TO COMPLEMENT
THE SECURITY
VARI-LIGHT

OPT0

BY A.R.WINSTANLEY

IE Opto Repeater is designed for use

in conjunction with the Security Vari-
Light project (lust month) and serves to
present a more realistic overall illusion o
the prospective prowler,

Although the Security Vari-Light will
operate a single lamp (or comhination of
lamps not excecding S00W), the dis-
advantuge is that only one room can be
controlled in this manner.

The Opto Repeater utilises a photo-
transistor (o detect when the main
Security Vari-Light is on and, when illu-
minaled by the main lamp, operates a
secondary lamp for a preset period,

OPTICAL COUPLING

Thus a system of optical links are used
to enable the “master™ lamp to control
lights in other rooms, so that a larger
section of the household appears to be
inhabited at night,

The design has been kept simple, the
use of complex logic circuitry having
been avoided, since the constructor may
well wish Lo asscmble more than one unit
for use around the home. The low cost of
lhe Opto Repeater will help him to do
this.
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REPERATER

CIRCUIT DESCRIPTION

Fig. 1 illustrates the circuit dingram for
the Upta Repeater. TR is the remotely
located photo trausislor connected via
PLI1 and SK | (o the trigger input (pin 2)
of IC 1, This integrated circuit is a 553
limer wired as a simple monostable, the
period of which is determined by R2 and
C1. This RC network scts the time period
to aboul & minutes or so but this may
vary in reality, due to quite large munu-
facturing tolerances on C .

When TR is in Jarkncss, it in eftect
exhibits a high resistance, such that pin 2
is virtually at the supply potential.
However, as light starts to lall upon the
photo-transistor the vollage al its collec-
tor will fall, bringing down with it the
trigger inpul of IC T until it triggers.

Thus when the Security Vari Light
illuminates, the position of TR will be
such that the pholotransistor will be illu-
minated as well, causing 1C1 to trigeer.

When the e, commences timing, ils
output (pin 3) rises to a little less than the
supply rail voltage and (his causes a
mainsrated relay RLA to activate. Con-
sequently Lthe contacts RLA1 close and
complcte a circuit hetween the mains sup-

ply and the remote lamp plugged into
SK2.

The timer i.c. will then continue with
its timing cycle and under normal cir-
cumstances Lhe relay will deactivate at
the end of the timing period, thereby
exlinguishing the remote lump,

In fact, for mormal vperation to occur
1t 18 necessary thal the triggering period is
less than the liming period set by R2 and
Cl. This means that the Security Vari-
Light must illuminate TR for 4 period
less Lhan the timing perivd of IC 1.

If the trizger lime cxcesds the RC
timing period then the i.c. will re-trigger
and commence timing again until the
trigger signal diminishes, that is, the
master lamp extinguishes. The Oplo-
Repeater’s timer will then reset itself also.

MAINS POWER

The Oplo Repeater is mains powered
through 11, a centre-tapped transformer
which steps down the mains voltage ap-
plied to its primary winding to about 12V
a.c. This is full-wave rectified by D3 and
D4, and is then smoothed by C4 ta
produce a d.c. potential of approximately
16V within the maximum rating of the
timer j.c.

R3 und C3 form a filter which reduces
the ripple present after smoothing, to give
an improved supply rail quality.

Mains power is switched by 51, In the
SECURITY muode, the Opto Repeater
operales as dictated by the light fulling
upen the phototransistor; in the Bypass
pasition, power is routed straight through
to SK2 via F2 so that the electromic
cirenit is disconnected and the lamp is
continuously illuminated. In the centre
OFF position, both lamp and timer are
disabled.

However, the presence of an arc sup-
pressor, X 1. means that sume power may
be transmitted through it when S1 is in
the BYPASS mode. This neans (hat
although the transformer primary may
appear to be disconnecled, the electronics
may in fact be purlially operative, but this
is nothing Lo worry ahout,

Fhototransistor mounted in a clear
fronted plastic box.
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COMPONENTS %

Resistors See
R1 100k0
R2 4. 7ML
R3 158
All $VW carbon +5%
Capacitors
C1 100uF, 25V elect, radial lead
cz2 0-01uF polyester C280
c34a 470uF, 25V elact, radial lead (2 off)
Semiconductors
D12 1N4148 silican (2 off}

034 TNA001T silican (2 off)
TR1 2NE777 npn photo-darlington
1C1 555 timer

Miscellaneous

T Miniature mains transtormer, 12Y-0-12V, 100mA sccondary
S1 d.p.d.t. centre-off miniature toggle
SK1 3-5mm jack socket

SK? Mains panel maunting sacket
PL1 3-5mm jack plug _
PLZ2 Shrouded pin mains plug {(for SK2)

FS1 20mm, E00mA fuse with chassis mounting holder
Fs2 20mm, 2A fuse with p.c.b. mounting clips
LP1 240V mains neon indicator with integral limiting resistor

X1 Mairs R-C contact suppressor

RV1 Mains transient suppressor Z250D

RLA Ultra miniature high power mains relay, 12V, 40080 coil. contacts

rated at 240V, 104

Consuole type case, 216 x 130 x 78mm lrear) x 47mm [front}—BIM typa 1006;
clear plastic box, 60 = 45 x 25mm (for phototransistor); single sided glass-tibre
p.tb. 92 x 4bmin; 8 pin d.il holder; 24/0-2mm wire {for mains wiring); 7/0-2mm
wire: 3-core, 6A mains cable; twin core cable (approx. 4m); 3-way tag strip (2 oft);
grommet; F-clip: standard 3-pin mains pluy with 5A fuse; self-adhesive fest (4 off);
Veropins; mounting hardwara (nuts, screws, washers and p.c.b. guides).

LP1 is the POWER oN indicator formed
by o neon bulb with integral hmiung
resistor. It may light up when S1 is in the
BYPASS setfing: this can he attributed to
the location of X1, and be disregarded.

RV1 is a mains transient suppressor
but this, along with X1, is optional and
may not prove entirely essential. Both the
transformer and lamp are fuse-protected
by FS1 and FS2 respectively.

Fig. 1. Circuit diagram of the Opto Repeater.
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PRINTED CIRCUIT BOARD

Since both mains and low d.c. polen-
tials are intermixed in the circuit, the unit
has been constructed on a single printed
circuit board, see Fig. 2.

Constructuon is straightforward with
the following possible exceptions. RLA is
an “Ultra Miniature High Power Mains
Relay”, available from Maplin, part num
ber YX97F, and other types may not be
pin-for-pin compatible with the holes
drilled in the p.c.h.

F52 iz a printed circuit mounting type
20mm fuse clip and four 1-5mm diameter
holes are required in the circuil panel, as
indicated. It may also be wise to use an
#-pin i.c. holder for the timer.

CASE

The case chosen for the project was a
plastic console, type BIMI006 which
measures 210 x 125 x 41lmm (front) X
62mm (rear), with an aluminium top
panel. SK2 was fixed on one side of the
box with the jack socket SK1 fitted to the
rear. The neon lamp and toggle switch
were fitted on the front panel.

Four mounting hales, one in each cor-
ner, are shown in the p.c.b. which permit
mounting by M2-5 or 6BA screws, nuts
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Fig. 4. Asscmbly of the
phototransistor unit, Note that
the curved tace of TR1 is
photosensitive.

Fig. 2. Full size track pattarn and component layout for the Oplo
Repeater circuit board. Note that the board is designed to accept y
the Maplin “ultra miniature high power mains relay’’.

Plastic "stylus” box housing tag
strip and TR 1.

The completed prototype p.c.b. assembly. Note the use View inside the conscle case showing the relative posi-
of an ic. holder for IC1 and Veropins tor all wired tions of the main components.
cannections.
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Fig. 3. Interwiring diagram. Mains input cable must be securely clamped
with a cable clamp or strain relicf gland.

and spacers but the prototype was moun-
ted verticallv using special plastic clip-in
guides,

It is essential 1o ¢nsure thal i the p.e.b.
is fitted vertically, there is no possibility
whatsoever of the fuseholder FS52 coming
inlo contact with the metal front panel, It
is desirable therefore Lo place the p.c.b,
such that FS2 is downwards, against the
floor of the non-conductive case.

WIRING

Full interwiring details are given in
Fig. 3. Mains wircs must have 4 rating of
4.5A 250V a.c., typically a 24/0.2mm
wire. It is a pood idea to insulate all mains
soldered joints with p.v.c. sleeving to
avoid aeeidental shocks.

Other wiring can be completed with
7/0-2mm general purpose wire. Several
flying leads come from the p.c.b., some
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of which are mains-rated, and the point
al which they connect with the board,
terminal pins should be used.

A threc-way tag siurip carries connec
tion for the neon lamp and mains
transformer as shown in the construction
diagram, and one of the tags is earthed
and screwed Lo one of the transformer
mounting screws. Thus it is through the
tag strip that the transfornier is earthed.

It 1s necessary W earth the metal front
panel of the consolc and this cun be
achieved by soldering an earth wirc to the
metal body of the switch, or hy placing a
large automotive tyFe tag under Sl1
mounting nul inside the case.

Furthermore, it is  important that
precautions are taken to ensure thal the
three-core mains cable is secured so that
it cannot pull out. A grommet should be
fitted at the point of entry and some form
af retention clip must be used (o secure
the cable.

PHOTOTRANSISTOR

The phololransistor was soldered (o a
three-way tag strip and then bolted into
an old hi-fi stylus box which had a
transparent front. The curved face of the
lransistor musl poinl outwards since this
is the lipht-sensitive side of the device. See
Fig, 4 for details.

Twin-core cable can then be used
{maximum length of about 4 metres) LW
vonneel TR 1 (o the console by means of
a 3-5mm jack plug and socket.

TESTING

With construclion now  completed,
check the wiring tharoughly, especially
those sections of the assembly which are
it mains voltage. Connect a suitable
maing lamp (300W maximum) to the 6A
Cauro-type plug and insert this inta the
console. Also connect the photo
transistor unit but place it in complele
darkness, lor example, In a light-proof
box. ’lug the Opto Hepeater into the
mains, with a snitably fused 5A plug.

Set S1 to the sECUrITY position and
the lamp may illuminate straight away.
However, after a delay of up to abour 10
minutes it should extinguish. By tem-
pararily exposing the phototransistor to
light, the mains lamp should illuminate
for & controlled time period.

If this period is too long, in excess of
15 minutes, then the method of caorrecting
this is to redoce the value of R2 on the
printed circuit board.

Il illumination of TRI does noi causc
the mains lamp to operate, then check
that the wiring of TR, both al the lag
strip and the jack plug. Also make surc
that TR1 is facing the right wayv. You
should also hear the relay click on and
off this Indicates that the photo-
Lransistor is Lriggering lhe i.c.

INSTALLATION HINTS

It is obvious that the main Security
Vuri-Light needs to be posilioned first
and then the location of the phototran-
sistor controlling the Opto Repeater can
be determined. The phototransistor must
be placed so lhat when (he main lamp is
cxtinguished it is in relative darkness, and
when alight it is cxposed to that light.
Tests carried out on the prototype
showed that the distance between the sen-
sor and main lamp can be up to about
four metres. .

It is important that light from the
“remote” lamp does not fall onto the
phototransistor controlling it. I Lhis
should happen, the Opta Repeater will
latch, so that the remote lamp will be
conlinually alight.

If a bedside lamp is used in conjunc-
tion with the Opto Kepeater, and this is
the author’s anticipated application, then
it is desirable that the console is placed by
the bedside with the lamp to enable the
uscr to switch the bedside lamp on and
oft using the RYPASS facility. Then it is es-
sential that the phototransistor is placed
vutside the bedroom so no optical feed-
hack problems should arisc. O
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