
Transmitter Tune-Up
for Blind Hams

- an audible indicator for power out
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voltage. This vo ltage would
be used to drive a voltage
to-frequency converte r. Af·
ter looking at h is converter
with it s three trans isto rs
and two transformers, I de
cided to build a mo re up-to
date ve rsion to go with the
new coup ler.

The aud ible tuni ng aid
described in th is article op
erates on the assumption
th at m aximum power trans-
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B lind hams have used a
va riety o f devices to

tun e their transmitters, w ith
the convers ion of visual in
dications to aud io tones be-

ing the most com mon ap
p ro ach. A b li nd fr iend .
W 5KUY, recentl y asked me
to bu ild a coupler to insert
in his coax to sample the rf
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Phoro A. Complete audible tuning aid.
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Fig. 1. Rf coupler. T1 =60
bifilar turns #30 enamefed
wire. center-tapped, on an
Amidon T-68-2 toroidal core
(see text).



Photo B. Assembly details. Vo/tage-to-frequency converter is on left. rf coupler is on right.

Fig. 2. vo ltege-to-irecuencv converter schematic.
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tanc e between the wiper
and ground, approxim ate ly
20 Watts of output power
from the transmitter will be
gin to lower the au d io tone
from the co nverte r, and 100
Wa tts will lower it to about
1 kHz. If highe r power is
used, adjustment of Rl will
se t the tone to a usable fre
q uency.

All parts for the converte r
are mounted o n a printed
circuit boa rd with the ex
ception of R1, R2, the pow
er switc h, and the speaker .
An etc hing pattern fo r the
circuit board is shown in
Fig. 3. Alt ho ugh I used a
panel-mounted potent iom
eter fo r R2 (the volume con
trol ). a pr inted ci rc uit type
can be used with only a
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converte r is ho used in a
util ity box measuri ng 3-1/4"
x 2-3nb" x 4". Fig. 2 shows
the ci rc uit of the converter.
Voltages between 1.7 and 9
vo lts applied to pin 5 of the
555 timer IC cause the osc il
la tio n frequency to vary.
With the values given, the
frequency o f oscillat io n
will be about 10 kHz with
less tha n 1.7 vo lts applied
to pin 5. As the voltage is in
c reased above 1.7 volts , the
frequen cy of oscillation will
dec rease in a linear fashion
unt il the voltage reaches 9
volts, at which point o scilla
tion will stop.

Pote nt io me ter Rl con
trols the voltage reaching
pin 5. When Rl is adj usted
to place maximum res ts-
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a snug fit. You now have an
rf transformer with the cen
ter wire constitu ting the pri
mary and the seco nda ry
consist ing o f 120 turns, cen
ter-ta pped.

Mount a three-lug termi
na l strip in the center of the
large side of the box and a n
RCA phono jack and ground
lug set in t he end opposite
the S0-239s. Solder t he cen
ter wire of the transformer
to the center termina ls of
the SO-239s. The cente r tap
of the seconda ry is so ldered
to the center grou nd lug of
the termina l st rip, and the
ends of the secondary are
wrapped around the two in
su la ted lugs.

A 1N34A d iode is con
nected from each end of
the seco ndary to the center
termina l of the RCA jack,
with the ca thode band of
eac h d iode positioned to
wa rd the RCA jack. A 4.7-uF

•
35-volt electrolytic or tanta-
lum capacitor and a .001
disc capacitor a re also co n
nec ted from the center of
the jack to its gro und lug,
and all joi nts are soldered .
This completes the couple r,
and the other half of the
minibox can be attac hed.

The voltege-to-f req uencv

fe r from the t ransmitter to
the a nten na will occu r
when the transmitter is
properl y tuned. Rf power is
sampled by insert ing a cou
pler simi lar to the ones
found in wattmeters into
the feed line followi ng the
transmitter o r linear ampl i
fier, if o ne is used. The cou
pler is co nnec ted by a
length of shielded m icro
phone cable to a voltage-to
frequency converter con
structed around a 555 timer
IC

The ci rcu it fo r the rf co u
pler is shown in Fig. 1 . It is
built in a 2-3/4" x 2-1/8" x
1-5/8" minibox. Two S0-239s
are mounted next to each
othe r in the sma ll end of the
box (Photo B). A two-inc h
length of cente r co nd uctor
and inner insu la t ion from a
piece of RG-8/U is prepared
by removing a half inch of
insulation from each e nd
and bend ing the bare wire
at right angles on each end,
so that it fit s into the center
contacts of the S0-239s.

The rf tr ansfo rmer is
wound on an Amidon T-68-2
core . To make the trans
former, take two lengths of
1130 enameled wire, each
five feet long, and twist
them together with about
five turn s per inch. Wind 60
turns of this twisted pair o n
.he core. You will fi nd that
30 tu rns will fill the core
vhen the turns are even ly
.pa ced. When these tu rns
Ire on, continue winding
he remaining 30 turns over
he fi rst layer until all 60
urns a re in place. Tri m the
ends to abo ut th ree inches
md untw ist t hem back to
he core .

Scrape the insulation off
,f all fou r ends to wit hin an
-r ch of the core and loca te
he sta rt and fin ish ends of
ech wire wit h an o hmme
er. Twist the sta rt end of
ne wire and the finis h end
f the other together to
orrn a center tap. Slip the
oroid over the wire from
te RG-8/U that you previ
usly prepared; it should be
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is non-directional. so either
50-239 may be connected
to the transmitter input.

When the power switc h is
turned o n, a high-pitc hed
tone will be heard from the
spea ke r. Adjust R2 for m ini
mum usable volume to pre
serve battery life . Apply
transmitter power and tune
the transmitter for the low
est tone pitch from the tun
ing aid . For power levels up
to 100 Watts or so . Rl
should be set to minimum
re sista nce between the in
put and pin 5 of the Ie. If
the tone stops during the
tuning procedure, advance
R1 until a h igh-pitched tone
is reestablished. When fur
the r tuning of the t ransmit
ter results in no furthe r low
ering of the tone frequency,
the transmitter is tuned for
maximum output and is
ready for use.

1hope this tun ing a id w ill
hel p amateurs with visual
limitations to enjoy the ir
hobby more. Other uses o f
the voltage-to-frequenc y
converter can be made
(suc h as audible voltmeters
and other test instruments)
with c ha nges in the input
c irc u it ry . I would be inter
e ste d in hearing of suc h
uses which o the rs find for
the co nve rte r. .

Pan, List
Component Radio Shack

Pan Number
5O-uF, 35-volt capaci tor 272-1027
D.l -uF dipped mytert capaci tor 272·1069
O.OOl·uF disc ceramic capacitor 272·126
4.7-uF 35-volt capacitor 272·1 012
100k-Qhm potentiometer 27l-(l92
1CJOO.Ohm, 114-Watt resistor 27l-(l23
47ClO-Ohm. 114-Watt resistor 271.Q3()
6800-0hm, 1I4Wait resis tor 271·.032
1N34A diodes 276-1123
1N914 diode 276-1122
555 Ie 276-1723
OPOT switch 275-614
Battery clip 27~325

2-1/2" speaker 40-247
SO·239 278-201
RCA phono jacks 274·346
Miniboll 27~235

Utility boll 27~251

The T-68-2tOfoid core is available from Amidon Asso
ciates. 12033OtsegoStreet, North Hollywood CA91607.
Radio Shack does not stock a 5QO.Ohm panel-moun t
potentiometer. If the circuit board is modified for a PC
mount pot, part number271·226 may beobtained from
Radio Shack.

I mounted the circuit
board by removing the
sc re w from the le ft rea r
foot of t he cab inet and
d rilling out the ho le to clear
a 6-32 bolt . 1 then reat
tached the foot with a
1-inch-long &.32 bolt and
nut. I ra n a nother nut about
halfwa y down the bolt, put
the ci rcuit boa rd on t he
bolt, and tightened a third
nut on top of the board. Be
sure to sc ra pe the paint
away from a round the in
side of all mounting ho les
to ensure good electrical
contact. The battery is fas
tened down by making a
loo p of mask ing tape with
the sticky side out and
pressi ng it between the bat
tery and the bottom of the
cabinet.

As with any c o nst ruct io n
project today, finding the
parts is a major pa rt of the
jo b. Most of the pa rts are
availab le at Radio Shack.
and I have added a parts li st
with Radio Shack part num
bers where available to aid
in locating the parts.

Operat ion of the a udible
tuning aid is very sim ple .
Just inse rt the coupler in
the antenna feedline and
connect it to the converter
with a shie lded cable to pre
vent rf pickup. The coupler

•
1 ""~....

,..,.
/ "'01tJ "
l("~

f-o>
,

"0.
0

C2 is either electrolytic or
tantalum.

Since I did not want any
bolt heads showing on the
outside of the cover , I
mounted the speaker by
fastening it w ith ho t-me lt
glue. I cut a 2" diameter
hole in the cabinet top with
a wing cutter in my electric
drill. Next I glued a piece
of perforated a lu minum to
the inside of the cabinet.
painted it. and then glued
the spea ke r to the under
side of the cabinet top .
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Fig. 3. PCB tavout and parts placement
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minor modif ication to the
c ircui t board. Input voltage
from the coupler is through
an RCA phono jack on the
rear wall of the enclosure
along with R2 .

The DPDT switc h sho wn
is necessary to remove volt
age from pin 5 of the Ie
when the converter is not in
use. I failed to remove the
input voltage while bread
boarding the circuit, and
the Ie got very hot in a
hurry . The resistors are all
1/4 Watt. (1 is mvlartwand
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