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— K THE MOST COMPREHENSIVE RANGE OF COMPONENTS, KITS
um | AND MODULES IN THE WORLD & THERE’S ONLY ROOM FOR A
INTERNATIONAL FRACTION HERE, GET THE CATALOGUE AND FIND THE REST.

BAND 2 TUNERHEADS (Varicap Tuning) 3
EF5804

74L810
74L811
74L512
74L813

74L8138
7418139
7415145
74L8151
74L5153
74LS154
74LS155
74LS166
7418157
7418168
74L5180
74L8161
7415182
74L5163
74LS164
74LS165
74LS168
74L5169
74L8170
7418173
74L5174
74L8175
74L8181
74LS190
74LS191
7415192
74L5193
74L5194
7415195
7415196
74L8221
7415240
74L8241
74L5242
74L5243
7415244
74L8245
7415257
74L5258
74L5260
7405266
7415273
7415279
7415365
7415366
74LS367
74L5368
74L508 7405133 74LS373

O

Memory Micros Linears:

SL1611 1.60 KB4433
SL1612 1.60 KB4413
SL1613 2.06 KB4436
SL1620 KB4437
SL1621 KB4445
SL1623 KB4446
SL1625 NE5044
SL1630 MC5229
SL1640 SL6270
SL1641 SL6310
TDA2002 SL6440
ULN2242 SL6600
ULN2283 SAS6610
CA3089 SL6640
CA3130E SL6690
CA3130T SL6700
CA3140E SAS6710
CA3189E LS7225
CA3240E ICM7555
MC3357 ICLBO38CC
ULN38659 TK10170
LM3900 TK10321
LM3908N HA11223
LM3914N HA11225
KB4412 HA12002
KB4417 HA12402
KB44208B HA12411
KB4423 HA12412
KB4424 LF13741
KB4430 MK50375
KB4431 MM53200
KB4432 U264

2 MOSFET of stages MOSFET mixer,
JFET IF preamp, with internally ampli-
fied PIN diode AGC. Tuning voltage
for 88-108MHz is 2-8V. Buffered LO

output. AGC input
145 x 70 x 24mm.
Stock 1-24
40- 05804 Blt

25+
2495 19.65

7255 The latest complete FM
tunerhead from RF input to
stereo output. MOSFET RF
stages, HA11225 |F and
K B4437 stereo decoder. 7255 special offer price:
£30.00 plus VAT

911225A The 911225A is the 7230
‘edited’ and shrunk int6 a screened
metal case, 97 x 56 x 24mm. The
unit is ideally suited to use with
synthesised tuner systems,
Stock No 1-24 25+
40-91225 Built 20.82 16.25

944378 ‘Hyperfi’ series decoder module
with the TOKO KB4437 pilot cancel
PLL IC birdy filter and the KB4438 muting stereo
audio preamp with 26/38kHz pilot tone filtering.
Stock No. 1.24 25+
40-04378 19.95 18.05

DFCM500 Wide range digital frequency/
capacitance meter. Frequency ranges;

T 0-1MH2, 1-50MHz and 80-500MHz. 8 digit
LED display, mains or Ni-Cad battery operation
Stock No. 1-24 25+

40-01500 Kit 95.95 86.50

; PP3 £3.70

D £3.05

Built
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AUTOBRIDGE

An Automatic power tracking VSWR and self-
ranging power meter. Complete Kit: All PCBs,
board mounted components, maters, case
{undrilled), transformer etc.

Stock No: 40-40400 £52.86 + £1.50 P&P
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Sub D £2.15
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LM10CN
L149
u2378
U2478

FET DIP OSCILLATOR

An essential piece of test equipment for the RF
constructor. GDO or WM function covering 1. 6
215MHz in five ranges. Audio and meter
indication. Kit includes; fibre glass PCB, all com-
ponents, all hardware, punch, painted and screen
printed case, wire etc, for coils and printed scale.
Stock No: 1-24 25+
40-16215 Kit 17.90 16.20
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iICM72168
ICM7216C
ICM7217A
SP8647
95H90
HD10551
HA 12009
HD44015
HD44752
MC145151P
10.MHz SSB GENERATOR Z80A
PCB, All components, eight-pole crystal
filrer.
Stock No.
40-10700

Z80A P10

ZBOA CTC

Z80OA DMA

Z8OA DART 5
ZBOA S10/1 1
Z80A $10/2 11.00
ZBOA S10/9 9.95

ZN427€/8
NE544
NES55N
SL560C
NE564
NE567
una741CN
TBAB20OM
ZNA1034
LM1035
TDA1062
TDA1083
TDA1090
HA1197
MC1350
HA1370
HA1388
SL1610
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Toko, Murata, NTK, Cathodeon.

CDA10.7MA 0.70 10M15D 14.50
SFE27MA 0.94 LFB4 1.95

Price

£29.65

R&EW PROJECT AND DATABRIEF PCBs
High quality glass fibre printed circuit boards
for projects and Databriefs published in Radio
& Electronics World.

27MHz Deviation Meter

PA10S

TV Pattern Generator

MC145151

2m Pre-amp

KB84417 (Undrilled)

0-30V PSU

2m PA Mk I}

ULN3859 {Undrilled)

SSB8 Exciter

HA12017

Up Converter
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2716

Coils, Filters:

SFE6.0MA 0.80

2m PRE-AMP CFSE10.7 0.80

Very compact low-noise MOSFET 2m pre-
amp. Gain 22dB. Noise figure; less than 1.5d B,
i/p and o/p impedance; 50 ohm size; 34 x 9

x 15mm. From Aprll '82 R&EW
Stock No. 1-24
40-14400 Kit 2.55

25+
2.30

70cm PRE-AMP

SFE10.7MA 0.45
CFSB10.7 0.50
SFE10.7MJ 0.50
SFA10.7MF 0.75
SFE10.7ML 0.70
SFE10.7MX 0.95
CFSH10.7M1 0.50
CFSH10.7M2 0.50

||REMEMBER — THE LOWEST PRICED NICADS AA 8Op; C £2.35

SAF10.7MC-Z
MF45510AZ12118.55
MFL45501L
10M15A
21M15A
45M15A
10M22D
10M8D

11.95
1.99
3.45
5.95

17.20

15.60

3.75

LFB6/CFU455H

LFB8

LFB10

LFB12/CFU455F

LFH6S/
CFWA455HT

LFHBS

LFH12S/

1.95
1595
1.95
1.95

2.45
2.45

CFSH10.7M3 0.50 CFW455FT
TOKO FIXED VALUE CHOKES {E12 Values)

to 1000uH 16p 10RB - 1 10 120mH
to 33mH 19p 10RB - .15 t0 1.5H

Compact low-noise pre-amp. Gain at 433 MHz; 2.45

13dB. 1/P and Q/P impedance 50ohms. Size
50 x 10 x 17mm. From March '82 R&EW

Stack No. 1.24 25+ 7BA
40-07000 Kit 3.90 3.60 8RB

2m POWER AMP » RETAIL SHOP OPENING HOURS NOW IN STOCK
SUiat 1 440z liennpopCrgElites, odE Monday to Thursday 8.30-6.30 [[NLAIEENSUNSANIFN

gain, 2W input — 20W output. Automatic

switched relay. By-passes power amp in receiver Friday 830-8 30 Saturday 9.00-5 30 Switched - Capacitor Filter:
5 5 5 P

{Access + Barclaycard orders accepted) e AR

mode, Devaloped from original class C version
in Dec 81 R&EW, High power output relay.

ALL PRICES SHOWN EXCLUDE VAT. P&P 50p per order.
AMBIT INTERNATIONAL DEPT.HE

Pre-drilled heatsink, optional RX pre-amp. Kit
-
200 North Service Road, Brentwood, Essex

only.
TELEPHONE (STO 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG

33p
43p

Stock No. 25+
40-14421 Less Preamp 28.50 25.65

40-14422 with Preamp 30.40 27.36
ANDTHERE’S PLENTY MORE IN THE CATALOGUE 70p inc.

1-24
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 560 2

e e
{ %Y sl 2 3 o ATARI PRICES REDUCED!
; 2 8-17 T We at Silica Shop are pleased to announce some

i 60 fantastic reductions in the prices of the Atari 400/800
personal computers. We believe that the Atari at its
new price will become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively give us a ring on 01-301
1111 or 01-309 1111.

—— o £199
s £248
s s £AAQ

400/800 SOFTWARE & PERIPHERALS

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES Mountain Shoot BUSINESS DYNACOMP Maths-Tac-Toe Scram Castle Sleazy Adventure Jawbreaker
Cables Rearguard Caiculator Alpha Fighter Metric & Prob Solvg  States & Capitals Canturion Saoliaire Mission Asteroid AIDS from Atari
Cassettes Star Flite D ge cr [y M Touch Typing Checker King Space Chase Mouskattack Assembler Editor
Diskettes Sunday Golf Decision Maker Crystals Music Terms/Notatn Chinese Puzzie Space Trek Threshold Dsembler (APX)
Joysticks Graph-it Forest Fire Musical Computer EM| SOFTWARE Codecracker Sultans Patace Ulysses/Goiden Fi Microsoft Basic
Le Stick - Joystick AUTOMATED Invoicing Intruder Alert My First Alphabet Briush Heritage Comedy Diskette Tact Trek Wizard & Princess Pascal {APX)
Misc Supplies SIMULATIONS Librarian Monarch Number Blast Cribbage/Dominoes Dice Poker Terry Pilot {Consumer)
Paddies Crush Crumble Cmp Mort & Loan Anal Moonprobe Polycalc Darts Dog Daze Wizards Gold PERIPHERALS Pilot (Educator)
Datestones of Ryn Nominal Ledger Moving Maze Oofus. Europ Scene Jig Dominati Wizards Revenge Cantronics Printers  Programming Kit
ADVENTURE INT Dragons Eve Payrol Nominoes Jigsaw Quiz Master Hickory Dickory Downhitl Disk Drive
att Adams Adv Invasion Onion Personal Finl Mgmt  Rings of The Emp Starware Humpty Dumpty Eastern Front ENTERTAINMENT Epsom Printers SANTA CRUZ
No 1 Adventurelnd Rescue at Rigel Purchase Ledger Space Tilt Stereo JD Graphics Jumbo Jet Landes Galahad & Holy Grl from ATAR| Program Recorder Basics of Animation
No 2 Pirate Adv Ricochet Sales Ledger Space Trap Three R Math Sys Snooker & Billiards  Graphics/Sound Asteroids RS$232 Interface Bobs Business
No 3 Mission Imp  Star Warrior Statistics ¥ Stud Poker Video Math Flash Submarine Commdr Jax-O Basketball Thermal Printer Display Lists
Voodoo Cast  Temple of Apshai Stock Control Tripie Biockade Wordmasker Super Cubes & Tilt  Jukebox Blackjack 16K Memory RAM  Graphics Machine
The Count Upper Reaches Aps  Telelink 1 Tournament Pool Lookahead Centipede 32K Memory RAM  Kids t & 2
Sturange Ody Visicalc EDUCATION EDUCATION Memory Match Chess Horizontal Scrolling
Mystery Fun  BOOKS Weekly Planner from APX from ATAR| ENTERTAINMENT Midss Touch Entertainment Kit  PERSONAL INT Master Memory Map
Pyramid of D Basic Ref Manual Word Processor Algicalc Conv French 1 Minotaur Missile Command from APX Mini Word Processor
Ghost Town Compute Atari DOS Atlas of Canada Conv German Alen Egg Qutiaw/Howitzer Pac Man Adv Music System Page Flipping
No 10 Sav Istand 1 Compute Bk Atari CRYSTALWARE Cubbyholes Conv Italian Anthili Preschool Games Space Invaders Banner Generator Player Missile Gr
No 11 Sav istand 2 Compute Magazine  Beneath The Pyram Elementary Biology Conv Spanish Attank Pro Bowling Ster Rawders Blackjack Tutor Player Piano
No 12 Golden Voy De Re Atari Fantasyland 2041 Frogmaster Energy Czar Avalanche Pushover Super Breakout Going To The Dogs  Sounds
Angle Worms. DOS Utilities List Galactic Quest Hickory Dickory European C & Caps  Babel Rabbotz Video Easel Keyboard Organ Vertical Scrolling
Deflections DOS2 Manual House Of Usher Inst Comptg Dem Hangman Blackjack Casino Reversi I} Morse Code Tutor
Galactic Empire Misc Atars Books Sands Of Mars Lemonade Invit To Prog 1/2/3  Block Buster Ssimon Run ON LINESYSTEMS Personal Fitness Prg SILICA CLUB
Galactic Trader Op System Listing  Waterloo Letterman Kingdom Block ‘Em 747 Landing Simul  Crosstire Player Pisno Over 500 programs
Lunar Lander Wiley Manual World War it Mapware Music Composer Bumper Pool Seven Card Stud Frogger Sketchpad write for detaily

OR FREE BROCHURES -TEL: 01-301 1111

For tree brochure and reviews 0n o range of eRConG POOUCYS piease lelephone 01-301 1111 FR I

To order by Ielephone (st Quole YOt name address Crecd card number and order requiements .'- - i A ’
::v ::-:‘m e .'f’.fa:;:f anapecing s FREE OF CHARGE i he UK. Express 24 hous "|||_. “l ] l 1 am interested in purchasing an Atarl 400/800 computer and would
e T ol (i e o W W o . [ R l i like 1o receive copies of your brochure and test reports as well as
om) | your price list covering all of the available Hardware and Software.
'\

Saturday 9em 10 8.30pm (closng Thursazy 1pm. Frday = J
MAIL ORDER - we ate 8 Speciaist mai 0rdor COMPANY and are abie 10 supply 9oods dec! (o your I |I

ey |
umevmscx- o 5 Ry y Jwchase an 5 ll X |'||I t

us within 15 days On recerpt of the QOOTS in SAUSIACIOry CONGMON we wil Qe you & full rehund N N L I I ) L ' L
o) Sders. Oniment o elosclEl v g i WHEE 0 i | 0 Address........
mahes of TV games for personal computers

COMPETITIVE PRICES - our prces ofters and sennce are very compeldive We re neves knomngly
UndersokS and will nosmally Maich any wes Pree quoted By O COMEetAons.

s, ™, ™~
HELPFUL ADVICE - avaiaDie on the sufadefy of vanous Compuers W, l' I"
AFTER SALES SERVICE = avaiatie on all computers ol of guarantee 8 Wi | r
VAT - all prices quoted above mciude VAT & 5% b ‘.
CREDIY FACILITIES = we offer Credn Over 12. 24 o 36 maning ploase ask o Oetads ‘-m" ul
SILICA SHOP LIMITED l'l' Jl
Dept HE 1082, 1-4 The Mews, Hatherley Road, Sidcup, “ll? udlf ol

Kent DA14 4DX  Teiephone 01-301 1111 or 01-309 1111

Name .,

\ Hobby Electronics, October 1982



A -
‘74147 90 1LS124 90 ) ~
' 74150 50 [ LS125 24 210 JIMEI/09GT 0
7400 1 ol M - % |(MC1710 79
500 n 4 | Ls132 © 26 150
7402 120
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 7403 12 o3 kS = = 2
MAIL ORDER CALLERS WELCOME Tel. Watford 40588 7404 13 30 | LS138 2 20
% , Bl : 7408 15| % | Lsi3s - 285
ALL DEV &R A1 NEW. FU . AND FULL U A 3 20 oK = 273
DESPATCHED BY RETUFIN OF POST TERMS OF BUSINESS: CASH/CHEOUE/P Os 20 a8 | LS147 150 70
OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL IN- 'l: : a8 | Ls148 a5 190
STITUTIONS® OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT ENQUIRY :‘ 3 48 | LS151 3 zg
WELCOME. P&P ADD 50p TO ALL CASH ORDERS. OVERSEAS ORDERS POSTAGE 16 48 | LS153 40 et
AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. 8 ﬁ 1%}23 : ol !
18 90
All prices exclusive of VAT. Piease add 15% VAT to the total costIncl. P&P 20 :g l’:g:gg : ©
‘We stock thousands more iems. It pays to visit us. We are situated behind Watford Footbal Ground. 2 275 | Lsi61 7 96
1Nearest underground/8R Station: Watford High Street. Open Monday to Saturday: 9am to 6pm fg 54 | L5162 Fl ;us@
POLYESTER CAPACITORS: Axlal Load Type 2 A z 240
400V: 1nF, 1n5, 2n2, 303, 4n7, 6n8 11p; 10n, 15n, 18n, 22n 12p; 33n, 47n, 68n 16p; 100n, 150n 20p: 220n x 0 | 15 P ICL7106€E 750
30p; 2 ICL7107 975
330n 42p; 470n 62p; 680n 60p; 14F 68p; 2,2 82p; 447 86p. 7426 2 S 2 ICLBO3BCC 300 1
160V: 10nF, 12n, 100n 11p; 150n, 220n 17p: 330n, 470n 30p: 680n, 38p; 14F 42p: 145 45p; 242 48p. 7427 2 w | L8173 ot ICM7204 860
1000V: 1nF 17p; 10nF 30p; 16n 40p; 22n 36p; 33n lZp. 47n 48p; 100n 50p; 470n 990 7428 % 115 | LS174 50 ICM7205 1150 120
= % I % | (8178 s ICM7216A 1960 =
POLYESTER RADIAL LEAD CAPACITORS: 250V: LTRASONIC CER 43 ICM7217A 790
10nF, 15n, 22n, 27n 6p; 33n, 47n, 68n, 100n 7p: 1500, 2200 10p. | S0(1 Sec i TRANSDUCERS | 7459 2| L2l = ICM7224 786 410
330n, 470n 13p; 680n 19p; 1uF 23p; 145 40p; 2u2 48p; 4u7 60p. 743 B! 74188 o0 | 19 % ;:gmggg ol (]
ELECTROLYTIC CAPACITORS: {Values are in uF) 500V: 10 52p; 47 78p; 260V: 100 66p; 63V: 0.47, 1.0, | 7438 2 | 74188 20 | LS192 3% oss 8 2
1.5,2.2,2.5,3.38p: 4.7 90: 6.8, 10 10; 15, 22, 12p; 33 16p; 47 12p; 100, 19p; 100, 19p; 1000 7p. SOV: 47 740 5 ;‘213‘,’ ﬁ 'L-g:gi ::g 340 2%
120 740 as
20p; 220 24p; 470 R2p: 2200 H0p. 40V: 4.7, 15, 22 9p; 3300, 0p; 4700, 120p; 26V: 1.5, 6.8, 10, 22 8p; 339p, 2442 x| 14192 46| LS195 3 5‘5 5
47'80; 100 Vip; 150 12p; 220, 15p; 330 22p; 470 2Z5p; 680, 1000, 34p; 2200, 50p; 3300, 76p; 4700 92p; 16V 7443 0 ;ﬁgi E tg:gg : 200 86
40, 444 % ax
47, 100 9p; 126, 12p; 220 13p; 470, 20p; 680 34p; 1000 27p; 1500, 3p; 2200 I6p; 3300 T4p; 4700 79p. -7,445 6| 74196 46 | LS221 % § 0
TAG-END CAPACITORS: 64V: 2200 139p; 3300 198p; 4700 24Bp: 50V, 2200 110p: 3300 154p; 40V: 4700 7448 o | 74196 4 | LS240 3 = 5
190p; 2BV; 2200 90p; 3300, 4000, 4700 98p; 10,000 320p; 15,000 345p; 16V: 22,000 360p. 7447 s ;::gg e tgg:; 2 a8 50
SIVER WICA Walias i pFl | 7448 40 i 50 480
TANTALUM BEAD CAPACITORS (A ¢ 450 18] 74199 84 |/ LS243 55 120
36V: 0.14F, 0.22, 0.33 15p; 0.47, 0.68, | OPTO 2,33, 4.7.6.8,8.2. 10, 18, 18, 22, g B 1 i | CMOS ™ z L
1.0uF. 1.5 18p: 2.2, 3.3 18p: 4.7, 6.8 | ELECTRONICS 33, 39, 47, 50, 56, 68, 75, 82, 85, 7453 16} 74LS 4000 10 Ly 1m0 299

i 2 el it (Bl 100, 7454 16| Ls00 1 | 2001 10 — 4rs 25
104F 28p; 16V: 2.2, 3.3 18p; 4.747, 6.8, | TIL209 Red 1 7460 16| LS01 1 | 4002 12 24 150
10'180; : ; A 3 120, 150, 180pF 0]

Bp; 15, 36p; 22 30p; 33, 47 40p; 100 | TiL211 G, 18 2007 220, 256, 270, 300, 330 350 7470 0| 1502 11| 4006 50 % lso
TSp: 200 88p: 10V: 16, 22, 26p: 33, 47 | TIL212 Yer, 1a| 200 7472 24| (503 12 | 4007 14 e 70 200
5 1100 555 6V: 100 430, e 12| 470, 600, 800, 820 Zpeach | 7473 24| 1304 32 | 4008 el 180 %0
POTENTIOMETERS: Rotary, Carbon, | -2° YellorGm 1000, 1200, 1800,2200  30p each 7474 20/ LS0s Y3 | 4009 2 70 [LM319 216 150
Track. 0.25W Log & 0.5W Lin. Sauare LEDs  14:] 3300, 4700pF 80p each 7475 32| 1508 12 | 4010 2 g0 | LM324 30 158
5000, 1KQ & 2KQ (Linear onty) Slng!e Bi-Colour R/G LT RESIETORS Catbon  Film High | 7476 30 | LS09 12 | 4011 0 9gg |LM339 47 70
) Bi-Colour /Y - 75| RESIE e L el 40| (s10 13 | 4012 16 B0 | M348 64 20
5K0-2MOSingle Gang 05 | TicoowR/G/Y & Sl : 7481 120 | Lst1 13 | 4013 X0 [LM349 1B 80
5K0-2MQ Single Gang D/P Switch  78p | OCP71 2 “CRANGE VAL 1.99 100. | 7482 6 [ 1512 12 | 4014 46 350 |LM358 %
5K81-2MQ Double Gang 8sp | ORP12 s 7483 38| Ls13 2 | 4015 0 o LM377 7 80

2Ns777 & 24M7 24 29 1 7484 70 | LS14 30 | 4016 2 28 |LM379 480 120
SLIDER POTENTIOMETERS LD271 46 3W P | 7a85 60 | (520 13| 4017 E] s | m380 290
0-25W log and linear values 60mm SFH205 N 22-4M7  EN2 2 1p 7486 2| (5821 12 | 4018 e % |M3g1 310
5K2-500K1 single gang 7 | W32 s WE Rz lApiRErT2 - se 4o | yggg 206 | 1522 13 | 4019 % 7 fLm3s2 499
10KQ-500KQ dual gang M0p | TIL78 54| 2% Metal Fim 100-1M 60 4 | 5.9 20| 1526 12 | 4020 ] % limass 106
Self Stick Graduated Bezel 40p | TIL38 65, 1% Motal Film 510-1M 8 6p 7491 % | 527 12 | 4021 40 LM386 25
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BIMDAPTORS

All 2000 Series BIMBOXES from Boss In-
dustrial Mouldings now include BIMDAP-
TORS, whichenable flatmounting of PCBs
by using the vertical slots moulded into the
sides of the boxes (right).

The simple plastic adaptors have 1.5
mm wide horizontal slots spaced 5 mm
apart, and are normally slid onto each cor-
ner of the PCB — or at closer intervals if re-
quired. Two or more PCBs can be sand-
wiched together and the whole assembly
simply slipped into position in the box. The
BIMDAPTORS are snipped off to length,
just below lid-level, so that the units are
firmly held down when the lid is screwed
on

Boss now offer six basic sizes within the
2000 Series, ranging from 100 x 50 x 25
mmto 190 x 110 x 60 mm. Available col-
ours are blue, black, grey, orange or white;
some have standard profile clear plastic
lids and are the ideal containers for devices
such as controller/timers, where it is nec-
cessary to see inside the box.

For furtherinformation, contact Boss In-
dustrial Mouldings Ltd, James Carter
Road, Mildenhall, Suffolk IP28 7DE; Tel.
0638 716101.

Save Your Memory

MEMIC, from Cambridge Microelec-
tronics, is a family of CMOS memory units
with an integral backup battery for saving
up to 2K of program without the need to
blow EPROMs. The units plug directly into
24-pin EPROM/ROM sockets or byte-wide
RAM sockets. A flying-lead connector
allows MEMIC to be used as random ac-
cess memory even when plugged into a
ROM socket.

The 2K bytes of fast, static memory and
the lithium backup battery are built into a
box measuring must 4’ x 2.4 x 1''; as
many units may be used as there are spare
sockets. The access time is better than
200 nS; no special signals or hardware are
required for use with most systems and
the very low power consumption on stand-
by gives months of memory storage.

MEMIC units (right) are available for
an all-inclusive price of £29.95, fully
assembled, tested, and with clear
operating instructions, from Cambridge
Microelectronics Ltd, 1, Milton Road,
Cambridge CB4 1UY; Tel. 0223
314814.

We also understand that a MEMIC unit
for the ZX81 (the MEMIC 8 1), with up to
4K of memory, will shortly be available. It
is expected to be in the same price range,
so watch this space for further details!

The £50 Computer

Sinclair Research have broken the £50
barrier for personal computers by reducing
the price of the ZX81 from £69.95 down
to £49.95. The move reflects Clive
Sinclair’s belief that ‘’The personal com-
puter is no longer the preserve of the hob-
byist but (is) rapidly becoming as much a
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household item as the TV or hi-fi’’.

From August, the ZX81 will also be sold
at selected brnaches of Boots and Greens
(in Debenhams), as well as at branches of
W.H. Smith.

Tooling Up

The only really essential tools of the elec-
tronics trade are a soldering iron, a pair of
pliers, cutters and some screwdrivers.
There are many other items, though,
whose usefulness only becomes obvious if
they aren’t to hand when needed!

Miniature files, such as those (below)
recently released by Neill Tools, are a good
example; this new six-pack of Stubs preci-
sion needle files are ideal for construction
and maintainance of electronic equipment
of all kinds.

The clear plastic pack contains six 16
mm files — hand, flat, round, half round,

Coveer, Cast leonl]
Klumnium, Stankess Stew
ANY COMBINATION OF METALS

<.

li

N

eliery and Crants

turding sod Rootng
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square and three-square — and sell at a
recommended retail price of £9.45,
Details from Neill Tools Limited, Napier
Street, Sheffield S11 8HB; Tel. 0742
71281.

Hobbyists with a sideline in DIY or craft-
work will also be interested in Universal
Solder, from Jimi-Heat Limited; it has the
ability to join all metals to themselves or to
each other. The joint is formed at a
temperature of 210° using either a low-
pressure gas flame or soldering iron and it
will join metals such as aluminium or zinc
easily and without distortion.

The solder is non-toxic and Is supplied in
a pack together with the flux. It is available
for £2.95, Including VAT, from branches
of Woolworth and Halfords.

Gold Tested Here

The Mitsubishi Electric Corporation have
produced an Ultrasonic Gold Ingot/Bar
Tester (below) that can be used by ’the
average person’’ to detect the presence of
cavities or foreign matter inside gold
bars/ingots, detect gold plating or pinpoint
the presence of substances other than
gold.

We would be happy to review a sample
unit for the benefit of our many gold-
investing readers, but it seems unlikely
that we could persuade anyone to supply
the several dozen pure gold bars that
would be neccessary for us to carry out a
thorough test!

Don—JbIe First

Murphy Electronics are currently leading
the way in new developments in audio
marketing techniques with the release of a
twin-cassette. recorder/radio. The MTC
2506 has a ‘'double-play’’ facility which
allowsrecording from one cassette deck to
the other. Deck One functions in both play
and record modes, while Deck Two works
in playback only.

Also included in the set is a three-band
stereo radio, tone and balance controls,
auto-stop feature, twin condenser
microphones, and sockets for headphones
and extension speakers. The set operates
either from mains or battery and will be
available for around £99 at retail outlets.
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Project B

The Flash Point Alarm is

designed to warn when the
temperature of fat or oil in a

chip pan or deep fryer

reaches a dangerous level. It
will not prevent fires — - —
only you can do that.

i WARNING

e R e -
GFlagzh —-point N
 SAlarIn '

NEVER TURN YOUR
BACK ON A CHIP PAN

Owen Bishop

FIRE Statistics for the UK clearly show
that a large and increasing proportion
of fires in the home begin in the
kitchen. Of these, about 90 percent are
fat fires. It does not seem to matter
what kind of cooking fat is used; it
could be vegetable oil, lard, dripping or
margarine. Most people prefer chips
and other fried food to be crisp rather
than soggy, and for this the fat must be
made really hot before the food is put
into it. This is where the danger arises.
Fat takes an appreciable time to warm
up to a suitable cooking temperature
(about 205°C). While this is
happening, the cook may decide to get
on with some other job (or even to pop
quickly down the road to the corner
storel) leaving the fat unattended.

Though it may heat slowly at first,
the rate increases as the cooker warms
up. After cooking temperature has
been reached, it does not take that
much longer for the fat to reach a
temperature at which it is likely to
catch fire. At temperatures higher than
310°C the fat is above its flash-point
and may ignite spontaneously, even
though it is not in contact with a naked
flame. When the cook returns from that
task which was to take ‘‘only a
moment’’, the fat may well be alight —
and possibly the house as well.

This project won’t prevent chip-pan
fires but it will give an alarm when the
temperature reaches a dangerous level.
It uses a thermocouple to sense the
temperature of the fat; a thermocouple
was chosen because it is able to
operate over the range 0°C to 400°C.
The circuit is set to trigger an alarm
when the temperature of the fat is
more than about 200 degrees higher
than room temperature. The
temperature of most kitchens is
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Point Alarm

between 10°C and 25°C, so the alarm
sounds when the fat is at about
210°C. This allows the optimum
cooking temperature of 205°C to be
attained without triggering the alarm,
yet provides a good margin betwen the
triggering temperature and the lowest
flash-point of commonly-used cooking
fats.

A THERMOCOUPLE is sumply an.elec-
trical circuit formed by joining two
dissimilar metals, eg copper and iron,
into a loop. [f the two junctions of the
metals are heid at different
temperatures, an EMF is developed in
the loop. The size of the EMF is pro-
portional to the temperature dif-
ference between the junctions, so if
one junction is held at a constant
temperature, the EMF must be pro-
portional to the temperature at the
other junction.

The graph of the output of a
Nickel — Chromium/Nickel — Alumi-
nium thermocouple, similar to the
type used in this project, shows the
EMF developed versus the
temperature difference between the
thermocouple probe temperature and
a reference temperature of 0oC.

The HE Flash Point Alarm uses

How It Works

The alarm signal takes two forms.
There is an intermittent audible alarm
loud enough to be heard in the next
room (though it is not loud enough to
be heard when you are down at the
corner store!) and for those who are
hard of hearing, there is also a visual
alarm of two lamps, which flash
alternately. The alarms can be external

400
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temperature, and compares the EMF
developed by the thermocouple with

a reference voltage. The Alarm is
triggered when the EMF rises to about
8 mV, corresponding to a
temperature around 2000 above room
temperature. Note that the unit itself
must not be placed where it can
become heated above room
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B Project

to the device if required; for example,
you may prefer to site the audible alarm
in the hall or living room, rather than in
the kitchen.

The instrument is battery-powered
and takes only BmA quiescent current.
In this condition, LED2 glows to
indicate that the device is switched on.
The amount of current required when
sounding the alarm is rather greater,
but the instrument should never be left
for long in this state, for obvious
reasonsl ,

The Circuit

The temperature sensor used in this
project is a thermocouple, made by
joining together two wires of different
metals or metal alloys. Usually the
wires are twisted together, then
welded and owing to the 'contact
potential difference’, an EMF appears
across the junction of the dissimilar
metals.

The size of the EMF increases with
temperature and in the thermocouple
used in this project, it increases by
about 4 uV per degree Celsius. The
circuit is designed to trigger at about
200 degrees above room temperature.
This gives a triggering temperature of
around 210°C te 225°C, which
means that fat at cooking temperature
(205°C) does not trigger the alarm but
fat which is hot enough to catch fire
spontaneously (310°C or hotter)
readily triggers it.

The EMF generated by the
thermocouple is detected by an
operational amplifier, IC1. This has an
extremely high input impedance
(10720hms) so that the full EMF
appears at the input pin. The op-amp is
wired as a comparator and there is no
feedback, so the full gain of the
amplifier (about 100,000) is available.
The EMF of the thermocouple is
compared with a voltage reference
generated by a potential divider,
R1/RV 1, set to give 8 mV at pin 2 of
the op-amp. If the EMF of the
thermocouple is less than 8 mV, the
output of the comparatoris —3 V; if
the EMF exceeds 8 mV, even by a
small amount, the output swings
sharply from —3 Vto +3 V,as a
result of the high gain.

Because IC 1 is a CMOS op-amp, the
output swings fully between —3 V and
+ 3 V, giving a clean signal to control
the alarm logic. This is made up from
four NAND gates in a single IC (IC2).
Two of these gates, IC2a and b are
wired as an astable multivibratior with
a frequency of about 1 Hz. When the
output of the comparator is low
(— 3 V), the astable is inhibited and its
output (IC2a) is high. This is inverted
by IC2d, the output of which (pin 11)
is low. Thus no current flows to Q1
and the audible warning device is
inactive. LED 1 connected to this
output is not lit but the output from the
other gate of the astable (IC pin 4) is
low (OV); this is inverted by IC2¢c,
causing LED 2 to light, indicating that
the circuit is switched on.

When the EMF of the thermocouple
exceeds 8 mV (at a temperature more
than 200 degrees warmer than room

10
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Figure 1. The circuit diagram.

NICKEL
CHROME

NICKEL
¥ ALUMINIUM

ov ;
THC1

Figure 2. PCB assembly diagram.

Remember not to handle the CMOS ICs!

temperature), the output of the
comparator goes high, allowing the
astable to oscillate. The LEDs flash
alternately and the audible warning
device is switched on intermittently, to
give a bleeping alarm sound.

Construction

The layout (Figure 2) is designed for
standard size presets, not the sub-
miniature types. The ICs are both
CMOS, so take the usual precautions
to avoid static electrical charges on
your clothes or body, and use a
soldering iron with an earthed bit.
Mount the ICs and all other on-board
components except for R4 (the
omission of R4 spares you, and your
family, the piercing sound of the
audible alarm while you are testing and
setting up the remainder of the circuit).
Note that single-sided terminal pins
may be used, but those which connect
to the LEDs shouid project through the
copper side of the board, not the
component side — the alternative is to
use double-sided pins throughout.

The LEDs used in the prototype
were a special kind, ready-mounted in a

e b c
o © o

ZXT300

VIEWED
FROM BELOW

LED2 LED1

chromium-plated bezel. These give a
stylish appearance to the instrument,
but the standard type with plastic
mounts can be used instead. Mount the
LEDs on the front panel and connect
them by short wires to the pins on the
circuit board.

The power supply is split to provide
3lines; +3 V,0 Vand —3 V. The
operational amplifier, IC1, was
specially chosen for its ability to be able
to operate from voltages as low as
+ 3 V. The recommended case
incorporates a battery compartment
with metal tags, to which power leads
may be soldered as shown in Figure 3.
The switch is a double-pole double-
throw (DPDT) type, connected to the
+3 Vand -3 V lines and mounted on
the upper half of the case. Wire up the
power lines at this stage, and connect
them to the circuit board.

The circuit may be tested at this
stage. Since the EMF of the
thermocouple is only a few millivolts,
the op-amp must be balanced by using
the offset null adjustment, RV2, which
connects pins 1 and 5 of the IC. While
the op-amp is being balanced, both
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BATTERY
COMPARTMENT

BOTTOM OF CASE

Figure 3. Fitting it all together.

inputs (pins 2 and 3) must be
connected to the O V line using two
test leads with crocodile clips. The
easiest method is to join the two
terminal pins (to which the
thermocouple is to be attached later)
with one lead and to connect the
junction of R1/RV.1 to O V with the
other. A voltmeter or oscilloscope must
be used to measure the output voltage
between pin 6 of IC1 and the —3 V
line. When all the above connections
are made, switch on the power. LED2
comes on to show that the circuit is
active. |deally, RV2 should be adjusted
so that the output is steady at OV (the
meter would read + 3V, because you
are measuring from the — 3V line), but
this is difficult. If it cannot be set
exactly, adjust RV2 so that the output
is just on the point of swinging from
-3V to + 3V (ie, OV to 6V on the-
meter).

Remove the two test leads before
proceeding further. Now connect the
thermocouple (temporarily) to the
terminal pins on the circuit board. A
thermocouple normally has red ( + ve)
and blue ( — ve) wires. The red wire
(nickel-chrome) goes to pin 3 of IC1
and the blue wire (nickel-aluminium)
goes to the OV line. For the next stage,
you will need a sensitive millivoltmeter
with a high-impedance input — an
ordinary low-cost multimeter may draw
too much current to allow the levels to
be set correctly. As an alternative, use
an oscilloscope, but if neither of these
instruments is to hand, you’ll have to
construct the HE Digital Millivoltmeter
(August issue).

The first step is to set the potential
at pin 2 of IC1; connect the
millivoltmeter between the OV line and
pin 2, and adjust RV 1 until the reading
Is 8 mV. Now attach the meter
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MAIN CIRCUIT

VEROPINS PROJECT
THROUGH FOIL
SIDE OF PCB

THERMOCOUPLE

between the OV line and pin 3 of IC1
(the red wire of the thermocouple). It
will probably show no reading at first,
since the junction will be close to room
temperature, so heat the junction by
placing it in a hot oven (set to 230°C,
450°F or Gasmark 8).

As the temperature of the
thermocouple rises, the reading on the
meter should increase steadily. As the
reading passes 8 mV, the circuit is
triggered and the LEDs will the begin to
flash alternately, at about 1Hz. If you
now remove the thermocouple from
the heat, the flashing stops after a
second or two.

If the LEDs fail to flash, check the
operation of the osciallator, IC2a,b, by
testing the output from pin 4. It should
rise to +3 V and fall to — 3 V sharply
and regularly, at about 1Hz. The output
at pins 10 and 11 (IC2c and d) should
be similar, though 180° out of phase
with pin 4,
~If the circuit is not triggered by a
thermocouple EMF of 8 oreven 9 mV;,
it is likely that the offset null )
adjustment is not properly set. Keeping
the thermocouple at a steady heat, so
that its EMF is close to 8mV, adjust
RV2 very slightly so that the output of
IC1, at pin 6, swings from O V to
+ 3 V and triggers the LEDs.

Assuming that all is in working
order, solder R4 in position and re-test
the circuit with the audible warning
device (AWD) in operation. If it is to be
mounted externally, solder long leads
to the mounting holes on the PCB and
run them through a hole cut in the side
of the case. It is possible to wire two or
more AWDs in parallel, all switched by
Q1, should you want to make the alarm
sound in several rooms at once.

Mount the two-way connector block
on the lower half of the case and insert

Parts List —

RESISTORS (All % W 5% carbon)

R e o & ool 5 e B 100k
R2A®™ . fene . BE A0 .. 3mM3
RIS T T e 1™
RESs: &  Eo Dl i am ok G 10k
REY6™ ..k . S i P i o D 180R
POTENTIOMETERS
RVAI . " UM Mol R 0. sl T 1k
carbon preset
RV21 . :F.E1. 9% . 28R 22k
carbon preset
CAPACITORS
By, B e e 1 220n
C280 polyester
SEMICONDUCTORS
QU IS - o I - - ZTX300
silcon NPN transistor
G pweneitl] - 2 - o PR dED 7611
CMOS op-amp
IG2 . . . o o o cree oemaz 4011B
CMOS quad 2-input NAND
LEBEN,2 [, . L e e Ak TIL208

lightemitting diode

MISCELLANEOUS

SUTIRE B o Tkl F DPDT
slide switch

ALHEN, . & i 310 00 thermocouple
(see Buylines)

BiEB2' . X. ... WS N 2x‘AA’cells

(3 V eachpair)
Audible warning device (see Buylines);
case; two-way terminalblock; veropins;
plastic stick-on feet; connecting wire,
solderetc.

BUYLINES . .. ... .. .page 30

the PCB and front panel in the slots.
Run wires from the connector block to
the thermocouple terminal pins on the
PCB. The thermocouple itself is
supplied with a long lead which may be
cut shorter, if desired, but take care to
insert the leads in the correct sockets;
if the polarity is wrong the alarm will
not be triggered, even by a raging
inferno. For the same reason, make
certain that the screws of the terminal
block are firmly tightened. Every time
you renew the cells, it is‘best to check
that the connector block screws have
not been loosened.

The two halves of the case may
now be bolted together and stick-on
feet applied to the lower surface. The
Flash-Point Alarm is now ready for use.
At this point, it would be adivisable to
make another test run, with the
themocouple in the oven as before, to
check that all is as it should be. Always
remember, the only certain way to
prevent, a chip-pan fire is to keep a
close watch on it at all times!

C‘)‘;I?‘C:) {0V RAIL)
® ©
SMALL LARGE SMALL
EMF EMF EMF

P ey

TERMINAL THERMOCOUPLE TERMINAL
BLOCK PROBE BLOCK
{BRASS) (BRASS)

Figure 4. Three thermocouples.
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fire, this is how the deal with it:

1} Turn off the heat.
2) Cover the pan with a large lid or

normal use, you should never hear or
see the alarms in action.
If the alarms are triggered, there is

Three Thermocouples
Although you have purchased only one
thermocouple, the circuit really

contains three (Figure 4)! The other
two are made when you screw the
ends of the thermocouple wires into
the metal contacts of the connector
block; each of these wire-connector
junctions is between dissimilar metals,
so an EMF is produced. However, both
of these junctions are at room
temperature and their EMFs are
relatively small; in addition, they are
opposing EMFs, and so they cancel
out. This leaves only the EMF at the
nickel-chrome/nickel-aluminium
junction in the ¢hip pan, which is the
one used to trigger the alarm.

Using It

The instrument shouid not be placed
where it can be overheated by the
cooker, because this could affect the
triggering temperature. The
thermocouple lead must be left long
enough to allow the unit to stand on a
table or work-top, a few feet from the
cooking area. The lead can be bent into
an inverted U shape, so that it hooks
neatly on to the rim of the pan, with
the thermocouple immersed in the fat
(the lead could be clipped to the rim of
the pan, using a small bull-dog clip).
Switch on the instrument before
beginning to heat the fat and check
that the indicator, LED1, is glowing.
The fat reaches cooking temperature
before the circuit is triggered so, in

immediate danger of fire, especially if
the alarm has been going for several
minutes with the heat still on. Switch
off the heat immediately and do not
leave the pan unattended until the
alarm has stopped. If you attend to the
pan as soon as the alarm is raised, it
should not be hot enough to ignite
spontaneously but, if you leave it
longer, it mightl Should the fat catch

the Fla

to bel

a large damp cloth, to keep air
away from the fire.

Two things you should NOT do are to
try to move the pan, or to throw water
over it.

And never panicl — but with
sh-Point Alarm, you should

never need to worry about anything
except how brown you want the chips
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INTRUDER ALARM CONTROL UNIT
CA 1250

This exciting new module offers all the possible
teatures likely to be required when building an
intruder alarm system. Whether used with only 1 or
2 magnetic switches or in conjunction with several
ultrasonic alarm modules or infra-red units, a really

o (,v\c;,
Q\’eé

»
<

installation straight forward. the module is fully
tested and guaranteed.
*availabie in kit form £16.95 + VAT

® Bulit-in electronic sirendrives 2 loud speakers

® Provides exit and entrance delays together
with fixed alarm time

@ Battery back-up with tnickle charging facility

® Operates with magnetic switches. u/sonic o
I.A. units

® Anti-tamper and panic facility

® Stabilised ouput voltage for external units

® 2 operating modes - full alarm/anti-tamper and
panic facility

@ Screw connections for ease of instaftation

@ Separate relay contacts for switching external
loads

® Test loop faciity

ULTRASONIC
ALARM
MODULE

& tested

wide range of

Adjustable range
from 5ft. to 256ft.

effective system can be constructed at a fraction of u s 40 1 2 . A really
the cost of comparable ready-made units. Supplied E . effective fl_lllv built
with a fully explanatory Data Sheet that makes U"Y built module containing both

ultrasonic transmitter and
receiver and circuitry for providing
false alarm suppression. This module,
together with a suitable 12V power supply
and relay unit as shown, forms an effective

though inexpensive Intruder alarm. Supplied with
comprehensive Data Sheet, it is easily mounted in a

enclosures. A ready-drilied case and necessary
hardware is available below.

DIGITAL VOLTMETER MODULE DVM 314
Fully built & tested

® Positive & negative voltage with an FSD of
999mV which is easily extended

@ Requires only single supply 7:12v

® High overall accuracy - 0.1% + 1 digit

@ Large bright 0.43" LED displays

@® Supplied with full applications data

Power Supply & Relay
Units PS 4012 £4.25 + var
Provides a stabilised 12V output and relay with 3A

contacts. The unit is designed to operate one or two
of the above ultrasonic units. Fully built and tested.

Hardware Kit

HW4012 g4 95 + VAT

A suitable ready-drilled case with the various mount-
ing pillars, mains switch socket and nuts and bolts.
Designed to house the ultrasonic alarm module

Siren Module
SL 157

Produces a loud and penetrating sliding tone operat-

£2.95 + vaT|

together with its power supply.
Size: 153mm x 120mm x 45mm.

ACCESSORIES

With this fully built and calibrated module a wide range of equip! such as mul Ing from 9-15V. Capable of driving 2 off 8 ohm | 3.5,51i0n Key Switch for use with

thermometers, battery Indicators etc. can be constructed at afraction of the costof ready-made units. Fu|l speakers to SPL of 110db at 2M. CA 1250 supplied with 2 keys £3.43

details are supplied for extending the voltage range. ing current, resi and ter sre. Contains an inhibit facility for use with shop . : 3

Fully guaranteed. the unit has been supplied to electricity authorities. Government depanments, efc. liting loops etc. or other break to activate Mgosericiic itwithmagnet) £
circuits 5" Horn speaker for use with SL 157 £4.95

Temperature Measurement Kit DT.10 £2.25 +var

dd 8
Using the I.C. probe supplied. this kit provides a linear output of 10mV°C over the temperature range 0 ord .
from 10°C to + 100°C. The unit is Wdeal for use in conjunction with the OVM module providing an op ho 9 00 0 b
accurate digital thermometer. Dep {
d. 9.00 00 p

Power Supply PS.209 £4.95 +var on demo on - ca Duke Stree

D a2 B
This fully built mains power supply provides two stabilised isolated outputs of V. 250mA each. The unit O 8 DOToug B
is ideally suited for operating the OVM at Temperature Measurement module. a s P Risboroug 084 44) 6 G
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR

x LESS THAN £20 >

[ P
[; "\ SUITABLE FOR
! SUPERKIT BEGINNERS
i
d NO SOLDERING!
I
' Learn the wonders of digital

stpee e e electronics and see how quickly
L Digital Electronic Kit you are designing your own
- sultable for beginners circuits. The kit contains:

seven LS TTL integrated circuits,

breadboard, LEDs, and all the
DIL switches, resistors, capacitors, and other components to
build interesting digital circuits; plus a very clear and
thoroughly tested instruction manual (also available sepa-
rately}. All this comes in & pocket size plastic wallet for
only £19-%0p inc VAT and p&p. This course is for true
beginners:
- needs no soldering iron.
- asks plenty of questions,
helpless.
- teaches you about
subsystem checking.
- the only extra you need is a 4}V battery (Ever Ready
1289, or similar), or.a stabilised 5V power supply.

but never leaves you stuck and

fault-finding, improvisation, and

Using the same breadboard you may construct literally
millions of different circuits.
DIGITAL COMPUTER DESIGN £850 NEW!

An up-to-date course on the design of digital computers
- from their individual logic elements and from
integrated circuits. You are first shown the way in
which simple logic circuits operate and then, through a
series of exercises, arrive at a design for a working
machine.

This course, as well as our beginners’
Digital Computer Logic and Electronics,
practical Superkit series.

GUARANTEE No risk to you. If you are not completely
satisfied, your money will be refunded upon return of
the item in good condition within 28 days of receipt.

CAMBRIDGE LEARNING LIMITED, UNIT98 RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND.
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

All prices include worldwide postage (airmail is extra -
please ask for prepayment invoice). Giro A/c No 2789159.
Please allow 28 days for delivery in UK.

b o sl o 0 . e D e 2 - --4
I - SUPERKIT(S) @ £19.90

...... DIGITAL COMPUTER DESIGN(S) @ £8.50

theory course,
supports tne

Cambridge Learning Limited, UNIT 99, Rivermill Site, FREEPOST, St lves,
Huntingdon, Cambs, PE17 4BR, England. (Registered in England No 1328762).

l ...... DIGITAL COMPUTER LOGIC AND ELECTRONICS e £6.00 I
l 1 enclose a *cheque/PO payable to Cambridge Learning Ltd
for €..m0 ... (*delete where applicable) l
l Please charge my: l
l *Access / American Express / Barclaycard / Diners Club
Eurocard / Visa / Mastercharge / Trustcard l
l- Expiry .Date............ Credit Card No .......c.vvvvevinnns l
l CHERAL L 50 0 002 000 00000900800 - 0 48000 850080006050 0008665 0 aaEe o l
l Telephone orders from card holders accepted on 0480 67446v l
l Overseas customers (including Eire) should send a bank draft
in sterling drawn on a London bank, or quote credit card l
l number. l
l Name.......... R P R T R T I R R TR l
l L 7053506 7 00090 0 600000006 0006 JedBadha oa0p 2 SO JPNEET RN l
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‘N PROBABLY THE

LTD

Tel: 723-4242

Bradley Marshall

OF EDGWARE ROAD
SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS

SPECIAL BAHCO TOOLS
t:ng'EiT STOCK OFFER SIDE CUTTERS
TRANSISTORS STEINAL g:?g Silg
IN THE SOUTH MULTICHECK
. TRY US FIRST £7-50 END CUTTERS
, L 2211 - £10-43
|LARGE RANGE OF + VAT R

ACCESSORIES Normal price £10°26 | 544, £6-75
Plugs
Sockets BUY WITH 2> i
| Audio Connectors ACCESS
Veroboard ICE MULTIMETERS
1O Societs BARCLAYCARD Microtest 80  £16-60
' Soldering equipment AJEXPRESS Supertest 680 R £32:00
i Gl DINERS Supertest 680E £24-50

BAHCO Just ph
e B R dothe | e x PERIMENTER
etc. i BREADBOARD'S

MA EXP 325 EXP 600

‘I.CASRGE RANGE OF ORDER EXP 350 EXP 650
Transistors FASTER s ey
Capacitors SERVICE LOGIC PROBES
Diodes PHONE LP1 £31-00
;l"l';‘r(i:tovs il Lre ks
Opto
Reslstors 16, 24, 40 WAY | EXPERIMENTER
Potentiometers RIBBON CABLE KITS
Fuses £1.10; £1.40; £2.20 P86 £9-20
Bridges metre PB100 £11-80.
Please send S.A.E. for Header plugs 14 way, PLEASE REMEMBER
list. 16 way, 24 way, 40 way | To ADD 15% VAT

BRADLEY
Crimson Elektrik

MARSHALL L1D FOR

PROFESSIONAL AMPLIFIER MODULES

PRICE UST -
ELECTRONIC MODULES & ASSEMBLIES — APRIL 1381

CODE DESCRIPTION Less VAT INC
VAT VAT

£ £ £

CE 608 Power Amplifier Module 18,26 2.74 21.00
CE 1004  Power Amplifier Module 21.30 3.20 24,50
CE 1008 Power Amplifier Module 2390 3.60 27.50
CE 1704  Power Amplifier Module 30.43 4.57 35.00
CE 1708 Power Amplifier Module 30.43 4.57 35.00
CE 3004  Power Amplifier Module 42.60 6.40 49.00
8D 1 Bridge Driver Module 7.13 1.07 820
TR 80 Toroidal Transformer 80VA 18.00 2.70 20.70
TR 150 Toroidal Transformer 150VA 20.07 3.01 23.08
TR 250 Toroidal TRansformer 250VA 25.43 381 29.24
TR 250Q Toroidal Tansformer (low noise) 33.20 498 38.18
B6 Bridge Rectifier (6 amp) 099 0.15 1.14
B12 Bridge Rectifier {12 amp) 1.80 0.27 2.07
C4700/40 Reservoir Capacitor and Clip 191 0.29 2.20
C4700/63 REservoir Capacitor and Clip 240 036 276
C4300/63 Reservoir Capacitor and Clip 260 039 299
CPS 80 Power Supply 22.82 3.42 26.24
CPS 80D Dual Power Supply 27.63 4.14 31.77
CPS 150 Power Supply 25.86 3.88 29.74
CPS 150D Dual Power Supply 31.65 4.75 36.40
CPS 250 ' Power Supply 32.03 4.80 36.83
CPS 250D Dual Power Supply 39.43 5.91 4534
TS 70 Thermal Switch 70°C 192 0.29 2.1
HS 50 50mm Heatsink 1.60 0.24 184
HS 100 100mm Heatsink 260 039 299
HS 150 150mm Heatsink 3.65 0.5 4.20
FM 1 Fan Mounted on 2 x- HS 100 32,13 4.82 36.95
FM 2 Fan Mounted on 2 x HS 150 36.10 5.42 41.52
CPR 1X Pre-Amplifier Module- 31.30 4.70 36.00
MC 2 Moving Coil Pre-Pre-Amplifier Module ~ 20.00 3.00 23.00
REG 1 Regulated Power Supply 8.09 1.21 9.30
TR 6 6VA Mains Transformer 287 043 3.30
X0 2 2 Way Crossover Module 17.39 2.61 20.00
X0 3 3 Way Crossover Module 26.09 3.91 30.00
MU 1 Muting Circuit for XO 2 or XO 3 8.35 1.25 9.60
CK 1010  Complete Pre-Amplifier Kit 78.26 11.74 90.00
CK 1040 Complete 40 Watt Power Amplifier Kit 103.48 15.52 119.00
CK 1100 Complete 100 Watt Power Amplifier Kit 129 56 19.44 149.00
MC 2K |, Add On Moving Coil Kit 1.74 3.26 25.00
PSK { Pre-Amplifier Power Supply Kit 17 3% 2.6 20.00

0.20

-

HRRRER8SR SR ERERRSRSBR32233R3833R88ANRN

SOLE DISTRIBUTION sraoLey MARSHALL 1o OF EDGWARE RD
325 EDGWARE RD. LONDON W21 BN
TEL: 01-723 4242
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ELECTRONIC IGNITION

Makes a good car better

TOTAL ENERGY DISCHARGE ecectronic

ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY —————
between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability to fire fouled plugs.

ACCURATE TIMING prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE immune to contact bounce and
similar effects which can cause loss of power and roughness.

SUPER POWER SPARK 3% times the energy of ordinary
capacitive systems — 3% times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak fuel
mixtures.

BETTER STARTING
battery.

CORRECT SPARK POLARITY uniike most ordinary C.D. systems
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voltage triggered tachometers.

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine’s
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter ‘spikes’ on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components — plus the ‘uitimate insurance’
of a changeover switch to revert instantly back to standard ignition.

lN : KlT FOR M it provides a top performance

electronic ignition system at fess than half the price of competing ready-
buitt systems. The kit includes everything needed, even a length of solder

higher output voltage under ali

no loss of ignition performance

full spark power even with low

and a tiny tube of heatsink compound. Detailed easy-to-follow instructions,

complete with clrcuit diagram, are provided — all you need is a small
soldering iron and a few basic tools.

AS REVIEWED IN

ELECTRONICS TODAY INTERNATIONAL  June ‘81 Issue
and EVERYDAY ELECTRONICS December ‘81 Issue
*

FITS ALL NEGATIVE EARTH VEHICLES,
6 or 12 volt , with or without ballast

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS
Some oider current impulse types (Smiths pre ‘74) require an adaptor -
PRICE £2.95

STANDARD CAR KIT f£14.85 Bl
Assembled and Tested £24.95 £1.00

K
TWIN OUTPUT KIT £ 22.95 Prices

For MOTOR CYCLES and CARS with twin ignition systems

Assembled and Tested £ 34.70 e

P &P,

ELECTRONIZE DESIGN
Dept. D Magnus Road, Wilnecote

Phone: (0827) 281000

Include

[
Tamworth, B77 5BY —

DIMENSIONS: Length 125 cm
Width 8.9 cm
Height 4.3cm
Lead length 100.0 cm

TECHNICAL DETAILS

The basic function of a spark ignition system is often lost among claims

for longer ‘burn times’ and other marketing fantasies. It is only necessary
to consider that, even in a small engine, the burning fuel releases over

5000 times the energy of the spark, to reallse that the spark is only a

trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start that combustion as quickly as possible and that requires
a’high power spark,

The traditional capacitive discharge system has this high power spark

but, due to it's very short spark duration and consequential fow spark
energy, is incompatible with the weak air/fuel mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper Inductive system with it’s low power
but very iong duratlon spark which guarantees that sooner or later the fuel
will ignite. However, a spark lasting 2000pS at 2000 rev/min. spans 24
degrees and ‘later’ could mean the actual fuel Ignitlon polnt is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 3%
times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
even the weakest fuel mixtures without the ignition delay associated with
fower power ‘long burn’ inductive systems.

HIGH EFFICIENCY. INVERTER A high power, regulated inverter
provides a 370 volt energy source — powerful enough to sture twice the
energy of other designs and regulated to provide sufficient output even
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes all
unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low level - juit sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION TOTAL  ORDINARY
ENERGY CAPACITIVE
DISCHARGE DISCHARGE

SPARK POWER (PEAK) 140 W 90w

SPARK ENERGY 36 mJ 10 md
(STORED ENERGY) 135 mJ 65 mJ

SPARK DURATION 500 'IS 160PS
OUTPUT VOLTAGE (LOAD 50pF

EQUIVALENT TO CLEAN PLUGS) 38 KV 26 KV
OUTPUT VOLTAGE (LOAD 50pF + 500 K}

EQUIVALENT TO DIRTY PLUGS) 26 KV 17 KV
VOLTAGE RISE TIME TO 20 KV

{Load 50pF) 258 30 PS

TOTAL ENERGY DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems.
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B Feature

FAULT-FINDING

FOR BEGINNERS

Fault-finding, on a newly completed project or even on commercial
equipment, is easy — once you know the rules!

FAULT-FINDING on a project can be a
time-consuming job. Even experienced
electronics engineers will sometimes
spend hours looking for a reason why a
particular circuit doesn’t work - so what
chance has the hobbyist got, of quickly
locating faults? Occasionally, a fault will
be obvious, but more often than not it
will remain hidden away, after many
hours’ of hard slog to detect and then
repair it.

Prevention Is Better Than Cure

There are many categories of possible
fauits, but the more usual ones occur
because of a mistake. For instance, it's
all too easy to misread the resistor colour
code and put an incorrect value into the
circuit. Of course, in some cases a small
change may not make any difference,
but in other circuits resistances can be
critical — and you may find that a project
simply doesn’t work at all just because
you've inserted a 100k resistor instead
of a 120k. The moral of the story is to
make sure you know the colour code.

Similarly, an incorrect capacitor value
may prevent a circuit from operating ac-
cording to plan while polarised compon-
ents ie, transistors, integrated circuits,
diodes and certain capacitors, have to be
inserted the right way round, for obvious
reasons.

Another builder-originated source of
faults is to do with soldering. A single
dry-joint can affect performance and
may prevent the circuit from working at
all. Soldering technique improves with
practice, so fewer and fewer soldering
problems should arise the more projects
you make. But dry-soldered joints aren’t
the only type of fault which can be
caused by slap-happy soldering; in its
hot state solder is, of course, molten,
and unless care is taken it can form con-
ducting bridges to copper tracks close by
the soldering joint. Even a microscopical-
ly thin solder bridge can form a short cir-
cuit and prevent your project from work-
ing.

Occasionally, too, a circuit will mal-
function due to a fauity component, but
it is the exception to the rule.

Most suppliers thoroughly screen the
components they sell and it is unlikely
that a component will be faulty at the
time of purchase. |t can happen how-
ever, that a component may be damaged
by mis-handling — some components
are quite ‘fragile’. Always take particular
care with CMQOS ICs, which can be easi-
ly destroyed by static discharge. Never
touch the pins, and always solder the
supply pins before moving onto the in-
put/output connections.
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HEY, ACLORNNG To This, SomerodY
Mahe A MSTAKE N A WIRNG MAGRAM
IN THE LAor 1SS UE....

Begin At The Beginning
OK, you've taken all the right pre-
cautions, worked carefully and finally
completed the project. Now the magic
moment — power onl WAIT! There’s
something you should do first; check
everything once more. Many faults can
actually be detected before you switch
on, and that's the best time to find them.
A smoking resistor may precisely pin-
point a fault — but it could also destroy
many valuable components in the pro-
cess. Far better to check first.
® Look at the components; are they all
in the right places, according to the
component overlay diagram? Are all
the polarised components inserted
the right way round?
® Look underneath the PCB or
Veroboard, on the copper side; check
carefully for solder bridges or stray
bits of wire, component leads not
trimmed etc. Particularly check
around the power supply connec-
tions; if something is going to ‘blow’,
it will probably be caused by an incor-
rect connection to the power rails.

Solder bridges can be very fine and

difficult to detect, so if your project is

using expensive components, the
time spent going over the board {with

a jeweller's eyeglass, if possible) is

time well spent.
® Finally, check for dry joints. Al

soldering connections should be clean
and bright. A dull, mottled joint is pro-
bably a dud, though they aren’t
always that obvious.

Once these pre-switch-on observa-
tions have been completed, it's time to
apply the volts. But remember, those
first few seconds, just after you hit the
switch, can tell you a lot about the
nature of a fault. For example, if the pro-
ject is an amplifier, say, you might get a
high pitched whine for a very few
seconds, after which the project just lies
there like a stale loaf in a bakers
shop .....or it may be some other
strange, unexpected results. The point is

that those first few moments just may
be the onlv clue you have!

Crash, Bang, Wallop

There, you've done it, now. Switched on
the power, only to find ..... well, some-.
thing other than what you expected. But
wait a minute. What did you expect?
Very few circuits will actually do
anything, at first, since there are usually
a series of adjustments, setting-up
operations and so on to be completed
before a project will ‘work’. Never
mind ..... just for the moment, you are
simply looking to see that nothing
disastrous is happening. If it's a common
or garden variety mutant-blaster
{originally from the planet Zorg), then
why is R23 glowing red hot?

If R23 is glowing, then switch off im-
mediately. It takes only fractions of a se-
cond to ‘cook’ an expensive component
so, at the first sign of a serious fault, the
sooner you switch off the better.

At this stage you should be using your
eyes, ears and nose (an overheated
resistor has a very distinctive smell
which you will probably come to
recognise!) but not your fingers, please.
it's a good idea to take notes, too,
because it’s all too easy to forget some-
thing which may provide the vital clue to
the location of the fault.

What happens next depends on the
results after power-on. If the project im-
mediately began to smoke, then some-
thing is obviously very wrong. On the
other hand, perhaps it just lays there,
harmlessly. A third possibility is that
everything looks alright but, after per-
forming all the adjustments and so on, it
still lies there, uselessly.

The Golden Rules

Assuming, for the moment, that
something is drastically wrong, it’s time
to follow the First Rule of Fault-Finding,
which is this: "Look For The Simplest
Faults First’’. If the circuit was over-
heating, check the board again, looking
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for incorrect resistor values, short cir-
cuits, incorrect supply connections etc.
Here’s where those first observations
will pay off; if R23 was smoking thenit’s
safe to assume that the fault lies in that
area of the circuit.

Check the supply voltages; it’'s sur-
prising how often a ‘brand new battery’
will turn out to be an old, overused one
that should have been thrown out but
somehow got mixed up with a new onel
If the circuit is mains-powered, dis-
connect the DC supply to the circuit and
check the off-load voltage. If the positive
supply is fused, have you remembered to
put a fuse in? {don’t laugh, it could hap-
pen to youl).

After checking and re-checking all the
obvious things, without finding a clue to
the fault, it is time to consider the Se-
cond Law: ‘“When In Doubt, Read The
Manual’’ {or the Circuit Description/How
It Works or whatever). Read all about it
and try to understand, firstly, the result
you should be getting and secondly, the
result you are getting. You should
assume, at this stage, that the fault is
caused by an error on your part. Yes, of
course you're perfect (aren’t we all?) but
it is nevertheless true that 99% of faults
are caused by an error in construction,
so don’t immediately write off to the
editor, or complain to the component
supplier.

Even if you suspect that your problem

is caused by that stray 1%, don’t just
give up. Study the circuit closely, com-
paring it with-the component overlay and
all the other information printed in the
magazine. Errors in published projects
are usually very obvious, once you know
where and how to look. With stripboard
construction, for example, a common
problem is the ommission of one or two
track breaks — cuts in the copper strips
— so if you suspect this, check the com-
ponent layout against the circuit, making
sure that there are no components con-
nected on the board which are not con-
nected in the circuit. Ask yourself, for
example, should the collector of that
transistor really be connected to the OV
rail? This procedure will often produce
results with projects on PCB, too.
" Look for circuit blocks which are
repeated, eg, op-amp units, and try to
‘spot the difference’. The more work you
_can put in at this stage, the sooner your
project will be alive and well — and the
more you will learn about electronics,
too. Also, a single dead component is a
lot easier to replace than an entire circuit
board!

Blocks And Chains

Now, we're just about out of rules. The
remaining one is best expressed as
"’Divide And Conquer’’. It works like
this.

Most circuits consist of a number of
circuit elements — amplifiers, oscil-
lators, filters and so on — linked in
chains, or connected together in some
other, more complicated fashion.

The block diagram, Figure 3, shows
an example of the circuit blocks of HE's
Echo-Reverb project, from the May ‘82
issue.

The principle of the last rule is simply
to isolate sections of the circuit until the
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‘ Figure 1. Block diagram of our Echo-Reverb project, from the May ‘82 issue.

Tuning Frequency

st I F st LF. 2nd IF

capacitor chonger transformer amplifier tronstor mer

2nd IF 3rd IF

omplifier " tronsformer Detector

Oscillatar
coif

Volume

0.
transistor

control

P

[
or Driver 2nd AF. st AF.
transformer transformer amp. /driver omptifier

oP.
transistor

Figure 2. A typical small transistor radio.

Sound weak
but undistorted

Set dead

L

Check bottery

Unsatisfoctory J LOK

'

Replace, but..

connections

Check

Sound but Bockground
low/distorted noIses
Short "hot”
end of volume
control to earth
Noise Norse

persists ceases

Check
on/oft switch

R

Check current
cansumption

Normot | Low | igh

illustrated in Figure 2.

Isolote

Check Check for

toudspeaker o/c on print errc;/nl\rbasv';?:s

Sttt Now
abnormal normal

Check

e0rphone jock
if fitted
Cherk

print around

OP. stage

- Figure 3. Flow-chart for fautt-finding on a transistor radio of the type

Hobby Electronics, October 1982



Feature B

fauit has been pinned down to a single
block. The exact method used depends
on the type of circuit; with straight-chain
circuits, such as an audio amplifier or an
AM radio receiver, the recommended ap-
proach is to start in the middle. If the cir-
cuit is working correctly at that point
proceed towards the output end, until
you locate the stage where the signal is
lost. If there is no signal present at the
mid-point, then the fault obviously (well,
probably) lies towards the ‘input’ end of
the chain, so work back in that direction.

Above all, fault-finding at this level re-
quires a calm, logical common-sense
approach. If you know how the circuit
works and what it is supposed to be do-
ing, you stand a good chance of being
able to figure out the block in which the
fault lies. The diagrams of Figures 2 and
3 show the block diagram of a typical,
small transistor radio, together with a
section of a fault-finding chart. The chart
illustrates the advantages of a logical ap-
proach; simply by asking the right ques-
tions, the correct answer becomes ob-
vious and the location of the fault can be
found.

What Next?

Once you’ve decided in which block the
fault lies, look at the circuitry of the
block itself and once again apply the
Golden Rules. Carefully check the PCB
area and each component for physical
defects. You know the fault is there,
somewhere — it's just a matter of fin-
ding it! Perhaps the body of a resistor is
cracked, or one of the IC’s pins has been
bent underneath. Try tapping compon-
ents very lightly with the insulated end
of a small screwdriver; this trick will
often turn up a bad solder joint or duff
component. If overheating seems to be
the problem, use .an aerosol freezing
spray to cool down the suspect compo-
nent; if the fault suddenly vanishes,
you’'ve at least isolated the component.
Now you only have to find out why its
overheating! These two ‘tricks of the
trade’ are the most effective methods
for locating intermittent faults — those
which come and go!

Tools of the Trade

Fault finding without instruments is im-
possible. If you’ve come this far without
even a muitimeter then you‘re some un-
discovered genius who should be writing
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A ’scopeis a
technician’s best
friend! A small
model, such as
any one of the
Scopex models
shown, will more
than repay the
investment if you
are working on a
good number of
projects, while for
professional (or
even semi-
professional)
work, a ‘scope is
essential.

this, rather than reading itl

A multimeter is simply the most com-
mon and most useful tool of the elec-
tronics trade. Already, a multimeter will
have been used to isolate the fault to a
particular circuit block, but it's when
you’re locating the faulty component

that a meter is really essential for the.

following tests:

® Measure the supply voltages on all
ICs; be sure to use probes with sharp
points for this, to avoid bridging
two adjacent pins. You should know
the voltages (or range of voltages —
they’re rarely exactly as marked on
the circuit) to expect, and where to
find them. If you find an incorrect
reading, track along the copper, look-
ing for breaks, shorts etc.

@ Measure the voltages around suspect’

transistors; although the actual
readings will depend on the circuit
configuration, in general the collector
of an NPN transistor that is normally
conducting will be positive with
respect to the emitter (negative for
PNP), but the voltage will be some-
what less than the positive rail. The
base should be at least OV6 more
positive than the emitter (OV6
negative, for PNP). If the transistor is
normally cut off, the base voltage will
be less than OV6 above the emitter,
or even negative (for NPN), while the
collector will be at the positive supply
voltage, give or take a volt or so.

® Measuring in-circuit resistance, eg,
when checking for a high resistance
dry joint, it can be quite frustrating
because the components in the circuit
will obviously affect the reading; the
only certain way to measure
resistance in-circuit is to isolate, by
lifting components or (in extreme
cases only) cutting the circuit tracks.
These measures may also be
necessary if you suspect that a faulty
component or group of components
are responsible for an incorrect
voltage reading (Divide And Conquer,
remember?). Some meters, such as
the Teston meter reviewed in last
month’s issue, have a special range
for measuring in-circuit resistance,
and this facility is very useful (as the
reviewer mentioned) for taking
resistance readings around transistors
or diodes.

Scope For Improvement

For most hobbyists, owning test equip-
ment other than a multimeter is
something of a luxury. However, there
are several other items which can be
built cheaply; an audio signal generator
(HE May 82 issue) is quite adequate for
work on audio circuits. A simple audio
amplifier with a high impedance, AC-
coupled input (to isolate DC levels in the
circuit under test) or even a high im-
pedance earphone, is invaluable for trac-
ing the signal path through an amplifier.
An audio/RF signal injector/tracer (HE
August 79; April 82) is slightly more ver-
satile, as it can be used on AM radio cir-
cuits as well.

This list could go on indefinitely,
because the more complicated circuit-
srequire more specialised test equip-
ment. In general, though, there is one
item which, though expensive, is useful
for almost all fauit-finding and totally
essential for work on some kinds of cir-
cuits,and that is an oscilloscope. if you
are going to be ‘into electronics’, either
as a long-term hobbyist or as a semi-
professional, say, then a ‘scope is a very
worthwhile investment.

Extracting The Digit

A -‘scope is usually necessary for fault-
finding on digital circuits, where correct
operation depends not on voltage levels
but on the presence (or absence) of a
fixed-level pulse which is too fast to
register on a multimeter. The only way
pulses can be observed is either on a
'scope, or by using a special logic probe.
It is also important to understand the
logic of the circuit, from the truth tables
of simple AND, OR, NOR and NAND
gates through flip flops, registers and so
on, to the logical combination of the
elements used in the circuits. The Model
Train Lights Controller project, published
last month, for instance, was a good ex-
ample of a sequential logic circuit in
which correct operation depends on the
logic state of particular inputs and the
state of the logic elements which re-
sulted from the last sequence of inputsl
The timing diagrams, tracing the effect
on the circuit of a sequence of inputs,
are an important fault-finding tool for this
type of circuit!

The Final Secret

To conclude, | will now reveal the most
important secret of fault-finding: exper-
ience. There is no substitute, so when
your project just lies there limply, don‘t
get frustrated and annoyed, or throw it-
against the walll Roll up your sleeves and
get on with it. Sooner or later the circuit
will burst into life, and you will discover
that you've learned-a lot about elec-
tronics, in the process.

Happy Hunting!

Our thanks to Bernard Babani (publishing)
Ltd. for permission to reproduce the
diagrams of Figures 2 and 3 from their
“Transistor Radio Fault-Finding Chart’’
by Chas E. Miller; publication number
BP70, price 50p. HE
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COMING SOON TO. ..

HEBOT Il

HEBOT Rolls Again
Way back in November 1979 we published one of the first ever mobile robot projects, which we
christened HEBOT. It proved to be enormously popular and, judging by the mail we stifl receive,
reader’s enthusiasm for simple robotics has not decreased over the years!
HEBOT has long since ‘passed on’ but now, in conjunction with Powertran Ltd., we are proud to
present its successor.

HEBOT Il is a very similar animal — er, robot — but using today’s more sophisticated circuitry and
operating under the control of a microcomputer. Like the original, it is a “turtle’ robot, propelled by
two large, independently controlled rubber wheels which enable it to perform a wide variety of
movements. Obstacle-sensors allow it to explore its environment, discovering the limits of move-
ment or the shape of a room, or it can draw patterns or graphs using a pen, which presses down on
command. Its blinking eyes and on-board beeper can be programmed to communicate with the
operator, eg to indicate that it has finished a task.

The projected cost of this educational and inspirational robot is around £75, and it is initially intend-
ed to be controlled via a Sinclair ZX81 microcomputer — though future developments will open still
greater possibilities. Look out for HEBOT il in the November issue of Hobby Electronics.

BREADBOARD SHOW GUIDE

A free guide to the most popular hobby electronics show of the year.

THE HE PEDOMETER/ODOMETER

Promised long ago and now, finally, delivered!
The Pedometer/Odometer is a digital device which can be individually programmed to read the
distance travelled by a walker or jogger or used as a bicycle mileage indicator.

e R e B

l 0]0]oNY/ l

I /

§- | November issue on sale at
ame. ..... TANess b o & 80 BE S N AE - - Y e

e ' your newsagent

| from 15th October.

Lo Place your order now!

Although these articles are being prepared for the next issue, circumstances may alter the final content.
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Ersin Multicore

Ersin Multicore, solder contains 5 cores of non-
corrosive flux, instantly cleaning heavily oxidised
surfaces. No extra flux is required.

Comes in handy dispensers and tool box reels in two
different alloys 40/60 tin glead for general purpose
electrical soldering and 60/40 tin ead ideal for
small components and fine wire soldering.

Size 3 40/60 tin/lead
£4.37 Per reel 1.6mmda

Size 10 60/40 tin/lead
£4.37 Per reel 0.7immai

Size PC115 60/40 tin/lead
£1.38 Handy pack 0.028mmdin

Multicore Savbit

Multicore Savbit, solder increases the life of your

soldering bit by 10 times, for better soldering
efficiency and economy.
Comes in two handy dispensers and tool box reels.

Size 19A 60/40 tin/lead
£1.15 Handy pack i22mmda

ol
‘5“\“&\\

o

Size 12 Savbit
£4.37 Per reel 12mman

Size 5 Savbit
£1.15 Per pack 1.2mmdi

Multicore Alu-Sol
Multicore Alu-Sol, solder contains 4 cores of flux,
suitable for most metals especially aluminium.
Comes in handy dispensers on tool box reels.

Size AL150 Alu-Sol
£2.07 Per pack .0s8mm do

Size SV130 Savbit

Size 4 Alu-Sol
£7.82 Per reel 16mmda

All prices inclusive of VAT.

Available from most electrical and DIYs stores. If
you have difficulty in obtaining any of these products
send direct with 50p for postage and packing. For
free colour brochure send S.AE.
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£1.73 Per pack 0.048mm dia

Multicore Solder Wick

Multicore Solder Wick, absorbs solder instantly from
tags and printed circuits with the use of a 40 to 50
watt soldering iron.

Quick and easy to use, desolders in seconds.

Size AB10 Solder Wick
£1.43 Per pack

Multicore Tip Kleen
Multicore Tip Kleen, soldering iron tip wiping pad.
Replaces wet sponges.

Size 2 Tip Kleen
£0.92 Per pack

Bib Wire strippers and cutters
Wire strippers and cutters, with precision ground
and hardened steel jaws. Adjustable to most

wire sizes. With handle locking-catch and easy-grip
plastic covered handles.

Size 9 Wire Strippers
£2.69 Per pair

Bib Audio/Video Products Limited
(Solder Division), Kelsey House,
Wood Lane End, Hemel Hempstead,
Hertfordshire, HP2 4RQ.

Telephone: (0442) 61291

Telex 826437
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Probably the fastest microcomputer
in the universe

the JUPITER ACE only £89.95.

Key Features

Revolutionary microcomputer language FORTH.
Full-size moving-key keyboard.

User-defined high-resolution graphics.
Programmable sound generator.

Floating point arithmetic.

Fast cassette interface.

Upper and lower case ascii character set.

24 x 32 character flicker-free display.

The Jupiter Ace uses FORTH

The Ace is set apart from all other personal computers on the
market by its use of a revolutionary language called ‘FORTH'.
Some computer languages aré easy for humans to understand,
others are easy for computers; FORTH is most unusual in being
both. Its underlying principles are so simple that it takes even a
newcomer to computers only a few minutes to learn how to do
calculations on the Ace, yet the very same principles are powerfut
enough to allow you to invent your own extensions to the
language itself.

At the same time, the memory-saving coded form used to store
your programs inside the Ace allows it to obey them very fast —
typically in less than a tenth of the time it would take to do the
same thing using a different language. Amongst other things, this
makes the Ace ideal for games.

FORTH's unique combination of speed, versatility and ease of
programming has already made it a prime choice for professional
applications as diverse as pub games and radio telescopes, and
gained it an enthusiastic national user group. Now the Jupiter Ace
can bring this addictive language into your own home.

Designed by Jupiter Cantab

Leading computer Designers Richard Altwasser and Steven
Vickers have a reputation for pushing technology forwards. After
playing the major role in creating the ZX Spectrum they formed
Jupiter Cantab to develop their latest brainchild the Jupiter Ace.
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All inclusive Price

For £89.95 you receive your
Jupiter Ace, a mains adaptor, all the
leads needed to connect to most
cassette recorders and T.V.s (colour
or black and white), a software
catalogue and a manual.

The manual is a complete
introduction to the world of
personal computing and a course in
FORTH programming on the Ace.

Even if you are a complete
newcomer to computers, the
manual will guide you step by step
from first principles to confident
programming.

The price includes postage
packing and V.AT.

Technical Specification

Hardware ;
Processor/Memory

Z80A running at 3.25 MHz.
8K bytes ROM 3K bytes RAM.

Software, FORTH

Data Structures

Integer, Floating point and
String data may be held as
constants, variables or arrays
with multiple dimensions and
mixed data types.

Control Stuctures

IF-THEN-ELSE, DO-LOOP,
BEGIN-WHILE-REPEAT, BEGIN-
UNTIL, all may be mixed and
nested to any depth.

Input
40 moving-key keyboard with
auto-repeat on every key.

Output

Memory-mapped 32 x 24
character display, with high
resolution user graphics. Output

to drive normal UHF TV seton  Operators
channel 36. Mathematicat +, —, X, .
' Logical AND, OR, NOT,
Sound XOR.

Provided by internal Comparison <, >, =.
loudspeaker. Program Editing

; FORTH words may be listed,

Cassette

edited and redefined. Comments
are preserved when words are
compiled.

Load Save & Verify at
1500 baud, separate data
storage.

Order Form ;

I The Jupiter Ace is available only by mail order. Please allow up to
28 days for delivery.

| send cheque or postal order with the form to:—
I JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, CAMBRIDGE CB3 8EP
| Please send me:—

|

|

I

I

|

: O JuPITER ACE MICROCOMPUTER(S) @ £89.95. :
| Name. Mr/Mrs/Miss |
|

|

|

|

|

|

l_lllllllllllllllllll]

|

:Address

I I'I sl |
|

[

| G VO [ T SO N S [y | (S (S 0 |
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Famous Names B

Valdemar Poulsen

lan Sinclair

The inventor of the wire-recorder (the precursor of the modern tape
recorder) and the first practical method of modulating radio

frequencies.

If you haven’t heard of him, it’s certainly
not because of any lack of publicity.
Poulsen’s invention of magnetic recording,
which is still the basis of most tape and
magnetic disc recording systems, has
been well-documented; but some of his
work, notably such achievements as
modulation of radio waves, are not quite so
well-known. Poulsen was bornin 1869 in
Copenhagen, Denmark. He doesn’t seem
to have distinguished himself much at
school, but was fascinated by telegraphs
and telephones and so progressed from
school to Technical College.

When he left College, Poulsen fulfilled
his ambitions by joining the Copenhagen
Telephone Co as a technical assistant, and
it was during his time there that he in-
vented a device to record telephone con-
versations, a device which he christened
the Telegraphone. This was patented in
1898 and a working model of the device
aroused considerable interest at the Paris
Exposition in 1900. What exactly was it ?

A Record First

The drawings are still around and there is
absolutely no doubt that it was the first
magnetic recorder. Since the discovery of
magnetic hysteresis by Charles Steinmetz,
engineers were much more aware of how
to deal with magnetism, and Poulsen had
thoroughly absorbed Steinmetz’s work.
He realised that if an AC signal were
superimposed over DC in an elec-
tromagnet and if, at the same time, a
magnetic material moved past the poles of
the electromagnet then the material would
be left permanently magnetised, but with
different strengths of magnetism in dif-
ferent places. This remaining magnetism
would surely bear some relationship to the
amplitude of the AC signal at each instant.

Leading The Way

In any case, Poulsen was not just a
theorist; he constructed a prototype in
which the recording medium steel wire
wound on a drum, with an electromagnet
pressed against the wire. The poles of the
electromagnet were shaped to fit closely
to the wire, and the whole electromagnet
(the record/repliay head, as we would now
call it) was raised or lowered by a lead-
screw (as on a screw-cutting lathe) so
that, as the drum revolved, the head was
kept in contact with the wire. When the
head reached the top of the drum, it was
automatically lifted from the wire and
returned to its starting position.

The prototype worked, and worked
well enough to be a big success at the Paris
Expo, but its uses were not so obvious.
Home entertainment was out of the ques-
tion, but Edison’s Phonograph had
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scooped the market and, in any case, the
Phonograph had the great advantage that
the sound output was loud enough for
everyone in a room to hear it. Poulsen’s

‘Telegraphone gave only a feeble signal

from its replay head, enough for a pair of
sensitive earphones, but no more. Its ad-
vantage, though, was that the recording
system was electrical, using a
microphone. To cut a phonograph record,
on the other hand, it was necessary for the
singer to perform into the wide end of the
large trumpet-shaped horn, at the other
end of which was a diaphragm carrying a
stylus which cut the wax of the recording
cylinder directly.

Despite this advantage, Poulsen
could notraise any finance for his invention
in Europe and, like so many before and
even more since, he travelled to the US
with his patents. In 1903, with some
newly-acquired US associates, he formed
the American Telegraphone Co, for
manufacturing and selling his recorder.
The production model permitted 30
minutes of recording, much longer than
was possible on any Phonograph wax
cylinder; it achieved this by using fine steel
wire, wound on reels, as the recording
medium, moving past the record/replay
head at the very high speed of 84 inches
per second. The market he was aiming at
was the rapidly expanding one of office
dictaphones which, at that time, used wax
cylinders or discs, with all of their disad-
vantages.

Private Practices

Poulsen’s dictaphone offered: more
private operation, using a microphone; the
possibility of remote operation and even
the recording of telephone conversations;
private replay, using earphones; a very
much longer playing time than rival
machines based on wax cylinders or discs
could offer. These advantages won the
machine quite a substantial share of the
booming office equipment market. A few
of Poulsen’s machines were still in use in
the 30s, but when electrical recording and
replay became possible on aluminium
discs, using phonograph techniques, in-
terest in Poulsen’s recorder diminished.

For Better Or Morse

Poulsen’s inventive life was by no means
confined to the Telegraphone, however.
Like mostinventers of the time, he concen-
trated from 1902 onwards on radio com-
munication and,.in particular, on the pro-
blem of modulation. In the dawn of radio,
only telegraphy was possible, and Morse
ruled. Morse ruled, in fact, for so long, and
became such a millstone round the neck of

amateur radio, that CB just hadto come to
prove that the 20th Century had arrived!
Poulsen also thought that Morse code
was out of date by 1902 —after all,
teletypes using Baudot or Murray 5-bit
digital codes had been in use for all of
Poulsen’s workinglife. He set out to go one
step better and design a way of carrying
speech by radio and, by chance, picked up
a copy of a British Patent by W. Duddell for
a 'singing arc’. This was a way of creating
sound from an electrical discharge, similar

-to an arc lamp, using an electromagnet to

move the discharge (which we now call a
plasma) and so create the airwaves of
sound.

Plasma loudspeakers, incidentally,
are by no means completely dead — look
our for developments! Duddell’'s device
worked, but it needed large amounts of
power and the principle, called the
lonophone, was not greatly developed at
the time. Poulsen realised that it might be
‘possible to reverse the action of this
‘singing arc’ and, by having the arc as part
of radio frequency circuit, modulate it by
the effect of sound-waves on the arc.

His Latest Flame

His first experiments looked frighteningly
dangerous. An induction coil was used to
generate high frequency AC, and a pair of
carbon electrodes provided the arc, with
one electrode connected to the earth and
the other to the aerial. By speaking into the
flame of the arc, Poulsen achieved
amplitude modulation of the signal, and his
transmissions were received ten miles
away using a crude crystal detector and
earphones.

This modulator was not really a prac-
tical proposition, but Poulsen went on to
develop an arc between copper electrodes
in gas, held in a glass tube. With the gas at
lower than atmospheric pressure, a steady
arc could be achieved with lower voltages
and modulated by an electromagnet con-
nected to a microphone circuit. Using this
arrangement, Poulsen was able to achieve
enough depth of modulation to make long-
wave broadcasting of sound signals possi-
ble, and his arc-modulation system was
used until high-power transmitting valves
became available.

Poulsen continued his inventive
career, making small and generally un-
noticed contributions to radio. He tended
not to advertise his successes and it is for
that reason his work is not widely ap-
preclated. As it was, his working life
covered all the pioneering days of elec-
tronics, though his death in 1942 robbed
him of the chance to see his first invention
reach its triumphant maturity, as the tape
recorder.
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Kit includes tape transport mechanism, ready punched
and back printed quality circuit board and all electronic
parts. i.e. semiconductors, resistors, capacitors, hard-
ware, top cover, printed scale and mains transformer
You only supply solder and

hook-up wire.

Featured in April issue P.E.

Reprint 50p. Free with kit.

Self assembly simulated

wood cabinet

Only £4.50 + £1.50 p&p.

ELECTRONICS ONLY!

Ideal for updating your existing cass- 218.95

ette. Includes pcb diagram, all semi-
conductors, IC’s, Capacitors, resistors. +£1.40p&p

HI-FI STEREO

CASSETTE
RECORDER KIT

® NOISE REDUCTION SYSTEM
® AUTO STOP @TAPE COUNTER
® SWITCHABLE E.Q
® INDEPENDENT LEVEL CONTROLS
® TWIN V.U METER
® WOW & FLUTTER 0.1
® RECORD PLAYBACK I.C. WITH
ELECTRONIC SWITCHING

® FULLY VARIABLE RECORDING BIAS FCR

ACCURATE MATCHING OF ALL TAPES

STEREO AMPLIFIER KIT 125W HIGH POWER AMP MODULE
K|T:£1°'5° BUiLT:£14'25

+£1.15p&p + £1.15 p&p.

4 -.- n.-h-l--lri.‘.l

e Featuring latest SGS/ATES TDA 2006 10 watt output
IC’s with in-built thermal and short circuit protection.
* Mullard Stereo Preamplifier Module.
« Attractive black vinyl finish cabinet, 9"'x 8% x 3%
{approx).
+ 10410 Stereo converts to a 20 watt Disco amplifier.
To complete you just supply connecting wire and solder.
Features include din input sockets for ceramic cartridge,
microphone, tape or tuner. Outputs - tape, speakers and
headphones. By the press of a button it transforms into
a 20 watt mono disco amplifier with twin deck mixing.
The kit incorporates a Mullard LP1183 pre-amp module,
plus power amp assembly kit and mains power supply.
Also features 4 slider level controls, rotary bass and
treble controls and 6 push button switches. Stiver finish
fascia with matching
knobs and contrasting
cabinet. Instructions a
available, price 50p.
Supplied FREE with kit. +£2.90 p&p.
SPECIFICATIONS: Suitable for 4 10 8 ohm speakers
Frequency response 40Hz — 20KHz
Input sensitivity P.U. 150mV. Aux. 200m V.
Mic. 1.5mV.
Tone controls Bass £12db @ 60Hz
Treble *12db @ 10KHz
Distortion 0.1% typically @ 8 watts
Mains supply 220 — 250 volts 50Hz.
8 SPEAKER KIT Two 8" twin cone domestic
speakers. £4.75 per stereo pair plus £1.70 p&p. when
purchased with amplifier. Available separately £6.75 &
£1.70 p+p.

PRACTICAL EI.ECTRONICS

KITSERIES II.

2 WAVE BAND, MW - LW

« Easy to build. # 5 push button tuning. « Modern
design. = 6 watt output. « Ready etched and punched
PCB. = Incorporates suppression circuits.

All the electronic components to build the radio, you
supply only the wire and the solder, featured in Practical
Electronics. Features: pre-set tuning with 5 push
button options, black illuminated tuning scale. The
P.E. Traveller has a 8 watt output neg. ground and in-
corporates an integrated circuit output stage, a Mullard
IF Module LP1181 ceramic filter type pre-aligned and
assembled, and a Bird pre-aligned push button tuning unit.

Suitable stainless steel fully retract-
able aerial (locking) and speaker £12l95
(6’'x4""app.) available as a com-
olete kit. £2.50/pack + £1.50 p&p. + £2.00 p&p.
DAUDIO
REOCAR
DIO BOOSTER |

To boost your car radio or radio
cassette to 15W r.m.s. per channel.

£9'95; + £1.50 p&p.

The power amp kit is a module for high power applicat-
ions — disco units, guitar amplifiers, public address
systems and even high power domestic systems. The unit
is protected against short circuiting of the load and is
safe in an open circuit condition. A large safety margin
exists by use of generously rated components, result, a
high powered rugged unit. The PC board is back printed,
etched and ready to drill for ease of construction and
the aluminium chassis is preformed and ready to use.
Supplied with all parts, circuit diagrams and instructions.
ACCESSORIES: Suitable mains power supply kit with
transformer: £7.50 plus £3.15 p&p.

Suitable LS coupling electrolytic: £1.00 plus 25p p&p.

HI-Fl SPEAKERS
AT BARGAIN
PRICES

GOODMANS TWEETERS

8 ohm soft dome radiator tweet-

er (3%"'sq.) for use in up to 40W
systems; with 2 element crossover.

£3.50 each (p&p £1) or £5.95 pair (pap £2).

P.E.STEREO TUNER K

This easy to build 3 band stereo AM/FM tuner kit is de-
signed in conjunction with Practical Electronics {July 81
issue). For ease of construction and alignment it incorp-
orates three Mullard modules and an |.C. IF. System.
FEATURES: VHF, MW, LW Bands, Interstation muting
and AFC on VHF. Tuning meter, Two back printed
PCB's. Ready made chassis and scale. Aerial: AM - ferrite
rod, FM - 75 or 300 ohms. Stabalised power supply

with ‘C’ core mains transformer. All components supp-
lied are to P.E. strict specification. Front scale size: 10%"
x 2%" approx. Complete with diagram and instructions.

Self assembly simulated wood
£17.95 cabinet sleeve to suit tuner only.
Finish size: 11%"x 8% "x3%".

Plus £2.50 p&p. £3.50 Pius £1.50 p&p.

TVSOUND
TUNERKIT

£11-45

+£1.50 p&p.

As featured in E.T.1. December ‘81 issue. Kit of parts
including PCB, UHF tuner and selector switch with all
components excluding case.

+ Transformer £1.50 + £1.50 p&p (p&p free on trans-
former if ordered with kit). » Ready built LP1183 Mod-
ule for simulated stereo operation. £1.95 + 75p p&p.

All mail to: HE10

21E HIGH STREET, ACTON, W3 6NG.
Note: Goods despatched to U.K. postal
addresses only. All items subject to avail-
ability. Prices correct at 30/8/82 and
subject to change without notice.

Please allow 7 working days from receipt
of order for despatch. RTVC Limited
reserve the right to update their products
without notice. Send S.A.E. for full list.

SPECIFICATIONS:

Max. output power (RMS): 125W.

Operating voltage (DC): 50 - 80 max.

Loads: 4 - 16 ohms.

Frequency response measured @ 100 watts: 25Hz - 20K Hz.
Sensitlvity for 100 watts: 400mV @ 47K

Typical T.H.D. @ 50 watts, 4 ohms: 0.1%.

Dimensions: 205 x 90 and 190 x 36 mm.

35 WATT MICRO 2-WAY SPEAKER SYSTEM
Unit comprises one 50w (4 app.) Audax

soft dome tweeter HD100. And one

5" Audax bass/midrange 35w

driver HIF[1JSM,

Complete with 2

element crossover,

Total impedance

of system 4 ohms.

£7.95
PER SET + £2.70 p&p.

SPECIAL OFFER! TUNER KIT PLUS:

» Matching I.C. 10 watt per channel Power amp kit. »
Mullard LP1183 built pre-amp, suitable for ceramic pick-
up and aux. inputs . » Matching power supply kit with
transformer. « Matching set of 4 slider £21.95
controls far bass, treble and volumes. + £3.80 P&P.

50 WATT Six individually mixed inputs for two pick ups
{Cer. or mag.}, two moving coil microphones and two
auxiliary for tape, tuner, organs, etc. Eight slider controls
— six for level and two for master bass and treble, four
extra treble controls for mic. and aux inputs. Size: 13%"x

6%"x3%"app. Power output 50 watts
R.M.S. for use with 4 to 8 phm spkrs. £39.95
Attractive black vinyl case with

matching fascia & knobs. Ready built. + £3.70 p&p.

ALL CALLERS TO: 323 Edgeware Road,
London W2, Tel: 01-723 8432. 9.30-5.30,
closed all day Thurs. Prices include VAT.
Telephone or mail orders by ACCESS are
welcomed.

[BTHV][c]
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SRapid
YElectronics

TRA NSISTORS
AC125
AC126
AC127
*AC128
AC176

BC158
BC159
BC160
BC168C
BC169C
BC170

AIBEBEEBERNNINNS

ICL7621
1CL7622

The Rapid Guarantee

BRABESRBBUBBRIRRRRRY

.

TTRABSERNEEIRRBBSI

TIP29A
TIP29B
TIP29C
TIP30A

TIs%
*VN10KM45

8882 BRIBERBARRERHCLEBAS

120
120
120

40
45
45
0
0

#*2N3819 ‘IB
2N3820
2N3823
2N3866
2N3903
2N3904
2N3906
2N3906
2N4037
2N4058
2N4060
2N4081

380BRERBEE

LM1458
LM2917
LM3900
*LM3909
LM39N1
LM3914
LM3915

Y8RERREMRTIRBRAN

BERERRES

-

4528

Lsz221
L8240

-

BREzaazassnsdl BERBRNNERaRRNZ s 22l RER a0 NEER88A 2R
ERSEEERENBNTERE

% Verobloc 350p %

Size 0.1 matrix

Double sided

Spot face cutter
Pin insertion tool
Wiring pen + spool
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L5365
LS366
LS367
LS368

BRIPHRI TR B S

-

BRELLLHBBEBHER

Tel: 0206 36412
Hill Farm Industrial Estate

NEW CATALOGUE

Our iatest catalogue I just been
roloa-od containing over 2000 stock

s all at axtramely compatitive prices
bm:kod by Rapids return of post service.
Stocks include enco coils, tools,
Verocases, data sheets etc. etc. Send
46;: for your copy now (sent free of

ge with all orders over £10).

Please adg carriage
charges to our normal
post charges
Miniature mains
608V, 909V, 12012V all @ 100mA 100p each
PCB mounting. Minlature
3VA 0-6, 0-6 @ 0.25A; 0-9, 0-9 @ 0.15A;
0-12, 0- IZ@OIZAZOOpeac
SVAO-O 0-6 @ 0.5A; 0-9, 0-9 @ 0.3A; 0-12,
0-12 @ 0.25A 270p each
High quality. Split bobbin construction
6VA 0-6, 0-6 @ 0.5A; 0-9, 0-9 @ 0.4A; 0-12,
0-12V @ 0.3A 220p each
12VA 0-6, 0-6 @ 1A; 0-9, 0-9 @ 0.8A, 0-12,
0-12 @ 0.6A; 0-15, 0-15 @ 0.4A 2%p (plus|
40p carriage}
25VA 0-6,0-6 @ 1.5A; 0-9 @ 1.2A;0-12,0-12
@ 1A; 0-16, 0-15 @ 0.8A 330p each (plus 60p)
carriage}
50VAO|2 012@2A 0-15, 0-16 @ 1.5A
440p sach (pl arriage)

CABLES

20 metre pack singie core connec-
ting cable ten different colours  66p
Speaker cable 10p/m
Standard screened 16p/m
Twin screened 24p/m
2.5A 3 core mains 2Z3p/m
10 way rainbow ribbon 85p/m
20 way rainbow ribbon 120p/m

CAPACITORS

Polyester. Radial leads. 250V. C280 type.
0.01, 0.015, 0.022, 0.033 6p; 0.047, 0.068, 0.1
7p: 0.15, 0.22 9p; 0.33, 0.47 13p; 0.68, 20p; 1u

2Z3p

Efectrolytic. Radial or axial leads.

0.47/63V, 1/63V, 2.2/63v, 4.7/63V, 10/25V
Tp: 22/25V, 47725V 8p; 100/25V 9p; 220725V
14p: 470/26V 22p; 1000/25V 30p; 2200/25V

50p.

Tag end Power Supply Electrolytics.

2200740V 110p; 4700/40V 160p; 2200/63V
140p; 4700/63V 230p

Polyester. Miniature Slemens PCB

1n, 2n2, 3n3, 4n7, 6n8, 10n, 16n 7p; 22n, 33n,
47n, 68n 8p; 100n 9p; 150n 11p; 220n 13p; 330n
20p; 470n 26p; 680n 29p; 1u 33p; 2u2 50p
Tantalum bead

0.1, 0,22, 0.33, 0.47, 1.0 @ 35V 12p: 2.2, 4.7,

HARDWARE

PP3 battery clips

Red or black crocodile clips

Black pointer control knob

Pr Ultrasonic transducers

%6V Electronic buzzer

%12V Electronic buzzer

% PB2720 Piezo transducer

*64mm 64 ohm speaker

*64mm 8 ohm speaker
0mq panel fusaholder

10 @ 25V 20p: 15/16V 30p; 22/16V 27p;
33/16V 45p; 47/6V ZIp; 47/16V 70p: 68/6V
40p; 100710V %0p

Ceramic disc. 22p-0.01u 50V 3p each

Mullard miniature ceramic plate

1.8pF to 100pF 6p each

Polystyrene. 5% tolerance

IOp-lOOOp 6p; 1500-4700p 8p: 6800-0.012u

Tnmmers Mullard 808 Serles
5 - 654F

MULTIMETERS

HT-120 4,000 opv

A smart looking 11 range
pocket sized multimeter with
an impressive spec. Compiete
with battery etc.

650p sach

HT-320 20,000 opv

Highly sensitive 19 range
multimeter including transistor
tester. Overload protection. DC
votts — 1000, AC voits — 1000;
DC current 0.26A. 4 resistance
ranges. Complete with
batteries, leads etc.

1395p each.

#*3mmred 8§ *5mmred 8
%3mm green 12 %5mm green 12
%3mm yellow12 *Smm veliow12
Clips to suit 3p each

Boxted, Colchester
Essex CO4 5RD

OTENTIOMETERS

Rotary. Carbon track Log or Lin 1K-2M2

Single 32p; Stereo BSp; Single switched B0p;

Slide 60mm travel single Log or Lin 5K-500K 83p

each

Preset. Submin. hor. 100 ohms-1M Tp each

Cermet precision mutiturn, 0.75W Jin 100 ohms
00K 88y

Small rimming tool 2p|
Small pocket screwdriver

16
LArge pocket screwdriver
13p

6 piece precision
screwdriver set in plastic
case 172

Low cost side cutters  160p
High quality side cuttars
650p
160p
650p

g 52 2253233

Low cost pliers
High quality pliers
Wire strippers
Expo Reliant Drill
Expo Titan Drill
Drill stand

above  0.8mm

Simply phone
0206 36412
with your order

20p
69%5p
1025p
1200p

mm,

DIODES
6p *1N4001
6p 1N4002
15p 1N4006
1N4007
NS4
1N5404
1N5406
400mW zen
2zeners
4V7-39V

ORDERING INFO

All prices exclude VAT, Please add to total
order,

Please add 50p carriage to all orders under
€15 in value. Send cheque/PO or Ac-
cess/Visa number with your order. Please
note new address. Callers most weicome —
we are just 10 minutes from the centre of
Colchester. Telephone orders welcome with
Access and Visa. Official orders welcome
from colieges and schools etc. Export orders
no VAT but please add carriage. All com-
ponents brand new and full spec.

COMPONENT KITS

An ideal oppostunity for the beginner or the experienced construce
tor to obtain a wide range of components at greatly reduced prices.
}W 5% Resistor kit. Contains 10 of each value from 4.71 to ™
(650 resistors) 480p.
Ceramic Capacitor Kit. Contains 5 of each value from 22p to 0. OI u
(135 caps)

Polves(er Capacitor Kit. Contains 6 of each value from 0.01 to IuF
{65 caps) p each
Preset Kit. Contains 5 of each value trom 100 ohms to 1 M (total 65
presets)

Nut and Bolt Kit. Total 300 items 180p
25 6BA 1" bolts 25 4BA }” bolts
25 6BA }” bolts 25 6BA {* bolts
50 6BA nuts 50 6BA nuts
50 6BA washers 50 6BA washers

SOLDERING
IRONS

Antex CS 17W Soldering iron
2.3 and 4.7mm bits to suit

CS 17W element

Antex XS 25W Soldering iron
3.3mm and 4.7mm bits to sult
Solder pump desoldering tool
Spare nozzle for above

10 metres 22:

SWITCHES
Submin toggle
SPST 86p SPDT 60p 9p gp ‘2 5mm

swg solder

Skt ‘Jack Plug
12 3. 5mmm b

| Standal P
tdp 11p Stereo 24p
13p 4mm 18p

Rectangular TIL32
*red 12 TIL78
green 17 BUSEL)

7 ORP12

40 TH100

45 Dual color
Seven segment displays

Com cathode Com anode

DPDT 90p DPDT centre off
toggle SPST

35p DPDT 48p

Miniature DPDT slide 12p

Push to make 12p Push to

break 22p

Rotary type adjustable stop

1P12W 2PEW 3P4W all S6p

DL707 0.37

DL7040.3" 95
FND507

*FND500 0.5"
100

1
TIL3130.37 105 TIL3120.37 108
TiL3220.5" 115 TiL321 0.5 115

LCOD: 3} digit 580p 4 digit 620p

0.5%
00

TIC45
*C106D
BOXES

Aluminium
3x2x1in  70p
4x3x1}in 85p
4x3x2in  100p
6x4x2in  120p
6x4x3in  150p

Plastic

with lid + screws

Ix2xVin S6p 50V
41x3x1} 88p 1A 400V

Tx4x2in  160p 2A200V
2A 400V

* Sameday despatch

28B 1400V BA
30 400V 12A

BRIDGE
RECTIFIERS

6A 100V
35 6A 400V
40 VMI8 DIL

45 0.9A 200V 50
* Competitive prices
* Top quality components * In-depth stock

10p 12p
120
UHF (CB) Conneclors
PL259 Plug 40p Reducer 14p
$0239 square chassis skt 38p
S$0239S round chassis socket 40p
{EC 3 pin 250V/6A
Pilug chassfs mounting
Socket free hanging
Socket with 2m lead

RESISTORS
W 5% Carbon film E12
series 4.70-10M 1p each
$W 5% Carbon film E12
saries 4.741 to 4M7 2p each
W 1% Metal film E24
series 10{1-1M &

PCB MATERIALS

Alfac transfer sheets — please

state type {e.g. DIL pads etc) 45p

Dalo stch resist pen

Fibre glass board 3,767 x 8° 809
Ferric Chloride 250mi bottle 100p




M Project

Negative Voltage
Generator . .

A simple circuit on a postage stamp sized PCB, but it has 1001

uses!

IT IS handy to have one or more of
these devices in the electronics
workshop. If you are building or
designing a circuit which uses op-
amps, a split power supply is nearly
always required. There are other ap-
plications too; for example, this version
of the circuit was built up to provide a
split supply for the prototype of the
Digital Millivoitmeter (HE August ‘82
issue). Not having enough cells to
hand to make up a +4V5 battery, and
being unable to get out to the shops,
the only solution was to use the
available batteries for the positive sup-
ply and make up this circuit for the
negative supply. in the DVM project,
the circuit takes up less room than the
3 cells it replaces. It also makes the
power switching and wiring simpler
since, instead of a double-pole switch
{one pole for positive, one for
negative), only a single-pole switch is
required.

Construction

There is almost nothing to say about
this, since it can be built up on almost
any scrap of stripboard (Figure 2) or on

24

O +V

OUTPUT

WV O=—
o
2 5
c1 '.‘—'_L Ic1
10u D1
| 4 6 .
W
3 ! voLTAGE
LINK
INPUT i
ovVO- > Qov
NOTES: ;i,cz
IC1 1S 7660
D1 1S 1N4148

Figure 1. The circuit uses just one IC.

=D

10u
I R

WIRE A THREE-WAY
PCB SOCKET AS A
LINK FOR LOW
VOLTAGE

Figure 2. A three-way PCB socket can be used as the low-voltage link.
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Figure 3. The Veroboard layout.
a PCB (Figure 3) the size of a postage some low, a switch may be wired in
stamp. Also, the circuit can be incor- place of the link.

porated in any odd space on the main
board of any other project that requires
it.

It works for a wide range of supply The
voltages (+ 1V5 to + 10V). Pin 6
must be joined to the OV rail when the
supply is less than + 3V5 and for these
low voltages, the diode may be omit-
ted. The PCB design allows a wire link
to connect pin 6 to the OV rail for low-v-
voltage operation. If the unitis to be
used at various voltages, some high,

There

The circuit works straight away —
no adjustments are needed.

Circuit

The positive voltage comes straight
through from the supply, so there is no
mystery about this. The negative
voltage is generated by voltage level
transiation. See what happens when
the unit is connected to a + 6V supply.

are two stages in the operation

(Figure 4):
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Project B

— Parts List______

CAPACITORS
€1, 2 .y . - ,..10u 16V
tantalum bead
SEMICONDUCTORS
IC1 ... ... 7660
voltage converter (see Buylines)
[0 e o 1N4148
signal diode
MISCELLANEOUS

Small veroboard or PCB; veropins;
3-pin PCB plug and socket, or SPST
switch; wire, solder etc.

Buylines . . ........... page 30

Stage 1: C1 is charged directly from
the power supply, so that its
negative terminal is at OV and its
positive terminal is at + 6V.

Stage 2: The switches are altered
under the control of the logic cir

cuits; the + 6V plate of C1 is now
connected to the OV rail, resulting in
a fall of potential of 6V. This causes
a corresponding drop on its other
plate, formerly at OV but now
forced down to —6V. Since this
plate is now connected to C2, one
side of C2 now becomes charged to
— 6V, the other side being at OV.

The IC then returns to Stage 1,

recharging C1 and leaving C2 charged

+V ———

+
v— (@)

INPUT

r OUTPUT

e

J

Figure 4. A full-sized PCB is reproduced onthe PCB Printout page; note that the low-

voltate link is hard-wired, here.

+6V O
+6V
ov%‘“m
‘{ !
;\.
Tcz O +6v
y—O OV

ov O
Lc> —8v

DC INPUT ouUTPUT

+6V O
FALLSTO K‘.
ov ‘

FALLSTO cl
-6V

-6V

I c2| O+ev
LA L.,
4]
ov
—-6V
QuTPUT

oV O-

DC INPUT

Figure 5. How the 7660 IC works: left, Stage 1; right, Stage 2.

to —6V. The states alternate very
rapidly (at about 10kHz), under the
control of an on-chip oscillator and
various logic circuits, so that a virtually
smooth DC supply is obtained.
Naturally, if current is being drawn
from C2 to supply the external circuit,

its charge may not be renewed suffi-
ciently rapidly from C1 and the
negative voltage may fall slightly. For
many applications (eg, the DVM) the
negative supply is called on for relative-

ly small currents, so usually this effect HE

can be ignored.

THE ELEGTRONIGS FILE

POSSIBLY THE ONLY GUIDE YOU
WILL EVER NEED.
Chapters on;
Electricity.

_ALL PROCEEDS TO
'SAVE THE CHILDREN"
FUND.

Electronic Compons=
"ants and Circuits,
Computers and how
to Program them,
Robots ( and more),

MONEY BACK IF NOT
DELIGHTED.

JUST £5-95
P8P FREE

P.RICKARD , 46 HOWEY LANE,
FRODSHAM , CHESHIRE.
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POWER AMPS

PRE-AMP
MODULES

SEND COUPON

(NO STAMP NECESSARY)

LL.P CATALOGUE
AND OPEN UP
TOA

NEW WORLD OF
QUALITY & VALUE

{.L.P. products are available also from Henry's, Marshall's, Technomatic & Watford.

26

the chance
every constructor wants

It's something you have always wanted....something to build
your equipment into that's smart, modern, strong, adaptable
to requirement and not expensive. The ‘UniCase' is yet another
triumph of |.L.P. design policy. It presents totally professional
appearance and finish, ensuring easier and better assembly to
make it equal to the most expensive cased equipment.

The all-metal ‘UniCase’ is enhanced by precision aluminium
extruded panels engineered for speedy and perfect aligned
assembly within a mere five minutes. Designed in the first case
to accommodate |.L.P. power amps with P.S.U’s, the range
will shortly be extended to house any other modular projects.

WHAT WE DO FOR CONSTRUCTORS

Our product range is now so vast we cannot possibly hope to show it
all in our advertisments without overcrowding or abridging
information to the point of uselessness. So we have devised a solution
which we invite you to take advantage of without delay. ALL YOU NEED
DO IS FILL IN AND FORWARD THE COUPON BELOW TO RECEIVE
OUR NEWEST COMPREHENSIVE | .L.P. CATALOGUE POST FREE BY
RETURN. It gives full details of all current I.L.P. products for the
constructor together with prices, full technical and assembly details,
wiring and circuit diagrams etc. and it's yours, FREE. You don't even
have to stamp the envelope if you address it the way we tell you.

ELECTRONICS LTD.

FREEPOST 6

GRAHAM BELL HOUSE, ROPER CLOSE, CANTERBURY CT2 7EP

Telephone Sales (0227) 54778 Technical Only (0227) 64723 Telex 965780
FREEPOST

Mark your envelope clearly FREEPOST 6 and post it WITHOUT a stamp to
I.L.P. at address above. We pay postage when your letter reaches us.

FOR YOUR FREE [y gty syt n iy S

To: L.L.P. ELECTRONICS LTD.

.

PLEASE SEND ME |.L.P. CATALOGUE, | N3Me:

POST PAIO BY RETURN
Address:

| HAVE/HAVE NOT PREVIOUSLY

BUILT WITH I.L.P. MODULES
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POINITS OF VIE

Feel like sounding off?

Then write to the Editor stating your Point Of View!

Stretching A Point

Dear Sir,

! am writing to you for help in obtaining
a reel of 35 SWG and 39 SWG
enamelled copper wire. | have looked in
many catalogues advertised in your
magazine but they only stock 34 and
40 SWG wire. If you know of any
company who could supply 35 and 39
SWG could you please inform me. |
would be very grateful.

B. Cook,

Tamworth,

Staffs.

We can’t imagine why you need 35

_and 39 rather than 34 and 40 — the
difference is 0.01 and 0.02 mm,
respectively! However, the Scientific
Wire Company (PO Box 30, London
E4) will sometimes supply custom
gauges. Ask them nicely and tell them
Hobby Electronics sent youl

Getting Started

! have just completed my first year
studying a broad engineering course
which includes a substantial amount of
electronics. | have found this part
slightly difficult, mainly because /
cannot get practice at its application.

| very much want to begin
constructing electronic circuits but,
being a complete novice, | have very
little idea where to start/ It seems that
kits are the easiest initial projects.

/ have a soldering iron and some
screwdrivers, but would like advice on
what tools to obtain and what projects
to opt for first. Yours was the first
electronics magazine | have ever
bought. The theory | can understand
but the practical details seem very
difficult without knowledge of the
components.

! would be most grateful if you could
spare the time to advise me.

L.M. Garr,
London.

Difficult questions to answer in a few
lines, but we'll try! First, our aim in HE
is to present projects for the beginner
in electronics, and many of our long-
running feature series are devoted to
introducing both the theory and
practice of electronics. The best place
to start, then, is in your local library!
We suggest you look closely at lan
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Sinclair’s ““Into Electronic
Components’’ series (August ‘81 —
July '82) which explains in detail what
the various items are, and how and
why they are used. On the practical
side, we'd recommend Keith Brindley‘s
‘Building Site’’ articles, in issues from
August 1980 through to December
1981. Any article you feel should be
kept for future reference can be
obtained from our Backnumbers
Department.

The three essential tools for the
electronics constructor are a soldering
iron, sidecutters and a pair of long-
nosed pliers. For mechanical assembly,
you'll need a selection of screwdrivers,
and there are many other tools which,
while not ‘‘essential’’ are quite handy;
nut drivers, small spanners, and so on.
A set of miniature files is'extremely
useful, and so is a "‘seizer’’ or surgical
clamp; the jaws clamp firmly together
to hold wires for soldering, act as a
heat sink etc, and are handy for
retrieving small things that drop into
inaccessible places! You'll find all these
items in the catalogue published by
Cooper Tools. Their address is: Sedling
Road, Wear, Washington, Tyne and
Wear NE38 9BZ.

Kit projects are probably simpler
because all the components are
supplied, along with the odds and ends
that an inexperienced constructor
would not have to hand. Kits are
available for most Hobby Electronics
projects, but pick an easy one to start
on. Be sure to follow the instructions
carefully; you'll make mistakes, of
course, but there’'s no other way to go
about it; experience is the best teacher,
after alll

Speakers Without Peer

Dear Sir,
Thank you for such an excellent
magazine, Hobby Efectronics.

We do have a problem though; quite
a lot of the projects have certain
components that are either not stocked
at the local electronic shops, or the
man behind the counter gives you a
blank look when you ask for it. That
usually means he hasn’t got a clue
what you're talking about.

Such was the case with your stereo
hi-fi, System 5080A, in the March
1980 issue. After | had completed the
preamp, power amp and the power
supply, | started looking around for the
speakers specified. Alas, nobody knew
anything about a speaker called
‘‘Peerless”’.

| then decided to contact one of the

suppliers mentioned in Buylines. The
company was Badger Sound Services
Ltd. They sent me a price list as well
as the order forms, which | completed
and returned to them with my cheque.
At this stage | thought my problems
were over, when disaster struck. They
sent me a letter to inform me that they
were having difficulty in obtaining a set
of the speakers, but that they expected
them within two or three weeks.

That was six months ago, and |
regret to say that my patience is
running out. It seems to me that they
are not eager to satisfy overseas
customers because | last heard from
them three months ago.

Are there other customers from
foreign countries also experiencing
problems in this respect, or has my
luck run out? | always had my doubts
about importing goods from other
countries and after this | don't think Il
attempt such a thing again.

! have written to the company asking
them if they can or cannot supply the
goods within the next six months,
because that is as long as I'll be able to
wait. The project is costing me a
fortune and the fact that | have to wait
so long for these speakers makes it a
total loss.

| sincerely hope there /s someone
who can help me with this problem, or
to advise me on the true state of
affairs.

H. Beukes,
Volksrust,
South Africa.

The speakers (or more accurately, the
driver units) are still manufactured by
Peerless, but the number of tweeters
being produced keeps them in short
supply and this is where the problem
lies. We have contacted Badger Sound
and they have assured us that they are
doing everything possible to obtain the
units for Mr. Beukes. We understand
that they have written to explain the
situation, and have offered alternative
drivers which would suit the system.

We fully appreciate the difficulties
sometimes experienced by our
overseas readers, but there is very little
we can do about it other than point out
that it would be safer to make
enquiries about the supply of unusual
components before actually sending off
for them.

For our South African readers, we
can pass on the name of a shop
recommended by an expatriate
colleague; it is: A1 Radio of West
Street, Durban 4001.
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Sinclair ZX Specti

16Kor 48K RAM... ; m=r=
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they’ve sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81remains the
ideal low-cost introduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to arange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
isan amazing £125! Even the popular
48K version tosts only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60.
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Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're abeginner ora competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There’s no need to stop there. The
ZX Printer—available now — is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.
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Key features of the
Sinclair ZX Spectrum

@ Full colour—-8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound -BEEP command with variable
pitch and duration.

@ Massive RAM —16K or 48K.

@ Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

@ High-resolution—256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

@® ASCIl character set ~with upper-and
lower-case characters.

® Teletext-compatible -user software
can generate 40 characters per line
or other settings.

@® High speed LOAD & SAVE-16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch*
keyword entry, syntax check, and
report codes.
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RS232 /network
interface board

Thisinterface, available later this
year, will enable you to connect your
ZX Spectrum to a whole host of printers,
terminals and other computers.

The potential Is enormous. And the
astonishingly low price of only £20is
oossible only because the operating
systems are already designedinto the
ROM.

ZX Spectrum

Available only
by mail order
and only from

] = '
Sirncl=ir-
Sinclalr Research Ltd,

Stanhope Road, Camberley,

Surrey, GU153PS.
Tel: Camberliey (0276) 685311.

Hobby Electronics, October 1982

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCIi charagter set—including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9lines per verticalinch.

The ZX Printer connects to the rear of
your ZX Spectrum. Aroll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are setto
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transfer rate is 16K bytes per
second, with average access time 0f 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

Allthe BASIC commands required for
the Microdrives are included on the
Spectrum.

A remarkable breakthrough ata
remarkable price. The Microdrives are
avallable later this year, for around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST —-use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Access,

Barclaycard or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there’s a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

l Qty item Code ItemPrice Total |
£ £
I Sinclalr ZX Spectrum -16K RAM version 100 125.00 Bl I
| Sinclair ZX Spectrum—48K RAMversion 101 175.00 |
I Sinclair ZX Printer 27 5996 @
Printer paper (pack of 5rolls) 16 11.95
I Postage and packing: orders under £100 28 295 |
| orders over £100 29 495 |
Total £ |
I Piease tick if you require a VAT receipt ]
| *| enclose a cheque/postal order payable to Sinclalr Research Ltd for £ |
I *Please charge to my Access/Barclaycard/Trustcard account no. I
*Please delete/complete | IEERILE ™S T 0 )
| as applicable - |
| |Signature - | |
PLEASE PRINT I
I {Name:Mr/Mrs/Miss | | | | | | | ! | Tl |
| iacdress | | | 1 | 0 00t
TR 1 0 I A N R A, e
lllllllllllll'lll'lﬂsl.swjl

|l||ll

l FREEPOST-no stamp needed. Prices apply toUKonly. Export prices on application. l
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Flash Point Alarm

This project is the first where we’ve
been unable to locate a mail order
retailer for two of the parts. These are
the thermocouple and the 7611 CMOS
op-amp. We would be happy to hear
from retail suppliers of either of thesel
In the meantime, readers will have to
contact their local electronics shop,
who can order the components from
the RS catalogue (codes 308-887 for
the 7611 and 151-192 for the
thermocouple). The AWD is also from
the RS range, but Strotron (their
London branch is at 72, Blackheath
Road, Greenwich SE10 8DA) have a
large selection and they will supply any
of them mail order.

The neat battery-compartment case
is from BICC-Vero. Cost of the unit,
without the PCBs, is around £12.

Check List

RESISTORS

(All Y& watt 5% carbon)

100k; 3M3; 1M; 10k; 2 x 180R
POTENTIOMETERS

carbon presets

1k; 22k

CAPACITORS

)
u||||l|

220n polyester C280
SEMICONDUCTORS

ZTX300 transistor; 7611, 40118 ICs;
2 x TIL209 LEDs

MISCELLANEQUS

DPDT slide switch; NiCr/NiAl
thermocouple; 4 x AA cells; AWD;
case; terminal block; Veropins; plastic
feet.

Negative Voltage Generator

One thing to note about this project is
that the board is probably the smallest
we've ever printed,

Some of the components are not
strictly necessary — and you may find
cheaper alternatives. On our board we
used a plug/socket combination from
RS (codes 467-554 and 467-649),
though Maplin do a comparable range.

The sub-miniature electrolytic
capacitor can be bought from Ambit or
ElectroValue and the IC was cheapest
from Watford.

Both the Veroboard and PCB
versions work out about the same
price; £4 excluding the PCB plug and
socket.

Check List

CAPACITORS

2 x 10u 16V sub-miniature electrolytic
SEMICONDUCTORS

7660 IC; 1N4148 diode
MISCELLANEOUS

Veroboard, 25 holes x 10 strips;
Veropins; PCB plug and socket.

Squelch unit

‘The miniature preset is
cheapest from Rapid, who also do a
good deal on the ceramic disc
capacitor. The 3130T (metal can
version) is very reasonable from Maplin
and the case can be found in the range
made by BICC-Vero or Newrad.

Cost for one unit we calculate to be
about £10.60 all inclusive.
Check List
RESISTORS
(Al % watt 6% carbon)
5 x 1M5; 390R; 2 x 4k7; 100k; 470R;
3k9; 470k; 3 x 47k; 68k; 1k2; 10k; 1M;
6k8; 2M2; 270R
POTENTIOMETERS
4k7 horizontal preset
CAPACITORS
2 x 100u 10V, 2 x 1u 63V axial
electrolytics; 470n; 3 x 100n; 220n
polyester C280
SEMICONDUCTORS
3130TIC; BC179, 2N3819, 2 x
BC109 transistors; 3 x 1N4148
diodes; TIL220 LED
MISCELLANEQUS
SPST min. toggle switch; DIN plug and
socket; aluminium case; PP3 clip; LED

fixing washer. HE

Do yourself a favour. Make 1982 the year you start to take Hobby
Electronics, regularly. Delivered fresh every month.

F--------------------------------

-------J

I I am enclosing my (delete as necessary)

SUBSCRIPTION ORDER o cisiosing my (delete as necessary) § B
| FORM Orderfor £.. ... ..., : .
l {made payable to A.S.P. Ltd) TARCA

Cat out and SEND TO : s el
' Hobby Electronics Subscriptions €] '; ":l.gle rzc::srn/ecgggnarzﬁa' @
| 513, LONDON ROAD, g
i T e, HNEREANERENEREREEN
l ENGLAN[’) Please use BLOCK CAPITALS and include post codes.
I Please commence my personal subscription to Hobby Name (Mr/Mrs/Miss) . ...... ... ... uiiiiniiiinon..
| Electronics with the . .. ... .. .. issue. delete accordingly
l Address ... . nnt B S pana B T et T e e B
l suBsCmnION £10.75 ‘or 12 Issues ..................................................
i RATES UL - I . O PR SO i
(tick [ as £12.75 for 12 issues
i appropriate) overseas surface ISighature . . . Peswcbe =l i D rwel et P VI R A
£25.70 for 12 issues [7] Date
et S Dae R o . e EE T  EEE L el R G - im PR "

82/1 Alr Mail
L---------------——----—--------------
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Components Order Form

Use this convenient form to order components
from suppliers advertising in Hobby Electronics!

Hobby Electronics, October 1982

PART CODE UNITS PRICE COST
1
Hobby Eiectronics Component Order Form POSTAGE AND PACKAGING
Name LESS CREDIT VOUCHERS ETC.
Address TOTAL
VAT (15% If applicable)
Signature Tel. TOTAL INC. VAT
*Delete as necessary
Debit my *Access/*Barclaycard
My Cheque * /Postal Order * /International Money Order* for £ is enclosed.
31
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¥ 7 1 low cost tool forlearning, teaching & prototyping.

Micro-Professor is a low-cost Z80 based microcomputer which provides you with an
interesting and inexpensive way to understand the world of microprocessors and utilise

{by phone of post}

Complete the coupon ‘ their unlimited potential.

e Micro-Professor is a complete hardware and software system whose extensive
Please allow 28 days for delivery. manual gives you detailed schematics and examples of programme code. A superb
Please sendme:  Price  Qty p&p learning development tool for students, hobbyists and microprocessor engineers, as
Micro-Professor ~ £79.95 £295 | well as an excellent teaching aid for instructors of electrical engineering and computer

SSB-MPF board ~ £69.95 €295 | science courses.
EPB-MPFboard  £84.95 £295 | Technical specification
PRT-MPF board  £74.75 £295 | Z80 CPU, 2K RAM, 2K monitor, 24 1/0 lines, LED display, cassette interface, CTC/PIO
Total facility, 2.25" speaker, three manuals, 36 keyboard. Options include; EPROM board,
| speech board and ptinter board.
I enclose cheque/P.O.fork.................... Please send or telephone for full details.

FLIGHT ELECTRONICS LTD. Flight House, Quayside Rd, Southampton,
Hants SO2 4AD. Tel: {0703) 34003/27721. Telex: 477793.

Mail order only @ Trade enquiries welcome @ Bulk order discounts @ Prices Include VAT

ATTENTIONI!

UNDER NORMAL CIRCUMSTANCES YOU WOULD POSSIBLY
PASS OVER THIS ADVERT WITHOUT READING IT!

HOWEVER, IF YOU CAN SPARE 30 SECONDS PLEASE READ ON ...
Are any of the following products of interest?

*Roadrunner Wiring System *DIP Sockets

*Prototyping Eurocards *19”" Eurocard Subracks

*S100 Prototyping Boards *Roadrunner ‘Handi-raks’
*Eurocard Prototyping Assemblies *Soldering Irons & Accessories
*DIN 41612 2 Part Connectors *Assembly Tools

FROM LARGE STOCKS WE CAN ENSURE ‘SAME-DAY’ SERVICE ON ALL ITEMS.

Offering a combination of competitive pricing and excellent service
we are working hard at customer satisfaction.
FOR FURTHER DETAILS CALL US ON 0428 53850.

Ask for our 1982 Catalogue.

B ? Roadrunner Electronic Products Ltd.

116 BLACKDOWN RURAL INDUSTRIES

) HASTE HILL, HASLEMERE, Th