BE AT HOME'

SECURITY
Vari-Ligh

BY A.RWINSTANLEY

WE ARE constantly reminded thal
burglaries on private homes
seem to be continuously om the im-
crease, Everyone can take obvicus
precautivns like locking doears and
windows, but the device Lo be de-
scribed here offers a more subile
means of combating casual prowlers
and hurglars.

1L does this by tricking the would-
be prowler intv believing that the
house is occupied at mnight, even
though the occupants are out.

The Security Vari-Light is a unit
designed for use with Hoor-standing
standard lights or table-top lamps,
therefore installalivn is very simple.
The Security Vari-Light operates the
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lamp on a random cycle which has
been carefully designed to give a
realistic effecl.

A timer cirenit is incorporated so
that the svstem will switch on atter
a predetermined delay of between
two to seven hours. Having lights
flashing on and off at four o’clock
in the morning could be deemed
counterproductive, as this may draw
attention Lo the house, The timer
will help to overcomne this and can
be switched omt if it is not required.

REPEATER

The syslem has been further de-
veloped and although this umit is
designed lo control just one lamp,
by adopting a syslem of optical
links, “repeater” umits can be cm-
ployed tv operate lights thraughout
the house. The object in this re-
spect, is to avoid having to alter
any of the house’s existing lighfing
and wiring, in order to make instal-
lation an easy matter.

Furthermmore, by employing opt-
cally-coupled repeater units fo drive
olher lights, mains wiring is avoided.
Instead, a lighl scnsitive cell con-
nected to the repealer unit de
tects when the “main” security light
is illuminated, and causes a second
lamp to light up. Indevd, by making
several photo-resistars “look at’” the
main Securily Vari-Light, almost any
number of secondary lamps could be
controlled in this mannper.

CIRCUIT DESCRIPTION

Fig. 1 is the circuit diagram for
the Security Vari-Light and it can
be divided intv two distinct sections,
the Timer/Power Supply section and
the Logic Control section, the latter
to be described first.

IC3 comprises two four-bit shifl
registers, a cmos 4015 is nsed, and
by connecting the Q4 output of the
first shift register to the D inpul
of the sccond, a single eight-bit shift
register is formed. The cLock and
rESET pins for both registers are
connected in parallel for this appli-
cation.

ICT1 is a simple 555 astable mulli-
vibrator which provides a low-
frequency clock signal, approximately
one clock pulse every ten minutes
is passed tv the shift registers. An
EXCLUSIVE-OR gate, a c©mos 4070
is the only other logic element and
this device conlains four scparate
gates, all of them utilised in the
circuit,

LOGIC CONTROL

The circuit operation is as follows.
Upon jnitial application of power, a
reset pulse is delivered by IC2d Lo
the shift registers, the outputs of
which arc then cleared to zero.
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Simuolraneously, the frst positive
clock transition is despatched by ICI
but the effect of this upon the logic
circuit is cancelled by the switch-on
resel pulse,

Since the inputs of IC2L are at
logic zern, the output of ICZb is
also zero, remembering that IC2. is
an  ExcLusive-ur  funcltion,  How-
ever, IC2c is connected as an inver-
ter since one input is permanently
wired to logic 1. The logic 0 genera-
ted hv IC2b, then, is inverted hy
IC2¢ 1o gencrate a legic 1 which
ie injected into the para input of
1C3a.

In effccl, IC2h and IC2¢ have com-
bined fto form am EXCLUSIVE-NOR
gate which serves to “start up’ the
shifl registers and  prevent them
from remaining at logic zerp, as
detailed carlier, The pseudo-random
sequence will lhen follow on with
each snccessive pasitive clock pulse,

SHIFT REGISTER

The output from the shift register
is taken from the Q1 bit of IC3h
(pin 13) and it is here that the
pseudorandom pattern will bhe ob-
served. 'This is inyerted by 1C2a and
drives a high-gain transistor swilch
comprising of TR1 and TR2, which
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Fig. 1. Circuit diagram of the Security Vari-Light.

themselves complete the circuit to
the mains relay RLA.

Thus when the output of IC3b
tQ1) is low, which il is for the first
five steps of operation, (hen this is
inverted by IC2a to form a logic
one. This high signal activates the
relay RLA through Lhe Uransistor
switch, so that the contacis RLAL
close and power is applied via the
maing socket SK1 to the mains
lamyp, so the lamp illuminates.

Since Lhe logic 0 output of the
shift register (Q1 of IC3b) is inever-
ted by IC2a to form a fogic 1. this
meaus thal the lamp will illuminate
immediately upon power switch on.
It will extinguish when a logic 1
eventually reaches pin 2 input of
124,

After ten minutes or so, the clock
generalor will deliver another posi-
tive-going pulse which will advance
the shift registers hy one step. The
logic cireuit will now generate the
psendo-random seguence, the lamp
switching on and oiff accordingly.

TIMER CIRCUIT

A timer has heen incorporated
which will operate the logic section
for a predetermined period, belween
approximately twoa to seven hours,
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and will then disconnect the lamp.
Thus the user can set the Security
Vari-Lighl lo operate randomly far
a suitable period while he is away,
the device will then turn off aulo-
matically.

The timer is formed by IC4, a

cmos 7555 connected as a mouno-
slable, Timing is initiated by closing
52 temporarily and the timer can be
reset by clasing 83, it reguired,

TIMING PERICD

The timer perind is controlled by
resistors R6-12, and C3. By rotating
51 one may adjust the value of the
timing resistor network and thus the
timer period can be altered as re-
quired. One problem with a simple
circuit of Lthis type is the leakage
current through the timing capacitor
C5. The long time constants which
are required imply that a large-value
capacitor is needed, speccilically, an
clectrolytic tvpe. These have high
leakage currents which greatly affect
the accuracy of the timer. With C5
at 470uF, each 8-2 megolun timing
rasistor eorresponds to a delay of one
hour,

When the Umer is initiated, pin
3 of TC4 goes high, and Llhis i1s
bulered by TR1 ta drive the reed
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