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A Toroidal VFO
Gene has made an excellent VFO using a toroidal inductor. This VFO has
many interesting construction ideas.

Marry advantages can be gained hy using
toroids in amateur radio eq uipment. Their
small size and high-Q head the list of rea
sons why they are seeing more and more ap
plications today.

No longer is it necessary to use a four or
six inch square box to house the big ceramic
coil in the home-made VFO. No longer does
the circuit stop oscillating when w e attempt
to reduce the box size, now that we have
toroids. One of these %-inch-diametcr gems
can be mounted right on a printed circuit
hoard along with the transistors and capaci
tors which make up a VFO circuit.

A transistorized VFO employing a toroid
coil was described by Io Emmet Jennings
\\'6EI ill 1963.' Del Crowell, K6R1L
sparked current enthusiasm with this recent
excellen t article- from which our circu it
(and several cores) were borrowed. In th is
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article is described a practical approach to
the construction of a very compact and de
pendahle "FO. The mechanical work re
quired to fabricate the aluminum housing ca n
he done with the simplest hand tools avail
able in most ham workshops.

Circu it
A conventiona l Clapp oscilla tor is used,

feeding an emitter-follower buffer stage
(Fig. 1.) High frequency NPN transistors
such as the 2N697 are used for the oscillator
and buffer stages. Temperature compensa
tion is provided by the 75 pF NPO type ce
ramic capacitor. The relative values of this
capacitor and the 100 pF silver mica capaci
tor may be varied experimentally to provide
Ilexihility in achieving optimum compensa
tion.

An rf probe and vacuum tube voltmeter
are indispensable when substituting trans
Istors and makin g circuit adjustments for op
timum output. Approximately 0.3 to 0.5
volts rf sho uld he measured at the emitter of
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Fig. I. Schematic of the VFO and power supply. Regulation is provided for both the oscillator
and buffer. If more rf output is required, a tun ed circuit (toroid, of course) can be installed in
the emitter of 02 in lieu of the 100 ohm resistor.
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The completed VFO with dial ready for calibration. One screw holds the cover in place. Trimmer
capacitor and feed-throug hs are used to secure the VFO to a chassis.

Ql. Decreasing the 560 ohm emitter re
sistor will increase the output up to I lk to 2
volts whereupon oscillation will stop. The
oscillator Ql should be operated at the low
est emitter current consistent with obtain
ing approximately I ¥.. volts output at the
emitter for Q2.

The regulator transistor, Q3 is an audio
type NPN in a shunt regulator configuration.
In the author's circuit, a 2N697 rf transistor
was used because it was available. The zener
diode clamps the base-to-collector voltage
of Q3 to the value selected for VFO oper
ation; in this case 12 volts. This diode may
be of the inexpensive 1J4 to 1 watt variety.
Power for the VFO was obtained from a 6.3
volt transformer and a conventional vol tage
doubler circuit which provides a peak voltage
of about 18 volts.

This VFO configuration may be used at
any frequency from 1 to 10 MHz by selecting
proper values for Ll and its associated fre
quency determining capacitors. However, in
the author's application, the frequency range
of 3.5 to 3.65 MH z was required for dou
bling to the 40 and 20 meter bands.

Assembly
The various parts of the VFO are shown
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in the photos. Four #4-40 screws hold the
component board in place. The piston-type
trimmer capacitor to the right is a Cambridge
Thermionic Corp. CS6-50. It is externally ad
justable and is used for band setting as well
as for securing the VFO housing to a chassis.
Positive 18 volts enters via the feed-through
capacitor. Centralab Type IT-1500, which
aids io mounting the VFO, as does the rf
bushing, USECO # 1433, to the left in the
photograph.

A frequency spread of 150 kHz is achieved
with a Hammerlund Type MAPC-50 tuning
capacitor. The type capacitor having a If.a
inch shaft extension should be used.

Component Board
A phenolic or glass-epoxy board, 1116 inch

thick is used to mount the components. Fig.
3 shows the position and identification of the
parts. In the VFO illustrated, a prepunched
phenolic board was employed. Transistor
sockets are used to provide greater flexibility
in experimenting with different transistors.
:'\0 deterioration in frequency stability was
experienced when using sockets for the oscil
lator stage due to the "swamping effect" of
the large 3000 pF silver mica voltage divid
ing capacitors.
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board were cut from aluminum scraps and
glued in place using epoxy cement. While
epoxy provides a valuable fabrication tech
nique, one should not depend on cemented
joints for electrica l connections. The ground
lead from the component hoard should be
brought out and soldered directly to the tun
ing capacitor terminal as well as to a lug
under the piston-type trimmer.

The VFO component board. Pre-punched phenolic
material is convenient for the amateur constructor,
however. a printed circuit board would improve
appearances and provide a little more freedom in
making the most desirable component spacing.

Tune Up
\Vh en using a toroid coil core it is im

possible to use a grid dip meter in the con
ventional manner for verifying thc frequency
of a tuned circuit. This is because the flux
of the coil is almost entirely conta ined with
in the closed core. Therefore, prior to ce-
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Fig. 2. Component identification 1$ shown here.
Because of the small size of the assembly, com
ponent leads may be simply bent over and used
as indicated, instead of a printed circuit.

Ol\~
~ !:~~~-+"I =¥:=!~~~ _ VOLTSr= INPUT

Housing

The object ive of our \ 'FO design was small
size and simple mounting. For these reasons.
a special housin g had to be built because no
commercial box or chassis was found suitab le.
T he scrap pile of a local window glass shop
provided rectangular aluminum tubing meas
uring 1-% inches by 4 inches outside. Two
" U" shaped pieces were cut from the rec
tangular tuhing so that they precisely "nest"
together . Oue # 4-40 machine screw holds the
cover in place.

Brackets for mounting the compo nent

-
Exploded view of the VFO
and dial drive mecha
nism. Two Jeeksen Bros.
planetary. vernier drives
provide a 36: I ratio.
leads to the tuning ce
pacitor and feed-throughs
are soldered after install.
ing the component board.
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Fi g. 3. C ross-section of d ial drive mechanism. This
a rrang ement is used in severa l com me rc ia l SSB
transceive rs. Spacers 7/16 inc h long a nd taped for
# 4-40 sc rews hold the drives in place. The aluminum
~nob nearest the panel provides fast rotation (6:1
ratio) while the conventional ~nob provides slow
speed (36 : I ratio) .

On the Air Tests
Excellent signal tone and stability art; ob

tained from this VFO. The construction tech
niques used provide maximum immunity
from mechanical shock and electrica l trans
ients. Long term stab ility is also achieved
by negligible component heating and superior
dissipation afforded by the sturdy housing.

A new era of VFO refi nement is made
possible by the toroid coil. The ama teur con
structor is well ad vised to include toroids in
his present day projects.
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menting the coil in p lace on the component
board, it sho uld be suspended by its leads
which are left about 1% inches long. These
leads and the coil form a loop to which the
grid-dipper ma y then be coupled.

After verifying the proper [req ucucy of
the tuned circuit, power should be app lied
with the regulator transistor Q3 only in place.
Positive 12 volts de will be measured a t the
collector of Q3. A check of the regulator un
der load can then be made by temporarily
placing a 150 ohm resistor between the emit
ter and collector terminals of the buffer sock
e t. This resistor, together with the 47 and
100 ohm res istors in the circuit, will present
a tota l load of 300 ohms which will draw 40
milliamperes from the regulator, simulating
about 100% overload cond itions. The regu
lated 12 volts should show no discernable
change under these conditions.
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