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SPECIFICATIONS

FREQUENCY COVERAGE ................... 8.333 to 8.666 mc for 6
meters
8.0 to 8.222 mec for 2
meters

FREQUENCY STABILITY ...........cce0cnee + 500 cycles per hour

after 30 minute warm up.

RF OUTPUT .....oiviinanncensaennneesacnnacs 20 volts RMS minimum
‘ into 47K shunted by 30 pf.

POWER REQUIREMENTS ................... 200 volts DC, 30 ma. 12.6
i volts, 0.15 amp.

TUBE COMPLEMENT L .............12DK6 Oscillator

OA2 Voltage Regulator
SIZE ......covvinenen P S RETETELTERREE 514” x 4-5/16” x 6%"

This VFO is designed for the ever-growing group of Hams who are active
on the VHF bands. Coverage is for the most active part of 6 meters (50 to
52 me) or for the entire 2 meter band (144 to 148 mc). The VFO can be
calibrated for either band; a two scale dial is easily calibrated for either
band.

The Clapp Oscillator circuit assures maximum stability, and the high
value of shunting capacitors C-6 and C-'f minimizes any change in tube or
circuit capacity. A voltage regulator further improves stability by provid-
ing pure, variation-free DC voltage to the screen of the oscillator tube.

CONSTRUCTION HINTS

Since the output of this is in 8 mc range, and it is important that the
output frequency remain as stable as possible, here are a few pointers:

1. Keep all leads as short as possible — snug up the leads of each
component.

2. Keep bare wire leads snug; they add mechanical stability.
3. Be sure mechanical parts are mounted firmly.

RIGHT (LEAD AS
SHORT AS POSSIBLE)

&
A “CLAMP WITH
» PLIERS

As you wire, make good mechanical connections before you solder. And,
last, but not least, check your soldering. The completed solder connection
should have a shiny, metallic finish. If it is not shiny, reheat it and add a
little solder.

UNPACKING
[] Carefully unpack all parts and check them against the PARTS LIST.
[] Assort hardware by size. A plastic ice-cube tray or muffin baking pan

is very handy for keeping small parts and hardware separate. It will
also prevent misplacement.

NOTE: Since hardware is weighed rather than counted, you will find that
you have extra screws, nuts and lockwashers. Also, we have given you
extra wire in case you should need some.

Take your time and work slowly. We want you to enjoy building your
VFO, as well as using it when it is completed.



USE ENOUGH HEAT

Fie s tha main idea of good scldzrirg, Apply
enough feat ¢ the metal surfaces you are jaining
fo nake the solees spread frealy, untll the conlour
(shape) of the connaction shows Cder the soldor,
AN ELECTRONIC UNIT WILL NOT WORK . ..
unless it iz propery snldered, Reed thess inarue-
lions carelully Lo vnderziand the bas ¢ ideas ol
good soldering.

Encugh heat musl be ceed s e solder can aclu-
ally penetrate tie metal surfaces, making an un-
braken path over which electricity can travel, Yoo
are not wsing erough beat F the anlder barcly
mells and orme a roundes ball o roagh, aky
zxlder.

Use the Right Soldering Tool

A solceding iron T the 2740 watt -ange is ecom-
merded. Any Tonoin this ranpe with a oleen,
chisel-shapsd Lpowill supply the corract avgunt
of hzat 1o make a good soloer connection, Yoo
may also use a solde” gur Lol make sare re 1o
recrars T | heat boforn wou so der,

Keep the iran or qun fip brightly ocosted with
solder, When necessary, wips tho hot fip clean
with a clotn [T you are wsierg an 20d lig, cleay F
belooe wou start soldesing

Use Onfy Rosin Core Solder

We supply <he right kind of aolder [(rosin com
salfer). Do not use any othor kind of solder] Use
of Acid Core Solder, Paste, ar lrons Cleansd on
a Sal Ammaoniac Black will ruin any Electrenic
Unit and will Void the Guarantee.

HERE'S HOW TO DO IT. ..

1. Join bare metal to barg mzlal; insulation must
he removed. Make cood mecherical connections
el keap reslstor ant capacitor leads as shorl as
poss ble, uviless olhzrwise speciiied.

2. CToet the tip of & 1ot iron witr zolder. Then
Firmly Press the Flat Side of the Tip against the
pars lo be scldered logslher, Hegp the iron there
while vy, .

3. Apply the solder belwsen the meizal to be
so'dered and the iren tp, Usa any encagh soldar
toy Tl owver all miofaces of e coanecl on, and all
wores in tha cortection. Hemove the ron.

Co Mot Move Partz Until the Sclder Hardens. If
vau accidentally move the wires as the solder is
mardzning, apply wour irnn and rehea,

&, Compars your saldering with the piclures on
s page, You tave a good conngction 1T your
solder has Slowsd over & surfaces 7o be can-
nected, fol'low ng the shapes of the surfaces. It
saould appear smooth ard bright and all wires in
e conngction should e weall-zo'dared.

Y¥ou Havae Mot Used Encugh Heat: If vour connec-
tiom is rough and flaky-loaking, or if zhe solder has
feor et o round Ball insteed of soreeding.

Trr differonce between gond so'dering {enough
heall and goor o' dering ol 2nough eat) is just
a few awtra seconds wih 2 hot iren firmly applied.
REMEMBER, LARGER METAL SURFACES
TAKE A LONGER TIME TO HEAT.



MOUNTING PAPR'S ON THE CHASSIS

SEE FIGURE 1.
iz Pozition the chassis in front of gou.as shown in Flgure 1.

A V-1, 7-pin tube sucket and cubomelilld basc. Mounl Lo shigld buse
from the top of the chasis and HFtIbe anchet from inzide Lhe chassis
as ahewn in Figure 2, Position the socket with the keyway (wide space
between twe plns) as shown in Figure 1, Use two 340 % 5T oserews,
lockwashers ond note.

& V-2, T-pin lube socket and tnbe shicld base Mount as above. Be sure
1o position the secket so.the keyway is as shawn

(3] Thres small grommets. Press inlu the holes in the chaassis where
shown.

[ (e losgs grommel, Press into the hiola in the pesr of the chessziz where
showi.

m T3-1, 2-terminul strip. Mounl with a §-32 x W17 screw, two loclowashers
= amd & ot Place one loskwasher botwesn the mounting foob and the
rhrnesiz and the other betwean the mounting fool aud the nut.

T2-2, i-terminal atrip, Mounl with a 8-82 x 44" serew, two lekwashers
and a nof Agaln, place & loekwusier on sach side of the monnting Ioot,

Rl

T%-4, A-lerminal strip. Mount with a f-82 x 147 scrow, two Iowawashers
and & nul. Plove a lockwasher oo cach aide of the mounting fool.

TH-d, 1-bermival ateip. Miust with a 6-32 2 32" serew, twe lockwaghers
and a nut. Tlace a Inckwasher on each #1de of 1he monmting Toot,

EC T

] U=0, trimmer capacilue, Bend the lugs at right anglea ao thoyr ft into

" the holes in the chassis, Mount from the tep of the chassis with two
4-40 % 45" zerews, o lekvasher, a solder lug and twe nots. Maount the
anlder lug on the sersw cleser Lo TE-2. Caution: Do not orarsighien
theas serews, Sez Figure I for o lop view of the chassis and C-2

A L-2 vulput coil in 2 melal cop. Fosilion with the eolot dot as shown,
Mool willy the “U7 shuped clip ag showm in Figuore 3

M L-1, ogeillater coil. Mount as shown in Figure 4. Be sare the locating
pin is correctly positioned before pushing the loeking tal throngh the
chussiz,

81 rocker awiich, Mount with two 24 self-tapping arrews and Two
leckwazhera: place the lockwasher divectly nnder the hezd of the screw,

:!._| Clip nut. Snap over the hole in the front lip of the chagsis — with the
raized zide of the clip facing down into the chassis.

=

Bend the ground lugs on each lube aocket wway from the sockel pima
end down toward the chassis, Also, hend the tube socke: pins slightly
outward to peovide more apacing betwsen pins

MO e FIGURE 3
P
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FIRST WIRING

IMPORTANT INSTRUCTIONS

THE INSTRUCTLON CONNECT MEANS: Uonnert the wire or lemdl
to the given poinz. Make a firin mechanicz] eonnectiion BUT DO NOT
SOLDLER AT THIS TIME. Later anolher wice (2] will be connected
to thiz point.

THE INSTEUCTION SOT.NER MEANS: Connect the wirs o lead
L the gleen point &and thes goldas the conpestion snd all wires in it
I#there Lx more than one wire in the conacction, the mumaer wil he
atpted — Tew wzample (2 wipes ). After suldering a cormection, teim
el wirea oz elose za preaible to the terminal,

S5EE FIGURE 5.

[k Blag wire Holder one wid to terminal 3 of 81, Connect the ether end
Lu Lermingl 1 of TE-5, )

@ Vinlet wire. Conneet one ol 1o dermiral 1 of 8-1, Connect the other
end toterminal 1 of THag,

| | -4, 100K reaistor (hrown, back, ¥ellow). Solder nne lewd to terminad

L uf 5-1 (% wirea) . Qoanect the oller eod <o torm’iol 2 of TS 1.

C-10, 02 of dise capaciter. Connect ane ead Lo groynd lug T of V-1,

?]1:‘. " of tubing over the other lepd aud eoonect it to terminal 3 of

-8

f}_ramgc wire, Uonnect coe and to pin 6 of V-1, Solder Lhe cther end to

pin 3 of V-2,

Orange wira, Solder one end to piv 4 of V-1. Conneet the cther end to

tarminal 2 of TW-1,

112" bare wire and 23" of tubing, 8lip the tubing over the wire and

snlder one end of the wire to pic 2 of V-2, Conrect the other end to

termina 4 of TS-3.

!

< W E

[ PEST of bare wire and 247 of tubing. Coneest one end of the wire to
tertminal 1oof -4 Pass the crther end of the wire dewn through the

s.]r;m]'l_grummet snd alip the Luliog vver the wirg from the top of the
chisais.

Yo 18" of bare wire. Baldar ane o rmimal 2 of -2, Solder lhe olther
ot e the aolder g mounled with (-2,

F -8, 51 pl mica capacitor. Bolder one lead to terminal | of C-2 (2
wiresd. Connect the other ¢nd tn termina’ & of T2,

= B-1, 47K resistor [vellow, violel, crange). Connect one load to terminal
1 of TS-2. Cormect the uller end to ground lug A on V-1,

MW O-T. T80 pf mica capacitor, Solder one lead to groumd lug A of V-1
{2 wirves). Connect the other lead to pin 2 of ¥-1,

[ 134" bure wire. Thresd the wire threugh ground 1ig T of V-1, pin 7 of
V-1, the contor pin, pin 3 and solder to groumd Ing B of ¥V-1. Salder
ground lug D (2 wlres, nin 7 and pin 5.

] 1% bare wive, 3older cne end lo lerminal 3 0f L2 (2 wires), Connect
the chier and e lermingl 1 of Ti-4.

A R =
wohr S T T W

FIGURE 5




SECOND

SEE FIGURE &.

®] 247 bere wire amd 1147 of tuhing. Connecl cne end of the wire to
terminal 2 (lower lerminaly of T-1. De not pul any tension on the
terminals of L-l; they may move and slip off under strain, Slip the
tubing over the wire and connect the other end to lerminal 3 of TE-Z.

| T4, 47 pf dizc capacitor. Solder one lewd Lo terminal 2 of TS 2. Solder
the other lead to termioal & of TE2 (3 wires).

R-2, 47 ohm resistor {vellow, vivlet, black, Connect one lead to termi-
nal 1 of TS-2 Saider the other lead to pin 1 of V-1

TFC-1. Slip Y of lubing sver ama lead and eonnecl it to pin 2 of V-1,
Connect the other lead e terminal 4 oF TE-E,

0o, 01 oI dise cspacitor. folder ong lewd o the eenter pin of ¥-1 (2
wires, Solder the other lead to pin & of V-1 (2 wires].

]

i

L

Single conductar shiclded vaule, Prepare the ends oz shown in Figure
7. Pass one end of the cabls through the small grommet in lhe rear of
Lhe chassiz and connect the inner conductor 12 termingl 2 of L-2, Blip
84" of tubing aver the shield and solder it te pronnd lug Coon V-1

[ Thres eonduetor shielded cable, Carefully cus back 17 of the ouler inst-
Jatinn from esch wnd of the cable. Remaove 11" uf inzulation from the
enda of the wires, Carefully coat the hare cnds of the wire with solder.
Tazs one end of the cable through the large grommel in the rear of the
chaasia and commect Ll wires as follows:

Srider the red wire Lo berminal 1 of TSR (2 wiresl.
Connect the black wire o terminal 2 of TE-3.
Conners the shicld wire lu terminal 3 of TS-3
Connect the white wirs Lo lermingl 4 of TS-A.

o -8, 02 wf dise capacitor. Boldar one lead to terminal & of TE-5 (2
wireai, Solder the other lead to terminal 4 of TR-5 (4 wires).

FpoC-11, 0L pf dise cupacitor, Connecl one lead to terminel 1 of T-2.
Sulder the other lead to terminal 2 of L-2 (2 wires).

COAT IMNMER CORNDUCTOR
TIP WITH SCLDER-
AL L,

UNWIND SPIRAL SH ELD.
———— TWIST aND COAT TIF
T WITH SOLOER.

FIGURE 7

WIRING

cC-9
Olpf
™
; -1l
iz L 001
, SHIELD WITHE s

TUBING

3 CONDUCTOR L
SHIELD CABLE -
SHIELDED CABLE

FIGURE &



ASSEMBLY AND MOUNTING
OF THE TUNING CAPACITOR

SEE FIGURE 8.

[7 ©-1 tuning capacitor snd tuning dial. 3lip the tuning dial over the
shaft of ©-1. Position the dial su lhe Dushing is about 157 away from
the frame of O-1. Fasten with the sel serew,

[ Mount ©-1 with its mounting brackel on the top of the chassis with
four 6-32 x 507 screws, Tour flat washers and o solder lug. Place the
aoldar lup under the screw nearest L-1 oseillalor eoil. Do not over
tighten these screws.

[z Dilot lamp and pilos lamp zoelet, Insert the pilot lamp intoe lhe socket.

= Mount the zocket with a 6-32 x 347 zerew, a solder lug and a lock-
wazher, Positicn the anchet so the lamp is directly behind the cenler
of the tuning dial.

[T Green wire. Bolder ane end to the terminal on the aocket that ia nearest
the front. The other end will he connected later.

[ ™
‘*‘_-J:” SET SCREW

i
i
1
— i
- !‘.

FIGURE B

-,

STUMING DAL

ra Tt

L4

’__FILC'T LAMP

e it o SILOT LAMP
. / SOCKET

. CAPAGITOR
\Qé\mﬁ =
i [ -
i - i
#6 FLAT O, . SOLDER LUG
: ,;:{

WASHER [ 4]
g-32%5/48" SCREW |4

WIRING THE TOP OF THE CHASSIS
SEE FIGURE 9.

[5] Gzreen wire from the pilot lamp socket. Inzert the free end down
through the small grommet shown.

o] T=5, 47 ohm l-watt resistor (yellow, violet, black]. Solder one lead to
the zolder lug monnted with the pilot lamp =sneket. Salder the other lead
to terminal 1 of the pilat lamp socket,

| © Rars wire with tublng Inscrted up through the small grommet near
2-1. Solder the end of the wire to the terminal of C-1,

BARE WIRE
WITH TUBING

FIGURE 9



ASSEMBLING THE FRONT PANEL

SEE FIGURE 10 AMD 11.

-

OPERATE neon lamp. Insert throuch the front panel a3 shown —
from the front slide. Slip the large mulal washer vver the lomp.

Dial winduw and front panel brocket, Remove the protective paper
pevering from Lhe dial window, Assemble us shown with a nusking, flat
washer, lockwazher and nut. Praition the disl window so the edgpes line
um sguare with Lhe edges of the pancl, and the "L shaped sectioms of
the braclket are even and parallel with the reewsliog ecge of the front
panel

DA ———

WINDOW T

LOCKWASHER

FIGURE 10

FRONT PanNEL

BET

[ &lip the buzhing on he front panel assembly nver the shaft of C 1 and
tra leada of the OPERATE lamp tnrough the hole in the front of the
chassis. Fasten the assembly Lo Lhe chassis with fwo #6 self-tapping
sepows thremded down through the “L" shaped ssetions on the front
panel hracket und into the chas:ia.

NOTE: You may find ib necessary to loosen the bushing and position the
panel and braclket asssmbly Lo assure best Lt of the zhaft of the Luning
capacitor and the rocker swilel,

BUSAING

;"Q AT FLAT WaSHER

FRONT Pa™NLL

OPERATE
LAMP

\
LARGE METAL WASHER



LAST WIRING

S5EE FIGURE 11.

B

@

|

1

2lio Lhe clip supplivd willl the OPERATE lamp cver (he lesde and
budy of the lamp, Press the clip Ormly againgt the chassis, b will hold
the lump tightly in plece. Kule: Pocition the elip so itz toeth are oot
andd away from the chassis.

&lip W™ of tubing aver one lead of the OPERATE lamp and 2older it to
terminal L of T&-1 Blip 527 of tubing over the remairing lead and
solder it to terminnl 2 of T 02 wires),

-5, 10 pf dise capaeilor, Conneel oue lead Lo terminsl 2 of L-1, Apain,
Lake care not to dlrain the terminsls of T-10 Conneel Lhe olher laad Lo
Lhe zolder lug near L-1.

C-12, 10 nf diae capacitor. Solder one lesd to terminal 2 of T-1 (3
wireal. Solder the nther lead to the solder lup nerre T-1 {9 wirea).

157 bare wive, Connect cme e Lo berminal 1ol T3-2 Solder Lhe olher
end to terminal 1 of L1,

B, T pf mica eppecitor. Bolder one lead tn terminal | of TH-2 (4
wires), Slip 4" of tuhing nver the other lead and solder it to pin 2 of
Vol (3 wiress,

Gireen wire extending Cp throueh Lhe prommel nsar TS5-2. Solder the

cend to termoinal ¥ oof TS5 02 wipes',

B % bare wire Solder one cnd to pln 5 of V-1, Solder the nther end to

Lermioal I of L-2 02 wipes”,

R-3, &0k, T-watt resiztor. Solder one lead to pin 1 of Vo2, Solder Lhe
nther lead to terminal 1 of 'U'5-4 04 wives),

] Two clip nuls Bnap vne over cach hole in the rear lp if the chassiz —

wilh the ruised side of the ¢lip facing dows into the chaasia,

T Yoo have now completed all the wiring and solderving in vour YO,

,_

Carefully check all yonr worls.

1. Checl: 10 he aure all leads are kept as shorl as possibile,
Check ta he aure all excess wive ends have boen eub off.
Checl each solder connection to be sure il has been made properly,
Reheat any doubtiul eomneclions. adding « LLe golder if noces
sary.

k=]

L

| Plug the 12DE6 tube into the V.1 sockes. Place the small tube shicld

over the tube and twizt into the lncked pozition,

Flug the 0A2 tube into the V2 socket. Place the Jarge tube shicld avor
the tuhe and twist into the locked position,

FRONT PAMEL ASSY

|

CLIFT
Y w2
4 iy
OFERATE ~ O
LAMP—
@
=)
c-5,Col2
10pF

"# G SELF
TAPPING

SCREW (2}

CLIP NUTS

FIGURE 11




SEE FIGURE 12.

] Fasten the rubber feet to the bottom half of the case with four 6-32
x 5/16” screws, leckwashers and nuts.

[] Fasten the bottom of the case to the chassis with three 6-32 x 5/16”
screws.

[] Fasten the top of the case to the bottom with four #4 self-tapping
screws.

[] Place the knob on the shaft of the tuning capacitor and tighten the set-
screw against the flat side of the shaft.

FIGURE 12

. CASE TOP

\

&
NUT T
! =2 !

LOCKWASHER &
\ CASE BOTTOM

Ry

1 |
i !
FOOT (4)

6-32X5n18" (7) -—’g &

# 4 SELF-TAPPING (4]

CONNECTING THE OUTPUT CABLES

The single conductor shielded cable is the VFO output. We have supplied
a standard pin plug for this cable. If you prefer to use some other termi-
nating connector, attach it at this time. Keep one thing in mind — this
cable should be as short as possible to maintain maximum output from the
VFQ. The cable adds to the output capacity, which reduces the output. The
output specification (20 volts RMS into 47K shunted by 80 pf) is at the
e?d (;:;f! the 24” cable. This output figure will be higher for shorter lengths
of cable.

The 3 conductor shielded cable is for power. A four pin connector is sup-
plied. Attach this connector to the end of this cable if you intend to use
the VFQ with a transmitter or transceiver which is equipped with a mat-
ing socket.

For example, connect it as follows when using the VFO with the
matching 6 or 2 meter transceiver:

Pin 1 — connect the shield wire to this pin.
Pin 2 — connect the black wire to this pin.
Pin 3 — connect the red wire to this pin.
Pin 4 — connect the white wire to this pin.

CAUTION When you use this VFQ with the matching transceivers, be
sure this plug is properly connected to the socket on the transceiver — the
screw-head positioned toward the 12-pin power conneclor.

For use with other units, keep the following in mind:

The shield wire is grounded internally, so it can be used for the
negative, or ground-return circuit.

The black wire is for the filament voltage. The VFO requires 12.6
volts at 150 ma.

The red wire is for B-+. This circuit may be switched by the control
circuitry in the transmitter. The VFO requires 200 volts DC at 30 ma
(voltage range from 180 to 230). Notice that this B+ line is con-
trolled internally by the OPERATE-STANDBY switch. Thus, any
external contro! switching will be in addition to the internal switch-
ing.

The white wire is for a ground return for the oscillator cathode and
the B+ circuit. This circuit must be switched to ground by an ex-
ternal control circuit when the VFO is to be in the circuit. If the
transmitter you are using does not have provision for grounding
this circuit, the white wire can be connected internally to ground,
then, the entire control must be by switching B only.



CALIBRATING THE VFO

The VFO must be calibrated against a frequency standard. The most
readily available accurate frequency source is a crystal. If an electronic
counter is available, it is the most versatile. Another possibility is a
general coverage receiver that can tune the range of 8.0 to 8.666 mc.

Place the VFQ in the case; the bottom cover fastened with the screws
and the top just set in place.

[] Turn the power on for the VFO and allow it and the calibration equip-
ment to warm up for at least 14 hour.

] Place a 47K resistor across the output cable of the VFO to serve as
the recommended load.

CALIBRATION FOR 6 METER USE
[} Remove the top cover from the VFO,

(] Loosen the set-screw in the bushing of the tuning dial. Rotate the
shaft of the tuning capacitor so the piates are all the way open.
Now rotate the tuning dial on the shaft so the line on the window
lines up with the red line just above 52 me, on the tuning dial. Position
the dial as close to the front panel as possible, without rubbing, and
tighten the set-screw.

Calibration should be made at the most convenient dial mark near the
edges of the tuning range. The recommended calibration points are
50.1 mec and 51.9 me.

Use an 8350 ke crystal to calibrate the low end. If your transmitter has
a spotting feature, use this function to obtain the required calibration
signgal. Place the VFOQ output cable near the antenna connector of the
receiver,

[ Set C-2 as shown below.

[J Set the VFO dial to 50.1 me. Adjust L-1 to zero-beat the VFO fre-
quency with the crystal frequency.

Change to an 8650 ke crystal.

[ Set the VFO dial to 51.9 mc. Adjust C-2 to zero-beat the VFO fre-
quency with the crystal frequency.

Setting of C-2
for 6 Meters

[ Repeat the calibration at both ends of the dial until dial markings
line up correctly.

[C} Set the VFO to the center of the range in which you intend to operate
it. Remove the 47K load from the end of the output cable. Plug the
output cable into your transmitter and adjust L-2 to obtain maximum
drive into the transmitter.

CALIBRATION FOR 2 METER USE
[J Remove the top cover from the VFO.

[] Loosen the set-screw in the bushing of the tuning dial. Rotate the
shaft of the tuning capacitor so the plates are all the way elosed.
Now rotate the tuning dial on the shaft so the line on the window
lines up with the red line just below 144 me on the tuning dial. Position
the dial as close to the front panel as possible, without rubbing, and
tighten the set-screw.

Calibration should be made at the most convenient dial mark near the
edges of the tuning range. The recommended calibration points are
144.4 me and 147.6 me.

Use an 8022.2 ke crystal to calibrate the low end. If your transmitter
has a spotting feature, use this function to obtain the required calibration
signal. Place the VFO output cable near the antenna connector of the
receiver.

[] Set C-2 as shown below.

[] Set the VFO dial to 144.4 me. Adjust I-1 to zero-beat the VFQ fre-
quency with the crystal frequency.

Change to an 8205.5 ke crystal.

[] Set the VFO dial to 147.6 me. Adjust C-2 to zero-beat the VFO fre-
quency with the crystal frequency.

] Repeat the calibration at both ends of the dial until the dial markings
line up correctly.

[J Set the VFO to the center of the range in which you intend to operate
it. Remove the 47K load from the end of the output cable. Plug the
output cable into your transmitter and adjust L-2 to obtain maximum
drive into the transmitter.

Setting of C-2
for 2 Meters




QOPERATION

COMNTROL FUNCTIONS

TUSNING IMAL — varies the frequeney al which the VIO operates.
Fesd the frequency directly from the dial. The rwn-seale dial can he
used for sither & or 2 meter operation.

OPERATE-STANDRY SWITCH — lurns Lhe B oo oand off internally.
In the ETANTIRY position, the B iz semoved from the circuil
bt the filament power remaing one Too Lhe GPERATE pesition,
B s applied to the eircuil snd the neon vpergte lght gpoes on
KOTH: When csing crystal contrel for your Lransmitter, leave The
VED in the STANDEY pasition. Even though Lhe vuiput from the
VE ix not contrclling the frequency of frensmissien, the internal
buned eireuit will have azm effect on the eryaiol frequency (especially
if it iz near the VO dial frequency ).

YFO OUTPUT coble — the single-rondudtor shielded calle [oeds the out-
pul signal from the WVFO to the transmitter, Use silher Lhe pin plug
provided or a connectur suitabla for your opplicaticn.

POWER cable — the three-andictor zhielded vable provides the necessary
wives for connecting power to the VO, Use wither the d-pin plug
anpplied, or a connector suitable for your spplivalicn.

CATUTION: When vou use thiz VO with the matching transceivers,
he sure this plug is properly conpected to the secket on the
transcoiver — the serew-head posilivned tvward the 12.pin
fraaeer camneclor.
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OPERATING HINTS

A_l\\.':-'.l.'d lal Lhe VEFO warm up for at least 30 minutea hefore using it
Tris will ardure meximum atahility of fregquency.

The output Srom this VIO is moree then edequate to drive most trans-
e s (minimum of 20 volts TS, Even greator output may be nbtained
Ly shuriening the sutput cable, The capacity of the output eable lnads
dirwn Lhe BEF outpot; thus, the shorter the calve the less the loading effect.

When using the VIO, do not aperate ten near the edges of the band.
A very slight change in the VFO frequency could place your sieoal
vilatde of the hand lmats.

When vou use this VFO with a transmitter thet dowz not have control
switching cirenibry Lo tuen the VEO cn and o1, 't is imperative that you
tury Lhe YO on befere the tranamitier and then the lransmitter off
hefore the VED, Thuas, the VEQ ia the firss on and the lusl off. This will
azzire pruper bips for el stages of the transmitter, Withoul prid drive,
moat transmiller slapes will draw exeessive current and exceed fube
dissipation, which may result in permarens dumage to the tube.

Mest trunsmitlers will have spitable control switching to turn B to
the VPO vo and off. In such cases, the OPERATE-ETANDEY switch
may be lefl in e OPERATE position. All control of the VEO will then
e mads ot the Lrapsmitter. To simp'ify operotion with Lthis tvpe of con-
spel eonmect the while wire in the power eable to chassis pround. See
poge 10 Tor further infurmation.

17 vou wse this VEQ with a transmitter which bas a control switching
function thal will provide shorring contact when jon the transmit funetion.
use these conlucls for the white wire and the shield wire of the power
coble, The white wire is the cathode veturn and B4 return for the VEO,
cnd muzt he connected bo chassis pround when in operation. See page 10
for further informalion.

Hoemember that F.O0L penquires that you Dave a fregquency messuring
device separate from the contenlling frequency. This device ia to he uscd
i monitor the outpot frequency of the transmiller, The dial calihration
of your receiver is not eonsidered poceptalle, uuless it is adjnstable
and a erystal calibrator is used as a standard for dial calibration tracking.
Your transmitting crystals are not siirable for thiz reguirement, This is
an important reguation that is all tuo aften overlonked by the Amatear
Radio Operator,



CAPACITORS

All capacitors are ceramie dise, 20% tolerance, 500-600
volt, unless otherwise specified. Given voltage ratings are
the minimum allowable. Capacitors supplied may have a
higher voltage rating.

Symbol Desecription Part Number
C-1 Tuning (68 to 26 pf) .............. 286-098
C-2 4-25 pf, NPO, ceramic trimmer ...... 284-004
C-3 651 pf, B%, silver mica .............. 266-519
C-4 47 pf, 10%, NPO ..ooovivnrrrnnnnns 278.070
C-B 10 pf, 109%, N-470 ....cvvvvniinnnas, 278-062
C-6 T60 pf, B%, micR ....ovvvrnarrnnsnas 266-651
c-7 750 Pf, 5%, MICA - o v veeenneernanannns 266-551
C-8 12 276-025
C-9 O1 pf o e 276-015
C-10 - 276-025
C-11 001 wf oo e 276-016
C-12 10 pf, 10%, N4T0 ,............0hss 278-062
COILS
Symbol Description Part Number
L-1 Oseillator .............c.oviiniines 162-157
L-2 VFEOoutput ..o vieiveiiiiinnnnns 142-132
RFC-1 25mhchoke ................... ... 161-006
CONNECTORS
Symbol Description Part Number
P-1 4-pin, VFO power .................. 509-079
P-2 Phono plug, VFO output ............ 502-123
PILOT LAMPS
Symboel Description Part Number
PL-1 #Tbulb ........ ..., 640-002
PL-2 Neon bulb with elip ................. 642-000
RESISTORS

Resistance in ohms. All resistors are % watt, 109 carbon
composition, unless otherwise specified.

Symbol Description Part Number
R-1 ATK et 301473 v
R-2 R, 301470
R-3 2.6K, 7 watt, wire-wound ............ 373-006
R-4 100K . \evnr e viiiie e eanernnnn 301-104 Y
R-5 AT, 1 WAL <o, 304-470 7/

PARTS LIST

SWITCH
Symbol Description Part Number
S8-1 DPDT, rocker:
STANDBY-OPERATE ............. 437-150
TERMINAL STRIPS
Symbol Description Part Number
TS-1 2-terminal ........ .. 0 iiaiiiia, 440-202
TS-2 3-terminal ............ ... . 00l 440-301
TS-3 4-terminal ... et iaiie i 440-401
TS4 lterminal ........ ... ... e 440-101
TUBES
Symbol Desecription Part Number
V-1 12DKB ...t eei i 610-071
V-2 OA2 e 610-019 .~
MISCELLANEOCUS
Part
Description Quantity No.
Base, tube shield, for 7 pin ............. 2....511-065
Bracket, capacitor mounting ............ 1...,.470-796
Bracket, front pane! ... ... ............. 1....470-795
Bushing ....... ... ... ciiiiiiieiann.. 1....470-075
Case ...ttt e 1....702-114
Chassis ........cioiierinirrnrecrinrerons 1....463-616
Dial L. e i e e 1....040-244
Dial window .........0cvunvmninnnnnnn. 1....870-183
Feet, rubber ..............c.coiueiannn 4....831-001
Frontpanel ..........cciviiiirvrnrunns 1....463-617
Grommet, large ...........ccociiiiiian 1....830-003
Grommet, small ..............cvvrivrvas 3....830-001
Knob ...ooiiiii i i 1....765-092
Socket, T-pin tube ..................... 2....509-066
Socket, pilot lamp ............. ... ... 1....509-090
Tube shield, large ..................... 1....511.058
Tube shield, small ..................... 1....511-062
Tuning tool ..........ccoviiivninnvinns 1....957-007

HARDWARE
Part

Description Quantity No.
Clipnut ...ttt it iierreanns 3....531-009
Lockwashers

. 7....5682.200

T 17....582-300

B i et ieen e ea s 1....582.701
Nuts:

O | 8....570-221

B-32 e e i it B....b70-340

3% "7.-32, knurled dress ............c0000n 1....579-754
Screws:

440 X 14" i i ie e 4....560-222

4-40 X 387 ot 2....560-224

#4x 1" gself-tapping ........oiiinieans 6....562-295

B-32 X 4" i 5....560-342

6-32 X B/16” ...ttt i T....560-343

B-32 X BB . i 4,....560-348

#6 x 5/16" self-tapping ................ 2....b662-393

8-32 5et-8CTEW ........cviiiiaiarinian 1....563-445
Solder lug ...vvivrnr it e 3....5563-006
i S ) « 1....532-008
Washer, #6 metal ..........c.ciiiiviiens 4....580-300
Washer, 3" metal ........c.ccoveevnna.. 1....580-702
Washer, large metal . ............... ... 1....687-971

WIRE, SOLDER AND TUBING
Part

Deseription Quantity No.
Bare wire, 18" ... ... i 1....800-600
Cable, 3 conduetor shielded, 24”7 ........... 1....808-030
Cable, Single conductor shielded, 24" ...... 1....808-026
Insulated hook up wire:

8" OTANEE .. .ocviririintesncnrinrannn 2....807-023

5” BTEBN .. .vuuivrrencrrarisronnranonnas 1....807-025

B” BIUE tfvivivvarreeae i anesanasnnas i....807-026

T” wiolet v .vvire it a i e 1....807-027
Solder, B’ ... .. i e s 1....930-004
Tubing, 10” ... . s 1....812-005



CIRCUIT DESCRIPTION

The VFO is basically a highly stable Clapp oscillator with a voltage regu-
lator tube used to stabilize the screen voltage on the oscillator tube.

The high degree of frequency stability is achieved by careful design and
consideration of the following important points:

1. Temperature stability.
2. Mechanical stability.
8. Electrical stability.

Temperature stability is achieved in two ways.

The power supply is not included in the VFO. Thus, the greatest
source of heat is eliminated.

The ambient temperature created by the circuit components is kept
to a minimum. Power levels are kept to a minimum; thus, internally
generated heat iz kept to a minimum. Even the one source of heat
dissipation, the series voltage-dropping resistor for the 0A2 tube,
has been more than doubled (with respect to requirements) in dissi-
pation capacity and physieal size to reduce any heating effects.

Rugged construction is the key to mechanical stability.

The chassis is made of heavy gauge material. The box-construction
provides added rigidity.

The two-piece wrap-around construction for the case provides a heavy
supporting brace for the chassis. The bottom half of the case com-
pletes the box-construction of the chassis. The large-diameter, short-
length ceramic coil form is held firmly in place under the spring ten-
sion mount. Thus, this important part of the frequency determining
circuit is virtually immune to movement due to physical stress.

Change in value of the electrical parts is reduced by a number of pre-
cautions.

Ceramic construction of the coil form and trimmer capacitor pro-
vides a stable material for these important components. Thus, heat
and temperature effects are greatly minimized.

Temperature compensating ceramic disc capacitors are used in all
critical portions of the oscillator circuit. These compensate for elec-
trical changes due to shifts in temperature.

Low temperature coefficient mica capacitors are used in the capacitive
divider circuit, Also, the high ratio of these capacitors as compared
to the internal tube capacity minimizes tube variations due to voltage
and loading changes.
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The electron-coupled oscillator provides excellent load isclation. The
pentode tube also provides the additional isolation of a suppressor grid.

A voltage regulator tube is used to provide variation-free voltage
to the screen of the oscillator tube. Since the screen is used as a plate
in the oscillator circuit, the B4 operating potential for the oscillator
is fully regulated.

Thus, as you can see, a great deal of care was taken when the VFO was
designed.

The oscillator circuit is the famous series-tuned Colpitts, which is more
commonly called the Clapp circuit. There are two main advantages of the
Clapp cireuit: the tube is tapped across only a small portion of the tank
circuit, thus minimizing the effects of the tube on the resonant circuit
and secondly, the internal tube capacity is shunted by high values of
capacity. Thus, the tube becomes such a minor portion of the frequency-
determining circuit, that its variations have little effect on the circuit.

Use of the high-gain pentode 12DK6 provides excellent isolation from load
changes. The plate circuit of the tube is tuned to obtain maximum output.

The oscillator frequency is in the 8 megacycle range. No multiplying is
done in the VFO circuitry. The bias peint for the 12DK6 has been care-
fully chosen to produce a symmetrical output wave-form. The resonant
circuit in the plate and output circuit helps to achieve a fairly clean
sine-wave.

This feature is important because a high harmonic content can result in
spurious radiation and eventually TVI, etc.

The STANDBY-OPERATE switch is in the B4 circuit. In the STANDBY
position, the B4 circuit is opened and the oscillator will not function.

A neon indicator bulb {PL-2) is placed in the B circuit with a resistor

in series to limit the current through the bulb. The neon bulb lights only

when B} is applied to the input power cable and the switch is in the
OPERATE position.

A series voltage dropping resistor, R-3, limits the voltage applied to the
plate of the voltage regulator tube, V-2. Its value is chosen so that the
current drain through this circuit always remaing within the regulation
range of the 0A2.

The entire VFO circuit is designed to operate at minimum power so the
heating effects are kept to a minimum. To obtain the required amount of
RF output, a high-gain tube was chosen. This allows the circuit to run at
minimum power levels and still have adequate RF output.
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KNIGHT-KIT SERVICE FACILITIES

TECHNICAL CONSULTING SERVICE

If, after following the instructions and suggeghighe given in this manual you are
still unable to obtain proper performance frommsmmmr kit, we invite you to contact
our Technical Consulting Service for furtheMijiistance. Please be as accurate
and thorough as possible because the effectiveness of our advice depends entirely
on the information you supply.

Use the following as a guide for your correspondence:

1. Have you checked all the suggestions under Service Hints? Careful con-
sideration of these points may solve your problem without writing.

2. Be sure to give the kit mode! number, the date of purchase and the serial
numbers on the label pasted on the chassis and the back cover of the
manual.

3. Have you made a thorough check of all wiring and soldering? Each solder
connection should have a shiny metallic finish. Reheat any connection
that appears doubtful and add a little solder if needed. Be sure there are
no parts accidentally touching each other, the chassis or nearby terminais.

4. |If the kit is of the type that requires calibration or alignment, double
check these proceduses. Be as specific as possible in your report.
Outline adjustments made and the alignment procedure employed.

5. When you write be sure to describe all associated equipment. Specifically
note the switch positions. Define as clearly as possible the symptoms as
noted and mention any particular circumstance under which the problem
occurs (after unit has been on for some time, onily when jarred or moved,
only when used for a particular purpose, etc.).

6. If you have completed the recommended service hints, be sure to outline
the results and note any measurements taken which are out of tolerance.

KNIGHT-KIT PARTS WARRANTY

Knight Electronics guarantees that only premium-quality parts are selected for
use in Knight-Kits. Every Knight-Kit part is fully warranted for a period of one year
from date of purchase against defects in materlal and workmanship. Prompt No-
Charge replacements of defective parts will be made.
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INSPECTION SERVICE
You may return your completed Knight-Kit for inspection and repair within

one year from purchase for a service charge of $7.00 for this particular kit.
An additional charge will be made for parts damaged in construction.

Kits not completely wired or which require extensive re-work will incur an
additional labor charge. You will be notified of these charges prior to our repair-
ing your kit.

No service charge will be made for a period of 90 days from date of purchase, if
malfunctioning of the completed kit is due to a defective part. Service charges
for kits returned after the one year period will be on a time and materials basis.

PACKING INSTRUCTIONS

Should you find it necessary to return your Knight-Kit, be sure to pack it care-
fully. The original carton should be used, if available. If not, a sound carton of
similar size may be used. TO PREVENT COSTLY DAMAGE IN TRANSIT,
cushion your Knight-Kit tightly using plenty of packing material. Mark:
FRAGILE—DELICATE ELECTRONIC EQUIPMENT.

SHIPPING INSTRUCTIONS

Ship your unit by Parcel Post Insured, Please include remittance to cover repair
costs plus return postage and insurance. Postage and insurance may be estimated
by referring to the “how to order page” in our catalog. This will save you costly
COD fees: any excess remittance will be refunded.

When you return a kit please enclose your order papers and a letter explaining
why you are returning the unit. On the front of the package print “FIRST
CLASS LETTER ENCLOSED” and apply postage on the package for the
enclosed letter.

ADDRESS CORRESPONDENCE AND RETURN KITS TO:

KNIGHT ELECTRONICS CORP.
Knight-Kit Service Department
2100 Maywood Drive * Maywood, lllinois

ST-466-7560629



