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MORE BIG VALUE
FROM YOURTANDY STORE

1000 OHMS/VOLTS AC/DC 6-DIGIT : .
8 RANGES FREQUENCY ’ E‘“f FL;'IESIER
Handy multitester for. COUNTER s | accuracy and minimum

home and wark-shop.
Easy-to-read two colous
Sgrmmicter, pirl jacks fora
Sranges. Reads AC and
DG volts: 0-15-150-

lsading. 11.5cm 'm*r"red

Counts frequencies
from 100 Hz to.over
A5 MHzwith 100 ms
gate time, Am,racv is

1 current; 3 pprat 259 orless -
GDFS%EEAJH:SELEHCE: then £ 30 Mkzon 10 o
0-160,000 nbms, AHz! Overlead- I -
Beedracy: L 3% full scale 3 rotected Tmeg :
on DC ranges, input Sensitivity, 30 i
L 4% on AC ranges: mV Lip 1o 30 MHz. - =

Ret. OV batteny.
22-351. REG PRICE

£79.95 &

DIGITAL IC LOGIC PROBE

Completz battety.
22-027. REG PRICE

£6.95
TRANSISTORIZE
SIGNAL
TRACER

Spot clrcuit troubles and
check RF, IF and audio
sigrials from aerial o
speakeron all audio
equipment. With 9V
battery, instructions.
22-010.

m£2 79
ibined level detector,

e her HI-LI::\D indicates AC/DC CIRCUIT
Lo-LER isiogic Putse LED displays

ions fo 300 nanoseconds, biinksatd Hz TESTER
uency signals (up to 1.5 MHz). Input
x—wriAn[ 5- 300K afims, With 367 power fanlec

batteries 22:4034

P?G.PQECE£19-95 REG -r,r£1 99 e

VARIABLE POWER SUPPLY
. other low-voltage DG
o less fitan £50mvat L

e 25my. Maximum
'bl:mmrxadeu

REG. PHICE£9 = 9 5

REALISTIC DX 300 DYNAMIC
General coversge raceiver, Quariz-synthesised tuning, TRANSISTOR

digital freqies dout. 3-step RF Attenuator, 6

renge pre&-:l i rs. S8b and CW CHECKER
demotub d’lbnl.S{!k“hPl Cade osciliator. Batteries (ot Showscurrent gainand
included} or 12V DE. 20-204. etectrode open and shert

circuit, Tests low, medium
£229,95 o high po r PTNP or NPN
e | ¥0ES. Go/no-Go test from

i 5-50mA o power types.

22024,

REG. PRICE
N st T

s
25

You save because we design, CIOHES
manufacture, sell and senvice. _ : 0 voars
landy nave over 7, 000 storss and dealerships fjr'.--n_-uu'—,ﬁ techrologica 'ar:ccfr;‘.énr

worldwide: Bver 2500 productzae made

THE W

MARERES

KMOWNAS RADIG S HACK 1N THE LS4

Most items also available
. at Tandy Dealers. Look for this
Sign in your area.

The largest electronics retailer in the world."

Ofars subject loavailaollity, |nstant credit available in most cases

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.




Cheosing the products to sdvertise éach month can be quite a task at AMBIT,
since we tend to introduce at lesst one new line per week. So it is nearly
imposzibla 0 say all we would like in this space - other than to bring you as
far up to date as possible with currént events. The major medium for finding
out sbout what we have to offer is our unique catalogue system, and we ask
that you invest in a copy of parts 1,2 & 3 since many questions wé are asked
can be readily answered by reference to these.
Each part costs 60p, or £1.60 for all three current editions.

We are also launching a new and greatly siongated version of our PRICE LIST,
which now includes a large number of quantity listings, and many items not
previously listed. The new style price list is a quick reference short form

to cur general catalogues - gvailable FOC with 2 large {A4) SAE please.

The new MK 111 FM twner

preset

m the cost of wax for Mr Tom
Office have increased their charges {Feb. 4th). A
cover charge has been increased to 35p per order (CWO).

&

As a result of the soaring price of oil --and the sut

huge ir

., the Post

rdingly, our. d

COIMPONENTS

DIGITAL FREQUENCY READQUTS |/ SYNTHESISER SYSTEMS

(sitﬂng under the Dorchester
multiband AM/FM tuner

Hevwions o thy Mask (11
Include 3 ceqire 1o

SwitEhing

MNew B44378-2, the last
word in stereo decodars:
with the KB4437/4438.

MODULE NEWS

We are at fast able 10 guote for guantitiss of our modules, followirnig s program of
standardization and revision to speed manufacture and test. The following types-are
thelresults of the standardization program:

LIMT 184 & varicap MOSFET input VHE hangd 2 tusiebiead E12.00 inc
911225 A High Performance FM |F system, with switched BW E23185 inc
9112258 Single BW Filtecs, single tuned. detector E14.85 inc
91072 A DE tuned and single pole switched MW LW tuner E148.43 inc
91072 B As type A" bur with sither SW1T or SWZ hand E15.90 ine
92242 A Combined  LW/MW toner, with FM [Fidetectar se £29.00 Inc:

92242 B As OZT4ZA but with 5-10MHz SW section £34.80 ioc
All are supplisd-housed In screened metal cases 97x56%x24mm. with all cannections
along a single edge. switable for verticle of hodizontsl mounting

Previously advertized units are still availabie: although there may Have hee
price changes in the latest edition of the Price List (Date Feh 801 A separate -
covering the new range of modules iz available from April 80 with an A4 SAE please

ions in B

4

Ambit has the biggest range 'of digital frequency readout systems for various
i Ci icati Prices range from £18.50 for a
complete. AM/FM broadcast frequency display (kit of DFM2). Most are detailed
in the Tatest catalogue.
TUNING SYNTHESIZERS are also heavily featured, and we offer our first
complete system covering MW/ LW/ SW2 and FM based on Hitachi parts. The
unit is retrofittable to voltage tuned radio systems - and will shortly be incorp-
orated in a complete tuner project. Cost for the synthesiser will be circa £40
A versatile communications system based on the new Mullard 2 IC system is
nearing completion, together with 16 station CMOS memory and optical shaft
-encoder system with fast tune facility. Synthesiser circa £70, memory £50.

NEW LINE : ALPS switches and rotary potentiometers, With 2 genars! catatogus that's. over
3 inches thick, we cannot begin to effer o comprohensive fist of what we can offer - but we am
already king the keyh | h i . -pushbution switches etc. In pacticular, the
pushbutton swilches really put all others in the thade [schadow?] whan it ¢omes 1o quality and
pricz. A special new shorifarm is being prepared (and may be ready when you read this). All the
porentiometes and switches you could ever need from a sigle source. Keypad switches cost as
little a5 15p ea [1 off). with = range of two part caps for easy ledgending. You must tee the
shortform catalogue [30p) and sur new pricelist for full details of this Buge range of components

—— il ——

i

of writing.

CASGESE 211
CA3ZIREE- 253
HATTE7W 1.95

HAT1Z25 247
HA12412 281
KB2420 1.95
TEBAT20E 1.15
KB4406 0.80

HA1157

CA3123E
TDAT072
TBAEST

TDA1090
TDA1220
TDAT083
TDATO82

1,61
167
309
253
351
161
224
226

SDE000
TDA4420
ME1330P
MC1350P
KBagiz
KBad13
KB4417
MC3357P

4.31
259
1.38
138
2.24
224
253
38

RADIO ICs - - -intarasting developments here, we niow hava the Hitachi- HAT1225 and the
HA12412 ultra high specification membere of tha CA3089E family. The PLESSEY SL1600
TERgE now ncludes the SLEEON high parformanca PLL NBEFM IF and detector.

SL1610
SLI1611
SL1612
SLI613
SL1620
sL1623
SLI1624
SLIEZ5

1.84 SL1626 280
84 SL1B30° 1:88
B4 SL1840D 2.17
17 SL1B4T 217
50 SLe600 431
280 SL6p40 216
277 SLEGID 368

= Key switch
Latest semiconductor news: [ BIiT SHOP' N B SCK41505
CMOS, TTL and LPSN TTL are in stock (ssk for our OSTS prica leaflat). Some of the We are gradually getting our raller sales aces foried oul, iyp Bm ops
very: populer types ara still “difficult” but we have things like 4011s, 40775 5t the time with displays of the products on offer and a browsers 23p each [1:28)

zorner to sit snd study data/catalogues. Call in next time
you are in the area - parking outside the door
COMPUTER CAPABILITIES

Ambit has been keeping = low profile on the subject of
the MPU and its applications. Interestingly #nough, the
first project we offer with MPL centent does rather
more in the way of processing thar simply playing =
daft game, or locking like an enormous catculator. Our
MPU facility and expertise is now for bire an a fully
commercial basis. Z80. 6800, 6803, 2658 =te.

250 MC1496 T1.44

BC237-88  0.087 2501775
BC307.39° 0,002 2Shg72A
BCA135  1.115 ZSD66EA
ED474-6 0.126 25B646A
BCE46:556° 0.138 25D760
BCES0-5E0 0132 258720
ECE38-640 0.265 2SC2546E

03s1
8.32
532
729
729

TRANSISTORS : New lower prices, wider range, large stocks. Also the world's lowest noise
sudio devives (25C2546E and 2SA10B4E} first from AMBIT of course. Power MOSFET: &
all sarts of ather devices. Our 2SKST MOSFET replaces the 408XX and 40673 families.
0:207 2SAT084E 0.388 BF256
0.207 28C2547E
0.345 Z5AT08BEE
0.345 25K133
0.52 25448
052 25K135
0.368 25450

0.391 25K55
25K 163
35K51T
3EKE0
BFS60
35K48

0.437 BFYSD 103
0.358 BF224 0.253
0,402 BF274 0.207
0.62 BFT95 1.138
0.667 VNEGAF 1.082
1.426 2N8427 0.077
1.426° 176 0.747

NESDAY «

7 channel

e
HEHE [T

THARGE:

all three
il

RADIO CONTROL:: A special section for all RC fans. New and exciting stutf:

HELAAG/KBA4AE © camplete 4 channel BX/TX digprop 1€ pair RF&control in one 4.75pr

MSLB362/M5L3362 : logic section of a four channal dig.prop link, with switch opr. 3.75pr
S i it , suitable for mixing ete.  £2.14 &3

NES44 Signetics famous ssrvo driver 1C £2.07  MC3357P as used in RCME design £3.16 ez

AMBIT RCRX4 - RCME FM system compatible, complete B¥ kit with box/connsctor

and AMBIT dasigl_l screened front end with 27MHz ceramic filter £16.10 (E1H)

XTALS: FM pairs £3.74 (no splits] TX is fund. % ap fréquency, BX 3rd OT-455kHz

ARE prirs £3.57 (0o splits. Both 3rd OT types, sgein RX |F =t 455kHz

NEW LINE : DC/DC+AC converters for fluorescent displays: TOKO CPS series
12v 1IN, —20 and 3v AC out a2t 85mA. Thick film desion £2,.34 82 Oty prices OA

GENERAL INFORMATION

Ambir stoecks the: following ranges of components for
=x-stock volume defivery: SIGNAL COILS, EER;_M\,‘II(_‘,,
MECHANICAL apd CRYSTAL FILTERS. BADIO ICs
for AM/ EMISSB . TOROID CORES FOR R‘.GDIB_ and
EMI FILTER CIRCUITS, INDICATING AND PANEL
METERS, AUDIO ICs, AF TAANSISTORS, FETS,
MGSFETS, DIODES (PIN VARICAP SCHOTTKY).
PASEIVE DEMs (ke MODV0E etc), IC SOCKETS.
LEDS, TRIMMER CAPS. SWITCHES KEYBOARD
SWITCHES, TUNERHEADS, IF AMPS AM RADIO
MODLILES, éic st

NEW LINE . DVM176 - the definitive’ ICM7106 LCD DVM module, 3'. digt £22.37 ea

CMI61: LCD 12/2anr alarm clock/day/date/backight len, RS308-499) Zmm digits £11.44 &ach
CM174; LCD 12hr afarm efock/stopwatch/backlight with 30mm height dgis £14.32 each

INTERNATIONAL

200 NorthService Road, Brentwood, Essex

TELEPHONE (STD 0277) 23090

TELEX 395194 AMBIT G POSTCODE CMi144SG

Everyday Electronics, May 1980




: | How doyou
Allthese put over 2,000

-- ‘advatages..., different tools
§ sttt westhrsaring and toolkits into

@ Eontin ugl peak gler:on}'\i?nce 7
@ Longer battery & plug life - )

8 Improved fuel consumption e I pe

® Improved accelerationftop speed o“ e“ve o o
® Extended energy storage

kit form

ger-Clark the world famous rally driver
says” Sparkriteelectronicignitionsystems
are the best vou can buy”

Sparkrine

HIGH PERFORMANCE
ELECTRONIC IGNITION
Electronics Design Assoc.

82 Bath Strest, Walsall WS1 3DE The New Toolrange Catalogue is still the
only comprehensive single source of

electronic tools and production aids.
lectronics Design Associates, Dept. EE 580

82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791 Products from over 100 top manufacturers

< are available from stock.
Address For your free copy of the new catalogue
contact Toolrange today.
Phone vour- order with Access or Barclaycard
Inc VAT and PP, CUANTITY REQD. lfm Ehestitake g
sz 1 tLoolrange
ACLESS OR BARCLAY CARD o, 210 SAE d brochurs vl tsqued.

Upton Road, Reading, Berks. RG3 4JA
- - - - - Telephone: Reading (0734) 22245 Telex: 847917

306 Everydey Electronics, May 1980




E.E. PROJECT KITS

Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS
for E.E. Projects, We supply carefully selected sets of paris to enable
you to construct E.E. projects. Project kits include ALL THE ELEC-
TRONICS AND HARDWARE NEEDED—we have even included
appropriate screws, nuts and 1.C. sockets. Each project kit comes
complete with its own FREE COMPONENT IDENTIFICATION
SHEET. We supply—you construct. PRICES INCLUDE CASES
UNLESSOTHERWISE STATED. BATTERIES NOT INCLUDED.
IF YOU DO NOT HAVE THE ISSUE OF E.E. WHICH CONTAINS THE
PROJECT—YOU WILL NEED TO ORDER THE INSTRUCTIONS/
REPRINT AS AN EXTRA—39p. each.

CABLE & PIPE LOCATOR. Mar. 20.
£3-80 less coil formar,

KITCHEN TIMER. Mar. B £12-46.

D BISTER. Mar. BO £3-35,
WITCH. Mar. 80, £8-65.
STEREO HEADPHONE AMPLIFIER,
Mur B0. £14:94.

5 RANGE CURRENT LIMITER. Mar. 80.
£4:

24.
MICRO MUSIC BOX. Feb. 80 £13-82.
Grey Chse £3-63 exira:
SIMPLE SHORT WAVE RECEIVER.
Feb. 80. £20-47, headphones £3-28.
SLIDE.’TAPE SYNCHROMNISER. Feb,
BO. £

48
MQRSE PRATlcﬁ OSCILLATOR. Feb!

B0, £3-75.
?Blllgca?ﬂn BURGLAR ALARM. Deac.
LIGHTCALL. Dec, 79. £8-30.

BABY ALARM. Nov. 78 £8-20

OPTO ALARM. Nov. 70 £5-71 inc.
optional ports.

?IU: .fli.\lr’ RADIO TUNER. Nov. ?’ f.i!
s

3 FUNCTION GEHER&'I'GR. Nm:l T8
£18-44 Tess pointer, case extra £7-18.
OME ARMED BANDIT. Oct 78, £18-35.
case extra £3-28.

gl?l_-:g IMPEDANCE VOLTMETER.
L‘EGHT'S ON REMINDER Ock. 79, 54-85.
CHASER LIGHTS. Sept. 75. £18-85.
;"’AQI;ICAP M.W. RADIO. Sepi. 748,

SIMPLE TRANSISTOR TESTER.
Sepl. 79, £8-28.

ELECTRONIC TUNING. FORK Aug. 72
£8-15. Sultabie microphone & plug £1°59

extra.
WARBLING TIMER. Aug. 79. £6-25
9V POWER SUPPLY Aug. 79. £8-84inc.

e
g:“'A NEE WHISTLER Aug. T8 £3-19
TOUCH ON PHOT LIGHT Aug. 79
£3-35. X
QUIZ REFEREE Aug. 78, £5-85.
DARKROOM TIMER. July 78.
WATER LEVEL INDICATOR. JU!)‘ 79.

£8-60.
TREMOLO UNIT. June 79. £11:26,
ELECTRONIC CANARY. June 79. £4-33-

%02{5 COST METAL LOCATOR. June

Handle & coll former parte extra £5-55,
METER AMPLIFIER. June 78, £4-32.
QUAD SIMULATOR. Jun= 79. £6°25.
INTRUDER ALARM. May 1970 £16-71.
Less Ext. Buzzer & Lamp ahd Loop Com-
DDHSH 15

SHORT WAVE CONVERTER. May 79
£15-36 Inc, casas.

THERMOSTAT. ‘PHOTO' SOLU-
TICNS. May 79. £18-02. Less socket, tube
and grease.

TRANS‘!STOR TESTER. April 79.

TOI.I cH BLEEPER. April 79. £3:34,

ONE TRANSISTOR RADIO. Mar, 70
with. Amplifier & Headset. Less case.

=83,
TIME DELAY INDICATOR. Mar. Ta.
VERS%;I'ILE POWER SUPPLY. Mar.
9. £8

AUDIO MODULATOR. Feb. 79, £1-58
Isss case and pins.

LW CONVERTER. Feb. T8. £$ .
THYRISTOR TESTER. Feb, 79, £3-03.
ADJUSTABLE PEU. Feb. 75. £24-80.
Case (horizontal Iayout) £5-21 exira.
CONTINUITY TESTER. Jan. 73. £5-02.

FUZZI BOX. Dac. 75. £5:53,
VEHICLE IMMOBILISER. Inc. PCB.
Dec. 78. £5- T

"HOT IJNE" 'GAME. Nov. 78.£4-65 loss

%UDIO !FFECT%OSCILLATOR. Nov

FUSE CHECKER. Oct 78. £1-81.

C.MOS RADID. Oct. 78. £9-33.

TREASURE HUNTER. Oct. 78. £17-8

les= handle & coll former.

E‘Ugi R ?OILI! BOOSTER. Sepi. 78,

SOUHD TG I...IGHT Sepi. 78. £5-98.

FILTER. £1-

SLAVE FI.ASH, Aun, ‘8 £3 Zﬂ less SK1,

LOGIC PROBE. Juiy 78,

JH S_la'ﬂ.! TR ANSIS‘I’DR TES'I'ER.

une

VISUAL CON"I‘INUIT‘I" CHECKER.

June 78. £3-T72 Inc, probes;

FLASHMETER. May 78. £12-34 less calc

and diffuser.

POCKET TIMER. April 78. £2-93

WEIRD SOUND EFFECTS GENERR.

TOR. Mar. 78, £4-51.

CHASER L[GHT D!S?I.AY Fah 8.
23-38 inc; case exira

J\I.IDID VISUAL METRONOME Jan. 78

£4-93,

RAPID DIODE CHECK. Jan. 78 £2-34.

AUTOMATIC PHASE BOX. Dec. 77.

£9-55'Inc. p.c.

VHE RAI‘IIO Nov: 7T, £14:36.

ULTRASOHIC REHG‘I’E CONTROL.

Nov./Dec, 71. £

TREASURE I.OCATOR. Oct. 77. £10-81

case extra. £3:33. Less handle, efe.

ELECTROMIC DICE. March 77.£4.92.

-SD]L mOJISTI.IRi INDICATOR. June
ne. prob:

pngsux,rnounam. REPEATER. July

7.

CAR BA'ITERY STﬁTE lNBIGATDR.
Sept. 78. £1-78 Jess case Inc.

R.E. SIGHAI. GENERA'I'OR. Sent T8
£18°97 less case.

ADEON CAPACITANCE UNIT. Sept.

A.F. SIGNAL GENERATOR. Aun. 78
Iess dial. £1
Saz?nnpuous ENMMANCER. Jan. T9.

PASSIVE MIXER, Dct 7&. £3:72.
MIC AMP. Dec, 78. £2
AUDIBLE FLASHER, Def: 78 £1-21.

LATEST KITS: S.A.E. OR 'PHONE FOR PRICES

LOW COST EE. June 79

METAL LOGATOR

COMPLETE _KIT: with HANDLE, COIL

FORMER, SCREWS etc.,” ELECTRONIC

COMPONENTS and Case £10 0-98.

0; separaiely ELECTRONICS & CASE
544, HARDWARE £5-55.

3 BAND S.W. RADIO

Simple T.R.F. Design, Covering most
Amateur Bands and Short Wave Broad-
cast Bangs Five :on!mlﬁ —Bandae{
Bandspread, and
Altanuator. Coil selection Iz by Wave-
change Switch. Use with Headphones ora
Crystal earpiece. Wit confains all ihe
components reguired, including the P.C.

Board & Case, Instructians are included
with this kit. .

KIT:£18:97. Headphones axtra E3-28.

MARGH 80 KITS

CABLE & PIPE LOCATOR. £3-40 l2ss
coll former.

STEREO HEADPHONE AMPLIFIER.
£14-94

DOORBELL REGISTER. £3-38

5 RANGE CURRENT LIMITER. £4-24,
KITCHEN TIMER. £12:46.
UNIEQOARD TOUCH SWITCH. £8-65.

——MAGENTA ELECTRONICS LTD.

1980 ELECTRONICS CATALOGUE

Magenta's Calalogue has been careiully
designed for E.E. Readers. Product Data
and lllusirations make the Magenta
Catalogua an indispensable guide for

tE!';e consh—uc.tur Ca!alague Inclndes-

Cases, Taols, Test Equcpmgul‘ detaiis
of advertised itemz and Circuit Ideas
for yau to build,

Neo order—allp 15 are stock
lines, First class delhrery of first class

components. Send for your copy &nd see
how sasy it is to use the Magenia Cafae
Isnéue{ Write hoday enclosing & x {ip
tamps.

FEB-APRIL NEWSHEET— Send large
S.AE. Auviomstically Included with
catalooues and orders. Keeps you up o
date with Magenta and includes extra
circuit ideas.

EURDEREAD BECARD. £6-20.
Lﬂg COST LONG MOSE PLIERS.

LOW COST CUTTERS. £1-98.
SWING STORAGE DRAWERS £5-93.
MULTIMETER TYPE 3 100,000 o,p.v. with
transistor tester fanges £39-95,
}:ﬂa&él.iss INTERCOM 2 STATION

SIREN. 12V £5-95,
P.C.B. ASSEMELY JIG. £11-98.
P.C.B. ETCHING KIT. £4:98.

A.M.-F.M. AIRCRAFT BAND POR-
TABLE RADIO £10-95.
WIRESTRIPPERS & CUTTERS £2-21.
I.II;TRAS’ON[C TRANSDUCERS. £5-39
palr.
F.A. MICROPHONE coiled
switch £4-68 a

STEREQ MICROPHOMNE PAIR £10-95.
MULTIMETER TYPE 1. 1,000 o.p.v. with
probes, 27 x 317 17, £§- .
MULTIMETER TYPE2.' 20000 o.p.v.
with probas, 5% x 3f7 x 137. £14:25,
F.M. INDOOR AERIAL. 57p.
TELESCOPIC AERIAL. 120 c.m. £2-33.
TELEPHONE PICK-UP COIL. T2p.
SCBRYSTAL MICROPHONE INSERT.

P
SPEAKERS MINIATURE. 5 ohm 87p.
@4 ochm $&p, 80 ohm £1-28.

PILLOW SPEAKER. 8 chm 88p.

8" ROUND SPEAKER. 8 ohm, 5W._£2- 2.
CABINET SPEAKER. § ohm, 5W. 5°
speaker. Cabinet 107 % 77 » 47 £6-75.
RE-ENTRANT HORN SPEAKER.
8 ohm 5.W. Hom dia. 53", £5-27.
EARPIECES. Crysial 48p. Magnetic 18p.
STETHOSCOPE ATTACHMENT. Fils
our earpieces §8p.

BUZIZER. 6V 82p, 12V 85p.

MONOQ HEADPHOMNES. 2K Paddad.
Superlor. Sensitive. £3-28.
STEREDO HEADPHOMNES. B8
Padded, £4 35.

lead &

ohm,

INTERCOM. 2 Station: Desk. £7/48.

MIGROPHOIGE DYMARMIC. 600 aohm,

Cassetie fypa, £1-38.

DENTISTS MIRROR. Adjustable. £2-44.

JEWELLERS EYEGLASS, £1-08p

TRIPLE MAGMNIFIER. £1-83.

HAND MAGNIFIER. 3" Lans. £3-43.

SPECTACLE MAGNIFIER. Clipa on to

speciacle frame. £4-65

ILLUMINAT!D MAGNIFIERS. 14" lens
1-10. 3" lens £2-

POI.‘.KET TOOL SET. 20 piece. £4-08.

SCREWDRIVER SET. Six place. £2-18.

@ MAX PUNCH. i~ £2- 83, 1" £3-06.

1 E3-17. 3" 2324

DRILL 12V, Haﬂd of stand uss, £10-95,

Stand £8-88.

CAPACITANCE SUBSTITUTION

BOX. Nin= values, 100pF—0-22uF, £2-80,

QUICKTEST. Mzins connector. £7-36.

PLUG iN POWER SUPPLY. 6, 7-5.9V

d.c. 300mA, £4-05.

SPRINGS —SMALL, 100 As=td, £1-08;

LROC CLIP TEET LEAD SET. 10 [eads

with 20 ciips. £

DIMMER SWITCH 240V, SOCIW £4-4%

TRADITIONAL STYLE BELL. 3-3V.

10mm chrome gong. £1.80,

UNDERDOME BELL. £-10V. Smart: Dia.
T0mmr. E2-48.

F.M. TUNMER CHASSIS. 88-108MHz. gV
d.c, £9-48, : -

MORSE KEY. High epeed, £4-28.
PANEL METERS. 60 x 45mm. Modern
style. S0uA, 100uA, 1mA, 1A, 25V d.c:
£5-98.

RIGHT LIGHT. Plugivpe. £1-08,
CONNECTING WIRE PACK. 5 x Syd.
coiis, 55p.

YERQ SFOT FACE CUTTER. £1-21,
VERO PIN IN&ERTION TOOL, 0-17
£1-65.0-15" £1 6T

lllSISTOR COLOUR CODE C.ﬁLCU—
LATOR. 2ip.

ADVENTURES WITH ELEGTRONIC

by Tom
Duncan

MAGENTA gives you FAST DELIVERY BY FIRST CLASS POST OF QUALITY
COMPONENTS & KITS. All products are stock |ines and ars new & fulf spg:lf‘catmn
a\l‘se?gw@ persenal service & quality products o all our customers—HAVE YOU TRIED

MAGENTA ELECTRONICS LTD.

5515 83 CALAIS ROAD, BURTON-OMN- TRENT, STAFFS.,
BE13 DUL. 0283-65435, 9-12, 2-5 MOMN.-FRI.

OFFICIAL ORDERS FROM SCHOOLS, ALL PRICES INCLUDE 5% VAT
UNIVERSITIES ETC. WELCOME. A O TASE O ALL ORDERS.

An easy to follow book suitable for all ages, ideal for beginners. No
Soldering. Uses an 'S Dec' breadboard. Gives clear instructions with
fots of pictures. 16 projects—including 3 radios, siren, meironome;
organ, intercom, timer, etc. Helps you learn about electronic com-
ponents and how circuits work. Component pack inciudes an S Dec
and the components for the projects. ALSO AVA!LABLE
Adventures With Electronics -£1-75. N

MICROELEGZ'I'RQNlﬂS
Component Pack £16-72 |less battery. comgg'?é‘:"'rs £30-59

TEACH IN 80

E.E. SERIES—ALL COMPONENTS IN STOCK NOW FOR
FAST DELIVERY. All top quality components as specified by
Evervday Flectronics. Our kit comes complete with FREE COM-
PONENT IDENTIFICATION SHEET. Follow this educational
series and learn about electronics—Start today LIST A & B com-
ponents £22-95 aiso available LIST C (parts 7-12) £2-45, All orders
sent by FIRST CLASS POST. Our kit contains all these paris:—
LIST A & B: METER, BREADBOARD, TRANSFORMER, LEDS,
POTENTIOMETERS, SWITCHES, SPEAKER, PLUGS, SOCKETS,
BATTERY CLIPS, WIRE, CABLE, FUSES, FUSE-HOLDERS,
KNOBS, RESISTORS, PHOTOCELL, DIODES, CAPACITORS.

CASE WOODWORK KIT £5-88 exira. Complete kit for tutor
deck woodwork, contains all the softwood, hardboard; ramin.
panel pins, adhesive, screws, feet, strap-handle, and fixings.
Cutto size and ready to assembie.

IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN

3 DERS SENT FIRST CLASS.
MAIL ORDER ONLY. ENQU!R!ES MUST INCLUDE S.A.E.

AND ELECTRONICS

SOLDER. Handy size TBp.

ANTEX X25 SOLDERING IRON  DESOLDER BRAID 68p

25W £4-98 HOW TC SOLDER BOOKLET

SOLDERING IRON STAND 12zp
£2.03

SPARE BITS. Small. Standard, ~HEAT SINK TWEEZERS 13p.

i Gt SOLDER BOBBIN 30p

DESOLDER PUMP £6-98

Everyday Electronics, May
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ELECTRONICS &
TIME CENTRES

13,

QUARTZ LCD
11 Function
Slim Chronograph

i3k

Houora, ‘mins. 3

A4

Month  date  day

0:00m0

Win secs 1010 17100

6 digit, 11 functions,
Hours, mins., secs., day,
date, day of week,
1/100th, 1/10th, secs.,
10X secs., mins,

QUARTZ LCD
ALARM CHRONOGRAPH
with 12/24 display

i2:30%

Hours mins =T

B (Hm

Month  ow day

0:00n

Min. sec  1/370th

1:3lr

Hours, mins, secs, day
of week. Month, date,

QUARTZ LCD
ALARM
iwith Snooze Alarm

305

Hoors  ming. secs

B M

T

6 functions plus Alarm.
Conferance signal,

5 minute snooze alarm,
Conference signal sounds
4 secs. before main alarm

Ladies Day Watch

Hours, mins., secs., day,
date, back light, suto
calendar.

=i
Az
5

Secy
Fully adjustable bracelet.

'Only 25 x 20mm and L )
6mm thick. Price only
Silver or Gold. £7.85

HANIMEX Eiectronic LED
Alarm Clock

Features and Specification:

Hour, minute display. Large LED display with
p-m.-and alarm on indicator. 24 Hours alarm
with on/off control. Display flashing for power
lass indication. Repeatable 9-minute snooze.
Display bright/dim modes control, Size: 5.15""
% 3.93" x 2.36" [131mm x 11mm x 60mm).
Weighit: 1.43 Ibs (0.65 kg).

M13

Price only Mains operated.
E£10.20 Thousands sold!

M15 SAME DAY DESPATCH. P.&P.included
T e e e

Split and lap modes. Price anl to give advance warning v ofweek 2 :

Back-light, auto calendar. 5 ¥ and an option to caneel. hﬂ‘,;f m“,’: ':rﬁ:?;fm_ Price only
Oniy Bmm thick. £8.9 Snoaze sounds 5 mins. 24 o 12 hou display £13.95
Stainless steel bracelet Al avaiiabie: after main alarm and is mode. Alarm test. A e

and back. SOLAR CHRONOGRAPH| | always precesded by the : Chronograph, lap SOLAR ALARM CHROND'
Adjustable braceler. M3 Price £11.85 conference signal, Price only time, stop watch 1/10 |u7 Price £17.95
SAME DAY DESPATCH. SAME DAY DESPATCH, £9.95 secs.

M3  Price includes POST & PACKING M4  Price includes POST & PACKING M16  Price includes POST & PACKING
oD = T METAC GUARANTEE

Ladies Cocktail Watch

Beautifully designed with a very thin bracelet. All METAC products carry 12

B months guarantee and we also
Eaﬂ refund your money if not satis-
My fied with our goods or service in
E i the first 10 days.

[ METAC's well equipped service
gl Ay centre minimises service delays.

;LI5 Please note, we do not delay

= your order to clear cheques.

Hours., mins,, secs., day, date,
backlight and autocalendar.
Bracelet fully adjustabie to

Telephone your order using
Barclaycard/Access

Stots Gold or Siver finish. Egsonly Pt esioton
Only 25 x 20 x 6mm. £14.95 03272 %
M 18 saME DAY DESPATCH.  P.&P. included 76545
QUARTZ LCD : or

5 Function

01-723 4753

Hours, mins,, s8c5.,
month, datg, auto
calendar, back light,
quality metal
bracelet. Bmm thick.

230

E {LI _ WHOLESALE MAIL ORDER
- -’m
———— i Send for our trade price list and order
—_— n, details. Sell our products to your
L’S o == i friends and earn yourself

S0 Price only

fff's

M1 saME DAY DESPATCH. £6.98  P.&P. inciuded

308
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NEW 24 HOUR

METAC have opened a new even

RANGES IN BRITAIN

faster Mail Order and Service LONDON DAVENTRY
Centre at DAVENTRY. Orders 327 EDGWARE ROAD, 67 HIGH STREET,
received before 3.30 p.m. will be LONDONW.2 DAVENTRY, NORTHANTS.
£EpAc e Sty Telephone: 01-723 4753 Tel: 03272 76545/77659

VISIT OUR ELECTRONIC TIME CENTRES -
DESPATCH SERVICE AND SEE OME OF THE MOST IMPRESSIVE OUARTZ WATCH

NORTHAMPTON

ST. GILES SQUARE,
NORTHAMPTON

{Opens 1st February, 1980)

QUARTZ MELODY
Alarm Chronograph
INCREDIBLE WATCH 34 Funetions

CASIO CHRONO
9508 — 32B

Stainiess steel case, watar
resistant to 66 feet. Hours,
mins., secs., am/pm, year,
month, date, day. Auto
calendar. Pre-programmed
until the year 2029, 12/24
hour. Stopwatch function.
Range 7 hours, 1/100:sec.
(Mode) Net time/lap-time/
15t - 2nd place times.

Bual time function,
Accuracy 15 secs. per
month. Battery life approx.

4 years.

Price only

CASIC F-200
Sports Chrono

Atntractive Mans wetch in
black resin with mineral
glass. Hours, mins., secs.,
am/pm. Manth, date,
alpha-numeric day. Auto-
calendar set 28th Feb.
Stopwetch working range
1 hour, units1/100 sec.
Modes, Net Time/lap/
time/1st - 2nd place times.
Accuracy approx. 15secs.
per month,

Batiery 12 months.

M22 SAME DAY DESPATCH. £23.95 IM24 samepay pespaTcH. £15.95

Price only

Hours; mins., secs., and
day of the week. Month
date and day of the week.
Stopwatch display —
Hours., mins., secs., up t
12 hours (mins., secs.,
1/100 secs. up to 20
minutes), Lap timing.
Continuous time
measurement of two
competitors. Stainless
stesl, mineral glass.

Price only
SAME DAY DESPATCH. £39.95
M33 including POST & PACKING

With WEEKLY Alarm,
Hours. mins., secs.,
month,
am/pm. Weekly alarm
—can be set for

every day at designated
time, e.q. 6.30 am on
Monday, Wednesday
and Friday. Alarm set
time displayed above
time of day. Full
stopwaich functions,
faptime, split etc.

Price only Price only
SAME DAY :
DESPATCH. £57.50 SAME DAY DESPATCH. £69.95
M10 including POST & PACKING | MB2 inciuding POST & PACKING

a b
aa8000 CASIO ALARM CASIO F-8C
e CHRONO 3 year battery lif
1 SicS e Hours, mins., secs
5 independent working modss, Lol o am/pm, date, day,
day of week in English, French yesr %mmm Rote nalehiar o
or German. {Just select the one : i ;e
nts LT sl e s Price Qr‘lly %M%MF;; i&th February.
day, date, countdown alarm, - EAER cocuracy 15:secs.
dual fime zone, 1/1001h sec., £17.95 hx”‘m.‘:“:c.;if:rézgxf“ per month.
stopwateh. Lap/split time, Price includes 28Ty Shime: S & Batt lita
15t and 2nd place times, POST & el W&‘:‘m;ﬂ’m . 3132:: SECPI, _ .
Metody test function, PACKING i oo === Price only > Price only
M30 sAME DAY DESPATCH. M25 samzoar veseatcn. £35.95 | M36 sameEDAY DEsPATCH. £10.95
SEIKD SEIKO ALAERM SEIKD DIGI-ANA
CHRONOGRAPH CHRONOGRAPH

datg, day,

CHRONOGRAPH ——

TIME AND CALENDAR
FUNCTION

Analog part display
Hour, mins., secs.
Digital part display;
Heur, mins,, secs.,
date, day and colan.
Calendar-menth,
date, day, stopwatch
— Hour, mins., secs.,
1/100 secs. LAP/
STOP and stop marks.
Counter-function.
Time and calendar
setting function.

POST COUPON TO: METAC (24 hour despatch centre), FREEPOST, 47a High Street, Daventry, Northants.

PLEASE COMPLETE BOTH COUPONS
I FROM:

Please sendme ....cveeeceeeeiaannces

| enclose P.O./Cheque value

Barclaycard/Access No. .....

..... METAC ELECTRONICS & TIME CENTRE, ee/siso,
67 HIGH STREET, DAVENTRY, NORTHANTS.

1
!
I
J
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24 TUNE DOOR CHIMES

DODR TUNES £17 i3 + VAT

WPingt:m% idenmaser annoince & doorbel that doesn’s
o0 Brmennn, Beglong. or Azzm. bistesd o plays 4
differen classical-snd prputar funes. It wil play the wne
o sbeet for yous mod, {he ssssan o the Ve you 2
LxOECing 1o el Door quines 5ot ool geszt fum End =
wenderlul ige freaker, hir i akg wery Rincrosally and

beaurifilly desiyned 10 enhence yuwt home There s

someming. far Ehristmat something dor your contingral
VERos. or your relstons from the setes. ed svEn
sameitng for-he Uuese- Door unes 5 g6y 10-instal and
has saparare contrals for voleme, tooe and tempe,

PROGRAMMABLE £29-50 - VAT.
COLOUR CARTRIDGE T.V, GAME.

The TV game can:be compared 1o &0 aidin casses deck
ane = progismmed jo ply & muittote of-different gemas
in LOLOUA, using variois plugn canndpes: At long lest @
TWogzmne is zuaiable wisch wil keep pace with impraving
iectmalnry by sflawsng youw 1o exend your library of games
with the purchass of addifionaf certridzes 25 rew games
e develaped Fach cammidpe TOTMS U7 10,180 teffarant
2ch0n pames end the first canndge mntamg_ 1en Spons
games it included frea yath the consale. Other canmidges
arg Lunenlly aveiable wm soshie you 1o pisy ich games a3
Grand Enx Moior Racing, Super Wigeaw and Sturt Arder,
Further caprifges ar to e released lmer this yedr,
ocading Task Bere, Hinp the ‘Sud end Targer The
wonsole Tomes tompiate with two remavable” joysick
playe SO0l 10-enable you  move m 2l o direciions
[upidwvminghieit and bult it tess joysiick comrals sta
bell serve end terger fire butpns. Oiher Teatures mclugs
several difficulty: option swrdhes, Eutomstc on soreen
dgaal ‘sconng and- colodr eoding g0 Sepees and bk,
Lifelike =punds & transmined through the TV's soeaker,
smmaizEtmg e JoisE game Deng niayed.

Manifactited by Waddngion's  Voeomesier  and
quarenteed for ooz yenr.

STAR CHESS - £55-09 -+ VAT.
PLAY CHESS AGAINST YOUR PARTNER.

using: your own TV 1o depisy the board snd pieces Siar
Chiess 15 3 mew ehspibing game for two players, which wil
interest and eacite @l 2ges. The nit phugs into the  enal
socket of your TV set end displays the. board end pietes in
full ok for back end wihite! on your TV -scraen. Hased on
the: moves of chass It adds: evan more axciiement and
WEEEST 49 he Game. For those who leve never piEyed.
Stat Chess is & novel mrraduciion J0 the clossic game of
chess: For the eaniencer chess player, there 2 whole
new dimansions of unpredicabiity snd chencs: sided 1o
the-strareqy, of e geme. Notonly cén pieces be taken in
convensionat-chess Type moves, bir ssch pisce can giso
eéchianga rorker firg with 15 oppmems. The umi comies
r.umlefe with' 3 free 1BV mazins edaptor, fll- inspructions
and twelva monihs graranas.

CHESS CHALLENGER 7 —£85-65 - VAT.
PLAY CHESS AGAINST THE COMPUTER.

The: styhsh compact, poretie consplz an b2 serto play 8t
seven: iiferen levels of abilty from Baginner to expen

EXTRA CARTRIDGES:

ROAD RACE — fRET + VAT

Grand Prin. motor racing with gea chenges. trash nplses
SUPER WIPEQUT — £2.17 + VAT

10 ifierent games of blestng chetecles off the seraen
STUNT RIDER - F1216 + VAT.

Féotorycie speed el jumping ohsiacies, leaping vangus
Tows of 1 16 74 Duses erc

NON-PROGRAMMABLE TV GAMES

B Game — COLOURSCORE 1l - £1350 -+ VAT.
10 Games COLOUR SPORTSWORLD £2250 + VAT.

CHESS COMPUTERS

GREENWELD)

443D MILLEROOK ROAD, SOUTHAMPTON SO1 0HX
All prices include VAT—just add 40p pest. Tel (0703) 772501

THE NEW 1980
GREENWELD

CATALOGUE

FEATURES INCLUDE:
@ G0p Discount Vouchars
@ Quantity prices for bulk buyers
& Bargain List Supplement
@ Reply Paid Envelope
@ Priority Order Form
@ VAT inclusive prices

PRICE 49p + 20p POST

COMPONENT
GABINET

ot T
ELECTRONICS T et ede I

efc.

£0. % Zm lengths many assorted colours,
lctal 100m ‘Ior £.l

lengths of muiti-

Sm
sh'a rnf!hln flex, Ideal!or wlllng up circults.
Only ¥p

EX-COMPUTER PANELS

Containg hundreds of brand new

dlndes and 1.C.'s. Al usa{ul vn]uos.
cerefully chosen to help th
Emtmﬂnr Dl.ilg‘sléa his{hﬂbb\r wrlhaut 1
i, msalf ghort of some vital paris
e 2598 Pack of boards containing 100's
All paris contained In clearly marked R's. C's diodss, incluging at lsust 50
B S e e to | Fapaisire, Gni et
i = il sty 4 L Dacﬁ—Paﬂels with T4 series on,
which 2l parts can be neatly located. together with code sheet. From simple
I bought Individually parts plus case pates to complex counters, 20 IC's £1;
ERSENLAL e feina | fooicsd
s for & p.
Simply send & cheque-or PJ'O for £32-%5 COMPONENT TRAY
for Immediats despaich, Attractive yellow tray 285 x 165 x 4Zmm
with clear hinged Iid ‘and movabia com-
CONTENTS: partmante. Up to 15 can be made from
1 watt resistors dividers wnnilsd. As an added bonus, 3

Wire wound resigtors
inc.l;;ﬁed. a!l fw the special low price cf

Ceramic Capacitors:
Mylar Capacifors
Polyestar Capacitors

Electrolytic Capacltors INVERTER

msssasaasﬁ

Prepare for the Power Cuisl Ready bullt
FE?:MQN laverter, 24V Dc 290 x 55 % 3Tmm in,
LED.'s will power & 8W fsorescent fubes.
D!ndaa and rectifiars Clrcuit surmllsd Only £2-80.
Altogether 514 components. i

Prica  includ current and
Graanweid pen for rwrdering uuppitee‘
Plus FREE surprise glff,

PC ETCHING KIT MK Hi

Now contiains copper ciad
board, 1ib. Ferrlc Chlorlda. DALO etch-
rasist pen,

dish and

KITS OF BITS

VEROCASE SALE!!
3 popular sizes of Verocase at dras-
tically reduced prices—these ware part

meloging Mate m twaand “Chess by mal”. The computer
vl only meks responses: wiich abey mismnatnngl chess
nses: Castihg, oa pessant-and prnmntllsg & paln are sl
nelugad 25 e ¢! the comouters popEmme | o®

FOR EE PROJECTS

We aupplr pnrla Jor  nearly ati "EE

af this mnrlth's and pravious articles,

of fheir siandard range (75-1411 stc)
but-ars in GREEN and have been discon-
tinued by Vero. We have purchased thelr
entire stock and offer them as below:

Dossile o enter any given protilem: from mag ar

newsnEpers. o shernetviely estabES your dwn Boasd
position ahd weith the ermputer reect. The postions of &

-piezes oan be verihed by using the camputor mesmory recall

himton:

Price ‘inclwdes unit wal wood graned hoosing, and
Swunton design thess mieces. Computer plays black, o
wiiite end aganst fiself and romes compiie with & mams
damnr &t 12 nonths gusrsnies.

OTHER CHESS COMPUTERS TN OUR RANGE INCLUEE:
CHESS CHAMPION-& LEVELS £47- 39+ VAT.
CHESS CHALLENGER — 10 LEVELS £138-70

+ VAT.
BORIS — MULTI-LEVEL TALKING DISPLAY
£163-04 — VAT.

DRAUGHTS COMPUTERS

ECKER 2 LEVELS £43.00-+ VAT,
CHM.I.ENGER 4 LEVELS £77.78 + VAT.

ELEH%ﬂNiC CHESS BOARD TUTOR £17-17

A specisl byl purcnase of shese smazing chess reaching
machines enshles s tooffer them @ onbvs | 7 7iess than
hall fecommended retail price. Tha electronic chess wior s
= simpia bariery cperied maching that can acally seech
2nyone 13 play thess and improve their geme Aght op 10
champioashy level This maching is: nce- anly or torel
begmners bur-giso-for esssiished pisyers wanting o ply
batter chess: Lin comains the’ eléctronic. chesshoard yath
37 chess pieces. & B4 page explanatory bookdet and @ sstef
32 prgresswe programme cards includng B beginnars.
cards, 16 check malg posnons, 9 minisnwe gemes, 5
openings: 3 end games, 2B chess problems and 2 master
fames.

LAY DRAUCHTSICHECEERS AGAINST THE COMPUTER

plezse sand SAE, Type No Size Price
21051 180 = 120 % §5mm £22-3
21052 154 > 85 =« BOmm E1-15
21053 125 = 65 x 40mm £1-45
VERO OFFCUTS

Packs of 100 sq ins of good size pieces
ahoul 4 = 3” in the following fypes:

K541 01" copper clad . E2-00

Also pieces 2ix = o 100/£8

- T x 337 %017 sheets — 1ﬂ!£ﬂ 50

BUZZERS & MOTORS &

RELAYS

Z401 Powerful 6V DC Buozzer all metal
construction S0mm dia » 20mm
Z402 Minlature type Buzzers, Sor 12\' ‘only
2215 16mm. Very neat 53p.
Z450 Miniature 8¥ DC motor, high gquality

pe 32mm dia x 25mm high; with 12mm

Fndie Only £1.

5!‘!36\( ac high torgue motor with
gearad raduciion down to 60 rpm. Sturdy
construction, 70mm dia x 20mm, Spindfe
Emm diz * 20mm iong. Only£2-00.

VEROBLOC EBREADBOARD

New frem Vero, this versatile aid for
bullding and testing circuits can accom-
modate any size of IC. Blocs and be
oined together. Bug stripson X & ¥ axis—
total 380 connexion peints for Just £3-70.

VU METERS

The draighis cmputer snailes yob 10 shamen your skils,
Imgmve your game, and play whensver vou went The
Tpmputer MEoEtes @ sophisticated, relisble; demsion-
mekag MicpTocessel 85 45 brm Mre figh level of
thinkerg abilty enabies @20 respand with 75 Sest counter
moves-like-a skilad homan opponest. Yau cen selcy
affence 41 defence and chenge playing difficudty levels a1
2ny timie: Fositions can be verified by computer memary
mecal. Machine dozs not permit dlegal moves and can solve
ser profiems. Computer comes complats Wil MSILCHGnRS,
mains sdegator and twelve monhs guariniee

For FREE dlustratad brochises and rewews, on TV and chess games pleass send & §iamped agdresssd envelope, and siate
WHICh Baricitar RIS Y0u Felise miprmatian an.
Callers wetenme at e ghop i Welimg — demonstrations daily - opest from a5 3pm MorsSa (Han: Tpm Wed
Ta: osder by ielephane oase quote your seme, eodress and AccessiBarclaycard number,
Postane and Packing FREE.

AJD DIRECT SUPPLIES LIMITED, Oept. EE 5 107 Bellegrove Road,
Wellmg Kent DAT6 300. Tel: 01-303 9745 (Day) 01-850 B652 (Evenings)

V002 Twin type. 2 meters 40 x 40mm and
driver bosrd, supplied with circuit and
connexion data, £3-50.

V003 New typs, just in. Twin type mouldad

W2 Heavy duty 12V relay, ideal for car
use—single 15A make conieet. Coll 25R.

B5
w?me DL reed ralsy—-GPCO 2-4V-10V
200R coil. Only

( FOR FREE BROCHURES — SEND S.AE

J

310

in oneiprece 80 = 40mm (no driver board

but suitable eireuit supplied). £2-50. WE4T Low proriie PC mntg 10 ?;;g =20

mm.8Y coii. SPCO 3A contacts. §

TEACH IN 80

We are-again supplying all parts required for this major series which
started last October. The price for all the Tutor Deck parts is £19-50.
Also supplied without breadboard for £13-50. The price for the addi-
fional components required for Parls 1-6 is £2-00 and Paris 7-12 is
£3-00. All prices include VAT and Postage. Reprints of parts 30p
per month

Eweryday Electroniecs, May 1980



Aigh quality gandant
e iy Ersim Mulfieare.

ket fr IMEE

romponets 280 laka

raeh ahoit 153 MEES:

Qe a8 FYTOM

price £8.50

SiRER

1 mal, b prenslralind
e aparsting 07 =
{728 D, [omm-
Tirreras

price £3.8 1

WG STAND

sty mmn‘.lhnnf_mmﬂ s
1o 1:5m. Gooarsm T dony
adjirstahie.

Tyand; Drdet 22 HBAEY

piee E121

Boom: Drdaras ABAGA

pre £11.23

yewened L
AC s 10,
LY

ciliets g + 228 Sie anly

PO nches. Complet®

ittt feas, BATETY

instrEtion-

Tider as FLBOO prire EBT5

AutachEEr complste
with sieres s_:z'.'am_k
canige et T
make & complete e 05t recard
piayer el far he yourd AOR farn
Qier as XUOOA prics £18,48
SRy FIETEEE urmitte Wil SieIEs GERAMIE

Carindge,

G 25 XBIIA pice £28:19

Single-piy eltadrive: st hiapieed tome 31T
Cirdjer 25 WB7SC Frice.

IAEPLIN
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Good

BN T

MINIATURE
‘IHJ'-\NSFDRM.EHS

gty AN

:ra:d-:m‘_\@.'s_.l.n HS15.

et cpcondaiiel - By 2t

slpmh -~ 18 S

PGENZIE POWER SPEANERS
High sy, tugh PUET spRakErs
gy, S

Price E26:

12in
Frice

gt Trtiat =5 ROTAL

97
W 15 D 2 XGE20

82
iy, TSN BEL Qe 5 XOB3E

Price £57.80
“aim, T 1663 Oyder 5 XOBAE
price £51.80

SOLDERMG TRONS & KITS
ntes Chron. TTW minsaiLe
pypes P E5.

Ciper 85
foten 1
5 FRIZN

o E5.

98

‘stend in qrsentatin aks

FYRAY e
“eai it siand T peEsEAI atk.
Qe 2 FYEBA Price £6.89

— =

REVERRERATID
The ‘conslt al sound
Diives modsit: Dirtes:

£6.89

N SYSTEM

oyt 19I0TD oo
a5 ¥BEEG FTicE £l

Bequires + 200 — 15\ 2miA powes SUIBTY {ready
Ligit] suitabie f01 Tirives Moiitle-

Dedesr 52 YLITT prca 473

Siging M with 3586 oy e

Oeder 55 NLOS

prce £5

A3

<1k 7 ser pvEtD HME:

Saing e Wit

Tider as KBSAE prie EH-13

i pRP KiTS
[ pmptets ks of ga_ns_w_'ﬂh

s
A full inzraetions 10 ke -

aanplifiers Wil sageileal
speificanons.
W% g it Graes a5 LNIEP

/ price £383
S amp kit tirder 2 Wl

Price £13.73

e zmp bt Drder 2 LWIZE prige £14.89

PIEZD HORN TWEETER
Yarimmaly bt Sy
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£9-
Z0-
£0-18] 2N550
£0- 555 -15
£0-18} 2Nog7 .
£0-18/ 2N538 14|
£0-18| 2N592 -37) 2
£0-221 2N705 012
£0:22| INTOEA. £0-14
£0-33] 2NTO7 £0-55
£0:33 | INTOB £0-16
£5-29| 2NT711 £0-35
£0:151 2NT17 £0-35]
£8-15| 2NT18 £0-29
£0-52/oN7i8A  £0-58
£4-84] BNTSE £9:331 2
£2-241 INTET £0:33}
£1-8F| 2N143 £0:23
£5-31 FaNT44 £0:23
£2-19) oNo14 £0-17
£2-551 0Ng18 £0-35
1-041 2Nazg £0:-23
£0-53| 2N 2021
£0-60| 2N346 £0-45
£0.60[2N1131  £0-21
£6-32 2N1f32 =0
£0-40| 2N1302  £9-47
£6-40| 2N1303  -20-21
£6-23/2M1304  £0H
£0-23{ 9N1205  £0-29
£0-230 PN1306 £0-29
£0-2312N1307  £0-29
20-21 | IN{308  =20-35
£2-43| ON1309  £0-35(2
£1-73(2N1588 - £0-40
£4-73|2N1613  Z£0-23
£1.55(EN1TI{  Z0-23
£1-15|2N182s  £9-52
£1-15{2N1500  £8752| 2!
£0:92|2Nigez  =0-35
24:08| ONZWT  £0-35
£1-04| 2NZ148  £0:81
£1-04 BN2i60  £0-00
£p-23(2N2102 £0-44| 2
£0:25] 2NI193  £0:44
£0-28| 2NS194  Zg-44
£0-23(2N2217  £0-25
£0-28| 2N2218  £0-25
£0-7| 2N221gA  £0-23
28(2N22i8  £0-23
£0-30| 2N2219A  £0-28
£0-35 2N £8-23
£9-40| 2K £0-23
£0-55| SNPROIA.  £0-25
£0-25| 2N2222°  E£0-23
£0.28| 2N2202A £06:23
£0-78| PN2383  £0-29
£0:35| 2N23gs  £0°16
£0-30 | 2N2383A 2016
£0-44] IN251T - £0-28
£0-92| 2N24f2 £0-29
£0/92| 2N £9-54
£0-40( 2NZT1T £0-25
£0-40( ZN2T12  £0:25
£0-40| 2NZ7T14  £6-25
£0-44( 2N20 £0-21
£1-09| oN2an4A  £0-24
£1-38| BN2305  £0-21
£0-38| 2N29054 ©£0-23
£1-04| 282 £0-18
£1.32| 2N2306A  £0-22
£0-33| 2N2907 £0-23
£0-40| SM220TA  £0-25
£0-46| 2N £0:47
En-48|2M2324  £0-17
£0-51 ] 2N282 £0-17
£0-45 £0:10
£0-48| 2N202EY  £0-09
£0-51| 2N29260  £0:09
£0-46( ZN202ER  £0-08
48| ENOZ2EE - £0-
£6-51] 2N3010
£0-45 2Nam1
£0-
£0-51 2N3054
£0-51| ZN3055
£0-53| oN3329
£0-55] IN33L1 A
£0-51| 2N3392
£0:53] 2N3393
£0-35| 203394
£0-88| ZNI3IT
£0-53| 2N3402
£0-25] IN403
£0-21 | SN404

£0-23 3
£0-121 2N3414

Price
£0:

m mmhhh&mmg

SEBREEoRRERRRRRRERRREEBLLRRRBLLYY
RRAERREPRRNANESERILSRRR280S ;

ReSE22ARRERSE

il
oo
&
i

beb
ERES

LT

fesaaas

it lhth
FRALERLEY
tpedigd

CD4002 20 12
CD4005 £1-06
CD4007 £0-20
CD4008 £1-06
CD4003 £0-52
CD4010 £0-55
CD4011 £0-23
CD4012 £9-22
CD4013 £0-48

Type = Price

£6-1
BA1I2 =017
BEBI4  £0-46 '
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Type
15 D026
CD4015 EQ-I! CD4027 £0-58
CD4017 £0-3d4 | CD4028 £0-73
CD4018 £0-88 | CD4028 £0-98
CD401% £0-48 | CD403¢ £0-55
€Dan?0 £1-04 | CD4031 £2-39
004021 £0-94 | CD4035 £1-38
D4020 £0-04 | CD4C3T £1-09
cm £0-22 | CD&DaD £1-61
CD4024 £8:75 | CD4041 £0-87
Crep25 Z0-22 | CD4042 £083 |

Price
£1-38

(o]

Type . Price | Type  Price |
LM301 £0-33 | MC1312 £2-18 |
LMa04 £1-84 | MC1350 £1-38
LM30s £1:15 | MC1352 £1 61
LM302 £1-73 | MC1463 £3- '-‘ﬂ

UAToe £0 29
£0-95 | 72700 £0-53
MCi304 £2.18 | 708P  £0-29

MC1310 £17-0% | UATIOC£0-36

ype  Price| Type Price
BAX13 £0-08 | BYitd £0-50
BAXIE n-u| BY176. £0-86
BYIDO £8:35| BYZ06 £0-35
BY101 £0-25 | BYZiD 2052
BY105 £0-25 | BYZil £0-52
BY1i4 £0-35 | BYZiZ £0-86
BYi24 £8-25| BYZI3 £0-&
BY126 £0-17 | BYZI6 £0-4]
BYi27 £0-18 | BYZI] £8-41
| BY138 £018 | BYZiE £8-41
BY130 £0-20 | BYZ13 =p-41 |
BY133 £0-24 | D45  £6-69

2amp T85 Case No. Price 0 amp Price
Volts | Vaoits
100 TRi2af100 £0-36 100 TR1105/100 £5-33
200 TR12a/200 £0-58 200 TR110a/200 £1:06
400 TR12a/400 £0-82 400 TRi10a/400 £5-28
§amp 10 2amp
Volis Volts
100 TR16z/100 £0-59 400 TR110a/400p £1-29
200 TR162/200 £0-T8 F Diacs

~400 THRiGa/400 E0-8% BRI0O. £83-23 D3z £4-23

No.
BRICSC £173
ERI0 200 £1-5%6

Add 50p postage per order

£0-5
LD4050 £0-55
CD4058 £1-27
CD4055 £1-15
CD4056 £9 55
CD40ES E0-20

Type  Price
20 £6-35
UATHC£0-57
271 £0-37
UATZIC£0-52
2723 - £9-52
UATAICED-28
72741 23

£0-

74P £6-23

B9
T2T47 £0-69
UATIE £0-48
T2748  E0-40
48P
SNTR0IEN

£2-04
SNTB0IZE2 -
SNTEI10E1-T3
SN7B115E2-18
SNTEES0L0 B6

SDI0 £007
SHis  £007
i34 £0-08
IN34 =008
iNgtd  £0-07
| INg16.  £8-07
| IN&148 E0-07
| 1544 £0-06
ISgz0 2807

ity
=

phihnnsonnhn
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CD4518 £1- 15

Type Price-
SLa1eA £2 24
TAARIE

E0-30
TAABITA

£2-30
TAABZIE"

£2-88
TAABGIEL 73
TADIDDEL-50
TEBAJZ0 £0 80

TBASS0 £2-47
TBABATAZ! -84

Access & Barclaycard accepted. Giro a/c no. 388 7006. All prices include VAT.
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DEPT. EES5, PO BOX 6, WARE,

HERTS. Tel: 0920-3182

Visit our NEW shop: 3 BALDOCK ST,, WARE, HERTS. Telex: 817861

BOOKS BY BABANI

Engineers & Machinists Refl Tabies
2nd Bock Transistor Equivs, & Subs,
52 Projects Using 1C741 (or Equivy)
Radig Antenna Book Long Distance Re-
ception & Transmission
Giant Chart of Radlo Electrumc Sami-
canductar & Logic Symbols
Build Metal & Traasure Locators
Handbook of IC Audio Preamplifier &
Power Amplifier Canstruction
50 Cicts use Garm/511/Zener Diodes
50-Fiald Eﬁec. Trans Projects
Digital 1C Eguive. & Pin Connection

ivs, & Pln Connaection

Projects an Oplo-
Radio Circuits Uzing IC's

Mobile Discotheque Hapdbook
Electronics Projects for Beginhars
Paopular Electronic Projecis

iC LM3300 Projects

Radio Stations Guids

Coil Design & Construciion Manual
Handbobk of Integrated Circuits Eoulva-

tes
|-Fi Speaker Enclosures

Circutizfor Model Rallways

Shortwave Circoits & Gear for Experimen-

ters & Radic Hams

Solid State Power Sug_ply Handbook

28 Tested Translstor Projagts

Sheri-wave Recalvers for Begmna‘s

50 Proiects using IC CA

50 CMOS IC Projects

A Practical iniro to Digital IC’s

= A d o 2 i B g
Beginners Guide 1o Building Elsctronic

rojacts
eslgs or Colour Code Chart

NEWNES BOOKS

Transgistors 3rd Ed.

Radin & Televiston
Elactranics
Calgur TV 2nd Ed.

20 Solid Sfate Prei. for Home
110 Int. Circ. Proj. for Homa

Bepinners Guide to Transistors
Beginners Guide to Eleciric Wiring
Beglnners Guide fo Radio

Guide to. Colour TV

Electronic Diagrams

Efectronic Companents

Printed Cirouit Assambly
Transistor Pocket Book

=37
238
240
a1
242
244
200

Semiconductor Handbook Part 1
Semiconducior Handbaok Part 2
_E[el:tlomcs Pochet Buok

Guide el ted Circuits

81-PAK CMOS Dats Book

Description

SWITCGHES

MICRO SWITCHES
Rating 10 amp 250Y &

DPDT miniature shda 1873

DPDT standard slide 1874

Toggle switch SPST 12 amp 250V ac 1875

Teoagle switch DPDT 1 amp 250V ac 4876

Rotary on-off mains switch 1877

Push switch—FPush o make 1878

Push swilch—Push to break 1879

ROCKER SWITCH Colour No. Price

A range of rocker RED 1880 £0-

switches SPST—moulded BLACK 1981 £0:35

in high ingulation WHITE 1882 £0-35

material available in a BLUE 1983 £0-35

chuice of colours ideal YELLOW 1884 £0-

for small apparatus LUMINOUS 1285 £0-35

Desenph Mo. Price
e SPST togale 2 amp 250V ac 1858 £0-81
e SPST toogle 2 amp 250V sc 1853 £0-86
= DPDT ioggle 2 amp 250V ac 1960 £0-9

iature- DPDT toggle centre off 2 amp
950V ac ) 1 £4-07

Push-button SPST 2 amp 250V ac 1962 £1-04

Push-button SPST 2 amip 250V ac 1963 £1-08

Push-button DPDT 2 amp 250V ac 1a54 £9-34

MIDGET WAFER SWITCHES

Single bank wafer type—s for hing at 250\1" ac

100mA or 150Y dc in ictive loads’ beft eak

contacis, These swilches have a spindle 0-25 [n dia. -nmi 30

indexing.

Bezcription Mo. Prica

pole 12 way 1965 £0-55

2 pole 6 wiay 1966 £0-55

3 pole 4 way 1867 ‘55

£ pole 3 way 1868 £0:55

Mo
Piastic button gives: é|'r|n| e 1 pelechange a;_;a‘;' action £0- 29

Brl

OPTOELECTRONICS

MNEW INCREASED RANGE—ALL 1ST QUALITY
LEDS (diffusad)

©/Mo. Type Size Colour Price
1501 ARL209 (TIL208} 3mm {-125) RED £0-10
1502  MIL3232 (TILP11) 3mm (-125) GREEN £0-15
1502  MIL3%3) (OPL212A}  3mm (-125) YELLOW  =£0-15
1504  ARL43SO (FLVIIT) Smm'{-2: ) RED £0-10
1505  MILS251 (71222 mm (2 ) GREEN £0-16
1508  MILB351 (MV5353) smm (-2 ) YELLOW £p-18
1588 FLVITT smm (-2 ) CLEAR £0-13
(itl, Red)
SUPER ‘HI-BRITE' TYPE
1521  MiL32 3mm (- 125) RED £0-11
{522  MILsR smm (-2 ) RED £0-11
154 ORP1Z Lighi dependent rnuslor £0-70
1520 QCP71 Photo transistor £0-50
LED CLIPS
1508/125 packof5 125 clips £0-17
1508/ packef5 2clips 20
DISPLAYS:

pLs 7 senmsnt DP left (307 height)

RED Single Digit {NQ. 1523

DL707 . 7 s=gment D P [eft (30" height) Common Anode
RED Sincle Digit O/ND. 1510 £0-92
DLEET T segment B P |2ft (507 helpht} Commnn Anoda
RED Two-Digit Reflector 524 E£Z-08
DL797 7 seament D P right (510" he:ght‘]

RED Two-Digtt light Plue O/NO.

Common Anode
-85

Cornmon Anode
52 £2-07

DL74T TsegmentD P left (8307 height) Common Anode
RED Singl=Dinit Light Pipe O/NO. 1511 £1-713
QOPTO-1SOLATO

S

Isotation Breekdown—Voliage 1500—continuous fwd. current
100 mA
IL74 " Singls Channel & pin DIP -sfandard tynﬂ—outwa”y
coupled pair with infra-red LED Em:har and NPN Si
Photo Transistor O/NO. 1487 £0- E1
ILD7s Muolti-Channel 8 pin DIF Two Isuia’ed Channals _

Q/NO. 1 fA R

ILO74  Multi-Channel 16 pin DIP Four | imla!ed Channels
Q/ND, 1488 &9

&2
MEL 11 {TILET) KPN LIGHT DETECTOR
Silicon Photo Darlington Amplifisr—YCBO 30V VECO 10V 1e
100mA Ptot 300mW IL Min. 0-5 Typ 2mA 1D 100mA A
QIND 1408 £0 28

TEACH-IN 80

We can offer ex stock alf the parts tequired (except hat‘lery

and eurcboard) for this series aof projects as listed in- the

Octeber issue of Everyday Electronics.

{a) KIT I TUTOR DECK (except Baltery & Eurchoard)
£i6:MWinc. P& P AND VAT,

) KIT z ADDI'I'IQH.RL COMPDHENTS for Parts 1-8

1-75inc P & P AND
{e) KIT 3 ADDI.TIONRI. COMPONENTS for Parfs 7—12
S5ime P & P AND VAT,

OR buy ALL the above 3 kiis for the tofal price of £15-00
inciuding P & P and V.A

FUSE HOLDERS AND FUSES

Description Mo. Price
20mm » 5mm chassis mounting 50& £5-1
1%in. = din. chassis. mounting 507 £0-14
1%in. car intine typs 508 £0-18
Panel mounting 20mm 509 £9-23
Panel mourding 13in. 50 £0-37
SlHCK BLOW 20mm
Type Ne. Typs No. Type No.
150mA 611 Tp 1A 6is &p 3 518  6p
256mA.- &12 &p 1-5A &1 Tp 4A 620 fop
550mA. 615 6p A 617 &p 5A 621 &p
3oomA, €14 8p  2-5A 818 Tp
ANTI-SEURGE 20mm
Type HNo. Ty No.
625 2-5A EZB
525 3 15A 625
&27 BA 630
“All 8 each
'ype Ho. Type Ho.
500mA 632 mA 634
All 8p each
Type HNo. ype o. Type No.
1A B35 2154 A 841
£37 642

BA BOLTS—packs of BA threaded- r:admium plated crews
slotted chegs%headé Suppiied in multiples of 50.

pe rice No. Prica
Tin. DEA 839 £1-38 846 £0:37
1in, OBA 840 £0-85 347 £0-
jin. 2BA B42  £0:75 848 £0-46
Fin. 2BA 843 £0:52 B4g £0-24
in. 2BA 44 E£5-60 B850 £0-29
fin, 4BA 1

B45 £0-51
B;.A NUTS —packs of cadmium plated full nuts in multiples
of 50.

Type Mo. Price Type Mo Price
OBA 835 59 ﬂ 4BA BST £0:35
856 858 £0-28

2BA BEA
BAWAS HERS—ﬂai cadm[um plated plain stamped washers
supplied in multinies of 50.

Type Mo. Prica Tvpe: HNo. Price
OBA 859 £0-16 4BA 851 £0:14
0BA £0-1 GBA BE2 £0-1
SOLDER 'I'AGS—Hut tinned supplied in multiples of 50.
Type Mo. Price Tgp Ho. Price
nBA 851 £0:45 ABA 853 £4-25
2BA 852 E0: 2 EBA B54 £0-25

AUDIO LEADS

. Type
FM indoor Ribbon Asriaf

107 £0-59
113 3-5mm Jack plug To 3:5mm Jack plug |ength
1-3m &£G-86
114 3 pin DIN plug to 3- Smm Jack connected io
ping 34 5 length 1-5 £0-93
115 Spin DIN plug io 3 Emm Jack connected to
pinst iilengm‘l £5-88
116 Car aeriai ext lead.
Fitted pluo and sockat £4-44
117 AC mgins connecting 'ead fo reassetis record-
ers and radios 2 metres £2-72
{18 5 pin DIN phoeno plug to stereo headphone.
Jack socket £5-2
113 2 + 2 pin DIN piugs to stereo Jack socket with
attenuation netwark for stereo headphones.
Langth 0-2m E5-04
120 'Car steres connector. Variable geomelry plug
to fit most car casseties. ‘B-track :anndge and
urits: izs with inlined fuse
power lead and instructions £8-89
123 &-6m Coiled Guitar Leed Mono Jack plug to
Mono Jdack plug Black £1-72
124 3 pir DIN plug 1o 3 pin DIN plug, Length 1-5m £0-85
125 5 pin DIN plug to 5 gin DIN plug. Length 1-5m £0-85
126 5 pirl DIN pleg to Tinned open =nd. Lergth
1-5 £0°85
127 5 p:n DIN piug to 4 Phono Plugs. Al colour
coded. Length 1-5m £1:45
128 5 pin DIN piug o 5 pin DIN:-socket. Length
1-5m £D-82
128 Spin DIN piug to 5 pin DIN plug mirtor image.
Length 1.5m £1-4
130 2 pin DIN piug to-2-pin’ DINinlins sockat. .
Lengt £8-78
131 5pin DiN plug o3 pinDINplug1 &4 and 345
Lenoth1-5 £0-55
132 2pin ol pluq 19 2. pin DIN sockei. Length 16m £+1
133 5 pin DIN plug to 2 Phono plugs
Connected pins 3 & 5. Length 1-5m. £0:95
134 5.pin DIN plug {02 Phonc socksts :
. = Connecied pins 3 & 5. Lengih 23cm £8-78
135 5pin DIN sockst to 2 Phono plugs
‘Connected pins 3 & 5.-Lengih 23cm EG-T8
136 Colled stereo headphanﬁ wxiension fead.
Black, [enath 6 £2-01
178 AC mains lead fur caleuistors; efc. £0:32

TRANSFORMERS

MINIATURE MAINS Primary 240V

No. Secondary Price

2021 BY-0-6Y 100mA £1-44

2023 12V-0-12V 100mA £1:29
MINIATURE M.RINS Primary 240V

with tw W

a. Type " Price

2024 MTQEO—D—EV -6V RMS - £1-38
2025 MT150-0-12V 0-12V RMS £1-84
1 AMP MAINS Primary 240V

No. Secondary Price

2025 BY-0-5V 1 amp £2-83 PaPdsp
2027 oV—0-8VY 1 amp £2-3 PAP43p
2028 12V-012V 1 amp £2-88 P AP 55p
2029 15V-0—15V 1 amp £3.16 P& PBgp
2030 30V-0-30V 1 amp £3-97 P4PaGp

STANDARD MAINS Primary 240V

Mutti-tappad dary mains mers availablein§amp,
1 amp and 2 gamp corrent railng. Secundar\r taps are 0-19-25-
I3 40-50V. Voltages available by use of taps.

4,7, 8,10, 14, 15, 17,19, 25, 31, 33, 40, 25-0-25V

MNo. Rating

Price
203 Famp £3-81 P& P36p
2032 1.amp £5-06 PAPBRoD
2033 2 amp X £6:27 PLPE]
2035 240V Primary 0-55Y @&
2A Secondary £7-30 P&P£}

SPECIAL OFFER
2042 240V Primary 020V i@ 2A Seco-ldary By removing Stutns
for each voltfrom the tage up (o 20V

arx
@ 24 is easily obtainable Ideal rnr the expenmenter
£1°%0 PaPaip

INSTRUMENT CASES In two sections vinyl covered top
and sides, aluminium hﬁtﬁr& front and back.

Ho. Length Height Price
155 8in 5%in 2in £1:73
158 1Hin Sin 3in -92
157 gin 43ln 13in £1-78
158 gin Sin 2%in £2-43
ALUMINIUM BOXES Made from bright all. folded con-

struction each box complate with half-inch-deep lid and

CECTews.

Mo. _Leng!h ‘Width Height Price
159 B3in 2%in 13in £0-85
160 din Ain 4#in £0-85
161 4in 21in Ein £0-85
162 5%in 4in 1Zn - £0:97
163 i 2%in 2in £0-37
164 ain Ein 1in £0-60
165 iin ain 23in £1-43
168 Bin Gin 3in £5-82
167 4in Zin £1-18

‘SLOPE fronta!umlmum foxes with-black vinyl base and sides

& aluminium back, top & front—strang consiruction sasily
accessable.

155 21/gin 53/8in 23in Bin £5-45
168 25/Bin- 7iin 4in 11in £8-3

12in
18in

azin
45in
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The integrated circuit (“microchip”)

Projects... Theory...

and Popular Features ...

is nowadays a commonplace compon-
ent widely used in zall manmer of
projects, from the simplest to the
guoite complex designs.

Indeed we have become dependent
on this device fto a very marked
degree, for without it many prejects
would just mot be possible. This
month, as it happens, four out of the
six projects presented use i.cs.

The drouit diagram of any project
where one or several ics are used
gives a much simplified picture of the
trué or actual state of affairs drcuit-
wise, Within the putiine symbol repre-
senting the i.c. exists another world
of microcircuifry, made up of ele-
ments that are the microscopic
counierpart of those discrete resis-
tors, diodes and transistors we are
also dependent upon.

But is it important what lies within
the ic.? Maybe not to the average
constructor whe sticks to published
designs, The ics can remain simply
“black boxes” performing their
allotted funcHons. The inside “works”
need nof concern the user.

Most significantly of all, thanks to
the widespread use of i.c.s we have
become accustomed to low component
counts for many projecis. Se when
some moderately ambitious circuit is
presented today in an entirely discrete
form we are likely to be staggered by
the number of individual components
involved.

The Dual Line Game (an analogue
computing system) uses 67 resistors,
49 iransistors and 139 diodes. Truly
profligate, one might exclaim. But we
needs must refocus to the discrete
scene, and regain true perspectve in
terms of actual basic dircunit elements.

Of course using a large number of
discrete components makes for more
physical assembly work. But to the
hobbyist that shonld not be any
punishment. As a matter of fact the
method of assembly adepted for the
Dual Line Game is inferesting and
instructive in itself; it illustrates a
compact “book form” of constructon
where stacked drcuit boards are
interconnected by ribbon wiring—a
method often used in advanced pro-
fessional egnipment,

The hobby of electronics construc-
tion undoubtedly owes much of its
advancement and popular appeal to
miicroelectronics. Yet there is still
plenty of fun and instructon o he’
derived from the use of discrete
semiconductors, which bring one into
more infimate contact with the basic
crcuifry. And suitable devices are
generally obtainable at atfractive
prices.

Our June Issue will be published on Friday, May 6. See page 337 for details.

Readers® Enquiries
We cannot underiake to answer readers’ letiers requesting medifications,
designs or information on commercial equipment or subjects not published
by us. All ietters requiring a personal reply should be accompanied by a
stamped self-addressed envelope.
We cannot underfake to engage in discussions on the telephons.

Component Supplies

T —

S

Readers should note that we do not supply electronic cemponents for
building the projects featured in EVERYDAY ELECTRONICS, but these
requirements can be met by our advertisers.

All reasonable precautions are faken to ensure that the advice and data given fo
readers are reliable. We cannot however guarantee if, and we cannot accept legal re-
sponsibility for if. Prices quoted are those current as we go fo press.

Everydaey Elecironics, May 1960
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CONSTRUCTIONAL PROJECGTS

PRETUNED 4-STATION RADIO Programme change at the turn of a switch by F. G. Rayer
LIGHTS WARNING SYSTEM Guards against a flat battery by K. Cummins

BATTERY VOLTAGE MONITOR Keep an eye on battery state by A. P. Donleavy

DUAL LINE GAME Can you beat jt? by A. Russell

AUTOFADE Voice operated switch for disco or P.A. by S. R. Beeching

UNIBOARDS: 5—AUDIO TONE GENERATOR Low power replacement for an electrical buzzer
by A. R, Winstanley

BENERAL FEATURES

EDITORIAL

SHOP TALK Retail news, products and component buying by Dave Barrington
TEACH-IN'80 Part 8: The fransisior as a two-state device by 5. R. Lewis, B.Sc.
ELECTRONIC WARFARE Eiectronies for the military by G. A. G. Brooke

JACK PLUG AND FAMILY Carioon by Doug Baker

COUNTER INTELLIGENCE A retailer comments by Paul Young

FOR YOUR ENTERTAINMENT Electronic jargon and binaural sound by Adrian Hope
EVERDAY NEWS What's happening in the world of electronics

RADIO WORLD A commentary by Pat Hawker

SQUARE ONE Besginners Page: Siocking up, capacitors

PROFESSOR ERNEST EVERSURE The Extraordinary Experiments of. by A. J. Bassett
THE ADVENTURES OF TANTY BEAD Cartoon by Matthew A, Reed
WORKSHOP MATTERS Choice of signal sources by Harry T. Kitchen

E.E. SPECIAL REPORT The Casio fx-7100 scientific calculator
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Frequency Coverage

1 — Range 850 - 1800kHz
2 — Range 500 -950kHz=
3 — Range 850 - 1300kHz
4 — Range 150 -230kHz

performance. Insufficient voltage
reduces sensitivity, while excessive
voltage tends to cause instability.

The positive supply is at pin 1, via
R3, and obtained from a potential
divider formed by R2 io the battery
negative line, and VRI with RS to the
positive line. VR1 allows adjusiment
to cover component tolerances, to
avoid any difficulty in this direction.

Audio output is via R4 and C9 to the
volume control VR2.

AUDIO SECTION

The amplification section consists
of TRI and IC2, the latter requiring
very few external components.

Transistor TR1 is connected as a
common emitter amplifier with feed-
back biasing via R6. This acts as a pre-
amplifier for IC2 giving additional
boost to the output of IC1.

4-STATION RADIO

HIS receiver allows switch-selection
of Radie 1, 2, 3 or 4, without aﬂy
need for tuning ad]ustments when in
use, For a good performance without
top much circuit complication, two ics
and a transistor are employed.
With the aerial and trimmer values

shown, approximate possible coverage

at each switch position is: 1 and 3,
1800 850kHz; 2 500-950kHz; and 4 150-

230kHz (Io::gwave) This includes the

alternative programme frequencies
where applicable. >

Note that in the London area, Radio
4 is best received using the T20kHz
frequency (medium waye), switch
position 2. Other freguencies include
the following: Radio 1, 1053kHz,
1088kHz; Radio 2, 695kHz, S09kHz,
Radio 3, 1215kHz; Radio 4, T20kHz,
200kHz; Radio Wales 882kHz; LBC,
1152kHz; Radio London 1458kHz;
Lurembourg 1433kHz; Capital
1548kHz.

DETECTOR SECTION

The circuit diagram is shown in Fig.
1. The 2-pole 4way switch Sla allows
the choice of four pre-set frequencies,
With SI at 1 trimmer €1 is in circuit,
while position 2 introduces C2 instead,
and 3 connects C3. Positions 1, 2 and 3
of S1h short the Iongwave aerial wind-
ing 1.2, for medium wave reception by
L1. Position 4 gives longwave recep-
tign, with trimmer C4.

316

To avoid the additional tuning and
exira componenis of the superhet, the
ZN414 10+iransistor tr.f. integrated
circuit IC1 is used. The r.i. resulting
“from the resonant tuned circuit com-
posed of C1, 2, 3 or 4 with L1 and L2
is fed to the input (pin 2) of IC1
which provides audic frequency out-
put at pin 1, so that it is only neces-
sary to follow this with an audio
amplification stage.

The ZN414 ic. requires a supply of
about 1-3 volts and small changes in
voltage have a significant effect on its

HOW IT WORKS

FERRITE

IC2 has a gain of 50, set internally
and an output power rating of over
1 watt into a 4 ohm loudspeaker. In
this design an 8 ohm loudspeaker is
used to reduce the peak current drawn
and conserve battery. This still pro-
vides adequate power output for
normal listening.

In areas of strong signal TR1 could
be omitted. Anyone wishing to reduce
the number of components and experi-
ment with this can omit R4, R&, R7.
R8, TR1. €10, C11 and C12, taking pin
2 of IC2 to the wiper tag of VR2.

DETECTOR LC:

— PRESET
TUNED CIRCUITS

| [5== FER S

Radio frequency signals from the transmitter induce voltages in the
coils on the ferrite rod aerial. Four r.f. tuned circuits are formed with the =
aerial which can each be inputfed fo the r.f. ampl:ﬁer,-‘detector i.c. Theout-
put from this is the reqmred audio signal which receives boost from the =
audio amplifier to be heard in the loudspeaker.

AUD!O AMP

s
e
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Fig. 1. The full circuit diagram for the Pretuned 4-Station Radio. The coils with ferrife rod core is a standard ready made component

fype FR5.

CIRCUIT BOARD

The circuit beard employed is 0:1
inch matrix perforated sr.b.p. measur-
ing 15 %37 holes.

Both sides of this are shown in Fig.
2. First drill the board for the two
metal brackets, and the bolt to secure
tab MC. Both brackets are made from
aluminium to the dimensions shown
and can be fixed in place.

When fitting the board mounted
components as shown, their wire ends
will be long enough for many com-
nections, Elsewhere, use 20 s.w.g. or
similar tinned copper wire. With ICI,
note that pins 1 and 2 are well
separated, with the earth lead 3
between. The preset VR1 is placed
so that it can be adjusted from the
rear of the completed radio with back
panel removed.

ICZ is fitted in a holder, and must
of course be the right way round. An
indentation exists between pins 1 and
14 to aid polarity identification. Note
that there are eight pins of IC1 that
connect fo the negative line.

Connect suitable lengths of flying
leads to reach the chassis mounted
components and the londspeaker.
Multistrand wire is recommended.

Everyday Electronics, May 1980

CHASSIS

The chassis, which finally forms the
top of the case, consisis of a TX4mn
“universal chassis” flanged member.
Drill or punch holes for VR2 and S1.
Also drill the fixing holes fo match
those near the corners of the board, to
enable the board to be fixed to the
chassis. These bolis are countersunk
headed, and at least 15mm long.
Spacers or exira nuis hold the board
clear of the metal panel, and the tag

o
i
e
.

i S

S
TR

MC (Fig. 2) must provide a sound
conneciion from negative line to
panel.

Connections between board, S1 and
S2 cau now be made according te Fig.
2.

SELECTOR SWITCH

A 2-pole 4way rotary switch may be
supplied as 6-way, with a stop which
can be moved before the switch is

The completed prototype with back and side panels removed.
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trimmer capacitor bank show-
ing fixing brackets used in
the prototype.

A close-up view of the
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Fig. 2. Full construction details showing the board and components in their relative posifions
in the case. The L-shaped aerial bracket is bolted to the circuit board. The frimmer capacitor
brackets will need to be constructed to suit the trimmers obtained. One bracket is fifted
by one of the board fixing bolts with the other on the chassis. However, this may need alteration.



Resistors
R1 100k
R2 6800
R3 4708
R4 4Tk
All-3W carbon + 5%

Potentiometers
VR1 1kQ vertical miniature pre-set

Capacitors
Ci1 680pF 7| Compression trimmers
C2 200pF | (type VC 29LC 60pF or
C3 680pF [ VC29L 1BOpF suitable
C4 200pF —Home Radio)
C5 10nF ceramic
8 4-TuF 10V elect,
C7 0-1uF ceramic

Semiconductors
TR1 2N706 npn silicon
1C1 ZN414 t.r.f. radio i.c.
IC2  LM380 audio amplifier i.c.

Miscellaneous
1 2-pole 4-way rotary switch

COMPONENTS “3rx:

VR2/S2 10kQ log. pot with ganged switch

LS1 8 ohm moving coil loudspeaker =
L1/12 ferrite rod aerial type MW/LW FR5 (Dence)
0-1 inch perforated s.r.b.p. size 37 % 15 holes; s.r.b.p. board size 30 X 40mm
{for aerial mount); 14 pin d.i.l. socket; control Kknobs (2 off); PPY battery clips;
materials for case; aluminium for brackets; 6BA nuts, bolts and washers;
“universal chassis” flanged member size 7 % 4 inch (2 off).

R5 3-:3kQ2
R6 820kl
R7T 10kQ See

RE 33k
23R

Page 323

C8 10nF ceramic

C9  0-1pF ceramic or polyester
C10 0-47uF ceramic or polyester
C11 10nF ceramic

Ci2 4-7pF 10V elect.

C13 470uF 10V elect

Cid ‘IOOOFF 10V elect,

g e e‘é EN B 3 Wi
.

mounted. Fixing the switch holds the
stop in place.

Those with an experimental inclina-
tion can use the two spare ways of a
&way switch for Lw. and m.w. mannal
taning, with a 200pF variable
capacitor.

FERRITE AERIAL

Bolt a strip of perforated board
30 X40mm (approx) to the central
bracket. Secure the rod to this, as
shown in Fig. 2, with adhesive and
cotton passed through holes in the
deard. L1 (medium wave) and L2
(Iong wave) windings are then sHd on.
The small coeupling winding provided
on LI is not needed, so this should be
removed.

The beginning of L1 is denoted by
A, Put sleeving on this lead and solder

G e e
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it to Sla. The end of L1 and beginning
of L2 is denoted by B, and these are
joined at the sirip supporting the rod,
and a lead run from this point to SIb.

The end of 1.2, C, runs to one side
of all trimmers and then S1b. The
windings of L1 and L2 must be in the
same direction. This can be seen.
Alternatively, if tuning of 200kHz is
impossible, take L.2 off the rod, reverse
it and replace it.

TRIMMER BANK

The four trimmers are supported by
a strip spanning two brackets, see
photo. Stick a sirip of paper marked
1. 3, 2. 4 close to the trimmers on the
chassis to identify adjustment from
behind. Wire the trimmers to S1, con-
nect L.S1 and a battery.

Initially position L1 and L2 each
about 20mm from the ends of the

The fully wired chassis assembly with aerial secured to board.

Everyday Electronics, May 1980

rod, and check that with Sl in posi-
tion 1, Radio 1 can be received with
adjustment of CI. Similarly, that posi-

‘tions 2, 3 and 4 allow Radio 2, Radio

3 and Radio 4 to be tuned by C2, C3
and C4 respectively. If not, move L1
slightly, er L2 for Radio 4. When in
order, cement L1 and L2 to the rod.
Other radio stations may be pre-
tuned in place of any of the above
mentioned; see frequencies and recom-
mended position discussed earlier.

CASE

The case can be made with
negligible cost and difficulty, but with
good appearance. In the protolype,
another T7X4in “oniversal chassis”
flanged member formed the boitom
panel. Each side is wood, cut 115mm
high by 130mm. Four 6BA counter-
sunk belts fit each side to the chassis
members. The bottom is flush, but the
top panel is set down Smm or so. The
front is another piece of 4mm plywood
size 178 X115mm, with an aperture

_ cut for the speaker, which is held

with countersunk belts, or self-tapping
SCrews. =

After checking that the pieces will
fit, temporarily remove the sides. A
piece of fabric about 215mm wide and
305mm long is then fixed with a suit-
able quick-drying adhesive along the
front of the bottom member. When
this is dry, streich the fabric upwards
over the front. across the top panel,
and cement it at the back edge of this
panel. Tt is necessary to cnt holes for
the conirols.

When the adhesive is dry, apply
more adhesive o the end flanges at
one side, and along the edge of the
front. Pull the fabric taut, fold it over,
and screw on the side, Repeat for the
other side. The back panel is the same
size as the front pamnel and held with
self-tapping screws.

FINAL ADJUSTMENTS

Glue on a facia and label as seen in
the photographs. Carefully check the
four trimmers. Also set VRI1 so that
about 1-2V to 1-3V is present across
C6 (using a high resistance voltmeter)
or so that sensitivity is good without
instability:

For best reception in some areas it

will be found necessary to rotate the
receiver, for best volome of the

wanted fransmission, and minimum
pick-up of other signals,

In many areas VR2 should not need
to be advanced very far and the
receiver will in general be operated at
considerably lower volume than the
maximum which could be obtained.

Final adjustment to the frimmers,
for the transmissions which are
required in any particular region, are
preferably made with a completely
insulated tool, with all the assembly
completed. =i
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LL drivers must at some time have
ieft their lights on when parking.
This is parficularly likely to happen
when driving in daytime with lights
on, during rain or foggy conditions,
and also when setting off in darkness
and arriving at one's destination in
daylight.

The circuit to be described will
alert one to this condition. It has the
advantage that no seffing or cancel-
ling switches are required; in some
cases, no additional warning light
may be needed. Imstead, an existing
panel lamp may be used.

The indicater lamp (which may be
replaced by a buzzer if required)

flashes when the engine is switched
off with the lights left on. Turning
the lights off cancels the alarm. If
reguired, the lights can themn be
furned on again without any alarm

-indication. This allows for parking

with lights in awkward or hazardous
circumstances. If the alarm is acti-
vated and the engine re-started, the
alarm is ca-nc:f;led.

CIRCUIT DESCRIPTION

The circuit diagram is shown in
Fig. 1. The circuit has three basic
inputs, +12V, 1eNrTION and LIGHTS.
The 12 volt supply (car battery) is

connected at all times. The current
drain of the circoit is negligible and
the car could be left for weeks with-
out the battery becoming flatiened. A
car clock consumes far more.

The +12V supply is filiered by Rl
and C3 which removes any noise on
the line. The filtered supply is taken
to B5, BY and pin 14 of ICi;, a guad
dual-input NoR gate.

The ignition line is also filtered,
this time by B2 and Cl. When the
ignition is furned on, TRI1 is turned
on via the flow of cuwrrent through iis
base network R3 and B4. The collec-
tor of TE1 is therefore pulled low,
taking the input fo pin 6 with it

Fig. 1. The complete circuif diagram of the Lights Warning System. LP1 Is a 12V bulb up to 2 watts and is only required i no in-buiit

panel light is available.
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The prototype component board. This differs from that shown below
= where D2, D3 and R14 have been incorporated on the board.

REAR i
SCREEN CHASSIS: »,

REAR SCREEN
LIGHTS INDICATOR
SWITCH 'LAMP {+ve)

COMPONENTS

Resistors ;

R1 470Q3W RB 100kQ

R2 ik R 100ka2

R3. 10ka R16 1:5MQ

R4 2:2k( R11 10kG2

RS 100k R12 2-2kQ

R6. 10N R13 10kQ

RT 1M& Rig4 47Q3FW
carbon

All W ecarbon & 5% unless

stated oiherwise See

Capacitors

C1 0:1uF polyester Sho
C2 0-47uF 18V iarﬁa[umTaI
C3 100uF 16V elect.

C4 0:33uF polyester page 323

Semiconductors

D1 QAZ200 or similar silicon
dicde

D2, 8 1N4001 or similar 1A recti-
fier (2 off)

TR1, 2 BC108 npn silicon (2 off)

TR3: BC307B pop silicon

iC1 CD4011 CMOS Quad 2-
input NAND gates

Miscellaneous
0-1 inch matrix stripboard size:25
sirips % 18 holes; Veropins(7 off);
14 pin dijl. ic. socket; 7-way
2-amp screw terminal block; case.
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Fig. 2. The layout of the components on the topside of the board and the breaks to be made in the
copper strips. Numbered leads from the terminal block refer to Veropins on board. Only ene
indicator lamp should be used, either LP1 or existing panel lamp for some other funciion (e.g.
rear screen demister indicator).
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A bistable latch is formed with
ICla and IClb which can be set and
reset by placing a low on pins 1 and
6 respectively. Once the latch is set
or reset it remains in that condition
indefinitely until the corresponding
input is taken low to change it

Pin 1 is normally held slightly
below positive rail voltage (logic 1)
by the network R6 to R8. We shall
now assume that the car is being
driven with the lights on. The IGNITION
and LicHTS lines are both high (logic
1) and TR1 collector is low. The out-
put from pin 3 is low.

OPERATION STAGES

The driver arrives at his destination
and turns off the ignition. The ignition
hne goes low, and TR1 turns off; pin
6 goes high. The low excursion of the
ignition line takes pin 1 low, via C3.
Capacitor C3 then charges via R7 so
that pin 1 is high again. The low
on pin 1 has, however, set the latch,
so that the output from pin 3 is high.
This output is taken to pin 8 where
it enables the relaxation osdllator
consisting of IC1c and ICId to operate.

The cutput from pin 11 pulses
alternately high and low, at a rate
determined by the ftime constant
(C4xR10). In this case a rate of
approximately 1Hz is obtained,

The output from pin 11 is taken
via R1l to TRZ, and turns TRZ on
and off Likewise, the oufput from
TR2 turns TR3 on and off, via the
network R12 and R13. Transistor TR3
i a pnp transistor fed from the rLicETS
rail. Its output is taken to a suitable
indicator lamp LP1, for example 12V
100mA.

In the auther’s prototype, the lamp
used was the fitted rear screen
demister indicator. This is fed via D2,
Rl14 and D3, so that the ILight is on
dimly when the demister is in use, but
when the alarm turps on, the lamp
flashes brightly.

PARKING FACILITY
It will be noticed that DI is alse
connected to the rLigETS line. When
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The logic control circuitry normally provides an oufput {o inhibit the:
operation of the oscillator (it does not oscillate). However, when a con-;%’é
dition arises where the lights are on and the ignition is turned off, the —
logic output changes and allows the oscillator to operate. This aciivates%«iﬁi}f
a warning lamp (or buzzer) inside the car to flash (or sound). The logic
circuitry has a built-in parking facility which is enabled by turning th'e§§?§
lights off and then on after the alarm has sounded.

LOGIC
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the driver turns the lights off, the
cathode of D1 goes low, and the in-
put to pin 6 is pulled low. This resets
the latch, and cancels the alarm. The
lights can then be turned on again,
but since the latch has been reset,
the alarm condition is no longer
given. The ocutput at pin 3 will now
be low, and so will pin 11. Thus TR2
and TR3 are turned off.

If the driver, instead of switching
his lights off, staris his engine after
an alarm has been given, TR1 turns
on again and pulls pin 6 low, so re-
setting the laitch and cancelling the
alarm.

It will be observed that pin 6 is
permanenily low while driving. This
ensures that no transient pulses from
the car can set the laich and give a
spurious alarm. This could be a most
disturbing situation in the middle of
a motorway, for example.

This system has been in use from
the winter of 1977 onwards without
malfunction and has preoved very use-
Ful.

Those readers wishing to use a
separate alarm lamp or buzzer may
dispense with D2, D3 and R14. The
lamp is then connected befween chas-
sis and the collector of TE3.

CIRCUIT BOARD

All the components (except the in-
dicator lamp or buzzer) are mounied
on a small piece of -1 inch mairix
stripboard size 25 strips by 18 holes.
The component layout on the topside
of the board and the breaks to be
made on the underside are shown in
Fig. 2. This differs slighily from the
author’s profotype as shown in the

photograph where D2, D3 and Ri4
were mounted areund the alarm lamp.

The prototype was wrapped in foam
sponge and this held the board in
position in the case. If a bolt fixing
is preferred, the beard should be ex-
tended e accommodate the fxing
holes. The screw-terminal block can
be fitted to the ouiside of the case
which should be equipped with lugs.

ASSEMBLY

Begin by making the breaks on the
underside and fiting the Veropins
and ic socket. Continue with the
hnk wires, resistors, capacitors and
semiconductors in this order. Solder
sufficient lengths of flying leads and
secure these to the termimal block.
Finally insert IC1 and the unit is
ready for assembly in its case and
installation in the vehicle.

Note that if a buzzer is used in
place of a lamp, a diode, must be
connected across its coil to prevent
the back em.f. generated when act-
vated, from damaging TR3. The
cathode of the diede should connect
to TR3 collector with ifs anode con-
nected to chassis; ié. the diode is
normally reversed biased.

INSTALLATION

Ii is recommended that the unit be
installed inside the car in an area
not prone to excessive temperature
changes (e.g. heater fow duct) or
moisture build-up. The glove compart-
ment is a likely position.

All the connections from the iermi-
nal block should be made with flexible
(multistrand) wiring fe reduce possi-
bility of vibration fraciures. Connec-
tion fo the reguired points in the
electrical system are best made with
push-fit spade conmectors or the

“piggy-back” type. Self-adhesive foam
pads are suitable for fixing the case
to a horizontal surface and do provide
some form of shock absorption. =

i was going to consiruct a Time Machine, but
there's no future in it"

Everyday Electronics, May 1980
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For The Workbench

We would think that with the “shrinkage”
in size of most electronic components
over the years, a light duty vice is now
copsidered a must for most workshops,
Twosuch products worthy ef consideration
for addition to the warkshop are the
OK VV-1 vice and the Absonglen Mini-
bench. |

Both professional and amateur will
Aind OK's new VV-1 light duty vice ideal
for handling small componenis and

‘aszemblies.

The 33mm jaws are adjusted by a
knob which takes the place of the usual
“tommy” .bar. Normally the vice would
be flxed io worksurfaces by a lever
operated suction mechanism but where
permanent installation is required it
can be screwed down.

The VV-1 vice is available from OK
Machine & Tool (UK).Lid., Dept EE,
Dutton Lane, Eastleigh, Hants,, SO54AA,
price £3-58 inclusive of packaging,

Aithough we have not had the pleasure
of trying the Minibench we like the idea
of gripping small boards in its jaws and
being able to "fiip" the workpiece over
for componhent mounting and soldering.
Another good feature is the facility for
flexible arms terminating in crocodile
clips. to hold components and possibly
to act as heat sinks.

Further information can be obtainad
from' Absonglen Lid, Dept EE, The
Forge. Staplow Cottage, Staplow, led-
bury, Herefordshire, HR8 1NP.

VV-1 vice from OK Machine & Too!
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Magnetised

-An item which you would not normally
associate with the amateur workshop,
but onceused soon becomesan invaiuabie
“tool" is the magnetiser/demagnstiser.

ldeal for demagretising those screw-
drivers and drills which have a habit of
becoming magnetised, without reason
and picking up any metal debris, including
nuts and bolts, often found on the work-
bench and depositing them in the work-
piece before you can take any action,
Then there's the opposite case where
you wish you-had a magnet to reclaim an
item which had accidently dropped
info the “works" and caused untold
time wasting and curses trying to devise
other methods of retrieval.

A suitable magnetiser/demagnetiser,
at a fairly low budget price of £9-95, is
available from Magnadyne Preducts and
may prove-to be a worthwhile investment
for these “butterfinger’’ types like myself.

Claimed to be capable of producing a
bar magnet up to 9mm diameter and any
length, the maagnetiser/demagnetiser is
available from Magnadyne Products,
Dept EE, 6 Lufwerth Road, Welling,
Kent, DA16 3LO.

Magnadyne
magnetiser/demagnetiser

DIP Extractor Plier
from Toclrange

Extractor Plier

Another unusual fem, avallable
from Toolrange, which may appeal to
the constructor who has triad o remoye
i.c.s from circuit boards is the DIP Ex-
tractor Plier, price £6-50 plus VAT,

it is claimed that this new hand tool
will remove 8 to 40 pin dual-in-line devices
from sockets and desoldered circuit
boards in seconds, The teeth of the
pliers grip devices as close as 0-25in
in densely packed boards. The pliers
are Insulaied for live board work and the
metal teeth also act as a heat sink and
shorting bar.

PLEASE NOTE

All prices quoied in this issue are
Pre-Budget

Soldering irons

A new range of soldering irons frem
S & R Brewster Lid., may be warth further
investigation,

These irons are the Ceco Vari-Stat
range, for which they have acquired ihe
manufacturing and sales rights, usad
extensively by the trade.

Amongstihe range isthe S.R.B. “Mighty
Midget'! which is an excellent 18 watt
iron with interchangeable bits suited for

our type of work, The more robust of

their range, primarily designed for in-
dusirial use, are temperature controlled

and ratel’ from 50W fo 500W. For more:

details recders should contact S & R
Brewster Lid, Dept EF, 86-38 Union
Street, Plymouth; PL1 3HG.

Ansother company we must not cverlook
when we are falking aboul soldering
iron requirements fs Light Seldering
Devetoprments Lid.

They' cover such an extensive range
that you can practically hand pick cne
to meel your own personal needs. in-
cluding @ “carry-it-anywhere” cordless
type with built-in recharger.

For more details and leaflets readers

‘should write to Light Scldering Develop-

menis [id., Dept EE, 97/90 Gloucaster
Read, Croydon, CROZDN,

Avallability of components for this
month's constructional articies should
not causz ioo much difficully and should
only be a matier of looking through
advertisers catalogues.

Dual Line Game

In view of the large guantities of tran-
sistors and diodss called for in the Dual
Line Game it would seem to be a good
idea to approach advertisers regarding
& special “bulk purchase™ price for
these items. A discount price may also
be available for the 3-5mm jack plugs
and sockets, The rest of the componants
Tor this project should be ready available
items,

Mest advertisers will orobably supply

ihe BCI0B in the metal TO-18 can. This

also applies to the Lights Warning.

Battery Voltage Monitor

The muliifurn praset potentiomater
VR1 listed in the Baitery Voltage Monitor
project fs available from Watiord Elee-
ironics and Maplin Electronic Supplies.
However, there is no reason why a stan-
dard miniature preset potentiometer
should not be used with a slight loss in
fine adjustment,

Lights Warning System

The CD4011 used in the Lights Warning
Systemn is a standard CMOS ic. and
fs usually generally available from most
adveriisers. Transistor type BCS0TB is
listed by Watford Electronics. The sufix
B denotes the gain of the device.

Pretuned 4-Station Radio

The ferrite coll needed in the Prefuned
4-Station Radio is the Denco tvpe MW
LWERS and is stocked by Watford, Mapfin
and Ambit Interpational. Suitable trimmer
capacitors for C1 to C4 are available
from Horne Radio as tvpes VC28LC and
VCzal,

We cannot foreses any buying problems
tor the Uniboard—Audio Tone Generator

and the Aufo Fade projects.
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FOLLD'WING last month's des-

cription of the basic principles
of fransistors, we will now go on
to look at one of the most impor-
tant uses of transistors—as simple
two-state devieces, with a clearly
defined ON state and OFF state.

In isolation such circuits can be
used fo drive simple devices such
as indicator lamps or relays but
together with other similar circuits
they can form part of a legic
¢ircuit such as may be found in
a digital computer.

ANALOGUE AND DIGITAL

Over the past twenty vears or
so electronics has divided inte
two main fields: analegue and
digital. They have almost become
two separate disciplines since the
technigues used in each appear fo
be completely different.

Analegue elecironics is con-
cerned with the generation and
manipulation of continuously
changing signals. The term “ana-
logue” is used since the electrical
signals are often an analogue of
some physical gquantity. For in-
stance, an amplifier has voltages
inside it which are analogies of the
sounds which we want to hear—
voltage is used ito represenf air
pressure.

In digital circuits only two states
are normally to be found for any
particular section. These two
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states are used to represent the
two logical alternatives true and
false. By coding information in
terms of complicated patiterns of
true and false, complex and
manipulations can be carried out
on the data at incredible speeds.

Analogue elecironics is the
older field, probably since con-
tinuously variable signals occur
more often in nature than discrete
signals. A wave in water or sound
travelling through the air can be
simulated using electronic volitage
to represent height of the wave
or sound pressure. Fig, 8.1 shows
an analogue and a digital signal
compared.

Digital circuitry implies a more
abstract conception of real situa-
tions: but the power of this
approach can be judged by the
proliferation of digital mdchines
in more and more aspecis of
modern life.

The purpose of this month’s
part is not to loek at “legie” in
the abstract but to look at how
transistors can be used as two-
state devices and how they can be
combined to do useful tasks.

THE TWO STATES

The basis of the digital approach
is that the transistor is wused
simply as an on/off switch, the two
states representing “true” and
(Kfalse'”

It does not matier which state
we use to represent true provided
all the circuits are designed with
the same convention. Also it does
not matter what the absolute
voltages are which are used io
indicate true and false; provided
there is no possible way in which
they can be confused we are guite
safe.

The two states which we are
trying to achieve must therefore
be siable, repeatable and indepen-
dent of wvariations in the iransis-
tors themselves.

Of course, there must be a time
when the transistor is in neither
the ON state or the OFF state, that
is when it is changing from one
state to the other, but we must
make sure that the time the tran-
sistor spends in this intermediate
state is as small as possible and
that it cannot get stuck in this
undesirable position.

Fig. 8.1, The analogue signal
shown at {a) varies con-
tinuously between its limits
whilst the digital signal at
(b} only takes two distinct
values, the change from one
to the other being very rapid.

,\_5-1 8.

Fig. 8.2. A switch which is

SW'IiCH -
dT/ QUTPT

part of a system must be able OUTPUT
to switch othersimilarcircuits

/////

and must be capable of being
switched by a circuit similar
to itself.

Everyday Electronics, May 1980




Fig. 8.3. A simple transistor switch using
the common emitter configuration. The
base current must be greater than that
just needed to saturate the transistor.

Let us look at how the circuitry
around a transistor can be de-
signed so as to achieve the con-
ditions we require.

If the switch that we are design-
ing is to be used along with other
similar switches in a system, then
it must both be capable of being
switched by another stage and of
switching other similar stages.

Fig. 8.2 shows how the switch
might fit into a system. Note that
we do not allow outputs of differ-
ent switches to be connected to-
gether as we could get into a situa-
tion where one switch is trying fo
switch on and the other offi—
which one wins will be a matter
dependent on the circuitry rather
than the inpufs te the two
switches.

However more than one input
can be connected together since a
switch will often be required fo
drive many other switches.

THE OFF STATE

If we define the transisfor as
being off when no current flows in
its collector then we can achieve
this quite simply with a common
entitter circuit by either leaving
the base open circuit or by making
sure that the voltage on the base
is not high enough to forward bias
the base-emitter junction.

Now, since we have said that the
switch must be able io be driven
by another similar switch, the
opiion of open-circuiting the base
is not possible. We must therefore
make sure that the voltage on the
output of our switch is well below
the veltage needed to forward bias
base-emitter, that is about 0:-7TV
for a silicon transistor.

As we saw last month, the cur-
rent through the collector will
neyver be exacily zero as some
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leakage current will flow even
when the base is not forward
biased. However, this current is so
small that it can be ignored in this
coniext.

When the transistor is in this
state we say that it is “cut-off”.

THE ON STATE

Looking at the eircuit of Fig.
8.3, 1if the base current is gradually
increased from zero the current in
the collector resistor R, will gradu-
ally increase and the voliage at
the collector will fall steadily be-
cause of the increasing voltage
across the resistor.

Now the voltage at the collecior
cannot fall to zero but reaches a
minimum of about 0-2V for a sili-
con transistor. In order that this
voltage is reached no matter what
the gain of the transistor, we can
use a safety factor of ten by mak-
ing the base current ten times that
which' is needed fo just saturate
the transistor, assuming minimum
gain.

For a BCl108 the minimum gain,
is 110 so providing the base resis-
tor is ten times the value of the
collector resistor we can be certain
that even at worse case the output
voltage will be around 0-2V when
the input is taken to the positive
supply.

Fig. 8.4. The transistor switch (Fig. 8.3) as it looks when in a system. Note that only one

output feeds it whilst it feeds many inputs,

Increasing the base current still
further produces a lower voltage
at the collector until a point is
reached when increasing the base
current any further produces virtu-
ally no change in the collector
voltage.

What has happened is that the
base current has produced a cur-
rent in the collector which pro-
duces a voltage across the collector
resistor which is almost egual to
the supply voltage. Obviously this
resistor cannot drop more than the
supply voltage so the exira base
current hags very little effect.

~ We call this state saturation for
obyvious reasons. To define satura-
tion more rigorously we say that
saturation will be reached when
the base carrent exceeds the
maximum collector current (the
power supply voltage divided by
the collector resistor) divided by
the hrp of the tramsistor.

I > :I'_{s_'i“}ff_'ﬁ

Re

Saturation:

RESISTOR VALUES

To put in some resistor values
then let us use a 1 kilohm collec
tor resistor and a 10 kilohm base
resistor. Does the circuit thus pro-
duced fulfil our needs? To find
this eut we have to slot the circuit
we have produced back into our
original system of Fig. 82 (see
Fig. 8.4).

Fig. 8.5. The lecading on the swiich in
Fig. 8.4 can be redrawn thus. The load
appears as a number of 10k resistors in
parallel all to 0-TV.
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Fig. 8.6. When a pulse is applied to the
input of our switch the output does not
change instantly but with the delays
as-shown here.

Assume the first stage (4) is on
so that the output voltage is 0-2V.
The base emitter junction of the
second stage (B) cannoi be forward
biased as the voltage to do this is
0-7V. Thus stage B will be off (no
curreni in its eollecter resisior).
Now the collector resistor of stage
B has to supply the base current to
all the other stages to which it is
connected.

Fach stage has a 10 kilohm in-
put resistor, all of which have
0:TV on their lower ends if their
respective transistors are conduct-
ing. We can thus draw the loading
on stage B output as in Fig. 8.5.

Note that if ten stages are con-
nected to output B then the
veltage drop across its collector re-
sistor will be 4:15 volts and the
current through each of the base
resistors will be only half of that
stipulated in the first design.

If we now say that this current
is our absolute minimum then we
are merely stating that one of
these circuits can drive mo more
than ten similar circuits.

This fisure is called the fan-out
of the circuit since it defines how
many other circuits we can fan out
our output to.

Apart from this restriction our
circuit seems to meet the criteria
of two distinct states, independent
of the transistor variations. But
how long does it take to swiich
from one state to the other?

SWITCHING SPEED

To predict how long a switching
circuit fakes to go from one state
to the other requires a much
deeper investigation of the work-
ings of a transistor that it is pos-
sible to present in this series.

526

Fig, 8.7. If it is desired to drive a light
emitting diode from one of our switches
then the circuit shown can be used.

However, we can look at the actual
behaviour of the circuit and make
some remarks about the speed of
switching circuits in general.

Assuming we are driving the
switch with a voltage that changes
from high fo low and back again
in zero time, what will the output
of the circuit under consideration
look like? Fig. 8.6 shows the input
and output waveforms that we are
likely to see.

We see that the output does not
follow the input immediately but
both at “switch on” and “switch
off”’ it goes through two stages.

There is a delay when nothing
appears to be happening followed
by a gradual change from one
state to the other. The delay
before the transistor switches on
is due to the time taken for the
base voltage to build up to a value
sufficient to forward bias the base-
emitter junction. Afier this the
cellector current increases steadily
to its final value. We call these
two times the turn-on delay and
the rise {ime.

Now, we are putting much more
base current inte the transistor
than is needed to produce the
collector current that we have.
When the input voltage is taken
to zero this extra current is
“remembered” in the form of a
charge within the transistor which
tends to keep the trausistor on for
a short time. This is called the
turn-off delay. After this the col-
lector current falls steadily to the
off state. This is called the “fall
time”,

You may have got the impres-
sion ithat we have a very slow
circuit but it must be realised that
the times we are talking about are
measured in millionths of a second

(microseconds or us) or less so
that even this very crude switch
is exiremely fast by everyday
standards.

HIGH CURRENT LOADS

Quite often the requirement will
arise to be able to drive some sort
of output device such as a lamp
or a relay using a simple swiich
such as the one we have described.
We used light emitting diodes in
an earlier section of this series to
indicate the flow or absence of
current, so how would one of these
be driven by a transistor?

First -ascertain the current
needed through the load; for an
Led. this would be about 10mA.
Now the led. will drop abeut
1-6V when it is conducting. The
transistor if fully on will drop
about 0-2V so that we must use
a series resistor to drop the re-
maining veltage which will be the
power supply minus (1-6-+0-2)V.
For a 9V supply the resistor must
drop 7-2V at 10mA. This works
out as 720 ohms, the nearest pre-
ferred value being 680 ohms.

Assuming the ftransistor has a
minimum gain of 100 then a base
current of 0-1mA will just saturaie
the tranmsistor. Allow a safety
factor of tenm, giving a reguired
base current of 1mA. If we are
driving this switch from a similar
one then we must be rather care-
ful in selecting our base resistor
since our base current has to flow
through the le.d. of the previous
stage.

A base resistor of 8-3 kilohm is
needed if connected to the power
supply, so dropping this to 6-8-
kilohm should give some allow-
ance for the voltage drop across
the lLed. and iis resistor.

But note: if we fry to feed two
similar stages then the current
through the output le.d. will be
1-5mA, enough to illuminate
it! Therefore this circuit has a
much lower fan-out than the tran-
sistor switch described previously.
In fact it has a fan-out of only 1.
Fig. 8.7 shows the dreuit.

A TWO-STAGE CIRCUIT

As an alternative to a led. we
might want to drive a relay which
needs say 100mA. Out first prob-
lem is that 100mA is the maximum
current for a BCI108 {ransistor so
right away we must look for a
transistor with a greater current
capability than this.
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The next problem is that using
our “ten times” criterion means
that we need 10mA to switch on

the driving transistor and if we

want to drive it from the output
of one of our simple transistor
switches, this value of current is
just not available.

The answer to the problem is
that we will have to use a two-
stage circuit of some kind: the
first one to “buffer” the output of
the driving switch from the high
current demand of the relay
driver.

A simple circuit is shown in Fig.
8.8. The first transistor (TRI1)
needs only 1mA to switch it on.
When it is on there is only 0:2V
on the base of the driver (TR2)
so the latter is off. When the first
transistor is off then 10mA base
current flows into the driver
through the collector resistor of
the first transistor which now be-

e
i e st

s i = i

= Fig. 8.8. A re.lay with its higher curre

nt
requirement and hack e.m.f., requires a
slightly more complicated circuit. This
circuit also produces an inversion of the
logic input.

comes the base resistor of the
second.

DIODE PROTECTION

Note the diode across the coil
of the relay. This is to protect the
transistor from the large back
e.m.f. which is produced when the

transisior switches off.

The current which flows when
the fransistor is on cannot dis
appear instantaneously as the in-
ductance of the reiay coil acts as
a store of current. If the diode is
not there the wvoltage at the col-
iector would rise to many tens of
volts and could destiroy the
transistor.

The diode clamps the voliage at
the collector to the supply voltage
plus one diode forward veoltage
drop (0-7V). This does mean that
the energy in the relay takes
longer to be dissipated but we are
not interested in this time for our
particular application.

One further point to note about
this circuit is that it inverts the
sense of the input. When the input
is high (near the positive supply)
the relay is off and when the input
is low (near the 0V supply) the
relay is on.

EXPERIMENT 8.1:
LED DRIVER

Components nesded: 6800 TW resistor
(2 off), 10kQ W resistor (2 off), BC108
transistor (2 off).

In this simple experiment we use a
switch to provide the input signals for a
light emitting diocde driver which then
drives another similar stage. The circuit is
shown in Fig. 8.11a and the layout on the
Tutor Deck in Fig, 8.11b.

With the switch in one position, l.e.d. D1
is on and l.e.d. D2 is off. The situation is
reversed when the position of the switch
is changed, showing the inverting action.

Fig: 8112

Fig. 8.11(a) Circuit diagram of the two stage l.e.d.
driver as described in Experiment 8.1. (b) Layout
of the components on the Tuter Deck for Experiment
a.1.

TRANSISTOR
TYPE BCI0B

UNDERSIDE VIEW
WITH LE
IDENTIFICATION
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EXPERIMENT 8.2:
SWITCH WITH DELAY
Components needed : 6800 $W resistor,

100k 3W resistor, 470uF 16V capacifor,
BC108 transistor.

This experiment shows how the charg-
ing time of a capacitor can be used to pro-
duce a delayed switching circuit. The
circuit is shown in Fig. 8.42a and the
layout in Fig. 8.12b.

fo

Fig. 8.12(a) Circuit diagram of Experiment 8.2. (b) Layout of the components

The switch is used to swiich the Le.d.
on and off but the change in the state of
the Le.d. occurs some time after the
change in the state of the switch. The

‘on the Tutor Deck for Experiment 8.2.

e Fig. 8.12b

capacitor has to charge (or discharge)
through the base resistor before the base
becomes forward biased and the transis-
tor switches on (er off).

In this experiment the simple AND gate
using two diodes (see Fig. 4.11) is im-
proved by adding a transistor switch.
Note, however, that the diode AND gate is
now a diode-transistor NAND gate be-
cause the transister switch produces an
inversion of the logic levels.

‘The circuit is shown in Fig. 8.13a and
the Tuior Deck layout in Fig. 8.13b,

Fig. 8.13b

Fig. 8.13a

Fig. 8.13(a) Circuit diagram of the two input NAND gafe
as described in Experiment 8.3. (b) Layout of the compo-
nenis on the Tutor Deck for Experiment 8.3.

EXPERIMENT 8.3:
TRANSISTOR-DIODE NAND
GATE

Components nesded:
6800 TW resistor,

10kQ £W resistor,
IN4148 diodes (3 off),
BC108 transistor.

I

I____
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LOGIC GATES

When we looked at diodes (Part
4) we saw how a simple logic
“gate” could be formed which
gave a “true” output only when
both inputs were “true’’. The prob-
lem with the gate shown there
(Fig. 4.8, Fig. 4.9) was that it could
not easily be connected to other
circuits of the same type.

Combining the diode gafe with
a transistor switeh produces a gate
circuit which can be connected to
many other circuits.

Note the extra diode D3 that is
needed in the base circuit of the
transistor (Fig. 8.9). This is neces-
sary because even with beth
diodes (D1, D2) fed with a low
voltage (0-2V) from previous
stages, the voltage at the base of
the transistor without the extra
diode would be 0-2-+0-7V. This is
more than enough to forward bias
the base-emiftter junction and
switch the firansistor on when it
should be off. The exira diode
reduces the voltage at the base to
.{}EZV so that it is well and truly
off.

DIGITAL INTEGRATED
CIRCUITS

Because of the importance of
digital techniques, a lot of work
has gone into producing switching
circuits' which act at extremely
high speeds yet consume as little
power as is possible. The huge
number of switches needed in a
large digital computer led to the

development of integrated cireuits

which are packages in which a
large number of transistors and
resistors and diodes are fabricated
on a single piece of silicon (a
‘Ichip!l]‘

The most dominant technology
in digital integrated circuits over
the last ten years has been Tran-
gistor Tramsistor Logic or TTL for
short.

TTL. circuits have now become
extremely cheap because of the
vast quantities in which they are
made. They are very fast, switch-
ing speeds being measured in
thousandths of millionths of a
second (nano seconds or ns) rather
than microseconds. They are reli-
able and can drive many other
similar circuits. Nowadays im-
proved versions of these circuits
have been produced which are
even faster and consume far less
DOWET.

A typical TTL circuit is shown
in Fig. 8.10. Some special features
worth noting are the input tran-
sistor TR1 with its multiple
emitters which act just like the

diodes in our simple gate, and the
fact that the collector resistor of
the output transistor TR3 has been
replaced by another transistor
TR4. This gives the circuit the
capability of driving other gircuits
at higher speeds than would be
possible with just a simple resistor.

Other technologies that are
popular are CMOS which has the
advantage of working with a wide
range of supply voliages whilst
consuming only miniscule amounis
of power and PMOS which is used
for cramming wvast numbers of
circuits onto a single piece of
silicon since each transistor can be
made very small.

In a later part of this series we
will loek at CMOS logic and go a
little further into its capabilifies.

Next month we will consider the
transistor as a linear amplifier.

Fig. 8.9. The circuit shown is a logical NAND gate. Only when
both inputs are high does the output go low.
Fig. 8.10.(right) The circuit of a TTL two-input NAND gate which
performs exactly the same logical function as the circuit of

Fig. 8.9 but'a great deal more effectively.
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TELEVISION feature described
A some of the secret cat and
mouse activities in World War IT
that are now called Electronic
Warfare. And from time to time
this iniriguing term appears in the
press, as for instance the announce-
ment by Decca Radar of the order
for £2 million work of “EW equip-
ment” to be installed in new
Danish warships. Little else was
said and in fact intimate details
are never published by the manu-
facturers or armed forces con-
concerned.

This is generally in line with
military necessity; but new air-
craft, for instance, are often item-
ised minutely, particularly in
American speciaglist magazines, so
why this secrecy about Elecironic
Warfare equipment and what is it
anyway?

A major chess game is in con-
finuous operation between NATO
-and Iron Curtain electronic design
engineers, each side trying to get
a step ahead of the other. As made
clear in the TV programme, there
is nothing new about this, the first
instance of the use of EW having
‘been by the Royal Air Force in
April 1942

As soon as a radar is switched

on, either by an aircraft, ship or

ground station, two things follow.
First, a suitable receiver can
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supply its operator with several of
the radar parameters (from which
can be obtained considerable in-
formation about their source) and
second, after an internal delay for
assessment, a jamming device can
be set in operation which will con-
fuse the radar’s operator.

Bearing in mind that radar first
came about for warlike purposes,
it was natural that these two activi-
ties should follow its introduc-
tion almost immediately.

EARLY JAMMING DEVICES

It was a jamming device that
first appeared, RAF bombers using
it against the German “Freya”
early warning radars, and within
months an improved version was
in use along a 200 mile front. The
next year US bombers used
“Chaff”, thousands of small strips
of aluminium foil that were re-
leased to provide an effect some-
what similar to dense sea clutter,
in order to obscure their own
echoes.

Chaff is still in use (a Squadron
Leader was recently on record des-
cribing an amusingly Heath-Robin-
son method he thought up for dis-
pensing it from the Jagnar air-
craft) but enormous sirides have
since been made in both monitor-

ing and jamming. Nor is that all:
anti-jamming measures on behalf
of the radar have been developed
and the scene soundly set for our
international chess game.

Here it is necessary to introduce
the accepited EW jargon. The
passive side—monitoring—is ESM
(Electronic Support Measurses); the
active side — jamming —is ECM
(Electronic Counter Measures); the
defence against jamming is ECCM
(Electronic Counter Counter
Measures); and there is also Elint
(Electronic intelligence, of a
future tactical rather than imme-
diately useful nature).

The early jammers (ECM) were
simply radio transmitters that
radiated a continuous amplitude
noise-like signal across the enemy
radar’s frequency band, already
deduced by special aircraft with
sensitive receivers (ESM). Gener-
ally speaking the radar would
receive a strong signal that
obliterated that of the inevitably
weak echo-return.

In the case of Plan Position
Indicator displays, the jamming
signal served to illuminate a
wedge-shaped sector whose angu-
lar width corresponded to the
beamwidth of the radar aerial
Because the early radars had rela-
tively wide beamwidths an air-
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borne jammer could nullify a large
poriion of the display. The early
aerials also had significant side-
lobes and this further assisted the
jammer by expanding the width of
the “whited-out” section.

COUNTER COUNTER
MEASURES

With the Cold War, followed by
conflict in Korea and Vietnam, EW
continued to develop, particularly
ECCM. The airborne jammer had
weaknesses that the ground radar
could exploit, one being limited
power due to limited size and
weight. Not so restricted, the
ground radar designer had re-
course to greater power, defying
jamming, and larger aerials with
reduced beamwidth and sidelobes.

Another ploy was the use of
radar magnetrons which could be
rapidly retuned to a different fre-
quency, forcing the jammer either
to carry a special operator with
radio receiver for monitoring, or
to resort to “barrage jamming”
across an active band which re-
duced available jamming power.

Yet another technigue was fo
have two or three different trans-
mitters, so that perhaps three suc-
cessive radar pulses would all go
out on different frequencies. This
necessitated a separate jammer
for each frequency and the
jammer was further embarrassed
by the introduction of new types
of high power valves which could
be retuned more quickly and over
a broader band. The advent of the
digital computer provided new

Everyday Electronics, May 1980

technigues for processing radar
signals that made it easier to de-
tect weak target echoes among
jamming.

{t might be thought that ECM
was now well on top of ECCM but
developments in microwave valves
were also helping the designers of
jammers. For example, valves such
as the backward-wave oscillator
and voltage-tuned magneiren
enabled the jammer to retune
more rapidly or to sweep the jam-
ming signal across the known
band. The chess game was gather-
ing momentum!

TRAVELLING WAVE TUBE

The travelling wave tube (TWT)
amplifier, a broadband linear de-
vice was the next ally of the
jammer, offering an entirely
different approach in that in com-
pany with the freguency memory
loop it could be used to deceive a
radar rather than overwhelm it.

This combination made it pos-
sible to receive and transmit back
to a ground radar a copy of its own
pulses, however varied these
might be by ECCM techniques.
They stored the received pulse in
a memory device and then retrans-
mitted it, so that the radar first re-
ceived the weak echo return and
then an identical but strenger one.
The result was a series of spurious
targets, each at a different range.
This type of jammer was of par-
ticular use against radars used for

= fire conirol, in particular the
many iypes of missiles which de-
pend on radar for guidance.

Our heading picture (artist's impression)
shows a Vosper Type 21 frigate in an “EW
environment'. The anti-missiles are inter-
cepting a sea skimming missile and a high
flying aircraft, while the ship engages enemy
ships with Exocet missiles.

A Decca hand-held lightweight ESM system
for use in helicopters and small vehicles.

MISSILES

The sinking of the Israeli des-
troyer Eilat by a single (Russian)
missile from an Egyptian gunboat
one ienth its size in the Six Days
War awoke the armed forces of
the entire world to the efficiency
of missiles. Their cost-effectiveness
was such that here was a long
range, powerful, accurate weapon
that could be carried in a fast
patrol boat as easily as in a
cruiser.

Almost from that moment there
was a rush to arm with missiles,
and zlso of course o arm with the
anti-missile capabilities of Elee-
tronic Warfare. From then on,
activity has been immense and as
varied as there now are radar sys-
tems to be assisted or combated
with specialised departments of
major electronics firms doing noth-
ing else.

Fire control radars normally
track the target automatically
once the human operator has
designated it. He does this by
assigning it a range tracking gate.
The radar locks on and, in effect,
turns off its receiver until an eche
can be expected at the approxi-
mate range of the chosen target,
taking its speed into account. This
procedure is open te decepiion
jamming by “range gate stealing”.

At the outset, the jammer imme-
diately repeats back the received
pulse, which allows the radar’s

A typical small ship ESM for gleaning
information about enemy radars and their
sources.
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automatic gain control to adjust to
this stronger signal (because it
assumes it fo be the chosen tar-
get). The deception jammer then
gradually introduces increasing de-
lays before transmitting back. The
radars range-gate circuiting begins
to track the stronger jammer
signal and gradually wanders off
from the correct target range.

BEAM SPLITTING

In order to measure target
position within the beam more
accurately, modern surveillance
radars use 4 signal processing
technique called beam-splitting.
This beils down to measuring the
point of strongest return because
it corresponds to the centre of the
beam. A deception-repeater can
upset such a technique by using a
procedure called inverse-gain. This
effects the direct reversal of the
normal method of reiransmission
of the received radar pulse using
power proportional to the strength
of the received signal.

When' the leading edge of the
radar beam first (weakly) strikes
the jamming aircraft, this retrans-
mits the pulse with higher power:
and when struck by the sirong
signal from the centre of the radar
beam, the jammer replies weakly.
Thus the beam-splitting process is
turned on its head.

CONICAL SCAN

Some fire control radars, both
ground and airborne, employ a
conical-scan technique to track
their targets. The aerial points in

the last-known direcition of the
target and its narrow beam 1S
made to scan across a small arc
around the aiming point to ensure
that the beam will caich the target
occasionally, despite the latter’s
movements.

This small volume scan is
usually effected by a high speed,
off-centred rotation of the aerial
or its feed. The return will be
sirongest when the beam 1is
directly on target, it will be weak
to zero when the target is enly
partially or not illuminated at all
The radar continuously compares
echo strength with aerial position
to determine target position (and
to redirect the aerial centre in the
right direction).

A deception-jammer can disrupt
this type of radar every effectively
by retransmitting pulses that are
modulated with spurious ampli-
tudes at the conical-scan frequency,
ie. displaced in time-phase. This
will cause the radar o sense that
the target is, for instance, below
and to the left of its aerial posi-
tion when in fact it is above and
to the right. The jammer can
gradually infroduce errors by in-
creasing the spurious time-phase
shift.

An alternative radar design
which is not wvulnerable to this
jamming technique is to use a non-
scanning transmit aerial and a
separate receive only aerial the
beam of which does the scanning.
This means that the jammer can-
not tell the frequency of the
radar’s receive aerial, forcing the
former to sweep its modulation
across a band.

The Electronic Warfare Engagement Simulator built by Plessey. Under development
for four years, it can simulate, in real time, many different combat conditions including
intensive use of ECM techniques by the supposed enemy. Its purpose is to aid develop-
ment of new ECM techniques that can be used fo protect aircraft flying against fire control

radar systems
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Spy in the sky. A German Dorpier
“Kiebitz" tethered rotor platform goes
aloft from its support truck. Unmanned,
it takes electronic equipment up to 1,000ft
greatly Increasing its operation range.

Monopulse radar is another
method of frustrating angle-
deception jammers. This employs
the interferomefer principle to
measure target angle, using two or
more separated receiving aerials
for training and two others for
elevation (the displaced aerials
measuring the relative phase, or
amplitude, of the echoes to deter-
mine angle).

DOPPLER SYSTEMS

When continuous wave and
pulse Doppler type radars were
introduced to detect low flying air-
craft in ground clutter (see Rapier
Missile System, EVERYDAY ELEG-
TRONICS, April, 1977) special decep-
tion procedure had to be de-
veloped. The basic principle of
these radars concerns the Doppler
shift of echoes due to target
velocity.

For the first mentioned (con-
tinuous wave) the method of de-
ception is to retransmit the signal
with a spurious Doppler shift,
gradually increasing its magnitude
to cause break-up of velocity track-
ing. Apart from introducing
errors into the system's compuia-
tion of lead angle, velocity gate
wander can result in loss of target
tracking when the jammer stops
its retransmission.

Against the pulse Doppler type,
a TWT is used, the jammer intro-
ducing a spurious Doppler shift
when it refransmits the received
pulses.

AT SEA

Though the foregoing has con-
centrated on land and air, navies
are egually dependent on Elec-
tronic Warfare. Ships are loath to
use their radars for fear of giving

Everyday Electronics, May 1880
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their presence away to an ESM
equipped enemy. When they do,
ECCM is employed to the full to
confuse the ESM operator.

Chaff is fired from rockets or
guns, ships sometimes putting up
a modern version of the old smoke
screen, behind which they
manoeuvre to outwit the detected
missiles.

Missiles do not always fiy
straight, some rise o a great
height and plunge down on their
target, though the mechanism tfo
ensure accuracy to the necessary
few yards beggars the imagination
and is of course hideously expen-
sive.

Many types of missiles can be
launched from over the horizon,
directed by nearreal-timetargeting
data provided by reconnaissance
aircraft or air/ship—based FElint
receivers and data linked to the
launching platforms. These can be
small fast patrol boats, as men-
tioned or submarines below the
surface. It is also thought that the
integration of data obtained by
satellite is possible. Probably the
best defence is a mixture of
weapons (such as guns and anti-

missile missiles), the EW iech-
nigues touched on above, and
suitable tactics.

SUPERIORITY BATTLE

Further examples of move and
counter move are endless, some-
times one side gaining the
ascendancy, sometimes the other.
1t is obvious why secrecy is vital.
Historically, the Soviet invasion of
Czechoslovakia was a big plus to
them, since their ECM technique
was successful in blinding NATO's
early warning devices on the
frontier. Later the Americans can
be said to have won the EW battle
against the Russian supplied N.
Vietnamese air defence system.

T.astly, in the Israeli-Egyptian
“October’’ war, Electronic Warfare
was a key element all round, both
at sea and in the air. The Israelis
used a pilotless decoy plane that
O one occasion was attacked by a
total of 32 missiles but returned
safely and in a naval engagement
the Filat defeat was reversed by
four Israeli fast patrol boats who
hit eleven Egyptian omes, all con-
cerned armed with missiles.

Double cake shaped aerial of Decca's
EW equipmeni. Being designed to fit
around a mast, it does not compete for
the sought after masthead position.

Tt is a fair conclusion that all
radiating electronics can be
jammed and any jamming tech-
nigue can be countered eventually.
So an end to Elecironic Warfare
is mot in sight, nor ever seems
likely to be. )
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His article describes a simple car

voltmeter using lLe.ds to give a
continuous indication of battery velt-
age. The instrument can be calibrated
over a range of about 11 to 15 volis
and is easily constructed and installed
in any car whether positive or nega-
tive earth.

CIRCUIT

The circuif is shown in Fig, 1. The
LM324 integrated circuit contains
four operational amplifiers (op-amps).
The inverting terminal of each op-
amp is connected via Rl3 to the junc-
‘tion of R14 and D5 (D5 is a Zener

R S

ks R L e

O CAR
ELECTRICAL

i e s e
- .

diode, providing a fixed reference
voltage of about 6V).

REFERENCE VOLTAGE

Resistors R1, B3, B6, B9 and VR1
form a potential divider chain. The
values of these resistors are chosen
to give voltages of between 5 and 7
volts at the nop-inverting terminals
of the op-amp.

The actual values will vary with
the supply voltage, that is the batiery
voltage. Each op-amp will amplify
the difference in voltage between its
inverting and non-inverting inputs
several thousand times.

i

SYSTEM

battery voltage.
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The output from the car regulator is fed into the unit. As the output from
the generator increases so the voltage going into the sensing switches
rises. The l.e.d.s are switched on one by one by the voltage comparators
within the voltage sensing switch circuitry. The number of illuminated
l.e.d.s gives an indication of the size of the input voltage and hence the

it
E L
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g

HOW IT WORKS

If the voltage at pin 10 of IC1 is
higher than that at pin 9 (which is
the reference voltage), then the out-
put at pin 8 will be high (12V approxi-
mately) and the lLe.d. D1 will be on.

As the supply voltage imcreases,
more of the nen-inverting inputs will
be at a higher potential than the
reference voltage, hence more leds
will be turned on. VRI is adjusted fo
give the range of voltage measure-
ment required.

The diode D6 is used to prevent
damage to ICl if the instrument is
wrongly connected to the supply, It
could be omitted but this is not
advised.

COMPONENTS

Many components used in ths
design are mot critical and there is
a wide tange of tolerances in the
published values and types.

The wvariable resistor VR1 is a
multi-turn preset; although the more
usual skeleton type could be used
instead.

D6 is any diode which has a reverse
voltage greater than 20V and D5 is
any Zener diode with a value between
5 and 6V.

Besistor B1 may need to be a
slightly different value to compensate
for the actual Zener value used.

The lLe.d.s Dl to D4 may be of any
type or colour. A different colour may
also be used for the last led, D4
giving a warning of too high a battery
voltage, indicating a faulty voltage
regulator.

The brightness of the le.d.s may
be altered by changing the values of
R4, BT, Rl10 and R12.
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COMPONENTS

Resistors
R1 &-2kQ
R2 100k
R3 1ki2
R4 1k
R5  100kQ
R& 1kQ
RT 1k

100kQ

8 1kQ

R10 1kQ

Semiconductors

LIV324 guad op-amp i.c.
TIL209 Le.d, (4ieff)
BZY88C5V6 5.5 volt

1c1
D1-D4
D5

R11
R12
R13
R4

100k
1k
33kid
10kE

See

Sk

Al 3W earbon + 5%
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400m\W Zener diode

DB

Miscellaneous
VR1

potentiometer

TB1
blagk

1N4007 rectifier diode

20k multi-turn presst

2-way screw connector

Stripboard, 0:1 inch mairix, 17
strips % 32 holes; case, 100 « 50
* 25mm (optional); connecting
wire; screws for fixing unit to
vehicle: d.i.l. socket Tor 1CT.
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Fig.2. Component layout on the fopside of the
stripboard, wiring to the terminal block and under-
side of the board showing cuts in the copper
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track. The lLe.d.s may be mounted separately
from the beard, see text.
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ASSEMBLY

All the components, including the
led.s, are mounted on a piece of
0-1 inch matrix stripbeard, 17 strips
by 32 holes. The layout is shown in
Fig. 2.

The unit is housed in a small box,
S0 x 100 x 25mm, Drill the lid of
‘the box in such a way that the le.ds
protrude through the surface and ft
tightly into these mounting holes,

The constructor may like to alter
these mounting arrangements. One

possibility is to mount the leds
separaiely in ihe case. Another is to
drill the dashboard and mount them
where they can clearly be seen. fitting

‘the stripboard somewhere behind the

dashboard.

The input from the battery is miade
via a double screw conmector block
TEi glued on the outside of the case.

CALIBRATION

Calibration. is best done before
iustallation. Connmect a volimeter
across the inpui terminals and adjust
VER1 so that the fourth le.d. Dl turns
on at about 15V.

Check that all the le.ds are ex-
tingunished at somewhere between
10-5 and 11V, The value of resistor
Bl may need to be aliered to achieve
this, either 6-8 or 10 kilchms may be
necessary depending on the value of
D5.

An 18V supply to feed the current
through a 1 kilohm variable resistor
will suffice for a power supply to cali-
brate the instrument. The current
consumed will be about 18mA with
all four le.d.salight.

INSTALLATION

When installing the unit in the car
use an auxiliary lead from the igni-
tion switch to provide power. In
normal operation D3 and D4 should
lisht when the ignition is switched
on, D2 may also light when the engine
is running,

If D4 lights up on its own, this
indicates that the battery voltage is
low and so the batiery needs re-
charging or replacing. If all the lLe.d.s
come on, the voltage regulator may
be suspect (assuming the instrument
has been properly calibrated). b

COUNTER INTELLIGENCE ev rauL vounc

First Exhibition

In December | visited the ''Breadboard
Exhibition'' and splendid it was too.
| do wish that they would repame if.
Several people thought it was a Bakery
Exhibition.

| must say it bought back memories.
it was held in the Horticultural Hall at
Westminster and | remember years ago
that one of the first of these exhibitions
was held there. It was called the "Radio
Hobbies Exhibition"'.

We had a stand there, and three inci-
dents stick in my mind, My brother had
pre-fabricated our display on hardboard,
We arrived at the hall and started 1o
erect it. Blunder number one; up rushes a
Union Official and told us we had to
employ a Unien manio do it.

We had ro alternative but to agree.
As it turned oUt ocur chap was quite ussful
and didn't object te our helping him.

The next calamity was sven more
worrying. Thirty minutes before the
show was officially opened, eglong comes

an Inspector. He takes one look at our
hardboard and-says; '‘That's not fire proof,
| can't allow the show to opan’'.

Fortunately in the end he compromised,
andsaid that if we painted the backs of the
di:.p]ay boards with fire proof paint he
would tift the ban. [ remember us slapping
on black pairnt as hard as we could go,
and the day was saved. Between you and
me, the paint we put on would have made
it burn better than ever, but as they say,
what the eye doesn't see the heart doesn't
grieve about.

Finally, when we were packing up to go,
| carried out a beautiful display case
made of guarter inch plate glass. It was
raining and | stood i on the bonnst
of eurvan. Slowly, it slid to the edge while
| siood and waiched hypnotised, then
it plunged into the road and shatisrad
into a thousand fragments. .

Wy brother came along a few secands
later, while | was siill gazing at the mess
in sheer disbelief. His only cryptic com-
ment was, “Ohl dear, what a pity, | would
like to have seen itll"

JACK PLUG & FAMILY...

Component problems

Gver two years ago, | forecast that the
range of components might be reduced,
and | pointed ‘out that it was not likely
to inconvenience the constucior. This
has now happened, Toggle swilches
for example are reduced to two types,
single-pole  onfoff and double-pole
double-throw, but since:this covers the
whole of our neesds it is of no great
conseguence.

Sometimes we run out of a particular
valug of quarier-watt resistor so we
send a half-waft, This upsets no one and
‘only worries the un-enlightensd,

| had a case recently, of a customer
returning a small fransformer and com-
plaining it was open circuit. | remembered
that | had had a similar experience myself,
but | refused to believe that both the
primary and secondary windings were
taully, so | rubbed the connecting wires
with ““emery' and re-tested it. ltwas perfect,

Thesetransformersare cbviously dipped
in a clear varnish which invisibly coais
the connecting wires and prevenis con-
tact, | mention this in case you come
across a similar problem,

BY DOUG BAKER

YOU KNOW., APART FROM EVERYTHING ELSE )
THE REVOLUTIONARY CHIP WILL PROVE 10}
BE A TIME-SAVING AND — =

T y»”‘w“

f‘z_\-’c sgg o

TIME-SAVING?
IN WHAT WAY?

|} {1T’S OBVIOUS. YOU SIMPLY WARM UP THE
. .vso YOU SAVE TIME BY NOT HAVIN_G TO ; =

i NEW PRE-CQOKED CHIPS AND SERVE,
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Next Monin

AUTOPHASE

One of the most popular effects
units with pop bands. A four-stage
phasing unit that has continuously
variable symmetrical automatic
sweep. The sweep rate is adjust-
able by externally mounted control.
Suitable for all musical instru-
ments and vocals.

C(OURTESY
LIGHT DELAY

Allows for a delay—adjustable 0 fo 30
seconds—in the operation of the car
interior light so that driver and passenger
may settle down with doors closed and to
start the engine befors the light goes out
automatically, A boon far every motorist,
Easy to build and instalk

A.E SIGIAL
GENERARTOR

A valuable itam of test gear covering the
entire audie frequency spectrum in three
ranges. Sine and sgquare waves. Coniinu-
ously variable attenuator. High level of
performance. Low noise and distortion.

JUNE 1980

ISSUE ON SALE
FRIDAY, MAY 1€
Price 50p
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RULES OF THE GAME

THE ¢aMe of Dual Line is played by

two contestanison a board marked
out with a latiice of interwoven red
and blue lines. One contestant (for
example BLUE) has a supply of blue
plugs, the other (rEp) has red plugs.
Each player takes turns to insert a
piug info an unoccupied socket on the
board (there are sockets at each point
on the board where red and blue lines
cross).

The object of the game, for the rED
player, is to create an unbroken rted
line from top to bottom of the board.
When a red plug is inserted into a
socket, the red line through that point
is assumed to be completed, and the
blue line broken. A winning line may
zigzag about all over the board so
long as it connects the two opposite
sides of the board with an unbroken
line,

Similarly the BLUE player is trying
to complete a blue line stretching be-
tween: the left and right hand sides

of the board. Unlike the game of

noughts and crosses the game can
never end in a draw because one
player can only prevent his opponent
from winning by winning himself.

RESISTOR ANALOGUE

The unit decides the moves for one
of the players (in this case BLUE). It

operates on the following principle. A

resistor network (Fig.l) corresponds

338

to the lines of play open to the BLuE
player (lines of play for the rED player
are shown on the same diagram as
dotted lines). All resistors have the
same value,

By A. Russell

strategy of the machine consists of
choosing the resistor across which the
maximum voltage occurs, If two or
more resistors show the same maxi-
mum voltage, one is selected at ran-
dom.

The move is indicated to the human
contestant by lighting two leds
which point to the row and column
co-ordinates of the socket where the
machine would like its move made.
Of course this requires a measure of
integrity on the part of the human
contestant because the machine can-
not tell when it is being cheated.

A simple machine may be made by
using light bulbs, instead of resistors,
in the network of Fig.l. The machine
moves can then be determined by
observing which bulb glows the
brightest. It is often difficult to decide
which of several bulbs is brightest
and so a more sophisticated circuit
was developed to automate this deci-
sion.

The difficulty here is how to detect
the network resistor with the highest
voltage across it, bearing in mind
that there is no common point in the
circuit to measure the voliage with
respect to.

When BLUE inserts a
plug into a jack socket,

the resistor corresponding
to that socket is short-
circuited. When =RED in-
serts a plug into a jack
socket, the resistor corres-
ponding to that socket is
open-dreuited. Thus when
BLUE completes his line
from left to right hand
side of the board and
wins, the entire network
is short-circuited,

Similarly when RED
completes a line from top
tc bottom of the board
the neftwork is open-
circuited. These two con-
ditions are detected by
the win detecting circuit
(Fig.3) and cause the RED
WINS Or BLUE wWINS le.ds
te light.

MAKING A MOVE

— | current |+

When the circuit is
called upon to decide
its next move, @ voli-
age source is applied

across the network. The P

Fig.1. Resistor analogy network for the Dual Line

SOURCE 1
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In this circuit the emitter-base volt-
age of a silicon transistor (which is
the same between transistors at the
same temperature) is used as a refer-
ence, Each resistor in the maodelling
network has a ‘transistor emitier-base
juncHon across it. Those resistors
where current could flow in either
direction depending on the state of
play have two transistors connected in
opposite senses.

BLOCK DIAGRAM

The sequence of events, which takes
place when the machine decides its
next move, is best visualised by refer-
ing to the block diagram (Fig.2).
When the BLUE ¢0 button is pressed,
row and column lockout circuits
(Fig4) are reset which in turn send
compute signals to the contrel eircuit
(Fig.3). Compute signals cause a
variable voltage generator in the con-
trol circuit to apply an increasing
voltage to the modelling mnetwork
(Fig.5). :

POTENTIAL DIFFERENCE

Voltage continues to rise until the
potential difference across one resis-
tor is enough te switch on ifs asso-
ciated transistor. Sensing lines (E, F,
G, H, I and J, K, L, M, N) from the
row and column lock-out -circnits
(Fig.4) detect row and column ©o-
ordinates of the switched on transis-
tor, light the appropriate le.d.s and
take away the compute signals which
causes the output of the vyoltage
generator to return to zero.

Lock-out circuits hold the row and
column led.s on until BLUE GO is
pressed again, If either BLUE or RED
has won, no voltages will be developed
across any resistor in the modelling
network. The output of the control
circuit will rise until the win deteci-
ing circuit comes into play and identi-
fies the winner.

Everyday Electronics, May 1980

Fig.2. Block diagram showing all sections of the game.

The completed Dual Line Game.

COMPONENTS St

Resistors

Ri  10k2 R18 10kQ

R2 47kQ : R19 100kQ
R3 1k R20 2-2kQ
R4 2200 R2t 2-2k
RE  10kQ R22 100k
R6  2: 7k R23 2-2kQ
RT 27k& R24 100k2
R8 10kQ R25 2-2k(}
RS 10kQ R26 10k$2

R10  100kL) R27 100k
R11 2-2kQ2 R28 2-2kQ
R12 10k R29 10kL2

R13 100k& R30 100k
R14 2-2kQ R31 2:2kQ
R15 10k R32 10k

R16 100K R33 100kQ
RIT 2:2kQ R34 2-2k2

All W carbon 5%

Capaciiors
C1 50uF 15V elect.
C2 50uF 15V elect.

Semiconductors

TR, 2,3 BEC108 non silican (3 off)
TR4-TR15 BCBST pnp silicon (12 off)
TR16-TR48 BC108 ngn silicon (34 off)
Di-D4
Dg-D14
D16-D21
D23-D28
D30-D35
D37-D48
D50-D55
D57-D62
DB4-D62
D71-D76
D78-D13¢ |
D5 BZX855:1V Zener diode

>IN 4148 or similar small
signal silicon diode
(126 off)

Miscellaneous

R35 10kQ
R 100kQ
R37 2-2kQ
R38 10kQ
R39 100kQ
RAD 2-2kQ
R41 100kQ
R42 2-2kQ
R43.67 2-2kQ (25 off)

L TIL 220 red light
[ emitling diode (12 off)

- Shep

Page 323

SK1-SK25 3:5mm jack sockets with one normally closed switch (25 off)

St single-pole on/off toggle
82 miniature push-to-make single-pole switch
B1 gV type PP3

Stripboard: 0:1 inch matrix, 36 strips % 51 holes (3 off); 6 metres of ten-way
ribbon cable; PP3 battery connector; size 10 knitting needles, one set plastic
one set metal, for pegs: 7Tmm diamster wood dowelling and red and blues enamel
paint for pegs; materials for cabinet; three 4BA nuts and bolts with spacers

Tor mounting circuit boards.
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Fig.3. Complete diagram of the control and win detecting circuit. This is built on board A.

CONTROL CIRCUIT

The complete circuit of the control
and win detecting circuit is shown
in Fig.3.

When the BLUE co button is pressed
9V is applied via diodes D1 and D2 to
Jines A and B of the row and column
lock-out circuits. This resets the sys-
tem and in turn applies 9V back te
the control and win detecting ecircuit
via the diode oR gate D3 and D4.

Because of the C-R network {(made
up of Rl and C1), the voltage at the
base of TRl rises exponentially to-

wards 9V. This rising waveform is

buffered by the emitter follower stage

formed by TR1 and fed into the
modelling network (Fig.5).

If nobody has won yet, the voltage
across the modelling network con-
tinues to rise until the veltage across
one of the resistors in the network is
sufficient to cause the associated
BC108 transistor (TR16 to TR48) to
conduct. Current is then fed from this
transistor, through two isolating
diodes, onto two sensing lines from
the lock-out circuits.

WIN OR LOSE

If rep has won, the modelling net-
work is open circuit and the emitter
voltage of TR1 is free to rise toward
9V. When this voltage reaches 5-8V,
D5 starts to conduct and feeds cur-
rent into the base of TR3 which
switches on and lights the RED WINS
led. D7.

Similarly, if BLuE has won, the
modelling network is short circuit and
the current through TRI rises until

about 3mA is flowing at which time

the voltage drop across R4 is about
0-7TV: TR2 switches on and the BLUE
wins le.d. D6 is lit.

LOCK-OUT CIRCUITS

The modelling network is flanked
by two lock-out circuits, one for the
rows, one for the columns, and their
function is to record and display the
network element with the highest
voltage across its terminals.

When the BLUE Go button is pressed,
line A or B (depending on whether we
are considering row or column lock-
out circuits) is takem to +9V (see
Fig4). This energises TR9 (or TRLS)
which switches off TR4, 5, 6, 7 and 8
for TR1O0, 11, 12, 13 and 14). At the
same time compute signals are applied
to the control and win detect circuit
which in turn applies a rising voltage
to the modelling network.

Assuming neither player has womn,
one of the elements in the modelling
network switches on causing a velt-

LS - v
-

Fig.4. Complete diagram of the lockout circuits. Note that two of these are required, one for the rows and one for the columns. Bracketed
componentreferences are for the column lockout circuit and unbracketed ones for the row lockout circuit. These are both bullt on board B,
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ANALOGUE
COMPUTER

@=RED PEGS
@=-BLUE PEGS

either blue-or red.

lights up the correct WiN Le.d.

age to appear on its respective sensing
line. When this happens, the asso-
ciated transistor in the lock-out circuit
switches on illuminating the led. in
#ts collector line.

To stop other transistors being
activated at the same time, a set of

In this electronic game of Dual Line, the machine always uses blue
pegs and the human contestant red pegs.

Assummg red moves first, the appropriate colour peg is taken and
placed in the selected position. The BLUE GO button is then pressed. This :""j-
causes the analogue computer within the unit to work out the best counter-
move and indicate ifs position by Elghtmg up two l.e.d.s on the front panel. =

The player then inserts a blue peg in the position given and the whole
process is repeated again and again unfil there is a complete line of pegs—

When this happens, the machine works out who has wen the game and

.

«Muw&m« e

o e
. .

inhibit lines are provided. These are
initiglly all at 0V. When one fransis-
tor turns on it immediately clamps its
associated inmhibit line te +83V which
turns off TRY and prevenis any of
the other lock-out transistors from
turning on.

SENSING LINES FROM
COLUMN LOCK=OUT CIRCLET

E A T-!- AG

S L =

MODELLING NETWORK

The complete circuit of the model-
ling network is shown in Fig.5. You
will notice that there are two types
of circuit elements. However, both
essentially consist of a resistor con-
nected across a semiconductor junc-
tion, the ends of which are connected
into the matrix. There are also two
sensing outputs X and Y each con-
nected to the sensing lines from the
lock-out circuits.

When the applied voltage across
the network is sufficient to turn the
transistor on in a particnlar element,
these outputs go high energising them
respective sensing lines, This causes
the lock-out circuits to register this
condition and indicate the next move.

CIRCUIT BOARDS

Most of the components in the Dual
Line Game are mounted on three
circuit boards. These are all identical
pieces of 0-1 inch matrix stripbeard
36 strips by 51 holes and full details
of component mounting and drilling
are given in Figs: 6, 7 and 8.

Construction should start with the
control and win detecting circuit

¥ ' ¢ .

MODELLING
' NETWORK

Ok b

SENSING LINES FROM

ROW. LOCK=0UT CIRCUIT
A
. [
m
*
&

fol

L

)
—0
)

ME NF

L‘Z

SKi7-25
b £ . ()

NH NI

¥ SEE TEXT

1 - = Qh b

board (Fig.6). It will be noticed
90105 NTEs
kNG X
2o
Y
" Di06—12} NAMS
§ i@ k @ Bu y
TRI6-31 :
Ri3-58 e :
2260 B0
D122—130 REH8
1 _J K a X
R59-57 E 2l
o7 pows | &
b D313
N414S

TR3Z | TRA-4S|
—10

Fig.5. Circuit diagram of the modelling network. Note that this is made up of identical network elements, the circuit diagrams of which
are shown on the right. This is built up on board C.
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A).
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ences,
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The left hand photograph shows a view of the fop of the lockout board. Note the use of ribbon cable for off-board cennections.
The other photo shows aview of the modelling network board. Note the circular shaped plastic encapsulated BC108 transistors and
copper bus wires.
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COLUMN T H G . E

1| sPacER 15mem)
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po e Sy e =S

OARD 3
LOCK=0UT CIRCUTS B0ARD

immediately that only half the board
area is used. However making all cir-
cuit boards the same size, means that
mounting them in the cabinet is a lot
simpler and this is what has happened
here. :

Multi-way ribbon cable is used for
front panel connections both on this
beard and the others as this makes
lead identification much easier and
keeps the wiring reasonably neat.

To make it easier to keep track of
interboard wiring, a simple system of
board location identification has been
adopted. The first letier refers to the
board itself, and the rest of the letters
and npnmbers refer to the strip/hole
co-ordinates of a particular location
in the usual way.

For example location CAAI1T refers
to location AA417 on board C (the
modelling netwaork board).

The lock-out circuit beard (Fig.T)
can be tackled nexi. Both row and
column lock-out circuits are. accom-
modated on the same piece of strip-
board and apart from C2 are identical.

NETWORK BOARD

Finally the network board can be
assembled. A quick glance at Fig. 8
will confirm that this cousists of a
large number of separate small cir-
cuils each with two wires going to a
socket on the front panel and one
each teo the appropriate row and
column leck-out dircuit.

Bus wires made up of thick gauge
copper wire are mounted about 7Tmm
clear of the board from one side to
the other to provide common returns
for the lock-out eircuit board input
lines, This can be seen clearly in the
layout diagram.

You will see that plastic encapsu-
lated BC108 transistors have been
used in the prototype. The more
familiar TO-18 types can be used in-
stead but take care that their cans do
not short circuit to other parts of the
circnit,

Component identification is made
very simple by the fact that all tran-
sistors, all resistors and all diodes
are of the same type and value. On the
other hand, lead out wires from each
section should be made easily identi-
fiable so that they can be connected
to the correct socket on the front
panel. Care must also be taken to get
the polarities of circuits round the
edge of the board correct.

CABINET AND FRONT PANEL
In the prototype the cabinet
(dimensions 200130 XT70mm) was
made up from 75X 15mm (3X1y inch)
softwood with a hardboard bottom.
The front panel is made up from
a piece of 3mm coloured Perspex.
Great care is needed in drilling this
material and a hand powered drill is
best. Red and blue lines are made
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with coloured drafting tape and cap-
tions with rub on lettering protected
by clear sticky tape.

The interior layout can be seen
both in Fig. 9 and in the accompany-
ing photographs. It is sensible to mark
out and drill all the holes in the Pers-
pex panel before mounting any com-
ponents and it is also a good idea to
check each jack socket, Some may
need their contacts adjusting and this
is easier to do before they are
attached to the front panel.

A battery holder can also be made
from a suitably shaped piece of plas
tic (or metal) and glued into position
in one corner of the box (see Fig10),

The completed circuit boards are
mounted one above the other on three
4BA bolts which bave been fixed with
Araldite to the floor of the case.
Spacers can be made up from old ball
point pen cases.

Once interwiring between the
boards is complete, they can be fixed
in position using 4BA nuts, and wiring
to the front panel completed. The
1unit is now ready for testing.

BLUE AND RED

To complete and test the Dual Line
Game a set of plugs (or pegs) is Te-
quired, 12 for rep and 12 for BLUE.

The red pegs are made up from
size 10 plastic knitting needles. A
25mm section of needle is cut and
Araldited to a 7mm long section of
7mm diameier wooden dowel, The
pegs are finished off by giving the top
a couple of coats of red enamel.

The blue pegs are made up in a
similar way, the only difference being

S e

The completed unit before installation in its case.

that metal knitting needles should be
used, sanded down fo emsure a good
contact in the sockets.

Testing and setting-up the equip-
ment can now proceed.

TESTING
When the circuit is first switched on
it should draw aboui 10mA from a 9V
battery and two le.d.s should be Iit,
one row and one column indicator.
Pressing BLUE GO will cause the le.ds
to flash briefly, during which time
currént consumption will rise to
about 25mA. A row and cohumn le.d.
will again be lit, probably different.
The 2-2 kilohm resistor on' the
modelling network board, board C, in
circuit LG (R63) should
now be increased in

value (to about 3:3 Kil-

e chms) until every time
e . BLUE GO is pressed D22
and D63 come on (no
jack plugs should be
in the board for this
adjustment). This en-
sures that when the
circuit is given the first
go in a game it will
choose the centre posi-
tion which is the best
first move.

Each position on the
board can then be
tested by forcing the
machine to choose
every position in turmo.
This is done by making
a line of red pegs from
top to bottom of the
board, broken only at
the point you wish the
machine to choose,

Obvicusly, if the cir-
cuit is working cor-
recitly, it must choese
to place its plug in the
gap this being the only

Everyday Electronics, May 1980

move which can prevent immediate
defeat. Any fault shown by this test
must be traced back from the fromnt
panel to modelling network board to
lock-out circuit board until the error
is found.

After passing this test the machine
is ready io chzallenge you to a game.
If you give it the first move you can
expect fo lose the game on most
occasions. (Only one line of play has
been found that can defeat it when
it has first move.) When you take first
move it has less chance of winning,
but will if you make a bad mistake.

The advantage of the first player
can be reduced if it is agreed that the
first move may not be in the centre
position. Under these rules the
machine cannot calculate its first
move, but it plays rather well if it is
give position MG as its first move.

COMPONENTS

This circuit uses guite a large
quantity of rather a small range of
common components. For this reason
it pays to shop around to find the best
value. The advertisements in this
magazine are a good place {o start.

The semiconductors used in this cir-
cuit are not critical, any small signal

‘silicon mpn transistor will do instead

of BC108 and any silicon pnp instead
of B(C557. The TIL220 and 1N4148
diodes may be replaced by any
reasonable equivalent, It is not recom-
mended that manufacturers “fall
outs” be used in this circuit.

This article has described an
analogue elecirical resistance network
which calculates moves for a simple
game. There are similar resistance
analogues for some other games. The
processing power of these and more
complex mnetworks containing induc-
tors, capacitors and other elements
are overlooked in these days of digital
computers. b
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Protective Words

Specialists In any area tend to talk their
own particular language. This is partly
because It [s all too easy for an “expert” In
electronics, hi fi, video or compuiers to
forget that others are less expert in that
fleid. But it is alsc a defence mechanism;
a protective moat of words to ward off
critics,

It isn't just electronics specialists who
talk in jargon. Professionals, such as
doctors, solicitors and accountants are
past masters atthe art of staying "one up"
by using long words understandable only
to other professionals in the same figld.
(An animal vet once told me that 2 cat
which licked off its fur had ‘'chronic lick-
titis'"). Some shop assistants; especially
in the electronics area, play exactly the
same game, assuming that no cne will
want 1o risk losing face by admitting that
they don't understand a technical ferm.

Don't fall for it. If yeu are being sold
something, whether it's advice from a pro-
fessional, education from an instructor or
equipment from a shop, you are entifled ia
understand what is being said. If you don't

understand a technical term when it's

thrown at you, don't try and disguise the
fact. Instead own up and ask for an ex-
plapation.

As often as not you'll find that those
who use the most exotic technical terms,
and gabble them the fastest don't really
understand what they mean. It is they who
will be embarrassed, not you, if you ask
for an explanation. If you don't belisve me,
try it just once when you are next shot a
plece of jargon by an expert . . .

Headphone Stereo

This train of thought was triggered by
the realisation that it still isn't safe fo
write, even in the hi fi press, about "'bin-
aural” or "dummy head" sterso without
also adding a brief explanation of what this
technigue involves, The idea of binaural
stereo reproduction, which providesa very
‘wide spread of sound from a two channel
recording heard over neadphones, dates
‘back to the early part of the century and
long before anyone succeeded In repro-
ducing a stereo spread of sound from a
pair of loudspeakers.

When you think about i, binaural re-
cording is the obvious way toreproduce a
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realistic all-round image of sound. In real
life' we hear sound from all arcund, and
identify the direction of individual sounds,
by listening with our two ears. The brain
is able to decode subtle directional clues
in the sound arriving af each ear because
the size and shape of a human head intro-
duces phase, time and level differences
into similar sounds arriving at both ears.

In theory, if you put a microphone in
each ear of a human stereo head and
record sound picked up at each ear on a
two channel stereo recording system you
will capture an accuraie replica of the
original sound field. You can achisve a
similar effect by building a dummy head
of the same shape, size and mass-as a
human head.

For reproduction you simply feed sound
from the left recorded channel into the lefi
side of a pair of stereo headphones, and
feed the sound from the right channel Info
the right headphone. This gives sach esar
the artificial equivalent of what the ears of
the recording head heard. The brain then
decodes the phase, time and lsvel differ-
ence to produce a mental illusion of the
original sound field.

You'll notice that | used the phrase “in
theory!'. A binaural (two-edred) or dummy
head stereo recording system can work
remarkably wall butitisn't guite as straignt
forward in practice as it sounds on paper.

A microphone; which is an eleciro-
mechanical transducer and not flesh and
bone, obvicusly can't accurately imitate
the audio characteristic of the human inner
ear, especially when it's fixed outside in
the ear fobes. Likewise a headphone unit,
which is ancther electromechanical frans-
ducer and is clamped over the outside of
the ear lobe can't completely accuratsly
mirrar the sound of nature.

In practice the main audible short-
coming of binaural sound reproduction is
what has become known as “front back
ambiguity’. A sound recorded from the
cenire in front of the recording head may
sgund on replay as if it is coming from
behind, and vice versa.

This is why many binaural recerdings
cheat a little by giving the listener an
artificial fix on the sound field. For
instance semeone on the recording con-
veniently announces that they are “stand-
ing in front". It also has to be said that
some binaural recordings are technically

much better than others in this respect
and recordings that produce a good
illusion of the sound field for one listener
may not sound so realistic to another.

Bad Image*

Why hasn't binaural scund recording
ever been a commercial success? In short
it's anti-social and inconvenient fo listen
on headphones. So enginesrs soon lost
interest in headphone stereo after thay
had devised a system of preducing a
stereo spread of sound from a pair of loud-
speakers in a room,

Unfortunately & binaural stereo record-
ing will not produce good stsreo from
loudspeakers. Morgover, a conventional
stereo recording intended for [oudspeaker
repraduction (which in effect means virtu-
ally every commercially available record-
ings) will not produce a true surround of
sound when heard on headphones. In fact
an ordinary stereo recording usually
sounds as if it is coming from insida the
listener's head when heard on head-
phones,

When a binaural receording is played
over loudspeakers the sierec image is
muzzy and diffuse upless tne listeper sits
in justthe right position sothatonly sound
from the lefi speaker reaches the |eft =ar
and only sound from the right speaker
reaches the right ear. In fact thiz neatly
sums up the basic difference between the
two types of sterso.

With binaural stereo the sound for each
ear is at all times kept separate: for loud-
speaker stereo the sound from the left and
right channsls mixes and blends in the
room after it leaves the loudspeakers.
This mix or blend is heard slighily difier-
ently by each ear of the listenerand the
slight differences produce an illusion of
natural sound:

Binaural Sounds

For anyone whose appetite has been
whetted by this brief introduction to bin-
aural sound, the BBC occasionally broad-
casts a binaural programme and there are
several binaural records en the market.
But because many record shopkeepers
haven't a clue what binaural is all about
{another good example of disguised
specialist ignorance) they will often file
binaural under "quadraphonic'’ and re-
commend that the records need to be
played on ‘'special’’ reproduction eguip-
meni. In Tact &/l you need is a sisreo
gramophene sysiem and a pair of stereo
headphonss.

So where to buy binaural records? A
good siarting point is Quadramail, the
Huntingden based mail-order company
which specialises in specialist discs and

usually has a sales stand at major hi fi

exhibitions, Alsg, pari-time audic journa-
list Mick Skeet has produced a range of
binaural EP discs which are available at
£1-50 each (including postage) from
Whitetower Music, 2, Roche Gardens,
Bietchlay, Milton Keynes MK3 8HR.

Some discs are far more worthwhile
than others but IT you like rock music Fd
suggest AMC 705 (which featuras a semii-
pro rock band called “Sinner!) and if your
musical fastes are more conservative I'd
suggest AMC 704 (which on one side
features some delightfully original organ
and trumpet music recorded in a church).

Everyday Electronics, May 1980




LED's 01251, 0.2in
Red TIL209: TiL220
| Green TiLZi1 TiL22d
Yellow TIL213 TiL223
Clips 3p 3p
DISPLAYS
DL704
DL707
FND500

0.3 in CC:
‘03 in GA
05 mCC

“Low profife

by Texss

8pin  10p 18pin 18p 24pin
14pin 12p 20pin 180 28pin
16 pin 13p 22pin 20p 40pin
3 lead TUT8 or TOS sk,  12p each.
‘Saldercon pins! 100 for G0p.

VEROBOARD
O.tin. 0:16in,  Vero .
16 — Cutter 110p.
45p
55p Bin insertion
Top togl 150p,
375x17 210p
‘85 pins/100- 46p, 45p
Fibreplass board:  80p each.
Alfac —33p par shest
orsy Hr'gh Stablllw.

RESISTOR: :

E‘J‘2&er|=s 4. Fohmsz to 10M. Any mix
each 100+ 1000+
o.25W ip 0.8p D.85p
0.5W n 1.5p 130
Special development pscks coosisting of
10 of each value from 4.7 ohms 1o 1 Meg-
ohm {650 res) O.6W £8.50. 0.25W £5.30.

METAL FILM RESISTORS
very high stability, low noise ratedat %W
1%. Avaitable from S1ohmsto 330Kk in
E24 sariss. Any mix:

each 100+ 1000+
0.25W 4ap 3.7p 3.6p

POTENTIOMETERS )

Preset vertical or horizontal 100 ohms -
M

Rumry 51( 2M2 Log of Lln slngie
Ratary 5K-2M2 Log or Lin double

Slide 60mm travel 5k-500k Log

or Lin, single —

Suitable knobs for above with coloured
caps in red, blue, green, grey, wellowand
black. -Pmaw con‘n'ols 160 each, Slide
rype 12p each.

Carbon. film resist-

Murata Ultrasonic Trensducers . 350p pair
B4mm 8ohm speakers 100p =ach
BAmm 64 ohmspeakars 1007 each
SREB 17W zoldering iron 430p each
Beel of ‘225wg soider (39.6m) 320p each
Desoldering tool 510p sach
Pracision serewdriver set 170p each
Titan Eleetric drill 1095p esch
Minaiture 806 and 903

at 100mA transformers 110p each

TOGGLE
Standard
Miniature
Subminiaturs
SLIDE
Standard |
Minlature
ROCKER {10A ratmgj
SPST 34p sach.
ROTARY

1P12W, 2PEW, 4F3W or 3PAW  B1p eech
Key operated DPDT (Yale kay) 395p each
PUSH

Non focking - push 1o make
- puzh 1o brealk
- SPST

- DROT

REGULATORS

DPOT 50p
OPBT 85p
DPDT 78p

SPST 36p
SPDT 75p
SPST 58p

DRDT 178
DPDT 18p

SPST A46p each.

16p each
22p each
75p aach
100p each

LM308K 140p:
LM317T 220p
LM323K 480p
Lm7az 400
1A =va

Locking

100m A+ ve
“781.05:30p
7812 30p
78L15 30p

TA +ve
7808 70p
7812 T0p

BEp
7815 70p 7915 85p

TiP32C
TIRZ955
TIP3055

ZT X107

ZTX108

ZTX300

ZTXRE00

2N3053

2N2054

2N30s5

2N3702

N3 704

2N3706

IN3E19

“2N2904

2N3805

IN306

: 2ZND458
TIR31C 2N57TT
DIODES

TNg14 14008
1N4148 15401

1N4002 BZY88ser. 8p

1NAT4AE £1.50 per 100,

High quality foil type 63V wurkmg( ho% tal
Z3pfto 100pF . . . Fp each
15900pf toDiluFE = 2 = o = — Bpeach
TANTALUM BEAD
0.1, 0.15,0.22, 0.33, 047, []BB
18 22E @3BV L
47, 6.8, 10uF @25V
22.® 16V, 47 @6V, 100®3V
MYLAR
0.001, 0.01, 0.022, 0.033; 0.047
ﬂﬂnB 0.3 s =
POLYESTER
Mullzed C280 saries
0.01,0.015, 0:622, 0.033, 0.047, 0.088, 8.1 Gpax
. 8p each
. . .YZpesch
- 17p each
. 22p sach
CERAMIC
Plate type 500V, Awailshie in E12 seriss from
22pF to 1000pF and E6 saries from 1500pF to
0047uF . o 2p each
MINIATURE TFIiMMEﬂS
Miniature film type, in 1.4pF —5pF, 2pF — 23pF,
2pF —22pF, 2pF — 10pF, 5.5pF — 65pF-22p each
RADIAL LEAD ELECTROLYTICS

63V 047 1.0 22 47 10 6p each

Z2 33 47 8p.each

100 16p each

220 20p esch

33 47 Bp each

8p each

220 12p each
470 18p each
28p gach

Specially developed packs
intended for development

work.

%W CF resistor, 10 each value E12 series

4.7 ohm to 1 Megohm (650 totsl)

W CF resistar, 10 each value E12 series

4.7 chm to T Magohm (550 total)

W MF 1% resistor. 10 each value E24

sarizs 51 ohms to 336K (930) -

Preset potentiomaters 5 each value

from 100 ohms to 1 Megohm (65)

Polyester capacitors 5 esch value

0.01 tg 2. 2uF {70) . .

Caramic piate capacitors 10 ea:h vaiue

29pF 10 0.01uF (310) -

530p sach
860D sach
2950w gach
380p sach
580p sach

5750 each

DIN PLUGS AND SOCKETS
plug chassis line
sotket socket
2 pin 3p 8o 12p
3.pin 12p 10p 12p
5 pin 180° 12p 11p 17p
B pin 2407 14p 11p 22p
JACK PLUGS AND SOCKETS
unscreaned screenad
2.6mm 16p ful
3.5mm 16p 9p
Standard 30p 18p
Sterso 3% 22p
1mm PLUGS AND SOCKETS.
Suitable for law voltage circults, Red & Black.
Plugs: 7p each. “Socksts! Bp sach,

socket

“4mm PLUGS AND SOCKETS

Available in biue, black, green, prown, red; whits
and vellow. Plugs: 12p sach. Socksts: 13p each,
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4053

4501

741347
741548
7ALS54
T4LST3
TaLET74
T4L575
741576
T4LSTB
741883
741585
7401586
T4L590
TALS23
73505
F4L5107
74LS114
T4LS123
7415128

7415126
74Ls132
7415136
7415138
74LS138
7415151

7415155
7415156
TALS1ST
74L5158
7415160
74L51861

7415162
7415163
7415184

7418165

T4LS5173

7418174 -95p

74LS175 90p
74L5180 28p
7415191 90p
7415182 90p
74L5183 90p
7415195 90p
7418198 90p
7415197 85p
JALSZ21 100p
74LS251
7415266
7415290
7415365
7418365
TF4L5367
7415368

7442

7493
7496
74121
74123
74125
74126
74132
74141
74145
74148
74150
74154

74198
74197

7241 180
747 50
748 36p

7106 850p
AY-1-0212 660p
CA3B48  70p
CA30ED 75p
CA3130  90m

CA3140 50p.

FX209
ICM 7555
ICM7556

§ LF347

LF351
LF353
LF355
LF356
LF357

LM3900

L3909
LM3914
LM3S15
LM2911
1M 13600
MC1496
LM1458
LM41830

‘MC3340P

MC3380P
MMSF180
NES3T
NEBGE
NEGSE
NEDBE
NESET
NESTO
NESF1
NESE37
RC41386

120p
4Z0p
460p
POA
100p

SAD1024 1310p

SNTB477

230p

ToASQ0  E0p
TBARIOS 1100
TDA1008 3500
TOATDZZ B630p
TDAT024 1200
TDAZO20 3800
TLO71

TLO72

TLO74

TLOBT

TLOS2

TLOBS

TLI70

XR2206
XR2207
ZNATE

ZN&19

ZNaza
ZNAZ5E
ZN450

Zhi1034

2112
2114LP
4116
2708
2716

CPU's
6800
80304
280

650p
610D

1080n

SUPPORT
6810
6821

6850 550p
AY5-1013 370

We now offer ane of the widest range of componants at the most competitive
prices in the U.K. See catalogue for full detsils. We welcome callers at 'our
shop in College Road, Brémley, from Maon - Sat, Sam - 6pm {8pm on Wed and
Fridays]. Spacial offars always available. We aiso provide an express telephons
order sérvics. Telephone orders recleved befare Spm are shipped same day.

TELEPHONE ORDERS: 01-464 2951/5770.

Details of our entire range of components are con-
tained in our new 1980/81 catalogue containing
aver 100 illustrated pages. Price 50p includes post-
age [& 50p voucher).

BARCLAYCARD
& ACCESS WELCOME

Please add 50p carriage on orders under £15. Official orders welcome.

Maii orders to: STEVENSON (Dept EE)

76 College Road, Bromley, Kent BR11DE.
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Everyday News

“Contrariwise,” continued
Tweedle-dee, “if it was so, it
might be; if it were so, it would
be; but as it isn’t it aint. That's
logic!”’

Try asking the man in the street
what he knows about the silicon
chip and you may end up feeling
like Alice. Indeed the very mention
of the ‘“‘mighty-micre” will prob-
ably cause his eyes to glaze over
and conjure up visions of Star
i Trek and a certain Ifalian car
commercial. :

In the Home

In fact the microprocessor is more
commonly wused than we think
although you wouldn't really know
tinless you looked closely. The Daily
Mail Tdeal Home Exhibition held last
month at Earls Court gave ample
opportunity to seek out examples of
the “new technology” applied around
the home—and we do mean seek out,
despite what you may have been led
to believe by pre-show publicity.

It is clearly evident from the exhibi-
tionl that domestic appliance manufac-
turers seem notoriously slow in adopi-
ing new ideas, It’s true that the odd one
or two washing machines; cookers and
sewing machines use microprocessor
control, but we are still a long way off
complete: electronic control—strange,
when it is cheaper and more reliable
than equivalent electromechanical sys-
tems, Perhaps it's not a strong selling
point.

AN_IDEAL HOME FOR GHIPS

S S P T

e

A

Choose Electric says Fred the telking robo on the
Electric Council Stand

e

S

e
e

e

Quartz watches are now Singer Futura 200! touch sensitive machine

i being preduced in China for

the growing world market.
They use a Japanese elee-
tronic assembly buoi the
cases are made locally.

The one exception to this was Plessey
Ltd. Their whole stand was devoted to
silicon chip techneology and many
devices one would expect in the Ideal
Home of the '80s were on display. These
included = mew infra-red remote con-
trolled slide projector, a heat sensitive

manufacturers have been
rushing ahead with gold
surcharges  following the
huge lift in world gold
prices. First in the field was
RCA with a gold surcharge,
gquickly followed by TI, Fair-
child and National.

Gold is used exiensively in
semiconductors, thick and
thin film microcircuits, and
edge ‘eonnectors. Surcharges
can be as little as 0-3p for a
simple low-cost plastic pack-
aged device but as much as
50p for o complexr ceramic
assembly, ;i

hair dryer and a special set-up designed
to illustrate silicon chip manufacturing
techniques,

So perhaps next year we can look
forward to a true Ideal Home of the

future.

Colour Blind

Fiv Electric

A new concept in aviation is the all:electric plane
proposed by research engineers in Lockheed. It would
still use aviation fuel for propulsion but would sub-
stitute wvery efficient electric gZenerators and moiors the
for the present hydraulic systems.

This, savs Lockheed, would use less overall power and
reduce fire risk because an zll-elecivic system would
be lighter and hvdraulic fiuid is prone to ignition.

Heduction in fuel consumption, first costs and main-
tenance costs over the lifetime of a medium-sized
transport aircraft could be as much as £50 million.
Electronic solid state control would be an essential
feature in any new design.

Advice for the component
manufacturer for selecting
suitable colours for marking
resistors and capacitors is
subject of the mnew
British Standard  BS5850
“Guide for the Choice of
Colours to be used for the
Marking of Capacitors and
Resistors.” Price £1-20.

The object of the new stan-
dard is to reduce errors or
misunderstandings which
may result from Iimproper
selection or interpretation of
colours.
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. « - from the World of Electronics

“Hands on Experience” is
the ‘title of a series of new
exhibitions currently being
planned by Eurofairs to
appear throughout the
country, commencing in Bris-
tol on 27 to 29 June.

The exhibitions aim to
introduce the latest home
computers, elecironic games
and remote control equip-
ment/models to potential
buyers. For further details
write to Euorofairs, 9 Park
Place, Clifton, Bristol BS8
1P,

inta-Stella Encounters

Scientists working on high energy physics are sending each
other scientific data through the European OTS communica-

tions satellite.

The new scientific data metwork is called Stella and it
enables participating laboratories to exchange data with high
gecuracy at a rate of a million bits of information o second.
This is roughly the same speed as a scientific computer and
will obviate the long delays of sending magnetic tapes by

DOst.

Stella will link the Rutherford Laboratory in the UK with
other laboratories in Germany, France, Italy, Austrin and

Ireland

In 1478 there were 78 pro-
secutions for illegal use of
CE Radio with another 56

==ANALYSIS

HOT STUFF

We know now that the electromagnetic spectrum is
enormous extending from wavelengths of [00km at the low
freguency end up to mere fractions of a micrometre (10-6
metre), Visible light is only a small part of the spectrum with
wavelengths between 04 and 0-8 micrometres (i.e. 750-
375GHz in frequency).

During this century, scientists and inventors have managed
to exploit the whale of the spectrum in various applications.
At the low frequency end for terrestrial communications,
long wave, medium wave, short wave radio in the first quarter
of the centlry, gradually extending up to v.h.f, u.hf and
microwaves which gave us more communication channels in-
cluding teleyision, plus radar and a number of navigational
aids as well as satellite comm-unications, At the frequencies
higher than the visible spectrum, X-rays and gamma rays are
used extensively in medicine and industry.

Either side of the visible spectrum are the infra red and ultra-
voilet which also have medical, industrial and military applica-
tions,

It is the infra red region which has attracted so much
research in the past twenty years: Most peopie don't realise
that any and all objects emit radiation in the infra red region,
the amount depending on temperature, Even as you are
reading these words you are uncensciously radidting infra red
rays, as indeed are airthe objects around you.

Such emissions can be detected with an infra red sensor and
by scanning a scene it is possible to build up; point-by-point
an infra red “picture” and, by electronics, convert it to a
visible picture, The process is known as thermal imaging.

Who would want to use infra red imaging! More than at
first appears. In medicine an infra red picture will show up
incipient breast cancer becatse atumour has a higher tempera-
ture than the surrounding tissue. Point an infra red camera at

high voltage power lines and you can pick out instantly the

hot spots that could lead to breakdown, and without climbing
the pylon,

An infra red sensor is a good intruder alarm, sensing the
heat of a body against a less hot background. [n air-sea rescue
the body in the water shows up plainly against the cooler
background of the sea. An overflight of 2 housing estate will
show which houses have roof insulation and which haven't.
Fire brigades can locate the seat of a fire in 2 building even
though inaccessible and obscured by smoke.

Obscured by smokel This is the clue that leads up to the
reason why infra red imaging is-a top military priority. Infra

red operates through cloeud, smoke, camouflage and in dark

shadow, Ordinary TV can't do this.
Brian G. Peck

cases. pending. This  come
pares with only three prose-
cutions in 1978 and four in
1377.

The Irish Republic, revers-
ing an earlier decision, is
now to legalise €B but the
waveband to be used is still
in guestion.

COMPSTAT '80

The fourth Symposium on
Computational Statistics,
COMPSTAT ’80, ig being held
at University of Edinburgh
from 18 to 22 August.

Papers will include reviews
of current wmethodology as
well as deseriptions of recent
research on new technigues
and software. An exhibition
featuring the main statistical
packages, computational aids
and microprocessors is also
planned, including “hands
on” demonstrations.

Since Compstat 80 coin-

cides with the first week of

the Edinburgh Festival
accommodation S obuvicusly
going to be limited and any-
one inferested in attending
is advised to register early.

Further information and
regisiration forms can be
obtained from Compstat 80,
Program, Library Unit (Dept
EE), University of Edinburgh,
18 Buccleuch Place, Edin-
burgh EH8 9LN.

On-Line Computers

A computer-controlled voice
and data radio link is to be
introduced on the St, Pan-
cras-Bedford line of British
Rail, It is being supplied
under a £750,000 contract by
Ultra Electronics and the
German company AEG-Tele-
funken.

London Transport has in-
vested in two extra Honey-
well computers for control of

times, routes and frequencies

of trains to Cockfosters.

Some 450 cars fitted with
radios adapted for the BBC's
Carfax motoring information
service should be on the
road by the end of June.
The service is only in its
trials stages but if proved
successful later this year the
go-ahead will be given for
car radio manufacturers to
produce egquipment.

Motorists can stay tuned
to Carfax or listen io other
programmes with Carfax
automatically overriding the
programme whenever there
is a motoring announcement.
Additional cost to the
motorist for a Carfax radio
is expecied to be in the
region of £5 to £20.

Credit Card Petrol

A pilot experimental
scheme in the Norwich area
allows motorists to pay for
their petrol at the pump by
direct debit using their Bar
clay cards. The service is
available at a number of
Esso garages.

Automatic funds transfer
is the basis of the cashless
society which reduces “mug-
ging” and the risk of robbery
where there are large con-
centrations of cash.

Everyday Electronics, May 1980

Video
Pirating
lllegal recording which
has cost the audic industry
miilions of pounds is now
worrying the

video com-

panies who are mnow
researching encoding
systems which will maeke it
difficult or impossible to
copy a video recording
successfully on a home re-
corder.
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HE UNIT To be described here

was originally designed with a
factory background music system
in mind to provide voice-operated
paging which overrides the music,
when calling the required per-
sonnel.

This Auto Fade Unit can also
be used by a DJ with a disco
system to provide voice announce-
ments over the music. The unit
has provisions for stereoc music
and a mono microphone, where the
speech can be switched into both
channels at once. There is no
problem in using a mono system,
one input being left unconnected.

The unit cannot really be used as
a simple voice-operated switch, for
example in iransmitter applica-
tions, as there is no relay in the
circuit to switch external power
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circuitry. Nevertheless the umit
can be considered versatile and no
doubt be used for other applica-
tions to those originally intended.

CIRCUIT DESCRIPTION

The full circuit of the Auto
Fade Unit is shown in Fig. 1.
The actual switching between
music and speech is provided by
IC4a to IC4d, a CD4016 quad
bilateral switch cmos i.c. Normally,
in the off condition there is a very
high resistance between input and
output of each switch for example
IC4a. Here, between input, pin 1
and output, pin 2 there is a resist-
ance of approximately 10MQ. The
control terminal for this gate is pin
13, which is normally low when the
switch is considered to be off.
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The remaining three switches

' pperaie in a similar manner, When

the control input is taken high the
switch is turned on and a low
resistance appears between input
and output, this being about 300
chms.

In the normal rest state the con-
trol inputs to gates IC4a and IC4b
are high, thus the switches are on
and the music is able o pass
straight through to the ouiput.

The remaining two gates, IC4e
and IC4d have their respective in-
puts connected together fo which
the speech signal is applied. Their
outputs, pins 9 and 10 are con-
nected ie the 1EFT and RIGHT
channels respectively. Thus when
these gates are furned on speech
is applied to both channels at the
same time. In the normal rest state
the control inputs are low,

AMPLIFIER

An T.M382 dual amplifier is used
in two stages as a microphone
amplifier with a gain of about
20dB. The first stage consisting of
ICZa amplifies the low level signal
from the microphone to a sufficient
level so that it can pass through
the remaining stages with little
attenuation. A proportion of this
signal is tapped off by the TRIGGER
LEvVEL control, VR1 and applied to
the second stage, IC2b.
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The second stage provides a
high gain limiting action, amplify-
ing the signal to a more than
sufficient level for applying to the

HOW IT WORKS

d.c. rectifying circuit. The rectify- > AMPLIFIER L
ing circuit comprising R4, D1, D2 ' MICROPHONE BT o
and C8 provides a d.c. switching cg.m?rl. ﬁ
level which is used to change the e ! MAN e
states of IC3a and IC3b. L econ AP -

Normally pin 3 is high, and pin . e, &
4 low. We thus have the reguired : ] ;‘%«%
conditions applied to the switches - .
fo enable them to assume the - ' %%%

e
.

states mentioned earlier. YR . . _ e
When speech is applied through -~ Music is fed into an electronic : ]

i . s z v
the various stages, the d.c. level ¢ Switch inside the unit. When B
causes the high condition at pin 3 - themicrophoneis notinuse, this e gm i
of IC3a to go low, thus turning off = ¢ '8 t?]{;ecamd I.f.s"a'gh: i
o Tow adition at - throug amplifier, bu
the music, and the low con : . when an announcement is made
pin of IC3b to go th_h_ thus turning : the elecirical signals from the
| on the speech enabling the speech microphone are amplified and
' to be connected through to the i passed fo the electronic switch.
output. ~ A control signal is also pro- -
When there is no further speech, . duced from the voice input in =
there is a delay of about half a .~ the switch confrol circuit which %&
md hefore thé circuit reverts :%: causes the f.swnch to change g@@?
back to its original state and the = el_:afsa:g thde'r:f: utf:‘:r speech = CONSTRUCTION
music is once more able to pass %\t Wi nd ot &e_aﬁnouﬂce_ %%?3 The entire circuit is built on a
|I through. o y = ment, the switch changes back % piece of 0-1 inch matrix stripboard
Power for __the unit is provided . to its original state and the . 26' strips x 49 holes. Thg_ layout for
| by two batteries giving 18V. A 15V ¢ music will again be heard. g’%‘% this board is shown in Fig. 2. There
regulator i.c, IC1 is then used to g 2 is nothing critical about the layout

provide a stable 15V supply to the
circuit.

and it could if desired be mounted
on a printed circuit board.

Fig. 1. Complete circuit diagram of the Auio Fade Unif.
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REAR PANEL

1 i
gl GAGL A4S

Rear view of the unit showing
the phono socket strip and mic.
input jack socket.

Also shown in this diagram is
the front and tear panel wiring
details. The case used was a smail
3 Vercbox type 6525207, with
— | . dimensions of 150 x 80 x S0mm,
although any similar size case can
be used. It does not have to be
metal te provide screening for the
circuit: ;

Remember to observe the usual
precautions when handling the
cmos ics. Sockets were used in
the prototype, but providing you
T are fairly swift with a soldering

l iron, they could be dispensed with.
Screened lead is used for the
; input and output sockets. It is not
COoORDD0D®0TEOCO0Co0008C0 oﬁoooooacocoo‘nog advisable to use Gl‘di]lﬂl'y connect-
‘,11‘ ing wire as there is a possibility
of hum appearing. This is especi-

ally true of the input.

Fl5 TESTING

i After assembly is complete, it is
; a good idea to check over for
errors, particularly because of the
large number of lLink wires. If is
easy to miss one or two. If all
seems well the batteries may be
connected and the unit switched
on. If possible check with a volt-
: FRONT PANEL meter that 15V appears across the
il supply.

Connect a mono audio source to
one channe] of the music inputs and
connect the corresponding output
to an amplifier. If the circuit is
functioning correctly the audio
will pass through with little or no
attenuation. Do the same with the
other channel.

Now connect a microphone to
the speEEcH inpuf, start with the
trigger level control fully anti
clackwise and slowly rotate it
clockwise until a point is reached
where the circuit switches, and
S the speech appears across the out-
R put. You may find that after
E———— speech is removed the circuit

' tends to oscillate very slowly, not
Fig. 2. Complete wiring details for the Auto Fade Unit. Be exira careful when wiring the switching off cleanly. If this
links, as a mistake will be difficult to trace later on. Note the four links on underside. happens, it is probable that VBRI is
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Layout of components on the completed circuit board for the Aute
Fade. We strongly recommend the use of i.c. sockets as the i.c.s can
easily be damaged during soldering.

COMPONENTS S22t

Resistors Capacitors
R1 27kQ C1 470uF 18V elect. C5 0-1uF polyester
R2 10kQ £2 0-1uF polyester C6 0-15 ;zr polyester
R3 27k €3 Q-1uF polyester C7 £-7uF 18V slect.
R4 470k} C4 22uF 18V elect. €8 4-TuF 18V elect.

All $W carbon = 5%

Potentiometer
VR1 47kQ lin, carbon

Semiconductors o
IC1 uA7815 16V voltage regulator e RERE s R
1C2 LMB82 dual preamplifier s w?;xg;ggdndﬁf@ﬁgggg
1C3 CD4011 quad 2-input NAND gate i e =
iC4 CD4016 CMOS quad bilateral switch
D1,2 1N914 silicon diode (2 off) See

Miscellaneous

S1 miniature single-pole toggle
B1,29V PP3 battery (2 off)

SK1 standard jack sockst
SK2-SKb phono sockets (4 off)
Stripboard 0+1 inch matrix 26 strips % 49 holes; Verobox type 65-2520J
160 80 x 50mm or similar size case; 14 pin i.c. sockets (3 off}; small
knob; miniature screened cable; stranded connecting wire,

page 323

set too high or that the value of R4
is too high. Rotate VRI1 until the
circuit switches off. This must be
done slowly. Then recheck that,
with speech applied, the circuit
switches.

that the microphone signal

Fig. 3. Example of how to connect the unit into an audio system. This is for
guidance only—there will probably be variations with the equipment used.

MICROPHONE
RECORD DECK e
= AMPLIFIER
g inputs
SWITCH rl@ &
(R - / Ek] @/ e tape speakers
= = =] = =
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At this stage vou may notice

somewhat larger than the music
signal, If this is the case then the
value of R2 should be increased

The completed Auto Fade with fop cover
removed.

Note the careful positioning of the two
batieries.

uniil the two signal levels are
roughly the same.

If the tests are satisfactory
the unit is then ready for use.
Remember though that the level
control is only adjusted for that
one particular microphone, if
others are to be used then the
conirol needs to be readjusted
each time.

IN USE

The reader will probably have
his own ideas on how fo connect
the unit into an audio system, one
or two points however should be
observed.

As the unit is in effect a change-
over swiich, both the microphone
output and the music source out-
put should be suitable for the
same amplifier input. This means
that if for example a magnetic
cartridge is used, it will need some
form of pre-amp and equalisation
before being fed into the auio-
fade unit.

The diagram of Fig. 3 shows one
suggested arrangement. =

The completed Auto Fade ready for use.

AT FAESE A
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orH the Burglar Alarm: Module

) and Opto Alarm projects earlier
in this series have utilised a miniature
audible warning device as the alarm
tone generators. Being solid state,
these uniis have the advantage of
low current comsumption (about
15m#A) as well as small size when
compared with electromechanical
buzzers.

The project described here is a
two-transistor circuit which preduces
an alarm tone via a miniature 8 ohm
loudspeaker. It can be used in place
of the audible warning device men-
tioned above.

The Audible Tone Generator is
easily constructed from readily avail-
able parts and is ideal for beginners.
This device incorporafes a preset con-
trol enabling the frequency of the
tone to be varied to a certain extent.

It can be used in any project which
operates from & S volt rail; 12 volts
must be considered the absolute
maximum supply voltage for the unit.
Being a direct replacement for the
audible warning device described
earlier, this unit also draws in the
region of 15 to 20mA.

CIRCUIT DESCRIPTION

The circuit diagram of the Audible
Tone Generator is shown in Fig. L.
Regular readers will recognise this as
a unijunction transistor oscillator,
TR1, followed by a single-transistor
ampiifier, TRZ.

TRI has three terminals which,
unlike a “normal’ transistor, are
designated emitter, base 1 and base
2. The transistor is conmected fo
form a relaxation oscillator operating
at audio fregquencies. When power is
applied to the circuit, the capacitor
CI will charge up through the
resistors: Rl and VRI. Eventually a
point is reached when the transistor
will switch over, and C1 will discharge
itself into the emitter of TR1 and R4
o OV.

TR1 will then switch back over fo
its high impedance state, and so Cl
“starts to charge up again. The whole
cycle repeats itself, a constant stream
of pulses being present at base 1.

By adjusting the timing compo-

nents (R1, VRl and Cl), the fre-
quency of the pulses can be aliered.
In fact by varying VRI1 this particular
unit was measured as operating be-
tween 100 and 350 Hertz

The output pulses are coupled to
TR2 by R3. This second transistor
amplifies the audio tone generated
by TR1 and assocated components,
and directly drives the loudspeaker
1.51. The speaker used in the proto-
type was a 45mm diameter type, al-
though a larger size (e.g. 65mm)
could be used.

‘Capacitor C2 decouples the power
supply and enables the peak current
requirements to be met.
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SRR
A

AUDIO
GENERATOR

CIRCUIT BOARD

The circuit can be built onto a
standard-sized piece of 0:1 inch
matrix stripboard measuring 10 strips
x 24 holes, Fig. 2. This particular size
is available from suppliers, but it can
if necessary be cut out from a larger
piece.

Commence by drilling two 6BA
clearance holes in the positions B3
and I3 as shown. These will enable
the completed board to be fixed
down with 6BA ‘hardware and
sSpacers.

There are six breaks 1o be made in
the copper strips, in order to prevent
the mounting hardware from shorting
together adjacent copper strips. After
doing this, the components may be
soldered in.

The transistors being semiconduc-
tors of course are sensitive to heat,
so it is wise to use a heatshunt on
the transistor leads being soldered.

Transistor TR2 was fitted with a
push-on TO-18 heatsink purely as a
precaution, as the transistor tempera-
ture did rise slightly after prolonged
use: with a 12V supply rail. The heat-
sink can be omitfed if it is not avail-
able, but if ome is used, it must be

fitted to the tramsistor before the
device is soldered into pesition. Other-
wise the possibility exists of the leads
of the transistor being accidentally
bent or deformed, becanse of the
pressure rtequired to push on the
tight-fitting heatsink.

The only points to watch are cor-
rect orieniation of the transistor
leads, plus proper polarisation of the
electrolytic capacitor C2. Four flying
leads comnect up the Iloudspeaker
switch and the power supply; these
can be made up from standard multi-
purpose hook-up wire (preferably
stranded) and can either be soldered
to terminal pins or straight to the
circuit board.

INSTALLATION

The completed unit can either be
installed in & separate box (together
with the loudspeaker) or it can be
fitted into the same case (if there is
any room) as ihe equipment from
which it is to be powered.

The miniature loudspeaker is care-
fully glued to the inside of the case:
a smear of Uhu or similar adhesive
arcund the rim of the speaker should
be enough to fix down the loud-
speaker, but do not apply any glue to
the actual cone of the speaker. A
series of holes should be made in the
case where the speaker is to be
positioned, so that the sound of course
can get out.

Testing the generator comprises
applying 9 volts (from a battery) and
setting VR1 until a tone of the de-
sired freguency is obiained.

Mext Month: Voltage Converter
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Fig. 1. Circuit diagram for the Audio Tone Generator.

VIEWED FROM
UNDERSIDE
TRi iR2

(Sl S el e o R e

COMPONENTS

Rasistors
R 22kQ
R2 1008

R 1oon fAlEWcarbon £56%
R4 680

Capacitors :
C1  0-15uF polyester type C280
C2 100xF 10V elect.

Semiconductors
TRi1 TI1543 n-channel unijunc-
_ tiontransistor
TR2 BC108npn silicon

Miscellansous
VR1 472 miniature horizontal
preset
LS1 miniature 8-ohm maoving
coil loudspeaker
81  push-to make pushbutten
switch
Bl 9V type PP3 or in-built
supply—see text
Stripboard 0:1 inch mairix size
10 strips x 24 holes; push-on
T0O-18 heatsink (optional, see text);
6B A mounting hardware; case fo
suit; PP3 battery clip:

Approx. cost £2 20

Guidance only

DIRECTION OF COPFER STRIPS.

Fig. 2. Layout of components on the topside of the circuit board together with
interwiring to loudspeaker, onfoff switch and batiery connector. Note that

(above) The com-
pleted circuit
board, The use of
a heatsink for TR2
is optional.

there are six breaks to be made in the copper strips on the underside.

The completed Audio Tone Generator. The method of housing the finished unit is
left to individual choice.




RADIO WORLD

Power for Radio

When most of us think of radio, tele-
communications and broadcasiing;, we
think in terms of electronics rather than
electric power. Yet, in practice, as soon
as one moves equipment away from the
electric supply mains, the basic problem
of providing electricity locoms very large
indeed.

A simple radio receiver can be run
from dry batteries, although the cost,
In terms of power delivered, Is several
hundred times as much as from supply
mains.

Rechargeable cells, particularly the
convenient nickel-cadmium (nlcad) units,
dre the most popular and practical means

‘of powering small amateur-radio trans-

ceivers, but this assumes moderate loads
and regular access to the mains. What
about eguipment that nesds to run,
day-in day-out, often unattended, in
remote [oacations?

Many exotic, high-density power sources
gre regularly announced yet relatively
few of these prove in the end to be as
cost-effective as the traditional methods,
Remember when In the sixties '‘fuel
cells” were so confidently predicted
as being about io sweep normal large
capacity storage batteries off the market?
Somehow Leclanche dry batteries and
lead-acid car batteries seem to have
survived]|

Some ingenious power sources were
exploited during World War Il for clandes-
tlne and inflltration radio links: stationary
bicycle generaiors (an energetic “rider’”
can develop over 100 watts for a limited

ericd of time); the more sophisticated
orm of this approach was a "beach
chair" version that could be folded up and
carried as a back-pack; wind-generators
of course; thermo-couple chargers using
the Seebeck effect of dissimilar junctions
(in the 1930s this was used to permit
radio recelvers to be "run from the gas
mains'); there was even a small steam-
driven generator with a boller that could
be suspended in a charcoal-burning
brazler, coupled to a twin-cylinder engine
which, with a steam pressure of 30 to 35lb,
could charge a 6V battery at about 4A.

More recently the solar generator has
found increasing application, not only
for space satellites, but also for many
purposes in remote, sunny arsas. Even
the early form of zinc-air batteries (once
used to operate door bells in many houses)
has been very successfully revived and
used in South Africa to run remote radio
repeaters; the trick is to use the dis-
posable but very large zinc-air baitery
1o keep large nicad cells (better able
1o supply intermittent loads) fully charged,

Many systems have been used for
rural ‘telecommunications in Australia.
For example Telecom Australia has over
80 solar power systems in Use and these
are proving cost-effective for loads
of up to about 200 watts.
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By Pat Hawker, cava

This organisation has also used
thermoeleciric generators, mosily for
powers of under 60W. Originally these
were heated from propane gas but suffered
from high cests and poor reliablility;
howsver a new range of improved units,
delivering up to 120W, with hermetically-
sealed thermopiles and all-stainless-sisel
construction, are now being developed
for locations where there are adeguate
supplies of propane, butane or natural
gas.

Wind Generators

Wind generators have been found
io need careful design since their per-
formiance in low wind conditions is
usually mueh more important than
their ability to deliver considerable power
in strong winds. Current work is on a
5kW design that is expected to "cut-in’
and deliver useful power whenever the
wind exceeds a modest 10km/hour;
these are expected to support (with the
aid of storage batteries) ten times the
load of earlier 2kW units.

The Americans are thinking of very
large wind-generators to feed power into
the electric grid; some of these may be
in the form of tall, elegant windmills,
Some people, however, are concerned
lest the large revolving blades upset
ielevision reception over large areas,
in much the sams way as refleciions
from aircraft can de, or as happens in
areas where there are large moving
cranes producing a changing pattern
of multipath (“ghosty") pictures.

Late lastyear, an experimental American
medium-wave broadcasting  station,
WBNQ at Bryan, Ohio, began using a
large solar array of 33600 photovoltaic
cells that can generate 15kW from sun-
light; they are used In conjuncfion with
four large unitized diesel tubular batteries.

The rising costs of eleciric power,
even from the mains, is already worrying
American broadcasters; a couple of
years ago an engineer at one of the
very high power u.h.f. siations told me
that his station had given up late night
TV as it was oo expensive: not the cost
of programming but the power billl

Lines on TV

The Science Museum in London is
currently staging a special exhibition

(open until September) called. “The

Great Optical Illusion” and marking 50
years of fislevision broadcasting. The
anniversary is based a liftle fenuously
on one of the many events surrounding
the early Baird 30-line mechanical system
which helped pave the way for good TV
pictures but which was never itself of
real home-entertainment vaiue.

The poor performance was due to
poor synchronisation as well as the poor
resolution of the pictures; though mech-
anical systems of televison subsequently

proved capable of providing very accept-
abie pictures on 180 lines, 240 lines and
even (with the Scophony large screen
system) on 405 lines. The limit of 30 lines
was due fo the restricted bandwidth
available on medium waves; it was only
when telsvisioh moved up to w.h.f. that
real prograss became possible.

inthe UK we all recognise the extremely
valuable work donz by the Marconi-EMI
research team leading 1o the 405-line
system that opened (alongside the Baird
240-line sequential system) in November
1836 at Alexandra Palace. But | do feel
that we tend, a little chauvinistically,
to overlook the important work during the
thirties in France and Germany.

A 180-line service was officially opened
in Berlin in 1935 and soon included
the use of electronic cameras; at the
same time many firms in Germany were
working on 375-lines and a public service
opened in 1938 using 441 lines.

The Germans televised the 1936 Olympic
Games using both mechanical and elec-
tronic cameras and, at the Berlin Radio
Exhibition that year, receivers for 180 and
375 lines were exhibited by Fernseh,
Telefunken, Loewe, Lorenz, Philips and
Te-Ka-De (a firm that specizlised In
mechanical systems); the German Post
Office (which had opened a video tele-
phone link between Berlin and Leipzig
using a co-axial cable and a 180-line
system) showed iconoscope-iype cameras
as well as an intermediate film system
similar to.that used by Baird at Alexandra
Palace, With this technique the film
was processed in just about a minute
(the main drawback curiously enough was
the poor seund of the film recording).

Although the BBC television service
closed down on September 1, 1938, the
sound transmitter later being used to
“bend’’ German navigational beams,
the Germans kept thelr Berlin service
going until November 1943 when the
transmitter was destroyed by Allied
bombing; they also ran a service for
Wehrmacht occupation troops from ihe
Eiffel Tower that actually stayed on the
air until ten days before the Liberation
of Paris in August 1944, Pictures from
this service were monitored on the Kent
coast and it has been claimed that useful
information was obfained from this
Intelligence operation.

Our three-colour eyes

The ftruly remarkable colour-fidelity
that can be achieved with modern tele:
vision based on the fransmission of
three colour signals (rad, green and blue)
becomes more understandable now that
it is firmly accepted that human colour
vision similarly depends on just three
classes or retinal receptors and that these,
also like colour TV, have overlapping
speciral sensitivities,

Apparently these human colour sensi-
tivities. are cenired on viclet, green and
yellow, though spectrally these are not
far away from TV's red, green and blue.

If one could only find a way of stirmu-
lating the brain directly from video signals,
it might be possible to transmit a colour
picture without the need for a picture
tube or having to keep our eyes openl
But of course it we could do that, and
similarly with sound, we wolld be well
on ‘our way to-enabling the deaf to hear
and the blind to see,
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WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS

B!SPATG-IED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/(

P.0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATICONAL

INSTITUTIONS' UFHClAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY

WELCOME. P&P ADD 3p TO ALL ORDERS UNDER £10-00. OVERSEAS ORDERS

POSTAGE AT COST. J\IRISUR FACE.

VAT Exportorders.no V. A, T. Applicable to U.K. Customers only. Unless sialed other - <«
all priges @re exclusive of VAT, Piease add 15%; to totai cost ineluding P & P.

Wa lto:k many mors | itams. ll_{:nysiu wigit I.Il. Woa are sltuated bahind Watford Football
Nearest L R Watford High Slrut. Open Monday to

Saturday 9.00 am-5.00 pm. Ampla Frea Car F:uklng space avallable.

POLYESTER CAPACITORS: Axial lead typa {\.’aiues are [n uE)

400V : 1nF, 105, 22, 303, 4n7, 608, 10m, 150 9p; 180 iep.ezn 7330 11p¢ 470, 680 T4p; 1000 175
T50n, 2200, NP; 330!1 470n -“D s80n S52p; 1k edp;

160\ : 39ucF, 100, 150n, 220n 40 : 330n, 4700 ep,ﬁann mFun 4)15; Ruznp 47 36p.
4000V : 10nF, 150, 20p; 22n 22p; 470 26p; 1000 3Bp; 4700 53p; 1LE 1755,

POLYESTER RADIAL LEAD CAPACITORS (250V) [FEED THROUGH
10nF, 150, 28n, 27n, 5p: 330, 470, 68n, 100n Tp: 150n 10p; 2200, 330n |CAPACITORS
13p; 4700 17p; 680n 18p; 14F 22p; 145 30p; 2ul Hp. 1000pF 350V Bp

EI.ECTROLYTIC CAPACITORS: (Values are in uF) SODV 10.40p; 47 S!p. 250%: 100 85p;

AT, 10, 1-5, 2.0,9:5, 3-3 4-7. B-8, Bp; 10, 5. 47, 32, 50 12p; 63, 100 2Tp 1 5OV 50,
100 220, 259 470 32p; 1000 50p; 40V: 22,33, 9p; 100 129. 2200 33@85 ;4700 S8p; 35\!‘ 10,
3379.33-0 4?032 ,TD‘DO!Q;!‘25V 10,22, 47, 80, 100 8p; 160, ?20«255.-15]:. 470259 B40, 1000:35p;
1500 40p 2200 45p; 3300 77p; 4700 BSp, 16V 10 40, 47 7p. 100, 328 Bp & 220, 330149- 470:20p;

00, TSMGTTD;EEODNPHO\F 100 65 540 1205 1000 14p.
YRE: d50V: 700u)

TAG-EMD

F iﬂp, 00 470[! 165p 3 B4V: 3300 130p; 2500 1109; 30V: 3300
20000+

88p; 2200 89p. 50V: 15,000 295p; 4700 120p; 4000 92p; 3300 98p; 2500 BSB. 2200 85p ¢
2000 $20p ; 30V 470080 ; 25V 15000 195p 5400 120p § 4700 98p 3 3000 85p+ msop.

TANTALUM BEAD CAPACI-
roas 35V 0-1uF, 0:22, 0 38, 0:47,
F,3'3,4-7, 6-8 25V}

21516 10uF 13p sach

& 100 -wp 10V 22, 33 26p 6V
47, £8, 100, 30p 3V : 68, 1004F, 20p

MYLAR FILM CAPACITORS
100V : 0:001, 0-002, 0-005, 0-01uF 6o
0015, B-02, DO-‘-! 0:05, DO&SHF Tp

| POTENTIOMETERS : (RCTARY) |
Carban Track. 0-25W Log & 0-5W |
Linear Valua,
50000,1 K&ZK len, Dnﬂ") Single28p
2 ML =inole g 28
-2 M (2 singie with DP switch 63n
-2 M Q double gang Bip

SLIDER POTENTIOMETER

0 iuF8p0-29p 50¥:0:47 12p | ¢

MINIATURE TYPE TRIMMERS |

2-56:8nF, 3-10pF, 10-40pF 2n
5-23pF, 5-45pF, 60pF, 880F 3ip

COMPRESSION TRIMMERS
3-400F, 10-80pF 30p; 25-1900F 33p
00 500pF 45p 1250pF 58p.

POLYSTYRENE CAPACITORS
16pF toInF Bp; 1-5nF to 10nF 10p.

8op
Seif Stlck Eraduated Be;sls 3o

| PRESET POTENTIOMETERS

|'Vertical & Horizontal

| O-1W S0 0—=5M0 Miniature e
0-25W 100 (2—3-3M £} Horiz 10p
Q-25W 200 02— - TMOT Veart 10p

SILVER MICA (Values in pF) 3-3,
4-7.6-8, 10, 12, 18, 22, 33, 47, 50, 68,
75, 82, 85,100,120, 150, 18011p sach
220, 250, 270, 300, 330, 36, 390, 470,
- 300, 860, 820 16p gach
1000, 1200, 1800, 2200 26p each

CERAMIC CAPACITORS: 50V
0:5pF ta 10nF 4p; 22n to 100n 6p.

EURO BREADEOARD £5:30.

Stability, Law MNolse, Minlature
Tal 5%.

Range Val, 1-88 1004
IW2n24M7  EZ 2p tp
iWege—MT Ei2 2Ip  ip
TW 203210M E12 . 5p dp
2% Matal Fiim 100-1M Ep 4p
1% Meial Fiim5i0-1M 8p.  8p
100+ price-applies to Resutors of
each value net mixed.

RESISTORS: Carbon Fllm, High

|TGS 812 or 813 gas 'and smoke
detector 415p. Socketior shove 30p.

VOLTAGE REGULATORS®
1A dve —s

f45p 7905 230p

145p 7912 220n
145p =
f45p

65p 7905 7ip
G5p
85p
. B5p
B3p

J0L42  gsp
76L1530p  7SL15 65

CA3085 85 LM323K 625 TAASS0 50
TBAGISE 85
7 TDA1412 150 | DIL SOCKETE (Low Profile - Taxas)
LMataK 135 T8HOG 585

LiM3ooH 170
LM3psH 140

LM317K 350 LMT23

SLIDE 250\
14

4 Euis clover  24p
PUSH BUTTON
Spring Loaded

SPST onfefl  8p
SPDT ciover Tip
DPDT 68 Tag B85p

SWITCHES Ministure
Push to Make $5p

ELECTRDN!CS

| LEDs plus clips
’ TiL200 Rad 13
TIL211 17
TiL212 Yallow 18

2% Red 15
2"¥ellowGraan 8
Square LED 35
OCET 120
QRP12 L2
QRPE] 85

2NSTIT
7 Seg O spfays

TILI2C An

T1L313CCth3“‘!E§
TIL32I C An 57115
TIL322 C.Cth 5" 115
DL70d C Cth 3709

=n C. A, 225
LCD 3i Digit
TIL3Z Ini.-Red
TiL78 datector
Opto Isclators
L 48
TIL111, 192, T5p.
TILti6, 317 100p.
Baroraph Red.
Ten ssgment 225p

SWITCHES

| TOGGLE 2A 250V
SPST 28p
DPDT 38p
SUB-MIN
TOGGLE

SP changeover58p
SPST anfoff  Sdp
DPDT 6tags  70p
| DPDT ecjoff . T8p

" DPDT Blased 115p

Mon-Locking
Push o Break 25p

ROCKER: SPST on/off 10A 250V d0p
ROCKER: lliuminated {white)
i Llghis when on: 3A 240V

/-" ROTARY: (ADJUSTABLE STOP} i pals
G 242 way 2p/2-8W, Jof24W, 4p/2-3
ROTARY: Mains: 250V AC, 4 Amp 52;:

Top

€ pini0p: 14 pin 12p; 18

pin 13p: 18 pin 43p;

20 pln 22p; 24 pin 25p; 28 pin 38p; 40 pin 52p,

JACKSONS VARIABLE
CAPACITORS
Dillean

100/300pF  208p Slow motion

500nF 250p DOriva
“B1 Ball Drive.

0 2 365pF with

450D
00 20871 TS 350p

DIODES
Range 2V7
33V

33V 18w

ZENERS

8p sach
Range 3V3 to

SCRs
to Thyristors

A00miN -G A200V 30p

OBA100Y 30p
G-8A[200A 35;
1AB00V

TR L S o Pl
GEBANGRRRaRGE
-

74125

30/L5873

T0/LS674
150

T!IBl
|5€=

fcmos |

4001
pbr
uae.nua

85:4007

4003

18]
13

4520
LINEAR IC's
T2
.rr%m.. 18 pin

95(723
175,733

130741C 8.0in
38747C

130/a1L507

135 AY-1-0212

135 AY-1-13134
1800 AY-1-1320

5 5030

390
m:TBAmaF

Y-
| AY-5-1230

26 CA30NE
26 CA3020
3p|CA30Z3
25/ CA302EA

23(CA3036
25/CA3043
Z5|C AED4E

150°CA3130
B CAZI40.
240 |ICL710BE

4511/DAF 1450
Dial Drive 4103
6136 1 Ti5p
Brum§4mm 55p
0-1-385pF  325p
00-2 365pF - 385p

o b siow:
mutlun dr]ved(l‘lp
C804-8pF 10°15
2550 gF 250p
100, 150pF _ 335p
'L’ 3 x 310pF 725D
00-3 x 25pF 550p

15p sach

NOISE
Z5d 1869

48
58
B5
38
52

BRIDGE
RECTIFIERS
(plastic case)
1A 50V 20 5062 28
1AM0OV 22 133
1A[200V 25 33
1Ajd00V 28 25
1A BOOV 34 45
2A[50V 3% =
DA/00V 44
24200V 45
241400V 53
2A 600V 85
4A1800V 120

DENCOD COILS RDT2 105p
‘DP"VALVETYPE RFCS 1Hp
Ranga 1 to § Bl., RFCT(iemH)120p
Rd. Yl Wht. 82p IFT 13; 14; 15;
1617 110p
IFT 18/1-6 10dp
IET: 13}435
TOC -82p

BOA Valve Holder MWSFR 12p
‘28p MWILWSFR 1200

VEROBOARD 01 015 01
2{ 29 (ce“p:e. clad) fplam)
=
3 * % !52 5&; Jip | GA 100V 73
:§ 32 555 =p  — | 6AI200V 18
682p &7p | — EA/4D0V |
168p 138 |

*

2% 2p aY1a4

3 x 28p 1B0p 120p | We stock a

£ | VMIE DIL
0

TRIACS
JA100V
BAZ00V
JA400V

NERBucunmnnamoam

B2
g

== 183p | wide sefection
Putof 35 pins 22n | of  Electronic
Soot lace cutter i05p | Books and
Pin Insertion toel 144p | Magazines

1EAS00V 150
| ‘s5As00V 205
| BlAG | 25A1000V482p
5TR T26000D 420

Eueryday Electronics, My 1980

anatcgERRRBERR

‘MJE2usS

L e e D e Py

MJ2e55 1]
MJESS0 54
MJEZTD 5§
MJEST1 54
23
MJE3056 70
o6
38

3
40
MPFiDE 4o |1
MPSAGs 15
MPSADE 16
MPSAT2
MPSA55

Xk
RENER

HEY AnnSsngUNsEaRERe
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STOCKING UP

TH‘IS month we suggest a range of
capacitors for the new construc

tor fo purchase as part of an initial

stock of components.

Capacitors are not used fo the
same extent as resistors, but they do
‘come in a variety of forms, shapes
and sizes, fo say nothing of the
capacitance values,

Therefore the holding stock will be
numerically much smaller than in the
case of resistors. On the other hand
the choice of actual types and values
is more difficult. In the tables below
we have set out our recommendations
concerning type and value. This
selection of capacitors should meet
mest general requirements.

NON-POLARISED
CAPACITORS

Capacitors are classified according
to the material used to form the
dieleciric. (the insulating surface
between the two “plates” of the
capacifor).

Table 1 lists the more frequently
used values and the types of capacitor
in which they are available.

Recommended minimum gquantities
are in italics. If rescurces permit, it
would be wise to multiply all these
gu;a.utities by a facter of two or even
ive.

FOIR
BEGINNERS

POLYESTER CAPACITORS; 'These
are widely used and cover the middle
range of capacitances: typically from
0-014F to 2-0pF. Tubular, tablet and
block forms are common. Tolerance
10 and 20 per cent.

CERAMIC: These include the smallest
capacitors and range from 1-8pF to
(0-14F) typically. Close tolerance,
low loss, and high stability are their
important characteristics. They are
small, thin disc- and plate-shape com-
ponents,

POLYSTYRENE: These capacitors are
available in the range 10pF to 0-1uF.
Thus they cover very nearly the same
range as ceramics. They have a better
electrical performance than the
ceramics, and are available with close
tolerances such as 5, 21> and 1 per
cent. However polystyrene capacitors
are rather more expensive and are

only used where their special charac
teristics are esseniial.

Polysiyrene capacitors are tubular
in shape and rather mwore bulky than
ceramics,

ELECTROLYTIC CAPACITORS

Electrolytic or polarised capacitors
are a special case. They provide quite
a large value of capacitance, but must
be connected right way round in
circuit. They are made with spedfic
working voltages, which must not he
exceeded in practice. It is however
permissible to use them at a lower
voltage than the stated working volt-

age (WV).

Generally, always follow the recom-
mendations given in Component Lists
for projects and use the specified
type of electrolytic.

Table 2 gives a selection of electro-
Iytics that should cover many needs.
A working voltage of 25V is adequate
for most battery operated projects.
The higher rating of 63V has been
given for the three smallest capad-
tors, since this is the lowest WV in
which they are available.

Electrolytics are available as
“double-ended” types with the con-
necting leads emerging from either
end; also as “single-ended” types with
both leads at same end of component.
Double-ended types are recommended
for the present purpose, see illustra-
ticn in Fig, 1.

Some typical capacitors drawn to scale
and showing fheir characteristic physical
forms. The electrolytic is a double~ended
type with axial leads.
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HERE IT IS!

Casio’s new SUPERCALC!

You always wanted a calculator that does everything
except make tea-

8108-35B Alarm
Chronagraph

Stainless steel. Mineral
glass. Water resistant
5SYEAR BATTERY
Hours, minutes, seconds;
day; And day, date,

month and year, 12 or

24 hour display, 24 hour
hour alarm, hourly chimes.
Stopwatch from 1/100
second fo 7 hours; nef,

CASIO FX-8100

46 scientific functions, clock calendar, alarm,
countdown alarm, interyal alarm timer,
hourly chimes, 1/100 sec stopwatch

ONE YEAR BATIERY LIFE (approx used continuously).
LC Display; 8 digit mantissa plus 2 digit exponent. 5 level

parenthesis, full access memory. Trigs, logs, hyperbolics,

standard deviations, co-ordinate conversions, sexagesimal
to decimal conversions, fractions, percentage, cubs roots,

sign change, Tegister exchange, Pi entry etc.

CLOCK. displays hours, minutes, seconds, a.mfdpm and day.
ate, month

CALENDAR pre-programmed to 1999; d.ay,
irf year. 24 hour ALARM, hourly chimes. Countdown

ARM TIMER, interval (repeater) ALARM TIMER or
1/100 second STOPWATCH measuring net, lap and first

and second place times to 10 hours. 6- 370 % 129mm
(# <23 ¥ 5% inches) Leatherette wallet, RRP £27-95

Only £24-95

Mini SUPERCALC‘

FX-T100
1 YEAR BATTERIES
30 scientific functions.
As FX-8100 but 8
digits, without
hyperbolics; fractions -
and calendar. Only
1 countdown alarm
timer (repeat) or stop-
watch function. Alarm
and hourly chimes.
® 2% 37
atherette wallat

Comprehensive display’

Be the first with
THE MIGHT CHIP

The *““in’” pendant
for 1980

Winner of the
1980 GIFT AWARD

(Fashion and personal
#CCEess0Ties)

Features a genuine metal
oxide silicon

EPROM (Erasable
Programmable Read
Only Memory) chip, set
in & 9ct. gold, ora sterling
silver, clasp. Apgrox,

1% %4 < 3/16 inch, 1lgm.
Bupplied with a leather
thong.

Sterling Silver £30
9¢ct. Gold £69

Latest 1980 models
Around 305/ off!

TS2 Alarm Chronograph

of houss, minutes,

seconds, day, date and
month. 24 hour glarm

and hourly chimes.
Stopwateh from 1/100
second fo 20 minutes,

then seconds to 20 hours.
Upper display-lap times.
Lower display-total time,
S/Bteel encased—8mm thick

£3 12-8
:ma&ss

Tap and Ist and 2nd place

(£34 95) £29.95

$50)S-36B Chronograph

Similar to above but with dual time (12 or
24 hour) famhty in lieu of alarm and chimes

83QS-41B Alarm

Chronograph.
S/5 encased.
Mineral glass.
Water resistant.
IYEARBATTERY
Hours; minutes,
seconds, date,
am/pm; or hours,
minutes, alpha day,
date amjpm. 24
hour alarm. hourly
chimes.

Stopwatch from
1-10 second to 12
12 hours; net lap
and Ist and 2nd
place. Nightlight.

ONLY £24.95

F-80 As above but with black resin case/strap with 5/5
back and front trim
£19-95

(£27-95)
£24-95

NEW SCIENTIFICS

Casio FX-100

LCD, 10 digits, 44
scientific functions as
EX-8100 above but
‘with 6 levels { ).

FIX, SCI. NORM.
ENG, RND znd RAN
in lien of hyperbalics,
Y- 7,300 hours battery
‘} 3 3 5% inches.

£15-95 (£17-95)

FX-81 £12-95. FX-330 £15-95. FX-310 £17-95.
EX-310 £19-95. FX-2600 £19-93. FX-3200 £21-95.
EX-301P £54-95. FX-302P £74-95, FA-1 £19-95,

Melody 81.11 nofe melmiy maker
(£24-95) £22-95

Musical alarms
(two), countdown
timer, hourly
chimes, Stopwatch.
from 1/10 second
to 12 hours: nat,
lap, 1st & 2nd pL
Calculator \u'n.h full

plus front buttons.

ONLY £47-50

TS5 World Time/Alarm

TWG alarms, local and
world time. Hourly,

chimes. Hours, minutes,
seconds, day; or hours
minttes, day, date, month.

T51 Alarm
Chronograph with
Countdown Alarm

Hours, minutes, seconds.
upper ay;

date, month. Alarm and
hic ur!}’(chjmesd Cc!un.idawn
alarm (upper display.
Stopwatch from 17100

sec to 12 hours; net, lap
and 1st & Znd place times.

Only £57-50

C~80 Calculator Watch

memory, ¥i.
516 4% 23"
1 year batteries

Woerld time mode dispiays an
atlas, Each of the 19 time
zones fiashes when selected.

(Finger-touch keyboard)
Hours, minutes, seconds;
_amipm, day, Day, date,
maonth auto calendar Dre-
programmed to 2009,
Professional 24 hour
stopwatch; net, lap, st &
2nd place to 17100 zec.
Dual time. § digit
calculator. Mightlight,
Water resistant, Glass,
Black resin case/strap.
44:9<35-8%10-2mm
ONLY £24-95
New lower prices. FBC now only £9-95
F-200 now only £12-95. 95 QS 328 £16-95
LADIES CASIO WATCHES from £12-95

Send 25p for onr illustrated catalogue of cv.no znd Seiko
‘OUR RETAIL SHOP

Prices include VAT,
or phone your A

Send your cheque; P.O.
or BARCLAYCARD

number to:—

Everyday Electronics, May 1980

products
IS MOVING! PERSONAL (ATLFRS PLEASE TELEPHONE FIRET

NEW! Casio PW-81
Card size clock, calculator, alarm, hourhy chimes.
Full memory, %7 3/16 % 3§ 23 inches.

£14-95

BARGAIN BASEMENT

Clearance offers whils stocks last.

95(5-32B Chronograph, Chrome PL

£16:95
CQ-82 Desk clock/calc. 4 alarms  £13-95
H)-21 Clock/calculator £8-95
UFO Master Blaster (£24-95) £16-95
Grandstand Adam Simon L3 £16-95
Grandstand 4-in-1 (£24-95) £16-95

TEMPUS

Stainless £79-95
Gold pl. £99-95

H 127 Digi/Ana

Independent analogue display.

Digitdl hours, minutes,

seconds, day; And day, date,

month. 1/100 second stop-
watch to 20 minutes, then
seconds to 12 hours. Net,
lap and 1st & 2nd place;
Single or dual counters.

Dept. EE, Beaumont
Cambridge CB1 1DB.

Ouly £69-95 (£95)

164-167 East Rd.,

Cenire,
Tel. 0223 3128

5
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VERO ELECTRONICS LTD RETAIL DEPT.
Industrial Estate, Chandler’s Ford,
Hampshire SO5 3ZR

Tel: (04215) 62829

The Vero range of wiring ;

accessories are all highest quality
‘professional’ products, carefully selected to ease
your interconnection problems. There’s a full range
of pins and DIP sockets (including low-profile) for
solder or wire wrapping techniques and the popular
Verowire prototype wiring system.
Add these to our established range of boards, boxes,
frames and cases and you've got all you need for
your project. It’s all in our catalogue — just send
40p. and it's yours by return.
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Eversure =

by Anthony John Bassett

As BOB arrived once again at the
Laboratory to be greeted by the
Prof., his mind was full of thoughts
of the Simulated Space Environment
which the Prof. had produced with
the aid of a giant vacuum chamber

eguipped with a wide range of elec-

ironic equipment; compuiers and
jasers, eleciron-guns and other beam-
producing equipment for experiments
pn energy beams, and many other
applications of yacuum elecironics,

The Prof’'s experimental robots
conld enter the vacuum chamber
through the air-lock and Bob could
sce through the large windows that
they and the Prof. had been at work
installing more equipment.

FLYING SAUCERS

“Your Space Environment Simula-

for looks more like real space ex-

ploration equipment every time I see
it, Profl I dream that we might even
take a real space-trip in it!”

“Then you’ll be initerested in my
Jatest experimental device, Bob.”

“Wow, Prof. are you going to furn
the experimental gravity control down
past zero, and actnally take-off and
Hy in the vacuum-chamber?”

“No, Bob, Iast time I tried that it
cansed yet another flying saucer scare
around here, and also a UEQ defence
alert. T had quite a dificult job
dodging the modern radar trackers
and the latest batch of highly sensi-
five UFQ detectors which have been
huilt by investigators of such pheno-
mend.

Ewveryday Electronics, May 1960

RADAR JAMMER

1 had to rig-up an emergency radar
jammer fo produce piciures of
hundreds of flving saucers all over the
radar screens for a short time whilst
I gave them the slip and got back
here safely! It must have caused guite
a flap!”

“How does a radar jammer work,
Prof?”

“When a craft is being scanned by
radar, receiving instruments on board
can detect the radar beam. To jam
the radar, the craft may then transmit
a series of pulses of emergy at the
frequency of the radar beam. This
results in a number of faise images
on the radar screen o confuse the
radar observer.

“Just as with TV games, electronic
gircuits operating in synchronism °

with the scan frequencies of the TV
set can produce a great varieity of
images on the TV screem. So, by
detecting the scan frequeandes of the
radars and iransmitting a variety of
synchronous pulses, a whole range of
interesting ‘objects’ can be made fo
appear on the radar screen to divert
the operator whilst the craft escapes!

“The radar Jamming beam or
broadcasting can produce an almost
endless series of replicas of the image
of the craft to appear all over the
radar screen. It is amazing what can
be carried on a beam of emergy and
your imterest in the study of various
energy beams and their widely differ-
ing properties can lead you to some
fantastic discoveries!

ABOLITION OF SPACE

“Seme investigators consider that
force fields can cause matter to be-
come organised into objects whose
structure and funcon are direct
results of the ‘originating’ force fields,
which are in seme cases considered
to precede and ‘mouid’ the objects,
which may include living creatures!”

“But Prof., if that is so. won't it
result in the abolition of space itself?
Because magnefic, elecirical and
gravitation fields can extend for in-
finite distances in space, if they were
teally responsible for the formation
of objects and living creatures, surely
space would soon become so filled-up
there would be no gaps left in it!”

COMPLICATIONS

“If that were so, Bob, we could all
retire relatively smarily at a speed of
c—Ac inte our brand new indi-
vidually pre-packed black holes, but
fortunately things are more compli-
cated than that. In most known
instances, for example, force fields
merely act in readily understood ways
to guide the formation of cbjects.
and the growth of crystals, for im-
stance, is an example of this which is
taught in many science classes, Here
an object is formed under the in-
fluence of electrostatic field forces
with no danger from black holes or
other apocalyptic phenomena—the
force fields merely acting to guide
the atoms and molecules into places
in the crystal latfice struchures.
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REPLICATION BEAM

“With other objects less regular
than crystals the picture is more com-
plex and my latest experiment uses
energy beams to infiuence the force-
fields in space to induce the formation

whose energy may be travelling in
differing directions or in the same
direction, may quite readily be con-
gruent with one another and produce
interesting and sometimes compli-
cated combined effects!’

sparkle and a sudden loss of weight,
the statue faded from Beb’s hand,
and at the same time the crystais on
the sczle returned rapidly fo their
customary weight and grey colour.

“Will this work with living

of replicas of objects, in regions “That's right. Bob. Now watch ETCRINTCS Hig, Prof?” o :
where interfering energy-beams have this!” . D&{;es, gfh’ 3'3 3 11t. dBOb thhm;}fe]ff
produced congruent antinpdal and Srotion Si=Ee 35% taﬁ gs e ;).'
nodal structures in the fields which TELE-PORT OUce agdinl operais € CEViEs,

exist in space.”

“Prof., the ways in which force-
fields and energy beams can influence
one angther, and in turn influence
material objects are fascinating areas
for adyanced study—but how ecan
antinodes and mnodes be congruent
with one another?”

SCIENCE FAIR PROJECT

“An apparatus for demonsiration of
the existence of congruent nodes and
antinodes would make a good prac-
tical ocomstruction project for your
School Science Society, Bob, and
could make a good, entertaining and
educational Schoel Fair exhibit. Think
about if; such a project could demon-
strate simultaneously a nomber of
scientific principles and there is
plenty of ‘scope in it for the use of
electronics!

“It would be quite easy, for in-
stance, to arrange that the nodes and
antinodes of a microwave low power
field, for example, should be con-
gruent with those of, say, an acoustic
field of the same, or different wave
length, and with the different forms
of energy travelling in fransverse
directions or at varigus angies. Then,
of course, there are quite a variety
of mechanical shear or transverse
waves, compression waves, surface-

displacement waves and sc on, to

experiment with, which could make
spectacular mystifying and educa-
tional displays where luminescent,
reflective or refractive media can be
used.”

“I understand now, Prof! The nodes
and antinodes of different fields of
standing-waves or interfering waves,

The Prof. placed a small metal
object upon a2 low pedestal which was
surrounded by strange elecironic
sensors connected te an energy beam
projector apparatus.

When he operated the apparatus,
Bob saw that, just for a moment, the
metal statue seemed to be surrounded
by a phosphorescent halo of Light, and
also to glow with a light which
seemed 1o come from within the very
core of the solid metal.

But the statue seemed to come to
no harm.

“This is because.” explained the

Prof., “what I am doing is merely

making a record of the structure of
the object—it does no more harm
than taking an ordinary photograph.
Now, -the beam-projectors are set to
focus and converge on that table.
Waich, and alsoc observe carefully
what happens fo the small heap of
grey crystals on the pan of the nearby
laboratory weighing balance.”

The balance tilted sharply as the
crystals turned from the grey of lead
sulphide to the yellow of sulphur, and
thus rapidly lost weight. Bob saw that
one of the Prof's experimental robots
had to remove quite a lot of weights
from the oppesite pan before the
scales would balance again. At the
same tme a shimmering replica of
the small lead statme formed on the
table, The Prof. picked it up and
handed it to Bob.

“It is identical to the original,” Bob
explained, “down to the iast tiny
scratch—and Tl bet it weighs exactly
the same.”

“Yes—the Robot has just confirmed
that.” The Prof. switched the machine
into reverse, and with a shimmering

time with the assistance of a couple
of his robots, Bob seemed to find his
whole body and consciousness filled
for just a moment with a filash of
shimmering light Then a perfect
replica appeared on the table a few
metres away, together with another
replica of the Prof’s lead statue which
was still on the pedestal of the Rep-
lication Machine.

As Bob picked up the statue and
examined it once again, his replica
on the table picked up the replica of
the statue and examined that.

After a short time the Prof
switched the machine inte reverse
and once again the replicas dis-
appeared. Bob stepped down from the
pedestal.

“That was amazing!’ he reported to
the Prof.

“As I was examining one side of
the statue, the replica was examining
the ofher side, and so 1 could see
both sides of the statue: simul-
taneously. Alse I could see you in
close-up with my own eyes, and from
a distance through those of the
replica. I could see the whole Iab
from two standpeinis, like being in
two places at once! Really great!
Want to iry it again—but tell me;
can this machine produce more than
one—several replicas simultaneously.”

“That is possible Bob, bui the
mental and psycholegical problems
would be multiplied, and could easily
reach dangerous proportions even
with one replica of an unbalanced
person. So my next Exiraordinary Ex-
periment will be aimed nof at increas-
ing the number of the replicas, but
the distance to whichk they can be
projected!”

To be continued

The Adventures of Tanty Bead

By Matthew Reed

WHAT GIVES, LIONEL?
YOU'RE NOT LOOKING
VERY BRIGHT!

R )

THAT'S ALRIGHT LIONEL.
YDU COME WITH ME. 1 KNOW
fl CHAP WHO'S HELPED
THOUSANDS OF LEDS WITH

SID E. CUTTER

YOuUR PROBLEM!

CHIROPODIST % LEG SURGEON

IN THE EE. sfor'r r = -

ALERT BUT THEY  |IE = =

SAID M TOQTALL, | == = =
TANTY. e = =
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Practical Elecironics March issue.
simulated fascia.

The P.E. Traveller fits easily in or under
Complete with instructions.

[B[Tiv]

CONSTRUCTORS PACK 7

ALL THE PARTS T0 BUILD THE
PRAGTIGAL ELECTROA

The pack contains all the electronic components to buiid the
radio, you supply only the wire and solder as featured in the

The P.E. Traveller features pre-set tuning with five push CONSTRUCTORS PACK 7A

button options, black illuminated tuning scale, with matching Suitable stainless steel fully

rotary control knobs, one, combining on/off volume and retractable locking aeriatand
_tone-control, the other for manual tuning, each set on wood speaker (approxb”x4”)is

The P.E. Traveller has a 6 watts output, negative ground and . ;
incorporates an integrated circuit output stage, a Mullard iF £1.95 per Pack, p &p£1.00.
module LP1181 ceramic filter type, pre-aligned and

assembled and a Bird pre-aligned push button tuning unit.

o w%;

ELLER

G e r@_\

available as a kit complete.

Pack 7A may only be purchased
at the same time as Pack 7-
dashboards. NOTE: Constructor’s pack 7A
sold complete with radio kit

£15.20 including p&p.

323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Ony.  330-5%0 .
214 HIGH STREET, ACTON W3 SNG. Mail Order Only. No Callers.  Closed Thursday

AMPLIFIER KIT

An opportunity 10 build your own | 2 watts per channe! sterss amgpiifier
with up-1g-the-minute fesivres. To compiets you just spply scoewes,
connecting wire and soider, Featuras inchuds din input sockets for
ceramic carridga, microphone, tape of tuner. Guiputy—tpe. 2psaicers and
Iveadphanes. By the prexs of 2 button it transforms into @ 24 watt mono
disca amplifier with twin deck minng. The it incorporates 3 Mullass

LP1 183 pre-mmg madule, plus 2 powsr ampifier sssembly iits. Abs
festured & slider lows] controls. rotary bass end trebie controés and § posh
button switches. Sitver finish fesca panel with matching imebs. Fasy i
smemble teak wimulste cabinet and ready made metal work: For furthar

inturmation nstrociioas are avlable price S8p Fras

Siza §U" T BN 247 appro with &t

MOTE for uan with & o' 8 ohms speakars.  plp £2.55 I
TWO WAY SPEAKER KIT To suit shove smp. Comprising 2.

8" spprox Phillips bese unit, and 2. 312" approx twastars with
2 crossover capacitors £4.85 p&p £1.65,

Avnilabis saly ta first time purchasers of the 12+ 12k

S0WATTMONQ
DISCO AMP

£30.60¢

plp £3.20
Sirw apgrox T X 5% x BT i
50 watts rmz. 100 watts paak sutput Bij features incloda twa disc inguts,
bath for ciramic cartridges, tage input snd microphons input. Lavel mixing
coniroks fitted with infegral push-pull swilches. independent bass and trsble
conirals and master volome.

casecmene | £76.00 2% =

u ar Seromce werserac {100 WATT MONO S0

DISCO AMP B s

AUDIOMODULESIN e gl it S e
Mﬂﬁs

PLUS INTER DECK FADER for perfect graduated change from meord deck Mo, 110
Hio. 2 or vice versa. Prz fada lees] control [PFL] lets YOU hear next disc befors
: mnmvummmmlmumlmmmsm-m ke

guurm EMI SPEAKER BARGAI
PRICE T o woe wih ol

swvound. 3" Goodman rwestar
crossover componants and arcun
diagram. Fraguency resgonse 20 Hz
1w 20 KHL Power Iun:ﬂmu 15 watts AMS.
200 watly max e

& obm impedana

s L

prerpack  oEE DUR PRICES £1825

P :
1 ACK1 ZzIPH173 10w Mwmuwau&mmmm Par pair

+ 1 LP1182/2 Staven e amp for cammic and i
"~ DURPAICE pép £4.20
Il!ﬂ £1.10

PACKZ 2:I.F1'I?3'anrRMSummpmanlmampmﬁnlus Bsn Pznn £25 50
i i il Balt drive chassis wntable =

+ 1 LP1184/2 Sterao pre amp for magnetic. ceramint and audliary

inpts. G il Semi-sutomatic, cuemg davice. php £3.00
ithus. ouence 7 B8 o0 £115 | Sure 75 6 Mopnote cadoe
T T T T 1o SUit.
ACCESSORIES Suitable mains powsr sipply parts, consisting of Sedliies : .95

mains transiormar, bridge ractifisr, smoothing capacitarand sat of rotery
steren coatroks for reble, Gass, f ou
volums and balancs. jplun plp £1.80

Two Sguﬂ(cr it Comprising af twe 8" x 5 approx. 4 ohm
bass and ten 3157 15 ohm midrenge: twealer with mumnmm
spundie adaptor ieafly suted lo! hnmn

s £8.05 e

B Mangal sngle play

s record deck wolh Buto
retum and coeng lewer, med with sieran
ceramic cartndge 2 speede with 45 1 pm

30+ 30 WATT STEREO AMPLIFIER
Wiecount IV unitin teak simaiate cabime? Siver finish rotary controls and
pushbumions with matching fase:a. red mains ndicator and siero jack socksr
Functions swiich for mic magnetic and crystal pickups, tape tuner and Zumlary_
Raer ponel faatures fss hoider DEN speakar and inpot sacket 30 + 30 wans
RMS 60 + B0 watts pask for use with & 1o B ahm spaskors,

- Saa 14%7 23" 2 107 approx.

BUSLT AN| TO

Farsenal Shoppers EDGWARE ROAD LONDON W2 Tek 01-723
z===

R ' } v c HiFi record gi:‘w “sn%ﬂblglt drive complete with GP401 magne:
canridge—LIMITED
uw&'rm OFFER AT £27.50 compires.
BUYER COLLECT BHLY.

323 EDGWARE ROAD, LONDON W2

21AHIGH STHEET ACTBN W3 BNG .
e [y
‘"nmmmwwmm conmuummma;m. OUR £Il 95

MOTE: Parsons uader 16 yaara wot served without paraat’s sutharisasion, Listed price over £30.00. [4i{|F3 pP&p£2.50
8432 8.30am-530pm. Cloved all doy Thersdsy  ACTOM: Mail Order owly. Ro caliers G00OS DESPATCHED TD MATRLASD ABD I IRELANOD DBLY
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TWHE Y8

Build the World Famous

CHRDMA~CHIME

Give your friendsawarm weicome'

This kit has been carefully prepared so that practically anyone
capable of neat soidering will have complete success in building it
The kit manual contains step by step consiructional details
togetherwith a faultfinding guide, circuit description, installation
details and operational instructionsall well illustrated with
numerous figures and diagrams.
® Handsome purpose buili ABS cabinet
@ Easy to buildand install
@ Uses Texas Instruments TMS1000. microcomputer
® Absolutelyall partssupplied including |.C.socket
® Ready drilled andlegended PCB included
@ Comprehensive kit manualwith full circuit details
® Mo previous microcomputer experience necessany
@& All programming permanently retained is on ¢chip ROM
@ Can be built inabout 3 hours|
& Runsoff 2 PP3typebatteries.

9 Fulha Guarantsed

; TMS 1000N MPOOZ7AMicro-

campuferchip. avallable separatelyif

required. Full 24 tune spec device

supplied with data sheetand fully
teed New low price only £4 S5inc. p&p

EER R R R "‘““'2-‘?-‘.-55 ey

F!/C MODELLERS - LISTEN
FOR THE C.B. MENACE
GET A 27MHZ MONIT

Audibly confirm your channal’s clear.
Tunes over whole 27mhz model band.(CB)
Receives normal broadcast AM/FM
bands as weil.
Sensitive with telescopic aerial.-
Tetally portable.
Runs on standard batteries.
This mt thrae band Superhet receiver
notonlypro e service,
checking your channe! and TX, but
gives normal broadcast reception
mmn you neadit as well.

lessthen Servo, you'll
ﬂnd it cheap and reassuring insurance|

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GJ.AR.‘\NTEE
PLEASE ALLOW 7-2| DAYS FOR DELIVERY

I

Chromatronics, Riverway, Harlow, Essex.

T T I e e T T T T e e =
Please send me: E&is/0,
TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.
NAME
ADDRESS

I enclose cheque/PO value £
or debitmy ACCESS/BARCLAYCARD account no.

Tl
o e |

Signature _

CHROMATRONICS

GIVE US SPAGE

YES WE'VE DONE IT AGAIN—ANOTHER
HUGE PURCHASE OF COMPONENTS
HAS ARRIVED AND OUR STORES ARE
OVERFLOWING WITH BARGAINS. SO
HERE’'S YOUR CHOICE:—

CUT OUT WHOLE COUPON—ADD
MONEY, MARK NUMBER OF PACKS
REQUIRED IN BOX

1. MINIATURE FM TRANSMITTER

KIiT. (No case). Transmits up to 500 yds

to any FM Radio. Building instructions—

all components. This item is not licens-

able far use in UK. £6-00 []
2, RESISTORS—our giant pack, mini-

mum quarter kilo, of assorted resistors—

all types. £1-00 []
3. TELEVISION GAMES CHIP (colour)

AY3-8600 by General Instruments—bail

& paddle, tennis, hockey, soccer, squash

practice, grid ball, basket ball. Includes

data. £1-00 []
4. TELEVISION GAMES CHIP (colour)

AY3-8550 ball & paddle, tennis, soccer,

squash. Includes data. £1-00 [
5. ZENER DIODE PACK—15 assoried

high & low wattage zeners—mixed volt-

ages. £1-00 [ ]
6. 20 ASSORTED TRANSISTCRS—

no junk—all working branded—plastic

and metal cans. £1-00 []
7. TERRIFIC VALUE—our capacitor

packs (100 approx.) may include discs,

mylars, electrolytics, polyester. £1:00 []
8. DIODES—20 assoried. May inciude
signal, planar germanium rectifiers. £1-00 []

9. ASSORTED POTENTIOMETERS
AND PRESETS—carbon, wire-wound,
rectillinear, etc. £1-00 [ |
10. MULTIMETER BARGAIN—Essential
{o every experimenter. 20,000 22/V, -5-
1000V AC/DC, 50 ©A5-500mA, 10 Q-10K.
Plus unigue built in 465kHz 1F align-
ment oscillator and 1kHz Signal Tracer

—robust protective case, leads. £9-95 [ |
11.25 WIREWOUND RESISTORS 2-10
watt, many useful values. £1-00 []

FREE—AIl orders over £10 get a free
junk box filler pack. Lots of useful
bits. (My order is over £10). FREE [

Arrow Elecironics Litd., Leader House,
Coptfold Rd., Brentwood, Essex CM14 4BN

ONLY PACKS 1-5 INCLUSIVE AVAILABLE FOR
EXPORT.

Prices include V.A.T., POSTAGE 40p but free if you
order £5 or over to: {your name and address)

Please print clearly and give your postcode and post with
cheque, postal order or cash to:

ARROW ELECTRONICS LTD.

LEADER HOUSE, COPTFOLD ROAD,
ESSEX CMi4 4BN.

OR you may collect at our shop (open 9-5 Mon.-Sai.
Closed PM Thursday).
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Signal Sources
In an earlier article | covered the choice

of a multimeter, ‘and in the next articls

or so | want to cover signal sources.
These can be very broadly defined as a
signal that is injected into equipment
in order to ascertain whether it is working
withinits parameters, or if itis not working,
fo ascertain where it has failed. Such
sources cover a vast range: from the
‘“tickle! induced into sensifive stages by
an educated finger, to the more sophisti-

cated sources. It is these that | want fo

discuss.
Let us start by drawing a division be-

+ween the source that is very closely-con-

trolled for frequency and valtage accUracy,
and that which is less closely conirolled i
atall. The formeris defined as a generator,
the latter as an oscillator.

A.F. Sources

If you are an af. or hi fi iype then you
will almost certainly be interested in

‘such sources as a means of checking

your equipment, or if you are into design
work, of checking your designs. What
should such a source offer? Opinions
differ, but my order of priorities, in de-
scending order, would be:
1 Very low distortion,
2 High frequency accuracy
3 High veoltage output accuracy
4 High resefting accuracy of
frequency and voltage
5 Wide frequency range
6 Square wave output
Having detailed my order of priorities,
let me now justify them! Most modern
audio egquipment has distorfion flgures
that are extremely low, and if we are to
measure thess, or design amplifiers
that are similarly rated, then our signal

source must have an ouiput ithat has
distortion flgures that are very much

‘lower; a factor of %10 is net unrealistic

for work of the highest calibra.
Faced with eguipment with a distorfion

“figure of 0-01 per cent we must use a

source that has, at the most, 0:001 per
cent distortion. It is possible to reduce
his distortion figure, but then our resulis
will be less reliable.

Frequency Response

For the plotting of frequency response
curves, a high degree freguency
scale calibration is necessary, and ihis
zlso helps when “spot'’ freguencies
must be set. Greater accuracy is possible
if the frequency varying element—aimost
always resistance or capaciiance with
modern designs—has some form of slow
motion tuning incorporated. This has
the additional advantage of permitling
freguency sweeping to be effected.
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WORKSHOP
MATTERS

By Harry T. Kitchen

Arnother important factor is freedom
from frequency voltage bounce, an
effect where the output voliage literally
bounces up and down when the frequency
is altered. It is very difficult to make any
source completely free from bounce,
but it should be closely controlled, and
should settle down very rapidly.

The output voltage should be closely
controlled so that it is possible to accu-
rately set any required voltage. This
can be effected by calibrated attenuators,
sometimes complimented by an output
meter that monitors the voltage applied
to the attenuators. There should be at
least two attenuators, one for the coarse
adiustment of output voltage, the ather
for fine adjustment.

Both frequency and outpui voltage
should be capable of being reset fo any
previously set figure, and should be
adequately buffered s¢ that neiher is
affecied by any exitemal loads. This
is not always the case with simple cesigns
where the oufput Is extracted direcily
from the oscillator, and it is quite possible
to alter both frequency and output voliage
by an appreciable amount by varying
the load applied to the output terminals.
This can invalidate any results obtained;
as such, simple designs must be used
anly for non-critical work.

Although it is accepied, by tradition,
that the audible frequency range is from
around 20Hz to 20kHz, the source must
possess a much wider frequency range,
ideally 18Hz fo 100kHz. Such a wide
freguency range is essential fo check
reproducing equipment for vagaries that,
though they may well be outside the
audible bandwidth, may yet affect the
reproduction.

Subsonic instability may be inaudible,
yet it can modulate the reproduced
signal and cause audible distortion.
Similarly, supersonic instability may be
well above 20kHz, yet it can degrade
the signal and in exireme cases it is
not unknown for multi-unit 'speakers
to have the tweeters ruined through over-
heating of the voice coil due fo an amplifier
oscillating vigorously and applying an
almost perfect square wave to the
‘speaker. With a wide freguency source,
the amplifier can be checked for mis-
behaviour at both ends of the frequency
spectrum.

Square Wave

If you own an oscilloscope you will
find & square wave output invaluable,
This is, in-comparison te the sinewave
output we: have so far considered, a
signal having perfectly vertical sides,
and perfectly parallel tops and botloms.

The square wave is usually derived
from the sinewave oscillator and thus
has the same frequency. The two outputs
sometimas share the same cutputierminal
and attenuators, though separate atienu-
uators and output terminais Increase

the versatility of ihe insirument Since
both waveforms can be used simulian-
cously if desired.

The great atiraciion of & sguare ways
is the ease, and spesed, wilth which i
can iell the practised user ihe charac-
teristics of the eguipment through which
it has passed. If the vericals siope and
the originaily sharp corners are rounded
off, it indicates a poor high frequency
capability. ;

Sloping iops and bottoms indicate
a poor low frequency capability. The
greater the sloping and rounding-off,
the worse the h.i. or |.f. response.

Supplies

Lasi, but not least, the power supply
used for the source, and the case in
which it is placed. Batieries are expensive,
and if the equipment is much used, have

-a limited life. A mains supply thus seems

1o be atfractive.

For certain work the mains power supply
is no disadvaniage, but at low levels the
mains freguency of 50Hz, and some of
its harmonics can cause problems.
For crifical low level work | believe that
there is no aliernative to batiery power,

_expensive though it may be.

For screening, a metal case is essential,
but this should be well insulated on the
gutside, by the liberal use of paint or
Vinyl covering, so that if two casas fouch
there is no wunintentional earlh path
between them that may cause problems
with earth-lcops.

I's so easy and tidy with the
Easibind to file your copies
away, Each binder is designed
to hold approximately 12 issues
and is bound and blocked with
the Everyday Electronics logo.
Gold letraset supplied for self
biocking of volume numbers
and years.

Price £4:10 including post-
age; packing and V.A.T., Why
not place your order now and
send the completed coupon
below with remittance fto:--
IPC Magazines Ltd, Post Sales
Dept, Lavington House, 25

1
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|
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First the EurcBreadBoard
Now the EuroSolderBoard

Indispensible
for the professional

Design ona EuroBreadBoard — Instal on a EuroSolderBoard

First the EuroBreadBoard

Will accept 0.3 and 0.6 pitch DIL IC's, Capacitors, Resistors,
LED's, Transistorsand componentswith up to .85mm dia leads.

500 individual connections PLUS 4 integral Power Bus Strips along
all edges for minimum inter-connection lengths.

All rows and columns numbered or lettered for exact location
indexing (ideal for educational projects)

Long life, low resistance (< 10m ohms) nickel silver contacts

£620 each or £11.70 for 2

Now the EuroSolderBoard

New 100mm sguare, 1.8mm thick printed ecircuit board with pre-
tinned tracks identically lsid out, numbered and lettered to Euro-
BreadBoard pattern.

Four 2.5mm dia fixing holes.

£2.00 for set of three ESB’s or

And don’t forget the EuroSolderSucker
Ideal for tidying up messy solder joints or freeing multi-pin IC’s, this
185mm long, all metal, high suction desoldering tool has replaceable
Teflon tip and enables removal of molten soider from all sizes of
pcb pads and track. Primed and reieased by thumb, it COStS only
£7.25 including VAT & PP 2=

Snip out and post to David George Sales,
Umt 7, Higgs Industrial Estate, 2 Herne Hill Road, London SE24 QAU

Da\nd George Sales, EE 5
Unit 7, Higgs Ind. Est., 2 Herne Hill Rd,, London SE24 0AU.

Please send me:—

@£ 620 O
@f11.70 O Please
@f 200 O Tick
@f 7258 O

1 EuroBreadBoard
or 2 EuroBreadBoards
of 3 EureSolderBoards
or 1 EuroSolderSucker

All prices are applicable from Jan. Tst 1980 and include VAT
and PP but add 15% for overseas orders.

T e e e s R B
Pleass make cheques/P.0. payable to David George Sales -

MITRAD

(MIDLAND TRADING COMPANY])

ZETRON!

TAKEYOUINTOTHE
EIGHTIESWITHTWO REALLY SUPERB
PIECES OF MODERNTECHNOLOGY

GENTS ALARM CHRONO
(12/24 CYCLE)

A really superb watch and module with numerous
facilities available. It can be setasa 12 or 24 hour
watch with Hours. Minutes, Seconds, AM/PM
and Weekday indication always on display. Aun-
ique calendaris builtinto the watch. You can have
month followed by date or date followed by
month, it’s entirely up to you. A 24-hour alarm
can be set to anytime within a 24-hour period:
whetherin the 12or24-hour cycle.

The Chronograph has & twelve hour capacity and
runs at 1/10°s: split-and lap mode faciliies'are
available. '

Battery Hatch. Mineral Glass: Long life battery
and a closelv woven adjustable Stainless Steel
strap finish the watch offwith impeceable looks.

ONLY
£16.50!

GENTS QUARTZ ANALOGUE

A truly superb timepiece with extreme accuracy.
A choice of twocolours on this outstanding watch
are available, Blue or White.

The calendar in the watch can be set to give a
readout in either French or English. with datein-
dication being antomatic,

An infinite adjustable Stainless Steel strap is built.
inaspart of the watch.

The watch is fitted with a Long Life battery and
comes with luminous markings to aid night-time

ONLY
£19.95

ZETRON!WHERE RELIABILITY, STYLE,
ANDELEGANCE REALLY COUNT

and aliow 10 days for cheque clearance and order processing

366

Justlookat thefollowing
points.

(i) 48-hourdsspatch. (iii) 10day moneyback

(ii) Fullinstructionsand guarantes.
12 month guarantee. {iv) Freepresentationcase
with each watch.

For further information turn to page 000.
P/P per item B5p which includes insurance,
Chegues or PD'smade payable to MiTRAD and sentto (Dept.
58, Windmill Ave, Kettering. Northants NN 16 BPA
Telephone: (0536) 522024
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E E SPECIAL REPORT

THE CASIO fx- 7100

SCIENTIFIC CALCULATOR

Emcmomc pocket calculators have
been with us for almost ten years
now and electronic digital waiches
and clocks for a little less, It was only
a matter of time before the two were
combined. This time has come, and
it is no surprise to find that it is frem
a2 Japanese company. Casio, the
world’s leading calculator manufac-
turer have just released some calom-
lating timepieces, one of which is the
fz-7100. Strangely though, this is only
called a “scientific calculator’™.

The fz-7100 is truly a pocket (or
handbag) sized instrument, measuring
only 98 x 65 x 10mm in its leather-
look wallet having a window oyer the
display. It is similar in size to a
season ticket/bankers card wallet and
can thus be carried with comfort in
the breast pocket for example,

The display is the more economical
and popular liquid crystal type (Smm
high digits). Current consumption is
therefore very low giving long life to
the two silver oxide batteries fitted.
Depending on the batiery types
obtained, continuous use over 9 to
12 months can-be expected.

There are thirty-seven actoal keys
on the nnit, most of them having dual
functions and some having three. At
first, this multilayer key arrangement
caused problems, with wrong func-
tions being keyed in, but in a short
time one becomes accustomed to the
key shift modes. Also the small size
of the keys and the closeness in rela-
tion to the human digit takes a little
getting used to.

CLOCK

The clock has a 12-hour format
with a PM flag to indicate the same.
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The readout is in hours, minutes and
seconds and is accurate to within +3
seconds per day. The clock is also
equipped with an alarm.

The decimal keyboard is used for
setting the alarm time which is
entered in hours and minutes. This is
much more convenient than the step
setting on mmost digital waiches.
The new alarm time overwrites the
existing alarm time. Once activated
2 piercing modulated tone sounds for
20 seconds. The alarm facility can be
“switched” out. Alarm ready state is
%hmm on the displays by a “sound”

ag.

STOPWATCH

Anocther useful facility is the stop-
watch. This counts in 1/100ths of a
second up to 0-01 secs short of 10
hours. This stopwaich once starfed
can be stopped in either of two modes
and these modes may be alternated
throughout the timing seguence.

In one mode; the *waich” can be

stopped and when restarted will con-

tinue to count from the displayed
time. In the other mode, the counting
seguence carries on counting intern-
ally displaying the halted time. When
operated a second time, the display
leaps to the counting time. Very use-
ful for sporis events where lap times
can be recorded. The sitcpwaich
would also be very useful in the
electronic workshop where time delay
circuitary is being tested and time
constants observed.

COUNTDOWN

The housewife is also catered for.
In the kitchen, the device may be

used as a cooking timer when put in
its countdown mode. Here the cook-
ing time may be entered by means of
the decimal keyboard, and when
initiated will count down to zero at
which time the alarm sounds, again
for 20 seconds.

Countdown is from a maximum
9 hours 59 minutes or may be in
minufes only from 99 minutes maxi-
mum. This is a repeat timer ie. when
it reaches zero, it reverts io the set
countdown time. This facility should
prove very useful once again for
sport events such as when compefi-
tors set off at pre-arranged intervals,
e.g, car rallying.

During both countdown and count-
up (stopwatch), the display may be
returned to regular {ime display with-
out affecting the counting.

CALCULATOR

Calculations may be carried out
without affecting any clock functions
that may be running. A break from
calculation back to clock function is
possible, but any information you
have accumulated and wish to retain
must be transferred to memory. Other
registers will be cancelled,

This tiny machine has enormous
ability handling no less than 39 sden-
tific functions as well as the usual
basic calculations including constants.
for +/—/X/=/=T/=xL 7.

Positive and negative numbers may
be entered up to 8-digits in length
(with or without decimal peint) or in
expenent form, 6.digits with 2-digit
exponent up io 10 ** The accuracy
of the scientific functions in +1 in
the 8th digit.

We were pleased to see the inclu-
sion of “brackets” on this machine
which allows quite complex formulae
to be “worked out” without recourse
to the memory and inverse keys as
with many other calculators. A five-
deep nest of brackeis is available.

A statistical mode package is in-
cluded which calculates all the
common statistical functions.

As would be expected, a memory is
included. This can be added to, sub-
tracted from, recalled and over-
written. Memory contents may also
be exchanged with display register.
Whenever there is a number in
memory this calls yet another flag,
M, to appear on the display.

A useful feature included in the
design is to exchange the contents of
the display register with the working
register. This enables the last but ene
entered number to be recalled.

These and the rest of the functions,
including the versatile percentage
key, are contained in a comprehen-
sive T70-page manual that comes with
the calculator.

The recommended retail price of
the fr-7100 is £27-95, but can be
obtained frem Tempus (Dept. EE),
Talk of the Town, 19-21 Fitzroy
Street, Cambridge CB1 1EH, at a
discount price of £24-95 including
postage and packing.

A larger version (135 x 75 x 12mm,
with 6mm high display digits) the
[z-8100 Scientific Calculator/ Chrono-
graph has all the facilities of the
fz-7100 and more and costs the same.
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LIGHTING CONTROL KITS

Ezch wmit hias- 4 channels (rated at THW at
240V per channel} which switch lamps 1o
provids sequencing effects, controlled manually
ar by Bn optional opio-isolated sudic/ input.

Directly replace conventicnal light switch
and control up to 300MW of lighting. No mains
rewiring.  Insulsted touchplaies. Easy to
{follow instructions.

TDE00K TOUCHDIMMER, Single touchnlate
with aiternate action. Brief fouch switches
lamp. en Hpd off, longer touch ‘dims or
brightens lamps. Neon lamp helgs find the

switeh in the dark. £6-50
TDE/K Extension kit for TD300K for 2-way
“switching sto. £1-50

TSDEOK—TOUCH SWITCH& DIMMER.
Sinole “touchpiate,  small “%nob conirgls
brighiness, £5-50
TSAIIK—AUTOMATIC. Singlefouchpiate.
Time delay variable 2 secs, to 3x mins. £4-30
LD306K—LIGHTDIMMER KIT E2-90

INTEGRATED CIRCUITS

£ 565 Timar 2143
il 741 Op, Am y 18

B
AY-5-1224 Clock E2

SAY-5-1230/2 ClockTimsr £4.20
AY-3-1270 Thermamster €220
ICLT106 OVM (LCD drive) 7.8
LM3TT Dued ZW Amp £145
EM3TSE Bual BW Amp £350
LM3IB0-2W Rudio Amp

- LIA3B2 Ouai low nnise preamp £
LM3BE 750mW low voitage smp 7
LM 1830 Fluid Lovel Datactor it
LM2307 f-u Comvariss it4
L3809 LED Flaghar/Gacillator
£A§391 1 Tharmomseter £12
L3914 DovBar Driver £2.10
WM57 150 {stac) Timar 2580
MMTACS1T & digit ms_pi;E contralien £8.50
MMT 40915 T-sagmant-BLD converter ':ﬂ
MHMTACEZE S-digit counter with 7-seg ouipuis £4.
55668 Touchdimmar. £250
53763 Tochswitch 18-way £4.88

- THARDO 5W Audin Amp S8a
TBAE10AS TW Audic Amp BEp
TOA1024 Zaro Voltage Switch £106
TOAZO20 W Audio Amp  ELEB
ZNTO34E Timar £1.88

All1Cs:supplied with date & circwity. Dota sheets only B

ALL COMPONENTS ARE BRAND NEWAND TO SPECIFICATION. ADD VAT AT CURRENT RATE TOABOVE PRICES PLUS 35p P&P, MAIL

DIGITAL VOLTMETER/
THERMOMETEB KIT

Based on the ICL71086.
This Kit contzins a PCE.
resistors, presets,
Tapacitors, diodes; IC and
0.57 liguid crystal display.
Components are also in-
cluded 1o enable the basic
DYVM kit 1o be medified 1o a
Dgital Thermomeater usin

& single diode as the sensor. Requires & 3

SV supply. (PP3 battery) £20.

01" Green

0.1" Yallow

0.2" Rec

22" Grgen

22" Yellow

0.2" clips
Rectangular Hed
Rectangular Graen

DESPLAYS

DL304 Hed 0.3" c.o pin com—
patible with DET04 70p
DL307 Red 0:3"ca pin Lommip.
pL707 7
DLB4T Red 0.8° {pin comp. DLT4 7] ca £1.
DLEE0Red 0.8" cic. I%d:dm mp- DLTED}E.ED

DL727 Dual 0.5° ca- 50
MIN! TRANSFORMERS

— Standerd mains
| orimaries 240V a o
100mA secondaries:

0BV
9.0-9Y
12012V

DL L.C. SOCKETS

g8

Bpin ki 18 pin 17p
14 pin 15 2gem 245
18 pin idp 40 pin 2ep

Soidercon Pins 5Op/1 00

ORDER—_CALLERSWELCOME BY APPOINTMENT.

ﬁ TK Electronics «»

MINI KITS

These KITS form useful subsystems which may
be incomporated into larger designs or used
alons, Kits include PCB short mstructions and
-all components.

TEMPERATURE CONTROLLER/ THERMOSTAT
Uses LM3511 IC to-sense temperaturs (B0°C
mas.) and trisc 1o switch hester, PLB (4 omsg))
potentiometer, plus all othar componants in-
cluded with instructions.

S00W £3.20 1RWES.

20 HOUR CLOCK/APPLIANCE
TIMER KIT

Switches any spphiance up 10
1KW on, apd off a1 presat
times once par day. Kit con-
ainss AY-5-1230 1C. 054
LED display, meins supply,
display drivers. switches,
LEDs. thac, FCBs & full in-
structicns
-CT1000K Basic Kit £14.50
CT1000KE with white bax {56/ 13 1= 7 Tmm}
£17.40

Raady Built £22.50

SOLID STATE RELRY
Ideal for switching motors, fights, heaters €1c
from logic. Opto isolated with zero voit2ge
switching.. Supplied without triac. Select ths
required triac from our range. £2.60
BAR/DOT DISPLAY
Displays an analogus voltage on 3 linear 10-
element LED display as @ bar arsingls dot. Ideal

CAPACITORS

0.01 022 12p for thermomaters, level indictors ete. May be
0.022 6 033 i%h stacked to obtain 20,10 100 element dnsgrasa
0033 o Oa7 150 Requires 5-20V supply, 4.75
Q04 7p 0.68 18p BURST AIRE/PROPOATIONAL TEMPERATURE CONTROLLER
eo8 L 2% Based on the TDATDZ4 Zero Voltage Switch
0.15 e 23 31p this kit ail the comp quired to
: B ' e meke & “hurst fire” power controlisr o
rolytics i =Radi prep : lar anabling
El“'t i r i the: tempersture: of an enciosire 10 be: main-
B g’; BV IO 1ained 1o within 0.5°C..
47 R 4p 33 R 2p 1-5KW £5.25 3KW £5.55
10 R 5p 47 B an
w5v 32 o B8 &
= Mouldsd in high impact: ABS.Supplied with
1&; AA - 420 g 12" fids and screws. Blackor white.
770 A Sp oV a7 A e; PBZ 95x71x35mm 85p
550 A 186 b A o PB3 115x8537mm 7ap
1000 A 20p 220 A Bp
Tantalum (basd)
Vel o ON i RESISTORS
047 2 47 1ap W 22chm-10M
io 7h 3V 100 14p ZENER DIDDES [ Gikzey: i
25Y 22 8p 400mW3.3V-30V. 8p {one valuel
AR 13W7.530v  15p| Opacks
i 12p [10valaes!  80p

TRIACS

400V Plastic Case [Tax:
s e B o
124  Bop 190p

BAwithrigger
BAisolated tab
Dize

Byaitable jn BV, T3V & 15V
VETSIONS.

78L series 100mA pos.. 28p

1 78 series 100mA neg. 80p

78 series 1A pos: S2p

LM3717T =djustable 1.2V-37V 1.54 £1.80

106 STUDLEY GRANGE ROAD
LONDON W7 2L X _TEL. 01-5799794

NEW FM/AM Receiver
from Eddystone Radio

® From the professional stable forthe
radio enthusiast

@ Digital readout

@ Long medium, 3 short-waves plus FV

@ ‘S’ ' meter

® AFC AMand FM

@ BFO/Product Detectar for CW and SSB
reception

@ Tape recorderoutput

® Fitted telescopic aerials

@ Mainsor12V D.C. operated

Write or phone fordetails TODAY

Eddystone Radio Limited

Member of Marconi Communication Systems Limited

Alvechurch Road, Birmingham B31 3PP, England
Telephone: 021-475 2231 Telex: 337081

A GEC-Marconi Elsctranics Company.
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Self
Instruction
Courses

It's faster and more thorough than classroom learning: you pace
yourself and answer questions on each pew aspect as you go. This
gives rare satisfaction - you know that you are really learning and
without mindless drudgery. With a good self-instruction course you
become your own best teacher.

Understand Digital Electronics

In the years ahead digital electronics will play an increasing part in
your life. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you wil have broadened your career
prospeets and increased vour knowledge of the fast-changing world
around you,

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.50

This course s designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic. knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in 2
simple and concise fashion: questions
and answers on every page makesure
that the points are understood.
Everyone can learn from it - students, engingers, hobbyists,
housewives, scientists. Its four A4 volumes consist of:

Book 1 Binary, octal and decimal number systems; conversion Detween numiar sysiems;
conversion of fractions: octal-decimal conversion mbles,

Book 2 AND, OR gates; inverters. NOR and NAND gates: truth tables: miroducton 9

Boolean slgebra. i _
Book 3 Positive ECL; De Morgains Laws: designing logic circuits using NOR gates: dualmput

gates:
Book 4 Introduction o pulse diven circuits; RS and J-K fip fiops; binary counters: shift
ragisters; hali-addars.

This. course takes the reader to real i e
proficiency. Written in a similar 3
question and answer style to Digital ==

Computer Logic and Electronics, this
course moves at a much faster pace
and goes inte the subject in greater
depth. Ideally suited for scientists or
enginesrs wanting 1o know more
about digital electronics, its six A4
volumes lead siep by step through
nurnber systems and Boolean algebra
to memaories, counters and arithmetic
cirguyits and finally te an
understanding of calculator and
compuier design.

Book 1 Dctal, hexadecimat and binary number systams; conversion between number
cyslems; fepresentatian of negative numbers; complementary systems; binary multiplication
and division.

Book 2 OF and AND functions; logic gates; NOT, exclusive-OR, NAND, NOR and exclusive-
WOR functions; multiple input gaies; trath tables; De Morgens Laws; canonical forms: logic
cenventons; karnaugh mapping; three siate and wirsd logic.

srithmetic logic units {ALUs) multiphication and division systems.

and exclusive—OR fsedback countars; random actcess memories (RAMs) and read only
memaories (ROMs). I

Book 5 Structure of calculators; keyboard enceding: decoding display data; register
systems; control umit; program ROM; address decoding; instruction sets; instruction
decoding; control programme Struclure.

Book & Central processing unit (CPUY, memory organizetion; ch o] taticn;
program storage; address modes; input/output’ systems) program interrupls: interrupt
priprities; programming; assemblers: computers; ive programs; Dperating systems and
Time shanng.

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER'S GUIDE £3.75

explains how to define questions, put them in the best order and draw
the flow chart, with numerous examples.

Book 3 Half adders and-full adders; étgbtrat:tam; serial and paralief adders; processors and .

Baok 4 Flip flops: shift ragisters: asy inous and synch countars; ring, Johnson

Microcomputers are coming - ride
the wave! Learn to program.

Millions of jobs are threatened but
millions more will be created. Learn -
BASIC - the language of the small
computsr and the most easy-to-learn
computer language in widespread
use. Teach yourself with & course
which takes you from complete
ignorance step-by-step to real
proficiency with a unigue style of
graded hints. In 80 straightforward
lessons you will learn the five
essentials of programming: problem
definition, flowcharting, coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy-eyed with your mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compotnd interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£7.50

Book1 Computarsand what they do well; READ, DATA, PRINT, powaers, brackets, varisble
names; LET: errors: coding simple programs.

Book 2 High and low [evel languagss: flowcharting; functions; REM and documentation;
INPLUT, IF... THEN, GO TO: limitations of computers, problem definition.

Book 3 Compilers and interpretess; loops, FOR....NEXT, RESTORE; debugging; arrays:
Bubble sorting; TAB.

Book 4 Advanced BASIC; submutines; string variables;  files; complex programming;
sxamples; glossany. F

THE BASIC HANDBOOK £11.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that eccur in
BASIC terminology. The dozens of BASIC ‘dialects’ in use today
mean programmers often need 0 translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy 1o
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world.

FORTRAN COLORING BOOK £5.40

“if you have to leamn Fortran (and no one actually wants io assimilate
it for the good of the soul) buy this book. Forget the cthers-this oneis
sa good it will even help you understand the standard, dense, boring,
uninteliible texts.” New Scientist.

A.N.S. COBOL £4.40

The indispensable guide to the world’s No. 1 business language. After
25 hours with this course, one beginner took a consuiting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

GUARANTEE - No risk to you

If you are not completely satisfied your money will be refunded on
return of the books in good condition.

Please send me:-

....Digital Computer Logic & Electronics @ £7.00

....Design of Digital Systems @ £11.50

....Algorithm Writer's Guide @ £3.75

....Computer Programming in BASIC @ £7.50

....BASIC Handbook @ £11.50

....Fortran Coloring Book @ £5.40

...-8.N.S. Cobol @ £4.40

All prices include worldwide surface mailing cosis (airmail extral <
IF YOUR ORDER COMES TO OVER £18, DEDUCT £2

Cheques/FPO's payable to Cambridge Learning Enterprises or charge
to Access/Barclaycard/Diners Club/etc
G TOUTET T 21h 0o = 515 o401 ] S M4 Tem o 874" 0 e B i ey e

Telephone orders from credit card holders accepted on 0480-67446.
Overseas customers (inc Eire} use credit card, or bank draftin sterling
drawn on a London bank, or International Money Order (add £1
handling charge.)

N T s o e AR ) e e b s e o A B R T i Sl Aot

T o e e T Lo e

Cambridge Learning Enterprises, Unit 60 Rivermill Site, FREEPOST,
St. lves, Huntingdon, Cambs PE17 4BR England.
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Britain's first com

A complete personal computer
for a third of the price of a

bare board.

Also available ready
assembled for £9995

The Sinclair ZX80. A -

Until now, building your ewn computer could
easily cost arpund £300-and still leave you
with enly a bare board for your trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get everything you need to build &
personal computer at home...PCB, with IC
sockets for all ICs; case; leads for direct
CORNEction 1o your own cassette recorder and
biack and white or colour television: everything!

And yetthe ZX80 really is 2 complete,
powerﬁ.ti full-facility computer, matching or
surpassing other personal computers on the
market at several imes the price. The ZX80 is
programmed in BASIC, and you could use itto
do ql.ute litezally anythmg from playmﬂ chess
10 funning a power station.

The Z XBB is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Once assembled, it immediately proves what
a good job vou've done. Connectit to your TV
set...link itto an appropriate power source®, ..

and you're ready to go,

Your ZX80 kit contains...

@ Printed circuit board, with IC sockets for
all ICs.

@ Complete components ser, including all
1Cs —all manufactured by selected world-
leading suppliers.

® New rugged Sinclair kevboard, tonch-
sensitive, wipe-clean.

® Readyv-moulded case.

® [ .cadsand plugs for connection to domestic
TV and cassette recorder. [Programs canbe
SAVEd and I.OADed on o any portable
cassetie recorder.)

® FREE course in BASIC programming and
user mannal.

Optional extras

@ Mainsadaptorof 600 mA at 9V D("
nominal unregnlated (available
separately — see coupon).

® Additionalmemory expansion boards
allowingupto 16K byres RAM. (Extra RAM
chipsalsoavailable—sseconpon))

*Use a 600 mA 2t 9V DC nominal unregulated mains

adaptor. Available from Sinclairif desired (see coupon).
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Twe unigueand

valuable components of the
Sinclair ZX80.

The Sinclair ZX80 is not justanother personal
computer. (uite apart from its exceptionally
low price, the ZX80 has twe uniguely advanced
compoenents; the Singlair BASIC interpreter;

-and-the Sinclair teach-yourself BASIC manual.

The unique Sinclair BASIC interpreter...

offers remarkable programming advantages:

® Uniqueone-touch® key word cntry: the ZX80 -
eliminates a great deal of tiresome tvping. Key
words (RUN, PRINT, LIST, etc.) have their own

- single-key entry:

® Unigue syntax check. Only linesiwith correct
syntax are accepied into programs. A cursor
identifies errors mnmediately. This prevents
eniry of long and complicated programs with

faults only discovered when you trv to tun them.

® Excelient string-handling capability — takes
up-to 26 string variables of any length. All
sirings canundergo all relational tests (e.g
comparison). The ZX80 also has string input-
torequest a line of text when necessary.
Strings-do nocneed to be dimensioned.

® Up 1o 26 single dimension arrays.

@ FOR/NEXT loops nested up 26.

® Variable names of anv length.

® BASIC lanpuage also handles full Boolean
arithmetic, conditional expressions, etc.

@ Exceprionally powerful edit fzcilities; allows
modification of existing program lines.

® Randomise function, useful for games and
sepTet codes, as well as more serious
applications.

@ Timerunder program control.

® PEEK and POKE enable entry of machine
code instuctions, USR causes jump o a
user’s machine language sub-routine.
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® High resclution graphics with e
22 standard graphic symhols.
@ All characters printable in reverse under
program control.
® Lincs of unlimited length.
..-and the Sinciair teach-yoursself
BASIC manual.
If the featuyres of the Sinclair interpreter
Listed alongside mean litde to you-don’t worry.
They're gll explained in the specially-written
128-page book frez with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC pro-
gramming—from first principles 1o complex
programs. (Available separately—purchase
price refunded if you buy a ZX80 later.)
A hardware manualis alsoincluded with everv kitor
built machine.
UHF TV modulator,
ZB0A microprocessor-naw,
faster version of the famons
Z-80 microprocessor chip,
widely recognised as the best

ever made:

Secketsfor TV,
cassette recorder,
power supply.

SUPER

RAM chips. ROM.

Clock.

Rugged,
flush.
Sinclair

Eeyboard
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Fewar chips,
compact design,
volume production -
more power per pound!
The ZX80 owes itsremarkabie

low price toits remarkable

design: the whole systemis packed onto
{ewer, newer, more powerful and advanced L.S1

chips. A single SUPER ROM,; for instance; contains

the BASIC interpreter, the character set, operating
-svstem, and monitor.And the ZX80% 1K byte RAM
1sroughly equivalentto 4K bytes ina conventional

computer—typically storing 100 lines of BASIC. (Key

words occupy onlyasingle byte.)
The displayshows 32 characters by 24 lines.

‘And Benchmark tests show thatthe ZX801s faster

thanall other personal computers.
No other personal computer offers this unigue
combination of high capability and low price.

The Sinclair ZX80. Kit: £79.95.

Assembled: £992.95. Complete!

The ZX80 kit costs a mere £79.95. Can’t
wait to have a ZX80 up and running? No
‘problem! If’s also available, ready assembled,
for only £99.95.

Whether you choose the kit or the ready-
made, you can be sure of world-famous
Sinclair technology—and years of salisfying use.
{Science: of Cambridge Ltd is one of the Sinclair
companies owned and mun by Clive Sinclair.)

_ To order; complete the coupon, and post to
Science of Cambridge for delivery within 28
days. Return as received within 14 days for full
money refund if not completely satisfied.

SircCi=ir
2X80
Science of Cambridge Ltd

f§ Kings Parade, Cambridge, Cambs., CB2 ISN.
Tel: 0223 311488,

Everyday Electronics, Moy 1980
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Order Form
To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CBZ1SN.

packing.
Including all leads

ter kit.
b £7922

Including VAT
including post and

Remember: all prices shown #nclude VAT, postage and packing. No hidden cxtras,

Iﬁease send me:

Quantity Item Item Erice To,_ga]
Sinclair ZX80 Personal Computer kit(s). Price
includes ZX80 BASIC manual, excludes mains
adaptor. 7995
Ready-assembled Sinclair ZX80 Personal
Computer/s). Price includes ZX80 BASIC manual,
excludes mains adaptor. 59.95
Mains Adaptor(s) (600 mA at ¢ V DC nominal
unregulated). 8.95
Memory Expansion Board(s) (each one takesup to 5
3K bytes). 12.00
RAM Memery chips — standard 1K bytes capacity. 16.00
Sinclzir ZX80 Manual(s) (manual free with every
ZX80 kit or readyv-made computer). 5.00

NB. Your Sinclair ZX80 may qualify as a business expense. TOTAL: £

I enclose a chegue/postal order payable to Science of Cambridge Lid for f

Please print

MName: Mr/Mrs/Miss

Address

ity 2l g kil Lt ]

i mmee e e
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P.E. GUITAR EFFECTS PEDAL
Modutates the atiack, decay and filter characteristics of &

PHONOSONICS

DEPT EEB3, 22 HIGH STREET,
SIDCUP, KENT DAI4 6EH

MAIL ORDER SUPPLIERS OF QUALITY PRINTED
CIRCUIT EOARDS, KITS AND COMPONENTS TO

signal from mostaudip & different switch-

abla effacts that can be further modified by manual controls.
Basic parts with foot swiiches KIT 42-1 £8:45
Basic parts with pane| switches KIT 42-2 £5-55
FCB & layout chart PCB 324 £9-57
Text photocopy 28

P.E. GUITAR OVERDRIVE

Sophisticated versatile fuze unit Including variable controls

afiecting the fuzz qualify whilst retaining the atiack and

decay, and also providing filtering. Can be used with cther

electronis insfruments,
Set of basic components KIT 56-1 £7-57
PCH & Iayout chart PCB5S6A £1-78
Taxt photocopy 3 68

GUITAR FREQUENCY DOUBLER

A slightly modified and extended version of the P.E. unit
Setof basic compc-nents PCB & chart  KIT 741 £&- 97
Text photoco;

P.E. GUITAR SUSTAIN

Maintalns the natural attack whitst extending note duration,
Basic comps, fooi swiiches, PCB'& chart . KIT 75-1 £5:54
Basle comps, panel switches, PCB & chart KIT 75-2 £4-08
Text phutuccp -38

P.E. WAH-W H I.IHIT

Can be controi.

‘Set of basic :omnunents‘ PCB & chart KIT 51-1 £3-99
P.E. AUTO-WAH UNIT
Auotomatically Wah ar Swell sounds with each note played.
Basic comps, foot swilches, PCB & chart KIT 58-1 £8-43
Basic comps, pane| swn:hes, PCE & chart KiT 582 £5-34
Text phctecupr 58
P.E. THREE.CHANNEL SOUMND-TO-LIGHT
A simpie sound-to-light controller.
Set of baslg components, PCE & chart KIT 521
Text photocopy

£14-16
24

A WORLD-WIDE MARKET.

P.E. PHASER

Anautsmastic 8-siage phasing unit with :nteg ralnscﬂ!atnr.
Sat of bazic comps, PCB & chart T 85-1

£10-14
Text photocopy 68
ELEKTOR PHASING & VIBRATO UNIT
Inciudes manual and automatic conofrol over the rate of
phasing & vibrato, and has been silghtly mod;ﬁed 10 also
include a 2-Input mixer stags,
et of baslc components KIT70-1  £18-34
PCB & |ayout chart KT 704 £2°56
Text photocopy
P.E. PHASING UNIT
A simpla but effective manuslly controllad phasing unit.
Set of basic comps PCB & chart KIT 253 £3
Texi photocopy
P.E, SWITCHED TONE TREBELE BOOST
Frovides switched selection of 4 presat tonal responses.
Set of basle components, PCB & chart  KIT 831 £3-82

Text phatacopy T
P.E. SMDOTH FUzZZ
Set of basic components, PCB & chart KIT 911 £5:-41

TREMELO UNIT

A slightly modifled version of the simple P.E. unit.
Set.of basic compenents, PCB & chart  KIT 543 £3-23

WIND & RAIN EFFECTS UNIT

A slichtly modified version of the original P.E. unrt -
Set of basic components, PCB & chart KIT 28 £4-68
Texi photocapy 28

P.E. MICROFPHONE PRE-AMP

Inciud°3 presei galn-control to match most mi h

KITS FOR SOUND EFFECTS AND OTHER PROJECTS

P.E. TUNING FORK

Produces B4 switch-selected Ir Aonss with
an LED montior clearly displaylng beat-noie ad}ustmarfs
Setof basic comps, PCB & chari RIT 46-1 6-42

Power Supply comps, PCB & chart
Text photocopy

P.E. TUNING INDICATOR
A simple 4-octave freguency :omparitﬂf for uze with syn-
thesisers and other instruments where $he fufll versatility of
KIT 46-is-not required.
Basic comps; PCB & chart, bui.exc! sw.KIT 63-1 £3-13
Text phatocapy 58

F.E, DYNAMIC RANGE LIMITER
Preset {o automatically conirel sound cutputievels.
Set of basic components, PCE & chart” KIT 6824 £5-03

P.E. CONSTANT DISPLAY FREQUENCY COUNTER

‘An improved version of the projset published In P.E.

Readout does not count visibly or fiicker due 1o blanking,
Sefof basic components & PCB- KIT 73-2 £32-28
Text photocopy -T8

TAPE NOISE LIMITER

Effectively reduces tape-recording hiss.
Sat of baslc components, PCB & chart KIT 6-3 - £4-13
Power Supply comps, PCB & chart KIT §-2 £5-15
Text photocopy ‘19

P.E. DISCOSTROBE
4-channel sound-fo-light controlier also alving sequential,
random of strobe modes of control,
Set of basic components KIT 57-1 £20
PCB & layout chart PCB ATA ﬂ-?!
Text photocopy -T8

fMAH.Y MORE KITS

KIT 48-% ='F-890
=51

bass roll-off, treble |iff, master gain control.
Setof basic components, PCEB & chart KiT 811 £4-20

Rhythm G fors, Elecironic Pianos and
other proj hu;. small, simple or 'complex, are available,
plus a raNge of kevb 2l P nts and acces-

-sories, Defajis In our hsts

COMPONENT SETS incl all necessary

such as cazes, skis, knobs, kbds, ote, are not
Incl; but most can be buughl separateiy.
Fuiler details in lists,

56p for cover up to £50, £1 for £100 cover,
1es, caps, sfcs. peis, t/formers. Hardware -efc., pro-rata, must be added to credit card
orders, N.B. Eire, C.L.,
couniries are subject io h]uher rates.

ADD 15% VAT

LE,P.O. and other

international regly coupons

LIST: Send stamped addressed envelope
with all UK. requesis for free list giving
tuller defalls of cur acods. Europe send 25p,
other countries send 50p, or syuivalent in

TERMS: C.W.0,, MAIL ORDER OR
COLLECTION BY APPOINTMENT
(TEL: 01-302 6184)

ADD: POST & HANDLING
ULK: orders; under £5 add 25p, under £20

(or cutrent rate if changed). Musi be added
to full total of goods, past & handling on all

add snp, over £20 add TSp Recommandsd
postal add

U:K. urde_rs. Does not apply to exports, orto

DIRECT DRIVE VARIABLE cAPhCITORS Spf: @. 759‘ Tlpi @ 751) -+ 50pf
125 4- 185pi- @ 60p, |00+2ﬂ0 @ 60p, 25+ 2508 @ T5p, WITH S5.M,

DRW’k 250 + 250 + 20 -L 30 + mpf@?ﬁp. B00 4+ 5W+ 254- ‘25pT@E 60p, 25+ 25 F

25pi7@ £1, 500 < 500pf. With 3/187 Spindle @ 80p.

cERAMIC TR[MMERS 2:5 fo 6ol, & to 10af, 47 to 20pf, T to-35pi, 10-to 40pf, il at

15p ea

EDDYSTONE TRANSHITTING VARIABLE Type £31. 30 + 30pi (60pf) @ £2:20.
318" COIL FORMERS with core at & for 25p.

SUB-MINIATURE fopf AIR SPACED TRIMMER at 20p each.

50. BC 107-8-9 ?RAHSISTOR untasied @ 66,

50, PLASTIC BC 707-8-8 TRANSISTORS untas!ed @ &op.

50. PLASTIC PNP TRANSISTORS uniested @ 69p.

50. OC 71 TRANSISTORS uniested @ 75p.

25. 5 AMP STUD MOUNTING S.C.R's untesled a2 75p.

.R."3 T05 Cefe untested @ £1.

10. 20 AMP STUD MOUNTING SILICOMN D'IODES unissted @ 60p.

50. 2 WATT ZERERS uniesied assoried @

s0. AC 12! TRANSIE TORS branded but” unles'eﬁ & B0p.

0. PHO NSISTOR AND DARLINGTONS assorted unfested @ 1.
:g ASSORTEB SLIDE POTENTIOMETERS for £1.
50.

H BUTTON BANKS assorted less knobs for £4-30.

20. 19 AMP STUD MOUNTING S[LICOH DlODES untzsted for &0p.

DIsSC CERAMICS 22pf, 337, 270pf, 330pf.2200nf, &ll 20p doz., -1uf 25w, - Tuf

Gdv.w., ~20uf Bu.w., all at5p each.

MAINS TRANSFORMERS 240 Volt Input. Type 1. 24 volt Tappod at 14 voit 1. amp

£1:30 (PP 250). Type 2. 30-0-30 volt 500 mA @ £41-30 (PEP 350). Type 3, 45 vaoit

8 amp at:£4:50 (PAP 850). Type 4, 20 yolt 1 amp Twice, 10 voli 1 emp Twice & £4-50

(P&P 25p). Type 5 45 volt 2 amp, 45 volt 500MA @ £3'58 {FaP B5p). Type 5. 16 voit

Zamp i@ £1-60 &F' 259} Type B.30 velt1-75 emp@ £1-60 (P&F 25p). Typal. 13wolt

1amp i@ £1-68 (PP

SMALL ELECTROLYTIC CAPACITORS Wire ended 5000uf, 15v.w., & 20p each,

100Guf 10v, w., @& 3 for 20p, 100uf 25v.w. @ 16p each.

200 RESISTORS i, & WATT. Asgorted values for 75p.

MINMTURE TRANSISTOR TRANSFORMERS input Types, impedance rgiio

100K to 1K @ 35p, Aafio 150K fo TK @ 35p, Ratio 20K to 1K @ 35p. Driver Types, 10K

to 2K @ 35p. Quiput Transformers 250mW 1:2K 1o 8 ohm @ 35;:, 250mW. 500 afim

in'8 ohm (@ 35p, S00mW 500 ohe ta 8 ohm @ 35p.

FLASTIC POWER TRANSISTORS BD 135, BD 136, BD 175, BD 187, All 25p.

TIP 23 @ 20p, BD 207.@ 50p.

3“;"“ WOUND POTENTIOMETERS 2 Watls 2K, 6K, 10K, 4 Watt 100K, All at
p each.

VH;: WIRE ENDED MINIATURE R.F. CHOKES 10uH, 20uH, 330uH. All 5t 7o

eac

THYRISTORS (5.C.R.’s) 10 amp Typz 100 PlV & 289. 400 PIV @ §5p, 800 Piv

(@ 85p, 5 amp 700 PIV- @ S0p. 200 PIV 300mA TIC 47 @ 18p.

VHF FETS BF 256C @ 4 for 75p, E304 @ 40p, 4 for £1.

DUAL GATE MOS FETS LIKE 40873 @ 33p, 4 for E1-10.

ERIE MINIATURE RED CAP 100 v.w., DISCS ‘Duf at S5p sach.

MINIATURE POLYESTER CAPACITORS 1uf 63v.w!, @ S5p, 4 TUf63 VW, @

10p, 10uf 63 viw., @ 15p.

Please add 20p for-post apd packing on W K. orders under £2. Overseas postage

charged at cost.
J. BIRKETT
RADIC COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF Tel. 20767

OHIO SCIENTIFIC Supsrboard 2
Azsembled 50Hz model £450 -+ 15%
vat, post Tree.

S S

Special offari— If bought with
superpoard these Items are =t
the reduced price shown first.
Also sold separstely at the
bracketed prices. Add 15% vat.
Modulater and. power ‘supply
Kit £4-95 (£7-95). 4K exira 1am
£18-40 (£24), Caze £13 (

Cassette recordet £12-13 (£14-74)

******************

SINCLAIR PRODUCTS Mew 10MHz
geope £145. Pfm20Q £51:95, case 07,
adaptor £4-03, connector kit E13-85.
Microvision tu £!1. adaptor £6-B8, Pdm35
£34-23, adaptor £4-03, case £2.07. dm3s0
£76-70, dm450 £102-17, dm235 £55-55,
rechargeable batts. £7- m adaptor £4-03,
case £3. Entarprise prog. caleuiator +
accessories £18°95,

COMPUTER GAMES chess champion
5 £48-95. Chess chalienger 7 £34, Phillips
G7000 home compuier £149. Videopzaks
£12-95. Atari videocompoter £147. Cari-
ridoes £14-85.

Sk Ao ok
Sk Ak

TV GAMES AY-3-8500 kit £7-26.
AY-3-8500 3 kit £17-28. Sh.ml cyecle chip
Lgiit £18-66. AY-3-8603 chip £13-63.
BI-PAK AUDIO MDDI.ILES 5450
£25 IIG ALSD £5-06. Pai0d £‘!7 33. Spmed
Bmis0d £6:88. Sterso 30 £M-57.
lC AUDIO A‘EPS with Dth JCi2 W

£2-08. JC20 10

BATTERY ELIMIH&TDRS 3-way type
6/73/9v 300ma £2-84. 100ma radio fype with
press-siuds Oy £3-57. 9-+9v £4-79. Car
Convertor _12v input, oulput 43/8/74/9v
Bi0ma £2-66. :
BATTERY ELIMINATOR KITS 100ma
tadic types with nress—sluds 4;\' £1-49,
Bv £5-48, ov £1 40, 414ty £1-92, 5+G\'
£1-92, diay £1 9‘2 Stabilised ° 8-way
types 3[43/673/9112/15/18v 100ma £2 80,
1 Amp £6-30, stabllized power kits 2-18¢
100ma 52-98, 1=30v 1A £6°75, 1-30v 2A
£12-10. 12v car convertor 5/74/8v 1A £1-35.
T-DEC AND CSC BREADBOARDS
s-dec £3°79, t-dec £4.58, u-deca £4:89,
u-dech £7-96, expdb £2-84, =xp300 £661,
2xpds0 £3-82, exp325 £1-34.

SWANLEY ELECTRONICS
Dept. EE, 32 Goldsel Rd., Swaniey, Kent
Post 35p  exira. Prices include VAT
uniess stated. Official and oyergeas orders
welcome, Lists 27p post free. Mail arder
only,

=

5 i
G S
: SR

e

Top Priority for
every constructor-
HOME RADIO
CATALOGUE

& Over 2,000 itemns clearly listed.
@ Profusely illustrated throughout.
@ Over 100 A-4 size pages.

@ Bargain list included free.

Send chegue or P.O. for £1-30.

HOME RADIO Components LTD.
Dept. EE, P.O. Box 92, 215 London Rd.
Mitcham, Surrey.

01-548 8422
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Con
the::l ipD.

Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.

Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easy to understand stages.

Learn the technology of the future today in
your own home.

Build your own

oscilliscope. From watches to sophisticated

instrumentation,
Dig;'tal Electronics adds scope
to hobby or career.

Learn to draw and
understand circuits.|

Carry out over
experiments.

|

COMPUTER |
TECHNOLOGY |

| Learn to operate and programme OCHURES'

“| your own home computer. B

No previous knowledge is necessary.

Zveryday Electronics, May 1980

'TUTORCOURSE

ELECTRONICS

Please rush me details of your
ELECTRONICS COURSE

Name

EER5
Block Caps. Please

3 Post now, without o bligation to:

i i -~ -
 British National Radio
/& Electronics School

I
1
I
I
I
i
1
1
I
i
1
i
1

|

i

I

— Just clip the coupon for a brochure : P.OBox 156, Jersey, Channel Isles
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ELECTRONIC HBOOKS
Ref. Title Price -
186 BOYS BDOK OF CRYSTAL SETS 25p
500 HAND BOOK OF PRACTICAL ELECTRONIC MUSICAL NOVELTIES stp
202 HANDBOOK OF IC EQUIVALENTS AND SUBSTITUTES 100p
207 PRACTICAL ELECTRONIC SCIENCE PROUECTS T5p .
208 PRACTICAL STEREC AND QUADROPHONY HANDBOGK 750 -
28  BUILD YOUR QWM ELECTRONIC EXPERIMENTERS LABORATORY 85p !
921 28 TESTED TRANSISTOR PROJECTS 85p
f 209 SOLID STATE SHORT WAVE RECEIVERS FOR BEGINNERS 95a
| 32¢ 50 CMOS IC PROJECTS = 5n
{ 325 A PRACTICAL INTRODUCTION TO DIGITAL ICs sip
| 226 HOW TO BUILD ADVANCED SHORT WAVE RECEIVERS 1z0p
| 237  BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS 1250 Pl 7or spea GI’S!
| RCC RESISTOR COLOUR CODE DISC CALCULATOR 20p
BP1 FIRST BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES #0p _ _
: BP7 RADIO AND ELECTRONIC COLOUR cot_:EfEAND DATA CHARTS 25p SEND 50p FOR THE WORLD'S BEST
I BP14 SECOND BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES 110p
i BP32 HOW TO BUILD YOUR METAL AND TREASURE LGCATORS 95p caTALOGUE OF SPEAKERS, DRIVE
BP43 HOW TO MAKE WALKIE-TALKIES 125p -
BP48 ELECTRONIC PROJECTS FOR BEGINNERS 135p UNITS, KITS, CROSSOVERS ETC. AND
BPS6 ELECTROMNIC SECURITY DEVICES 150p DISCOUNT PRICE LIST
BPs? HOW TO BUILD YOUR OWN SOLID STATE OSCILLOSCOPE 150p
BP58 50 CIRCUITS USING 7400 SERIES ICs 135 : ;
BP58 SECOND BOOK OF CMOS ICs PRCEJECTS 'I::p AUDAX . AUDIOMASTER . BAKER
BPS1 BEGINNERS GUIDE TO DIGITAL TECHNIQUES b _
Plesse add 20p p & p per book. No VAT on books: Send SAE for full list of Babanl Books ECE}IYEE_IR_!SO’% %LKéI;J{SART WE.LL . CégEIE‘g
| ANTEX SOLDERING VERO-BOARDS :
s ingwe 0 Copperciad DALESFORD @ DECCA @ EAGLE @ ELAC
14 :En 11: 24 ::m 30p G 4a0p 3 X 2 bris EMI @ FANE @ GAUSS @ GOODMANS
A5 415
18 gin 12p 28 pin 40p : g:i:; un: i g; i HARBETH @ ISOPHON @ |.LM.F. @ JORDAN
1Boin 24p 40pin Stp | oo a20p %’%6 égard foriCs 2o JORDAN WATTS @ KEF @ LOWTHER
IC INSERTION/ | 207 ES.“??'%E&“;';T-E 13: McKENZIE @ MISSION @ MONITOR AUDIO
EXTRACTION | Spare Bits 500 | insertion Toal © 400 MOTOROLA @ PEERLESS @ RADFORD
TOOL S0p | Stand 1s0p S.F. Cutter 2%p RAM . ROGERS . RICHARD ALLAN
TRANSISTORS | LINEAR ICs TTL/CMOS | e 43p
AR Bmlom om0 mplm B VIDEOTONE @ WHARFEDALE |
3 2080 7 P
ACHT6 25p | CAjossE  225p | 7402 55 | 4018 45p w
AD149 Tp | CA3 375p | 7408 15p | 4022 180p
ADTB[2 4sp | CA3120E Sop | 7404 $1p | 4023 22p |
BB EE B E B S B WILMSLOW AUDIO |
2l 7 ]
S A Sk A i
E%I%ijs ;:IE | tm‘gy fgng ?ng ﬁg :oo‘sg ::p SWAN WORKS, BANK SQUARE, WILMSLOW,
i D 4 Bp. | 742 P p
BC212/3 iip | Um3as 5n | 7487 34p | 4051 895, CHESHIRE SK3 1HF
Egg}; :in I [L_mg‘?"; 1-;?! ;:gg ;’;D :ggg 53: Tel: 0625-529539 FOR MAIL ORDER & EXPORT OF DRIVE
- -]
e mE e sop | dost 25 Tel: 0625-526213 ?su\g?T or uE\r.:-l'.:ﬂqsmm FOR HEF1 &
it PO | 381 1B0p T44T4, B 1 ] el: a =
MPSA2  50n | LM710 Sop | 7448 80p | 4088 120p
TIP3 A 58p | LM74i 30 | 7450 i7p | e £11 COMPLETE SPEAKERS
TiPg2a E8p | LM74B 3Ep 7470 I6p | 4502 120p
TIPS3A | Cvisseao 0n | 7413 30p | 4503 Top
TiPaasa 1155 | UMasug 100p | TAT4 24p | 4511 150p
214 B5p. | LM3nil 120p 7475 Ip 4516 1i0p
TIP4ZA 7op | LM4136 420p | 7476 38p | 4520 80p
s gl e El - |
A ) - P P
o e e Random Electronic
2N23E5A 20p | MCIOP  420p 175p
IN2B4E 59p | NES3! 140p | 74024 p | VOLTAGE : P :
2K2326- fp | NEssS z2p | 7493 33p | REGULATORS
2N3058 WM | NE3SE Top | 74107 34p | 1 Amptve
ON3055 48p NES6T 175p Ta41 28p Plastic
oNg2e2 140p | SN7B00IN  $75p | 74123 ssp | sV Top
EN3T7A 300p | SHIG0IIN_ 1d0p | 74141 70p | BV T : :
s, S|bEme miad o= m - :
() { - 3| (e 15 1 P = - . ’ "
2z Zip | SwieoN 750 4150 :g_gg 1y 0 Build your own ‘EASY DICE' from the 5 intergrated
D 64iBIT 225p | 1 B o - - 0 = ’ ;
P sp | Toamo iop | rass o | G Ame e cngu:’rs aryd_full_compoz_‘nents supplied, :ncludmg bax ;
D Op | 74398 D : D
s 05 | sl L b S 205 and descriptive instrictions. oeE
25401 50p ToA o2 B0 Alzo ful] TALS 18V 20p C | ¥ D
20545718 4 | o 85p | ‘Serlesavailabis: OmMPete Layout
2N5450 fop | TLOTs 150p !
2NE10T TEo81 48p 4800 C-MODS OTHER. E
2NE254 130p | TLO84 130p | 4001 25p | LM3ITT 200p.
2NE24T 120p | TLog2 Wp | 4008 4Up | LR323K 550
2NE230 85p ZNsta fo0p 4010 50p TEHOS ST8p
40873 ° 75D | ZM4osE 400p | 4041 2Tp | 7BMGTIC  1dp
408712 stp | ZNiesdE 2000 | 4013 sap | Lm7os 3in.
OPTO.-ELECTRONICS | MULTIMETERS
Rad Leds Displays | Pocket Muitimeter 500
0-125" 13p DL707 130p TIL3Y] 600p | LT32 (30K 12-00
0-2~ 44p DL747 240p TIL321 o | Mieotsteln 1808 Ear o
Gresn FND500Ti0p Til322 120p | Supertester630R 33-50 P& P 1-00
01257 16p ENDSOTI0G 3055 2e08
0:2°  20p ORP12 S0p
Clips- 3p 2NSTT7 45p STABILISED POWER SUPPLY
400mA 8V 6V 15 340
EXPERIMENTOR BREADECARDS
%‘?ﬁ&??—”f‘@j‘,“‘.‘:g?ﬁ,’,} DILics 1700 | ULTRASONIC TRANSDUCERS
EXP 300 (Up {0 5 » 14 pin) 5T5p Rx & Tx 3-45pr.
EXP600 (up to 1 = 40 pln; 830p == | A
EXP350{up to 2 = 14 pin 315 | LoGIC PROBE 21800 All you need is a soldering iron
LOGIC PROBE KIT - .
BORROL s L OERIESS TWO DICE FACES TOUCH CONTROL. .
Sochet Strips/Bus Strips/Binding SUBMINIATURE SWITCH55 (‘I‘ogg[a}
Pi - : - ;
;ogsés n‘é"ﬁf:;:"ﬁ'ﬁ_yi%i“ RS 12-2» 3533— m‘,&‘;k.-, stz-r Push m Break zzp a *Self Assemble Dice £4.50 + P§-P 25p
00 10 » 14 pin BIL ICs 86 7 5 2 . = .
PB 102" 12 » 14 pin DIL ICs ratas ll (SEEEHEDS T LY By Ready built Dice £5.45 + P&P 25p
PB 103 24 14 pin DIL ICs 34-45
P8 104 32 x 14 pin DIL 1Cs i595 | LOUDSPEAKERS
(The #bove boards are suitable for all DIL F B3R 85p 217 B4R s0p o =
I5s) e M Order iow from” Fringewood Electronics Lid
dd 30pp & = T ;
HAT Fote Hlemecii G i ol “(ien 5% p for 1 Hatton Court Ipswich Suffolk 0473—210151
CALLERS WELCOME MON Fng:w.san oificlal orders) —_———_— —_— —_— — —— —
$:56. 00 Amount enclosed £
' T I I T T D Name
| E C N 0 MA I C L Address
i 47 BURNLEY ROAD, LONDON NW10
| (2 minutes from Dollis Hill Tube) ; plegse state amount renuired in appropriate -boxEE
Tel. 01-452 1500 Tlx. 522800
374 Bveryday Elecironies, May 1980




M I I R A D (MIDLAND TRADING COMPANY)

ZETRON

BRITAINS FINEST SELLING RANGE

ZETRON

GENTS 4 BUTTON

CHRONO
‘A NEW STYLE chronograph
with the added advantage of 4
buttons plus date flap. Hours,
mins, secs, weekday, am/pm in-

GENTS FRONT
BUTTON CHRONO
ALARM

LATEST 1980 STYLE. Super
‘shim and attractive. Basic work-
ing modes of (i) Chronograph

mins, secs, am/pm, weekday
and alarm indication.

Two further display modes
‘are available.

7 digits, 12 function.
Programmed to the year 2009,
24 hour alarm operating for 30
seconds.

‘Backlight and a closely

GENTS MELODY :
ALARM CHROND

BRAND NEW melody alarm
chrono which we believe will be
the watch of 1980.

Hours, nuns, sees, weekday,

am/] d mode square fl
%‘f‘“ﬁ;:’-"ﬁ’“‘,. "‘.‘gﬁ"’m (@) 24 hr. alsrm (i) Dual time b ey
month and date. FO0E SIS, MIGINEE SeCa € Chrono to 1/10th séc, with
1/100th sec cf with a Weekday indication, with split and lap mode facilities,
T ek -am/pm T2 and Al flags month § Dual timing facilities.
Spiit and lap mode facilitics. Ul hcation: i The alarm system is unigue
Back-light. Adjustable Hunning horse style chrono in the fact that it plays the tune
ek sbe) sirap. to 1/10 sec. “Yellow Rose of Texas”, for 20
60 sec activation time on the seconds. i
special £8.95 alarm system. 6 digits 5 flsgs. The tune can be activated at
Backlight, adjustable any intance by the press of a x
el stainless stes| strap. huttom. -
Backlight, infinite adjustable
£155“ bailt in stainless steel strap.
available in black resined
—at ony £17.75
ouy £12.50
GENTS FRONT GENTS MEMORY LADIES COCKTAIL : 1
BUTTON ALARM CALENDAR ELEGANCE AND STYLE for
LATEST 1980 STYLE ALARM CHRONO - s ey
Constant display of hours, matching adjustable bracelet.

LATEST TECHNOLOGY.

extremely popular sugar frosted
finish. {Gold or silver). i
Links can easily be removed =
from the strap and the clasp has
a spring mechanism built in to
~pive a comfortable fitting.
Constant - display ‘of hours
_and mins. with month, date,
_secs, auto-calendar, backlight.

£10.50

ssncze alarm sdicsrion
Two further options! displsy
modes are avaiebic. »

Cm display of hours

Auto calendar, backlight.

£10.50

GENTS MELODY
CHIME ALARM
CHRONO

LATEST TECHNOLOGY.
Hours, mins, secs, date, week-

5 : i !Eidl st
Wﬂxmrﬁm?ﬁ: with “split 2nd lap mode
ceally superb look. R

Only Bmm thick. 24 hour glarm wah = 10

minute saooze. BackBght, ad-

£1325 justable stainkess steel sirap.
Outstanding value £1 9.95

LADIES SUGAR -1 GENTS

COATED e CHRONOGRAPH

ANOTHER SUPERB PROBABLY THE BEST

LADIES WATCH, with that looking chrono on the market.

Constant display of hours,
mins, sées, with -am/pm indica-
tion.

Also month, date and wesk-
day indication.

l;" 10{xh and 1/10th sec with
split and lap mode facilities,
backlight, clozely woven ad-
justable stainless steel strap.

special £8,85

-day, month, with mede and
chime indication.

A musical alarm is built in 7 |
and can be ¢ef to any time
within® 24 hours, playmg the
tune “Oh Suzamna™.

Two further -alarm systems; |
(2} 24 hour alarm (i) Count *
down alarm (1 sec accuracy).

The wal.ch can be set o
chime on every full hour.
‘I!lBDth sec chrono, can be

ZETRON  WHERE RELIABILITY, STYLE AND ELEGANCE REALLY COUNT

ZETRON

Just look at the following points.

orders.

{ii) Full
guarantae.

{iii) Our own free back up service.

WE ARE ABLE YET AGAIN to offer you the above watches,
plus the complete ZETRON range. All at unrivalied prices.

(i) 48 hour despatch guaranteed on both retail and trade
instructions and 12 month manufacturers

liv) 10 day full monay refund if not complstiely satisfied.
vl Free falt presentation case with each watch.

= O 20 == IT1IN

PHONE OR WRITE for free full comprehensive catalogue
on the complets range of watchez we offer. Large discounts
available for bulk buyers. Trade lists on application. Agants
wanted everywhere, P/P per item 85p which includes in-
surancs.

Cheques or PO’s made payable to MITRAD and sent to

{Dept ), 58 Windmill Ave, Kettering, Northants, NN16
8PA.
{0536) 522024.

Everyday Electronics, May 1980
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BAKER 150 WATT
ALL PURPOSE
MIXER AMPLIFIER

Ideal for Groops, Disco, P.A: and Musical mwumgn

BAKER L_OUDSPEAKER-S
"SPECIAL PRICES!"

Fost "1 50 each

inpuis

4 CHANNEL MIXERS £2-00

~Add muslcal highllghts and sound effects to recardings.
Wl mix Microphons, recards, tape and tuner with separats
controls inte singls ouipul. 9 volt beery operatsd with
switeh for four channel mong or two channel steren working, oralll

IDEAL FOR DISCOS, GROUPS,
PUELIC ADDRESS

£55, Post =2,

.

Full instr
06,000 c.p.5. 12 watt RMS 8 uh'ns 2‘!0 85 per kit Tweo Mts |
£20. Suitable Bookshelf Cabinet £8:50 sach. Post £2,

R.C.S. 10 WATT AMPLIFIER KIT

This kit is sultable for record players, 12pe play back, quitars, Slectronic
instruments or small PA systems, Two versions are availzble. The mono
kit uses 13 semiconduciors. The stereo kit uses 92 samiconductars
Buoth kifs havs prmted front panel =nd volume, bass and treble controis
Spec, 10W oulput inio 8 chms 7W Into 15 ohms, Response 20c.s: fo

Twn |nD1.;ts with \mjume controls. Master ireble bass and volums cortrols

WOOD PLINTH CUT FOR B.S.R. =4

Slze: 16 = 143 = 3iin. Teak Venserad.

METAL PLINTH CUT FOR B.S.R.

OR GARRARD

Slze: 163 14 . 3in, £4. Silver or Biack finish, Post£2.

250-0-250 30mA 63V, 3-5A, & EV 1A
350-0-350V 250mA 6-3V 5 amp, SV
S00-0-300 120m & 2 u B-3V
220 25mA, 6:3V 2
HEATER TRANS 5 2V A £2-20 & W
GE{NE::AL PURPOSE LOW VO_LTAEEE Tapped
autp

~£ 2:58

%ig?gos 8156110 12,15, 18, 24 and 30V fsw
MINI MCODULE BAFFLE KIT Post £1 || R.C.S. SOUND TO LIGHT KIT et 1%’%%22"433633&436‘355& 5o

3A; 6, 8,10, 12,186, 13‘20 24,30, 3&40,48&) £12-50

EMI 15 « Biin. 3-way Loudspeaker System, 5in. Bass, 3in, Complats kit of par 30, 35, 40, 48, 60 o0
| r ts with R.5.C. printed circuil. Three 1000W crrannsls
Middie, 3in, Tweeter; 3-way Cmssovar& Pead;r Cut Baffle. | | A7 1 7 54,86, E 10, 12, 16, 18, 20, 24 48, £18:
i o ol ill operate from 200mV signalsource. CABINET axirs £4. KITFﬁ;l! %p 5.8, 1!1, 154 §A £2-30 12V 100mA £1-30 12V 300MA

£1-50, 10V 750mA £1-75. 40V 2A tapped 10V ar 30V
£3.50. 10-0-10V 2A £3. 40V 2A £3-50. 30V 5A + MV
24 CT £4..2 x 13V BA £11. 12412\: Zzmp. £3-50,
95-0-95V SA 24-50. 20020V
£3-30. 20V 1A £3. 0V 3amp £3- sn aw 40V, OV 1A £4.
15:0!15\: 2A £3.75, 32-0-32V GLA £ii. OV 250mA

50. 30V 2A £3-50.
AUTO TRANSFORMERS 115V fo 230V or 230V 1o

Easy fo build. Full instructions supplied.

LOW VO_LTAGE ELECTROLYTICS

SINGLE RECORD PLAYER

Flitad with auty stop, siereo cartridge. Besen[af&. Size 11

I} 30Ke.s. Size 8l = 3 % 2in. AJC mains operated. 115V 150\ £7: 250W £8: 400W-£8; 500W 90,
| Post 1
Mot kit £12-50 e T i g\ﬁ?&i %R.oér:ﬁ?sufas Ing_lr..ll 200/250V for 6 oF

FULL WAVE BRIDGE CHARGER RECTIFIERS & or
"I?K g;itputs TEA 89p; 4A E£1-60. HALF WAVE 12V

2A i}
28 T.T.; 6-3V 2A i.s-sn

A ELIS0. 30V 1IA

Model Obms © 'Size Power Twpe _Our| .o lcch ong music 4 way mixing, Output 4/8/15 ohrm, s, Mains 250V, TINTED PLASTIC COVERS ALL POST £2
Hisiar ’I';:h gau'_aﬂs e Frge Separate treble and bass contrels, 182 volt line m'miel £44 e.xlra. 3 »155""5';;; x 4‘21' 243% 3 gﬂ 16 = 145’;4\3!‘“ £6,
- b 8 £, S

Sefn}]{; Mk m g ;:e 12 I EIEI = £85 P‘m 33T in £6.18 & 1o xxa.a.?mzs

Lpa 1 =] = 18 w133 . with sfand-up hingss £7.
Moeun g kB ME 8 o crRco wATT AM e

aditorivm ¢ =] i R.C.5. LOW VOLTAGE $TABILI5ED

o A PA  £2) B AER POWER PACK £2-95

roup 45 By T 4 Allparts and Instruchnns with Zenerdlode nr]n't.ed clreuit,
Group 50 4,8 18 12 BO PA £20 rectifiers and double wound meainstiransformer input 200-
Group 50- g1s i5 75 PA £30 s baker 240V a.c. Cutput voltages available & or 7, 5 or 8 or 12V
g:gﬂg EISNJ 4, g.;g :‘Ig Egﬁ g: g o En - o o gic.unm1tﬂﬂmA orlese. Sized « 21 x 1}|n‘

h = : : taj

grnup o Bt 12 o EA g . 5 o 0 O: ease siafe voltage required.

isco 100 B, 16 12 100 isCO ]
Sizeo o s 12 A B e bl e . MAINS TRANSFORMERS aLL POST 09p sach

: - @ | npur 2 @ Sy Teble  Gain  Mans | 250-0-250V SOmA 6-2V, ZA £3- ‘g

1, 2,4, 5, 8, 16, 85, 30, 50, 100, 200mE 15V 10p; 500mF 12V 15p;, 25V 20p. BLANK AI.!.IMIHIUM CHJ\SSIS 18 s.w.o. 22in sides,
S . o Y el 22 2o, oV O, oo T, o sl & s b o o a1 i, 1.8

. B T B P i MT 6 x fin. £1-85; 1 -20; 167> 100, £2-207 125 Bin.
63V £1-20; 25V 75p; 35V 85p. 5500mi 76V £1-75. 1200mF 76V B0p. 1 i‘m, R TR vk o

HIGH VOLTAGE ELECTROLYT!CS

* Btin. Turntable size 7in. diametsr, =0, majns 290V 3
speeds plays sl size records. £9 95
Two fer £18. Post £1 on each,

NEW BSR SINGLE PLAYER £24-50

Model Pig2 3-speeds flarad aluminium turntshle, "S"i
‘shaped arm, cusing device, steret ceramic cariridge.

ALUMINIUM PANELS, 18 s.w.g. 6 x 4in, 24p; 8 * Gin.
A8p; 10 = Jin. 54p; 42 = Bin. ‘5fp: 12 x Bin. T0p; 16 > Bin.
T0p: 14 % Gin. 84p: 12 x 19in. £3:16 * 10in. £1-16.

B.S.R. De-Luze Autochangar with stareo £20-00 | 250V §--B/450V 50p 50+ 50/300V 50p ALUMINIUM ANGLE BRACKET, 6 x + ~ 3In. 25p.
-carkidge, plays all size records. Post £2. 15/350V 30p B+16/450V 50p 32+ 32450V 75p ALUMINIUM BOXES, M.&NY OTHER SIZEB TN
THE "INSTANT' BULK TAPE ERASER 32/500V T5p 15416450V S0p 10051001275V §5p STOCK 4 = Z = 2in. B8p: 3 = 2 = {in. 65p; 6 = & x 2in.
Suitable for cassettes and a1l sizes of 50/500V £1-28 321321350V 50p 1H0--200/275V. Top 95p; 8 = 6% 3in, £1:56:9 x 4 > 4in. £1 T{I‘ 10 %7 % aln.
tape rzels, a.c. mains 200/240V. £7-50 Post £1. BfBOOV TE/500V 65p 220/450V 85p £2-20; 12 = 8 = 3 £2- Su

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, UK.

Minimum pest 50p. Phone orders with Access and Barelayeard. Same day despatch. Components Lists 20p. Open 58 Saf, 8.5 (Closed Wednasday all day). Tel. 01-624 1685

D0 YOU EVER WISH YOU HAD A FEW NORE HANDS?

YOU KNOW WHAT iT'S LIKE WHEN YOU'REABOUT TO START THAT NEW PROJECT

— ARMED WITH A NICELY HOT SOLDERING IRON IN ©NE HAND, THE SOLDER IN 2
THE OTHER, YOU SUDDENLY FIND YOU'VE NO HANDS LEFT TO HOLD THE
CIRCUIT BOARD AND COMPONENT, LET ALONE THE HEAT SINK.

Experience a new freedom with . . . .
THE MINIBENCH™

A twist of the clamping control nut and the Board is held
securely. The jaws can then be flipped across so that
either side of the board is accessible at will. Fiexible
arms terminating in crocodile clips hold components and
in addition an arm can be provided fo hold a magnifying
lens to reduce the strain on those valuable eyes of yours.

Provisfon is mate for the fiiting of up fo four flexible arms If required.

POST COUPON TODAY TO—

Messrs. ABSONGLEN LIMITED, THE FORGE,
STAPLOW COTTAGE. STAPLOW,
LEDBURY, HEREFORDSHIRE HRS 1NP.

£13-95 each
£4-25 each
£5:25 each

@
@

Please supply ....eoorreo... Minibench
Flexible Arms with Clips...cooonnneeae.

| Flexible Arms with Lens ...

| Postage and Packing
ChequefPostal Order enclosed for £.......ccccvoiils

Name ..

Address

e Postal Code. Paient Applied For

# Trade Mark
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letter with the items In shorl supply Is Aol reprinted. Howe
send us an-order this month and a5 2o exirs ind:
wsually about fws months before if can appear in fhis magazine.

You will not be too late

barga sied even though it is our JANIFEE jzsue, because the part of ihe news-
sor mostotthe, el e ensiie Lpcme: biﬁ"f;m; will recelve ihe whols of our MARCHIAPRIL newslalier if m.r
weement we will send you cur MAYJUNE newsietfer directly It is printed, wit

SIX DIGIT COUNTERS
One pulss moves one digit—
Tyoe 1 for 230 AC or 10w OC
not resetiacie, Price 8ip—Type 2
for 48y DC or 115 AC and re-
settable £1-85.

COMPONENTS BARGﬁlﬂd " i
Wneos, Modern fibre glass board, coniains a muifiluge
§Ie:rery useful parts, some of which are;:— SCR ref. 2N 5060/2,

in a bridas) 8 fransistors type BC 107 and 2 type BFY 51
‘érectrulyt:c cendensars. 250uf 100v DE and 100uf 25v DC and
over. 100 parts including varlzble, fized and wire wound
resistors, electrolytics ete. Don't miss this nnin -af £1-15.

SIREN OR BLEEPER
American Delta mechanical fype,
works on 8. to 12v to BC or 12 fo
asy AC, Price ¥5p or £60 per 100.
Electronic Blaeper TH3S amits
‘high pliched walling note of
varying pitch. In red plastic
case with fixing bracket. £5-00.

CASSETTE PLAYER/RECORDERS

35 assoried rectifiers Including four 3 amp 400v types (made.

MINIATURE MAGNETIC CIRCUIT
BREAKERS

Operate fggter than fuses. 1 amp, 2amp, 5amp, 10 amp, i5
amp and 25 amp types. All £2- 30 each.

NEW KIT

IT'S FREE.. . .30 you will only have yoorseli to Blame if
you miss the 150 or 50 bargains listed In szch issts of our
Advance Advartising News. Produced bi- momh‘] e mows-
letier aizo includes fopical tips. speacial snips and “ioo few
to adveriiza' itams. You will get the current copy whenever
you buy from us, orif you send us som= long, stamped
address=d anyslopes we will sead them =5 they are printad.
12V SUBMERSIBLE PUMP

Just join it to your car battery, drop it into the liguid to be.
moved and up if cumes ‘ne messing abouf, no priming efg..
Suitable for water, paxaﬁn end 20y fAon-corfosive non-

‘explosive liguid. One use W you are & camper, make vourseif

2 showsr. Price £6 + %0p. A-free gift, first 180 purchasers:
will get tap with built in switch and lenath of plastic tubing.
THIS MONTH'S ELECTRICAL SNIP

Parcel of M.EIM. White fiush 12 amp sockets, switchas ato.
Total rofail value over £58 L+ VATP For only £28 + £4-20
You gﬂt 10 double 13 amp sockets and B single 13 amp S‘

& WAVE BAKD SHORT WAVE KIT Band
13-5 {6 52 mefres. Complete kit includes case, maleﬂa!s,
slx transistors and dicdes,

with neons, 14 power(20.amp dot switches and SpLrS.
sume with neons) Eﬂ smg}e ganged one way, two way and Inter-

switches ejc, Nothing else to i:lu)', llvou have an amplifier tb
connectittoora nml‘ of high p!
price is £11-

nd superfres gift worth £3. i not coliecting
please add SZ-OB.

DELAY SWITCH
Mains ted, delsy can be accurately' set with poiniers

DRILL CONTROLLER
Electronically changes speed
from approximately 10 Tevs 1o
maximum. Full power at all

eets - by - finger-tip mmrol.
Knl includes all parls, case,
everything and full Inslmd.lﬁ;ns

Made u4p model - £2-00 exira

CONTROL
DRILL
SPEEDS

With record and playback heads, all el
and speaker. Price £9-85 (suraly this must b8 the bargain of
ihe year). Muslc centre replacement siefes wi but
not electronics. £14-95.

DESOLDERING PUMP

Idzal for removing componanis from
computer boards as  well as for
service work generally. Price £6-35.

ENGRAVER

Very useful tool will engrave on matal or plastic Wit com-
prises mains seiencid, migro-swiich a.»"_d ingtructions. A
few other parts are reuuvred but ynu will probebly hsve these
in your juni box. Price £3-

HEADPHONE AMPLIFIER (STERED)

With velyme, tone and aF E'

Al -nade up ready to go.
Price £4-

MAINS SOLENOIDS

All have powerful pull.

TT2 size 137 = 21" x 97, Price £2-55
ml:a!"“x;xﬁ’ ice E3-50
TTi0 siza 3" 5 7 %27 Pr;:&.-! "

ELECTRONIC
JIGSAW PUZZLE

One of the many things you can
make with this miniature uni-
selector, We give fhe circoit
free when you order. Prica £3-45.

‘balance controlOvaparation.

S ——

VENMNER TIME SWITCH mains op-
eraied wiih 28 amp-swilch, ane on-and
anes off perd hre. r&fn&s‘u daily auto-
or tha |
ing oF shortening dey. An sxpensive
fime swiich bul you can have i for
only £2-35. These are new bul without
csse, but we can supply plastic cases
(b=ze 2nd cover} 21 -75% or meial case
with window £2-95. Algc avajlableis
adaptor kif to convert this into a
normal 24 hr fime switch but with the
‘edded sdvantageofupio 12onjofis per
2% hrs. This majes an ideal controlier
for the immersion heater. Price of
adaptar kit is £2-30.

FLUORESCENT TUBE INVERTER
For camping—car [e-
airing — EMEergency
ighting, from a 12v
hattery you can't beat
ﬂuorescam fighting, it
will offer plenty of wall
distributed fight and is
economical, We offer
-Phillips inverier for 127
Ewattminiature tube for
only£2: 75 with tube and
tube holders as well.

MAINS OPERATED VALVES

-and. non-corrosive liguids, both for normal mains operation.
Ref. Vi for 7 pipes and low pressure operation, V2 is for
-2 pipe and hioh pressure operation, Only £4-60 either type.

VERSADRILL

‘A 12 voit battery operated power
driil, nol juzk suiteble for printed
citeult hoards but will do all the
jobis and is powerful encugh'io
perform all the lun:t(uns and{

Black & Decker and other mains
drilis. its chuck accepts up fo 17

“drills.. Size approx. 150mm =
Somm. Price £16-75.

DOOR SWITCH

Neat tubular patiern for ietting into door frame. This Is a
changeover awi a0 can be used in openirg of closing
\circuits, Price 57p. D.LY, buralar alarm parts avallzble,
request diagram and price list of qur ma}ns onereted system.

V3 MICROSWITCHES
Over 50,000 in stock, all 2580 AC working, =ll with 3 silesr
cnn!asfs for ofo circuits. 10 amp 28p sach or £20 per 100,
15 2mp 35p each or £30 per 100.

DOOR MOVING MOTOR

Franco reversible singie phase 140v AC motor with gear box
giving final sgeed 56 rom very poweriul mumr. welght approx.
131b. Price £15 carrlage £3 mainfand only.

MULLARD UNILEX
A mains operated 414 sterao
system. Hated one of the
finast parformers in the sterec
field this would make 3 won-
derful olft for almost anyone.
In easy-to-dssemble modilar
farm this should sell st sbout ~
-but due to-a special bulk
buy and a&s-an incentive for
you to buy this month we offer
the sysiem compiefe at ang
£46 including VAT
postage,
FREE GIFT——BU! this: morth and you will receijve a pajr of
Boodman’s elliptical 8 = 57 speakers to match this amplifier.

Made by Asco. Two models available both suifable for waler

THIS MONTH'S SNIPS

3 CHANNEL SQUND TO LIGHT KIT Complete kit of
parts for = three channel sound to light unit confroliing
over 2000 walls of lighting. Use this at home i vou wish
but it 7s plenty rugged enouah for Disco work.

The unlt Is housed in an attraclive two-lons mefsl case
and has gontrols for each channe! and @ master onfoff.
The audio input and cotput ars by § » Snckets and three panal
mounting fuse holders provide thyr:stor protection, A four
pin plug and socket facilitate ease of connecting lamps.
Special sdip price is £13-50 In kit form or £15- 50 assembled
and test

REMOTE ‘CONTROL {or sound o Lighl {ours nr any other
circuit) savas
ol 1 weatt amplifier, crystal mlks' case, sundnes and. diagram.

ica £3:
LIGHT EXPANDER AND LATCH for Sound to Light,
enab]as SWD watte of hghhng io be controlled by single
1 or =h and enablss lights fo be latched on.
Kit consisis n'! iatching reiay, conirol swhich, case, sundres
and diagram, Price £4°25.
SINGLE CHANMNEL KIT still available. Price £5-18.

-amps—second confact

DELAY SWITCH

Mains . operated-—delay can be
accurately set with pointars knob
for petiods of up lo 2% Rrs. £
contects sulfable to switch 10
OpENs A
few minutes after st contact. 85p.

MINI-MULTI TESTER

knob for perinds-of up {0 21 hra. 2 contacts suifable fo switch
El; a;sps—seﬁnnd contact opens fow minutses after st contact
G DIGIT COUNTER—RESETTABLE

Coll voliage 48DC or 115v AC current 100mA =pprox. Price
£1-95-+ 30p.

DRY FILM LUBRICANT

In aerosol can for easy application and for putting 1ubrl:an[
into places where the normal oil cannot reach. Offered &
ai:ol.rl half the original list price 50p + Tp per can (8 oz..]

ﬂ'ﬁ‘i’? cans for £4- -68 posi £1-50. ‘I'hs fuh-iczni ‘is I.C.1. Fluon

ASSORTED MICROSWITCHES

10 different smali, madium and large sixes 1o suut mast

projects and repair jobs. Price £1:50 + - 1f this-pack

Hgeg-] nft contzin-the one you want glve usa r:ng and we may
e i

TELEPHONE PICK UP

Cail auacheshy suchon 1o nhone budy enabling conversation

to be e Price £1 +

i5p.

MAINS TRANSISTOR POWER PACK

Te radia, ties, amplifiers ofc. fake

the place of any of ths :’cliowmg baﬂer]es PP1, PP3,_PP4,

PP8, PFO and others, You can meke voltags outnutanything

from 2V to 16V at up to 200 mA. Complete kit but no case

£1-75 -+ 26p. Case 75p + 13p.

INTERR“PTED BEAM KIT

This kit enables you to make 3-switch thst will trigger when

& steady beam of infre-red or ordinary light is broken. Main

companents — relay, phote transistor, resistors and caps efc.

Ci rcult diagram but no case. Price £2 + 30p.

FM TUNER

Nicsly boxed in wooden case and has 2 smart dia| with cord

driva and pointer, it covers the range §3-108 mhz, has &n

input sensitivity of 10uV, uses & transisiors and 3 diodes.

1t Is an excalfent perlarmer and when fested here we have

had results quite squal to = tuner costing over £40. Price

anty £T£§‘ﬂ$ £1/12 or with stereo decoder £11-50 + £1-72

1 E4-

INTERCOM OUTFIT
Brand new fntercoms with 507 inter-connecting fead. Master
and sub, In neat plastic cases sujtable for office or home or
as 3 baby alarm etc. Thess are new stack but please sxpect
g llitle faull. Gfered atless than the priceof the 2 speskers,
switches and cases, Only £3-74 the pair.
WANT A CHEAP ELECTRIC FANT Wa offar a guiat
running induciion moter and 3 87 five-bladed fan for only
£2-95. Mount this on ‘a stiff wire frame or a plece of handy
engle and yoo will be'ablato keap yourself cool this summer.
EXTRACTOR FANS
By Woods still available 57 £6-00, 67 £7-00.
_HEATIHG PA]
11% 5 817 wafer thin 250 watt. Price £1-16.
PAPST MOTORS
Somelimes describad as the motor with the buitt-in fywheel,
Used in good guslity {gpe recorders snd in other equipment
where wow and flutter has been reduced to a minimum.
We have five different motors in 5tm‘.t the.se are 2l physically
about the same size {about 3° * deap). We guots
their tyge numbers but we haveno nthzr'[achnl:ai information.
Price Includes the capacitor required. HSZ 20.50-4 540D
dual voitage 125!2‘20 50Hz £8-50, HSZ 20.50-4 235D 110V
50/60Hz £8-50. KLZ 20.50-4 540D 220V 50Hz £5-50. KLZ 20.50-4
425D 115V 60Hz £5-50. KLZ 20,50-4/ 468D 110V 50Hz £5-50.
TWO TRACK RECORD/PLAYBACK HEADS
Far circuils, sep erase head. Speclal offer
ih:s month £1 or mounte.d on tape guide plate £1- -75.
EX GPO TELEPHONES
Normal desk instrument with dial and internal basll,
type £8-85 each, preceding:iype £5:00 sach.
TAKGENTIAL BLOWER
Metal bladed Smiths made super silent with dozens of apali-
cations, cooker hoods, fume exiractor—blower heafer fresh
mr lmpe[far ate. Alr outiet is rectangular size approx. 1027 %

-~ E£4-95, Post £1-50.
B BﬂT‘I’ERY MOTORS
For model makers, smalies! Is about as big as 2 thimble
and the biggestis powerful enough for a drill, £2 the 8.
12V MOTOR BY CROUZET
A powerful motor virtually impossible to stap by hand,
size approx, 25”7 long and 25" dia. permenent magnst so
revﬂrslhla ‘simply by changing polarity and has = refatively

latest

‘Deluxe  pocket size precision
moving coil 1
naarJnns—-mm o.p.v.  mirrored

speed with or without lead. Fifted with a splined
shaﬂwhfch could directly engage 3 toothed wheel or o which
& puHey could e attached. Ideal for large models, or small

scale.

11 Instant rangss

DC volts 10, 50, 250, 1000,

AC volis 10, 50, 250, 1000.

BC amps0-100 mA.

Contimuity and resistanca 0-1 meg

ohms in two ranges.

Complefe with Tes! Prods and

instraction book showing how to
¥ am

1

wel
Unbeﬂevable vatue only £6-75 +
30p post and insurance.
FREE Amps ranges kit fo Bnah]e you o read DC current
from 0-10 amps, directly on the §-10 scale, it's free if you
purchase guickiy bat i you already owr & minl tesier and
‘would 11k2 one, send £2

PLEASE NOTE: The “'+* sion after the amount shows
the amount \.A T. The nesiage, if queted, is based upon
the amount the article costs to send I it forms part of a
larger parcel, Should your order be |ess than £10-00 However,
please send an additional 50p. BARCLAYCARD & ACCESS
WELCOMED. Phone 01-688 1833,

J. BULL (ELECTRICAL) LTD

{Dept. E.E), 103 TAMWORTH RD.,
WEST CROYDOMN, SURREY
Tel: 01-683 1833

ste; Priced £4-25.

MAINS OPERATED LOW SPEED MOTORS

Programmer typa as usad [n time switehes alc. The following

final speads in siock:—

1r24hrs — irB his —1rdh—irh—2th—efh—4rh — 12 th—

mrh Both—frmin—2m—~&m —8m— 15 fm—25m—
m — 200 rm — all a1 £3-50 each.

SPIT MOTORS

These are powarful mains operated induction moiors with

gear box atiached with easy to fix fo. squared shaft, final

speed |5 approx. Srevs. per min., price £5-25—similar moior

but with finslspesd 110 rpm B0 rpm £5-95.

SUB-MIN MICRDPHO

Size only e &Y % 3;16"' =0 small enough for & busging

devics,. ex—nearmu dids but cuaranteed. Price £1-58

TRANSMITTER SURVEILLANCE

Tiny, =asily hidden buf which will snable conversations

o be picked up with FM radio. Can be made in a-maichbox—

all electronic parts and circuit £2-04.

RADIO MIKE

Ideal for discos and garden parties, allows complete 'Imsdbm

of movement, Play through FM radic or tuner amp, £6-

DP.DT TOGGLE SWITCH

Normal size, nermal fizing bright pleted toggle and fixing

nuts—by NSF., 3 3mp 250v price 40p each. £35 per 100,
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Simply ahead..
I.L.P'sPROVEN RANGE OF HIGH

Chosen in more
countries throughout
the world than any
other U.K. make

|.L.P. constructional modules are different.
Whereas maost others come with com-
ponents neatly arranged onopen P.C.Bs
with little else, |.L.P. modules are encap-
sulated within totally adeguate heatsinks
and need no extra componentstoc complete
them. Asaresult, |.L.P. power amplifiers,
pre-amp and matehing power supply units
arginfinitelymorerugged, impervious to
working in extremes of temperature and
can be easily positioned to requirement. No
. additional metal workis needed to take
away heat, connections are minimal and
utterly simple. Circuitry, workmanship and
= nerformance are of the highest standards,
equalto the demands of loudspeakers,
HEATSINK, pick-ups, tuners, digital signalsetc. even
@ PRE-AMP/ACTIVETGNECONTROL i " moreexacting than those oftoday, making
MODULE COMPATIBLE WITH ALLLLP. m i jﬂ‘,,-«-s. amplifier systemslessthan the best com-
AMPS AND POWER SUPPLIES. r_—— . == pletely inadequate. Now study the tested

@ FIVE POWER AMPLIFIERS EACH
ENCAPSULATED WITHIN LARGE

® SEVEN MATCHING POWER SUPPLY % == andguaranteed specs. for l.L.P. Thatis why
UNITS {FOUR WITH TORDIDAL Fe— =%, more people in more countries prefer these
TRANSFORMERS). : o « British designed and made modules.

© EASYASSEMBLY DESIGNSWITHWELL | A e AN
PRESENTED INSTRUCTIONS. 7 A ¢§\:

* Why toroidal?

Torcidally weund transformers are more com-
pact than their conventionally laminated
equivalents, being only half as high and heavy.
Their circularprofile ensures gredter operating
efficiency and as such areparticularly valuable
in heavy duty applications. \We have ourown
production section for windingand making
toroidal transformers enabling us to offer this
much sought-after type at competitive prices.
Fourofthe larger modelsin our range of power
supply units are now supplied with thistype.

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN

AVAILABLE ALSO FROM WATFORD ELECTRONICS. MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS
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and staying there

PERFORMANCE MODULAR UNITS

HYS PRE-AMPLIFIER

The HY5 pre-amp is compatible with
all |_.L.P. amplifiersand P.S.U's, It is
contained within & single pack 50 x
40 x 15 mm. and provides multi-
function equalisation for Magnetic/
Ceramic/Tunar/Mic and Aux {Tape)
inputs, ail with high overload margins.
Active tone control circuits; 500 mV
out, Distortion’ a1 1KHz—0D01%.
Special stripsare provided for connec-
L ting external pots and switching
ol sopry [~2| systems as, required, Two HY3's

connect easily instereo. With easy to
VALUES OF COMPONENTS FOR CONNECTING TO HY5 follow instructions. .
Volume — 10K £ log. = £4.64+ 74p VAT
Bass/Treble — 100K . linear. Balance — 5K - linear.

Dis- Minimum |

T < Qutput | tortion | Signal/ ;3“‘9{ Size Weight |Price +

LOAD: 8 ON ALL ;-;———-—"__" R.M.S Typical | Noise ) J‘:;:g inmm ingms |V.AT.
oos IR il | “=- | at1KHz | Ratio

oM PG ; | § £ | |svso [1sw _[oo02% [sods  |-20-0-+20 [105x50x25 155 |£6.34

i 7 into 8 £ + 950

2T %-—‘; / HY50 |30W 0.02% |90dB 75 0-+75 |105x50x25 |155 |£7.24
| i‘“" / into 8 £ 5 +£1.08
|5 HY120| 80W D01% |100d8 |-35-0-+35 |114x50xB5 |575 [£15.20
| : in=s8 & +£2.28
e e == | |Hv200|120W _| 001% |100dB |45 0-+45 |114x50x85 |575 |£18.44
DUTPUT FOWER - TS RS intQS Q | - £277

HY4D0|Z40W | 0.01% |100dB |45 -0-+45 [114x100x85 |1.16Kg
into4 L2

Load impedance — ail models 4 - 1601

Input sensitivity — all models 500 mV.

Input impedance — all models 100K
Frequency response —all models 10Hz-45KHz2 —3dB

N IBBLE
THE POWER SUPPLY UNITS (Laminated and Toraidal) 5 QEFEHBGUAH ANTEE
PSU 30 15V at 100ma to drive up to
I.L.P. Power Supply Units are five HYS pre-amps  £4.50 + £0.68 VAT 7-BAY DESPATCH ON

designed specifically for use PSU36 forl1or2HY30's £B.10+£1.22VAT ALL ORDERS
with our power amplifiers and PSUS0 for1or2HY50's £8.10 + £1.22 VAT
are in two basic forms — one PSU B0 (Toroidal) forone HY120 £9.75 + £1.46 VAT INTEGRAL

with circuit panel mourited on PSU 70 with toroidal transformer for 1 or HEATSINKS

conventionally styled trans 2 HY120's £13.61 + £2.04 VAT ] 5

former, the other with toraidal PSU 90 with toroidal transformer for BRITISH DESIGN AND

transformer, having haif the 1 HY200 £13.61 + £2.04 VAT MANUEACTURE

weight and height of con- PSU180 with toroidal transformer for :

ventional laminated types. 1 HY400 or 2 x HY200 FREEPOST SERVICE
£23.02 + £3.45 VAT e

w ALL UK ORDERS DESPATCHED POSTPAID = m—————— —_—————— =

-
HOW TO ORDER, USING FREEPOST SYSTEM j Pleasesupply’ © o oo Ll o e e e e e f
Simply fill in order coupon with payment or I
credit card instructions. Post to address as i

below but do not stamp envelope — we pay I' | enclose Chegue Tl Postal Orders [ |nternational Money Order [

Total purchasepricef. _ . . . ... ..

postage on all letters sent to us by readers of I :
: this journal. | Please debit my Account/Barclaycard AecountM™Ne. . . . .. ... ..
ot s s s S G S e l
o St S e e o OO DL SRR T e A e e e
I ADBRESSL - L. o A0 Bkl it = i o P R e 08 o i i
ELECTRONICS LTD. S B Tty ol e S LR i i
FREEPOST 1 Graham Bell House, Roper Close, e L e R = e /= i
Canterbury, Kent CT2 7EP. | ignat
Tatephone (0227) 54778 Telox 965780 LT L1y e o el WL A A e o T e e B A= L) ,
i B B B B N & B B B B B B
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ISKRA

ELECTROVALUE

SlIPPI.IERS UF_

_ BOARDS
CAPACITORS CASES &

FERRITES

~ RADIOHM
POTENTIOMETERS
RESISTORS

OUR MINI-SELECTION POINTS THE WAY!
EXAMPLE ONE — SOLDERING IRONS

Aryx 50 £12.08 net Antex x 25 £4.83 nat
Isatip: £25.90 nat Desolderiool SRIA £7.48 nat
Antes £5.33 not 500 gm real solder £6.61 nat
EXAMPLE TWO — PRINTED CIRCUIT MATERIALS 5
PCE's 300 x 150 mm Etch ResiztPen £1.14
SRBPS/S£1.38 DISE1.73 Brasdbosrds .
F/Glass 5/5 £1.96 D/S £2.13 Bimbaard 126923
Positive resist 75c0 £1.67 Eurobreadboard £6.56 net
Ferric Chiloride 500 g £3.45 T-Del £5.18
EXAMPLE THREE — SWITCHES
Chrome fogale 134 time switch adaptors
Std. SPDT 66p DPET 83p Smiths TS108" £14.43 net
Mir SPDT 86p DPET92p Wavechangs, Lodin, 1P12W, 2PEW,
JPAW, 4P3W 48p sach
EXAMPLE FOUR — CAPACITORS BY SIEMENS
Polyestar 7.5mm PCM
1.1.5. 2.2 3.3 474k 1015, 72, 33 42,F Bp each, .14 12p, . 150, 16p, 224 18p,
33p 21p, 4?p 27;1, GSL'W 10mm FEM 1u37p.
‘Ifﬂﬂ 24p, 2{25. 24p,-2 /63 1B6p, 4:7/16 24p, 4.7/40 16p; 10/25
15p, 10! 4ﬂ18|:| 22[2“51 22.-"-10 18p, 22/63 19p, 47/10°1 47.,'25 18p, 47/40
16p, 47/63 20p, up 0 1000/16V 36y, then | 2 48p o 7716 85,
Aizafull supporting ranges of a‘heu_' :‘era!mc p.ssm and electrolyIic caps.
EXAMPLE FIVE — POTENTIOMETERS BY RADIOHM
Single gargdin or log 34p {Fwin rypes sterec matched)
Twin gang lin orlog 93p Siider km 10peach.
Maono shider lin or leg S3p Presets fin; hofz orvert e 1dp
Twin sider lin orleg 136p
EXAMPI.E SIX — RESISTORS
1. 4.3W23p 1W6p
Wirewound from 21p
AND AS FOR SEMI CONDUGTORS ...
TNS14 8p 40873 990  MU4ET E1.70. Tips 69p
1N4007 Sp ACIZE 36p  MJI4T1 £188 T1P4IC T4p
INA1 48 S5p  ACITE 87 MIZ955 97p. TiP4ZA B89p
5402 1 ADT3E £4.2 MJE2955 E%.13 T1PaZC Fap
ZN1599 £1.0 ADT49 £1.01 MJE3055 E£1.00 T1p2855 &3p
3634 Zdp ADIBI 40p  MPSA1Z 42p T1P30SS 89p
2N30ES 8ip ADIEZ 52p MPSAG3 44p Ti543 40p
INITO2-11 1t AF127 43p  0A47 T4p WO0Z 35p
2N4443 £1.7 ALTOZ £1.84 Qa0 8p ZFIx107 9 14p
2Na444 £2Z.28 BAZTS 29p DAST Bp  2Tx300 14p
Aom. g omE @ oove Jm oan e
4onFao  £235 mpios 37p OC36 gia | RS
403671 43p  C106D1 52p TI2800D  £1.20 e
40362 49p E1110 2 TIP31A carry.
40836 £1.69 Ei218 87p  TIP32A 52p ' £

INFORMATION - To show everything we supply would take about seven pages of closaly
bar)ged type in this journal — the range is enormeuys including not only opto devices and very
advanced sophigticsted items, but'all the everyday things you need as well down to nuis and
washersl TS ALL N CATALOGUE 10 — OWUR 120 PAGE CATALOGUE FREE FOR THE
ASKING.

PRICES AND V.AT. - All prices quoted here include VAT, for UK. orders. Overseas
buyers deduct 13% when crdenng.

POSTAGE — For orders.up 10 £5.75 value (UK.} please add 40p for pfp. If over. orders sent
post free in UK, Overseas orders sent a1 cost (Min_ 40p).

BISCOUNTS — 5% aliowed on non-net items i order value exceeds £11.50. 0% it order
value exceeds £23, Quantity discount prices on most components.

ELECTROVALUE LTD. Dept. 28 St. Judes Road, Engiefisld Graen, Egham,
Surrey TW20 0HB. Phone Egham 32603 Telex 284475,

Morthern Branch (Personal Shoppers only) 6808, Lane, Burnage, Manche M9
1A, Fhone (067 432 4345,
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Designed originally for fogic wiring abplications, it is now accepted

and used extenswely ihroughout indusiry, education and research.

ROADRUNNER is used by hobbyists, sfudents, technicians, desianers

and engineers to carry out:—
% PCB REPAIRS % ANALOGUE BEREADBOARDING
% SIMPLE LOGIC WIRING—PROJECTS

* COMPLEX INTERCONNECTING OF MICROPROCESSORS,

MEMORIES ETC.

PCB REPAIR

WIRING OF LOGIC, MICROS AND MEMCRIES

ROADRUNNER PRODUCTS

Euro Infrokit £15-73. Project Introkit £8-89.
Pencil loaded with Bobbin £2-44, V\F:re Distri-

bution Strips, Glue fix 20 phi. §° o £2-80.
Press fix 20 pki. 27 jong £2-82, Smg}a Eurccard
High Density 3 Plane 36 « 16 pin DILS £4-50.

Double Eurgcard. High ens'nf 5 Plane 84 x
16 pin DILS £7-25.-Project Care, High Density
5. Sided 20 % 14 pin DILS £2-85. Bobbins—
Blue, 4/pkt £2-12, Green 4/pki. £2-12, Pink 4195\1
Gotd 4/pkt. £2-12. 1 of sach col. npt
Tinned Copper Wire 4/pkt. £2-92, Adheswe
£0-36itube.

ANALOGUE BREADBOARDING

ACCESS & BARCLAY CARDS ACCEPTED
DEALER ENQUIRIES WELCOME
Send large SAE for further delalls on ROADRUNNER products

To T. J. BRINE ASSOCIATES
56b HIGH STREET, HASLEMERE, SURREY GU27 2LA

PLEASE ADD 40p P & P PLUS VAT AT 15% TO ALL ORDERS

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can proyide the technical knowledge that is so essential to your success;
knowledge that will cnable vou to take advantage of the many opportuniticss
open Lo you. Study in your own home, in your own time and at your own
pace and if you are studying for an examination ICS gnarantee coaching
until yon are successful,

City and Gailds Certificates:
Telecommunications Technicians
Radio, TV, Elecironics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Servicing

Electronic Engineering and Maintenance
Computer Engineering and ]
Radio, TV, Audio Engineering and Servicing
Elecfrical Engineering, Installation

and Contracting

FOST OR PHONE TODAY FOR FREE BOOKLET

I':s To: International Correspondence
Schools

Dept 11268 Intertext House, London

SWB 4UJ or telephone 622 9911

Subject O FHETESE .o vv e orem e e e s ae s Yaiein e
Name' o e
............. PSSR e ae e e e e R T e
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MC6800 .. ..

INSB154N ..

MEBB02 -l s s alea o tatm £8:50 2708 ... .. ........
MIEER0T ote v oot £20-60

O 20.es 2716 INTEL ........
MEBESE): o £4-99

MC6B10AP ........ TR £3-61

MCBBA0 . .uvvveennnnnannnns £9-42

780 CPU 2:5Mhz .....vv..... £3-99 ﬁz?wARP

Z80 PIO 2-5Mhz .............. £ g WA
ZBOCTC2-5MhZ «.vvvvnnenns £7-99

Z80A P104Mhz .............. £10-00

ZB0A CPU4MHz .......... ..£13-99

Z80A CTC &Mbz .. oooonn z1000 ACORN
SCIMBIL ccioin s i s £8-88 6502 Based Micro Kit

.................. 180 POU

.................. : BKRAMKIt........

BB i e e e R e £12-56
S e £18-79

ZEN

Editor/ Assembler for Z80
Memories Formats avialable:-
4116 (16K Dynamic) .......... £6-99  standard
L B A e o £9-85 Nzascom. 1
2D L e e £9-98 TRSBE ooz

Callers only:—220-222, Stockport Road, Cheadle Heath, Stockport. Tel. 061 491 2290

Newbsar Componenis is a d'ms:on of Newbear Campurmg Store Limited.

-1 £95-00 TERMS:.

.......... . 77-68 The low cost 6800 Micro now
.......... £6-99 upgradable to 6809

---------- £6-39 5768 CPU Board Kit ........£35-00

--------- £21-50  77.68 4K RAM Board Kit ... . .. £55-00
77-68 MON.1. Board Kit .. ... £37-50
77-68 V.D.U. Board Kit ... ... £43-50
77-68 MON.2 Board Kit ... ... £47-50
77-68 EPROM Board Kit .... £21-50

..from £520-00 77-68 PI0 Board Kit ........ £40-00
77-68 32K Dynaram Kit (with
16K Supplied) ......ccunvnnn £75-50

Disc Interface & 6809 boards available
] £65.0p Send for free system description.

50p Postage and packing. Official
orders (Min. £10). Access and
Barclaycard welcome. Please add
15% VAT to all prices:

Send for catalogue and booklist.

Mail order & Callers:—40, Bartholo-
mew Street, Newbury, Berkshire.
........ £14-530 Tel: (0635) 30505

WIPER DELAY CONTROL

The Vari Wipe provides intermitient

operation of the windscreen wipers with

adjustable control to delay sach wipe between 3 and 60 seconds.
Set the control to suit the conditions to clear light drizzle, fog,
snow, slest or spray. Easily fitted to British, Continental &
Japanese cars with 12 volt self park wipers, Complets kit contains
all components, including timer chip, PCB, case, mounting panel,

wire, etc., with

full instructions.

VARI WIPE KIT £6.75 inc. P & P
ASSEMBLED £9.25 inc. P& P

‘ or send large s.a.e. for details -

COMPONENTS - Now over 1,000 typss in stock.

MODULES - New ready-built functions.
SERVICE - 1st Class same day despatch.
QUALITY - All guaranteed products.

O BASIC

JELECTRONIC

This 5 volume sat contains over 500 pages.
Bound in stiff linen. Cover size 8%%in x Sin,
Price £8.50 per set (we pay the postage).

Book 1. Introducing Electronics Book 4. Meters/Voltage-dividers
Book 2, Resistors/Capacitors Book 5. Transistor Project Circuitry
Book 3. Inductors/Diodes

The manuals are unquestionaby the finest and most up-to-date available
and represent exceptional vaiue.

This saries has been written in a fascinating, absorbing and exciting
way, providing an approach to acquiring knowledge that is a very
enjoyable experience. Suitsble for industrial trainees, City and Guilds
students, D1Y enthusiasts and readers of electronic journals.

Each part explzins electronics in an easy-to-follow way, and contains
numerous diagrams and half tone blocks with construction details and
circuit diagrams for making the following transistor projects: Lamp
Flasher, Metronome, \Wailer, Photographic/Monostable Timer, Metal
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm,
Electronic Organ, Battery Eliminator, Anemometer, Sound Switch,
Light and Water-operated Switches, Pressurs-operated Switches, Light
meter, Radio Thermometer, Ice Alarm,

Everyday EIectron?icS, May 1980

PRICES - Many reductions! Order now:

MAGAZINE PROJECTS - Trouble-freel Selray Book Company .
ACE MML%HD 60 Hayes Hill Sheuld you decide to raturn the set sfter 10 days

iwﬂﬁm wasm LETUS QUOTE FOR YOUR HARD TO GET g?;n;:'vp
. COMPONENTS - SHOP TALK ITEMS A _
SPECIALITY” = = am e T e G S o = S O
I Amount enclosed: £
| enciose 30p™, please send catalogue. | .
¢ Addrass:
i = eeal |
*Refundsble with future orders over £5.00. i o = o = T e o e e e T D T T N [ T N
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CLASSIFIED

The prepaid rate for classified

advertisementsis 20 pence perword
(minimum 12 words), box number

60p extra. Semi-display setting
£5 - 00 per single column centimetre
{(minimum 2-5cm). All chegues,
postal orders, etc., to be made pay-
able to Everyday Electronics and
crossed “'Lloyds Bank Ltd.”" Treasury

notes should always be sent
registered post. Advertisements,
together with remittance, should be
sent to the Classified Advertisement
Manager, Everyday Electronics,
Room 2337, IPC Magazines Limited,
King's Reach Tower, Stamford St.,
London SET 9LS. (Telephone
01-261 5942).

For Sale

Yhen replying to Classified Adverti:
please ensurs:

(A) That you have clearly stated your require-
A ments.

{B) That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

{D) That your letter is correctly addressed to the
advertiser.

Thiz will assist advertisers In processing and
despatching orders with the minimum of delay.

Receivers and Components
NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
l}:'tir:r;]lec'eivet Kit. Only £10-95 pius 25p

‘Brain-Freeze’ 'em with a MINI-STROBE
Electronics Kit, pocket-sized ‘lightning flashes’,
vari-speed, for discos and parties. A mere £4-75
plus 25p P. & P. Experiment with a psychedelic
DREAM 1.AB, or pick up faint speech/sounds
with the BIG EAR sound-catcher; ready-made
trpu.';;-{'uncuon modules, £5-45 each plus 25p

LOTS MORE! Send 30p for lists.
Prices include VAT.

BOFFIN PROJECTS
4 CUNLIFFE ROAD, STONELEIGH
SURREY. (E.E.)

EWELL,

DIGITAYL WATCH BATTERIES, any sort
Top each. Send SAE or 15p with naomber
or old battery to Disclec, 511 Fulbridge
Read, Werrington, Peterborough PE4 §SB.

DISCOVEER ELECTRONICS. Build forty
easy projects induding: Metal Detector;
Breathalyser; Radios; Stethoscope; Lie
Detector; Touch time-switches; Burglar
Alarms, ate. Circuits, plans all for £1-30 in-
cluding FREE circuit board. Mail only.
RIDL.EY FHOTO/ELECTRONICS, Box 62,
111 Rockspark Boad, Uckfield, Sussex.

100 DIODES B85p, 50 Trapsistors §5p, 10
switches 90p, 10 Leds £1-15. All mived.
Lists 15p. SOLE ELECTRONICS, E/E, 37
Stanley Street, Ormskirk, Lancs 139 2DH.

TURN YOUR SURPLUS capacitors; fran-
sistnrs, etc., -into. cash. Contact COLES-
HARDING & CO, 103 South Brink, Wisbech,
‘Cambs, (945 4188. Immediate seftlement.

Service Sheets

BELL'S TELEVISION SERVICE for seryice
sheets on Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 193¢ King's
Rd, Harrogate, N. Yorkshire. Tel: 0423 55885.

SERVICE SHEETS from 50p and SAE.
Catalogue 25p and SAE. Hamilton Radio,

NEW BACK ISSUEE of “EVERYDAY
ELECTRONICS”. Available 75p each Post
Free, open PO/Cheque returned if not im
stock, BELL'S TELEVISION SERVICES 180
Kings Road, Harrogate, Yorkshire, Tel:
{0423) &5885.

Record Aceessories

STYLI, CARTRIDGES FOR MUSIC CENTRES
&c. FREE List No. 23, For S.A.E. includes
Teads, Mikes, Phenes, etc. FELSTEAD
ELECTRONICS (EE), LONGLEY LANE,
GATLEY, CHEADLE, CHES SK8 4EE.

Books and Publications

WHY NOT START YOUR
OWN BUSINESS REWINDING
ELEGTRIC MOTORS

A penuine opportunity to success. LARGE PROFITS.
You can’t help but make money if you follow the sasy,
step by atep, instruch 1n our fuliy llusirated Manual
showing how to rewind Electric Motora, Armatures and
Flald colls as uged In Vacuum Cleuners. Elactric Drills
and Power Tocla. MO PREVIOUS KNOWLEDGE IS
REQUIRED, as the Manual coversin 13 Chapters, where:
to obtain sll the work you need, materials. required, all
instructiona rewlnd charts and how to take date, etc.
A goldmine of information. How 1o set up your home
workshop end how to cost each job tu yeur customer,
£4-50 inclusive of P. & P. LK. CWO

INDUSTRIAL SUPPLIES

102 Parrswood Road, Withington,
Manchester 20, Dept. EE

Wanted

WANTED: ELECTRONIC COMPONENTS,
Redundant: Stock, Test Eguipment, Tools,
Machines, Hardware; Factories cleared
Immediate cash decision. Contact: Mr.
Quirk, “Q” Services Electrenie (Camber-
lay) 'Ltd, 283 Lawford GCrescent, Yateley
871048, Camberley, Surrey.

Miscellaneous

TUNBRIDGE WELLS COMPONENTS,
BALLARD'S, 108 Camden Road, Tunbridge
Wells, Phone 31803. No lists, encuiries S.AE,

AERIAL BOOSTERS
Improves weak VHF Radio and Teleyvision
reception.

B45-UHF TV, B11-VHF Radio. B11A-2
metres. For next to the set fitling. Price £8.
SIGNAL INJECTOR
A .complete range of A.F. and R.F. Fre-
guencies up to the UHF Band, (vanable AF).

Price £5-00.
S.AE. for leaflets—Access.
ELECTRONIC MAILORDER LTD,
62 Bridge Sireet,

Ramsbottom, Bury, Lancs. BLO SAG.

47 Bohemia Road, Si. Leonards, Sus

382

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.d.
Rasg. Office, 22 Coningsby Gardens,

ENMAMELLED COPPER WIRE

SWGE 1ib Boz 40z 2or
Wico 3:10 1-86. 1-10 -80
30 to 34 3-50 200 i-15 80 -
35 to 39 395 2-38 1-34 -g8
40 to 42 5-10 287 2-28 1-42
44 to 45 5-00 3-60 £2°50 19
47 B-8T 5-32 318 250
485048 1596 -5 538 30
SILVER PLATED COPPER WIRE.
T4ta 22 5-30 303 1-85 1:20

24 to 30 §:50 3-75 £2-20 1-40
Prices include PAP and VAT. Orders under £2 please
add 20p SAE for list. Dealer enguiries welcome,

Reg office 22 Coningsby Gardens.

FREE 1380 AMTRON CATALOGUE with
new Tange of kits and eguipment cabinets.
Send SAE. Amtron UK Ltd., 7 Bughenden
Road, Hastings, Sussex TN34 3TG. Tel:
Hastings 4368004,

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches: all require
battery {power cell) replace-
ment at regular intervals
This kit provides the meaps.
We supply eyegless, non-
magnetic Tweezers, watch
screwdriver, case knife and
screwback cese opener, full
instructions  and  battery
identification chart. We thea
supply replacement bateeries
—you fic them. Begin now.
Send £7-50 for complete kit
and ger into 2 fast growing
business, Prampe despacch,

WATCH BATTERY REPLACEMENT CO. (EE I4)
11 Percy Avanue, Ashford, Middx., TWI52PB

PLEASE
MENTION

EVERYDAY

ELEGTRONIGS

WHEN
REPLYING
T0
ADVERTISEMENTS
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insertions..l enclose Cheque/P.O. for £

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Everyday Electronics for

Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Elecironics)

B e o ol o S et e e e T b o S s ) T 2 Send lo: Classifled Advertisement Manager
EVERYDAY ELECTRONICS
! - BMG, Classified Adveriisements Daept., Roam 2337,
B B o e e e e sy 0 e O e 1 T S ST King's Reach Tower, Stamford Sirest, London SE1 8LS.
Telephone 01-261 5942
Rate:
......................................................................... 18p per word, minimum 12 words. Box No. 8iip sxtra.
C d In Ei d. R terad Mao. 53526 Regh d Office: King's Reach Tower, Stamiord Street, London SE1 8LS.
TERMS: C.W.0. No Min, 15p P & P
_ g : C.W.0. No Min. 15p g
M.E.C_.A. TES HERE e senesiad reneosts ACCESS & BARCLAYCARD ACCEPTED
14 HOPETOUN STR., We now have available a quantity of Min. £5 Post & Packing 25p.
BATHGATE, El [ COMP GOVERNMENT, SCHOOLS, COLLEGES
WEST LOTHIAN OHIO SCIENTIFIC SUF"ER BCARD | GO ‘l.!'I.'ER KITS. ORDERS ACCEPTED
Tel: Bathgate 631371 place £220 each include 4 extra 2114 memories, Send or Phone for Catalogue.

Everyday Electronics, May 1980

4049 26p N LSN N LSN N LSN|AUDIO D.L.747  £1:50
8p{4050 26p|7411 15p 18p|7430 29p 40p|74198 95p  [LM380 60p| FND3580-3 | CAPACITORS:—
12p {4052 45p|7412 15p 7491 49p 74221 898p B0p|SNT6003 190p| 85p each or ELECTROLYTIC. RADIAL
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Logic

Spend Less

LP-1 Logic Probe

The LP-1 Ras a minimum getachable
B | pulse widih of 50 nanoseconds and

| maximum input freguency of 10MHz.
This 100 K ohm probe is an
inexpensive: workhorse for any shog,
lab or field service tool kit. [t'dstects
high-speed pulse trains or one-shol
events and stores puise or level
transistions, replacing separate
level detectors, puige
detectors, pulse stretchers
and pulse memory devices.
All for less than the price of a DVM

£31.00*

}] LP-2 Logic Probe
Trie LP-2 performs the same
pasic functions.as the LP-1,
‘bt for slower-speed circulls
and without pulse memary
capability. Handling a
minimum pulse widih of 300
nanoseconds, [his 300 K ahm
probe s the economical way
to testoircuits up o .5 MHZ
|t detects pulse frains or
single-shot eventsin TTL, DTL,
HTL and CMQS circuits,

replacing separate pulse detectors,
pulsestrelchers and mode siate
analysers.

{Avaitable inkit form LPK-1 £11-82)

£18 00*

erdil surtanie for TTL.

Test More

LP-3 Logic Probe -

Our LP-3 has all the teatures of the LP-1 plus
extra highspeed, |t captures pulses as
narrow as 10 nanoseconds, and
rnonitors pulse trains to over 50 MHz:
Giving you the essential capabilities

of a high-gualily memaory scope
at 1/1060th the cast.

| P-3 captures one shot or [ow:
rep-eventis all-bul-impossible to
detectany otherway.

All witheut the weight, bulk,
inconvenience and power
consumption of conventional methods.

£49.00*

~The New Pulser DP- 1

The Digial Pulser: another
new idea from CSC. The
DP-1 reaistars the polarity of
any pin, pad or component
and then, when you touch
the ‘PULSE butten, delivers
a single'ne-bounce pllse to
swing the logic siate the
otherway. Or if you hold the
button down-for rmiore than a
second, the DP-1 shoats oul
pulse afterpulseat 1000 Hz.
The sirigle LER blinks for each singie
culse, or glows dunng a pulse train,
[t your cireult is a very fast one, you
can open the clock line and take it
through ite function step by siep, al
singi2’ pulse: raig or at 100 per
second, Clever! And at a wvery

Y

¥once exoring BE&F-ang T8 VAT

CONTINENTAL SPECIALTIES CORPORATION el e e

reasonable price. £51 _00*

Shire Hill Indugtial Estate. Saffron Walder Essex CB1Y 3A0

8 -[260,38 O o

Plcr'-.=' jude PAP and 15% VAT
|'. |£3?33|,"—'*'“_5“-’*|.':
I Mame_

[ £14.85 l_':'r'“"' I
— 1

C.S8.C. (UK) Limited, - ==
Dept. 4“ Unn 1, Shire Hill Industrial Estate, ¥ | 57cee Sheaelf 0 fore

Saffron Walden, Essex CB11 3AQ. | e
Telephone: Saffron Walden (0799) 21682
Telex; 817477

number &g youl ardes wall
_E N s R R

FOR IMMEDIATE ACTION — The ©54
Teiephaone (7981 21682 &nd give us ol
B e peEt A

for FREE I
| Cataiogue

gk box &=
. - - O - = O S .




STEP INTO A NEW WORLD

NIRPLI

| WHEN YOU DISCOVER

For beginners or professionals, the Maplin catalogue mll help you
find just about everything you need for your project.

Over 5,000 of the most useful compenents — from resistors to
microprocessors — clearly described and illustrated.

Send the coupon for your copy
and STEPUPTO
MAPLIN SERVICE

e T S S D T e e

Post this coupon now for yeur copy.
ofaur 1979- RO cataiegu



