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similar to that found on the familiar
pushbutton telephone. Any number,
including area code, can be entered.

Once a number is stored in mem-
ory, it remains there for as long as
power to the circuit is interrupted.
However, you can deliberately
change it simply by ‘‘dialing’’ in a
new telephone number. Doing this
replaces any previously entered num-
ber. When the circuit is tripped, the
number stored in memory is auto-
matically dialed out repeatedly
(about every 90 seconds) until Tele-
guard detects that the party being
called has lifted the receiver off the
hook at his end.

The timing cycle that controls re-
peated dialing of the number in mem-
ory is provided by IC1, an ordinary
555 timer chip operated in its astable
mode. When the number is dialed
out, the on time of the circuit is ap-
proximately 60 seconds, while the off
time is.about 30 seconds.

A logic low fed to pin 4 holds IC!
in the standby (not tripped) mode as
long as the protective circuit con-
nected to screw-type terminals, A, B
and C of terminal strip 7Sfon Tele-
guard is intact. (Hookups from the

external protective circuits are made
from the screw-type terminals selec-
tively, according to whether the cir-
cuits are normally-open or normally-
closed arrangements. More about the
hookups later.) When the external
circuit is secure, IC2 is prevented
from oscillating. When the circuit is
triggered, by tripping the external
protective circuit, /CI begins its tim-
ing cycle and continues to time out as
long as the external circuits tells it an
emergency exists.

Taken from pin 3, the output of
IC1 is an inverted puilse that is fed to
on/off-hook pin 5 of IC3. This pulse
tells /C3 when to begin dialing out its
stored number. A logic O fed to pin 5
causes Q/ and Q2 to switch on and
connect R/4 and LEDI to the tele-
phone lines. The LED lights, indicat-
ing that a dialtone is available and
outpulsing can begin.

A logic 1 fed simultaneously to
pins 1 and 18 of IC3 starts the out-
pulsing operation. This logic signal is
provided by IC4B, IC4C and IC4D.
Delay network R22/C9 delays the
outpulsing signal by one second to al-
low the telephone line to activate the
dialtone when Q! switches on. When
the 1-second delay time has elapsed,
pins 1 and 18 of IC3 are fed a logic-1
pulse that causes the number in mem-
ory to be dialed out. Timer IC! holds
IC3 in the operate mode for a total of
60 seconds to permit the dialed num-
ber time to ring and the party being
called to answer.

When the on time of IC/ ends, IC3
is returned to the on-hook condition
by a logic 1 fed to pin 5. This discon-
nects the called party. About 30
seconds later, /C! returns to the on
state and the cycle repeats.

Oscillator IC5 generates the audio
signal tone that alerts the called party
to an emergency situation at Tele-
guard’s end of the line. With IC5
enabled only during the on time of
IC1, no tone is generated, so there is
no interference with normal tele-
phone operation.

An additional memory circuit is
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built into Teleguard to provide indi-
cation that the telephone number
stored in memory is not lost due to a
temporary power failure. This is pro-
vided by IC2C and IC2D, which are
connected as a bistable or latch cir-
cuit. When line power is first applied
to Teleguard, pin 10 of /C2 is held
low by means of the delay voltage ap-
plied to pin 12, the result of the finite
charge time of C8. Thus, @3 and
power-line monitor LED2 will be
off. After programming the desired
telephone number into Teleguard’s
memory bank, you can turnon LED?2
by pressing and releasing RESET
switch SI. This causes LED2 to light
and indicate an OK condition, mean-
ing that the number is now stored in
memory. Should there be an inter-
ruption of power to Teleguard at any
time thereafer, LED2 will extingiush
and remain off, even if power is re-
stored to the circuit. If you note that
LED? if off at any time, this tells you
that the number held in memory has
been lost and must be reprogrammed
into /C3 from the keypad.

The keypad used in this project is a
simple 3 x4 switch arrangement, as
shown in Fig. 2. It contains four row
and three column (R1 through R4 and
C1 through C3) “output’’ lines that
connect to /C3 as shown. A common
output connection is not required
with this arrangement. This type of
keypad is the commonest type made.
It can be salvaged from an old calcu-
lator or Touch Tone telephone or
purchased new from any number of
electronics parts suppliers.

Pressing any button on the matrix-
type keypad shorts one column to
one row output line. With the 3 x4
matrix shown in Fig. 2, there are 12
possible row/column combinations,
10 for the numerals 1 through 0, one
for the * symbol and one for the #
symbol. Note that this is the same ar-
rangement used on pushbutton tele-
phones.

Power for Teleguard is supplied by
the ac line. Incoming 117 volts ac is
stepped down by T/ to 6.3 volts ac
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PARTS LIST

Semiconductors

D1 thru D4,D6 thru D10—IN2069 or
similar silicon diode

DS5—I1NS5953A or similar 150-volt zener
diode

D11—1N5228 or similar 3.9-volt zener
diode

IC1,IC5—555 timer

IC2—CD4011B quad NAND gate

IC3—S2560G telephone dialer IC
(AMI)

IC4—CD4081 quad AND gate

LED1—Red light-emitting diode

LED2—Green light-emitting diode

Q1—2NS5401 or similar pnp silicon
transistor

Q2—2NS5550 or similar npn silicon
transistor

Q3—2N3904 or similar npn silicon
transistor

Q4—2N4870 or similar unijunction
transistor

Capacitors

C1,C7,C10—0.01-4F disc

C2,C5—47-yF, 10-volt electrolytic

C3—270-pF disc

C4—100-4F, 10-volt electrolytic

C6—6.8-uF, 10-volt electrolytic

C8,C12—0.1-uF disc

C9,C11—1-xF, 10-volt electrolytic

Resistors (all Y4-watt, 10%)

R1-—22 ohms

R2,R3—750,000 ohms (5% tolerance)

R4,R26—47,000 ohms

RS5,R8—2.2 megohms

R6,R10,R21—10,000 ohms

R7,R15,R19,R20,R22—1 megohm

R9,R14,R23—150 ohms

R11, R16—4700 ohms

R12—33,000 ohms

R13—2200 ohms

R17,R28--100,000 chms

R18,R25—22,000 ohms

R24—1000 ohms

R27—10 ohms

Miscellaneous

F1—Y%-ampere slow-blow fuse

S1—Spst normally-open, momentary-
action pushbutton switch

S2—3pst toggle switch

T1—6.3-volt, 100-mA transformer

TS1—4-lug screw-type terminal strip

Keypad—3 x 4 matrix (Industrial Elec-
tronic Engineers Inc. No. KS 2585 or
similar; see text)

Suitable-size plastic utility box; 6’ or

longer telephone cord with modular

plug at one end; printed-circuit or perf-

orated board and solder posts; sockets

for ICs; holder for F1; ac line cord with

plug; !4 ” plastic spacers (5); insulating

plastic tubing; labeling kit; machine

hardware; stranded hookup wire;

plastic cable ties; solder; etc.

Note: The following are available from A.
Caristi, 69 White Pond Rd., Waldwick,
NJ 07463; pc board for $7.25; S2560G for
$7.50; 2N5401 for $3.00; 2N5550 for
$2.75; 2N4870 for $2.95. Add $1.00 to
cover shipping and handling.

and is then rectified by the bridge cir-
cuit consisting of D7 through DJ0.
The pulsating dc at the output of the
bridge is smoothed to dc by C4 and
C5 and regulated to +3.9 volts by
zener diode D11

Connection to the telephone line is
through L7 and L2 at the upper left of
Fig. 1. This signal is passed through
the bridge rectifier composed of D/
through D4 to assure that the proper
polarity is fed to the telephone line.

Construction

The Teleguard circuit can be as-
sembled on a single-sided printed-cir-
cuit board. You can fabricate your

own pc board, using the actual-size
etching-and-drilling guide shown in
Fig. 3, or purchase one ready to use
from the source given in the Parts
List. Alternatively, you can hand-
wire the circuit on perforated board,
using solder posts. In either case, it is
a good idea to use sockets for all ICs,
both to protect them against heat and
static damage during assembly and to
permit easy troubleshooting in case
of circuit failure. Also, if you decide
to use perforated board, component
layout and orientation should be
basically the same as for the pc board
(see Fig. 3).

Select a plastic box large enough to
comfortably accommodate the pro-
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ject’s circuitry. Before wiring the
board, set it in the bottom of the box,
oriented and positioned as it will be
when assembly is complete, and
mark the five locations' where the
mounting holes (indicated by aste-
risks in the component-layout dia-
gram in Fig. 3) are to be drilled. Re-
move the circuit board and set it
aside. Then drill the holes in the
marked locations.

Decide which will be the top and
bottom walls of the box. In the bot-
tom wall, drill three holes—one for
ac line cord entry, a second for tele-
phone line entry and a final one for
mounting the fuse holder. Size these
holes as needed. On the top wall of
the box will be mounted screw-type
terminal strip 7S/. You will have to
use adrill, coping saw and fileto cut a
slot long and wide enough to provide
clearance for the solder lugs and
screws on the terminal strip and drill
a separate pair of holes to permit the
terminal strip to be anchored in place
with machine hardware. Route the
free ends of the ac and telephone line
cords from the outside into the box
and tie a knot in each to serve as
strain reliefs. Then mount the fuse
holder and terminal strip in their re-
spective locations.

The keypad, switches and LEDs
mount on the lid of the box. Trace the
outline of the keypad’s inner lip on
the lid of the box. Then drill a 4 *
hole in each corner of the traced cut-
out area, using a coping saw to cut
away all unwanted material within
the outline, and smooth the edges
with a file. Avoid removing too much
material; you want the keypad to fit
snug in the cutout. Drill the holes for
the switches and LEDs, sizing the lat-
ter to accommodate panel-mount
eyelet clips. Then apply a spot of fast-
set epoxy cement at all four corners
and midway between the corners of
the keypad and press the keypad into
its cutout. Allow the cement to fully
set before handling the lid assembly.

Meanwhile, wire the circuit board
according to the component-place-
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Fig. 2. Calculator-type keypad with 3 X 4 switch matrix connects to IC3 as
shown to permit the desired telephone number to be entered into memory.

ment diagram in Fig. 3. Pay strict at-
tention to the orientation of all po-
larized components (ICs, transistors,
diodes and electrolytic capacitors).
Also, do not install or handle the ICs
until all wiring has been completed.
Start wiring by installing the resistors
on the circuit board, followed by the
diodes, IC sockets, capacitors and
transistors, inthat order. Thenloose-
ly mount 7/ in place with machine
hardware, plug its primary and sec-
ondary leads into the appropriate
holes, and solder.

Prepare 1912 ”and three 8 “lengths
of stranded hookup wire by stripping
4" of insulation from each end.
Tightly twist together the fine wires
at each end and lightly tin with sold-
er. Install and solder one end of each
of the 12" wires in all holes except
thoselabeled A, B,C,L1,L2and the un-
marked hole between R17 and 7/ in
the Fig. 3 component-placement dia-
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gram. Install one end of each of the
8 " wires in holes A, Band C.

Place the circuit board, compon-
ent side up, to the left of the plastic
box. Tightly twist together the fine
wires in each conductor of the free
end of the ac line cord and lightly tin
with solder. Plug one of these wires
into the left 7/ primary hole and
solder into place. Form a hook in the
other wire, slip it into the side lug of
the fuse holder, crimp shut and
solder. Prepare a 3" length of heavy-
duty standed wire as you did for the
8 "and 12" wires. Form a hook at one
end, slip it into the rear lug of the fuse
holder, crimp shut and solder.

Trim away enough insulating out-
er jacket from the telephone line
cord’s free end to expose 3” of in-
sulated conductors. Clip off and dis-
card the black and yellow wires. Strip
away Y " of insulation from the red
and green wires, tightly twist to-

gether the fine conductors in each
wire, and lightly tin with solder. Plug
either wire into the hole labeled L/
and solder. Plug the other wire into
hole L2 and solder. (The coding of
these wires is unimportant, since the
DI through D4 bridge in Fig. 1 will
deliver the correct polarity signal to
the telephone line.)

Finish wiring the project by con-
necting and soldering the free ends of
the remaining wires to the board as
follows:

From Board Pad To
S2A S2A toggle
S2B S2B toggle
LEDI], K LED1 cathode
LEDI1, unmarked LEDI1 anode
C1 C1 on keypad
C2 C2 on keypad
C3 C3 on keypad
R3 R3 on keypad
R2 R2 on keypad
RI R1 on keypad
R4 R4 on keypad
S1 S1, either lug
S1 S1, other lug
LED2, K LED?2 cathode
LED2, unmarked LED?2 anode
A lug A on TSI
B lug B on TS1
C lug Con TSI

Before connecting and soldering any
of the wires to the leads of LEDI and
LED?2, slip a 2" length of insulating
sleeving over the wires. Tack-solder
the wires to the leads of the LEDs,
and push the sleeving up over the
connections and bare wire leads to
protect against short circuits. Gently
press the LEDs into their eyelet clips.

Plug the free end of the stranded
wire attached to the rear lug of the
fuse connector into the free 7/ pri-
mary hole and solder.

Remove the hardware loosely se-
curing the transformer to the circuit
board. Feed five 6-32 X 1" machine
screws through the mounting holesin
the bottom of the box from the out-
side. (Be sure to keep 7'/ from swing-
ing free as you do this; otherwise, its
leads may tear loose from the board.)
Slide a % " or 2" plastic spacer over
each screw end. Now align the screw
ends with the holes in the circuit
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