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The Fun-Oscillator
- a simple, goof-proof vfo
for your QRP transmitter

The Circui t

The vfo should be the
mo st goof-proof o f all three
pieces o f gear as evidenced
by the schematic of Fig, 1.
The basic f requency-deter
m in ing port ion of the vfo is
identica l to the vfo of the

st ruc t and to get o peration
al.

For those unfamiliar with
my earlier articles, thi s
series of articles focuses on
sim p le. ea sy-to-construct ,
easy-to-operate gear with
a ll parts ava ilable from
local Radio Shack outlets,
Size a nd appearance of the
vfo match the t ransmitter
and receiver to prov ide a
nice looking stat io n pack
age.

Of utmost importance is
the fact that no modifica
tions have to be made to
the Fun-Mitter to use the
vfo. It simply plugs in where
the crystal wa s (unless Copt

wa s installed). This allows
for ei ther crystal or vfo
ope rat ion of the Fun-Mitter
A lso. it ca n be const ruc ted
for either 40 or 80 meters. It
provides about 70 kHz of
coverage o n 40 meters and
about 50 kHz o n 80.

c irc u it o f the Fun-Mitter to
provide approximatel y the
same frequency coverage
as the companion receiver.
The vfo follows the same
guidel ines as the two pre
vious art icl es and sho uld be
as easy (or easier) to co n-

A Fun-Stat ion ,'

sponded by saying tha t they
need mo re freq uency fl exi
bi l ity for t he ir Fun-Mitters.

The simple vfo described
in thi s arti cl e is the result o f
those requests. It allows
greater f req uency excu r
sions th an the sim ple vxo

Photos by Duane Bertsch

Note: A complete kit 01 parts, including PC board, is available from RADIOKIT, BOI( 4115, Greenville NH 03048 for $34.95 plus $2.50 shipping
and handling.

T he Fun-M itter (Feb ru
a ry, 1981 , 73) a nd Fun

Ceiver (J u ly. 1981 , 73) pro
vi ded the home-brew-ori 
ented ama teu r with the ba
sic components for a hom e-
brew sta t ion setup

Many amateurs have re-
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Interna l view of via.

tor , C4 . Th is ca pac ito r
should be kept as small as
po ssible to isolate the o scil
la tor from load variations
whi ch can cause chirp. The
capacitor is attached to the
next stage, Q2, a c lass-A
am p lifie r. Thi s amplifier
raises the leve l of the signal
to the level needed to d rive
t he Fun-Min e r.

Q2 is direct-coupled to
the final stage, Q3, an emit
ter follower. This stage pro
vides excel lent iso la t ion be
tween the osci llator and the
transmitter as well as pro
vidi ng an impedance match
between the two , W ithout
Q3. as in the original design,

Front view of the completed Variable Fun-Osc illa tor.

Fig. 1. Schematic of vfo.

turns of t he modified choke
are spread out over the
c ho ke body to provide an
easy mea ns of sett ing the
osci lla tor freq ue ncy.

As ment ioned in the re
ce ive r art icle, the capaci
tors needed to build a sta
ble vfo a re not easily found
at Radio Sha ck , NPO-type
capaci tors fro m a large va
rie ty pack agai n a re used in
parallel and ser ies combi
nat ions to obtain the need
ed capaci tance for C1, C2,
and C3 , Silver-mica or poly
styre ne capacitors will give
even better results.

Output from Q1 is taken
through a coup li ng capaci-
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on the transmitted signa l.
The main advantage of the
circui t o f Fig. 1 is tha t o nly
o ne tuned ci rc uit is used
(ll). This means modifying
onlv one inductor !

Ql o pe rates as a parallel
tu ned Colpi tts osci llato r
with u . CR1, CR2, C1. cz.
and C3 being the freq uen
cy-determining c ompo
ne nts . The oscillator is
tuned by va rying the volt
age at the junct ion of the
two diodes. This, in turn,
varies the capacitance of
the diodes which varies the
frequency of the osci llator.
L1 is a mod ified Radio
Shack 1D-IAH rf choke. It is
mod ified, as described lat
er, to provide the needed
inductance. The last few

..,..,
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Fun-Ceiver. This allows fo r
ease of understand ing and
construc tio n as well as sim i
lar f req uency range.

Before I began this series,
I developed a set o f guide
lines for the items to be de
signed . Based on thi s c rite
rion of se tti ng goal s in ad
vance, I developed the fol
lowing goals for the simple
vfo.

The final version of the
vfo meets the above goals.

Only three transistors are
used in the vfo. one as the
osci ll a tor (Q 1J. one as a
class-A ampl ifie r (Q2), and
one as an emitter-follower
buffer (Q 3l- This final ver
si o n of the vfo went
t h ro ugh t hre e re v is ion s
from the o rigi na l form . This
wa s necessary to mai ntain
good performance while
st ill keeping things simple.
The or igi nal design includ
ed only two transistors, but
a t times chirp was detected

• Good performance (no
chi rp, minima l d raft , clean
waveform)
• Simple const ruct ion (PC
boa rd use , less than four
hours to tal build t ime, min i
mum parts count)
• Cost -less than $20 with
new parts
• Minimal modif ica tion to
the Fu n-Mitter
• Full outpu t from the Fun
Mltter
• No va riable capacitors or
inductors
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PC layout for vto.
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Component locat ion.

•

PC boards lor the vtc are available from the author IOf 57
ppd. PC boards lor the previous art ic les also are available as
tcnews: Fun·Miller-57 ppd; Fun·Celver-57 ppd; Filter
53.50 ppd.

Parts List

Radio Shack
Designator Value Part Number

Cl 200 pF NPO (approx.) 272·801
C2,C3 470 pF NPO 272-801
C4 10 pF (use two 4.7 in

parallel) 2·272-120
C5, C6. C9 0.1 ,.F 272·135
C7, C8 0.01 ,.F 272-131

CR1·CR4 1N914 276·1122
On 80 meters, for CRl and
CR2, use two 1N914s in
parallel for each (piggyback)

Jl·J3 phonojack 274·346
Ll 80m; Two 273·101 inductors

in series; one with no turns
removed, one with 10 turns
removed
40m: 10 turns removed from
273-101 inductor.
For both 80 and 4() m the
last 3 turns of the modif ied
inductor should be spread
out over rest of the form

L2 101h,H inductor 273·102

01 FEr 276-2035

02,03 RS2033 276-2033

Al WOk,1/4.w 271·1347
A2 10k, 1I4·W 271-1335

A3 4.7k, 1/4.w 271-1330

A4·R6 470Q, 1I4.w 271-1317

Not on PC
board:

Le'l HX).,..H inductor 273-102
Al01 3.9k, 1I4·W 271-1329

Rl02 10k li near pot 27,.,721

Al03 2200, 114·W 271 ·1313
A1()4,
A105 lk, 114.w 271·1321

51 SPST switch 275-612

case 270-251

knob 274-392
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the vfo is not stable when
the transmitter is keyed .

CR4 is used to shi ft the
freq uency of the vfo when
the transm itter is not in use
and you are li stening to the
rece iver . It does this by
changing the voltage at the
junc tion of CR1 and CR2.
which shifts the oscillator
freq ue ncy . Without t his
feature . the vfo si gna l
would appear on the listen
ing frequency and make lis
tening impossible!

Construction

The construct ion of the
vfo is intended to be goof
proof . It is built on a 2 I;' '' x
3" single-sided board just as
the t rans m itter and receiver
were. I t cannot be overem
phasized that the ci rcuit
sho uld be built on a PC
board. Nearly all of the
problems that readers had
in building the previous two
pieces of gear were due to
b readboard or point -to
point construc tion. If you
are an inexperienced home
brewer, it is fai rly easy to
m ake mistakes when wiring
the circui t apart from a
pr inted ci rcu it board .

I built my vfo in an enclo
sure that matches the en
closures used for both the
transmitter and receiver .
Also. the front-panel layout
was made compatible to
en hance the appearance of
t he gear.

As can be seen in the
photo graphs, the tun ing

potentiometer (R7) is
mounted on the front
pane l. The associated re
sistors and inductor (R6. R8,
l3) are also mounted on this
potent iometer, and wires
run from there to the appro
priate ci rcuit points,

The rear pa ne l conta ins
t hree jacks. O ne is for
the vfo output signal, and
one is for the vfo offset. The
connection between the
vfo and transmitter should
be made With coaxial cab le
{RG-174 or RG-58l

Operation

The vfo is best ope rated
with a battery rather than
an ac supply. This elim i
nates any possibil ity of ac
hum on the t ransmitted sig
nal. I t also helps improve
frequency stabi lity. Two
6--volt lantern batteries In

series will power the vfo for
a long period of time. If the
Fun-Mitter is powered by
batteries . the needed 12
volts ca n be tapped f rom
those batteries,

Tuning and operat ion are
very easy: O nly one ad just
ment needs to be made
set ti ng the vfo on frequen
cy. This is accomplished in
the same manner as was
done in the receiver . Using
a separate receiver. listen
on the frequency you want
the low end of the vfo to be
set on (for example. 7100
kH z). D rape a length of wire
near the vfo and attach the
other end to t he recei ver



Fig. 2. Connections between vfa and Fun-Mitrer.

transmitter if the oscillator
is not co nf igured as in the
Fun-Mitter.

Conclusion

The vfo should be simple
to build and goof-proof in
its operation . Many more
co ntac ts now sho uld be
possible due to the ab ility
to move to t he frequen cy
the other stat io n is on, This
series will be co ntinuing in
the months to come with
additional goof-proof proj
ects. Meanwhi le, enjoy the
Variab le Fun O sci llator! .
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tion and t he key down. Re
membe r that when using a
direct-conversion receiver,
you must zero-beat the cor
rect side of the signal you
are liste ning to.

Cry sta l operatio n stil l
ca n be used by simply re
mov ing the vfo leads and
plugg ing the crysta l back
In .

It sho uld be possib le to
use the vfo with low-power
so lid -state t ra ns mitte rs
other tha n the Fun-Mitter.
Ho we ver , modif ic ations
may be necessa ry to the

sock e t to ground . An in
spec tio n of the Fun-Mitte r
schematic will reveal that
even th is step is not neces
sa ry if a method can be de
rived to connect the shie ld
of the vfo ca ble to ground
of the Fun-Mitter. Alterna
tives such as a rear-pane l
phono connector on the
Fun-Mitter a lso can be used.
A p lug can be made easily
from two % " to Y4 " lengt hs
of #12 gauge copper wire .
Solder the vfo signal and
ground leads to these wires
and plug them into the ap
pro priate crystal so cke t
pms.

Once the vfo is pl ugged
in and turned on, ve ri fy that
the t ransmi tter operates as
it did before , With t he vfo
in use and al l connec tio ns
in place, the vfo signa l
sho uld be heard only when
the t ransmitte r is in the
transmit mode (due to the
vfo offse t featu re). Zero
beat the vfo with the trans
mitter in the transmit posi-

anten na inpu t. With t he vfo
on and wa rmed up, slowly
spread o r compress the last
few turns of l 1 until the vfo
signa l is heard in the receiv
er. This ad justment sho uld
be done with the tuning po
tent iometer (R7 ) fu lly
counterc lockwise. Finally,
verify that t he vfo covers
approximate ly 70 kHz if
bui lt for 40 mete rs and SO
kHz if built for 80. Tha t's all
t here is to the ad justment.

To operate the vfo, two
connections need to be
made-one to the transm it
te r c rysta l socke t and one
fro m the vfo offset input to
J3 of the Fun-Mitter. (This
jack was added to provide
receiver mute operation fo r
the Fun-Ceiver.l

If CoPt was not included
in the Fun-Mitte r, then the
vfo signal ca n be app lied d i
rectly to t he crysta l socket
termina ls (see Fig, 2). If Copt
was included, re move its
co nnec t io n and connect
that terminal of the crysta l




