





49.890 MHz and are crystal con-
trolled for stability. They are basical-
ly amplitude-modulated oscillators,
with Q2 dc biased by R8, R9 and
R10. Capacitor C6 operates as a
short circuit at 49 MHz, which places
Q2 in a common-base configuration,
thus maximizing stability and prevent-
ing unwanted spurious oscillations.
Because the crystal is in series with
the emitter of Q2, emitter current is
very sinusoidal and free of a strong
second harmonic. Capacitors C8 and
C9 make up a voltage divider that
feeds a small amount of the r-f out-
put back into the emitter of Q2. In-
ductor LI and capacitors C8 and C9
tune the circuit to resonance. Capa-
citor C7 bypasses Bl at 49 MHz.
Audio oscillator QJ modulates r-f
stage Q2 and is dc biased by R4
through R7 so that Q7 operates as a
common-emitter amplifier. Capaci-
tor C4 connects the emitter to
ground for ac signals to maximize
gain. The QI stage has an open-loop
gain of 1 to maintain oscillation.
Since QI’s gain is directly propor-
tional to the dc emitter current, the
value of bias resistor R4 must be
chosen to provide unity gain at the
selected frequency (see ‘“Transmitter
Component Values’’ table for the
values of this resistor and other fre-
quency-determining components).
To adjust the percentage of modu-
lation, the value of R4 can be varied
by + or — 5,000 ohms. Trimmer R/

permits fine tuning of the operating
frequency. The audio output of Q1 is
coupled by C5 to the base of Q2 to
modulate the dc bias level and r-f
amplitude. This is readily accom-
plished because Q2 operates as a

common-emitter amplifier at audio
frequencies.

Transistor Q3 is a power MOS-
FET that provides connection to a
normally closed security switch. This
external security switch connects the
gate to ground, thus biasing off Q3.
Should this switch open, RI1I for-
ward biases Q3 and applies battery
power to the transmitter.

When a normally open security
switch is used, Q3 and R1I must be
omitted, allowing the external secur-
ity switch to turn on and off the
transmitter directly.

The Receiver/Decoder

Shown in Fig. 2 is the complete sche-
matic diagram of the receiver/de-
coder with QI operating as a super-
regenerative detector. It serves as

ECODER PARTS LIST

Semicondnctorég
IC1—LM358 op amp
1C2—1LM567 tone decoder
IC3—CM7555 CMOS timer
1C4-—-74LS90 TTL counter
1C5—741L.S42 TTL decoder
Q1—2N918 npn transistor

Capacitors

C1,C3—0.0033-uF ceramic disc

C2,C4—24-pF high-Q disc

C5—10-pF, 16-volt radial-lead electro-
Iytic

C6—0.037-uF Mylar

C7—0.1-pF Mylar

C8—10-pF high-Q disc

C9—22-uF, 16-volt axial-lead electro-
lytic

C10,C11—1-uF, 50-volt axial-lead elec-
trolytic

C12—0.0022-uF Mylar

C13—0.015-uF Mylar

C14—0.022-uF Mylar

C15—0.0027-uF Mylar

C16—0.0039-uF Mylar

C17—0.01-pF Mylar

C18—0.012-uF Mylar

C19—0.018-uF Mylar

C20—0.027-uF Mylar

C21—0.039-uF Mylar

C22—220-pF, 16-volt radial-lead elec-
trolytic

C23—5-pF high-Q disc
C24—100-uF, 6.3-volt miniature
radial-lead electrolytic

Resistors (V4-watt, 5% tolerance)
R1-—2,200 ohms
R2,R12-—10,000 ohms

R3--47 ohms

R4-—2,000 ohms
R5,R6,R13—100,000 ohms
R7—470,000 ohms

R8—4,700 ohms

R9—6,200 ohms

R11—20,000 ohms

R14—56,000 ohms

R 10—100,000 ohms, 1% tolerance

Miscellaneous

FB1,FB2—Vhf ferrite bead

RFCI1,RFC2—R-f choke (14 turns 28-
gauge magnet wire wound on No.
FT-23-43 toroid core—see text)

T1—Receiver transformer (special
order only—see Note below)
Printed-circuit board; sockets for
ICs; 22-gauge stranded hookup wire;
8" 7-conductor ribbon cable; ma-
chine hardware; solder; etc.

Note: For components and kit availabili-

ty, see Note at end of Power Supply/
Display Parts List
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Fig. 3. Schematic diagram of power-supply/display circuit.

power buses go to the power-sup-
ply/display subsection shown in Fig.
3. Ac line power for this circuit is de-
livered through a 12-volt ac wall
transformer via the ‘12 Vac’’ input
connectors. An optional 12-volt
backup battery can be wired across
the connectors at the upper left.

Electrical noise is filtered out of
the line by RFCI and RFC2 (radio-
frequency chokes) and C! through
C4, and DI prevents current flow
from the ac-driven supply into the
battery supply.

A +5-volt power supply is made
up of RECTI, ICI, CS5 and C6. Ex-
cept for K1 and the LEDs that make
up the display and indicator systems,

which operate from the pulsating 12
volts dc available at the + output
from RECTI, all receiver/decoder/
driver circuits are powered by the 5-
volt supply.

When a tramsmitter is active, the
logic-0 pulse generated by the tone
decoder in the receiver is coupled in-
to the Fig. 3 circuit via pin 2 of the
miniconnector through C7into timer
IC4#’s trigger input at pin 2. The
timer lengthens this pulse to a few
seconds and passes it to JC5A. The
low signal at pin 3 of IC5A is then
used to arm piezoelectric buzzer PBI
to tell you that a transmitter has been
activated. The low output from
IC5A also sets a flip-flop made up of
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IC5C and IC5D, causing its output
to latch in a low state, K1 to energize
and ALARM LED2 to light. The relay
RESET switch S1 is operated to reset
the flip-flop.

If a piezoelectric buzzer isn’t used,
a 10,000-ohm resistor must be in-
stalled at R9 in Fig. 3. You can have
either PB1 or R9—not both.

The four BCD lines from the re-
ceiver/decoder go to the Fig. 3 cir-
cuit via miniconnector pins 4
through 7. These lines carry a num-
ber between 1 and 9 that indicates
which of the 10 channels the decoder
is tuned to has been activated. These
four lines go to quad storage latch
IC3 and then on to IC2.
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A 10-Channel Wireless Home Security’
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Fig. 10. Wiring guide for power-supply/display board.

and any type of hookup wire for the
leads that go to S1, the piezoelectric
buzzer if it is to be used, and the Nor-
mally Open Relay Switch pads.

For RFC on the receiver board,
wind 14 turns of 28-gauge magnet
wire on a No. FT-23-42 toroid core.

Fig. 11. If display array and discrete LEDs are to protrude through front panel,

Both RFCI and RFC2 on the power-
supply board are wound on the same
No. FT-23-43 toroid core. To pre-
pare this double RFC, twist together
two 6" lengths of 30-gauge magnet
wire (about 30 twists) an wind five
turns of the twisted pair on the toroid

mount them on the rear of the board. Observe proper orientations.
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form. Be sure to start and end with
the same conductor for each RFC, as
shown in Fig. 2, when installing the
assembly. Don’t cross-connect the
windings!

If you wish to have the wireless
pass-through option, install diode
D3 as shown in Fig. 3. Now K1 will
reset whenever the transmitter for
channel 1 is activiated, allowing you
to pass through a monitored en-
trance without tripping the alarm.
The wired receiver/decoder and
power-supply/display boards are
shown in the lead photo.

Select an enclosure for the receiver
system that is large enough to accom-
modate the receiver/decoder and
power-supply/display boards with-
out crowding, as well as the backup-
battery option if you plan on using it
and installing it internally. Drill
holes for mounting the receiver/de-
coder and power-supply/display
boards (receiver on the bottom pan-
el, power-supply on the top panel);
the antenna and transformer cable
(in different sides); and the LEDs
and the S/ RESET switch. Line the
hole through which the wall trans-
former cable is to enter the enclosure
with a rubber grommet.

Cut a slot for viewing the LED dis-
play. Then drill mounting holes for a
2-contact screw-type terminal strip
on the rear wall and for the piezo-
electric buzzer (if you decide to use
it) on the front or one of the side
walls of the enclosure. The wires
from the relay’s contacts go to the
terminal strip.

If your wall transformer has a con-
nector on it, cut it off and prepare
the cable for soldering. Pass the ca-
ble through the grommet and tie a
knot in it about 6 ” from the prepared
end. Solder the conductors to the
pads labeled 12 vaC. If you plan on
using the battery backup option,
solder 8" lengths of hookup wire to
the pads labeled 12 vDC.

Mount S/ in its hole and the termi-
nal strip on the enclosure. Then use
Y " spacers and 4-40 X Y2 " machine
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