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THE VIDEO GENIE SYSTEM
EG3000
Series

COMP POCKET COMPUTER
GREATEST BREAKTHROUGH
o e YET

@  COMPUTER
““aﬂ‘“i\ POWER THAT
h wm® ' ONCE FILLED A - L
wRBS “Room can TRS80 :
: LEVEL 2 16K | | 16K WITH
CARRIED IN YOUR POCKET! Fully converted to UK T.V. Standard. Comes complete with £289 - d';f;;:;’ ALY
P . @ " N easy to foliow manuals. UK Power Supply — Cassette Leads . plus extende icrosoft
Kezg)gar:dm: ;n9$(AR58'sdome\vcheR;YM:r:\%hr;bg“L%n Sample tapes. Special box to enable you to plug into your VAT BASIC inROM @ Fully TRS-80 Level Il
Battery Life ) 9 own TV Recommended for fust ume-buyers. Just plug in software compatible ® Huge
Computer pow(;r Fhatlonce filledialroomicaninovibelaring and go Full Range of Software Available range of software already available ® Seif contained, PSU,
in your pocket! it's easy 10 load with ready-to-run software Interface to Centronics Parallel for TRS80 £75.00 + VAT UHF‘tmOdeg; Ta_vnd.cgsiene OsS_(n’r:p‘Iz gls\:kg;ssalrl"\éop}/]:;o
° F n monitor or ull expansi ) Il r
from cassette tape l(interface and recorder optional) or Only £295 . var TRS80 @ Absolutely complete — just fit into mains plug.
program it yourself in easy-to-learn BASIC. 24 character TRS
liquid crystal readout displays one line at a time. Special Expand your 80 by * EXPANSION

feature is advanced non-volatile memo llows you t 32K
power on andvoﬂ without ‘105?"‘9 the ;n:\;n:s c:: m:r:ory? 32K Memory on board % lNTERFACE “€“

Centronics parallel port

Note: Memory must be transferred 10 tape before changing
batteries. Automatic statement compaction squeezes every Disk c?nl{ol:‘ev card ﬁea!| TR TV GAME
ounce of memory space. Features power-off retention of llméecoclm e’euuu?s zeve BREAK OUT
programs and data. Powerful resident BASIC language SiC interiaceiior

cassette decks complete Has got to be one of the

includes multiple stateme:nts, math functions, editing,
strings, arrays and much more. Multiple program loading world’s greatest TV games.
capability subject to RAM availability. Carrying case and You really get hooked. As

batteries included. featured in ETI. Has also 4

a5l (COMING SOON || sz e, S35
eal Estate b ames . b up-grading old amusement games,

Civil Engineering £13.95 Business Statistics £10.95 MINI KIT — PCB, sound & vision modulator, memory chip

Aviation £13.95 Business Financial £10.95 | p 2
Math Drill £8.95 Personal Financial £10.96 THE M A RTELL and de-code chip. Very simple to construct.
- £14.90 + VAT
T - - OR PCB £2.90 MAIN LSI £8.50 Both plus VAT
We give a full one year's Tv GAME —
warranty on all our products. &

NEW REDUCED

with power supply

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER PRICES
OMPUKIT UK101 || &« ceeo |
16K £499 ) var

# 6502 based system — best value for money on the market. # Powerful 8K 32K £599
Basic — Fastest around # Full Qwerty Keyboard .« 4K RAM Expandable to 8K
on board. # Power supply and RF Modulator on board. # No Extras needed — RRP £795 for 32K - ot
Plug-in and go. #* Kansas City Tape Interface on board. # Free Sampler Tape ery popular tor
including powerful Dissassembler and Monitor with each Kit. # If you want to The PED'GREE PETS home & business
fearn about Micros, but didn’t know which machine to buy then this is the use 8K Microsoft Basic in ROM 8K Pet 32K & 16K with
machine for you, new improved keyboard Al with green screen
Cassette Deck £585 extra  Full range of software available

Interface PET IEEE — Centronics Parallel

r 40 pin Expansion Jumper Cable for Compukit expansion £8.50 + VAT_]

Not decoded £49.00 + VAT Decoded £77.00
Build, Understand and Program your own || KIT ONLY £179 + var ——— = VAT
Computer for only a small outlay NO EXTRAS NEEDED SUFI'VE?‘V\AOIIz:OSES'(v:lllf| e
L Available ready assembled, tested & ready to go + VAT ] only £825 +vat _
@® in 2K Eprom 2716 ® Allows screen e::r:; h:osglzggafao:nclo:":UF'I(aI:h::?“ sor ®Text scrolis down £22.00 + VAT o\p\' GET YOURSELF A /%ﬁﬁs
r { IVt ape H Ursor ext scr Aol = ? PR'NTER FOR X
Super Space Invaders (8K) £8.50 o
FOR THE COMPUKIT Gome Packs e Sosce == [5%cO" YOUR PET AND SAVE
Assembler/Editor T £1490 1. Four Games £6.00 Chequers £3.00 A FORTUNE
Screen Editor Tape £5.90 2. Four Games £6.00  Real Time Clock £3.00 only £299 . var
All Prices exclusive VAT 3. Three Games 8K only Case for Compukit £29.50 Interface Cards £49 fie

e Full Pet Graphics including r,
cables. Ready to go.

interfaces with APPLE, PET, EXIDY, s
TRS80, COMPUKIT and NASCOM. EX-STOCK.

HE ATARI VIDEO COMPUTER

WE ARE NOW STOCKING THE
APPLE Il EUROPLUS AT
REDUCED PRICES

X

k. o= 16K £599 GAMES SYSTEM o0
32K £649 — Atari's Video Computer System g_ '>
£ E vAT now offers more N
l‘!ﬁ! e 48K £659 than 1300 different game

variations and options in twenty
Game ProgranM cartridges!

Most Cartriages only £13,90 + VAT
Pricas may vary with special
Lo editions Basic Maths, Airsea
Battle, Black Jack, Breakout,
Surround, Spacewar,. Video
Jlympics, Outlaw,-Basketball,
» Hunt & Score®, Space War,
Sky Diver, Air Sea Battle,
Codebreaker®, Miniature Golf.

Getting Started APPLE |l is faster, smaller, and more
powerful than its predecessors. And it's more fun to use too
because of built-in features like:

® 8ASIC — The Language that Makes Programming Fun.
® High-Resolution Graphics {in a 54,000-Point Array} for
Finely-Detailed Displays. ® Sound Capability that B8rings
Programs to Life. ® Hand Controls for Games and Other
Human-input Applications. ® Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per-
formance in a Small Package. ® Eight Accessory Expansion
Slots 10 let the System Grow With Your Needs.

You don’t need 1o be an expert to enjoy APPLE I ftis a
complete, ready-to-run coinputer. Just connect it to a video
display and start using programs (or writing your own| the
first day. You'll find that its tutorial manuals help you make it
your own personal problem solver.

our NEW

SHOWROOM &
SALES CENTRE AT

311 Edgware Road,
London W2.
Telephone: 01-441 2922

Extra Paddle Controllers  *Keyboard Controllers
— £14.90 + VAT — £16.90 + VAT

SPACE INVADERS NOW IN STOCK £25

Please add VAT to all prices — including delivery. Please make cheques and postal orders payable to COMPSHOP LTD., or
phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

EJ MAIL ODER AND SHOP: CREDIT FACILITIES ARRANGED — send S.A.E. for application form.
14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G

— NEW WEST END SHOWROOM:
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN — 10am - 7pm — Monday to Saturday COMPUTER

“Europes Largest Discount ¢ IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dublin 749933 COMPONENTS

r”
Rersona¥ SORIESetag #§ COMPSHOP USA, 1343 East Edinger, Santa Ana, California, Zip Code 82705, :
Telephone: 0101 714 5472526 (Part of the Compshop Ltd. Groyp)
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PE MICROTUNE Part 1- by Martin Kent

A keep fit kit for your car

PE MASTER RHYTHM Part 1 by A. J. Boothman BSc.
Programmable Rhythm Generator

20mA LOOP by Stephen Ibbs

Opto-isolated power for the teletype selector magnet
SPEECH SYNTHESIS by DrA. A. Berk

Speech Board and interface designs
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Construction and installation
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12V subsystem; output routing and monitor switching
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Six BASIC programs for the Sinclair ZX80
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Our man in the know remains optimistic
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COUNTDOWN
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CA3048 214 | ucicae 28 | TDA1022 575 | 75150 140 | 7411 32 i 54 |74197 g8 |LS51 25 [LS192 -; L5386 2% | 4049

CA3059 195 | Uci310 79 | TOA1024 105 | 75154 150 [7412 38 L2 68 | 74198 160 | LS54 30 | LS193 95 ;§39C 140 | 3050

CA3075 3 | MCIT0S 409 | TDAZ020 320 | 75450 95 | 7413 30| 74112 150 | 74199 160 (LS55 30 | L8194 99| 5393 140 | 4030

cAgosoEl Wentline 130, SISOMETD! 300 75451 20 | 7412 30| 74116 170 | 74221 150 | LS63 150 |LS195 130 15308 210 | 403)

Za3081 190 | MCI3AOR 120 | 1106 48 | 75452 700 | 7416 31| 74118 180 | 74246 150 | 1573 45 L5196 120| US396 199 | (032

CA3089E 215 | 390 52 | JLOG4CN 189 | 75454 225 (7417 31 85 | 74247 151 |1LS74 3B | LS197 L5398 730 | a05a4

Catosoan 376 | ME3I0L  ,SE|TLOTICR s | 784912 & (7420 12 7028 o e B Rl o L8200 34%| Saa> 140 | 4055

CA31 50 8080A S

St s \MELSS, 'S|monck v el s lnms gl iai g fam dio e S )iam o) |l 2 | 3029

A3120 a8 28 s

cazteo 95 | MR0298 838 | TLOB2CP 70 | m253 1278 | 7435 28| 74125 85 |74273 270 |LS85 80 | 15241 1es 13609 1os | 4059
G710 198 | MMs307 1375 | TLosace 120 | Srach 280 | 7435 33| 74128 a8 | 74279 289 |1390 80 | Lazas ree| eold 2ag | 4061
\CLB03BCC 340 | MM57160 620 | UAAI70 170 | BT95N 160 | 7428 35 | 74132 68 | 74283 149 | 1S91 125 | (5244 195 LSe7s 8so | 3062

(LB et 80 | MSM5526 820 | UAAIBO 170 | 8TaTN 150 {7430 19 [ 74136 85 | 74284 350 |1S92 75 | L5245 380 LSesy 420 | 4083

ICM7205 1180 ngi 2§5 Xpa2e0 37‘!3) 811595 135 |7432 27 | 74141 78 |'74285 350 | LS83 15247 135 | CMO 4067

iChTa0smyEDlliNeS XR2 811596 135 | 7433 38 | 74142 186 | 74290 107 {LS95 116 | LS248 135 | s000 18

NEB43 88 | 2N414 95| 811897 180 7437 35 | 74143 250 (74293 135 | (596 120 | L5249 135 | 4001 18 | 406!
ICM7207A 550 | NE555 zi ZN423 195 | AY-3-1015 550 | 7438 32 | 74143 250 | 74297 238 (S107 45 | LS251 130 | 4002 24 | 4069
ncwz:sA }ggg NESS56D8 86 | ZN424E 130 | AY-5-1013 399 (430" 88 | 74145 90 | 74298 186 |(S109 78 | 15253 9B | 4006 92 | 4070
1CM7216 326 | ZN42SE 416 | AY.5.2376 980 [744 74147 950 | 74365 90 | (S112 LS257 95| 4007 22 | 4071
ICM72168 1950 | NES61 95 | ZN427 660 | pm8123 195 | 7442 ;1‘ 74148 925 | 74366 90 [1S113 ;‘5’ L5258 120 | 2008 82 | 4072
IGM7217A 120 :Egggs 410 gmgggs 200 | 1M6402 420 {7443 74150 130 | 74367 90 | (S114 40 | 15259 1 e 8 :832 2
ICM7224 785 435 88F § MC1488 99 {7444 ‘h J4151 70 ) 74368 90| 15122 70| LS261° 450 il 24 I-mi‘ ﬁ disi a0 J
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OPTO ELECTRONICS iy, TAGE R o
WATFORD ELECTRONICS  EIZRIEERyS DUTASE REGULATORS | T5aa™® R
TIL211 Gen 125" 5V 7805 145p ;;05 220 455kHz @ SUPERBOARD 1) Ready-built & tested (requires
{Continued from opposite side) 533 ¥R 2y mi e 92 2205 i - DaryTE
sitiontee N[ MENE O Z Mah BB | ervsmmammgmeese
DIODES ‘8mIDGE T SPEAKERS o L O allow 30 | 1A 10220 Plastic Casing fjcosilial s E oo e R ) Lz
K 125 I ik gﬂg3w 1 IN5777 45; OCP71 120 Ig\c ;505 80p 7905 65p 1.8832MHz 300p ® UK101 Complete Kit incl. instructions £179
AAZ1S 18 7 2 2,5.3.- 75 | ORPI2 63 812 60p 7912 65p 2.4576MHz  305p @ Chalienger 1P Cased £188
L iAT00y 32 | 400257 88 | LD271infra Red (emin) 40 15V 7815 €0p 7915 85p 3.2768MHz  290p
8Y100 24 [0V 32 | Ga03.8 go | [L32InfraRed femiy 58 18V 7818 60p 7918 6Sp 3.57954M 150p @ Plastic Case for Superboard, fits UK101
BY127 12 e SFH205 (detector) 70 [24v 7824 60p 4MHz 290, NASCOM etc. £25
1A/400v 29 | BON2.6" 8 I
CRO33 158 |1a/600v 34 | 8OS5W TIL78 (detector) 70 | 100mA TO92 Plastic Casing 4-032MHz 323p os 1 dors for S
0AS e ZZSOV 35 | 7°xa” 250 3_;}0 Teolators gg ;gtgg 30p 79L05 65p g.g::AQHSIQM ;agp pace Invaders for uporboavd(ax.) £5
2A/100v 44 | BQ3W 48 30p — § 2 5/ ® PRINTER 800. f -
0A47 18 [94200v 46 p6°x4” 160 | WL111/20r117 100 | 8Bv 78182 30p = 5.24288 425p board otc. Idostfor PET. Apple, TR o+ £335
0A70 12 | 2a/400v 63 7 Saament Dispiays 12V 78112 30p 79112 85p 6.0MHz 392p
DA79 12 | 38600y e AT aaroe " 105 |15V 7815 30p  78L15 esp 6.5536MHZ 2000 | @ VIDEO GENIE based on TRSBO 16K RAM
0ABI 15 |4AZIOOV 72 | ALUM.BOXES| 7i1321 .57 C A CA3085 95 : G A
0aBs 15 |BAIOOV 73 | 3x2x1" TS 1i35p 5 Ein 318 | (M3oon 170 roect o ol L 358
d 57 C. LM325N 240 | 8B.OMHz 3 ® STRINGY FLOPPY f
0A90 ol [ A DL704 3" C.Cih a9 | LM305H 140 (M326N 240 | B.0B3IN 362p Disc) lseEnanyjoliCssagioeetlt
0491 | BT e !? - 8t727 -3 C Anod 99 | LM308K 135 LM327N 270 | 8 867MHz  323p .
Res B |Bviea 58 2%2 “; 108 |.DL747 6" An 180 | (mM317k 350 733 39 | 9375MHz  323p ® SOFTY, gent EPROM Pr Kit  £99
0A200 o |MMIDT 1 ax2}x2® 8o |8 Orange CA. 250 |[78H05 5V/5A 59Sp 5 | 10MHz 323p ReadrBull(&Tesled £120
e o | ZENERS  6xax2" 107 ;Ngaw or 600 120 |UA7BHG +5 10 JeAS288 50 | 10.7MHz 323p PSU for above (Built) €20
Range: 2V7 to | 6x4x2" 145 | .37 Green CA. 150 |+24V 5A 650, - 12MHz 392
IN914 a g 3 e P @ TEX UV EPROM Eraser. Erases up 1o 32 [Cs in 15-
Nole g |39V 00mw | 7x5x24- 190 |21 3 RedorGreen 390 SWITCHES [ TOGGLE 24 250y | 12.215118M 3908 30 min. * e |
INGOO2 5 | o Bpeach | e 280 fotC ML Sy az ‘SM"' 333" © UNF MODULATORS 6 2804
ange: 3V3 to 3 - - 1A DPOT 14| DPOT 24 | 18.432Mm T MHz o
122883/5 e | 3aviiaw 10KA 1 2 ﬂﬂ;{@qggﬂ&;ﬂa oo { VADPDTC/OFF 15 | 4poleonaff 54 | 20MHz 3629 UHF MODULATORS 8MHz 450p
INa0OE/7 7 1% 13x8x3" 378 {6 0ighLCo " ogon Liaeoway 28 Yy Oty a50P | @KEYPADS 4 x 4 matrix 350p
Dl 20 |VARICAPS | ["\Eao80ARD  Pich 233:9 (BUTTON | 5P changeover 89 [ 38.6667M  250p | ® Model 756 ASCII Keyboard €40
g://;ggx ;g MVAM1 15140 (c‘o‘pper gla‘df)’ 0- }plain?. 15 button.  Latching g:[s);?o%" ;8 :gg:;‘;x gi:" ® 10 x C12 Cassettes in stockabie racks £5.50
Noavoy | .%%1'%25 L 25 | 21434  e6p B9 47p 34p g:{s);%v/\;f;' gg SPOT Biased 85 |. P Wae stock a wide selsction of Computer Books.
3a/1000v 30 | Batoa° 40 | 3 :g*" ;2: = 22 OPOTETag 95| DooT C/afE 7 D'LPLUGS‘"°’°°"’5 TRANSFORMERS (mains Prim, 220-240V)
SCR's 3{x5’ 88p 92p 72p  63p MINIATUR DPDT Biased 115 14 pin 35p; 24 pin. B5p ” O 12
Thyristors Noise Dicde 1 34x17" 2985 260p 210p 1785 AT 3 pole clover 150 16pin39p; 40pin298p | S0.6V 100MmAT 909V 78mA; 12 '°';§:
0-8A30V 28 :k "‘OZS 387p o 280p Push to make 15p  Push Break 25 {DIL Sockets on opp. page) | gy ype: 6V--5A 6V--5A; GV--4A 9V--4A;
0-BA100V 30 TTRIACS s mcag‘ﬂ; ‘ogn \éf’lpb::vd 144p | 0 OCKER: 5A. 250V, SPST 30, 12V-3K 12V-34: 15V-.25A 15V-25A 215p.
0-8A200V 35 | 3p/100v 48 PO e cutter ] ard 328p 1 ‘D' CONNECTORS 12VA: 45-1.3A 48V-13A: 6V-1.2. 6V-
i %;%5 a2 | 3asov 8o Pin insertion 100 147p Veroblock 324p ggchsn: {white} 5A 250V SPOT {Cannon type} c 1-2A 12V--5A12V--5A  236p (30p p&p)
2 8A/100v 54 | VERO WIRING PEN and Spool  325p ngeover p OVers | 24VA: 6V-1.5A 6V-1.5A; 9V-1-2A 9V-1.2A;
:"2/64088/\/ ;g g://gggx g; Soare Wirt (Spool) 80 Bomibs FEr gggé(oEvﬂog\g!P neon lights red whenagr; Duc PI;OQ; So::l‘(:: pl-:t_tc ;S\CJGAA 12V-1A: 15--BA \5:;280A:‘5250V-5-'%?
5A300V 35 ' . 15way 120 167, 150 - p{55p p
I o ?;\/5?8\6\/138 ffbﬂbl::'CAﬁwa%ﬁ;DE EgggnaoAnn ROCKER: (White) 104/250V DPOT 8Sp 25‘,,3; 1308 zao= 1702 SOVA: 6V-4A 6V-4A; 9V-2-5A 9V-2.5A; 12V-
8A300V 48 |12a/400v 70 | 225p +40p p& ROTARY: "Make-A-Switch” Make your |37 way 268p 390p  185p |2A 12V-2A1 15V-1.5A 15V-1.5A; 20V-1.2A
?Qfgogv ag 1247800V 130 p +40p p&ap £5.20 l&:‘vgvn mulll&a:} Switch as required. Shaft- 20V-1-2A; 25V-1A 25V-1A: 30V--BA 30V--8A
O 5! y has adj ble stop.
13A300v 32 | 164100V 95 | DALO ETCH RESIST | BIMBOARDS | Accommodates up to B oo lwwitiues B aabie tvpe 5| 100VA: 12v-4A 12v-4A: A
12ABOOV 150 | 18A/B00V 120 | Pen + Sparetip  90p £8.25 | Break before make Wafers. Silver contacts, | (SpPST) 156 | 20V-2.54 20V-2.5A; 30V-1-5A 30V-1-5A:
15A700V 195 | 16A/800V 195 1 pole/12 way; 2 pole/6 way; 3 pole/ 4way |2x10way — 85p 40V-1-25A 40V-1-25A; 50V-1A 50V. 1A
BT106 150 | y54/400v160 | COPPER CLAD BOARDS 4 way: 4'?ola/3 way; 6 pole/2way  82p 85p |2x15way — 39 ' -
BT116 150 | 350700y 528 | Fibre Single-  Double- SRBP Mains DPST Switch to tit a0p 6wy |2x18way 115p 12 696p (74p p&p)
C106D 38 Glas, ; 3 E Screen & Spacers 6 ( P | AUTO (Step Down) TRANSFORMERS:
9 25A/800v295 | Slass,  sided sided  9.5"x8.5° P 98p  |2x22 way 130p 135p | prim: 240V Sec. 115V 50/60Hz
"8‘4'0' g; T28000 120 | 8Ix8. %p 110p 35p | ROTARY: (Adjustable Stop Type) Bway |2x25way 149p 180p | 50VA: €5.95 (60p): ~_100VA: €7.40 (70p)
L e 180p  195p 1 pole/2 10 12 way. 2p/2 to & way, 3 pole/ Msp 2x3Qway 1195 = |100VA: £9.95 (70p): 250V: €14.75 (85p)
G334 28 | 812 * 28 | SOLDERCON PINS 2104 way. 4 pole/Z 10 3 way 45p (SPDT) 2 %40 Y 2%0p __ | {N.B. P&P charge to be added above our normal
.2 100 pins. 60p 500 pins 275p | ROTARY: Mains 250V AC,4Amp 620 | 35 3xa3 way 2325 | postel charge.) ]

Wiring Accessories

' M.
2

f’ The Vero range of wiring

accessories are all highest quality
‘professional’ products, carefully selected to ease
your interconnection problems. There’s a full range
of pins and DIP sockets (including low-profile) for
solder or wire wrapping techniques and the popular
Verowire prototype wiring system.
Add these to our established range of boards, boxes,

VER frames and cases and you've got all you need for
O ELECTRONICS LTD RETAIL DEPT. your project. It’s all in our catalogue — just send

Industrial Estate, Chandler’s Ford,
Hampshire SO5 3ZR
Tel: (04215) 62829

40p. and it’s yours by return.
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JAYkit Standard Parts
o S y
& = &
L /
DM-2 FG-1a
T APl
OIS
= k& i _]
DIGITAL
MULTIMETER FUNCTION GENERATOR
#* DC Volits 1mV to 1000V L
AC Volts . . LV to 500V 30mV to 10V pk-pk
DC Current .. .... 0.1mAto 0.2A #* 1Hz to 100kHz
Resistance. ....... 10 to 20MN

#* 3% digit LCD

#* Auto Low Battery indication

# Auto Polarity & Zero

#* 1% accuracy {DC volts)

#* Designed around Intersil 7106 IC
# Total cost around £30 {incl. case)

# DC coupled

# Sine, Square & Triangle

# Separate TTL output

# Designed around Intersil 8038 IC

# Total cost around £30 [incl. case)

Provided in a JAYKkit is a Printed Circuit Board, a punched and lettered Front Panel overlay, a
Circuit Diagram and Instruction Sheet and a comprehensive and up to date Component List
showing suppliers and current prices. Difficult to obtain pieces of hardware are supplied with the

kit Jayen Developments, 21 Gladeside, Bar Hill, Cambridge CB3 8DY

Coclespeed Electronics

£.0. BOX 23, 34 SEAFIELD ROAD, COPNOR, PORTSMOUTH,
HANTS., PO3BBJ.

New, full spec. devices

I S A S B EBEEENENXEESNEERENENSSENRHSR’
SPECIAL OFFER

LED ALARM CLOCK MODULE with bright 0.7* LED display and switched alarm out-

put. Just add mains transformer and tirme setting switches for operational clock. At the

special price of £4.99 whilst stocks last. With data sheet. Cat. No. 205

B RXEXNBREEREFFLEELEEBERERRRY
SOUND EFFECTS MODULE Brand new, designed for ‘Spaceman’ toy. Gives 5 audio/visual
prosrams. Requires B ohm speaker {not supplied). 85p. Cat. No. 108.

DISPLAYS Red, common anodse. 0.3" digits with crisp, bright segments. 14 pin DIL
package. Super value at B2p. Cat. No. 313.
POLARIZING FILTER MATERIAL 0.006" thick plastic film. Any size cut — even 1 sq. inch.
Max. width 19", any length. Only 3p per sq. inch. Cat. No. 701.
GIANT LED DISPLAY Common cathode, non mulllpluod super 4 digit LED clock display.
Lots of other uses too. Only £3.95 each. Cat. No. 204.
DIGITAL ALARM CLOCK CHIP MM5316 alorm clock chip. With data £2.36. Cat. No. 203.
MINI 8 DIGIT LED DISPLAY 8 diglt, 7. segment calculator style disptay. Common cathode,
multiplexed, with 0.1 high digits. 93p each. Cat. No. 312,
LMGESE TIMER 1.C. An extremely versatile |.C. to satisfy most of your timer requirements.
With dala/apg:hcadons booklet, Only 28p. Cst. No. 407,
20 KEY KEYBOARDS Calculator keyboards, excellent key action. 20 keys per board. 2
keyboards for 99p. Cat No. 101.
DIGITAL MULTIMETER CHIP Builds into high accuracy dvm or panet meter. Requires ad-
ditional circuitry. With data and circuit. MM5330 only £3.86. Cat. No. 404,
0.1” LED WRISTWATCH DISPLAY High brightness display in ‘legless flatpack’ style
package. Requires falrl_; fine soldenng With data, 99p each or 2 for £1.50.
MOMENTARY § push button hes (spring loaded) with one normal-
igoren contact. Super vslue at 15p each. Cat. No. 703.

LIDER SWITCHES A minlature slide switch with 2 pole change-over contacts Al brand
new. 18p each. Cat. No. 702.

RESISTORS 1 ohm to 10 megohms E12 series, 2 ohms to 1 megohm E24 series. W, 5%.

p each or 8p for 5 of same value.

PACITORS 25V electrol s 1.0, 2.2, 4.7, 10uF, 8p each. 22, 47uF, Bp each. 100uf,
10p each. 220uf, 12p each. 470uF, 188009(:
100v Mylar 0.001, 0.002, 0.0033, 0.0039, 0.0047uF, 8p each. 0.01,0.022, 0.025, 0.033uF,
7p each. 0.04, 0.05, 0.1uF, 8p aach

100v ceramic e 1 rf 7pf, Bp aach. 56 f to 4700pf, 8p each.

TRANSISTOF{’S B8C207, 15p sach. gC 6p each. ; ;5 28p each, BD136, 28p each.
DIODES |N347O 4p each or 25 for 50p 1N4 03, 5p each |N4148 3p each. IN4151, 5p
each or 10 for 3

CALCULATOﬂ CHIP Nortec 4204, 4 function and constant. Not compatible with our calc.
kbds. With data and calculator circuit. 80p. Cat. No. 408.

Untested items

To: JAYEN Developments
21 Gladeside, Bar Hill, Name
Cambridge CB3 8DY
Tel: {0954) 80285
Please send:
[Jom2 @ f£5.45
[JFG-1a @ £4.95
{Incl. VAT and P&P)

FLUORESCENT CALCULATORS Manufacturers rejects. Most repairsble but no guarantees
10 function with tull memory. Wi(h "repairing calculator Info. £2.50. Cat no. 107.

LED DISPLAYS {untested - g:xaumees) 10 seven segment LED dispiays. 0.127* digits,
common cathode. 10 for 99p. Cat

Address

POST AND PACKING PLEASE ADD 40p (OVERSEAS ORDERS ADD £1)
LOTS MORE GOODIES IN OUR CATALOGUE, SEND MEDIUM SIZED SAE
FOR YOUR FREE COPY
SATISFACTION GUARANTEED ON ALL ITEMS OR FULL CASH REFUNDED

VAT PLEASE ADD 15% TO THE TOTAL COST OF YOUR ORDER
5 o {INCLUDING POST AND PACKING)
Money to be refunded if the kit

is returned within 10 days,

JEEkits

If you want an Autoranging,
AutoUnitDisplay, 3’:digit LCD DMM.

for iy £3Q) OF
(inc VAT)

\J We’ve got to hand it to you!

Introducing the latest professional state-of-the-art 3'4-digit DMM - at really old-
fashioned prices! From just an unbelievable £39.95 inc. VAT, plus £1.15 p&p!

® ImV, 100uA and to 2 Megohms!

This one-off price is so unbelievably low because the Plus three other DMMs in the range!

0.19 resolution! # Low power Ohm ranges! A/D converter and display are custom-buile. This is a 6220 As the 6200, plus 10 Amy
= - h : p
® Measures AC voltage  Displays mV, V f;:l;::«u ::scai:lf; ::;!O%P:Pec ‘3'3‘”- thab! fwes 7_7“ al AC/DCmeasurement! ONLY £49.95 inc. VAT!
to 600V! and mA! ol Mo aul‘: ,‘;M‘l'_ ‘:::‘I‘_:‘in’ ‘"_Yr ;7;:: 6100 With Continuity check!  ONLY £64.95 inc. VAT!
# Measures DC voltage # 0.8% accuracy! o battgerler S SO Sl S pai A 6110 As 6100, plus 10 Amp
to 1000V! % Zero adjustment! : O & St ) suamncees T AC/DC measurement! ONLY £74.95 inc. VAT!

offer can’t last for ever, so buy now. Remember, 2 DMM Add £1.15 p&p please.

in the hand Maclin-Zand Electronics Ltd., 38 Mount Pleasant, London, WC1X OAP.
(IS WD T SIS S I S GRS SRS G e NN IEEEEY BN N GRS S

¥ Measures resistance # 3 other models too!

ACCESS orders taken. Please write card no: and signature.

| believe you! Please send me the DMM/s as marked. ACCESS NO B
— 6200 @ £41.10 each, inc. VAT, p&p. Totalprice £___ Name
6220 @ £51.10 each, inc. VAT, p&p. Totalprice £ Add
6100 @ £66.10 each, inc. VAT, p&p. Total price f_____ ges
— 6110 @ £76.10 each, inc. VAT, p&p. Totalpriced___
Total cashicheque enclosed £ Signed

Cheques payable to
Maclin-Zand Electronics Ltd., please.
38 Mount Pleasant, London WC I X 0AP. For overseas orders, please

a
-
Tel. 01-278 7369/01-837 1165 MaCI'n Zand add £5 to cost of total order package. 3PE

IR GEEED IS EEEEs e ssmmm Making state-of-the-art affordable. muTT——. TTaT— AR I SEEEEE DI eSS

To: Maclin-Zand Electronics Ltd., 38 Mount
Pleasant, London WCIX OAP.
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CAMBRIDGE LEARNING secr-imstruction courses

It’s faster and more thorough than classroom learning: you pace yourself and answer questions on each new aspect as
yougo. Thisgives rare satisfaction— you know that you are really learning and without mindless drudgery. With agood
self-instruction course you become your own best teacher.

Understand Digital Electronics Microcomputers are coming - ride

In the years ahead digital electronics will play an mcreasmg part in
your life. Calculators and digital watches mushroomed in the 1970's ~ the wave! Learn to prog ram.
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career

Millions of jobs are threatened but
millions more will be created. Learn
BASIC - the language of the small __ —

g:g:;:\zc;sosnd increased your knowledge of the fast-changing world computer and the most easy-to-learn =y

. computer language in widespread
DlGlTAL COMPUTER LOG'C AND . use. Teach yourself with a course

N £7.00 vy 28 Iq,;, yvhich takes you from complete

'IEthsEglieo isICdeSsigned as an W Diojtai"Z~r 23/ S ignorance step-by-step to real """"“_ (W
introduction to digital electronics and Digital Computeuler,,e' proﬂc&enﬁ_y W'tlh asounquehtsftyle OJ e[S ,
is written at a pace that suits the raw Logic and . ?rade iy ".“ : straig ho“";?' { [/
beginner. No mathematical JAZACALS essoqsl yofu o D 'lve =]
knowledge is assumed other than the [ > ZS?.C"?:.'B 2 °ﬂ 9'03'3{.“"""9- dprob te‘r:“ R yem I [//
use of simple arithmetic and decimals T, ov:jc ;" '"g.'n (Cl?) I er /
and. no electronic knowledge is PO SIS e 54 uggl g'bl clise E
expected at all. The course moves documentation. Harder problems are

provided with a series of hints so you L =

never sit glassy-eyed with your mind a blank. You soon learn to tackie
really tough tasks such as programs for graphs, cost estimates,
and answers on every page make sure compound interest and computer games.

that the points are understood. COMPUTER PROGRAMM'NG IN BAS'C

Everyone can learn from it - students, engineers, hobbyists, £9.00

housewives, scientists. Its four A4 volumes consist of:
Book 1 Binary, octal and decimal number systems; conversion between number systems;

painstakingly through all the basic
concepts of digital electronice in a
simple and concise fashion: questions

Book1 Computers and what they do well; READ, DATA, PRINT, powers, brackets, variable

conversion of fractions; octal-decimal conversion tables. names; LET; errors: coding simple programs.

Book 2 AND, OR gates; inverters; NOR and NAND gates; truth tables; introduction to Book 2 High and low level languages; flowcharting; functions; REM and documentation;
Boolean algebra. INPUT, IF....THEN, GO TO; limitations of computers, problem definition.

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates; dual-input Book 3 Compilers and interpreters; loops, FOR....NEXT, RESTORE; debugging; arrays;
gatass ) ) 4 - ) . bubble sorting; TAB.

Book 4 introduction to pulse driven circuits; R-S and J-K flip flops; binary counters; shift
registers; half-adders.

DESIGN OF DIGITAL SYSTEMS £12.50

This course takes the reader to real
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. Ideally suited for scientists or
engineers wanting to know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and

computer design.
Book 1 Octal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers; complementary systems; binary multiplication ]
and dlvision. 1
Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND, NOR and exclusive- []

1

1

Book 4 Advanced BASIC; subioutines; string vanables; files; complex programming;
examples; glossary.

THE BASIC HANDBOOK £11.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occur in
BASIC terminology. The dozens of BASIC ‘dialects’ in use today
mean programmers often need to translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time: A must
for all users of BASIC throughout the world.

A.N.S. COBOL £5.90

The indispensable guide to the world’'s No. 1 business language. After
25 hours with this course, one beginner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

ORDER FORM

Please send mea the following books:- .

............ Digital Computer Logic & Electronics @ £7.00
............ Design of Digital Systems @ £12.50
............ Algoiithm Writer's Guide @ £4.00

....... ".....Computer Programming in BASIC @ £9.00
............ BASIC Handbook @ £11.60

o . ANS COBOL @ £5.90

............ Your Booklist (Free)

| enclose a cheque/PO oayable to Cambndge Learning Ltd.
for€.............. (*delete where applicable)
Please charge my:

NOR functions; multiple input gates; truth tables; De Morgans Laws; canonical forms; logic
conventions; karnaugh mapping; three state and wired logic.

Book 3 Halt adders and full adders; subtractors; serial and parallel adders; processors and
arithmetic logic units {ALUSs}; multiplication and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring, Johnson
and exclusive— OR feedback counters; random access memories (RAMs) and read only
memories {(ROMSs).

Book 5 Structure of calculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure.

Book 6 Central processing unit {CPU); memory organization; character representation;
program storage; address modes; input/output systems; program interrupts; interrupt
priorities; programming; assemblers; computers; executive programs; operating systems and
time sharing.

Flow Charts and Algorithms

are the essential Ioglcal procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER’S GUIDE £4.00

*Access/American Express/Barclaycard/Diners Club/Eurocard/Visa/
Mastercharge/Trustcard

Credit Card No..

- : " . Signature . . ...
explains how to define questions, put them in the best order and draw Telephone orders from credit Tt accepted on 0480 67446
the flow chart, with numerous examples. {Ansafone).

Overseas customers (incl. Eire) should send a bank draft in sterling drawn
on a London bank, or quote credit card number.

GUARANTEE No risk to you.

If you are not completely satisfied, your money will be refunded upon
retum of the books in good condition.

CAMBRIDGE LEARNING LIMITED, UNIT 27

RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,

CAMBS., PE17 4BR, ENGLAND.

TELEPHONE: ST. IVES (0480) 67446

All prices include worldwide postage (airmail is extra - plsase ask for
prepayment invoice).
Please allow 28 days for delivery in U.K.

Cambridge Learning Limited, Unit 27, Rivermill Site,
FREEPOST, St. lves, Huntingdon, Cambs PE 17 4BR, England.
(Registered in England, No. 1328762}



D.LY. KITS FOR SYNTHESISERS, SOUND EFFECTS

BASIC COMPONENTS SETS include all necessary
resistors, capacitors, semiconductors, potentlometers
and transformers. Hardware such as cases, sockets,
knobs, keyboards, etc. are not Included but most of
these may be bought separately, Fuller details of kits
PCBs and parts are shown in our lists.

LAYOUT DIAGRAMS are supplied free with all PCBs
unless “'as published”.

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS,
COMPONENTS TO A

KITS AND
WORLD-WIDE
MARKET

P.E. MINISONIC MK2 SYNTHESISER

A portable mains operated miniature sound synthesiser with
keyboard circuits. Although having slightly fewer facilities than the
large Formant and P.E. synthesisers the functions offered by this
design give it great scope and versatility.
Set of basic component kits {excl. KBD R’s & tuning pots —
see list for options available) and PCBs {incl. Jayout charts}
KiT38-25 £80.14

“Sound Design" booklet £1.00

P.E.128-NOTE SEQUENCER

Enables a voltage controlled synthesiser to automatically play pre-
programmed tunes of up to 32 pitches and 128 notes long.
Programs are keyboard initiated and note length and rhythmic
pattern are externally variable.
Set of basic comps, PCBs and charts
KIT76-7 £35.56

Set of text photocopies £1.36

P.E.16-NOTE SEQUENCER

Sequences of up t0 16 notes Mmay be programmed by the use of
external panel controls and fed into most voltage controlled
synthesisers.
Set of basic comps, PCBs and charts
KITB6-5 £32.10

Set text photocopies £1.84

P.E.STRING ENSEMBLE

Amultivoiced polyphonic string instrument synthesiser.
Set of basic comps, PCBs & charts
KIT77-8 £109.72

ELEKTORPHASING & VIBRATO

Includes manual and automatic control over the rate of phasing &
vibrato, and has been slightly modified to also Include a 2-input
mixer stage.
Set of basic comps, PCB & chart
KIT70-2 £21.87
Text photocopy 87p

ELEKTORFORMANTSYNTHESISER

A very
who puts performance before price.
Set of basic comps, PCBs {as publ.}

foc the

constructor

KIT 66-14 £255.45
Setdftext photocopies £7.83

ELEKTORDIGITALREVERBUNIT

A very ad! unit using isti dil.e instead of
maechanical spring lines. The basic delay range of 24 to 90mS can
be extended up to 450mS using the extension unit. Further delays
canbe obtained using more extensions.

Main unit basic comps and PCB {as publ.}.

KIT78-3  £49.95

Extenslon unit basic comps and PCB (as publ.} )
KIT 78-4 £39.95
Text photocopy . 86p

ELEKTOR SEWAR

For use with Elektor Analague Reverb to give greater flexibility to
the reverb effects.
8asic comps, PC8 {as publ.) KIT 101-1 £18.19
Text photocopy 60p

ELEKTORRING MODULATOR

Compatible with the Formant & mostother symhésisers.

ELEKTOR CHOROSYNTH

A 2}-oclave Chorus synthesiser with an amazing variety of
sounds ranging from violln to celio and flute to clarinet

ELEKTOR ELECTRONIC PIANO

A touch-sensitive multiple-voicing piano using the latestintegrated

many others. Experienced constructors can readily extend the oc-
tave coverage.
Basic comps, PCBs and charts but excl. sw's
KIT 100-8 £44.39
Text photocopy 70p

ELEKTORANALOGUE REVERB

Using i.c.s instead of spring-lines the maln unit has a maximum
delay of up to 100mS, and the additional set extends this up to
200mS. May be used in either mono or stereo mode.

Main unitbasic component set KIT 83-4 £29.23

Additi Delay basic P KITB3-2 £20.07
PCB {as publ.} to hold both kits Included in Kit 83-4
Text photocopy 87p

ELEKTOR FUNNY TALKER

Incorporates a ring modulator, chopper & frequency modulator to
produce fascinating sounds when used with speech & music
signals.
Baslc comps, PCB (as publ.) KIT 99-1 £9.60
Text photocopy 40p

ELEKTOh FREQUENCY DOUBLER

For use with guitars & other electronic instruments to produce an
output one octave higher than the input. Inputs and outputs may
be mixed to give greater depth.
Basic comps, PCB (as publ.) KIT 98-1 £5.48
Text photocopy 20p

P.E. SPLIT-PHASE TREMOLO

A simple but effective substitute for a rotary cabinet. The output
of an intemnal generator is phase-split and modulated by an input
signal from an electronic guitar or other instrument. Output
amplitudes, depth & rate are variabie. May be fed to one or two
amplifiers.
Basic comps. PCB & chart KIT 102-3 £17.68
Text photocopy 65p

P.E. MINISONIC WAVEFORM
CONVERTER

A simple converter that modifies the Minisonic sawtooth

waveform to produce triangle and sine outputs. ldeally one

should be used with each Minisonic VCO.
Basic comps, PCB & chart

KIT 96-1 £3.98

P.E.GUITAR MULTIPROCESSOR

An ly ile sound pr g unit capable of pre g.

circuit for the keying and envelope shaping, and virtually
ellminatlng “bee-hive” noise hitherto inherent in previous
electronic pianos.
*5-octave set of basic comps and PCBs (as publ.}
KIT80-9 £149.42
Additional 3-octave extension and basic parts and
PCBs (as published) KITBO-10 £58.32
Setof text photocopies £1.81

P.E.GUITAREFFECTS UNIT

Modulates the attack, decay and filter characteristics of a signal
from most audio sources, producing B ditferent switchable etfacts
that can be further modified by manual controls,
Basic comps, PCB & chart
KIT42-3 £10.60
Text photocopy 28p

P.E.GUITAROVERDRIVE

Sophisticated versatile fuzz unitincl. variable controls affecting the
fuzz quality whilst retaining attack and decay, and also providing
filtering. Usable with most electronicinstruments.

Basic components, PCB & chart KIT56-3 £11.22
Text photocopy 68p
P.E.SMOOTH FUzZ
Basiccomponents, PCB & chart KIT91-1 £6.52
Text photocopy 85p
TREMOLO UNIT
A slightly modified version of the simple P.E. unit.
Basic components, PCB & chart KIT54-1 £3.74
GUITARFREQUENCYDOUBLER
A slightly modified and extended version of the P.E. upit.
Basiccomponents, PCB & chart KiT74-1 £5.19
Text photocopy 39p
P.E.GUITAR SUSTAIN
Maintains the natural attack whilst extending note duration.
Basic components, PCB & chart KIT 751 £6.99
Text photocopy 38p

P.E.AUTO-WAH UNIT

Automatically gives Wah or Swell sounds with each note played.
Basic components, PCB & chart KIT$8-1 £10.11

for example, ﬂangmg vibrato, reverb, luzz and tremolo as well as
other fascinating sounds. May be used with most electronic
instruments. .
Set of basic comps, PCBs & charts {excl, SWs)
KITBS-5 £49.23

Set of text photocopies £2.52

P.E.PHASER

An automatically controlled 6-stage phasing unit with integral
oscillator,

Textp Py $8p

ELEKTOR WAVEFORM CONVERTER

Converts a saw-tooth waveform into sinewave, mark-space saw-
tooth, regular triangle, or square-wave with variable mark-space.
Basic comps, PCB & chart, but excl. sw's

KIT67-1 £9.24

P.E.SWITCHED TONETREBLE BOOST

Set of basic comps & PCB (as publ.} Basic components, PCB & chart KITBB-1 £10.91 Provides switched selection of 4 presettonal responses.
KIT87-2 £6.84 2-Notch extension, PCB & chart KIT 88-2 £6.36 Basic components, PC8 & chart KIT89-1 £4.34
Text photocopy 38p Textphotocopy 68p Text photocopy 78p
NEW MORE ADD: POST & HANDLING ADD 15% VAT

INFORMATIVE
LIST NOW
AVAILABLE

N.B. Eire, C.I.,

U.K. orders: Keyboards add £2.70 each. Other goods: Under
£6 add 50p. under £20 add 75p. over £20 add £1,
Recommended insurance against postal mishaps: add 50p
for cover up to £50, £1 for £100 cover, etc., pro-rata.
Insurance must be added for credit card orders.

B.F.P.0. and other countries are subject to
higher export postage rates.

apply
photocopies.

{or current rate it changed).
Must be added to full total of
kits, discount post & handling
on all UK, orders. Does not
to Exports, or

EXPORT ORDERS ARE WELCOME but to avoid
delay we advise you to see our list for postage rates. Al
payments must be cash-with-order, in Sterling by Inter-
national Money Order or through an English Bank. To
obtain list ~ Europe send 36p, other countries send
785

P.
Note that we do not offer a C.0.D. service and
that our terms are payment In advance.

PHONOSONICS DEPT PESD.- 22 HIGH STREET - SIDCUP - KENT DA14 6EH

BY APPOINTMENT (TEL 01-302 6184)

"Practical Electronics December 1980
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AND OTHER PROJECTS

PHOTOGRAPHS 1n this advertisement
show two of our units containing some of
the P.E projects built from our kits and
PCBs The cases were built by ourselves
and are not for sale. though a small
selection of other cases s available.

LIST—Send stamped addressed
envelope with all U.K. requests for free
list gving fuller details of PCBs. kits and
other components.

OVERSEAS enquiries for list Europe—
send 35p: other countries—send 75p.

KIMBER-ALLEN
KEYBOARDS AND CONTACTS

KIMBER-ALLEN KEYBOARDS as required for many published projects. The manufacturers
claim that these are the finest moulded plastic keyboards available. All octaves are C 1o C. the
keys are plastic. spring-loaded, fitted with actuators. and mounted on a robust aluminlum frame.

30ctave {37 notes} £25.50 4 Octave (49 notes) £32.26 5O0ctave(61notes} £39.76

CONTACT ASSEMBLIES {(gold-clad wire) — 1 required for each KBD note:
Type GJ - SPCO 33p ea. Type GB - 2 pr N/O 37}p ea.

P.E.V.C.F.

A voltage controlled filter extracted from P.E.
Minisonic project. .
Basic comps, PCB & chart KIT 65-1

P.E.CONSTANTDISPLAY
FREQUENCYCOUNTER

A 4-digit counter for 1Hz to 99kHz with 1Hz
£8.45 p 3
sampling rate. Readout does not count visibly
or flicker due to blanking.
Basic components, PCB & chan
KiT79-4  £31.61
Textphotocopy 78p

P.E. RING MODULATOR

Extracted from P.E. Minisonic project.
Basic comps, PCB & chart KIT §9-1 £6.35

P.E.6-CHANNEL MIXER

A high specification stereo mixer with variable
inputimpedances.
Basic components, {excl.sw's,} and set of

WIND & RAIN EFFECTS UNIT

A slightly modified version of the original P.E. unit.
Basic comps, PCB & chart KIT 28B-1 £4.84

PCBsandcharts.
Text photocopy 28p KIT90-8 £64.62
Extra 2-channel set with PCB
KIT90-9 £10.21
P.E.ENVELOPE SHAPER Setof Text photocopies £1.50
.. sl , STEREO HEADPHONE
Has an integral Voltage Controlled Amplifier, and A M PL' FIE R
has fullmanual control over the A.D.S R. functions. .
Basic comps, PCB & chart KIT50-1  £8.03 | Extrected from P.E.6-channel mixer.
Text photocopy s8p Basic components, PCKB;;;:R eSies

DIGITAL EXPOSURE

P.E.TRANSIENT
GENERATOR UNIT .
An ADSR envelope shaper without VCA, and | Controlsupto 750 wattsin §secondstepsupto
it iding R iggering enabling a | 10 minutes, with built-in audio alarm.
& e v",» . ) fin or Basic components, PCBs & charts
Y g
banjo effects. KIT93-3 £23.45
Basic comps. PCB & chart KIT 63-2 £7.62 Text photocopy £1.20
Text photocopy S8p
P.E.DISCOSTROBE

A 4-channel light show controller giving a
P E EXTERNAL-INPUT choice t':' seque'mlial. random. or full strobe
- mode of operation.

SYNTHESISER-INTERFACE

Allows external inputs such as guitars, microphone
etc..to be processed by synthesiser circuits.
Basic comps, PCB & chart KIT81-1 £3.90

Basic components, PCB & chart
KIT 67-3 £19.37
Text photocopy 78p

RHYTHM GENERATORS

Several b includi r 16

P.E.TUNING FORK

X Ly 3 g P

Produces 84 tch. fri -8 ate beat 64000 pattern, and pre-programmed
tones with an LED monitor clearty displaying beat- 16 pattern using either M252 or M253
note adjustments. rhythm chips. A selection of effects instru-

Setof basic components. incl. power supply, ment circults is also available.

PCBs & charts KIT46-3 £23.32
Text photocopy 97p P.EVOICE OPERATED
FADER
For automatically reducing music volume
during talkover — particularly useful for discos.
P' E - TU NIN G ' N DICATOR Basic components, PCB & chart
A simple 4-octave frequency comparitor for use KIT30-1 £4.37
with sy i and other i where the Text photocopy 28p
full versatility of KIT 48 Is not required.
Baslc components, PCB & chart, but excl. sw. P.E. DYNAMIC NOISE

KIT§9-1 £8.19
Textphotocopy 58p

LIMITER

Very effective stereo circuit for reducing the hiss
founa in most tape recordings.
Basic components, PCB & chart
KIT97-1 £8.07
Text phatocopy 75p

P.E.DYNAMIC RANGE
LIMITER

Preset to automatically control sound output levels. ‘|
Basic comps. PCB & chart KIT62-1  £6.31 | AME

ESS | by with Accem

PRICES ARE CORRECT AT TIME OF PRESS.
E. 4 O. E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS
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ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics — now it can be your turn.

Whether you are 8 newcomer to the field
or already working in the industry. ICS can
provide you with the specialised training so essential
to success.

_Personsl Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, .is the key to our outstandipng record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: “Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.”’

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

.Diploma Coursas

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Mainteénance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or ‘phone today for free
Electronics careers guide,

Address

Age
To ICS, Dept 273B, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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Micronta 1000 Ohms/
Volt Multitester Very

compact at 89 x59x 32
mm. Easytoreadcolou
meter, pin jacks for all
8 ranges. Reads AC V,
DC current and ohms.
Mirroredscale. 20-027

Micronta Transistor-
ized Signal Tracer Spot
circuit troubles, check
RF, IF and audio
signals from aerial to
speaker on all audio
eaquipment. It has built
in 5 cm speaker with
volume control.

50x 143 x 38 mm.
22-010

i,

7

Micronta Auto Range Muitimeter Gives you correct polarity,
range and measurement — every time..Single function switch
lets you choose DC 4 ranges; AC 4 ranges;  DC current
resistance. 4 ranges. LCD readout. Exclusive range hold facility.
22-196

8

\

W

7

=
oYNAMIL
B rnansisioh [

Micronta Dynamic
Transistor Checker
Shows current gain'
andelectrodeopenand
short circuit. Tests low
medium or high power
PNP or NPN types.
Go/no-go tests from
5-50 m A on power
types. “Quick-check”
sockets.22-024
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Realistic Direct Entry Programmable Scanning Receiver Hear
real-life drama on six exciting bands. With direct access toall
frequencies. you can punch in actual frequencies for monitoring,
storing in the computer's memory or just exploring. Big
fluorescent display. Phaselocked loop security. 20-9111

TRS-80 Model | C.P.U.’s Ready to runfrom your TV monitor.
Plugin and start computing. Contains 4096 bytes of user memory
and can be expanded to 16K. 26-9051

AIEEIAL AT T AR S
R R A VAN

AR

Radio Shaek

MRS
e
COMPUTER
SYSTEM

ACCRINGYON PERRY BARR BROMSGROVE HUDDERSFIELD BECKENHAM STREATHAM CITY CENTRE SHREWSBURY TYNE AND WEAR
37 Union Street Lynton Square 5/8 St _John Street Packhorse Shopping Centre 144 High Street 254 Strestham High Rosd Arndaie Centre 20 Shop Laten
ALDRI HELDON BROWNHILLS HULL TOTTENHAM STRETFORD ST EA
15 Central Ares Development 268 Coventry Raao 50 High Street Status Ci cnoa Rosd 23 Catlord Broadway 455 Migh Roag Arndale Centre 20 The Forum Shopping Cantre NEWGATE
BURY (Lancs) LEAMI CHESHUNT WAL "~ slouaH 23 Newgate Conrre
58 Market Street 44./46 Cape Hi) I The Rock 83 Warwick Street G2 Turners Hill 123 High Street e ame 253 High Straet
§ WARD E CARDIFF CHINGFORD 14 Bartholomew Street 19-20. Hillaborough Shopoing Centre
22 London Street B87 Washwaod Heath Road 9 Wood Street 72 Merrion Centre 3 Hall Lane 239 Walworth Road East St. Centre SHIELDS ROAD
S S Centeei Preot Biston Rosa 1 Camoror 7 7 Ty Yo segn St fo ooy e SIS o VNGRS New Town
ve tre. lon Iston Road mbray Place astgate 84 Ciampham Hgh Street H 6 Sheridan Cantre
BRADFORD COMPUTER CENTRE ————————————— CHESTER LEICERTER COLLEE mow " et (TSR Stre=t NOTTINGHAM AREA SrieiEns o o Galeres
/4, Forster Square BOLTON Kwik Save Centre Market Street 27, Colter Row 7 Embassy Court F t Contre SHOPPING CENTRE
BIRMINGHAM AREA  S0SCoMBE S o . VAMBLE 12678 Fron Strem STOREON: TRENT TS
NTRY Way
B RN 548 Christchurch Road TIRE Street Sigopmerce-vay 42 TneBycadway _12‘"’ TheBroadwdy 30 The Square e e Stieet Kihgate Shoopung Centre
R OURNEMOUT & S LAND
528 Bridge Link S o i - REWE e igh Street 297 Heathway 15U1'°~Dunsnue o ?Mvm 4 Fawett Street m,”,o,d Strent
g BRADFORD DARLINGTON LIVERPOOL AREA 128 Burrt Oak MANCHESTER AREA  0XF0R0 206 High Street e
<446, Cape Hill 9 Petergate 15716 Priestgate ALLERTON DMONTON RAREA 5155 Ciements STTTOR ey WORCESTER
CrY CEARRE Bay DEREY 90 Allerton Road 23, North Mall. ARNI PAIGNTON 206 High Street 8 St. Nicholss Sireet
SyseCuebnd EEEanonlond 33 Victoria Sreet goone ENFIELD AR foxe Canus 35 Hyde Row Y WORKSOP
L New Strand Precinct iman Parade
80, Corporation Street BRISTOL AREA - 32/34 Kingsgate OLD SWAN HAMMERSMITH 14715 The Centre . 3 albonsten _ BERaEelgace
DALE END. BISHOPSTON 648 Prescatt Road 142/4 King Street RTON PORT TAL BOV 5 Chorch Street
57.58, Coie End 13 Gloucester Road Trindle Road Roundabout ST, JOMNS PRECINCT HENDON 67 Hg Street Aberafan Centre
£ COMPUTER CENTRE BRISTOL COMPUTER CENTRE 168 Market Way 24 Sentinel Square CHI READING Offers Subrect 10 avadabiity 1nStant crece availabie I MOSt Cases
Edgbaston Shappng Centre Coiston Cantre Langiey Shopping Centre oR 67, High Street 18 The Butts Shopping Centre D Rt st ant credn Ve
515 v & 46 whrietacies Fosd 13 Paris S LONDON AREA 2 e walnut AN MNIER CENTRE Prices may vary m ndividual stores
treet hes aris Street BARKING PALMERS GREEN 2! h
N DOWNEND GRIMSBY 8/10 North Street 379 Green Lanes HYDE B Street JENIR Access. Barciaycard and TANDY
5/7 Sway aion fos Riverhead Centre BAYSWATER ROMFORD pA 120 Runcorn Shapping City (Faez ) Trustcard weicome 5
HARROGAT onades Il R Deaters Logk
749 Bristol Rosd South Sl adwalh Shoping Gentre 1134 o Givest P R T 25 Blackburn Street 140 High Street L i s 4 o
b 172, Seacoat Lane, SALE tenipyoursrsy
4 North Parade The Mait

IT'S POSSIBLE,ONLY ATTONAY
Better Equipment. Lower Prices. No Middiemen?
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Make sure
of your
Heathkit
catalogue...

Keep up to date
with the world’s finest
electronic kits—with the Heathkit catalogue.

48 product packed pages contain
photographs and specifications of the widest
possible range of kits. Everything from doorbells
to digital clocks, multimeters to microcomputers.

Heathkit make it easy to build, easy on your
pocket, and as with 13million Heathkit builders
over 34 years, your success is guaranteed.

Make sure of your copy of the Heathkit
catalogue. Send the coupon today, plus 25p in
stamps and beat the demand.

To: Heath Electronics (U.K.) Limited, Dept (PE/12/80)
Bristol Road, Gloucester, GL2 6EE. __ _ __ _ __

Please send me a copy of the Heathkit catalogue.
1 enclose 25p in stamps.

(PE/12/80)

Name

‘Address

N.B. If youare already on the Heathkit mailing list you will
ﬁ‘(’)':g:"gf atuomatically receive a copy of the Heathkit catalogue, without ==
FREE having to use this coupon. When you receive your |

catalogue you will get details of this free offer. E!

HEATH
| w

DISCO LIGHTING
KITS!!!

First class constructional projects, c/w glass fibre P.C.B."s & full instructions. No extra
components needed to make a top rate working unit.

LK1 3 channel sound-to-light. LK2 3 channel 3kW

300 w/channel 1v — 100w input zero voltage firing
£9.90 . . £17.90 200mV — 100 watts input.
LK3 2kW slider dimmer

LK4 4 channel 4kW
audio — forward/reverse
£16.50 auto - two speed ranges.

£5 50 suitable for clubs/pubs.
1 A professional unit c/w
face plate.

Suitable case for
LK 1/2/4 £3.50
100w spots ES or BC

ALL KITS C/W

circuit, comprehensive

instructions & full £1.50.
parts guarantee Coloured pigmy lamps
65p.

Carriage on above 70p

UNREPEATABLE HI-FI BARGAIN

3 WAY LOUDSPEAKER
KIT C/W BAFFLE (pre-cut)

Comprises:

* 64" linen surround bass unit

* 5'" mid-range unit

* 3" tweeter

* 3 way crossover, fixing screws & baffle
% 20 watts handling capability.

Full instructions provided

Must be heard to be believed!!

£10.50 o1 2 xits for £20. Carr. £1 per kit.

SAXON ENTERTAINMENTS

327-333 Whitehorse Rd., Croydon, Surrey CRO 2HS.
(01) 684 8007
Order by phone — Access/Barclaycard/C.0.D.

Open Mon. - Sat. 9am — Spm.

MONITORS
MONITORS
MONITORS

Uncased from 3" to 12”
Cased from 5" to 20"

Semi professional or
professional available
from stock.

Monitor PCB's including
Transformers and Tubes
also in stock.

All Monitors available
with P4, P31 and P39
Tubes.

Phone or write for
details.

CROFTON
ELECTRONICS

Crofton Electronics Limited
35 Grosvenor Road, Twickenham, Middx.
Tel: 01 891 1513
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PRIME COMPON&N

Compare our prices before you buy elsewhera! All devices are brand new, fac-
tory prime, full spec. and fully guaranteed!

EPROMS
2708 450 NS 396p 375p 350p
EMORIES 1+ 50+ 100+ 2716 Single 5V 450 NS 595p 550p 495p
3 3 A . 2144 L 450 NS 225p 200p 175 2532 Single 5V 450 NS 1995p 1695p 1495
Also our micro chips are at micro prices. Don’t be fooled by low prices. We do o g! P P [+
no’t offer for sale s pec or ded devices. All our parts are guaranteed 2144 L 300 NS 250p 228p 196p LINEARS
new, :::anualit , factory primo‘,hiu‘ll spec devices. It is nl;o':ur pollcy'to‘oﬂeé 4116 150NS 375p 350p 325p ICL 7106 CPL 675p 525p 476p
you tl ast of new d at b lable an ese are feature. 4116 200 NS C 1 di
reguiarly. Prices are exclusive of plp and VAT — please refer to *'Drdering In- 8512 WCOSSSM:;amIc S0 AU tgg ll)OB |3’ diglt 575p 625p 475
formation’’ before ordering. Official orders from Schoots, Colleges, Universities isplay P P P
and Gov. Authorities sccepted. 1k x 4 CMOS RAM NE 666P 180 17p 16p
H 450 NS 550p 525p 495p 723 33p 30p 28p
OR
o3 5 2140 300 NS ~ 502 95p All prices exclude p&p and VAT. Please refer to ‘Ordering Information’ before ordering.
La 225p | 6504 795 DON'T DELAY - BUY TODAY - SPECIAL OFFERS DONT LAST FOR EVER! | |
333 1le200NS"  2755] 6595 23
P | 6800 695p
314 jETsoNs - dreg | cae o STEREO! S100 SOUND COMPUTER BOARD!
347 RAM 450 NS 995 080A 525p At last, an S-100 Board that unieashes the full power ot two unbelievable General
962 55p :835 :232 6514 {1k - 4) CMOS o gggSA |(7)g§p instrumentsd AY-3-8910 NMOS Computer sound lgs. Allows you under total computer
0o 805 4935 3368 I°°" Aw 456WS Ssoo] 226, -5 sl o gengrie an ofols e e ho T IR ol s Sl
:8:? 32" RO 28001 12500p KIT FEATURES @ All sockets, parts and hardware are included.
4042 73: 0 2800 gggg" @ Two Gl Sound computer IC's {AY-3-8910) @ PC Board is soldermasked, silk screened with gold contacts.
7400 11p 4043 86p ;.7,85’:50 NS ggs" WDS0008 19900p @® Four parallel 1/O ports on Board. Easy, quick and fun to build, with full instructions.
;:g; :gp 4044 88p | 2716 sv 450 NS 595‘; @® Uses on Board audio Amps or your STERO. : gses Py 8 d 1/O for i system flexibility
7403 13: 48:5 150: 2532 32K 450 NS‘Q - D I ® On Board proto typing area. n?;’i‘n?:l?:dle%and ASSEMBLY language programming examples
r.ggg }gl‘l COMPLETE KIT ... Only £69.96 includes 60 page data manual.
it 69 AR 7805/7812 55p BARE BOARD . .. Only £25.00 includes 60 page data manual.
N ; :8: AY-8 1013A 325p 7905/7912° 65p AY-3-8910 chip special price with purchase of BARE BOARD (2 chips) £15.
7613 28p AY:3.10150  398p | 78HOSSC 2258 SOFTWARE
71420 16p IM6402 I1PL 42 78HGK! L SCl& is now avallablel Qur Sound Corr:;n;nfc: language rgxake? writing Sound PEffecls programs a SNAP! SCL also in-
*430 18 AR A - cludes i or ) E f ify, Memory-Examine-Modify and Play-Memory. SCL is available on CP/M
7437 25:; RATOR PO e compaliEbIPendoi::esne ozgéoﬂ/égégHDiskene - £19.95, 2708 - £14.95, 2716 - 6.'2?.95. Diskette Includes the
’ source. 'S a at b
e, e RO-3-2513UC__ 450p | 834485128 40 NS 2 i
7448 75p BOARD 00 p.o.a.
7473 32p e Jotp | 93953 k-4 40NS EXCITING, ENTERTAINING SOFTWARE FOR THE
;;;; 33: 0Pr OICH Crr e APPLE Il AND APPLE Il PLUS ||
Tdin 40p O RO p.0.a.
i | ASTEROIDS IN SPACE
7492 50: S/D Inverted Bus 2995p p.0.a. ! ! ! !
7398 30, ‘5%],91 B-OIB 4995 If liked d Il love ASTEROIDS IN S
71496 5, nverted Bus P Inv rs’ ‘ |
74121 389 FD1792 8-01 SE 01 Sound Effects |.fyou e Invaders you'll love ASTERO N SPACE by Bruce Wallace!
73123 4S5p S/D Inverted Bus 3495p e Your spaceship is travelling in the middle of a shower of asteroids. Blast the
74153 90p FD1793 8-01 Kit asteroids with lasers, but beware — BIG ASTEROIDS FRAGMENT INTO
p 33: %D‘;'gfg‘gl 5495p | The SE-01 is SMALL ASTEROIDS! The Apple game paddies allow you to rotate your
74125 50p S/DTrue Bus  3495p |, SomRlele .o spaceshlp, fire its laser gun, and give it thrust to propel it through endless
;’g:gg :88" ;E:l%il:eg/g '"g;ggd tains all the space. From time to time, too, you'll encounter an alien spaceship whose
74283 140p FO1767 B D/ True Bue, | P2rs to build | mission is to DESTROY YOU, so you'd better destroy it first! High resolu-
74290 120p side select 5995p tion graphics and sound effects add to the arcade-like excitement this pro-
ey i S gram generates. RUNS ON ANY APPLE Il WITH AT LEAST 32K AND ONE
L!!* DISK DRIVE!
r'\ew Texas £ 1 4 9
H AL ON DISKETTE ONLY . 5
aLSes ;gp Sound 'dChip,
4L p |4 the board pro-
e el il L 6809 S-100 SINGLE-BOARD COMPUTER
;gt :5 acell switches and | * Meets |IEEE S-100 Standard! * RS — 232 Handshake!
S| oots. 1ol s % Uses Motorola's Powerful *Selectable BAUD Ratesl
;:L :2:8 1204512 ferousNan] MC6809 CPU! * Manual includes: 11”7 x 77
N p {4515 inations o i i
s 2|t B SLF ot o, Nt One | KOk RATL Sofware Listings andt MORL
p 14518 ot. and Envelope Controls. ua D
;:tg:; ;gv 32;? ;\g;‘é) Fl‘clis “éeu ‘Oli(';nﬁﬂfme"“ca" Adiuls" * ACIA, PIA, 8080 Simulated /01 £49 l
p ulse Generator, Level Comparator :
741548 85p | 4526 and Muttiplex Qscillator for even more All th's' yet for Only & (plus p&p E"OO)
;2t ;g ggp : g versanh‘tvy. The };’ .3]"I PC ’Board feaggs;
a prototype area to allow for user addex
;4L ;4 30: 4529 !éi"ﬂ;lll’y. Ea;i:]y progéammed to du_lglicale R 0 M l NTE R S l L l C L 7660 VOItage
4LS75 39p | 4531 xplosion, Phaser Guns, Steam Trains,
14588 3ap | 4532 or almost_ an infinite number of other Converter
24L 40p | 4 sounds. The unit has a multiple of The Intersil ICL7660 is a monolithic MAXCOMOS power supply clrcuit which offers unique
;zt :(2):7! :g: ;?‘;;Ilcaal:;gz.‘b}"t\e nl|°a‘¢:u§|"cepylgs::‘r1:r:|i:" performance advantages over previously available devices. The ICL7660 performs the
7405125 50p chants, and detailed 76477 chip specifi- complete supply voltage conversion from positive to negative for an input range of +1.5V
;:t 7::}!2 zgp pallio;smn ovun:’ cmd alg(\)lMt\s/auery (nol‘ to +10.0V, resulting in complementary output voltages ot —1.5 to —10.0V.
p included). On boar amp  will
74LS151 75p drive a small speaker directly, or the unit FEATURES . APPLICATIONS
74L5153 75p can be connected 1o your stereo with in- % Simple conversion of +5V logic supply to +5V # On board negative supply for up to 64
;2LSI§5 ng credible results! {Speaker not Included.} supplies. 0 dynamic RAMs.
74t :g; ;on COMPLETE KIT ONLY £14.99 * Simple voltage multiplication (V OUT = {-} nVIN).  # Localized u-Processor {8080 type)
745164 90, MC1488 90p P&P 67p ~ VAT * 99.9% Typical open circuit voltage i gatl! li
;:L :gg 190p B"r&‘s‘:gg ‘;gn efficiency. # Inexpensive negative supplies.
L 99p (] # 98.0% typical power efficiency. # Data acquisition systems.
;g; ! gg ng ;g}gg };gn C106D 400V/5A Sale * Wide operating voltage range 1.5V to 10.0V.
74t 221 ‘I‘IZ): 75182 195: # Easy to use —.Requires only 2 external non- £1 95
74L5244 175p 75322 250p W . X critical passive components. ONLY . EACMH
i 3 G| e AY-3-8910 Ban acacH ]
51 120 P
st e i ER| LD g | AU TR o ONLY £30.93 e VAT 'O
95p P I or . inc.
7415293 120p | | M311 50p 75451 50p ()“y ‘Weet The nationally advertised 6200, giving 200mA AC/DC current measurement; AC voltage to
74L5366 57p | (m318 754 75491/2 75p g
7415373 1700 | (m324 45: T26 175p 750V ([?C to 1000V); 100uA resolutlon.and 0.1 ohms = 2 Mego»hmsA Accuracy is 0.8%
74L5374 170p | {Mm339 a5p 8728 175p and it displays mV, V and mA. You won't find a cheaper DMM with these features AND
;2l[ g;.;) ::gp LM380 65p g:g? :;:P THE NEW GI COMPUTER batteries, test leads, spare fuse and one year guarantee are INCLUDED in the low, low
P M14 65 P i t i
74L5393 135p tMIE?? 550: SOUND CHiP [ £39 95
7Sc70260p | (3005 “2op | 4593 The amating AY.3-8910 is 2 famasiical sl sbne T
p | TIL209 9 e amazing AY-. is a fantastically
LM3814 225p | TIL211 13: powerful sound and music generator, MUSIC FOR YOUR EARS
LM3315 225p | TIL212 15p [perfect for use with any 8-bit micro pro-| Bullet's Electronic Music Maker TM Kit has a single 28 Pin Microprocessor Chip with ROM that has
P [ LM13600 125p | TIL220 |zp cessor. Contains 3 tone channels, noise} been programmed to play the first 6 to 10 notes of the 25 popular tunes listed below. Each t can
8 3 ul 4 une
:ggg ;g:: nggg ;gp TIL222 15: g%lilse!a‘(%r.,o% c:an?els of arr:jplhude ﬁonz- easily be addre'sseddindividua'llv or played sequentially at the push of a button. The 3 chime se-
4007 19p | HES3S6 B [ TI22a  1ap e e otaen sive. wsch| Com v, Sonis e, toc,Otnars WA oty cerens chimas. T urit has 3 5 wagl 8ugi Amp and vl
4008 80p | SN76477N 178p more. All in 40 pin OIP. Super easy to| run on either 12 VAC or 12 VDC. Conslyuction is vary simple, works with any 8 or 16 ohrv?spneaker,
:g(‘)g ig: ;5373'1 ODAS g:p gl\:sog(L)‘(;YSSOp interface to the S-100 or other Busses or horn spci:'a;er {not gpcluded). Tunéas can ge remotely programmed using a single rotary switch (not
P ONLY £8.50 - VAT, including FREE]| included) esired. | Kit £9.95. 240V Transformer optional. Tunes: Toreador; William Tell;
‘:g:; ;4 TLO74 130p :mggé? ‘ggv ,?,im of BYTE ‘79 anicle! A|gso. add| Hallelujah Chorus; Star Spangled Banner; Yankee Doodle; America America; Deutschland Lei
4013 38: ;tgg% ‘zgp DLIOA 85: £2.25 tor 60-page data manual. l\{Veddmg_ March; Beethoven sSSIlh &nd Bsth; HelI.Is'Bel{_sr: LaE \l/jienmen %ose;bSlars Wars L'l":lem
P P, B arseill ole Mio; Santa Lucia; e End; Blue Danube; Brahms llaby;
:g:g ;’gP TL4ASO 175p bL707 85p "merh(;;r):c:h; "f;bf:ﬂg:so,ches"a ::,I:I Westminster Chime: Simple Chime; Descending Octave Chime; Augustine; Jingle Bells; God Save
4016 35’ XR2206 325p | MVS7164 2250 | o0 5 trio of microcomputers gontrolling| the Queen: Colonel Bogie.
4017 78p [XR2207 375p abank of AY-3-8910s. ~ BYTE July ‘7S, -
2018 ISOLATORS
4019 ILD74  120p
4021 ILQ74  325p | Ordering information. Unless otherwise stated for orders under £50
4021  100p |, 8 pole MCT 90p | add 50p p&p. Add 15% VAT to total (no VAT on books). All devices H ]
4022 88p 10 pole 175p § TILINT 75p arf:j brand new, '%clorv prime and full spec am'i‘ subject to p&orlsales "'[}lJ. s
4023 22 an ilabili rices subject to change without notice. Minimum
4024 50: LOW PROFILE SOCKETS SY TEXAS ¢ telephone order using ACCESS, is £10. If ordering by post with
4025 20y 8 pin 7p 18pin 150 24pin 22¢ | ACCESS, include name, address and card no. written clearly. Please Dept. PE4, 4 Magting Strest, Appledore,
3 20 130 28 2 s del oS RERy =
:8%9 lzgp 16::\ ‘: "::"" 220 40; 2:: allow 4/6 week's delivery on books. Nr. Bideford, North Devon EX39 1RY.
P Tel: Bideford (02372} 79507 Telex: B953084
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Price breakdown

£799%

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the excite-

ment...now make the kit!

Thisis the ZX80. ‘Personal Computer World' gave

it 5 stars for ‘excellient value.' Benchmark tests
say it's faster than all previous personal com-
puters. And the response from kit enthusiasts
has been tremendous.

To help you appreciate its value, the price is
shown above with and without VAT. This is so
you can compare the ZX80 with competitive
kits that don’t appear with inclusive prices.

‘Excellent value’ indeed!

For just £79.95 (including VAT and p&p) you
get everything you need to build a personal
computerathome...PCB, withIC sockets for
allICs; case; leads for direct connection to a
cassette recorder and television (black and
white or colour); everything!

" Yetthe ZX80really is a complete, powerful,
full-facility computer, matching or surpassing
other personal computers at several times
the price.

The ZX80is programmed in BASIC, and you
canuseitto do quite literally anything from
playing chess to managing a business.

The ZX80is pleasantly straightforward to
assemble, using afine-tipped solderingiron.
Itimmediately proves what a good job you've
done; connectitto your TV. linkittoan
appropriate power source*...and you're
ready to go.

ZX80and manual: £69.52
VAT: £10.43
Post and packing FREE

Your ZX80 kit contains...

@ Printed circuit board, with IC sockets for
alliCs.

‘@ Complete components set, including all
ICs—all manufactured by selected world-
leading suppliers.

@ New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

® Ready-moulded case.

@ Leads and plugs for connection to
domestic TV and cassette recorder.
(Programs can be SAVEd and LOADed
on to a portable cassette recorder.)

@ FREE coursein BASIC programming and
usermanual.

Optional extras

® Mains adaptorof 600 mAat9VvDC
nominalunregulated (available
separately —see coupon).

@ Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available-see coupon).

*Use a 600 mA at 9V DC nominal unregulated mains
adaptor. Available from Sinclair if desired {see coupon).

The unique and
valuable components of the

Sinclair ZX80.

The Sinclair ZX80 is not just another
personal computer. Quite apart from its
exceptionally low price, the ZX80 has two
uniguely advanced components: the Sinclair
BASIC interpreter; and the Sinclairteach-
yourself BASIC manual.
The unique Sinclair BASIC interpreter offers

remarkable programming advantages:

® Unique ‘one-touch’ key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, etc.)
have their own singlie-key entry.

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to
run them.

® Excellent string-handling capability ~takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZX80 also has string input-
torequest aline of text when necessary.
Strings do not need to be dimensioned.

® Up fo 26 single dimension arrays.

® FOR/NEXT loops nested up to 26.

@ Variable names of any length.

@ BASIC language also handles full Bootean
arithmetic, conditional expressions, etc.

® Exceptionally powerful edit facilities, allows
modification of existing program lines.

® Randomise function, useful forgames and
secret codes, as well as more serious
applications.

® Timer under program control.

® PEEK and POKE enable entry of machine
code instructions. USR causesjumptoa
user's machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols.

@ All characters printable in reverse under
program control.

@ Lines of unlimited length.

Britain's fjrsl com
computer kit.

The Sindlair ZX80.
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Fewer chips, compact
design, volume production-
more power per pound!

The ZX80 owes its remarkable low price to
its remarkable design: the whole systemis
packed on to fewer, newer, more powerful
and advanced LS| chips. A single SUPER ROM,
forinstance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM is
roughly equivalent to 4K bytesin aconven-
tional computer-typically storing 100 lines of
BASIC. (Key words occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX80
is faster than all other personal computers.

No other personal computer offers this
unigue combination of high capability and
low price.

ZBOA mlcroprocossor-new,
taster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
ever made.

Socketsfor TV,
cassette recorder,
power supply.

SUPER ROM.

Clock.
Rugged,
flush,
Sinclair
keyboard,

UHF TV
modulator.

RAM chips.
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B INFUT HOI2

P EMAD ZX80 software -

8 IF TN HIE 1=K TrEN 30 TOE

1{5 LBr é?!‘-ﬂzﬁig.) .I bl '

13 8EET 2 now avaiiabie:!

18 LET J=g= i .

ég EE‘FJ _’rl:iJEiF; JEtd TeEN GOOTOD 48 i .

22 TF mOT G ALT. THEM 60 TO See advertisements in Personal

EES T BY3i2A e Computer Worid, Electronics Today
T =P . 3 o

39 LET Keuzi e International, and other journals.

New dedicated software ~developed
independently of Science of Cambridge -
reflects the enormous interest in the ZX80. More
software available soon-from leading consult-
ancies and software houses.

g

P

Y e \

o " ; . \\
The Sinclair teach-yourself L\ N - ’ \
BASIC manual. G\ T,
If the specifications of the Sinclair ZX80
mean little to you-don't worry. They're all L -
explained in the specially-written 128-page N\ & 2 WW///////////////////////////////////////ﬂ/////
book free with every kit! The book makes ' y — iy
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming —from first principles to complex
programs. (Available separately —purchase
price refunded if you'buy a ZX80 later.)
Ahardware manual Is also included with
every kit.

The iingl‘alrggxgo.cKlt: £I79.9'5. I ORDER To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs.,CB2 1SN.
Assembled: £99.95. Complete! Remember: all prices shown include VAT, postage and packing. No hidden extras.
The ZX80 kit costs amere £79.95. Can't FORM  piease send me: |
wait to have a ZX80 up and running? No
problem!it's also available, ready assembled I Quantity | Item Item price Total I
and complete with mains adaptor, for £ 5
only £99.95. . . I Sinclair ZX80 Personal Computer kit(s). Price includes I
Demand for the ZX80 is very high: use the ZX80 BASIC manual, excludes mains adaptor £79.95
coupon to order today for the earliest possible I 3 P—— P I
delivery. All orders will be despatched in strict Eﬁﬂ;’{nifjjg“;’z'i‘ég'gﬁ';ﬁﬂ‘f,?ua?;?fi,"f,‘,'a?,?s’“"”‘e"s"
rotation. We'll acknowledge each order by I adaptor. £99.95 I
return, and tell you exactly when your ZX80 n -
will be delivered. If you choose not to wait, you I Mains Adaptor(s) (600 mA at 9V DC nominal unregulated). 8.95
can cancel your orderimmediately, and your Memory Expansion Board(s) (each one takes up to
money will be refunded at once. Again, of I 3K bytes). 12.00 I
course, you may return your ZX80 as received RAM Memory chips ~standard 1K bytes capacity 16.00
within 14 days for a full refund. We want you to | Sinclair ZX80 Manual(s) {manual free with every ZX80 kit I
be satisfied beyond all doubt-and we have orready-made computer). 5.00
no doubt that you will be.
" I " NB. Your Sinclair ZX80 may qualily as a business expense. TOTAL £ I
I | enclose a cheque/postal order payable to Science of Cambridge Ltd for £ I
2X80 | i |
Name: Mr/Mrs/Miss_
Science of Cambridge Ltd | Address. |

6Kings Parade, Cambridge, Cambs., CB21SN. ) FEiZ.

Tel: 0223 311488.

P o S e =
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A. Marshall {London) Ltd., Kingsgate House,
Kingsgate Place,| London NW6 4TA
Industrial Sales: 01-328 1009

Mail Order: 01-624 8582 24hr. service

Also retanl shops 325 Edgware Road, London W2
40 Cricklewood Broadway, London NW2 85 West Reqent St | Glasqow
BA Stokes Croft Bristor

L /Marshall's

el et e s L oiabte | The new Marshall’s 80/81 catalogue is now SINCLAIR INSTRUMENTS
testgear. available. A veritable treasure house of Pigital ""“"‘";35335 L onll
SINGILE TRAC SC S0P .
e o cmw | COMpONents, test gear, tools, etc. “ DM235 £ 52.50
e AT 1900 - “ DM350 £ 72.50
LBO 5074 b 20MH, 10WmV £239.00 o ' DM4§0 £ 99.00

DUAL TRACE USCILLUSCOP! S Digital Frequency Meter

LBO 3085 3 20MIl, 2wy S;goo PFM200 £ 49.80
HCBA &' MHz  10mv 00 N

tgg ':%A e ggmuf v €47 00 Low Power Oscilloscope

LNO 614 47 10MH, by £25¢ 00 g et 33 eal, SC110 £139.00

TV RADIO TEST Gl AR

fro=
MorshGHS ==

LSG 16 Sumal Geneeata £ 49.00
t‘s:(( gg;u ;ns:’.-;?.s K ggg% TF200 Frequency Meter
* Al Lo £145.00
RrAs Y A TGF105 Pulse Generator
LAG 26 /\lnhu(nmm\ n £ 60.00
LAG 120A Aus o €119 00 £ 85.00
EPN o R‘l‘:"r"&".'.".?‘(‘ o 54800
tm 38A Wem Flutten Metes 1130 £299 00 CRIMSON ELEKTRIK HI FI
A b Testen
EAG 15 Lo Drttaromin A corwrotor  £359.00 MODULES
D—— CE608 Power Amp £20.09
= CE1004 £23.43
ts'c: %&x fﬁ%‘.’s.o',"cmc‘la §'§3138 CE1008 * £26.30
ransstor Checker X “ 0
EI\‘; %7 ‘vj.;..s.m:’c':n.mf Es;g% 221704 £33.48
7 11enuatar 5. i 1708 o o £33.48
LR 1300 S Fancnn e 20800 | LOTs O old friends, but also many new products | cps1 Power Unit £19.52
AuATEUR RADIO . 1100 | InCluding leader test gear, Crimson Hi Fi gs:g i gg-gg
| el & A . .
L 870 Amenma ieeiner v 100 | Modules, Rechargeable NI Cad batteries and CPR1 Pre Amp  £32.17
R Jem i M o g t«w | chargers (very competitive). More components CPR1S Pre Amp  £42.52
LAC 390 Antenoa Coure caoo | - ; All Prices + VAT + postage/
TACHERL, Anicpna Coul e ta% | including SN74ALS series, new tools etc. iy oud
Please send large SAE for special Available by post, UK 75p post pa'd: Don't forget! We also carry an
catalogue. All prices exclusive Europe 95p post paid: Rest of world £1.35 post | impressive range of semi- conductors,
° . passive' compaonents, electro
VAT/carriage. pald mechanical components, tools etc

TITAN TRANSFORMERS AND COMPONENTS
CENTRAL HALL CHAMBERS S E c U R I I Y
c GRIMSBY SOUTH HUMBERSIDE
MAIL ORDER ONLY
PAYMENT Cw.0. CHEQUES, POSTAL ORDERS
ALL PRICES INCLUDE 15% VAT. s E N I RY/S E N I I N E L

If you are considering building either of these alarm systems save
PRINTED CIRCUJT BDARD TYPES TRANSFORMERS yourself time, aggravation and £££ by purchasing one of our kits.

100 1200 120 INPUT 120 220 240 Each kit contains detailed step-by-step assembly and installation
"’—:’%M AMPS [PRICEI % (290990 120[ — instructions and every item required to build an alarm control centre
TTP 448] 052 | 179 | 50 %"0 k as illustrated in the articles. There are no extras to buy. Prices are
TTP 447| 075-2| 2-14 | 60 0 vo v ‘2’0 N I+3 all inclusive (U.K. only) and are valid for six months. Terms: CWO;
g: :;: ;-;:a-z :-a: ;t; PRIMARY 0,120, OR 240V 50Hz, g <4 Access and Barclaycard orders welcome.
-08-2 [ 2.9 SECONDARY, SERIES OR PARALLEL 0 : e

TTeasifats-2] «s7[10] | PCB ORCHASSIS MOUNTING “JLINK *CONNECT SECURITY SENTRY (July PE)
TIP 2521833:2 CHASSIS MOUNTING TYPES SCAO01 Security Sentry Alarm Control Centre..lncludes: Silk
0-9v 0-9v Ov-8v Ov. 6v Ov-8v Ov- 9v screened and drilled case, drilled and tinned PCB, all

REF_| AMPS [PRICE| P/P REF_| AMPS [PRICE[P/P. REF_| AMPS [PRICE[P/P PCB components, IC sockets, battery holder (less
TTP 460| 0-30-2 +79 50 TTC 448 0-5:2 185 50 T1C 460 0-30-2 185 S0 . .
TTP 48| 0-50-2{ 234 | 60 TTC447]| 0752 [ 220 | 60 TTC461]| 0-50-2 | 220 | 60 ba“e,”es) and all mounnpg hardware. £_1 2'9_5
TTP 483| 060-2] 236 | 70 TTCaa9] v0.2 | 245 | 70| [tTces3loeo2| 245 | 70 SCA/CPP0O1 Consists of the above kit and a caravan protection kit
1TP 484[ 1-38-2 [ 299 | 85 TTC450[2-08-2 [ 310 | 85 TTC464] 1:38:2| 310 | 85 comprising: Siren, seven pin socket, magnet and reed
TTP 465| 2-77-2 457 | 120 TTC 451 ] 4-18-2 470 120 TTC485] 2-77-2 | 470 120 SWitCh, 20 Mtl’s Wife, Wife Stap'es & hal’dware.
TTP 466] 5552 568 | 120 TTF 452] 8-33-2 ] 585 120 TTF 466 5-85-2 | 5-85 120 £26 70
v-12v Ov-12v Ov-12vOv-12v Ov-15v Ov - 15v

REF |AMPS [PRICE[P/P] | [ REF [AMPSIPRICE[F/P] [ REF ]AMPS [PRICE[F/P SECURITY SENTINEL -
TTPa67] 0252 | 179 | 30 TTC467) 0-25-2| 185 | 50 | {TTC474]020-2| 185 | 50 DASO1 Security Sentinel Alarm Control Centre. Comprising:
[T 1P 4GB} Oge-2 "‘3; ‘:g 7:2::; g':g'; ;:‘; jg ::g::: g':g‘: :i‘; sg silk screened & drilled case, silk screened, drilled &
TTP 470| 050=2 2- T =50+ 4 40 - . .
TTp a71] 1042 | 290 | 85 |{ {T7Car1] 104-2] 310 | 85| [TTC478|083-2] 310 | 85 tinned PCB's, IC So‘fke‘sr all 'PCB components, battery
TTP a72| 2082 | 457 | 120 TTCa72{2.082| 470 | 120| [TTCarel1-86:2| 470 | 120 holder (less batteries), mains transformer, and all
TTP 473 4-16-2 568 | 120 J 8 [TTFAa73| 4-186-2| 585 120§ TTF 480]3-33-2 | 585 120 hardware. £45‘95
0-15v 0 15v Ov-24vOv- 24v LB (hege DASO02 As above but includes nickel-cadmium batteries.
[ REF_| AMPS [PRICE[P/P] | [ REF_| AMPS [PRICE] P/P ANUTS SCREWS WASHERS £63.95
;;:4;4 g-:g-: ;:: Zg nca:: o-::-z ;:; :: SPACIE €S02 Siren Kit. {Can also be used with SCAO1): Siren, 10

475| 0-30- - TTC A 0 19:2 2 . . .

TP 77| 0wz | 206 [ 701 [Frcaselo 252 | 245 [ 70 Mtrs wire, wire staples, and mounting hardware.f:8 o
TTP 478 0-83-2 299 | 85 TTC 498] 0-52-2 | 3-10 a5 .
TTP 470] 1-66-2 ] 457 1120 | § ITTC 500, 1-04-2 | 470 ] 120 TMSO01 Tri-Mode switch kit comprising: two magnet and reed
TTP 480] 333-2| 568 | 120 [TTF 501] 2-08-2] 585 | 320 VA=VOLTS® AMPS P/ INC switch assemblies, diode, resistors, & hardware.
0-24v0-24v COMPONENTS £1.95

REF_] AMPS [PRICE|P/P MAINS ADAPTORS TYPE QT YPRRE] B, Interested in a vehicle alarm system kit?? Write for details.
TTP 495[/0-13-2 | 1-78 | 50 3PIN13AMPPLUGIN [BRIDGE 1a50v) 5 | 85 | 10
TTP a96[0-1972 | 214 | 60 ADAPTORS, MADE IN UK. IN 4001 0] 45 [ 10 M U— E Y I E M
TTP 498 0-25-2 2-36 70

Trraosfosea | 2es [ 65| | REEJOUTPUTIPRICEIP/PY CO0UF2SY 1 4 1 35113 Laundry Loke Industrial Estate,
TTP 500 1-04-2 | 457 [ 120 || [11100[ 6-7-5-9v | 3-85 [ 140 b— oo T 85 | 15 North Walsham, Norfolk

TTP 501{2:08-2 | 568 [120] | {TT10V| 678 v | 4:70 | KO Tel: North Walsham 5600
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Master Electronics
the new Practical way.

Conquer the ‘Chip — Easy-Fast-Exciting

AND MASTER ALL THE NEW TECHNIQUES @ Recoghnition of Electronic Components.

IN MODERN ELECTRONICS. @ Understand and draw Circuit Diagrams.
@ Experience with handling Solid State Circuits
@ Build an Oscilloscope. and “Chips’”.
. Carry out over 40 full experiments . Testing and Servicing of Radio, T.V., Hi-Fi
including work on Digital Electronic and all types of modern computerised
Circuits. equipment.
|— Colour Brochure — without any obligation. Post to \— PE/12/812 |

Practical Electronics

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL |

4 Cleveland Road, Jersey, Channel Islands. I

e — — — —— — — —— — —  —— — —— — — — — —— —— —
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PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT

Sensitivity for 100 warts

Dimensions

Frequency response Measured at 100 watts 26 Hz2-20kHz

Typical TH.0. @ 50 watts 4 ohms load
205 x 90 and 180 x 36 mm
The P.E. power amp kit is 8 module for high power
applications—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, the

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODBULES

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

In easy to build form
P.C.B.s backprinted. etched
and drilled ready to use.

SPEC'F“:ATIONS two would be used, result, a high powered rugged unit.
Max. Dutput power 125 watt RMS  The PC Board is backprinted, etched and ready to drifl for
Operating voltage {OC} 50-80Max.  ease of construction, and the aluminium chassis is
Loads 418 ohms  preformed and ready to use. suppliad with ali parts

and circuit diagrams

126 watt power amp kit £9 -50

ACCESSORIES £1 -00

Suitable LS. coupling electrolytic

400mV @ 47K
01 %

Suitable Mains Power Supply Linit
sufficient for one power amp

BUILD A 12 WATTS PER CHANNE

DIY PACK 1 2 x power amp kits
LP1182/ presmp module, suitable for
ceramic and auxillary inputs

DIY PACK 2 2 x power amp kits LP1184
preamp module suitable for magnetic
ceramic and auxiliary inputs.

£6.00

plus £1.10 p&p

£8.50

plus £1.15 p&p

DIY SPEAKER KIT Two 8” x 5% approx.
4 ohm bass

£3.50

plus £1.70 p&p

output stage uses four 115 wart transistors normally only

£7. 509lus £2.75 p&p

ACCESSORIES AND L.S. KIT EXTRA (not available separately)

plus
£1.00 p&p

plus 20p p&p

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

L STEREO AMPLIFIER

£6.00

DIY ACCESSORIES  Mains transtormer
smoothing capacitor rectifier 4 x slidec
controls, for base, trable and volume.

£3.00

plus £1.60 p&p

ACCESSORIES: Available only
at time of purchase of Bargain Packs

3

12 + 12 WATT AMPLIFIER
K'T NOTE: for use with 4 to 8 ohms speakers.

With up-to-the-minute features. To complete you just supply
screws. 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 24 watt mono disco amplifier with twin
deck mixing. The kit incorporates a Mullard LP1183 pre-amp
module, plus 2 power amplifier assembly kits and mains powes
supply. Also featured 4 slider level controls, rotary bass and treble
controls and B push button switches. Silver finish fascia panel with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal work. For further information instructions are

available price 50p. Free with kit.

Size 9% x 8%" x 4" approx. f 1 3 9 5
NOTE: (]

for use with 4 to 8 ohms speakers. plus £2.55 p&p

BSR chassis
record deck with
manual set down
and return, com-
plete with stereo
ceramic cartridge
£8.50 plus £2.75 p&p when
purchased with amplifier. Available separately £10.50 plus £2.75 p&p.
8" SPEAKER KIT. 2 Phillips 8" approx. speakers £4.75 per

stereo pair plus £1.50 p&p when pur-
chased with amplifier. Available
separately £8.75 pius £1.50 php.
STEREO MAGNETIC PRE-AMP
CONVERS!ON KIT all components
including P.C.B. to convert your ceramic
input on the 12 + 12 amp to magnetic
£2.00 when purchased with kit featured
above. £4.00 separately inc p&p

OFFER / SAVE MONEY by purchasing 12 + 12 amp kit, BSR
° . record deck and speaker kit together for only

£25- 50 plp £4.50.

BSR Manual single play
record deck with auto retum and
cueing lever. Fitted with stereo
ceramic canridge 2 speeds with 45
rpm spindie adaptor ideally suited
for heme or disco use

£1 2 2 OUR PRICE
. plus £2.76 p&p  Size approx 13" x 11"

PHILLIPS RECORD PLAYER
DECK GCO037 Hi Fi record player deck. 2 speed,

Size approx 16%" x 12%" damped cueing, auto shut-off, belt
L drive with Hoating sub chassis to
minimise acoustic feedback. Com-
plets with GP401 stereo magnetic
cartridge—LIMITED STOCK.
UNBEATABLE OFFER AT

£27.50

complete
plus £2.76 p&p

PRACTICAL ELECTRONICS

cARRADIOKIT  £10.50

{Constructors pack 7)  pius £1.75 080

2WAVE BAND MW LW -
® Easy to build * 5 push button tuniny
© Modern styling design ® All new unused components
*6 watt output * Ready etched & punched P.C.B.

* Incorporates suppression circuits ° Now with tape input socket

Alk the slectronic components to build the radio, you supply only
the wire and solder as featured in the Practical Electronics March
issue. Features: Pre-set tuning with five push button options.
black iluminated tuning scale, with matching rotary control knobs,
one, combining on/off volume and tone-control, the other for
manual tuning, each set on wood simulated fascia.

The P.E. Traveller has a B watts output, neg ground and incor-
porates an integrated circuit output stage, a Mullard IF module
LP1181 ceramic filter type, pre-aligned and assembled and  Bird
pre-aligned push button tuning unit. The radio fits easily in or
under dashboards

Complete with instructions

CONSTRUCTORS PACK 7A

Suitable stainless steel fully retractable locking aerial and
speaker {approx. 6 x 4"} is per pack,
available as a kit complete £1 -95 p&p £1.00

Pack 7A may only be purchased at the same time as Pack 7.
NOTE: Constructor’s pack 7A

sold complete with radio kit £1 5.20 including p&p.

FEATURED PROJECT IN PRACTICAL ELECTRONICS.

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching tascia, red mains indicator and stersg

BARGAIN OFFER!!

ARISTON PICK UP

Ariston pick-up arm manufactured in Japan.
Complete with headshali.
Listed price over £30.00

£11.95

OURPRICE  plus £2.50 p&p

jack socket Functions switch for mic magnetic and crystal pickups. tape
and auxiliary. Rear panel features fuse holder. DIN speaker and input
socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 14%" x 10" approx.

reany 1o pay £32.90

BlTivile

plus
£3.30 p&p

100 WATT
MONO DISCO
AMPLIFIER

Brushad aluminium fascia and rotary cantrols,
Size approx 14~ x 4" x 10%. Five vertical slide
controls. master volume, tape leverl, mic level, deck

level, PLUS INTER DECK FADER for perfect graduated change
from record deck No. 1 to No. 2, or vice versa. Pre tade level
controls (PRL) lets YOU hear next disc before
fading it in. VU meter monitors output fevel.
Output 100 watts RMS 200 watts peak.

..'r

£76.00

plus £4.00 p&p

323 EDGWARE ROAD, LONDON W2
21B HIGH STREET, ACTON W3 6NG

ACTON: Mail Order only. No callers
ALL PRICES INCLUDE VAT AT 15%
All items subject to svailability. Prices correct et

1.10.80 and subject to change without notice
For further information send for instructions

NOTE: 20p plus stamped addressed envelope.

Persons under 16 years not served without parent’s suthorisation.

50 WATT MONO DISCO AMPLIFIER
Size appox 13%” x §% " x 6%". 60 watts rms. 100 watts peak

output. Big features include twao disc inputs, both Jor ceramic
cartridges, tape input and micraphone input. Level mixing controls
fitted with integral
push-pull switches.
Independent bass
and treble controls
and master volume

£30.60

plus £3.20 p&p

Personal Shoppers EDGWARE ROAD LONDON W2 Tei: 01-723 8432, 9.30am-5.30pm. Closed afl doy Thursdey ACTON: Mai Drder only. No callers GOODS OfSPATCHED TO MAINLAND AND M. IRELAND OBLY
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BREADBOARD

ROVIDING there are no last minute

production or distribution hiccups
with this issue (after our industrial
problems earlier in the year we only
managed to get back on schedule last
month) you could be reading this in
time to make plans to visit Breadboard
‘80. Odd though the name is we are
sure nearly every enthusiast will by
now be aware that the Breadboard ex-
hibition caters for all those interested
in electronics as a hobby.

Once again-PE will be exhibiting, in
our own rather unpretentious manner.
We will be very pleased to meet any
readers that care to come along, and of
course, we will have a number of pro-
jects on show—many of them
operational. We will also be selling
past (back to August ‘80) and present
copies and our own book PE Popular
Projects.

Some of the items we expect to
have working are: PE Teletext, PE
Master Rhythm, PE Starspinner (see
page 31), a speech synthesiser (see
page 44), PE Congress Hi-Fi Amp,
Compukit Sound Generator, etc. We
will also be showing many items of test
gear including the PE Microtune (see
page 26) and the range of in-car enter-
tainment equipment from our special

offer on page 24 (this équipment wiill
not be available to purchase from the
stand). So if you want to see any of
these items or if you just want to chat,
come and find us on stands E3 and E4.

If last year is anything to go by, a
weekday is best and make sure you
bring earplugs and a loud voice!l Might
we suggest that you also bring plenty
of money as there have been many ex-
hibition offers on retailers stands in
past years and you could find some
bargains.

AVAILABILITY

Many readers have informed us that
they have problems buying recent
issues—some have been told that we
have not published certain issues, one
man even rang recently to ask if PE had
ceased publication! Let us make it
quite clear that we have published
every issue-this year—although some
were more than a month late.

One of the problems is that these
days the newsagents are watching
their finances and are not prepared to
stock more issues than they are sure
they can sell. This means that they
often sell out early and few spare
copies of any issue are available. In or-
der to make sure of your issue, may we
suggest you place an order with your

newsagent and ask for your copy if it
fails to arrive.

SPECIAL ISSUES

The availability problem becomes
more acute when we have a special
issue, gift or extra supplement etc.,
This issue carries the Electrovalue
catalogue free with all UK copies and
next month the issue will carry a free
132 page Tandy catalogue, banded to
it. These free catalogues do increase
demand for issues so please-don’t miss
out! You have been warned! We are
also planning special issues for March,
April, May and June and we expect our
February issue to be in demand
because we hope to cover the elec-
tronics incorporated in an entirely new
and quite revolutionary luxury British
car, which should be launched after
Christmas.

For some time PE contributors have
been involved in the development of in-
struments and a locking system for this
£65,000 plus vehicle. We will be
describing the development of these
instruments and showing how to make
similar items to fit rather more mun-
dane vehicles. We can’'t reveal what
the car is or what it looks like yet, but
“stay tuned” for full details.

Mike Kenward

EDITOR

Mike Kenward

Gordon Godbold ASSISTANT EDITOR
Mike Abbott TECHNICAL EDITOR
David Shortland PROJECTS EDITOR
Jasper Scott PRODUCTION EDITOR

ADVERTISEMENT MANAGER D.W.B. Tilleard
SECRETARY Christine Pocknell

Jack Pountney ART EDITOR

Keith Woodruff ASSISTANT ART EDITOR
John Pickering SEN. TECH. ILLUSTRATOR
Isabelle Greenaway TECH. ILLUSTRATOR

‘Colette McKenzie SECRETARY

AD. SALES EXEC. Alfred Tonge 01-261 6819
CLASSIFIED MANAGER Colin Brown 01-2615762

} 01-261 6676

Editorial Offices:

Practical Electronics,
Waestover House,

West Quay Road, Poole,
Dorset BH15 1JG

Phone: Editorial Poole 71191

Woe regret that lengthy technical
enquiries cannot be answered
over the telephone {see below).

Advertising Offices:

Practical Electronics Advertisements,
King’'s Reach Tower,

King's Reach, Stamford Street, SE1 9LS
Telex: 915748 MAGDIV-G

Make Up/Copy Dept.: 01-261 6601

Technical Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in Practical Electronics.
All letters requiring a reply should be
accompanied by a stamped, self addressed
envelope and each letter should relate to
one published project only.
Components are usually available from
advertisers; where we anticipate supply dif-
ficulties a source will be suggested.
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Back Numbers

Copies of most of our recent issues are
available from: Post Sales Department
(Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at 95p each including In-
land/Overseas p&p.

Binders

Binders for PE are available from the same
address as back numbers at £4-30 each to
UK or overseas addresses, including

postage and packing, and VAT where ap-
propriate. Orders should state the year and
volume required.

Subscriptions

Copies of PE are available by post, inland or"
overseas, for £11.80 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.

Cheques and postal orders should be made
payable to IPC Magazines Limited.



Market

Place

Items mentioned are usually available from electronic
equipment and component retailers advertising in

this magazine.

However, where a full address is

given, enquiries and orders should then be
made direct to the firm concerned. All
quoted prices are those at the
time of going to press.

by
David
Shortland

ECONOMIC SCOPE
The new Model SB 3M oscilloscope from
Albol Electronic will serve most purposes re-
. quired by industrial, service and hobby
engineers, and yet manages to keep on the
right side of the significant £100 price barrier.
With a bandwidth of 0 to 3MHz at —3 dB (ex-
tending to 6MHz at —6 dB), the SB 3M
breaks new ground, in its class, by offering
time-base automatic triggering by i.c. com-
parator control of the type usually fitted only
to luxury ’scopes. A 10 mV signal is all that is
needed for a firmly locked and triggered time-
base.

and
Jasper
Scott

The measuring field on the c.r.t. is 50 by
60mm, and the deflection sensitivities are
selectable (by push-button) from 0-05 to 20
V/cm. Calibration accuracy is + 5 per cent.
Albol say that the input characteristics are 1
megohm + 5 per cent, and 30 pF + 10 per
cent. The time-base can be either
automatically triggered or synchronised, and
it has four switch-selectable calibration
speeds, from 1 ps/cm to 5 ms/cm. A six-stage
attenuator, from x 1to x 10, can be applied
to each.

Triggering, which can be either internal or
external, can be polarised positive or negative,
in the range 10Hz to 500kHz. If internal syn-
chronisation is used the range extends from
10Hz to 3MHz. The internal trigger thresh-
hold is 5 mV, and the external 100 mV.

The SB 3M takes about 20 watts from the
240V mains, weighs 4-5kg, and measures
150mm wide by 340mm deep by 280mm high.

The price is £99-00, plus VAT; delivery is ex-

stock.

-Albol Electronic & Mechanical Products
Ltd., 3 Crown Buildings, Crown St., London
SES5 OJR (01-703 2311).

MICRO BREADBOARD

The first \Eurocard size breadboarding
system designed specifically for
microprocessor based circuit designs will be
launched at ‘this years Breadboard Exhibition
by Boss Industrial Mouldings Ltd.

Comprising a central MPU Section capable
of accommodating a mixture of 24, 28, 40 and
64 pin microprocessors, and flanked on both
sides by Auxiliary breadboarding sections for
RAM’s, ROM’s and peripheral chips, this
‘world first’ system enables complex designs to
be rapidly built whilst keeping interconnection

link lengths to an absolute minimum. Dual
and single bus strips on all sides, plus 5 incom-
ing power line turret terminals all contribute to
make this remarkably versatile and rugged
breadboarding system. Easily replaceable,
double sided, nickel silver contacts, rated at
1A and typically 10m ohms resistance will ac-
cept a wide range of lead sizes enabling d.i.l.
i.c’s transistors, resistors, capacitors and
diodes etc to be readily plugged in. The rigid
High Impact Polystyrene body is rated up to
75°C and has non;slip rubber backing for
working stability.

Capable of accepting -3”, -4”, -5" and -6"
pitch d.i.l. packages without needlessly
wasting auxiliary pin positions and bread-
boarding areas, every contact is alpha-
numerically indexed, this being imperative for
education and training applications where
step-by-step build-up instructions are used.

Boss Industrial Mouldings Ltd, 2 Herne
Hill Road, London SE24 0AU (01-731 2383).

SUPER STRIPPER

Tele-Production Ltd. have recently come
up with a simple but effective wire stripper, the
Telpro Automatic Wire Stripper.

A single squeeze operation strips the insula-
tion from single and stranded wires without
damage. Its wide jaws permit fast and ac-
curate stripping without any nicking or scrap-
ing of the wire and a gauge is supplied to en-
sure consistent lengths of stripping during fast
production work. Five diameters of wire can
be used on this tool, which has the following
size cutter: 1.0, 1.6, 2-0, 2-6 and 3-2mm. Of
an all metal construction, it is available ex
stock priced £10-50.

Also available from Tele-Productions is a
new p.c.b. holder with a quick reiease trigger
which allows a p.c.b. to be removed and
replaced in seconds. There is also a special at-
tachment which when fitted to the holding
arms of the unit can be repositioned to hold
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small components such as switches etc., dur-
ing soldering.

The unit can hold boards up to 12in long
and can revolve through 360 degrees. The
quick release trigger works by spring tension
which can be adjusted. The diecast base of the
holder incorporates two trays for holding
components.

The MPC 2 Holder is priced at £30-00 ex-
cluding VAT and p&p.

Tele-Production Tools, Stiron House, Elec-
tric Avenue, Westcliff-on-Sea, Essex SSO
INW. (0702 352719).

43 Digit DMM

The new 43 digit multimeter from Thurlby
Electronics has a scale length of 32,768
counts (+15 bits). This extra resolution
enables it to monitor a 1mV change in a 30
volt power rail, for instance, when a 44 digit
meter would be limited to 10mV, and a 34
digit meter to 100mV. In addition, the high
resolution virtually eliminates inaccuracy
caused by digitising error since this is reduced
by 0-003 per cent of full scale, compared to

the basic accuracy figures of 0-05 per cent of”

reading.

Thirty measuring ranges are provided
covering the five basic functions of d.c. and

a.c. voltage, d.c. and a.c. current, and
resistance. In addition, diode test and fre-
quency measurement functions are included.
Frequency measurement is achieved via a
crystal controlled timebase, and is particularly
useful for monitoring oscillators or checking
microprocessor clock frequencies, etc. Max-
imum reading is 3999-9kHz with overflow to
TMHz.

The 1503 is housed in a high impact ABS
case with a six-position tilt stand which dou-
bles as a carrying handle. Although primarily
intended as a laboratory instrument, very low

Practical Electronics December 1980

power circuitry gives it 200 hours of operation
from batteries, enabling it to be used as a fully
portable field service multimeter. This low
power consumption circuitry also eliminates
drifts caused by internal heat generation and
improves long term stability. ‘ i

The price of the 1503 is £139 ex VAT and
p&p.

Thurlby Electronics Ltd. Coach Mews, St.
Ives, Huntingdon, Cambs. PE17 4BN.

LUCKY DIPS

The latest range of dual-in-tine sockets from
OK Machine & Tool for pluggable packaging
of integrated circuits includes 8, 14, 16, 18,
20, 24, 28, 36 and 40 pin configurations with
standard 0- lin (2-54mm) in-line spacing.

Virtually all SS1, MS1 and LS1 devices can
be accommodated and in the case of the wire
wrap versions the pins are suitable for three-
level wire wrapping. The insulations are made
of glass filled thermoplastic polyester and con-
tacts are phosphor bronze. Pins are gold
plated over nickel.

These sockets are complemented by a range
of cable assemblies of varying lengths, to
provide a high number of contacts in the
minimum of space, together with high density
28-pin input/output sockets and plugs confor-
ming to the basic 0-01lin x 0-Olin grid layout.

For further information, contact: OK
Machine & Tool (UK) Ltd., Dutton Lane,
Eastleigh, Hants SO5 4AA. (0703 610944)

VERO CASE

A pocket, hand-held box, ideal for housing
remote control. handsets, instruments etc., is
the latest addition to the Vero range of cases.

It incorporates a 20x50mm cut-out slot
which may be used for fitting panels or
switches and a 12x35mm recessed panel for
labelling. A circuit board 71x107mm can be
accommodated in the top section of the two

part body by the use of four self-tapping
screws, whilst the bottom section will house a
board of 56x105mm. The two sections snap
together and are secured by four screws
through the base. There is an integral battery
compartment which will accept a PP3 or a
nicke! cadmium stack of 25x45mm, it has a
slide-off cover which allows easy access.

The price of the case is £12:47 excluding
VAT and p&p.

Vero Electronics Limited, Industrial Estate,
Chandler’s Ford, Eastleigh, Hants SO5 3ZR.

AMBIT

Four new compact modules from Ambit
can provide the ideal solution to many MPU
data output decoding and display require-
ments.

Two versions (DM180/1) provide
simultaneous decoding and display from mul-
tiplexed b.c.d. inputs. Additional options allow
for either Hex or Code B displays. The
DM180/1 will operate over a voltage range of
3.5V to 6V at 20pA in either the 3-5 or 4 digit
display format.

The DM 182/3 provides decoding and dis-
play using serial data inputs compatible with
many types of MPU. At operating voltages of
3V to 15V current consumption is typically
60pA.

The modules which are priced at £10-99 ex-
cluding VAT and p&p measure 60x30x 7mm
and 12.5mm l.e.d.s with integral backlighting
can also be supplied.

Ambit International, 200 North Service
Road, Brentwood, Essex. (0277 230909).

ATODINTERFACE

" The ADC 1660 is a high speed 16 channel
analogue to digital interface board which will
connect directly into a standard Acorn 64
DIN bus. The unit provides A to D conver-
sion of 16 inputs at a rate of 16K conversions
per second to 8-bit resolution.

To the processor the card appears as a’
block of 16 memory locations which by using
12 d.i.l. switches can be placed in any of 4000
positions in a 64K map. No special software is
required to control the interface, a write pulse
from the processor to any of the 16 memory
locations loads the analogue multiplexer with
the four low order address bits and initiates
the conversion sequence. Sample and hold
timing is carried out on board and 60 microse-
conds later the conversion is complete. The
processor can time out or an interrupt from
the card can inform it that data is available to
be read from the same memory location that
was written to.

At present the ADC 1660 is available in
eurocard form with a 64 way indirect connec-
tor for the Acorn bus, but can be link
programmed to suit any other 64 way bus.

The ADC 1660 costs £82-00 in kit form, or
ready assembled and tested with front panel
and 34 way connector for £110-00.

Stoneage Electronics, The Cottage, 70
Albion Drive, London, E8 4LX. (254 4727).
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CORAL CARTRIDGES
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d on this page are the best possible

value for money. Th
P 2 e : 5
have eliminated large amoun y are only low in price because we

have to suffer. Th ts of selling costs that oth
- These savings a N other brands
full b 'gs are passed direc
rochures on any specific item you may beti':l\toerr‘etgtgzl‘:hv:edhave
i nd a

JvcsLQ3 £140.00

ELECTRONICS
This new range of Electronics from Videotone
redefines the words quality and value for money
to a new high.

30 watt amp MC input SA4130 £75.00
Stereo Tuner ST4120 £68.00
Cassette full features SC3200 £98.00
50 Watt amplifier WA7700 £77.00

20 Watt amplifier LA2020 £58.00

SEND FOR OUR
LATEST FREE BROCHURE

AND DETAIL LIST OF LOCAL

HP 80 Headphone £9.69
Superbly made with top flight SA_LEiO_U_ThE_TEE‘JJE-E-l-J-:(--

performance. } VIDEOTONE

NIDEOTO N El‘ 98 CROFTON PARK ROAD,

CROFTON PARK, LONDON SE4
L PRODUCTS ON
ﬂ\g‘:’ll\‘l & 00““““0“5 ‘ '
‘ BEN\ONSTN\T\BNS |

Tel: 01-690 8511/2
ALL PRICES INCLUDE VAT

HEADPHONES
HP 90 Headphone £12.65

Please send me your Direct Selling Brochure and list of sales outlets.

Name i

Address —

PE/12/80

r---
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New Year

The political New Year which opened
traditionally with the Political Party and
Trade Union conferences has every promise
of turbulence. Criticism of Government
policy reached a new crescendo, as might
be expected, but with a remarkable reversal
of roles.

It takes a bit of getting used to when we
see the more radical forces of the left
becoming the new conservatives, with the
reactionaries of the right making the pace
in forcing radical change.

We all realise that politicians and trade
union leaders need to make their views
known in reasonable force but their choice
of words and phrases is hardly consistent
with fact. Thus, while everyone admits the
need for change in industrial performance,
we have seen the verbal description of such
change progress from the neutral and
moderate term rationalisation to restructur-
ing, and now to the destruction of industry.
Similarly, the population over the same
period has moved from a comparatively
mild state of misery, via suffering and
sacrificing, to the ultimate crucifixion. The
medical metaphor is also much in vogue,
particularly on the delicate question of
whether the cure will kill the patient.

Listening to the Jeremiahs you might im-
agine that the whole nation is in extremity
whereas the truth is that the areas and in-
dustries most affected by the need for
change have been problem areas and
problem industries for decades and no
government yet has found a satisfactory
solution for them or is likely ever to do so.

On the broad economic front industry
shows no sign of ‘destruction’ although,
naturally, it is feeling the effect of economic
squeeze at home and world recession
abroad. Exports have been comfortably
ahead of imports during past months and
the aerospace and electronics industries are
not only buoyant but have record order
books. Overall, manufacturing industry out-
put has declined seven percent over a
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period of a year which embraced crippling
strikes in engineering and steel. In the cir-
cumstances a creditable performance.

On crucifixion, incomes have kept ahead
of inflation and personal savings are near, if
not at, an all-time high. And those wanting
a late continental holiday were disappoin-
ted to find planes fully booked. Of course
there is inconvenience, even hardship,
deserving of every sympathy and assistance
in individual cases, but even these hardly
merit the ‘crucifixion’ label.

Employment

Employment is the most emotive issue,
especially when presented in lurid terms as
unemployment in numbers of people rather
than percentage of the total workforce. The
electronics industry finds itself in a unique
position in this delicate area by
simultaneously creating new jobs in a new
industry while destroying existing ones in
long-established industries.

Every new advance in industrial automa-
tion developed by electronic engineers and
fabricated in an electronics plant has had a
single purpose, that of increa’jsing produc-
tivity per unit cost eisewhere. Thus, to give
but one example, a battery of program-
mable numerically-controlled machine tools
could, in theory, be supervised by a single
operator rather than having a skilled
manual operator for each machine. One of
the tragedies of British industry over the
immediate past years is that the attitude to
such changes in manufacturing practice has
been little different from that of the Lud-
dites of 169 years ago. Hence, the tardy
progress in modernisation and excesses in
over-manning which are now being rec-
tified at considerable social cost to the in-
dividual and to the nation as a whole.

At the same time the electronics industry
itself has had to readjust to new work pat-
terns resulting in changes of technology as
well as to variations in markets. On the lat-
ter, one notes that the small-boat radar
business of Decca is being discontinued by
Racal, new owners. This is no surprise and
is ‘a result of being unable to compete com-
mercially with Asian manufacture. Some
350 jobs are said to be at stake but
transfers to more profitable areas within the
Racal group and imminent retirement of
other Decca people will ease the blow and
enable most to be absorbed.

Improved technology rather than lack of
market is said to be the reason for Thorn
cut-backs at their consumer electronics
plant at Colwick. The TX9 and TX10 televi-
sion chassis were designed for easier
assembly. Not only are there far fewer com-
ponents (through LSI) but automated inser-
tion means that assembly is far less labour-
intensive.

In fact the number of people in elec-
tronics goods manufacture is increasing but
only at a fraction of the rate of growth of
cash turnover. There is still an increasing
demand for engineers and technicians but
the armies of girl assemblers once needed
for wiring up and soldering are no longer re-
quired. The circuits are now supplied
already wired in the shape of ICs and LSI

from the semiconductor manufacturers, in-
terconnected in PCBs, and are machine
soldered in final assembly.

One can't help reflecting on the good for-
tune that the British electronics industry
has remained comparatively free from Lud-
dite attitudes, otherwise it would not and
could not exist today.

Forecast

At the risk of treading hazardous ground |
still forecast continuing prosperity for the
electronics and aerospace industries. | in-
clude aerospace because of its huge elec-
tronic content. The two are interdependent,
especially in the higher and more
sophisticated branches of technology.

There will still be ups and downs, mainly
in consumer electronics (a perennial
problem) but taken as a whole, growth
curve has got to be upwards.

| base this assessment on past and pre-
sent performance of the larger well es-
tablished companies on which, like the
motor industry, many smaller companies
feed, and on continuing investment such as
the £8:5 million recently announced for ex-
pansion of GIM's plant at Glenrothes. There
is also heartening news from Inmos with a
promising development in a 16k static ram
although we must wait to see -how
technical design is converted to production
and sales.

Another favourable indicator is the ex-
hibition scene. The Farnborough Air Show
was the best for many years. The produc-
tion equipment Internepcon show in its
new home at the Brighton Conference Cen-
tre has 400 exhibitors, the greatest number
yet. Also new to Brighton this year (from
London) was the International Broadcasting
Convention packed with professional studio
and transmitting equipment from a whole
gamut of companies from Acron Video to
Zoom Television. Across the channel in
Paris the British-run Automatic Testing 80
was also a success with a complete sell-out
of space and record attendance.

There is every reason for cheer in high
technology industries. They are actively do-
ing, not just talking. They are aiso crying
out for young numerate, literate and
scientifically-minded recruits. And yet the
National Union of Teachers and the
Schools Council are reported as criticising
the proposed core curriculum which calls
for a minimum number of hours per week
to be devoted to study—of what? You
guessed right first time, the study of
mathematics, English and science.

It is now abundantly clear that
technology is the road forward. And this is
the area where we can and do sell
profitably to all countries including our own.
Not only electronics but in other high
technology areas, too..

| remain optimistic, at least for the
technology-based industries. But even
taken overall, for all industries, our export
performance has consistently improved in
cash terms over the years, more than
doubling in the ‘difficult’ years of 1975-79.
As | have often said in this column, the real
high-fliers do well in good times and bad
and there is plenty of life in the old dog yet.
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DOOR BELI..

BUILD THE WORLD FAMOUS

CHROMA-CHIME

Give your friends a warm welcome. Yes, think how

delighted and amazed they will be to hear the

musical Chroma-Chime play when they press your

button!

The Chroma-Chime uses a microcomputer to piay

24 well-known tunes. The kit is simplicity itself for

ease of construction. Absolutely everything needed

is supplied, including:

% Resistors, Capacitors,
Diodes, Transistors,

I.C. Socket and all hardware
% Texas Instruments TMS
1000 microcomputer

Y Comprehensive kit
manual with full
circuit details

Y Ready drilled and
legended PCB included

Plays 24 well-known tunes including:

Star Spangled Banner, William Tell Overture,
Greensleeves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,

plus many other popular tunes.

Y No previous microcomputer experience
necessary

 All programming retained is on chip ROM

% Fully guaranteed

% Ideal present any time

MPO027A Micro-computer chip available separately
it required. Full 24 tune spec device fully guaranteed.
Trus unique chip can be used not only for electronic door chimes

but for other projects requinng musical output:
CarHomns  Musical Boxes Alarm e )

{3
Amusement Machines  Public Address etc £4 9 o
"
07 300 veoarenrr . =B

ALL CHROMATRONICS PRODUCTS SUPPLIED WIYH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DI

CHROMATRONICS, RIVER WAY, HARLOW ESSEX
- N G I BN NS RS D SN R

Piease send me:

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.
Telephone (0279)418611

NAME

ADDRESS

PE/12/80

| enclose cheque/PO value €
or debit my ACCESS/BARCLAYCARD account no.
L _ l

[l o) o [ -]

CHHOMHTHONCS

T
|

Wilmslow
Audio

THE firm for speakers!

SEND 50p FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

AUDAX @ AUDIOMASTER @ BAKER @
BOWER & WILKINS @ CASTLE @ CELESTION
® CHARTWELL ® COLES @ DALESFORD @

DECCA @ EAGLE @ ELAC ® EMI @ FANE @
GAUSS @ GOODMANS @ HARBETH @
ISOPHON @ IM.F. @ JORDAN @ JORDAN
WATTS @ KEF @ LOWTHER @ McKENZIE @
MISSION @ MONITOR AUDIO @ MOTOROLA
® PEERLESS @ RADFORD ®@ RAM @ ROGERS @
RICHARD ALLAN @ SEAS @ SHACKMAN @ STAG
® TANNOY @ VIDEOTONE @ WHARFEDALE @

WILMSLOW AUDIO (Dept. P.E.)
SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

Tel: 0625 529599
FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC.

Tel: 0625 526213
(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS

PARNDON ELECTRONICS LTD.

44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700 (Dept. No. 21)

RESISTORS: /s Watt Carbon Film E24 range & 5% tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandoliered

and colour coded

£1-00 per hundred mixed. (Min 10 per value)
£8-50 per thousand mixed. {MiIn 50 per value)
Special stock pack. 60 values. 10 off each £5-y/

IN4148  3p each. Min order quantity - 15 items
£1-60 per hundred

DIODES:

DIL SWITCHES: Gold plated contact in fully sealed base - solve those & ;‘-‘?.
programming problems. L3

4 Way 86p each. 6 Way £1-00 each. 8 Way £1-20 each. \,{1 !

DIL SOCKETS: High quality. low profile sockets.
8pin- 10p. 14 pin- 13p. 16 pin - 15p. 18 pin - 19p. 20 pin ~ 25p.
22 pin = 29p. 24 pin - 35p. 28 pin - 39p. 40 pin - 57p.

ALL PRICES INCLUDE V.A.T. & POST & PACKING -—— NO EXTRAS
k MIN. ORDER - UK. £1-00. OVERSEAS £5 - CASH WITH ORDER PLEASE j

THIS MONTHS SNIP

*“Let us quote for your hard to get components for
PE projects’’

CLAIREX CL705HL — £4-50 ea.
PMI REF 02 — £4.00 ea.
RS ITEMS A SPECIALITY!

Send s.a.e. for priced parts list of PE projects
fmax. 4) stating month and project title.

ACE MAILTRONIX LTD
Dept. PE, 3A Commercial St.
Batley, W.Yorks. WF17 5HJ

. 4

name — =

| enclose 30p* please send catalogue

address

*refundable with future order over £5.00
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FEATURING

THANKS FOR THE MEMORY
At last our very own "‘Silicon Valley” Com-
pany, Inmos, has lifted a corner of the veil
to reveal a glimpse of the goodies to come.
In fact, the "Silicon Valley” tag with its
California connections is not strictly ac-
‘curate since the action is actually spread
between plants in Colorado Springs,
Colorado, U.S.A. and Bristol, Avon, U.K,,
with future production facilities scheduled
for a site in South Wales. But apart from its
geographical position(s) the Inmos outfit is
every inch a progeny of “Silicon Valley”,
deeply engaged in the business of produc-
ing innovative yet practical microcircuits
aimed at capturing a big slice of the billion
doltar market of the 1980s. It would be
terrifying really, if it were not for the fact
that they are doing it all for us, the poor old
British taxpayers!| Everyone who knew
anything about the deal must have been
worrying a lot about the investment of all
that hard earned money in a field where
corporate fortunes are not only.made, but
jost. There was a lot of criticism when the
deal was first announced, a lot of delay in
making the second instalment of money
available, and a long, long, wait before any
hint of a return on the investment couid be
perceived—but now at last it begins to look
like money well spent (Thank Goodness!)
The first device out of the Inmos stable, a
16K static RAM coded IMS 1400, looks
like a real winner because it employs in-
geniously different techniques to give a
memory which has a larger capacity than
any of its rivals, is faster, and is also poten-
tially cheaper to produce. innovation is the
name of the game in the cut-throat memory
market-place, as has been demonstrated by
such giants as Intel and Mostek, but in-
novation alone is not enough, the clever
new products have to be producable too,
and producable in large enough volumes to
swamp the competition. With the IMS
1400, Inmos appear to have made an ex-
cellent start. Until the IMS 1400, most
memory improvements have been made by
simply shrinking device geometries so that
more and more cells could be squeezed
onto a given area of silicon. While this has
been an important process of improvement,
it does mean that memories have been
getting more and more difficult to produce.
The Inmos approach does not depend on
scaling but on changes to the circuit design
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used for each memory cell which together
produce a more efficient element which is,
in manufacturing terms, actually simpler
than rival chips of lower capacity. The per-
formance of the IMS 1400 is adequate for
all present and projected microprocessor
and minicomputer applications, and it ex-
ceeds by a comfortable margin the perfor-
mance of today's fastest (but smaller) 4K
2147 device.

The IMS 1400 is housed in a 20 pin 0-3
inch wide package which has an extended
version of the 2147 4K pin-out. The chip
runs from a single five volt line and has a
very low power consumption of 375
milliwatts (active) and 35 milliwatts
{standby). Perhaps the most significant per-
formance feature is the access time of just
30 nanoseconds, too fast for most of to-
day’s microprocessors, but useful for other
memory applications currently filled by ex-
otic and expensive bipolar devices of much
lower capacity. As if all this alone wasn't
enough to make Inmos a blue chip invest-
ment, the designers in Colorado Springs
have hedged their bets by building in spare
columns of memory cells which can be
selected after chip fabrication by means of
fusible links which map one or more of the
spares into the active area to replace defec-
tive columns discovered during wafer test.

If future Inmos devices are as ingenious,
| think | for one will retire on the proceeds!

ELECTRIC DRAWING BOARD

You can draw pictures on a CRT in one of
two basic ways, direct vector or raster scan.
In the direct vector scheme, lines are drawn
by tracing them onto the tube face with-a
moving beam’ of electrons, in a scheme
somewhat similar to that employed by an
oscilloscope. To draw a line from A to B the
beam is turned on in position A and the
correct waveforms are applied to the X and
Y deflection. plates or coils to move the
beam so that its intersection with the dis-
play surface describes a straight line on the
screen. In raster scan on the other hand, a
beam of electrons is constantly scanning
the screen in TV raster format and the
drawing of a straight line involves no out-
of-sequence movement of the electron
beam at all. With raster graphics, the
screen is arbitrarily divided up into picture
elements as “pixels” each of which has a

j Il i J )
semlﬁnnd“mnr ELS :E'_J 000

IMS 1400 EF9365

unique bit reserved for it in the screen
memory array. To draw a straight line, the
start and end points are used to calculate
which of the bit cells in the screen memory
need to be “on”. As the raster is built up,
every memory location will be scanned in
sequence, but only those bit cells which are
“on” will cause the beam to excite the
screen phosphors. The result is a line as
before, although in this case the line may
appear jagged if the screen memory resolu-
tion is limited.

The advantage of raster graphics lies in
the fact that multicolour displays using
readily available television monitors can-be
easily constructed, whereas direct vector
systems need special long persistence
tubes and cannot easily produce mul-
ticolour pictures.

Complete raster graphics systems are
available from several manufacturers, and
are widely used for engineering design and
other similar applications where the cost is
acceptable. Resolution is typ'cally 512 x
512 pixels for a 625-line monitor, giving a
memory requirement of at least 16K bytes
per colour, a factor which has ruled out
such desirable high definition graphics for
home computer applications untif now.

Thanks to cheap dynamic memory and a
new chip from Thompson CSF, the EF
9365, all that is about to change and we
can expect to see much wider application of
the “Electric drawing board” in low cost
systems. The new chip performs many of
the functions currently performed by the
proprietary raster display systems costing
hundreds of pounds, yet it comes in a 40
pin package and will eventually cost less
than £201 Teamed with a microprocessor
and & group of dynamic RAM chips the EF
9365 will turn complex input specifications
such as vectors, symbols, shapes and
points of origin into the appropriate bit pat-
terns in the screen refresh memory. To
cater for the necessary but more mundane
alphanumeric display requirement (to label
graphics pictures for example) the Thomson
device also has an on chip character
generator for a full 96 character ASCII set.
When drawing vectors on the screen, a
mean writing rate of 1-36 milliseconds per
pixel is possible, and when this device
becomes freely available in 1981 we can
expect to see a colourful revolution in
microprocessor display peripherals.
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SPEGIAL

* INCAR ENTERTAINMENT

PE has taken a pride in bringing readers
some excellent offers over the months. Of-
fers arranged to enable the purchase of
technical products at exceptional prices.
Back in April we arranged a special offer on
Videotone speakers. That offer was so suc-
cessful that Videotone have again come up
with exceptional prices, this time on in-car-

entertainment products, just for PE readers.
We believe these products represent in-
credible value for money, and that this is one
of the best offers we have ever been able to
arrange. The equipment and speakers on
offer, shown and described here, are all
covered by a full one year guarantee and
money back facility if you are not satisfied.

AS6123 20W HiFi
GRADE
SPEAKERS
WITH 3 DRIVE
UNITS ON
SWIVEL MOUNT

-

o5 B CAR STERAE

AM/FM STEREO RADIO AND
AUTOREVERSING CASSETTE
PLAYER

AS4107 10W HIGH
QUALITY
WATERPROOFED
3 E DOOR MOUNTING

W bl SPEAKERS

AC200 STEREO 10W per channel
(max.) CASSETTE PLAYER

AC100 STEREO.7W per channel
(max.) CASSETTE PLAYER

AS6111 15W WEDGE
TYPE SPEAKERS
WITH METAL
GRILLE

" W SRR

FE Automax

ALL PRICES INGLUDE POSTAGE PACKING & VAT
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BASIC SPEC. FOR THE RADIO/CASSETTE PLAYER

AM 540 — 1605kHz, 20V sensitivity (at 20dB S/N), 455kHz i.f.
FM 88 — 108MHz, 5uV sensitivity (at 30db S/N), 10-7MHz if.,
antenna impedance 75{ unbalanced, le.d. stereo beacon,
AM/FM/FM multiplex switch.

TAPE PLAYER Autoreversing, 4 track 2 channel stereo, wow and
flutter <0.3% (WRMS), signal to noise >—40dB, crosstalk
>-40dB, lLe.d. indication of tape direction, manual tape reverse
button, fast forward and rewind.

GENERAL Qutput 7W per channel, frequency response 80Hz -
10kHz, output impedance 4 — 812, supply voltage 12V (11 — 16V
d.c.) negative earth only, tone, balance, volume and tuning con-
trols, range switch, scale illumination, size 180 x 44 x 148mm
deep, weight 1-9kg, supplied with fixings for in-dash mounting, in
line fuse holder and fuse and instructions for mounting, wiring and
operating the unit.

BASIC SPEC. FOR THE CASSETTE PLAYERS

Autostop, 4 track 2 channel stereo, wow and flutter <0:-25%
(AC200), <0-3% (AC100) WRMS, frequency response 50Hz —
12kHz, signal to noise <—45dB, fast forward time <180 sec. for
C60 cassette, output impedance 4 — 88, supply voltage 12V (11 —
16V d.c.) negative earth only, size 110 x 50 x 170mm deep
(AC100), 110 x 55 x 170mm deep (AC200), loudness +7dB
(AC200 only), supplied with fixing brackets, connecting plug, wire,
in line fuse holder and fuse and instructions for mounting, wiring
and operating, Including circuit diagram.

To: Videotone Ltd. (PE Offer), 98 Crofton Park Road,
Crofton Park, London SE4. Tel: 01-690 8511/2.

Please send me:

J auantiry DESCRIPTION pRicE |

l AM/FM RADIO CASSETTE at £42.00 l
n AC200 10W CASSETTE at £17.00

13 ACT00 7W CASSETTE at £14.50 i

l = pr/s | AS6123 20W SPEAKERS at £17.50 l
< pi/s | AS4107 10W SPEAKERS at £10.50

l g pr/s | ASB111 15W SPEAKERS at £8.50 '

| g | enclose a cheque/P.O. No: ........... for £ |
9 N

l @ made payable to Videotone Ltd. (All quoted prices '

I £ include post, packing and VAT.) '
c
]
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Crofton Park, London SE4. Tel: 01-690 8511/2.
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|( Gouwdown )

Piease check dates before setting out, as we cannot
guarantee the accuracy of the information presen-
i ted below.
Semiconductor International 80 Nov. 25-27. Metropole Convention
Centre. T1
BEX 80 Nov. 26-27. Exhibition Centre, Bristol. K
Breadboard Nov. 26—30. Royal Horticultural Halls, Westminster. T
BEX 81 Feb. 4-5. Pavilion, Bournemouth. K
Microsystems 81 (exhibition and conference) March 11-13. Wembley
Conf. Centre, London. Z1
INSPEX 1981 March 16-20. NEC, Birmingham. Z 1
Seminex 81 (seminars only) March 23-27. Imperial College, London.
H1
BEX 81 March 25-26. Metropole, Brighton. K
The Northern Electronic Test & Measurement Exhibition 81 March
31-April 2. Wythenshawe Forum, Manchester. T
Laboratory 81 April 1-2. Glasgow. I
BEX 81 April 8-9. Centre Hotel, Liverpool. K
Laboratory 81 April 8—9. Manchester. I
All Electronics Show 81 April 22-24. -Grosvenor Ho., Park Lane,
London. F1
Computer Graphics 1981 April 28-30. The Barbican Centre, London.
(0]

BEX 81 April 29-30. Dragonara Hotel, Leeds. K

Entertainment 81 May 9-17 (weekday mornings trade only). NEC,
Birmingham. B2

The European Consumer Electronics Show 81
Nuremberg, West Germany. I

The European Consumer Electronics Show 81 May 10-13, Nuremburg
Fair Centre. W. Germany. (Trade) I

BEX Train May 11-22. Calling at: Cambridge, Norwich, Leicester,
Sheffield, Newcastle, Middlesbrough, Hull, Nottingham, Reading and
Portsmouth. K

Defence Components Expo 81 May 12-14. Brighton Metropole. I
Scotelex 81 June 2-4. Royal Highland Exhibition Hall, Ingliston,
Edinburgh. Al

Semlab 81 June 2-5. Grand Hall, Olympia, London. The international
scientific, educational; medical and industrial laboratory equipment
exhibition. (Trade) I

Transducer Tempcon 81 June 9-11. Wembley Conf. Centre, London.
T

Components 81 (Electronics Components Industry Fair) June 9-12.
Earls Court, London. I

International Word Processing Exhibiton & Conf. 81 June 23-26.
Wembley Conf. Centre, London. Z

Solar Energy Exhibition Aug.23-28, 1981. Brighton. M

Laboratory 81 Sept. 8—10. Grosvenor Ho., Park Lane, London. I
International Business Show 81 Oct. 20-29. NEC, Birmingham. A2
Electronics 82 (Sub-titles International Electronics Control and
Instruments Exhibition) May 24-28, 1982. NEC. 1

May 10-13.

I  Industrial Trade Fairs. £ 021-705 6707

K Douglas Temple Studios. 1046 Old Christchurch Road,

Bournemouth

M  Montbuild. { 01-486 1951

O Online Conferences. { 0895 39262

T  Trident International Exhibitions. £ 0822 4671

A1l Institute of Electronics. £ 0706 43661

H1 Seminex Ltd. { 0892

T1 Kiver Communications UK, Millbank House, 171-185 Ewell
Road, Surbiton, Surrey KT6 6AX.

Z1 [IPC Exhibitions Ltd., 40 Bowling Green Lane, London ECIR

ONE. § 01-837 3636

Hart Browne & Curtis Ltd., 29 Sackville Street, Piccadilly,

London WIX IDR. £ 01-439 8556

B2 Brintex Exhibitions Ltd., 178-202 Great Portland Street, London
W IN 6NH. ¢ 01-637 2400

A2
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«COMPONENTS . . .

Reasistors

R1,R36 47k
R2, R20,

R30 100k
R3,R5 1k
R4, R27,

R28 18k
R6, R26 10M
R7-R10,
R12,R25 1M
R11,R19 220k
R13 9M
R14 900k
R15 90k
R16 9k

Carbon film 5% (2 off)

Carbon fitm 5% (3 off)
Carbon film 5% (2 off)

Carbon film 5% (3 off)
Carbon film 5% {2 off}

Carbon film 5% (6 off)
Carbon film 5% {2 off)
Metal film 0-25%
Metal film 0-25%
Metal film 0.25%
Metal film 0.-25%

R17 900R Metal film 0-25%

R18 100R Meta! film 0-1%

R21 VDR 400V

R22 VDR 400V

R23 VDR 400V

R24 10mQ P.c.b. integral

R29 6k8 Carbon film 5%

R31 Thermistor PTC, 1k, 260V a.c.

R32 100k Carbon film 5%

R33 470R Carbon film 5%

R34, R45 3k3 Carbon fitm 5% (2 off)

R35, R39,

R41, R44,

R46,R47 10k

R37,R38 27k

R40, R50 1k

R42 2k2

R43 4k7

R48 6k8

R49 910k
Variable Resistors

VR1 2k

VR2-VR4 5k
Capacitors

C1,C14 220n Polyester (2 off)

470n Polyester

Carbon film 5% (6 off}
Carbon film 5% (2 off}
Carbon film 5% (2 off}
Carbon film 5%
Carbon film 5%
Carbon film 5%
Carbon film 5%

Multiturn cermet
Multiturn cermet (3 off)

Polyester {5 off}
Polyester (2 off)
Polystyrene

sampled by R26 then filtered by R30 and C12. The op-amp
has a j.f.e.t. input resulting in high input impedance, and the
supply current is typically 250uA, which makes it ideal for
battery operation.

The circuit is mean-sensing and calibrated to indicate the
r.m.s. value of sine wave inputs by adjustment of VR2.

{c) RESISTANCE MEASUREMENT

One method of measuring an unknown resistor is to apply
a constant current and measure the voltage developed
across the resistor. The PE DMM used such a method but
the Microtune with its increased space to provide more in-
tricate switching, uses a more streamlined method of
resistance measurement. The Intersil 7106 analogue inputs
are fully differential as are the reference voltage inputs. In
the normal mode of operation a fixed reference voltage is ap-
plied to the 7106 and the signal input voltage is measured
as a ratio of the reference voltage and the digital reading is

1000a\&;—-80 that with a 100mV reference, an input of
ref.

100mV would be read as 100-0. For resistance measure-
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C13 10u
c8 20n
C16,C17 22u

Semiconductors
D1 IN4OO4
D2-DS, 2
D8, D10,
D11 IN4148 (7 off)
D6, D7 5V6 {2 off)
D9 2V7
TR1
TR2
IC1
1C2
IC3 Teledyne 9491 or Ferranti ZN423
1C4 4070
IC5 TLOG1
1C6 LM2907-8
IC7 LM324N

Switches
S1-S5 4PDT
8PDT
4PDT All ingerlocked
DPDT
6PDT
DPDT

Tantalum bead 16V (3 off}
Ceramic disc 2,000V
Tantalum bead 16V (2 off)

Alt interlocked, Bank 1

Miscellaneous
Strips of 20-way soldercom pins (2 off}
Nylon soldercon nests {2 off}
20mm p.c.b. fuse clips + 2A fuse
PP7 batteries and connectors (2 off}
Printed circuit boards {3 off)
15-way p.c.b. mounting socket
10-way p.c.b. mounting plugs {2 with long pins} (4 off}
Ribbon cable, 10-way with end sockets
Through-board pins (22 off)
4mm input terminals {2 red, 1 black) (3 off}
Springs (2 off}, nuts and screws etc.
Case kit, comprising top, bottom, front panel, rear
panel, sides/carrying handle, four feet with screws.

Constructors’ Note
A complete kit of all parts for the PE Microtune,
including batteries and test leads is available from
Lascar Electronics Ltd., Unit 1, Thomasin Road, Burnt
Mills, Basildon, Essex S§13 1LH, price £69.80 which
includes p&p and VAT. A calibration and fault finding
service will also be offered.

ment the arrangement shown in Fig. 2 may be used.

The bandgap reference |C3 forms a stable voltage source
which is applied across the reference resistor Rr and the un-
known resistor Rx.

The voltage developed across each resistor is dependent
upon the ratio of the two resistors and the ratiometric
method of operation of the 7106 permits the value of the
unknown resistor to be read directly.

Rx

Reading = 1000 Rr

The reference resistor is selected from the input voltage
attenuator resistors, to avoid expensive duplication, by S2-
S5 and is in reverse order to the voltage settings. The value
of Rx is 1009 for the 20002 range, 10k for the 20kQ2 range
etc.

A simplified form of the instrument circuit with the 200Q
range selected for resistance measurement is shown in Fig.
3 to clarify the switching.

Resistance measurements should not be made on live cir-
cuits, however protection is included to prevent damage to
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COMMON
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_L. DISTRIBUTOR
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Fig. 2. Ratiometric resistance Fig. 4. Ignition system triggering

measurement
+9Y
REF I
R16
9k
R15
90k 2 w
R20
T 100k
LD TR2
900k MPSAL2 IC1
7106
INPUT HI R31
> R13 *
oa % COMMON
IN HI
°
Sta g e 30
IN LD
INPUT LO 20 e
-~ = 32
b 3 OMMON
%/A Iu
ov

Fig. 3. Switch configuration for resistance 20012 range

the instrument against applied high voltages. Transistor TR2
will turn on at approximately 10V and shunt the applied
voltage. Thermistor R31 has a nominal value of 1kQ at room
temperature, but when TR2 draws current through R31 the
thermistor temperature rises and due to the positive tem-
perature coefficient the resistance increases so limiting the
input current.

(d) R.P.M. MEASUREMENT

The measurement of engine r.p.m. can be very useful
when servicing cars and we shall see later that specific tests
carried out whilst monitoring the speed of an engine enable
its efficiency to be optimised.

Although the internal combustion engine has changed
very little over the years, there have been distinct changes in
the area of the ignition system. A large number of new vehi-
cles still employ the conventional contact breaker, driven
from the distributor, to trigger the ignition coil and hence
produce h.t. voltage to the sparking plugs. However, an in-
creasing number of engines are being fitted with electronic
ignition units usually triggered by the contact breaker, and
capable of producing higher voltage at the sparking plugs
from lower supply voltages. Some electronic ignition
systems dispense with the mechanical contact breaker and
are triggered by a Hall effect switch which detects the pass-
ing of a magnetic vane to control the timing. Amidst the
variety of ignition systems, one component usually remains
unchanged and that is the ignition coil. By monitoring the
triggering of the ignition coil, measurement of engine r.p.m.
may be made without the need for expensive transducers.

Fig. 4 shows the simplified ignition arrangement of a
negative earth vehicle,

30

For a four-stroke engine, the distributor shaft rotates at
half the speed of the crankshaft and the number of trigger
pulses applied to the ignition coil is given by:

Pulses/Min — [P-M: X number of cylinders

2
alternatively, ]
Fipsm, = Pulses/Min x 2

"~ Number of cylinders

Therefore, for a given engine, the r.p.m. varies linearly
with the pulses/min applied to the ignition coil.

Measurement of the pulse rate is most easily carried out
by conversion to an analogue voltage with a frequency-to-
voltage convertor and then measuring the d.c. voltage on the
7 106-based voltmeter.

The basic diode pump circuit is dependent upon pulse
width and amplitude but may be improved by feeding it from
monostable which delivers a pulse of fixed amplitude and
duration each time the ignition coil is triggered.

Integrated circuit IC6 is a monolithic frequency-to-voltage
convertor based upon a charge pump whose output voltage
is buffered by an op-amp.

Due to the ignition coil inductance, high transient voltages
can be found superimposed upon the normal 12V trigger
pulse on the coil primary and the input voltage to the f/v con-
vertor is clipped by R32 and D6. The input signal is fed
through C14 as the comparator input is required to pass
through zero to ensure correct triggering. The output voltage
of the LM2907 is referenced to its power supply zero volt
line but the 7106 input is not able to operate down to its
zero volt line, therefore a separate supply is used -for the
tachometer section. Output voltage is proportional to timing
capacitor C15 and load resistor R34 + VR3, whereas filter
capacitor C16 suppresses ripple but will also lengthen the
convertor response time. Resistors R49 and R36-R38 form
an attenuator to reduce the output voltage when switching
between 4, 6 and 8 cylinders, since r.p.m. is inversely
proportional to the number of cylinders as shown earlier. Full
scale output of IC6 is set at 2V.

The normal range-switch selection of decimal points is
overriden on engine functions by S8b, and S11b sets the
d.p. for 19-99 (x 1000) r.p.m. for 4, 6 or 8 cylinders.

(e) DWELL MEASUREMENT

Each vehicle has a specific dwell angle quoted for the dis-
tributor and is the angle through which the contact breaker
cam rotates whilst the points are closed. Adjustment of the
dwell angle is very important to ensure correct combustion
and the angle may be measured by c’omparing the points
open time to points closed time, or duty cycle. The cam has
a number of lobes equal to the number of cylinders such that
a four cylinder engine will have four lobes spaced 90° apart
and the dwell angle is usually slightly less than two-thirds of
the cam lobe angle.

Dwell angle = cam lobe angle x

100%—Duty Cycle
100%

The instrument is connected to the same coil primary con-
nection as used when measuring r.p.m. and the input voltage
is fed to IC7 which is an LM 324 quad op-amp. The first
stage acts as a comparator whose threshold voltage is set at
approximately 1V by R39 and D8. The rectangular output of
IC7a is an inversion of the input such that the points-closed
time is active “high” and clipped to constant amplitude by
R40 and D9.

The clipped signal is integrated by R41 and C17 to obtain
the average value which is then buffered by IC7b and the
600mV offset is removed by D10. The output voltage is
adjusted by R42, R43 and VR4 to produce a 2V fs.d.
proportional to dwell angle.

NEXT MONTH: Construction and Use.
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T is some twenty years since the first commercial attempts
were made to simulate the role of a drummer using
electronic principles, and despite continuous criticism of
monotony and lack of instrument quality the utilisation of
this type of musical aid has grown enormously to the present
time where, in addition to almost universal incorporation
into commercial electronic organs, it is used by Spanish
guitarists in Tenerife, Greek singers in London restaurants,
Scottish dancers and by practice musicians anywhere.

DEVELOPMENT

Basic design philosophy has changed little over the
twenty years but the method of realisation has altered con-
tinuously along with the advances made in semiconductor
technology. Ignoring tape playback systems early rhythm
generators contained a limited number of simple patterns
programmed during construction by a diode matrix. This
type of system has had a long life and to many musicians its
pattern simplicity is still preferable to many of the later “ad-
vancements’’. The advent of high capacity semiconductor
memories seemed to provide the perfect answer to rhythm
pattern generation—four, eight, twelve, sixteen rhythms on
a single chip—then twenty four or more plus extra instru-
ments and measures per bar using multiple chips.

All this looked marvellous, however the technique depen-
ded on the fixing of the patterns and instrument channels
during the latter stages of manufacture of the integrated cir-
cuits and what i.c. manufacturer or commercial electronic

~ <~ CONTROL RHY THM

RiM
SHOT /ionc
\.‘\< MBAL

STICK PROG. A+B

@ BRUSH @ OFF @ 37+B

L-A CONT. 7A+8

TEMPO INSTRY  CYMBAL SEQUENCE
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musical instrument design house could resist putting in the
most complex patterns possible to give his equipment the
gimmick appeal required by the general public. Hence the
next generation of design realisation known as “Cancel But-
tons”. This allows a degree of low pass gimmick filtering and
there present systems have rested.

The ability to ieave the programming function to the musi-
cian has been restricted by the relatively slower develop-
ment of read/write memories, commonly known as RAMs,
as opposed to read only memories, or ROMs. This situation
has only fairly recently changed in two important respects,
the size of RAM available at an economic price and the
standby power required to retain the patterns in an easily
reprogrammable memory between periods of active use. The
CMOS technique of semiconductor manufacture now gives
reasonably low cost i.c.s which may be easily configured
to give a 4096 bit capacity, similar to the common
preprogrammed rhythm generator ROMs, with instant user
programming and reprogramming capabilities and a standby
data storage current of a few microamps.

The PE Master Rhythm makes use of this type of in-
tegrated circuit to give a small easily constructed rhythm
generator on two p.c.b.s which is completely under the
programme control of the musician. At the end of the series
a full set of patterns wiil be given which may be used by the
constructor to gain familiarity with the operation of the in-
strument. These are open to experiment and can be used as
a base for further rhythms.

SECTION
SELECT
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Control Facilities
RHYTHM PATTERN SELECTION—Twelve Dual Section
Positions.

Measures Per Section

Switch Positions (A and B)

One to four Twelve or sixteen
Five to eight Sixteen

Nine and ten Thirty two

Eleven and twelve Twenty four or thirty two

Section and Sequence Operation (Two switches)

Section Sequence Section
Switch Switch in
Position Position Operation
One Any A only
Two Any B only
Three One A then B
Three Two 3A then B
Three Three 7A then B

Cymbal Control (Three positions)
Switched—{1) Play programme, {2) Off, {3) Continuous.

SCOPE OF THE INSTRUMENT

This instrument is capable of storing between twelve and
twenty four selectable rhythmic patterns, invented, modified,
and entered by the operator onto eight instrument tracks. A
three position “Instrumentation” control expands the num-
ber of instruments available to twelve, grouped into sounds
typical of playing with drumsticks, brushes, or on Latin
American bongos and claves. The incorporation of pattern
sections containing twelve, sixteen, twenty four, and thirty
two measures per section, coupled with dual section selec-
tion on the main “Rhythm Select” control which allows a
continuous pattern of up to sixty four measures, a wide
range of complex patterns may be reproduced.

RHYTHM CAPACITY

Each position .of the “Rhythm Select” control selects a
portion of the memory, split into two sections A and B. The
“Section Selector” switch can isolate each section which
may therefore contain totally different repeating patterns for
a maximum capacity of twenty four discrete rhythms.
However the two sections may be programmed with related
rhythms, the B section for example containing a drum roll
pattern or turn-round riff which will only be played if the
“Section Selector” is set to the “B” or “Sequence’” position.
In the latter case the sequencer switch will determine how
often the B pattern appears which on the first eight rhythms
can be switched to alternate bars, four bar repetition, or
eight bar repetition. Rhythm positions nine to twelve contain
double length patterns—i.e. twenty four or thirty two
measures per section, and whilst the longer sections may be
used to give more measures per bar, they may also be
programmed as two bars each which extends the maximum
sequence to sixteen bars.

PLAY MODE

When the instrument is set in the play mode depression of
the “Play” switch starts the rhythm sequence which con-
tinues until “Rest” is depressed. The start of the pattern is
indicated by a pulse on the |.e.d. Restart will always be at the
commencement of the pattern and sequence, and the “Sec-
tion Selector” and “Sequence” switches may be altered at
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SPECIFICATION

Program Control (Ten positions)
Program (write) Tracks—Eight
Play {read) Mode—Two positions

Instrumentation (Three position control)

TRACK STICK BRUSH L-A

Eight Accent Accent Accent
Seven Short Cymbal Short Cymbal  Short Cymbal
Six Long Cymbal Long Cymbal Long Cymba!
Five Rim-Shot Short Brush Claves

Four Snare Drum Long Brush High Bongo
Three High Tom-Tom High Tom-Tom Low Bongo
Two Low Tom-Tom Low Tom-Tom Conga Drum
One Bass Drum Bass Drum Bass Drum

Memory Capacity—4,096 bits configuredas 512 x 8
Power Source—4 x HP7 or similar

Operating Current—Typically less than 10mA
Standby Current—Typically less than 10uA

Nominal Output—100mV into 50kilohm
Approx. Dimensions—8%in x 5in x 2}in

any time during the play condition without disturbance to
the synchronisation of the rhythm. The “Instrumentation”
and “"Cymbal” switch positions may also be altered during
performance to introduce further variety as required.

INSTRUMENTATION

The memory system can be considered as an eight track
digital recorder in which recording is executed one track at a
time and playback occurs on eight simultaneously. Using the
“Instrumentation’” control the eight tracks may be fed to one
of three groups of instruments as shown in the specification.
The instruments will be familiar to the reader except possibly
for “Accent” which allows a degree of dynamics to be in-
troduced into rhythm patterns giving a more realistic result.

The “Cymbal” control normally selects the pattern con-
tained on the relevant programmed track, but it also has
positions to either cancel sound from the “Short Cymbal” or
cause it to operate continuously—e.g. in a 16s mode.

PROGRAM MODE

The program mode is automatically attained by moving
the “Program Control” to any of the eight instrument track
positions. Prior to carrying out this operation the Master
Rhythm should be run in the play mode and the “‘Rest” but-
ton depressed to ensure that the rhythm pattern is at its
starting point. This will be indicated by illumination of the
l.e.d. as the program mode is selected. During programming
the ““Sequence” control should be in-the “A+B" position and
the operator can choose to programme “A” and “B" either
separately or together by the position of the “Section
Select” control.

The “instrumentation” and “Cymbal” switches can be set
to any position during programming. Corresponding instru-
ment sounds will be heard as the rhythm pattern is
developed, but the sounds on piayback will be determined
by the switch settings at that time.

When an instrument track is selected on the “Program
Control”, depression of the ““Play” button dictates that the
relevant instrument will play during that measure of the pat-
tern: Depression of the “Rest” button keeps the instrument
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silent for the corresponding measure. Thus for four beats on
sixteen measures per bar the pattern of one “Play” plus
three “Rest’” is pressed four times. In formulating a complete
rhythm this action is repeated on each of the eight instru-
ment tracks, an operation which soon becomes very quick.
An individual track may be chosen for modification at any
time without disturbing the other tracks. All instruments
previously programmed plus the instrument under current
modification, play during programming which allows a con-
tinuous audible check on the growing rhythm pattern.

PATTERN STORAGE

The play mode is automatically regained by turning the
“Program Control” to either of its extreme switch positions,
and the programmed information will be retained in the
memory until modified, provided that the battery continues
to give the required standing storage current of typically 5uA
and does not fall below 2V, which represents virtually a shelf
life condition for the battery. When a battery change
becomes necessary, indicated by a loss of instrument
quality, the battery may be removed for up to five minutes
without the loss of the rhythm patterns.

MEMORY OPERATION

The heart of the unit is the block of four CMOS memories
type 5101. These are 22 pin packaged devices each con-
taining 1024 ‘'memory cells arranged as 256 rows four
columns wide. By interconnecting the four integrated cir-
cuits in a series parallel configuration the final memory has
512 rows, eight columns wide.

Fig. 1 shows the operation of a single 5101 in simplified
form, indicating that the chip consists of a set of memory
cells plus control circuits. Each row in the memory has a uni-
que address which can be selected by the voltages present
on eight address lines due to the normal binary relationship
of 28 = 256. Thus for one combination of address input
voltages only one row will be selected. In the unit some of
the address lines are connected to the “Rhythm Select”
switch which defines the row at which the pattern will start,
whilst the others are connected, via the “Section” and
“Sequencge” switch logic, to a counter which automatically
increments the row selection process up to the point at
which the pattern is intended to be repeated.

When a row is selected the four corresponding memory
cells are potentially available at both inputs and outputs. A
read/write control line ensures that information can be put
into the memory only when the control line voltage is low,
and this is inserted on the rows (measures) as required using
a positive voltage equal to the supply to indicate that an in-
strument requires to be played. On playback, with the
read/write control line high, pulses will appear at the outputs
to drive the instrument circuits when required.

Two chip selection control lines are also provided in the
5101, one of which, CE1, causes the chip to be active when
its input is low and the: other, CE2, when high. Unless both
inputs are in the corresponding active states the chip pre-
sents an open circuit at its outputs preventing any influence
on other chips which may be connected into the system.
Thus CET is used in a similar manner to the address lines
allowing selection of only the first pair of i.c.s with 256 rows
and eight columns, or only the second pair of itc.s with a
further 256 rows giving 512 total. CE2 is used by the
system clock which beats at one pulse per musical measure,
to pulse the chosen address to give the output drive pulses
to the instruments.

The remaining connections to the memory are its single
supply and ground plus the grounding of pin 18, OD, which
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is not used in this application. The relative timing and
periods of various activities in this integrated circuit are im-
portant and are covered by the detailed circuitry.

SYSTEM OPERATION

A schematic of the system is given in Fig. 2, ignoring the
detailed operation of the memory. The mode detector senses
whether the “Program Control” switch is in either of the two
play positions and signals the mode switching circuitry ac-
cordingly. This holds the read/write control voltage up to en-
sure that when the “Play” key is pressed, and its output
latched, the clock will start and be fed through the counter,
"Sequence’” and “Section Select”’ switches, to the memory
address inputs, coupled with the fixed starting address
determined by the position of the "Rhythm Select” switch. A
pulse is also transmitted to the chip select inputs CE2 for
each measure within the rhythm pattern, and the down beat
indicator is pulsed for each twelve or sixteen measure
period. The memory output pulses are fed to the instruments
via the “Instrumentation” and “Cymbal” selectors where
applicable.
~ When the “Program Control” is in an instrument track
position the mode detector gives a high output which sets
the mode switching circuitry such that the counter is discon-
nected frqm the clock but incfements on each depression of
the "Play” or "Rest” key. High and low level signals
corresponding to play and rest respectively pass through the
“Program Control” switch to the instrument track selected
and replace the level previously stored in that memory cell
as a falling pulse is applied to the read/write control input

‘from the mode switching network. The instrument tracks not

selected at this time retain the previously recorded informa-
tion due to the prior state feedback network.

CONTROL CIRCUITS

The complete control circuit detail is shown in Fig. 3.
NAND gates IC1c and IC1d form the latch, one output of
which is fed to the “Program Control” switch. Resistor
network R17 and R18 produces a voltage of approximately
3V at the inputs to the two comparators which make up the
mode detector, leading to a detector output of approximately
6V. However when the “Program Control’’ switch is in either
of the “Play” positions the resistor network is overcome and
the detector input becomes OV or 6V dependent on the state
of the latch connected to “Play” and “‘Rest” keys. In either
case the detector output becomes zero which prevents any
signals passing through IC2b to the write ‘enable portion of
the circuit. Under these circumstances the clock, which
comprises IC1a and IC1b, is connected via IC2¢c and IC2d to

MEMORY CONTROL

CELLS CIRCUITS
| Weuts. -
1 42 13 e A l6)
1 f— A
{8} {11} H3M15) AOFESE Sl
SELECTION [*—— As
fo—— AL 121) | EIGHT
-— -— —— 0 [ERERESS
jo—— A5 {2}
>—A (3}
bo—— Ag {4)
CE1 (19)1 SELECT
L CHIP -r—[—
. ELECTION |
0, 0, 03 0 256 ROWS CE2 [117) SELECT
1oy 1216) (16} i I
OUTPUTS
REA} R/wuo)-L
WRITE WRITE

Fig. 1. Showing simplified operation of a 5101
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; Fig. 2. Schematic of Master Rhythm

the counter input. Depression of the "Rest” key will reset the
complete counter through IC3b, IC3a and D12, whilst the
“Play’* key will start the clock.

The counter consists of eight synchronously switched
divider stages, the first four of which are decoded by diodes
D5 to D8 to produce down beat indicator pulses in conjunc-
tion with D4. Outputs from the third and fourth dividers are
decoded by diodes D10 and D9 to produce reset signals on
the first four counters via D11 after every twelfth measure
when R33 is raised by selection of a twelve measure
category rhythm. The last four stages of the counter are
decoded by diodes D13 to D20 which link with the
“Sequence” select switch S5 to pass sequence address in-
formation via the ““Section Select” switch $6. Counter out-
puts provide the incrementing address information required
by the memory, whilst the fixed starting addresses are
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provided through diodes D27 to D41 from the “Rhythrh
Select” switch. As described earlier the memories work in
pairs, IC6 plus IC8 and IC7 plus IC9. The changeover chip
enable signals CE1 are provided in opposlite sense through
the inverter IC3c. _

When the “Program Control” is in an instrument track
position the high output from the mode detector prevents
the passage of the clock through IC2c and enables 1C2b to
pass the pulses, which occur at the output of IC2a each time
either the ""Play’’ or “Rest” key is depressed, forward to 1C2d
and IC4c. The former provides the stepped clock required
during the programming operation whilst the latter provides
a negative sense write enable pulse timed by R6/C4 and
R10/C5. The prior state feedback network consists of
resistors R20 to R27 which protect the information on the
non-operative tracks during programming.
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CONTROL P.C.B.

From the photograph it can be seen that in addition to
containing the control circuitry the Control p.c.b. acts as a
mechanical support for all switches and the “’Level,” “Tone,”
and “Tempo” potentiometers. Diode D24 is shown in
brackets and is the twelve measure connection for position 4
on the “"Rhythm Select” switch. Since the sample pattern
given later for rhythm 4 is based on sixteen measures this
diode is omitted. The corresponding twelve measure diodes
for positions 1, 2, 3, 11 and 12 are D21, D22, D23, D25
and D26 respectively and may be omitted as required.
Rhythms 5 to 10 inclusive are permanently arranged on a
sixteen measure basis.

ASSEMBLING THE P.C.B.

The Control p.c.b. has a considerable number of intercon-
nection tracks and it is advisable to inspect closely the p.c.b.
before proceeding, particularly ensuring that bridges are not
present between the memory tracks or the large switch
pads. Figs. 4 and 5 show the track layout and component
overlay for the p.c.b.

The twelve terminal pins should first be inserted in the
board, note that many of the interconnections are made
from the rear of the p.c.b. where pins are not required. All
resistors and diodes can be inserted and soldered next. It is
advisable to use a small soldering iron with a maximum bit
size of 3/32in, and in particular it will be found to help if 22
s.w.g. solder is used rather than thicker varieties which
aggravate the possibility of solder bridges. Wire links can
be inserted after soldering the i.c. sockets, advisable
throughout, followed by the capacitors.

The three position switches are pushed into the holes in
the p.c.b. and are a tight fit. The “Sequence” switch requires
two tags to be cut off before insertion and care should be
taken not to damage the switches. However it is important
for front panel alignment that the switches should seat on
the p.c.b. and it may be necessary to slightly increase the
size of the switch tag mounting holes due to the mechanical
spread on the switches. To assist in later alignment of the
front panel it is also suggested that at this stage the l.e.d. is
soldered temporarily some 0-5in off the p.c.b. The "Play”

and “Rest” keys should be easy to locate with the four pin

fixing provided.
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Fig. 6. Wiring
connections
to §9

TO INSTRUMENT PC.B.
+ 6V

ROTARY SWITCHES

- The rotary switches are single pole, twelve position, and
when supplied they have a small metal ring, concentric with
the shaft, which can be repositioned to alter the switching
compass. In the case of the “Rhythm Select” switch the ring
should be removed completely to allow the full twelve posi-
tions to be used. The “Program Control” should be set to
give ten positions by adjustment of the ring position to its
second slot.

Wiring of the rotary switches to the p.c.b. is carried out
from the track side using single core tinned wire of 22 s.w.g.
The numbers enclosed by squares on the component ident
side of the p.c.b. correspond with the switch tag numbers.
Note that pins 1 and 10 on the “Program Control” switch
are shorted together and that the connection points for the
centre keys are some distance away requiring insylation.
These are marked [SEL] for the Selector Switch and
for the “Program Control” switch. It is also worth noting
that tag 8 on the “"Rhythm Select” switch and tags 11 and
12 on the ""Program Control” do not have connections to the
p.c.b.

POTENTIOMETERS

The “Tempo” control is soldered to the three pads on the
p.c.b. again using wire links, whereas the potentiometer sec-
tions of the “Level” and "Tone” controls are later connected
to the instrument p.c.b. only. Fig. 6 shows all the connec-
tions, from the switch S9 integral with the ‘Level” control
VR2, to the control p.c.b. supply points. These are important
since they control the standby system in addition to.
switching on the main operating power.
Next Month: Instrumentation and setting up
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CHRISTMAS TIME PRESENTS

Great gifts at giveaway prices. Foryourfamily. Yourfriends. Oryourself.

SEIKO QUARTZ CALCULATOR/ALARM

Only £49.95 + 85p p&p

Continuous display of hours, minutes, seconds with day, alarm
indicators. Optional display: month, date, AM/PM with day
indicator. Calculator (16 key) performs arithmetic, percentage,
constant and power calculations. 12 hour alarm with AM/PM
indication, rings twice a second for 10 seconds, then four times
a second for 10 seconds. Display flashes as battery life nears
end. Back light. Water resistant. Adjustable stainless steel
strap.

MITRAD MD605 QUARTZ LADIES MUSICAL ALARM
CHRONO Only £11.95 + 85p p&p

Continuous display of hours, minutes, seconds. Optional
display: day, date, month. Auto calendar. Chronograph with
lap timing facilities to /10 sec. 24 hour alarm plays 30 seconds
of Beethoven's ‘Fur Elise’. Back light. Infinitely adjustable
stainless steel strap.

MITRAD MD610 QUARTZ GENTLEMAN’S MELODY
ALARM Only £16.95 + 85p p&p

Case thickness only 5mm. Continuous display of hours,
minutes, seconds with date and mode indications. ‘Running
horse’ chronograph to %o sec. 12 hour alarm plays 30
seconds of ‘Yellow Rose of Texas'. Back light. Infinitely
adjustable stainless steel strap.
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MITRAD PEN WATCH Only £11.15 + 85p p&p

Elegant stainless steel ballpoint pen combined with a quartz
precision timepiece. The five function LCD watch displays
hours, minutes, seconds, month and date and has a com-
puterised four year date memory. In presentation case with
spare pen refill.

From the collection of 12 month guaranteed leading make products offered through Mitrad’s 7
day distribution system and backed by Mitrad’s own service organisation. For complete
product range, ring or write for catalogue. Trade price list available for bulk buyers.

M ITM D The Premier mail order house specialising in
quality products and superior after-sales care.
. § B N _§ N N N _§ N N N _§N _§N _§N _§N _§N _§N ]
| To: Mitrad, 68-70 High Street, Kettering, Northants. Please send me:
| O seiko Calculator/Alamm at£50.801inc.p&p [ MD60S at£12.80 inc p&p |
O Mpe10at£17.80incpép [ PenWatch(es)at£12.00 inc p&p

I Total value of my order £ [r—
| enclose cheque/PO or debit my Access/Barclaycard B &

No. Signature
| Name (block letters please)
| Address
| PE/12/80
& Credit card holders may-telephone (0536) 522024 24 hours a day stating card
| number for immediate attention. Al orders despatched within 7 days. Delivery

subject to availability. Full refund if not completely satisfied. Mitrad. Registered in

!_/4}/’41..51'“2"2@-----------1

Mitrad, 68-70 High Street, Kettering, Northants.
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LTHOUGH designed to interface a Nascom 1 microcom-
puter with a KSR33 Teletypewriter, this current loop
needs very little or no modification to suit other printers and
microcomputers with 20mA serial output. The circuit is in
three sections; power supply, opto-isolator, and 20mA (or
60mA) current loop mounted on a single, easily drawn p.c.b.

POWER SUPPLY

On test it was found that 400mA at 9V was more than
sufficient to activate the selector magnet of the teletype,
normal being 500mA at 20V. A 14.5V 500mA transformer
was chosen to power the circuit, as these are easily ob-
tainable for a very modest outlay, as are the 1A bridge rec-
tifier, 1000uF 40V electrolytic capacitor and 13-5V Zener
diode, all of which provide a stabilised power supply. With
the exception of the transformer, the components are
mounted on the p.c.b.

OPTO-ISOLATOR

R1 is chosen to protect the l.e.d. and any resistance value
between 470 and 1k should be sufficient. The reverse-
parallel diode D5 bypasses negative peaks across the l.e.d.
The light emitted by the l.e.d. causes current to flow through
the photo-transistor, which is amplified by TR1 and TR2. The
high gain causes a square wave to appear at the collector of
TR2. VR1 is used to adjust the current to 20mA or 60mA as
required. It also serves as a final adjustment to achieve
500mA at the output to the printer selector magnet.

Similar to those installed in
converted teletypes, enhancing
the price by anything up to £80,
yet can be built for only a few
pounds

CURRENT LOOP

TR3 and TR4 can be any power transistors of the 3053
and 3055 n.p.n. types respectively. D7 can be any 1 or 2A"
diode. Because of the heat generated around the junction of
R9 and R10, R7, R8 and R9 should be 2 to 4 Watt
wirewound resistors and R10 a 10 Watt wirewound. These
resistors run much cooler when the selector magnet is con-
nected than they do whilst under test before installation. R6
might require changing to adjust the current gain to produce
500maA at the output.

40
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[ TR3

3053
{or sim]

10k
ADJUST FOR
20m A

Lk7
D

For a mark input a positive current is applied to the anode
of D2. This provides a positive bias to the base of TR3 which
overcomes the normal riegative bias supplied through R5
and stabilised by D5. TR3 will turn off as the increasing
positive current reaches one half of its final value. The collec-
tor of TR3 then goes negative and this negative potential is
applied to the base of TR4 which turns TR4 on. R8 provides
emitter bias to TR3 and supplies a regenerative action to the
transistor. '

The selector magnet of the teletype is connected between
the collector of TR4 and the junction of R9, R10. On marks
the current rises to 500mA and energises the magnet. On
spaces the positive input bias decreases and TR3 is turned
on at the half line current point by negative bias through R5.
The collector of TR3 rises towards a zero potential, applying
reverse bias to TR4, de-energising the magnet. The selector
magnet opposes the change in current and applies a tran-
sient potential to the collector of TR4. D3 now conducts and
passes the transient potential to C2 and R11 which limits
the potential to a value well under the breakdown voltage of
TR4, while selector magnet energy is being dissipated.

CONSTRUCTION

R10 gets very warm in operation and-should. be mounted
away from the p.c.b. to aid heat dissipation.

D4 should be mounted on long leads and bent over the
photo-transistor. They are joined with a short length of
coaxial sleeving. The ends should be left open while tests
are carried out so that room light shines through the end and
activates the photo-transistor, thus preventing the printer
from chattering. When the unit is connected to a 20mA
current a plastic pen-cap makes a neat cover.

Should a photo-transistor not be available, the top can be
carefully cut from a BC107 and the base exposed.*

Practical Electronics December 1980

240V
MAINS

* SOHz

Fig. 1. Circuit diagram
of opto-coupled 20mA
loop. When in opto-
isolated mode, the
OUT from VR1 is con-
nected to IN at D2
(as on p.c.b.) The in-
put at D2 can be used
as a non-isolated

RS232 input

r

L

COMPONENTS . ..

Resistors

R11

Tk nom. see text
1M5

12k

1k5

4k7

390 see text
2R7 w.w. 2W
1 w.w,

270 w.w.

15 10W
150

All resistors $W 5% unless otherwise stated

Capacitors
(o]
C2,C3

100p/40V
Yow/25V (2 off)

Transistors And Diodes

REC1
D1,D2

Transformer
T1

1A bridge rectifier
4148 or similar (2 off)
4001 or similar

0-2in. red Le.d.

12V or 13V Zener 1-5W
BC107 (2 off)

2N3053

2N3055

n.p.n. photo-transistor

240V 50Hz prim. 145 to 20V 500mA

Sec.

Constructors’ Note

A complete kit of components is available from Watford

Electronics

cuthy
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s

Fig. 2. Printed circuit (actual size)

2

Fig. 3. Component layout
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SOACEWATCH

FRANK W. HYDE

THE SHUTTLE TELESCOPE

This infrared instrument is a natural addi-
tion to the joint United States, United
Kingdom and Netherlands venture, which is
expected to be launched in 1982. Its full title
is Shuttle Infrared Telescope Facility. It is an
observatory 1-metre class instrument. It will
be in operation outside the atmospheric dif-
ficulties such as the absorption and emission
of radiation. This will mean that the degrading
of quality, which is suffered by telescopes in
lower orbits, can be avoided. In fact the limita-
tions of the SIRTF will be due to the natural
background of space.

To the techniques to be used in this mission,
which is scheduled for 1987 or thereabouts,
will be added the advantages of cryogenic con-
trol. Such control can provide considerably
greater sensitivity. Part of this will be derived
from the fact that the operational area will be
outside that which limits sensitivity, namely
below the wavelength of 30 micrometres and
above 300 micrometres. The normal
background in these ranges is spoiled by water
vapour and carbon dioxide. It is possible to
overcome some of this by the use of aircraft
and balloons. However there is still the line of
sight difficulty due to random absorption and
emission. So important are data that can be
retrieved in this part of the spectrum that
pressure from astronomy has virtually deman-
ded that the latest techniques are used. At the
present time detectors are available which, in
ground based telescopes, are limited only by
photon background. Much of the noise and
the atmospheric limitation is at a level several
orders of magnitude above the sources to be
studied. The use of cryogenic techniques
enables this background to be overcome with
the result that a cryogenic system outside the
atmosphere will offer up to a 1,000 times in-
crease in sensitivity above current equipment.
For the first time it will be possible to study
high-luminosity extra-galactic sources and
stellar formations.

The value of scientific advantages such as
the SIRTF lie in the ability to lpok forward in
time as well as backward. The early history of
the expansion of the Universe with the forma-
tion of galaxies may lie in this cosmological
area because of the redshift. Once again the
real workload lies with the electronics of con-
trol for which the specification is severe. It is
required that there shall be a pointing ac-
curacy +l-arc/second and a guidance system
to ensure a stability of 0-25-arc/second. Other
requirements are that the primary mirror must
be held below 12 Kelvin for the first half of
each 7 to 14 day mission and thereafter below
16 Kelvin. The secondary mirror must also
have a low temperature control at 10 Kelvin
or less for the first part of missions and then
15 Kelvin maximum for the rest of the period.

For a nominal 14 day mission SIRTF
would need to carry about 1,300 litres of
supercritical gaseous helium. This will be held
at a pressure of 6 atmospheres to cool the
telescope optics and the body. There will be
facilities to carry superfluid helium to cool the
instrument chamber to a level of 2-Kelvin.
There are current investigations to get the tem-
perature down to a few tenths of a degree
kelvin using the isotope helium 3. This is a
case of the sword into ploughshares for
Helium 3 is a byproduct of weapons
technology.

There are difficulties in attaining the ulti-
mate goals but already there are satisfactory
signs of progress. For example the optical
systems will be diffraction limited at 5
micrometers. This can be achieved using op-
tical grade beryllium. There is a doubt as to
whether that beryllium can attain the 2
micrometre diffraction. This figure is of impor-
tance for the observation of proto-galaxies,
these are galaxies that are forming and would
show a high redshift. Other materials are being
investigated and these matters will be on-going
during this continuing updating. The first
flights will be about 14 hours duration rising
to 30 hours. The reusable system is expected
to reach mission durations of 30 days with a
reusable condition free of replacement of any
major part for 20 missions.

The aperture of the telescope is -85 metres
in diameter and 9-2 metres in length. The
cryogenic tanks, the electronics and the
pointing systems are housed outside the main
shell. There is a sun shield and a collapsible
cover to reduce the off-axis radiation in to the
telescope. This allows the main axis of the
telescope to come within 45 degrees of the sun
or the earth. The optical arrangement is that
of a-primary and secondary mirror arranged
in what is known as the Ritchey-Chretien-
Cassegrain configuration. The telescope can
be used for over a wide range of studies which
include:—

The observation of quasars, star forma-
tion, normal galaxies; objects in the solar
system such as asteroids, comets and the
satellites of the outer planets, also the observa-
tion of mass exchange between stars and the
interstellar medium. It would also be possible
to detect the massive halos of cool stars sur-
rounding galaxies, with the identification of
high redshift galaxies in formation.

THE HEART OF A SUPERNOVA
With optical activities growing all the while

it is easy to miss the new developments in
radioastronomy. However the 5 kilometre
radio telescope at the Mullard Radio
Astronomy Observatory has been in operation
investigating the Tycho Brahe supernova rem-
nent. This was observed to explode in 1572.
This is a Type 1 supernova, a most bright and
energetic star explosion.

The discovery made at the observatory at
Cambridge by Steve Gull and Guy Pooley
was a very small but intense source of radia-
tion at the centre of what remains of the super-
nova. Until now only one other nebula has
been shown to have a Pulsar and this was the
Crab Nebula which is within our own galaxy.
The radiation of the Tycho remnant was
detected at a wavelength of 11 cm. With the
high resolution of this radio telescope the pic-
ture of the collapsed star can be built up in
considerable detail. The observer’s suggest
that the pulsar or neutron star is in fact the
collapsed star. It is not yet finaily decided
what the real answer is because there could be
other reasons for the smalil star like object be-
ing present. If it is in fact the final ‘bit’ of the
original star then it must be moving at 2000
k/ms a second. This is about 10 times faster
than known pulsars. Other observatories are
now checking on this star but it may be some
time before it is confirmed.

THE SOLAR WIND

Back now to the Earth itself. There is a new
collaboration of scientists from 11 countries
which began in November. It is perhaps one of
the more ambitious projects to undertake the
study of the physics of the upper atmosphere.
Some 200 scientists are involved. It is expec-
ted that nearly fifty rocket launches will be
made and observations from 37 ground sta-
tions supplemented by satellites and balloons
will provide data about the upper atmosphere.
The main object of the exercise is to study the
atmosphere from 80 to 200 kilometres above
the Earth during a magnetic storm.

Magnetic storms are severe disturbances of
the earth’s magnetic field by the solar wind.
There is a continuous radiation which forms
the solar wind but this is enhanced by flares
and sunspots. The magnetosphere round the
earth becomes distorted and the tadpole like
tail which appears on the side of the earth
away from the sun is extended. The plasma
which is composed of ionised particles mostly
of hydrogen carries tremendous energy. The
particles are dissipated in the upper at-
mosphere. The solar wind expelled radially
from the sun is composed of protons and elec-
trons. When they near the magnetosphere they
are lulled out of their straight paths and
focussed towards the poles. As the denser part
of the atmosphere at about 150 kilometres is
reached larger protons are inhibited but the
electrons move on. As a result there is a drift
of high energy current in a westward direction.
This leaks into the atmosphere away from the
poles.

Following the article by Frank Hyde on
Velikovsky in the April 1980 Spacewatch, we
have received many letters from readers,
expressing varying opinlons. Frank Hyde’s
final reply to these letters is printed in
Readout on page 50.
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and revolve around numerical words such as "two”, "thirty",
"pounds’ etc.

One of the advantages of the fixed-word approach is the
extreme ease of interface with any logic system. To aid in
the evaluation and addition of speech to any computer or
logic device, the interface is described below, as a construc-
tional article. The speech board is available separately,
however, with a full technical specification for the user to
design his own interface in any way he wishes.

TSISPEECH SYNTHESIS BOARD

Telesensory Systems Inc (TS) are the manufacturers of
several products for the synthesis of human speech. They
produce a talking calculator which has found obvious ap-
plication for the blind. The units of particular interest,
produced by TS|, are the fixed 24 and 64 English word units,
consisting of a controller chip {called the CRC), and one or

LAST month, an introduction to the theory and history of
speech synthesis was given as a precursor to this month’s
constructional article. An American speech board {manufac-
tured by Telesensory Systems Inc.) is available through
Modus Systems Ltd., and its'interface to any general com-
puter or logic system is described. The Compukit and Edukit
are used to give examples of the interface, and hence
provide readers with a practical demonstration of the way in
which speech may be added to their own type of system.

INTRODUCTION

Converting the theory of last month’s article into practice
at the “one-off” small computer level, was, until recently,
rather difficult. Texas Instruments, for instance, have not
made their speech products available on this experimenta-
tion level, and most other companies are only interested in
the large volume “OEM” buyer, who needs expensive
customised speech sets. To experiment with the technology,
the aiternatives include some excellent, but relatively expen-
sive phoneme analysis boards, whereby any word may be
synthesised by sending it information of the phonemes
which make it up. To “try out” speech synthesis, a far better
approach is to use a cheap, mass produced fixed-word
synthesiser giving digitally controllabie speech on demand
from any computer or logic system. If more than one speech
set is also available then so much the better. it is with this in
mind that Modus have imported a range of fixed-word
speech synthesisers, for applications where a customised
vocabulary is unnecessary. The words available are basic
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twwo 2K ROMs, respectively. The photograph shows the
chips mounted on a p.c.b. with one or two other discrete
components, and a gold-flashed edge connector. The size of
the board is 66x73x13mm, with 0-156in. pitch edge
connector tracks. The 64-word versions have two ROMs on
the board and are slightly larger.
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TS speech board
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The CRC is a general speech synthesis chip which re-
quires data of pronunciation, pitch, word-length etc. from a
ROM to create the necessary sounds. To store the raw data
of a word on a read only memory, a complex computer
program accepts speech through a microphone and converts
it to data suitable to the CRC. TSI have commissioned
ROMs, by this method, for several different speech “fonts”,
and standard vocabularies in a number of different
languages (German, French, Arabic etc). The words available
here are detailed in Table 1.

S2A S28 Ss2c

(Calculator type (Standard English (ASCIl 64-words})
24-words) 64-words) space, X-point, quote,

oh Same as S2A plus: number, doliars,

one ten, eleven, etc. percent, and, apostrophe,
two twenty, thirty, etc. left parent, right parent,
three hundred, thousand, star, plus, comma,

four zero, and, seconds, minus, point, slash,

five degrees, dollars, zero, one, etc. nine,

six cents, pounds, colon, semicolon, less than,
seven ounces, total, equals, greater than,

eight please, feet, mark, at, A, B,C, (etc.)...Z
nine metres, centimetres  lower case, tone,

times-minus voits, ohms, amps, upper case, up arrow,

equals hertz, d.c., a.c., control

percent down, up, go,

low stop, low and high tones

over

root

em(M) N.B. The ASCI| set is of course arranged in
times exact ASCII order to convert any standard

point binary code into a verbalisation of the
overflow corresponding ASCII character.
minus

plus

clear

swap

TABLE 1. Vocabulary of the three TSI speech boards
available

The speech board acts by accepting a control word of six
bits to identify the spoken word to be output, followed by a
start pulse to tell it to begin speaking. The board is also
equipped with a "busy” line to tell external devices that a
word is in the process of being spoken. Fig. 2.1 shows a
block diagram with timing signals to illustrate the process.
The timing shows that the speech output itself does not
occur until the "'start” signal has fallen to zero. In a typical
interface set-up, a set of six latches would feed the control
word to the CRC, the “start” signal would fall after 140
micro seconds or more, and the output would be forthcom-
ing. It must be noted that if the "start” line should rise at any
time during the speech output, the output is stopped in mid
flow. When the “start” line falls again, the word is started
from the beginning. To assist in preventing this occurrence,
the “busy” line should be monitored by the external system,
and the “start” line only operated when the machine has
finished talking.

INTERFACING

As is clear from the above, the logic interface require-
ments are straightforward, and the only problems arise from
the rather strange power supply requirements, which are
—b5V and —15V. However, by a simple trick, the —5V level
can be derived from the normal supply of a microcomputer,
while the — 15V supply must be derived separately.

The final requirement of the board is for audio circuitry of
essentially two types, a filter and an amplifier. The sound is
produced by the CRC via a digital to analogue converter
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(DAC). This implies that the output waveform is not com-
pletely smooth. Its variation from level to level is by a set of
steps. A sinewave derived from a DAC will have the form
shown in Fig. 2.2. Note that the horizontal width of each
step is constant, while the vertical steps vary to approximate
the sinewave. This shows that the waveform thus formed
may be viewed as a sinewave modulated by a constant fre-
quency squarewave. However, a squarewave contains the
elements of many frequencies mixed together (depending on
how square it is), and hence the voice output must be
passed through a band-pass filter allowing just the band of
frequencies needed for voice to pass. To give an idea of the
frequencies needed and some typical characteristics, Fig.
2.3 reproduces TSI's suggested op-amp filter response. The
three decibel level is often used as a method of comparing
such responses, and the frequencies at which this level cuts
the graph are called the “corner frequencies”. The reason for
their importance is that at these frequencies, the incoming
waveform’s amplitude is exactly halved by passing through
the filter.

Fig. 2.2. Sine wave output from D to A converter

In considering the TSI output, however, it was found most
advantageous to be able to vary the response to different
ears, and for different loudspeaker arrangements. After
much experimentation, a very simple single op-amp band-
pass filter was selected, which, together with an integrated
circuit power amplifier gave acceptable results. This circuit is
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shown in Fig. 2.4, and includes a tone control, which varies
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Fig. 2.3. Bandpass filter characteristics
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" shown in Fig. 2.6.

Assembly of the unit is straightforward, and the sockets
for the i.c.s should be inserted and soldered first, followed by
the edge-connector and ribbon cable connector. Note that
the ribbon cable connector has some spare pins for expan-
sion. Discrete components and regulator should be fitted
next, observing the correct polarities with great care. It is a
very good idea to check that there are 10 volts between —5V
and —15V lines from IC4, before proceeding. The 5 volt
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As explained above, interfacing is dependent upon three
main systems: logic, power and audio sections. All these are
included on the interface board described here, along with
such important details as the correct edge-connector into

Fig. 2.5 shows a complete circuit diagram of the interface
unit, which is designed to be as complete as possible. A
separate 5-volt supply is needed for the logic, as well as a
small 10 to 20 volt transformer (at around 250mA) and an 8

A The word to be spoken is requested by supplying a set of
bits (DO to D5) along with a positive going “latch enable”
pulse. The word is latched into IC2 and presented to the
speech synthesis board. When the “start’ line changes from-
high to low, and held there, an audio signal is output from
the synthesiser. IC1 filters this audio signal in a manner
partly determined by the setting of VR 1. The filtered signal is
a.c. coupled to a volume control and the i.c. power amplifier
IC3 which feeds an 8 ohm speaker through C4. The power
supply on the board adds 10 volts to the 5 volt supply from
the external logic, and just requires an external mains
transformer as indicated. The “busy” signal output swings
through 15 volts and to convert this to a 5 volt swing, D5

: The p.c.b. design and component fayout for the unit is
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Fig. 2.5. Interface and speech board circuit diagram
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supply can then be connected and a check performed for
15 volts across IC1 and IC3 sockets. Check, also, that the
correct supply levels are present at the speech synthesis
connector and IC2 socket. When you are fully satisfied,
switch off and insert IC3. With the volume fully up, a hum
should be audible at the loudspeaker when the wiper of VR2
is touched with a finger. Turn the volume down to ensure
that this causes the hum to disappear. This will verify IC3's
operation.

Next, insert IC1, IC2 (the correct way round) and the
speech synthesis board, with the component side inwards as
shown. The unit will sound highly unstable unless the “‘start”
line is held at “one” or “zero” (TTL levels). The line should be
taken to zero (—5V) through a low resistance (100 ohm for
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instance). The line may then be taken high and back to zero
to check for.word output. If none appears, connect all the in-
puts of IC2 to zero, and pulse the “latch enable” low, then
high. This should load the word “Oh”. VR1 and VR2 should
be adjusted for the best sound. It is useful to note that the
word’s pitch may be adjusted by the pot on the speech syn-
thesiser p.c.b.—the pot should be set at half way initially—
the total number of turns for its full travel is about four and a
half, the pot should be turned one way until obviously at its
end, and a couple of turns added in the opposite direction. |f
no sound appears, use a logic probe, meter (or l.e.d. in series
with a 1k resistor), to check that the data bits from IC2 to
the speech synthesiser board are all zero. If nothing is
forthcoming, power should be removed and the whole unit
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checked with the greatest care for any incorrect soldering or
component location.

When the unit is working, adjust the two pots on the inter-
face, and the pot on the synthesis board for the best sound.
Any tendency toward instability will almost certainly be
removed by adding to the power supply decoupling
capacitors. Experimentation with the loudspeaker mounting
is very worthwhile. Try mounting the speaker in a closed
cardboard box with just the speaker cone exposed through a
hole of the same diameter. The prototype gave excellent
results with a speaker in a transistor radio housing. The
speaker should be around two inches or more in diameter for
the best results, any smaller and the important base
responses will be lost.

COMPUTER SPEECH

It is expected that a number of readers will want to attach
the unit to a microcomputer and this section deals with its
interface to the Compukit, and the Edukit. The interface re-
quirements for the two machines are sufficiently different to
provide an excellent illustration of the process.

In order to operate the speech board effectively, the host
computer should have two output lines and one input, as
well as the six data lines, usually derived from the data bus,
to supply details of the exact word to be spoken. One of the
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output lines is used to clock the six bit word into the data
tatch, the other output is used as a “start” signal to the
speech board, and the input line is connected to the “busy”’
line and monitored by the computer to ensure that a new
word is not requested before the current one is finished. This
last line is.not necessary if a delay loop is used by the com-
puter to ensure that the next word is never output too soon.
The Edukit has several input and output lines for these

‘purposes, and its interface is very straightforward. Fig. 2.7

shows a tried and tested arrangement. The Edukit is based
around the RCA 1802 MPU which has a number of special
and useful features for hardware control. One of its lines,
called the Q line, is a flip-flop output whose condition may
be set by a couple of dedicated machine-code instructions—
one to set and one to reset. This output is used here as a
“start” signal. The Edukit has a transistor connected to the Q
line, and a couple of pins on the board give access to its
collector (through a 100 ohm resistor). A load.resistor (2k2
at least) should be connected across the pins, and the collec-
tor end of the resistor (pin nearest to the keyboard) should
be connected, as shown, to the “start” line of the interface.
Thus, the Q output from the 1802 is inverted, and starting of
the speech output is effected by first setting Q (giving zero at
the “start” line), resetting and setting Q again. This provides
a short pulsed “one" on the ’start” line.

The Edukit also has a number of input lines, called “Exter-
nal Flags” (EF lines). The states of these lines may be ex-
amined by a comprehensive set of jump instructions in the
1802. The "busy” line, therefore, rnay be examined by EF1,
for instance, and the next word sent when the “busy” line
returns to a “‘one”’.

To transfer data from the computer, the lower six data
lines are used, and a further output line is necessary to latch
these data bits into the interface’s latches. Again, the 1802
is well designed to allow the presence of “output” data on
the “data bus” to be signalled by a particular set of output
lines (NO and N2). On the Edukit, one of these lines is in-
verted and used to allow data to be shown on the digital dis-
play. The signal appears at pin 3 of the display drivers, (IC11
or IC12), and it is from here that the latch enable of the in-
terface should be drawn.

To ensure that the unit is interfaced correctly, write a
program to turn the Q line off, then on, then off again.

INTERFACE
BOARD
EFI BUSY
EDUKIT +5V -0V
' 00
B
02 DATA
‘ LINES
o PINS oS
D4 fmn—e
D5
PIN3 of LATCH
2k2 (F833 ke ENABLE
ov - -5V
START

Fig. 2.7. Edukit interface board

Whatever word is held on the latch (IC2) will now be heard
when the program is run. If this is working, the hex
equivalent of the word spoken will appear on the digital dis-
play.

Fig. 2.8 gives a flow chart of a typical piece of software to
output all the words offered by the speech board. Either 24
or 64 words are offered on the board, and this will decide
when the last word has been spoken. The routine starts by
setting the Q line to a “one”, and setting the contents of the

Practical Electronics December 1980



memory location (called “I' here) to the number O, which is
the first word to be spoken. The OQUT instruction is then used
exactly as for outputting to the digitai display. “'I” is then in-
cremented and Q set to O for a short time. The word spoken
should agree with the digital display reading. A loop is then
entered which simply repeats until the “busy” line returns to
a 1 level. When this happens, a check is done to determine
whether the last word has been spoken; if not the process is
repeated, otherwise the end is reached. This routine, does, of
course, form the basis for operating any system, though the
exact manner in which the checks are made, and the data
output, depends upon the hardware set-up involved.
Interfacing to the Compukit is a rather more difficult
business as there are no 1/0 lines on the board. There are
two approaches which may be considered. Which is chosen
depends upon whether a quick experimental set-up is suf-
ficient, or a fully operational unit capable of controlling the

speech fully is required.

SETI1:=0

Fig. 2.8. Flow chart to output all the words offered by
the speech board

A quick interface to the Compukit, which is by no means a
finished set-up, but will give a flavour of the use of speech
for a later more sophisticated approach is shown in Fig. 2.9.
Here, the top 2K of RAM i.c.s are removed, and their "data”
lines, “supply” lines and “chip select” lines are used to drive
the speech unit. Notice that the RS lines from the Compukit
need inverting before being able to drive the “start” line. The
easiest solution is to use any small signal transistor for the
job. This interface proved perfectly satisfactory, and should
be realised by a couple of d.i.l. headers, rather than by sol-
dering to the p.c.b. When the Compukit is reset and cold
started, the Monitor does a memory test, and hence the RS
lines are activated. This shouid cause a word to be output.
The theory of operation of this interface is as follows. When
a word is to be output, a POKE statement is performed to
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any memory location in the top 1K of memory. This causes
RS7 to go low when the “data bus” contains the desired
word. The word is then latched by the speech interface. The
next operation is to POKE any location in the next to last 1K
of memory—any value will do. This causes RS6 to fall to a
zero for a short time, which, via the transistor invertor,

INTERFACE
BOARD

+5vV ov

2k2. R I

START
= _@
ov

— -5y

COMPUKIT S
RS7 LATCH
- ENABLE
D1
D2
ol DATA
D4
oS

Fig. 2.9. Simple Compukit interface

causes the “start’” line to rise for a short time and the speech
board outputs the latched word. No provision is made for
monitoring the “busy” signal, and if a string of words is to be
output, then it is necessary to include a delay loop such as:

FORI=1TO 15600 :NEXT |

between each word output.

The upper 1K of memory starts at decimal 7168, and the
next 1K below at 6144, Thus, for instance, the following
program will “say” all the words on the 24-word version of
the speech board.

10FORJ=0TO 23
20 POKE 7168,J
30POKE 61440 |
40FOR|1=1TO 1500
50 NEXT |

60 NEXT J

The upper value in line 40 depends upon the frequency of
the clock on the speech board, and hence may need to be
adjusted to ensure that nothing is lost.

The above interface should not be viewed as a long term
method of providing the Compukit with speech. The correct
approach is to use a PIA type device such as that detailed in
the PE Compukit articles. By this means, the “busy’ signal
can be used to ensure that nothing is lost, and the top 2K of
RAM remains free. An excellent and general interface project
for the Compukit is described in a set of articles by D. E.
Graham, starting in the next issue of PE. The project is per-
fectly set up to control the speech board as well as many
other things. Another advantage of this interface is that it
allows the use of digital to analogue converters. The need for
such devices, with reference to speech, is mentioned below.

GENERAL NOTES

Any digital device which displays decimal intormation,
such as a digital clock, digital car instruments, test gear etc.
should be able to be interfaced with the speech unit
described here. Some demultiplexing may be required, and
the on-board latch provides the basis of such circuitry.
Though a major application is for computer speech, a com-
puter is by no means necessary to drive the unit.

In using the speech unit, it is worth pointing out that any
word spoken to the human ear out of context may be mis-
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heard or misunderstood by the listener. It is therefore a good
idea to listen through the complete vocabulary, at least once,
while following a written copy. This should adequately
attune the ear to the sound being produced.

To experiment with voice output fully, the pitch of the
utterance must also be controlled in real time. The speech
boards allow the clock frequency to be supplied from an ex-
ternal source, and an external D to A converter followed by a
voltage controlled oscillator would be a method of allowing
computer control of pitch. Volume could also be adjusted at
IC3, and, along with pitch, ultimate control of the process

software which automatically determines and controls‘the
pitch and volume depending upon context and syntax of the
utterance. Although the speech unit presented here is
relatively simple, it is more than adequate for these and
many other sophisticated experiments in speech synthesis.
Indeed, the unit is actually useful, and provides the user with
yet another source of output from. electronic equipment. This
is especially true when the eyes are busy with other tasks,
but constant monitoring of numerical data is required.
Finally, the author would like to thank Mr. M. Terkow of
Modus Systems for his assistance in prototyping and check-

would result. The next step would be to produce a piece of

ing many of the ideas presented in these articles. *

Readout...

A selection from our Postbag

Readers requiring a reply to any letter must include a stamped addressed envelope.
Opinions expressed in Readout are not necessarily endorsed by the publishers of Practical Electronics.

Velikovsky: Frank
Hyde Replies

I offered to answer specific questions from
Mr. Austin but so far none have come to
hand. However since Messrs Warlow and
Williams have added their criticisms on this
matter it gives me an opportunity to assume
that, certain main themes are themselves state-
ments of belief if not scientific fact, accepted
by these gentlemen.

First let me make it clear that I am dealing
with the matter from my own original edition
of Velikovsky’s “Worlds in Collision”. Most
of the book consists of statements without any
support other than quotations from random
works of the past. Much of the support for his
own ideas are drawn from the biblical text. It
is here that quotation is regarded as confirma-
tion of physical facts and as is all too common
with this kind of “proof” is not sufficient to
substantiate the claims.

Dominant among the statements which
serve to antagonise physicists and
astronomers are the claims that a comet was
ejected from Jupiter. Let us take this as a
starting point and I quote page 48 of “Worlds
in Collision” “In the middle of the second
millenium before the present era, as I intend to
show, the earth underwent one of the greatest
catastrophes of its history. A celestial body
that only a short while before had become a
member of the solar system—a new comet—
came very close to earth”. Then for some 14
pages of quotations of various happenings in-
terspersed with statements such as “the tails
of comets are composed mainly of carbon and
hydrogen gases. Lacking oxygen, they do not
burn in flight, but the inflammable gases,
passing through an atmosphere containing ox-
ygen, will be set on fire”. Well the earth passed
through the tail of Halley’s comet in 1910 but
no one noticed it nor was the tail visible, let
alone on fire. It is perhaps wise to point out
here that the “tail” of a comet appears as the
comet approaches the body which determines
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its perihelion passage. If the comet is large the
“tail” will be produced in a direction away
from the body it approaches and will continue
as it passes round the body to point away
from it. It may be that more than one “tail”
appears. Sometimes the tail is insignificant and
sometimes there is no visible “tail”. Halley’s
comet is due in 1986 and between now and
then there is to be a mission to observe the
comet at first hand. Thus will all doubt as to
the composition be settled. Beyond saying that
there is an abundance of literature available
about comets which when read will give some
of the answers, I will leave the actual comet in
order to test the statement by Velikovsky that
Venus was originally a comet ejected from
Jupiter. This he says occurred around the year
1500 BC. The Book of Exodus provides the
details of what happened when the comet
grazed the earth. Many very strange things are
told such as, the houses of the Egyptian people
were destroyed, the Nile ran red etc. The
curious thing about it all was that the houses
of the Israelites were not affected. After forty
years the comet came back and caused further
trouble, to go off and again return, and, after
hitting the earth, again bringing it to a
standstill before going on to upset Mars into
its present orbit and itself settling down as
Venus. The earth regained its place and con-
tinued on as it was, before all these events
took place. All this supported by historical
facts quoted from the Bible and other writings
from various parts of the world. These are
very far reaching statements and thus need
careful examination. Many so-called scientific
predictions have gone awry even when
evidence appears to be adequate to make a
forecast. However there are certain everyday
facts of natural science which must be
satisfied before new and astounding state-

ments can be accepted. Let us then look at"

what the statements of Velikovsky imply in
relation to comets.

The basis of many of the statements attends
on “belief”’. Because many of the cometary or-
bits lie near Jupiter a number of people in-
cluding Laplace and Pierre Simon put forward

the view that Jupiter might be the source of
cometary bodies. However there are no
writings in support of the fact nor indeed are
there any sightings of it ever happening nor
has Jupiter ever been observed to have un-
usual events occurring in its vicinity. One per-
son, V. S. Vsekhsviatsky does believe that
comets are ejected from volcanoes on the
satellites.

I will not resort to writing out the
mathematics in this reply but will give the con-
sequences as are known and used in
astronomical physics. Of course if anyone
would like to have the full mathematics I will
send them, if a stamped addressed envelope is
supplied. The effect of projection of a portion
of Jupiter of the density and size to end up as
a planetary body like Venus, would be to raise
the temperature of Jupiter several thousands

\of degrees centigrade. This would have melted
the body being ejected and therefore it would
probably be dispersed as dust or vapour. Thus
it is unlikely that even a comet (assuming that
a comet is not anything like current thinking)
could exist or survive such an experience.
There is another problem also. The escape
velocity at Jupiter is of the order of 20km/se-
cond. Whatever the escape mechanism might
be it would not be aware of this fact for if the
velocity of escape was 70km/second the com-
et/planet would fall back into Jupiter, if it were
73km/second it would escape from the solar
system. In either case it is more likely that
Jupiter would be considerably changed and
not its stable self as has been observed over a
far longer period of time than as recently as
1500 BC.

There is still a further problem. This is the
mass of Venus. It amounts to rather more
than 5 x 10?" grammes. The total kinetic
energy that would be required to propel Venus
to the escape velocity of Jupiter is of the order
of 10* ergs. This poses an even greater
problem than all the others put together for
10*" ergs is equivalent to all the radiation
energy of the sun for a year. Or in other terms
one hundred million times more powerful than
the largest solar flare ever observed.

A final word on this situation, which is oc-
cupying more space than is justified.
Velikovsky has quoted several rapidly occurr-
ing collisions involving planets yet the odds
against it happening once in a millenium is
30,000 years. Surely unwritten folk stories and
legends must defer to practical and
demonstrable facts, for this is why David
Birch was dismissive.

Frank W. Hyde, FSE,PEng, FRAS.

This correspondence is now closed—Ed.
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Buya microcomputer for unlder 51,000
and you could be on your own!

Unless it’s aCommodore PET.

Commodore produce Britain’s
number one microcomputer. But we
don’t stop there. We also insist.on

_providing comprehensive support
throughout our national dealer
network.

Our dealers can examine your
needs and demonstrate which
hardware and software will suit you
best. Their trained engineers are
always at hand and a 24-hour field
maintenance service is available.
Your local dealer can tell you more
about the following Commodore
Services.

CK The Commodore PET

The Commodore PET computer
range covers everything from the
self-contained unit at under £500 to
complete business systems at under
£2,500.

Commodore Business
Software and Pétpacks

Our software range covers
hundreds of applications. Business
software includes Sales and
Purchase Ledgers, Accounting,
Stock Control, Payroll, Word
Processing and more. In addition
over 50 Petpacks are available
‘covering such titles as Strathclyde
Basic Tutorial, Assembler
Development System, Statistics,
plus our Treasure Trove and Arcade
series of games.

Commodore Approved

Products
Compatible products of other

manufacturers with Commodore’s
mark of approval are also available.

Commodore Courses

Commodore offer a range of
residential training courses and one
day seminars. An excellent start.
And when you have installed your
system the PET User’s Club
Newsletter can keep you informed of
new ideas and latest developments.
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GATESHEAD, 774540
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Newcastle Computer Services,
NEWCASTLE, 615325
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Tripont Assuciated Systems
Consultants Ltd,
SUNDERLAND, 73310

SOUTH WALES AND
WEST COUNTRY

Radan Computational Ltd,
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Computer Corner,
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TV Johnson Mlcrocomputers
Etc) Ltd, BRISTOL, 42206
Sumlock Tabdown Ltd,
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Sigma Systems.

CARDIFF, 34869
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Micro Media Systems,
NEWPORT 59276
Computer Sgrwces Ltd,
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Devon Compu(ers
PAIGNTON, 526303

J.A.D. integrated Services,
PLYMOUTH 62616

Business Electronics,
SOUTHAMPTON, 738248

Computer Sup lies ;Swansea)
SWANSEA, 2 004

To; Commodore Information Centre,
360 Euston Road, London W1 3BL. 01-388 5702

Please send me further information about the Commodore PET.
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BO!
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LIVERPOOL

Aughton Microsystems Ltd,
LIVERPOOL 5 8 7788
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MANCHESTER AREA

Byteshop Computeriand,
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MANCHESTER, 2281637
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Sumlock Electronic Services
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D. Kipping Ltd,
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SCOTLAND

Holdene Microsystems Ltd,
EDINBURGH, 668 2727
Microcentre
EDINBURGH, 556 7354
Aethotrol Consultancy Services,
GLASGOW, 641 775
Béteshop Com{uterland
LASG

17409
Robox Ltd,
GLASGOW, 2215401
Mac Micro

INVERNESS, 712203
Thistle Computers,
KIRKWALL, 3140

IRELAND

Softechltd,
DUBLIN, 784739

Medical & Scientlfic Computer,
Services Ltd. LISBURN, 77533
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MICRO-EUS

Compiled by DJID,.

Appearing every two months, Micro-Bus presents ideas, applications, and programs for the most popular
microprocessors; ones that you are unlikely to find in the manufacturers’ data. The most original ideas often
come from readers working on their own systems; payment will be made for any contribution featured.

HIS month’s Micro-Bus presents six
BASIC programs for the Sinclair ZX80
microcomputer.

LARGE CHARACTERS

The ZX80 is unusual among microcom-
puters in that its character-set is stored in
ROM alongside the BASIC interpreter, and
characters are written to the display by
software. Bob Sharp, of Corby, has dis-
covered how to PEEK the ROM and produce
displays of large characters. His three
programs generate displays of 32, 8 or 2
characters of increasing size. They can give
the alphanumeric characters and graphics
symbols. together with the symbols *“4 § : 2
.”. As well as being extremely revealing about
how the ZX80 works, the programs would be
useful for creating large displays for teaching
or shop-window advertising.

In the ZX80 the character set is stored,
starting at address 448*8 in the ROM, as a
sequence of 8 bytes per character. Each byte
codes the bit pattern for one line of the charac-
ter matrix. A “1” in that byte is displayed as a
black dot, and a zero as a white dot. Thus, for
example, the 8 lines for the character with
code N can be printed, in decimal, by
executing:

10INPUT N

20FORR=0TO 7

30 PRINT PEEK ((448+N)*8+R)

40 NEXT
Converting these decimal numbers to binary
will then reveal the shape of the character.

HUGE EIGHT

The simplest program of the three to un-
derstand is Huge Eight, see Fig. 1, which
generates 2 lines of 4 characters; for example,
see Fig. 2. The Huge Eight program prints a
space character, or an inverted space charac-
ter, for each bit of the characters, thus giving
characters 8 times larger than normal. For
each line of 4 characters the character codes
(plus 448) are stored in the array I(0) to I(3).
Then, for each row in these characters (line
120) the ROM is PEEKed (line 140) and the
bits are printed (line 160) starting with the
high-order bit. A zero is printed as a space,
code 0, and a one as an inverted space, code
128. The expression (X/2** (7-H) ) divides X,
the row in the character matrix, by successive
powers of 2. The low-order bit of the result
determines whether, when the result is mul-
tiplied by 128, the code produced is 0 or 128.
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10 REM HUGE 8
30 INPUT AS
60 FOR E=0 TO 1
70 DIM I(3)
80 FOR N=0 TO 3
90 LET X(N)=448+CODE(AS)
100 LET AS=TLS$(AS)
110 NEXT N
120 FOR G=0 TO 7
130 FOR U=0 TO 3
140 LET X=PEEK(8*I(U)+G)
150 FOR H=0 TO 7
160 PRINT CHR$(128*(X/2**(7-H))
);
170 NEXT H
180 NEXT U
190 NEXT G
200 NEXT E
Fig. 1. Huge Eight program gives a dis-
play of eight large characters on a
ZX80

MICR
 OBLS

Fig. 2. Display generated by the Huge
Eight program

GIANT TWO

The Giant Two program, Fig. 3, converts
each bit in the character matrix into a square
of four spaces, or four inverted spaces, thus
giving an enlargement of 16 times and filling
the screen with two characters. The program
works in a similar way to Huge Eight, except
that now I1(0) to I(7) hold the bytes of the
character matrix for the first character, and
I(8) to I(15) hold the matrix for the second
character.

BIG THIRTY-TWO

The third of Bob Sharp’s programs, shown
in Fig. 4, gives four lines of eight characters,
and is at first sight the most baffling to under-
stand. It displays each block of four bits in the
characters as the relevant graphics symbol,
thus giving an enlargement of four times.

10 INPUT AS
20 DIM I(15)
30 FOR N=0 TO 15
40 IF N=8 THEN LET A$=TLS$(AS)
50 LET I(2*N-15*(N/8))=PEEK(N+
8*(448+CODE(AS)-N/8))
.60 NEXT N
70 FOR T=0 TO 7
80 FOR N=0 TO 1
90 PRINT
100 FOR A=0 TO 1
110 FOR 1=0 TO 7
120 FOR G=0 TO 1
130 PRINT CHRS$(128*(I(2*T+A)/2*
*(7-1)));
140 NEXT
150 NEXT
160 NEXT
170 NEXT
180 NEXT

Fig. 3. Giant Two program gives a dis-
play consisting of two large characters

HZPHO

10 INPUT B$

20 FOR A=0 TO 3
30 FOR B=0 TO 3
35 LET A$=BS$

40 FOR C=0 TO 7
50 FOR D=0 TO 3
55 LET Y=0

60 FOR E=0 TO 1
65 LET W=CODE(AS)
70 LET X=PEEK(8*(448+W)+2*B+E)
90 LET Y=4*Y+X/4**(3-D)-4*(X/4
**(4-D))
100 NEXT E
105 IF Y<8 THEN GO TO 120
110 LET Y=15-Y
115 LET E=0
120 LET Z$="07635B8D"
130 FOR N=0 TO Y
140 LET Z=CODE(ZS$)
150 LET 2Z$=TL$(Z$)
160 NEXT N
170 IF 2Z>36 THEN LET 2Z=2Z+119
175 IF E=0 THEN LET Z=2+128
‘180 PRINT CHR$(2-28);
190 NEXT D
200 LET AS$=TLS$(AS$);
210 NEXT C
230 NEXT B
240 LET BS$=AS
250 NEXT A

Fig. 4. Big Thirty-Two program dis-

plays four lines of enlarged characters
on a ZX80

The program looks up two rows of each-
character, in lines 60 to 100, and calculates in
Y a 4-bit binary number which specifies the’
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Fig. 5. The graphics symbols used by
the Big Thirty-Two program, together
with their ZX80 codes

states of the four squares in the graphics sym-
bol. Thus Y=0 is a space, and Y=15 is an in-
verted space. However, finding the correct
graphics symbol for the other values of Y is by
no means an easy task, since the codes for the
graphics symbols are apparently quite
haphazard on the ZX80; the symbols and
their ZX80 codes are shown in Fig. 5. Bob
Sharp gets around this problem by providing a
string, Z$ in line 120, whose characters
specify the order of the first 8 graphics sym-
bols. Lines 130 to 160 select the required
character in this string, and then lines 170 to
180 convert this to the graphics symbol, and
print it. The symbols for Y between 8 and 15
are obtained by inverting one of the first 8
graphics symbols in line 175.

This process is repeated to give the 32
graphics symbols for each line, and for the 16
lines of symbols, and the whole program takes
almost two minutes to execute.

These three programs for generating large
characters can be modified to give other
punctuation and arithmetic signs, in addition
to the alphanumeric characters, by replacing
the reference to CODE(AS$) with: 121-
ABS(121-CODE(AS)).

MEMORY-MAPPED DISPLAY

Another unusual feature of the ZX80 is
that there is not a precise mapping between
the characters in memory and what is dis-
played on the screen; instead the display is
generated from a “display file” which can
reside anywhere in memory, and which can
contain lines of different lengths so that trail-
ing blanks do not have to be stored.

However, it is sometimes useful to be able
to use the display as if it were memory-
mapped, so that POKEing to a specific
memory location will cause the code for that
character to appear at a predetermined posi-
tion, and PEEKing will read the code of the
character at that position. The program of
Fig. 6, submitted by S. J. Duggins of Bir-
mingham, shows how to achieve this, and
demonstrates its use by drawing lines, using
inverted spaces, between two pairs of coor-
dinates. The top left-hand corner of the screen
has coordinates (1,1), and the bottom right-
hand corner has coordinates (32,18). As an
example, Fig. 7 shows four lines drawn by the
program.

Mr. Duggins describes the operation of the
program as follows: “The display file is first
created in lines 20—40 by printing spaces. The
coordinates are then entered as X1,Y1, and
X2,Y2. If 99 is entered as the first coordinate
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the program will stop. The peculiar LET state-
ments in lines 100 and 110 are used to save
having to put four IF statements; their use is
explained in the manual. The start address of
the display file is then obtained in line 120
from the system variable D-FILE; since the
file does not reside in a fixed area of memory
the address is obtained before each POKE
statement is executed, because even if a
variable is assigned the display file will be
moved. The reverse space is then POKEd in
line 130-to the display position of the coor-
dinates X1,Y 1. Then Y1 coordinate (line num-
ber) is multiplied by 33 instead of the ‘line
width, 32, because a 32-character line does in
fact contain 33 characters, the last one being
inserted by the monitor as a newline marker.
Line 140 checks to see if the second coor-
dinates have been reached, and ljnes 150 and
160 increment or decrement the plotting coor-
dinates to the next position.

10 LET N=16396
20 FOR A=l TO 18*32
30 PRINT " ";
40 NEXT A
50 INPUT X1
60 IF X1=99 THEN STOP
70 INPUT Y1
80 INPUT X2
90 INPUT Y2
100 LET X=X1<X2 AND 1 OR X1>X2
AND -1
110 LET Y=Y1<Y2 AND 1 OR Y1>Y2
AND -1
120 LET D=PEEK(N)+PEEK(N+1)*256
130 POKE D+(Y1-1)*33+x1,128
140 IF X1=X2 AND Y1=Y2 THEN GO
TO 50
150 LET X1=X1+X
160 LET Y1=Y1+Y
170 GO TO 110

Fig. 6. Program draws lines by POKE-
ing to the ZX80 display file

VGO

Fig. 7. Graphics drawn by the program
of Fig. 6

Note that the program does not check that
the coordinates are legal, and drawing to coor-
dinates outside the display area may ruin the
program.”

STRING ARRAYS ON THE ZX80

Although the ZX80 provides strings and in-
teger arrays, it does not provide string arrays,
and this can be very tiresome when strings are
being manipulated by a program. Jeremy
Ruston of Kensington has devised an in-
genious way around this restriction. A short
routine, Fig. 8(a), sits below the main program
and uses the string variables A$, B$, C$ . . .
etc. as one string array of up to 25 elements.
The number of the required element is passed
in Z, and the string is transferred in Z$. The

1 GO TO 12
2 LET 2$=C$
3 RETURN
4 LET C$=2$
5 RETURN
6 POKE 16446, 38+2
7 GO SUB 4
8 RETURN 0
9 POKE 16436,38+Z
10 GO SUB 2
11 RETURN
12 GO TO 20
20 FOR 2=1 TO 10
30 INPUT Z$
40 GO SUB 6
50 NEXT 2
60 FOR 2=1 TO 10
: 70 GOSUB 9
Fig. 8. (a) 80 PRINT Z§$,
Routine to 90 NEXT 2

implement a

string array

on the ZX80, and (b) a program to il-
lustrate its operation

-

routine then POKEs the reference to C$ in
line 2 or line 4 to alter it to the required
string variable. On the ZX80 the first line of
the program begins at address 16424, and the
POKE addresses in lines 6 and 9 of the
routine give the addresses of the “C”s in lines
4 and 2 respectively. Obviously the routine
should not be altered without changing these
POKE addresses.

The routine is used as follows. Instead of:

LET A$(X)=“HUGO DRAX”
(which is illegal on the ZX80) you write:

LET Z=X

LET Z$=*HUGO DRAX”

GO SUB 6
Similarly, to print an element, instead of:

PRINT AS(8)
you would write:

LET Z2=8

GO SUB 9

PRINT Z$

The program in Fig. 8(b) gives a simple
demonstration of how the routine can be used;
it reads in ten strings, and then prints them all
out.

MAZE

The final program of Fig. 9 is very simple,
but quite fun; it was devised by D. Stocqueler
of Cardiff, and it draws a random maze on the
screen using the ZX80’s graphics symbols.
His instructions are:

“The object of the game is to try and find a
path between the letters A, B, C, D, W, X, Y
or Z. Note that the letters may be joined by
black or white paths, or they may not be
joined at all.”

Note that the computer does not ensure
that a path exists; this is a much harder task,
possibly beyond the capability of an unex-
panded ZX80.

10 REM MAZE

70 CLS

75 PRINT "A“,"B","C","D";
80 FOR A=1 TO 750

90 PRINT CHRS(RND(3));
100 NEXT A
105 PRINT
110 PRINT "wll,'lxll,lly",l!z!l;

Fig. 9. Program to draw a random maze
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SEGURITY

fmmﬂ..’.

Part 2 W.C.Dickinson

THE complete control centre is mounted on two p.c.b.s
which are interconnected with ribbon cable. Connections
to the sensor and alarm circuits are made via p.c.b, mounted
terminal blocks.

CONSTRUCTION

The designs and component layouts for the two p.c.b.s is
shown in Fig. 2.1. The Veropins should be soldered first then
the rest of the components starting with the smallest. The
terminal blocks, potentiometers, transformer and battery
holder are all mounted on the track side of the p.c.b.s and
should be soldered last. The l.e.d.s should be bent as shown
in Fig. 2.2. before they are soldered in position.

When the ribbon cable has been soidered the battery
holder can be secured to the p.c.b. via 4BA screws and 6mm
spacers. The wires from the battery holder should be passed
through the p.c.b. and soldered to the appropriate Veropins.
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If nickel-cadmium batteries are used then the three links
N1, N2 and N3 should be soldered. If alkaline batteries are
to be used then the only link required is A1.

10mm
!‘-1 Fig. 2.2. Mounting details for the
o . l.e.d.s. Note the orientation of l.e.d.
1 7mm 90 and 91 is different to the rest

Each channel of the Sentinel can provide either a delayed
or immediate alarm signal when an intrusion is detected.
The channels which will be used to monitor the normal en-
trances and exits should have a delayed alarm. Any channel
will give an immediate alarm if D11, D21, D31, D41, D51 or
D61 are soldered. So this diode should be omitted from any
channel where a delayed alarm is required.

SETTING UP

Before carrying out the following adjustments ensure that
the batteries are fully charged. Connect a 100kQ resistor
and a 1N4148 diode across each pair of alarm channel in-
puts with the cathode connected to the ‘a’ terminal as
shown in Fig. 2.3.

781
a
(2]
x x I I I I
z 123 4
2 = z z z =z i e, I
z oz = % m S
R m F A 5 z
- ~ w ~ w @ 2 &
Fig. 2.3. Terminal block connections

Rotate VR10 to VR60 fully anti- clockwise (from the front
of the p.c.b.}). Insert the batteries depress all alarm channel
select switches and release the activate switch. The
‘operational’ l.e.d. should illuminate in approximately three
quarters of a second. None of the channel ‘alarm’ l.e.d.s
should illuminate. Depress the ‘system’ switch to the ‘defeat’
position and using an insulated screwdriver adjust VR10
slightly clockwise. Release the ‘system’ switch to the
‘activate’ position. When the ‘operational’ l.e.d. illuminates
depress the ‘system’ switch to the 'defeat’ position. Repeat
the above procedure until the channel ‘alarm’ l.e.d.
illuminates when the ‘system’ switch is released to the ‘ac-
tivate’ position. Back VR10 off slightly and release the
‘system’ switch to the ‘activate’ position. Repeat this
procedure until the channel ‘alarm’ l.e.d. does not illuminate
when the ‘system’ switch is released. Repeat this procedure
for the remaining five alarm channels. If any channel displays
an erroneous alarm adjust the preset of the offending chan-
nel slightly anti-clockwise until normal operation resumes.

REMOTE MIMIC

The remote mimic {Fig. 2.4.) should be installed near the
door which is normally used to leave the house. If the pre-
siren option is used then the system alarm i.e.d. cannot be
used. A

SYSTEM

|
30_*. "]]D ALARM
TBL

4L O-

K
][ orenarionat

Fig. 2.4. Remote Mimic wiring

PRE-SIREN SIGNAL UNIT
A small piezoelectric sounder can be driven (Fig. 2.5.) in-
stead of the remote system alarm l.e.d. The sounder can be
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SECURITY SENTINEL
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used to provide an alarm in advance of the siren being
triggered. If this option is used then the value of resistor R89
should be increased to 3M6 to increase the ‘immediate
alarm’ delay time to 30 segs. This enables the system to be
defeated before the siren is triggered.

. OPERATIONAL

PRE - SIREN
SOUNDER

Fig. 2.5. Pre-signal unit wiring

SIREN

Selecting a location for the siren is just as important as
selecting the location of the control centre. An ideal arrange-
ment is to have one siren mounted inside the house in a
secluded place and a second unit mounted in a high, inac-
cessible location outside the house. Most systems will only
use one unit and this should be mounted near the eaves
with the wiring routed through the loft.

ALARM LOOP INSTALLATION
The wiring of the alarm unit will be determined by the
layout of the house and the degree of protection required.

SENSORS

Each alarm channel must include one ‘tri-mode’ sensor
and can have up to a maximum of four. An unlimited number
of ‘bi-mode’ sensors, conventional switches, window foils,
trip wires and pressure pads may be incorporated in the
loop together with fire sensors and ‘panic switches’.

TRI-MODE SENSORS

These sensors provide protection against an opened door
or window, a magnetically shunted or an electrically shorted
sensor. All large windows and external doors should have
‘tri-mode’ sensors.

BI-MODE SENSORS

These sensors provide protection against an opened door
or window and a magnetically shunted sensor. These sen-
sors should be used on external doors and windows when
the number of doors and windows in a loop exceed the num-
ber that can be protected by ‘tri-mode’ sensors. The ‘tri-
mode’ sensors should be fitted to the most vulnerable win-
dows and doors with ‘bi-modes’ fitted to the remainder.

CONVENTIONAL SENSORS
Conventional sensors consist of magnet and reed switch
combinations used alone. They can be fitted to windows on

i

Internal view df the Sentinel
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first floors to reduce installation costs. They can also be used
to provide back-up protection by fitting them to between ad-
joining rooms. This would however prevent the system being
used when the house is occupied.

SHUNT DEVICES

Shunt devices normally take the form of pressure mats
fitted under carpets. Magnet and reed switch combinations
can also be used in this configuration if they are used to
sense a door being closed. Pressure mats are normally fitted
near windows, doors and passages between rooms. The use
of shunt devices also prevents the system being used when
the house is occupied.

WINDOW FOILS

Window foils are inexpensive and easy to install but are
very conspicuous and easily shunted. If a ‘tri-mode’ switch is
added to the middle of a foil loop it can be made virtually
tamper-proof.

‘TRI-MODE SWITCH ASSEMBLY

Before any ‘tri-mode’ switches are fitted into the system it
should be decided how many are to be used in each channel
(remember at least one per channel is required to establish
the loop impedance). The number of switches will determine
the value of resistor Ra (Table 1).

Number of ‘tri-mode’ Value of Ra
switches (per channel)

1 100kQ2

2 47kQ

3 33kQ2

4 24kQ

TABLE 1: All the ‘tri-mode’ switches in a particular
channel should have the same value resistors.

The selected resistor Ra should first be soldered to a ger-
manium diode {(OA91) and then fitted into the reed switch
assembly as shown in Fig. 2.6.

REED
SWITCH

Fig. 2.6. After soldering, the resistor and diode should
be fitted inside the switch. Note the reed switch is fit-
ted inside the body of the switch and cannot be seen.

DESIGNING A LOOP

The basic principle of the alarm loop is that it presents a
resistance of 100kHz during one phase of the multi-
vibrator. If the resistance of the loop decreases to 80kQ2 or
less an alarm is sensed. During the other phase of the multi-
vibrator the loop should present a resistance less than
10kQ. If the resistance of the loop increases to 100k(} or
greater an alarm is sensed. The first phase monitors the loop
for short circuits and shunt sensors being activated the
second phase monitors the loop of continuity of the series
sensors.
When designing a loop there are three basic rules that must
be followed:

a) In order to maintain maximum noise immunity twin

conductor wire should be used from sensor to sensor.

This is important if the sensors are some distance
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apart or the alarm wiring is in close proximity to the
electrical wiring in the house. Wiring in one area, say
around a large set of windows, can be separated into
single cores whenever it is convenient to do so.

b) The reverse resistance of the loop should be approx-
imately 100k when the loop is safe. This resistance
is determined by the sum of the resistors in the ‘tri-
mode’ sensors. (cathode of diode D positive with
respect to its anode).

c) The forward resistance of the loop should be less
than 10kQ when the loop is safe. This resistance is
determined by the series resistance of the wire and the
diodes in the ‘tri-mode’ sensors. (cathode of diode D
negative with respect to its anode).

A basic system would take the form of a ‘tri-mode’ switch at
the external door and at any windows which can be forced
open to provide access for the average size person. 'Bi-
mode’ switches should be fitted to the remaining windows.
Doors and windows which are in dark or secluded areas re-
quire extra attention as these areas will be the most likely
points of attempted access. Tamper proof’ window foils
should be installed on all glass panes in these localities.

BI-MODE SWITCH

TRI-MODE SWITCH

TRt~ MODE SWITCH

q WINDOW
FOILS

b
Fig. 2.10. Tamper-proof system for window foils.

TAMPER-PROOF FOILS
Because window foils are conspicuous and are easily

‘shunted the basic type should only be used on fixed opaque

glass such as those found in bathrooms. A tamper-proof
arrangement for foils can be developed by using a resistor-
diode combination from a tri-mode switch in the foil loop of
a fixed window. If the window can be opened then it is bet-
ter to incorporate a tri-mode switch into the loop, this en-
sures that the alarm will be triggered if either set of foil ter-
minals is shunted.

TRI - MODE SWITCH

Fig. 2.7. Basic loop system. If a shunt device is
used at the end of a loop then an extra wire is re-
quired. To overcome this problem each loop
J should end with a tri-mode switch

e —

_____ Ao RN L WINDOW
r ar 0 Ll
MAGNET :
la}) g v
[] ] ' i
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o= S b L____/QS__J SAD
TRE- MODE SWITCH

One of the major advantages of the ‘tri-mode’ concept
which requires only one twin-conductor wire from the con-
trol panel to the area being protected is that only one ‘tri-
mode’ switch need be fitted initially. When time and budget
allow, the loop can be expanded without disturbing the ex-
isting installation. Wiring is also greatly simplified by this
design.

MOVING PORTION OF DOOR OR
WINDOW

F- MAGNET ASSEMBLY —$

25mm

. 3
6- MODIFIED SWITCH ﬁ—t s0mm
G UNMODIFIED swncr&-—

FIXED PORTION OF DOOR OR
WINDOW FRAME

Fig. 2.8. Switch mounting details

—_—
i
L :
PRESSURE = PRESSURE|

PADS . PADS

PRESSURE
PADS

Fig. 2.9. Shunt sensors can be connected across the
loop or across a ‘tri-mode’ sensor
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An unlimited number of bi-mode switches can be
developed from conventional switches and although bi-
mode and tri-mode switches can be used in either leg it is
easier to wire all the series devices in ‘a’ leg and use the ‘b’
leg as the return.

OPERATION OF THE SYSTEM

Operation of this system is straightforward due to the
built-in automatic test facilities. When you are ready to leave
the premises close all windows and doors that-are monitored
and release all of the channel selector switches to the 'ac-
tivate’' position. As you leave release the 'system’ switch to
the ‘activate’ position. When the ‘operational’ l.ed. il-
luminates the system is completely clear of alarms and has
initiated the exit delay. You now have one and a half minutes
to make your exit and close the door behind you. If the
system goes to ‘fault’ when it is activated the channel which
is causing the alarm will be identified by the flashing channel
‘alarm’ Le.d. If you wish you can depress the channel selec-
tor switch to ‘defeat’, cycle the ‘system’ switch to ‘defeat’
and then back to ‘activate’. The system will now ignore the
alarm sensed on this channel and you can make your exit.
The facility to 'defeat’ selected channels was provided for
use mainly when you use the system to protect the house
when it is occupied and you only wish to protect key areas of
the premises. When the house is unoccupied the source of
the alarm should be identified and corrected before you
depart. When 'you return and re-enter the house you will
trigger the system immediately. The entry delay timer allows
you one minute to reach the control centre and depress the
‘system’ switch to ‘defeat’ before the siren is triggered. The
‘operational’ status when you depart and the ‘system alarm’
status when you re-enter are verified by the remote le.d.
mimic as confirmation that the system is operating
correctly. *
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EXP300

AITKEN BROS

35, High Bridge, Newcastle upon Tyne
Tel: 0632 26729

EXP300
550 contacts with two 50-point BUS
bars. Size 152x53mm. £6-95.

PROTO-BOARD 6 KIT
630 contacts, four 5 way binding posts,
P86 Kit accepts up to 6 14 pin DIPs. £10.98,

CSC LOGIC PROBES

LP-2 ECONOMY PROBE

Min. pulse width 300 nanoseconds, 300 KQ input
impedance, tests circuits up to 1.-5MHz. Detecting pulse
trains or single-shot event in TTL, DTL, HTL, and CMOS cir-
cuits. £20.95.

LP-1 Memory Probe

LP-3 High Speed Memory Probe

CSC catalogue available, Please send §.A.E.

CALSCOPE SUPER6 £186-30

A portable singie beam 6MHz bandwidth oscilloscope with
easy to use controls. High gain to 10 mv/cm and wide time
base range from 1us to 100 ms/cm. Full specification to re-
quest. Please send S.A.E. Professional scopes you can afford.

CALSCOPE SUPER 10 £251.85

A dual trace 10MHz instrument of the very highest
performance and quality. It has an accuracy of 3% which is
achieved by the use of built-in stabilised power supplies
which keep the trace rock steady over a wide range of mains
fluctuations. Full specification on request. Please send S.A.E.

£35.65
£56.75

SINCLAIR LOW POWER PORTABLE
OSCILLOSCOPE SC110 £159.85
The SC110 has a 10MHz bandwidth and sensitivity
down to 10mV per division. Full trigger facilities are
provided, including bright line, auto with TV line and
frame positions. Please send for full spec. and
illustrated brochure.

TMK 500 MULTIMETER 30,000 op.v. AC
volts 2-5, 10, 25, 100, 250, 500, 1000. DC volts.
025, 1, 2.5, 10, 25, 100, 250, 1000. DC current
50pa, 5MA, 50MA, 12 amp. Resistance 0-6K,
80K, 6MEG, 60MEG. Decibels. -20 to + 56 db.
Buzzer continuity test size, 160 x 110 x 55MM.
Batteries, leads, and carrying case included.

PRICE £22.95.

CSC EXPERIMENTOR BREADBOARDS

No ing modular breadb

..

, simply plug components in and out of letter/number identified

nickel-silver contact holes. Start small and simply snap lock boards together 1o build breadboards of
any size.

SINCLAIR DM350 £83.95
SINCLAIR DM450 £114.95
Size 255x 148 x40mm.

OM350 3} digit display OM450 44 digit display. Both
provide six functions in 34 ranges. D.C. voltage 104V to
1200V {100V on DM350) A.C. voltage 100V to 750V.
0.C. current 1nA 1o 10A. A.C. current 1nA to 10A resistance
10mQ) to 20MQ) (100mQ opn OM350). Accessories for
DM350 & 450 as for DM235 below. Full spec. on request,
Please send S.AE.

Sinclair PFM200 frequency meter

Slze 157 x76x32mm,

Range 20Hz to 200MHz. Accessories and Hustration as for
POM35 beiow. £52.95.

SINCLAIR PDM35

DIGITAL POCKET MULTIMETER

OC volts {4 ranges) 1mV to 1OOQV AC volts 1V to
500V DC current (6 ranges) 1nA to 200MA.
Resistance (5 ranges} 100 to 20 MEGQ. PRICE
£39.95 AC Adaptor £4-25 de luxe padded carry-
ingcase £1-95 MN 1604 Battery £1.28.

Size 157x76x32mm.

SINCLAIR DM235

BENCH-PORTABLE DIGITAL
MULTIMETER.

BE wvoits (4 ranges) 1mV to 1000V AC volts (4
ranges) 1MV to 750V AC & DC current 1pa to
1000MA Resistance {5 ranges) 102 to 20 MEG (2.
PRICE £60.98. Carrying case £8.95. AC adap-
tor/charger. £4.25. Rechargeable Battery Pack.
£8.95,

Size 255x 148x40mm.

PANEL METERS

DIMS 60MM x 45MM. 50p amp, 100p amp 1MA,
5MA, 10MA, 50MA, 100MA, 500MA, 1 amp, 2
amp, 25V dc, 30V dc, 50v AC, 300V ac, "'S”, “VU"
50-0-50pa, 100-0-100pa, 500-0-500pa. PRICE

£5.95,

DESOLDERING TOOL
SUCTION PUMP,

blich,

£6-45

Education E.
PHONE OR SEND YOUR ACCESS OR
BARCLAYCARD NUMBER
ALL PRICES INCLUDE POSTAGE AND VAT.

Orders Accepted.

METER
VIODULE

Fully built and
tested, ONLY

£11.95.0.

+ Reads positive and negative voltages with a sensitivity
of 0 - +999mV and 0 - -99mV

* Requires only single supply between 7 & 12 volts
(220mA)

« High accuracy +0.1% +1 digit

* Large bright 0.43" high efficiency displays

# 4 readings per second sampling rate

» Size only 41 x 95 x 10mm

* Supplied with full data & applications information

This brand new, quality module manufactured by Autona
Limited {(who are one of the U.K's largest module manufac-
turers) means you can build accurate test equipment, multi-
meters, thermometers, etc. easily and at a fraction of the cost
of ready-made equipment. Full details are provided showing
how to measure A.C. voltage, current, resistance and
temperature. )

Send your cheque or P.O.(£11.95+£1.79V.AT.+50pp. & p.
= £14.24) now to:-
Dept. P.E.3
RISCOMP LIMITED
21 Duke Street
Princes Risborough
Bucks. HP17 OAT

s EX-STOCK DELIVERY

BUCKINGHAMSHIRE'S NEW
ELECTRONICS -CENTRE

8 miles off the M40

50 minutes from London

Telephone:(084 44) 6326

=
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Pack
A10
AT2
AT3

B Guaranteed same day Despatch
B Vast Stocks
B Competitive Prices

B Quality Product
B Free Catalogue

Pack
10 PP3 battery leads 50p F11 10BCI108 trans. 90p
10 3.5mm jack plugs 80p F26 102N3704 trans. 80p
10 3.5mm jack sockets 80p  F27 102N3819 trans. 190p
10 Std. jack plugs 130p  HI11 20 IN4002 diodes 15p
10 Std. jack sockets 170p  HS50 20 0A91 diodes 110p
10 5 pin 180 DIN plug 120p H60 100 1IN4148 diodes 180p
10 5 pin 180 sockets 100p H70 5CI06D thyristors 200p
10 Min. slide switch 130p J10 200.2in. red LEDs 170p
10 Push to make sw. 130p J15 500.2in. red LEDs 400p
10 Push to break sw. 170p J20 1000.2in. red LEDs 750p
Pair Ultrasonics 350p J30 200.2in. green LEDs  280p
Submin. SPST toggle 60p J50 200.2in.yellow LEDs 280p
Submin. DPDT toggle 80p J80 4 FND500 CC displays 350p
20 Texas 8 pin sockets 170p K5 5741 op amps. 9%0p
20 Texas 14 pin sockets 200p K40 1LM324 op amp. S0p
20 Texas 16 pin sockets 220p K20 5 CA3140 op amps. 225p
Resistor kit. 10 ea value {W K85 5 NES5SS5 timers 110p
4.7Q IM.650 resistors 480p L8 54011 CMOS 130p
10 10u 25V radialelec 50p L9 4013 CMOS 40p
10 100u 25V radial “7%p L1l 4017 CMOS 15p
10 1u 35V tantalum 100p L19 4049 CMOS 45p
100.1 C280 polyester ~ 50p  M20 Dalo pen 80p

B For quality components at competitive prices by return of post Rapid
‘Electronics must be your first choice!

All prices include VAT. Please add 5O0p postage and packing on orders
below £10. Send SAE for our complete catalogue.

Rapid Electronics Limited

Hilleroft House, Station Road, Eynsford, Kent
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BOSE SPEAKERS

European patent application no.
0 007 453 originates from the Bose Cor-
poration of Framingham, Massachusetts.
The aim of the invention is to provide the
electronic equivalent of mechanical adjust-
ments which are necessary on some of
Bose loudspeakers. According to Bose
design philosophy a loudspeaker should
radiate more sound energy onto a reflecting
surface, such as a room wall, than directly
into the listening area. This is said to
simulate the sound received in a concert
hall where the listener receives significantly
more reflected energy than direct energy
from the sound source on the stage.

This (highly controversial) approach can
result in an unnaturally broad sound image
which spreads across the entire surface of
the wall which is reflecting the indirect
sound from the loudspeakers. Some control
of the image spread is possible if the user
physically adjusts the angle of the
loudspeakers with respect to the nearest
wall. But as Bose admit in the new patent
application, this is “impractical in many
situations”. The new idea is to provide add-
on circuitry which enables the user to vary
the image without altering the loudspeaker
position.

The Bose 901 loudspeaker is shaped
rather like a chunky slice of cake and (see
Figure 4) four identical full range
loudspeaker drivers 21-24 and 25-28 are

Copies of Patents can be obtained from:
the Patent Office Sales, St. Mary Cray, Orpington, Kent.

mounted on each of the two rearwardly fac-
ing and mutually angled panels 120 and
121. A single front facing driver 29 is
mounted on the front panel 30 to fire direc-
tly into the listening area. The nine drivers
are connected in series between
loudspeaker terminals 31 and 32 with the
junction of front driver 29 and inside rear
driver 25 connected to an extra terminal
33. As shown in figure 5, the audio signal
input 44 is split between an “inside’’ chan-
nel of amplifier 47, resistor 48 and amplifier
51 and an “outside” channel of amplifier
52, resistor 53 and amplifier 54. The gains
of amplifiers 47 and 52 are of equal
magnitude but opposite sense to provide
phase reversal. Capacitor 55 couples the
arm 42 of a potentiometer or “spatial con-
trol” 41 to earth. Central terminal 33 of the
loudspeaker system is also connected to
earth. In this way the spatial control alters
the ratio of sound energy generated by the
inside and outside panels, but only above a
frequency of around 300Hz. Frequencies
below 300Hz, which are largely non-

ooo

Price 95p each.

directional, are unaffected and radiated at
equal level by both the inside and outside
panels of the loudspeaker. Moreover the
overall radiated power from both rear
panels remains constant, irrespective of the
changing ratio of radiation between panels.
Adjustment of the potentiometer arm 42
should thus vary the perceived image
without audible change of volume.
Acgording to Bose the modification is
immediately applicable to Model 901
loudspeakers which already have the
necessary three terminals, but models 501
and 601 speakers will need some modifica-
tion. It will be interesting to chart the
progress of application no. 0 007 453
through the European Patent Office
because the text contains self-
congratulatory statements which are
arguable and of a type normally inad-
missable in a patent document, e.g. ac-
cording to Bose the 901 system “has met
with wide critical and consumer acclaim
throughout the world, receiving an un-
precedented series of rave reviews” |

POINTS ARISING

LARGER PREMISES

THE PERSONAL COMPUTER BOOK by Robin

into | i t 3A, Com-
Bradbeer in PE October 1980 (Review) CE MAILTRONIX has moved into larger premises ai om

mercial Street, Batley, W. Yorks WF17 SHJ. The company
specialises in Electronic Components for magazine projects in addition
to its electronic component catalogue listing approx 1000 items
available from stock by mail order. The catalogue is available now,
priced 30p to mail order customers, and refundable with subsequent or-
ders over £5. Callers are welcome during normal working hours Mon-
day to Friday and on Saturday mornings, to whom the catalogue is
free. Since its formation in 1977 Ace Mailtronix has helped many
magazine project builders to find the more awkward components.

NOTE: Input Two-Nine, the publisher of this book has
been taken over by Gower. Those who read this review
should note that the book is now available from: Gower
Publishing Company, 1 Westmead, Farnborough, Hants,
GU14 7RU.

Practical Electronics December 1980 59



DISCO

N this part the 12V subsystem, output routing and monitos
switching, together with wiring, will be detailed.

PANEL WIRING

The mounting of the components and interwiring is a
large task and must be approached systematically. All steps
must be carefully checked, because the correction of small
errors at a later stage can be very time consuming. A wiring
colour code is extremely helpful provided you are not colour
blind, in which case the choice of colours would be limited. A
table (next month) gives a suitable colour code.

Begin by mounting components on the front pgnel. Set
the rotary switch. spigots for the appropriate number of
switch positions. When mounting the slide pots and
microphone transformer, ensure that the screws do not ex-
tend more than 1mm beyond the tapping, othewise damage
may result. The sliders are mounted on spacers so that a
standard length screw may be used. Use Selotape to hold
the spacers in place whilst the slider bezel, screws, panel
and slide pot are aligned. Note that although the slider
bezels specified are self-adhesive, they are drilled to accept
the slide pot’s fixing screws. Next, mount all the components
on the edge panel. These can be wired directly to their
respective barrier strips and the panel can be bolted in place.
Then mount barrier strip no. 7 under the turntables. If the
relays are mounted on a plate, then it is convenient to wire
these up on the bench to their associated components, and
then to mount the plate next to barrier strip no. 7 and com-
plete the interwiring. At this stage all the wiring in Fig. 15
can be completed. When the front panel components are all
mounted, this panel should be bolted to the console frame
by means of hinges along the top edge. The panel should be
arranged to sit in the position shown in dashed lines on this
figure; this arrangement greatly eases the task of wiring up.

Before beginning the wiring, check the switch positions,
ensure that the cards fit their respective edge connectors,
especially when the panel is lowered and ensure that the
edge connectors are the right way up, so that they connect
with the card terminals when the components are facing
you. Most important of all, the log sliders must be correctly
orientated; pins 11 and 21 are ‘earthy’ and go to OV, i.e.
these are uppermost when the panel is hinged back.

Wiring begins with the ‘chassis earths’. Unlike the OV con-
nections, these go directly to the mains earth from screens
and all exposed metalwork, which must be permanently
earthed. The OV connections on the other hand can be
‘ground-lifted’ to prevent hum loops. It must be emphasised
that the chassis and OV earths should be regarded as being
entirely separate. Connect all handles, panels, screens,
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turntables, gooseneck arms and other exposed metalwork
via 16/0-2 wire to the chassis earth commoning point.

12V SUBSYSTEM

The 12 volt subsystem should be wired next and the
relays, lamps and monitor amplifier can be tested if a 12V
supply is to hand. The lamps are normally wired via the spare
contacts on each push-button switch. However, extra switch
elements may need to be added to certain switches to en-
sure a consistent pattern, i.e. ‘lamps on’ = ‘function on’. Also
test for isolation between chassis earths and the 12V 'OV’
connections. Before wiring the left-hand edge connector
socket, attach a generous length of wire to the VU meters.
These will be wired later, but they are difficult to reach once
the adjacent sockets are wired. Likewise, be sure that the
12V subsystem switches adjacent to the right-hand (Cards 3
and 4) edge connectors are correctly wired. Remove edge
connector 2 and commence wiring connector 1. Sleeve
alternate connections and cut off generous lengths of wire. It
will only be possible to connect a few cables as yet, but
route the cables as far as possible, using self-adhesive
aluminium cable clips to hold them in place temporarily, in
conjunction with re-usable cable ties.

When all the connections to the Card 1 edge connector
have been made, replace edge connector No. 2 and recom-
mence. As the work progresses, the cable looms will take
shape and the loose ends will be tied up. However, where
multiple connections are to be made, as on the routing
switches and at the power supply bus-bars, the easiest
course of action is to attach and solder all the connections
simultaneously, and for this reason they are best left until
the remainder of the wiring is completed.

Next Month: Completing the wiring

Practical Electronics December 1980
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GREAT
BARGAINS

PLUS- FREE GIFT WITH EACH ORDER!

TOOL PACK — consisting of the new WELLER 12w

240V MINI IRON, an XCELITE M60 MINI DRIVER KIT of

6 jeweller's type siotted and Philtips screwdrivers, plus

tor ue ampiifier handle and an XCELITE LIGHT AND
IUM DUTY KNIFE SET, including 10 assorted blades

lor a wide range of cumn all designed to meet the need

of today's electronics entl usiast

2 95 ing AT
§PP

Pllls Fl‘ee sgliike?i'ng aid tools

PHILIPS ANALOGUE MULTIMETER — the
Philips UTS 003, designed with the electronics enthusiast
in mind. 20,000 V; DC voltage 300 mV — 1000V; AC
Voltage 1.5V — 1500V; DC Current 50 A — 2.5A; AC
Current 250 uA — 2.5A; Resistance 0 — 1MQ; Decibel
range — 20dB — + 65dB. Large easy to read scale and
mirror to eliminate paralax errors; overload protected.
Requires two penlite batteries (not supplied). Manutactured.
to IEC 348 standard.

£23.99

> ¢
Plus Free wciism ape -

INSTANT HEAT GUN KIT — containing the
WELLER Instant Heat Gun, 2 spare copper soldering tips,
one smoothing tip, one plastic cutting tip, soldering aid

tool, flux brush, tip wrench, coil of 60/40 rosin core solder,
all contained in a tough piastic carrying case. 100W 240V.

£15.95

Xcelite H
Plus Free:: ros ke

Philips Service.

604 Purley Way, Waddon, Croydon, CR9 4DR.
For immediate credit card orders —

Ring 01-688 3633 between 9.00am & 5.00pm,

CEll IE I I G I B B B I B B D B B =S :—
l Monday to Friday, quoting your Access/

| wish to order:- .
Quantity required Name

1st Offer £9.95 each
2nd Offer £23.95 each Address _
3rd Offer £15.95 each

| enclose Cheque/Postal Order for

£ | |
Block Capitals
TF : These offers apply to all orders recelved
Debit my Access/Barclaycard Philips Service. Belold e 1080
Dept. CSO, 604 Purley Way, Waddon,
Number [

Croydon, GR 4DR: l Phi'ips SerVice

Barclaycar_d number & we will post by return.

All prices include VAT & Post/Packing.
Gifts are offered subject to availability &
may be substituted by goods of a similar
value without prior notice.
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ERE is an electronic substitute for a

polyphonic electromechanica.
keyswitch assembly. The 4416 is a quad
bilateral switch. When a logical ‘0’ is ap-
plied to all control inputs, switches A and
D are open and switches B and C are
closed. When a logical ‘1’ is applied to all
control inputs, the reverse happens A and
D are closed and B and C are open.

In my design there are two 4416 i.c.s for
each keyboard contact. The keyboard can
now use simple single pole contacts. When
a keyboard contact is pressed, a logical ‘1’

-
2 13
3 B 1w
. 1
e
SE
5

=~
=3

KEYBOARD
SWITCHES

is supplied to the 4416s of that keyboard
contact activating the s.p.d.t. switches, and
that particular voltage is supplied to

VCOI1 hold. If any further keys are
pressed they will supply simultaneously the
relevant voltages to the VCO holds and so
on. The voltage divider is now situated bet-
ween the i.c.s and not on the keyboard
contacts. (Power supply connections are
omitted from the figure for simplicity —

T =
; A gelection of readers’

FI.‘ original circuit ideas. It
. shoulii be emphasised |
that ‘fhese designs have |
. not been proven by us.
* They will at any rate
stimulate further thought.
Why not submit your
idea? Any idea published
will be awarded payment
according to its merits.
] Articles submitted for
. publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols.
Diagrams should be on
separate sheets, not insers
ted in the text.
Each idea submitted
must be accompanied by
a declaration to the effect
that it has been tried and
tested, is the original work
| of the undersigned, and
that it has not been of-
| fered or accepted for
" publication elsewhere.

provide simultaneous programming for
more. 8 or 10 notes played together might
be feasible. Alternatively the unused
s.p.d.t. switch can be used to provide the
—ve voltage for the triggering of the en-
velope shapers etc. The ohmic resistance
of the 4416 switches provides isolation for
the VCO hold circuits. All the usual rules
should be observed when handling CMOS
i.c.s.

all pin 14s to +9V, pin 7s to OV.) R. M. Pimlott,
The system only uses three of the Bexleyheath,
s.p.d.t. switches, but it can be expanded to Kent.
I I 1 +9v
KEYBDARD SWITCHES \ \
AAA ANA OMIOER
i CHAIN
2 2
5 - 5 - 5
— - 1
o] 1c1 sl 1c2 5] 1c3
[ ;3] 12 1
[ 13} 13 13 A
SO 3 1 3 1) ] ! veol
[l‘.’. 4416 .‘_] Lo} 0 I.‘B. L4168 4|
. j9 [8 v |s 9 1 E
5 2 _5 5 Z
s} IC4 s} ICS 63 1IC6
12 12 12
13 13 13
= 3 1 i 1 3 f R
|10 4416 L4 10 4 10 L4616 14 I

B EL
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HE accompanying circuit shows a

simple method of reading the peak
rather than the average of a d.c. waveform.
Of course, this may be applied to an a.c.
signal simply by rectification prior to
feeding the signal to this circuit. Two 741-
type op amps are used, in this case in the
form of a dual device. The peak voltage is
held in a capacitor Cx, which is charged
further whenever the comparator ICla
detects that the input voltage exceeds the
value on Cy. D2 prevents reverse leakage
into ICla output, while D1 restores the
d.c. offset caused by D2.

IC1Ib is a simple voltage follower to
preserve the leakage resistance from Cy at
a high value. In fact, this value will be of
the order of 10 megohms. With a 0-22pF
capacitor at Cy, the time constant is of the
order of 1.5 seconds, giving a good

A TRUE PEA

4 N1 SO 55

K-READING D.C. VOLTMETER

response to a music or audio signal. By us-
ing a value as high as 100uF (tantalum) at
Cyx, a “peak-hold” effect is obtained, with
a time constant of some minutes. D.c.
offset at the output has not been found to

exceed a couple of mV, when using 2 x

PP3 for the supplies. Supply-line current
drain is about 4mA.

R. J. Crowther,

Stourbidge,

+9V West Midlands.
Vin =
7
p? o 10
1NG1L8 1C1b 1
[
-L | T
1C1- 747
[
5 ==l C1 y M
_—10p SUITABLE
D1 VOLTMETER
1NL148
bl X
c2
[ercay Tou
I —9v
b

SIMPLE PULSE GENERATOR

HOWN is the circuit of a simple pulse

generator which is useful for testing the
operation of digital circuits. It uses a type
4011 CMOS integrated circuit and func-
tions as follows.

The monostable formed from ICla
and ICIb is triggered by momentarily
grounding pin 6 through S1 and then
generates a negative going pulse of dura-
tion T1, at output A, and a positive pulse,
of duration T2, at output B. With the com-
ponent values shown VR1 will set the dura-
tion T1 in the range 50 milliseconds to 1
second. If the triggering pulse or closure of
S1 has duration T then for:

T<TI1thenTl=T2
T>TlthenT2=T
Thus output B can also provide a “de
bounced” digital signal corresponding to
the position of S1.

IClc and d are interconnected to form
an astable which can generate pulses of
duration T3 varying from about 2 to 100
milliseconds depending on the setting of
VR2. With S2 set to “Pulse” the astable is
gated by output B and is therefore con-
trolled by S1 to give either a train of N
pulses, where N s T2/T3, or a continuous
pulse train at output C. If S2 is set to
“Run” then output C provides a con-
tinuous pulse train independant of S1.

When S2 is set to “Pulse” and VR1 at
maximum, VR2 can be set so that N = 1
to 10. Output C can then be used to check
a counter/decoder/display circuit, each
momentary closure of S1 advancing the
counter system by N pulses.

December 1980

Alternatively, with S1 set to “Run”, out-
put C can be used as a source of “clock”™
pulses, whilst outputs A and B are used for
(3 tid [ ”

gate” or “data” pulses. ]
The supply voltage V+ should be equal

to that of the circuit under test and can

conveniently be taken from the supply rails

of the latter. Each output will drive two
TTL or 20 CMOS inputs.

G. B. Wills,

Ealing.

1c17

A

PULSE :
32 @
Fw) —p
R
ICic R2
VR2 560k
£2
| |
100n
R e -

1C1 =401
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CONSTRUCTIONAL PROJECTS

A Simple Conversation Aid by J. M. Watt M.8.,

CIIB. ..o coimieoioiin e meicomans, - iy S TXTR) b March 62
Acoustically Coupled Telephone Modem :
by K.AMOr ..oovoivi i, Feb. 39, March 54
Alarm, Security Sentmel .................... Nov. 32, Dec. 54
Alarm, Security Sentry ..............cooeiiiiiiiiinnnn.. July 64.
Amplifier, Class “A" ... .. oiiiiii s Sept. 58
Amplifier, PE'Congress .... April 38, May 26, June 26
Amplifier, T28W ...t es Oct. 52
Audio Isolator by G. Davies ......................... March 22
Bench PSU by J. P. MacCaulay....................... June 34
Car Radio, PE Traveller ................... March 40, April 70.
Chip Checker by L. V. Cooper ......................... April 25
Cine Frame Counter by Stephen Ibbs ................. Oct. 30
Class “A” Amplifier by K. Garwell ................... Sept. 58
Cleaner, Ultrasonic ..............occoooiiiiiiiiiiinn. .. Jan. 41
Constant Current Sources by /. Millar................ Aug. 60
Controller, InfraRed...............cccoooivnnn... Baond May 42/
Controller, Greenhouse Temperature ................ June 58
Controller, Solderinglron................cocoeevennn. Feb. 30
Controller, 2 WireTrain..................... April 72, May 66
Conversation Aid, ASimple ......................... March 62
Counter, Cine Frame ...................cooviviinnnnn.. Oct. 30
Current Sources, Constant .............c.coooveeeennn.. Aug. 60
Desk, Disco ............ Sept. 24, Oct. 62, Nov. 56, Dec. 60
D)= o < e I TS I . . o 20000 July 50
DiamaticUpdate, PE.............coooeiivivinininnnnns Nov. 52
Digital Frequency Meter by M. Tooley B.A. and
D. Whitfield BA., M.SC. ...............ccoen... March 72
Digital Frequency Meter, PE ...........................
Digital Multimeter, PE ..................... :
Digital Tachometer by G. /. Williams
Disco Desk by BendJ. Duncan............. Sept. 24, Oct. 62,
Nov. 56, Dec. 60
VI RERSR. . S0 T - e« e o ecioneneio mstono Bntaserelgese July 42
Doorbell Monitor by J. A. Barrow .................... Aug. 30
Dynamic Noise Limiter by R. A. Penfold ............. Feb. 19
Dynamic Semiconductor Tester by M. Tooley B.A.
and D. Whitfield BA., M.Sc. ....................... May 48
Electrostat by P. A. Dakin ..... Rt o O - P Feb. 46
Enlarger Timer by R. Besson ........................ March 33
Eprom Programmer by A. A. Berk B.Sc., Ph.D. .....Jan. 55
Filter, Scratch and Rumble ............................. Jan. 22
.
’

Games Timer by Stephen Ibbs........................ Nov. 23
Generator, Programmable Sound ................... Sept. 32
Greenhouse Temperature Controller

by P.R. Williams................cccovivivininininnnn. June 58
Guitar, Mastertune .................. . B 00000 June 39
Infra Red Controller by Malcolm Plant . .............. May 42
Isolator, AudiO ........covviiiiiiiiiiiiiniiiiiiiies March 22
Lead Testerby Chrislane ................c.ccovevvenen. Oct. 36
Loop,20mA .. ..., 50 IBBOBBABE 000 00 - 02 ¢ Dec. 40
Master Rhythm by A. J. Boothman B.Sc............. Dec. 32
Mastertune, Guitar by B.J. Hamill ................... June 39
Memory, 4 Channel Digital............................ Feb. 56
Metal Locator, PE Magnum ............... Aug. 51, Sept. 52
Meter, Digital Frequency .............ccovvivviinnnn March 72

Meter, PE Digital Frequency
MICIOTUNE ..ottt it aineamaans

Monitor, Doorbell...............ooviiiiiiiiiiiieienn. Aug. 30
Multimeter, PE Digital ............c.ciiiiiiiiienn.. July 42
Noise Limiter, Dynamic ..............vvvviiiininnienens Feb. 19
PE Congress by Graham Jackson . ........ April 38, May 26,
June 26
PE Diamatic Update by J. R. W. Ameés and L. Blyth Nov. 52
PEDFM by D.Mottram...............cc..coevveninnn. July 50
PEDMM by Martin Kent ..................cocvvvvuunn. July 42
PE Magnum Metal Locator by Andy Flind .......... Aug. 51,
Sept. 52
PE Microtune by M. Kent.................c.cceuvnnnn. Dec. 26
PE Teletext by D.J. Shortland ............ Aug. 38, Sept. 42,
-Oct. 56, Nov. 48
Pendant, Scintillating .............ccovviiiiiiiiiinin... Jan. 48
Prescaler by M. Tooley BA. and D. Whitfield
L BEANINY'SC. VSN 8 e e e sireleipte s s April 34
Programmable Sound Generator by D. Coutts..... Sept. 32
Programmer, Eprom .............covvineeiinininnnnennn. Jan. 65
PSU, Bench ...... 000 0T e T e June 34
Radio PE Traveller, Car ................... March 40, April 70
R/C Servo Tester by C. R. Francis B.Sc................ Jan. 50
Rhythm, Master ........cc.cooviiiiiiiiiiiniinninnnnnnn. Dec. 32

Scintillating Pendant by Owen Bishop ......... Jan. 48
Scratch and Rumble Filter by R. A. Penfold
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Security Sentinel by William Dickinson... Nov. 32, Dec. 54

Security Sentry by William Dickinson................. July 64
Soldering lron Controller by M. S. Dhingra .......... Feb. 30
Speech Synthesis by Dr. A. A. Berk ....... Nov. 26, Dec. 44
Split Phase Tremolo by J. McCarthy ................. May 34
Synchroniser, Tape/Slide ......................coven..n. July 34
Tachometer, Digital ..............cooociiiiiiii ... June 64
Tape/Slide Synchroniser by R. A. Penfold ............ July 34
Teletext, PE ............ Aug. 38, Sept. 42, Oct. 56, Nov. 48
Tester, Dynamic Semiconductor ..................... May 48
Tester,Lead .............cooiviviennn... LN ol B2 Oct. 36

Tester, R/CServo ..o Jan. 50

Timer, Enlarger ........ccvviiiiiiiiiiiiiiiiiiiainae, March 33
Timer, Games ... ..ooveieiiiiieiiiii i ieiaeas Nov. 23
Train Controller, 2 Wire ..................... April 72, May 66
Tremolo, Split Phase ...........c.ccoooiiiiiiiiniinnnn. May 34
Uitrasonic Cleaner.............ooeviiiiniiiaiiinninnnnn.. Jan. 41
2 Wire Train Controller by J. Milne ........ April 72, May 66
4 Channel Digital Memory by C. Harding............ Feb. 56
20mA Loop by Stephen Ibbs............. .. Dec. 40

125W Amplifier ......... 1606050404 « b8baoa THaa " TIEE T Oct. 52

GENERAL FEATURES

A True peak-reading d.c. voitmeter

byR.J.Crowther .............cccocviviiiiiiiiiannn. Dec. 65
Acorn Review by Dr. A. A. Berk ....................... Aug. 22
‘Animated Graphics by P. Houghton .................. May 40

Calculator Chips as Logic Devices by P. A. Birnie ...Jan. 69
Colour Blindness by Dr. Janet Voke .................. June 48
Compukit Update by Dr. A. A. Berk ..... March 68, June 71

Edukit Review by Mike Abbott........................ April 22
Electrochemistry by A. T. Kuhn M A, D.Phil......... Aug. 35

INGENUITY UNLIMITED ...... Jan. 35, Feb. 60, March 58,
April 64, May 58, June 52, July 58, Aug. 66,
Sept. 66, Oct. 40, Nov. 68, Dec. 64

Accurate Kitchen Timer by David/lan ................. July 60
Alarm Clock Weekend Lockout by P, M. Jessop ... Sept. 66
Appointment Reminder by A. M. Tucker............. May 61
Automatic Car Aerial Control by D. A. Petty ........ Feb. 65
Battery Check by D. H. Halliday ..................... Sept. 68
Car Anti-Theft Device by Alastair Mutch ............. Oct. 41
Car Battery Charge Indicator by A. Dames . ......... May 59
Car Burglar Alarm by C. Guthrie ....................... Jan. 36
Car Cassette Power Supply by N. Riddiford ......... Feb. 62
Car Courtesy Light Timer by A. Chadwick ........... May 62
Current/Voltage Regulator by A. J. Chadwick....... May 61
Disco Cross Fader by Ben. J. Duncan ................. Jan, 38
Four Digit to Six Digit Clocks by P. Ratnam ........ Sept. 67
Four State Indicatorby V. V. Shah ................... May 62
Frequency Tester/Missing Pulse Detector

by P.R.TUmMEr ....coooiiriiiiiiiiiiiiiiiinnininans June 55
Function Generator by M. Rodgers.................. Sept. 68
‘Glow Plug Supply by R. MacFarlane .................. Jan. 37
Guitar Tremolo by A. R. Curtis ...................... March 59
Hex Keypad by D. Greaves ............cocovvivnnnnnn. Aug. 66
Hexadecimal Display by R. G. Stubbs.............. March 60
‘Inexpensive A to D Converter by D. Greaves........ Aug. 68
"“Jacked Up” Regulator by J. A. Barrow ............. Feb. 61
Keyboard Scannerby A. Piper ........................ Aug. 68
Keyboard Switches by R. M. Pimlett ................. Dec. 64
Lamp Flasher by P. F. Farthing........................ June 53
Light Triggered Variable Pulse by M. Miller .........Nov. 69
Logic Probe by /. Mercer......................... ....Nov. 70
Low Noise Mic Pre-Amp by P. R. Williams .......... April 65
Low Pass Filter by J.J. Lambe ......................... Jan. 38
Metal Detector by P. R. Williams ..................... April 65
Model Railway Controller by J. O. Linton ............ April 84
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Model Railway Signal Controller by C. R. Bray ..... June 54

Model Traffic Lights by M. J. Rendle .................. July 59
Motor Reversal by C.P. Finn ................covvvennn. June 52
Moving Lights by A. W. Cunningham ................. July 58
Multiplexer by C. F. Shorto ............................ Aug. 67
Noise Gate by C. BiShOP ..........ccovvivviieniinani.n. July 59
Op Amp Battery Supply by A. J. Flind ........ MEERRs June 54
Op-Amp Tester by S. Callaghan ...................... Nov. 71
Phased White Noise by R. Otterwell .................. Jan. 37
Portable Tennis by P. Bailey ............ccoovvuvven... Aug. 69
Quiz Win Indicator by J. Sarns..........c.ccovvenn. Sept. 67
R/C Failsafe and Servo Tester by J. R. Shield ....... Nov. 69
R/CServoby N.ROChE ........c.ccovvviiiiniaiininnnnn, Jan. 36
Rhythm Code Generator by E. J. Weremiuk......... Feb. 65
Rhythm Generator for Minisonic
byA.R. Bradford ...................cccvviviiiiinnn. May 58
Roulette Wheel by A. J. Kitching ...................... Oct. 40
Scope Calibrator by A. Andrews ...................... Feb. 66
Shoot Game by D.Johnson ..........c.coovveevvivunnn. Oct. 41
Shoot Game by L. Privett............cooveveununnnnnn. Nov. 7.1
Simple Autofade by T. P. Hopkins ..................... Jan. 35
Simple d.c. Power Controller by J. M. Lucas ........ May 60
Simple Pulse Generatorby G. B. Wills ............... Dec. 65
Slave Flash Controller by R. C. Mackay ............. Sept. 68
Stepset Sequencer by P. R. Williams ................. July 61
Stereo Balance Meter by T. Austin ................... June 53
Tape/Slide Sync by R. N.Johnson ................... Feb. 60
TTL/CMOS Debounced Switch by A. F. Olivera ..... July 60
TTL Logic Tester by A. C. TWisSt ...........ooovennnn... Nov. 68
TTL Staircase Generatorby B.8ell ................... May 60
Voltage Sensitive Relay by M. S. Dhingra ........... Feb. 61
Waveform Converter for Minisonic
byP.G.Ludgate .................. o R et - <iict Feb. 62
Wah-Wah Pedal by Richard Fuller ................. March 58
3 Lamp 2 Wire Controller by J. P. Kemp ............ Feb. 66
200W Temperature Controller by D. Wedlake....March 59
555/556 Quick Tester by C. P. Finn.................. June 52
MICROBUS by DJ.D. ........... Feb. 53, April 60, June 68,
Aug. 46, Oct. 24, Dec. 52
Micro Prompt .......... Feb. 23, Mar. 67, April 63, May 38,
July 68, Sept. 40, Nov. 40
Power Supplies for MPU’s by A. Clements......... April 54,
May 22
Resident Editor by N. A. Climpson ................... Nov. 43

SEMICONDUCTOR UPDATE by R. W. Coles........ Jan. 26,
Feb. 29, Mar. 25, April 24, June 32, July 27,
Aug. 33, Sept. 20, Oct. 29, Nov. 39, Dec. 23
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Intel 8294, Intel 2920, Plessey SL446A ............. Jan. 26

Ferranti ZN419CE, Intel 87C48, '
Texas MCM 68732 ............ooeiiiiiniennnn.. Feb. 29

Intel 8041/IBSC941 ..., March 25

Llyis Electronics ZMOS F.E.T. (X520, X530)
Traskert (AG 1000) Inmos (IU 101) .............. April 24

NEC mPD7801, Hewlett Packard HEDS-1000,
Exar Integrated Systems XRL556,

Mullard BT155 ... June 32
Intersil ICL7660, Thomson CSF TDA1099 SP,

LS1 Computer Systems Inc. LS7220.............. July 27
Epson America Inc. 7910, ITT UAA1003,

Plessey MNO106..............coooviiiiiiiienn Aug. 33

Intel NSC800, Texas 74LS610, GEC MASB37 ..... Sept. 20

National Semiconductor LM1871,LM 1872,
Harris HM6564, National Semicondcutor TO237,
Motorola TDAT085A .............oi i Oct. 29

Hughes HNVM3008, National Semiconductor

NM58174, Texas TLO1 1 .......ooeiviiniiinnnnn, Nov. 39
Dec. 27
Inmes IMS 1400, Thompson CSF EF 9365 ........ Dec. 27
Softy Review by A. A. Berk B.Sc., PhD ............... Jan. 27
Sparkrite XS Review ...........ooceviieiiiiiiiiinnan, July 39
Speech Synthesis by Dr. A. A. Berk ....... Nov. 26, Dec. 44
Sinclair ZX80 Review by Mike Abbott................ July 22
Strictly Instrumental by K. Lenton-Smith ........... Feb. 45,
May 65, Aug. 26,
Surefire Electronic Ignition Review .................. May 33
Switching Regulators by O L. H. Smith .............. Jan. 64
The Shape of Spacecraft by C. R. Francis
(LG, (D coor anor SR Oct. 44
The ULA LY ECFry B.SC. oo, Feb. 34
Transistor Parameters by R. A. Hatton .............. March 29
UK 101 Teleprinter Interface by J. J. Trevillion .... Sept. 38
Video—The Slow Revolution by R. Miles ............ July 28
Video Information Centre by R. Miles................. July 49
Wersi and Clef Sound Processor Kits Review....... June 24
Wiegand Effect by B. Dance M.Sc. .................... Jan. 39

NEWS AND COMMENT

BOOK REVIEWS ...... Feb. 36, April 80, June 47, Oct. 68,

Nov. 62
Breadboard Review ....................cociiiia March 26
COUNTDOWN........ Jan. 71, Feb. 28, March 63, April 71,

May 73, June 47, July 37, Aug. 65, Sept. 21,
Oct. 68, Nov. 51, Dec. 25

EDITORIAL............ Jan. 17, Feb. 15, March 17, April 17,
May 17, June 17, July 17, Aug. 17, Sept. 17,
Oct. 19, Nov. 17, Dec. 17

INDUSTRY NOTEBOOK by Nexus ......... Jan. 47, Feb. 24,
March 21, April 33, May 21, June 23, July 21,

Aug. 21, Sept. 23, Oct. 23, Nov. 20, Dec. 21

MARKET PLACE...... Jan. 18, Feb. 16, March 18, Aprll 18,
May 18, June 18, July 18, Aug. 18, Sept. 18,

Oct. 20, Nov. 18, Dec. 18

NEWS BRIEFS......... Jan. 66, Feb. 28, 55, March 30, 79,
May 37, 41, 46, June 36, Aug. 59, Sept. 62,
Oct. 55, 68, Nov. 44, Dec. 59

PATENTS REVIEW ............. Jan. 62, Feb. 38, March 64,
April 79, May 53, June 62, July 73, Aug. 59,

Sept. 51, Oct. 67, Nov. 55, Dec. 59

PE/Lektrokit Competition Results .. /4 ................ Feb. 38
POINTS ARISING .............. Feb. 38, March 71, April 80,
June 67, July 25, Aug. 31, Sept. 21, Oct. 67,

Nov. 51, Dec. 59

READOUT ............ Jan. 63, March 80, April 80, May 74,
June 46, July 63, Aug. 70, Nov. 61, Dec. 50

SPACEWATCH by F. W. Hyde ............. Jan. 32, Feb. 27,
March 66, April 66, May 25, June 45, July 40,
Aug. 49, Sept. 64, Oct. 32, Nov. 47, Dec. 43

SPECIAL SUPPLEMENTS AND OFFERS

Capacitor Offer ..o Aug. 45
CasioWatchOffer......................ooooine. July 33
Casio Watch Offer Correction........................ Sept. 65
Computer Case Offer...................... Feb. 37, March 81
Edukit Offer .................ccoevvvienennnn. May 63, June 31
How to Use Your Free Stickies ..., May 47

P.A. Loudspeaker Systems by Ben J. Duncan ....March 44
Radio/Cassette Offer.................cocoevvvvinennnn. Dec. 24

Seiko Watch Offer................... S Jan. 34
Speaker Offer ......oovviiiiii i April 68
Special Offer—Autoranging DMM's ................ Sept. 57
Special Offer—PE Congress ............... o Nov. 31
" ol
Turntable Offer..................civeeeeeinnnn, Oct. 35, Nov. 66
Video for Everyone by G. K. Gardner ................. April 44
Watch Offer ... ..ot iiiie s Mar. 65
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Producis that hel
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Arax Multicore Solder.
Economy pack for general non-electrical use.
Replaces solid wire and stick solder.(B.S. 219 GradeL).
Econopak 200g reel of 3mm dia. Size 16A.
£4.14 perreel.

Toolbox Reels.

Multicore 5-core solder for general use. Suitable for
electrical joints (B.S. 219 Grade C).

40/60 tin/lead 1.6mm dia.Size 3. £3.91 per reel.
Savbit.

Multicore 5-core solder for radio, TV. and similar work.
Reduces copper erosion. Suitablefor service engineers
and manufacturers using small quantities of solder.
1.2mmdia. Size 12.£3.91 per reel.

Mutlticore Wick.

Multicore solder-wick for removing solder from
virtually any joint.

17mmdia. Size AB10.£1.38 per reel.

make a better job of .

: ALL-
4 SOL
% 3

WORLFS DT SO | WRSH'S IR Seed

Handy Dispensers Per pack
PC115 for printed circuits. £L15
SV130 for radio and TV, repairs. £1.61
AR140 for non-electrical applica-

tions, except aluminium £1.38
S$5160 for stainless steel andssilver

jewellery, £2.53
19A for printed circuit boards —

noN-corrosive. 96p
AL150 for aluminium. £193

BCA16  solder creamforstainless

steel, jewellery and house-

hold products {non-electrical). £3.22
BCR10 solder creamfor electronic

and electrical use. £1.38
BCA14 all purpose solder cream,
. non-electrical jointing and
repairing. £1.38

Ersin Multicore 5-coré solder. Contains non-corrosive
flux for electrical applications.
1.2mm dia. 200g Econopak. Size 13A. £4.14 per reel.

Metal Soldering.

AraxMulticore 4-acid-core solder for metal fabrication
{not aluminium) and repairs.

40/60tin/lead 1.6mm dia. Size11. £3.91 per reel.

Tip Kleen.

Muiticore Tip Kleen.,
Solderingirontip wipingpad. 8
Replaceswetsponges. (Should 8
notbeusedabove 350°C). /
81p per pack.

TV, and Radio
Soldering.

Savbit Multicore for
radio, TV. and similar
work. Reduces copper
erosion.

1.2rmm dia. Size 5.

90p per handy
dispenser.

Econopak.

General purpose solder
suitablefor all electrical
joints.

40/60 alloy 1.2mm dia.
Size 6. 58p per handy
plastic dispenser.

Aluminium Soldering.

Alu-Sol Multicore 4-core solder for soldering most
types of aluminium. No extra flux needed.

1.6mm dia. Size 4. £11.50 per reel.

Soldering Flux Pastes.
Multicore soldering flux paste. Extra fast, non-
corrosive, rosinflux for electrical and general purpose
soldering.

Rosin RF10. 35g net. 69p per pack.

Multicore soldering flux paste for soft metals (except
aluminium) and stainless steel. Non-electrical.

Arax AF14.35g.69p per pack.

Wire Stripper and cutter.

Wire stripper and cutter with precision ground and
hardened steel jaws. Adjustable to most wire sizes.
With handle locking-catch and easy-grip plastic
covered handles.

Ref:9. £2.69 per pair.

Bib Hi-Fi Accessories Ltd, (Solder Division),
Kelsey House, Wood Lane End,

Hemel Hempstead, Hertfordshire HP2 4RQ.
Telephone: (0442) 61291

All recommended retail prices shown are inclusive of VAT, If you have dificulty in obtaining any of
these products send direct with 40p for postage and packing. For free colour brochure send S.AE.

G




CERAMIC PAK

16160 - 24 — 3 of each value - 22pf
27pf 33pf 39pt 47pf 68pt 82pt  £0.69
16161 - 24 - 3 of each value — 100pf
120pf 150pf 180pf 220pt 270pf 2308991

90pf
16162 — 24 - 3 of each value — 470pf

3 of each value — 4706
6800pt O1uf O15uf 022uf 033u1
047uf

ELECTROLYTIC
PAKS

A range of paks each con ng 18

first quality, mixed value miniatures.
£0.69
£0.69
£0.69

16201 - 47mFD-10mFD

16202 - 10mFD-100mFD
16203 - 100mFD-680MFD

CARBON RESISTOR
PAKS

1'(?213 60 mixed jw J0OO ohms-SZO

162!4 60 mixed jw 1K ohmszﬂzg
0.8

!8215 60 mixed zw 10K ohms ~ 83K

0.69
18216 - 60 mixed jw 100K ohms -
820K ol .6

16217 40 mixed $w 100 ohms - 320

16218 40 mixed {w 1K ohm; = SZK
£0.69

16219 40 mixed w 10K ohms — 82K
ohms k)
16220 - 40 mixed {w 100K ohms —
820K ohms 9
16230 60 mixed w 1 Meg 10 Meg

16231 — 40 mixed {w 1 Meg — 10 Meg
£0.6:

OMPONENT
PAKS

16164 - 200 Resistor mixed value ap-
prox (Count bB weight) £0.69
1616 Capagitors mixed value
appvox (Coum by weight} £0.69
16166 — 50 Precision resistors. gﬂx;g

16167 - 80 gw resistors. Mixed
values £0.69
16168 - 5 pieces assorted ferrite

values

rods 0.69
16169 - 2 Tuning gangs MW Lw
£0.69

H 3
16170 - 1 Pack wire 50 metres
assorted colours single strand £0.69
16171 - 10 Reed switches £0.69
16172 - 3 Mlcro swiltches £0.69
16123 - 15 Assorted pots £0.69
16174 — 5 metal jack sockets 3 x
3.8mm 2 x standard switch types£0.69
16175 — 30 Paper condensers — mixed
values £0.69
16176

types
16177 - 1 Pack assorted hardware —
Nuts, bolts, gromets etc £0.89
16176 Mains slide swltches,
assorted £0.69
16179 — 20 Assorted tag strips and
panels £0.89
18180 - 15 Assorted control knobs

£0.69

16181

20 Electrolytics trans
£0.69

3 Rotary wave change

switches £0.69
16182 2 ARelays 6-24v
operaling £0.69

16183 - 1 Pak copper laminate approx
200 sq inches
16184 =15 Assorted Fuses 100mA B
£0.6:

18185 - 50 metres PVC sleevin
assorted size and colours £0.

METAL FOIL
CAPACITOR PAK

16204 - Containing S0 metal foll
capacitor like Mullard C280 series —
Mixed values ranging from O1uf-2.2uf.
Complete with identification sheet

£1.38

SLIDER PAKS

16190 — 6 slider mixed
16191 - 6 slider 470 ohms

16192 - 6 slider 10K ohms 1in
16193 - 6 slider 22K ohms 1in
16194 — 6 slider 47K ohms 1in
16195 - 6 slider 47K log

Access & Barclaycard accepted. Giro a/c no. 388

70

SEMICONDUCTORS,

TRANSISTORS

CD4000
CD4001
CDA002
CD4006
cp4007
CD4008
CD4009
Co4010
C04011

MC1310

BY128

48
SN76013N
SN78023N
SLa14A

2N1305

IC PAKS

Manufacturers 'Fall Outs’ which include
functional and part functional units. These
are classed as ‘out-of-spec’ from the
makers very rigid specifications, but are
ideal for learning about |.C's and ex-
perimental work
18224 - 100 Gates assorted 7400 01 04
10 50 60 eic €1
16226 - 30 MX| asssorted types 7441 47
£1.38

90 154

227 30 Assorted Linear types 709
741747 748 710 588 etc £1.73
16228 — 8 Assorted types SL403 781013

76003 etc £
16229 - 5 I1.C's 76110 Equivatent to

MC13130P MA767 £1.73

MAMMOUTH IC PAK

16223 - Approx 200 pieces assorted fall
out integrated circuits including Logic 74
series Linear Audio and DTL. Many coded
devices but some unmarked you to iden-

£1.44

tify
JUMBD PAK
SEM{ CONDUCTOR

16222 - Transistors Germ and Silicon
Rectifiers Diodes Triacs ~ Thyristors I.C's
and Zeners. ALL NEW & CODED. Approx:
100 pieces. Offering the amateur a fan-
tastic bargain pack and an enormous
saving £2.59

UNTESTED SEMI-
CONDUCTOR PAKS

18130 100 Germ gold bonded 0A47 diodes £0.89
16131 150 Germ peint contact 100mA 0A70 81
diode €0.89
18132 100 Siticon diodes 200mA 0A200 £0.89
16133 150 Silicon fast switch diode 25mA IN41
£0.69

16134 50 Sihcon ractifiers top hat 250mA  £0.89
16135 20 Silicon rectifiers stud type 3 amp £0.89
16136 50 400 mW zeners DO? case £0.69
18137 30 NPN transistors 8C107 B plastic £0.69
16138 25 NPN T039 2N697 2N1711 silicon

£0.89
16138 30 PNP wansistors BC177 178 plasuc
£0.89

18140 268 PNP TO39 2N2905 silicon £0.89
18141 30 NPN TO18 2N706 silicon switching
£0.89
£0.89

16142 25 NPN BFY5051
16143 30 NPN plastic ZN3906 silicon £0.89
16144 30 PNP plasic 2N3905 silicon EO 89
16145 30 Germ OC71 PNP £0.69
18148 15 Plasuc power 2N3055 NPN 1’0210
case 1.38
18147 10.703 metat ZN3055 NPN t| 38
16149 10 1 amp SCA 7039 €1.38
161508 x 3 amp SCA TOGS case £1.38

TANTALUM
CAPACITORS

1611 8 Pin DIL £0.10
1612 14 Pin DIL £0.1

1613 16 Pin DIL £0.14
1720 18 Pin DIL £0.20
1721 20 Pin DIL £0.22
1722 22 Pin DIL £0.23
1614 24 £0.28°
1615 28 £0.30
1723 4 £0.36

G.P. SILICON DIODES

300mW 40PIV {min) sum-min. FULLY
TESTED. Ideal for Organ builders. 30 for
88p, 100 for £1.85, 500 for £5.75, 1000
for £10.35.

G.P. SWITCHING
TRANSISTORS

TO18 sim to 2N7068 BSY27 28 95A
ALL usable devices. No open and
shorts. ALSO available in PNP similar
to 2N2906 BCY70. 20 for 68p. SO for
£1.15, 100 for £2.07, 500 for £9.20,
1000 for £16.10. When ordering please
state NPN or PNP.

7006. All prices include VAT.

Add 50p postage per order
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EXP

No sol

Nicke)

1943

1947
1944
1945
1946
1948
1952
1949,
1850
1951
1931

1935
1932
1933

1934
1953

1939

1724

VERO

and out of letter number identified.
-silver contact holes. Start small and simply snap-
lock boards together to build a breadboard of any size.

SEND YOUR ORDERS TO DEPT.

PE12, PO BOX 6, WARE, HERTS.

VISIT OUR SHOP AT: 3 BALDOCK ST, WARE, HERTS. Tel: 0920 3182, Telex 817861

ERIMENTOR BREADBOARDS

TN —=1 —

Idering breadboards. Simply plug components in

All EXP Breadboards have two bus-bars as an integral

part of the board. If you need more than two buses,

simply snap on 4 more bus-bars with the aid of an EXP
48.

EXP 325 The ideal breadboard for 1 chip circuits.

Accepts 8, 14, 16 and up to 22-pin

IC's. ONLY £1.84

48mm (1.97)

-EXP 350 270 contact points with two 20-point bus-

bars. ONLY £3-62

91mm (3.6"}

EXP 300 550 contacts with two 40-point bus-

bars. ONLY £6-61

152mm (6.0")

EXP 650 For Micro-processors. ONLY £4.14

91mm {3.6")

EXP 4B More bus-bars. ONLY £2.65

152mm (6.0")

EXP 600 As EXP 300 but accepts 24 pin DIL and

over. ONLY £7.25

152mm (6.0")

Al EXP 300 Breadboards mix and match with 600

series.

ANTEX 1RONS

15 watt quality soldering iron with 3/32"
bit £4.88
Replacement element for 1943 £2.18
Iron coated bit 3/32" for 1943 £0.53
Iron coated bit 1/8" for 1943 £0.53
Iron coated bit 3/16" for 1943 £0-53
18 watt iron with iron coated bit £4.59
Replacement element for 1948 £2.18
Iron coated bit 3/32" for 1948 £0.53
iron coated bit 1/8" for 1948 £0-53
Iron coated bit 3/16" for 1948 £0.53

X25 25 watt iron, ceramic shaft and another
shaft of stainless steel to ensure strength £4.88

Replacement element for 1931 £1.84
Iron coated bit 1/8” for 1931 £0.57
Iron coated bit 2/16" for 1931 £0.57
Iron coated bit 3/32" for 1931 £0.57

SK1 soldering Kit — contains 15 watt soldering
iron with 3/16" bit plus two spare bits, a reel of
solder, heat-sink and a booklet 'How to
Solder £6.38
ST3 iron stand made from high grade bakelite
chrom plated steel spring, suit alt models -
includes accommodation for six bits and two
sponges to keep the iron bits clean £1.88
Model MLX as X25 iron but 12 volts £5.29

CASES AND BOXES

ph-tk: case box. These boxes consist of top and
which i

i lude fixings points for hortzontal

rd

and are

are
held together by four screws which anter through the bese

concealed by plastic feet.
Width Helght
140mm 40mm 205mm £4.35
140mm 75mm 205mm £4.85
140mm 110mm 205mm £6.-30

INSTRUMENT CASES in two sections vinyl covered top
and sides, sluminium bottom, front end back.

169
168

Practical

2fin

No. Length Height Price
156 8in 3in 2in £2.01
156 11in 6in 3in £3.10
157 6in 43in 13in £1.
158 9in 53in 23in £2-59
ALUMINIUM BOXES made from bd?M at, folded

h box with haif inch d‘.ﬂ d end
screws.

0. Length Width Height Prica
159 53in $in 14in £0-98
160 4in 4in 13in £0.98
161 4in 3in 13in £0.98
162 5%in 4in 14in £1.10
163 4in Ziin 2in £0-98
164 3in 2in lin £0:67
165 7in 5in 2}in £1.54
166 8in 6in 3in £1.98
167 6in 4in 2in £1.32
SLOPE

front aluminium boxes with biack vinyt base and
construction

sides & sluminium back, top & front - strong
-ccnubh

€£5-48
£8-21

3i 5 8in

1in

yin
in

12in
16in

in
in

23in

4in 4

December 1980

| Electronics

AUDIO MODULES
AMPLIFIERS

watt Audio Amplifier Module 22 v supply
5 watt Audio Amplifier Module 22-32v supply
7- 10 watt Audio Amplifier Module 22-32v

£3.63
£4.73

supply £8.51
15-25 watt Audio Ampilitier Module 30-50v

ALGO

supply £6.81
ALBO 35 watt Audio Amplitier Module 40-60v supply £1 0 87
AL120 50 watt Audio Amplifier Module 50-70v supply
AL250 125 watt Audio Amplifier Module 50-80v supply EZ g

STEREO PRE-AMPLIFIERS

Supply vollage 22-32vinput sensit
Q/AL30

suit: AL10/AL20, £9.63
Supply voltage 24-36vinputs:- Tape. Tuner.
MagP.U. Suit: AL60/ALBO £20.30

SupplyvollaquS 70vinputs:~Tape. Tun
Mag P.U., Suit: ALBO/AL120/AL250

MONO PRE-AMPLIFIERS

MM 100

er,
£20.98

upply voltage 4
Microphone Max. output 500my
MM100G Supply voltage 40-65v inputs: 2 Guitars,
Microphones Max. output 500myv

POWER SUPPLIE

24v Supply suit 2 AL10, 2 - AL20,
2:AL30 & PA12/5.450

0-65v inputs: Mag, P.U., Tape
£14.29

£14.29

PS12

SPM8B0 33v Stabllised supply - suit 2 « AL60,

PA 1o 15 watts
SPM120/45 45v Stabilised supply - suit 2 » AL60,

PA1001025 watts £7.34

SPM120/65 55v Stabilised supply —suit2 xALBO,

PA200 £7.34
SPM120/65 65v Stabilised supply —suit 2x AL120,

PA200.1xAL250, PA200 £7.34

SG30 15-0-15 Stabilised powet supply for

2 xGE100MKI

MISCELLANEOUS

Stereo Magnetic Cartridge Pre-Ampilifier-

tnput 3.5mv Output 100mv

Stereo FM Tuner Supply Voltage 20-30v -

Varicap tuned

Complete 7 wattper Channel Stereo

Amplifier Board - includes amps. pre-

amp, power supply, front panel, knobs

etc -requires 2050 Transformer

5 watt 12vmax. - Siren Alarm Module

GE100MKIl 10¢hannel monovguphlc equaliser

complete with sliders and knobs £26.45

VPS30 Varlable regulaled stabilised power supply
2-30v0-2amps £8.74

TRANSFORMERS

1.7 amp 35v suit SPMB0 £6.21 l.' Zl

MPA30
$.450
STEREQ30

£3.76
£29.39

£24.25

8P124 £4.43

2035 2amp 55v £7. 30 £1.47
2036 750mA 17vsuitPS12 £3.6
2040 1.5amp 0-45v-55v suit SPM120/45,

SPM120/55v £5.98 £1.21
2041 2amp0-55v-65v suit SPM120/55,

SPM120/65v £7.82 £1.47

1 amp 0-20v suit Stereo 30
150mA 15-0-15vsult SG30

ACCESSORIES

Teak Cabinet suit Stereo 30,3201:235 - 81mm
Teak Cabinet suit STA15425» 290 x 95mm
FPYOO Front Panel for PA100 & PA200
P100  Back Panelfor PA100 & PA200
GE 100FP Front Panelfor one GE100MK/|
2240 Kit of partsinciuding Teak Cabinet, chassis
nobs to build 15 watt stereo

VEROBOARD

2.5"x5" .1 copper £0.71
2.5°x3.75° .1 copper £0.61

£3.74 £0.75
£2.04

140

©2211 2.5°x3.75" .15 copper £0.53
2212 3.75"x17" .15 copper £2.39

2203 2.5"x17" .1 copper £2.14 2213 3.75°x5" .15 copper £0.90
2205 3.75"x3.75° .1 copper£0.79 2217 3.75"x17.9% .1 Plain £1.79
2206 3.75"x17" .1 copper £2.76 2218 3.75"x2.5° 1° Plain £0.44
2207 4.75"x17.9* .1 copper£3.61 2219 5“x3.75" .1 Plain £0.68
2208 2.5"x1" .5 in pack £0.85 . 2223 2.5"x5" .15 Plain £0.37
2204 3.75*x5" .t copper £0.78 2225 5°x.78" .15 Plain £0.56
2210 2.5"x5" .15 copper  £0.64

METAL FOIL CAPACITOR PA

16204 - C ing 50 metal foil like Mullard C280
series — Mixed values ranging from O1uf - 2.2uf. Complete :‘uh

identification sheet
TRIACS

TOS5 case

No. 0.
TR12A/100 £0- Of TR110A/100 £0.88 Ov RMS  8R1/50
TR12A/200 £0.89 200 TR110A/200 £1. 100v RMS BR1/100
TR12A/400 £0:-82 400 TR110A/400 £1:29 | 200y RMS  BR1/200
400v AMS  BR1/400
10 amp

6 emp volts

volts 400 TR110A/400P £1-29 | SILICON 10 smp

100 TR16A/100 £0-69 Tgpo No.

200 TR16A/200 £0-70 DIAC Ov RMS  8R10/50

400 TR16A/400 . BR100 £0.23 D32 £0-23 | 200vRMS  BR10/200

SILICON RECTIFIERS

200mA 3 A
15920 50V £0.07 IN5400 50V £0.16
15921100V £0.08 IN5401 100V £€0.17
15922 150V £0.09 IN5402 200V €018
15923 200V £0.10 IN5404 400V £0.19
15924 300V £0.11 IN5406 600V £0.24
IN5407 8OOV £0.28
IN5408 1000V £0.34
1 Am,
INGOG1 50V £0.05 IO NS o e
IN4002 100V €0.08 1510/100 100V €0.24
IN40O3 200V €0.07 1S10/200 200V £€0.26
IN4004 400V. £0.08 1510/4Q0 400V £0.40
IN4005 600V £0.09 1510/600 600V £0.48
IN4OO6 BOOV £0.10 1S10/800 800V £0.5
IN4007 1000V 0.11 1510/1000 1000V £0.89
1S10/1200 1200V £0.79
1.5 Amp 30 A
1S015 50V £0.10 1S30/50 50V £0.64
15020 100V £0.11 1S30/100 100V £0.79
15021 200V £0.12 1S30/200 200V £1.08
15023 400V £0.14 1S30/400 400V £€1.43
15025 600V £0.16 1S30/6 00 600V €2.02
1$027 800V £0.18 1S30/800 800V £2.23
15029 1000V £0.23 1S30/1000 1000V  £2.65
15031 1200V £0.2 1S30/1200 1200V £3.31
0 Amg 1S70/400 400V £2.01
1570/50 50V £0.86 1S70/600 600V £2.
1S70/100 100V .96 1S70/800 8OOV £2.87
1S70/200 200V~ £1.38 1S70/1000 1000V £3.45
600ma TO 18 Case 7 amp TO 48 Case
Volits No. Price Volts No. Pric.

10 THY600/10 £0.17 50 THY7A/50 £0.55

20 THY600/20 £0.18 | 100 THY7A/100 £0.59

30 THY600/30 £0.23 | 200 THY7A/200 £0.66

50 THY600/50 £0.25 400 THY7A/400 £0.71
BINEI, D | solmies

-44 HY7A/800 £1.06

400 THY600/400 0 51t | LoTHY T4,
10 amp TO 48 Case
Voits No. Price
1 amp TO 68 Case 50 THY 10A/50 £0.59
Volts No, Prica | 100 THY 10A/100 £0.66

50 THY 1A/50 £0.30 | 200 THY10A/200 £0.71
100 THY1A/100 £0.32 | 400 THY10A/400 £0.81
200 THY1A/200 €0.37 | 600 THY10A/600 £1.14
400 THY 1A/400 €0.44 | 80O THY10A/800 £1.40
600 THY 1A/600 £0.52
800 THY1A/800 £0.67 | 16amp TO 48 Case

Volts No. Price
srae, e
100 THY 16, X
o, TO66Case | 500 THY16A/200  £0.79

20 THY3A/50 €032 | 400 THY16A/400 £0.89
100 THY3A/100 £0.35 | 600 THY16A/600 £1.04
200 ;HY ://200 28438 800 THY 16A/800 £1.60
400 THY3A/400 .48
600 THY3A/600 f£0.58 | J0amp TOS4Cane
800 THY3A/800 £0.75 20 THY30A/50 £1.38

100 THY30A/100 £1.64

200 THY30A/200 £1.87

\5,;':';% T0 66 g-u 400 THY30A/400 gos
0.

50 THY5A/50 0.4y | S00THY304/600 b
100 THYSA/100 £0.52 | o Bite
200 THY5A/200 £0.58 | BT101/500R £0.92
400 THY5A/400 £0.66 | BT102/500R £0.92
800 THYSA/600 £0.79 8T106 £1.44
800 THY5A/800 £0.93 BT107 £1.07

8T108 £1.93
2N3228 £0.81
§ amp T0220Case | 2N3525 £0.89
Volts No. Price BTX30/50L £0.38
400 THY5A/400P £0.86 | BTX30/400L £0.53
600 THY5A/600P £0.79 C106/4 £0.69
800 THY5A/800P €093 | BT116 £1.73
ZENER DIODES
400 mw {Bzy88) DO0O7. Glass d lan7g
available. 1-3v, 2-2v, 2-7v, 3-3v, 3-9v. 4-3v, v, 5 1v, 5. Sv,

Tw-1-5w Plasluc2 and _metal em:agsulated Range of
-2v.

available, 1-3v.
6-2v, 6-8v, 7-5v

91v, 100v.

2.7v, 3

5-1v,

6:-2v, 6-8v, 7-5v. B-2v. 9:1v, 10v. 11v, 12v, 13v. 15v, 16v, 18v,
ZOv 22v. 24y, 27v, 30v, 33v. 39v. 24 10p

voliages

5-6v,

8.2y 9-1v. 10v. 11v, 12v, 13v, 15v, 16v, 18v.
20v.22v, 24v. 27v, 30v, 33v, 43v. 47v, 51v, 68v, 72v, 75v, 82v.

No. Z1

318p

10w Metal slud type SO10 case. Range of voltages available.

|3v22v2

v. 3-3v. 3.9y, 4.3v, 4.7v,

-1v, 5.8v, 6:2v,

-8v,

7-5v. 8:2v. 9- lv 10v. 11v, 12v, 13v, 15v, 16v, 18v, 20v, 22v,

24v, 27v.
100v.

30v. 33v, 43v. 47v, 51v, 68v. 72v. 75v. 82

BRIDGE RECTIFIERS

SILICON 1
T T

No.Z1

SILICON 2
Al 0.
£0.23 "EOvAMS BR2/50

£0-26 100v RAMS BR2/100 £0.88

£0-29 200v AMS BR2/200 £0.60

£0.41 400vRMS 8R2/400 £0.67
1000v RMS  BR2/1000 £0-78
glucon 28 amp ..

Price 0.

€150 LOvAMS BR25/50 £1-90

£1.70 200v RAMS  BR25/200 €2.20

v. 91v.

04ap

Price
£0.62




SHEONASUNE electronics

48 JURESRIGN B0 SDMNSEHYY A CANPON N196RD 50 YDS FROM ARCHWAY STATION & 9 BUS ROUTES
TELEPHONE 01-883 3705 01-883 2289

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS

32K with 80 col Screen £825
8N 8K RAM £399 —— N EW Twin Disk Drive 950K £895
16N 16K RAM £499 All with new keyboard and green screen
32N 32K RAM £599

Friction Feed Printer  Tractor Feed Printer
CASSETTE DECK £55 £375 £425
~ 343K Twin Floppy Disk

~ £895

COMPLETE 32K SYSTEM £1789

MEMORY
EXPANSION KIT

.Suitable for UK101, Super-
board expansion using 2114's
each board has 16K ram
capacity kit contains:

* On board power supply

* 4K Eprom expansion
% Fully buffered for easy bv“)dEo G]E_;‘;go
expansion via 40 pin el Gl
socket JUNCTION ROAD Utilises 280, 12K level i
* 8K kit £89.95 A400 Basic, Integral Cassette Deck,
* 16K kit  £122.95 D UHF O/P, 16K RAM, all
% Printed Circuit Q TRS80 features.
Board £29.95 L R
* 40 pin—40 pin > = 172 265
header plug £8.50 fm:f:n 05 g2 EGi £289

CASES
Available for U.K.
101, Superboard
Nascom, Appx.

DIM. 17” x 15”
435 x 384 mm

PRICE £24.50

Post + Packing
£1.50

UK101 P.P.IL.

Built & tested. Interfaces TX80
printer direct, can be programmed
to operate relays, motors, various
other peripherals. “'Centronics
compatable”. Plugs into IC socket.
LED binary display. Fully docu-
mented. £29.95

£179 IN KIT FORM

£229 READY BUILT _
& TESTED

£255 COMPLETE IN
CASE (8x2114)

4K EXPANSION

NOW ONLY

£18.00

No extras required

*Free sampler tape

*Full Qwerty keyboard

*8K basic

*Ram expandable to
8K on board (4K inc.)

% Kansas City tape interface

*New monitor allows full editing & cursor control £22.00

Please add VAT 15% to all prices. Postage on computers. printers and cassette decks charged at cost, all other A
items, P&P 30p. Place your order using your Access or Barclaycard (Min. tel order £5). Trade and export.enquiries

PRINTERS

EPSON TX-80
£349

Dot-matrix printer with
Pet graphics interface:
Centronics parallel, options:
PET, Apple and serial.

welcome, credit facilities arranged.
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NEW SHOP & SHOWROOM

NOW OPEN

TELEPHONE 01-883 3705 01-883 2289

MEMORY

D. RAMS
4027

4050 (350NS)
4060 (300NS)

UK101 SOUND

Sound generator and combined
parallel in out port kit contain-
ing P.C.B., AY-3-8910, 6520
PiA, fully documented and

demo tape. 4118
£29.95 S. RAMS
2102A
AY-3-8910 2102A2
2112A
2114/4045
4035
UK1 01 4044-5257

SOFTWARE 6810

BULK PURCHASE

£p

Space invaders 6.50 8x2114
Real Time Clock 5.00 8x4116
Chequers 3.00 16x2114
Othello 4.00

Game Pack | 5.00

Game Pack | 5.00 EPROMS

Game Pack 1li 5.00

Screen Monitor 4.00 2708 424

2716 (5v)

A bler Edit 4.
ssembler Editor 14.90 2532

10 x C12 Blank Tapes 4.00

ROM

CPU’'S

Z80 2.5 Meg
Z80A 4 Meg
6502

2513 (UC)

1.C. SOCKETS

D.LL. WW
8 pin .09 .25
14 pin a1 .35

6800
8080
9900

16 pin A2 42
18 pin 16 .50
SUPPORT CHIP 20 pin .20 .62

22 pin .22 .65

280 CTC 5.95 24 pin 24 .70

ZBOA CTC 6.95 28 pin .30 .80

Z80 PIO 5.95 36 pin = .99

Z80A PIO 6.95 40 pin 40 1.10

6520 3.95

6522 6.85

6532 8.50

6821 4.25 BUFFERS

6850 3.60

6852 4.35 g}'tggg

8212 1.95 811597

8216 1.95 811598

8224 2.75 SN74365

8228 3.75 SN74366

8251 4.95 SN74367

8253 9.75 SN74368

8255 4.50 8726

TM59801 . 13.16 aT28

TM58902 11.18

8795
8T96
8797
8798

TM59304 (2465362) 4.21

UARTS

AY-5-1013 g
AY-3-10156 4.75
MM5303 4.75
TMS6011

BAUD RATE GENS

MC14411 8.75
MM6307 8.75

SEND S.A.E. FOR COMPLETE
PRICE LIST OR PHONE 01-883 3705
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Allthese

advantages...

® Instant all-weather starting

® Smoother running

@ Continual peak performance

@ Longer battery & plug life

® Improved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

Inkit form

SPARKRITE X51s a hugh performance. top quahty inductive
discharge electr oric iggmition system designed for the electrorics
D.1' Y world It has been tried. tested and proven to be utterly
reliable Assemblyonlytakes 1 2hours and installation i
evenless due to the patented ‘clp on’ easy fitting
The superb techmcal design of the
Sparkrite circunt ehtminates problems of the
contact breaker There s no musfire due to
contact breaker bounce whichiselimimatecl
electronically by a pulse suppression
circut which previents the umit firmg if the
points bounce open at tugh R P M
Contact breaker burnas elininated by
reducing the current by 95%; of the norm
There 1s also a umque extended dwel
circutt winch allows the corl a longe
penod of ime tostore its energy before |
discharging to the phigs The unit includes |
built instatic immg hght systems function |
hght and secnnty changeover switch
Wil work all rev connters

\ |
Fits all 12 v negative:earth vehicles
with coil/distributor ignition up to 8 cylinders.

THE KITCOMPRISES EVERYTHINGNEEDED

Dre pressed case Ready drifled alunmmimm extruded

base and heat sink_ coll mounting chps and accessories All kit
components are guaranteed for a per.od of 2 years from date of
purchase Fully llustrated assembly and installation instructions are
included

(8
-.;, |

B L 1] (24
XS

L™}

Roger Clark the world famous rally driver
says 'Sparkrite electronicignitionsystems
are the best you can buy.

Y Sparkriie

HIGH PERFORMANCE
-\ (€3 4 ELECTRONIC IGNITION

Electronics Design Auocmteu, Dop( PE1179, 82 Bath St., Walsall, WS1 3DE

Electronics Design Associates, Dept.PE 12/80
82 Bath Street, Walsall, SW1 3DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard

| endlose cheque PO's o
Inc. VAT and PP

X5KIT £16:35

ACCESS OR BARCLAY CARD No

QUANTITY REQ'D.

Cheque No

Send SAE d brochure onky required

13



7805..

7812..

7815.

7824 ..

7905 ..

7912..

7915..

7918..

7924..

LM309K.... 105p
LM32075..105p
LM320712 105p
LM320715 105p
LM320T18 105p
LM323K....450p
LM340T5....80p
LM340T12..80p
LM340T715 .. 80p
LM340T18..80p

2N3442 ...102p
2N3702 ......8p
2N3704 .
2N3705.

p
29p '2N4058 .. .. 12p
2N4427 ... 60p

Add VAT

4A 400V ...
4A 600V ...
B6A 400V ...
6A 600V ...
BA 400V ...
8A 600V ..
10A 4OOV
10A 600V .
15A 400V .
15A 600V .
with Internal
trigger diac.
4A 400V ...
4A 600V ...
B6A 400V ...
6A 60OV ...
8A 400V ...
125 Green 12p| 8A 600V ..

125 Yellow 12p| 10A 400V . BRIDGE RECTIFIERS
10A 600V . 100p

15A 400V . 120p 50V 100V 200V 400V 600V
15A 600V . 138p | 1.5A 34p 36p 38p 40p Sdp
4A 40p 42p 44p 48p 64p
6A 48p 50p 54p 60p 74p
at time of going | 264 130p 140p 150p 170p 220p

750 ... 160p! to press. (already modified)

RETAIL SHOP AND MAIL ORDER
WE STOCK A WIDE RANGE OF

+ Semiconductors # Reslstors- Capacitors # Soldering
Irons & tools # VERO products #* OK Machine Tool Co.
Products * Microcomputers & Peripherals including
Nascom and Sharp.

% Large range of Microcomputer books

Prices correct

Mk 3880 . 950p
Mk 3881 . 625p
Mk 3882 . 625p

All advertised
items available
for immediate
35p P & P. VAT | despatch while
addttlonal | stocks last.

INTERFACE COMPONENTS LIMITED.
OAKFIELD CORNER, SYCAMORE ROAD AMERSHAM, BUCKS HP6 6SU
TELEPHONE:02403 22307 . TELEX:837788

Write,telephone or call. Access or Barclaycard accepted

74

¢ —CLEF KITS - ¢

Musical

Electronic
Instruments under the personal super-
vision of Specialist Designer A. J.
BOOTHMAN.

High Quality

JOANNA 72 & 88 PIANOS

Six and_7} Octave Electronic Pianos with
unique Touch Sensitive Action as used in the
P.E. JOANNA, which electronically simulates
piano key inertia — a feature not available in
any other design. Build this widely aclaimed
professional instrument, for either d

or Stage use. from our top quality Compo-
nent Kits.

SIX OCTAVES - £207
73 OCTAVES - £232

P.E.STRING ENSEMBLE

The versatile String Synthesizer with a fan-
tastic sound at an economic price. Split
Keyboard facility with a range of impressive
voices.

COMPONENT KIT - £169

P.A ‘s - SPEAKERS - CABINETS

Unlts can be supplied to add to the Plano
Component Kits, Including Domestic or
Stage Cabinets and portable tubular legs.

P.E. MASTER RHYTHM

A User Programmable Rhythm generator for
l‘l_g 10 24 selectable patterns on Eight tracks.|
ree instrumentation settings select from
twelve instruments, and sequence operation
gives up to 16 Bar pattern groups.

COMPONENT KIT-£79

ELECTRONIC ROTOR
Two speed organ rotor simulation plus a
three phase chorus generator. Easily in-
tegrates with existing organ.

COMPONENT KIT - £89
KEYBOARDS {Square Front)

49 NOTE C-C £23.80
73 NOTE F-F £37.00
88 NOTE A-C £45.00

All Keyboards are easily cut to grovlde your
required length and compass. Quantity en~
quiries welcome.

BUILDING SERVICE

We are specialists in Electronic Piano
Manufacture and can build your Piano for you
- see lists.

INFORMATION

Please send S.A.E. quoting items of Interest.
Telephone BARCLAYCARD orders can
accepted, all prices Include V.A.T.. carriage &
Insurance.

SHOWROOM - 44a Bramhall Lane South.

EXPORT
Enquiries welcome — in Australia please con-
tact JAYCAR (Sydney).

Back uﬁ TELEPHONE advice is availabla
from the Designer to supplement the,
clear instructions Included with the
abova Kits.

CLEF PRODUCTS (ELECTRONICS)

LIMITED

(Dept. PE) 16, Mayfield Road, Brambhall, Cheshire SK7 1JU.
061-439 3297

QUALITY REEL TO

REEL & CASSETTE TAPE HEADS + MECHANISMS

POPULAR UNIVERSAL CASSETTE TAPE HEADS
812.02 Mo ReveFous

824-01 Stereo Playback..

B24-02 Steseo Record/Pibl

B24-07 Sterso R/P, {Dolby Stsm)...
CA2RPH20 Stereo SENDUSTR/P....
CA2RP1ESOY Stereo combined

C42RPHO4 Sterso GLASS FERRITE R/P....£11.60
C42RPS18 Stereo TWIN GAP R+P ..............£25.21
E12.09 Mono/s erase
B22-02 Twin % track R/P ....coommerenee
C44RPHOI Quad % track R/P.......
C44RP2ESO1 Quad % track combined

R/P ¢ Ersse _......
C22ES02 Twin haif track srase

SEND FOR OUR FULL CATALOGUE 50p including P. & P.

PLEASE ENCLOSE

105 PRSP WHTH
OROER

THE MONOLITH ELECTRONICS CO. LT
5/7 CAURCH ST, CREWKERNE, SOMERSET, ENGLAND.

o A

Top Priority for

every constructor-

HOME RADIO
CATALOGUE

@ About 2,000 items clearly listed.

@ Profusely illustrated throughout.

@ Large A-4 size pages.

@ Bargain list, order form and 2
coupons each worth 25p if used as
directed, all supplied free.

Price £1, plus 50p for post, packing

and insurance.

Send cheque or P.O. for £1.50

HOME RADIO Components LTD
Dept. PE, P.O. Box 92, 215 London Road,
Mitcham, Surrey. 01-543 5659

Practica! Electronics December 1980



GUARANTEED LOWEST PRICES - GUARANTEED QUALITY

We promise to BEAT any lower advertised price by an extra 2.% — Just send details and your remittance for the lower amount*

Casio and Seiko watches are water resistant and won’t drown in the rain. They do not eat expensive batteries. The quality cases won’t wear

your cuffs away. nor will plating wear off in a few months. Unlike the usual plastic type, the mineral glass faces will not easily scratch or

mark. The high quality modules have a failure rate of around 1% or less — not 25% or more. They are guaranteed accurate and functions do
not interact. Spares and servicing are available after the guarantee expires from UK service departments.

THE ULTIMATE WATCHES

CASIOQ’S giant step forward in time.

AAB1
LCD ANALOGUE/DIGITAL

Alarm Chronograph with countdown

Analogue. Independent hours and minutes with
synchronous digital seconds. Dual time ability.
igital. Hours, minutes. seconds, day and date.
Stopwatch. 1/100 second to 12 hours. Net, lap and
Ist and 2nd place. Sun/smg and 10 minute signals.
Alarm. For 30 seconds with carousel display.
Countdown Alarm. Normal and net times to 1 hour,
with amazing “Star Burst™ flashing display.
Time signal. Half hourly and hourly chimes. Tone
control. Lithium battery. Light. Water Resist case.
8.65mm thick. Mineral glass (£34.95).

ONLY £29.95

For around 40 functions.

Analogue
Display

Digital
Display

12 MELODY ALARM
CHRONOGRAPHS

Countdown alarm. Date memories.

Hours, minutes. seconds, am-pm. 12 or 24 hour.
Day. date and month auto calendar.

Alarm. 7 melodies. one for each day of the week.
Hourly time signals. With "Bi&, Ben™ type tune.
Date memory. Select either “Wedding March™ or
“*Trinklied” to be played.

Birthday and Christmas Memory.

Countdown alarm. From | sccond to | hour. After
zero, count continues positively.

Stopwatch. 1/10 second to 1 Kour. Net, lap etc.
Picturesque moving display of notes played.

Light Lithium, Glass. Water Resist. cases.

M-12 resin, s/s trim. M-1200 all s/s 9.0mm, thick.

£24.95

For around 40 functions.

£29.95

100 METRE WATER
RESISTANT

Alarm Chronographs with countdown.

Amazing 5 year lithium battery life. Hours, minutes,
seconds, am/pm, day, date and month. 12 or 24 hour.
Time is always visible regardless of display mode.
Stopwatch, 1/100 second to | hour. Net, lap, 1st and
2nd. Start/top signal. 10 minute signal.

Alarm, Sounds for 30 seconds.

Countdown Alarm, Normal and net times to 12
hours. Start/stop and 10 minute signals.

Time signal. Half hourly and hourly chimes.
W-100. All resin. W-150B. All s/s.”W-150C (not
illustrated) s/s case/resin strap £25.95.

£19.95
For around 30 functions

A250. As above but with standard water resistant case. £T.B.A.

$220. As above but with dual time in lieu of alarms and chimes £25.00.

£32.50

JOIN THE KEYBOARD REVOLUTION!

With the amazing new CASIOTONE 201.

A remarkable new concegl in electronjic keyboard instruments using a totally new technology. Pitch,
timbre and harmonics of 29 instruments have been measured, digitalised and stored in electronic chip
memory for faithful reproduction.

A 4-sound memory function allows switching between any 4 pre-selected instruments.

This polyphonic instrument can play full chords of up
to 8 notes on its 29 white and 20 black keys spanning

4 octaves. Vibrato and tone switches. Foot volume

and sustain ﬁedal options. Echo jacks. 3x33; x9t
inc]hes. Weight ish. A
only.

ONLY £245 (r.r.p. £285)

15Ibs. Black or woodgrain finish.

CASIOTONE M-10
Four instruments on the move!

Polyphonic pla; inF of piano, organ, violin and flute.
19 white and 13 black keys span 24 octaves. Vibrato
switch. 2x 164x5¢ inches. Weight 3.5Ib. Integral
speakers. O/p jack. Mains/battery.

ONLY £69 (v.r.p. £79)
SPACE INVADERS ARE BACK!
This time right in your pocket. An action-packed d ganie
(ha’( v’vill gige y'ouyhourso%f skilful emcnginminlsm gh:i‘r-
gripping excitement. Never another dull spare moment. Also
an_11-note melody calculator. pre-programmed “When The
Saints Go Marching In". Fully memory, %. Auto power ofl
facility.
©
byt MG-880 (left) . -
- ame +x2§xay” 3- 3§ 3¢10 BTN
BEBEEBE £10.95:29m P
p o = Ay L -
] O R e ees
E3 iss touch keys " =l
BRasE| ook . o sl
L. + .
[-B-H- ‘ ¢1495£12.95 o b

12 PRE-PROGRAMMED MELODIES

Clock, calendar, |l-note melod¥ maker, calculator. square }
roots, %. Alarm 1; 7 tunes. one for each day. Alarm 2; a fixed

tune. Hourly chimes. Date memories: 4 anniversary tunes.
MQ-1200 (gelow) Desk or bedside. Built-in speaker. Volume
control. Nightlight. Powered by three AA batteries.
l-9/l6x6x57‘ inches.

F300 Sports Chronograph (right). 8 digits, hours,
minutes, seconds. date and day indicator, 1/100
second stopwatch; net. lap and Ist and 2nd place
times, to |gh0urs. Resin case, §/s trim. Water resist.
glass. Li%hl. i

110QS-378. Metal version £17.95.

F80E Alarm Chronograph (far right). 8 digit display
of hours. minutes, seconds. am/pm and date. 24 hour
alarm, hourly chimes. 1/10 second swopwatch to 12
hours; net, lap Ist and 2nd place. Resin case/strap.
Water fesist. Mineral glass. Nifhllighl.
83QS-418. S/s jacket version £19.95,

OTHER CAS10 WATCHES. Remember we will BEAT lower prices by 24%°,

B digit basic watches, F7C £8.95, 1110QS-34B £14.95.

Chronographs. 95QS-36B £19.95. 56Q3 38B Digital/analogue £14.95.

Calculator/chronographs. C80 £24.95. C801 £29.95,

Alarm chronos. 870 S-35B £29.95. 3185~358 all s/s £29.95. 83QGS-41B Gold plated £29.95.
79QS 39B Calendar £29.95. 79CS-5iB Calendar £39.95.

LADIES MODELS with stopwatch or dual time.

87QGL-13B Gold plated £24.95. 87QL-13B chrome £16.95.

Other ladies models from £10.95 to £34.95. Details on request.

*Providing the advertiser has stocks and we still make a small profit . .
Send 25p for our illustrated catalogue of Casio and Seiko products.

Price includes VAT and P&P., Send
your company order, cheque, P.O. or

phone your ACCESS or BARCLAY-
CARD number to:

TEMPUS

ML-90 (right)
Kisg]/l;ezy:.z' ;ozp"alch.
€795
£19.95
AT ——r—
3

Other Casio calculators, P.O.A. Remember, we will BEAT lower
prices by 21%"

SEIKO aLArRM cHRONOS
rrom£37.50.

DFT 048 (left). Alarm. countdown alarm, hourly chimes,
stggrwatch to 1/100 second: net. lap. 1st and Znd.
DFT 038 100 meter water resistant version

£49.95

DER 048 Sotar powered (right). Weekly programmable
alarm, 16 hour interval countdown alarm timer, hourly
chimes. 1/100 second stopwatch.

DER 018 100 meter water resistant version,

£69.95

£37.50 ‘ £52.50

DUO DISPLAY Analogue/digital watches
from £57.50.

bDept. PE, FREEPOST, 164-167 East
Road, Cambridge CB1 1DB. Tel: 0223
312866

Practical Electronics December 1980

75




76

KEELMOOR Quallitw.,

Keelmoor Ltd is a company which has been established for a long time — we supply the products you have often bought from other
companies. Our precision watches and electrical goods are renowned for their superb quality and reliability.

We differ from other companies in that we importdirect world-wide ~ that difference is passed onto you atunbeatable prices. Youreceive
the goods faster and we provide a service and no catch guarantee of which we are justly proud.

We employ experts world-wide whose jobit is to seek out products of the highest quality at the lowest possible prices. lllustrated hereis just
atiny selection of our comprehensiverange. Justcompare these items with those seen elsewhere - we are confident the prices willamaze
you. You can save §5858's.

GENTS 5 FUNCTION LCD HERE IS THE AMAZING
12/24 HOUR ALARM/CHRONOGRAPH

— This is the foundation of T) Along with the usual time and"

R i o \ R
the- man ;equmng e alarm ar{’d a h secooncrl
ba.Slc functions of hours, stopwatch. The time may be set
minutes and seconds, to operate in 12.0r 24 hour mode
with month and date. A

. th and the date can be in English or
CRYSTAL backlight is included and American format. The day of the
the stainless steel strap

week is continuously indicated
provided is fully adjusted and the stopwatch display may,
to suit any size of wrist. on command, be frozen to show
Guaranteed for one year,

split/laptime while the
this watch represents S\— § stopwatch continues to run.
fantastic value at only }

Stopwatch operation does not
effect normal time keeping.

oo e ; £12.95 only for this model. Also
available with
FROM solar energy
s 1 2 95 panel to conserve
34 95 ° p energy during
. p daylight hours for
£14.95
ILLUSTRATED BELOW IS THE LADIES 5 FUNCTION LCD.
This watch has the same time and auto calendar functions as the From Watches to Clocks, from Calculators to
basic gents model described above, together with backlight and . - 7
adjustable strap to suit the daintiest of wrists. It's compact, Radx.os, from Binoculars ,to Tool K.lts
pleasing appearance makes it a very practical day watch anditis KEEI MOOR is the name for the right quality at
also often used for boys and girls. Available in black or white the right price. Your personal catalogue will tell
face. you more —free with every order.
These are justafewof B = | - E LADIES
. N - i_a.‘,_
our fantastic offers - QUARTZLCD
remember. A free DRESS WATCH

. This attractive ladies model
with the standard 5 functions
of hours, minutes, seconds,
month and date has literally
sold in tens of thousands.
Available in gold or silver
colours with ‘sugar coated’
finish. Please state first and
_— second choice
ss 95 of square,
p round or oval

design.

colour catalogue is
posted with every order.
Or just send large
S.A.E. and we’ll

send you one.

£5.95p
C st GENTSLCD

ALARM WATCH

This model represents

fantastic, incredible value THE ULTIM ATE GENTS LCD

for money. The 6 digit :
display vontinuoussy CALCULATOR/ALARM WATCH
shows hours, minutes and If you want a watch from the —
seconds, or may be top end of the market thisisthe e
changed at will to hours, one for you. Full calculator ——:H'{
minutes and date. Its  functions plus memory and
effective alarm is ex-  percentage are combined with
;)remﬂ)(; unseft‘.'l a"::j.ﬂ']'i‘ai time and alarm functions to
2L A make this item an outstanding

24 hr. period. In .
ad dmrog?:;] ereis  Duy. Manufactured in Japan at

—— e —

an alarm indica-  thesame factory that produces
-H-"i - SS 95p tor, 4 year calen-  models for probably the most
dar and snooze  famous name in the watch 2320205309500
repeater.  business, this devicerepresents sonal osed
el sheer quality at an NESFSPIFNPEFEIR

FULLYGUARANTEED BARCLAYCARD unbelievable price. Comes \———"
We must emphasize all these items are

complete with backlight and

fully guaranteed for one year. All AND ACCESS button operating tool

electronic goods come complete with NN :10) carried in the strap

demonstration batteries which cannot clasp. We advise you

be guaranteed. New batteries are WELCOME. to order quickly S39.95p
available for only 60p. SEE COUPON. whilst stocks last.
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Practical Electronics

at Keener Prices

We don't think youll find items of this quality anywhere
else at the price we offer. Order now, Christmas is round the
corner and this is the way to make gift buying easier —and cheaper too.

WE ARE PROUD TO INTRODUCE THE AMAZING
MELODY ALARM CHRONOGRAPH

e ACTUALLY
PLAYS

THE YELLOW
ROSE OF TEXAS

BUT AS YOU CAN SEE

P FROM THE DETAILS BELOW

@ THIS CHRONOGRAPH IS NO
MERE NOVELTY

Today’s technology has produced this fine watch which
incorporates a musical alarm which plays a complete
verse of ‘The Yellow Rose of Texas’. Other functions in-
cluded are as for model number | with G

stop watch.
$14.95p

NEW TO OUR RANGE, WE COMBINE PRECISION
AND STYLE IN THIS-THE SUPER SLIM GENTS

5 FUNCTION CHRONOGRAPH
j ‘ JUST TO GIVE YOU
@ AN IDEA OF THE
ULTRA SLIMNESS OF
THESE WATCHES WE

HAVEILLUSTRATED
A SIDE VIEW OF THE
SUPERSLIM DIGITAL.
BELOW, WE HAVE
ELABORATED ON
SOME OF THE
T TECHNICALITIES: —
These watch‘é; need no special functions to make them stand
out in a crowd —their slimness serves that purpose. If you've
been put off digital quartz watches in the past because you
require an ultra-slim design, now
with standard 5 functions and s9_95p
backlight.

is the time to change. Is equipped
Keelmoor Ltd, 78 Castle Street, Melbourne, Derbyshire, DE7 1DY.

FREE

With every order
Big colourful
Keelmoor catalogue
featuring hundreds of
products at bargain
prices.

MAINS DIGITAL ALARM CLOCK

A very practically sized mains operated digital alarm
clock —this item is extremely well finished and looks
equally at home by the bedside or in the living room.
With snooze/repeater alarm you could not even buy
the components to build your own for this price.

Available at the amazingly low
price of only £8.9 5p

AND FINALLY, WHAT MUST BE THE ULTIMATE IN
SQUEEZING A QUART INTO A HALF PINT POT! THE
INCREDIBLE MINIATURE LCD TRAVEL/ALARM
CLOCK

pk” = Sl | 220 .

As you can see from the photograph above this device istiny and
yet it continuously displays hours and minutes with auto calendar
and night light. Invaluable for the busy traveller or simply for use
in the modern home, it comes complete with its own travelling
case and can easily be carried in top pocket or the smallest of
handbags. It has-even got a stand for upright position on table,
shelf or sleeping compartment. An unusual gift to yourself or
others atonly £10.95. J

A A A A A A

THE KEELMOOR PROMISE
Keelmoor have atremen

dous reputation to uphold
both in the retail and whole-
saje trades and so. with every
product sold. we automatically
give the Keelmoor Promise
This includes:

O NO RISK GUARANTEE
Try any of these items tor 15 days
and il you are not completely
satisfied with the qualhty and
value simply return it for a
complete refund

® ONE YEAR'S FULL

Every order
dispatched by
return, and is
sent by
recorded
delivery. That
is Keelmoor’s

. GUARANTEE on all products
Promise To ® BACK UP SERVICE
second to none
You.

December 1980

15 DAY TRIAL COUPON.

To Keelmoor L.1d. 78 Castle Street, Melbourne. Derby DE7 1DY

Please send me the items indicated in the boxes below. | understand that if 1 am not
complelelr satishied. | may return the goods undamaged within 15 days and my
money wilt be retunded in full.

T
A|B |(C]|D|E

F G H|1 J | Justindicate with a
+ tick. item required
if more than one
required tick plus
aumber-tesy
TOTAL AMOUNT =§

NAMEMrs. Miss. Ms. M
ADDRESN

POSICODE
Lenclise a chegque PO to KEELMOOR LTD
{r charge my Access | jor BARCLAYCARD _;tti h ax apphable)
Nu
TOTAL — & Pleasc add 30p per item P&P.
The sdvertisements to watch for quality precision at the right price. L
All goods dispstched by return. PE &

AN AN A L AN 4
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3 CHANNEL SOUND/LIGHT
CHASER

LB31000SLC

£29.90

=

A high performance
sound to light system which
automatically switches to a chase when the muslc

STEREQ DISCO MIXER/PREAMP
LBPA3

M — Magnauc
C — Coramic

£30.70

Magnetic or ceramic deck
versions — please state
NEW ADVANCED MODEL AVAILABLE
All the requirements of a stereo disco preamp on one
baavd lett and right deck mixers/tone controls/mic.

ceases. Super sensitive with an antl clr-
cuit, the unit will operate from practically any amp
and control up | to 1,000Wjchannel, SNI to 70K, Con-
trofs:b 1 speed,

. auto fade over decks/and P.F.L The
unit can be used with either LB100/150/250.
LBPA3PS — Regulated supply — £10.50.

Full setofpots — £8.63  siders — £11.21

3 CHANNEL SOUND/LIGHT
LB310005L

£21.40

All the advantages
of the SLC without chase.
Controls: bass/mid/treble/master sensltivity.

LPBA2 LBPA1

£17.20 £19.50

A lour channel mixer A stereo hi-fi presmp
and tone stage for mics, and tone stage for mag.
guitars, etc. Can be p.ujtape/tuner. etc.
used with any LB amps, Set of pots £3.27,
Set of pots £2.74, sliders £4.49,

sliders £5.23.

2/4/8 CHANNEL CHASER

LBa10goLL

A

e

£26.50

An all iogic chaser system
for use with up 10 8 channels

3-WAY ACTIVE CROSSOVER
LBACO1

£17.90

LBPSUY

£6.20

Bass/mid/treble

active crossover with

stage booster! Available with crossover points of 200

or 300Mz. and 2K or IKHz Iplease specify) LBPSU3
supply for LBACO1.

8t 1,000 warts each. Facilitles include_ footswitch POWER AMPLIFIERS

trigger and module cascading {16. 24, 32 channel,

ete.), chase speed and re-cycie delay. Tough dealing power smps for use in sound systems,
- circuit and fused. Heavy gauge

4 CHANNEL SEQUENCER

LB41000LS

£17.50

A 4 channel sequence generator

for banks of lamps up to 1,000W per channel. Two
speed controls, cross effect to” provide settings
between seconds and rapid burst.

he atsinks and rugged o/p devices |all operate down to
4 ohms).

25W RM.S | 100WRMS| 150WRMS] 250WRMS
20Me 10 60K SHz to 25K SH to 25K 5Hz to 25K
0.07% THO 0.1% THD 0.1% THO 0.1% THD
9808 S/N 11008 SN 11G0B SN 11008 S/N
1825 18100 L8150 L8250

£11.20 | £18.20 | £26.50 | £39.50

Note ait models are available with either 500mV or
775mV sensitivity, Please state when ordering.

MULLARD CAPACITORS
Special purchase ol lactory clearance capacitors enables us
to offer: C280 Polyesters {Liguorice Allsons) at £2 for
100 mixed. And Miniature Electrolytics at £1.50 for
100 mixed. Pack of each only £3.

MINIATURE MAINS TRANSFORMERS
Top quslity. Split babbin construction will give 4.5V-0-4.5¢
a1 250 MA. 14" x 13" x 14" all sorts of uses. ONLY 90p.
3 for £220.
2200 A 40V Radisl li'x 2" 60p. 3 tor £1.50.
1,000 24 100V Radial. 1§"x2* ONLY 70p. 3 for £1 .50,

These consist of spillages, floor gs. cosmetic
imperfects etc. As we have no time to sont them they
are magnificent value for the constructor.

HUMIDISTATS

't Lot Your Environment Dehydrats You!
F:um Honeyewel| Humidity Controller.

Mombrane actusted, very sensiiive, §° shaft. 250V, 3.754
Contacts Ideal for greenhouses. centrally heated homes.
ottices stc. Build your ow.s humidifiers or slerms. Fraction of
original cost 30p ea. 3 fpv £2.

BD181 78 Watt T.0.3 Power Transistors. 50p sa. 3 for £1.
4AF1 Aiternator Diodes. tdeal tor making Battery Chargers
etc. 4 make 50 amp bridge 50p ea. —Ve or +Ve case 2 of
o £150.

20 ASSORTED ZENER O10DES
1 wartt and 400MW. £1.50

TRANSISTOR PACKS
100. Fyll spec. new and marked Includes BC148, BC1B4L
MED#12, BF274. BC154 etc. etc. £4.95
200 as above and includes AC128. ZNJUSS 8FY50.
80131, BF200 etc. £8.35
Buy butk and ssve money. these packs are warth st feest
double.

100 MIXED DtOOES
fncludes: Zener, power, bridge, germanium, silicon etc.
Al full spec. £4.95

2" LED's
0-2" LEDS with 2 piscs clips.

P/B SWITCH BANKS
Thase cost a fortuns! Ware made for various music centres.
Includes independent and interdspendent lstching types mutti
pole c/a etc. Can be modified Can't be repestsd 3 Benks for £1

Knobs for P/B Switches. Fit 3} mm sq. shaft. 10 for £1,
Chrome or Spun Aluminium Finish.

ULTRASONIC TRANSDUCERS
Transmittes and receiver 40 kHz 14 mm dia £3 -25 pair.

MINIATURE REED SWITCHES
We are the cheapest! 12 for £1.00 100 for £4.20

G.E.C. UHF TRANSISTOR TV TUNERS
Rotary type with slow motion drive, leads and aerisl socket
£1.50 3 for £3.60 "tor GEC. "20107 senies etc”

DE LUXE FIBRE GLASS

PRINTED CIRCUIT ETCHING KITS
Includes 150 sq. ins. copper clad ¥/G bosrd. 1 Ib ferfic
chioride 1 dalo etch resist pen. Abrasive cleaner. Etch tray
plys instructions. Sgecial Prics £4.95
1 1b FE. C1. To mil. spec. £1.25
§ Ib FE. C1. To mil. spec £6.00
150 sq. In. Single sided board £2.00
150 sq in. Double sided board £3.00

BULK BARGAINS, STOCK UP FOR SUMMER

300 mixed § & § watt resistors £1.50

150 mixed 1 & 2 watt resistors £1.50

300 mixed capacitors, modern, most types £3.75
100 mixed ceramic snd plata caps £920

400 mixed film resistors £2.85

100 mixed polystyrene caps £2.20

25 pots and prasets £1.50

25 presats. sksleton etc. £1.20

20 VORs and thermistars £1.20

100 Hi-wattage resistors wirewound at £2.75
100 electsalyties, nice velues £2.20

300 printed cireuit resistors £1

300 printed circuil components £1.50

100K MINIATURE THUMBWHEEL SLIDER POTS
Very neat, can be banked side by side Ideal for v. cap
tuning. graphic equalisers ete. 10 for £1

MINIATURE LEVEL/BATT. METERS 200pA
F.S.0. as fitted to many cassette recarders 60p

50p P & P on all above items. Cheque or P.0. with ordef to:

SENTINEL SUPPLY, DEPT. P.E.

149A BROOKMILL RD., DEPTFORD, LONDON, SE8

%y LBRLDY

- £5.70

A de-thump unit for use with any LB power amps.

1 AND 3 CHANNEL DIMMERS
183100010 &

LB31000LD

£14.70

Single channel version
e11o000 £6.70

Power dimmer units for theatre/stage applications up
to 1,000W per channe), with on board suppressing.
The unit Is also availatle without rotary pots for use
with sliders

1B31000LD ina pots) £13.50 Stiders 75p each.

ROPE LIGHTS/DRIVER
LB41000LC-S

£22.70

24 feet ropes
Red/Yellow
Blue/Green

ROPE LIGHTS

£41.40

A four channel chaser up to 1,000W per channel, with
3 sound trigger facility. The music input signal
modulates the speed of the chase giving an excestlent
sound/light effect. The unit will control up to 10 ropes
with chase speed and trigger levet control

POWER SUPPLIES
1B25PS | LB10OPS |  LBISOPS |  LB250PS
£11.20 | £14.70 | £18.00 | £24.50
PPEI20 | PPELAD | PPEILAD | PPELID
PIE2O

CELESTION LOUDSPEAKERS

8 ohms)
61245 G12-100 G12-128
112 mch 65W) {12 inch 100W) 112 inch 125W)

£20.70 70|£26.45 c130|£46.00 o

NEW — MINI MODULES — NEW

ingeniously designed mim pre-ampiifier ‘building

blocks® for use in music and P.A. appfications, You |

choose the type and number of units you require for

your particular systam and mount each madule via its

control direct onto your panel.

LBMM1 Pre-amp for mics, guitars etc.

LBMM2 Mixer for up to 6 LEMM1/2/3/4/5

LBMM3 Bass/boost/cut for either LBMM1/2/3/4/6

LBMMA Mid-boost/cut for either LBMM1/2/3/4/5

LBMMS Treble boost/cut for either LBMM1/2/3/4/6

LBPSU1 £ 15V supply for up to 8 modules

LBPSU + 15V regutated for up to 50 modules

MM1 £4.60: MM2 £6.20; MM3 £5.70; MM4

£5.70: MMS £5.70; PSU1 £6.20; RPSU £14.50.

Discout on MM1/2/3/4/5 10 to 24 — 20%,
25+ - 30%

L&B

ELECTRONIC MODULES

PROFESSIONAL ENGINEERING BY
PROFESSIONALS

45 Wortley Road, West Croydon, Surrey
CRD 3EB. Tel. 01-689 4138

Each module is manutactured from the highest quality
components, fully tested, supplied with a connection
and circuit diagram and guaranteed for twelve
months.

All prices shown are VAT inclusive. Please include
50p post/packing except where individu ally stated. To
mail order send cheque/P.0./registered
cash/Barclaycard or Access number, C.0.D. service
E1 extra. For the new Autumn catalogue send S0p.
{Full spec. shown.)
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A new book for the home electronics constructor

Ray Coles

Practical Electronics

Microprocessors
for Hobbyists

Anintroduction to microprocessors based on

chips and systems, programming memory and

Describes home computers together with a

Includes a comprehensive glossary of terms to

two popular series in Practical Electronics
* Covers the architecture of microprocessor
input-output components
comparison of different models and the
appropriate software
explain the ‘buzz-words’
processor scene
1980 96pages £2.95

]Mewnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH

of the micro-

US $7.50

December 1980




12 OR 24V OR 12-0-12v L CONNECTORS
+ VAT 15% Pri 220-240 volts 60 VOLT RANGE ({Split Sec) Thom, Cannon, Plessey, Bendix, Gveonpar
Amps Pri 220/240V Voltages available 6, 8, | now avsilable.
12v. 24y Prce o”'s; 42 ég 12410223 24 oaoo:%% 40,
11 0.5 0:25 or 4V or 30V V. 0 . £1.75
o 2OUOLT RANGE (Spitsec) | CONTINUOUS |21 95 08" 250 090|Aet  amps<mr brice — Pap | Soseqeq Irons 25W 1o BS spoc
"a 9. 10, 120;35“1’ 3"3632: 30V or RATINGS 7; 2 ! %:g ??g :;g 51’ ; %OV 3‘% ::8 100W Solder Gun bulb for spot on vision
12V:0-12V or 16V-0-16V, ! & 2 : : i bt e LSy U
4 85 5 25 618 1.10(127 2 4N 836 131 andjoimts £7.50 + P&P 70p + VAT.
Re, Amps«<— Price  P&P ARvoltageshgivenyrerat fult | 355 H 3 6.99 1.10| 125 3 6L 1210 131 ; ° .
112 5 115V 290 090 8 108 8 2 818 131123 4 8Y 13.77  2.92 | De-soider Pumps ~ Spring loaded with
®o1iY gE o B EE IHIR s he L sdemataaen ey
2 4 - . 116 12 6 -89 19.8 .12 | working, Large £5-10 + P+ -
20 3 6L 738 131 AUTO TRANSFORMERS 17 16 8 11.79  1.80 | 121 8 16 27.92 OA. | Smal £4.75 + P&P 30p + VAT,
21 4 8Y 878 131 115 20 10 15.37 239|122 10 20 3251 0.A | Replacement tips. Smail 85p + VAT
‘517 5 }(2)4— 12.33 :.5; Volques "“‘3"""}0'3350 ; 43 wg 30 1 g 19-13 203‘? 189 12 24 37.47 OA |large 86p + VAT.
1 6 12. 8 22 60 3 0. A
88 8 16 18.45 1.89 Voltage for step up or step down. e RERE
89 10 20 18,89 1.89 Bridge Rectifier AVO TEST METERS pr— &5&3‘;‘&1&":".5‘!‘3%'332‘430
90 12 24 2109 224 7‘{3- VA‘5 o § %&87 100V %ZA tz.ag 8 MK§ £106.40 | Soldering { 4gy. 6OV, 72V, 84V 96V
91 15 30 2418 239 5 e 333 98 joov s 52| 71 £43.10 | yrons | 47 Price P.&P.
2 N0 j2-40 —OA 4 150  es 1.10 30V  4a g - f5280 ! 15W. |0 430 4.88  0.76
o - - nor -
53 3 1808 1:31 400V BA £1.44 | Wee ﬂ‘eggay 500V (WN4/3) £87.00 | 25W |1 431 8.12 0-99
50 VOLT RANGE (Split Sec) 67 6§00  12.09 1.91 {500V PM7AB 12A_  £3.75 | TT169 in circuit transistor tester £45.00 | £4.58_ ] 2 432 13.35 131
Pri 220/240V Voltage available 5, 7, 8, 84 1000 20-64 2.39 P& P 17p VAT 15% EM272 316KQ per volt £67.10 | Safety I 3 433 16-17 1.40
10,13, 15,17, 20,133, 40 or 240V.0- 93 1800 25.61 OA (70,000 o/ Mumimeter DA116 digital £108.90 | Stand | 4 438 2065 2.1
20V or’25V-0-25V. 95 2000 38.31 O.A. |mirror. Scale ranges AC/DC to | BM7 Megger £58.60 £1.75 5 435 29-30 2.47
Ref. Amps €— Price P&P 73 3000 gz;g 8: 1000V DC current to 250ma. | Alt Avos Meggers and accessories available P&P s 436 26.69 0A.
102 87125V 378 030 | B8 Q000 8848 OA [lesistance to 3 M Ohms | PAPE1 32 15% VAT 62p each, | 8 437 4003 OA
s & 6°x34x1} £14.36. P.&P. - L b
104 2 4N 7.aa 1.31 0, 115, 220, 240. i iy LY 1
-00. 5 U4315 Budqet Mater
- 20kv/0 Ranges fo 1000V, 2 5A AC/DC | g‘o%"';"‘; gg&' RO
107 6 12€— 1637 189 TRANSFORMERS END OF LINE OFFERS 500K Res. In steel case £15-86 P&P £1.32 4 S e 262
18 8 18 2229 239 | 305 24 A 4.54 £1-04 | SPECIAL OFFER Multimeter (20KORA/ with —|i732a 3.95 0-90
19 10 20 2748 OA Boatar 2_40\/'2 OV 200 £ comblned audio/I.F. test oscillator at 1KHz. 174 3A 413 099
109 12 3288 OQ.A. M816 — 240V: Screen 1) 13-0-13 1A. 2) 12V 150ma and 465 KHZ. AC/DC to 1000 volts. OC 175 8A 8-30 10
£1.50 60p | current_to 500 MA resistance to 1M size . g, Al Ultrasonic 20ft range no.
MAINS ISOLATORS tvsc(';;g'vggg M489 — 240V: 1400V « 150ma 6,3V @ 4A 160297 x 40mm £8.50. P& £1-00, VAT 15% | incuBiation costs. Koy aperaivs: o o
220\9)-‘523:' 66-150506-§% 60 twice, to £5.50 £1.04 —— - — ———————— siren (extemal can be added). Looks like a
jve 65. 60, 110, 115, 120 J2s 175. | M708 - 6K to 30 matching transformer W Split Bobbin Type —0-12-15-20-24-30V. speaker. £98-00 £2.00 P&P + VAT.
?80 220 225 230, 235,240 do.” 90p 409 :2! %01% I2AAmptgdsgSP P&: §1£11010 open
‘07 20 Pﬂ":f. ':)&97 M879 - 120V £ 2;36V 1-6A £3-00 78p | frame fixing. Other types avalable. SCREENED MINIATURES
149 60 7.37 1.10| M865 - 100V Line to 40 10 watts £1-90 60p — 1 Rel maA Vonts £ PaP
15 100 8.38 1311 M1020 - 0-240V 12-0-12V . 50ma TEpE 0l AEduetion sl Mbrsrs (MovingIcOil)
N r o 238 200 -0- 2-83 0 63
122 200 1228 1311 M1126 - 120/240V: 9-0-9V . 1A 0178 /1p | oloao2Aotv.Odow, 22 1214 oso. 32 %32
L 350 338 2,321 ABS Plastic Boxes:inset brass nuls, siots fo take P.C. cards | with top screw tarminals for quick connections. | 532 370 330 0.9, 0 § oV
:gg vc7><5)8 32-3; 8': :?:fidsgg‘:;ril:; :dfao 80p P&P Sizo 76 x 78mm scale £4-50 P&P 66p + VAT | 207 o X g:gg
137 1500  56:52 QA | PB2-100mm x 75 x 4090p 33p “PANEL METERS 31 300300 o 850
132 2000 RT3y 94| P83 120mm x 100 x 45 £1.04 + VAT 43mm - 43mm 82mm . 78mm_ | 221 700(0C) 20:12-0-12.20  3.75 0-90
P 0-220-240V Sec 115 or 240V. P84 -215mm x 130 x 85 £2.68 0-504A 8:20 0-50uA 670|206 14,14 0-15:20.01527x25.09 1 10
State sec. volts required. Plus in Save Batteries - Plug into 13 amp socke1 3-6-75, 912V | 9ok’ 595  oaed”  87¢ | 293 500,500 B R
2CA§E§ AU'l;(: TRA;‘SFORMERS » 100ma to 400ma £4.60 + P&P 60p + VAT. 0-30V 5.95 0.30V 6.70 | 239 so 12.0-12 2.88 0 43
40V cab 5V USA flat pin outlet. . _ i
i R Metall Oxide Rosu;tofr(s::w ssFeln'-oo pet 1oo|. A ‘;(:,/’,6:;,‘,: x’gg,‘:,‘,:?y%";,,’,‘[é;“’“ 2 d KALEEL
20 6.55 1.03 56W | bargain. Use insiead of rbon Film{ In 100's only. e centre §
75 8.50 1.3 64W (30 'pap 4 VAT zero fsd £2. .
150 11.00  1.31 aw P i : Carriage 76p. VAT 15%
250 1339 167 69W [ 3900/4700/5100/5600/8200/1K/1K1/1K2 S 3, THE MINORIES, LONDON EC3N 1BJ
56 ol MR STW | 1K6/1K8/2K/2K4/3K/16K/20K/22K/24K/4TK/B2K/ catatoque TELEPHONE: 01-488 3316/7/8
2000 pe.97 O.A 95w. { 100K/110K/120K/130K/180K/220K/270K/300K Prices correct 1/8/80 NEAREST TUBE STATIONS: ALOGATE & LIVERPOOL ST

Logic Probe.. YOU!=,£11.92

With this easy-to-build Logic Probe Kit from CSC and just a
few hours of easy assembly—thanks to our very descriptive

step-by-step manual—you have a full performance logic Complete,
probe. easy-to- follow
With it, the logic level in a digital circuit is indicated by light instructions

help make this a

from the Hi or Lo LED; pulses as narrow as 300 nanoseconds | one-night project.

are stretched into blinks of the Pulse LED, triggered from
either leading edge. You'll be able to probe deeper into logic
with the LPK-1, one of the better tools from CSC.

CONTINENTAL SPECIALTIES CORPORATION |jf il NIl Ik Bl HIR i N Rl Ul Ul B W Sin I S G
CONTINENTAL SPECIALTIES CORPORATION. DEPT.52

l Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. l
I Name
Address I

C.S.C. (UK) Limited, Dept. 5 FREREF oo vl I enclose cheque/ FREE Catalogue ]
Unit 1, Shire Hill Industrial Estate, l LPK-1£14.86| ro¢o ¢ tick box(]
Saftron Walden, Essex.CB11 3AQ. Phone your order with Access, Barclaycard l
Telephonej Saffron Walden (0799) 21682 or American Express Card No. Expirydare 000000
Telex 817477. LT T T T T T L L T
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SPECIAL OFF
OVM THERMOMETER KIT
Based on the ICL 7106. This kit contains 3 PCB,

resistors, presets, capacitors, diodes, IC and 0.5
liquid crystal display. Companents are also includ-

24 HOUR CLOCK/APPLIANCE
TIMERKIT

Switches any appllarce up to
1KW on and off at preset

times once per day. Kit con- ed 1o enable the basic DVM kit to be modified 10 &
tains: AY-5-1230 IC, 0.5" Digital Thermomeler using a single diode as the
mamem + LED display, mains supply. Renuirac o Tma 9V supply (PP3 battery).
" display drivers, switches, closing date 31.12. BO Price £17.50
LEDs, triac, PCBs & full in-
strucllons 50
CT1000K Basic Ki
CT1000KB with otiel o (56/131x71mm) XMAS STOCKING FILLERS

Ready Built £22 50

{closing date 31.12.80

6 x 555 ICs £1.00

15 x 8-pln sockets £1.00

12 x 14-pin sockets £1.00

10 x 16-pin sockets £1.00

These Kits form useful subsystems which may be x BC182 £1.00
incorporated into larger deSIgns or used alone. x BC212 £1.00
l;l;t:en:'(;lude PCB, short instructions and all com- x TIC226D triacs £1.00
M x Red Leds 0.2"/0.1" £1.00
K ;E‘”EA;E%ATURE COREREELER x Green LEDs 0.2%/0.1" £1.00
Uses LM391TT IC to sense temparaturs (80°C x Yellow LEDs 0.2°/0.1" £1.00
max). and triac to swltch heater. 1KW x LM380 2W audio amp. £1.50
x LM2917 + sockst £1.50

MK2 SOLIO STATE RELAY

Ideal for switching motors, lights, heaters, etc.
from logic. Opto-isolated with 2ero voltage
switching. Supplied without triac. Select the re-
quired triac from our range. £2.60
MK3 BAR/DOT DISPLAY

INTEGRATED CIRCUITS

Displays an analogue voltage on a linear 10- A ;25“"""
element LED displar as a bar or single dot. Ideal AY-‘ 0{1224 Clock
for thermometers, level indicators etc, May be AY- 54230/2 Clock/Timer

stacked to obtain 20 to 100 element disgla;s

Requires 5-20V supply. 4.75

MK4 PROPDRTIONAL TEMPERATURE

CONTROLLER

Based on the TDA1024 Zero voltage switch, this

kit may be wired to form a “burst fire” power con-

troller or a “proportional temperature” controller

enabling the temperature of an enclosure to be

maintained to within 8.55€. 3KwW £5.55

MKS5 MAINS TIMER LM2917 {-v Converter {14 pin}

Based on the ZN1034E Timer IC this kit will | LM3909 LED Flasher/Oscillator

switch a mains load on (or off) for a preset time | LM3911 Thermomaeter

from 20 minutes to 35 hours. Longer or shorter | LM3914 Dot/Bar Driver

periods may be realised by minor component | MM74C911 4 digit display controller

changes. Maximum load 1KW £4.50 | MM74C915 7 segment-BCD converter
MM74C926 4 digit counter with 7 seg. o/p

$566B Touchdimmer £

$9263 Touchswitch 16-wa

SN76477 Complex Sound

TBABOQ 5W Audio Amp.

TBA810AS 7W Audio

AY-3-1270 Thermometer
ICL7108 DVM {LCD drive)}
LM377 Dual 2W Amp.
LM379S Dual 6W Amp.
LM380 2W Audio Amp.
LM382 Dual low noise Pream
LM386 250mW low voltage
LM 1830 Fluid Level Deleclor
LM2907 {-v Converter (8 pin)

enerator
400V Piastic Case {Texas)
3A 49

8A 58p 16A 95p TDA1024 Zero Voltage Switch
124 8Bp 25A 190p TDA2020 20W Audio Amp.
6A with trigger 80p ZN1034E Timer
BA isolated tab 85p All ICs supplied with data sheets.
Diac 18p Data Sheets only. 10p each device.

AND NOW A DIMMER
THAT MAKES TOUCH DIMMERS 0BSOLETE

Two years ago TK Electronics launched a
touchdimmier kit, the TD300K, which made knob,
controlled dimmers obsolate, This was \
such a great success that many
magazines and more retailers soon
produced similar designs. SO THAT
OTHERS MAY FOLLOW, TK have
designed a touch dimmer kit with an
Intra Red Remote Control, enal 1 ~
you to switch and control the

brightness of your lights from the

comfort of your armchair etc. {as well as manuelly by touching the frontplate
or by using the TOE/K extension kit).

As wlth all our kits, these units come compiete with all components,

RFI & neon to heip you find the switch in
the dark and a neat box for the transmitter, The plastic frontplate has no metal
pads to touch, ensuring complete safsty and ensbling the plate to be
covered with 3 decorative finish to blend
with your room decor.

We have designed the light dimmer

unit to fit a standard wall box, the
.~ transmitter to fit your hand and the
price to fit your pocket.

4wo years’ time everyone

will be seiling remote control
dimmers but you can have your
TDRK30O0K kit NOW for only
£14.30 for the dimmer unit and
£4.20 for the transmitter. For the
more athletic of you, the TD300K is stili
available at £6. go and the TDE/K at
2.00.

DON'Y FORGET to add 40p P&P and

15% VAT to your total purchase.

RC500K KIT

REMOTE CONTRCI[
COMPONENTS

LD271 IR Emitiing Diode

36p

SFH205 Photodi
SLnglsC Pu,:m;[”'”"” “933 It you do not require a sophisticated multi-channel
SL490 32 command encoder/transmitter £2.40 remote control, we have developed a simple single-

channel on/off infra red transmitter and receiver kit. The
transmitter unit comes complete with 8 hand heid box
and requires @ PP3 {9V battery. The receiver includes 8

ML822 10 channel receiver + 3 analogue outputs £4.20
ML926 16 channel receiver 4 momaentary

b
Mlegn g’:hannal receiver 4 latched CT.80 triac capable of swltching up to 500W at 240V a.c. and
binary ofp £1.40 comprises a pre-amplifier bistable laich and a mains
ML929 18 channel receiver 4 Iatched 3 power supply, making the unit completely sef-contained.
binary o/p a0 The small size of the recever enables the unit to be "built
Data shears per device 10p into” all kinds of equipment from 1amps to 1ape recarders.

Range: approximately 20 ft.

These ICs can be used with infra red, ultrasonic or £12.50.

radio links, depending on range, cost and speed of
operation

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD
VAT AT CURRENT RATE TO ABOVE PRICES. 40p P&P MAIL ORDER -~
CALLERS WELCOME BY APPOINTMENT

I_TK Electronics E

(P.E.), 11 Boston Road, London

W7 3SJ.TEL. 01-579 9794

PRIMARY 0-240V 50Hz
NEW GUARD BAND MODELS
50HZ BLACK AND WHITE
WITH FULL 32 x 32 DISPLAY
SEND FOR OUR TRANSFORMER CATALOGUE PRICE £1-00 WHICH ggg$’;%2é“° Il £159 + 15% VAT
INCLUDES A 50p VOUCHER OFF YOUR FIRST PURCHASE. \5/9#2 COLOURBOARD 1) £225 + 15%
Type Voltage | Current £ p/p Type Voltage Current £ p/p +
O6FE06| 6+6 O-5AEACH|1.98| 60p O6FE60 |15-0-15 | 0-4A 1.95 | 60p
12FEO6 | 646 1AEACH]|2-66| 75p|| OBFE4Q0 | 9-0-9 1A 2.35 | 60p THE UNIQUE SPECIAL
20FEOB | 6+6 1.6A EACH|3-36{ 75p OBFE6Q 115-0-15 | 0-5A 2.35 | 60p OFFER YOU CANNOT RESIST
SOFE06 | 6+6 3A EACH}{4-02 | S0p 12FE40 | 9-0-9 1.6A 2.60 | 75p
60FEQ6 | 6+6 4A EACH[5-03 | 125p 12FE50 [12-0-12 1A 2-60 75p RYRRRN RN R PPN NY
12FE60 | 15-0-15 | 0-8A 2.601 75p " &
O06FEO9 | 9+9 0-3AEACH|1.88| 60p 20FE50 [ 9-0-9 2A 3.30{ 75p If bought with superboard or colour-
OBFEQ9 | 9+9 0-6A EACH|2-40) 60p 20FE60 [ 12-0-12 | 1.8A 3-301{ 75p ¥ board these items are at the reduced ¥
12FEO9{ 9+9 0-7A EACH{2-66 | 75p 20FE70 [ 15-0-15 | 1.2A 3.30| 75p ¥ prices shown first. Also sold separate- 4K
20FE09 | 9+9 1A EACH|{3-36 | 75p 20FEBO |20-0-20 1A 3.30| 75p % ly at the bracketed prices. Add 15% &
S0FEQ9 | 9+9 2.6A EACHI4.02 | 90p| | 20FE100 | 30-0-30 | 0-6A 3-30| 75p » VAT. Modulator and power supply kit &
60FEQ9 | 9+9 3AEACH|5-03 1125p g;g?o 12:8:?5 g: :gg ggp »* &824)(205). |4K extra r:‘r'n £20 *
5 d P isplay expansion approx
O6FE12 [12+12 | 0-2A EACH|1-99} 60p 5QFE80 |20-0-20 2A 4.00 | 90p % 30 fines x 54 characters £15 (CZO) +*«
O8FE12 [12+12 | O-3AEACH|2-40| 60p||SOFE11030-0-30 | 1:4A 4.001 90p ¥ Case £23 (£26). Colour conversion 4
20FEY2 {12+12 | O-BA EACH|3.36| 75p OFE70 | 15-0-15 4A. 5-00 [ 125p 5 g % board fully assembled £65 (f65). &
50FE12 [12+12 1.8A EACH|4.02| 90p 60FE8O | 20-0-20 3A 5.00 [ 125p = . 1 » Cassefte recorder £14 (£ 16). Extend- &
60FE12|12+12 | 2.5A EACH|5-03 {125p| | 60FE100 [28-0-28 | 2-2A 5-00 [125p LA I I W I ed monitor £20 (£20
80FE12 [12+12 3A EACH|6-20( 125p| | 60FE110 | 30-0-30 3A 8-00 |125p BRBNR S ANAE NS : A;?‘esmglerlidonovdf221(2%5)(211065);- :
ron ar
5 CH|1-99 | 60 80FE4Q | 12-0-12 6A 6-15]125p B UaAsarassnnraq inifloppy with psu and 2 copies
gg;E}g }g::g O()Zgﬁ gCH 2-40 605 gO;Egg ;(5)-8.;8 2: g:g ‘:%gp ™ K s B AR ANALSM ; DOS £275({£275}. :
12FE15§15+15 | O-4A EACH|2-66 | 75 0 -0-. . [}
20FE15 18415 | 0-6A EACH|3-36 753 8OFEBO [ 28-0-28 | 2.5A 6-15 | 125p AT AAARE AR A RA
S50FE15{15+15 | 1-5AEACH 4-0?’ ggp gg:g;g §g~g~§8 2 gﬁ g}g }%g:
60FE15}15+15 2A EACH|5-03 | 125p| -0-. @ .
BOFE15|16+15 | 3AEACH|6-20|128p( | . S ARE COMPUTERS oK £a3a. mzso1/o |  SUPER PRINT 500MST
OB6FE20 {20+20 |0-15A EACH|1-99| 60pf{ 90FEB8O |28-0-28 3A 6-30 | 150p £96, MZ80P3 £515. MZBOFD £772. PC1211 i 3
12FE20(20+20 |0-25AEACH]|2-66{ 75p|| 9OFE90 [30-0-30 | 3A 6-30 [ 150p £94.CE121 £13. !
20FE20|20+20 | O-5AEACH|3-36] 75p| | 100FE50 | 15-0-15 aA 6-60 | 150p SINCLAIR PRODUCTS
50FE20|20+20 1.2A EACH|4-02| 90p| | 100FE26 | 26-0-26 | 3.5A 6-60 | 150p ZX80 kit p.o.a. ZXBO assembled oa SC110
sl | inalEnlinlicn e T | seies | | | Spleckel el PRSI0
80FE20120+20 2A EACHI 6- P -0-. 2 P icrovision 89. M35 £34. 23 DM235 i i i 7 A
100FE36 |36-0-36 | 3A | 6.60150p £56.55. DM350 £76.70. DMASO £102.17. | oo 'K I0T" T aopiec waso. 60
BATTERY CHARGER TRANSFORMERS ol e o Aok $glerpnse prog calculator £19.95. TG105 £87. lines/minute. 5 print densitles of 72, 80,
sereiz|oais | %A 290 |1325 | [130FE26 | 28:0.26 | 54 | 8:20| 160 o e e Yo, 4 PR e and fric-
" k oM R GAMES tion fe for up to tractor paper.
70FE12 10-6-12 6A 6-15 |150p :SOFEgg 3o-o-gg :ﬁ g%g :ggp Chess challenger 7 £79. Sensory chess Graphics with user definable set in ram.
90FE12(0-6-12 [ 8A 7-40] Tegpl| SR G 8.50 | 1600 challenger 8 £119. Atari vidaocomputer | RS-232 20ma. IEEE488 and centronics
YA |[FE RN BRI £107. Cartridges £14.85 (except space in- | /0. SPECIAL OFFER:— Supplied with free
Q6FE30( 6-0-6 | 1.54 1535111 €ap || 20REZ B 2802 RN INE AT Tl otesl5oa2 vaders £27.80, chess £43.95 and backgam- |  Word processor program and  interface
ggésgg g&?z gg: :gg g(o)g %ggFEig 32:0:42 &A 9.02 ZOOE mon £33.96). components £353 + 15% VAT.
FLADAR ELECTRIC RMS:
BLQTIVIEN ORIVE TRADE ENQUIRIES| GO Cheaues, SWANLEY ELECTRONICS
PO BOX 19 E Postal Ord ey Oept. PE, 32 Goldsel Rd., Swanlov, Kent BRS BEZ.
WLSTCLIFE ON SEA WELCOM ostal Orders Mail order only. Please add 35p postage. Prices include VAT unless stated. Lists
ESSEX 0707 613314 Ali Prices include 15% V.A.T. 27p post free. Qverseas customers deduct 13%. Official credit orders welcome.
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IN EASY REACH OF ALL THE MAJOR NORTHERN ROUTES, (M1, M62, M61, M18,
A1, A38 ETC.). NO PARKING PROBLEMS AS OUR MODERN SHOWROOM IS ADJACENT

COME AND
LET ALEX GOV!ER \
WERSI
DEMONSTRATOR SHOW |
YOU HOW AND WHY |
THE PROFESSIONALS
PLAY WERSI  /

TO THE MAIN MULTI-STOREY CAR PARK. PHONE US, AND WE WILL DIRECT
YOU PERSONALLY TO OUR DOOR!
@NEEE HELIOS
KLAUS WUNDERLICH
CENTRE OF THE NORTH ®|"ER5I
BARNSLEY, SOUTH YORKSHIRE [ Abia )
TEL: 0226-5248 AT A BUDGET PRICE
SATURN
THE NEW PROFESSIONAL
ORION
HOME MODEL

WE’VE ALREADY
BROUGHT
YOU
THE MODEL USED BY
17, UPPER CHARTER ARCADE, METROPOLITAN CENTRE
(CLOSED THURSDAYS) I
TWIN WERSIVOICE MODEL
SOUND COMPUTER:

CLASSICAL CHURCH
MODEL

LET OUR TECHNICAL
STAFF SHOW YOU HOW, WITH
CAN SHOW YOU THE BENEFIT OF OUR UNIQUE

TECHNICAL BACK UP SERVICE, EVEN
THE INCREDIBLE A NEWCOMER TO ELECTRONICS CAN BUILD

HIS OWN FAMOUS-SOUND WERSI ORGAN AT AN
G A L A x Y Tﬂﬂl ENORMOUS SAVING ON FACTORY PRICES.

Bt e il HEAR WERSI IN THE SOUTH AT

AND WE

! oontzs AURA SOUNDS LTD
| PURLEY
PE!Z PLEASE SEND TO PURLEY ADDRESS 14-15 ROYAL OAK SHOPPING CENTRE, PURLEY, SURREY

TEL: 01-668-9733 (CLOSED MONDAYS)
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SPECIAL PURCHASE

[kaise]

OF TOP QUALITY
LCD MULTIMETERS

AC/DC
CURREN
22

CHOOSE FROM FOUR MODELS
37 digit autoranging (volts/Ohms)
200 hours battery life (2 pencells)
10 amp AC/DC (6220 & 6100)
1000v DC 600v AC

200 mA AC/DC (6200 & 6100)
Range hold facility (6100 & 6110)
Unit and range sign (6110 & 6220)
Continuity buzzer (6 100 & 6110)

RESOLUTION ACCURACY 6100/6110

100 yvDC. 1 mVAC 0.5% DC Voits
10 yA AC/DC. 0.1 Ohm 1% DC Current
10 mA on 10A. AC/DC 1.2% AC Current

0.5% Resistance
OTHER FEATURES
(ALL MODELS) C200/ENE

5 S

Low power Ohms range.  1.3% DC Current
Zero Adjust key. 08% Resiatance
Battery Warning.
In circuit resistance test.

6200 £39.95
Size 165 x85 x 28mm. 250g9. g220 £49.95
* U e 6100 £64.95

6110 £74.95

OR CALLIN AND SEE FOR YOURSELF

Prices correct at 1.11.80 E & OE

® Order by post or telephone
with Barclay or Access.

Cubegate Limited OPEN 9-6 SIX DAYS A WEEK

AUDIO ELECTRONICS

301 EDGWARE ROAD, LONDON; W2 1BN
TELEPHONE 01-724 3564 i

€ 1
cATALoGYE,
publfalasc -

Send large SAE
(17%p UK}
Schools, Companies,
etc, free on request.

1
l From Mr/Mrs/Miss {Block caps please)
I AddrESSPIE . - I et e . o . - d

I Please supply .......c.cooovieiuiiiiiann. I
1/We enclose {incl. 65p post)..
I GG/ ROIValiue M . . e ey et MRl o chtaloats il e oS e I

Or debit Barclay/Access NO. ............... YT e oyl L s e s T e o l

—--——-----—-—------———J
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Top of all systems

ested by mdependem
national authorety

July 79

& %
C300/ES200

high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms. but it is now available in quality kit form to fit all
vehicles with coil ignition up to 8 cylinders.

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit {special selection): electronic variable dwell
circuit {(maximises spark energy at all speeds): pulse processor
{overcomes contact breaker problems). Coil governor {protects coil}.
Long burn output. Negative earth only. Compatible with all rev. counters.

€300.Init's ready built form {C3000} it came top of al! systems tested
by an independent national authonty July ' 79. A lhgh energy

capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. {Low cost adaptors available for rare cases.
Application list enclosed with each kit. Note: Vehicles with Smiths/
Jaeger rev. counters code RVI on dial will require adaptor type TCH).

What's in the kits.Surefire’s own precision anodised aluminium
extruded case. P.C. mounted security changeover switch_ static
timing hght. Spectal selection Motorola semi-conductbrs. Capacitors,
resistors etc. selected after 5 years experience. Glass fibre pcb, solder,
complete down to last washer.

Fully illustrated comprehensive instructions
and full technical back up service.

Dept. PES

Suretron Systems (UK) Ltd.

Bayar Buildings, Lower Bristol Rd, Bath, BA2 3EF Tel: (0225) 332317

Name

Address

‘Phone order with Access:Barclaycard Quantity
VAT andd P& Pinc required
ES200: Neg = |£1385 £11.95 remae
TEEIRS d chqg/PO's
€300: Pos = [£1395 £1595
[ C300: Neg & |£I796  £15.95 Chy No.
Tacho Adapt. TC £390 |

w
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If you’re into
J. BIRKETT MICROPROCESSORS
(Partners: J. H. Birkett, J. L. Birkett) then they ShOUId be lnto an
Radic; C‘orr;ponent'S;npﬁliers M P UI'OBI'CadBoaI'd
25 The Strait, Lincoln. LN2 1JF
Telephone: 20767

; main
MAINS TRANSFORMER 250 Voit — Input, Out 43 Volt 50mA, 11 Volt, 2.5 Amp, 22-0-22 H

Volt 150mA, 16 Volt 120mA, 15 Volt 1.5 Amp, 20 Volt 275mA. at £3.90 (P&P £1.20). microprocessor
TTL I.C"s 7400 @ 20p, 74L02  22p, 7440 @ 22p, 74LS38 @ 30p, 74LS138 ¢ 40p. area
S5MHz CRYSTALS in 10X Case for 50p.

SUB-MINIATURE MULLARD DISCS. 1000pt 63v.w. at 25p doz.

10 WATT ZENER DIODES 4.7, 6.8, 7.5, 8.2, 12, 15, 18, 20, 24, 27, 30, 33, 36, 39. 43, 47,
51,62, 68. 75, 82, 91, 100, 120,130, 150, 180, 200 Volt All at $0p each.

5 WATT PLASTIC WIRE ENDED 2ENER DIODES 3.6, 4.3, 5.6. 6, 6.2, 7.5, 82, 10, 11,
13,14, 15, 16, 17, 18, 19, 20, 22, 27, 36, 39, 40, 47, 51, 56, 60, 62, 68, 87 Volt Al at 30p

each.

MINIATURE 6 To 12 VOLT S.P.C.0. RELAY with § Amp Contacts « 60p.

MAINS TRANSFORMERS 250 Volt input. Type 1. 24 Volt Tap?ed at 14 Voit 1 Amp &
£1.30 (P&P 25p), Type 2. 30-0-30 Volt 500mA e £1.30 (P&P 255)4 ype 4. 20 Volt 1 Amg b
10 Volt 1 AmpX2 « £4.50 (P&P 95p). Type 5. 45 VoIt 2 Am;, 45 Volt 500mA « £3.50 (P&P
95p). Type 6. 16 Volt 2 Amp @ £1.60 {P&P 25p), Type 8. 30 VoIt 1.75 Amp ¢ £1.60 (P&P
25p}. Tx% 10. 24 VoIt 2 Amp e £1.60 (P&P 25p).

T.V.S FILTERS Untested at 3 for 50%

IRON CORED L.F. CHOKE 2MH 4 AMP ¢ 50p (P&P 20p).

UNIJUNCTION TRANSISTORS 2N 4871 @ 22p, MEV21 @ 22p, MU 4894 @ 22p, 400529
@22p,TIS43 @ ZO;.

WIRE WOUND POTENTIOMETERS 2 WATT 2K, 5K, 10K, 4 WATT 100K All at 30p

each.

50. BC 107-8-9 TRANSISTORS Assorted untested @ 60p.

50. AC 128 TRANSISTORS Branded but untested @ 60p.

50. OC 71 TRANSISTORS untested @ 75p.

50. 2 WATT ZENERS Assorted untested @ 60p.

20. PHOTO TRANSISTORS AND DARLINGTONS assorted untested @ £1.

10. 20 AMP DIODES untested @ 60p.

20. 10 AMP DIODES untested @ 60p.

50.1 AMP 5.C.R’s TO5 Case untested @ £1.

METAL FILM RESISTORS 0.5% Tol. 32, 39, 39.2, 68, 82, 82.5, 100, 121, 160, 270, 330,
332, 360, 365, 470, 562, 619, 620, 680, 681, 700, 750, 820, 309 ohm, 1K, 2.15K, 2.2K;
3.01K, 3.9K, 5.1K, 6.2K, 18K, 75K, 150K, 200K, 392K, 597K, 600K, 1.21M All at 6p each.
MIDGIT MICRO SWITCHES with Levar SPCO @ 20p.

20 WAY LUCAR TAG CONNECTING BLOCK & 60p.

POWER TRANSISTORS Germanium OC 20 e £1, AL103 @ 75p, Silicon 2N 3789 @ 50p,
BEQY657C'1C11§3°' BDY 91 @ 80p, 2N 5039 @ £1.15, 2N 6354 ¢ £1.15, 2N 6496 @ £1.15, 2N
6 @ £1.15.

PLASTIC BC 108 or BC 212 TRANSISTORS at 6 for 50p.

500Mtr. REEL OF PVC CABLE 13 Strands .019 e £10.

9 VOLT ITRON 9 DIGIT SEVEN SEGMENT DISPLAY Type FG95A @ £1.80.

4500 PIV 2 Amp SILICON DIODES # £1.50 each.

peripheral
chips areas

Please add 20p for post and packing, unless otherwise stated.

* MPU Section accepts 24, 28,40 & 64 pin
DIL microprocessors
* Auxiliary Areas acceptany .3” or .6 RAM,
DORAM ROM or peripheral chip
ELECTRONICS Power Bus Strips on all sides
LTD S incoming turret Power Terminals

Component Support Bracket included
Over 1400 contact points
Alpha-Numeric column and row indexing
Eurocard size (160mm x 100mm)
Slots onto all BIMBOARDS
Non-Slip rubber backing
Ideal for schools and colleges
Long life, <10m.ohms, nickel silver contacts

The PROFESSIONALS breadboard
‘that BEGINNERS can start on

BOSS [KDUSTRIAL MOULDINGS LTD

* %%

Fitzroy House, Market Place,
Swaffham, Norfolk, PE37 7QH.
.—"’—'—_

e -

e (N g
b VEATRISES S Cables & Telegrams: LITZEN LONDON SE24
competition entry Please send me ......... MPUroBreadBoard(s) at the special,

-with catalogue REF. Dept. PE 'Ili'wiistﬁig: E?SL?JJ?X%‘Z‘YPE’,TSZS{fﬁ&%ﬁ? tl"rsc;omo;%pt 11980

but please add 15% for Overseas Orders, make cheques/P.O.
payable to BOSS Industrial Mouldings Ltd and allow 10 days
for order processing and cheque clearance etc.

1 enclose a gheque/P.O. to thevalueof £.......coevveveienee...

Please send me a copy of your new catalogue

.NAME . = ———

ADDRESS I
e B S B |

[ Bl e
lenclose cheque/postal order for 40p

NaAME . . . o o o e e e e e e e e e e e e .
COMPANY . .« . v e vt it e et e e e e e -
Address . . . L. L em S DRSS L L
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o COMPUTER SPEECH

¢‘ (@) ADD VERBAL OUTPUT TO A COMPUTER OR LOGIC SYSTEM OF ANY KIND AT SPECIAL INTRODUCTORY PRICES:
O

24-WORD {ref. S2A — see below for spec.} speech synthesiger board: £39.95 + 80p PP + VAT, INTERFACE KIT: £1 4-95 + 80p PP 4+ VAT
N.B. Full tach. spec. comes with speech board, prices can only be-held definitely until end of Dac.

AS DESCRIBED IN THIS ISSUE OF P.E.

The basic speech boards which we offer provide fixed 24 or 64
word highly intelligible vocabularies at a remarkably low cost. The
unit is based around the excellent Telesensory Instruments {TSi)
speech products for which Modus is the sole UK distributor.

These boards require & TTL interface, binary latches, special
power supply, audio band-pass filter, edge-connector, plug and
socket to driving computer or logic system. All this is included on
our interface kit: £14.95 + 80p PP + VAT. All that is required is.the
speech synthesis board itself, a small transformer and an 8 ohm
loudspeaker. Controls are included for frequency, volume and tone.

All speech synthesiser boards are supplied with full tech. specs,
and their connection to any logic system {MPU or not) is very
straight forward.

SPEECH SETS AND PRICES:

$2B (64 words} S2C (64 words)
(standard English set) {ASC11 vocabulary)
£67.50 + BOp PP + VAY £67 50 +80p PP +VAT
All words as for S2A board ‘SPACE ~POINT""
Plus “ZERO"" “'TEN" b ‘N

LEVEN" "TWELVE" etc.
‘TWENTY ’THIRTY etc.

S2A (24-words)
{calculatot vocabulary)
£39.95 + 80p PP +
VAT

‘OVERFLOW™ "MINUS"
“PLUS" “"CLEAR” “SWAP”

AR
“STOP" high and low tones
are also included.

u
ARROW CONTROL

MODUS SYSTEMS LT

GET TO GRIPS WITH THE MICRO PROCESSOR
ITSELF WITH

THE EDUKIT
you can even make it talk with our speech board|
rutexir: £34.95 . 80p PP + VAT
Designed by Dr: A. A.BERK
(see P.E. review (April edition) & P.E.
special- offer May and June)

TECHNICAL SPEC.

** CMOS 1802 Processor {RCA) — ex-
cellent MPU for control.

** 256 bytes of RAM — plenty for learning
machine code.

** Hexadecimal display - large and
readable.
** Full hex keyboard - positive “click” type
switches.

** Full manual — starts at soldering, ends
with control circuits.

** |oudspeaker output — simple audio ex-
periments.

** Excellent for all ages from secondary
school level upwards.

The EDUKIT has proven a great success providing an excellent introduction to sllicon
chip technology from the bottom upwards. Many schools and colleges are using the
kit, and sales now extend world wide. The machine is not meant to form the basis of
a large and expandable personal computer system. The EDUKIT teaches all those
things which a purely BASIC running machine cannot. l.e. the basis of hardware
electronic control, down-to-earth Bits and Bytes, Machine Code etc. — and all this at
a really throw away price. The manual is written by Dr. A. A, Berk to impart
educationat understanding from the beginning.

1802 USER'S MANUAL (essential for full understanding of MPU used in EDUKIT)
£4.75 + 50p PP.

FULL SOCKET SET for EDUKIT: £2.99 + VAT (PP included).

Phone: Letchworth (04626) 74468,/76392.
29A Easicheap, Letchworth, Herts SG6 3DA.

EPROM PROGRAMMER P.C.B. £8.95 (fully inc.)
(For 2708's & multi supply 2716’s)-

See P.E. Dec. ‘79 and Jan. ‘80 for full description of programmer, along with-interface to COMPUKIT.

ELECTROVALUE
OVERSEAS

Although originally organised

to serve the U.K. market,
thanks to our computer, we
are able to meet the
demands of a steadily
growing number of
customers overseas with
speedy and reliable service.
We make it as simple as
possible for you to order
from our. EV Catalogue 81

1 which we shall be happy to
send on request.

FOR A FREE COPY

send us your name and address without delay and we shall send
you Catalogue ‘81 by surface mail by return. If you want Catalogue
‘81 sent by air, please include one U.S. dollar or equivalent with
your instructions. ‘

ELECTROVALUE LTD., 28 ST. JUDES ROAD, ENGLEFIELD GREEN,
EGHAM, SURREY TW20 OHB. TEL: (S.T.D. 0784) 33603. TELEX: 264475

86

PROGRESSIVE RADIO 3, CHEAPSIDE, LIVERPOOL L22D¥
SEMICONDUCTORS. Toxas R1038 TO3 power trans. 504 1nln 22p. NE5S5| 5248 TAG4443 SCR 459 723 14
PIN REGS. 35p. AD |s\/2 MAYCHED PAIRS 70 stogz sca B, T11205 RED LEDS 10 for “E 80238 28p.|
BDA438 28p. MPU 3) PUT's 4 00mA, 375MAV 15p each. 283733 £1.75. Infra Red 02° LEDs 30p. Rec-|
tangular Red L -‘Izpucnwoow-wpuc 8Y223 20p.
MINIATURE W%ﬁ xgusronuius ALL 240VAC PRIMARY, 6-0-6 100mA, 9-0-8 76mA, 12-0-12 50ms
all 75p esch. 1 12-0-12V, 250mA £1.25, 0-6V-0-6V ZBOMA €1.30.
PULSE TRANSFORMERS. 1:1 {GPO tvoe) 30p. 1:1 olus 1 min. P, T. moufiting 80p.
MINIATURE SOLID STATE BUZZER. 33x17x 15mm. output at 3 feet 70db, only 15mA drain, operating voltage
igﬂes 6 or 12VDC 75p each, e 6

D B! 1 630, Rotary Alarm siren. 12VDC.. Red plastic body and mounting bracket 8! :75mm

Wﬁkﬁa ifﬂ.i molonsodwalum MUM gong, output uugn st 3 mtrs., 12V OC :%mA £7.9!

FOCKET MULTIMETER, MODEL NH55 2,000 ohms per voit. 1,000 volts AC/DC, Y0OmA DC curvon( 2
resistance ranges to 1 meg £5.50p.
SOLDER SUCKER. High sucnun/xeﬂon noztle, £4.68p.
TRANSDUCERS, 40KHz. REC/SENDER £3. sopul:
MOTORS. 3V madel type 22p. BV cassette motor £1.20p. Ropllcomom 12vDC B track motors 58p.
EX-EQUIP. B.5.R. AECORD DECK MOTORS, C128, C12 . 240V AC £1.20p.
AMPHENOL COAX CONNECTORS. Plugs 47p, Sockets AZp Elbuwl 90p. Ruducau 93p. Back to back sockets
85p, Back 1o back plugs 65p.
HIGH IMPEDENCE MEADPNONES mono 2,000 chms mp. tranaducer type, sdjustable band and padded sar-
piece £2.75.
SPECIAL OFFER STEAEO MEADPHONES, 8 ohma, sdjustable, standard stereo piug only £2.95p
INTERCOM UNITS (can be used as baby alarm) supplied with approx. 80 cable, call button, 2 was £8.28 pair, 3
way £7.25p. WIRELESS INTERCOM, 2 units both operate on 240VAC and mains connected AM frequency
$80KHz, £29.95p.
MINIATURE TIE PIN MICROPHONE. Omni, 1K imp.. uses deal aid battery {supplied) £4.95p. LOW COST
CONDENSER MIKE. Stick type Omni. 600 ohms. on/oft switch, standard jack plug only £2.95p. EME07
CONDENSER MICROPHONE. Highly polished motal stick mike, uni directional, 600 ohms. 30-18KHz., on/oft
switch only £7.95p. OYNAMIC STICK MIKE. CARDIOD, dual imp., 600 ohms or 20K. 70-15KHz., attractive black

13l ly £7.

TAéKcaaa °§‘ \({32 ) §8p eech. VARIABLE CAPS. 50p each. MERCURY (TILT} SWITCH, 1°x§", 35p.
Spemal clearance ofter of tools, {11 Side Cutters, (2) Long nosed Pliers, (3} Heavy duty piiers, Insulated handles. ail at
£1.00 eacl

CRIMPING TOOL. for standard terminals also 8 gauge stripper and wire cutter, insulated handies only £2.30.

Cash with order please, oficial orders welcome from schools etc.. please add 30p post and packing, VAT inciusive.)
SAE for latest lustrated stock list, ALL ORDERS DESPATCHED BV RETURN FPOST]

= AERIAL AMPLIFIERS
Aerial amplifiers can produce
remarkable improvement on the pic-
ture and sound in fringe or difficult
areas.

B45 — for mono or colour this is

250 V d'c' Working tunable over complete UHF television
POLYESTER band.
CAPACITORS rBa;?o'— for stereo or standard VHF/FM

Prices per pack of five B12 - for VHF television band 1 & 3.

.O1uF, -022uF, -047uF, -1uF All amplifiars are complete
i 3ép ! and ready to use.

Battery type PP3 or 8v to 18v dc, next
+22uF--47uF 60p. to the set type fitting. Prices £6.70
1:0uF-2-2uF £1-60. each.
SIGNAL INJECTORS with (pre-set) variable AF, which emits RF harmonics into
the UHF band. Protected up to 300 volts dc. Complete with leads £5.70 each.

All prices include VAT at 15%. P&P per order 30p. SA.E. for lesflets. Access cards.

ELECTRONIC MAILORDER LTD,

62 Bridge Street, Ramsbottom,
Via Bury, Lancs. BLO 9AGT. Tel. Ramsbottom 3036.
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Practical Electronics

..and ‘goodbye’
mediocrity.

Our dual trace CS-1830, from Trio, isno
ordinary 30MHz oscilloscope.

its domed mesh PDA rectangularc.r.t.,
with its internal graticule, gives
outstanding brightness and clarity
with only minimal parallax error.

It has a trigger delay function, which
eases the measurement of complex
waveforms; a 2mV/div. vertical
sensitivity, to help measure ultra-weak
signals; and a bandwidth of d.c. to
30MHz. And much, much more.

In short, the Trio CS-1830 is the means
of measuring high frequency, pulsed,
video, audio or digital signals. There
are simply none more precise; and none
more practical.

And ‘hi!’ to the rest of the Trio range.

e CS-1577A: dual-trace; d.c. to 35MHz
e CS-1566A: dual-trace; d.c. to 20MHz
e CS-1560A11: dual-trace; d.c. to
15MHz e CS-1352: dual-trace; d.c. to
15MHz portable e CS-1562A: dual-
trace; d.c. to 10MHz e CS-1575: dual-
trace; d.c. to 5MHz e CS-1559A:
single-trace; d.c. to 10MHz e and now,
MS-1650: dual-trace; d.c. to 10MHz;
digital storage.

hi?

December 1980

NONE
BETTER.

House of Instruments,

34-36 High Street,

Saffron Walden, Essex CB10 1EP.
Tel: (0799) 22612. Twx: 81653.

Freepost £
Birmingham
B19 1BR

]

B FREEPOST ON ORDERS @ ACCESS
B VAT INCLUSIVE PRICES @ VISA

® CASH
B ADD 30p P&P ® CHEQUE

ELECTRONICS  024.233-2400 B 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS DTHERWISE STATED

.

C-MOS iureren LINEAR SEMICONDUCTORS
HEF O 22 | HeFadM 105 4 MEFASR? 135 | CAJOE  Bs N914 § § scieaL 12
HEFa00) 22 | weraoes 133 | werasts 127 | calome 1 1N4001 s | eciss "
EF4002 2 | wrww 100 | niresiz s § CAIIIE 9 § iNaoo2 s | scisat ”
HEF 4005 ne | Heraew 7 1 nerasis N8 | CANIGOE a8 184004 1 | scn2 n
HEFA007 2 | nerawso 87 1 uerasiy o | cadeve m 1N4007 9 | scaiz 12
HEF4008 "0 MEF40S1 87 HEFAS20 na LMIOVAN 34 INATAB L) BC14 "
HEFaOI) 22 | neraosz 90 | neraszl ns | waazen e | inseoz 15 | scaren 12
“EFa2 HEF033 90 | weraszs 12 | LMIBON 100 N2389 2 | scsar [
HEF401) 57 { nerades 02 { merasnz 150 | Lmasvan 19k 2N2646 6§ 8csan "
HEFaOI4 108 | meraoer a3 | merasna &9 | Lmasoon s | anze266 13 | ecses 12
HEFOIS 100 | neress 2 | nerasys 16 | Mcle0dr 1% 2n3083 1 | scss? s
HEFAOIS 57 | meraces 2 | nereses 122 | NEst W3088 ss | ecssa I
HEFA01? 100 | meraoro 22 | nerarze e | NEsiey 259 2N30%8 35 | ecvo 15
HEFOI8 100 | weraon 2 | neraooe? ny f wessse 20 1 anazoz 9 | scyn 1
HEFAOIY 53 | weraon2z 0§ Wepacor 52 [ NesseN 66 w304 9 | so1nt E
MEF4020 12 | werony MEF40106 78 | wessen  an 2N3708 w0 | sonz 39
HEF021 107 | meraors 2 | nerareo 19 | wegron  ans m 297 | so3e »
MEF022 103 | weraze 1% | nereoinz 149 | WESTIN 508 w9 22 | so140 39
MEFe023 n HEF4077 2 RCA1Y6 145 N30 » BFRBO m
nEFeze 7 | Herw7e n TRAI20S 88 21904 9 | srues »
Voltage
MEF02S 2 MEF 4081 2 R ot TOA1022 713 INSASY k] 8FYS0 17
HEFaO20 200 | merocsz g o O] TDA10348 239 2nsas9 38 | ervs 17
nefaaz? 57 | merecns 00 | LmM3080AKI 119 | tLosicr 84 40673 88 | envie 50
HEF4028 8 | mereose o | uarzaen 42 | riogacw 138 | ac10? 14 | asx20 H
MEF029 13 | mereon 63 | UATBOSCU 78 | yaATaICN 20 8C108 1. CLED60 2850
MEF 4030 58 | MEFs09s 219 | vareizcy 78 | yaArICT 47 8¢108C 18 | Tienn a8
HeFadl 250 | nererna w0 | varerscu e | gl 8CY109 10 | rienz 54
HEF&DS s | HeFesoz [ BNV [ 8C1098 19 | vwarc 8
HEF40 107 | meFas0s 74 | varnscu 97 lodes BC100C 2 | rwac )
MEF404} 94 | MEFS08 230 § UATBLOSCS 38 400mW CAVI-CII | gCr48 10 TIP298% bid
HEFCAZ a1 | Hereio 133 | uarsizes  3a | szves/ezxre 8C1s8 10 | rwsass [
HEFOQ 100 | HeFasit 157 1 uarecises 38 | ¢ vortem st sciry 17 1 nisas 6
CAPACITORS
Electrolytic Axiel Orde« Cods | Polyerter Redul Leeds Order Code | Electroiytic Radsl Leads  Order Code |
S10% 10 SOV Tel  Con OV S ufl o 1,00, C200182 Sivie Cap 382 | -1O% 10 +50% Toi, Cop 034 & uF
sF v s |78 |0 | 83 | wouioed Tyoe, 10.2mm Prrcn Coo300 [ uF v 1071817838 (40|60 182
1.0 9 * Velue ar ’
DD b 82 ( MO | «F | W2 ] 20 68 7
i 21 o 1| [ 10 4
23 o1 oos 1| as s |10 '8 ?
o ° | w2 | & vl 2| e n 22 7
QD 1100 oo | v 3w 13 ’
r J 0l e |6 v e | w el | e
i L ) ooes | s 7| ea| w [ & 9
4 L R Y . 8 |0 2n 10 ? ] 9
Bl b os [ 6| 8 || 1 7| #in
a3 g Plon |6 a {22 | 2 n 3 5|
1 03 6 '3 k] | Bl 9 1]
1w o " 047 6 a ) of 9 l 1"
150 s |10 TN |t | | S q
a0 iH) 2 4 100 o |
330 0 | « 150 o
ar0 |22 |a 4
830 21| 30 | a9
000 7 [ 0} se 17 DILSKTE
{sac sl 1a i skria | PE-B Companenn
2700 42 18 DILSKT 18 Delo Pen, Blys Ins, Slow Drying 0
RESISTORS Order Cods [ Skeieton Presets, Miniaturs Order Code
Carbon Film, Fined 0.1W, £] Valus, 100R IM, Lin, Vertcat Mounting 8 Min Provat v
0 25, £24 Velwe (RO 10M. 5% Tor.  2each Awm MDY | OTW. EJ Valum. 100RIM, Lin Morirontel Mount & Min Preser H
100/100 {Mult 10/Veluel Skaloton Presis, Stenderd * Ve
0.5W, £12 Voiuw IAD-4M7 10% Tol.  Jeach Aes RDY% [ 03w, ED Velues, 100R-4M7, Lin Vertical Mounting 11 $ta, Preset v
* Volue 0.3W. E3 Vaiuer, 100R4M), Lin. Honzantel Mount 11 Sta. Preset M
ml [';:”:l‘ ‘h“sﬂl 1M, 7% Tol. 1) n Res MRIO ?ounnomﬂ-r, Sy it
siuen, SAL- X ocn Ao
e u + w, i & il Ao Py o
250, €17 Valum, 10R 27K, 6% Tor 16 each  Am PRS2 ::5;,(:;‘/:.:;‘:::27;:}1-’ ;: Ao vor t:.
* Velue N 3
Potentiometer, Sider ML
Motsl Glaze, Fined 0.5, €3 Voiven, 2K2470 . Lin 4 siPorlm
0.5W, €20 Voiues, IM-JIM 5% Tol. 18 0ach Res VAIT | 0250, E1 Veives, 1KO- 140 Log 48 SiPoiLog
 Vaiun * Velur
MAINS TRANSFORMERS Order Code Plastic Boxes — Boss Industrual Mouldrgs
Seconcer e1 may be Conected in tew or Moulded Bas sng Close Firting Flenged Lid
D: HIn! 10 give wide voltage ranqe ABS Bos, CW o Bushes, ano Lud In Orange
Prumavies 0-220, 240V Order Code
L112 we2 D31 Bt A
VA - Clome Tys Comtruction 235 scn et = e o
Aooiox 18% Megulanion F € 54, HI6. W3S L190 W10 080 m Cose BIM2008 DR
04 5V, 04 5V Secondenes Treos 6VA Plastic Boxen with Matel Lidh
Ty Recorsed Top 80x
018V, 018V ABS Buia, CAW Brass Bushn. In Drange
Sevie Y 1men Atumin-um Top Panel Pinmhed Grey o Crc
20vA - Clemo Tyoe Construgrion 360 ench b o ) 4 oot
Apprps 18% Meguistion F C 70 He8, was L18) woe D3) 0 Case BIM400% DR
045V, 04 BV Seconasnies Tram 20vA Mocart Boner
.08V
:1:‘/. :! v Dwcont Bos and Flenged Lid
o1V, 015V Aluminum Box end Lid o Newret Finsn ———
1
R L113 we3 D3t 124 Casa BIMS00D NA
. L182 Wi D0 218 Case BIMSO0S NA
L192 w113 081 24 Care B1MS008 WA
VERO ELECTRONICS PRODUCTS
25% 4 57 .1 pitch Verobosrd n 200.210694
~ piich Veroboard 1 200210720 SW'YC“ES Order Code
ch Verobowd 18] B5/feck  200-21076C Minisiure Toggle — Honeywell
Meh Ploen Boerd a8 200-21078H SPOT 67 SWBA101Y
50273 207 1" pitch VO DI Board 138 200-21084E sPOT  cion 81 swean
Soot Foce Cutter 107 203-21013A SPOT  Doubls B To Contre 90  swsAl04
s Imertion Tool for 040 typa o 147 203.21015¢ oPOT 9 swaan
08 #1040 11001 sapack 200210876 orOT  cion W sweaz021
3S P 040 (1001 saPeck 200210178
[ Varowire Kt (1.00m, 2wice, 78comb) 454Kt 200213430 Miniature Push ~ C & K
Verowiew Combs 25} 109/Pack  200-21139F s Purh To Meke, Mommntery 62 SwBS31
Verownrs Wire (20 109/Pack  200-21340G s» Puth To Bresw, Momentery 62 sw 8511

GMT ELECTRONICS PROJECTS

TELETEXT COMPATIBLE TUNER AND P, S
TELETEXT COMPATIBLE PAL ENCODER +

KIT  BUILY UP

FREE-STANDING COMPLETE TELETEXT UNIT - FULL SPEC  £199-90  £275-00
TELETEXT DECODER BOARD +REMOTE HAND CONTROL £135-90 £160-00

.U, £ 46-90 £ 57-00
MODULATOR £°22-90 £ 35-00

F.E.T.OUTPUT 100W MONO POWER AMPLIFIER MODULE € 27-50 £ 35-00

X-BAND DOPPLER RADAR ALARM MODULE - MARK || £ 35-90 £ 44-00
ONE AMP P.S.U. MODULE (SPECIFY 5 OR 12 VOLTS) £ 7-5 £ 10-00
SIMULATED INERTIA MODEL TRAIN CONTROLLER £ 22-50 £ 35-00
SIMULATED INERTIA SLOT RACER CONTROLLER £ 27-50 £ 40-00
MODEL TRAIN STEAM SOUND SIMULATOR MODULE £ N/A £ 5-00

GMT ELECTRONICS, P.O. BOX 290, HAMPTON STREET,
BIRMINGHAM 819 3JR
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STEVENSON

64mm 80 110p
64mm 64 1 110p

7905
7912
7915

TIC246 16A 400V Triac
C106D 4A 400V SCR

115p
45p

Preset ver.jor hor.
Rotary 5K-1M Logor Lin .
Rotary SK-1M stereo
Slide 60mm travet 5K- SOOK Iog
or Lin, single
Suitable knobs for above wi lh coloured
caps in red, blue, green, grey, yellow
and black. Rotary 16p. Slide 12p each,

56mm 8 1  100p
Pair of ultrasonic transducers

CONNECTORS

Chassis
DIN Socket
2pin
3 pin
5 pin 180
JACK
2.5mm
3.5mm
std.

70mm 8L 140p
70mm 80 2 170p

380p

Magnetic earphone + 3.5mmplug 17p
Crystal earphone + 3.5mm plug

48p

Line
Socket
12p
12p
16p
Socket

TIP30C
TIP2955
TIP3055
ZTX107
ZTX108
ZTX109
ZTX300
ZTX500
2N3053
2N3055
2N3702
2N3703
2N3704
2N3819
2N3905
2NS777

70p
65p
60p
12p
8p 12p
18p
35p
35p
35p
35p
25p
26p
23p
23p

8CY71
BD131
BD132
BD139
BD140
BF X29
BF X84
BFY50
BFYS1
MJ2965 98p
TIP29C 60p

DIODES
1NS14 4ap
1N4001  4p
1N4006  7p

1N4148
1N4002

1N5401 14p

BZ Y88 series 8p each.

741 18p

p

LM324
LM339
LMm348
LM377

MM57160 650p
NE531 140p
NESSS 23p
NES56 60p

Low Profile

Texas

9p  22pin
14pin 1ip  24pin
16pin 12p 28pin
18pin 16p = 40pin
20pin  18p

747
748 40p
7106 850p
CA3046 70p
CA3080 75p
CA3130 100p
CA3140 60p
LF347 170p
LF351 45p
LF353

LF35 96p
LM301A 30p
LM318 85p

LM37B
LM380
LM381
LM382
Lm386
LM387
LM1458 40p
LM1830 180p
LM3300 60p
LM3909 72p
LM3911 120p
LM3914 320p
LM3915320p

70p NE567  120p
RC4136 100p
SN76477 230p
TBASO0 80p
TBAB10 110p
TDA1022 630p
TLO8Y 45p
TLO82 85p
TLO84 125p
XR2206 390p
ZN414 80p
ZN425E 475p

Stereo
in. 0.2in,

TIL220 10p

TIL221 16p

TIL213 TIL223 16p

3p 3p
0.3in CC
0.3in CA
FND500 0.5in CC

10 x TLO8B1 op. amps

100 x 1N4148

20 x 1N4001 diodes
490p 20 x 0.125 red LED’s
290p 20 x 0.125 green LED’s
550p 20 x 0.125 yellow LED's
500p 4 x HP7 rechargeable cells .
180p 3 x LM339 Quad comp.
100p 10 x 2N3707 fransistors

70p 10 x BC157 transistors

200p 10 x Miniature slide switches
350p 20 x 8 pin DIL sockets .
150p 3 x 4P3W rotary switch
100p 10 x TOS heatsinks .

SPECIAL OFFERS

2708 EPROM
AY5.1013 UART
TDA1022 Delay line
MME7160 STAC timer
SN76477 Sound generator
NES67 Tone decoder
LM318N Op. amp. .
5x C106D SCR . .
4 x FND500 displays
3 x79050r 7912 .
2 x CA3046 arrays .

130p
130p
100p

0.1,0.15,0.22,0.33,0.47, 068, 1
and 2.2uF @ 35V

4.7,6.8, 10uF @ 25V

22@16V 47@6V, 100@3V L
POLYESTER (Mullard C280 series)
0.01,0.015, 0.022, 0.033, 0.047,0.1 .
0.15, 0.22 B

0.33,047 .
RADIAL LEAD ELECTROLYTICS
63v_047 10 22 47 10
22 33 47
33 a7

Specially designed packs intend-
ed for development work at a
considerable saving.
Yaw resistors. 10 of each value 4.7ohm to 1 Mohm.
a total of 650 resistors. 530p each.
Y%w resistors. 10 of each value 4.7ohm to 1 Mohm.
a total of 650 resistors. 875p each.
Presets. Pack of 5 of each value from 100chms to
1 Megohm. a total of 65 presets. 390p each.
LED's. Pack containing 10 of each colour LED
0.2 size. Total of 30 Led's + clips. 450p each.
Zeners. Pack of 5 of each value from 2V7 1o 33V
a total of 130 zeners 780p each.

Send 50p for your copy of our catalogue, containing 100 illust-
rated pages detailing over 3000 line items. You will recieve:

+ A mail order form to facilitate rapid despatch

* A 50p discount voucher,

All prices include VAT. Please add 50p carriage on all orders

- below £15. Minimum order £5.

10
100

25V 22

Access & Barclaycard welcome
Sales office: 01-464 5770.

470

1000

NEED ENOI.OS!NG?

Now, CSC are really in the hardware business, with.a series of plastic
cases ideally suited to applications ranging from hand-held probes to
hi-fi equipment. CSC cases are moulded in robust plastic and come
with all the necessary screws, covers and, where appropriate, battery
compartments, connectors and transparent panels for displays. And
CSC can provide customer-specified variations for large-quantity

BRING YOU THE NEW

orders. Fill in the coupon for more details. .- e — e
CSC {UK} Ltd, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ. TESTE R 20
Telephone: (0799) 21682. Telex: 817477,
r -----——-——--ﬂ 20kQ/NV a.c. & d.c. ; L
CTP- Probe Case DMC-2 Design-Mate Case CBP-1 Portable Case TH E \
PROFESSIONAL N "I
] SOLUTION tester 20k miselco
F Qniy Onty To .
{£2.30 Net)  £3.50 | 1€3.85 New)£5.29 (€5.75 Nett) €7.76 l a0 v = 15
CTH-1 ’-“;dhﬂd Case ] OMC-1 Design-Mate Case CT8.1 Bench Topper Case G E N E RAL ;::: : ::::
MEASUREMENT SN i
" 0 v 3 A
\ PROBLEMS i S
\ -t 300 war
- 300 o A
N =3 = - £43.06 o vy
(€3.00 Nett) £4.31 (£4.25 Nett) £5.75 {€7.15 Nextl £9.37 Inc. V;Ts:;L:d';‘:’::'fn':m‘fg‘i';nf"‘/'“g = =—r3~ Kk

Bold prices include P & P and 15% VAT. Please deduct £1 postage from each additional order.

The best instrument for the workshop. school. toolbox, TV shop and anywhere accurate

1 enclose cheque/PO for £ . . e ; ;
information is needed quickly and simply.

or debit my Barclaycard, Access, American Express card

Accuracy: d.c. ranges 2%. a.c. & Q1 3%.

No . ..................... Exp. date. . a0 ranges:  dc. V 100mv, 1.0V, 3.0V, 10.0V, 30V, 100V, 300V, 1000V. d.c.. 50uA,
or Tel: (0799) 21682 with your card number and your order 100pA, 300pA, 1.0mA, 3.0mA, 100mA, 30mA, 100mA, 1.0A, 10A.
will be in the post immediately. a.c.v 10V, 30V, 100V, 300V, 1000V.

a.c.1. 3.0mA, 10mA, 30mA, 100mA, 1.0A. 10A.
NAME — i —— _— Q 0-5.0kQ0. 50k0, 500kQ, 5.0MQ, SOMQ.

db from —10 to +61 in 5 ranges.
ADDRESS =

For details of this and the many other exciting instruments in the Alcon range, including
multimeters, component measuring, automotive and electronic instruments please write or
telephone:

E@@m Instruments Ltd.

19 MULBERRY WALK - LONDON SW3 602 « TEL: 01-352 1897 - TELEX. 918867

CONUNENTAL SPECIALTIES CORPORANON

FREE catalogue tick box [J

Continental Specialties Corporation {UK) Limited, Dept. SMM
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

TOMORROW 'S TOOLS TODAY
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Tk UK101
Base? wooeL soomst 80 coLumn HicH PERFORMANCE Compuklt DISC DRIVES

IMPACT PRINTER : with up to 32k RAM expansion
- suitable for most Micros.

JUST LOOK AT THESE STANDARD FEATURES: -

*RS-232, 20mA, IEEE 488 and Centronics 1/0 }
*15 Baud rates to 9,600 * 100 Chrs. per second —
¢ T " p Bidirectional * 6 print densities 60, 72, 80, 96, 4 s
INTERFACE 120 or 132 Chr/line * Self test switch * 96 Chrs. * 9 Digit extended Basic
CABLE € ASC Il Standard * Auxilliary User Defined Ch. * Plugs straight into 8k Compukit requires
WORTH ONLY set * Tractor and fast paper feed/fgraphics no hardware mods, (5v.5A required for 610)

* 2k Buffer * Accepts 8%°° 4 .
. £359 + VAT feed and 9% max. ;:a;er traé’t,z:( f::‘;;.er s i 610 Expansion (8k) ONLY £159+ vAT

Disc Drive with DOS ONLY £285 + VAT
VERBATIM 5%" DISCS £1.85 each (min. 10) + VAT STATIC RAM 2114 1-12 £3 each + VAT 13+ £2.50 each + VAT

satmon Stringy Floppy Ohio Superboard Il & Challenger IP ..«» rree pan

- the no fuss start to Micro’s.  « geagy Built *8k Microsoft in ROM, 6 digit floating
COMBINES ECONOMY OF CASSETTE i point basic plus full features. 4k RAM - expandable to 32k
WITH SPEED & RELIABILITY OF DISC ?g;,:
L
¥

T
o
16k loads in approx. 24 secs. - Wafers to A 4 ALY SUPERBOARD 11 (24x24 format) £159 + vAT
75ft {48k approx.) - - . SUPERBOARD |1 {(48x32 format) £199 + vAT
Vou'i,:'rrﬂm FREE POWER SUPPLY 5V.3A. o 5 5 £27 + VAT
APPLE ADDITIONAL : CASE . . . . . . £29 + VAT

nerie por s
’ wf,“?umﬂ' ” CHALLENGER 1P (24x24 format) £219 + vAT
Stringy Floppy with 10 Wafers (Tapes) /AII 50Hz CHALLENGER 1P (48x32 format) £259 + VAT
BUS EX. 2 for 1. Machine Lang. Monitor operation (Superboard is used in Challenger)

®
ml h‘ Please add V. A T.at 15%. Carriage extra, will advise at time of order. Official orders welc%me.
61 NEW MARKET SQUARE, BASINGSTOKE, HAMPSHIRE. RG21 THWF

Telephone: Basingstoke (0256) 56468 and 56417
c‘c Buy in contidence. If on receipt of your order the goods do not meet with your satisfaction,

return within 7 days for full refund. Credit facilities arranged.

for a Mighty good deal 1!!

READ ALL ABOUT IT — all the latest on home
entertainment equipment and ideas in . . .

HI Fl YEARBOOK AND HOME
ENTERTAINMENT 1981

Published again in November, this new 1981 edition in larger magazine
size means more comprehensive coverage of the whole range of home
entertainment equipment, from aerials to headphones, from microphones
to video recorders and from radios to electronic organs.

Backed by authoritative articles on developments in the world of Hi Fi,
plus details of stockists, Hi Fi Yearbook and Home Entertainment 1981 is
essential reading for enthusiasts and buffs.

Available from leading newsagents and bookshops from 1st November
1980. Price £3.00.

If you have difficulty in obtaining your copy order direct from the
publishers @ £3.50 inclusive.

General Sales Manager, Room 205, Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS
I GID DD B TS GG N e IEE NE I B I B I G .

§ ORDER FORM Name i
(please print}

To: General Sales Manager, Room 205, Quadrant P l
House, The Quadrant, Sutton, Surrey, SM2 5AS. I
Please send me. . . . . . . copy/copies of the Hi Fi I

I Yearbook and Home Entertainment 1981 @ £3.50

l including postage and packing. Cheque/postal order l
should be made payable to IPC Business Press Ltd. Registered in England No. 677128,

PE/1-|
N GED INN NN BB D D IE D D G D BE EE D B B O B B O BD B B B BE = ..
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When reply'ing to Classified Advertisements

please ensure:

(A} That you have clearly stated your require-
ments.

{B)} That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

{D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of delay.

RECEIVERS AND COMPONENTS

FLAT CABLE. Laminated, various sizes available. S.A.E. for
list, Steve King, 61, Coldean Lane, Brighton, Sussex.

Elecuolytlc Cnpacnovl 1 GV 25V, 50V.
0-47, 1.0, &

. : 10 Mfds. - bBp.

22 & 47—5 (50V 6pl. 100—7p. (EOV——Bp;.

220—8p. {(50v—10p). 470—11p.  (40V—16p]
1 000/1 5V—1 Sp. 1000/26V—18p.  1000/40V—35p.
bead T: electrolytics. 14p.

(0 1. 0-22. 0-47. 10 « 35V. 4.7 @ 6.3V

128 2/35V 4.7/25V—15p,  10/25V, 15/1 6V—20p.
122/16V, 33/10v, 47/6V, 68/3V & 100/3v—30p.
15/25V, 22/25v, 47/10v—35p. 47/16V—80p.

Subminiature Ceramic Caps. E12 Series 100V.
2% 10 pf. 1o 47 p'—ap 56 pf 10 330 pf.—4p.
10% 3s%0 pf. 700 pf.—Aap.
Vertical Mounting Ceram-c Plat Caps. 50V,
E12 22 pf. 1o 1000 pf. E6 1500 pf. to 47000 pf.—2p.
Polystyrene E12 Series 63V. Horizontal Mntg,
10 pf. to 820 pf.—3p. 1000 pf. to 10,000 pf.—4p.

Miniature Polyester 250V Vert. Mtg. E6 Seriss,
-01 to -068—4p, ‘—Eg. 15, 22—8 33 -47-—10p.
.68 — 12p. 10 L BF oo 22 240
M lar (Polva.mr) Film 1OOV Vsmcal Mountlng
1] <0047 —3p. -01, -022—4p. .04, -05. 0-1—8p.
Mlmaluva Ftlm Resistors Highstab, 512 Ser. 5%.
0-125W  mixed carbon/me!al 100 to 1MO—1p
0-25W Carbon 1Q m MD 010% ovev |MOD)—(?
{E24 Series av. C. Fim to
0-25W, 0-5W & !OW Metal Film IOO to 2M20—2p.
1N4148—2p. 1N4Q02—4p, 1NAOO6—6p 1N4007—79
BC107/8/9, GC!47/8/9 BC157/8/9, BF194 & 7—100.
8 Pin ics. 741 Op. amp—18p. 558 Timer—24p.
Dil Holders 8 pin—9p. 14 pin—12p, 16 pin—14p.
LED's. 3 & 5mm. Red—10p. Green & Yellow—14p.
Grommets for 3mm.—1§p. 2 pce. holders 5mm.: —139
20mm. Q.B. Fuses -15, .26, -5, &
20mm. Anti Surge 100mA lo
20mm. Fuseholders P.C. or Chassis Mtg.—lp.
Solid A1.knobs 15mm.—25p. 25mm.——3 8 r 30mm.—50p.
400mW Zener diodes E 4 series 2V7 to 33v—8p.

Prices VAT Inclusive Post 15p. (Free over £5.00).
THEC.R.SUPPLYCO.

BRAND NEWCOMPONENTS BYRETURN .

127, Chesterfield Rd., Sheffield SBQRN.

BOURNEMOUTH/POOLE, electronic components for the hob-
byist. and friendly service. Why not pay us a visit.t H & H
Telectrics Ltd.. 353 Ashley Road. Parkstone. 742643,

YOUR OWN P.C.B‘s & FRONT PANELS
EASILY MADE, NO COMPLICATED PROCESSES
Full details SA.E. .

Drafting packs: pcb £1.80; panel £2.25. Processing packs:
pcb (3" x 4%) £3.72, panel {5* x 6") £3.48. Drills, etchant,
pcb board and all materials available.

WE ALSO SUPPLY R.S. QUALITY COMPONENTS
LYNWOQOD ELECTRONICS
20, Stourcliffe Avenue,

Bournemouth, BH6 3PT.

TUNBRIOGE WELLS COMPONENTS, Ballards, 108 Camden
Road. Tunbridge Wells. Phone 31803. No Lists. Enquiries
S.AE.

90

Stamford St.,
5846).

SMALL ADS

The- prepaid rate for classified advertisements is 24
pence per word {minimum 12 words), box number 60p
extra. Semi-dIsplay setting £8.00 per single column
centimetre {minimum 2.5 cms). All cheques, postal
orders etc., to be made payable to Practical Electronics
and crossed “Lloyds Bank Ltd”. Treasury notes should
always be sent registered post. Advertisements, together
with remittance, should be sent to the Classified
Advertisement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King’'s Reach Tower,
London, SE1 9LS. (Telephone 01-261

NOTICE TO
READERS

Whilst prices of goods shown
in classified advertisements are
correct at the time of closing
for press, readers are advised to
check with the advertiser to
check both prices and
availability of goods before
ordering from non-current
issues of the magazine.

CLEARANCE PARCELS: Transistors, Resistors, Boards,
Hardware, 10lbs only £5.80! 1,000 Resistors £4.25, 500
Capacitors  £3.75. BC108, BC17!, BC204, BC230,
2N5061, CV7497 Transistors 10 70p, 100 £5.80. 2N3055,
10 for £3.50. S.A.E. Lists: W.V.E. (2), 15 High Street,
Lydney, Gloucestershire.

BOURNEMOUTH/BOSCOMBE. Electronic components
specialists for 3 years. Forresters (National Radio Supplies)
Late Holdenhurst Rd. Now at 36, Ashley Rd., Boscombe.
Tel. 302204, Closed Weds.

100 ASSORTED COMPONENTS 115p. 100 Assorted Resistors
60p. 100 Assorted capacitors 150p. 50 reed switches 200p.
10 mains neons 50p. 10 Micro switches 150p. Add 25p
P&P. Durrants. 9 St. Mary's Street, Shrewsbury. Salop.

Electronic Components at very Low Prices
* 32.768 KHz Wach Crystal £1.38 each
* 25 KHz Ul Tr
£2.56 per pair
* 35 x 25 x 8 mm Microphone Insert
Spec. Sensitivity —58db at | KHz; Response 50-7 Khz; Capacity.
1. 400pF £0.58p each.
* 600 pf 500V — 20% Ceramic Caps £1.28 per 100.
* 12V D.C. Coil Miniature Single Pole C/O Relay £1.15 each.
Minimum order value is £5
Post and Packing is 30p per order.
Send cheques or Postal order to:
IMPECTRON LTD.,
Foundry Lane, Horsham,

W. Sussex RH13 5PX.

/Receiver

TURN YOUR SURPLUS Capacitors, transistors, etc.. into cash.
Coniact COLES-HARDING CQ.. 103 South Brink,
Wisbech, Cambs. 0945-4188. Immediate settlement.

MIXED. 100 transistors £3.50. 25 1.Cs £1.50. 100 Diodes
£1. Post paid. Early radios. Valves. Interesting lists 15p.
Sole Electronics, P.E. 37, Stanley Street, Ormskirk, Lancs.
L39 2DH.

SERVICE SHEETS

SERVICE SHEETS from 50p and S.A.E. Catalogue 25p and
S.A.E. Hamilton Radio, 47 Bohemia Road, St. Leonards,
Sussex.

G.T. TECHN. INFO. SERVICE
76 Church St., Larkhall, Lanarks ML9 1HE

Any single service sheet £1 + large SAE
1,000s of sheets/manuals always in stock.
Sole suppliers of all T.V. Repair Systems
Giant Diagram Manual for Washing Machines
Single tubs/twin tubs/auto — only £13.50
Repair Data any named T.V. £5.80 (with circuits, etc.
£7.00). SAE for newsletter, bargain offers etc.

Phone 0698 883334 after 4pm,

BELL'S TELEVISIDN SERVICES for Service Sheets on Radio, Tv,
etc £1.00 plus S.A_E. Colour TV Service Manuals on request.
S.A.E. with enquiries to B.T.S. 190 Kings Road, Harrogate,
N. Yorkshire, Tel:(0423) 55885.

SOFTWARE

COMPUKIT SOFTWARE, Word Processor, Calendar Diary,
Editor Mailing List. Line Renumber, 10000 Baud Cassette
Routine etc. S.AE. for details N. V. Davies, 11 Holloway,
Haverfordwest. Dyfed.

INVASION. Exciting M/C game for UK 101 with free pools
predictor. Both use under 4K. Send £2.50 for tape to Mr.
A. Pettitt, 2, Caburn View, Firlc. Lewcs, Sussex.

OHIO SCIENTIFIC MEMORY test program from 2K to 48K in
IK blocks for basic in ROM versions. £1 for Isiting. SAE to
K. Yeap. 71 North Grove. London N 15.

THE ZX80 MAGIC BOOK £4.75
Edition 2, includes 15 plus programs, Music,
Othello, Animals and others. Programming tips,
Using USR. Hardware notes.

Timedata Ltd.,
57, Swallowdale,
Basildon,
Essex.

IX80 GAMES-MAZE {1 & 11} Battleships, Pontoon, Slot
machine, Maths quiz, Guess the Number. All on one
cassette. Send £6.50 to P. Bramwell, 87, Anderson Cres-
cent, Great Barr, Birmingham B43 7ST.

UK101 VIDED Hardware modification doubles video display
giving 32 lines by 48 characters. BASIC writes to top 16
lines leaving bottom 16 lines for graphics ctc. For detailed
step by step instructions send £5 cheque or postal order
to:— D, Butler, 82 Banks Lane, Riddlesden, Keighley, W
Yorks.

EDUCATIONAL

CAREERS in Marine Electronics. Courses commencing
September and January. Further details, the Nautical
College, Fleetwood FY7 83Z. Tel. 03917 79123.

R CITY & GUILDS EXAMS

Study for success with ICS. An ICS homestudy course
will ensure that you pass your C. & G. exams. Special
courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs. Full details from:

ICS SCHOOL OF ELECTRONICS
Depl. 272B Intertext House, London SWS8 4UJ
Tel. 01-622 991 1 (all hours)
State if under 18

TECHNICAL TRAINING
Get the training you need to move up into a-higher
F aid job. Take the first step now—write or phone 1CS
or details of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers: aiso self- buﬁd radio kits. Full details from-

1CS SCHOOL OF ELECTRONICS
Dept. 272B Intertext House, London SW8 4UJ
Tei. 01-622 9911 (all hours)
State if under {8

UK101 SHORTHAND BASIC. Machine Code Program loaded
from Basic enables @ whole basic word to be typed one key
(aftcr command key). State old or new monitor and 8K or
4K mcmory size. Cassette and instructions for £5 + 30p
P&P from P. P. Patay. 3 West View, Tandridge. Oxted,
Surrey.

HP41C-PROGRAMMABLE CALCULATOR plus two memory
modules and software. Five months old, the lot for £220.
0.V.N.O. Telephone: Fareham 280642.

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. 272B Intertext House, London SW8 4UJ.
. Tel. 01-622 9911 (all hours)
Stare if under 18
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SITUATIONS VACANT
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This is your
opportunity to take a
look at Kodak and find ¥
out about installing, maintaining and
repairing an exciting range -of
equipment used in the photographic
industry, including microfilmers,
processors and printers, on cus-
tomers’ premises throughout the U.K.
‘We are expecting a high standard
from you. You will need a sound know-
ledge of practical electronics coupled
with mechanical skills, preferably
having had previous servicing experi-
ence. In return we can offer the
rewards and promotion
prospects expected when you
join a large international
company and potential earn-
ings in the range £7,000 —
£8,000 p.a. (under review)
including some overtime,

ERVICE ENGINEER
Take alook at Kodak

TSR A R

allowances
and company
bonus plus plenty of
attractive employee benefits.

We are looking for men or women
aged 21 and over to join our teams of
service engineers strategically placed
around the U.K. to meet the service
needs of our customers.

Full training on our equipment will
be provided and on completion of
training a <Company vehicle is
provided where it is needed to cover
the territory.

Please write to Mr. C. Long,
Personnel Department,

A1t, Kodak Limited, P.O.
Box 66, Station Road,
Hemel Hempstead, Herts. i
HP1 1JU, giving details s
of education, experience
and personal information. s7:

Practica! Electronics

December 1980

91



normal hearing.

of £3,865 p.a.
Relocation expenses considered.

4468 Ext. 4619.

Assistant
Film Recordists

MANCHESTER

To work in sound transfer and dubbing areas
operating sound recording and reproduction
equipment for a wide range of programmes. Some
mobile film recording work involved. Candidates
must have professional experience and practical
knowledge in this field, current driving licence and

Salary: £5,425-£6,725 p.a. (starting salary in
accordance with qualifications and experience).

Contact us immediately for application form (quote
ref. 2390/PE and enclose s.a.c.): BBC
Appointments, London W1A 1A A, Tel. 01-580

IBI/BICE 1'%

PLEASE
MENTION
PRACTICAL
ELECTRONICS
WHEN
REPLYING

Candidates lacking experience may be considered T0
for appointment as TRAINEES at a starting salary

ADVERTISE-
MENTS

Earn £20-£100 p.w.
in your spare time

by introducing the revolutionary new
Flip-Caller telephone to your friends.
Features micro-chip controlled push-
button dialling and memory re-call.
Sells itself. Generous commission.
For details write to Dept. |P)

IDL SUPERPHONE

P.0.Box 31, Twickenham Tw2 5RL

BOOKS AND PUBLICATIONS

MISCELLANEOUS

ANY REQUESTED SERVICE SHEET £1 + Large S.A.E. Full
repair data any named TV £5.50 (with circuits, layouts etc.
£7). SAE brings newsletter, bargain offers, etc. AUSPEL,
76 Church St, Larkhall, Lanarks ML9 IHE.

MICROPROCESSORS. Application and reference manuais 8,
16 Bit. MOT T1 and AMD advanced micro device. SAE
list. Steve King, 61, Coldean Lane, Brighton, Sussex.

FOR SALE

COMPUKIT UK10Y B8K. new monitor, built and cased,
assembly tape etc. £300 o.n.o. Tel. 0280 702750.

30 NOTE ORGAN PEDAL BOARO solid oak, fully sprung £45.
Eastleigh 619295,

BACK ISSUES: P.E. Vol 9 (bound), Vols 10, 11 (unbound).
P.W. Vols 46, 47, 48 (bound) 49, (unbound). Television
Vols 22, 23, (bound) 24, 25, (unbound). Offers please,
Poynter, 26 Hanbury Close, Chesterfield, Derbyshire.

ACORN Microcomputor with edge connector, extra
programs and monitor commentary. £50. Tel. 0277
822691.

The amazing Videograph, as featured recently in Electronics
Today International, Itnks your Hi-Fi with any Colour TV to
produce a Fantasia of hypnotic visual effects. The system
displays stereo music as brilliantly coloured waveforms
against an ever changing background. For the technically-
minded, a square-wave signal generator is builtin,
permitting advanced demonstrations of transient response
etc. Truly the ultimate accessory for any Hi-Fi system!

oy kiToney £33.95

Case & Controls £15.95
or READY BUILT £69.95

W"_LIAM Oower House, Billericay Road,
ST

. Herongate, Brentwood,
T Essex CM13 35D,
SYSTEMS Ltd Telephone: Brentwood (02771 810244

All prices
include VAT

OPTICAL FIBRES. Carry light. Tough, wire-like, excellent for
communications, lighting, electrical isolation, etc.. Introduc-
tory pack totals sixteen feet of four assorted types, plus il-
lustrated guide. Send £3.55. Quantum Jump Ltd., 53,
Marlborough Road, Tuebrook, Liverpool.

COMPUKIT 4K ALIEN INVADERS CASSETTE £2.00. Steven Hall,
14, Christchurch Lane, Lichfield, Staffs.

NEW BACK ISSUES of ‘Practical Electronics’ available 90p
each Post Free. Cheque or uncrossed p/o returned if not in
stock — BELL'S TELEVISION SERVICES, 190 Kings
Road, Harrogate. N. Yorks. Tel: (0423) 55885.
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Cabinet and Flightcase Fittings

Fretcloths, Coverings, Handles, Castors etc., Jacks and
Sockets, Cannons, Bulgins, Reverb Trays, Emilar Compres-
sion Drivers, AKG Mics, Celestion Speakers, ASS, Glassfibre
Horns.

$end 30p Postal Order for illustrated catalogues to:—

ADAM HALL (P. E. SUPPLIES)

Unit G, Carliton Court, Grainger Road,

GUITAR/PA/
MUSIC AMPLIFIERS

100 watt superb treble/bass overdrive. 12 months
uarantee. Unbeatable at £49; 60 watt £42; 200 watt
68; 100 watt twin channel sep. treble/bass per channel

£62; 60 watt £52; 200 watt £78; 100 watt four channel

sep. treble/bass per channel £75; 200 watt £98; slaves 100

watt £34; 200 watt £58; fuzz boxes, great sound £12.00;

bass fuzz £12.90; overdriver fuzz with treble and bass
boosters £22; 100 watt combo superb sound overdrive,
sturdy ion, castors, £98; twin c¢hannel
£110; bass combo £112; speakers 15in. 100 watt £36;
12in. 100 wat £24; 60 watt £16; microphone Shure
Unidyne B £25; 3-Channel soundAlight £26,

Send cheque or P.O. to:
WILLIAMSON AMPLIFICATION
62 Thorncliffe Avenue, Dukinfield, Cheshire.
Tel: 061-308 2064

SUPERB INSTRUMENT CASES BY BAZELLI, manufactured from
P.V.C. Faced steel. Hundreds of people and industrial users
are choosing the cases they require from our vast range.
Competitive prices start at a Low £1.05. Chassis punching
faciiities at very competiive prices, 400 models to choose
from. Suppliers only to Industry & The Trade. BAZELLI
(Dept. No. 23), St. Wilfrids, Foundry Lane, Halton, Lan-
caster, LA1 6LT.

RECHARGEABLE

BATTERIES
TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS. £1.45 for
Booklat “Nickel Cadmium Power” plus Catalogue. Write or
call: Sandwell Plant Ltd.. 2 Union Drive, BOLDMERE.
SUTTON COLDFIELD, WEST MIDLANDS, 021-354 9764,

TEMPERATURE GAUGES. 0-120°C Black dial, Chrome bezel.
Remote sensor on 38'' capilliary, Snap fitting in 55mm
hole. £1.85 (incl. P&P) L.E.M. Services, 239, Rugby Road,
Leamington Spa, Warwickshire. 0926-30622.

GLOBAL
ELECTRONIC CONSTRUCTION KITS
SUPER CHIP, ).
Using the super radwo chip Ferrantl ZN414. This powerful little radio
ts deal for the inexperienced constructor as it is 50 easy to build and
operate. Makes a great pocket radio and works tor months on a sim-
pte 1.5v battery. Complete with earpiace, ferrite rod aerial, tuning
capacitor, volume control, ZN414 Integrated circuit and one
transistor for really super reception. Complete with ready drilled case
size 105mm x 70mm x 40mm. All necessary parts to build the kit in-
cluding baseboard and pictarial pians. Price £6.95, p&p 56p.
SUPER CHIP 2.
The same super radio as above. but has an .C.ZN414 plus two
transistors added plus a loudspeaker to make a nice little pocket
loudspeaker receiver. Also very easy to construct from the plans and
parts supplied. Completa kit of parts Including plans and ready drilled
case 10mm x 76mm x 33mm. Price £8.25, p&p 65p.
Super AM/FM MW/Aircraft Radlo. Ready built pocket receiver. Fully
tested and operational, Prica £10.25, p&p 60p.
Cheques and P.O.’s made payable to
GLOBAL ELECTRONIC ENTERPRISES
S§t. John’s Works, St. John's, Bedford, Beds.

Free catalogue sent with order or 45p on request.

MK14 CORNER. Interface Board, includes flag driven mains
relays, LED Indicators for all serial [/O, A/D and single
step chips, and prototype area; also suitable for other
Microcomputors; PCB and circuit £3.95. Replace
calculator display with '’ FND 500's; PCB, filter instruc-
tions £1.95 Ready Built replacement Keyboard £11. Useul
notes on MK 14 75. Rayner, ‘Kismet’ High Street, Coln-
brook, Bucks.

RYDER ORGAN SYSTEM
REVERBERATION
A new design for organs gives
smooth, natural sound. Demo r-to-r,
or cassette, on loan, deposit £1.50,
refund £1.00 (UK only).

HIYKON LTD. (P),
Woodside Croft, Ladybridge Lane,
Bolton BL1 5ED.

Southend-on-Sea, Essex S52 58Z.

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E.4
ENAMELLED COPPER WIRE
SWG 1lb 8oz 40z 20z
81029 2.76 1:50 0.80 0.60
301034 3.20 1.80 0.90 0.70

39 340 200 1.10 0.80
40 to 43 475 2.60 2.00 1.42
47 8.37 5.32 3.19 2.50
48 to 49 15696 9.58 6.38 3.69

SILVER PLATED COPPER WIRE
14 to 30 6.50 3.75 220 1.40
TINNED COPPER WIRE
14 t0 30 3.85 236 1.34 0.90
Prices include P&P, VAT and wire Data.
SAE for list. Dealer enquiries welcome.
Reg office 22 Coningsby Gardens.
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TIME RIGHT?

MSF CLOCK is ALWAYS CORRECT — never gains or loses,
self setting at switch-on, 8 digits show Date, Hours,
Minutes and Seconds, larger diglt Hours and Minutes
for easy QUICK-GLANCE time, auto GMT/BST and leap
year, also parailel BCD output and audio to record and
show time on playback, receives Rugby 60KHz atomic
time signals, built-in antenna, 1000Km range. now

NEAT! TIDY | o=y o, | e
HanDy: IIEP LN NEE )

NS
LOCKING VD

Readily available Hardware and

AS SUPPLIED!

ABSOLUTE ACCURACY. £54.80. Accessories for Home Constructors,
TO POST OFRCE V.L.F.? EXPLORE 10-150KHz. Receiver £13.70. Dev Engineers, Modelmakers.
1%.GOVT DEPTS, 60KHZ RU(?BV RECEIVER, as In MSF Clock, serial data Selected range of quality components,

813 DuelDEEIER B D) Drawing materials for p.c. boards,
Newest. neatest Each fun-to-build kit includes all parts, printed circuit, case, Reliahle resist coated epoxy glass
system ever devised postage efc, money back assurance so GET ong NOW. laminate, no unusval chemicals.
for storing small parts CAMBRIDGE KITS Printed circuit hoards, lop quality to
f:s‘:s‘:z::":;::c':ors 45 (FM) Old School Lane, Milton, Cambridge. personal designs, prompt service
diodes, transistors, Phnlng(aphy forpch
etc. Rigid plastic units CLEARING LABORATORY: scopes, generators, P.S.U.s, Solid tungsten carhide drills
intertock together in vertical and horizontal combinations. bridges, analysers. meters, recorders, etc. 0403-76236.

Transparent plastic drawers have label slots. 1D and 2D

have space dividers, Bulld up any size cabinet for wall, bench
or table top. UK101 NASCOM 1 & 2
SINGLE UNITS (1D) (6ln+2}in+2}in) £4.90 DOZEN

DOUBLE UNITS (2D} (5in+4}in+24in £7.50 DOZEN ADD-ON

TREBLE (3D} £7.50 for 8.

I‘):?:gBOLfD'TgEBLE 2 drawers, in one outer case {6D2). COLOUR

Extra large size (6D 1) £8.50 for 8.

PLUS QUALITY DISCOUNTS
Orders over £60, less 5%. Packing/Postage/Carriage: Add S YSTEM
£1.30 to all orders under £10. Orders £10 and over, please
add 10% carriage.

AN immediately available.

Catalogue 15p stamps please to:

RAMAR CONSTRUCTOR
SERVICES,
Masons Rd.  Stratford on Avon

Warwks. CV37, 9NF 0789-4879

BURGLAR ALARM EQUIPMENT. Latest Di
QUOTATIONS FOR LARGER QUANTITIES DAZZLING COLOUR GRAPHICS FOR UK101 & NASCOM B R RS e C. WA S, Alri037% 6;!52‘:60;:! Catalogue
Please add 15% V.A.T. to total remittance. Professlonal bit-addressable "pixel’ system Sacat-y g
All prices correct at tii f going to 5 3072 colour celt definition = =
prices correct at time of gomg‘P:;ezs)s T or e RE Y arearound ) Bibaclaround PSYCHOTRONIC GENERATORS, gravity lasers. electrokinesis,
LIN E e "°'L‘:’r‘:":gg FREE SOFTWARE: Plot, Line, Circle (Basic + Z80) electrophotography. skinvision. SAE 4x9" Paralab,
N.W.2 TV ". 01-450 Animated Demonstration Program Downton. Wilts.
SUPPLIES 4544 " S Rt Modutator Included for use with normal TV

ELECTRONICS
9.

£99 SYNTHESISER DIY. Professional results easy-build. SAE. krr:onty £45  euitt & Testea: ony £60

Al 1/ ly:
‘I;);;l.ron. 254 Ringwood Road, Ferndown, Dorset, BH22 C;‘I).;l:;”::ﬂeblsli‘r‘;;: 2

s RG B inputs, PAUUHE output <

- ain Controfler EP.
Two Wire Train Controlier EP3 .02
EP328/30 £1.20 pair
Dynamic Semiconductor Tester EG311/2 £1.83 pair
Jun. 80 Mastertune EP343 £3.80 {Not plated through)
.90

i o Greenhouse Temp, Control EP358 £1
DIGITAL WATCH BATTERY o o, et ]
W, N . e B
REPLACEMENT KIT R l000slageady infuse! Pt Sound Gon. EC14 £2.53

Disco deck AE202 £3.11

These watches all require KIT: only £12 Built & Tested: only £18 Oct. 80 Cine frame Counter EG408 98p

battery (power cell) replacement
at regular intervals. This kit
provides the means. We supply
eyeglass, non-magnetic

— please add VAT at 15% to alf prices
. faylA

. For full hist and current pebs please send SAE. Pcb's also produced (0 customers
orders P by P

ownt masters. Trade enquities welcomed, Please write lor quote. CWO Please
Postage. — Please add 30p postage and packing to complete order. Europe B5p.

i Hi , Bill Road,
tweezers, watch screwdriver, WILLIANM 22::»; a;usl;:‘-';x;v .
case knife and screwback case STUART  eccexeomzaso, - Lo 14 Downham Road, Ramsden Heath
opener, also one doz. assort. SYSTEMS Ltd Telephone: Brentwood [0277) 610244 Billericay, Essex CM11 1PU

Telephone 0268-710722

% “ push pieces, full instructions
l and battery identification chart.

We then supply replacement CREED TELEPRINTED. 75R Mk 2 £55. ICL Keyboard 76
= = - ! i MAKE YOUR OWN PRINTED CIRCUITS 4
2glvzense:rgyg; élé :2:':6::@;: Etch Resist Transfers — Starter pack (5 sheets, key§ £25. So_larlron scope CD78. 2 beam E.H.T. fauh. £30
y 4 N \ kit and get into a fast growing lines, pads, |.C. pads) £2.00. Large range of single Variacs, all sizes. 01-669 4528.
' business. Prompt despatch. B e oaes TSNP Gl SEEN MY CAT? 5000 Odds and ends. Mechanical. Electrical.
BOLSTER INSTRUMENT CO. in magazines by simple pholograph(i;oprocesz.ﬁsf‘ulg Cat. free. Whiston Dept. PRE. New Mills, Stockport.
(PE19) Instructions supplied. 2 sheets X 25¢cm ULTRASONIC TRANSOUCERS. £2.85 per pair + 25p P&P.
11 Percy Avenue, Ashford, Middx. TW15 2PB. ?ﬁg‘atév:::?esr:g?n: s;_:;el?_a(& Sxxzﬁt?nn;);;‘s’n::r Ea[aplus Developments, 81 Cholmeley Road, Reading,
d . 4 sheet. erks.
AMAZING ELECTRONIC PLANS: La;ers—bummg,cumng. n.ﬂe. 17p stamp for lists and information. P& P 30p/order m—
light shows. Ultrasonic Force Fields — weaponry, satellite, P.K.G. ELECTRONICS NATIONAL Personal Computor Users Association, 1l
T.V., giant tesla, split the atom; lots more. Catalogue 75p. ok Spratling Street, Manston, Ramsgate, Kent (S.A.E.
Plan Centre, St John Street, Bridgnorth, Shropshire. OAK LODGE, TANSLEY, DERBYSHIRE. Details).

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Electronics for .............cc.coooiiiiinn.
insertions. | enclose Cheque/P.O. for £ .......ccoceeiiviie e cccreeee e

(Cheques and Postai Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics)

IN ATV E v o Ao BB et - o OO . .. s el . SO Send to: Classified Advertisement Manager

PRACTICAL ELECTRONICS

GMG, Classified Advertisements Dept., Room 2337,
King's Reach Tower, Stamford Street,

London SE1 9LS. Telephone 01-261 5846
Rate:
.............................................................................. B P TP PP PP NS 24p per word, minimum 12 words. Box No. 60p extra.
Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS.
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Toroidal

TRANSFORMERS
IN A RANGE OF

15

TYPES

We use advanced winding technology to make our toroidal transformers. They
have only half the weight and height of their laminated equivalents and are
appreciably more efficient. Our toroidals cost virtually the same as the older types
which they are rapidly replacing. Induced hum is reduced by a factor of ten.
Supplied with rigid mounting kit with centre bolt, steel and neoprene washers.

30w wegmowks  £4.T1 [160wm weign 15xs  £8.88

(+£1.00p.p. +0.86 VAT) (+£1.40p.p. +£1.54 VAT)

rypr SECONDARY SECONDARY |, .. SECONDARY SECONDARY
RMS VOLTS RMS CURRENT RMS VOLTS RMS CURRENT

1X010 +6 2.50 5X012 12+12 6.66
1X011 +9 1.66 5X013 15+15 5.33
1X012 12412 1.25 5X014 18+ 18 4.44
1X013 15+15 1.00 5X015 22422 3.63
1X014 18+ 18 0.83 5%016 25425 3.20
1X015 22422 0.68 5X017 30+30 2.66
1X016 25425 0.60 5%018 35435 2.28
1X017 30+30 0.50 gﬁggg 553 (1);2

50 80mm dia. x 35mm £ 5 l 9 5X030 240 0.66

VB Weight 0.9Kg
(+£1.10p.p. +0.94 VAT) 110mm dia. x45mm
X010 +6 4.16 225Vl Weight 2.2 Kg 510.59
))Eg}é ) '?z g,gg (+£1.50p.p. +£1.81 VAT)
+ L

o e (g 4
X1 L 138 6X0l6 25425 4.50
2X015- 22422 1.l B Esves

X016 25425 1.00 i Eaves 3.75

X017 30+ 30 0.83 e i 321

X028 11 0.45 RhE A %81

X029 220 0.22 e i -04

EGED B Y %030 240 0%

90mm dia. x 30mm

£5.76

Weight I Kg 110mm dia. x 50mm
(+£1.20p.p. +£1.04 VAT) 300" Weight 2.6 Kg £12.21
%8}? g‘g 222 (+£1.60p.p. +£2.08 VAT)
+ 0
X012 12412 333 e 22 &5
013 15+15 2.66 7X018 35435 4.28
014 18+ 18 2.22 7X026 40+ 40 3.7%
015 22+22 1.81 7X025 48445 3.33
016 25+25 1.60 7X028 110 2.72
g é g 3oﬁ go H% X029 220 1.36
028 U 912 7X030 240 1.25
030 240 0.33

. 1401'_nm dia. x 60mm
120w Srmcesenn £6,72 | 900w weshi ™ £16.35

(+£1.30p.p. +£1.20 VAT)

8X017 30+30 8.33
4X011 9+9 6.66 8X018 35435 7.14
4X012 12+ 12 $.00 8X026 40+40 6.25
4X013 18+ 15 4.00 8X025 45+ 45 5.5
4X014 18+ 18 §.38 8X033 50 +50 5.00
4X015 22422 2.72 8X028 110 4.54
4X01 25+25 2.40 8X029 220 2.27
2 8% 3(“30 %88 8X030 240 2.08
4X029 220 0.54 ¢ LL.P. TOROIDAL TRANSFORMERS
4X030 240 0.50 ARE GUARANTEED FOR 5 YEARS

CHOICE OF 3 PRIMARY INPUTS
LL.P. Toroidal Transformers are available in choice of 110V, 220V, 240V, coded as
follows: (Secondaries can be connected in series or parallel)

For 110V Primary insert 0 in place of "X" in type number.
For 220V Primary (Europe)insert 1 in place of *X"' intype number.
For 240V Primary (U.K.) insert 2 in place of “X" in type number.

Example - 120VA 240V 15+ 15V. 4A=42013.

» CUSTOMER DESIGN ENQUIRIES INVITED.
QUANTITY PRICE LIST AVAILABLE.

FREEPOST facility.(U.K. only).

Simply address envelope to FREEPOST to address below. NO STAMP REQUIRED.

TO ORDER Enclose cheque/Postal Order/Money Order payable to .L.P.
Electronics Ltd or quote your ACCESS or BA C YCARD
account No. To gay C.0.D. add £1 extra to TOTAL value of order.
Also available from ELECTROVALUE and MARSHALLS.

B ) . P tRANSFORMERS

A division of LL.P. ELECTRONICS LTD.

FREEPOST T2 GRAHAM BELL HOUSE ROPER CLOSE

CANTERBURY CT2 7EP
Dl rnmn I0T393 Y EATG Taoachnical (297 24797 Teloaw QRE 7RO

TUNEIN

to the new-look

waQIQﬂ

LS

[IWEEZERY

all-purpose

WORKSHOP TWEEZERS

e THE FIRST YL

One of the most active of the early amateur YL
operators was Barbara Dunn 6YL (later G6YL),
who was involved in monitoring” the famous
Southern Cross on its transatlantic flight 50 years
ago. Ron Ham recounts 6YL's achievements.

e PW ‘TWYNHAM’ ANALOGUE
DIGITAL MULTIMETER

Combining two instruments seems an attractive
idea — until you want to measure, say, voltage and
frequency together. The PW 'Twynham'is amains-
powered multimeter which gives you simul-
taneous analogue and digital readouts for both
accuracy and trendwatching. Full instructions are
given for making this useful device.

PRACTICAL WIRELESS

December issue OUT NOW 65p
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VIDEOTEX

— the new television —
telephone information services

by R. Woolfe price: £8.00 |
ELECTRONICTEST EQUIPMENT
CONSTRUCTION

by F. G. Rayer price: £2.00

ELECTRONIC MUSIC SYNTHESIZERS

by D.T. Horn price: £4.00
POWER SUPPLY PROJECTS :

by R. A. Penfoid price: £2.00
99 PRACTICAL ELECTRONIC

projects

by H. Friedman price: £3.60
1001 THINGS TO DO WITH YOUR
PERSONAL COMPUTER

by M. Sawusch price: £5.75
LC CIRCUITS

by R. P. Turner price: £4.15

DESIGN OF TRANSISTOR CIRCUITS WITH
EXPERIMENTS

by Dr. K. A. Pullen, Jr. price: £9.40
THE MASTER IC COOKBOOK
by C. L. Hallmark price: £7.00
RADIO & T.V. SERVICING
1979/80 MODELS .

. by R. N. Wainwright price: £15.60

#*ALL PRICES INCLUDE POSTAGE®

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET
LONDON W2 INP
Phone 014029176
Closed Saturday 1 p.m.

BAKER 69
sowar 5

AMPLIFIER

Superior quality ideal for Halls/PA systems. Disco's and Groups. Two
inputs with Mixer Volume Controls. Master Bass. Treble and Gain
Controls. 50 watts RMS, Three loudspeaker outlets 4, 8, 16 ol
AC 240V (120V available). White wording on black cabinet.

150 Watt AMPLIFIER 4 Inputs £89

N LER/LIGHT DIMMER KIT. Easv to

build kit. Controls up to 480 watts AC mains. Printed Circuit, £ 3
"DELUXE MODEL Ready Built. 800 watts

STEREO PRE-AMP KIT. All parts to 0 build this pre-amp, 3 i mpuu for
high medium or low gain per channel. with volume control and P.C.
Board. Can be ganged to make multi-way stereo mixers. £2.95

{__ Lizhts. Edison Screw 7Speach or 6 for £4. or 12 for £7.50.

R.C.S.SOUNDTOLIGHT OISPLAY MK 2
Complete kit of parts with R.C.S. printed circuit. Three
channeis. Up to 1,000 waus each. Will operate from
200MYV to 100 watts signal source. Suitable for home £18
Hi-Fi and all Disco Amplifiers. Cabinet extra £4-50. Post SOp
200 Watt Rear Reflecting White Light Bulbs. ldeal for Disco

MAINS TRANSFORMERS Primary 240V A.C. ALL POST 99p
250-0-250V 7T0mA.6-5V., 2A £3-4
250-0-250V 80mA. 6-3V 3.5A. . £8. 60
330-0-330V 200mA. 6-3V 3A+6-3V 2A
300-0-300V 120mA, 2x6- JVZACT..SVZA
220V4SmA.6-3V 2A
GENERAL PURPOSE LOW VO!
Tapped out; ulsavallable

2amp 3.4.3,6 9101215.18 25and 30V ........
Iamp6810. 2.16.18 A3036l048 60,
2amp6.8.10. 20 4, 30,

3amp 6.8. 10,
5amp6.8. 10,

ZOV lOV 60V,
12V.3 amp...
10V.30V.40V,2a

20f 18V.6 amp. e:
12-0-12V.2am
9V.{amp.
ERS 115V to 240V 500 v £10.00

CHAR?ER TRANSFgRMERS (,HAZRGER RECTIFIERS
L 6-12V-4a.

IZOO

PLEASE
MENTION
PRACTICAL
ELECTRONICS

When

replying
to

Advertisements

R.C.S.LOUDSPEAKER BARGAINS

3 ohm 6xlm. £1-50. Tx4in. £1-50. 8x Sin. £2-50. 64in. £2-20. 8in.
2-60. 10in. £3-50. 12in £4-50.

8 ohm. 24in. £1-50. 3in. '£1-50. Sin. £2.20. 8in. £2.60. 10in. £3-50.
12in. £4.50. 16 ohm 6 x 4in. £1-50. 7 x 4in. £150. 5in. £1-50. 8in.
£3. 10in. £3-50. 12in. £4-50. 10 x 6in. £3.50.
R.C.S.LOW VOLTAGE STABILISED £ 2 . 9 5
POWER PACK KITS 90100 mA Post 50p
All parts and instructions with Zener diode printed circuit. rectifiers and
double wound mains transformer input z&ruo a.c. Output voltages
available 6or 7.5 or 9 or 12V d.¢. up to 100mA. State voltage.
PP BATTERY ELIMINATOR. BRITISH MADE
Mainy power pack 9 volt 400 ma stabillsed. with overioad
LULtO UL D1ZE IX 34X 2+ price £4.5U post Wp.
THE”INSTANT'BULK TAPEERASER
Suitable for cassettes, and all sizes of tape recls.
A.C. mains 200/240V.

Leatet $.AE. £7.50 Pox

S0p oy
HEADDEMAGNETISER PROBE £5-00

| A.C. ELECTRIC MOTORS POST 50p.
2 Pole. 240V, -2 Amp. Spindle — 1-43 x
0-212in. £1-75. 2 pole, 240V, - 15 Amp.
Doubie spindle — 1-75 x 0. 16in. Each
£1-50, 2 Pole, 120V. -5 Amp. Spindle =
0.75 x 0-2in. Two in senes-ZlSV 15p
each. Brush Motor. From a Food Mixer
240V, -3 Amp gh Speed and
Powerful. Spmdle 0 5)( 0.25in. £2-95

BLANK ALUMINIUM CHASSIS, 18 s.w.g. Z}m sides. 6 x 4in. 95p:
8x6in.£1.40:10 x 7in. £1-55: 14 x 9in. £1-90: 16 x 6in. £1-85: 12 x
3in.£1-20: 16 x 10in. £2-20: 12 x 8in. £1-70.
ALUMINIUM PANELS. 18 swg 6 x 4din. 24p; 8 x 6in. 38p;
10 x 7in. 54p; 12 x Sin. 44p; 12 x Bin. 70p; 16 x 6m. T0p; 14 x 9in.
13112 x 12in. £1: 16 x 1in. £1-16.

ACUMINIMUM ANGLE BRACKETS 6 x + x 3in. 25,
\LUMlNlUM BOXES.MANY SIZES INSTOCK.

4 x 2 % 2in, £1.00: 3 x 2 x lin. 80p: 6 x 4 x 3in. £1.30: 8 x
3in. £2.1012 x 5§ x Jin. £2.30: 6 x 4 x Jin. £1.60: |0x'lx3|n 2250

324 12/350V e 80p
50+50/500V ... £1.80
£

HIGH VOLTAGEELECTROLYTICS

§/800V.....£1:20  50/500V ..£1.20 $0+50/500v
4 450V ......95 +
3p RN leeazennss

DELUXE BSRHI-FIAUTOCHANGER

Plays 12in.. 10in., or Tin records

Autoor Manual, A highquality unit £20

backed by BSR relia |Iny with 12 ¢

months guaranice. A.C. 200/250V. Post on

Size 134 x 11din, iy Al

Above motor board 3~m Dzeck:
£2.

Below motor board
WuhCERAMICSTEREOCARTRIDGE

BSR Single Player P207 cueing dev1ce.cerar1i£_canridge. £15

Garrard Single Player 6-200 metal turntable.
cueing device. aluminium arm. Stereo cartridge. £22

BSR. P 182. Snakearm. flared Aluminium Furntable

ADC QLM30 Magnetic Canridge. £30
B.S.R. Auto Changer. | lin. Turnuble. Budgetprice, £17.50
Stereo ceramic, reliable unit, 3-speed.
R.C.S. Disco Deck 3 speed stereo £9.95,, £18 pair

Rapid Mail Order 50p minimum postage. Callers Welcome.
ccess— Visa, Lists 20p. Closed Wed.

Radio Components Specialists
337, WHITEHORSE ROAD
CROYDON, SURREY, U.K. TEL: 01-684 1665.
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4000 SERIES | 93 SERIES VEROBOARD TRANSISTQRS| BIREC  Z8p | To0A 50| 2N 00 T T DIODES *ZENEERS
4000 18p | 9301 60p 0.1 ACIT8 TRES | -sersi 250 | mieaac 1140 |:2837085 120 |LRVOPES 1 | 55y
4001 22p | 9302 175p (copper cladl | AC127/8 20p | BFX29  30p | TiP34A 1150 2N3773. 3000 |.047 9p| 400mw
4002  20p | 9308 3160 | 23 %3} 65p | AC176  25p | BFX30  34o | TIP34C 160p | :2N3819 25 1.0ag)  18p| 1w 15p
4006 asp | 9310 2755 2ix5 75p | 4C1R2/8 250 | BEX84/5 30p | 11P35A 225p | “2N3820 *QA85  15p
4007 250 | 8311 2750 | 3133 75p | AF116/7 50p | 8FXB6/J 30p | TIPISC 290p | 2N3823 70p | .0ag0 9p
4008 80p | 9312 1so: 3345 80p | AD149  70p | BEX88  30p | TIPI6A 270p | 2N3866 90p |-0A91 ap| TRIACS
4009 40p | 9314 165p | 2¥x17 320, AD161/2 45p | BEWI10" 90p | TIP36C 340p | “2N3903/4 18p | -0Ags 9p| PLASTIC
4010  50p | 9316 225p | 33217 2100 | AU107 250p| BFY50 ~ 30p] TIPa1A 6Sp [ *2N3905/6 20p | -0A200  9p| 3A 400V 60p
4011 22p | 9321 2255 | ajx17 3a0p | BC107/8 11p, BFY51/2 30p | TiPaIC  78p | 2N4037 88p [-0A202 10p| 3A 500V 6Bp
a012  18p | 9322 150p ‘01100 pina50p | 8C109° 11p | 8FY56  33p | TIP42A  70p | IN4O5E/9 12p |-ING14  4p| 6AA0OV 70p
4013 50p | 9334 330p | Spot face cuttersp | 8C117  20p | 8FYS0  30m | TIP42C  82p | -2N4060 12p [-1Ng16  7p[ GA 500V SOp
4014 84p "LINEARTCs T PinliEention “8C147/8 9p | BAY3IS ~ 4Sp [ TIP2955 78p |*2N4061/2 18p |<1N4148 4p| BA 400V 75p
4015 B4p | SAvron 1" 600p | 00! o9p [*BC143  10p | 8SX19/2020p | TIP3055 70p | 2Na123/427p | 1N40O1/2 Sp| BASOOV 95p
4016 45p | . - » VERO WIRING *BC157/8 10p | 8U104 225p | *TIS43 34p | *ZN4125/6 27p | 1N4003/4 6p| 12A 400V 8Sp
4017  70p | JAY1-1313 e68p -8C159  11p ['BUIOS 180p | TIPS4 50p |*2N4401/3 27p | 1N20O5  6p| 124 500V
4018 89p | JAY)-1320  320p | PEN -BC169C 12p |*BUIOB 250c |-TiS93  30p [ 2N4427 90p | 1N400E/7 7e 105
4019 asp | "AY1-5050 140p [Plusspool  325p |.gC172 " 12p | BU109 225p | -2TX108 12p (-2N4B7) 60p | 1N5401/3 14p| 164 400V
4020 100p | AY3-1270  850p | Sparespool | BC177/8 17p | 1BU205 200p | -7TX300 13p | :2N5087 27p | 1N5404/7 198 1
4021 110p | AVIE912 %00 lewel o eaeh|.BC179  18p|7BU20B 200p 1ZTX500  15p |-2N5089 27p (15920  9p| 16A 500V
4022 100p | JAVe 1aie gg: Gl IS :8c182/3 100 JBIA0E ‘;gg ;g:ggi 180 [-N5172 270 130p
3933 250 [ eavs.1317a 775p [ NESSS 700 BE189 1181 6308 S0p | SNaarA 2508 | anc1ey oob | HeaT sinks |20 130
4025 ZOp *CA3019 80p | NE5628 425p| -gC212/3 11p | J310 50p | 2N696 35p | 2N5194 90p | For T
4036 139 | CA3028A  9Gp | NESES 130p|-8C214 © 12p | MJ2501225p | 2N697  25p |-2n5245 40 | orhol 20 THYRISTORS
4027 s0b | :CA3046 70p | NE566 155p| BC461  36p | MJ2955 90p | 2NE98  45p |IN5296 S8 |ang o O 1A 50V 40p
4925 a3b | ca3oas 225p | NE567 180p! gCa77/8 30p | MJI001 225p [ 2N7064 20p |+5N5401 50p | o 220 | 14400V 65p
R e | Giee BRIl il B Mo sf) e bRt | TR | e 3
p | NES534A  250p, "BC5478 16p | M 100p; 2N930 18p |. B
4030 5% | -CA30R9E  225p:| RC41S)  400m| -BCBAAC 18p | MJE305570p | 2N1131 50p |:5N2423 300 8A 600V 140p
2033 “0" *CA3090A0 375p | RC4195 120p | *BC5578 16p | "MPF102 45p | 2N1132 30p | 5\ o4ge a4p | BRIDGE 12A 400V
4038 200p | SA3IQE 1230 |-saD1024a 1250p| ‘8CSSOC 18p | (MPEI03/440p| NIEI3 30 |.7NG027 48p | RECTIFIERS ‘
0g etlp 1 50p | SreaEaed. 1100p| BCY70  18p |*MPF105/640p| N1711  30p ['86547 ya0n |<1a 50v 19p| '6A 100V
2030 1oop | SA3I60E  100p ; 8CY71/2 22p | MPSAOE 30p | 2N2102 600 | 588554 130p |*1A 100V 20p U
3030 1000 | cA31G1E  140p | SN76477  Z00p gGy31/2 50p |MPSA12 50p | 2N2160 3000 | 586230 65p [+1 400V 26p| '6A 400V
1043 Bop | casie2e  4sop |SPES1S  750p| go135/6 54p |+MPSAI3 50p | 2N2219A 300 | 5\g292 68p |-1A 600V 30p 180p
e, 2250 | 2043 9o | Fx209 750p | TA7205 100p | g0139  56p | MPSA43 50p(| 2N22224 30p [ 30728° 1208 |24 SOV 304 '6A 600V
14328 80P |7aLs SERIES | 4044  0p | 'CL7106  850p BD140 60p |*MPSA20 50p'| 2N2369A 25p.| 38140 1600 |-3A 100y 355 220p
o ! 20 [740500 " 14p| 5oa5 110p | ICLBO38  300p |-TAA62) 275p| 80189  60p | *MPSA56 32p | 2N2484 30p| Jn1a) 110 |24 400y 455 BTI06 110p
7440 13221741502  1ap | 4047  100p |'CM7555 8op |*TBAG41811 225p| BD242 _70p | MPSA70 50p | 2N2646 50p | 3noo1 110p |+3A 200V 608 | Cl0GD  45p
Jaden 935741502  14p | 404g ssp | LE3SY 45p |*TBA65) 200p| BOYS6 200p |"MPSUO6 63p | 2N2904/5 30p [ 33502 120p |+3a 600V 725 | "MCR1O1 360
Ja498 790|74LS05 25 | 4049  asp | LF356 95p |[*T8ABOO 90p| BF115  36p | MPSUE5 78p | 2N2906A 28p | 20300 250p |*aA 100V 95| 2N3525 140p
7448 a0 | 740508 25p | 4080 ash | tm301A 27p: |°TBA810 100p| BF167 30p | OC28  130p | 2N2907A 30p | 40360 40p |*4A 400V P | 2Naaaa 140p
7450 175 1781870 20p | 4031 Bop | M31) 70p (184820 90p| 8F173  30p | OC35 130p (°2N2926  9p | 4036172 4Sp 100p | 12N5060 34p
7481 1274811 30p | 4032  sop | M318 200p |*TCA940 175p! BF178  36p [-R20088 200p | 2N3053 30p | 40364 120p | 6a 50v 80P | “2NS064 40p
7453 170 | 741813  40p | 4053 sop | LM319 200p | TCA4500A 250p! 8F200  32p |-R20108 200p | 2N3054 65p | 40408  90p | 6A 100V
e 73312 60p 4082  1s0n | tM32d 70p |*TDA100aa 300p|'BF2448 35p | -TIP29A 40p | 2N3055 48p | 40409 100p 90p | LOUD
7480  175|741520  20p | cages 128p | LM339 75p | TDA1008  320p|°BF256B 70p [-TiP29C 5Sp | 2N3442 1406 | 40410 100p | 6A400v | SPEAKERS
0 17p g P | |m348 95p | T BF257/8 32p |-1\P30A a8p | 2N3553 240p
7470 36p | 741521 40p | 4056 160p | . DA1010 225p &) p | 40411 300p 100p | Sue
7870 35ri7as27  3mp | 085  Soop | (LM377 175e |+1DA1022  600p | BF259 360 |-TIP30C 60p | 2N3565 30p | 40594 120p | 10a 400V 3¥6ar sop
7473 345 |741330 20p | 4080  1985p | -LM380 250 | TDA102a  120p|8FR39 25 |-TIP31A  S8p | 12N3643/4 48p | 40595  120p 200p | 2{" 8R 80p
7474 245 |741832 27p | 4063 120p | M38IAN  180m | TDA10348  250p|18ER4G  28p | TIP3IC  62p |12N3663 20 | 40673  75p | 254 400V 57 B8R gsp
7475 30p 741533 36p | 4066  55p | LM3BE L ST 2 R || e %23;8352}5: 40841 30p 400p | 13" B8R 88p
74L75 150p [74L538 36p | 4067  450p P 5p p 40871/2 100p
LM710 §0p |*TDA2020 320p
7476 35p 741542 70v | 4068 22p | 555 350p | TLOGA TS TORIES UART LOW PROFILE DIL SOCKETS BY TEXAS
7480  50p |74LS47 70p | 40689  25p 2102 2L 120p 3
7481  100p {74555 30p | 4070  30p tm-}"‘ "z’gv }l':o';; 48p| 21078 500p ‘}\;g;g“g‘\" i“’)‘(’)" B 9  18pn  16p 24pin  24p
7482 84p [ 741573 SOp | 4071 22p P 0 750 21112 400p Pliapm  10p  20pe 29 28pin  30p
tM747 700 | TLo74 130; IM64D2 500p P i
gyEs Jres e Bl gk [t 3sp | TLOB1 aon| A2 3908 | Tmss0) iNc  doop| '8 1o 22pm  22p  40pin  40p
4 250ns] 5] R
7a85  100p |74LS/6  45p|a075  22p | LM2917 s || mer 170p| 2114 (4%0ns} 4508 | ¢y ppacTER WIRE WRAP SOCKETS BY TEXAS
7486  30p | 74LS83  70p | 4076 107, p| 4027 © 375
7489 2100 | 74385 sop| 4081  25p | LM3909 700 | 0170 50p | 4044 3000 | SENERATORS 8pn 250 18pin  50p 24pin 70
7490A 36p [74LS86 40p | 4082  22p | M3%N1  130e)uAaizo 175 4116 600p | 325740C 9%0p} a0 336 20hm 805 28pin 80P
7491  BOp [74L590 SOp | 4093  70p | M391 225p | UDN6118  320p| 5101 5109 | e 16jin 40p 22pn  65p 40pin 100
7as2a  6p 741593 e0p | 4092  175p sanor | 122y Jone1ss  320p| 6810 350p Rgg;g,gt’c" ggg:
36 asp | 4098 100 » ® MINIATUR
7454 Bap | J4LS10s 100 | 4095 130p | MB3712  150p | XA2206  300p| o/t nOMS SN745262AN  £10| SWITCHES | ANTEX SOLDERING
7495A  70p | 7415123 60p| 4412 1100p *MC1310P 150p | xR2207 400p| 71301 700p TOGGLE IRONS
7496 859 7415124 180p | 4502 120p | NE1438 0P | XAZZ11  800m 7asles  ZZe i ENCO0tR SPST 85p | C 15W 215p
7497 180 o |*XR221 5, 1
74300 1300 | JaLS125 80p| 4507  Gep [*MC1ase 70p | xR22e0  400p| 743387  3Sop |AY-52376 G| [ Bl Rl 288
74108 65p (7413132 60p | 4510 99p | “MC3340P  120p |:ZNd14 90p| 745471 700p DPOY 35: X285 asop
74105 65p | 7418133 6op | 4511 120p | MK50398 750 | ZNa19 225p| 745571 650p | TRANSFORMERS e P
74107 34p | 7415136 S0p| 9514 250p [ MM57160 6200 § ZN424E 135p¢ 93427 400p | 15 220 240V) PUsiutomakenmlSp SPARE BITS
74109  S5p | 74,5138 65p.| 4516  110p | NES3) 150p § 2N425E 400p | 93436 650p |6 06 100mA 88p |iyeak 25p | CECN €X 50p
74110  55p | 7415139 75p| 4518 100p [ NES555 20p | ZN1034E 200p | 93446 650p {909 75mA 92p |.g\0E DPDT 18 X25 S0p
7ille 2000 |2415181 1000 | 2520 100p i o oG a8ns0 i 1 20001 84190 12800mAze00. ROCKER SPST 280 | SPARE ELEMENTS
7415153 60p P s 12500mA280p+ | + C CX X25 180y
74118- 130p [ 7512124 2000 | 4528 100p | REGULATORS Fixed Plastic TO-220 €0 930010 220 var " Za0e RTINS | G 200p
74119 210p | 7473185 4532 140p | A +ve “ve ;gggA 7223 909 1A 270p* | 3p.aw a5p | IRON STAND 160p
740 P iqusier aop | 4535 e | Y J%n e s em g G v weelBOn 4
74122 asp [74L2138 (30w | 4943 ;ggg 15v 7815 60p 7915 7pp 6800 £6.50 | 5024 3014  340pe | 20 OW 45p | VEROBOARDS
74123 48p 745161 100p | 4560 250p | 18Y 7818 60p 7918  70p 950p | 150 1514 265p° | "CRYSTALS DIP Breadhoard
74125 550 174,5162 140n | 459 180p | 23V 7824 60p 7924 70p 50804 450p | (please add 50p p&p| 100KHz  300p| 415 x6.15 325p
74126 60p 7415163 100p | 4583 120p | 'OOMA 10-92 . BOSS, £11 | Ghage 10 all marked* | 1MHz 370p | Suntable for 20 x 14 i or
;2:%; ;‘;’f,' 7415164 90p | 4584 90.‘: gv 78L05 30p 79105 70p 58060 .,f):)g above owr normal p&p| 3.2768M  350p é?e-(:lt’iog-“n;t:cnsvx |:Jv|wo:"l .
74181 12v 78L1 shargel 4M ol itl @s above with tracks,
74136 78p (7312102 1508 | 40014 SOk |15y 7802 305 13tz 300 | zBOa 900p | 9 BBGTMHz 3505 | o3l weyconecior - 375p
Tavay 3% (7415173 110p | 40097 30p | OTHER REGULATORS ® 13 eson 10.7MH;  350p| SO NECTOR PLUGS 1209
74145 “90p |J453171 1908 | 14433 1100p |LMIOOK  135p  TBAG258  120p { 2708 400p 18VHz 3005 | 35 L Socked 120p
74147 130p | 743175 90p | 14500 700p LM317T  200p  TLa30 6sp | 2716 £6 26 690M S 100 Bushoard £15
73188 150p 745190 i L2539 2508 LMasa" sgg'.’, ;’:;%?;% o SBpOAT We cany a large stock of Gl Do Nt ezop
74150 P INTERFACEICs <> ______3/P __78MGT2C 140p VICES i
741514 70p Z,:t }g; g DP8304 fsio;.' OPTO-ELECTRONICS 3242 800p ;TLs,Al MOsa Llnear"s. EDGEBOARO CONNECTORS 0.156°° PITCH
74153 20p 7415193 30p | MC1488 76p N5777 45p ocP71t 130p | 3245 450p Ow"s:y?rsl a: nogmaoz 2% 10 way 85p Do 1350
74154 100p | 7412105 aop | MC1489 75p | ORP12 %0p  ORPEO 30p | 6522 700p | o Y e Biocounts | 2 % 15 way 100p 2%25 way 160p
79156 30 |7ai5188 oop | 58174 £14 |ORPOI S0 TIL78 S5 | 8532 3000 | Svatiable o volume |2x18way  120p 54
P 5 751 s 7
74189 190p | JALS221 120e, 75135 ‘z?;%p 0.125" 0.2" 6850 3003 quantity buyers. VAT
o0 | 7415240 175p P .. 6! does not apply to export | COUNTERS
74160 100p |54,8541 178p | 75324 375p | TiL32 ssp  TIL220Red  16p | 5852 3700 | o ders. 74C925 §50p
74161 100p |343547 170p | 74325 375p | TIL209Red 13p  TI222 Gr 18p | 8155 1100p ICM7217A 850p CRT CONTROLLER
74162 100p |7,,5543 170, | 75361 300p | TIL211Gr 20p TIL228Red  22p | 8205 320p 1ICM72168 £20 96364 £11
74163 100p |7,55,3 150p | 75363 225p | TH212Ye  25p MVB491 TS 120 | 8212 225p ZN1040E 700p 6845 £20
74164 100p (5, 75362 350p | TIL216Ped 18p  Clips 3p | 8216 225p
7aiey 130p | 7415245 250 | 7000 S50 | " | 8224 2750 ¢ SPECIAL OFFER *® (Subject to stocks)
415251 140 ISPLAYS ‘ ubject to stocks
4183 Map (7aiszsy sop | 764912 380 |30irT zoap MOS0 120n |88 £a%8 | 2708 (450ns) a00p 555 £18/100
14179 240p 17413280 160p | BI28  300p |DL707Red 140p MAN3GO  175p | G731 13750 | 2708 (650ns) 300p 741 £16/100
H 7415266 100p | 8795  200p 707G 140p  MAN4640A 200p P v 7805/12/1
73173 1208 12415273 130p 8797  200p |DL747Red 225p  TIL31) 800p § 5225 & 2716(+)5V}) £6 5 £5/10
74175 85: 7418367 6Sp g:ggg }:gp 147 Gr 2250 }ng]ys };09 8259 9505 2114 (450nS) 225p Add o6p extra for p&p un
7a176  sop 7418373 150p | SIS 1408 | FNDIST - T200  TRILZ 1306 [280P10  600p | 4116 (200ns) £22/8 meters,
74177 900 7413378 140p | BILS98 140p | DRIVERS 7750 200p | 230CTC | 800P | please add P&P and VAT MULTIMERE RS
74178 160p 7415393 200p | 9601 120p | 9368 250p 7760 200p § \C1a411 1100p Supertester 680R  3200p
e B 9602 220p | 9370 250p  NSBSBBICC 570p | MC14412 1100 ‘PE’ VDU System. 680G 2500p
(Reed switehas) el : ; Complete Kit £45, r&i‘g‘;g‘ ty ;:g"
BREADBOARD FOMPUTER BOOKS vaid ggg%&va'de%gofkbmk “22" Assembled Unit £69 | pANEL MOUNTING
F 575p ntroduction to Microcomputers Vol 0595p ugbool 765p A MET!
Suitable for up to Introduction to Microcomputers Vol 1630p  8asic Micros and the 6800 720p Reprint 75p + : VU meter 130pA 640R
6x14 or 5x16 pin ; A . ; ] S.AE {40 x 40 cm} 165p
DILICs Micros-Interfacing Techniques 995p  Z-80 Program for Logic Design 630 ~
9 9 P Voltmeter/
EXP3S0 ¢, 3'S® | TTLCookbook 715p 6800 Assembly Language Program 630p | All parts separately | smmeter a50p
E)’(‘pso% 630p C-MOS Cookbook 750p  8080A/85 Assembly Language Program available. g"'n‘:zMODUMTO"gso
{28/40 pin DIL IC} Please add 70p p & p per book. No VAT on books. 630p " 8NN £

: T 'VAT. =
b D et o 3 TECHNOMATIC LTD.
Access & Barclaycara:{ Government Colleges. etc Ord > 17 BURNLEY ROAD, LONDON NW10
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FT3 NEON FLASH TUBE

High intensity multl turn high voltage. neon glow v —.
discharge llash lube Deslgn for Ignition timing etc. g
(IZO inc. VAT) 3 for £3.P. & &% —
P. 50p I£4- 03 mc VAT
N.M.S.

WHY PAY MORE?

MULTI RANGE METER Type MF15A a.c. dc.
volts 10 - 50. 250, 5§00, 1000. Ma 0-5, 0-10.
0-100. Sensitivity 2000V. 24 range. diameter
133 by 93 by 46mm including test leads. Price
£7-00 plus 50p P. & P. €8-63 inc. VAT & P.I

METERS {(New) — 90 mm DIAMETER
A.C. Amp., Type 6272, 0-1A, 0-5A, 10A, 0-20A, 50A
A.C. Volt. 0-150Vv, 0-300V.

D.C. Amp., Type 65C5, 0-2A, 54, 0-10A, O- 20A,
0-50A, 0-100A.

D.C. VolIt. 15V, 30V. <
All types £3-50 ea. + P. & P. 50p (£4-80 incl. VAT), except 0-5DA,
0-100A. D.C.. price £5.00 + 50p. P. & P.{£6-33 inct. VAT),

HEAVY DUTY SOLENDID, mf. by
Magnetic Devices. 240V. A.C. Intermit-
rem operation. Approx. 20 Ib. pull at

1.25 in. Ex-equip Tested. Price: £5.50
+ 75p. P. & P.(£7.19 inc. VAT & P}

 RA&T
12V D.C. SOLENOID
12V. D.C. heavy duty Solenoid 4 Kp. pull. Easily removable from
plate. Ali. chassis containing 4x24V, BC Push Solenoids (14 Ib.
approx.). 5-fig. Counter. 6 min. photo cells. Sub-min. Micro-
switches etc. etc. €x-equip. London Transport Printer. Price:
£9.00 + £1.00 p. & p. {total incl. VAT £1.1.50).
12V, D.C. Solenoid approx. 1Ib. pull. Price: £1.40 + p. & p. 30p.
{total incl. VAT £1.96). EME
.SOLENOIDS
WESTOOL SERIES D6 Model A3 24V. D.C. Price £1.50 + 50p
p. & p. (Total incl. VAT £2.30}
WESTOOL SERIES D4 Model A. 24V. D.C. Price £1.00 + 30p
p. & p. {Total incl. VAT £1.50} N.M.S.
AG/GT 24V. D.C. 70 ohm Coil Solenoid. Push or Pull. Adjustable
travel to 3/16 in. Fitted with mounting brackets and spark sup-
pressor. Size: 100 x 65 x 25 mm. Price: 3 for £2.40 + 30p.P. &
P. {min 3 off.) (£3.11 inc. VAT & P.) N.M.S.

800 WATT DIMMER SWITCH ’

-
Easily fitted. Will control up to 800 W. of all lights 'Y @\I
except fluorescent at mains voltage. Price: £3.90 +

50p. p. & p. {£5.06 inc. VAT). J

. +p. & p. 20p. (total incl. VAT £1.38}. 100 for £8.00 + 0. & p.
'30p. (total incl. VAT £9.55). N.M.S.
- for £3.50 post paid {£4.03 incl. VAT)
These V3 types.
{£4.60 incl VAT)
Roller Type (Bonnella) 10 for £3.50. (£4.03 incl. VAT). N.M.S.
- £2.93 {min. 1
SOLID STATE EHT UNIT
Input 230V ac. Fully isolated output 10mm spark. Approx.
Deslgned for boiler ignition. Dozens of uses in the field of
physics and electronics, eg. supplym? neon or argon tubes
a
ize: Length 155mm. width 85mm, height 50mm. Weight
530 grammes, Prlce ES 00 + 75 pence post & packin
NS
Type LS6/L11. Coil 240V 50 Rs. Contacts — 3 make: B0OV:
<20amp. 1 break: 600V: 20 amp. Price: £6.60 + 50p P. & P.
IS8
130A30. Coil 250V, or 500V..A.C. Contacts. 3 make 50 amp up
to 860V. A.C. 20 h.p. at 440V. 3 phase S%Hz Price: £7.76 + p.
Type FF8. 1706. Small, qulet, smooth running. 240V, A.C.
operation. Output aperture 45x40cn. Overall size 135x 165 cm.
Other rypes ‘available. S.A E. for details
“AIRFLOW DEVELOPMENT LTD.
size 222x225x195mm. Incl: Starter Capac. Price: £€16.00 -
£2.00 p. & p. (Total Incl: VAT £20.70) N.M.S.
.0-4 amp D.C. Producing 30 cu.ft. min at normal air pressure.
' '£4.50 P. & P.75p {inc. VAT£6.04). N.M.S
suitable for bench or field work constant speed
clutch Size L 8in W 4in H 6in weight Blb, 500V,
(£64-17 inc. VAT & P. SAE for leaflet.
Yet another outstanding offer.

MICRO SWITCHES

Button type (Pye) 10 for £3.00 (£3.45 inc! VAT)

D.P. C/O lever m/switch mfg. by Cherry Co. USA. Precious metal
15Kv. Built in 10 sec. Timer. Easily modified for 20 sec, 30
etc., EHT, starter or laser xenpns csr mps VAN de GRAFF
Total inc. VAT £6

{£6.90 inc. VAT & P.).

& p. £1.00 {incl. VA? total: £90.06). N

Flange mounnng Price: £4.25. P.&P. 75p. (Tota £86.75 inc. P.

Centrifugal Blower Unit powered by GEC 230/250V. 2850 r.p.m.

24 volt. D.C. BLOWER UNIT

INSULATION TESTERS NEW!

500 megohms, £48.Post 80p (£67.27inc. VAT

IMFD 600V Dubilier wire ended capacttors, ‘N.M.S,

-SERVICE TRADING CO

60 OUTPUT 0-260V
200 watt (1 amp inc, a.c. voltmeler £14.50
0.5 KVA (2} amp (MAX) £18.
.Y KVA {5 amp MAX]|
.2 KVA {10 amp MAX)

16 KVA {75 amp MAX)
3-PHASE VARIABLE VOLTAGE
TRANSFORMERS.

Dual Input 200-240V. or 380-415V.
Star connected.

3KVA 5 amp per phase max. £106.43 ¢ Ki
BKVA 10 amp per phase max. £159.37 ag"g',geT s:(;alng
10KVA 16 amp per phase max. £327.43

LT TRANSFORMERS
13-0-13V at 1 amp £2.50 P. & P, 50p (£3-4B inc. VAT)
0-4V/6V-24V/32V at 12 amp £20.35 P. & P. £2.30 (£26.05 inc.

VAT & P.).

0-6V/12V at 20 amp £16.20 P. & P. £1.00 (£19.78 inc. VAT)
0-12V al 20 amp or 0-24V at 10 amp £12.00 P. & P. £1.50
(£15-53inc. VAT & P.)

0-6V/12Vat 10 amp £9.10 P. & P. £1.50 (£12.19inc. VAT)
0-6V/12V/17V/18V/20V at 20 amp £20.90 P. & P. £2.00
{£26.34 inc, VAT & P.

O-10V/17V/18V at 10amp£‘l‘l S6P. &P.£1. 80 {£15.35 inc. VAT)

Other tvpes In stock: phone for enquiries or send sae for leaflet.

HY-LIGHT STROBE KIT MK IV
Latest type Xenon white light flash tube. Solid state
timing and tnggering circuit 230/240V a.c. operation
Desgned for larger rooms, halis, etc. Speed adjustable

f.p.s. Light oulput greater than many {so called 4

Joule) strobes. Hy-Light Strobe Kit Mk IV. £22.00+£1.50

P & P (incl. VAT total £27.03}. Specially designed case

and reflector for Hy-Light £9.00. Post £1.50 {£12.08

incl. VAT & P.}. Super Hy-Light Strobe (approx 16 joules}

Price £33, P & P £1.50 (ncl VAT total £39.68

Sullabie case £11.00 + £1.50 P & P (£14.38 |nc| VAT &
Rl

Super Hy nghl Strobe Kit, details on receipt of foolscap sae.

XENON FLASHGUN TUBES

Range available from stock. S.A.E. for details.

ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft. 40 Watt £8.70 inc. VAT £10.00 (callers onlyls
2ft. 20 watt £6.20. Post 75p.{£7.99 inc. VAT + P)

{For use in stan bi-pin fittin, r

12in. 8 watt £2.80. Post gSp {£3.82 inc. VAT «+, P).

. 6 watt £2.25. Post 35p. (£2.99 Inc. VAT + P).

6in. 4 watt £2.25, Post 35p. (£2,99 inc"VAT + P.

Complete ballast unit, for either 6”, 9" or 12" tube 230V AC op
£4.50. Post 45p. (£6.69 inc. VAT +P}. Also available for 12V
DC op £4.50. Post 45p. (£5.69 inc VAT + P).

40Q watt UV lamp and ballast complete £38.00. Post £3.50
{£47.73 incl. VAT + P). 400 watt UV lamp only £14.00. Post
£1-50.(£17-83 incl. VAT + P)."

PROGRAMME TIMERS

240V AC. operatlon 12 Indwldually adjustable cams. £7.50 +
76p P. & P. (£9.49 inc. VAT). R

6 adjustable 6 fixed cams. Prlca ES.DO +75pp. & p. {£7.76 inc.
VAT) R.&T.

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, embedded
winding heavy duty brush asseribly, continu-

ouslv rated.
25 WATT 10/25/50/100/250/500/ 1k(}/
. 1-5k@, £2.80: Post 20p (£3.45 inc. VAT & P.).

50 WATT 2500.£2-90. Post 250 (£3-82inc. VAT & P.).

WATT 1/5/10/25/50/100/250/500/1kﬂ/1 5k()/2 -5k0)

/3 5k f:s 30 p 35p (£8.34 incl.
.Black, 5|Ivav, S i ad knob callbrarea in Nos. 1-9 1jin.
dia. brass bush. Ideal for above Rheostats 24p each.

R E LAYS Wide, range of AC and DC telays

available from stock. Phone or write
in your enquiries.
tther types available — phone for details. ~ N.MS.
230/14¢=v A.C. Retays: Arrow 2 c/o. 15 amp £1.50 (£1-96 Inc.

T.E.C. open type 3 ¢/o. 10ampt1 10 {€1.80 inc. VAT & P).

KMKI Relay. 230V. AC. 1 c/o. open type 10 amp contact, mf,
by "Keyswitch” 80p. + 20p. p. & p. {£]1.15 incl. VAT). 5 for
"£3.75 postpaid {£4-32 incl. VAT).

)

D.C. Relays: Sealed 12V 1 c/o 7 amp octal base £1 00 (€£1-38
inc. VAT & P). Sealed 12V 3 c/o 7 amp 11—p| 5 (£1.78
inc. VAT & P). 24V. Sealed 3 c/o 7 am '£1 35 (£1.78
inc. VAT & P). (amps = contact rating). &P on any Relay 20p.

Hellarmann Deutsch. Hermetically sealed sub-min. Relay. 12-

24V. D.C. 2 ¢/o. 850 ohm coil. 0.2 pitch. P.C. mounting. L. 20 mm.
W. 10mm. H. 12mm. Fraction of maker's price: £2. 50 postpaid
{£2.88 incl. VAT). N.M.S.

GEARED MOTORS

74rpm KLAXON motors approx. 25ib inch
28rpm WYNSCALE motors approx. 20lb inch
7 1mpm WYNSCALE motor approx. 10ib inch
Above four motors are designed for 110V.
A.C. supplied with auto transformer 240V.
A.C. operation, £9.25 p. & p. 75p. Total incl.
VAT £11.50. N.M.S.

19 rpm FHP 220/240V. a.c. reversible,
.torque 14.5kg. Gear ratio 144—1.
neéw including capacitors. mf. CITENCO.
Price: €£14.28 + £1.25 P. & P. (£17.83
inclus. VAT). N.M.S.

30 rpm. 230/240V. a.c. 50tb. in. mf. PARVALUX.
Price: £15:00 + £1.50 P. & P. {£18-98inclus. VAT). N.M.S.

56 rpm. 240V. ac. 50Ib. in. 50Hz
0-7 amp. Shaft length 35mm. Dia.
16mm. Wt. 6kg. 600g. mf. FRACMO.
Price:'£15-00 + £1 50 P. & P. (£18.98
inclus. VAT). N.M.S.

100 rpm. 110V. a.c. 115Ib. in.. 50Hz. 2.8
amp. single phase split capacitor.
Immense power.
Totally enclosed. In-iine gearbox. Length
250mm. Dia. 135mm. Spindle dia.
15.5mm, length 145mm. Tested. Price: £12.00 + £1.50 P. & P.
{€15.53 mclus VAT}. R. & T. Suitable Transformer for 230/240V
soperation. Price £8.00 +75p.P. & P.(£10.06 inc. VAT}.

‘200 rpm. 35 Ibs. in. 115V 50Hz.

Price: £16-00 + £1.50 P. & P.(£20. 13 inclus, VAT), N.M.S.
Suitable Transformer for 230/240V . a

Price: £8-00 + £1.00 P. & P. {£10- 35 inclus. VAT). N.M.S.

1rpm 2. 0/24OV a.c. Synchronous geared Motor, mf. HAYDDN.

2 rpm /240V. a.c. Svnchronous oeared otor . mf.

CR#UZET Either type £€3.90 + 30p. P. & P. (€4.83 inc.
N.E.C. geared Motor 152 RP.M.

200Ib. lru:h 230 A.C. 50hz. Ratio 9.2

to 1. Non reverse. Incl. capacitors. 4

Fraction of makers Price £35.00 plus 3

car. and VAT. Also available 230A.C. .=

60hz. 182.R.P.M. 20Ib in. as above. N.M.S.

42 R.P.M. 110 A.C. 50hz. 100ib incl. reversible will operate on
230A.C. Speed remains at 42R.P.M. but torque reduces by 50%.
Price £16.00. P. & P. £1.00. {total incl. VAT & p. £19. 5.’5)

N.M.S.

230V a.c. FAN ASSEMBLY.

Powarful continuously reted a.c. motor complete with 5 blade /\
6}in. or 4 blade 3in. aluminium fan Price £3.50.p. & p_ﬁ_;,‘,%
(£4.77 incl. VAT & P.).

24V.D.C. GEARED MOTOR

24V. D.C. 200 rpm 10lbs/ins. continuously rated geared Motor
mfg. by elther Parvalux or Carter. Easily removable from heavy
ali. chassis containing 9x24V. D.C. Solenoids, microswitches,
friction clutch, precision gearing etc. etc. Ex- -equipment London
ErAa_Fs onggc’ket Printer."Price: £11.00 + £2.00 p. & p. (total incl.

24V.D.C. REVERSIBLE MOTOR
Parvalux type SD12L, 24 D.C. shunt wound Motor, either 133
rpm 65Ibs in Gearbox ratio 30:1. Current 6.8 amp. Rating con-
tinuous. Will operate on reduced power and speed at 9V D.C. or
less. Size Dia. 16mm, Width 1560mm, Shaft dia. 16mm. Price
£16.00 + £2.00 p. & p. (£20.70 incl. VAT). N.M.S. or 60 rpm
100Ib in rating. Price as above. N.M.

W Rheostat 1 ohm speed control available £6.90 (£7.94
mcl VAT).

ROTARY CARBON VANE VACUUM &

COMPRESSOR. Direct coupled to 1/3 hp. 110/115V.
A.C. Motor 4.2 amp. 1380 rpm. Motor manuf. by A.E.i. or G.E.C.
Pump by Williams. Max. Vac. 25" H.G. Max. pressure cont.
10 ps.i. Int. 15 p.si. Max. air-flow 3 cfm. at *
£30.00 + £3.00 P & P. (£37.95 incl. VAT). NM.S.
Suitable transformer 'or 240V. op. £10.00 P. & P f£2.00
{£13.80 incl. VAT). N
WATER PUMP
MLg by S.P.A. Astaisi of ltaly. 220/240v A.C. 50 hz. 2800
M. approx. 1/3hp. ehverv. centrifugal pump with 13" intet/
outlet. Delivery approx. 40
selt pnmm ). Price £16.50.
£20.12). I\?.M.S.

. Price:

als per min. at 10lbs head {Non
. & P. £1.00. (Total incl. VAT & P

VERY EXCEPTIONAL OFFER
REDUCTION DRIVE GEAR BOX.
Ratio 72:1. Input spindle } x # in. Output spindle § x 3
in. long. Overall size approx: 120 x 98 x 68 mm. All
metal construction. Ex-equip. tested. Price: £2.00 +
50p. (incl VAT £2.88).
A.C. Wkg. TUBULAR CAPACITORS.

Frlctmn of makers price. Motor start etc.

1.5 mtd, 440V. A.C. 60p 54mid. 280V.AC.  75p
2mfd. 250V.A.C. 60p 6.5mfd. 2BOV.AC. £1.00
2mfd. 450V.A.C. 75p  7.5mfd. 200V.A.C. £1:00
2.2 mfd. 440V. A.C. 75p  10mfd. 250V.AC. £1.00
3mfd. 440V.AC.  £1.00 1gmfd. 280V.AC. £2.00
4.1 mfd.440V.AC.  £1.00 20mfd. 250V.A.C. £2.25
5mfd. 400V.A.C. £1.25 50 mid. 370V. 55 00

5.3 mfd. 160V. A.C. 60p (8lock)
P’ & P, up tg, 2.5 mfd. 25p 3 mtd tp 20 mfd 50p. 50 mfd.
-£1.50. AII plusVA.T N.M.S.

Time Switch Venner Type

ERD Time switch 200/250V a.c. 30 amp contact
2 on/2 off every 24 hrs. at any manually pre-set
time. 36 hour Spring Reserve and day omitting
device. 8uilt to highest Elecmcnty Boavd
specification. Price £9.00. P. P. 5{:
(£11.21).
SANGAMO WESTON TIME SWITCH
Type S251 200/250V. ac. 2 onv2 oft every 24 hours. 20

amps confacts with override switch dia. 4 x 3 price £8.50 P & P
50p inc. VAT £10.35. Also availabte with Solar dial. R. & T.

REED SWITCHES. Size 28mmx4mm dia. Price; 10 for £1.00
Sub. Min. Honeywell Lever m/s type 3115m 906ft. 10
Short Lever tgpe 16amp. rating {Grouzet) £4.00
low reslstance contacts. 10 for £2,25 P. & P. 30p. Total |nﬁ%;§T
sec, to a continuous operation.
enerator, loss of vacuum detector, OUDINI coils etc.
A.E.G. CONTACTOR
. ARROW-HART MAINS CONTRACTOR, Ca:‘ No.
SMITH BLOWER
& VAT, N
motor producing approx. 120 c.f.m. Aperture 65x90mm. Overall
Precision 24 volt. D.C. -8 amp Blower that works well on 12V
Test to | € € Spec Rugged metal construction
& P). 1,000V 1,000M(), £55 Post 80p
10 for £1-50 p&p 50p. (£2.30inc VAT + p&pl (Min 101

All Mail Orders
Callers
Ample Parking Space
Showroom open Mon-Fri.

57 BRIDGMAN ROAD CHISWICK

SERVICE TRAEL

ONDON W4 588 01 995 1560

ACCOUNT CUSTOMERS MIN. ORDER £10.00

R & T Reconditioned and Tested

co N.M.S. New Manufacturers Surpluvs

Personal callers only Open Saturdays
9 Little Newport Street,
London WC2H 7JJ
Phone 01-437 0576
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