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No. 1 LIST BAKERS DOZEN PACKS

All packs are £1 each, if you order 12 then you are

=<1 entitled to another iree. Please state which one you
= want. Note the figure on the extreme left of the pack

ﬁ ref number and the next figure is the quantity of items

in the pack, finally a short description.

BD2 § 13A spurs provide a tused outfet tc a nag main
where devices such as a clock must not be
switched off.

8D7 4 In flex switches with neon on/off lights, saves
leaving things switched on.

809 2 6V 1A mains transformers upright mounting with
fixed ctamps.

BD1I 1 6%in speaker cabinet ideal for extensions, takes

our speaker. Ref 80137.

BD13 12 30 watt reed switches, it's surprising what you can
make with these —burglar alarms, secret switches,
relay, etc., etc.

BD22 2 25 watt loudspeaker two unit crossovers.

BD29 1 B.0.AC, stereo unit is wonderful value.

BD30 2 Nicad constant current chargers adapt to charge
almost any nicad battery.

BD32 2 Humidity switches, as the air becomes damper the
membrane stretches and operates a microswitch

BD34 48 2 meter length of connecting wire all colour coded.

BD42 5 13A rocker switch three tags so on/off, or change
over with centre off

BD4S 1 24hr time switch, ex-Electricity Board, automati-
cally adjust for lengthening and shortening day.
original cost £40 each.

BD49 10 Neon valves, with series resistor, these make good
night lights.

BDS6 1 Mini uniselector, one use is for an electric jigsaw
puzzle, we give circuit diagram for this. One pulse
into motor, moves switch through one pole.

BDS9 2 Fiat sclenoids—you could make your multi-tester
read AC amps with this.

BD67 1 Suck or blow operated pressure switch, or it can
be operated by any low pressure variation such as

water level in water tanks.

BD91 1Mains operated motors with gearbox. Final speed
16 rpm, 2 watt rated.

BD103A 1 6V 750mA power supply, nicely cased with mains

input and 6V output leads.

BD120 2 Stripper boards, each contains a 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well
as dozens of condensers, etc.

BD122 10m Twin screened flex with white pvc cover.

BD128 10 Very fine drills for pcb boards etc. Normal cost
about 80p each.

BD132 2 Plastic boxes approx 3in cube with square hole
through top so ideal for interrupted beam switch.

80134 10 Motors for model aeroplanes, spin to start so needs
no switch.

80139 6 Microphone inserts—magnetic 400 ochm also act
as speakers.

BD148 4 Reed relay kits, you get 16 reed switches and 4 coil
sets with notes on making c/o relays and other
gadgets.

80149 6 Safety cover for 13A sockets —prevent those inqui-
sitive littie fingers getting nasty shocks.

BD180 6 Neon indicators in panel mounting holders with
lens.

B0193 6 5 amp 3 pin flush mounting sockets make a low
cost disco panel.

8D19% 1 in flex simmerstat—keeps your soidering iron etc.
always at the ready.

BD199 1 Mains solenoid, very powerful, has 1in pull or could
push if modified.

BD201 8 Keyboard switches —made for computers but have
many other applications.

B0210 4 Transistors tvpe 2N3055, probably the most usefu!
power transistor.

BD211Y 1 Electric clock, mains operated, put this in a box and
you need never be late.

BD22i § 12V alarms, make a noise about as loud as a car
horn. Slightly soiled but OK.

BD242 2 6in x 4in speakers, 4 ohm made trom Radiomobile
so very good quality.

80252 1 Panostat, controis output of boiling ring from sim-
mer up boil.

80259 50 Leads with push-on Yin tags—a must for hook-
ups—mains connections etc.

BD263 2 Oblong push switches for bell or chimes, these can
mains up to 5 amps so could be foot switch if fitted
into pattress.

BD268 1 Mini 1 watt amp for record player. Witl also change
speed of record player motor.

BD283 3 Mild steel boxes approx 3in x 3in x 1in deep—stan-
dard electrical.

B0293 50 Mixed silicon diodes.

B0O305 1 Tubular dynamic mic with optional table rest.

VERY POWERFUL 12 VOLT MOTORS—"3rd HORSEPOWER.

Made to drive the Sinclair C5 electric car but adaptable to

power a go-kart, a mower, a rail car, model railway, etc.

Brand new. Price £15.00 plus £2.00 postage. Our ref. 158.

WHITE CEILING SWITCH 5 amp 2 way surface mounting with cord and
tassle. Made by the famous Crabtree Company. Price £1 each. Qur ref

13A SWITCH SOCKETS Top quality made by Crabtree, fitted in metal
box with cutouts so ideal for garage, workshop, cellar, etc. Price £2
each. Qur ref 2P37.

THREE CAMERAS Al} by famous makers, Kodak, etc. One disc and two
different instant cameras. All in first class condition, believed to be in
perfect working order but sold as untested. You can have them for £10
the three, including VAT, which must be a bargain~if only for the
lenses, flash gear, etc. Our ref 10P58.

T ATARI 65XE COMPUTER At 64K
e======———-==/ this is most powerful and suita-
oo ble for home and business.
tﬁg&‘% “ { Brand new, complete with PSU,
LT / TV lead, owner's manual and six
games. Can be yours for only
£45 plus £3 insured delivery.
DATA RECORDERS ACORN for Acorn Electron, etc., reference number
ALFO03, with TV lead, manual and PSU. Brand new. Price £10 plus £1.50
post. Order ref 10P44,
ATARI XC12 for all their home computers. With leads and handbook.
Brand new. Price £10 plus £2 post. Order ref 10P53.
JOYSTICK FOR ATARI OR COMMODORE for all Atari and Commodore
64 and Vic20. New. Price £5. Order ref 5P126.
EXTRA SPECIAL OFFER We will supply the Atari 65XE, data recorder
XC12, joystick and six games for £57.50 plus £4 insured delivery.
SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm x 7mm SBOT with
chrome dolly fixing nuts. 4 for £1. Order Ref. BO643.

VENNER TIME SWITCH. Mains operated with 20 amp switch, one on
and off per 24 hrs. repeats daily automatically correcting for the
lengthening or shortening day. An expensive time switch but you can
have it for anty £2.95 without case, metal case—£2.95, adaptor kit to
convert this into a normal 24hr. time switch but with the added advan-
tage of up to 12 on/offs per 24hrs. This makes anideal controller for the
immersion heater. Price of the adaptor kit is £2.30.

SOUND TO LIGHT UNIT. Complete kit of parts for a three channel
sound to light unit controlling over 2000 watts of lighting. Use this at
home if you wish butitis plenty rugged enough for disco work. Theunit
is housed in an attractive two-tone metal case and has controls for each
channel/and a master on/off. The audio input and output are by Yain.
sockets and three panel mounting fuse holders provide thyristor pro-
tection. A four pin plug and socket facilitate ease of connecting lamps.
Special price is £14.95 in kit form,

MINi MONO AMP on pcb, size 4inx 2in approximately. Fitted with vol-
ume control and place for a tone control shouid you require it. The
amplifier has three transistors and we estimate output to be 3w. More
technical data will be inciuded with the amp. Brand new, perfect condi-
tion, offered at the very low price of £1. Our ref BD495,
RE-CHARGEABLE NICADS ‘D’ SIZE
These are tagged for easy joining together but tags, being spot
welded, are easy to remove. Virtually unused, tested and guaranteed.
£2.00 ref 2P141 or 6 wired together for £10.00 ref 10P47.

LEAD LAMP Normal hand-grip type plastic holder, with glass cover to
protect the lamp and further protection in the form of a wire guard with
a hook for hanging. Ideal as loft light or for car repairs, etc. Takes 60w
lamp. Has good length flex. Price £4. Qur ref 4P31.

2.5kw TANGENTIAL BLOW HEATER has an approximate width of 3in.
{plus motor), elements made up of two 1.2kw sections so with switch
available you can have 2.5kw, 1.2kw or coid blow. Over-heat cutout
eliminates fire risk should fan stop or air flow be impeded. Fan blades
are metal. Price £5 plus £2.50 post. Our ref 5P62. Switch S0p.

ALBA WIN CASSETTE RECORDER AND PLAYER WITH STEREQ
RADIO This is a mains/battery portable made to sell, we understand, at
about £50 but the ones we have are line rejects. They are brand new stili
inthemanufacturers’ boxes but have aslight defect associated with the
cassette section. The radio and amplifier section, both mono and
stereo, is perfectly OK. If you are handy at mending things then this
should be for you. Price £20 or two for E38_blus £3 insured post, either
package. Qur ref 20P7 or 2 x 20P7.

LASER TUBE

Made by Philips Electrical. New and unused. This is helium-
neon and has a typical power rating of 1.6mW. It emits ran-
dom polarised light and is completely safe provided you do
not Ipok directiy into the beam when eye damage could
result. DON'T MISS THIS SPECIAL BARGAIN! Price £29.95
plus £3 insured delivery.

POWER SUPPLY FOR PHILIPS LASER available in kit form

Price £15 plus £2 postage,

PAPST AXIAL FAN-MANUFACTURERS REF NO. TYP4580N.

This is mains operated. 15 watt rating and in a metal frame with metal
blades so OK in high temperatures. Body size approx. 4%" square x
158" thick. £6.00 each, plus £1.00 postage. Our ref 6P6.

VERY POWERFUL MAGNETS Although only less than 1”7 long and not
much thicker than a pencil these are very difficult to pull apart. Could
be used to operate embedded reed switches, etc. Price 50p each, 2for
£1.00. Ret BO642.

ORGAN MASTER is a three octave
musical keyboard. It is beautifully
made, has goid plated contacts and is
complete with ribbon cable and edge
connector. Brand new, only £12 plus
£3 postage. Order ref. 12P5.

MUSIC FROM YOUR SPECTRUM 128 We offer the Organ Master three
octave keyboard, complete with leads and the interface which plugs
into your 128. You can then compose, play, record, store, etc., your
own music. Price £19 plus £3 special packing and postage. Order ref.
19P1.

20A DOUBLE POLE RELAY WITH 12V COIL complete with mounting
brackets. made by the Japanese Omron Company. Price £2 each. Our
Ref. 2P173A.

TORRODAL MAINS TRANSFORMER with twin outputs. 6.3V 2A and
12V 600mA, so ideal for FOO power supply. Price £5. Our Ref. 5P122.
QUICK FIX MAINS CONNECTOR A must for your workshop. Saves
putting on plugs as you just push the wires under the spring clips.
Automatically off when lid is up. Price £7.50. Our Ref, 7P5/1.

BT HANOSET with curly lead terminating with flat BT plug. Colour
cream. Price £5. Our Ref. 5P123.

RUBBER FEET Stick on. tdeal for small instruments and cabinets. Pack
of 56 for £1. Qur ref BD603
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OVER 400 GiFTS
YOU CAN CHOOSE FROM
There is a total of over 400 packs in our Baker's T
Dozen range and you become entitied to a free gift o

with each dozen packs.

A classified list of these packs and our latest "News
Letter” witl be enclosed with your goods, and you
witl automatically receive our next news letter.

J & N BULL ELECTRICAL
Dept. E.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 50T
MAIL ORDER TERMS: Cash, PO or cheque with order. Orders under
£20 add £1.50 service charge. Monthly account orders accepted from
schools and public companies. Access and B/card orders accepted.
Brighton (0273) 734648 or 203500
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POPULAR ITEMS

Some of the many items described in our current list
which you will receive if you request it

3'2in FDO CHINON 80 track 500k. Shugart compatible interface. Stan-
dard connections, interchangeable with most other 3'%2in and 5%in
drives. Brand new. £28.50 plus £3 insured post.

CASE NOW AVAILABLE FOR THE CHINON F353 This is the 80 track,
single sided one which we have been selling at £28.50. The case is
sheet metal, finished in hammer-beige with ample ventilation and rub-
ber feet. Overall size 4Vain x 7in x 1Y2in approx. Designed 1o take the
ribbon cable and 3 core power lead. Price £8. Qur ref 8P21.

3in FDD HITACHI HFD30SSXA Shugart compatible interface. 500k on
3in disc. Recommended for many Amstrads but interchangeable with
most drives. £29.50 plus £3 insured post

FOD CASE AND POWER SUPPLY KIT for the 3in or 3V2in. £11.00. Ref
11P2 for the Chinon, 11P3 for the Hitachi.

9in MONITOR made for ICL, uses Phillips black and white tube. Brand
new and complete but uncased. £16.00 plus £5.00 post

ACORN COMPUTER DATA RECOROER REF ALFO3 Made for the Elec-
tron or BBC computers but suitable for most others. Complete with.
mains adaptor, leads and handbook. £10.00. Ref 10P44.

POWERFUL |ONISER Uses mains transtormer. Generates approx. 10
times more ions than the normal diode/cap ladder circuits. Complete
kit £11.50 plus £3.00 post.

FREE POWER! Can be yours if you use our solar cells—sturdily made
modules with new system bubble magnifiers to concentrate the light
and so eliminate the need for actual sunshine —they work just as well
in bright light. Voitage input is .45—you join in series to get desired
voitage—and in parallel for more amps. Module A gives 100mA, Price
£1, Our ref. BO631. Module C gives 400mA, Price £2, Our ref. 2P199.
Module D gives 700mA, Price £3, Our ref. 3P42.

SOLAR POWERED NI-CAD CHARGER 4 Ni-Cad batteries AA {HP7)
charged in eight hours or two in only 4 hours. It is a complete, boxed
ready to use unit. Price £6. Our ref. 6P3,

50V 20A TRANSFORMER 'C’ Core construction so quite easy to adapt
for other outputs—tapped mains input. Only £25 but very heavy so
please add £5 if not collecting. Order Ref. 25P4.

SWITCH AC LOADS WITH YOUR COMPUTER This is easy and reliable
if you use our solid state relay. This has no moving parts, has high
input resistance and acts as a noise barrier and provides 4kW isolation
between logic terminals. The turn-on voltage is not critical, anything
between 3 and 30V, internal resistance is about 1K ohm. AC loads up to
10A can be switched. Price is £2 each. Ref. 2P183.

METAL PROJECT BOX Ideal size for battery charger, power supply,
etc.; sprayed grey, size 8in x 4%ain x 4in high, ends are louvred for ven-
tilation other sides are flat and undrilled. Price £2. Order ref. 2P191

BtG SMOOTHING CAPACITOR. Sprague powerlytic 38,000uF at 50V: £3.
Our ref. 3P41.

4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered
overall. Each copper core size 7/0.2mm. Ideal for long telephone runs
or similar applications even at mains voitage. 20 metres £2. Our
ref.2P196 or 100 metres coil £8. Order ref. 8P18.

6-CORE FLEX CABLE. Description same as the 4-core above. Price 15
metres for £2. Our ref. 2P137 or 100 metres £9. Our ref, 9P1.

TWIN GANG TUNING CAPACITOR. Each section is 0005uf aith trim-
mers and good length Yain spindle. £1 each. our ref BD630.
;3A PLUGS Pins sleeved for extra safety, parcel of 5 for £2. Order ref.
P1885.
13A ADAPTERS Takes 2 13A plugs, packet of 3 for £2. Order ref. 2P187.
20V-0-20 Mains transformers 2%2 amp {100 watt) loading, tapped
primary. 200-245 upright mountings £4. Order ref, 4P24.
BURGLAR ALARM BELL—6" gong OK for outside use if protected from
rain. 12V battery operated, Price £8. Ref. 8P2.

| VERY RELIABLE CAPACITOR 4.7uf 400v not electrolytic so not

polarised, potted in ali can, size 13/ax ¥ax 142in high, with axial leads. A
top grade capacitor made for high class instrument work. Ideal for PCB
mounting. 2 for £1. Our ref BD667.

USEFUL MAINS TRANSFORMER Upright mounting, normal tapped
primary, has two secondarles. One gives 20v at 1.5 amps if used alone,
or the other gives 10V at 3 amps if used alone. Join the two in series for
30v at 1 amp. Price £2. Qur ref 2P214,

CAPACITOR BARGAIN—axial ended, 4700uF at 25V. Jap made, nor-
malty 50p each, you get 4 for £1. Our ref. 613.

SINGLE SCREENED FLEX 7.02 copper conductors, pvc insulated then
with copper screen, finally outer insulation. In fact quite normal
screened flex. 10m for £1. Our ref BDE68. Ditto, but solid conductor.
10m for £1. our ref BDBE8a.

M.E.S. BULB HOLDERS Circular. base batten type fitting. 4 for £1. Qur
ref BD127a.

SPRING LOADED TEST PROOS--Heavy duty, made by the famous
pulgin company. very good quality. Price 4 for £1. Ref. B0597.

ASTEC P.S.U.—Switch mode type. Input set for +230V. Output 35
amps at +5V, 1.5 amps at +12V, and 3 amps at +5V. Should be OK for
floppy disc drives. Regular price £30. Our price only £10. Ref. 10T34.
Brand new and unused.

APPLIANCE THERMOSTATS —Spindle ad]ust type suitable for convec-
tor heaters or simifar, Price 2 for £1. Ref. 80582.

3-CORE FLEX BARGAIN No. 1—Core size 5mm so ideal for long exten-
sion ieads carrying up to 5 amps or short leads up to 10 amps. 15mm
for £2. ref. 2P188.

3-CORE FLEX BARGAIN No. 2—Core size 1.25mm so suitable for long
extension leads carrying up to 13 amps, or short eads up to 25A. 10m
for £2. Ref. 2P190.

ALPHA-NUMERIC KEYBOARD —This keyboard has 73 keys giving trou-
ble free life and no contact bounce. The keys are arranged in two
groups, the main area is a QWERTY array and on the right is a 15 key
number pad, board size is approx. 13" x 4”—brand new but-offered at
only a fraction of its cost, namely £3, plus £1 post. Ref. 3P27.

WIRE BARGAIN—500 metres 0.7mm solid copper tinned and p.v.c.
covered. Only £3 plus £1 post. Ref. 3P31—that's well under 1p per
metre, and this wire is ideal for push on connections.

INTERRUPTED BEAM KIT—This kit enables you to make a switch that
will trigger when a steady beam of infra-red or ordinary light is broken.
Main components—relay, photo transistor, resistors and caps, etc.
Circuit diagram but no case. Price £2. Ref. 2P15.

1/8th HORSEPOWER 12 VOLT MOTOR Made by Smiths, the body
length of this is approximately 3in, the diameter 3in and the spindle &
16th of an inch diameter. it has a centre flange for fixing or can be fixed
from the end by means of 2 nuts. A very powerful little motor which
revs at 3,000rpm. We have a large quantity of them so if you have any
projects in mind then you could rely on suppiies for at least two years.
Price £6. Our ref 6p1, discount for quantities of 10 or more.
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HIGH GRADE COMPONENT PARCELS

Unli:ss otherwise stated, all the clearance parcels we offer contain brand new, top grade
components. If some of the offers look 100 good to be true, all | can say is that the
optimists will get some stunning bargains, the cynics will never know what

they've missed, so everybody will be happy! All offers apply only while
current stocks last — watch out for next month's parcels of, better

still, be the first to hear about any new offers by
putting your name on our mailing fist. (Please
write in, or 'phone Pete Leah on
0272 522703 after
6.30 pm).

UNIVERSAL
EVERYTHING PARCEL

This one contains some of just about any component you care to name!
There are passives (resistors, capacitors, tants, presets), opto devices
{couplers, LEDs of all shapes and sizes, intra-red components,
7-segment displays), semiconductors (transistors, diodes, ICs,
rectifiers), and all kinds of other odds and ends (relays, VDRSs, neons,
battery connectors, mixed components packs). A stunning range of
components — enough to get a workshop or lab. started — at a
ridiculously low price.
The components are of excellent quality, in packs originally intended to
sell at £1 each. To make sure you get a good variety, the 20-pack
parcet will have no more than two of any one pack, the 100 pack parcel
will have at most five of any one pack. Packs suppiied as they come -
our choice.
PARCEL 1A: 20 PACKS tor £10
PARCEL 1B: 100 PACKS for £39!

¥ MASSIVE
CLEARANCE SALE

Once again, a general purpose parcel containing a
huge variety of components: resistors, capacitors,
ICs, transistors, electrolytics, tants, triacs, LEDs,
diodes, thermistors, trimmers, VDRs, all sorts. All new,

top quality components. This is mostly remainders from
our own stock — stutf we forgot to advertise, or have in

too small a quantity to sell individually. Guaranteed to be
worth at least eight times the price if valued from any
standard component catalogue! What more can | say?

PARCEL 2A31000+ top grade components for £12!
(Value £100+)

INTEGRATED PARCEL 2B: 5000+ top grade components for £49!

CIRCUITS il

This parcel contains nothing but ICs. The

mixture offers TTL and CM%S logic, LEDs

interface ICs, linear, data converters,
op-amps, special functions, and so on.
Some of the ICs are pre-packed with data
sheets, some (TTL, CMOS, op-amps) we
expect you to identify for yourself, others

All shapes, sizes and
colours of LEDs. Round ones
in various sizes, rectangular ones,
red, green, amber and yellow ones,

will be covered by the free data pack 5 & ] i

provided, and the rest you'll have to ¥ TANTALUM 5 98 QR NaRlisirsnay Sl ook
identify under your own steam. if you CAPACITORS 3 PARCEL 7A: 100 LEDs for £5.90
know your ICs you'll be in for a few nice i

surprises.
PARCEL 3A: 200 ICs for £12!

PARCEL 38B:
500 ICs for £49!

A nice range of tants in values up to
47pF. Lots of useful caps, and we're
not mean with the most expensive
ones. A fine selection.

PARCEL 4A: 100 TANTS for £6.80
PARCEL 4B: 500 TANTS for £29!

PARCEL 7B: 500 LEDs for £24.90 4
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ELECTROLYTICS gy tis [ ﬁ
A first class selection of good, modern R, _

electrolytics. The mixture ranges from
small coupling caps up to huge power
supply electrolytics — you'll be hard
pressed to find any value between 1yuF
and 2200pF that isn't represented. A
#  wide range of very useful components.
4 Goforit!

e, et e can a7

1 )

An exciting selection of
capacitors. There are
ceramics for decoupling and
general use, Polystyrenes for high
performance circuits, dipped and
moulded polyesters in values from a few
nF up to 2.2uF (very expensive!), tants and

- i

TRANSISTORS

N LAY e

PARCEL 5A: A mix of general purpose silicon aluminium electrolytics — just about any
4 1000 ELECTROLYTICS for £8 @R transistors, mostly bipolar NPN and capacitor you'll ever need. Don’t miss this
§ PARCELSB: BY  PNP, with a few FETs and unijunctions e
2500 ELECTROLYTICS for £16 3 thrown in (when available) to spice PARCEL 8A:
= i the mixture. The contents vary from 1000 CAPACITORS for £6.50
! b month to month — at the moment there PARCEL 8B:
: * are BC212s, BC213s, BC548s, 2500 CAPACITORS

BC238Bs, MTJ210s, and so on. Next
month — who knows? All top quality
components.

PARCEL 6A:
200 TRANSISTORS for £6!

o —

for £14.90

L i gl
—

UK Orders:
Please add £2.50
towards postage
and packing

Europe and Eire:

HIGHGRADE
COMPONENTS LTD

Unit 11, 8 Woburn Road, Eastville, Bristol BS5 6TT

Please add £6.00 carriage
and insurance

Outside Europe:
Please add £12.00 carriage
and insurance
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LEAD TEST

Anyone who plays an electric guitar, keyboard,
or other electronic musical instrument, or who
uses hi-fi or recording equipment, will have
had the frustrating experience of ha ving a jack
lead with an intermittent fault of some kind.
Typical is the lead which buzzes and crackles,
but works fine if it is held in a particular
position.

The simple piece of test equipment
presented here allows quick diagnosis of faulty
mono audio leads. The lead is simply plugged
in, and the tester reset. A permanent fault is
immediately indicated, an intermittent fault
being latched as soon as it occurs. Three types
of fault are indicated; core to screen short
circuit, open circuit core, and open circuit
screen.

L 4

CALL ALERT

This doorbell warning device was designed as an aid for
the deaf. However, it will also be of interest to those
working out of earshot of the doorbell—when gardening, for example. In use a
flashing mains lamp, or lamps, come on when the bell push is operated. Flashes
continue at two second intervals for some preset time between 3 and 30 seconds
approximately—these timings are easily increased if required.

SPECIAL MIDI.
SUPPLEMEN

The adoption of MIDI by all the major electronic musical
instrument manufacturers, and the inclusion of MIDI sockets on

an increasingly wide range of equipment, has certainly revolutionised electronic
music making. MIDI stands for “Musical Instruments Digital Interface”’, and it is a
means of exchanging information between electronic musical instrumen ts, or any
equipment related to electronic music production.

Although MIDI is regarded by many as nothing more than a more modern
alternative to the old gate/CV method of interfacing synthesisers, or a means of
synchronising drum machines, it actually has capabilities which go well beyond
this.

Next month we devote extra pages to three different MIDI projects which can
take you into this fascinating area quite cheaply.
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ELECTRONIC TEST EQUIPMENT — CALIBRATION CERTIFICATES
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CHRISTMAS IS NEARER THAN YOU THINK ,'
VHS VIDEO TAPES

Kodak 3hr tape pack of 3 £8.25
JVC 4hr tape pack of 3 £12.00

ROBIN Analogue multimeter model OM20NB. 2000chm per volt multimeter DC Voltage to
1000V AC. Voltage to 500V DC current to 250mA. Resistance to 500kohms.  PRICE £10.00

FLOPPY DISKS Double sided, double density, 96 tpi, high quality. Pretested computer disks
suitable for Amstrad and any other P.C.'s with 5%indrives.  PRICE per box of 10 disks £7.00
Inclusive of price — FREE labels & Notch stickers & the box acts as a stand. Please add £1 for
postage.
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50V poak, 20v B00a% 1084 58125 o40|BF187 048 |BU20s {50 CFY1-23 g "2 "92 té“e om]701s 030 KSVI0 503 CNY17/3 0 45
‘ BB409  062[BC126 0.40 i 7490 0.55[(S257 O.4s . :
BB405 4 0le2 BF178  0.35|BU208A 105 35.79 7924 050 |KSY13  4.73 [SFHs00 0 44
BB609A 0,64
sasor  1.0s] TO ORDER;- ALL PRICES ARE VAT-EXCLUSIVE » HIGH QUALITY PRODUCTS
BY350  1.62
. ! ) * VALUE FOR MONEY
BY360  0.65] Simply send your order by post with cheque or postal orders etc, adding 15% for VAT. Post Is free.
013 stm"so-” For faster service phone or fax orders giving your Access or Visa no. + FREEPOST ORDERS ACCEPTED
o gvgé:gg?.;g * FREE POSTAGE and PACKING
0.13 1 5y526.90 2.49] Head offica/Countor sales/Mail order: Electrovaiue Lid. FREEPOST, 28 St. Judes Road, = ACCESS/VISA ACCEPTED
souF 072 814 oa47  0.25| Englefleid Green, Egham, Surrey TW20 8BR Telephone Egham (0784) 33603 Fax 0784 35216
1004F  0.94 WW b [ VX T Tt B E
;ghg 30 15300uH  0.14 |0A202  0.18] Northern Office/Counter sales only: Electrovalue Ltd. 680 Burnage Lane, Burnage, Manchester
uE 2.30 [ M19 INA Telephone 061 432 4945 + OVERSEAS ORDERS WELCOME

Everyday Electronics, February 1989

77



L -

TRANSFORMERS FROM

The UK Distributor for
Standard Toroidal Transformers

* 106 types available from stock
* Sizes from 15V A to 625VA
= Dual 120v primaries allowing 110/120v
or 220/240v operation
o)

STEEL DISHED
WASHER

OUTER
INSULATION

SECONDARY
WINDING

INSULATION

PRIMARY
WINDING

NEOPRENE
WASHERS

TYPE

03010
03011
03012
03013
03014
03015
03018
03017

13010
13011
13012
13013
13014
13015
13016
13017

1
£16.8523012
53014
53015
53016
53017
53018
53026
53028
53029
53030

SEC RMS
VOLTS | CURRENT
9+9 8.89
12412 | 6.66
15415 | 5.33
18+18 | 4.44
22422 | 3.63
25425 | 3.20
30430 | 2.66
35435 | 2.28
40+40 | 2.00

50VA 23010
23011.
£12.20 33012 |
23013
23014
23015
23016
23017
23028
23029
23030

225VA 63012
63013
£18.40:30°
63015
63016
63017
63018
63026
63025
63033
63028
63029
63030

80VA 33010
33011
£13 50 33012
33013
33014
33015
33016
33017
33028
33029
33030

300VA 73013
73014
£20.10 75,5
73016
73017
73018
73026
73025
73033
73028
73029
73030

120VA 43010

4
£14.35;301)
43013
43014
43015
43016
43017
43018
43028
43029
43030

CO==NNNWINO =000+ ==~ NNWAROOOO ==~ =N
o e e o | T B e PPl e g ) 3
swwoooPlwwNwwa®Nowsd(NNEDD

Be8288NuE8acpaNudiNatrd|oNmwOow

Prices include VAT and carriage

500VA 83016
83017
£26.55 30,5
83026
83025
83033
83042
83028
83029
83030

625VA 93017

£29.30 330.8
93025
93033
93042
93028
93029
93030

240

Quantity prices available on request
Write or phone for free Data Pack

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254 Fax: 0227 365104
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NEW THIS MO

CURRAH MICROSPEECH FOR
SPECTRUM
Z4136 Complete boxed set containing
Speech Unit with leads, demo cassette
+ FREE game and full instructions.
Originally sold for £19.95.

Our price £8.95
Z4137 As above, but “return”, so prob-
ably not fully functional, but complete.

Z4138 Currah microslot—""T” connec-
tor (1 female, 2 male) for Spectrum to
allow peripherals to be added, New

and boxed. £2.00
Z4139 As above, but skeleton ver-
sion—no plastic case. £1.50
SEMICONDUCTORS

Q.8in. 7 seg CC displays 50p

78M05 (5V 14A reg). 10 for £1.00
LM317K £1;680081.8 £3;27C256 £5; 555
20p; 741 20p.

Lots more in Bargain List.

SWITCH
Z1522 40 position CB switch. Alps SRS
7 bits per step.

*STAR BUY*

GREEN SCREEN KI-RES 12in.
MONITOR CHASSIS
Brand new and complete except for
case, the super high definition (100
lines at centre) makes this monitor
ideal for computer applications. Oper-
ates from 12V d.c. at 1.1A. Supplied
complete with circuit diagram and 2
pots for brilliance/contrast, plus con-
necting instructions. Standard input
from IBM machines, slight mod {details
included) for other computers.

Only £24.95+£3 carr.

MONITOR INTERFACE KIT
Enables our hi-res monitor {above) and
most others to be used with virtually

any computer, PCB £3.00
Complete set of on-board components
plus regulator and heatsink £9.95

Suitable transformer for |nterface and
above monitor

, (better than punching holes) £1.
| AM/FM STEREO TUNER

J

Introducing
DIGITAL
ELECTRONICS

This exciting new series can lead to a
worthwhile qualification—and we can
supply all the components you need|
The first six parts: Everything as listed
in the booklet given free with EE.

Just £12.951

Low cost tool kit:

15 Watt mains soldering iron, screw-
driver, cutters, snipe nose pliers, wire
strippers. All for £9.95

FREE!!!

With every Vero Easiwire kit purchased
for £15, we're giving away, absolutely
FREE, a complete set of components
for either of last month’s projects. Tilt
Alarm or Sirenl Limited supplies, so
order NOW|
PARTS FOR PROJECTS SO FAR
IR Receiver {inc. case) £6
IR Transmitter {inc. case) £2
SIREN (inc. case) £3
TILT ALARM (inc. case) £5.34
MINIDRILL for circuit cards

6

2497 Complete radio chassis with
push-button selection for LW/MW/FM
and ON/OFF. Ferrite rod for LW and
MW selection, co-ax socket for FM
aerial. Supplied with mains trans-
former and rectifier/smoothing cap,
and wiring details. PCB is 333 x 90mm.

Only £7.95

and equipment

1989 CATALOGUE

% 100 BIG pages of components

% Low, low prices

% Fast ““by return’’ service

% 28 pages of Surplus Bargains
% Only £1—send for yours now!

JOYSTICKS
2004 Skeleton Joystick, switch type.
Good quality, made by AB. Brass spin-
dle has 44mm long black plastic handle
attached. Body has 4 mounting holes.
These really are a fantastic bargain!
Only £1.00
28831 Dragon Joystick. Made by
Dragon Data. Hand-held with fire but-
ton. 2m lead with 5 pin DIN plug. Usesz
x 100k pots. 3.00
2615 BBC Joystick. Internal resmtores
give the required voltage levels. 2 fire
buttons. Rubber suction feet. 120 x 110
x 155 £3.00
SPECIAL OFFER ON DiL SOCKETS
Must clear excess stocks—Va million
low profile top quality IC sockets to dis-
pose ofl

Pins 10 100 1000
8 a0p  £3.00 £20
14 68p  £5.10 £34
16 72p  £65.40 £36
18 76p  £5.70 £38
20 80p  £6.00 £40
22 84p  £6.30 £42
24 88p  £6.60 £44
28 92p  £6.90 £46
40 9%6p  £7.20 £48
HEADPHONES AND SPEAKERS

Combination pack of Walkman type
player units, consisting of stereo head-
phones and a pair of micro speakers in
yellow, blue or green. Packed on a clear
display card. £2.50

POWER SUPPLIES

24117 Special low price switch mode
PSU. 50W unit on PCB 160 x 100mm.
Mains input, outputs 5V at 5A; +12V at
1A; —12V at 1A.

List £40+ Our price £9.56
24113 BBC Computer PSU (early mod-
els). Steel case 158 x 72 x 56mm, 2m
long mains lead, rocker switch, fused.
Outputs: +5V at 2.5A; -5V at 100mA.

24112 Another switch mode PSU.
Same size as Z4117. Outputs 24V at
1.7A; 12V at 0.8A. £8.95
KEYBOARDS

28848 Alphanumeric plus separate
numeric keyboard. 104 keys plus 11
chips. 442 x 175mm. £12.00
24116 24 way (8 x 3) membrane
keypad. Large (200 x 90mm) area—
they were used in a teaching aid. Over-
lay template and pinout supplied £3.00

NOTICE
TO RETAILERS

Greenweld Electronics Ltd. have
been appointed Official Wholesalers
of Verobloc, Veroboard, Easiwire
and Accessories by Vero. We will be
only too happy to supply all your
Veroboard requirements at Trade
Price. Ring, write or fax us for full
information and prices.

b
GREENWELD

ELECTRONIC
COMPONENTS

All prices include VAT; just add £1.00 P&P; Min Credit Card
£6. No CWO min. Official orders from schools welcome—Min
invoice charge £10.00. Our shop has enormous stocks of
components and is open 9-5 Mon.-Sat. Come and see us|
HOW TO CONTACT US
By post using the address below; by phone (0703) 772501 or
783740 {ansaphone out of busmess hours); by FAX {0703)
‘787555 by EMail Telecom Gold 72:MAG36026; by Telex
265871 MONREF G quoting 72:MAG36026.

443D MILLBROOK ROAD, SOUTHAMPTON SO1 OHX
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Construct your electronic circuits the new, quick and easy-to-learn
way, WITHOUT solder: with Circuigraph Easiwire from BICC-VERO

With Easiwire all you do is wind the circuit wire tightly around the
component pins. No soldering, no chemicals, no extras, simplicity
itself. Circuits can be changed easily, and components re-used.

Easiwire comes in kit form. It contains all you need to construct
circuits: a high-quality wiring pen with integral wire cutter, 2 reels of
wire, a tool for component positioning and removal, a flexible
injection mouided wiring board, double-sided adhesive sheets,
spring-loaded terminals and jacks for power connections and an
instruction book. Of course, all these components are available
separately too.

To take advantage of the special introductory offer, complete the
coupon on the right and send it to:

BICC-VERO ELECTRONICS LIMITED,
Flanders Road,

Hedge End,

Southampton, SO3 3LG

ELECTRONICS

SOLDERLESS WIRING

I
|
I
|
[
I
I
I
I

|
I
|
I

special introductory offer £15.-. (includes p & p and VAT).

t enclose cheque/postal orderfor............. , made payable to
BICC-VERO Electronics Limited

|
Please debit my credit card as follows: 5

Card Number

R S L Y T R T LU S RO Wi e ae bt me e aaran b iaes & in and

Signature

or phone 04892 88774 now with your credit card number
(24-hour answering service).



ELECTRONIC GUARD DOG

One of the best burgtar delerrents is a
guard dog and this kit provides the bark-
ing. Can be connected to a doorbeli.
pressure mat or any other intruder detec-
tor and produces random threatening
barks. ANl you need is a mains supply.
intruder detector and a fittle lime

XK125 £24.00

1 per channel

DL800OK 8-way sequencer kit with built-
in opto-isolated sound to light input. Only
requires a box and contro! knob to com-
plete £31.50
DL1000K 4-way chaser features bi-
directionat sequence and dimming 1kW
£19.25
DLZ1000K Uni-directional version of the

| above. Zero switching to reduce In-

4 terterence £10.80

4 channet

80

DLA/1 (for DL & DLZ1000K) Optional op-

| to input allowing audio ‘beat /tight

response 7
DL3000K 3-channel sound to hght kit

4 2zero voltage switching. aulomatic level

control and buill-in mi¢c. kW per
£15.60
POWER STROBE KIT

Produces an intense

light pulse at a \\ I /

variable frequency of

110 15Hz. Includes _
high quality PCB. / -~

components. connec-

{1 tors, 5Ws strobe tube and assembly in-
{ structions. Supply: 240V ac. Size:
1 80x50x45.

SIMPLE KITS FOR BEGINNERS

Especially aimed at the beginner. Have fun wilh your project even after you have built it and
also learn a litite from building #t. These kits include high quality solder resist printed circuit
boards. all electronic components {including speaker where used) and full construction in-

structions with circuit description

SPECIAL OFFERS ON SK KITS
FOR SCHOOLS AND TRAINING CENTRES

—contact Sales Office for

SK1 DOOR CHIME plays a tune when ac-
tivated by a pushbutton £3.90
SK2 WHISTLE SWITCH switches a reiay on
and oft in response fo whistle com-
mand £3.90
SK3 SOUND GENERATOR produces FOUR
ditferent sounds, including police/

{ ambulance/tire-engine siren and machine

gun £3.90

XK113 MW RAOIO KIT based on ZN414 IC.
kit includes PCB. wound aeral and crystal
earpiece and all components to make a sen-
{ sitive miniature radio. Size: 5.5x%2.7x2
cms Requires PP3 9V battery £6.60

discounts and samples

XK118 TEN EXCITING PROJECTS FOR
BEGINNERS this kit contains a solderiess
breadboard. components. and a booklet with
instructions to enable the absolute novice to
build ten fascinating projects including a
light operated swlich, intercom, burglar
alarm. and electronic lock. Each project in-
cludes a circuit diagram, description of
operation and an easy to follow layout
diagram. A section on component identifica-
tion and function Is included, enabling the
beginner to build the cirCuits with
confidence £15.00

SUPER-SENSITIVE
MICROBUG

VARICAR TUNED g iyrep CIRCUIT
TRANSMiTTER  TURTED T

1 sensitive

ELECTRET

A mcrROPHC

HIGH GAIN
AP IFIER
PIGH QUAL ITY
FIBREGL ASS PCB wiThH
SCY DER RESIST (30 n 40mwn}

i Only 45%255 15mm, Including built-in

mic. 88-100MHz (standard FM radio).
Range approx. 300m depending on ter-

] rain. Powered by 9V PP3 {7mA). Ideal for
2] surveillance. baby alarm elc. £5.50

SOLID STATE
RELAY

| BARGAIN |

4 Zero vottage

switching — no

radio inter-

ference. 2.5KV

input to output

isolation. 4 KV terminals to heatsink
isofation. 3V to 32V input voltage easily
interfaced to TTL or CMOS logic. 24V to
240V rms load voltage.Inductive load

4 switching. Built-in snubber network.

10A max. 4A with no heatsink at 40°C.
€D240/10. £2.25

ELECTRONIC WEIGHING
SCALES

GuITE SELECTOR
voricx

Kit contains a single chip micro-
processor. PCB, displays and all elec-
tronics to produce a digita: LEDreadout of
weight in Kgs or Sts/lbs. A PCB ilnk
selects the scale — bathroom/ two types
of kitchen scales. A low cost digital ruler
could also Se madc.

1 XK124 STROBOSCOPE KIT.. ... £13.78

PROPORTIONAL
TEMPERATURE
CONTROL KIT

Uses ‘burst fire’ technique to maintaln
temperature to within 0.5°C. Ideal tor
photography, incubators, wine-making,
etc. Max. load 3kW (240V ac) Temp
range up to 80°C. Size: 7x4x2.5¢ms.

MK4 & £7.80

ES1 £6.50

% % Y% BARGAIN COMPONENT PACKS % % %

Refill those empty component drawers at a fraction of the normal price and
don’t be caught out. Ali components supplied are to full spec. and are not
seconds or surplus stock. Prices exclude VAT (15%). 2
Pack A: 650 x 25 walt resistor 47R-10M, £4.25
Pack B: 60 x Radlal etectrolytes 1uf — 1000uf. £3.25
Pack C: 30 x Polyester capacitors a or 0.01uf-1uf . . £4.50
Pack D: 35xhorizontal presets 1k— 1M. ! £3.00

\ Pack E: 30 xIC sockets 8, 14, 16 pin,
| Pack F: 25xRed Smm LEDs.
Pack G: 25xGreen LEDs.

£2.00
£1.75
.£2.00

Pack H. 30 5mm LEDs 10 Red. 10 Green, 10 Yellow. ... ... £2.50

Pack J: 50 x 1N4 148 silicon diodes.

.£1.00

Pack K: 40 xnpn/pnp transistors BC/548/558 Generai Purpose. . £2.25
FREE Solderless Breadboard (verobloc type) when you buy all ten packs.

| VERSATILE REMOTE
| CONTROL KIT |

Includes all components {+trans-
tormer) for a sensitive IR receiver with 16
logic outputs (0-15V) which with
suitable interlace circuitry (relays.
triacs, etc —detalls supplied) can switch
up to 16 Items of equipment on or off
remotely. Outputs may be latched to the
last received code or momentary (on dur-

| ing transmission) by specitying the

decoder IC and a 15V stabilised supply is
availabie to power external circuits. Sup-

4 ply: 240V AC or 15— 24V DC at 10mA.

Size (exc. transformer) 9x4x2 cms.

| Companion transmitter Is the MK18
1 which operates from a 9V PP3 battery

and gives a range of up to 60ft. Two
keyboards are avallable —MK9 (4-way)
and MK10 (16-way).

1 MK12 IR Receiver

(inc transformer). .£16.30
MK18 Transmitter. - £7.50
MK9 4-way Keyboard. £2.20
MK10 16-way Keyboard. . £6.55
601133 Box for Transmitter. . . . . . £2.60

MICROPROCESSOR TIMER
Kit controls 4
outputs inde-
pendently
switching on
Joft at 18
preset times
over a 7-day
cycle. LED- display of time/day easily
programmed. Includes box.
CTB000K. . .. £47.20

XK114 Relay kit for CT6000 includes
PCB. connectors and one relay. WHl ac-
cept up 1o 4 reiays. 3A/240V c/o con-
tacts = ShAN £4.30
701115 Additional relays. £1.80

TK ELECTRONICS  ORDERING INFORMATION All prices exclude VAT.

13 Boston Road
London W7 3SJ
Tel: 01-567 8910
Fax: 01-566 1916

Free p&p on orders over £50 {UK only}, otherwise add
£14+VAT. Overseas p&p: Europe £3.50, elsewhere £10.
Send cheque/PO/Barclaycard/Access No. with order.
Giro No.529314002. Local authority and export orders
welcome. Goods by return subject to availability.

VISA

Py N
ORDERS: 01-5678910 24 Hours
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Editorial Offices

EVERYDAY ELECTRONICS EDITORIAL,
6 CHURCH STREET, WIMBORNE,
DORSET BH21 1JH

EVERYDAY | i l
Phone: Wimborne (0202) 881749

ELEc I Roulcs FAX: (0202) 841692

See notes on Readers’ Enquiries below—we re-
lJNCORPORATING ELECTRONICS MONTHLY }

gret that lengthy technical enquiries cannot be
answered over the telephone

Advertisement Offices

EVERYDAY ELECTRONICS ADVERTISEMENTS
HOLLAND WOOD HOUSE, CHURCH LANE,

GREAT HOLLAND, ESSEX CO13 0JS. Clacton
{0255) 850596

The Magazine for Electronic & Computer Projects

VOL. 18 No. 2 February ‘89

Editor MIKE KENWARD

AVAILABILITY Secretary PAMELA BROWN
s is witnessed by our lack of many 1988 back issues, readers all over the UK are Deputy Editor
having occasional difficulties in obtaining copies. There have been rationalisa- DAVID BARRINGTON

tions in the newspaper and magazine wholesale trade during the year and changes will Editorial Assistant

COLETTE McKENZIE
Editorial: WIMBORNE (0202) 881749

Advertisement Manager
PETER J. MEW Clacton (0255) 850596

Classified Advertisements
Wimborne {0202) 881749

READERS’ ENQUIRIES
We are unable to offer any advice on the

continue to be implemented for some time to come. This has meant many newsagents
being forced to change to new wholesalers and has led to a number of associated prob-
lems.

With so many magazines available to the consumer (around 3,000 different titles in
the UK) we cannot expect every newsagent to keep every title, or even to have know-
ledge of one particular specialist publication. Of course EE is fairly widely known and
available but if you live away from a large newsagent, it is likely that you will not always
find copies available off the shelf. However EE is available from any newsagentin the

UK, they only have to order a copy from their wholesaler and our dis-
tributor—Seymour—will do the rest. The key to making sure of a copy is to place an
order. Evenif you do not have a newspaper delivered by the newsagent they will order

a copy and save it in the shop for your coilection.

STORIES

Over the past year we have heard many stories that readers have been told:
EE has merged with ............ and it’s the same magazine now.
EE has not published this month/has stopped publishing.

EE is always late coming out.

Let me say clearly that none of these are true. We have published every month on
time for at least the last five years—not one issue has been missed and not one issue has
been published late. But please don’t blame your newsagent, very often the problems
are not of his making—he is the last man in a long supply chain.

I know that occasionally readers have failed to get a copy that they have ordered, in
such cases we try to investigate and solve any problems, but a regular order will nor-
mally guarantee delivery of EE on time. A newsagent order form is on page 127.

DON'T MISS OUT

In short, don’t rely on copies just being there, they usually will be in large newsagents
situated in main towns, but elsewhere you may be out of luck. While we have tried to
make sure we can supply back numbers by increasing our stock, many 1988 issues have
now sold out. EE is the best selling magazine in this market and sometimes this means

copies sell out quickly—don’t miss out!

You can of course take out a subscription. Your copy will then be delivered by the
publishing date, by post—Post Office wiiling! An order form for subscriptions appears

on page 127.
PRICE

I’m sorry to say that from next month EE will go up by 10p. However, EE will still be
cheaper than its nearest rival and will, I believe, still represent the best vaiue for money

in this market.

SUBSCRIPTIONS (SEE ABOVE)

Annual subscriptions for delivery direct to
any address in the UK: £15.70. Overseas:
£19.00 (£36 airmail). Cheques or bank drafts
{in £ sterling only) payable to Everyday Elec-
tronics and sent to EE Subscriptions Dept., 6
Church Street, Wimborne, Dorset BH21 1JH.

Everyday Electronics, February 1989

Subscriptions can only start with the next
available issue. For back numbers see below.

BACK ISSUES

Certain back issues of EVERYDAY ELEC-
TRONICS are available price £1.50 (£2.00
overseas surface mail—£ sterling only
please) inclusive of postage and packing per
copy. Enquiries with remittance, made pay-
able to Everyday Electronics, should be sent
to Post Sales Department, Everyday Elec-
tronics, 6 Church Street, Wimborne, Dorset
BH21 1JH. In the event of non-availability
remittance will be returned. Please allow 28
days for delivery. We have sold out of Sept.,'
Oct. & Nov. 85, April, May & Dec. 86, Jan.,
Feb., April, May & Nov. 87, Jan., March, April,
May, June & Oct. 88.

BINDERS

Binders to hold one volume (12 issues) are
available from the above address for £4.95
(£6.95 to European countries and £9.00 to
other countries, surface mail) inclusive of
postage and packing.
Please allow 28 days for delivery.
Payment in £ sterling only please.

use, purchase, repair or modification of
commercial equipment or the incorpora-
tion or modification of designs published in
the magazine. We regret that we cannot
provide data or answer queries on articles
or projects that are more than five years
old. Letters requiring a personal reply
must be accompanied by a stamped
self-addressed envelope or a self-
addressed envelope and inter-
national reply coupons.

All reasonable precautions are taken to
ensure that the advice and data given to
readers is reliable. We cannot, however,
guarantee it and we cannot accept legal
responsibility for it.

COMPONENT SUPPLIES

We do not supply electronic com-
ponents or kits for building the projects
featured, these can be supplied by
advertisers.

OLD PROJECTS

We advise readers to check that all parts
are still available before commencing any
project in a back-dated issue.

We regret that we cannot provide
data or answer queries on projects
that are more than five years old.

ADVERTISEMENTS

Although the proprietors and staff of
EVERYDAY ELECTRONICS take reason-
able precautions to protect the interests of
readers by ensuring as far as practicable
that advertisements are bona fide, the
magazine and its Publishers cannot give
any undertakings in respect of statements
or claims made by advertisers, whether
these advertisements are printed as part of
the magazine, or are in the form of inserts.

The Publishers regret that under no
circumstances will the magazine accept
liability for non-receipt of goods ordered,
or for late delivery, or for faults in manufac-
ture. Legal remedies are available in re-
spect of some of these circumstances,
and readers who have complaints should
address them to the advertiser or should
consult a local trading standards office, or
a Citizen’s Advice Bureau, or a solicitor.

TRANSMITTERS/BUGS

We would like to advise readers that certain
items of radio transmitting equipment which
may be advertised in our pages cannot be
legally used in the U.K. Readers should check
the law before using any transmitting
equipment as a fine, confiscation of equipment
and/or imprisonment can result from iliegal
use.

The faw relating to this subject varies from
country to country; overseas readers should
check local laws.
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Constructional Project

FIRE ALAR

GARY CALLAND

Add invaluable protection to your
home. An inexpensive system that will
detect a fire in any room, garage etec.

hear of the tragic news of house fires.

Usually at night when the occupants are
asleep, the fortunate ones awaken to find
their house full of smoke, and have to come
to terms with the prospect of a gutted car-
case where their home once stood. For the
less fortunate ones. . . .

Lives and property could be saved by fit-
ting an effective fire alarm system. How-
ever, commercially available fire alarm sys-’
tems are expensive and very few people
think the risk of fire in their house warrants
such a large expenditure.

There have been quite a few fire alarm
projects in electronics magazines over the
years, but nearly all depend on using
expensive and hard to obtain gas sensors.
The fire alarm described here however,

I TSEEMS as if it were every week that we

82

uses a simple, cheap, reliable and novel
method of fire detection, is extremely ver-
satile in that as many detectors as required
can be added and will give enough warning
to perhaps avoid another tragic disaster.

FIRE ALARM

The fire alarm consists of two units. The
master unit which sounds an alarm and dis-
plays where the fire is, and the detector
units, one of which is mounted in each
room.

The master unit is intended to be
mounted by the bedside in the main bed-
room and to be switched on before a night’s
sleep. The unit has provision for six detec-
tor units, but this can be extended to any
number if required. The unit supplies the

power to the detectors, and when triggered
sounds quite a loud warning device and
illuminates an appropriate l.e.d. to show
which detector has been triggered.

The detectors use a beam of infra-red
light supplied by an infra-red l.e.d. to
detect the presence of smoke particles. As
the room fills with smoke, the intensity of
the infra-red (IR) beam reaching the IR
detector transistor decreases, as the smoke
particles scatter and absorb the IR light.
This drop in intensity is detected and used
to trigger the master unit.

When smoke is detected, a low signal is
sent to the master unit, otherwise the signal
is high. As the master unit expects to see a
high voltage signal when in normal opera-
tion, any faults with the detectors and any
breaks in the detector cables, which might
be caused by fire burning through the
cables, will be detected as the signal will go
low and will trigger the alarm. This is an
added safety feature which detects faults,
as it is useless having a brokendetector unit
when you think it works perfectly.

CIRCUIT DESCRIPTION
—MASTER UNIT

Power is obtained from the mains trans-
former (Fig. 1) through a fuse and is
rectified and smoothed by D1, D2 and C1
to give a d.c. voltage of about 12V. This
supplies IC1 the 555 timer which is set to
oscillate at about 1.5Hz. When TR1 is con-
ducting the signal from ICI1 switches TR2
on and off which in turn switches the audi-
ble warning device (WD1) on and off. (If
desired this warning device could be
replaced by a relay which could drive a
more elaborate alarm system — see Fig. 2.)

The signals from the detectors are fed to
IC2 a CMOS hex inverter/buffer chip. The
output voltage from this chip is the inverse
of the input and is fed to the base of TR1 via
R3 and diodes D11 to D16. A low voltage
in produces a high voltage out which
switches TR1 on and the alarm sounds.
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Fig. 1. Circuit of the Fire Alarm master unit.
across R18 and so the base of TR9 is at zero CONSTRUCTION
potential. Hence TR is not switched on, The circuit board was made out of Vero-
T no current flows through R17 and there is board as this is the most available form of
] no potential drop across it. The signal to circuit board and this allows the project to
Zo0 ] LA the master unit is high. ) be made by less experienced builders who
1NLOOT 1 When the intensity of the beam is may not wish to purchase a ready-made
! _() RLAY reduced by the slightest amount, due to p.c.b. and who may be unfamiliar with
i smoke particles, TR10 conducts less and so p.c.b. construction. As a result, however,
1R2 the base of TR sees a voltage. As the two there are quite a number of breaks in the
transistors are directly coupled, this vol- tracks, and a large number of links are pre-
tage switches TR fully on, the full supply  sent so the layout shown in Fig. 4 will have
voltage is dropped across R17 and the out- to be carefully followed.
put signal is low.

Fig. 2. Addition of a relay to drive
other alarm output devices.
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010
o T1LI2
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Fig. 3. Circuit of the alarm detector.

The detector signals are also sent via R4
to R9 to a set of transistors (TR3 to TR8)
which switch on l.e.d.s D3 to D8 when the
voltage to their bases goes low, hence
showing which detector has been triggered.
Resistor R16 and l.e.d. D9 are present to
indicate when the unit is turned on.

DETECTOR

The detector circuit is shown in Fig. 3,
about 50mA flows through the infra-red
l.e.d. D10 via R19 and R20 so that a high
output of IR light is obtained. In the
absence of smoke, this high intensity beam
switches the IR transistor TR10 fully on so
that the full supply voltage is dropped

Everyday Electronics, February 1989

£ 3 0 incl. 6 detectors

COMPONENTS

Master Unit
Resistors
R1 100k
R2 470k
R3 470k
R4toR16 1k (13 off)

All Va watt +5%

see page 91
Capacitors
C1 1000 elect. 16V
C2 1u elect. 16V
Semiconductors
D1,D2 1N4007
D3toD9 redled.s

(7 off —seetext)
D11to D16 1N4148 (6 off)

TR1 BC107

TR2 BFYS50

TR3to TR8 BC212 (6 off)

IC1 665timer

IC2 4049 CMOS hex
inverter

Miscellaneous
FS1 1A 20mm fuse and
holder

S1 d.p.d.t. 240V toggle
switch
T 6-0-6V 400mA

mainstransformer
audible warning
device L7009

Mains grommet; 16 pind.i.l.i.c.
holder; Veroboard 3.75 inch by 5
inch; case—Bimbox range 152x
82 x 50mm; p.c.b. mounting
3.5mm stereo jack sockets (6 off);
cable clamp; fixings; wire etc.

wWD1

Detector Unit

(Items for one unit)

Resistors
R17 47k VaW carbon
R18 10k YaW carbon
R19 100 ¥2W carbon
R20 100 2W carbon
Semiconductors
D10 TIL32IRl.e.d.
TR9 BC107
TR10 TIL78

Miscellaneous

Verocase 72x47x25mm; Vero-
board (see text); three core mains
cable; 3.5mm stereo jack plug;
grommet.
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Fig. 4. Veroboard layout and wiring.

A standard 3.75inch X Sinch Veroboard
is cut to 29 holes and the off cut kept for the
detector circuit board. Very carefully mark
the breaks in the tracks and cut them with a
spot face cutter or twist drill.

Start construction with the links, fol-
lowed by the six stereo jack sockets. The
resistors, capacitors and semiconductors
can then be soldered into place. Care must
be taken with the orientation of polarized
components (see Fig. 4). IC2 must be
placed into a socket rather than directly
soldered into the board (damage may occur
due to the heat from the soldering iron, but
IC2 is a CMOS device and none of the pins
must be touched as this may cause damage
to the chip due to static electricity).

Once the circuit board is complete,
attention is now turned to the case con-
struction and mains connections. The case
s a 152 x 82 x S0 mm Bimbox range case
which is quite attractive and accommo-
dates the components snuggly.

The mains transformer is mounted in the
left hand corner using 6BA bolts and the
fuse holder mounted at the back. The
mains cable enters the case through a
grommet and a cable clamp should be
included to prevent the mains cable acci-
dentally pulling out and weakening solder
joints which could be dangerous. Mains
wiring is shown in Fig. 5.

Six holes are drilled in the side of the case
for the jack sockets and seven holes in the
case lid should be drilled for the seven
l.e.d.s. The mains switch S1 should be
mounted in line with the power on l.e.d.
(see Fig. 6). A hole will also have to be cut
in the case lid for WD1 which should be
fixed using epoxy resin.

After wiring up the circuit board, WDI1,
mains transformer, switch etc. (see Figs. S
and 6) the circuit board can be mounted
using bolts or the plastic spacers supplied
with the case. All that remains is for the lid
to be labelled with rub down letters.

DETECTOR UNIT

The few components which make up the
detector unit are all mounted on a small
piece of Veroboard left over from the main
Veroboard. There is only one break to
make and no links this time.

After construction of the circuit board
has been completed (see Fig. 7) it is con-
nected to the master unit via thin, 3-core
mains cable. The cable is attached to the
circuit board as shown, fed through a grom-
met in the side of the case, and attached to
a 3.5 mm stereo jack plug, carefully noting
which wire goes to which part of the plug
(see Figs. 8 and 9).

Two holes should be carefully drilled in
the case lid so that the IR l.e.d. and trans-
istor can poke through when the lid is
placed on the case. The l.e.d. and transis-
tor are then bent through 90 degrees so that
they are facing each other, and are shielded
from daylight, either by using a piece of
pen case or rubber tubing. Particular atten-
tion should be made to shielding the trans-
istor as external IR sources may interfere
with the detector.

Plug the detector into the main unit and
if the alarm is triggered, it means the l.e.d.
and transistor are not correctly lined up
with each other. If this happens, small
movements of either the transistoror l.e.d.
should be made until the alarm is silent.

Once alignment has been completed, the
transistor and l.e.d. can be glued into place
using epoxy resin. This also holds the cir-
cuit board in place. The detector is now
complete.

-
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FOR YOUR

A
ENTERTAINMENT

BY BARRY FOX

ToFit...

Around 300,000 homes in Britain are
connected to a cable station, and
around two million flat-dwellers are
receiving signals from a shared dish
aerial on the roof, according to esti-
mates by Astra, the satellite broadcast-
ing consortium. That leaves around 20
million homes theoretically in the mar-
ket for a dish system to receive prog-
rammes direct from satellite.

So far around 80 companies in
Europe are offering dish systems capa-
ble of receiving Astra, at prices ranging
from £149 for a Sinclair system, £199 for
Amstrad and Alba and £300 or £400
from electronic majors like Grundig and
the Japanese. These 80 companies
promise to deliver two million dish sys-
tems in the first year, 1989.

Dixons, the high street chain, talk of
selling half a million. The Astra publicity
video, which dealers will be asked to
show in their shops describes receiving
satellite programmes as ‘“easy as
ABC-all you need is a dish on a wall or
roof, a set-top tuner and a TV set.”

This may well turn out to be an over-
simplification and understatement. A
dish aerial needs to have a direct line of
sight on a satellite without any obstruc-
tion from buildings or trees. it must be
aligned on the invisible satellite to an
accuracy of around one degree!

Because satellite signals are f.m.
(whereas terrestrial TV signals are a.m.)
slight misalignment of the dish may
pass unnoticed on a sunny day when
the incoming microwave signal is
strong. As long as the signal is over the
tuner’s reception threshold, slight
adjustments of the dish will not make
any noticeable difference onthe screen.

But on wet days, when the incoming
signal is attenuated by water in the air,
the signal from a misaligned dish sys-
tem may drop below the threshold for
clear pictures. So viewers will find their
pictures change with the weather. This
is in addition to the problem which can
occur if water gets into the coaxial
cable, e.g. through poorly made con-
nections, and reduces the signal—as
can already happen with u.h.f. aerials.

There will also be a probiem if snow
collects in a dish and blocks the signal.
Flat aerials score here, either genuine
flat plate aerials (like BSB's promised
Squarial) or the dish-disguised-as-a-
plate system developed by Sir Clive
Sinclair.

Snow is unlikely to be a significant
problem—the UK doesn’t get much and
it will soon slide from most dishes—but
misalignment will show every time it
rains.

The only way to be sure that a dish
system works as well in wet weather as
fine weather, is to align it using a signa)
strength meter. This technique is
already used by reputable firms fitting
conventional u.h.f. aerials. The exact
position for the aerial is found by look-
ing for the peak reading on a meter,
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rather than the clearest picture on a TV
screen.

Astra knows full well that if people
start finding that their signais disappear
on wet days, the bad publicity will be
very damaging. Development Manager
Robin Crossley announced recently that
Astra is sponsoring City and Guilds
training courses for aerial fitters at five
technical colleges.

... or Not to Fit
But the programmers are impatient.
After the training schemes were

announced at a press briefing, some-
one in the audience pointedly asked
Marcus Bicknell, Commercial Director
of Astra, whether people could fit their
own aerials. The man who asked the
question, Nick Austin, admitted after-
wards that he knew full well that Marcus
Bicknell had already tried fitting an
aerial, and had pictures to prove it.

Many of the press have already seen
these pictures. They thus know that
Bicknell had fitted a dish to the wall of a
house deep in the country, with
unobstructed view of the satellite orbit
from low level. Would-be viewers who
live in towns and cities will need to fit
their dishes much higher.

Nick Austin wants to publicise the

message that dish-fitting is easy. Why?

Nick Austin started the Beggars’ Ban-
guet small record label and is now run-
ning the Landscape video programme
which goes out for a few hours a night
on the Sky satellite channel. Landscape
Video is a music programme, with
background pictures.

Austin fears that there will be a shor-
tage of professional aerial fitters, and he
does not want the public put off satellite
by the need to wait. ’Putting up adish is
as easy as putting up a shelf”’, Nick told
ERT "Just four Rawplugs”’.

But Robin Crossley prefers to play
safe. He wants people who buy dishes
to pay a fitter to fit them. He worries
about people in urban areas climbing
high ladders or clambering on the roof.
At best they risk poor pictures. At worst
they risk death. The tabloids will have a
field day—and justifiably so.

In practice it will be dealers and manu-
facturers, not Astra or programme pro-
viders like Landscape, who cail the
shots. Few people fit their own u.h.f.
aerials on a roof because when you buy
a TV set or a video recorder it does not
come packaged with an aerial and chim-
ney mount. Butitlooks as if satellite sys-
tems will be sold in just this way, with a
set-top tuner and roof top dish pac-
kaged together.

Someone who buys the package on a
‘Saturday morning hoping to watch
films and sports programmes that night
may well be tempted to have a go at fit-
ting it on Saturday afternoon, instead of
waiting perhaps weeks for an engineer
to come and charge to do the job.

The buck on this one stops with the
satellite trade.

mmm Wonder of Electronics m———

Here’s some ammunition for anyone who
wants to argue that music is becoming too
heavily dependent on electronics.

Stevie Wonder flew over from Los Angeles
to take part in the Nelson Mandela concert at
Wembley Stadium. At the last moment his
appearance was delayed. At first the announ-
cers on TV said it was because he had techni-
cal problems with his computer; then they
said it was because his music computer had
been stolen; and then that the computer
software had been stolen.

This is what happened.

Stevie uses a Synclavier system to store
sound patterns of “‘samples” on hard Win-
chester magnetic disk. The patterns are
triggered by a keyboard.,

The samples which come packaged with the
machine are pretty basic and sound only vag-
uely like the instruments they are intended to
mimic. The realskilt of the user is in doctoring
existing samples or producing new ones:
Musicians spend years building up their own
library of samples. Often they are derived
from brief snatches of real sound, recorded
digitally and then processed to taste.

At the Wembley concert, five artists,
including Sting, were using Synclavier sys-
tems. Michael Jackson used four for his con-
certs. There is no need for musicians to carry
their own Synclavier hardware round the
world, they just take a library of samples, and
software, to program hired hardware.

Stevie Wonder brought over an optical
disc, with two gigabyte capacity, and tape
back-up streamers, for use with one of the
Synclaviers installed at Wembley. These units
have optical disc drive, as well as a tape
streamer drive and a 5.25in floppy disc drive
for booting up the system with its operating
system.

Just before he went on stage, someone who
had conned their way backstage stole a DAT
recorder being used to tape the event. With
mindless stupidity, the thief also grabbed the
5.25in magnetic drive sitting on top of the
Synclavier. It was no use to him whatsoever.
but he just took it anyway.

This meant that the Synclavier could not be
booted up with the operating system needed
to load his samples from the optical discs.
Apparently it was a musician from pop group
UB40 who finally found the thief, made a citi-
zen’s arrest and brought back the drive so that
Stevie Wonder could go on stage.

Incidentally, although more and more
musicians are using Synclavier equipment,
the real money is in the use of this equipment
for post production work. Film and TV prog-
ramme producers are able to add and edit
music, sound effects and dialogue much more
easily using magnetic disk storage than tape,
because there is no time lost on re-winding the
recording. The magnetic disk can be switched
to replay *“from the top” in a fraction of a sec-
ond.
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A SELECTION OF OUR BEST PROJECT KITS

As usual these kits come complete with printed circuit boards, cases,
ali components, nuts, screws, wire etc. All have been tested by our
engineers {many of them are our own designs) to

ensure that you getexcellent results.

INSULATION TESTER

An electronic High Voltage tester for mains
appliances and wiring. An inverter circuit
produces 500 volts from a PP3 battery and
applies it to the circuit under test. Reads
insulation up to 100 Megohms. Completely
safe in use.

OUR KIT REF 444 £19.58

DIGITAL CAPACITANCE METER

Simple and accurate { 1%) measurements

of capacitors from a few pF up to 1,000
uF. Clear 5 digit LED display indicates
exact value. Three ranges — pF, nF
and uF. Just connect the

capacitor, press the

button and read the

value.

£41.55
OURKIT
REF 493

KIT REF 707 £15.53

A mains powered loniser that
produces a breeze of negative
ions in the air. A compact,
safe, simple unit that uses a
negligible amount of electricity.

3 BAND SHORTWAVE

RADIO  m

OURKIT
REF 718 £26.53

Covers 1.6-30 MHz in 3 bands using
modern miniature coils. Audio
output s via a built-in loudspeaker.
Advanced design gives excellent
stability, sensitivity and selectivity.
Simple to build.

&

MOSFET VARIABLE BENCH
25V 2.5A POWER SUPPLY

TOP
KITS
PROJECT KITS FOR E.E.

SUPER SOUND-
-EFFECTS GENERATOR

A wide range SN76477 sound effects
board giving: Bird Chirps, Sirens, Heli-
copters, Explosions, Phaser Guns,
Steam Train sounds, and more. Sup-
plied without a case.

KIT REF 781 £12.99

VISUAL GUITAR
TUNER

Crystal controlled, with
a super rotating LED
display. Indicates high,
low, and exact degree
of mistuning. Use with
pick-up or mic. Also has
audible output.

KIT REF E711 £21.99

COMPONENTS, KITS, BOOKS, TOOLS,

MOTORS, GEARS, PULLEYS, OPTICAL

FIBRES, ROBOTICS, AND MUCH MUCH
MORE-IN OUR

NEW CATALOGUE £1.00

Just a selection )
more in our catalogue

Magenta supply Full Kits: Including PCB's (or Stripboard), Hardware, Components, and Cases
(unless stated). Please state Kit Reference Number, Kit Title, and Price, when ordering.

REPRINTS: if you do not have the issue of E.E. which includes the project. you will need to
order the instruction reprint as an extra: 80p each. Reprints are also available separately-Send

£1in stamps.

REACTION TIMER Dec. 88
PHASOR (Light Controller) Dec 88
DOWNBEAT METRONOME Dec 88
3 i SPECTRUM EPROM PROGRAMMER Dec 88
— SEASHELL SYNTHESISER Nov 88
|.R. OBJECT COUNTER Nov 88

KIT-TITLE | PRICE

£29.98
£2561
£17.57
£26.97
£24.99
£29.63

£ KIT-TITLE

569 CAR ALARM Dec 86
563 200MHz DIG. FREQUENCY METER Nov 86
561 LIGHT RIDER LAPEL BADGE Oct 86
560 LIGHT RIDER DISCO VERSION
LIGHT RIDER 16 LED VERSION

OUR KIT REF. 769 £49.73

A superb design giving 0-25V and 0-2.5A. Twin panel
meters indicate Voltage and Current. Voltage is vari-
able from zero to 25V.

Current-Limit contro! allows Constant Current charg-
ing of NICAD batteries, and protects circuits from over-
load. A Toroidal transformer MOSFET power output
device, and Quad op-amp iC design give excellent per-
formance.

DIGITAL FREQUENCY
200 MHz METER
KIT REF 563

An 8 digit meter
reading from A.F.
up to 200 MHz in
two ranges. Large
0.5” Red LED dis-
play. Ideal for AF
and RF measure-
ments. Amateur
and C.B. frequen-
cies.

Digital
Fragquency Meter

EE74 135 HUNTER STREET

BURTON-ON-TRENT, STAFFS DE14 2ST
ADD £1.00 P&P TO ALL ORDERS
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£62.98

EPAOM ERASER Oct 88 £24.95
UNIVERSAL NICAD CHARGER July 88 £6.99
SUPER SOUND EFFECTS GENERATOR May 88 £12.99
CABLE & PIPE LOCATOR April 88 £15.35
ENVELDPE SHAPER Mar 88 £14.99
VARIABLE 25V-2A BENCH POWER SUPPLY feb 88 £49.73
CAR LAMP CHECKING SYST. Feb 88
AUDIO SIGNAL GENERATOR Dec 87
ACCENTED BEAT METRONOME Nov 87
ACOUSTIC PROBE Nov 87 (less bolt & probe}
VIDEQ CONTROLLER Oct 87
TRANSTEST Oct 87
AUTOMATIC PORCH LIGHT Oct 87
STATIC MONITOR Oct 87
ELECTRONIC MULTIMETER Sept 87
PERSONAL STEREQ AMP Sept 87
BURST-FIRE MAINS CONTROLLER Sept 87
SUPER SOUND ADAPTOR Aug 87
3 BAND 1.6-300MHz RADIO Aug 87
BUCCANEER |.B. METAL DETECTOR inc. coils snd
case, less handle and hardware July 87
DIGITAL COUNTER/FREQ METER {10MHz)
Inc. case July 87
FERMOSTAT July 87
VISUAL GUITAR TUNER Jun 87
MINI DISCO LIGHT Jun 87
EQUALIZER (IONISER] May 87
ACTIVE I/R BURGLAR ALARM Mar 87
VIDEQ GUARD Feb 87
SPECTRUM SPEECH SYNTH. {no case} Feb 87
SPECTRUM I/0 PORT less case Feb 87

PRICES INCLUDE VAT
SHOP OPEN 9-5 MON-FRI

OFFICIAL ORDERS WELCOME

INFRA-RED BEAM ALARM Sept 86
TILT ALARM July 86

PERSONAL RADIO June 86

PA AMPLIFIER May 86

STEREO REVERB Apr 86

BBC MIDI INTERFACE Mar 86

MAINS TESTER & FUSE FINDER Mar 86
MUSICAL DOOR BELL Jan 86

DIGITAL CAPACITANCE METER Dec 85
SOLDERING IRON CONTROLLER Oct 85
STEPPER MOTOR INTERFACE FOR THE BBC
COMPUTER less case Aug 85
1D3SSTEPPER MOTOR EXTRA

OPTIONAL POWER SUPPLY PARTS
CONTINUITY TESTER July 85
ELECTRONIC DOORBELL June 85
GRAPHIC EQUALISER June 85
INSULATION TESTER Apr 85
SPECTRUM AMPLIFIER Jan 85

BBC MICRO AUDIO STORAGE SCOPE
INTERFACE Nov 84

MAINS CABLE DETECTOR Oct 84

DRILL SPEED CONTROLLER Oct 84

VARICAP AM RADIO May 84

BIOLOGICAL AMPLIFIER Jan 84

BUZZ OFF Mar 83

2-WAY INTERCOM no case July 82
EGG TIMER June 82

SUSTAIN UNIT Oct 81

iN SITU TRANSISTOR TESTER Jun 78

WEIRD SOUND EFFECTS GEN Mar78

ELECTRONIC DICE Mar 77

0283 65435
z B
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Constructional Project

MINI PSU

DAVID SILVESTER

A versatile low voltage power supply

for the workshop.

OR ANY electronics amateur a small
Fvcrsatilc power supply is probably

one of the first items that he or she
will consider building. Such a supply
should offer a number of outputs so that
the unit can be used for both digital and
analogue experiments.

The Mini PSU to be described was ini-
tially designed so that it would give +5V
for work with TTL devices and a balanced
supply of plus (+) and minus (—) 12to 15V
for use with op. amps and CMOS digital
circuits. The idea was then extended to
include a —5V supply to allow experimen-
tation with more complicated devices like
digital to analogue and analogue to digital
converters.

To keep the circuit simple two three ter-
minal regulators were used for the fixed +
and — 5V and three terminal adjustable
regulators for the higher voltages. In fact,
at no additional cost the high voltage sup-
ply was converted into an adjustable 2.5V
to 20V dual tracking supply, in which as
one output voltage falls then the other falls
in sympathy. The whole supply fits in a
116mm by 91mm by 56mm internal dimen-
sion diecast aluminium box which acts as a
heatsink for the regulators and as a safety
screen for the unit.

HOW IT WORKS

The full circuit diagram for the Mini PSU
is shown in Fig. 1. The mains transformer
T1 has two OV to 15V windings which are
connected in series, the centre tap being
the ground/earth connection. (For safety
reasons the mains Earth lead connects sec-
urely to one of the transformer mounting
screws, via a solder tag, and to the ground/
earth output rail.)

The other connections from the trans-
former go to the rectifier bridge RECI and
then to the reservoir capacitors C1 and C2
to give unregulated supplies of about +21V
and —21V with respect to “earth”. The
positive supply passes to regulators IC1,
the 317T and IC3, the 7805, whilst the
negative supply passes IC2 and IC4, the
337T and 7905 negative voltage regulators.

The two 5V supplies are extremely sim-
ple. The only addition is the use of the
diodes D3 and D4 which give protection to
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the two regulators from external power
sources and the capacitors C7 and C8 which
assist with smoothing of transients and with
noise suppression from the regulator.

HIGH VOLTAGE STAGE

The high voltage supply presents an
interesting use of the three terminal vol-
tage regulators. The 317T and 337T reg-
ulators IC1, IC2 always attempt to main-
tain 1.2V between their output and adjust
terminals. In the simple regulator system
two resistors between the output and adjust
and between the adjust and ground control
the available output voltage.

In this project however the system is con-
verted into a dual tracking regulator and as
in the case of the 5V supplies, diodes D1
and D2 give device protection and the
capacitors C3, C4, CS and C6 assist with

smoothing and noise rejection. Due to the
balanced nature of the circuit the preset
potentiometer VR1, which has its wiper
and one end jointed to give a variable resis-
tor, will have equal positive and negative
voltages at each end, all voltages being
measured with respect to earth.

Now consider the two extremes of the
setting of VR1. If the variable resistor is a
“short circuit”, then the resistors R2 and
R4 will be shorted together and the two
regulator adjust terminals will be con-
nected to a virtual earth and the output vol-
tages will be +/—1.2V. If VR1 is an “‘open
circuit”, then each separate regulator has
its output voltage set by the values of the
resistors R1 and R2 for the positive and R3
and R4 for the negative supplies. The val-
ues of resistor are chosen so that with VR1
at its maximum then the output voltage is
about 20V.

Due to manufacturing tolerances there is
a variation in the reference voltage, i.e. the
voltage between the output and adjust

Fig. 1. Complete circuit diagram for the Mini PSU.
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pins, from 1.2V to 1.3V so that unless two
regulators are selected carefully there will
be a small difference between the two out-
put voltage rails. In all cases for which this

supply was designed such as experimenting -

with op. amp circuits then this difference is
of no consequence and no attempt was
made to correct for this error.

However, if the constructor must have
two identical output voltages then either
resistor R2 or R4 can be replaced by an 82
ohm fixed resistor and a 47 ohm poten-
tiometer to give an 82 to 129 ohm variable
resistor. The voltage error in the prototype
with outputs of +14.76 and —15.23 is well
within the tolerance limits of the usual 7815
and 7915 regulators with limits of 14.4 to
15.6 volts.

CONSTRUCTION

All of the components except the trans-
former T1, regulator chips IC1—IC4, out-
put sockets and the 5V supply output pro-
tection diodes D3, D4 and smoothing
capacitors C7, C8 are mounted on a small
printed circuit board (p.c.b.). This board is
available from the EE PCB Service, code
EE636. The board is designed to be used
for the dual tracking supply only and the
two 5V supplies are optional extras.

The building of the Mini PSU is
extremely simple. Do not solder any of the
components on the circuit board yet, you
will need to use it to mark the position of
the p.c.b.s mounting screws at a later stage.
Construction takes place on the box lid
with the bottom used as a cover.

Position the mains transformer at one
end of the lid with the connection terminals
inwards so that the ‘“‘cover” or base of the
box can be fitted over the top. Mark the
position of the 4BA by half-inch mounting
screws and drill the holes. Drill a hole for
the mains lead grommet in the free space
between the transformer and the top of the
lid.

At the other end of the lid mark the pos-
ition of the five output sockets SK1-SKS5,
being careful to ensure the insulators will
not foul the lip on the lid, then drill the
holes and file out the notches for the
locators. These locators prevent rotation of
the sockets when in use.

Position the p.c.b. between the trans-
former and the output sockets and mark
and drill holes for the 4BA by one inch
mounting screws. Finally mark and drill the
four holes for the 6BA by quarter-inch
mounting screws for the regulator i.c.s.

Now paint the box if required and fit the
mains transformer remembering to add the
solder tag washer for the mains Earth con-
nection. Next fit the output sockets, the
rubber grommet and the regulator i.c.s.

The regulators should all have mica
washers between the lid and the metal part
of the regulator and an insulator bush
around the screw to prevent shorting to the

‘lid. It is a good idea to check with a mul-

timeter that the regulators are indeed iso-
lated from the case as damage to the
devices will occur if they are shorted to
earth.

CIRCUIT BOARD

Assemble the printed circuit-board using
the component layout diagram Fig. 2 as a
guide. There are no difficult soldering
joints to make so there should be few prob-
lems.

Pass the mains cable through the rubber
grommet, fit a strain relief clamp to the
cable to stop it pulling back and then solder
the Earth lead to the transformer mounting
screws solder tag. (Do NOT tie aknot in the
mains cable as a strain relief). Then solder
the brown and blue wires to the transfor-
mers mains input connection tags.

To assist with the rest of the wiring you
will need short lengths of ten different col-
oured wires, see Fig. 3. Fit the SV protec-
tion diodes and capacitors directly across

l

© 6® © © ®

[ ﬁ j

L J»«Lx__l

Fig. 2. Printed circuit board component layout and
full size copper foil master pattern.
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COMPONENTS

Resistors
R1,R3 4k7(2off)

R2,R4 100(2 off) a

All 0.6W 1% metal film
page 91

Potentiometer

VR1 4k7 18-turn

preset

Capacitors

C1,C2 1000w elec. 63V (2 off)

C3,C4 10uelec. 25V (2 off)

C5,C6 1utantalum

C7,C8 bead 25V (4 off)
Semiconductors

REC1 WO010 100V 1A

bridge rectifier
1N4001 silicon diode
{4 off)
IC1 317T adjustable posi-
tive voltage reg., 1.5A
1C2 337T adjustable nega-
tive voltage neg., 1.6A
IC3 7805C voltage
regulator, +5V
IC4 7905 voltage
regulator, -5V

D1-D4

Miscellaneous

SK1- 4mm sockets, red,
SK5 vellow, green, blue
and black.
T1 Mains transformer 10W,

0-15V, 0-15V sec.

Diecast aluminium box, size
116mm x 91mm X 56mm;
printed circuit board, available
from EE PCB Service code EE636;
insulating kits for regulators (4
off); rubber grommet; coloured
connecting wire; 4BA solder
tags; 4BA '%in. screws, nuts and
washers (2 off); 4BA 1in. screws,
nuts and washers (4 off); Vain.
spacers for 4BA (x off); 6BA Vain.
screws, nuts and washers (4 off);
solder etc.

Approx. cost
Guidance only

£20
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Further wires to the p.c.b. come from
the 317T adjust, the 337T adjust, the joined
317T and 7805 input terminais and the
joined 337T and 7905 input terminals and
the remaining transformer tags. The 317T
and 337T output terminals have one wire to
the correct output socket and a second wire
to the p.c.b. =

Solder all of the connections to the
printed circuit board leaving enough free
wire so that the board can be fitted above
the regulators. Also, at some later stage it
may be necessary to service the unit and
unless sufficient lengths of wire are used it
will be difficult to turn the board over to
gain access to the components.

The p.c.b. is mounted in position using
4BA by one inchscrews with a quarter-inch
spacer and nut fitted before the washers
and nuts to hold the board. There is also a
washer below as well as above the board.

TESTING

Because of the presence of mains vol-
tages, be extremely careful when carrying
out any tests on the power supply.

Testing the unit is very simple. The most
likely mistake is that the diodes will be fit-
ted the wrong way round causing a very
high current to flow in the regulators.
Check this point very. carefully before
switching on. The mains plug needs alA or
2A fuse as there is no separate fuse fitted in
the supply.

Set the preset potentiometer VR to mid
position. Switch on and measure the vol-
tages at the output sockets with respect to

Fig. 3. Layout of components on the case lid and interwir-
ing details from the printed circuit board to the regulator

i.c.s.
3177 3377 7805 7905
ADJ iN ADJ ourt IN our GND out
out IN GND IN

the output and “ground” terminals and sol-
der into place. Be careful to observe the
polarity of the diodes and capacitors.

Add wires in the same colour to the +5V
‘yellow, —5V blue and ground green termi-
nals, and solder to the output terminal tags.
The yellow and blue wires go to IC3 (7805)
and IC4 (7905) regulator output terminal
pins respectively (see Fig. 3 and Fig. 4 for
connections).

The green wire goes to the ground or
common pins o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>