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Fig. 2. Schematic diagram of the CB Keyer’s audio oscillator.
Collector current then causes light- prototyping board, or so-called

emitting diode LEDI to provide a
visual indication that the CBradio to
which the project is connected has
been keyed.

No power-supply circuit schemat-
ic is shown here for the simple reason
that the project will operate off vir-
tually any of the commonly available
9-volt dc supplies that plug directly
into an ac outlet. You can use this
type of supply or build one from
scratch using any of the many sche-
matic diagrams published in elec-
tronics magazines and books.

Looking at Fig. 2, you can see that
this project requires a power supply
that can deliver both +9 and -9
volts with reference to ground. Keep
this in mind when selecting or build-
ing a power supply for the project or
when using a bench-type supply.

Construction

There is nothing critical about com-
ponent layout. Therefore, just about
any traditional technique can be used
to assemble and wire the project.
You can assemble the project’s cir-
cuitry on a printed-circuit board or
on perforated board that has holes
on 0.l-inch centers using suitable
Wire Wrap or soldering hardware
and point-to-point wiring. Another
alternative is to wire the circuit on

“‘protoboard.’” Whichever way you
go, however, it is a good idea to use
sockets for the ICs.

If you wish to use a printed-circuit
board, fabricate it using the actual-
size etching-and-drilling guide given
in Fig. 3. Once the board is ready, or-
ient it in front of you as shown in Fig.
4 and begin wiring it. Start by install-
ing and soldering into place the DIP
IC sockets. Do not install the ICs
themselves in the sockets until after
preliminary voltage checks have
been made and you are certain that
the power buses are properly wired.

After the sockets are in place, in-
stall the resistors and then the trim-
mer potentiometers. Follow with the
diodes, making certain that they are
properly oriented before soldering
their leads to the copper pads on the
bottom of the board. Next come the
capacitors. Once again, make sure
that the electrolytic capacitors are
properly oriented before soldering
them into place.

Depending on the physical size
and configuration of the relay,
mount it directly on the circuit-board
assembly with silicone adhesive or
epoxy cement or save it for mounting
on one of the walls of the enclosure
in which the project’s circuitry will
be housed. Then use short lengths of
hookup wire to interconnect the re-
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lay’s contacts and coil lugs with the
appropriate points on the circuit-
board assembly.

Figure 1 assumes that the CB Key-
er will be used with transceivers that
require a switch-closing action to key
the radio and, hence, shows connec-
tions from JI going to KI’s normal-
ly-open (N.0.) contacts. However,
there may be transceivers that re-
quire a switch-opening action and,
thus, require that J/ be connected to
the normally-closed (N.C.) contacts
of relay K1.

If you plan on servicing a variety
of transceivers, it is a good idea to
route the wiring between JI and KI’s
contacts through a switch that will
allow you to select between the two
requirements as needed. If this is the
case, make modifications in the wir-
ing to accommodate the switch.

Strip Y inch of insulation from
both ends of seven 8-inch-long hook-
up wires (wires with different color
insulation is recommended to help
you keep track of what you are do-
ing). If you are using stranded hook-
up wire, tightly twist together the
fine conductors at both ends of all
wires and sparingly tin with solder.
(Do this for afl stranded wires used in
the project.) Plug one end of these
wires into the holes labeled K1 COIL
s1 and s2 and solder them into place.

As mentioned above, this project
can be driven by any of a choice of
different power supplies. If youuse a
bench-type supply, you need a three-
conductor cable that measures about
36 inches long or separate stranded
hookup wires, preferably with color-
coded insulation. Terminate the sup-
ply ends of the cable or wires in color
coded alligator clips or banana plugs.

If you use a stranded-wire cable,
loosely twist the wires together their
entire length, but leave about 4
inches untwisted at the free end and 6
inches untwisted at the clip or plug
end. Slip over the free end two 1-inch
lengths of small-diameter heat-shrink-
able tubing, positioning it 4 and 6
inches, respectively, from the free
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ends and shrink tightly into place.

Decide which alligator clips or ba-
nana plugs will go to which polarity
of dc voltage and which will go to
power supply ground or common.
Affix to each clip or plug a label that
bears the legend +9v, -9V or GND.
Set the cable aside until you are ready
to install it.

If you prefer to use separate 9-volt
dc wall supplies to drive the project,
clip the output connectors from the
cables of both. Separate the conduc-
tors a distance of 2 inches or so and
strip ¥ inch of insulation from the
ends of each. Tightly twist together
the fine wires in each conductor and
tin with solder.

Taking care to prevent the exposed
conductors from touching each oth-
er or any metal, connect a dc voltme-
ter or a multimeter set to read dc
volts across the output of one supply
and plug the supply into an ac outlet.
Observe the polarity of the voltage
reading in the meter’s display. If it is
positive (+), place a label with a
4+’ on it on the conductor con-
nected to the meter’s ‘‘hot’’ probe
and another label with a *‘ ="’ on it
on the other conductor. Conversely,
if the reading is negative, place the
““4+* label on the conductor to
which the meter’s common probe is
connected and the ¢“+’’ label on the
other conductor. Do the same for the
second supply.

Should you build a power supply
from scratch and plan on housing it
inside the project’s enclosure, you
need three short wires to connect it to
the circuit-board assembly. These
wires connect into the circuit via the
holes in the circuit-board assembly
labeled +9v DC, -9V DC and GND.
The other ends connect to the appro-
priate buses in the supply.

Strip % inch of insulation from
both ends of two 4-inch-long hookup
wires. Plug one end of these wires in-
to the holes labeled LEDi in the cir-
cuit board and solder into place. It
helps if you use color-coded wires
here, red-insulated for anode and

Fig. 3. Actual-size etching-and drilling guide for project’s printed-circuit board.

black-insulated for cathode (K).

Slip over the free ends of both
LED1 wires a 1-inch length of small-
diameter heat-shrinkable tubing or
insulated plastic tubing. Trim the
cathode lead of the LED to ¥ inch
and form a small hook in the remain-
ing stub. Crimp the free end of the
black-insulated wire coming from
the LED1 K hole to the hooked lead
and solder the connection. Repeat
for the remaining lead and anode
wire. Then slide the tubing up over
the connections until both are flush
against the bottom of the LED’s case
and shrink into place.

Just about any enclosure that will
easily accommodate the circuit-

board assembly (and internal power
supply if you use it) can be used with
this project. Easiest to work withisa
plastic project box, but an all-alumi-
num utility box can also be used.

Machine the enclosure as needed.
This includes drilling mounting holes
for the circuit-board assembly (and
power supply if it is to be internal),
the two switches (or three switches if
you are incorporating the switch that
will allow you to select between nor-
mally-open and normally-closed re-
lay contacts) and LED and entry/ex-
it holes for the power cable or ac line
cord for the internal supply and the
cable that will connect the project to
the CB radio.
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Fig. 4. Wiring guide for pc board.
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Label the conductors for easy identi-
fication. Then strip ¥ inch of insula-
tion from both ends of four 3-inch
solid hookup wires. Use these jump-
er wires to configure the connector as
needed for any given CB transceiv-
er’s requirements.

Before proceeding to final assem-
bly, visually inspect all soldered con-
nections on the board. Solder any
connection you missed and reflow
the solder on any connection that ap-
pears to be suspicious. If youlocate a
solder bridge, especially in the vicin-
ity of the IC socket solder pads and
closely spaced conductor, use desol-
dering braid or a vacuum-type desol-
dering tool to remove them.

When you are satisfied that the
board is ready for final installation,
mount the switches and LED in their
respective holes, securing the latter
with plastic cement if it does not re-
main in place by friction. Mount the
circuit-board assembly in place with
15 inch spacers and ¥-inch machine
hardware. Do the same for the pow-
er-supply assembly if you built one
for housing inside the enclosure.

Checkout & Use

Before installing the ICs in their re-
spective sockets, apply power to the
CB Keyer and measure the voltages
at the socket pins. Make absolutely
certain that the polarities of the volt-
ages in the circuit are correct. If you
obtain an incorrect reading at any
point, power down and correct the
problem before proceeding.

Use a dc voltmeter or a multimeter
set to read dc voltage to make your
tests. Connect the meter’s common
probe to a convenient circuit ground,
such as the anode lead of D3. Then
touch the meter’s ‘‘hot’’ probe to
pins 4, 10 and 14 of the IC! socket
and pin 7 of the 1C2 socket. In all
cases, the reading obtained should be
approximately + 9 volts. Disconnect
the meter’s common probe from cir-
cuit ground and connect the ‘‘hot”’
probe to this point instead and touch

the common probe to pin 4 of the I1C2
socket. The reading should be ap-
proximately +9 volts, indicating
that a — 9-volt potential appears at
this pin. (Note: If you are using a
DVM or DMM, you need not reverse
its probes to make the negative mea-
surement. Simply touch the ‘‘hot”’
probe to pin 4 of the 1C2 socket and
note that a ‘“-—’" sign appears
alongside the voltage reading.)

When you are sure the project is
correctly wired, disconnect power
from it. Then plug the ICs into their
respective sockets. Observe proper
orientation and make sure that no
pins overhang the sockets or fold un-
der between ICs and sockets.

Before you connect the CB Keyer
to a transceiver, some operational
checks should be performed. Start
by setting all four trimmer controls
to mid-position. Power up the circuit
and set MODE switch S§2 to AUTO-
MATIC. The relay’s contacts should
open and close in a specific repeating
sequence. You can hear the contacts
opening and closing and verify this
operation with an ohmmeter. Simul-
taneously with the relay energizing,
LEDI should light and remain on for
the duration of the timed-on cycle.

If you obtain the proper indica-
tions, set S2 to its center STANDBY
position. This should disconnect
both timer circuits from the relay
and the LED should extinguish and
remain dark. Finally, test the manu-
al-keying function by setting S2 to
MANUAL and pressing S2. When you
do this, the LED should light and the
relay energize. Then the relay should
deenergize and the LED extinguish.

If the circuit operates as described,
all that is left to do is calibrate the the
oscillator. To do this, connect a fre-
quency counter to the oscillator’s
output at pin 6 of /C2 and read the
frequency. If it is not 1 kHz, slowly
adjust the setting of R/0 and note the
trend of the displayed frequency
change. If it is approaching the 1-
kHz mark in small increments, you
are adjusting in the correct direction.
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If not, reverse direction.

Before going too far with setting
R 10, very slowly adjust the setting of
R11 and note the trend of of the dis-
played frequency. Each adjustment
should bring the oscillator’s output
frequency closer to the 1-kHz mark.
If it does not, reverse direction on
both trimmer controls.

The proper way to adjust this os-
cillator’s frequency-determining ele-
ments is to alternately adjust the set-
tings of R1I/ and RI2 until the dis-
played frequency is exactly 1 kHz. If
you adjust one trimmer too far, os-
cillation will cease. In this case, sim-
ply back off on the adjustment until
oscillations return and work with the
other trimmer.

After the oscillator is ticking away
at 1 kHz, remove the frequency
counter connections and replace
them with an oscilloscope. If you do
not observe a sine waveform on the
scope’s screen, adjust the setting of
R9 until you obtain the best sine
waveform possible from the oscilla-
tor. However, keep in mind that too
severe an adjustment of R9 will cause
oscillations to cease. If this occurs,
back off on the adjustment to bring
back the oscillations.

Adjustment of R9 should have no
effect on the frequency of oscilla-
tions. However, just to be certain,
repeat the entire calibration proce-
dure at least twice.

Use trimmer control R8 to adjust
the level of the signal delivered to J1.
To make the proper setting for this
trimmer control, keep in mind that
you should use the largest-excursion
sine-wave signal that does not over-
drive the CB transceiver’s modulator
or cause severe clipping in other
parts of the radio.

Once the CB Keyer is working
properly, button it up to ready it for
use on your testbench.

To use the CB Keyer, all you have
to do is disconnect the transceiver’s
microphone and replace it with the

(Continued on page 87)
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