an indication of grid current on the meter. Ad-
just the drive control for a reading of 2.5 ma on the center scale which

reads U-10 ma.

J—

NOTICE. !

DO NOT EXCEED 4 MA GRID CURRENT UNDER ANY

CIRCUMSTANCES OR 3 MA FOR PROLONGED PERIODS OF TIME

b. Keyer Control Adjustment,
{I) Couple the VFO output to a recelver (OPERATE switch in CW position).

(2) C(lose key and tune receiver to a VFO signal.
{3} Open key.
{L) Turn VFO keyer adjust control, R3J, counter-clockwise until VFO signel

starts,

(5) Turn VFQ keyer adjust control, R39, clockwise just slightly beyond the
point at which the VFO signal stops. Adjustment in the extreme clock-
wise position may cut off the VFO too soon and result in "squaring or
"sharpening” of the keying envelope at the break with attendant clicks,

Turn the Meter switeh to "PLATE™ position.

d. Turn the Operate switch to "PHONE" position and immediately tune the "FINAL"

tuning knob to plate current dip {resonance) on the plate current meter.

Ca



Increase the loading on the final by adjusting the Couvnling controls. After
changing the Coupling controls, return the final for dip (plate resonance )
on the meter. Successively adjust these controls falways dip final last)
until a plate current of 130 ma 1s read on the LOp meter scale, 0-2C0 ma.
on CW (key down), the plate current should be 140-150 ma.

This completes the tuning and loading of the ftransmitter on the 40 meter
band, phone or CW operation. Operation on other bands merely reguires
switching the bandswitch to the desired band and adjusting of the Bufler,
Final, and Ccupling conftrols to obtaln Dproper final amplifier loading. As
previously listed, proper lioading 1s obtained at a plate current of 140-150
ma on CW and 130 ma on Phone. The drive control snould be adjusted to pro-
vide a grid current of 2.5 ma on all bands when tne final is fully loaded
at the above valites.

The following table of dial settings gives the approximate dial settings
for fully ioaded operation into a 52 ohw non-irductive load:

— el

l Line Voltage 117.5 VAC Pnone Operation 5& Onm Co-aX Load
i e S e ——————
Freguency Buffer Fina. fuxiilary
Megacycles Tuning Tyuning Coupling Coupling
— SR I SR

I 23,700 ok | 84 T 5.25
28, 000 1 7 7 50

, 27.250 L fis T ;.5
26 900 LD 76 7 &

; 21,450 S 7 - 7 . .5 |
21.000 G2 3 6 7.5
14.350 by 63 7 3.5 |

1 14,000 39 1 6 7

T. 200 52 Y 5 b

| 7.000 42 27 5 2

L, 000 B4 E 71 L L
2,200 % 37 3 >
2,000 i 2 20 é G
1.75C 13 ha 3 5

!

- "--—I.l——u-l- r— ——— R —— e ——

1+ should be horne in mind that reachances st bthe feed point, or impedances
different thasn the 52 ohms used 1n compiling the chart above will cause A
change in all the dial sethings excert buffer Tuning.

D. VIKING RANGER PI-NETWORK TUNING AND HARMONIC SUFPFRESSTOH

The pi tuning/coupling metwork in the Viking Ranger 1s designed tc load the final
amrlifier into antenna resistances of nominaliy 50 to 500 ohms throughout the frequency
ranze of the transmitter. In zddition, i% is capable of "tuning out' series antenna
reactances up to several hundred ohms 1O comolete a good maten O most unbalanced antenna
systems. The range of antenna impedances which may be matched by the pi network at fre-
quencies higher than 7.0 mes. extends from roughly 25 to 2000 cohms.

imen the transmitter is well groundsd and properly tuned, the higher narmonle sup-
prescion is excsllent, generally ool better than with other conventional methods of

antenna coupling. This should bs of interest to amateurs afflicted wita TVI or otner
high frequency interferencs rroblems.
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Importance of grounding:

To obtain proper tuning, coupling and narmonic suppression with any transmitter
antenna coupling system, the part of the circuit designed to oOperate at RF
ground notential must be at RF ground potential. A "room full of RF" 1s evidence
trat a high RF potential exists on something in or near the room. 1In many cases
the source of RF is the transmitter's chassis and power cord. This condition

is very undesirsble for several reasons. Tne power cord is very closely coupled

to the chassis by the electrostatic shields of the power transformers. Three

objectional factors which obviously affect the loading of the transmitter when
poor grounds are involved are:

n. The impedance that the output terminal of the transmitter looks into ineludes
not only the true antenns to ground lmpedance as presented by the antenns
feedline but also the transmitter chassis to ground impedance. This addi-
tional impedance in some cases will raise the apparent antenna impedance toO
such a high value that it cannot be loaded by the pi network.

b. Part of the transmitter's power is lost in the ground system due to radia-
tion of the ground lead, power cord or cabinet. This power 1is gquickly dis-
sipated in surrounding objects and contributes nothing to effective radisted
power except to distort tne antenna's normal field pattern.

e. Tt is conventional, in designing a transmitter, to bypass harmonics Oor any
possible sources of stray high frequency currents to the chassis on the as-
sumption the chasgsis will be kept as near ground potential as possible,

When a high impedance 1s presented to these currents at the chagsis they are
able to radiate to some extent rather than be passed harmlessly to ground.

How to obtain a good ground:

What mey sppear to be a gocd ground at one frequency may prove to be a poor
ground at another. A single ground lead may have "standing waves' on it due to
itg length. While it may seem difficult to obtain a good ground over a wide
range of frequencies, it can be done and will be well-worth the trouble when
increased radistion efficiency, ease of antenna loading, and reduced TVI and
BCI result. There is alsc reduced danger of damaging microphones, receivers,
and other associated equipment with excessive RF fields,

Avoid using the power line, power line condull or gas lines for RF grounding.

Some suggestions which may nelp to obltain a good ground are:

a. Water pipes or metal building structural wembers are usually good sources
of earth grounds.

b. Use heavy conductors (#14 or larger) between the connection at the ground
point and the transmitter. Copper ribbon is aexcellent for this purpcse.

c. The use of several ground leads, each of a different length and selected at
random may be helpful in keeping 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 frequency throughout
the transmitter's range is quite good. If at any cne Ifrequency, One of the
oround leads presents a low impedance at the chassis, the chasgis is effec-
tively grounded. By changing the length of ane of the ground leads experi-
mentally, 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. Induc-
tion fields will tend to raise the impedance of the ground leads.

3. TIn cases where it is impossible to obtain a good earth ground, connecting
the transmitter chassis to some system of conductors having a very low ef-
fective impedance to ground compared to the antenna impedance may be helpful.
Usually this artificial "ground" takes the form of a system of radial wires
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d. spread horizentally on the floor, a gridwork of wires, or a large metal
sheet on the floor below the transmitter., To be most effective, the mini-
mum area covered by the metal conductors should be roughly equivalent to =z
square, the length of one side of which approaches a quarter wavelength.
This system of "grounding’ should be experimented with before committing
the location of any permanent installation.

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

£f. A rough check on the effectiveness of the transmitter ground may be made by
touching the chassis while watching the PA plate current and grid current
with the transmitter operating intc an antenna. A change in current upon
touching the chassis is indicative of an ineffeetive ground. If a neon
vulb, held between the fingers, can be ignited by touching it to the chaseils,
the RF present 1s excessive and is another indication of an ineffective
ground. In cases where the transmitter is feeding a low impedance anftenna,
the test by touching the chassis is more reliable since 50 to 60 volts is
required to ignite the neon lamp.

Loading Random Antennas with the Pi Network:

With the transmitter chassis well grounded, correctly designed antenna systems
having relatively "flat" unbaslanced feeder systems, can easily be loaded by
following the instructions already given, provided the antenna terminal imped-
ances fall within the range of the pi network, Feeding a balanced system with
g Teedline over a quarter of one wavelengtn long, may prove to be surprisingly
successful if the transmitter chassis is held at ground potential. The trans-
mission line between the transmitter and antenna wlll tend to assume a partlisl
balance at the antenna. Some standing waves will result but may not be exces-
sive. The Johnson Matchbox, a universal all band, bandswitched antenna coupler
will permit loading of the Viking Ranger transmitter to any practical antenna
system. In addition, it provides for the use of the Johnson 250-20 Low Pass
Filter for increased harmonic suppression.

Antennas having random lengths, random feed points and various typeg 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 vl net-
work directly but there are critical dimensions where the antenna reslstance can
vecome either %00 high or too low to be matched by the pi network.

Antennas with high terminal resistance or reactance cal usually be recognized
while loading the final stage of the Viking Ranger. The final amplifier is
normally loaded by reducing the output coupling capacitor, C9, in small steps,
returning the amplifier to resonance each time. This results in an increase 1In
PA plate current and is continued until full loading is achieved. 1If, nhowever,
a point is reached where decreasing the output coupling capacitor, €9, does not
result in a marked increase in PA plate current and the PA ig& not fully loaded,
the antenns can be sssumed to have a high resistance or reactance at this fre-

quency.

Antennas with low terminal impedmnce (resistance and reactance both low) can
usually be recognized by a noticeable lack of coupling condenser eflect in the
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3. range of settings normally used at the operating frequency. There will be
little or no detuning evidenced as the coupling control 1s changed.

Several things can be tried in an effort to bring tae antenna system into the
tuning ranege of the pi network:

=

b-

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

Change the point of connection of the feedline 1o the antenna 1,/8 %o 1/h
wavelength.

Change the antenna length 1/8 to 1/4 wavelength. Anbtennas shorter than 1/8
wavelength (antenna and feeder) may be difficult to load. Taey present a
high capacitive reactance to the transmitter output terminals. Effective
antenna lengths in the vieinity of 1/2 wavelength will in general exhibit
charscteristics of hish resistance, high reactance (inductive or cavacitive),
or botn.

"oad" the antenna feeder by placing an inductor or capacitor in geries to
cancel out the reactance of the antenna feeder. This may regquire consider-
able cut and try and will affect only the reactive component of tne antenna
impedance. However, it can prove ugeful in scme cases.

I, type matching networks of inductance and capacitance may be used to aid
impedanceé matching. Much discussion of this more alaborate method of
bringing the antenns impedance within the range of the pi-network could be
included, however, the few cages where it 1s necessary do not Justify in-
rlusion rerein. Textbook and handbook discusgions will ve helpful if

work along this line is pursued. There 1s danger of rescnating the coupling
sondenser of the vi-network when using an external coil. This snould be
watched as excessive voltage built up across the coupling condensers ¢an
cause damage. Improper coupling or loading will take place under these

conditions.

‘4., Dangers to be avolided and hintg which may further aid in harmonic and TVI re-

duction.

5

When loading high impedance antennas there iIs a temptation to "squeeze” the
1ast watt into the antemna by opening the coupling condensers as much as
pogsible. Harmonic suppression is dependent, to a great extent, on tie
gmount of coupling capacity in the cirecuit. It isg wise TC use as mucn coup-
ling capacity as practical at all times. The proper amount of coupling when
The antenna impedance is nigh, can be conveniently determined by holding a
neon lamp against the antenna fleeder. The coupling condenser can then be
opened until little increase in glow is noticed when the coupling condenser
and tuning controls are adjusted for maximum output. A decrease in coupling
capacitance beyond this polint may cause a higher plate current reading due
to reduced plate circuit efficiency. Higher harmonic output will also re-
sult as the coupling capacity 1s reduced beyond the point where the output
has leveled off. The random antenna system may present a wmore favorable
impedance to harmonic output than the output on the fundamental frequency,
hence it is well to use as much coupling capacity as 1s practical. It 1is
vell to remember that the amount of coupling capacitance needed 1s depend-
ent on the operating frequency. For example, 2,000 micro microfarads at

3.5 mes. corresponds to 160 micro microfarads at 58.0 mes. These are the
values necessary Lo couple resistive loads of approximately 5C onms, at the
frequencies stated.

If the power line voltage is low or the high voltage rectifiers have low
emmission, the loaded plate current may not reach the normal value. This
condition should not be confused with the inability of the pi-network 10O

load an antenna system.
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D. 5. Coupling to balanced antennas:

Balanced antennas such as center fed "Zepps", beaws 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
Ranger is single ended, unbalanced, a coupler is required for balanced antenns
systems. The Jonnson Matchbox, a universal all band, bandswitched antenna
coupler will permit loading of the Viking Ranger o any practical antenna sys-
tem. In addition, it provides for the use of the Johnson 250-20 Low Pass Fil-
ter for incressed harmonic suppression., A slimple coupler for this purpose 1is
shown below. The tank cirecuit is resonant at the operating frequency and can
be excited by a coaxial line and coupling link. Line impedance is not critical
although 52 ohm line will be most desirable if a JOHNSCON Low Pass Filter 1s to

be used.
— T
N
Ranger |1 = B —1
Be s

Feedpoint impedance of the coupier 1is adjusted by means of the inductor taps.
Tap adjustment in unnecessary with the Johnson Matchbox. Final amplifier
loading is adjusted with the transmitter output ecoupling controls.

—r—
T—
—p—
ol

Tuning of the coupler can be made quite broad by making the L/C retic as high
as possible {low "Q") while still permitting the desired loading. Inductive
reactance of the coupling link may make it impossible to reduce the SWR of the
coaxisl line to or below 1 1/2 to 1. If so, the link cireuit may be made
series resonant by adding capacitor Cl as shown below:

i
| %?!
Ranger _

I o e

The shove problem is non-existant with the MatehboX.

&, Use of low pass filters:

Depending upon how it is tuned, Znd harmonic attenuation of the Viking Ranger
amplifier can be as high as 30 db. Since this will permit operation in many
lacations without television interference, the Johnson 250-20 Low Pass Filter
is not an integral component of the Viking Ranger but 1is available as an Op-
tional sccessory. This filter will provide an additional 75 db or more nar-
monic sttenuation with insertion loss less than .25 db, Characteristic imped-
ance is 52 ohms, power rating 1 KW. The low Dpass filter may be inserted in

the coaxial lire between +he transmitter and the antennas coupler. Coaxial con-
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D. &. npectors are used at the transmitter and at both ends of the low pags filter to
preserve the shielding provided by the coaxial line, It is preferable that tie
standing wave ratic on the coaxial line be maintained at 2 to 1 or less, there-
fore the impedance of the line vetween the Viking Ranger and the coupling link
should be the same as the characteristic impedance of the filter. (The Johnson
250-20 Low Pass Filter and dJohnson Matchbox are 52 ohm impedance.; The section
of coaxial line between the transmitter and the low pass filter saould be as
short as possible and electrical quarter waves snould be avoided. An RI' bridge
such as the Joanson 250-25, for measuring SWR will prove invaluable for both
initial set-up and for operational checks.

Ranger = —=—t 250-20 T %

An end fed nalf-wave antenna may present loading problewms, both from the stand-
point that its impedance is higher than can he matched by the pi-network amo-
1ifier of the Viking Ranger, or that the low ocutput coupling capacitance used
reduces inherent narmonic attenuation below tolerable values, Therefore, the
use of a hal® weve antenna may create TVI oroblems, while other antennas provsa
perfectly satisfactory. In these cases, it is reccmmended that the dJonngorn
Matchbox be used.

E. VFO CALIBRATION FPROCEDURE

1. S5ignal generator, receiver, and VFQ setup for the Viking Ranger VFO calibration.
a. The accuracy of the Viking Ranger VFO will be no better tinan that of the

signal generator used %o calibrate 1it. To fully utilize the stability ard
calipration capabiiities of the VFO, the frequency standard used tc callbrate
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 outout, capable of being easily
detected by the receiver to be used for zero beat indication, is necegsary
at the following freguencies: |

Fla Any given frequency (preferably a VFO low frequency scale mark fre-
quency ) vetween 1.75 to 1.78 me or any of the first eight harmonics
of 1.75 to 1.78 mc in the range of the receiver. 1.76, 3.52, 5.28,
7.04, and 8.80 me are good calibrating frequencies,

F2a Any given frequency (preferably a VIO lcow freguency scale mark fre-
quency) between 1.96 and 2.00 me or any of the first eight aarmonics
of 1.06 to 2.00 me in the range of the receiver. 1.97, 3.94, 5.91,
7.88, and .85 mc are good calibrating frequencies.

F3a Any given freguency (preferably a VF0Q high freguency scale mark fre-
quency) between 7.00 and 7.07 me or any of the first four narmonics
of 7.00 to 7.07 me in the range of the receiver, 7.U3, ih,06, 21.03,
and 28.12 me are pood calibrating frequencies.
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Fha Any given frequency (preferably a VFO high frequency scale mark ire-
quency) between 7.35 and 7.425 or any of the first four harmonics of
7.35% and 7.425 me. T7.40, 14.800, 22.2, and 25.6 me are good calibra-

ting frequencies.

Warm up the signal generator for at least 1/2 hour or as long as suggested
by the signal generator instructions before using it for VFO calibration.
Set up a receiver capable of detecting each of the frequencies chosen In
la. Attach antenna leads to the receiver input and the signal generator
output and dbring the leads together until signal generator output can be
picked up by the receiver. Geparate and shorten the leads as found nec-
egsary to keep the receiver Irom blocking due to excessive signal input.
Allow the receiver to warm up for about 1/2 hour to stabilize the local
oseillator, and log dial settings for frequencles Fla, FPa, F3a and Fha.
The beat frequency oscillator in the receiver may be used to log and compare
the signal generator and VFO frequencies but it is desirable to obtain the
fingl zerc beat indications between the VFO and signal generstior slgnals
without the beat frequency oscillator. Avoid setting the receiver on or
logging image frequencies.

Warm up the Viking Ranger in the "Tune” position for 1/2 hour. Turn the
bandsiwiteh to the 160 or 80 position. Turn the VIO dial pointer to the
frequency Fl, between 1.75 and 1.78 me, chosen as the low 160 meter cali-
brating point, and find it or its harmonic (near Fla) on the receiver,
Repeat the same procedure at the high 160 meter calibrating point and the
4O meter high and low points after moving the Bandswitch to the LG meter
position.

160, 80 meter VFO scale calibration

-+ A

get the Bandswitch on the 160 or 80 meter position and the dial at ¥2, the
frequency between 1.96 and 2.00 mc chosen for the nigh 160 meter calibrating
point. 8et the signal generator gnd the receiver at F2a. AdJjust the "1E0
ni" trimmer at the top of the VFO (refer to Figure 11) until the VFO zero
beats with the signal generator.

Turn the VFO to Fl, the receiver to Fla, the signal generator to Fla, and
adjust the "160 1lo" padder until the VFO zerc beats witn the signal gener-
ator,

Repeat the "160 hi" and "160 lo" adjustment, zerc beating the signal gen-
erator and VFQ as accurately as the ability to reset the two units warrants.

20, 15, 10 meter VFQ scale calibration

Set the Bandswitch on the 40 or 20 meter positicn and the dial pointer at
F4 on high frequency dial scale, the fregquency petween 7.35 and 7.425 mc
chosen for the high 40 meter calibration. Set the signal generatcr and
the receiver at Fha. Adjust the "40 hi" trimmer at the top of the VFU until
the VFO zero beats with the sighsl generator.

Turn the VFO to F3, the frequency between 7.00 and 7.07 me chosen for the
low 4O meter calibration, the receiver to F3a, the signal generator to F3a,
and adjust the "hO lo" padder until the VIO zero beats with the signal
generator. |

Repeat the "0 hi" and "40 lo" adjustment, zero beating the VIO as accur-
ately as the ability to reset the two units warrants.

11 meter calibration

a.

The 11 meter band VFO output is in the neighborhood of 6.75 me. A given
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frequency, FS5A, in the range 5.7 to 6.85 we or any of the first four nar-
monics of the 6.7 to 6.85 me range may be used to calibrate the 11 meter
range. Turn the bandswitch to the 11 meter position and set the dial
pointer on the standard frequency ¥5 or the hermonic of the standard sig-
nal which falls in the 11 meter band. Set the receiver to the 11 meter
range or a sub-narmonie and detect the standard signal freguency. Adjust
the "1 meter" trimmer until the VFQ zero beats with the standard frequerncy.
Recheck the 40 or 20 calibration after the 11 meter adjustment. There 1s
1ittle likelihood that furtrer re-adjustments are necessary unless s large
change was requlred in the "11 meter” setting.

VFO Calibration Using the Transmitter Crystal Oscillator or other Standard
Signal Scurces.

.

Crystals of known frequency and sccuracy in the frequency ranges la, FZa,
Fa and Fha (designated in paragraph Bla) can be used in the transmitter
crystal oscillator to provide standard frequency signals for the VFO cali-
bration. The stability of the receiver local oscillator and beat freguency
oscillator must be nominally good as the technique of beating the receiver
BFO to the erystal and then beating the VFC signal to the recelver will be
used. The receiver thus "remembers"” the crystal frequency. Reduce the
coupling of the receiver antenna to the minimum usable amount to avold
"pulling" the receiver leccal oscillator.

An example of calibrating the VFO using actual crystal values may ke help-
f11. Assume that the following crystals have been found as part of the
amateur station egquipment: 7060 ke, 3630 ke, and 1980 kc. The dial call-
bration points then become;

Fl1 = 7.060 2 1.765 mc
s e
F2 = 1,380 x 1 = 1.980 me

3 = 7.060 x 1 = 7.060 me
Fh = 3,600 x 2 = 7.380 me

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

Fla = 7.060 x 1 = 7,060 me
FPa = 1.980 x b = 7.920 mc
F3a = 7.060 x 1 = 7.060 mc
Fha = 3.690 x 2 = 7.380 me

Proceed as follows:

(1) Place the 1.580 me crystal in the XT1 position and the T7.060 me cry-

| stal in the XT2 position.

(2) Set the Bandswitech on 160 or 8C meters, the VFO dial pointer on tae
1.980 mc mark, and the Crystal-VFO switch to the 1.980 me erystal
position (XT1). Tune the receiver to zerc beat the BFO with the cry-
stal. Turn the Crystal-VFQ switch to "VFC" and adjust the "60 hi”
trimmer to zero beat the BFO,

{3) Set the VFO pointer on the 1.765 me mark, and the Crystal-VFQ switch
to the 7.060 me position (XT2). 'Tune the receiver to zerc beat the
VFO with the crystal. Turn the Crystal-VFO switch to "VFO" and adjust
the "160 lo" padder to zero beat the BFO. Repeat steps (2) and (3)
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to minimize adjustment interaction.

Remove trhe 1.980 me crystal and replace it with the 3.690 me crystal

in the XT1l position.

(5) Set the Bandswitch on 4O meters, the VFO dial pointer to 7.38C me,
and the Crystal-VFOQ switch to XTl. Tune the receiver to zero beat the
BFO with the crystal. Turn the Crystal-VFKO switech to VFO and adjust
the "L4LO ni' trimmer to zero beat the BFO.

(6) Set the VFO pointer on 7.060 mc and the Crystal-VFO awitch to XT2.
Pune the receiver to zero beat the BFO with the crystal. Turn the
Crystal-VFO switch to VFO and adjust the "o 1lo" padder to zerc beat
the BFO. Repeat steps (5) and (6) to minimize adjustment interacticn.

(7) The 11 meter band setting may be made with a erystal which will place
2 harmonic signal in the 11 meter band. Set the Bandswitch on 1l
meters, the Crystal-VEO switch to the crystal (assume 1.810 mc is
available) position. Zero beat the recelver BFO to 27.150 me {the
15th harmonic of 1.810 mc). Turn the Crystal-VIO switeh to "VFO" and
adjust the "1IM" trimmwer to zero beat tae YEQ to the receiver EFO.

o. The user may think of several sources of standard signals other than those
mentioned. In each case, the accuracy of the source should be known befcre
using it. Many combinations of harmonics can be found and no attempt has
heen made to cover all of them in this discussion. Other signal sources
which may be used but have not been discussed are:

(1) Thz signal of anotner amateur =tation whose frequency has hbeen deter-
mined by a standard.

(2) The harmonics of a signal generator whose output signal has been zero
beat with a broadeast station. -

(3) Signals of W W V discussed in the next tople.

The VFO user must adapt his technigues %o the signal source he has avall-

able.

d. Band edge crystals or crystals near the usual operating frequencies of itre
amateur stations are always valuable for ocecasional monitoring of the VFO
signals. They may be used 1n a separate oscillator circuit or the crystal
oscillator stage of the transmitter.

+=i0
e

6. VFO calibretion using the WWVY 10 me signal. This calibration is not recommended
if other standard signal sources are avallable. It will be noted that most
calibration points are on the ends of the bands and the 40, 20, 15 or 10 meter
band high scale calibration includes tae tracking error of the low frequency
160, 80, or Loy meter band. The receiver, the receiver BFO, and the VPO should
be warmed up for 1/2 hour before calibrating.

a. 160, 80 meter calibration.
(1) Zero beat the receiver BFO to the 10 mc WWV signal.
(2) Set VFO dial pointer to 2.00 me and the Bandswitch on 160 or 80 meters.
(3) Adjust the ™60 hi" VFO trimmer until the fifth harmonic of the VFO
is zero beat with the receiver BFO.
() Leaving the VFO at this setting, zerc beat the receiver BFQ with the
seventh harmonic of the VFO (14 me).
(5} Turn the VFO to 1.75 mc and adjust the MED 1o VFO padder to zero
beat the eighth harmonic of the VFO with the receiver BFO.
(6) Adjust both ends of the 160 or 80 meter bands to zero beat the eighth
and seventh harmonics of the VFO with the recelver BFO as necessary.
v. L0, 20, 15, 10 meter callibration
(1) Set the VFO dial at the 1.85 mc mark and zeroc beat the receiver BFO
to the eighth harmonic of the VFU frequency at 14.8 me.
(2) Set the Bandswitch to 40 meters and the dial pointer tc the 7.40-29.6
me mark. Zero beat the second harmonic of the VFQ to the 14.8 me
receiver setting by adjusting the "40 hi" trimmer.
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B, £&. b. {3) 8et the bandswitech and dial pointer for 1.75 me output again and zers
beat the receiver BFO at 14 me. Set the Bandswitch and dial at the
40 band low frequency end (7.00 me) and adjust the "4Uo lo" padder to
seTo beat the VFO second harmonic with the receiver 14 .0"me BFQ setting.
c, 11 meter calibration

(1) Set the Bandswitch and dial for 1.80 me output.

(2) Tune the receiver to 27 mc and zero beat the receiver BFQO to the 15ta
harmonic of the VEO.

(3) Set the Bandswitch on 11 and the dial pointer on 27.0 me, AdJjust the
"1 meter" trimmer to zero beat the fourth harmonic of the VIO to the

receiver BFO setting.

7. Things to look for if the VFO frequency cannot be adjusted to the dlal markings
due to apparent lack of trimmer or padder range.

5. ek to make certain Lne rrequency standard used is accurate (crystals used
in amateur service are often found tec differ from their marked freguency
due to holder conditions, oscillator cirecuit loading, or non-critical ori:m-
inal calibration).

L. Make certain image frequencies are not being mistaken for desired freguen-
cies in the recelver.

c. If, after checking the frequency standard and rece.ver settings, the VFO
frequency cannot be adjusted to chosen dial marks, adjust tne trimmers and
padders to bring the VFO frequency as close as possible 1O the dial mark
freguencies. Remove the VFO side cover and recheck the dial location rel-
ative to the tuning condenser shaft. The VFO tuning condenser shiould be
exactly meshed (not necessarily tne stop position) when the dial pointer Is
st the left norizontal position, If the dial requires relocating, try call-
brating the VFO scale amzain, as directed in previous instructions, wit: the
side covers on.

F. EXCITER OPERATION, FOR ZEROING, PUSH-TO-TALK

1. Instructions for using the Johnnson Viking Ranger as an exciter and audlo driver.
To utilize the Ranger as an exciter rather than as a transmitter, no internal
cnanges are required, as can be seen by studying the schematic diagram at the
rear of tais manuzl. The exciter-auxiliary power socket, a @-pin cctal style
socket, makes all the internal sourceg of operatlng potentials readily access-
ible wita all outgoing leads filtered and by-passed for TVI suppression.

The sudio output of the modulator section can be coupled directly Into the grids
of a nign powered modulator by observing tae following steps in making connectionsg
to the exciter-suxiliary power plug:

a. Using shielded leads, and not exceeding runs of 206 feet in lengtn, connect
the two modulator grids to pins 2 and 3 of the plug. BShields should be con-
nected to pin 9. If runs exceeding 25 feet in lengtn are anticipated, con-
nections can be made to terminals 1 and 2, and a 500 - 600 oam to push-pull
grids transformer used at the modulator, Tnils transformer must be a driver
type if the modulator is operated class AB2 Or clags BZ.

b. Connect the bias supply to pin 1 of the plug to furnish blas on the modula-
tor grids, using a shielded lead. The shield should be connected to terminal
9 which is chassis ground at tne Ranger exciter. If a separate line of grid
transformer is used, tne bias must be supplied through tne center-tap of
this transformer.

c. Connect jumpers from pins 7 to 3 {for filaments) and from pins 5 to & (for
H.V. to final).

3. RF excitation can be obtained at the coax connector J3 at a level depending
upon the requirements of the external amplifier. Continuous control 1is
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d. easily accomplished by merely varying tie "DRIVE" control on the Viking
Ranger. & maxirum of Lo to 45 watts output is avalilable on Phone and 45-50
watts on OW under normal line voltage conditions. Waen connected to the
external asmplifier which is being driven, the Ranger should be loaded to
provide sligntly more than tne required zrid drive on tae external ampli-
fier (tae Ranger should be dipped, of course, st thnis loadinpg voint with
the Ranger grid current at the normal value of 2.0 ma)}. The drive control
on the Rancer should then be turned counter-clockwise (toward zero, thus
reducing t1e vower output of tae Ranger) to obtain the specified drive o
t1e external amplifier.

VFO Injection in Receiver - Control of

As normally wired, tae GRYSTAL_VFO " switch "ZERO" vposition energizes the VFO
and tne first 6CL6, V3, waen it is desired Lo zero peat an incoming received
signal. Dependent upon tae individual station setup (relative locaticn oF
transmitter, receiver, transmissior lines, etc.), it may be desired to elther
inerease or decrease the injection level which is accomplished as follows:

a. To increase injection, place a short jumper cetween clips 11 (normally not

connected) and 12 of the forward waier of tae Operate switch, SWha. These
clips are accessible from the top of the chassis. This change adds t-e
buffer 6CL6, Vi, in the "ZERO" position.

Push-to-talk Addition (see following page for schematlic diagram)

5. Procure the reiay, two 20,000 ohm resistors, a 5 mfd 250 VWDC condenser,

s VAT cioke and the .005 bypass condenser as indicated on the schematic
dilagramnm.

L. Attach the relav on the top side of the chassis between V3 and V4, shown in
Figure 1, taking care to clear parts when drilling tre mounting holes and
2 clearance nole for two insulated leads, in the chassls. Tnetall a sclder
teavminal at one of the mounting feet, on the topside of tre cressis.

o. (Connect one of the 20,000 ohm resistors between terminal 2 (the second from
the rear) of terminal strip X15 (to left of socket X12) and terminal 2 (the
second from the rear) of terminal strip X1& (to left of socket ¥11). Con-
nect the other 20,000 ohm resistor between terminal 2 of ¥1f and a solder
termingl {must be insialled) at the aigh voltage fillter condenser mounting
stud (ground). Connect an ingulated wire to termlnal 2 of ¥16 extending it
through the chassis to cne of the coill tevminals of the relay. Solder all
connections made thus far.

d. Connect and solder the lead from terminal 2 of X16 to the relay coil. Con-
nect tae other terminal of the relay 20il to a long insulated lead, capable
of reaching the terminal strip, X026, near the wnicrophone jack, as it is
trained along the harness to X2%., Trsin the lead, pass it through cne of
the microphone-key shield notches and connect it to tne middle terminal of
X26. The shield may be removed to facilitate this step and tne one fol-
lowing.

e. Connect a .005 mfd disg ceramic condenser between the ground teardrop near
the microphone jack, J1, and terminal 2 on Jl. Connect ftne VHE cnoke be-
tween terminal 2 of Jl and the middle terminal of X26. Soclder all teardrop
and terminal connections made in this step. Replace the shield.

f. Remove the black jumper from clips 3 and 5 on tae "Operate” switch SWhA
(front wafer). Connect and solder a twisted pair of leads between these
clips and one set of normally open contacts on the relay. The blue-orangs
lesd should remain connected to clip 5.

- 19 .



Cilp 5 Relay
SWha oritacts
et #1
Jlio 3 CF
SWhA '
o, Contacts
Clip © Set #2
ST-'ILLH i 200 W
. q -~

CLip o ? Terminal 2 of X15

WA (?nd terriinal from the rear)

Two black 20,000 ohu

leacs = ;att

taken '

of 7 =liv \

3 of SWiaA _ Terminal 2 of X16
Felaw +5 wfd electrolytic
Coil 20,000 oa P—
10,000 5 watt 250 VWDC
onms —_—

DpPDT, LMil —

Potter & Brumiield
tiype or simllar

.7 microb
YT Choke
13 01-1 o1 similar

T PeRs ——

L::I'la_-'”\_rl' Dr t::ll'\-\_l‘lllu-'l ——

Valt disec -
Ceranic condensay

J1
,E,E e 1

celematic ~-Wirins Connesctions of the Fusia-to-Talk Circuls

F. 3. . Rermove toe two black leads from clip O of Silhh .  Connect one lead of anotaer
twisted pair to c¢lip & and tae other lead toc tie TWO tlack lsads Just re-
moved from clip 8. A sinzle terminal can be installed beside 3wl Tfor this
carneotion or the comnnection can be soldered and taped neatly. Connect tie
sther end of the twisted pair across the other set of normally open con-
tacts cn toe relay. Solder all of the last twisted pair connections.
connect a lead from clip 6 of SWHA to the normally closed contacts on the
same side of the relay.

1. Connect the positive end of the 5 mfd condenser to tiae coll terminal previ-
ougly connected to Terminal 2 of Y15 ardéd the negative lead to the teardrop
at the foot of the relay. BSclder potnh leads.

1. Tre microphone plug and pusi-to-talk circuiv
to the Jl connections.

j. For operation, the Operate switch ahcnutd e placed in the Phone position
thas permitting control by the micrcphone push-to-talx switch.

should e wired to ccrrespond
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. TYPICAL OPERATING DATA AKD TROUBLE SHOOTING

1. Typical Voltage,

Current, and Resistance Datsa

a., Typilcal Viking R
a 52 ohm load.

measurements made with 20,000 ohm/volt voltmeter.

Tube and Function

Plete Voltage

AAUR VIO

6CL6G Crystal
Oscillator-Isolater

6CLE Buffer

H1U46 Final Amp.

12AX7T Speech Amp.
First half
Second half

12AU7 Audio Driver

1614 's Modulators

GAQS Clamper

SRUGY H.V. Rectifier

EAXSGT L.V. Rectifier

H.V. Dupply
L.V. Supply
Bias Supply

12AUT Keyer Control

QA2 Regulastor

310

310

310

500

220

120

135

310

500

185

670 ALC.
hos A.C.
500 Phone
530 CW
A00 Standby

310 Phone
320 CW

335 Standby
-65

;320 (pin 6)

150

Soreen letng

Cathode Voltage

156

35

185

150
190

300

232

1.3
1.5
13

grid bias -28

Grid Current

anger voltages and currents with the 6146 final loaded into
Normal operation wita line voltege of 117VAC.

Voltage

Plate Currernt

"o5e" 23 ma (may
he lower on 15
and 20 meters)
“B{]FF 1 15

"BINAL"1L40 {PHORE)
"FTNAL" 150 (CW)

"MOD " 65

2.5 ma,

Tndividual transmitters may vary somewhat from the valuea listed above but no more than

10 to 20%.

1/55
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G. 1. b.

Unit

T1l, Power
Transformer

T2, Mocdulation Pri.

Transformer

T3, Audio
Driver
Transformer

LP1

LP2

Transformer and cnoke winding resistances and open circuit voltages.,

Winding Color of leads Resistance Open Ckt., A.C,Voltage
117
volt pri. black to bhlack 0.3 ohms
H.V. sec. red to yel-red G5 TH0 volts
vel-red to other red 95 750
L.V. sec. blue to yel-red 55 L0
yel-red to other blue 55 Lo
Fil. green to green 0.7 6.9
H.V. rect, vel to yel C.5 5.6
Bias rect, brown to brown 150
red to brown 100
red Lo blue 100
Sec. areen to black 28
black to yel 28
tertiary wnite to black-~white 7
Pri. red to blue 270
Sec. yel to black 135
black to green 135
H.V. choke black to black 35
L.V. choke black to black 280

Tndividual transmitters may vary somewnat from the values listed above but no more than

10 to 20%.

2. Trouble Shooting

o
-D_

Fe careful while making High Voltage Measurements. Do not take charnces.
tlever depend on Bleeder Resistors to discharge Condensers. When turning
equipment off, discharge each rilter condenser with a screw driver equipped
with a well insulated handle.

All Power Supplies must be off and discharged when making chmmeter measure-
ments to prevent causing damage to the phmmeter.

Schematics, photographs, and charts aid creatly in trouble shooting and

are furnished in this section for reference. Particularly useful will be
the typieal cperating voltages, current reading, and the resistance meas-
urements. Use these charts and listings to save time in locating trouble.

3, It is almost impossible 1O anticipate all troubles, operating errors, or CcCll-

ponent failures in the following listing.

It is attempted however, to list

possible combinations that will aiad 1in correcting trouble normally encountered
in transmitter construction and operatiomn.

1/55
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NEVER REPLACE THE FUSE, FUSETRON OR SLO-BLO FUSE, WITH VALUES LARGER THAN THOZE
SUPPLIED AWND RECOMMENDED.

Fuse blows when Operate switch is turned to the "TUNE" vositiom.

& In order to help determine the location of the short, remove the exciter-
auxiliary power plug. This will disable the filaments and low voltage
supply to the VFO and RF section. If the short condition orevalls, 1t
will be found in the modulator section or power supplies.

b. With the plug, X13B, removed, power off, measure the reslstance from pin
L of the exciter-auvxiliary power plug to ground. The reading should be
25,000 ohms. If reading is correct, tne L.V. supply is probably alright.

C. Check all tubes for internal shorts between plate and other elements.

d. Messure primary resistance of power transformer Ti.

Fuse blows when "Operate' switch is turned to "PHONE" position.

8. With the plug, X13B, removed and power off, measure between pins 5 and 6
and ground, this will check for shorts in the final plate, screen and
clamper circuit. Resistance should be many megohms.

b, Measure secondary resistances of the power transformer Tl. CHECK THE H.V.
CONDENSER, C7TT.

Co With the exciter-auxiliary power plug removed, measure from pins 1, 2 and
3 of X13 to ground. Readings should te many megohrs , |

d, Check all tube sockets for evidence of shorts. Any "sweating” tendency
on the part of the disc ceramics may indicate an internal nigh resistance
leakage,

RF BExciter section. "TUME" position of Operate switch,

5. No "0SC'" indication on meter. Exciter-auxiliary plug is not installed, or
jumpered incorrectly,

b. No 'uffer” current indication. Drive control either fully counter-clock-
wligse Or open,

. Mo "erid" current indication. Check position of crystal - VFO switca.

Check crystals, check setting of drive control. Check the emisslion of the
buffer by switching to "puffer" position and advancing drive control fully
clockwise. Current should go to 40 me. Check clamper tube as shorted
clamper tube will short out final grid.

Final tuning. '"Phone" position of Operate switch.

a. Unable to load final. Check ground leads, antenna leads, antenna change-
over relay leads, and proper functioning of the relay. Check action of
hand switch rear wafer SW3D.

b. Read and understand the section "D Pi Network Tuning and Harmonic Suppres-

sion'.

C, Check the final plate and screen voltage. Defective clamper tube will keep
final from operating. Also check drive to final - normal grid drive is
2.5 ma.

Reports of excessive harmonics or spurious signals; Phone or CW.

a . Read discussion on providing a good ground and pi network tuning and har-
monic suppression.

b. Overmodulating transmitter on phone can cause spurious signals.

C. Poor crystals.

Reports of signals 20 to A0 ke on either side of carrier -~ Crystal operation.
Thnese spurious signals originate in the crystal. OSome crystals will snow some
excitation near the Tundamental mode of oscillation. Best solution to this
problem is to replace the crystal.

- 23 -



("

i0. RF on chassis or microphone. Poor gzround system Or 2 Very low ijmpedance termine-
ation at the antenna connection at the transmitter may cause chassis and micra-
phone to be not. Read the discussion on providing a cood ground. Check for
high standing wave ratio on the antenna faed line. Check that antenna is
fovorable to band used instead of to harmwonically related band.

11. High "PLATE" current indication on meter CW-operation with kev open., Check
6AQS clamper tube, and associated wiring.

12. Sgueal or high modulator current indicetion on "PHONE" position.

3 Check for acoustical feed back from receiver speaker Or headpaones.

b, Microphoric tube in the audioc system.

c. Poor or intermittent ground connection to microphone or at tne cable con-
nector.

13. Adjustments

a. Static Modulator Current
Turr the meter to "™OD". The reading should be between 55 and 70 ma. I
it is out of these limits, turn the "OPERATE" to "OFF'", pull out the AC
plug, discharge the rear terminal of the high voltage vleeder R35 to the
chassis with an insulated screw driver and adjust the tap of R35 carefully
(loosening the tap screw adequately to prevent breaking the resistance
wire) toward the rear to increase the modulator current or toward tne front
to decremse 1t. Turn "OPERATE" to "TUNE" for warmup and again o "OPERATE "
to check the mod current.

b. Grid Drive Adjustment

The grid drive on 10 and 11 meters may be adjusted by peaking LS5 in the
vicinity of 25 me.

10/57 - 2h -
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FIGURE 3A. V.F.0. CHASSIS TOP VIEW.

FIGURE 3B. V.F.0. CHASSIS BOTTOM VIEW.
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FIGURE 5C.
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FIGURE 6C.

LINE FILTER AND AUXILIARY SOCKET.

FIGURE 6 A.

ESCUTCHEON AND DIAL.
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ESCUTCHEON AND DIAL.

FIGURE 6C.
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LINE FILTER AND AUXILIARY SOCKE

FIGURE 6 A



TURE SOCKET CONNECTIONS BOTTOM VIEW

P PLATE Gl CONTROL GRID
K CATHODE G2 SCREEN GRID
H HEATER C3 SUPPRESSOR GRID

SH SHIELD OR SHELL
FIGURE 7A

CONDENSER-RESISTOR COLOR CODE

SICNIFICANT DECIMAL TOLERANCE vOLTAGE

COLOR FIGURE MULTIPL.IER (%) RAT INC®
BLACK 0 ! - ———
BROWN t 10 | 100
RED 2 100 2 200
ORANGE 3 1,000 3 300
YELLOW 4 10,000 4 \ 400
CREEN ) 100,000 5 500
BLUE 6 000,000 8 600
VIOLET 7 10,000,000 7/ 700
CRAY 8 100,000,000 8 800
WHITE 9 1,000,000,000 9 200
COLD - 0.1 5 1,000
SILVER - 0.01 10 2,000
NO COLOR = — 20 500

& APPLIES TO CONDENSERS ONLY

A B
- - |
| o Je Jile
AB CD : 6 0 O
COLOR CODING OF FIXED RESISTORS
D

A-FIRST SICNIFICANT FICURE OF RESISTANCE

F E
IN OHMS JAN FIXED CAPACITORS
B-SECOND SIGNIFICANT FICURE

C-DECIMAL MUWLTIPLIER

D- RESISTANCE TOLERANCE IN PERCENT IF NO C D
COLOR SHOWN TOLERANCE 15t20%.
E
; > 0 0

ARMA 3-DOT CODE 500VOLTt 20%,

COLOR CODING OF FIXED CONDENSERS
A-TYPE: MICA BLACK ,PAPER SILVER

B- FIRST SICNIFICANT FIGURE OF CAPACITY - B C C

C- SECOND SICGNIFICANT FICURE

D- DECIMAL MULTIPLIER ' { o O O .
E- TOLERANCE 0O 0O O
F-CHARAC TERISTIC L _

G- THIRD SICNIFICANT FIGURE H E D

H- VOLTAGE RATING RMA 6-DOT CODE

FIGURE 7B



Johnson Viking Ranger Transmitter Installation and Operation

The succegsful operation of any radio equipment 1s largely dependent upon the
operator's understanding of the equipment. This operating instruction manual is set up
in several parts, each with the purpose of making the operator more familiar with the
Viking Renger. It is strongly recommended that this manusl be read prior to attempting
operation of the equipment. The main parts of the manual are:

A, Sét-Up Instruction for

Factory Wired Transmitters Page 1
B. Theory of Operation - Circuits Page 4
C. Viking Ranger Tuning Procedure Page ©
D. Pi-Network Tuning and Harmecnic

Suppression Page ¢
E. VFQO Calibration Procedure Page 1L
¥, Exciter Operation, VFO Zeroing,

Push-To-Talk Page 18
G. Typical Operating Data and

Trouble Shooting, Adjustments Page 21
H. Photographs, Charts, and Following

Schematic Diagram Page 2L
TI. Parts List At rear

of book

The Viking Ranger should be given the good care usually accorded any other
fine electronic irstrument and in return will provide long trouble-free service, Peri-
odie eleaning, dust removal, tube checking, etc. will maintain the equipment's appear-
ance gnd performance.

WARNING - WARNING

The voltages encountered in this piece of equipment are high encugh to cause

fatal injury! Practice safety rules until they are second nature. Always turn off the

high voltage before msking any adjustment inside the transmitter. Never depend on a

yleedar resistor to discharge filter condensers. After the power 1s turned off, short

cireuit the high voltage circuit. Never operate the transmitter with any other than the

recommended fuses in the primary circuit. The fuses willl protect your egquipment - in

the case of accidental contact with the high voltage, they may save your life, If
~hildvren have access to the open transmitter, always disable the primary circuit by

removing the fuses, or the high voltage cireunits by removing the rectifiers. Always

remove the line cord plug from the power source when working ingide the transmitter.
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STANDARD WARRANTY
Adopted and Recommended by the

Radio - Electronics - Television Manufacturers Association

The E. F. Johnson Company warrants each newv radio product manufactured by it to
be free from defective material and workmanship and agrees to remedy any such defecl
or to furnish a new part, except for electron tubes, in exchange for any part of any
unit of its manufacture which under normal istallation, use and service disclosed
such defect, provided the unit is delivered by the owner to us or 1o our authorized
radic dealer or wholesaler from whom purchased, intact, for our examination, with all
transportation charges prepaid to our factory, within ninety days from the date of

sale to original purchaser and provided that such examination disclosed in our
judgment that it is thus defective.

This warranty does not extend tc any of our radic products which have been
subjected to misuse, neglect, accident, incorrect wiring not our own, improper in-
stallation, or to use in violation of instructions furnished by us, nor extend to
units which have been repaired or altered outside of our factory, nor o cases
where the serial number thereof has been removed, defaced or changed, nor to
sccessories used therewith not of our own manufacture, nor to electron tubes.

Defective electron tubes should be returned directly to the tube manufacturer
for adjustment at the following addresses:

(a) For RCA tubes to: Ad justment Service, RCA at the nearest of the felliowing

addresses:
3 Exchange Place 3601 South Adams Street 6355 Fast Washington Blvd.
Jersey City 2, N. J. Marion, Indlana Los Angeles 22, California

(b) For General Electriec tubes to:

Adjustment Service
Owensboro Tube Works
General Electric Company
Owensboro, Kentucky

Any part of a unit approved for remedy or exchange hereunder will be remedied
or exchanged by the authorized radio desler or wholesaler without charge to the
owner.

This warraenty is in lieu of all other warranties expressed or implied and no
representative or person is suthorized to assume for us any other liability in con-
nection with the sale of our radio products.



Fart No.

Drawing HNo.

17.
23,
23,
17
L7
17
17.
17.
17.
18
Ly
DD
L
o
2
£P.

16
16
16
16.

23
1k
23
17,
P2,
29
0P
23,
273,
23,
23
23
23,
32,
13,
13.
18
13
1,
i3
1hL
14
14
1k
14
18.
1ok
13,

848
1055-2
1056-3

853
BLT

857

8k6
820
819

659
855
.1154.2
856
825
.1001
.1155-2

.1001-1
.1165-1
1001 -4

1167

.105%
504
L1062

863.2
993-2

elell
995

1064
564 56

907-22
.1007-5
.960-11

1060
b6H-13
123-12
760

L666-4
.155-h

31-62

AG-28
_31-6k
.31-65
.137-3
. 133-2
.139-1

638-2
_264 .3
51k
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CHL
CH2
CH3
CHY
CHS
CHE
CHT
CHS
CHY
CH10
CH11
CH1Z
CHL3
CH14
CH15
CH16

Bl
B2
B3.6
DS-12

D1
D2

D3

Dh

D5

Db
DY

DB
DSA LB
D10-11
Di2-18
D15
D20
D21
D22
23
34
D24
D25
D26
D27

D28-36,37,38

D23
D30
D31
D32
D33
B35

WHWHFHFF-JFOMNMOMDHERDWVHHERINDODE SOHEFFRFFRE W

Viking Ranger

Parts List

Qty.

W
PO FE P HRRHRHR-HD B P

Description

Chassis

Cabinet

Panel

Chassis rails

Final shield

Buffer shield

VFQO shield

VFQC top

VFO side plate
VFO phenclic plate
VF(Q subchassis

Meter shield

Mic. and key ghield
Bunmper Teet

3/16 Rd Metaltex gasket
Meter shield bracket

Underchassis coupling switch bracket
Underchassig bandswitch bracket

Top chagsis component bracket

VFQO condenser bracket

Drive arm for VFO switch
Drive cam for VFO switch
Planetary drive assembly
Dial escutcheon

Digl plate

Rubber gasket

Rubber light blocks

Dial pointer

Red jewels

100-0 dial

Phenolic knobs

1 5/8 band knob

Crystal knob cover

2 3/8 marocon knob

3/8-32 panel bearing
Couplings {less set screws)
Tnsulated coupling (less set screws)
VFQ sub-chassis spacer

1 3/8 erystal socket spacer
Condenser spacer

2 1/8 VFO chassis rods

2 15/16 VFO chassis rods .

7 1/k extension shaft

6 7/16 extension shaft

5 5/16 extension shaft

YFO trimmer shafis
Insulated shaft coupler
Final and H.V. condenser spacer {(2.070")



Part No.

Drawing NO.

22.975
22,976
o2 842
22.977
22,978
o2, 0L8.2
o2 ThD-T
o0 Tho oL
22, Thd-6
22.740-5

22, Th0-3
22,837
2o TLO-8

22,979
22,580
22,746
22,981
126-105
23,1031
16.35-1

22,382
P2 7he

22.377
23,1047

23.566-3

26.236
26.237

71.51-100
71.91-105
71,91 -104
71.91-102
71.51-106
71.27-115
71..4h9-114
71.13-125
71.91-103
71.91-108
71..91-109
22.,113.1
22.113-5
he 24050
Lo .24k 107
71.32-178
22,997
ho.24-113
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X1,2,6,35

X3,4,7,8,36
X 5,9,10-12,1k

X13A
X138

X13C

X22
X15,16,20
X17,37

¥X18,19,21,23,

28,29
x2k-27

X30G-33,39
X3k

J1
J2
J3
Jh
LT
JSB
J6

Fl
F2

TiA-LA
I1-3
T4B

H1
g2

Wl
W2
W3
Wh
W5
W6
WT
W8
WO
W17
w18
W10
W1l
W12
W13
W1lh
W15
W16

12

=

e

Viking Ranger

Farts

a2
[.+
ot

HH HwHE BPE ORPHERFRREFRPE B ER nJUJFJFJFJFJGHu1$T|

1/4 ft.
9 ft.
3/h %,
1/4 ft.
2 ft.
6 ft.
7 ft.
1/2 ft.
1/2 ft.
1/2 ft.
1/4 £t.

1 ft.
1/2 ft.
1/2 ft.
1/2 ft.

lll

List

Description

7 pin mice filled min. socket
g pin mica filled min. socket
8 pin cctal mica filled socket
J pin octal miea Tilled soccket
3 pin cctal mica Tilled plug
Socket support shell

7 point terminal strip

L point terminal strip

6 point terminal strip

5 point terminal strip
3 point terminal strip
2 point terminal strip
8 point terminal strip

Microphone Jack

Key Jack

83-1R coax receptacle
Fused power plug
Relay Jack

Relay plug

Tube cap

34, 125V MDL Fusetron
A, 250V MIH Fuse

#51 pilot lamp
Lamp socket assembly
Socket assembly

Harness - right sect.
Harness - left sect,

#20 black plastic covered tinned copper
450 green plastic covered tinned copper
420 yellow plastic covered tinned copper
420 red plastic covered tinned copper
420 blue plastic covered tinned copper
#16 bare tinned copper wire

Black line cord 18.2 POSJ 1/6k type

#18 Tormex or Nyclad copper wire

#°0 orange plastic covered tinned wire
#00 gray plastic covered tinned wire
#20 white plastic covered tinned wire
9/16 0D grommet

11./32 OD groummet

053 ID varnished tubing

133 ID tubing

RG 59/U coaxial eable

3/8" round wood doweling

208 ID black vinylite tubing

-



Part No. or
Drawing NoO.

22,585
20 986

22,753

22,987
22,749

22.988
22.989
22.990
22.3991
22, 847-2
22.992

DD, 9392

03 .968-2
o0, 8440
22.951

s aRelTNe
22.950
23.902-5
23.913-2
23.912-2
23.912-3
22,052
22, 8ky
23,1061
23.902-4
23.1000
22 .84 -3

169_26
160-107-51
160-130-50
160-107-50
145-3-3
158-530-3
149-13-3
22,1014
22,954

22 .80L

22 805
22,809

22,823

U /b7

Ttem

T1
T

T3

LP1
LP2

8wl
SW2
SW3
sSwh
SW5
SWH

ML

L1

L2
L3}l+}T
LSA
L5B
L6A
L6B

L3

L9

L10
L12,16
L114
1118

113,14,17-22

L15

cl
g2, 5
¢3,6
ch
CT
CEAB
C9

- CLO

Cll
¢l2,13
Clh,15
Clé

Cly

Viking Ranger

Parts
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List

Description

Power transformer

Modulation transformer

Driver transformer

10H H.V. choke
15H L.V. choke

VFC bandswiteh 3 pos., 1 steat. wafer
VFO-crystal switch, 4 pos., 1 phen. wafer
Band switch, 7 pos., 2 steat. wafers
Operate switch, 5 pos., 2 steat wafers
Meter switeh, 6 pos., 1 phen. wafer
Coupling switeh, 7 pos., 1 steat. wafer

0-9 ma. 100 MYV D.C. milliammeter

Dual VFO coil

VFO output coil {single pi) 52 uh
RFC

Ogeiliator coil

Coil fastner

LF buffer coil

HF buffer coil
Parasitic suppressor
Parasitic suppressor
RFC

RFC {sinzle pi)} 200 uh
Main final c¢oil

160M final coil

L.,7 uh RFC

RFC (single pi) 125 uh

Special LA type duwal var, condenser

15M1]1 variable condenser

30ME variable condenser

15M11 wvariable condenser

S5CR12 varlable condenser

120RD18 variable condenser

I60R12 variasple condenser

b7 + 2 1/2% mmf ceramlic N150, S00VW tubular
condenser

62 + 2 1/2% mmf ceramic NPO, S00VW tubular

condenser

500 + 2% mmf mica cond., D char. 500VW type
CM20 case |

1000 + 2% mmf mica cond., D char., 500 VW,

type CM20 case

91 + 2 1/2% mmf WOB0 500VW tubular ceramic

. condenser

140 + 2 1/2% mmf NPO 500VW tubular ceramlc
condenser



Part No.
Drawing No.
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22

22,

22

22

22

22

22

22,
1111
22,
22,
22 .

2

22,
22 .

27 .

807

807

TR

AT
22,
LT3
2o,
.56

862
856

VY
22 .
22 .
2.~

957

22,56

22

22
22

22
2
20
22
22

.5097-10
22,
Do,
o0,
.5081-10
.5003-1C
28,
22,
22,
.5079-10
.5121-10
.5113-10
.5105-10
.5089-10
o0,
22,

5019-10
TO79-10
5041-10

6065-10
5065-10
5085-10

5101-10
5047 -10

22 .6053-10

12/56

Ttem
No .

C13

019-21,25-28,
30,31, 33,34, 36,
49,54, 61A-B, 024 -
B,70, 63A-B,72-75,
79 -82,85,87,88 32
Ce2,LOA-B,42-45,

58

co3
cek, 583
023,32
35

ch6-48,6L-68,

83,84
C37
c384,368
C3%A, 358

CL1A-B,52, 56,

86
C51,55,71
89

C57

C59A-B,90A-B
CS0A, 50B

060

CE9

CTT

c78

R1,7,11,k2,45

R2
R3
R5,12
RG, 38
RE
RY

R16,18,22,53,52

R10
Ri41
R17,40
R15-23
R20
R2L, 43
R2T
RPH
Rl

Viking Ranger

Rty.
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Parts

List

Description

L3 + 2 1/2% mmf WPO 500VW tubular ceramic
condenser

.005 mfd GMV, GOOVW, disc ceramic condenser

300 + 20% mmf, 500VW, mclded mica condenser
o5 + 5% mmf, 500VW, silvered mica condenser
200 + 20% mmf, S00VW, molded mica condenser
50 + 20% mmf, S00VW, mclded mica condenser

10 + 5% mmf, 500VW, silvered mica condenser

,002 GMV mfd, 1500VW, ceramic disc condenser
002 + 20% wfd, 1500VW, molded mica condenser
150 + 5% mmf, 500VW, silvered mica condenser
300 * 5% mmf, 500VW, silvered mica condenser

500 + 20% mmf, 500VW, molded mica condenser
.1 mfd, 4OOVW, paper tubular condenser

.05 nf + 20% 200V paper tubular condenser
.02 mfd, LOOVW, paper tubular condenser
15-15 mf 150V electrolytic condenser

10-10 nfd, common neg., dual S50VW electro—

lytiec condenser

-4 -

.005 + 20% mfd, 4OQVW, paper tubular con-
denser

.02 + 20% wmfd, 1600VW, paper tubular con-
denser

10 mfd, TOCVW,
condenser

30 mfd, 450VW, cardboard tubular electrolytic
condenser

100,000 + 10% ohm 1/2 W carbon resistor

56 4+ 10% ohm 1/2 W carbon resistor

18,000 + 10% ohm 2 W carbon reslstor

hTO + 10% ohm 1/2 W carbon resistor

22,000 + 10% ohm 1/2 W carbon resisgtor

68,000 + 10% ohm 1/2 W carbon resistor

L TOO + 10% 1 W carven resistor

4,700 ¥ 10% ohm 1/2 W carbon resistor

33,000 + 10% ohm 1/2 W carbon resistor

18,000 ohm 1/2 W carbon resistor

1 + 10% megohm 1/2 W carbon resistor

hTD 000 + 10% ochm 1/2 W carbon resistor
22,000 + 10% ohm 1/2 W carbon resistor

47,000 + 10% ohm 1/2 W carbon resistor
150,000 + 10% ohm 1/2 W carbon resistor

820 + 10% ohm 1/2 W carbon resistor

1500 i_lﬁ% ohm 1 W carbon resistor

cardboard tubular electrolytic
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Drawing No.

2.
22,

22
2
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27
27
A2
22

C025-1C
083010
.72
832
L9772
973
.7069-10
.5109-10
.1115
,6085-10

. 096
.B67

oAl

envelope
envelope
envelope
envelope
envelope
envelope
envelope

. 780

78T

.1118
. 788
LTE1
015
,916
L1121
Rreatlt
1123

>, 786
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Ttem
NO.

R30-33
R37T
R13
R2L
R15
R35
RS54
Rib
R39
R3BA-C

SH1,2
SH3
SHY , 5

V1
V2
v3,4
V5
V6
VT
V8,13
V3,10
V1l
V12
AR

Viking Ranger

Parts L

£
AVIR Y UJF‘F’FJF‘k*P‘P*P‘F‘FI

IR S e VI

isth

Degeription

100 + 10% ohm 1/2 carbon resistor

ET}GGG + 10% ohm 1/2 W carbon resistor

25K WW WW potentiometer

1 megohm 1/2 W volume control

30,000 + 10% ohm 20W fixed power resistor
20,000 + 10% ohm 35-5C W adj. power reslstor
6,800 + 10% ohm 2 watt carbon resistor
330,000 + 10% ohm 1/2 W carbon resistor
100K ohm 1/2 W variable resistor

33,000 + 10% ohm 1 W carbon resistor

3.0 + 5% ohn 1/2 WW resistor
20 + 5% ohm 1/2 watt carbon resistor {IRC)
.2l + 5% ohm 1/2 watt WW resistor

# hardware

#& hardware

#3 hardware

#10 hardware

Miscellaneous nardware

Set screws

Solder lugs, spade lugs grommets

Tube, 6AUG
Tube, QAZ
Tube, ECLE
Tube, GlLO
Tube, CAQS
Tube, 12AXY
Tube, 12AUTY
Tube, 161k
Tube, S5RLGY
Tube, GAXS5GT
Tube, OALS
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Problems and modifications in the Johnson Ranger Keyer circuit

BIAS RECT.

vi4
eAL5 R34 -56V

e [
L C90A |[COOB<R52

- 47K
ISMF |I5SMF
&
i R53
i 47K

nalfr

KEYER

Vi3
T ‘

R40 TN
IMEG. 3 DEEE!

R4 5 R44
100K, 330&

R39
- [tOONK

V.EO.KEYING 2R4l 3
ADJUST. 18 K

047

MF
R42 =
———AAAAA——

_2BV.MODULATOR Blas  '00K

1) Problem: VFO keyed all the time. Varying R39 (VFO Keying Adjust) had
little or no effect.

Solution: Replace C89 which had become very leaky.

2) Problem: Key clicks reported on signal.
Solution: Change C89 from .047 to .25 and place .15 across R15.

y 300 PIV

1T Amp
Yy Diodes

BiAS RECT.

—G—PH:&- R54 ~56V

For reasons that | can no longer remember,

C‘BOB RSZ

m ;{* <« 1 V14 was removed from its socket and replaced with diodes.
7 4 3

A piece of black tape was placed over the socket

4.7%

to prevent inadvertant reinsertion of a tube.

V14 Removed
and replaced
with diodes

R3 was removed from the VFO enclosure and was placed under the
chasis on a terminal strip. The size was increased to 10 watts.

“K4xL - Jan. 20. 2003
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