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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relay BRLB and the Timmvg le.d,
indicator, D3. The reed contacts
RLB1 then close and supply power
to the logic section.

This in turn activates the switch-
on reset circuit (IC2d) and then the
logic sequence starts up in the man-
ner  described, causing the mains
lamp to operate in a psendo-random
fashion.

If the timer is not needed, it can
be bypassed by setting S4 to ouT
which disconnects the timer circuitry
and provides power straight through
to the logic.

POWER SUPPLY

The power supply is a standard
type in which 240V a.c. is stepped
down by T1 to about 9V ac., and
subsequently fullwave rectificd by
D38 and smoothed by C7 to give
ahout 12V d.c. at no lead. D2 is
the rowrr led. and illumingles
when  the Security Vari-Light  is
switched in,

In the sEcuriTy mode, S5 (the
mode switch) passes mains current
through to T1 primary winding and
then the random logic sequence will
operate the mains lamp, and this
can then be timer-comtrolled if de-
sired, However, 55 can be moved to

the pypass mode and this will supply
power to the lamp continnally, by-
passing the electronics,

S5 is avtuwally a cceolre-off type so
when in middle position, both the
electromics and the lamp will be
completely  disconnected from  the
mains sopply.,

However, the presence of X1 pro-
vides a ronte for mains power when
83 is in the Byrass mode, so cven
though the electromics are discon-
nected, enough power may he trans
wmitted through X1 to operate the
cmos. As g result of this the light-
emitting diodes glow very dimly.

MAINS
SUPPRESSOR

Finally, the
mains conlacts of
BLAl1 are pro-
tected by a sup-
pressur nebwork,
X1. This reduces
coolacl wear and
prevents maing
transients Trom
working through
the power supply
causing the logic
section to  mal-
function. Protec-
tion of this
nature  is  in-
creased by  the
mains  fransient
suppressor, RVI1.
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PRINTED CIRCUIT BOARDS

Construction is relatively straighl-
forward, because nearly all compo-
nents, including the maios relay, are
mounted on iwo specially-designed
printed circuit boards.

The first p.ch., which carries the
power supply and timer section, is
shown in Fig. 2. This is mounted ver-
tically using metal brackets or plastic
vertical p.ebe guides, Assembly of
components is as indicated in the
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diagram, noting that Veropins should
be used where flving leads are taken
off the board. Alsv an eighlt-pin d.il
holder is nsed for TC4 to prevent
damagoe vccurring to the ic. when
soldering. The reed rclay wsed is a
Maplin type TX51F, other makes
may naol be compatible with the
holes in the p.cb.

The arrangement of components
on the second board is illastrated in
Tig. 3. The relay for this layout is
a Maplin 3A mains relay type
YX98G, this will sulder direotly to
the circuit bpard. T'52 is a2 20mm
p.c.b. mounting type, rated at 2A.

The inlegraled circuils ICZ and
IC3 are cmvos devices and are par-
ticularly sensitive to static electri-
city. Do not remove the devices
from their canductive packing until
they can be ioseried into their re-
spective holders on the board.

CASE

The case used on the prololype
was a plastic Verobox tvpe 202-21311
which has dimecasions 138 x 190 x
91mm. As mentioned earlier, il is
recommended to fx the timer p.c.b.
vertically to obtain the most com-
pact arrangement, layout is other-
wise mot loo critical. Xeep the
lengths of mains wire to a mindmum
and away from fthe mains inter-
wiring, this will cnsure that no
prohlems are caused by mains inmter-
ference,

The timing resistors RG12 are
soldered direcily to the iags of 81,
in accordance to Fig. 4. This dia-
gram details all necessary inter-
wiring and must be followed closely.

The earth input is connected to
the mounting frame of the trans
former, and this is accomplished by
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using a solder #ag fixed under one
of the transformer mounting baolts,
Tt is essential that the fromt panel,
which is made of aluminium, is also
soundly earthed, remembering that it
is anodised, so this mwusl be remaved
al the sarthing point.

It is of prime importaoce that
the three-core mains cable is pro-
perly secured so that it will not
pull out and for this, a cable re-
tention clip and grommet are uti-
lised.

SK1 is a “Luro-Facility” 6A 250V
mains socket and is a clipin type.
A suitable cutout (28 x 23mm) is
made in the top half of the case, at
the rear. IL may be necessary to
secure Lhe socket with an adhesive,
since the rather thick case wall may
prevent the socket from  clipping
intv position properly,

MAINS WIRING

All mains interwiring should be
completed using 24/0-2mm B6A wire.
This iz thick cnongh to carry the
required rurrent but can be soldered
lo the small tags on the rcar of
the muins oN/ofFF switch, 55. losu-
late each maing joinl with 2mm bore
p.v.t. sleeving for additional safely.

The remainder of the interwiring
can be completed with standard
7/0-2mm wire. Use of several
colours assists with checking, later
on.

There are Ltwo light - emitting
diodes fo he fixed 1o Lhe Iront
pancl, and this can be achieved with
twa transparent lens-clips or the
standard black bhezel clips.

To label the controls on the front
pancl alfter the panel has been
drilled, wuse Tub-down lettering
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SECURITY VARI-LIGHT

Fig. 2. (opposite page) The component layout
and full size track artwork for the timer/power
supply printed circuit beard. The four mounting
holes are for securing the hoard to the p.c.b.
brachels. These can be seen in the photograph
of the prototype also shown.

Fig. 3. (lell) The Security Vari-Light main control
logic board component layout and full size track
artwork. This board is maunted on spacers off
the hattam of the case. Pholograph (helow)
shows the finished p.c.h. assembly from the
prolotype modsal.

(available from stationers and some
compaonent suppliers), after which
carcfully applv several light coats
of protective clear lacquer. This will
help prevent the leliers from lifting
off.

CHECKING

Check out very carclully all wiring
and soldering, prior to switching on.
Ensure that the mains plug is fitted
with a 3A fuse and then plug a
lamp (500W wmaximum power) into
SKI. With S5 at orr (centre) and
S4 to TIMER 1IN, plug into the mains
and switch on by moving S5 to
security. This should cause Lhe
rowgk lLe.d, to light up. The TIMING
led. may or may nol be alight,
but either way, pressing 52 will acii-
vate the timer and the mains lamp
should also light up. Pressing 83
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/ "MA]NS INPLT

FRONT PANZL ~—
EATH MELITRAI

2N

COMPONENTS

| LIGIC RC.B,

Resisters

R -8
1ML (2 aft)
4+ 7kE2
i5k0}
8-2MO (7 off)
ATk (2 off)

R15, 18 47CL) (2 off)

R17 10k

AlLEW carbon film 45%

Capaci‘rors
C1, 0-1uF polyaster C280 (2 off)
Ce 10CpF 26Y elecl, radial lzad
Ca 0-0uF polyester C230
C4 1pk 38V tantalum bead
cE £70pF 26V elact, radial lzad
c7 1,000uF 25V eect, radial iead

Semiconductors Fig. 4. Interwiring diagram. Note that resistors R6 and RY are soldered onto two
D1, 4 TN£148 silicon (2 of) unused switch tags on the unused half of 51. The front panel earth wire was
D23 TIL2200-Zin. red le.d. (2 off) soldered to the metal case of S5.

D5-8 WOOE B0V, 14 bridge recl Mar

TR1,3 BCI108C silicar npn (¢ off;

Re BFY32 siliccn npn

1G4 B5E timar ) _ .
1C? 40703 CMOS quad 2-input EXCLUSIVE-OR gate _‘\E
IC3 40158 CMOS dual 4-bit snift regisier

IC4 7655 CMOS timar

=

Smtches

2-polz, E-way rotary

push-to-make momentary action (2 off)
s.p.d.t. miniature toggle

dopdl cenlre off miniature toggle

Miscellaneous
Rv1 240V mains Transient suppressor 72800 page 826 Yy
X1 mains R-C contact suppressor : !
RLA  mineture meins ralay, 12V, 2062 coil, contacts rated at 240V, 54 |H ALL DIMENSICNS 1IN mm
RLB cncapsulated read ralay, 9-12V, 1k coil, BCV, 200m & contacis -
51 20mim, 1A fuss with chassis mounling holder Fig. 5. Front panel drilling details.
F32 20mm, 2A fusz with p.c.b. maunting clips
T miniature mzains transformer, 3V, 250m & secondary
SK mains panel mounting socket
PL1 shrouded pin mans plug (for SK1)
Case, Verobox 202-2131 sizz 138 = 180 x 97mm; single sided p.c.b.s. size
85 » 65mm and 105 » Bimm; 18-pin d.LL nolder; 14-pin d.il. holder; 8-pin d.i.l.
hclder{?oﬁ‘) 24/0-2mm wire "fO' mring wiring); .*,“’ “2mmwire; Poclip; grommet;
kot 3-core mains cahle; stardard 3-pin mains plug with 3A fuse: self ad-
hasiva feef (4 ofF); Veroning: soider tags; mounting hurdware [nuls, scrows.
wasners and p.c.b. bracke:r or guidel.




should extinguish the lamp and the
piMING indicator, This indicales that
the timer functions correctly. Fol-
low on by testing other [uactions,
Using a stopwatch, check the time

View inside the
finished prototype
modelclearlyshow-
ing the mounting of
the mains sochet
SK1, and how the
mains wiring Is
saparately held to-
gether with cable
ties.

perivd obtained with the pmer set
tp the two hour delay setting. The
result obtained will give a good indi-
cation of the accuracy that can be
expected on othcr scttings.

If the timicr is discovered to be
unacceptably inaccurate, the simplest
remedy is lo change the value of
C5 accordingly. Wilh the prototype,
the theoretical two hour delay came
out actually as more than 50 per
cenl over this: 3 was reduced to
220uF, The delay then was abuoul
one and threeyuarter hours, which
is more acceptable. :

APPLICATION

fith the model snitably tested
and functioning it can be pressed
intp service. It is possible tv use the
device with any maigs lamp (or
number of lamps) totalling not more
than 500 watls.

Floor-standing spollight units work
well as a deterrent if located in the
hallway or necar to the entrance of a
room.
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