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STANDARD WARRANTY

Adopted and Recommended by the
Electronic Industries Association

The E. F. Johnson Company warrants each new radic product manufactured by
'+ +o be free from defective material and workmanship and agrees to remedy any
such defect or to furnish a new part, except for electron tubes, in exchange for any
part of any unit of its manufacture which under normal installation, use and service
disclosed such defect, provided the unit is delivered by the owner to us or to our
suthorized distributor from whom purchased, intact, for our examination, with all
transportation charges prepaid to our factory [return iransportation charges also
to be paid by owner} within ninety days from the date of sale to original purchaser
and provided that cuch examination discloses, in our judgment that it is thus
defective.

This warranty does not extend to any of our radio products which have been
subjected ta misuse, neglect, accident, incorrect wiring not our own. improper in-
stallation. use of acid core solder, unauthorized modifications, or to use in viclation
of instructions furnished by us, nor extend to units which have been repaired or
altered outside of our factory, nor to cases where the serial number thereof has been
removed, defaced or changed, nor to accessories used therewith not of our own

manufacture, nor to electron tubes.

The Radio Parts Distributer will assume the responsibility for replacement or
exchange of any component part of a unit approved for remedy or exchange here-
under, through the factory Customer Service Depariment, without charge to the

OWwWner.

Defective elactron tubes and evecuted service reports, carefully packed, should be returned
prepaid directly to the tube manufacturer for adjustment at the following addresses. Ship

POWET tubes via Railway EIFIFESS.

NOTE: Tubes marked "E. F. Johnsan Co." regardless of manufacturer should be returned
to E. F. Johnson Co. Waseca Minnesota,

(a} RCA tubes to: Adjustment Service, RCA at the nearest of the follewing addresses:

34 Exchange Place 3601 South Adams St 5355 East Washington Blvd.
Jersey City 2, N, J. Marien, Indiana Los Angeles 22, California
[b] General Electric tubes te: [¢] Amperex tubes fo [d] Eimac tubes ta:
Adjustment Service Amperex Electronic Carp. Eitcl-MeCullough, Ine,
QOwensbore Tube Works 230 DuMey Avenus San Bruno,
General Electric Co. Hickville, Lang lsland California
Owensbore, Kentucky Mew York
e} Sylvania tubes to: {f] Penta tubes ‘o
Sylvania Electric Products Penta Laboratories, [nc.
Dept. EFJ 317 Morth Napal Straet
2001 Merth Cornell Santa Barbara, Calitornia
Melrose Park, [klinois

This warranty is in lieu of all other warranhes expressed or implied and no
representative or person is authorized to assume for us any other liability in connec-
tion with the ssle of cur radio products.




Introduction to the

JTOHNSON VIKING MODEL 122 Variable Frequency
Oscillator Assembly, calibrating, and Operating
Instructions

Good workmanship and careful adherence (o instructions are necessary in the building and
operating of the Model 122 Variable Frequency Oscillator. Although the design of this VFO was
carried out with the objective of reducing the number of critical circuits to a minimum and making
assembly simple, the capacitor and inductor values of the tuned circuit components were neces-
sarily chosen with a given parts layout; therefore, the builder should duplicate the layout shown
:n the illustrations and described in the text. Circuits should be checked against the schematic
diagram during the several steps of assembly. Much time and effort may be saved by finding an
arror or deviation from the illustrated layout before the unit 18 completed.

The accuracy of frequency adjustments will be largely determined by the amateur s require-
ment and the standard he has available. The calibrating instructions should be understood before
atternpting to make initial frequency adjustment. After the frequency setting adjustments have
becn completed to the satisfaction of the user, there is little reason to expect much change with
time: however, it is always wise to check the frequency calibration periodically if the VFO dial
scale is depended upon for determining the frequency of the transmitter.

The Viking Model 122 VFO has only two controls. A little care in noting the position of the
Randswitch and the Tuning dial before completing transmitter tuning will assure the operator of a
correct frequency indication. The operating instructions are very simple but important. Be cer-
tain they are understood before using the VFO.

WARNING

The Viking Model 122 VFO derives its power from the transmitter low voltage power supply
or an auxiliary supply. The B+ source 1o the VEO must be off to remove the 250 to 300 volis from
the VFO. The "plt off" position of the bandswitch does open the screen and plate circuits of the
oscillator tube but the high voltage exists on other COmponents.
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A. Assembly Instructions

1 Rottom chassis assembly. Do not scider any connections until instructed to do so. Reler to
Figure la.

d .
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Mount X50, miniature 6AU6 oscillator socket. Use 3/16" 4-40 screws, inserting sCrew
from the bottom of the chassis and securing the screw with a 4-40 nut over the socket
shell lip above the chassis. Place a #4 shakeproof washer under each screw head and a
#6 teardrop sclder terminal under the mounting screw near the front of the chassis for
ground connection. Pin 7 should be toward the rear of the chassis.

Mount X51, miniature OA2 regulator socket, as above with the #6 solder terminal toward
the front and socket pin 7 toward the rear of the chassis.

Mount X52, five terminal strip. Use 1/4" 6~32 binding head screws with a single #6 solder
terminal, and a #6 shakeproof washer under the front nut, and one #6 solder terminal, two
#6 solder lugs (with wings), and a shakeproof washer under the rear nut.

Mount |50, key jack, in the middle hole on the rear of the chassis, using only a single 3/8"
-32 nut without lockwasher. Orient the jack so that the ground sleeve terminal is nearest
the chassis.

Using a stripped piece of black #20 wire, connect the center shield, pin 2. and pin 3 to the
#6 teardrop terminal under the mounting screw of the 6AU6 socket X50.

Connect the center shield and pin 2 of the OA2 socket, X351, to the teardrop terminal under
its mounting screw using the #20 stripped wire.

Connect the 1/2 watt 47,000 ohm resistor R50 between pins 1 and 2 of the 6AU6 socket X50,
Clomnect a . 005 mfd. condenser C70 between pins 6 and 2 of the 6AU6 socket X50.

Connect the 470 ohm 1/2 watt resistor R33 between the first and second terminals from the
front on terminal strip X52,

Connect 2 .005 mfd. condenser C68 between the #6 teardrop terminal under the front
mounting nut and the second terminal from the front of X52.

Connect the 4700 chm 1/2 watt resistor R52 between the third and fourth terminals from the
front of X52.

Connect a 150 mmifd. NPO ceramic condenser C67 (bk-bn-gn-bn-or) between the rear and
the second terminai from the rear of X32.

Connect the 22,000 ochm 1/2 watt resistor R54 between the rear terminal of X52 and one of
the #6 teardrop terminals under the rear mounting nut of X52.

Mount the switch mounting bracket BKT53 with the lip toward the rear of the chassis. Use
1/4" 6-32 binding head screws, #6 shakeproof washers, and 6-32 nuts.

Place the switch SW50 on the bracket, guiding the shaft through the bole in the front of the
chassis. Secure the switch to the bracket with the 3/8-32 nut and shakeproof washer fur-
nished. The switch should be positioned so the index ball will be on the right when the
chassis is viewed from the bottom and front.

Mount the output coil L51 over the hole provided near the middle of the chassis. The coil
should be placed so that the tapped portion with the lesser number of turns is toward the
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chassis and terminated pins are toward the rear of the chassis. Insert the 1-3/4" 6-32
screw from the top of the chassis, running it through the coil form and securing the coil
form with the smail rectangular piece BK'T55, a #6 shakeproof washer and a 6-32 nut. Be
careful to center the coil so that the 1 -3/4" 6-32 screw does not touch the pins which pro-
ject through the coil form.

Using the #20 black plastic wire, connect the pin of the output coil near the chassis to pin
5 of the 6AU6 socket X50 and also to the second terminal from the rear of terminal strip
X52. Solder all three terminals just connected .

Looking at the bandswitch SWS0 from the rear, call the top terminal to the left of the
steatite wafer mounting screw number 1, the terminal in the counter-clockwise direction
number 2 and so on through 12. Using a piece of #20 black plastic wire connect terminal
12 of SW50 to the middle tap of the output coil LLbl. BSolder the connections.

Connect terminal 11 of SW50 to the top pin of 1.51 and to the third terminal from the front
of X52. Solder at the terminal strip only.

Connect terminal 10 of SW50 to the second terminal from the front of the terminal strip
X532. Solder beth terminals.

1y Cuta 1-1/2" length of #20 black plastic wire. Strip both ends 1/4 inch. Connect one
end to terminal 5. SW50. Do not solder. Connect the other end to terminal 7, SW50.
Solder.

2) Cuta 2-1/2" 'ength of black plastic wire. Strip both ends 1/4'". Connect one end to
terminal 5. SW50 and the other end to pin 7 of X50. Do not solder,

Cut one lead of the 22 ohm 1/2 watt resistor R535 and one lead of the 43 mmfd. (bl-yl-or-bk-
or} NPQ condenser C66 1o 378" lengths., Connect the 3/8" leads together by forming hooks
on each. crimping the hooks together and soldering the hooked connection. Slip a 17 piece
of black insulation (stripped from the #20 wire) over the free end of C66 and connect that
end to terminal 2 of SW30 Connect the free end of R35 to pin 1 of the 6AU6 socket X5(
after cutting the lead so that C66 and R55 can be placed directly in line between the tube
socket and the switch terminal. Sotder the two connections.

1) Looking at the jack from the rear, the terminals are numbered 1, 2, 3, clockwise,
starting with the ground terminal (nearest chassis).

2)  Connect one end of the R, F. choke L52 to terminal 3 of J50. Do not solder. Connect
the other end of L52 to termunal 5 of SW50 using a short length of #20 wire. Solder.

Connect a .005 mfd capacitor 1{C69) between terminals 1 and 3 of 130, Solder both ter-
minals.

Connect the 18,000 ohm 2 wau resistor R531 between terminal 11 of the bandswitch SW3U
and pin 1 of the QA2 socket X51. Solder beth terminals.

Using a piece of #20 black plastic covered wire. conncect pin 5 of the QA2 socket }{SL_and
pin 6 of the 6AU6 socket X530 Solder these connections and ail other connections which
have not been previous!y so.dered except those on handswitch SW50.

Condenscr-terminal board assembiy

da.

Refer to Figure b Connect a 001 mfd silver mica condenser C39 between pins 1 and 9
of the condenser  terminal hoard CH55 Note the board is oriented so that there are three
trimmer condenser mounting holes on the right holes on the right side and two on the left

side. Loop the condenser leads over the terminal pins as neayr the board as convenlent 10
allow vroom for other connections on the outside of the pins.



9 1. Connect another .001 mid. silver mica condenser C60 between pins 5> and 7 in the same
manner as in step 2a and solder both condensers lightly to hold them in place.

- Connect a .0005 mfd. silver mica condenser C36 between pins 4 and 6 as shown in Figure
lh in the same manner as in step 24.

d.  Connect another .0005 mfd. silver mica condenser C58 between pins 6 and 8 as in step Za.
Solder C57 and C58 leads lightly.

e Turn the condenser-terminal board around to the position shown in Figure lc. Mount the
40 meter padder condenser C54, the 15M1l1 miniature condenser whose rotor terminal is
on the right side when the stator is up and viewed irom the rear. Use the nut provided on
the condenser bushing.

All following condenser descriptions are from the rear view of the condensers.

f  Mount the 40 meter trimmer C52, the 9MI11 miniature condenser with the stator terminal
on top and the rotor terminal to the right, in the same manner as C54 was mounted.,

g. Mount the 11 meter adjusting trimmer 56, the 15M11 miniature condenser in the lower
hole on the left side. The stator terminal should be down and the rotor terminal to the
right.

h. Mount 160 meter padder Cé61, the 30M8 miniature condenser, in the upper right hele, with
the stator terminal on top and the rotor terminal to the leit,

i Mount the 160 meter trimmer, C63, 15MI11 miniature condenser, in the hole below CO1,
with the stator terminal on top and the rotor terminal to the left.

j.  Mount the dual stator tuning condenser C55 in the middle of the board as shown in Figure lc.
The threaded bushing should be secured to the board with a 3/8 - 32 hex nut. The stator
rerminals are on top and the rotor terminal is below the condenser. Be careful not to sub-
ject the_ca:%ndenser to undue strain at the bushing by dropping the assembly or applying force
to the shaft.

k. Attach two mounting brackets BK'T52 to the front mounting posts of C55 using two 1/4" 6-32
screws and #6 shakeproof washers.

1. Strip a piece of the black plastic #20 wire and connect the rotor terminal of C52 to the rotor
rerminal of 56 and the rotor terminal of C56 to pin 8 of the terminal board.

m. Using #20 stripped wire, connect the rotor of C63 to pin 7 of the terminal board, connect
pin 7 to the rotor terminal of the tuning condenser C55. and connect rotor terminal of C35
to pin 8 of the terminal board. Solder all connections of steps k and 1, except the rotors
of C63 and C32.

1. Mount and connect the fixed 47 mmfd, N220 negative temperature coefficient, ceramic
condenser C51 {yel-yel-vit-bk-or) between the rotor terminal of C52 and pin 3 of the ter-
minal board. Keep the leads straight and taut.

o. Connect the 43 mmifd. NPO zero temperature coefficient, ceramic condenser C53 (bk-yel-
or-bk-or) between the left stator terminal of €55 and pin 3 of the terminal board.

p. Connect the 91 mmfd., NO80 negative temperature coefficient, ceramic condenser C64
(rd-wt-bn-bk-or) between the rotor terminal of C63 and pin 2 of the terminal board.

q. Connect the 140 mmfd., NPO zero temperature coefficient, ceramic condenser C62 (bk-bn-
yel-bn-or) between the right stator terminal of the large tuning condenser C55 and pin 2 of

4/55 .5
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the terminal board.

Using the stripped #20 wire, connect the stator of C52 to the stator of C54 and the stator
of C54 to pin 3 of the terminal board. The wire should be formed to pass inside of the padde:
condenser (54 stator and clear the stator by at least 1/8 inch.

As in previous step r connect the stator of C63 to the stator of C61 and the stator of C61 to
pin 2 of the terminal board.

Connect the rotor of C54 to the left stator terminal of C535 with a piece of stripped #20 wire.

Connect the rotor of (61 to the right stator terminal of C35. Solder all connections which
have not been previously soldered on the front side of the condenser board.

Turn the condenser-terminal board around to the position shown in Figure lb, strip the ends
and attach the plastic covered connecting wires, soldering the connecticns as the leads are
attached. Proceed in the following order:

1) a 3" black lead to pin 8 of the terminal board

2} a 7" green lead to pin 1

3} a 6" red lead to pin 4

4) a 6" yellow lead to pin 5

3) a 3" brown lead to pin ¢

6) a 6" grey lead to pin 3

7) a 4" blue lead to the stator terminal of €36 (Figure 1c)

Twist the green and yellow leads together, training them downward and slightly to the right
as shown in Figure Ib., Twist the red and brown leads together, training them downward
slightly to the right.

Bring the blue lead around the mounting board and twist it with the black lead as shown in
Figure lb.

Top Chassis Assembly

a .

Place a 9/16" OD rubber grommet in the 7/16" hole just behind the condenser mounting boart
position as shown in Figure 2a.

Position the condenser mounting board assembly and place all of the wires through the
grommet as shown in Figure Za.

Secure the condenser terminal board brackets and the front tuning condenser brackets to the
chassis by means of 1/4" 6-32 screws, shakeproof washers and 6-32 nuts. Place a #6 tear-
drop solder terminal under the nut near the grommet on the bottom side of the chassis.

Place the 3/8-32 panel bearing through the large hole on the flat dial support bracket BKT54.
Secure with a 3/8-32 nut. Position BKT54 by slipping the bearing. with the threaded end
toward the rear, over the shaft of the tuning condenser C55. Secure BKT54 to the chassis
with three 1/4" 6-32 screws, 6-32 nuts, and #6 shakeproof washers. Center the bracket
and mounting board assembly and tighten all mounting screws and nuts.

Place the dual oscillator coil L50 on the chassis directly to the rear of the condenser mount-

ing board. The leads of the coil should be toward the front of the chassis and.the spade stud
should fall into the diagonally located holes on the chassis. Secure the coil with 6-32 nuts
and shakeproof washers.

Connect the leads of the coil to the pins of the condenser-terminal board as directly as



4.

4/55

possible while clearing other leads and pins. Make connections as follows:

1) Bottom lead of lower coil to pin 1 of condenser board.
(Refer to Figures lb and Za). Solder.

2) Top lead of lower coil to pin 2. Solder.

3) Bottom lead of upper coil to pin 4. Solder.

4) Top lead of upper coil to pin 3. Solder.

Mount and secure the rear trimmer coupling support bracket BKTS30 at the rear of the
chassis in position so that the large holes are in line with the trimmer shafts. Secure with

two 1/4" 6-32 screws, 6-32 nuts and shakeproof washer.

Place the coil support bracket BKT51 assembly over the coil form with the yoke butt pieces
separated so the butt pieces wiil fall over the coil form edge. Secure the brackets with a
3/16" 4-40 screw through the condenser mounting board CH55 and a 3/16" 4-40 screw and
#4 shakeproof washer through the trimmer coupling support bracket BKT30. A shakeproof
washer is not necessary against the phenolic board.

Loosen the top screws on the coil support bracket BKT5] and force the butt pieces against
the coil form. While holding these pieces against the ceil form, tighten the tOp SCTews to
secure the butt pieces firmly against the coil.

Install an insulated coupling shaft assembly D33 shown in Figure 2a by placing the phenolic
shaft through the rear coupling support bracket with the deep slotted end toward the trimmer
condenser shaft. Place the engaging spring in the deep slot with the bowed end toward the
condenser shaft so that the spring engages the condenser shaft slot and 1s compressed until
the slots on the phenolic shaft straddle the rear coupling support bracket. Forcea "C"
washer over the slot of the phenolic shaft on each side of the bracket. Use long nose pliers
to force the "C" washers on and close the opening somewhat if the "C" washer has been
spread enough tc make it possible to drop off the shaft. Repeat the coupling shaft install-
ation procedure for the remainder of the coupling shafts.

Bandswitch, Cable, and Plug Connections.

a,

Refer to Figure la. Cut, strip ends, and connect the wires from the condenser mounting
hoard to the bandswitch SW50. Refer to lr for SW50 terminal numbering. Complete
connections as follows:

1) Green to terminal 1

2) Yellow to terminal 4

3) Red to terminal 3

4} Brown to terminal 6

5) Blue to terminal 8

6) Gray to terminal 9

7) Black to the terminal under the nut of the condenser board mounting screw.

Solder all connections on SW50 and the ground terminal.

RGS59U and PL.259 cable and plug assembly, G50 and PL50. The length of the coax cable
G50 must be left at the length supplied as it is electrically part of the broadly tuned output
circuit, -

1) Cut and remove 1-1/4" of outer vinyl cover from one end of the RG59U cable.

2) Push the UG176U adapter over the cable end with the threaded end first. Position the
adapter to expose 1" of the copper braid beyond the adapter. If the adapter fits very
tightly on the vinyl cover, reduce the diameter of the cover by filing or slicing the sur-
face very thinly about 1/2" back with a sharp knife until the adapter slides over the cover.

N



4/55

3) With the thin lip of the adapter 1" from the end of the cable, whose vinyl covering has
heen removed, comb the braid wires and lay them back evenly over the adapter lip.
Cut off the excess braid strand iength 3/8" back so that the braid strands do not reach
the adapter threads.

4) Holding the adapter in place, cut and remove §/16" of polyethylene insulation from the
end, exposing the inner conductor.

5) Turn the outer knurled cylinder off of the coaxial plug PL259. Pass the inner plug part
over the end of the cable, guiding the inside of the plug pin over the inner conductor,
Turn the plug to engage the adapter UG176U threads and tighten the two parts together
with gas pliers and vise or other suitable tool.

6) Solder the inner part of the plug to the braid wires and adapter at the cutaway section
holes  Use a hot iron and run in a small amount of solder through each hele, flowing th
solder over the braid wires.

7) Solder the inner conductor te the tip of the pin and cut off the excess inner conductor.
8) Screw the outer PL259 cylinder over the plug inner piece.

Three conductor cable and octal connector assembly G51 and PL31.

1) Remove the shell from the 8 prong plug PL51 by prying with a screw driver.,

2) Remove the outer covering and unbraid 1-1/2" of shield braid on one end of the 3/c cabl
Divide the loose shield strands in two parts and twist the strands of each part together.
Strip 1/2" of insulation off each of the three conductors.

Insert the twisted braid conductors in pins 1 and 2 of the plug, pull through the pins 1/4"
and solder. Insert and solder each of the three conductors to pins of the plug, allowing eat
to extend 1/16" beyond the pin end as follows:

1) Black tracer to pin 8

2) White tracer to pin 7

3) Red tracer to pin 3

4) Trim excess wire off all pins when the connections to the pins have been completed.

lace the plug shell over the cable and secure it to the plug proper.
Place 9/16" rubber grommets in the two remaining 7/16" holes at the rear of the chassis.

Remove the outer cover and comb out the braid on 6" of the free end of the 3/c cable. Cut
off all but 1" of the braid and twist the remaining part together tightly. Insert the free end
of the cable through the rear inner 7/16" grommeted hole of the chassis, as shown in Figu
la, and place the twisted braid wire in one of the #6 soldering lugs under the rear mountin;
nut of terminal strip X52. Crimp the lug over the shield wire and solder. The lug should
be positioned to take the strain of the cable.

Cut to length and connect the black tracer lead to terminal 2 of ]50. Solder. Connect the
white tracer lead to pin 4 of the 6AU6 socket X50. Solder. Connect the red tracer to the
front terminal of X52. Solder.

Remove the vinyl cover and comb out 1 1/4" of shield braid on the anconnected end of the
RGS9U cable G50. Cut 1/2° off the braid wires and twist them together tightly. Remove
3/8" of polyethylenc from the end of the cable exposing the inner conductor.



4 h. Insertthe cable through the outer grommeted hole of the chassis as shown in Figure la
and place the twisted shield wire in the remaining %6 soldering lug under the rear mounting
screw of X52. Crimp and solder the lug toe the shield wire. The lug should take most of
the cable strain.

i. Connect the inner conductor of the RG59U to the rear terminal of the terminal strip X52.
Solder.

5. Dial Drive Assembly D31. Refer to Figures la and 2a.

a. Place the bearing and shaft assembly through the remaining 7/16" hole in the front of the
chassis, the long shaft end extending out and the bearing threads into the chassis. Fasten

with a 3/8-32 nut.

b. With the hubs toward the chassis, push the friction drive wheel and the drive disc on the
chassis shaft and tuning condenser CS55 shaft at the same time. The large friction disc
should be engaged by the twin drive wheel discs. Tighten the drive wheel setscrews in a
position where the dial drive disc is not bent by the drive wheel when the outside of the
drive disc dial mounting plate is even with the condenser shaft end. Tighten the drive disc
setscrews to the condenser shaft temporarily, paying no attention to its position relative
to the condenser rotor.

¢c. Attach the calibrated dial plate to the mounting plate with the three short flat head 6-32
screws, orienting the dial so that the 7.425 and 1.75 mc markings are on the same side
of the shaft as the setscrews on the dial drive disc hub.

d. Assemble the index plate to the front panel. Do this with care to prevent scratching the
panel. Place the two flat head 4-40 screws through the holes near the upper part of the
window opening. Place two #8 washers over each screw at the rear of the panel to serve as
a spacer. Place the index plate over the screws with the index marker toward the front and
bottom of the panel. Secure the index plate in its maximum upward position with two 4-40
nuts and lockwashers.

6. Preliminary Tests and Checkout.

a. Look over the entire completed assembly at this time, checking for unsoldered connections
and loose nuts or screws. Make a thorough examination of all connections and check back
on the assembly instructions if some connection appears to be Incorrect.

b. Plug in the 6AU6 and OA2 tubes in their respective sockets. Place a shield can over the
6AU6 tube. Make the following tests before the panel and cabinet are assembled.

c. Attach the VFO knobs to their shafts temporarily. Turn the bandswitch to the counter-
clockwise position (plt off).

d. Plug the power supply octal connector PL51 into the transmitter VFO supply socket or the
socket on an auxiliary power supply. Turn on the transmitter low voltage or auxiliary
power supply switch after making certain the "drive' control to the final tube of the trans-
mitter is set at its minimum value. Check the lighting of the 6AUb tube filament. The OA2
should have no glow.

e. Turn the bandswitch to the next position clockwise (160 80 40). The OAZ tube should now
have a violet glow between its electrodes.

f.  Attach a short antenna wire 1-1/2 to 2 feet long to the output coax plug PL50. Setup a

receiver, whose calibration is correct within 25KC on the 160 meter band and 50KC on the
40 meter band, 5 to 25 feet from the VFO.

4/55 -9 -



6. £
h.
1.
j.
7.
a.
b.

Turn all trimmers and padders te their half value position and set the main tuning conden-
ser C55 so that rthe rotor plates are completely engaged with the smaller stator section.
With no key in the VFO or transmitter. or with the key closed, a VFO signal should be
heard in the receiver {Beat frequency oscillator on) around 1 93 to 2.03 mc. It may be
possible to pick up a weaker image signal 900 KC from the wanted signal but it should be
ignored in all cases. Harmonics of the 1,95 to 2.05 mc. si1gnal! may be used if the receiver
cannot tune the 160 meter range.

Turn the main tuning condenser to engage the large stator comp:etely . Turn the bandswitch
to the next position clockwise (40 20 15 10). A signal should now be heard from 7.35to 7.7
mc. Ignore the image signal as before.

Leaving the main tuning condenser in the position of step h, turn the bandswitch to the maxi-
mum clockwise position 11 (11 meter}. A signal shou:d now be found between 6.8 and 7.3
mc. |

If no signal is found near the ranges indicated in any of the previous steps, first couple the
receiver to the VFO closer than before and try again. If no signal is heard or the signals
are out of the ranges check all the condenser values and the condenser-coil connections on
the condenser board with eartier instructions and the schematic diagram. Check the band-
switch connections with the instructions and the schematic diagram.

Remove the short VFO antenna from the output plug and p.ug the PL25% RF plug into the
transmitter VFO receptacle. Turn the transmitter crystal selector to the VFO input posi-
tion and check the VFO for sufficient transmittex drive on ail bands. If insufficient VFQ
output signal is noted, check the output coil L5k, bandswitch. and terminal board X52 con-
nections. It should be kept in mind that the transmitter must be capable of being driven by
5.3 volts or less on bands utilizing the 160 meter VFO output and 8 volts or less on bands
utilizing the 40 meter VFQO output; also, that the output circuit of the VFO includes the in-
put circuit of the transmitter . The total input circuit of the transmitter at the VFQ output
plug PL259 should have a capacity of approximately 35 mmf {one foot of RG59U cable is
22 mmfd.) and a shunt resistance of 20,000 ohms or higher. Refer to Operating Instruc-
tions., part C, for a discussion of the VFQO output characteristics .

Bottom, Rubber Bumper, and Tilt Stand Assembly. Refer to Figure 3a.

With the lip of the bottom cabinet piece oriented downward and forward, fasten the two rear
bumpers G54 with 3/8" x 6-32 screws, flat washers, #6 shakeproof washers and 6- 32 nuts.

Place the front rupber mounting feet over the tilt stand mounting brackets BKT56 as shown
in Figure 3a and secure to the cabinet bottom with 3/8" 6-32 screws, flat and lockwashers,
and 6-32 nuts. Before tightening the nuts, siip the tilt stand in place under the curved ends
of the brackets with the tilt stand inner ends extending out from the suriace of the bottom
plate. Now tighten the 6-32 nuts while holding the tiit stand and tilt stand brackets in
place. Try the tilt stand action by moving it upward through an arc of 100 degrees. The
tilt stand shouid not move beyond that pogition. Return the titt stand to 118 former positicn
against the bottom piece

Chassis, Cabinet, and Escutcheon Assembly Marring and scratching of the painted surfaces
of the panel and cabinet by screw driver slippage can be avoided by p:acing 4 piece O

f cardboard

with a hole slightly larger than the screw head over the screw head while driving the SCrews in
the following steps.

E.-

4/55

Remove the knobs from the chassis shafts and stide the front panel over the shafts :m the
position it will be fina:ly mounted This step will sexve to check shaft alignment without
placing the chassis in the cabinet. Note any binding or strain and adjust the drive shaft
bushing or bandswitch braicket to correct any peor aiignment which may be indicated.
Lightly oil the contro. shafts {where they wi:l pass through the pane:) and the tuning shaft
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§. a. bushing-bearing.

b. Place the cabinet bottom piece C'H51 over the cabinet lower lips. The orientation of the
cabinet sides and back can be determined from Figure 2b. Attach the bottom piece to the
sides with four #4 sheet metal screws and #4 shakeproof washers. Place the washers under
the screw heads. Do not tighten screws completely but allow some shifting ol the bottom
for final alignment. The shakeproof washers will assure good electrical contact.

- Place the plugs and cables of the chassis through the large hole in the back of the cabinet,
locate the chassis in the cabinet and turn a 3/8-32 nut on the 3/8 key jack bushing. Tighren
with fingers only. Allow the nut on the chassis to act as a spacer between the cabinet and
chassis. Attach the front of the chassis to the bottom piece with two #4 sheet metal screws
and #4 shakeproof washers. Attach the rear of the bottom piece te the cabinet with two #4
cheet metal screws and #4 shakeproof washers, keeping the screws in front of the rear
chassis edge. Do not tighten any of the screws completely.

d. Attach the front panel to the cabinet and bottom piece with 51X #4 sheet metal screws and
shakeproof washers. Be careful not to mar the panel or dial plate in this step. Do not
tighten screws completely until other screws have been tightened and the top piece has
been fitted to assure that the screw holes line up satisfactorily when it is finally secured
o the cabinet. Do not secure the top to the cabinet at this time but line up the holes while
tightening the bottom screws, chassis screws, and panel screws in the order listed.

e. Loosen the index plate screws and move the index plate so that a 1/32" gap exists between
the convex surface of the index plate and the dial edge.

f  Loosen the main dial hub and move the dial until the dial marking between the 7.425 and
.75 mc markings is in line with the index plate mark when the main tuning condenser C53
rotor plates are completely meshed with the large stator. Although the dial mark is below
the dial edge, this setting should be made carefully and checked with the dial mark 180
degrees away which corresponds to the rear rotor plates being completely meshed with the
small stator. The dial hub setscrew should be tightened in position with the dial plate front
surface approximately 1/32" back of the index plate front surface. In most cases the dial
position relative to the condenser shaft will not require further change. The calibrating
instructions include procedures for making the change if it 1s necessary.

Attach the dial window escutcheon to the front panel with the two small 2-56 screws pro-
vided. The screw will self tap into the aluminum. Do not tighten the screw too hard,; the
self tapped threads may strip. The wide side of the escutcheon should be at the lower edge
of the dial window.

g. Attach the knebs to the shafts. Space the back of the knobs 1/8" from the panel. Tighten
the tuning knob setscrew while the knob mark is in any position relative to the shaft rotation.
Turn the handswitch shaft to its maximum counter-clockwise position and locate the band-
switch knob on the shaft so that the marker lines up with the "plt off" designation. Tighten
the knob setscrew securing the knob in this position. Attach VFO cover using si1X #4 sheet
metal screws and shakeproof washers. If shaft binding is noted, remove the bottom piece
and realign the tuning shaft bushing to relieve the binding.

B. Frequency Adjustment and Calibration
1. Signal generator, receiver, and VFO setup for the Viking Model 122 VFQO calibration.

a. The accuracy of the Viking Model 122 VFO will be no better than that of the signal gener-
ator used to calibrate it. To fully utllize the stability and calibration capabilities of the
Viking Model 122 VFOQ, the frequency standard used to calibrate it should have an accuracy
of .005% or better. Most crystal standards or crystal calibrated variable frequency stan-
dards are satisfactory for normal calibration purposes. A moderate sigmnal output, capable
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of being easily detected by the receiver which wiil be used for zero beat indication, is
necessary at the following frequencies:

Fla Any given frequency (preferably a VFO low frequency scale mark frequency) between
1.75 to 1.78 mc 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 mc are examples of crystal fre-
quency possibilities,

F2a Any given frequency (preferably a VFO low frequency scale mark frequency) between
1.96 and 2.00 mc or any of the first eight harmonics of 1.96 to 2.00 mc in the range
of the receiver.

F3a Any given frequency (preferably a VFO hi h frequency scale mark frequency’ be-
tween 7.00 and 7.07 mc or any of the first four harmonics of 7.00 to 7.07 mc in the

range of the receiver.

Fda Any given frequency (preferably a VFO high frequency scale mark frequency), be-
tween 7. 35 and 7.425 or any of the first four harmonics of 7.35 to 7.425 mc.

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 bring the leads together until
signal generator output can be picked up by the receiver. bSéparate and shorten the leads as
found necessary to keep the receiver from blocking due to excessive signal input. Allow

the receiver to warm up for about 1/2 hour, to stabilize the local oscillator, and log dial
settings for frequencies Fla, F2a, F3a and Fda. The beat frequency osciliator in the re-
ceiver may be used to log and compare the signalegenerator and VFO frequencies but it is
desirable to obtain the final zero beat indications between the VFO and signal generator
signals without the beat frequency oscillator. Avoid setting the receiver on or logging lmage
frequencies.

Warm up the Viking Model 122 VFO for 1/2 hour with the bandswitch in the 160 80 40 posi-
tion. Attach an antenna lead to the output coax plug pin and bring the lead near the receiver
antenna. Turn the VFQ dial to the frequency Fl, between 1.75 and 1.78 mc. chosen as the
low 160 meter calibrating point, and find it or its harmonic (near Fla) on the recelver.
Note how close the VFO calibration is initially. Repeat the same procedure at the high 160
meter calibrating point and the 40 meter high and low points after moving the bandswitch to
the 40 20 15 10 position.

160, 80, 40 Meter VFO Scale Calibration

C-u

Set the VFO bandswitch on the 160 80 40 position and the diai at F2, the frequency between
1.96 and 2.00 mc chosen for the high 160 meter ca:ibrating point. Set the signa. generator
and the receiver at F2a. Adjust the 160 hi" trimmaer at the rear of the VFO (refer 10
Figure 2b) until the VFO zero beats with the signal generator.

Turn the VEO to Fl, the receiver to Fla, the signal generator 10 Fla and adjust the "160
lo" padder until the VFO zero beats with the signal generator.

Repeat the "160 hi" and "160 lo" adjustment. zero beating the signal generator and VFQO a8
accurately as the ability to reset the two units warrants.

40, 20, 15, 10 Meter VFQ Scalie Calibration

a.

Set the VFO bandswitch on the 40 2¢ 15 10 pﬂsiti{jn and the high frequency dial_scale at ch4,
the frequency between 7 .35 and 7.425 mc chosen for the high 40 meter calibration. oSetth€
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signal generator and the receiver at Fda. Adjust the "40 hi” trimmer at the rear of the
VFO until the VFO zero beats with the signal generator.

Turn the VFO to F3, the frequency between 7.00 and 7.07 mc chosen for the low 40 meter
calibration, the receiver to F3a, the signal generator to F3a, and adjust the "40 lo" padder
until the VFO zero beats with the signal generator.

Repeat the 40 hi" and "40 lo” adjustment, zero beating the VFO as accurately as the
ability to reset the two units warrants.

15 and 11 Meter Index Marking and 11 Meter Calibration

a .

%

Set the VFO dial on the 7, 14, 28 mc mark. Place a light pencil mark or scratch on the
cscutcheon window starting at the lower inside edge in line with the 21 mc mark. Care-
fully remove the escutcheon window and make the mark deeper across the lower inside ‘edge
with a thin hacksaw blade or similar tool. If a more elaborate index marker is desired

for the 15 and 11 meter band, a right angle piece of #24 or #22 wire, 1/8" on each leg, can
be formed and cemented into the slot with the protruding leg on the inside edge extending
toward the 21 mc mark when the escutcheon window 18 again replaced.

The 11 meter band VFO output is in the neighborhood of 6.75 mc. A given frequency, Fda,
in the range 6.7 to 6.83 mc oxr any of the first four harmonics of the 6.7 to 6.85 mc range
may be used to calibrate the 11 meter range. Turn the VFQ bandswitch to the 11 meter ;
position and set the dial scale of the 11 meter band on the standard frequency F5 or the
harmonic of the standard signal which falls in the 11 meter band. Set the receiver to the
11 meter range or a subharmonic and detect the standard signal frequency. Adjust the

11 meter' trimmer until the VFO zero beats with the standard frequency.

Recheck the 40 20 13 10 calibration after the 11 meter adjustment. There is little likeli-
hood that further readjustment is necessary unless a large change was required in the "11
meter' setting.

VFO Calibration Using the Transmitter Crystal Oscillator or Other Standard Signal Sources.

a .

Crystals of known frequency and accuracy in the frequency ranges Ila, F2a, F3a, and
Fda (designated in paragraph Bla) can be used in the transmitter crystal oscillator to pro-
vide standard frequency signals for the VFO calibration. The first stages of the trans-
mitter must be arranged to allow the crystal oscillator to operate at the same time the VFO
is operating. When the VFO 1s used with the Viking 11 transmitter, the phone cw switch
must be in the "cw' position, the crystal switch on the position of the desired crystal, and
the keying circuit closed (the Viking Il keying circuit is closed when no key plug has been
inserted). If the signal from the transmitter oscillator cannot be detected by the receiver
readily, an antenna lead may be added by placing one end of a two or three foot lead in the
vicinity of the oscillator tank coil and bringing the other end outside of the transmitter
cabinet. The crystal oscillator signal magnitude can also be built up by tuning the plate
circuit of the crystal oscillator to the crystal frequency or jts harmonics. The VFO fre-
quency can now be compared to the crystal oscillator freéquency and adjustments can be
made according to the procedure previously cutlined in B4.

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

F1=7.060=1.765 mc
e

F2=1.980x1 =1,980 mc
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F3=7.060x1=7.060 mc
F4 = 3.690 x 2 =7.380 mc¢

The receiver setting and VFO harmonic which may be used for each respective dial cali-
bration frequency becomes:

Fla=7.060x1=7.060 mc
F2a =1.980x 4 - 7.920 mc
F3a=7.060x1=7.060 mc
Fda = 3.690 x 2 =7.380 mc

Proceed as follows:

1} Set the VFO bandswitch on 160 80 40 and the dial on the 1.980 mc mark. Zero beat
the fourth harmonic of the VFO output with the fourth harmonic of the 1.980 mc
crystal oscillator output by adjusting the "160 hi" trimmer.

2} Set the VFO dial on the 1.76> mc mark and zero beat the fourth harmonic of the VFO
signal with the 7.060 mc crystal oscillator signal by adjusting the "160 lo” padder.
Repeat steps 1 and 2 to minimize adjustment interaction.

3) Set the VFO bandswitch at 40 20 15 10 and the dial on the 7.38-29.250 mc high fre-
quency scale mark. Zero beat the VFO signal with the second harmonic of the crys-
tal oscillator signal by adjusting the 40 "hi trimmer’.

4) Set the VFO dial to the 7 060-28.240 mc mark. Zero beat the VFO signal with the
crystal oscillator signal by adjusting the 40 lo” padder. Repeat steps 3 and 4 10
minimize adjustment interaction.

5) The 11 meter band setting may be made with a crystal which will place a harmonic
signal in the 11 meter band. Assume a 1820 KC crystal is available. Set the VFO
bandswitch on 11 and the dial on 27.3 mc (the 13th harmonic of 1.820 mc). Zero
heat the fourth harmonic of the VFO to the 15th harmonic of the crystal oscillator
with the "11 metexr" trimmer. Make certain that the receiver is tuned to the correct
harmonic before attempting to make the 11 meter setting.

The user may think of several sources of standard signals cother than those menticned. In
each case the accuracy of the source should be known hefore using it. Many combinations
of harmonics can be found and no attempt has been made to cover all of them in this dis-
cussion. The beat frequency oscillator of the receiver can be used to "remember’ stand-
ard signal for a short time. The receiver must be thoroughly warmed up and operated with
out excessive input signal to prevent local osclllator shift errors from being introduced.
Other signal sources which may be used but not discussed are:

1) The signal of another amateur station whose {requency has been determined by a standar

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

3) Signals of W W V discussed in the next topic.

The VFO user must adapt his techniques to the signal source he has available.
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d.

Rand edge crystals or crystals near the usual operating frequencies of the amateur
ctations are always valuable for occasional monitoring of the VFO signals. They may be
used in a separate oscillator circuit or the crystal oscillator stage of the transmitter.

VFO Calibration Using the W W V 10 mc signal. This calibration is not recommended if other
gtandard signal sources are available. 1t will be noted that most calibration points are on the
ends of the bands and the 40 20 15 10 band high scale calibration includes the tracking error

of the low frequency 160 80 40 band. The receiver, the receiver BFO, and the VFO should be

warmed up for 1/2 hour before calibrating.

d .

160, 80, 40 meter calibration.

1) Zero beat the receiver BFO to the 10 mc W WV signal .
2) Set VFQ dial at 2.00 mc and the bandswitch on 160 80 40,
3) Adjust the 7160 hi” VFO trimmer until the fifth harmonic of the VFO 1s zero beat with

the receiver BFO.
4) Leaving the VFO at this setting, zero beat the receiver BFO with the seventh harmonic

of the VFO (14 mc).
5y Turn the VFO to 1.75 mc and adjust the 7160 lo” VFO trimmer to zero beat the eighth

harmonic of the VFO with the receiver BFOQO.
6) Adjust both ends of the 160 80 40 bands to zero beat the eighth and seventh harmonics

of the VFO with the receiver BFO as necessary.
40, 20, 15, 10 meter calibration.

1) Set the VFO dial at the 1.85 mc mark and zero beat the receiver BFO to the eighth
harmonic of the VFO frequency at 14.8 mc.

2} Set the VFO bandswitch to 40 20 15 10 and the dial to the 7.40-29.6 mc mark. Zero
heat the second harmonic of the VFO to the 14.8 mc receiver of the VFO to the 14.8 mc
receiver setting by adjusting the "40 bhi"” trimmer.

3) Set the VFO bandswitch and dial for 1.75 mc output again and zero beat the receiver BF(
at 14 me. Set the VFO bandswitch and dial at the 40 20 15 10 band low frequency end
(7.00, 14, 21 and 28 mc) and adjust the "40 lo" padder to zero beat the VFO second har-
monic with the receiver 14.0 mc BFO setting.

4) Repeat steps 1, 2 and 3 if greater accuracy is desired.

1] meter calibration

1) Set the VFO bandswitch and dial for 1.80 mc output.
2) Tune the receiver o 27 mc and zero beat the receiver BIFO to the 15th harmonic of

the VFO.
3) Set the VFO bandswitch on 11 and the dial on 27.0 mc. Adjust the "11 meter” trimmer

to zero beat the fourth harmonic of the VFO to the receiver BFO setling.

Procedure if the VFO frequency cannot be adjusted to the dial markings due to apparent lack of
trimmer or padder range.

d .

Check to make certain the frequency standard used is accurate (crystals used 1n amateur
service are often found to differ from their marked frequency due to holder conditions,
oscillator circuit loading or non-critical original calibration).

Make certain image frequencies are not being mistaken for desired frequencies in the
receiver,

If after checking the frequency standard and receiver settings, the VFO frequency cannot
be adjusted to chosen dial marks, adjust the trimmers and padders to bring the VFO fre-
quency as close as possible to the dial mark frequencies. Remove the VFO cover and re-
check the dial location relative to the tuning condenser shaft according to paragraph A 3e.
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If the diai requires relocating, try calibrating the VFO scale again, as directed in previous
instructions, with the top off. If the calibration appears normal, replace the cover and
recheck all calibration points with the cover on.

Upon removal of the cover in step ¢, if the dial location is found to be correct. note the
engagement of the trimmers and padders.

1) If any padder or trimmer is fully engaged and all of the others are engaged 1/4 or more,
loosen the dial hub setscrews and move the dial counter-clockwise with respect to the
tuning condenser shaft (keeping the shaft stationary) an amount corresponding 1o 1/16"
on its periphery.

2) If any of the padders or trimmers is completely open, move the dial clockwisc, with
respect to the condenser shaft, an amount corresponding to 1/16" on the dial periphery

3} If any of the trimmers or padders is closed and the corresponding trimmer or padder
on the same band is open, add a 6.8 mmf ceramic NPO condenser (bk-bl-gy wt- gn)

(C50 or C65) across the closed padder or trimmer to extend 1ts range.

If the VFO can now be tracked to the dial, replace the cover and complete caiibration.

C. Operation

General Operating Characteristics and Requirements

The Viking Model 122 VFO has been designed as a crystal substitute
The output of
a minimum of 8 volts r.m.s. across 25,000 ohms in the frequency range
of 7.00 to 7.425 mc and
a minimum of 5.5 volts r.m.s. across 25,000 chms in the frequency range
of 1.75 10 2.00 mc
may be applied across the crystal oscillator grid circuit of many transmitters directity, to
take the place of 160 meter and 40 meter crystals normally used with the transmitters. A
recommended basic transmitter first stage oscillator-amplifier circuit and a recommended
booster amplifier will be discussed later for transmitters where more VFQO isolartion or
output is required.

The VFO has only two controls, It is imperative that the correct dial scale corresponding
to the bandswitch position is at the index window when operating. The VFO wilt drive many
rransmitiers on 40 meters in either 160 80 40 or 40 20 15 10 bandswitch positions. The
160 80 40 meter positien is usually preferred for 40 meter operation because the chance
of “straight through" feedback is eliminated. The bandswitch setting fox all other bands
should be on the indicated band. Suitable frequency multipiication must be provided in the
transmitter exciter stages.

The output circuit of the Viking Model 122 VFO is a broadly tuned circuit which depends on
the output cable and the transmitter input capacity tc some extent. It is therefore impossibl
to obtain full VFO output with a cable length, between the VFO and the transmitter, that
differs markedly from that provided with the VFO. The trapsmitter total input capacity
should be between 30 and 40 mmf to center the VFO maximum output in the VIO frequency
ranges (the Viking II transmitter has a one foot length of RG39U, the VFO input jack, and
the tube input capacity to make up approximately 30 mmi).

Keying can be arranged so that the VFO is keyed by the transmitter keying circull. Pin _3
of the VFO power plug carries the keying circuit. Wirth such an arrangement the VFO simpl
becomes a frequency determining device and normal operating techniques of cFysra] trans-
mitter operation apply. If it is desired to key the transmitter stage alone whiie the VFO is
allowed to operate continuously, a shorted plug should be plugged into the rear VFO key
jack. If it is desired to key the VFO without keying the transmitter, simply remove the key
plug from the transmitter and insert the key plug in the VFO keying jack.
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Wwhen the transmitter is operated “straight through' with the VFO on 160 meters or 4
meters, avoid placing the VFO in a location where high output RF fields reach the VFO.
Although the rather complete shielding on the VFO wiil keep the iikelihood of frequency
pulling o a minimum, the high sensitivity of the low _evel VFO oscillator circuilt may
make a very slight feedback troublesome.

w7 aro beating'' receiver signals with the VFO may require the reduction of the transmitter
exciter leakage to the receiver. ‘Two ways to do this are:

1) Disabling the first stage of the transmitter while the VFO is allowed to oscillate. The
VFO-to-receiver signal may be fed out by a smail auxiliary lead in the circuit of the
VFO output at the transmitter,

?) Disconnecting the VFO from the first stage of the transmitter by the crystal VFO
selector switch. The sensitivity of the first transmitter stage may be s0 high that the
switch terminal to terminal capacity may still couple enough VFO signal to the first
stage to create a signal level in the receiver sufficient to mask the received signal. In
this case, provision for attenuating the VFQO signal at the first stage can be incorporated
in the crystal VFO selector switch. The crystal positions 1 and 2 of the Viking I frans-
mitter lend themselves nicely when resistors are placed between the outside jacks of the
crystal positions and a chassis ground. The resistors thus shunt the grid of the input
stage to ground when the crystal switch is put 1n the 1 or 2 positions. The value of the
resistor can be adjusted to attenuate the signal to the degree desired.

The power requirement of the Viking Model 122 VFO.

An auxiliary power supply or the low voltage power supply of the transmitter must be
capable of supplying 250 to 300 volts of plus D, C. to chassis ground at 15 ma and 6.3 volts
A.C. to chassis ground at .3 ampere. The 250 to 300 volt supply may be unregulated but
it should not be subject to sudden voltage changes or excessive voltage change with a change
of 5 to 10 ma current drain. An octal socket is a natural connecting device for the octal
plug provided on the VFO.

Operation with the Viking II Transmitter. Most of the comments made under General Charac-
teristics apply to the use of the VFO with the Viking II. A few details and suggestions are in-
cluded to help the Viking II owner make his initial installation,

a.

Plug the VFO power plug in the VFO socket in the left rear corner of the chassis. The VFO
output coax plug should be plugged in the 1nput receptacle below the fuse plug. Check both
the RF input lead and VFO power lead Ior correctness of wiring. continuity and shorts it
any difficulty arises in obtaining VFO drive.

The crystal selector of the Viking I must be n the "0" pesition for VFO operation. Band
edge or other callbrating crystals may be placed in any crystal pasition and referred to
simply by turning the crystal selector to the proper position.

The discussion of keying under general operating characteristics applies directly to the
Viking II. When the Viking Il 15 on "phone" the keying circuit 18 opened when the plate
switch is turned off. 1f no plug has been ingerted in the VFO the phone-cw switch must be
nlaced on "cw'' to close the VFO keying circuit when the nlate switch is off. The method of
checking the VFQ frequency in the receiver 1s to turn the phone cw switch to "ew" . If the
exciter coupling to the receiver 1s too great, turn the crystal selector switch to an empty
or shunted crystal position to reduce the signal as discussed in C1f.

Operation with Other Transmitters

In general the Viking Model 122 VFO outpul will be applied at the grid circuit of the crystal
oscillator of a transmitter. Some considerations which must be made when the VFO is to be
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3. used with a given transmitter are:

d.

b.

Power supply for the VFO {discussed in Clg)

The power sensitivity of the first stage of the transmitter. The voltage output of the VFO
{listed in Cla) must be sufficient to drive the transmitter first stage to a value nccessary
for the required amplification or irequency multiplication.

Sufficient isolation between the tuned tank circuit of the first transmitter stage and the VFO
must be provided to prevent feedback effects when that tank circuit is tuned to the VFO

frequency.

Some triode oscillator and tri-tet oscillator stages will not provide sufficient isolation or
sensitivity to be used directly with the VFO. A suggested transmitter crystal oscillator-
amplifier circuit is shown nelow. This circuit properly built will provide the first stage
gsensitivity and power output required for many transmitters.

A 6AU6 tube will provide sufficient isolation, sensitivity, and an output of more than one
watt on "straight through' operation and somewhat less as a frequency doubler if proper
tank constants are provided. A 6AG7 tube may be used if more power output is required.
A 6AG7 can be expected to provide two or three times as much power output as the 6AUD
as an amplifier or frequency doubler. Tubes with higher plate to grid capacity may give
feedback troubles. Reasomable circuit layout and good separation of grid and plate circuit
components in this stage 1s desirable. The 6AG7 power requirement 1s somewhat greater
than that of the 6AUb.

6AUG orx 50 to 100 J‘ li__ To Grid of
l 6AG7 Ul gnllmwmg
crystall T i)_- O- | — tage

4/55

&7

50 to 100 Tank to Tune

/Z 160 M thru
= » __20M

N
o to SOK ,_._1
T 50K %
30 to 4E-] mimnfd. EH Y - 100
total input = 6.3V
capacity
-~ 005
Key cKt. 1 X 'II|I i
il ——
005 +250 to _J_
+300 -

* Ise lower resistance
values with 6AG7

If 25 to 30 volts of RF at the VFO frequenCy Tanges will drive the transmitier, all ampli-
fier stage can be added at the transmitter. The amplifier may he directly coupled to the
transmitter input circuit. The circuit below will provide 25 to 50 volts across 10, 000
obms without adding tuning controls. The 6AG7 tube can be expected to have an output of
40 to 50 volts while the 6AU6 can be expected to have an output of 20 to 30 volts RF. The
amplifier should be located near the input stage of the transmitter. No capacity Sh’f"-_'ld be
added in the plate circuit of the amplifier other than the output capacity of the amplifier
tube and the input grid of the tube heing driven by the amplifier. A suggested circull 18
shown on the next page:
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50 to 100 b} To Grid of
B —=| F~ next stage

—-——=-=- 1 -
:(——(_j() ' _ =z _7 ; J' 10K % Coil on 1" form
30 to 40 I j: - #24 enamelled wire

mmid. total | . - close wound. 100
input _‘_"L: ILK * 100 mmf. condenser
capacity T = o 40K 1 = may be adjusted for
_l ' maximum output at
== 6 3V 7.2 mc on the 40,
' 1 55T = 20, 15, 10 VFO
l switch position.
—-——p
Key ckt. 005 o +250 to

_l_ 005 - +300
1 |

* Use the lower resistance values with the 6AG7Y

3. e. The power supply of the transmittex should be capable of supplying the power required
by the tube (250 to 300 VDC at 13 ma, 6.3V at .3A for the 6AU6, and 250 to 300 VDC
at 25 ma, 6.3V at .65A for the 6AG7).

f. The output circuit of the Viking Model 122 VFO has a D,C. resistance of 22, 000 ohms.
The output circuit cf the VFO must he isolated from the transmitter input grid by a
blocking condenser (100 mmf) unless the 22,000 ohm grid resistance 1s not too low for
the input stage.

g. Undoubtedly many existing transmitters can be connected directly or readily adapted
to the Viking Model 122 VFO without nuch effort. It is recommended that parts Gl and
C3 of these instructions and the transmitter under consideration be studied belore pro-
ceeding to connect the VFO to a rransmitter. Temporary connections and trials should
he made before changing or adding circuits. Permanent arrangements can be made after
the transmitter circuits have been found to utilize the VFQO as the user desires.
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VIKING VFO MODEL 122

Parts List
Part No. or Item
Drawing No. No. Qty. Description
17.789-1 CHS>0 1 Cabinet sides and back
17.790-1 CH51 1 Cabinet bottom
17.790-2 CH52 1 Cabinet top
17.791-3 CH23 1 Panel
17.788-1 CH>4 1 Chassis
23.9606-1 CH35 1 Condenser Mounting Board Assembly
23.979 CHb56 H Tilt stand
16. 10531 BKTS0 1 Rear trimmer coupling bracket
23.962 BKT51 1 Coil support bracket assembly
16.25-1 BKT 52 2 Condenser mounting bracket
16.857-4 BKT53 1 Switch mounting bracket
16.857-3 BKT >4 1 Dial mounting bracket
16.120-7 BKTo2S 1 Qutput coil clamp piece (spacer)
16,1060 BKTS56 2 Tiit stand bracket
13.123-7 D20 1 Panel bearing {in 3/8" hardware env.)
23.969-1 D51 1 Dial drive assembly
23.971-1 D52 1 Escutcheon, index assembly
23.970-1 D53 > Insulated coupling shaft assembly
23.980-3 K52 2 Knob
22.113-1 G33 3 Rubber grommet 9/16 OD
22.632-1 Go4 4 Rubber bumpers
71.91-100 W0 4 ft. Black plastic covered #20 copper wirte
71.91-105 W31 7 in. Green plastic covered #20 copper wire
71.91-102 W52 7 in. Red plastic covered #20 copper wire
71.91-104 Wo3 1/2 ft, Yellow. plastic covered #20 copper wire
71.91-101 Wo4 1/2 ft. Brown plastic covered #20 copper wire
71.91-108 WS 1/2 ft. Gray plastic covered #20 copper wire
71.91-106 W56 1/2 ft. Blue plastic covered #20 copper wire
: 1 #6 hardware envelope

1 #4 hardware envelope

1 3/8" hardware and terminal envelope
22.794 SW30 1 VFO bandswitch (4 pos.)
23.968 L350 | Dual oscillator coil assembly
23.967 L51 1 Output coil assembly
102-750 .52 1 Radio frequency choke
22.1246 J50 H Single contact closed circuit jack
22.695 PL30A 1 PL.259 coaxial plug
22.799 P1.50B 1 UG176U ceaxial adapter
71.32-178 G0 3 ft. RG59U coaxial cable
71.32-202 Gol 31/2 ft. Belden #8735 - 3 cond. shielded cable
22.800 PLOo1 H Male connector Amphenol 86-PM8
120-277-1 X30, X51 2 7 pin miniature sockets (shielded)
22.740-5 X52 1 '"2005" Jones terminal strip
133-278-7 550 1 1 3/4" miniature tube shield
22,717 R50 1 47,000 or 51,000 ohm 1/2 watt resistor
22,802 R52 1 4,700 ohm 1/2 watt resistor
22,801 R33 1 470 ohm 1/2 watt resistor
22.716 R54 1 22,000 or 24,000 ohm 1/2 watt resistor
22.713 R35 1 22 ohm 1/2 watt resistor
160-104-24 C32 1 9M11 var. cond. (rotor term. opposite side)
22,803 R51 1 18, 000 ohm 2 watt resistor
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VIKING VFO MODEL 122

Parts List
Part No.or Item
Drawing No. No. QLy . Description
160-107-24 CH4 1 i15M11 var. cond. {rotor term. opposite side)
160~130-1 Col 1 30MS8 variable condenser
160-107-1 Co63, C36 2 15M11 variable condenser
169-17 C35 1 Special LA type variable condenser
22.804 C57, C58 2 500 mmifd. +2% silver mica condenser
22.805 C59, C60 2 1000 mmfd. +2% silver mica condenser
22,827 C68, C69, C70 3 .005 mfd. 500 V. W. bypass condenser
22.806 C51 i 47 + 2 1/2% mmifd. N220 ceramic condenser
22,807 C53, C66 2 43 + 2 1/2% mmifd. NPO ceramic condenser
22, 808 C67 1 150 + 2 1/2% mmifd. NPO ceramic condenser
22.809 Co64 1 91 + 2 1/2% mmifd. NO80 ceramic condenser
22.810 C50, C63 2 6.8 + 0.3 mmid. NPO ceramic condenser
22.823 C62 1 140 + 2 1/2% mmfd. NPO ceramic condenser
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JOUNSON VIKING I / VIKING II
AND
VIKING MODEL 122 VFO
KEYER MODIFICATTION

A. Theory of CQperation

Crid-block kxeying is used 1n the erystal oscillator and buffer stages of
the Viking I and Viking II, and is als® applied to the oscillateor of the Model
122 Viking VPO when used as the frequency contrcl. To avold unnecessary lnter-
ference with sigznals on adjecent channels, e wave-shepi.ng filter consisting of
R205, R206, and C205 is used on V5, the buffer tube and V6, the oacillator tube,
Ta avoid a chirpy signsl vhen keying the VPO, the keyer {ibe, V201, allows the
VPO to start quickly {a few wmicroseconds) before V5 and V6 start conducting - and
then continues cperating mementarily after V5 and v& nave stopped conducting.

The VFD keyer adjust control, R202, adjusts the "hold" time for VFO oper-
ation after ths koy is cpened. This may be adjusted to cut off the VFO bsuiwean
marks of keyed characters and thus allcowe rapid CW break.in operstion by en-
abling ths operator to be aware of incoming signals while he is keying the
transmitter.

When operating in this fashion, & slight sparking at the key may be
noticed as a click in the associated receiver. It is not on the carrier and
will only be noticed in the receiver used at the transmitter. The clicks can
be reduced by installing a 2 1/2 millihenry rf choke (the ordinary recelver
type) in emch key lead making the connection as close to the key as posslble,
and connecting a .01 mf capacitor in series with a 500 ohm reslsior across the
key contacts. This reduces rediation of the spark energy by the key leads.

B. Viking I / Viking II Keysr Modification Assembly Instructions

1. Mount the following components referring to disgram, Fig. 21, making sure
that the tube socket and variable resistor are oriented as ahown.

&. Mount X201, the 9 pin minlature socket, using two 1/% x B-40 screws, two
#4 lockwasbers and two 4.40 hex nuts (use lockwanshers bDetween chassls
and saddle of socket.)

n. Mount R202, 100,000 ohm potentiometer; using the 3/8-32 hex nut and
3/8 loekwasher. Place the lockwasher between the shoulder of the
contTol mounting bushing and the keyer plate. Secure with the 3/8-
12 hex nut, orlenting the terminals =8 shown in Figure 21.

2. Make the follovicg ground connections using a 3" length of btlack wire
gtripped of its lnsulation:

a. Pins % and 5 of X201 to ground lug adjacedt pins L4 and 5 of X201.
Soldar, .

p Ground lug adjacent pin 9 of X201 and terminal 1 of R202, the 100,000
ohm potentiometer, do not solder.

Strip insulation from & 1" length of black wire and connect pins 3, 8 and
center shield. Solder pin I and center shield only.
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10.

11.

12.

i3,

1,

15.

16,

Cut gn 11" length of Black plasztis cuverss: _
Connect this lead to terminal 1 of ZRZT2 and soadsl,

f

cut a 17 1/2" length of wnlte piastic acverad #lrz, 3ir.lp Lo on eacn and.

~astig
Connect one end to terminal 2 of RZ0Z2. Do no soader.

Cut a 13 1/2" iength of greer plastic W LtTip 1,47 on sach =206, Con-

A
e o
nect cne end to pin € of XE3L. Lo ot s¢

rrip 1/4" on both ends. Connect one

Eik

Cut a 9" lengtn of brown plastic wire,
gnd to pin 3 of X201 and sclder.

Cut a 12 1/2" length of red piasstie wivre, sirip i,4" on both ends. Connect
one end to pin 1 of X2Vl and soider.

out 8 12 1/4" length of orange plastule wire, saTrip 1,4%" on both ends. Con-
nect one end to pin 2 of X20l. Do not stider.

cut both leads of R201, 22,000 ohm 1/2 watt resistor, to 5/8" length. Con-
nect between pin 6 of X201 and ground lug aprosize pin ¢ of X201. &older
both ends.

Cut both lesds of R204, 18,00C ohm 1/2 watt resistor, to 3/4" length.
Connect between pin 8 of X201 and terminal 3 on RZ02. Solder pin 5 on X2OL
TLLY .

cut both leads of R205, 22,000 chm 1/2 watt resistor, to 5/8% length. Cen-
neet one end to pin 2 on X201 and other end to terminal 3 of R202, Bclder

hoth connections.

Cut both leads of R203, 1 megonm 1/2 watt resistor, to 3/8" length. Connect
one end to pin 7 of X201 arnd the other end %o the center terminal, 2 on RZ20Z.
Solder both connectlons.

Inspect entire unit for any unscliered sonnextions ard scidar at this time.
Dress the six wires as shown in Figure :l anl s51iip thep through a 5" lengin
of 208 inch I.D. spaghetti tubing. Push the tubing along the wires until

1t extends inside the sdge of the keyer chassia.

This compietes the assembly of the Keyer.

¢. Installation of Keyer Assembly in Viking I or Viking 1T,

1.

Z.

2/58

Remove top cover and bottom plate of Viking travsnitter.

Remove shield S4B, the larger enleld adjacent To the fipal ampiifier, Dby
removing thae five 6.32 nuts and lockwashers teneatn the snassis and two
5-32 nuts and lockwasnpers which secure it to the smail shield. (In Viking
I the larger shield is called ShaA}.

Drill two 5/32 inch diameier holes in shield S48 in the locations shown in
Figure 22.
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Referring 5o Figure 10 in the {peration Instruciion Manual, mount a TwWy Ter-
ninal strip, T8203, under the rut which secures the end of ShA, “ne snield
shisn mpunts the cselllistor tuning capacitor. This nut is located Lo the

rignt of snunt SHS near the chassis sile walil. Tn Viking I the smaller srieldl
ig =~al.ed 341,)

v

6. Remocve tne grey wire and one lead of shunt SES from pin 2 of X5, leaving
rapacitor (27 connected. Do not soider,

7. Connect shunt SHS and the grey lead to the yngrounded terminal of tne ter-
minal 3-rip, TS5203. Do not solder.

8. fut the leads, of R209, 70 ohm 1 watt resistor, to a length of 1/2". Connect
ke resistor between pim 2 of X5 and the ungrounded terminal of iae terminal
strip Ts20 3. Soider both Jonaections.

3. In following steps, note that terminals on terwinal strips are numbered Irow
the center of the chassais outward.

10. Remove the wire with the black and brown tracer from terminal #% of X20. Tape
+he end and tuck it out of the way.

11. Remove the brown wire from the center terminal on X24, Tape the end and tuck
« out of the way. (On Viking I there is no X2k, Bo remove the brown lead Irom

pin 8 of Xi2.)

12. Remove mounting screw and solder lug at the rear end of X20. In place of the
lug, mount s two termipnal strip, TB201, using the ¢riginal hardware.

13. FRemove the solder lug from C17 and connect ¢17 to the ground terminal of TS201.
Do not solaer,

14. Remove cne lead of shunt SH3 and two brown wires from terminal 2 of X2C.

15, Connect on ilead of shumt SH3, Just removed, to the ground terminal of TBZ0IL.
Do pot =older.

16. Remove the two brown wires From terminal 2 on SW3. (Terminal 1 in Viking T}.

17. Set meter switch to "OFF" position.

18. tge a volt-ohm meter and check continuity of the two brown wires just removed
from SW3. One wire should show continulty with one of the two brown vires
previously removed from terminal 2 cn ¥20. Connect this wire back on ter-
minal 2 of SW3 and solder. Ground the remeining wire to the solder lug
secured by tha front end of terminal strlp X21 and solder.

19. (Connect the brown wire, which shows contlnuilly with the cne now on SW3, back
on terminsl 2 of X20. Tape the remaining brown wire and tuck it ouk of the

WAY .
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2l.

22,

23.

24,

25.

26,

27,

28,

2y.

0.

3.

32,
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Mount a two terwminal strip, TS202, under *ne zaubl and _cciAwasher wnlen 1s
between the fwo swmall rubber grommets near the Lulffer tuning capaclitor, CZ22.

Cut a plece of orange wire 4" long. $trip veth ends and connect the un-
groundsd terminals of TSE?i and TSR0?2 which were added., Do not solder.,
Femove the resistor, R1S fz*g; the V& grid and tie ground terminal., Re-
place R18 with a new resistor, 10C,C00 ohm 1/2 watt, and connect betusen
nin 1 of X6 and the ungrounded terminal of the terminal strip T8201. Do
not solder at 1€2CL . Solder at pin 1 of Xb.

W
i

Cut the leads of R208, 130,000 ohm i/e watt resistcr, to a length of §/167.
Connect one end to the ground lug on the two termiaal strip TS202 and the
other end %o the ungrourded terminal., 3Solder the grounded terminal.

Cut the leads of R207, 47,000 onm 1/2 watt resistor, to a length of /4",
Connect oane end to terminal > of X20, tne other z2nd to the ungrounded ter-
minal of TS202. Sclder at the two terminal strilp, TSZCZ, only.

Cut the leads of R206, 10,000 ohm 1/2 watt resistor, toc e length of 3/4".
Connect between terminals 5 ard 2 on X20 being careful not +5 short to ad-
jacent terminals. Do wot solder.

Cut leads on C20%, .22 nfd 200 V capacitor, tc a lergih of 1 1/4". Coonect
between terminal 5 on X20 and the ground lug on, the two terminal strip
T3201. Solder terminal 5 on X20.

Cut lesds on capacitor C20l, .005 mf ceramic tc & length of 1 1/2" and
connect between ground terminal and ungrounded terminal of the two terminal
strip, TS201l. Solder both uverminals.

Place s large rubber grommet into the hole directly in front of filter choke
L3 {(refer to Figure 104 in the Viking II Operatlon Instruciiocn Manual.}). For
the Viking I drill a 1/2" diameter hole located 3 9/16" from the rear of

the chassls and 3 1/8" from the left hand edge of the chassis, being care.
41 not to damage the small filter choke, L3, under the chassis. Refer to
Figure 10 in the Viking I Operation Instruction Manual., Place a rubber
gromeet in this hole.

Guide the keyer cable through this grommet. Mount shield SUB with keyer
assembly attached, back on chassis and secure 1t by means of the seven
lockwashers and nuta previously removed from it.

Dress the green lead from the keyer cable toward the cable on the side of
the chessis and connect it to the center terminal om X24. Solder this
terminal. (On Viking I there is no X2b, so connect the green lead to pin
8 of X12,

Dress the brown and black wires behind the fuse holder, X1b, and connect the
black wire to pin}nn X1), the brown wire to pintg cn Xll. Bolder both
connections. e : o

Dress the remaining wires in the cable; toward the front, keeping clear of
the ecrystal sockets. Run the white wire along side the bracket for X7 and
¥17 and copnect to terminsl 2 on X21, Solder this conpectlon.

SHECK  THeS O Fii. TovvicTians,

mmmmmmmmmm
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b1,

Tonnect tne oraice wire to terminat 2 on X290 and solder.,
COsnnect the red wire %o terminal 4 on X20 and scider.

Tape togetner the 3 wires just installed and secure tnem to Lhe orange wire
installed betwesn TE82C1L ard TS202.

Diz-~nnnect the center coonducter of the small ccoaxisl cabie from terminal 2 on
the crystal switch, SW8.

Remove the tie bolt nearest termipmal 2 of the crystal switch, SWE, beling
careful to save the nut, washer, spacer and bolt.

Using the hardwere Just yramoved, mount a two-tersminal strip, T3205, on the
front s de of the detent plate of tha crystal switch SW8, where the tie bolt
was just removed. Orient TS2CH with the terminals pointing forward and the
nrngrounded terminas nearsr to where the bottom plate would be. De careful

o replare the spacer between the detent plate and the pnenolln waler. Tignten
securaly.,

Connect the center conductor of the small coaxial cable (just &iscanﬂ&ctﬁd)
to the ungrounded termirsl of TS20%. Do not sclder.

Cut both lesds of €203, .005 mf disc capacitor, to 374" length and connect
petween the ungrounded terminal of TSEQS and terminal 2 of the crystal switen,

gwf. Yolder both connections.

Visually inspect all connections and solder any connections which may have
been overlooked.

Replace V6 (6AUS) with a 6BAG tube,
Install the 12AU7 tube, V201, in sockei X201 on the keyer chassis.
Replace the bottom plate and top cover on the treansmitter.

This completes the keying modification on the Viking I or Viking II. The
transmitter will provide click-free keying with greatly reduced adjacent
channel interference, However, if a VFO iz used, 1t will be necessary tc
modify the VFO circuitry as described in the following section, D. VIO
modification instructions are provided for the Johnason Model 122 VFO only -
we cannct undervrite correct keying performance with other VFO units.

D. Viking VFO Model 122 KXeyling Modification

L.

2.

2 /58

Remove bottom and top cover.

Disconnect R50, 47,000 ohm 1/2 watt resistor, and capacitor C70, .005 mfd.
and pin 3 of X50 from the ground luz beside terminal 3 of X50.

Remove ground lug and replace it with a two terminal strip, TS20hk,

Connact R50, 47,000 obm 1/2 watt resistor, to the ungrounded lug on terminal
strip, TS20L. Do not solder. |

Cut the leads of C202, .005 mf capacitor, to a length of 1/2". Connect
across the terminals of TS204%, Do not solder.

-5 .
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6, Coonext pic ool 450 a2nd the 2nd of OF% fo the grourd Termisal on TS0k .
Sclder,

7. Remove the whits wire with blzack tracer from J20 and extand it by adding a

niese of brom plastic wire &Y loug. Cover the Joint with e 2" length of

+133 I.7, plestic tubinz. Comect this wire to the ungrounde=d lug on the
terminal strip, Tsenl,  3cldar,

8, Remove LS2 from J5C =nd ccupect it to the ground lug directiy in front of
SWEC, tre nandswitch., Sc<lder this aunnection,

9. Visuaoly irspect &)l conrectlons and sclder any connecticns which have been
agverlooked,

30, Replzez boticm and Lop covar.,

33, This completes the modificatiun of the Wiking VFO.

Adjustment

1. Couple *he VFQ output to a receilver by plucing the open end of the coaxial
sable coanector {<a ths Vikizg VFO cutout ceble) near the antenns terminals
of the receiver.

2. Insert key in the kev jesk irn the Vikirng I or Viking II. The key Jack in the
VIO will sot be used.

3, OClose key and tune recziver to VFQ sigral,
4, Open Xey,
5, Turn keyer adjust controly R202, :lockwise until VPO signal starts.

&, Turn keyer adjust control cowiter-clzcolwise Just slightly beyord the pointl at
which tre VI0 signsl steps. Adjustment in the extreme counter-clockwise
position may cut off the YFO t20 socn and result 1a "squaring”™ or "sharpening”
of the keying envelope at the break with attendant clicks.

7. Connect the VFO ocutpulb coaxisl <able to the inpub connector on the Viking II.

D.0. VOLTAGRES ™C GROUKD - Messurad with a 20,000 - ¢hms-per-volt Voltmeter

Keyver V20l
Type 1zAUT
Pin Key Qpen Key Ciosed
L Plate + 350 + 320
2 Grid - 48 0
1 and 8 Cathodes - 41 + 16
L Heatar ¥ O
5 Herter 3 {
6 Plete - 20 - 1
',? Grid - hl - 2‘3.5
9 Heater 6.3 VAL 6.3 VAC
-6 -
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