Project

Two-Tone Electronic Doorbell

Sounds distinctively different audio tones when front
and back doorbell buttons are pressed

By Charles Shoemaker D.Ed.

f you have front and rear door-
I bells—or wish to have both—

the usual procedure is to wire
the pushbuttons for each so that ei-
ther sounds the same bell or chime.
This can be confusing when a visitor
presses the rear-door button and you
answer the front door. To have dis-
tinctively different sounds that will
announce to you which button has

been pressed, the usual procedure
has been to wire the two buttons to
different annunciators, like bells and
chimes. A much better solution is
provided by our Two-Tone Electron-
ic Doorbell, which sounds a distinc-
tively different audio tone that in-
stantly lets you know which doorbell
button has been pressed. If both but-
tons are pressed simultaneously, the
project will sound a chord that is a
mixture of both tones.

This project not only sounds dif-
ferent tones for the front and rear
doorbells, it also sounds them for
different durations. This makes it
even easier to distinguish which bell
button has been pressed. Also, most
people have little confidence in door-
bell mechanisms and, thus, ring
more than once. With our Electronic
Doorbell, repeated pressings of a
button have no effect while the cir-
cuit is in its triggered state, which is

Semiconductors

IC1,IC2—1LMS556 dual timer
LEDI1—Red light-emitting diode
LED2—Green light-emitting diode
Capacitors (15 WV minimum)
C1—10-uF electrolytic

C2—6-uF electrolytic
C3—0.01-uF ceramic disc
C4,C6—47-uF electrolytic
C5—0.05-uF ceramic disc

Resistors ( v4-watt, 10% tolerance)

R1,R4—10,000 ohms

R2,R3—330,000 ohms

R5,R6—1,000 ohms

R7,R10—47,000 ohms

R8,R9—56,000 ohms

Miscellaneous

S1,S2—Existing doorbell pushbutton
switches (see text)

SPKR—4- or 8-ohm miniature speaker
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PARTS LIST

Printed-circuit board or perforated
board with holes on 0.1 " centers and
suitable Wire Wrap or soldering
hardware; sockets for IC1 and 1C2;
suitable 9-volt dc power supply (see
text); enclosure; 4- or 6-position
screw-type terminal strip or barrier
block; twisted-pair bell or telephone
wire; machine hardware; hookup
wire; solder; etc.

Fig. 1. Complete schematic diagram of Two-Tone Electronic Doorbell. Pushbutton switches SI and S2 are exist-
ing doorbell switches. Power this circuit from any plug-in wall-type 9-volt dc power supply.
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Fig. 2. Actual-size etching-and-drilling guide for making pc board.

circuit using perf board or a solder-
less socket.) Orient the board in
front of you as shown. Then install
and solder into place the two DIP IC
sockets, but do not install the ICs in
the sockets until after preliminary
voltage checks have been performed
and you are certain of your wiring.
Proceed with construction by in-
stalling and soldering into place the
resistors, followed by the capacitors.
Make sure all electrolytic capacitors
are properly polarized before solder-
ing their leads to the copper pads on
the bottom of the board. Also mount
C5 (or C4) on the bottom of the

board. Use a cut-off capacitor lead
or short length of bare solid hookup
wire for the single required jumper.
Strip Y% inch of insulation from
both ends of 12 6-inch lengths of
hookup wire. If you are using strand-
ed hookup wire, twist together the
fine conductors at both ends of each
and sparingly tin with solder. Plug
one end of each of these wires in turn
into the holes labeled Si, S2, LEDI,
LED2, SPKR, +9vV and GND. Solder
each wire into place as you install it.
When the circuit-board assembly
has been fully wired, it can be housed
inside any enclosure that will accom-
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Fig. 3. Wiring guide for pc board.
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modate it, the speaker and a 4- or 6-
contact screw-type terminal strip or
barrier block at one end. The last
provides a convenient means for
connecting the doorbell-switch wires
and, optionally, the two power-sup-
ply conductors. An ordinary plastic
project box that has a removable
aluminum panel is an excellent
choice for an enclosure, especially
since it is much easier to machine
than a metal utility box without spe-
cialized tools.

Machine the enclosure as needed.
Drill mounting holes for the circuit-
board assembly, LEDs, terminal
strip or barrier block, and a number
of small holes in the area over which
the speaker will be mounted to per-
mit the sound to escape. Also drill a
hole to accommodate the mating
jack for the plug at the end of the
plug-in dc power supply you will be
using with the project, or use a 6-
contact terminal strip or barrier
block and use two of its contacts for
the supply connections instead of
drilling the jack hole. Do not drill
mounting holes for the speaker if it
offers machine hardware mounting.
Also drill a couple of holes that will
permit suitable hardware to be used
to mount the project in the selected
location. If you are using a metal en-
closure, deburr all but the small
sound-escape holes. Run a bead of
silicone adhesive around the perime-
ter of the speaker and set it in place in
the enclosure to set at least overnight
and preferably longer.

Meanwhile, if they do not already
exist, install the two doorbell switches
near the front and rear doors of your
home and run twisted-pair bell or tel-
ephone wire from them to the loca-
tion where the electronics package
will be located. Dress all wiring neat-
ly and hide as much of it as you can
behind moldings and other parts of
the structure.

When the silicone adhesive has
fully set, mount the circuit-board as-
sembly in place with Y2-inch-long
spacers and 4-40 X ¥-inch machine
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Doorbell (frompage49)

the free end of the LED2 wire com-
ing from the K hole to the hook and
solder the connection. Do the same
for the other LED lead and LED?2
wire. Repeat for the green LED and
the LED] wires on the circuit-board
assembly. Then slide the tubing up
over the connections until it is flush
with the bottoms of the LED cases
and shrink into place.

Plug the LEDs into the holes drilled
for them and, if necessary, secure
them in place with clear fast-set

E

epoxy or plastic cement. If you are
using a jack for bringing dc power in-
to the enclosure, mount it in its hole.
Otherwise, mount the screw-type ter-
minal strip or barrier block in its lo-
cation. Connect and solder the free
ends of the +9v and GND wires to the
jack’s lugs (watch polarity!) or to
two of the lugs on the terminal strip
or barrier block (mark the polarity of
each contact on the enclosure as you
make each connection). Then crimp
and solder the free ends of the S1 and
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S2 wires to four separate lugs on the
strip or block and label the contacts
accordingly.

Checkoutr & Use

With the ICs still not installed in
their sockets, plug the power supply
into its jack (or fasten it to its con-
tacts on the terminal strip or barrier
block) and plug it into an ac outlet.
Connect the common probe of a dc
voltmeter or a multimeter set to the
dc volts function to circuit ground.
Then touch the ““hot’’ probe to pins
4,10and 14 of the IC! socket and pin
14 of the IC2 socket. The meter
should indicate about + 9 volts.

You should also obtain a +9-volt
readingat pins 1,2, 6, 8, 12and 13 of
the IC1I socket but nothing at pins 3,
5, 9 and 11. Similarly, you should
obtain a + 9-volt reading at pins 1, 2,
6, 8, 12 and 13 of the IC2 socket but
nothing at pins 3, 4, 5,9, 10 and 11.
These readings are based on empty
IC sockets.

If you do not obtain these read-
ings, power down the project and
rectify the problem. Then, when you
have ascertained that the project has
been correctly wired, make sure no
power is applied to it and install the
ICs in the sockets. Make sure each is
properly oriented and that no pins
overhang the sockets or fold under
between ICs and sockets.

Power up the project once again.
Then use a short jumper wire to mo-
mentarily bridge the S/ contacts of
the terminal strip or barrier block for
S1. You should hear an audio tone
from the speaker. If you do, momen-
tarily bridge the contacts for S2. You
should also hear an audio tone, but
one of a different (higher or lower)
frequency.

When you are sure that the project
is working properly, mount it in the
selected location and run power to it.
Terminate the wires from your front
and rear doorbells at the terminal
strip or barrier block to finish con-
struction and installation. The Elec-
tronic Doorbell is now in service. ME

Say You Saw It In Modern Electronics






