Heathkit HG10 VFO Modifications

Back in the 1960s, most new hams started out with a Novice license and a-corgtalled
transmitter. If they stuck to it and passed the General license exam, the first thing many of them bought
next was avariable frequency oscillato¥FQ and nevetouched a crystal againHeathkit, of course, was
right in the middle of this and offered the MFVFO kit followed later by the HI® and HGLOB.

All of these are great little pieces of gear and there must be thousands of them still around. The
stabilit R2Say Qi Y St@osadll@drst dvieder, after30nitnsso of warm up they do a
respectable job of driving an AM, CW, or SSB transmitter.

But, thereis a problem The VFO does not have a binlppower supply. Typically, power would be
drawn from the transmitter. While this does work, in some if not all cases, the signal would have a chirp,
i.e., on key down the voltage would change slightly. Even though the VFO contains a voltage regulator
tube, this chirp is a common problem. Tlodusion is to add a power supply to the3-0.

Thee ae couple ofother minor problems. The plate RF choke was too small in the original design
and resulted in somewhat low output and a bit of distortion in the output wave. Apparently, Heathkit
later changed tk value; or, at least changed the value on the schematic. The solution is to replace the
choke with a larger valueAlso,the vfo provides both cathode keying, e.g., DX-40, and grid bias keying,

e.g., DXx60. However, switchingfrom oneto the other requires opening the cabinet drchanging a couple

of wires. The solution is to provide a separate dplimck keying jack. Actually, keying the vfo often means
keying it when going to transmit mode, i.e., the VFO is always keyed in transmit mode and the carrier is
turned on and off (kyed) at the transmitter. The exception would be for brérakperation in which case

some sort of sequence keying arrangement is required to avoid the evil chirp.

The modifications addressing these issues are described bdlbere is nothing particularly itical
about the modifications or the component valuegs with most good old tube gear, anything in the
ballpark will probably work fine.

1. Power supply: The fusgrotected power supply has a full wave bridge and 100 mfd of filter
capacitance. It also provides 6.3 vac for the 6CH8 filam&nton/off switch was also added to
the back apron; however, in practice it might be more convenient to leave the vfo on and switch
it with the station power strip.

2. An RCA (phono) jack was adddmbve the standard key jack. This RCA jack is feblgritt keying
such as with a DBO and replaces the-Bey connection in the octal connector.

3. The jumper between pins 2 and 3 of the inkey jack was replaced with a jumper with quick
connect pins In practice, this jumper can be left connected such that the key jack is shorted to
ground (vfo keyed) whenever no key is plugged into the jack. So, to uddapidkeying, use the
RCS jack (#2 above) and do not plug a key into the ¥ in jack. Tohasiedatying, use the % in
key jack and do not plug anything into the RCA jack.

4. This unit had a 25uh rf choke in the plate lead. The schematic specifies a 350uh choke and this
was a change made by Heath in later units. The 25uh choke seemed to resultantput on
a2YS oO0FYyRa FyYR Yy dzydzadztf {1{ySS Ay GKS 2 dzi Lidzi
choke but replaced the 25uh choke with a 1.1 mh choke. The latter is the cathode choke from a
junker HG10.
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Power supply:

The transformer has a 6.3vac secondary and a 140vac secondary. The diodes in the bridge can be
any diode with a piv of 300 or so and 500 ma or even a little less. The filter capacitor is 100mfd
at 250 v.

The following pages contain reprints of the maignificantpages from the HG0 manual.After
that, some information is presented about the plate choke value and the output wave form.
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INSTALLATION

This part of the manual is divided into the

following three sections to cover the different

types of VFO installations:

1. Use with the Heathkit DX-60 series Trans-
mitters or HW-16 Transceiver,

2, Use with the Heathkit DX-40 Transmitter,

3, Use with other transmitlers, having suit-
able YFO input and VFO operating voltage
provisions or, having a VFO input but no
provisions for furnishing operating voltages
to the VFQ,

Use only the section which applies to your
particular installation of the VFO,

HEATHKIT DX-60 SERIES OR HW-16

Connect the octal plug of the VFOpower cable to
the accessory socket of the transmitter, and con-
nect the prepared coaxial cable from the VFO
output socket to the transmitters VFO INPUT,
Be sure to turn the front paneél XTAL switch to
VFO and turn the DRIVE LEVEL control toa "0"
while checking VFO calibration,

Now proceed to the VFO Calibration section
of the manual.

HEATHKIT DX-40

R is necessary to make thrée simple circuit
changes in the VFO in order to use it with the
DX-40 Transmitter, Make these changes as
follows:

{ ) Locate the resistor connected to lug 4
of the accessory socket in the DX-20,
Replace this resistor with a 10 K2 10
watt resistor, obtained locally.

{ ) Disconnect the green wire of the power
cable from lug 2 of terminal strip A.
then reconnect this wire to lug 3 of
terminal strip A. See Figure 1.

{ )} Clip out the bare wire comnected be-
twaen lugs 2 and 3 of the KEY jack.
So¢e Figure 1.

The VFO is now ready for use with the DX-40
Transmitter, Connect the octal plug of the VFO
power cable to the accessory socket of the
DX-40. Connect the prepared coax cable from
the VFO output socket toc the VFO input of the
DX-40.
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DROPPING

Figure 1
Proceed to VFO Calibration section of the man-

OTHER TRANSMITTERS

Depending on your particular transmitter, it
may be necessary to make one or more cir-
cuit changes in the VFO. These possible circuit
changes concern "Keying” and "Supply Voltage,"
Each of the items should be handled separately,
as follows:

KEYING

H your tranamitter provides a grid block keying
signal (-85 wvolts or more) it will not be ne-
cessary to change the VFO keying circuit. The
grid block keving signal is applied to the YFO
through the green wire of the power cable,
which is comnected to pin B of the octal plug,
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For cathode keying of the VFO, it is necessary
to make the following changes in the VFO.

{ ) Referring to Figure 1, disconnecct the
green wire of the power cable from lug
2 of terminal strip A, then reconnect
this wire to lug 3 of terminal strip A,

{ ) Clip out the bare wire connected between
tugs 2 and 3 of the KEY jack if the key
i to be plugged into the transmitter,

The VFO ia now ready for cathode keying, The
key may be coanected to the VFO KEY jack or
toe the transmitter, ¥ the key i5 connected to
the transmitter, the keying connection to the
VFO is made through pin 8 and the green wire
of the VFO power cable,

SUPPLY YOLTAGE

The value of the B+ voltage applied tothe valtage
regulator tube in the VFO is eritical, For this
reason, the value of the Dropping Resistor in
series with the VR tube must be chosen to
provide the correet voltage. The chart in Figure
2 should be used to determine the correct re-
sistance and wattage of the Dropping Resistor,
For example: ¥ the B+ available from the
transmitter is 350 volts, draw a line from the

350 wolt point on the vertical scale across to
the diagonal line of the graph, Then draw a
ling down [rom the point of intersection, to the
horizontal seale, The point at which thia line
ecrosses the horizontal scale indicates the re-
sistance value and wattage for the Dropping
Resistor, This example is shown by the linc of
arrows on Figure 2, Do not use smaller resist-
ance or wattage values, The correct Dropping
Resistor should be installed inthe VFOas shown
in Figure 1, The 10 K, 10 watt resistor, already
in the VFQ, should be removed, Figure 3 showsa
the VR tube and Dropping Resistor circuit sche-
matically,
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Filament veltage of 6.3 volts AC should be
applied to the VFO through pin 2 of the oetal
plug and the white wire of the power cable,
Pin 1 and the black wire are used for the
ground comnnection between the VFO and the
transmitter,

¥ your transmitter cannot be used to supply
operating voltages to the VPO, you may choose
to build a separate power supply for the VFO.

The circuit of a sultable power supply is s
in Figure 4, Parts for the power supply sl
be obtained locally. If a separate power
ply is used, ba sure to use the correct
of dropping resistor in the VFO, dopo
on the B+ voltage avallable from the p
supply, The octal plug from the VFO eca
conneécted to the power supply, but sep:
keying and ground connections will be ne
between the power supply and the transm
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VFO CALIBRATION

DIAL INDICATOR

.\u Loosen the 6-32 screw that i3 used as a
satscrew in the bushing of the dial cylinder.
Next, set the BAND switch to the 80
meter pogition, then position the dial cyl-
inder so that the B0 meter scale is con-
tered, looking through the dial window
from the froat of the VFO, Tighten the

/ setscrew fin the dfal indicator bushing.

t\h Retate the BAND awitch through its po-
gltions, In each position, the correspond-
ing dial scale should be centered, locking
through the dial window. If the scales arc
not centered in the dial window opening,
repeat the preceding step,

DIAL POINTER

H\U\sﬁr the BAND switch in the 80 meter
sition, rotate the FREQUENCY imob cl
wise until you feel the mechanism »
the upper mechanical stop,

(=¥ Position the dial pointer 1/16" to the rig
4,0 on the scale, then secure the pointe
the dial cord by bending the fingors o
pointer. Be careful not to cut the
T,

( Rotate lhe FREQUENCY kmob coun
clockwise and see that the dial pod
travels smoothly,

HG:
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Filament voltage of 6,3 volts AC should be
applied to the VFO through pin 2 of the octal
plug and the white wire of the power cable,
Pin 1 and the black wire are used for the
ground connection between the VFO and the
transmitter.

B your tfransmitter cannot be used to supply
operating voltages to the VFO, you may choose
to build a separate power supply for the VFO,

The circuit of a suitable power supply is shown
in Figure 4, Parts for the power supply should
be obtained locally. K a separate power sup-
ply is used, be sure to use the correct value
of dropping resistor in the VFO, depending
on the B+ voltage available from the power
supply. The octal plug from the VFO can be
connected to the power supply, but separate
keying and ground connections will be needed
between the power supply and the transmitter,
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VFO CALIBRATION

DIAL INDICATOR

( ¥ Loosen the 6-32 screw that is used as 2
setscrew in the bushing of the dial eylinder,
Next, set the BAND switch to the 80
meter position, then position the dial cyl-
inder so that the 80 meter scale is cen-
tered, locking through the dial window
from the front of the VFO, Tighten the
setscrew in the dial indicator bushing,

(J{ Rotate the BAND switch through its po-
sitions, In each position, the correspond-
ing dial scale should be centered, looking
through the dial window, K the scales are
not centered in the dial window opening,
repeat the preceding step,
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DIAL POINTER

{ "; With the BAND switch in the 80 meter po-
gition, rotate the FREQUENCY knob clock-
wise until you feel the mechanism reach
the upper mechanical stop,

(¥) Position the dial pointer 1/16" tothe right of
4.0 on the secale, then secure the pointer on
the dial cord by bending the fingers of the
pointer. Be careful not to cut the dial
cord,

(/i Rotate the FREQUENCY knob counter-
clockwise and see that the dial pointer

travels smoothly,
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