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THE VIDEO GENIE SYSTEM
Ideal for small businesses schools, colleges, homes, etc
Suitable for the experienced. inexpenenced. hobbyist,
teacher, etc

GAMES SYSTEM of
Atari's Vida? Computer System g%s‘o

now offers more

than 1300 different game
variations and options in twenty
Game ProgramTM cartridges!
Most Cartriages only £13.90 + VA
Prices may vary with special |
. aditions Basic Maths, Airsea K
- Q Battie, Black Jack, Breakout,

FCB Surround, Spacewar, Video v e .
Olympics, Outlaw, Basketball 3 Full Range of Software Available
» Hunt & Score*, Space War

EG3000
\, Series

TRS80 \ New
LEVEL 2 1_6K EKxErvns;'\

AR TR

N

® 16K user RAM
plus extended 12K Microsoft
BASIC in ROM @ Fully TRS-80 Level Il

TSR L 1Y

Parallel R £75. software compatible ® Huge

Sky Diver, A Sea Bartle IGEREED 0 s Rty 3] Gor WD EEED o WA range of software already avallable ® Self contained, PSU,

Codebreaker . Miniature Golf UHF modulator, and cassette ® Simply plugs into video

Extra Paddle Controllers  “Keyboard Controllers Om\/ EZ% TRSBO monitor or UHF TV @ Full expansion to disks and printer

i i I
— £14.90 - VAT £16.90 + VAT x ') Ex PANSION ® Absolutely complete — just fit into mains plug
K
SPACE INVADERS NOW IN STOCK £25 K LY INTERFACE

o NASCOM 2 GAMES TAPE ;5o
\ eaturing Space Invaders an ndrol m,
O\k GET YOURSELF

Q“?“ | . i Re-numbering program and other goodies! Al
9?%00" PRINTER FOR %‘%fy ~ ! 4‘%@ @p\

S YOUR PET AND SAVE . : HITACHI

A FORTUNE PROFESSIONAL
only £299 . var MONITORS
Intertace Cards for Apple, 9” — f,'l{g Egg.%

Pet, TRS80, N and .
Compukt  £48 - VAT Send £1 and S.A.E. for the 127 — £399 £149

f:tlll::‘ g;zgz'f‘ gglumsr;(g_srocx. 1981 SPRING CATALOGUE ® Reliability Solid state crcuitry using an IC and siiicon

transistors ensures high reliabiity. ® 500 lines horizontal

" r ton Horizontal resolution in excess of 500 lines is
C EUROPE'S FASTEST SELLING ONE BOARD COMPUTER achieved in picture center. ® Stable picture Even played

back pictures of VTR can be displayed without jittering
® Looping vidso input Video input can be looped through
with built-in termination switch. ® External sync opera-

tion (available as option for U and C types) ® Compact

[ ] ‘Q, construction Two monitors are mountable side by side in a
A [ X PP * 6502 based system best value for money on the market. * Powerful 8K standard 19-inch rack

NS UG Basic - Fastest around  Full Qwerty Keyboard * 4K RAM Expandable 10 8K

on board. * Power supply and RF Modulator on board. * No Extras needed
Plug-in and go. % Kansas City Tape interface on board * Free Sampler Tape NEW REDUCED
including powerful Dissassembler and Monitor with each Kit.  If you want to
learr about Micros, but didn‘t know which machine to buy then this is the PR'C Es
machine for you.

We give a full one year's
guarantee on all our products.

[ 399
40 pin Expansion Jumper Cable for Compukit expansion £8.50 + VAT 1 8K E
16K £449
KIT ONLY £179 ) -
e ; NO EXTRAS NEEDED 32K £499 V
[ Available ready assembled, tested & ready to go £229 + VAT I RRP £795 for 32K
NEW MONITOR FOR COMPUKIT UK101 h D PET
® In 2K Eprom 2716 @ Allows screen editing ® Saves data on tape ® Flashing cursor @ Text scrolls down £22.00 + VAT T < PE HIGREE s K &
Special Bonus SAVE £22. New Super Monitor inc. in each kit or sold separately for £22 + VAT :
Cassette Deck £55 extra

Super Space Invaders sk £6.50 Interface PET IEEE  Centronics Parallel
FOR THE COMPUKIT Gamne Packs Spacellnvades £5.00 Decoded £77.00 + VAT
Assembler Editor \ £14.90 1. Four Games £5.00 Chequers £3.00
Screen Editor Tape T €590 2 Four Games £5.00 Real Time Clock £3.00 COMP POCKET COMPUTER
- ;Il;r:es exclusive VAT 3 Three Games 8K only £5.00 Case for Compukit £29.50 GREATEST BREAKTH ROUGH
YET
WE ARE NOW STOCKING THE £99.90
APPLE |} AT / 9.9
REDUCED PRICES COMPUTER
POWER THAT

3 ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!

® Programs in BASIC e “QWERTY" Aiphabetic
Keyboard @ 1.9K Random Access Memory
® Long Battery Life.

Computer power that once filled a room can now be carried
in your pocket! It's easy to load with ready-to-run software
from cassette tape (interface and recorder optional} or
program it yourseif in easy-to-learn BASIC 24-character
liquid crystal readout displays one line at a time. Special
feature is advanced non-volatile memory allows you to
power on and off without losing the contents of memaory
Note' Memory must be transferred to tape before changing
batteries. Automatic statement compaction squeezes every
ounce of memory space. Features power-off retention of
programs and data Powerful resident BASIC language
includes multiple statements, math functions, editing,
strings, arrays and much more. Multiple program loading
capability subject to RAM availability. Carrying case and
batteries included

&)\ 6x £599)

ggg{f 50K £649 ‘

1 &7 48K £659

Getting Started APPLE Il s faster, smaller, and more
powerful than its predecessors. And it’s more fun 1o use too
because of built-in features like
® BASIC The Language that Makes Programming Fun
® High Resolution Graphics {in a 54,000-Point Array) for
Finely-Detailed Displays. ® Sound Capability that Brings
Programs to Life. ®Hand Controls for Games and Other
Human-input Appiications. ® internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM: for Big-Systermn Per
formance in a Small Package. ® Eight Accessory Expansion
Slots to let the System Grow With Your Needs

You don't need to be an expert to enjoy APPLE Il isa
complete, ready-to-run computer. Just connect it to a video
display and start using programs {or writing your own} the
first day. You'il find that its tutorial manuals help you make 1t
your own personal problem solver

our NEW

SHOWROOM &
SALES CENTRE AT

311 Edgware Road,
London W2.
Telephone: 01-262 0387

Delivery is added at cost. . Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order
ﬂ quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number

MAIL ORDER 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).
T Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G

F n OPEN (BARNET) — 10am - 7pm — Monday to Saturday BARCLAYCARD ﬁ'

R  chcan
A NEW; WEST END SHOWROOM: VISA =

- 311 Edgware Road, London W2. Telephone: 01-262 0387 o
“E_L dmm' OPEN (LONDON) — 10am - 6pm — Monday to Saturday COMPUTER
pe,l;’:,f:/sc:nr,%?m, ’sz(c:)cl,::’ # IRELAND: 80 Marlborough Street, Dublin 1. Telephone' Dublin 749933 COMPONENTS

O e, o aner g CHome- 20 Co0e 1% o7 1 Compsnap Lt row
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PE DIGISOUNDER Part 1 by Brian Currie . . .. .. .. .. .. . .. 30
Digital depth sounder for boats

SPEECH PROCESSOR by Michael Tooley BA and David Whitfield BA, MSc .. .. .. 38
Improves the inteligibility of voice signals

DRILL PSU by Chris Lare .. .. .. .. .. .. .. 44
Includes a p.w.m. controller for varlable speed capablhty
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Ca3089E 215 | MC1710 791 TDA1024 4] |G 150 7413 20| 74116 170 | 74247 151 ]Ls75 35| L5197 5% lis3aaf27=qt[a0aciuges 4543 150
Ca30906Q 375 | MC3302 150 | TDA2020 5| AY-3-1015 395 |7414 74118 85 | 74248 1 a5 345 | 9 230 | 4049 35 | 4549 395
20 | AY.5. 38| 74119 89 | (S76 45| LS202 345 | L5445 140 | 40 45§
Ca3123 " 180 | MC3340P 120 | TDA2030 3 1013 325 |7416 30 120 | 74249 189 | (578 (3221 (5447 2ON35 30399
CA3130 a0 | MC3360P 120 | TLO61 00 | AY-5-2376 750 [7417 30| 74120 75 | 74251 110 | LS83 oo | (3240 120 | L5447 195 | 405 86 4554 192
€A3130 20 |mc3a01 52| TLosacN 46 | MC1488 30 |7420 7412) 38 | 7498 108 165 90 245 | 4037 @6 | 4555 85
59 19! 7415 5 66 | L85 80| L5241 165 | LS668 105 a
CA3160 331 Mc3d03 135 | Tio071CP 159 | MC1489 a0 |7421 2 50 [74273 2 4053 86 566 60
A5G aa 38| 74123 e | (382 38| (S242 165 | LS669 105 | 40 4557
iIc7108 798 MC3405 150 | TLO72CP 14471 950 7422 25 65 | 74278 249 | 1S90 (5243 165 | LS67 SA30 428
L7195 a3e | MFCe0a0 97 | TLO74CN 90 [ MC14412 1250 |7423 74125 50 | 74279 50, 8s 0 270 | 4055 130 | 4558 174
sl 28| 74136 o9 | (291 128 | LS244 195 | LS673 750 | 4 455
IClB038CC 30 | MKDO398 635 | TLOBICR RO-3.2513U 600 |7425 28 a5 | 74283 129 | (592 75| [S245 350 | L5674 056 135 | 1233 920
Etag1y " Y80 | MM5303 635 | TLOB3CP 42 | SFF96364E 950 (7426 a3 74128 45 | 74284 350 | LS93 5| (3947 150| 850 | 4059 575 | 4560 199
S 4060 4561
B2 1150 | Mm5307 1275 | TLoBacP J35 | Skcrisor 820 (7427 43174132 55 | 74285 350 293,89 (28 L 110 104
1EM7207 ‘478 | MM57160 520 | UAAT7Q 120 | TMS2716-3V 1050 7428 74136 55 | 74290 ns 35 4061 1225 | 4562 525
: 0 | TMS4 351 74141 107 | (596 120 [3249 135 | 4062 4566
ICM7215 1080 | MSM5526 820/ UAAIBO 17 MS4027 © 325 |7430 1 75 | 74293 135 | LS 152 995 195
0 | TMS60 9174142 185 107 45 51 130 cMOSs 4063 1 4568
(CM7216A 1980 | NESI5™ 275/ XR2206 35 1 365 7432 27 74297 236 | 15109 75| L5253 95 20 299)
ICM72168 1950 | NE329 2251 XR2211 57g Z80CPU2-5 850 (7433 36 ;4143 250 | 74298 185 | LS112 5! 2287 as 4066 46 | 4569 195
1IEM7217A 790 | NES43 210 | XR2266 7 ZB0ACPU 4M 825 7437 4144 250 | 74365 9 40| s 4000 14 | 4067 430 | 4572 36
50 | Z80 P10 35| 74145 90 5 | LS113 75 258 120 | 4001 1 4068 2 4580 4
ICM721AR 720 | NEsaz 185 | Zna)a =0 440 |7438 3|7 74366 95 | LS1 1525 2 o 35
= 4147 150 14 40 9 160 | 4002 45 | 4089 22 | 4581 3
D130 452 | NE2ED 2] o R o o1 250 e o s 1o 20 74367 95 | LS122 70 L5261 450 29
ICM75 NES56DB 55 95 { 780 CTC 440 17441 74148 125 | 743 0 4006 86 | 4070 25 | 4582 138
LLFSS'ISS 3% | nEseo 325 ZNAZSER 20 [[caonICrCRps 7Y 7242 8874190 130 74338 199 | (154 180 s ohlh g & &) & I
IVESSN 395 | 7N427 860 | 286950 tls_};::i 120§ 74123 20 74383 185 | L8125 4% 12372 330 | 4099 a9 PR 4585 99
— 116 § 74184 120 185 t§126 45 tg%s 88| 1010 a8 | 40756 23 | 4599 275
132 B0 0 250 | 4011 18 4076 85 40106 98
40174 160

™~
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OPTO ELECTRONICS CRYSTALS
WATFORD ELECTRONICS LEDS Plus. Ciip VOLTAGE REGULATORS | 100Kz 300 COMPUTER CORNER
TIL209 Red 125 13 +ve ve . 5 . ~
(Continued from opposite side) TIL212 Yellow 18 ‘v 7812 14sp 7912 2200 | 1008N 298 ey v
pp TiL220 2" Red 15 'SV 7815 145p 7815 220p 1-8432M 300| @ PSU 5V/3A for above incl. UHF Mod. £24
02" Yel, Grn, Amber 18 :iv 78323 P|1 50p . ; gg/%zM ggg 610 Expansion Board (8K} £150
Red, Green and Yeliow astic Casin . ® Plastic Case S board, fits UK101,
DIODES RECTFiERs | sooam e RectangulauEDS 22 M 805 o 7%?3 4 3 2798am 1o NASCOMete oo T ez
AA119 15 (ptastic case) 2: R L e 8"5? ?a:LIl;‘EgDLSE%&RGed lg 15V 7815 602 7915 55: 4 OMHz 290 ® Space Invaders for Suparboard (4K) £5
gmog 15 }%?8\6\/ gg 2002 o t g%" Red/greenBLED 4g }§¥ ;g;g &op 7918 65p 2N - 2901 @ PRINTER 800. ideal for PET, Apple. Tnsa?VSupegg
Y10 24 " “ Red High Bright 4! / P X board etc. £2
BY126 12 :2//2883 2 g“gg 2 85| angagras; P71120 oosd 7082 Plastic Casing gg%ﬁ:}w 1201 @ SEIKOSHA GPBOA Unihammer dot-matrix Printer.
BY127 12 A5V 35 8x5" B0 6W 1 X av 78065 309 __P 2 7g5m 300| Gives normal and double width characters as well
CRQ33 250 2A/200V 40 HF Cone 425 D271 infra Red (amit] 41 av 28085 30I7 2 24288M 390 as Dot resolution Graphics. £22
Oha7 12 | 2a7a00v a6 | Piezo Tweeterg"SErO0E Terecion 12V 7801230 79012 65p §-0MHz 200| ® EPSON TXBO 80 column dot matrix printer avail
0A70 12 2%588\/ 65 XOv_Ievglelc TiL78 (deu;:xor) 60 15V 78L15 30p 79115 65p 6-144M 295 able in tractor feed or friction feed. £295
7 6A/100V 83 | available s 6:5536M 290 ® VIDEO GENIE based on TRS80 16K RAM
Oase 413 | eamoov 98 ] Segment Displays o on 7 168M 290 NEW VERSION Only: £289
A90 g | BA/600V 125 ALUM.BOXES # LM317K 350 |7 68MHz 300 . q
Q 10A/200V 215 Ix2x1 65 TIL322 5 115 LM305H 140 LM323K 625 |g.OMHz 290 ® SOFTY. Intelligent EPROM Programmer Kit £99
OA9L 8 | 10A/600v380 | 4x21x2" 85 | DL704 .3 Eom 99 | LM309K (M325N 240 |8 887237MH: 270 Ready Bull & Tested €120
gﬁggo g 25A7200v 240 | 4x28x2}7103 | DL707 3" C.Anod 99 | 78HO5 5V/5A 595p LM326N 280 | 10.0MHz 290 PSU for above {8uilt) £20
0A202 s | 2500V 398 sxx2 | 105 %573'75’”‘955%%3‘"“» S| TR 650 LM%;N 270 | 10.7MH: 270 oggx UV EPROM Eraser. Erases up to 32 ICsin 15
LA M mi
INg14 s | NS 3 5,(21)(2;,,,30 FND357 or 500 120 | 79HG 225V 10 Teagiss 85 |12 VR, 339 o uHP MODULATOR SMH »50
5x4x1} 3" Green C.A. 140 24V 5A 850p 16 .OMHz 290 z 3
1N4001/2 & ZENERS A o 1.3" Red or Green 150 JioyOM b2 23 UHF MODULATOR 8MHz a50p
IN4093 5 & | Range: 2v7 1o §x4x2/ 120 | Bargraph 10seg Red 225 SWITCHES 18432Mm 330| ©® KEYPADS 4x4 matrix 350p
1Na006/7 7 | 3% gg‘:’:c"x ey SLIDE 250V TOGGLE 24 250 |2669M 290| @ Modsl 756 ASCII Keyboard £40
iNlae 8 Raoae 3v3 10 | 10x7x3 278 Liauid Cryatal Display L BEDT ciorr 18 | 3657, 33 |20 0ot immz 390| ©10xC12 Cassettos in stockable racks £5.50
33V 1 3w 12x5x3" 26 aigi 4 dig ( 1A DPDT 13 48 OMHz 270 . n
: k‘:gﬁgg :9 15peach | 12x8x3" 295 6 Digit LCD 8o0p z}’posne st?l!I’ON24 4 pole an oft S 100.0MHz 375 Woe stock a wide selection of Computer Books.
IN5408 19 VARICAPS + | VO’ Board 150p | PUSHBU SUB-MIN
1544 9 | MVAM? 165 VENOBOI(\:IRES g\a"n DIP’ 8oard 330p sl"_':_g loaded EOGGLE DIL PLUGS (Headers} TRANSFORMERS (mains Prim. 220-240V}
15921 8 | MvaM115158 Lo 22 i | Vero Strip 144p | Latchingor P changeover 60 14 pin 48p: 24 pin 88 6-0 sv 100mA. 9-0-3V 75mA; 12-0-12V
i 668 7 A p L [ P
sXiony & | B e |3 s e omerlanen oo | SESToTel™ sa | ldondter fontoses | % .
i x5" — c/over <lo ‘
6A/800vV 65 gg}ggs 3 33x33" Isp_— DPDT cfover 145 | SPDT Biased 105 (DL Sockets on opp. page) ‘1"2’\‘} éfﬁzsvai“1g¥ géA%\gv“és%vzz“Op
= 3ix5’ . ,86p  72p | PROTO-DECs MINIATURE DEDIGIag- N>
, e ORI 3par 298" 192p Verobiock 375p | Non Locking DPDT C/OFF 88 D CONNECTORS 12VA: 451 3A 4.5V-1 3A 6V-12. 6V
SCR's 251 aix 18" 390p S-D 350p | Pushtomake 15p | DPDTBiased 145 RCOnNECEOT 1°2A 12V- BA 12V- 5A 250p (30p p&p)
[Ehyeistors TRIACS 2:‘0(";‘00(:"'{}; 99 Eumb'ead?oard ;209 Pushbreak 25 | 4 pole c/over 208 K 24VA: 6V-1 5A 6V-1 5A: 9V-1 2A 9V-1 2A;
b ace Cu Bimboard 85 Covers 1A A 8A 1 g
0-8A-100v 32 | 3A/100V 48 | pininsertion Tool 147 ” ROCKER: 54, 250V, SPST 28 O J2V-1A 12V-1A: 15-8BA 15 BA: 20V- 6A
12//38% S 32//3885 8 o ke o e AN S‘;BT 9 way PE"‘C‘J%‘ soc“u = :gz 6: 44 6V-4A; 9 5:;3,,2(449 p’gp)
1 changeover p A: 6V-4A 6V-4A; V-2 -2:5A; 12V-
5A/300v 38 | BA/100vV 60 | YERO WIRING PEN anc Spoo) 2850 | LOCER: Wi neon lighis red when on 15 way 120p 167 1500 JA 12V.2A; 18V-1 BA 15V-1.5A; 20V-1 2A
5A/400v 40 | BA/400Y 69 | Seare Wire (Spool) 65p; Combs6pea | oA 250V. DPST gsp |25way 180p  280p  170p| 56y 74 55y 14 25v-1A; 30V~ 8A 30V- BA
SwE00V 48 | BA'BOOY 115 IFERAIC CHLORIDE| ALFAC ROCKER: (Whte) 108250V DPDT 726 | 37 way 268p 330 185p 365p (60p p&p)
2%28% $2 | 12aa00v 82 |1 lbbagAnhydrous | yRANSFERS ROTARY: “Make A-Switch” Make your [ DIL 100VA: 12V 4A 12V-4A; 15V-3A 15V-3A;
12A/700v 78 | 12A/800v135 [195p + 40p p&p Etch Resist own multiway Switch as required. Shall- | yitohes| EDGE CONNECTORS B A o 11“5‘;03(’&‘ 5A:
125400V 95 | 16A/100V103 | i G ETCH RESIST | MU ange available e e e nioe”  gop | (SPSTI double type 820p (60p p&p)
é%%%oov:gg 16A/800V 220 Pen + Spare tip  90p 35p a sheet Breaklel}efgve makeZWallers Silver cgmac:s Asvsv/;y 1 156
25A/400v 185 —— 1 pole/12 way pole/6 way: pole/ 2 8
BTiI6 180 | 2O eOOv265 | COPPERCLAD BOARDS 4.way. & pole/3 way. 6.pole/2 way 65 sway | 2212 ey A (| O G b Am
Tic4aa 24 | 25A/1000V Fibre Single-  Double SR8P Mains DPST Switch to fit oab | 2«18 way 140p 120p | 14 Ly RS, 185
TIC4s 29 480 Glass sided sided 9 5"x8-5" Screen & Spacers Gp VY | 222 way 150p 125p | 24 Dm 240p 40 pin 3809'
TICA7 35 |30A/400vs25 | E7xO) - 908 1% 950 | ROTARY: (Adjustable Stop Type) e, | 2x25 wav 165p 160p| “* P 8 pin 380p
aNsoez 32 T2800D 120 | 6°x 150p  196p 1 pole/2 10 12 way. 2p 73 to 6 way, 3 p:le/ 175p. | 2X30 way 188k - en W 0o 29aw
5064 3 to 4 way. 4 pole/2 10 3 way (SPDT} | £* ay L o 185p 205p 300p 485p
2N4444 130 | DIAC SOLDERCON PINS ) 2%40 way 205p 12 195, 215p  315p 490
315 25 | 100 pins 60p 500 pins 275p | ROTARY: Mains 250V AC.4 Amp  56p 1;@; A waY 2506 2 o A D g

95 for0-5SHz to SMHz

Here's a precision digital pulse generator with

fast rise and fall times covering 0.5Hz to

5MHz in five overlapping ranges.

With pulse width and pulse spacing each
independently variable from 100 nsec to

1 sec for an amazing 107:1 duty cycle range.
You'll find the 4001 delivers the pulse

modes you need: Continuous, One-Shot,
Triggered, Gated, Square Wave,

even a Complement mode. The Trigger/Gate
input, 50 ohm variable output, TTL-level

output and Sync output connectors are BNCs.
The 4001. A specification to get your pulse racing.
For immediate action — The G.S.C. 24 hour, 5 day a week service
- Tel: (0799) 21682 and give us your Access, American Express, Barclaycard

*price excluding P&P and 15% VAT number and your order will be in the post immediately or just clip out the coupon.

GLOBAL SPECIALTIES CORPORATION [~ ™ "Giobal specialities Corporation (UK) Limited, Dept 25GG

E Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
Model 4001 Ultra Variable | £110.97 {inc. P&P | Qnty gg;fgi% :
0
I Puise Generator and 15% VAT) Reqd. tick box [l E

L Name . ... ... Address ... ... ...
G.S.C. (UK} Limited, Dept 25GG, ~ f e
Unit 1, Shire Hill Industrial Estate,  enclose POICheque fOr €. . ... . or debit my
Saffron Walden, Essex CB11 3AQ. I Barclaycard/Access/American Express NO ................. lexpdate;. ... ......
Tel: Saffron Walden (0799) 21682 Telex: 817477. S G DN G MEE WEN N N G G GEN G G e eEm
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GABOEASUNNE electronics

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD
TELEPHONE 01-263 9493 01-263 9495

100 YDS FROM ARCHWAY STATION & 9 BUS ROUTES

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS

PETS & SYSTEMS

32K with 80 co!l Screen £825
?;“NSI:GRI?':AM :Z:g ‘ . N EW Twin Disk Drive 350K £895
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

MEMORY
EXPANSION KIT

Suitable for UK101, Super-
board expansion using 2114's
each board has 16K ram
capacity kit contains:

NEXT DOOR
“WOOLLIES”

* On board power supply

* 4K Eprom expansion

* Fully buffered for easy
expansion via 40 pin

VIDEO GENIE

based on TRS80

<— 100yrds —>

packel JUNCTION ROAD Utilises 280, 12K level II
* 8K kit £89.95 A400 Basic, Integral Cassette Deck,
* 16K kit £122.95 T UHF 0O/P, 16K RAM, all
* Printed Circuit S TRS80 features.

Board £29.95 WAy i 06
* 40 pin—40 pin H >s

header plug £8.50 TR BT 1° 2

' LMR &ER
UK101 P.P.I.

Built & tested. Interfaces TX80
printer direct, can be programmed
to operate relays, motors, various
other peripherals. “Centronics
compatible”. Plugs into IC socket.
LED binary display. Fully docu-
mented. £29.95

CASES
Available for U.K.
101, Superboard
Nascom, Appx.

DIM. 17" x 15"
435 x 384 mm

PRICE £24.50

Post + Packing
£1.50

£179 IN KIT FORM

£229 READY BUILT __
& TESTED R

£255 COMPLETE IN
CASE (8x2114)

4K EXPANSION

NOW ONLY

£18.00

No extras required

*Free sampier tape

*Full Qwerty keyboard

* 8K basic

*Ram expandable to
8K on board (4K inc.)

PRINTERS

EPSON MX-80
59

Dot-matrix printer with
Pet graphics interface:

Centronics parallel and
M" serial options: PET & *Kansas City tape interface
Apple compatible. * New monitor allows full editing & cursor control £22.00

BARCLAYCARD f"lease add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost, all other
items, P&P 30p. Place your order using your Access or Barclaycard (Min. tel order £5). Trade and export enquiries

welcome, credit facilities arranged.
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NEW SHOP & SHOWROOM

NOW OPEN

TELEPHONE 01-263 9493 01-263 9495

UK101 SOUND MEMORY

Sound generator and combined D.RAMS
parallel in out port kit contain- 4027
ing P.C.B., AY-3-8910, 6520 4050 (350NS)
PIA, fully documented and 4060 (300NS)
demo tape. 4116
£29.95 S. RAMS
2102A
AY-3-8910 210242
2112A
2114/4045
4035
UK101 4044-5257
SOFTWARE 6810

BULK PURCHASE
8x2114

8x4116

16x2114

£fp
Space Invaders 6.50
Real Time Clock 3.00
Chequers 3.00
Othello 4.00
Game Pack | 5.00
Game Pack Il 5.00
Game Pack Il 5.00
Screen Monitor 4.00
Assembler Editor 14.90
10 x C12 Blank Tapes 4.00

EPROMS

2708 4.25
2716 {5v)
2532

ROM

CPU'S
2513 (UC)

Z80 2.5 Meg
Z80A 4 Meg
6502
e 1.C. SOCKETS
8080 D.LL. W/W
9900 8 pin .09 .25

14 pin 11 .35
16 pin A2 42
18 pin 16 .50
20 pin .20 .62
22 pin .22 .65
24 pin .24 .70
28 pin .30 .80
36 pin —_ .99
40 pin 40 1.10

SUPPORT CHIPS
Z80 CTC 5.95
Z80OA CTC 6.95
Z80 PIO 5.95
Z80A PIO 6.95
6520 3.95
6522 6.85
6532 8.50
6821 4.25
6850 3.60
6852 4.35
8212 1.95
8216 1.95
8224 2.75
8228 3.75
8251 4.95
8253 9.75
8255 4.50
TMS9901 13.16
TMS9902 11.18

BUFFERS

811895
81L596
81L597
81L598
SN74365
SN74366
SN74367
SN74368
8T26
8T28

TMS9904 (74LS362)  4.21
DM8123 1.75 8795
MC1483 8796

8797

MC1489 3798

UARTS

AY-5-1013 3.95
AY-3-1015 4.75
MM5303 4.75
TMS6011

BAUD RATE GENS

MC14411 8.75
MM5307 8.75

SEND S.A.E. FOR COMPLETE
PRICE LIST OR PHONE 01-263 9495
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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.

Whaether you are a newcomer to the field
or already working in the industry. ICS can
provide you with the specialised training so essential
1o success.

Personat 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 outstanding 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 Courses

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

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.
To ICS, Dept 273F, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)

Age




BLACK MAGIC!

FOR ALL YOU HEAVY HEAVY SOUND MEN

THE FIRST EVER COMMERCIALLY AVAILABLE QUALITY SOUND
MIXER DESIGNED SPECIFICALLY FOR REGGAE MUSIC — LOOK
AT ALL THESE FEATURES:.

« Mono mixing with split weight & treble outputs. » Maximum output
bass 4v: treble 3%v. * Mic input with vol, treble and bass controls = Aux
input with vol control. = Ceramic input & Mag input with vol control.

* Weight & treble on/off effects switches and LED indicators.  Treble, middle & bass controls plus master volume
master treble & master bass controls. = Stereo LED VU meter to monitor weight & treble levels. « All connections
via standard %"’ jacks mounted on rear panel. 240v mains operated power supply included. = Size 15" 'x 6''x 3"".

£129 inc VAT.

TD 500

This supurb power amplifier module is a dual mode
output configuration i.e. class AB low power prim-
ary power output stage, dumping power into a
rugged class B 6 transistor output stage with inbuiit
protection against open & short circuits and thermal
overload. This unit is ideal for high power and high
quality applications.

.775v RMS (0dB)
30Hz — 25KHz —

7"'x 6%"'x1%".
£57 inc VAT.

TURC

LAC L 119 Charlimont Road, SW17.
Tel '01-672 3137/9080
T PRICE INCLUDES VAT. P+P FREE
TO ORDER BY POST. M. heyues/P.O.s payable to TUAC LYD. or quote
Access/Barciaycard No. and wust to TUAC LTD. 119 Charimont Road, London
SW17 9AB. We accept telsphune orders trom Access/Barclaycard Holders,

Bir
Hu

20

We:

Technical specifications
+ 500W RMS into 2 ohms. * Input sensitivity

current 45mA. « Hum and noise — 105dB relative
full output. = T.H.D. at full power .1%. « Power re-
quirements 60 — 0 — 60v D.C. at 8 amps. « Size:

TUAC MAIN DISTRIBUTORS

Buckinghamshire, Disco Barn Iver,

Canterbury, Socodi Music, 9 The Friars
(Tel: 60948).
Cheshire, Cookies Disco Centre, 126

Edinburgh, Cruiser Sound Suppties, 13
Ferry Rd, Leith, (Tel: 554993)

Exeter, Electrosure Ltd, Fore St

(Tel: 56687).

France, Deltro Vision, 28 Rue de
Leningrad, 75008 Paris, (Tel. 522.11.75).

at 25K ohms. = Frequency response

1dB at full power. « Quiescent

300W version £47 inc VAT.

mingham, George Matthews, 85/87
st St, (Tel: 622 1941).

Glasgow, Rock Electronics, 149 Glasgow
Rd, Dumbarton, (Tel: 32588).

London, Session Music, 163 Mitcham
Rd, Tooting SW17, (Tel 01-672 3413).
Kingston, ABC Music, 56 Surbiton Rd,
{Tet: 01-546 9877)

Luton, Luton Disco Centre, 88
Wellington St, (Tel. 411733).
Manchester, A1 Music, 88 Oxford St
{Tel: 236 0340).

Middlesborough, Salcogien, 43

Borough Rd, (Tel: 242851)

Swansea, Burns Electronic Amptificat-
ion, 63 Ridgeway, Kitlay, {Tei: 27915)

Thorney Lane South, {Tel: 653171}

st St, Crewe, (Tel' 0270 214739)

BRANDED INTRUDER ALARMS AT
DISCOUNT PRICES FOR LIMITED PERIOD ONLY

Alarm with self-contained siren. Keyed and timed entry, using
minimal power consumption on stand-by. With circuit fault

All above prices inclusive of V.A.T. and postage. Terms: Cash with order
Wirite to Yale Security Products, Wood Street, Willenhall,
West Midlands WV13 1LA. Telephone: 0902 66911 Telex: 338251

indicator, 3 reed switches, 1 pressure mat, wire and full
installation instructions. £36.80
Siren extension unit to increase range £11.75
Self-powered siren (sounds if separately attacked) £25.00
Self-powered bell {sounds if separately attacked) £29.00 1
Reed switches (surface) £1.00 ]
Reed switches (flush) £0.90 ]
Pressure Pad — 27" x 15" £2.20 B
Pressure Pad — 22'," x 63" £1.60 i
L

ELECTRONIC
ENGINEER

Do something PRACTICAL about your future

Firms all over Britain are crying out for qualified people. With
the right training, you could take your pick of these jobs.

Now, the British institute of
Engineering Technology will train
you In your spare time to be an
Electrical Engineer

You risk nothing! We prom-
ise to get you through your
chosen course—or, refund your
fee! Pract. Radio & Electronics

So, join the thousands who
have built a new future through

Plus over 60 other
home study Engineering courses. LELOAT] couﬁrse_s..
POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept TPE10, Reading RG7 4PF.

Courses in
C &G Elect. Technicians
C &G Elect. Installations
Telecomms. Technicians Exams
Television Servicing
Radio Maint. & Repairs (BIET)

NAME (Block capitals please)
ADDRESS_

POSTCODE

Other Subjects —— AGE_
Accredited by CACC Member of ABCC
L NN N B N N B N N N N N EF K ¥ |
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Prime components-Lowprices.

Dept. PES , Unit 9/10, Ist Floor, East Block, 38 Mount Pleasant, London WCIX 0AP. Tel: 01-837 1165, 01-278 7369. Telex: 8953084 Maclin G.
All our microchips are at micro ord
ering information. Unless
prices. Don’t be fooled by iow 4116 150 NS 3750 350p 325 otherwise stated for orders
prices. We do not offer for sale NEW, LOW, LOW PRICES HM4864 64K 2 und.:ﬂﬁ:) nd; 50p php. Add
surplus, sub-spec or rebranded ON MEMORIES!!! (65K x 1) 200 NS 15% VAT to total {no VAT on
devices. All our parts are Compare our prices before you buy elsewhere! Single + 5V supply books). All devices are brand
guaranteed new, first quality, All devices are brand new. factory prime. full 16-pin NEW!! £2995 £2495 £1995 new, factory prime and full spec
factory prime, fuli spec devices. spec. and fully guaranteed® All prices excluge A0S RAMS and subject to prior sales and
It is aiso our policy to offer you p&p and VAT Please refer to Ordening 5101 1K (256 x 4) availability. Prices subject to
the best of new devices that Information before ordering. DON'T DELAY —  “20 NS 350p  325p  295p change without notice. Minimum
become available and these are BUY TODAY - SUCH LOW PRICES DON'T 43154K (4K x 1) 450NS  995p telephone order using ACCESS,
featured regularly. Prices are LAST FOR EVER!! TCS514P 4K (1K x 4) 495p  450p  395p is £10. if ordering by post with
exclusive of p&p and VAT - STATIC RAMS 124 2599 100+  J9ONS ACCESS, include nams, address
please refer to “*Ordering 21141 450 NS 195 175p  1s50p HMB116 16K (2K x 8) and card no. written
Information’’ before ordering. 2114L 300 NS 150 NS 24-pin NEW!! £
9 225p  19%p  175p 995 £17.95 £1595 clearly. Ple allow 416
Ofticial orders trom schools. 211aL 200 NS
’ 250p  225p 195p EPROMS weeks delivery on books.
colieges, universities and Gov. 4118 250 NS 8K 2708 450 N
authorities accepted. NEW!! 895  795p 6 S 350p  325p  295p
o FMB1 16 16K (2K x §) P p  695p ggvg Single 5V 450 NS 475p  450p  395p
32 Single 5V 450 NS €14
150 NS 24.pinNEW? €1 95 £1295 £1195
DTL e 995 £1795 £1595 2732 Intel-ype 450 NS £1495 £1295 £1195 BIPOLAR PROMS
830 55p | 74LS112 75p | 4042 73p 4116 200 NS Coramic 195 § 5564 64K (BK x 8) 450 Ali are identical and equivaient types — we reserve
:gs 65p | 7415123 63p [ 4043 86p P 175p  150p S 28-pin £99 £95 £90 the right to substitute any make
7 55p | 74LS125 SOp | 4044 88p 256 bt (32 x B) 16-pin try-state M8 7051
KEYBOARD PN tri-state
944 65p | 7415126 50p | 4045 160p Ly 27509/7603/5600/6331/ 745288/825123 395p
946 55 32 79p | 4047 g9gp | ENCODER REGULATORS
p | 74L5132 P P AY 52376 oS 7805/7812 50 256 bit {32 x 8) 16-pin open colieclor MB
:;; 55p | 74L5138 69p | 4048 56p P 79087912 aop Now 7056/27508/7602/5600/6330/745188/82523  395p
55p | 7415139 75p | 4049 sep | B 1K (256 x 4) 16-pin trs state MB7052/745287
9099 90p | 74LS148 170p | 4050 0p 841055 2150 TBP14S 10/ 934271825 129/7611/630 1 395p
i A P e A d| LONDON-BASED [[Risoiepny s
7400 | 748183 78| 4052 75 o o0\ s 745387/ TBP14SA 10/93417/825126/7610/6300 395p
7400 11p | 7418155 650 | 4053 73p P 35 2K (512 x 4) 16:pin tri-state MB7053/93446/
74LS157  74p | 4054 11 6532 825p | 2708450NS 0p
AOTRN 20 o Pl ess 825p | 27165V450NS 475 8251311762116306 gesp
7402 12p | 74LS160 115p [ 4055 121p ! D tee [ | 2K1512x 4 16 pn open coltector
TR 130 | 74LS161 78p | 4056 121p | 6810 350p | 253232K450NS £14. -
£ 6820 360p | 2732inteltype = MB7058/93436 825 10/7620/6305 495p
7408 17p | TaLSH6Y ggg preod ) I o o o o 4K 11024 x 4) 18-pin tr1-state MB7122/745476
7408 18, p - |
7810 18y | 74LS16S 150 | ao63 1129 e £23 50 | 2564NS(BK x & See new address above 93453/828137/7643/6353127533/3625/5626  995p
50 295p NS 28-p)
7412 18p | 74L5168 190p [ 4066 56p 450NS28-pin R
7513 28p | 74L5173 100p | 4067  422p 3552 3500 | NEW! 9500, | NEW SUPER MUSIC SE 01 Sound Effects Kit
7420 16p | 74LS174 9%p laoes  19p | 0202 He | | MACHINE KIT! The SE 0115 a complete kit that contans all the parts to build a
7430 t8p | 74LS175  99p | 4069 19p o 2109 UARTS AT LAST — an alfordable kit that programmable effects generator Designed around the new Texas
7432 25p | 74LS181 280p | 4070 28p o | avsi013a 326p | canbe PROGRAMMED TO PLAY Instruments SN 76477 Sound Chip. 1he board provides banks of MINI DIP
7440 16p | 74L5190 110p | 4071 25p ggg g;sp AY 310150 a98p | Y, SONG OR GROUP OF SONGS! | switches and pots 1o program the vanious combinalions of the SLF
7442 68p | 74L5195  87p | 4072 250 | 058 mg 1M6402 1PL 325p | ICs and special expensive Bipotar Osciltator VCO Noises. One Shot and Envelope Controls 4 Quad Op Amp
7448 75p | 74LS196 100p | 2075 20p | oy ) | ROMs the SUPER MUSIC MACHINE IC 15 used to implement an Adjustabie Pulse Generator Level Comparator
7473 32p | 74L5221 110p | 4076 88p | -2 P | ceus uses a SPECIAL MASK and Multiplex Oscillator for even more versatiity The3's x 3° PC Boarg
7474 32p | TALS200 210p | 077 23p | 7% 9950 | es02 6250 | PROGRAMMED COMPUTER CHIP | features a prototype area 10 allow for user added circurtry Easily
7475 40p | 74L5241 200p | 4078 29p 6‘257 3959 €504 750p | one CIMOS 9"e| azg";g most programmed 1o duplicate Explosion. Phaser Guns, Steam Trains. or
7476 40p. | 7415242 220p | 4081 23p P | 6505 7s0p | Bopuar erasable M. the aImos! an intinite number of other sounds The unit has a multiple of
7480 a5p | 74LS244 1750 | 4082 25p %28%“ N 3;;"’ 6800 645p dnlle’d L?as':g?n'da::s,ﬁ:ell 3‘5‘,‘,‘3:,; applications. The low price includes all parts. assembly manual
7492 50p | 74LS5245 220p { 4085 86p 280PTO t 595; 6802 925p and ALL components except the programming charts and detailed 76477 chip spectfications It runsona
7493 50p | 7415251 120p | 4086 S8p | CcTe ey | 6809 £19 | EPROM and 12V transformer. The 9V battery (not inciuded). On board 100MV amp will drive a small speaker
7496 45p ;Atﬂ; :fgp 4089 B0 || o ssss 8080A 425p ggslc kit v;‘iu plarr sm;u rer#mons of | directly. or the unit can be connected to your stereo with incredible
45257 p | 4093 68 £10 95 lunes through its 7 WA i 6
;::g; :::2 e || 225: 280a CTAC 6950 gggsA o AMPLIFIE%SECHON‘ AR results! (Speaker not included) COMPLETE KIT ONLY £14.99 P8P 67p VAT
7415273 175p | 4095 99, Z80DM £19 95 900, optional M and any tune
;:::; :29 74L5290 950 | 4096 3252 ZB0ADMA  £24 95 %ggg‘ i‘Z: programmed will be played. Il you BOOKS
P 7405293 120p | 4098 110 280510/t £29 95 4 have the equipment 1o program 2708 Please order books by reference no and litte. and acd 50p pos! & packing for each book
74122 45p }ALsseg 579 9 b P | B0ASI00 €34 95 28002 £95 EPROMs. we supply full information dered
| 40! 0 i ! i
;::gg ‘332 7415373 170p | 4501 255 280810 £29 95 PEATURES oo muse Sieee Ponpaadievic o e
74196 100p | 74LS374 170p | 4502 t12p ZBOAS10/1  £34 95 BIPOLAR RAMS « Basic kit contains 25 shorl tunes 21558 Audio IC Op Amp Applicalions 2na €d €5.95
74283 “0" 7408375 140p | 4503 ap | 28051012 £2995 [ 27LS00 995p in ihe main ICt. P18 iecrieapVideaCookiec s
e 209 7415393 135p | 4507 52p ZBOAS10/2  £34 95 934130C 1125p « Will address external ROM lor up 21539 Design ol Active Filiers with Expenments £5.95
42 120p = B 10 1,000 MORE NOTES per ROM 21837 Design ot Op Amp Circunts with Experiments £5.95
74365 90p 7415490 140p | 4508 288p LINEAR IC DIL SWITCHES (ROM 1s not included) 21545 The Design of Phased-Locked Loop Crrcuits with Expenment £6.75
74365 90p | 74LS670 260p | 4510 76p S | 4pole 99 « Operates on 12V AC or 12V DCat 21686 Designof VMOS Circurls with Experiments NEW 595
i 4511 125 ° 500mA. (Using unit on 12V DC and 21618 Eleclronic Telephone Projecis £495
- P 6pole 115p : unitonRl2 an 21127 How 16 Read Schemanic Diagrams Jid E9 fa25
74LS | es2 759 8pole 140p with optional ROM requires 9V 31613 How!to Use integrated Creuts LoGi. Etemants 3r € £450
1514 250p 10pol 7 bias battery. not included) 21527 & Comverier Cookbpon £10.50
ratsoo  1zp | CMOS 5 INTERFACE LINEAR pole 175p | » 7 watts of audio power will drive 21895 1C.Op Amp Cookbook 2nd Ea £1125
740801 12p | 4001 19p pSs) 2900 | Ay'31350 795p | MC1488 90p 8 or 16 ohm speakers or horn 21416 e Timer Cookbook ‘ £8.50
7a0S02 13 | 4002 19p | 4316 10% 4 Ly3ae10 825p | MC1489 90p | speakers (not included). i) e Bemirames v Srogbiaanoona) 2p0 €8 i
76803 13p | 4006 750 4518 99 | 09 30p | DME123 125p | » DIP switches not included. 21694 - : LCCircuns 9 £446
JaLsos 135 | 4007 lan | 4520 99 | 7o a3 | 75150 125p | * 'NE”nT'U“Elg'l"'sr"w”s“ws 21562 LogicanaMemory Expenments Uang TTLnieatateo Grut - Book ) €150
sequential rough all lunes 154, and Memory £ xpenments Using TTL integratea 1S - Book
74LS08  20p | 4008 80p :gg; fgg: 741 18p ;:::; ::gz . T e ns cor Be i ,fmpe, e CIeR ,aar(I;oCYanc:ples_AEnpenmgcms .,éde aects 2nd Fd £130
i ; 2161 <cilioscope Applications & Experiment:
741810 19p | 4009 350 | 4on7 130p | 'CL7108 s75p [ 720 20 selected or board is designed to ity e o o e B
740811 20p | 4010 asp | 208 agn | 1cLr07 695p P take DIP switches. 21599 Praciical Low Cost IC Projects 2nd Ed £350
7aLs12  30p | 4011 24p P | |Cleoas 295p | 75324 3250 | « PITCH, VOLUME and TEMPO are 21857 Pracucal RF Communication Dala for Engingersana Techoicians  £6.75
740513 35 4012 24p 4529 140p ICM7216A 1875p 75325 325p alt adjustable 1482 Regulated Power Supphies 2na €a £7.50
P 4531 150p 75361 350p | * SPECIAL 'CHIME' SEQUENCES 21419 ecunty Elecironics 20a £ £4.50
7aLs14  60p 4013 38p i, ypo0 | ICM7218B 1675p | Tl 2o can be activated regardless ol 21621 T B
78815 38p | 4014 70p | § \ ICM7555 8op : P | tune address to provide lor 21022 e ittt Oa . e
a 538 50p 75451 50, A 21103 roublesniooting with the Oscilloscope 3rc £d £4.50
740520 18p | 4015 75p 4543 160p LM30tAM 3op P multiple doorbell applications. 21313 TV Typewnier Cookbook £7 50
74L821  30p | 4016 350 | ece 00 | LMt s0p [ 7548%2 75p | « All tunes consist of electronic 21339 Video Secunty Systems £5.25
740522  3gp | 4017 750 P | m31s 75p | 8726 155p musical notes played one at a 21521 Viveo Tape Recorders SED
741526 455 4018 76p | 4560 225p | \'\aog 45p | 8728 175p time. There are no chords or
4019 42, 4569 240p | | M339 5 8795 175p harmony sound to the music. 6809 S-100 SINGLE-BOARD COMPUTER
74L827  45p P 1 4572 46, = P « STEP-BY-STEP ASSEMBLY ® Meets IEEE 5-100 Standard! #® RS - 232 Handshake!
88 P 3 6 8197 155p
74L830  18p | 4020 P | 4584 79p | -M380 D || o INSTRUCTIONS provided ® Uses Motorola's Powerful ® Selectable BAUD Rates!
741832 23p (4021 100 | 4ggp  yp5p | LM1496 85p | 1200 oo | * Large number ot , MC6808 CPU! ® Manual includes: 11" x 7
74L837  35p :g§§ ggp t::g;; 2:39 L 13;’ ;:ps:‘?a‘f";‘zm'sﬁig:a:‘ﬂiwﬂh ® 4K, 8K, 16K ROM! Schematic. Parts List. User Notes.
741838 35p ol ——=n P Y ; # 2K RAM! Software Listings and MORE
dit lable. 9
7asa0  25p | 4024 sop|  74C LM3900 sop | W22 e i Syatlable. Send SAE for st | o u¢i, PIA. 8080 Simiulated V0! Bareboard oniy £49 (pIUS £ 1 P&P)
741842 S6p | 4025 20p | 74C20  30p | LM3SH 225 | 1 522 15" ONLY £16.75 for basic kit (plus CPU (6809) £19.00! ADSMON. Monitor (2716) £25! COMPLETE BOARD
74L547  78p | 4026 130p [74C76  60p | LM3915 2250100 V0% P | p&p E0p). ASSEMBLED AND TESTED. ONLY £250! (plus £2 p&p}
741548 BSp | 4027 43p [74C85  145p | LM13600 125p 18p
740549  93p | 4028 75p [ 74C97  125p | NESSS 18p | DISPLAYS Autoranging. Auto Unit Diplay 3 -digit DMMs trom ONLY £45.95 Inc. VAT
7aLS73  30p 4029 80p |74C98  125p | NESSE Sop | FNDS00 800 | 6200, asgnem\sed,ONLY £49.95 inc. VAT UNIVERSAL SCR
741874  30p | 4030 50p [74C107 100p | RC4136 85p | FND510 80p | §220,as 6200, plus 10Amp AC/DC measurement ONLY £55.95 inc. VAT! C106D 400V/5A Sale 30p
741875  42p | 4031 195p | 74C160 110p | SN76477N 175p | FNDS67 125p 8100, with 10Amp AC/DC measurement AND Continuity Check!
741585 98p | 4033 145p | 74C161  145p TBABIODAS 85p | DL704 B5p ONLY £85.95 inc. VAT! Optional vinyi carry case £2.65 inc VAT THE NEW Gl
7aLsse  sup | 4035 104p | 74C162 145p | TLOT1 56p | DL7O7 85p | m ImYV, 100uA and # Measures resistance m 0.8% accuracy!
74L590  35p | 4036 290p [74C163 145p | TLO74 130p | MV57164 225p 0.19 resolution! t0 2 Megohms! ® Zero COMPUTER SOUND
74L893  70p | 4037 105p | 74C192 175p | TLO82 75p | ISOLAYORS ® Measures AC voltage # Low power adjustment! CHIP . Y
74L596  1£0p | 4038 110p [74C193 1750 | TLOB4 110p 1 ILD74 120p to 600V! Ohm ranges! # 3 other ..n..s(,c...':;:ﬂifLT‘l:u'nZ i?\LO e
74L5107  40p :gig 2:39 ;‘C‘N 175p ;;4292%6 :‘!;:9 'h:g;; 338’" # Measures DC voltage # Dispiaysmv, v models too! music generator, pertect for use with
p { 74C195 175p P P to 1000V! and mA! any 8-bit micro processor. Contains
Tow proriie | 424 75p | 74C903  45p | XR2207 375p | TiL1tt 75p 0D notse generator. 3
SOCKETS BY | MEMORIES CMOS Rugs S 450 NEW EX;:IATg;EEE“‘lTPELRJSAIINiNGASSOTFéxrl‘ng:BEOIF;‘TE;ZEPELlElI,l ;ht."v:wollso;'nap':ﬁz::de ﬁan'm;ls . 16” ,
TEXAS 5101 1K (256 x 4)450 N 50p an f it eny: control. 2 paralle
SALE STATIC RAMS 4315 4K (4K x 1)450NS 995p |t you fiked Invaders you'll love ASTEROIDS IN SPACE by Bruce Wallace! 1:0. 3D/A converters plus much more
8pin 7 2114L 450NS 195p TC5514P 4K (1K x 4)450 NS 485p | Your spaceship)s travelhing in the middle of a shower of asteroids Blast Allin 40 pin DIP Super easy to
14 pin gp 2114L 300NS 225p HM6116 16K (2K x 8) the asteroids with lasers, but beware - 81G ASTEROIDS FRAGMENT INTO intertace to the S 100 or other Busses.
16pin ‘Op 2114L 200NS 250p 150NS24-pin NEW! £26.00 | SMALL ASTEROIDS! The apple game paddies allow you to rotate your ONLY £8.50+ VAl including FREE
18 pin ‘5p 4118250 NSBK NEWI! £8.95 spaceship, hre its [aser gun. and give it thrust to propel it through endiess reprint of BYTE 79 article! Also, add
20pin 152 HM6116 16K (2K x B) 150 NS 24-pin NEW! £18.95 FLOPPY DISK CONTROLLERS space From time to time. 100, you'll encounter an alien spacestip whose £2.25 tor 60 page data manual.
DYNAMIC RAMS FD 1771 B 01S/D Inverted Bus mission 15 to DESTROY YOU. so you d better gestroy it first! High “Perhaps the next famous composer
22pin 22p D P
24pin 22p 4116200 NS Ceramic 175p £19.95 | resolution graphics and sound effec!s add to the arcade-hke excitement will not direct a 150 piece orchestra
28 pin 25p 4116 150 NS 375p FD1791B-01D/D Inverted Bus this program generates RUNS ON ANY APPLE Il WITH AT LEAST 32K but rather a trio of microcomputers
dopin  28p | MM4BB4B4K(B5K X 1)200 NS, 32,95 | AND ONE DISK DRIVE! controiling a bank ot AY-3-8910s.
Singte 5V supply, 16-pin NEW! "7 | ONDISKETTE ONLY £14.95 BYTE July '79.
g pply. 16-pin NE £29.95
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-PANM NEW EXTENDED 1981 RANGE

| BC1078B

09, BC549
BC550

BD139 140
80

N
[t

50
65 [ BC149

28 BD153 50
50 | BC150 28 | BD175 60
13(BD176 60
BD177 68
8D178 68
8D179 75
BD180 75
BD185 68
8D1B6 68
|BD187 75
BD188 75

| BD189 78
80190 78
8D195 90
BD196 90
BD197 9§

95

Y20 30
8V210/60009
BYZ10 45
8YZ11
BYZ12

74145
74150

95| 74151 741396

18 | CD402) 8| Egggg;
CD4085
CD4093
CD4501
CD4502
CD4503
CD4506
CD4507
CD4508
CD4510

1.05 | CD4042
96 | CD40.

45 | CD4031

84 | CD4034 CD4511
84 | CD4035 CD4516

CD4036 3.3 CD4518
80 | CD4037 CD4520

€D4038
CD4040 CD4531
CD4041 CD4561

VOLTAGE REGULATORS'

MVR7B0O5-NVR7824
MVR7905-NVR7924
78L05-78L24
79L05-791L.24

85 ~ CD4528

sll 58p Ea.
8ll 63p Ea. J
all 28p Ea.

UA79MGHC
LM320 15v

v 15v
all 55p Ea. | 24v 95p Ea. |

B8D200

@
]
<
o
(4]

-

LHO042CH
LM301A
LM334
LM308
LM309K
LM317H
LM318H
LM320/5v

99

TRANSISTORS

30 |
50

25 | 8F271

50| BF273 36
BF274 38|
BF324

50 | BF336

ssf

UA709C

BFR52

4L
74LS|G

651.20 | 74L
61.70 | 74
74L.51681.80
74L$169 1.80

74 .

25 j MPSAQS
AQE

6 ‘nc45
52 | TiP29
52 | TIP29A
0 | TIP298
TiP29C
35 | TIP30

4116

748P
SN76Q13N
SN76023N
SN76110
SN76115AN
SN76660N
TAA5508B

ZTK338

2.25

| TIP30A
TIP308
TIP30C
TIP31
TIP31A

2N2714

44|
38 | 2N727
20 | 2N743
42 | 2N743
44| 2Ng14
a4 | 2N918
46 | 2N929
48 | 2N330
a4 | 2N946
46 | 2N1131

9
18 2N188
20 | 2N2147
15 | 2N2148

2N3823
FET

:3 | 2N2192

2N706A

| 200ma

15920 50v 06

| 18921 100v 07

15922 150v 08

| i1s923200v 09

15922 300 10

| IN4OD3 50v 04y

IN4002 100v 0

INAOD3 200v 06

IN40O4 400v 06

INAOOS 600v 07

IN40O6 8OOV 07

| IN4007 1000v 08
1-5 Amp

15015 50v 09

BR1/400v

1 Amp -
TO39 CASE
THY 1A/50v 34
THY1A/100v 38
THY1A/200v 42
THY1A/400v 50
THY1A/600v 65
THY1A/800v 78
8T101/500R 80
8T102/500R 80

T106 1.25
BT107 93
87108 98
2N3228 70
3 Amp - TO66
THY3A/50v 35
THY3A/100v 37
THY3A/200v 40
THY3A/400v S0
THY3A/600v 60
THY3A/B00v 75
5 Amp - TO64

36

THY5A/50v

2 Amp-TO039

TRIZA/100v 30
TRI2A/200v 42
TRI2A/400v 50
10 Amp - TO48

TR|110A/100v 55
TRI10A/200v 80
TRIT0A/400v 90

ENER DIOD

400w 1 3v-38v
1.3W 1.3v-100v
10W 1.3v-100v

THYSA/100v 45 | THY5A/400vP
THYSA/200v 80 | THYSA/GO0WP 0
Tvaﬁ//ggOV 57 | THYSA/800vP 70
THY! Ov 60
THY54/800v 75 | 10.Amp 1048
- THY10A/100v 50
5 Amp - TO66 THY10A/200v 55
THYSA/50v 36
THY10A/400v 60
THY5A/100v 45
v THY10A/600v 80
THY5A/200v 50
T”Vgﬁ//mv 87 | THY10A/800v1.10
THYS5A/600v 60 | 16 Amp — TO48
THYBA/800v 75 | THv)oasoy 65
| 2N3525 77 | THY16A/100v 80
BTX30/50L 40 | THY16A/200v 90
BTX30/400L 70 | THY16A/400v 1.20
g%ég 1-;2 'IT’HWGA/GOOV 1.50
198 a00r 38 | THY16A/B00v 2.00
30 Amp - T049
§ Amp - T0220 THY30A/50v 1.30
PLASTIC THY30A/100v 1.50
THYSA/50vP 36 | THY30A/200v 2.95
THY5A/100vP 45 | THY30A/400v 4.00

2N3773 2 20
2N3819
{FET) 18
2N3B20
(FET) 35
2N3821
60

1S020 100v 10 IN5408 1000v
1S021200v 11
15023 400v 13 Bvxae 300 45
1S025 600v 13 | BYX38-600 60
15027 800v 16 | BYX38-300R 45
1S029 1000v 20 %XA%,?‘;GOOR 60
1S0311200v 25 | \O4MB . o
3 Am 1S10/100 100v 35
IN5400 50v 11 | 1S10/200200v 40
iN5401 100v 12 | 1510/400 400v 50
IN5402 200v 14
IN5403 300v 15 70
IN5404 400v 16
IN§405 500y 17 85
IN5406 600v 18
IN5407 BOOv 22 95
6 Ar;- RMS
BR6/50v 75
gs%/ggg: BR6/100v 80
BR2/400v B8R6/200v 88
BR2/1000v BR6/400v 95

THYS5A/200vP 47 | THY30A/600v 4.20

4 Amp - 70202 6 Amp - T0220

TRI4A/400v §5 | TRI6A/100v 45
TRIBA/200v 52
TRI6A/400v 60

8 Amp - T0220

TRI8A/400v 64 12 Amp - TO220
TRIN2A/400v 70

10 Amp - TO220 DIACS_—

- PLASTIC BR100 20

TRIT0A/400P 68 | D32 20

all at Bp
all at 15p
all at 35p
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LECTION-L
— LOWEST PRI
CES

e
Adjustab ;
106 e Aerial G
s Mlindoor/Ribbonlaerial 3.00 | KNOBS
109 4 Section CayaeTial(Stainics] 356 | 1101 Blac/Siver Krob
it 8 Section 12001 ial {Chrome) 0.50 4 Large Calibr. ol | sou
i1} g of5 ection 1200mmFetescopicaeris] 216 | 103 AliiPAT0O aedlKoct 028 | 192 -DERING EQUIPMENT
T2 Cectionls700m e o] 300 | 1105 HeavyfBrEnad/Alill 830 | 1527 Mulne soldering iron MLX
ounting Aerial Fosool Aeriat o1 His B Brushed Al nob 16mm 0.46 S R coreEold 22
) 60 a5 Il Knob 22 o Multico swg tube 5.46
1 y Brush i mm .32 192 re solder 2
AUDIO LEADS z8d | 107 Matt Black Red/dlIKnoblz8me 949 s o soider 22 sugroe) 1%
i g Bin 3.5mm 3 & 5 conn ! }09 Mot Black knop 24mm 0:25 }33; X25 Solrdgr'.‘:d | 3.50
18 carkenl b Lond & 3 cEmcied vee | 1T AN Soaisca oss 1223 223 ¢ repiocemen: 1 33
i .65 etal S nob 15m .56 1934 /16" repl . g
119 2 ains Cassette Lead o 1112 AIlM erated Edge Kn m o X325 3/32" placement Bit 0.50
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CHOOSE FROM OVER

20 TOP QUALITY BI-PAK Audio Modules are famous for their variety, quality of
design and ruggedness. For over 10 years BI-PAK have been suppliers
MODULES to manufacturers of high quality audio equipment throughout the
@ world — to date, well over 100,000 modules have been sold — this

is why discerning amateur enthusiasts insist on using BI-PAK
modules in their equipment. They know that every item is designed

ALZ DA 30A and tested to do the job for which it is intended before it leaves
n the factory. Whatever you are building, there is a kit or module

AUDIO in the BI-PAK range to suit your every need from

AMPLIFIER 5 watts to 125 watts, from amplifiers to equalisers.

MODULES AND if you cannot see what you require in this
advertisement, just write or phone
us — we are waiting to help you!

AUDIO AUDIO

AMPLIFIER AMPLIFIER PA1 2

MODULE MODULE STEREO

35 Watts RMS 25 Watts RMS PRE-AMPLIFIER

AL120 &;‘fj 15
sowams PA100 & PA200 ,. ‘{;*'

STEREOD ﬁf
PREAMPLIFIER
"M‘J GE100

10 CHANNEL
MONOGRAPHIC

AMPLIFIER <o

With integral heat
sink and short-
circuit protection

Stereo 30

COMPLETE
AUDIO
CHASSIS

Latest addition
MM 100 Suitable for disco mixer.
MM 100G Suitable for guitar pre-amp-mixer.

£12.43

each

AMPLIFIERS AL250. 125 watt Audio Amplifier Module

AL10. 3 watt Audio Amplifier Module 22-32v _ 50-80v supply. o £19.60
_ supply £3.08
AL20. 5 watt Audio Amplifier Module 22-32v
supply. £3.57 STEREO PRE-AMPLIFIERS
AL30A. 7-10 watt Audio Amplifier Module
22-32vsupply. £4.16 PA12. Supply voltage 22-32v input sensitivity
CUMPLETELY ALB0. 15-25 watt Audio Amplifier Module 300mv. Suit: ALTO/AL20/AL30. £8.55
_ 30-80vsupply. £5.15 PA100. Supply voltage 24-36v inputs: Tape,
GUARANTEED ALBO. 35 watt Audio Amplifier Module 40-60v Tuner, Mag P.U. Suit: ALO, ALBO.  £17.65
supply. £8.07 PA200. Supply voltage 35-50v inputs: Tape,
AL120. 50 watt Audio Amplifier Module 50-70v Tuner, Mag P.U. Suit: AL8O/AL120/AL250.
. supply. £1314 § N £18.24
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EQUALISER

BI-XITS

STAS. 5 watts per channel Stereo Amplifier.
Kit consisting of: 2 xAL20 amplifiers,
1xPA 12 pre-amplifier, 1 xPS12 power
supply, 1 x2036 transformer and necessary
wiring diagram. £19.52

STA10. 10 watts per channel Stereo Amplifier.
Kit consisting of: 2 xAL30 amplifiers, 1 xPA12
pre-amplifier, 1 xPS12 power supply, 1x2036
transformer and necessary wiring diagrams.

£20.63

STA15. 15 watts per channel Stereo Amplifier.
Kit consisting of: 2x AL60 amplifiers,
1+PA100 pre-amplifier, 1 xSPM80 power
supply, 1x2034 transformer, 2 xcoupling
capacitors for 8 onms 470mfd 30v and

Mk 1l _

MONO PRE-AMPLIFIERS
MM 100. Supply voltage 40-65v inputs: Tape,
Mag P.U. Microphone Max output 500mv.
£12.43

MM 100G. Supply voltage 40-65v inputs:
2 Guitars. Microphones Max output 500mv.
£12.43

BFKITS

STA25. 25 watts per channel Stereo Amplifier.
Kit consisting of: 2xAL60 amplifiers,
1 xPA100 pre-amplifier, 1 xSPM120/45
power suppty, 1x2040 transformer, coupling
capacitors for 8 ohms 470 mfd 45v, 1xreser-
voir capacitor 2200mfd 100v and necessary
wiring diagram. £40.50

STA35. 35 watts per channel Stereo Amplifier.
Kit consisting of: 2 xAL80 amplifiers,
1 x PA200 pre-amplifier, 1x2035 transformer,
2 xcoupling capacitors 470mfd at 50v for
8 ohms, 1xreservoir capacitor 2200mfd
100v and necessary wiring diagram. £45.76

MPA30

necessary wiring diagram. £36.76 -
> MAGNETIC CARTRIDGE !
PS12 PRE-AMPLIFIER ‘v
POWER “ .
SUPPLY MODULE . ‘ BP124
SPM80 & T
STABILISED MODULE
POWER SUPPLY S450
SPM120 STERED
STABILISED FM TUNER
POWER Fitted with
SUPPLY

phase lock-loop

Br-RITS

STAS50. 50 watts per channel Stereo Amplifier.
Kit consisting of: 2 xAL120 amplifiers.
1 xPAZ200 pre-amplifier, 1x2041 transformer,
2 xcoupling capacitors 1000mfd 63v,
1xSPM120/65, 1 xreservoir capacitor
3300mfd 100v and necessary wiring diagram.
£59.89
STA100. 100 watts per channel Stereo
Amplifier. Kit consisting of: 2xAL250
amplifiers, 1 xPA200 pre-amplifier.
2 <SPM120/65 power supplies, 2x2041
transformers, 2 x coupling capacitors 1000mfd
100v and necessary wiring diagram. £84.68

Transformers are not included with power supplies.
SPM 120 Range also require reservoir and output capacitors.

POWER SUPPLIES
PS12. 24v Supply. Suit: 2xAL10, 2xAL20,
2 AL30 & PA12/S.450. £1.65
SPM80. 33v Stabilised supply. Suit: 2xAL60,

PA100 to 15 watts. £4.84
SPM120/45. 45v Stabilised supply. Suit:

2 <AL60, PA100 to 25 watts. £6.38
SPM 120/55. 55v Stabilised supply. Suit: =

2 <ALBO, PA200. £6.38
SPM120/65. 65v Stabilised supply. Suit:

2xAL120, PA200, 1 xAL250. £6.38

"SG30. 15-0-15 Stabilised power supply for
2 GE100MK11. £3.80

MISCELLANEOUS
MPA30. Stereo Magnetic Cartridge
Pre-Amplifier - input 3.5mv OQutput 100mv.
£3.27

S.450. Stereo FM Tuner Supply Voltage
20-30v — Varicap tuned. £25.56
STEREQ 30. Complete 7 watt per channel
Stereo Amplifier Board — includes amps,
pre-amp, power supply, front panel, knobs etc
— requires 2039 Transformer. £21.09
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8P124. 5 watt 12v max. — Siren Alarm Module.

GE100MK11. 10 channel mono-graphic
equaliser, complete with sliders and knobs.
£23.00

VPS30. Variable regulated stabilised power
supply 2-30v 0-2 amps.

constructing unstabilised power supply for
~_AL2501t0 125 watts. ~£2.90

TRANSFORMERS
2034. 1.7 amp 35v. Suit SPM80.
2035.2 amp 55v. £6.65
2036. 750mA 17v. Suit: PS12. £2.85
2040. 1.5 amp 0-45v-55v. Suit: SPM120/45,
SPM120/55v. £6.45

£4.90

| 0v 0-2 - £7.60
PS250. Consists — 1 capacitor & 4 diodes for i

2041. 2 amp 0-55v-65v. Suit: SPM120/55,

SPM120/65v. £8.46
2039. 1 amp 0-20v. Suit Stereo 30. £3.50
2043. 150mA 15-0-15v. Suit: SG30. £2.40

ACCESSORIES
139. Teak Cabinet. Suit: Stereo 30,
320x235x81mm. £7.00
140. Teak Cabinet. Suit: STA15,
425+<290x95mm. £9.50

FP100. Front Panel for PA100 & PA200. £1.80
BP100. 8ack Panel for PA100 & PA200. £1.60
GE10OFP. Front Panel for one GE100MK11.
£1.75
2240. Kit of parts including Teak Cabinet,
Chassis, Sockets and Knobs etc. {To house
STA15 Amplifier.) £19.95

Full data sheets are available FREE on request, please enclose a S.A.E.

VPS30

REGULATED VARIABLE
STABILISED
POWER SUPPLY

i

KIT £20. a1

Stabilised Power Supply Kit

Variable from 2-30 volts and 0-2 Amps

Kit includes:

1 - VPS30 Module.

1 - 25 volt 2 Amp transformer.

1 - 0-50v 2" Panel Meter.

1-0-2 Amp 2" Panel Meter.

1 - 470 ohm wirewound
potentiometer.

1 — 4K7 ohm wirewound
potentiometer.

Wiring Diagram Included.

Access and Barclaycards accepted — just telephone our Orderline — Ware (STD 0920} 3182.
All prices exclude V.AT., add 50p. postage per order. Terms: C.W.Q., cheques, Postal Orders

payable to Bi-Pak.




BI-PAK - SATISFACTION OR YOUR MONEY BACK!

PLUGS AND SOCKETS | BUDGET STEREQ
1625 2 Plug RED £0.16 COMPONENT HEADPHONES
mm Plug b
1626 2mm Plug BLACK £0.16 } PACKS BLACK WITH PADDED EARCUPS
1628 2mm Socket RED £0.16 . IMPEDANCE 8 ohms
1629 2mm Socket BLACK £0.16 C26 300 Preformed carbon resistors mixed §-§w £1.00 ‘ FREQUENCY RESPONSE
1634  4mm Plug BLACK £0.16 C27 50 2-10 watt wire wound resistors mixed £1.00
1637  4mm Plug RED £0.16 C28 300 Approx Resistors mixed values {count by weight) ) £1.00 30-18.000 HZ
1640 4mm Socket BLACU £0.16 €29 200 Approx Capacitors mixed values and types (count by weight} £1.00 ' WEIGHT 300gms
60 g mifSocket AED) £0LE gg(‘l) ?8;:;;‘3: 1335£;?:?n1i;5’§;=)sliors mixed values 2188 £4.20
1662 2 Pin DIN Chassis Socket £0.08 C32 6 Pieces Ferrite Rods £1.00
1654 5 Pin 180° DIN Chassis Socket £0.12 C33 60 Metres Singie strand wire assorted colours £1.00
1655 5 Pin 240° DI‘N Chassis Socket £0.12 C34 15 Reed switcgnes gtass ;’;pe £1.00 GOOD QUALITY STEREOQ
1656 2.5mm Chassis Socket f0.10 C35 5 Micro switches assorted types including min. £1.00 HEADPHONES
1657  3.5mm Chassis Socket £0.10 C36 6 Assorted Audio jack sockets and plugs £1.00 DOUBLE PADDED HEAD BAND
1658 Metal Std. Jack Chassis Socket {(mono) £0.18 C37 100 Disc ceramic caps mixed values £1.00 CIRCULAR VENTED PADDED
1659  Metal Std. Jack Chassis Socket {stergo) £0.24 Egg ‘2‘8 égsaoé‘fd pots it <o foil g: 88 EARPIECES
1660 Single Phono socket £0.09 ype capacitors metat foi .
1661 Double Phono Socket £0.12 C40 60 Electrolytics assorted g:gg BLACK AND ALUMINIUM FINISH
1662 Coax surface socket £0.22 C41 50 Assorted polyestor/polystyrene J IMPEDANCE 8 ohms
1663  Coax Flush Sacket 01220 (G4 2QReOitowlvolagalE leciiolviicelmzadlaluastuplicll O £1:99 | FREQUENCY RESPONSE
1664  Plastic Std. Jack Socket {mono} £0.20 Caa 10 Disa‘l)’ggng.c);l)o?s‘ljo Sand (o ) £1.00 20-19,000 HZ
1665 Plastic _S(d. Jack»Socke( (stereo) for headphones £0.32 C45 1 Pack assorted Handware nuts/bolts etc. £1.00 WEIGHT BSOgms
1666  Car Aerial Chassis Socket £0.18 C46 10 Assorted switches stide/rocker/mains £1.00 £8.25
1667  AC Chassis Socket £0.1g C47 3 Relays 24v coil gl gg
1668 4 Way Phono Chassis Socket £0.2 C48 20 Assorted knobs push, screw and slider types U
1669 Plastic Std. Jack Chassis socket stereo switched to.gg | ggg g(\)/:\sson'ed Tag st_rip: an:i ;‘)anels g: gg s?:::g :)ERA%::::.;:I:S
1670 AC switched non rev. socket £0. ave change switches rotary o
1672 2 Pin DIN hine socket £0.10 gg% :goac‘k 0'3550"5123 PVY(‘:_ 5";9“;‘9 :”d markers g:gg WIDE BLACK PADDED HEAD
I B Bip | BO4DIN ligesocket £ou C53 35 Pr’e::aa(s arse::)rle?t'y[;’:aean\{d vl‘a?ues £1.00 BAND AND MATT
1675 5 Pin 240° DIN line socket £0:20 C54 40 Metres stranded wire assorted colours £1.00 ALUMINIUM EARCUPS
1676 2.5mm Plastic line socket £0.12 Cb5 10 Assorted Din/sockets/Coax/speakers/phono £1.00 IMPEDANCE 8 ohms
1677 3.5mm Plastic line socket £0.12 | 56 10 Assoried plugs Din/coax/spe akers/etc. £1.00 | EREQUENCY RESPONSE
1678 Std. jack piastic line socket {(mono) £0.17 | (57 10 Metres assorted cabie. Mains/speaker/coax/microphone £1.00 15-25.000 HZ
1679  Std. jack metal line socket (mono) £0.30 C58 100 sq in copper clad board single side paper £1.00 WEIG g T 290
1680 Std. jack ptastic line socket {stereo} £0.22 C59 75 sqin copper clad fibreglass board £1.00 EIGH gms
1681  Std. jack metal line socket (stereo) £0.38 C60 15 Assorted IC sockets 8, 14, 16 pin £1.00 £15.85
1682  Phono lin line metal socket IO.;G I - — = T - S ﬁ =
1684  Coax line socket £0.34
1685 Coax back-back socket £0.14 BA BAN I Boo Ks LAST
1686  AC linesocket {2 pin USA Type) £0.18 MINUTE
1687  Phono in line plastic socket £0.12 T PRICE ITEMS
:ggg ;h;:OD?;Ck[baCk S ggfg gg‘l 60 CoiILEesn n and Construction Manual 1.25
e g P;n 180'DSIQN plug £0.14 | 8P202 Handbook of Integrated Circuits (IC’s) Equivalents & Substitutes &gg We offer the following
1693 5 Pin 240° DIN pl f0.14 | BP205 First Book of Hi-Fi Loudspeaker Enciosures . Fairchild Power Transistors
! plug 8P207 Practical Etectronics Science Projects 0.75 6 el
1696  2.5mm Plug (Metal) £0.15 BP208 Practical Stereo and Quadrophony Handbook 0.75 at much reduced prices
1697  3.5mm Plug (Plastic) £0.12 8P211 First Book of Diode Characteristics Equivalents and Substitutes 1.25
1698  3.5mm Plug (Metal) £0.16 | Bp213 Electronic Circuits for Model Railways 1.00 |TYPE Pol. £ p
1699  Std. Plastic Jack Plug {Mono} £0.16 | BP214 Audio Enthusiasts Handbook 0.85 |2N3054 NPN 0.32
1700  Std. Metal Jack Plug (Mono) £0.30 | BP218 Build Your Own Etectronic Experiments Laboratory ggg %mg;}g m:m 8gg
1701  Std. Metal Jack Plug {Stereo) £0.35 | BP219 Solid State Novellv,zrmects T, . 052 |9n3716 NN oi3e
102 ggelast clhhonolRiug O | BR3aY B8 it Tromsiacor Praase di-Fiand Audio Accessories 125 |2N3767 NPN 034
L0 gCay A%}al Al gggg 8P222 Solid State Short Wave Receivers for Beginners 1.25 [2N3789 PNP 0.45
1704 Coax TV Plug f025 | BP223 50 Projects Using IC CA3130 1.25 [2N4901 PNP 0.40
1705  Right Angle Jack Piug {Mono} b BP224 50 CMOS IC Projects 1.25 |2N4903 PNP 0.42
1706  2.5mm Plastic Plug £0.12 | gp525 A Practical Introduction 1o Digital IC’s 1.25 [2N4910 NPN 0.25
1707 Std. Piastic Jack Plug (Stereo) £0.22 | gp22g How 1o Build Advanced Short Wave Receivers 1.20 |2N4911 NPN 0.27
1708  Metal Phono Plug £0.14 | BP227 Beginners Guide to Building Electronic Projects 1.25 |2N4912 NPN 0.30
1709 2.1mm DC Plug £0.12 | BP228 Essential Theory for the Etectronics Hobbyist 1.25 |2N4913 NPN 0.30
1710 2.5mm DC Plug £0.12 | BPE Engineers and Machiréists Reéerence Tatl:)les ch g ;g %“:g:g z’l:m ggg
i £0.16 8P7 Radio and Electronic Colour Codes and Data Chart .
LT A R U 8P14 Second Book of Transistor Equivalents and Substitutes 110 |2N5630 NPN 0.50
1712 AM Aerial Plug £0.17 !
£0.15 | BP23 First Book of Practical Electronic Projects 0.75 |2N5631 NPN 0.60
xS CasseuelaAClinputRILg £013 | BP24 52 Projects Using C741 0.95 [2N5838 NPN 0.60
TS BRENIReriallBlug foa0 | P27 Giant Chart of Radio Electronic Semiconductor and Logic Symbols 0,60 |2N5886 NPN 0.60
iyl g RCr2 59BN . g 8P28 Resistor Selection Handbaok (International Edition) 060 |2N6031 PNP 0.70
1716 S0239 Socket 4 hole fixing £0.38 | gpog Major Solid State Audio Hi-Fi Construction Projects 0.85 |2N6123 NPN 0.25
1717 SQ239 Socket single hole fixing £0.40 | pp32 How to Build Your Own Metal and Treasure Locators 1.35 |2N6129 NPN 0.25
1718 PL258 Double Ended Femate Coupler £0.40 | gp33 Electronic Calculator Users Handbook 1.25 [2N6130 NPN 0.30
1719 NC555 Reducer for PL259 {Smali) £0.16 BP34 Practical Repair and Renovation of Colour TVs 1.25 [2N6131 NPN 0.32
1720 NC556 Reducer for PL259 {Large) £0.16 8P35 Handbook of IC Audio Preamplifier & Power Amplifier Construction 1.25 |2N6133 PNP 0.32
1721 M359 Right Angle Coupler PL259 S0239 £0.75 | BP36 50 Circuits Using Germanium, Silicon and Zener Diodes 0.75 |2N6134 PNP 0.35
1722 M358TC BP37 50 Projects Using Relays, SCR's and TRIACs 1.25 |2N6487 NPN 0.35
onnector Female-Male-Female £0.85 ) : yS. P IN6490 P 0,40
1723 NC563 Inline Coupler PL259 x 2 £0.60 | BP38 Fun and Games with Your Electronic Calculator 0.75 N649 NP ¥
22 BNGT A e foea | BP39 50 {FET) Field Effect Transistor Projects 150 |aro00 NPN o2s
2 5 50 ohm standard plug : BP40 Digital IC Equvalents and Pin Connections 2.50 {20229 MR iz
1725  BNC1502 Chassis mounting sacket - £0.75 BP41 Linear IC Equivaients and Pin Connections 2.75 BD225 PNP 0.30
1726  BNC1503 Chassis mounting socket single hole fixing £0.70 | gpa2 50 Simple L.E.D. Circuits 0.95 -
1727  BNC1520 BNC male to S0239 female £0.85 | pp43 How to Make Walkie-Talkies 1.50 |rra9 NPN 0.25
1728 BNC1521 BNC female to PL259 male 2835 BP44 iC555 Proj%cls }Zg FT317a NPN 0.28
1729  Junction Box one in two out .80 BP45 Projects in Opto-Electronics . FT417a PNP 0.32
1730  Low loss splitt £1.00 | BP46 Radio Circuits Using IC's 1.35 |FT4170 PNP 0.34
ow loss spittter BP4§ Mabite Discotheque Handbook }gg FT423  NPN 0.40
T g | BP4 Electronic Projects for Beginners .
BREADBOARD 1 B8P49 Popular Elecuonic Projects 145 MJBOZ NPN 0.45
2195 EXP325 £1.84 | BPSO IC LM3900 Projects 135 |tipe1a NPN 0.25
2196 EXP350 £3.62 BP51 Electronic Music and Creative Tape Recordin? 1.25 TIP61B  NPN 0.26
| | 8P52 Long Distance Television Reception (TV-DX| for the Enthusiast 1.95
2197 EXP650 £4.14 TIP62A PNP 0.28
2198 EXP300 £6.61 BP53 Practical Electronic Calcutations and Formulae 5:212 TIP62B PNP 0.28
2199  EXPaB £265 | BRSY e e e e e er 132 |TIPTi0 NPN 0.30
i ui .
2200 EXP60O 228 BP56 Electronic Security Devices 1.45 |TIPT11 NPN 0.32
BP57 How to Build Your Own Solid State Oscilloscope :gg TIP112 NPN 0.35
ies IC' .
VEROBOARD BP3S  Second Book el LMOS IC Prsjects 150
2201 25" x5" 1 copper £0.76 | Bp6Q Practical Construction of Pre-amps, Tone Controls, Filters & Attn. 1.45
2202 3.5"x3.76" .1 copper £0.66 | gpe1 Beginners Guide to Digital Techniques 0.95
2203 2.5 x 17" 1 copper £2.28 | gp62 Eiements of Electronics - Book 1 2.25 BRIDGE RECTIFIERS
2204 3.75"x 5" 1 copper £0.86 | gpe3 Elements of Electronics — Book 2 2.25
2205 3.75"x3.75" .1 copper £0.76 | gpe4 Elements of Electronics -~ Book 3 2.25
2206 3.75"x 17° 1 copper £2.96 | gpes Single IC Projects 1.50 |10 Amp RMS
2207 4.75"x 17.9" .1 copper £3.90 | gpgs Beginners Guide to Microprocessors and Computing 1.75 | BR10/50v 1.40
a ]
%%gg % ?5{( 1 ‘? '"1"";f“. g(‘)gg 8P67 Codunter, Driver and Numeral Display Projects ':17;2 BR10/100v 1.50
X 17" ain g BP68 Choosing and Using your Hi-Fi - BR10/200v 1.60
2210 3.75"x 2.5 1 Plain £0.48 | ppgg Electr_omgc Games o 1.75 | BR10/400v 1.90
2211 5.0"x3.75" .1 Plain . ) £0.72 | Bp70 Transistor Radio Fault-Finding Chart 0.50
2212 vero pins Double sided .040mm 1 (in 100's) £0.52 | gp79 Electronic Household Projects 1.75
%% :3 \l/)erPoglnstmgIZ sided .040mm .1" {in 100's} gg;g BP72 A Microprocessor Primer :;g g:é\gr,lspoﬂMS o
IP Breadboar - BP73 Remote Control Projects J /50v
2215  Vero Cutter £1.06 | Bp7a Electronic Music Projects 1.75 {8R25/100v 1.95
2216 Insertion Tool .1 g; 33 BP75 Electronic Test Equipment Construction : ;g Sggg/ iggv ggg
2218 12 volt mini driil - BP76 Power Supply Projects . / v
2219 Right Angle Bracket 14" x } £0.07 | gp77 Elements of Electronics — Book 4 2.95 |BY164 5
2220 Right Angle Bracket 37 x § £0.06 | Bp78 Practical Computer Experiments :;g
SN == —— | BP78 Radio Control for Beginners a
BP8O Poputar Electronic Circuits — Book 1 1.95
EARPIECES & BUZZERS e - . S
: | r cepted — just telephone our
500  Solid State Buzzer 4-25v 075 Access and Barclaycards accep ] lep
501  Crystal Earpiece £0.42 | QOrderline — Ware (STD 0920) 3182. All prices exclude
502 8 ohm Earpiece 2.5mm Plug £0.18 N
A .T. e per order. Terms: C.W.0.
503 8 ohm Earpiece 3.5mm Plug co1s | V-A.T., add 50p postage per o ! .
505 200 ohm Earpiece 3.5mm Plug £0.44 | cheques, Postal Orders payable to Bi-Pak.
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LED's NEW SHAPE LEDs LED CLIPS AND HOUSINGS
1501 TIL209 Red LED .125" £0.10 A B c
}502 TIL§1 1 Green LED .125" £0.16
503 TIL213 Yellow LED .125" £0.18
1504 FLV117 Red LED .2 £0.10 ’ L & '
1505  FLV310 Green LED 2" £0.16 & &
1506 FLV410 Yellow LED .2” £0.16
1507 2nd Grade LED pack 10 assorted £0.80 E F G
1522  MIL32 Clear iHuminating Red LED .125" £0.12
1523  FLV111 Clear illuminating Red LED .2" £0.12
1624 CQX21 Red Flashing LED £0.65 '] ‘.
1525 CQX95 two colour LED £0.75 ( - r.
) - ] (¢ 14 .
-
OPTO-ISOLATORS | N J
1515  Opto-isolator IL74 Single £0.55 1661  3mm Cylindrical LED Red £0.26
1516 Opto-isolator ILD74 Dual £1.16 1562 3mm Square LED Red £0.26 1548  LED Plastic clips .125" £0.16
1517 Opto-isolator ILQ74 Quad £2.10 1563 3mm Triangular LED Red £0.26 1549  LED Piastic clips .2" £0.18
}ggg g:: gm%ngclglla[ég%l‘:d gg-gg 1550 LED Housing (nickel plated) .125" £0.26
i o b 1551  LED Housing (nickel plated) .125" £0.22
7 SEGMENT LED DISPLAYS 15665 ] Sqare] (e Dl e £026 | 1552 LED Housing (matt black) .125” £0.37
1508 BDL307 7 segment LED display .3" 0.80 By S (T:"Ia."gu.'a'l LED zed £0.26 15653  LED Housing {matt black} 125" £0.31
1509 BDL527 dual 7 segment LED display .5" £1.80 oS SR E DG £0.28 1554  LED Housing (nickel plated) .2" £0.34
1510 BDL707 7 segment LED display .3" £0.98 1870 3"‘"‘ T‘?“m' LEG“’(;" £0.28 1655  LED Housing (nickel plated} .2" £0.28
1511 BLD747 7 segment LED display .6" £1.75 By o Rgz;‘ag:;'lar D gggg ggg LEDfHiousing 2man g:ack) g" coras
1512 BDL727 dual 7 segment LED display .5 £1.90 1?;% B Crlindra UED Groan Eoiss) 557 ousing (matt black] . -36 |
5mm Square LED Green £0.28
MISCELLANEOUS 1572 Smm Triangular LED Green £028 BULBS AND NEONS
15676  3mm Cylindrical LED Yellow £0.28 1534  LES Bulb 6v 0.36 £0.24
1514 ORP12 Light Dependent Resistor £0.60 1576  3mm Square LED Yeliow £0.28 1835  LES Bulb 6.5v 1w £0.24
1518  Photo transistor P20 NPN £0.60 ] ¥ g A -
S 1577 3mm Triangular LED Yellow £0.28 1536 LES Bulb 14v 0.75w £0.24
1519 Photo Darlington MEL11 NPN £0.26 1578 5mm Rectangular LED Yeliow £0.28 1538  MES Bulb Round 6v .04A £0.24
}2%2 ';32‘1"0'63."?“3' ggP?! PNP 58';‘8 1579 5mm Cylindrical LED Yellow £0.28 1539  MES Bulb n§:2d e.vs'v 15A £0.20
o I s T e eill: o8 15680 5mm Square LED Yellow £0.28 | 1540 MES Bulb Round 6.5v 3A £0.20
e - 1581  5mm Triangular LED Yellow £0.28 1541 MES Bulb Round 12.0v 1A £0.20
p 1542 MES Bulb Round 12.0v 2.2w £0.20
Beginners Pak: No. 1 CERAMIC PAKS 1543 Neon Red Round 240v £0.34
. AR i P AR 15 eon Red Rectangular 240v £0.34
100 Transistors _ ) ‘ Contan_nmg a range of first quality miniature 1545 Neon Qrange Rectangular 240v £0.34
A pack of well known transistors, As used in many popular ceramic capacitors. 1546 Neon Green Rectangular 240v £0.34
projects. A must for beginners {and very useful to experienced . R R 1547 MES Batten Holder £0.18
constructors u;o). MC1 40 miniature ceramic capacitors: .
10 BC107/B TO18  Metal NPN h .
10 8C237 1092  Plastic NPN | gzoffea2c7 ‘;aIU; 390f. 470f. 5601, 68pf CARBON FILM
5 BC177/8 7018  Metal PNP pf, 27pf, 33pf, 39pf, 47pf, 56pf, 68pf, | RESISTOR PAKS
5 251 T092  Plastic PNP 82pf. £1.00 | 7 ) A
10 BFY51-BC14) T039 Metal NPN P q . . These paks contain a range of Carbon Film Resistors, assorted
5 o 039 Motal PNP MC2 40 miniature ceramic capacitors: into the following groups:
5 2N3055 T03 Metal NPN 5 of each value: \ 2; gg m;;:g ™ }?(Oog";‘rfs\_séfiz?'?;:r;‘nss 2}-88
f CREIGONEEED 1S, EEE g 100pf, 120pf, 150pf, 180pf. 220pf | &3 80 Mied jw 10K ohms-B2K ohms £1.00
2 TIP30-32 T0220 Piastic PNP 270pf, 330pf, 390pf. £1.00 R4 B0 Mixed fw 100K ohms-1M £1.00
10 0C71-76 Germanium PNP | MC3 40 miniature ceramic capacitors: R5 60 Mixed 3w 100 ohms B20 ohms Hlde
5 AC128-188 Germanium Metal PNP g R6 60 Mixed ™ 1K ohms-8.2K ohms £1.00
5 AC176 Germanium Metal NPN 5 of each value: R7 60 Mixed jw 10K ohms-82K ohms £1.00
5 0C44-45 Germanium PNP 470pf, 560pf, 680pf, 820pf, 1000pf, | R8 60 Mixed 3w 100K ohms-1M £1.00
g ;Ip?;aa;UTAG Unij%mclion Plastic 1500pf 2200pf 3300pf £1.00 ) —
F.E.T. &0 N . N . *
B o e L MC4 35 miniature ceramic capacitors: TANTALUM BEAD CAPACITORS
2 BD131 T0126  Plastic NPN 5 of each value: P
J o 470001, 6800, OTuf, O15uf, 022uf | 391 SIS RN 41t worie
100 TOTAL 033uf. .047uf. - £1.00 J 403 0.33uf 16v £0.11 416 .1uF 35v £0.12
All devices — brand new and full spec as per device coding. 1 404 0.47uF16v £0.11 417 22uF 35v £0.12
gata aT%Ieaq' 8u|l de;:aziI; iggluded in pak. SPEAKERS 405 0.68uF 16v £0.11 418 33uF 35v £0.12
ormal Retail Value £23. 406  1.0uf 16: £0.11 419 47uF 35 £0.12
Our Special Offer Price £15.00 AND CROSSOVERS | a07 2.2uF 16 £012 420 6BUF 35¢ £0.12
408  3.3uf 16v £0.13 427 1.0uf 35v £0.12
- . 1901 Dome Tweeter 34" 8 ohms 50w £€3.20
Beginners Pak: No. 2 1561 Bom oty sCimraS 3 & w20 e g
100 Rectifiers, SCR's, Triacs, B Ao Qe £3.80 | 411 100uF16v  £0.16 423 4.7uF 35 £0.18
Diodes 1802 2 way crossover 40w 8 ohms £2.70 :]I:Z! gggu: ]'gv gggg 425 6.8uFF35v :ggg
. 1906 3 60w 8 oh £3.50 X v . 426 10.0uf 35 .
20°IN4001-1N4007 1AM Silcon Rocifier 1907 Piero Tweeter | o onme £520 =Y e
IN5401-IN5407 3Amp Silicon Rectifier 1914  70mm 80 ohm speake £1.20
20 IN4148 Fast switch diodes Silicon 1915 70mm & ohm speaker £0.95 FAIRCHILD/
10 OA200 BAX13-6 General Purpose Diode Silicon 1916 56mm 8 ohm speaker £0.65
5 C106D Thyristor 400v T0202 Case 1917 24" 8 ohm speaker £0.75 DARLINGTONS
2 10Amp Triacs 400y T0220 Case solated Tab 1918 2:” 64 ohm speaker £0.82 TYPE Pol VCEQO VCBO I.C. HFE CASE £
2 4Amp Triacs 400y TO220 Case Non-isolated Tab 1919 5"‘ whoofer 4 ohms 10w £3.9 N 155 4
10 Assorted 3Amp Thyristors 50-600voits T064-TO66 Case 1920 5% whoofer 8 ohms 10w €390 | 2N6052 PNP 100v ~100v 12A 750-18K TO3 1.50
5 Assorted 1Amp Thyristors 50-600volts TO39 Case 1921 5;" Duat cone wide range 8 ohms £5.80 2N6282 NPN 60v 80v 20A 750-18K TO3 1.25
6 OAB1-91 General Purpose Germanium Diodes 1922 8" Dual cone long throw 8 ohms 15w £4.84 | MJ3000 NPN 60v 60v 10A 1KMN  TO3 1.00
o TR 1923 8" whoofer dual 4 +8 ohms rubber edge 20w £7.80 | sggago NPN gm ng 10A 1000 Toggo 0.90
S L = SE9031 NPN 80v  80v  10A 1000 T0220 0.95
Al devi d ful d i SE9304 NPN 80v 8O 10A 1000  TO3 0.95
included. brand new and ful spec Data and lead out detals DIL SOCKETS SE9305 NPN 100v 100y 10A 1000  T03 1.00
gormsal R_ellag'\'/ah’;e_t1z:|qlow 1601 8Pin £0.09 SE9401 PNP -80v 80v 10A 1000 T0220 1.10
r ecClal r P .
piopeo e | 1602 14Pin £0.11 1606 22Pin go24 | TIPIIS DNP OO OO R e 102200
1603 16 Pin £0.12 1607 24Pin £0.28 | T)p120 NPN 6Ov  60v  5A 1K 10220 0.60
UNTESTED 1604 18 Pin £0.18 1608 28Pin £032 | 10130 NPN 80v  80v  BA 1K s soMRdes
SEMICONDUCTOR PAKS 1605 20 Pin £0.20 1609 40Pin £0.36 | Tp122 NPN 100v  100v BA 1K 10220 0.68
U1 150 germ Gold Bonded Drodes OA47 £100 |———  —— — - — m}gg ,5:,': ?ga '?85 g: 15 $g§§g g-j’lg
U2 150 germ point contact diodes OA81 £1.00 - H J ¥ b
U3 150 Silicon G.P. 200mA Diodes 0A200 £1.00 LATE ADDI._:‘_ION_S ngh current
U4 150 Silicon Fast Switch Diodes IN4148 £1.00 ransistors
US 25 Stud type Silicon Rectifiers up to 10A £1.00 VCEO VCBO 1.C. Max POWE',‘ SUPPLIES
U6 10 SCR's 5Am- TO66 £1.00 | gFT32 60 80 34 £0.60 Y R Al & I el Eaive
u7 40 Sil Trans NPN TO18 Case BC107/8/9 £1.00 BFT33 80 100 3A £0.62 -AC daptorta/yAZive ts 2.7/
UB 40 Sil Trans PNP TO18 Case BC177/8/9 £1.00 BFT34 100 120 3A £0.65
U9 40 Sit Trans NPN TO18 Case 2N706] £100 | BFT37 100 120 3A £0.95 CABINETS
U10 40 Sit Trans NPN TO5/39 2N697/2N1711 £1.00 139 Teak 30 Case £7.00
U11 40 Sil Trans PNP T05/39 2N2905/1132 £1.00 RPYY76A infra Red Detector £0.85 l 140 Teak 60 Case £9.50
U12 30 Sil Trans NPN TO39 BFY51-BC141 £1.00 ———— -
U13 305l Trans PNP TO39 BC160-161 etc £1.00 Access and Barclaycards accepted — just telephone our Orderline — Ware {STD 0920) 3182.
U14 10 Sil Trans NPN TO3 2N3055 £1.00 All prices exclude V.A.T., add 50 ostage per order. Terms: CW.0., ch Postal Ord
U15 10 Sil Trans NPN T0220 TIP29-31-33 £1.00 pbl Bi-Pak dd bel P [ ge p O, Choemes, Pesiel] Qs
016 10Sil Trans PNP T0220 TIP30-32-34 £1.00 | Payable to Bi-Pak at addresses below.
U17 30 Sil Trans NPN TO39 High Vits. BF258/115  £1.00 BARGUNCARD
U18 40 Sil Trans T092 BC237/8 £1.00 4 .
U19 40 Sil Trans T092 BC251 £1.00 Fo B
U20 40 Sit Trans NPN TO92 BC183-4 £1.00 i
U21 40 Sil Trans PNP T092 BC257 BC212L £1.00 vm
Code No's mentioned above are given as a guide to the type of
device in the pak. The devices themselves are normally |
unmarked -
ELECTROLYTIC SEMICONDUCTORS
PAKS Dept. PE4, P.O. BOX 6, WARE, HERTS.
O fe (] (710 Coe T 63 (0 iy Gikcr] Ol Tel: Ware (STD 0920) 3442. Telex: 817861.
EC1 Values from 46mfD-10mFD £1.00 H
EC2 Values from 10mFD-100mFD £1.00 G.lr? No. 3887006
EC3JVaiTesiiom]l COMERLIOCORAD £iioo Visit our shop at: 3, Baldock St, Ware, Herts.
——
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THE REMOTE TANTROL
STORY L= o
Sy -

6 x 555 1.00 LEDsO0.2" 15 x BC182 1.00 ONEE UPON A TIME, it you wanted to fon!rol any equipment remotely you had to buy a dozen
logic ICs. chase around the shops for crystals and expensive ultrasonic transducers and then spend a
6x741 .90 10 each red, green, yellow 2.50 15 x BC212 1.00 few days %ening the unit to work. Then one day TK began stocking a new system. All you required
1C Sockets LM3915 + 10-element LED 4 « C106D SCR 1.10| was one IC, a couple of transistars, resistors and a keyboard for the transmitter and a couple of ICs
. ) pius a few capacitors for the receiver, togive you up 10 16 on/off {digital) outputs or 10 channets plus
15x 8pin 1.00 display 3.20 6 x CD4011 (CMOS) 1.00 (hrgg anal;:gue (0-10V) outputs. The SLA30 transmitter/encoder accepts inputs from a keyboard {up
. o . 1 to way} and encodes these into a pulse train which may be transmitted using infra red, ultrasonic,
12x14pin 1.00 Liquid Crystal Display, 3% Voltage Regulators radio or even wire links. For the receiver you may use the SL48O pre-amplifier if you want an infra red
10x 16 pin 1.00 .5" digits, d.i.l. 4.00 2 « 7805 1.00 | iink or a suitable pre-amplifier for ultrasonic or radio links, and one of the ML920 series decoders
2 9!ts, I de n the number and type of outputs required. The only adjustment you need to make is to
8x18pin 1.00 2xTIC226D 8A/400V Triacs 1.00 2 x 7812 o0 M&mq thatsall.
6x 22 pin 1.00 2 xTIC236D 12A/400V Triacs 1.35 2x 7815 1.00 || LD271 IR Emitting Diode fo.:ig ML926 18-channei receiver. 4 momentary binary
outputs £1.40

BONUS: A further 5% discount if you buy the lot. (24.75 « VAT). \S! F‘:‘ge"f’ Photodiode Detector  £0,

ARE YOU SITTING COMFORTABLY?

’ 4 ML928 18-channel receiver, 4 iatched binary
$L490 32 Command Encoder/ ) - Q%IDMS . .£1.40
l,ran;mqﬁgr § ..£2.40  MtL929 ~Channel receiver, 4 fatched binary

-channel receiver £1.40

WOz T - P— 11T ——
Our new TDR300K Toucg Dirgmer Kit A 3 analogue outputs £4.20 Clip on Plastic Reflector for IR LEDs. increases
will ensure that you are. Based on our = =% range PE————— [
highly successiuvl TD300K touch con- MEW ML925. A decoder designed for model7toy Confr(;rprovumg a 2-speed drive motor and mzrée
trolled dimmer kit. the TOR300K in position latched steering system or a vehicle with momentary action steering and a third motor, eg.
corporates an infra red receiver. enabl- / gun turret. winch, etc. Qutputs also available for other facilities such as horn, turn indicators,
ing the lamp brightness to be varied and ~ | headlights, etc. £2.10.

switched on or off by touch or remotaly To make things EVEN EASIER, we have designed several new kits:-
by means of a smali hand held \’“ MK6 Simple Infra Red TRANSMITTER. A pulsed infra red source which comes complete
transmitier = with a hand held plastic box. Requires a 9V battery. £4.20
The complete kit, which includes easy to K Pemiorirm PR E & @ channel.range approximately s powered with a triac
folow insptruc(ions, will fitinto a plas(yer / ouép:.n toAsw{mch Iolads up to 50?2,/\/030( 240V ac, but can be modified for use with 5 to 15V dc supplies
th b d the plastic front plate has andtransistor or relay outputs, £3.00
ggpme(a?:):zs (oetx?uch,lgnrs?;in% c:m< ‘Iln years to come evervonel “SPECIAL PRItE'XYWK‘&PanJW7 together. Order as RCS00K. £12.50
let E is inctuded to will be selling remote control h
geﬁpeyzal!%‘{:al;ig:snv?ﬁgr\lsir: lh: deark‘ = /:ﬁmmers, but you can have your on{( 8-2x1.3 cms and feqtl).llres a 9V (PP3} ba(.terwas.S
I TDR30O0K kit now for ONLY MRS 4-Way KEYBOARD. For use with the MKE ki, {5 make & 4-channel remote control
£14.30 for the dimmer unit and transmitter. For use with ML926 or ML928 Based Receivers. £1.90
£4.20 for the transmitter. For the more MK10 16-Way KEYBOARD. For use with the MK8 kit. to generate 16 different codes for decoding
athletic of you. the TDK300K by the ML328 or ML926 receiver (MK 12) Kit.£5.40
Touchdimmer kit is still available at MK11 10 On-Off Channel IR RECEIVER with three analogue outputs (0-10V) for controlling such
_£6.50 and the TDE/K Extension kit, for functions as lamp brightness, volume. tone, etc. Other functions include an on/standby output and a
2-way switching etc., is £2.00. toggle outp'u!. whzicgomay be used for sound muting. Based on ML922 decoder IC. Includes its own
. mains supply. £12.
O 024 50p PEPand 15% | maK12 ' T6-Channel IR RECEIVER For use with the MKB kit with 16 on/off outputs which with
1A . further interface circuitry, such as relays or triacs, will switch up to 16 items of equizpmem on or off

remotety. Qutputs ma ched or momentary, depending on whether the ML926 or ML928 is
specified. Includes jleOwn maihg supply. £41.95. - -
MK1 Tl —Wa\\ EYBOARD /For use with MK8 and MK kits. Transmits programine step + and
logue - and ~hormlise analogue outputs, and on/standby. £4.35 )
NoW®you can buy all the components you require for youcinfra_red syslem_gu:m‘hplete kits from one
supplier. at unibeatabie prices. and live hapgily ever after. &

ALL COMPONENTS ARE BRAND NEW AND TO SPEé|F|CAT|ON. ADD:50p P&P and 5% VAT TO
TOTAL. OVERSEAS CUSTOMERS ADD £1.50 (Europe) £4 (elsewhere) for, P&P

Send sae for price list and with alt-enquiries. Callers welcome 9:30-5.00 {Mon-Fri}
10004 00 ISaL.). [oe e o 1]
- VISA
K Electronics =—

——
(P.E.), 11 Boston Road, Londory |
W7 3SJ. TEL. 01—5_79 9794

MK8  Code Infra Red TRANSMITTER. Based on the SL490, the kit includes 2 IR LEDs, measures

The CT40CO has been designed 1o preset the state {on or off} of four
outputs at four times per day for up to 7 days in advance. enabling
the unit to control tape recorders, appliances, centrai heating. lights,
etc. The times are set on a 0.1” high red LED display by means of a
keyboard and the output states are displayed on four LEDs. Each
output can switch up to 20mA a1 9V. For mains loads use our Solid
State Relay Kit {MK2). The kit includes a PCB, keyswitches, i.C.. 4
digit LED display. transformer. plus all other components and a
screen printed and drilted box which can also accommodate up to 4
Solid State Relay Kits

£25.25 S oo Biack

Be it a career, hobby or @ interest, like it or not the Silicon Chip
will revolutionise every human activity over the next ten years.

Knowledge of its operation and its use is vital. Knowledge you
can attain, through us, in simple, easy to understand stages.

Learn the technology of the future today in your own home.

MASTER ELECTRONICS &5 s

® Building an oscilloscope. @ Recognition of components.

@ Understanding circuit diagrams. ® Handling all types Solid State ‘Chips’.

@ Carry out over 40 experiments on basic circuits and on digital electronics.

® Testing and servicing of Radio, T.V., Hi-Fi and all types of modern
computerised equipment.

MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK - THEIR ‘LANGUAGE’ AND HOW TO DO PROGRAMS.
® Complete Home Study library. ~ ® Special educational Mini-

Computer supplied ready for use. @ Self Test program exercise. - — —— — — — — — — — .~ __ =
@ Services of skilled tutor available. [T Please sand your FREE brachure 1am nterested in

MASTER THE REST F = e o

n Name COMPUTER TECHNOLOGY
E nnnnn

@ Radio Amateurs Licence. @ Logic/Digital techniques. E

® Examination courses (City & Guilds etc.) in electronics.

@ Semi-conductor technology.

@ Kits for Signal Generators — Digital Meters etc.

)THER SUBJECTS
please state your interest)

: PE/4/813

BRITISH NATIONAL RACIO & ELECTRONICS SCHOOL

BLOCK CAPS PLEASE

l
l
l
d
ll
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3 CHANNEL SOUND/LIGHT
CHASER

LB31000SLC

e A

o A i b o
TE .
e T
L > A high performance

sound 1o light system which
automatically swiiches to a chase when the music

STEREO DISCO MIXER/PREAMP

Magnetic or ceramic deck
versions — please state

All the requirements of a stereo disco preamp on one
board left and nght deck mixers/tone controls/mic

ceases. Super sensitive with an antyin cir-
cuiy, the unit will operate trom practically any amp
and control up to 1,000W/channel, 5Hz to 70K Con-
trols bat ivil speed.

mixar auto fade over decks/and P.f L The
unit can be used with either LB100/150/250.

Full setof pors — £8.63

3 CHANNEL SOUND/LIGHT
LB31000SL

£22.70

All the advantages
of the SLC without chase
Controls bass/mid/ireble/master sensitivity

LBPA2

£17.20

A four channel mixer
and tone stage for mics
guitars etc Can be
used with any LB amps
Set of pots £2.74,

LBPA1

£19.50

A stereo hi-fi preamp
and tone stage for mag.
p u/1ape/tuner etc

Set of pots £3.27.

2/4/8 CHANNEL CHASER

LB8100OLC
-
~ *
mﬁ: \‘,ﬁ; t g
A

£28.00 o

An all logic chaser system

for use with up to 8 channels

at 1,000 watts each Faciies include footswitch
tngger and module cascading (16 24 32 channel.
atc ), chase speed and re-cycle delay

3-WAY ACTIVE CROSSOVE
LBACO!

£17.90

LBPSU1

£7.20

Bass/mid/treble

active crossover with

stage booster) Available with crossover points of 200

or 300H2 and 2K or 3KHz (please specityl LBPSU1
supply for LBACOT. (1 or 2).

4 CHANNEL SEQUENCER

LB41000LS

£19.20

A 4 channel sequence generator
for banks of lamps up to 1.000W per channel Twa
speed controls cross effect 10 provide settings
between seconds and rapid burst

POWER AMPLIFIERS

Tough dealing power amps for use in sound systems
Open/shart circunt protection and fused. Heavy gauge
heatsinks and rugged o/p devices (all operate down 10
4 ohms)

25WRMS. | 100W RMS| 150W RMS| 260W RMS
20H10 60K | SHrto 25K | SHrto 25K | SHzto 25K
007%THD | O1%THO [ 01%THO | OI%THD
960B S/ | 110DBS/N | 1100BSN | 11008 SN
1825 18100 LB150 18250
£11.20 | £19.70 | £29.20 | £43.50

Note all models are available with either 500mV or
775mV sensitvity Please state when ordenng

LBRLD1

> F 4
b 2 £6.20

A de thump unit tor use with any LB power amps

1 AND 3 CHANNEL DIMMERS
LB31000LD

LB31000LD

£16.20

Single channel version
ts1ioooo £7.20

Power dimnier units for theatre/siage apphications up
to 1,000W per channel. with on board suppressing
The unit 1s also available without rotary pots for use
with sliders —

LB31000LD (no pots) £15.00 Shders 75p _each

ROPE LIGHTS/DRIVER
LB41000LC-S

£24.20

24 teet ropes
Red/Yellow
Blue/Green

ROPE LIGHTS

£45.40

A four channel chaser up to 1,000W per channel with
a sound trigger facility. The music nput signal
modulates the speed of the chase giving an excellent
sound/light effect The unit will control up to 10 ropes
weith chase spead and tngger level contro!

* POWER AMP
POWER SUPPLIES

LB25PS LB100PS LB150PS LB250PS
£1120 | £1620 | £19.00 | £26.50
PP£120 PP €140 PP £140 PP £170

AR 4t PIEZO

HORNS

) £5.75

P/P 50p

L * - W} .

CELESTION LOUDSPEAKERS
(ALL STANDARD CONE 8 OHMS)

610-50 61285 612100 615100
110 inch 50w | (12 inch 85w | 112 mnch 100W3 |15 nch 100W)
£14.70 [ £20.70 | £2645 | £3645

eperrn | peer7o | eperio | mpe200

NEW — MIN! MODULES — NEW

Ingeniously designed muni pre-amphfier “buiding

blocks for use 1 music and P A applications. You

choase the type and number of units you require for

your particular system and mount each module via its

control direct onto your panel

LBMM1 Pre-amp for mics guitars etc

LBMM2Z Mixer for up to 6 LBMM1/2/3/4/5

LBMM3 Bass/boost/cut for either LBMM1/2/3/4/8

LBMM4 Mid-boosycut for either LBMM1/2/3/4/5

LBMM5 Trebie boost/cut for either LBMM1/2/3/4/5

LBPSU1 + 15V supply for up 1o 12 modules

LBPSU + 15V regulated for up to 50 modules

MM1 £4.50: MM2 £520; MM3 £5.70. MM4

£5.70: MMB £6.70; PSU1 £7.20; APSU £14.50.

Discount 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
CRO 3EB. Tel. 01-689 4138

Each module 1s manufactured from the highest quably
components tully tested, supphed with a connection
and circuit diagram and guaranteed for twelve
months

All prices shown are VAT inclusive Please include
50p posypacking except where indwidually stated To
mail order send cheque/P D /registered
cash or Access number COD service £1 extra
For the new Autumn catalogue send 50p (Full
spec shawn)

PLEASE NOTE THIS COMPANY HAS NO CONNECTION WITH

LB ELECTRONICS OF HILLINGOON

Toroidal

TRANSFORMERS
IN A RANGE OF

16

TYPES

We use advanced winding technology to make our toroidal uansformers. They
have only half the weight and height of their laminated equivalents and are
appreciably more effictent. Our toroidals cost virtually the same as the older types
which they are rapidly replacing. Induced hum s reduced by afactorof ten.
Supplied with rigid mounting kit with centre bolt, steel and neoprene washers.

wagniossks  E4.11

(+£1.20p.p. +0.89 VAT)

30va

160va worgn 1555 £8.88

(+£1.80p.p. +£1.60 VAT)

SECONDARY SECONDARY SECONDARY SECONDARY

TYPE RMSVOLTS RMSCURRENT | TYPE RMSVOLTS RMS CURRENT
1X010 6+6 2.50 5X012 12+12 6.66
1X011 9+9 1.68 5X013 15+15 5.33
1X012 12+12 1.25 5X014 18+18 4.4
1X013 15+15 1.00 5X015 22+22 3.63
1X014 18+ 18 0.83 5X016 25+25 3.20
1X015 22+22 0.68 5X017 30+30 2.66
1X016 25+25 0.60 5X018 35+35 2.28
1X017 30+30 0.50 5X028 1 1.45
5X029 220 0.72
80mm dia. x 35mm 5X030 240 0.66

50v: Weight 0.9 Kg £5. 19

(+£1.30p.p. +0.97 VAT)

2X010 6+6 4.16
2X011 9+9 2.17
2X012 12+12 2.08
2X013 15+ 15 1.68
2X014 18+18 1.38
2X015 22+22 1.13
2X016 25+25 1.00
2X017 30+30 0.83
2X028 0.45
2X029 220 0.22
2X030 240 0.20

90mm dia. x 30mm

£5.76

[--]
[—
<
=

Wewght | Kg
(+£1.50p.p. +£1.09 VAT)
3X010 6+6 6.64
3X011 9+9 4.44
3X012 12+12 3.33
3X013 15+15 2.66
3X014 18+ 18 2.22
3X015 22+22 1.81
3X016 25+25 1.60
3X017 30+30 1.33
3X028 110 0.72
3X029 220 0.36
3X030 240 0.33

120vz %g;hiilfé);::mm £6.12

(+£1.60p.p. +£1.25 VAT)

4X010 6+6 10.00
4X011 9+9 6.66
4X012 12+12 5.00
4X013 15+15 4.00
4X014 18+ 18 3.33
4X015 22+22 2.72
4X016 25+25 2.40
4X01 30+30 2.00
4X028 11 1.09
4X029 220 0.54
4X030 240 0.50

225w wergnizzxg - £10.59

(+£1.90p.p. +£1.87 VAT)

@
b3
2
A
b
OrNrLW s NS

OO wNmIT—b
QIO o o e LY O e (Y

K030 240

300va wognzerg  £12.21

(+£2.00p.p. +£2.14 VAT)

7X016 25+25 6.00
017 30+30 5.00
7X018 35+35 4.28
02 40 +40 3.75
025 45+45 3.33
110 2.72

029 220 1.36
X030 240 1.25

500w wegniro - £16.35

(£2.10p.p. +£2.77 VAT)

017 30+30 8.33
018 35+35 7.14
026 40 +40 6.25
025 45+ 45 5.55
033 50 +50 5.00
(028 110 4.54
(029 220 2.27
(030 240 2.08

¢ L.L.P. TOROIDAL TRANSFORMERS
ARE GURRANTEED FOR 5 YERRS

CHOICE OF 3 PRIMARY INPUTS
1.L.P. Toroidal Transformers are available in choice of 110V, 220V, 240V, coded as

follows: (Secondaries can be connected in
For 110V Primary insert 01n place of “X'"in
For 220V Pnmary (Europe)nsert 1 1n place
For 240V Pnmary (U.K.)insen 2 in place of *

series or parallel)
type number.

of "X'in type number.
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 Enciose cheque/Postal Order/Money Order

Electronics Ltd or quote
account No. To gzy Cc.0.
Also available

ableto LLP.
our ACCESS or BARCLAYCARD
. add £ extra to TOTAL value of order.

m ELECTROVALUE and MARSHALLS.

B ) B BP TRANSFORMERS

A division of 1.L.P. ELECTRONICS LTD.
FREEPOST T2 GRAHAM BELL HOUSE ROPER CLOSE

CANTERBURY CT2 7EP

Phone {0227) 54778 Technical (0227) 64723 Telex 965 780
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HIGH POWER MODULE KITS
125 WATT MODEL £10.50 plus £1.15 p&p (lllustrated) @

200 WATT MODEL £14.95 ;.. 11155

SPECIFICATIONS

Max. Output power 125 watt RMS

Operating voltage {0C) 50-80 Max.
Loads 4-16 ohms
Frequency response measured at 100 watts 25H1-20KHz
Sensitivity for 100 watts 400mvV @ 47K
Typical TH.D. @ 50 watts 4 ohms load 01%

Dimensions 205x 90 and 190 x 36 mm
The P.E. power amp kit is a module for high power applications —
disco units, guitar amplitiers, 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,
resuit, a igh powered rugged unit. The PC Board is backprinted,
etched and ready to drill for ease of construction. and the

aluminium chasis is preformed and ready to use. Supplied with afl
parts, circuit diagrams and instructions.

ACCESSORIES

Suitable LS coupling efectrolytic for
125W model

Suitable LS coupling eiectrolytic for
200W mode!

Suitable Mains Power Supply Unit
for 125W model

Suitable Twin Transformer Power
Supply for 200W model

£ 1-00 plus 25p p&p
£1.25 ...
€£7.50 .06
£ 13- 95 plus £4.00 p&p

PRACTICAL ELECTRONICS |

CAR RAD'O K'T {Constructors pack 7)

2WAVE BAND MW LW
“ Easy to build * 5 push button tuning
* Modern styling design * All new unused components
° 6 watt outpyt * Ready etched & punched P.C.B.

“ Incorporates suppression circuits * Now with tape input socket

All the electronic components to build the radio, you supply anly
the wire and soider as featured in the Practical Electronics March
1ssue. Features: Pre-set tuning with live 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 fastia.

The P.E Traveiter has a 6 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 a Bird
pre-atigned push button wning unit. The radia fits easily in or

under dashboards £1 0 50
.

Complete with instructions
plus £2.00 p&p

CONSTRUCTORS PACK 7A

Suitable stainless stee! fully retractable locking aenal and

speaker {approx. 6" x 4"} is per pack.
available as a kit complete £1 .95 php £1.15

.
® » ¥ @

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo
jack socket. Functions switch for mic magnetic and crystal pickups, tape
and auxiliary. Rear pane! teatures 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

reaoy 1o PLay £32.90 5.,

HI FI STEREO
AMPLIFIER
MODULES

@ Mullard LP 1183 buitt preamalifier suitable tor ceramic and
auxiliary inputs. £1.85 plus 70p p&p.

@ Mullard LP1184 built preamplifier suitable for magnetic/ceramic
and auxiliary inputs. £4.95 plus 80p p&p

® Matching 1.C. 10 + 10 Stereo Power amplitier kit. £3.95
plus £1.15 plp

@ Matching power supply kit with transformer. £3.00 plus £1 96 p&p

® Matching set of 4 slider controls complete with knobs for bass.
treble and volumes. £1.70 plus 80p p&p.

® Complete with application notes.

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

plus £2.90 p&p

10+10 WATT
STEREO AMPLIFIER KIT

@ Featuring latest SGS/ATES TDA 2006 10 watt output i C.'s
with in-built thermal and short circuit protection.
® Muliard Stereo Preamplifier modute.
@ Attractive biack vinyl finish cabinet. Size 8" x 8% x 3%” approx.
® Converts to a 20 watt Bisco amplifier,

To complete you just supply connecting wire and solder. Features
include din input sockets for ceramic cartridge, microphone, tape or
tuner. Outpuls—lape speakers and headphones. By the press of a
button it transforms into a 20 watt mono disc amplifier with twin deck
mixing. The kit incorporates a Mutiard LP1183 pre-amp module, plus
power amplitier assembly kit and mains power supply. Also featured

4 slider level controls, rotary bass and trebte controls and 6 push button
switches. Silver finish fascia panel with matching knobs and contrasting
ready made black wnyl finish cabinet and ready made metal wark. For
further information instructions are available price 50p. Free with kit.

SPECIFICATIONS

Suitable for 4 to 8 ohms speakers
Frequency responce  40Hz — 20KHz
Input Sensitivity P.U. 150mV Aux. 200mV Mic. 1.5mV
Tone controls Bass + 12db @ 60Hz
Treble + 12db @ 10KHz
1% typically @ 4 watts
220-250 volts 50Hz

Distortion
Mains supply "' .
BSR chassis record deck with manual set -
down and return. complete with stereo ceramic

cartridge. £8.50 plus £3.15 p&p

when purchased with amplifier

Available separately £10.50 plus £3.16 p&p

5
'

Ve . - ‘*d" -
8 SPEAKER KIT 2 g aporox. twin tone domestic use

speakers. £4.75 per stereo pair plus £1.70 p&p when purchased with
amplitier. Available separately £6.75 plus £1.70 p&p

STEREO MAGNETIC PRE-AMP
CUNVEHSIUN KIT All components including P C.B. to

convert your ceramic input on the 10+ 10 amp to magnetic. £2.00 when
purchased with kit leatured above. £4.00 separately inc. p&p.

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

ACTON: Mail Order onty. No callers
ALL PRICES INCLUDE VAT AT 15%
All items subject to availability. Price correct at
5.2.81 and subject to change without notice.
For further infarmation send for instructions
20p plus stamped addressed envelope.
NOTE:  Goods despatched te mainland and N. Iretand onty.
RTVC LTD. reserve the right to alter, update
or improve their products without notice.

/
1

STEREO DISCO PREAMPLIFIER

matching above modules, suitable for twin deck mixing with P.F {
output and Mic/Tape input.
Ready built, ready to play with circuit

duwram and spnicaron rates o s £ ] Qg g
100 WATT  _J;
mono bisco ) H [T 22
AMPLIFIER '

Brushed aluminiwm fascra and rotary cnmvuls

Size approx 14" x 4" x 10%. Five vertical slide

controls, master valume, tape lever), mic fevel, deck

level, PLUS INTER DECK FADER lor perfect gradvated change
from record deck No. 1 to No. 2, or vice versa. Pre fade leve!

controls (PRL) lets YOU hear next dist betore £7 6 0 0
L ]

fading it in. VU meter monitors output level
plus £4.60 p&p

Qutput 100 watts RMS 200 watts peak.
50 WATT MONO DISCO AMPLIFIER

Size appox 13%" x 5% " x 6% " 50 watts rms 100 watts peak
output. Big features intlude two disc inputs, both for ceramic
cartridges. tape input and microphone input. Level mixing controls
fitted with integral
push-pull switches.
Independent bass
and treble controls
and master volume

£30.60 . '

plus £3.68 p&p

BSR Manual single play

record deck with auto return and
cueing lever, Fitted with stereo
ceramic cartridge 2 speeds with 45
rpm spindle adaptor ideaily suited
for home or disco use

£12.25.7%..
PHILLIPS RECORD PLAYER

DECK Hi Fi record player deck, 2 speed,
Size approx 15%" x 12'/a" damped cueing. auto shut-oft, belt

/- T € drive with floating sub chassis to
- %)

minimise acoustic feedback. Com-
S

Size approx 13" x 11"

plete with GP401 stereo magnetic
cartndge —L/MITED STOCK.
UNBEATABLE OFFER AT

£2 7 5 0 complete
. plus £3.16 p&p

Parsonal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 9.30am-5.30pm. Closed sl day Thursday ACTON: Maii Order only. No callers GoODS OESPATCMED TO MAINLANO AND M IRELAND ONLY
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A GOOD CASE ...

HOSE of you who have already

looked further into your copy will by
now be aware that our May issue is a
very special one (others turn to page
36—when you have finished this piece
please!) When planning our free case
one of our intentions-was to present as
wide a variety of digital projects to fitin
the case as possible. Another factor
that influenced our decision to go
ahead with this rather expensive gift, in
the face of the present recession, was
the relatively simple construction of
each project.

The use of what is probably the first
of a new generation of panel meters
has resulted in very high perfor-
mance projects which are not expen-
sive, are readily constructed and neatly
housed. The free case was designed
especially for PE by Lascar Electronics
and, as far as we know, is the only case
of this type available in the UK at the
present time. Because you will get one
free you will save over £2-00 on the
project cost and our DPM Special Offer
will save you a further £3-00 on the
normal price.

Taking all these factors into account
we believe that we can appeal to the

widest possible range of readership
and thus make the most of our primary
intention—to sell more copies. Yes, it's
a hard world and we do publish to
make money, although we can easily
jose sight of that fact in our enthusiasm
for electronics and for PE in particular.
Of course we believe PE is excellent
value for money anyway, but on this
special occasion it will be even more
attractive, so please make sure of your
copy by ordering it now.

...LAID BEAR!

Having just worked our way through
that lot of (hopefully) logical thinking
and confidently believing we can in-
troduce some new readers to PE, we
received the following letter trusted to
the tender care of a Paddington Bear
envelope:

“Dear Sir or Madam,

In November 1974's Practical Elec-
tronics you published the ''PE
Minisonic” by G. D. Shaw.

My dad has a collection of your
magazines, but unfortunately has not
got all the parts. So could you please
send me the circuit diagram for this
very good battery operated synthesiser.

| enclose a stamped addressed en-
velope for your reply. )
Yours sincerely,
Robert Brooks.
PS. | am twelve years old.”

Thank you Robert for an excellent
letter, unlike many older readers you
have given your name and address
clearly—you’d be surprised how many
pecple forget all, or part of it—supplied
a stamped addressed (Paddington)
envelope-—without any marmalade on
it—set out your letter clearly, kept to
one subject and even given us a little
praise—all others please follow
Robert’'s example.

The only thing that worries us is
why do we bother about easy to build
projects to interest new readers if you
are building the PE Minisonic at the
age of 12? You have just messed up all
that logical thinking!

We would be interested in hearing
from other young readers, we cannot
promise to answer all the letters, but
why not tell us how you first started
reading PE and what type of projects
and articles you like.

Mike Kenward
PS. I'm not telling you my age.
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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 and p.c.b.s are usually
available from advertisers; where we antici-
pate difficulties a source will be suggested.
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Back Numbers

Copies of some 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, QOakfield House, Perrymount Road,
Haywards Heath, West Sussex RH 16 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. Al
quoted prices are those at the
time of going to press.

by
David
Shortland

BUDGET VICE

This portable bench vice. pictured below. is
now available from Home Radio. The jaws
open to a maximum of 32mm and it can be fit
ted to benches up to 24mm thick. so it should
be suitable for most light constructional work.

The price including VAT and p&p is £3-87.

Home Radio (Components) Ltd, PO Box
92, 215 London Road, Mitcham, Surrey (01
543 5659)

DRILLMASTER
Two new mini drills ideal for use with our
minidrill p.s.u. are being marketed by
Microflame together with a complete range of
accessories which include a drill stand with a
built in magnifying glass.

The junior model features a detachable

18

and
Jasper
Scott

chuck finger shicld for close control and the
chuck itself has four precision cut steel collets
(0-6, 1-2. 1-8 and 2-4mm). An automatic
3-jaw chuck is available as an optional extra.

I'he senior model is supplied with an
automatic 3-jaw chuck and a precision chuck
with 5§ collets is available as an optional extra
(0-6.1-2.1-8.2-4 and 3-2mm).

The price of the junior model is £10-00 and
the senior model is £17-35. All prices exclude
VAT and p&p.

Microflame (UK) Limited, Vinces Road,
Diss, Norfolk (0379 4813).

SOAR DFM

Many people who consider digital frequency
meters just too expensive to be considered for
inclusion in their range of test equipment will
be interested to hear about the Soar DFM.
The importers of this Japanese instrument
claim they have done so because of the non-
availability of a low priced high quality UK
meter.

.

The unit which measures only
100x32x120mm has a frequency range of
I0Hz to 50MHz and can measure up to
500MHz with a prescaler. Powered by either 4
penlight batteries or an external d.c. supply (8
to [1V) the instrument has a 4 digit display
and a resolution of 10Hz/10kHz with a max-
imum input of 20V.

The DFM is priced at £39-99 including
VAT. For £43.58 the DFM is available with
batteries. input lead carriage and insurance.

Holdings, Mincing Lane, Darwen Street,
Blackburn BB2 2AF (0254 59595).

KITS FOR BEGINNERS

A range of simple chip based hobby kits with
step-by-step instructions has been introduced
by OK Machine & Tool. OK say that the kits
are suitable for 12 year olds upwards, with
descriptions of the various terms and compo-
nents used in electronics included in the in-
structions. Once assembled. the kits fit into
their original plastic packaging containers.

Five kits are available, Quick Reaction
(£5-80). Electronic Dice (£7-98), Digital
Roulette (£8-60), Morse Code (£3-99) and
Electronic Organ (£6:70). All prices include
VAT and p&p and items are available by mail
order or by placing a credit card order over
the telephone. Prices do not cover batteries or
tools.

OK Machine & Tool (UK) Ltd., Dutton
Lane, Eastleigh, Hants SOS5 4AA (0703
610944)
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CATALOGUES
Howard Associates have just released a short
form catalogue which covers a range of PE
projects such as the Solid State Car Instru-
ments, Speech Processor, 27/28MHz Conver-
ter. DFM, Sound Operated Switch and the
Dynamic Semiconductor Tester.

Part kits are available and Howard can also
provide individual component price lists.

The catalogue is available from Howard
Associates, 59 Oatlands Avenue, Weybridge,
Surrey KT13 9SU.

Another shortform catalogue just available
is from Lascar Electronics. It contains their
complete range of digital panel meters, coun-
ter timers and portable instruments. Also
listed is a 12/24hr clock module and l.c.d. and
l.e.d. thermometers which will measure tem-
peratures between —55° to +150°C with a
resolution of 0-1°C.

Lascar Electronics, Unit 1, Thomasin
Road, Basildon, Essex (0268 727383)

KEYBOARD CONSOLES

Boss Industrial Mouldings have recently in-
troduced three medium sized keyboard con-
soles into their BIM 7400 range. This range
now consists of six case sizes from 355 to
508mm wide by either 178 or 254mm deep
and with a rear panel depth of 102mm. The
front panel is inclined by 10 to 15 degrees for
easier key operation.

The consoles are of all aluminium construc-
tion and incorporate ventilation slots in both
rear and bottom panels with a gasket fitted
between the panels to reduce vibration.

Prices for the range are from £16-05 to
£26-33 excluding VAT.

Boss Industrial Mouldings Ltd., 2 Herne
Hill Road, London (01-737 2383).

DRAUGHTING AIDS

Constructors who like to produce their own
p.c.b.s will be interested in the latest range of
etch resistance transfers from Ace Mailtronix.
The transfers which include straight or curved
tracks. transistor, d.i.l. solid, oval, square and
terminal pads are available either in sets of five
sheets of a type or a mixed bag of six sheets
including an introduction sheet. The transfers
which are printed on 115x [05mm sheets are
available in a 1:1 scale for use directly onto
copper clad boards or in a 2:1 scale for those
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with photograpic reduction facilities, Ace can
also supply black crepe paper track tape in
various widths for constructors with UV light
boxes. )
For a free catalogue of the complete range
send a stamped addressed envelope (9x 4ins).
Ace Mailtronix Ltd., 3A Commercial
Street, Batley, West Yorkshire, WF17 5HJ.

AUDIO-SAFE

The latest protection system for cars is the
audio-safe unit which the makers claim makes
the unauthorised removal of an in-car enter-
tainment system virtually impossible.

The unit is a two part system: a base plate
which replaces the usual dashboard trim plate
and a cast aluminium cover that fits over the
equipment and is secured to the replacement

panel by means of an individual locking key.
When locked together access to the
mounting nuts, -securing the equipment, is
prevented. In fact the equipment itself cannot
be seen.
The audio-safe will sell for around £25-00
from retailers.

STORAGE CASES

A new range of component containers has
been added to the large range already carried
by Trade Aids. The containers which are
made of laminated board are light, strong and
easily folded flat for storage. They are
available in four sizes from 380x 100x 133mm

Bt =
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<

to 380x210x266mm with prices ranging from
24p 10 50p ex. VAT and p&p.

Trade Aids, 54-56 Hawkes Road,
Kingston upon Thames, Surrey, KT1 3FF.
(01-549 2137)

COLOUR PRINTER
Integrex have recently announced the in-
troduction of their new low cost impact
Colour Matrix Printer. model CX80.

Printing in 7 colours (with simple control
codes) and with 96 ASCII plus 64 graphics
characters in ROM, the CX80 is fully dot ad-

I —

ECKEx

dressable, has 15 user programmable charac-
ters together with double length and reverse
character printing.

The retail price is £895 plus VAT, and
further information is available from:

Integrex Ltd., Portwood Industrial Estate,
Church Gresley, Burton on Trent, Staffs.
(0283 215432)

FUELSTRETCHER

The latest in-car monitor is the Fuelstretcher Drive Computer which will give an instantaneous
m.p.g. indication as well as helping with route planning. record keeping and trip scheduling.

The computer processes and stores information received from the fuel flow and speed sensors.
This information which is given on a 4 digit l.e.d. display shows the driver how much fuel has been
used. elapsed time and distance travelled on a particular trip or on a weekly or monthly basis.

The makers claim the unit is as easy to install as a car stereo and should take no more than two
hours. All the motorist has to do is to fit the fuel sensor into the fuel line. speed sensor to the drive

shaft and then connect both to the computer unit.

The computer, complete with wiring, optional mounting bracket, instruction manual. fuel
flow and speed sensors can be obtained directly from EnviroSystems for just over £80-00.
EnviroSystems Ltd., Hampsfell Road, Grange-over-Sands, Cumbria, LA 11 6BE (044 84 4233).




ARE YOU
INTERESTED IN
ELECTRONICS?

THEN YOU SHOULD KNOW ABOUT VERO.

We manufacture a wide range of products for the electronics
industry and can make available to you a selection suitable
for project work. We offer you a large choice of Veroboard
and circuit board accessories, including the latest solderless
breadboard — VEROBLOC, which enables you to use those

valuable components time and time again. Use a piece
of Veroboard to save a successfully completed circuit and
choose a box or instrument case from our vast range to
give your project that professional touch

For further detailsand a
copy of the brochure please
fill in the coupon below,

Vero Electronics Ltd.
Retail Department.
Industrial Estate,
Chandlers Ford.
Hampshire. SO5 3ZR.
Tel. (042 15) 62829

Vero Hobbyist Brochure.
| enclose 40p. for package and postage

Name

Address

[
[
J
L--------_J
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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 @ |I.M.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.)

35/39 CHURCH STREET, WILMSLOW,
CHESHIRE
Tel: 0625 529599
FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC.

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

K* o/ FORGESTONE 500 TELETEXT

4 High quality colour television receiver
6 NEW INFRA-RED FULL FEATURE
‘{' REMOTE CONTROL TELETEXT
/ + Pin diode tuner * High quality components
» Glass epoxy printed circuit panels * Modern cabinets
+ Full technical construction manual * All solid state
* Hi-Bri tube * Fully isolated & protected power supply
* Eleven integrated circuits + Diode spiit LOPT
* Ready built and aligned IF module * Low consumption

X

W

The ultimate in large screen 22” & 26” television receiver kits.
Deluxe full spec. Teletext, 7 channel + VCR. Also video and audio
in/out. 6 models in the 500 range.

Buy as you build. All Forgestone Kits are for the constructor of
today, sections of the Kit are available separately. Please send
stamp for further details of these quality products.

Telephone or Mail Orders accepted on Access/Barclaycard
forgestone colour developments limited
Ketteringham, Wymondham, Norfolk, NR18 9RY
Telephone: Norwich (0603) 810453

4

PARNDON ELECTRONICS LTD.

E Dept No 21 44 Paddock Mead. Harlow. Essex. CM18 7RR Tel 0279 32700
R

\

ESISTORS: '/« Watt Carbon Film E24 range + 5Y%: tolerance. tirgh quality resistors
ntrolled conditions by automatic machines Bandoliered

Special stock pack 60 values. 10 off each £5-5/0,//L

made under strictly
and colour coded
£1:00 per hundred mixed {Min 10 per value
£8-50 per thousand mixed. (Min 50 per value)

DIODES: ina14s8 3p each. Min order quantity - 15 ltem:

£1:60 per hundred

DIL SWITCHES: a4 plated contact in fully sealed base - solve those
programming problems

5
4 Way 86p each 6 Way £1.00 each. 8 Way £1.20 each \rffl
DIL SOCKETS: High quality. low profile sockets.

8pin- 10p. 14pin- 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.AT. & POST & PACKING — NO EXTRAS
MIN. ORDER - UK. £100. OVERSEAS £5 CASH WITH ORDER PLEASE )
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New Style Office

————— a transition to twentieth cen-
tury from nineteenth century office
technology is not easily or quickly
achieved.”

You might suppose the quotation above
was taken from a text written, say, in 1905
and referring to then new-fangled ideas like
the telephone. Actually, it was written in
1980 and published in January 1981 and is
from a case history on the introduction of
word processing. It implies that office
methods haven’t changed much in over 80
years and carries a stern warning of hazards
ahead. .

Word processing is now a boom area for
manufacturers and equipment suppliers.
But the potential user had better be wary. It
is all too easy to stumble into the trap ex-
perienced by those bold enough to invest in
data processing in the 1960s. In those days
persuasive sales talk and extravagant
claims for economy as well as efficiency
only too frequently led to hasty installa-
tions, muddle, inefficiency and high costs.
The jokes about computers all but disap-
peared as computer science attained
maturity. Early hilarity has been supplanted
by the menace of computer fraud—no
laughing matter.

Now that we are all accustomed to, even
conditioned to, data processing, a transition
to word processing ought to be com-
paratively easy and painless. And, one
would have thought, demonstrably so as an
office has a welt understood structure and
purpose.

Not so, according to this case history.
The authors went back to first principles
and asked themselves what an office is and
what. it does. They found that in their own
case that different departments organised
their affairs quite differently and often to
suit the personal needs of executives and
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secretaries as well as particular charac-
teristics of the work undertaken.

There were more than 20 departments
employing some 1,500 staff, half in Lon-
don, originating over 1.2 million pages of
text on A4 paper per year. When they
looked at what people did they discovered
that 150 person-years of time which should
have been available for profit-earning
professional tasks was being frittered away
on internal administration. In fact the
biggest savings would not be in reduction
of secretarial costs but in gains of manage-
ment time.

When it came to selecting a system it
was found that over 30 suppliers offering
over 50 different systems were available.
Whittling these down to a short-list and
final selection was no easy task.

The investment was eventually some
£700,000 for the London office and an
equal amount for the provincial offices,
making a grand total of £1-4 million. The
payback period was calculated as two years
or less.

There is no space to describe all the
development of software, training of staff,
integration of the system with existing data
processing facilities, or possible future ex-
pansion of the word processing system in
terms of both size and newer technology as
it becomes available. Or of how the system
was progressively introduced, section by
section, of 85 work stations without disrup-
tion of the daily work schedule.

The conclusion is that word processing is
available now and is cost-effective. There is
no mention of staff redundancy so that one
assumes that payback in this case is added
capacity for throughput which can only pay
with an increase in business. In other
words, while there are no immediate redun-
dancies there should be no need to expand
the staff for a long time ahead.

While this picture looks bleak for office
workers, the other side of the coin is a huge
new market for the electronics industry in
manufacturing, installation, servicing and,
eventually, a substantial replacement
market, not to mention armies of software
specialists.

Albert Einstein is recorded as having
said: "If we look hopefully upon the shape
of things to come, we can visualise auto-
mation as the greatest blessing mankind
has ever known.” | can only add that it
seems a pity that the implementation of
such a blessing is so painful.

Inertia

As a counterweight to the above an emi-
nent engineer last year was remarking that
although technology continues to advance
it was slow in introduction and had had lit-
tle real effect on our daily life pattern. As
examples he quoted that people still com-
muted every day in great discomfort and
read newspapers produced and distributed
in the same manner as in the early part of
the century.

How true! But he, too, is expecting big
changes. What he was describing was that
today there is practically no technical
limitation to what can be achieved. The

only real barrier to change is that people are
conservative by nature.

Expansion

Ten years ago Aberdeen Airport was a
busy terminal handling 30,000 aircraft
movements per year of which 4,000 were
helicopters. This year the projected move-
ments are 130,000 including 53,000
helicopter movements. A new runway was
laid down in 1977 and a new control tower
added in 1979. Latest addition is a com-
prehensive CCTV system for monitoring
apron parking, refuelling and baggage han-
dling areas.

Such has been the impact of North Sea
oil. The spin-off for the electronics industry
is substantial and not only at Aberdeen.

Exploration, drilling, pumping, data logg-
ing, communications at sea are all huge
markets benefiting the industry. It is in-
teresting to note that in an analysis of the
performance of the FT 30 Ordinary Share
Index over the past three years that the oil
giant BP is a notable high flyer with a gain
of 90 per cent showing the strength of oils.
But BP comes only third. Runaway winner
is Plessey with a gain of 170 per cent since
1978 and GEC a creditable second-placer
up 117 per cent.

There are some doubts on whether the
government can maintain the promised
level of defence spending and this could
have an effect on both GEC and Plessey
prospects with some major projects. But
both these companies have a wide spread
of activities and any programme reductions
or delays are not likely to have a great
effect.

in fact the outlook for electronics has
never been brighter. One market analyst,
Mackintosh, is forecasting an overall Euro-
pean growth rate of 12 per cent through to
1984 and that the UK will increase its
market share.

The British Electrical and Allied
Manufacturers’ Association (BEAMA),
which includes heavy electricals as well as
electronics firms in membership, reported a
17 per cent rise in exports over the first
nine months in 1980. In the same period,
imports were up only 10 per cent.

ATE.

Automatic test equipment (ATE) con-
tinues to thrive. Marconi Space and
Defence Systems are supplying equipment
for the Middle Eastern military base work-
shop. The contract is worth £2.5 million
and the equipment supplied will be used to
check out 150 p.c.b.s, sub-assemblies and
other electronic units on main battle tanks.

On a more modest scale a Racal ATE
worth £64,000 has gone into service with
audio engineers Neve, who make sound
mixing consoles for broadcasting and other
high quality applications. Manual testing of
a complex Neve p.c.b. takes as long as 3}
hours. The Racal ATE does the same job in
five minutes.
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CONSUMER ELECTRONICS

( N

o
A gallery of impressions from the Consumer
Electronics Show held in Las Vegas, January 1981. ‘

Claimed to be the
world’s first computer
connectable cassette
deck, the Eumig FL-

ORI G i -
- & & O 3 100. Built-in micro-
olele . e . processor enables on-
L4 tape indexing of sound

oo alevsviilss

tracks. o

Twelve FL-1000s under computer con £

trol in an automated broadcast. Photos New Revox 8795 direc_t drive turntable with
courtesy of Eumig. Linatrak tangential tracking system. Motors are
controlled by Hall effect sensors via quartz-
referenced phase locked loops. Courtesy
Studer Revox America Inc.

'/

More conventional
than the deck
shown above——or is
it? All operations
are computer
supervised, and
controlled entirely
at the fascia so that
the dust cover stays
down. The new
FR-D45 tumntable,
courtesy of Sansui.

— /

(Not a two-faced
grandfather clock,
but the Revox
Audio Rack.
Galvanized steel to
give strength, oak
veneer to give
finish. Courtesy of
Studer Revox.

BSR's ADC Sound Shaper Two Mark 1, with fe.d.
slide controls, each with defeat switch for individual . .
on/off. Unit includes 12 frequency controls of 24dB The world 5 most CXpensive
range per channel. Courtesy BSR (USA) Ltd. J .,,m stereo receiver, or SO it is

-

claimed, is the Revox B780. In-
corporating a 70W per channel
amplifier and quartz-controlled
synthesizer FM tuner, the entire
system is based on advanced
technology. The unit also uses a
microprocessor to manage the
18-station recall memory {with
back-up battery). Specification is
top line, and a Dolby FM circuit
card can be user-installed.
Suggested list: $2699.

J L J

- pa N

Ultra-lightweight head-
phones by Mura.
Weighing just 1.6 oz,
the "Red Set’ phones
employ samarium-
cobalt drivers. Courtesy
of Mura Corp.
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Cassette deck:

UC-S4 AM/FM
digital tuner:

(= ®
mg !
L
e ) Akai
=] - [ 3 o - fi
s 4 s td
Dimensions

UC-U3 mini-amp:

11 in. wide, 4 in. high, 10 in. deep

11in. wide, 4 in. high, 10 in. deep

11 in. wide, 2 in. high, 10 in. deep

/

The Akai
component Sys-
tem, UC-3. The
amplifier
duces 45W of
power per chan-
nel. Courtesy of
America

e

('7

Put a tape
of any oxide
formutation
into this cas-
sette  deck,
and the on-
board com-
puter  will
have adjus
ted to correct
bias, equali
sation and sensitivity within seconds. Functions are
solenoid {logic) controlled. The fluorescent bar meter
allows for peak hold, and Dolby noise reduction is in-
cluded in the GX-F95. Akai America Ltd.

-

mini

pro-

_—

’ )

The Bearcat 150
synthesised scan
ner, featuring 10-
channel memory,
fluorescent display
and membrane key
pad operation. Fre-
quency ranges from
30 to 512MHz,
covering 5 bands.

Selling the concept of psychoacoustics,
‘Doc’’ Cavalier of Omnisonix Ltd. says of
his mager . . . “far more dramatic than the
performance of a dynamic range expander’”.
Shown here is the 801-A, intended for
automobile hi-fi. Courtesy of Omnisonix
Lid.

Magnavox 14-day programmabie
touch-tune VHS VCR, model 8340
portable. Features frame by frame
advance, variable slow motion, stop
action, fast motion and picture
search; fascia or remote control.

/

-
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Leading edge technology con
cealed in a ~Mediterranean
styled colour TV. Model 5056 in
Pecan, by Magnavox.

_/

Described as

matter. The equipment can handle close-up

>

light
work. Photo
courtesy of
Akai.

the wunconventional colour
camera, Akai's VC-X1 features auto-focus, whereby
the camera adjusts itself relative to the main subject

video

Magnavox.
and low g

level

Magnavision laser-optical videodisc player. Forward, reverse, speed
and search facilities, plus choice of bi-lingual-or-stereo, are built in.
Video discs are immune to dust and scratches. Courtesy of

Practica! Electronics
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POCKET TELEVISION
WITH
5 : ::»

LIQUID CRYSTAL
SCREEN

Today's ook in television.
The CB-954 is one of the
latest family of 19 inch
sets from Toshiba. Picture
improvement results from
the following: Electronic :
Noise Cancellor, Auto- o )
matic Dark Picture Inten
sifier, and a White Detail
Purifier. Photo courtesy of
Toshiba America Inc.

The star revelation at Las Vegas was undoubtedly three hand-held UHF-VHF

- v TVs, whose monochrome pictures are produced on flat-screen l.c.d.s. Each unit
measures an amazing 6-8 x 3-2 x 0-7 inches thick, and weighs just 10-5
7 ~N ounces. The screen system used measures 1-2 X 1.6 inches (2 in. diagonal). One

model incorporates a digital clock, and
another, a radio. All three televisions can
double the image size by zooming in on the
centre area of the screen.

This is the way Toshiba describe the
operation of their breakthrough: “The
screen comprises a liquid crystal matrix
panel filled with liquid crystal in a gap bet-

ween the integrated circuit and the front
{\ glass. A picture is the end result of

J‘%’Jd;' , brightness differences on the crystal
\, t created by voltage differentials.”

3 Photographs courtesy of Toshiba Con-
sumer Electronics Divn.

Computers disguised
as animals aid develop-
ment in thinking and
co-ordination in the
very young.

N

4
y__
€ HIFEQ-LOT-Q BB . A unique three-

. dimensional
(o
L)

Wy

f ' game called
@ HTFRC N Cosmos. In add:
\.._../o

tion to what are
_v—. described as
9 - "Holoptic” im-
ages, this
sophisticated

l.ed. game in-

corporates novel

sound effects.

Mattel Electronics, a pioneer of hand-
held electronic games, is expanding in
the computerised video games field.
Some of these games are shown below.

>

BOWLING FLAG CAPTURE
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The EL-7001
Memowriter

is an
alphanumeric ’

typewriter/ A
calcutator
agrdéo J—M The Imagination
memories, by Machine Il with 27K
Sharp. RAM, 14K ROM, is a small
business system with r.r.p.
$1,199. It features up to eight
video colours, sound synthesiser,
J BASIC or 6800 m/c, object orientated
and point resolution graphics. Photo shows
™\ floppy interface module inserted. Courtesy of
Praxis 35 por- APF Electronics.
table electronic \ _—

typewriter.  Auto-
matic correc- (
tion of last ten

The “jewelry ltook”

characters via has come to
memory. Cour- calcufators. This
tesy of Olivetti. charcoal grey case

J with raised chrome

numeral keys and
l.c.d. display should
suit some ex
ecutives.

4 Mura claim this is one of the
lowest priced digital VOMs. The
LCD-200 features easy-to-read
+ inch high digits, and is intended
for hobbyists and engineers.
Banana plugs are used in
preference to pin contacts, and
all ranges are switched, obviating
the need to change the probe
leads from one socket to another,
as is often the case with cheaper
units. Photo courtesy of Mura

Corporation.

.

7

The Kosmos biorhythm unit and world time clock will
display data on six people. It also has a stopwatch.
Courtesy of Kosmos International of Atlanta.

4 TN =) et
Fuzzbuster’s ‘m,./ N
radar detector /

p——__ - a
for cars. The - a9 —
remote portion ,/J/%
utilising dielec- e .-ss’% sente
trically coupled "\ W ——
waveguide tech- ——

nology, fits be-
hind the radiator

grill.  Electrolert ]

Inc. ]

PN _

r A few of the very many Atari games on )
7 EI g TIC-TAC-TOE ADVENTURE

offer. Pictures courtesy of Atari Con-
sumer Divn.
SKYDIVER

f CONSUMER ELECTRONICS SHOW
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Oscilloscopes
..HOW THEY WO

Part One..The Cathode Ray Tube... by lan Hickman

This two-part feature is taken from the last two chapters of a new
book by this well-known author. Published by Newnes Technical
Books the paperback is entitled Oscilloscopes. How to use them.

How they work.

THE cathode-ray tube is the main component of an
oscilloscope. A cathode-ray tube consists basically of an
electrode assembly mounted in an evacuated glass vessel (Fig.
I). The electrodes perform the following functions:
1. A triode assembly generates the electron beam,
originally called the “cathode ray”. It consists of a cathode
K heated by a filament F, a control grid G and the first
beam-acceleration electrode (2).
2. An electrode (1) focuses the beam.
3. The beam is then further accelerated before reaching
the deflection plates.
4. The vertical deflection plates change the direction of the
beam in proportion to the potential difference between
them. When this is zero, i.e. the two plates are at the same
potential, the beam passes through undeflected. The ver-
tical deflection plates are so called because they can deflect
the beam in the vertical direction, so that it hits the screen
at a higher or a lower point; they are actually mounted
horizontally above and below the beam, as shown in Fig. 1.
Similarly the horizontal deflection plates permit the beam
to be deflected to left or to right.
5. The deflected beam then hits the fluorescent coating on
the inner surface of the glass screen of the c.r.t. The coating
consists of a thin layer of “phosphor”, a preparation of

gun

—_——— deflection screen
v . H ™
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! 1
1 P
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)
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Fig. 1. Basic oscilloscope (electrostatic) cathode-ray tube
{courtesy Enertec Instrumentation Ltd.)
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very fine crystals of metallic salts deposited on the glass.
The “spot™ or point of impact of the beam glows, emitting
light in all directions including forwards. Modern c.r.t.s are
aluminised, i.e. a thin layer of aluminium is evaporated on
to the rear of the coated screen. The electrons pass through
this with little retardation, causing the phosphor to glow as
before, but now the light emitted rearwards is reflected
forwards, almost doubling the useful light output.

The potential at the focus electrode is adjusted to obtain a
very small round spot on the end of the tube. Unfortunately, if
no other control were provided, it would often be found that the
focus control setting for minimum spot widths was different
from that for minimum spot height. This is avoided by providing
an astigmatism control. In the case of a simple cathode-ray tube
this consists of a potentiometer that adjusts the voltage on the
final anode and screen relative to the deflection plate voltages.
Alternate adjustments of the focus and astigmatism controls
then permit the smallest possible spot size to be achieved. With
more complicated tubes using a high “post-deflection accelera-
tion ratio” another electrode is often needed. This is a
“geometry™ electrode and is connected to another preset poten-
tiometer, which is adjusted for minimum “pincushion” or
“barrel” distortion of the display.

When an electron beam passes between two horizontal plates

Fig. 2. Y-deflection sensitivity: see text (courtesy Enertec
Instrumentation Ltd.)
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that have a potential difference of ¥ volts between them (Fig. 2)
it is deflected vertically by an amount:

KVLD
2V.d
where L = length of the plates
D = distance between the plates and the point on the
axis where the deflection is measured
d = distance between the plates
V, = acceleration voltage applied to the beam at the
level of the plates
K = a constant relating the charge of an electron to
its mass.

The Y deflection sensitivity of a c.r.t. is defined by AY/V and is
expressed in cm/V. However, in practice the inverse relationship
is normally used: ¥/ AY. in V/cm, i.e. the differential deflection-
plate voltage necessary to achieve a spot deflection of lem.

Brilliance or intensity modulation (also called Z modulation)
is obtained by the action of a potential applied to the cathode or
grid that controls the intensity of the beam. Generally, a change
of 5V will produce a noticeable change of brightness, while a
swing of about 50V will extinguish a maximum-intensity trace.
The beam is normally extinguished during “flyback” or
“retrace”; see Part 2. This may alternatively be achieved in
some c.r.t.s by means of an auxiliary “blanking” electrode,
which can deflect the beam so that it no longer passes through
the deflection plates and hence does not reach the screen.

TUBE SENSITIVITY

The deflection plates of a c.r.t. are connected to amplifiers,
which can be of relatively simple design when the required out-
put amplitude is low; it is therefore desirable for the tube sen-
sitivity to be as high as possible. To enable the amplifier to have
a wide bandwidth, the capacity between the plates must be kept
low, so they must be small and well separated. On the other
hand, in order to obtain a suitably clear trace of a signal with
low repetition frequency (or single-shot) the energy of the beam
must be high. But the ideal tube must be:

1. Short (not cumbersome): D small
2. Bright (high acceleration voltage): V, large
3. And with low deflection-plate capacity: L small, d large
This gives a tube with very low sensitivity, considering the
formula:
. AY KLD
Sensitivity = — =
Vo 2Vd
The requirements for high sensitivity contradict the terms of the
equation. Practical cathode-ray tubes are therefore the result of
a compromise. However, techniques have been developed to im-
prove a selected parameter without prejudice to the others. Post-
deflection acceleration (p.d.a.) is one of these; see Fig. 3. To im-
prove the trace brightness while retaining good sensitivity, it is
arranged that the beam passes through the deflection system in a
low energy condition (relatively low initial acceleration); post-
deflection acceleration is then applied to the electrons. This is
achieved by applying a voltage of several kilovolts to the screen
of the c.r.t.

Spiral p.d.a., Fig. 4, is a development of the basic p.d.a.
technique, and consists of the application of the p.d.a. voltage to
a resistive spiral (500MQ) deposited on the inner tube surface
between the screen and the deflection system. The uniformity of
the electric field is improved, which reduces distortion. In addi-
tion the effect of the p.d.a. field between the deflection plates is
weaker, so the loss is sensitivity caused by this field is reduced.

The use of a field grid—Fig. 5a—avoids any reduction in
sensitivity caused by the effect of the post-deflection accleration
field. A screen is interposed between the deflection system and
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the p.d.a.; this makes the tube sensitivity independent of the
p.d.a., a significant benefit. The screen must, of course, be
transparent to the electrons and is formed from a very fine
metallic grid. With this system we reach the domain of modern
cathode-ray tubes.

The next development is the electrostatic expansion lens—
Fig. 5b. By modifying the shape of the field grid (e.g. a convex
grid) it is pdssible to create. with respect to the other electrodes,
an electric field that acts on the electron beam in the same way
as a lens acts on a light beam. It is therefore possible to increase
the beam deflection angle, for example by a factor of two, which
improves the sensitivity by the same amount.

The field can also be formed by quadripolar lenses. So, for ex-
ample, if the sensitivity of a spiral tube is 30V/cm in the X axis
and 10V/cm in the Y axis, then the sensitivity of a lens-fitted
tube. for the same trace brightness, may be 8V/cm in X and

2V/cm in Y or even better.
il B
__.—J L %., E} JUEUU S | S
i
ov 1kv \

Fig. 3. Single-stage post-deflection acceleration (courtesy
Enertec Instrumentation Ltd.)

Fig. 4. Spiral p.d.a. (courtesy Enertec Instrumentation Ltd.)

ov 1kV
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Fig. 5. (a) Mesh p.d.a.; (b) As (a) combined with expansion
lens {courtesy Enertec Instrumentation Ltd.)
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Fig. 6. Delay-line Y-deflection plates (courtesy Enertec In-
strumentation Ltd.)

Fig. 7. Travelling-wave Y-deflection plates (courtesy Ener-
tec Instrumentation Ltd.)
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Fig. 8. (a) Dual-gun tube; (b) Dual-gun tube with common X- deflection plates (courtesy Enertec Instrumentation Ltd.)

To improve the sensitivity by modifying the deflection system
it is necessary to do one of two things:

1. Reduce the distance between the plates, increasing the
capacity between them; in addition it must be possible to
deflect the beam without it striking them.
2. Lengthen the plates, again increasing the capacity;
however, the transit time involved limits the application of
this idea.

The transit time is the time taken for an electron to pass through
the deflection system: fy = L/electron speed. Suppose that a
sinusoidal voltage of period ¢ is applied to the deflection plates.
An electron leaving the plates will be in the same position as one
entering the system, because the instantaneous value of the
voltage applied to the plates will be the same (one period be-
tween the input and the output) and there will be no deflection.
To enable the beam to be deflected so as to trace the outline of
the applied signal, the length of the plates must be small com-
pared with the distance the electrons travel during the period of
one cycle of the signal. So for high-frequency work the plates
must be short, which again reduces the sensitivity.

This problem can be circumvented by the use of sectional
plates (Fig. 6). To improve the sensitivity several plates are
placed in series, connected by a delay line. As the propagation
velocity of the line is made equal to the speed of the electrons in
the beam, the deviation accumulates successively. On the other
hand the parasitic capacitance of the plates is incorporated in
the delay line, which must be terminated in its characteristic im-
pedance. The design of the line is entirely determined by its stray
. capacitance and the propagation time. This brings us to delay-
line deflection plates (Fig. 7). Here, the dimensions of the plates
have been reduced and their number increased. Two flattened
helices are used, each spiral acting as a deflection plate. The
helix is constructed in such a way that its propagation velocity
corresponds to the speed of the electron beam. These deflection
systems, together with field grids or quadripolar lenses (or both),
permit the construction of very high-performance tubes.

OTHER TUBE CHARACTERISTICS

To be suitable for use at high frequencies a c.r.t. must, as
already discussed, have a highly developed deflection system.
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But this alone is not sufficient when it is required to observe and
photograph fast pulses with low repetition rates or single-shot
phenomena. The brilliance of the display must also be adequate.
This is why “writing speed™ is an important feature in these con-
ditions. Writing speed is defined as the maximum speed at which
a spot, passing once across the tube face, can be photographed
under specified conditions (camera, aperture, image/object, film
sensitivity).

On the occasions when it is necessary to compare several fast,
single-shot phenomena occurring simultaneously, the only solu-
tion is to use an oscilloscope equipped with a c.r.t. with several
beams. There are a number of different types available:

I. Multi-gun tubes. Fig. 8a shows a c.r.t. with several
cathode-ray assemblies mounted in a single tube. Fig. 8b
shows a tube where each gun or triode assembly has its
own vertical deflection system but shares common
horizontal deflection plates. All phenomena are displayed
with the same sweep speed.

Fig. 9. Electrode assembly of Brimar mesh p.d.a. c.r.t. type
D13-51GH (courtesy Thorn Brimar Ltd.)
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2. Multi-beam tubes. There is a single electron gun for the
different deflection systems, typically two. The beam is

" shared between each deflection system by means of a split-
ter plate. This type of tube is more economical because
there is a single gun assembly. However, there is reaction
between the two systems, and the brilliance of the displays
cannot be adjusted separately.

CONSTRUCTION
The construction of the electrode assembly of a mesh p.d.a.
cathode-ray tube is shown in Fig. 9. The deflection plates are
within the cylindrical shield and the mesh covers the square
opening at the end. The wires of which the mesh is woven are so
_fine that it is invisible: this also ensures that it is transparent to
the beam of electrons. Fig. 10 shows a high-performance
oscilloscope c.r.t. with side connectors to the deflection plates
for minimum capacitance, spiral p.d.a., internal graticule, bon-
ded implosion guard and light guide for graticule illumination.

% m%\'f;w@f

Fig. 10. Brimar spiral p.d.a. c.r.t. type D14-210GH/82 with
internal graticule {courtesy Thorn Brimar Ltd.)

All the measures to maximise the bandwidth of a c.r.t. men-
tioned previously—p.d.a., delay-line deflection plates, scan ex-
pansion lenses—have been put together in the cathode-ray tube
used in the Tektronix type 7104 oscilloscope. This instrument
boasts a 1 GHz real-time bandwidth, this limit being set by the Y
amplifier rather than the c.r.t. itself. The latter could display
signals up to 2-5GHz, were it possible to design suitable wide-
band drive circuitry. Also, notwithstanding the conflict, ex-
plained earlier, between tube design parameters for optimum
bandwidth and maximum writing speed, this tube achieves the
remarkable writing speed of 20,000cm/us, using ASA 3000 film
without fogging. (In fact, single-shot events at that speed can
also be seen comfortably with the naked eye.) The secret is
revealed in Fig. 11, which shows that in addition to the measures
already mentioned, the c.r.t. incorporates a microchannel! elec-
tron multiplier plate. This consists of thousands of short parallel
tubes. each coated internally with a high-resistance film. Each
individual tube acts as an electron multiplier by virtue of secon-
dary emission, resulting in 10,000 electrons hitting the phosphor
for each electron in the beam. Owing to the small spacing
between the microchannel plate output side and the aluminised
phosphor, together with the high potential difference between
them, there is negligible spreading of the output of each
microchannel tube, maintaining a small sharp spot size.

NEXT MONTH: the oscilloscope circuitry.
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Fig. 11. Cathode-ray tube used in Tektronix oscilloscope
type 7104 (courtesy Tektronix UK Ltd.)
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PART 1

BRIAN CURF!IE

THE PE Digisounder is a digital depth gauge suitable for ali
types of small vessels. The l.c.c. read-out gives a clear
unambiguous display, drawing only a small operating
current. This makes it particularly suitable for sailing boats
where power is often at a premiun. The 'Digisounder’ also
includes an internally pre-settable alarm which gives an
audible warning if the depth of wa:er below the hull drops
under a certain level.

Assuming sufficient interest a synthesised speech board
will be featured in a future issue. This will utilise a small
loudspeaker and actually call out th2 depth indicated on the
Digisounder. This facilicy will be par:icularly useful to single-
handed sailors or when sailing at nicht. It will fit inside the
‘Digisounder’ case and outputs are provided ready for it.

The ‘Digisounder’ can be constructed at a fraction of the
cost of similar commercial equipment and will replace the
‘Seafarer’ type fitted ir many boats, as it utilises the samg
ultrasonic transducer.

‘DIGISOUNDER’ BASICS
The principle is similar to radar in tyat a pulse is transmit=
ted, and the time taken for the reflection to return is propor-

tional to the distance the pulse has travelled. With r
pulse is electromagnetic anc travels at 300,00
second approximately. The Digisounder uses arn’
pulse of wusually 150kHz, which travels appro
1-5Km per second in water. So typically, we will exp
durations in the order of tens o~ milliseconds.

Conventional depth sounders usually have a rotor W
f.e.d. or neon, which flashes as the pulse is transmitte
flashes again when it is reczived. By this time, the roto
moved further round the clock face. scale, giving an appro
imate indication of depth. This system, besides beir
sometimes hard to read, is very wasteful of power as
rotor consumes power as it turns, and to give an apparer
continuous display, the pulse must be transmitted and |
flashed several times a second.

The Digisounder only transi it€one pulse gt 50
conds duration per second and the i.c.d. disp
negligible power, so the overal corsumption fr a
tery is around 7mA, compared with 250mA forotvf
tional type.

The overall operation can be seen from the block'
in Fig. 1.1, Although the crrqfftt contains certaln

- > -



DEMODULATOR

AMPLIFIER

3% DIGIT
DEPTH 160
OSCILLATOR
JFEET / METRES
8 FATHOMS PIEZO
COUNT SOUNDER
7224
Latcn JCOUNTER/DRIVER
NO
REFLECTION
DETECTOR A
TOO SHALLOW
DETECTOR
RESET
1Hz 500us
0SCILLATOR MONOSTABLE AP (7
b GATE
150 kHz TUNED
GATED POWER ~
0SCILLATOR AMPLIFIER
TRANSDUCER

Fig. 1.1. Block diagram of the Digisounder

features, the basic operation is to pulse an electronic
transducer. At the same time, a counter is reset to zero and
the counter input is held open. An oscillator input is fed into
the counter, which will commence to count. The counter is
stopped and the resultant count displayed on receipt of the
transmitted pulse. This count is dependant on the depth of
water below the transducer. Varying the oscillator frequency
means that the read-out can be in feet, metres or fathoms.

CIRCUIT DESCRIPTION

The complete circuit diagram of the Digisounder is shown
in Fig. 1.2. The 1Hz oscillator IC1d, e, f controls the timing of
the circuit. It initiates the cycle of firing the 500us
monostable IC2e, IC2f which gates the 150kHz oscillator
IC1a, IC1b, IC1¢c, “on” (for 500us). The tuned power am-
plifier TR3, TR4, TR5 amplifies this 9V pk-pk square wave to
about 400V pk-pk. The waveform at this stage is approx-
imately sinusoidal because of the tuning. When this 400V
signal is applied to the transducer, the crystal turns the elec-
trical signal into an acoustic one, which travels down to the
seabed where it is reflected. On returning to the transducer,
it is converted back to an electrical signal (typically tens of
microvolts).

The tuned amplifier TR8, TR10 has a time dependant
automatic gain control TR6, TR7. The 1Hz oscillator turns
the gain down during transmission and raises it again over
the following 30 milliseconds. As the transducer is fired, a
positive going pulse appears at the output of IC3b, switching
on TR7, discharging C9. Which then charges exponentially
through R15, R16 and this changing level is fed via emitter
follower TR6 to supply the first tuned stage of the receiver,
TR9. The purpose of this is to reduce the risk of a false
reflection from air bubbles or debris, which if they are near
the transducer can cause large receiver signals and hence an
incorrect depth reading. As the gain of the tuned amplifier is
very high, it is susceptible to all sorts of interference, hence
the need to turn the 150kHz oscillator off by D2 when it is
not driving the transducer (if it were not turned off, some
small amount of 150kHz might get through and saturate the
amplifier).
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Internal view of the Digisounder

COUNTER

The heart of the unit is the main counter, which receives
pulses from the oscillator. The gate of the counter is held
open from the moment the transmitter is fired until the retur-
ned pulse ‘disables’ the counter, and operates the latch, up-
dating the display. The time the gate is held open is propor-
tional to depth of water and the frequency of pulses fed in
during this time determines the ultimate displayed figure.
Therefore, by feeding in different frequencies, the counter
will display feet, metres or fathoms. As an example, the ‘feet’
oscillator is exactly six times the frequency of the ‘fathoms’
input. This automatically converts the reading into fathoms.

The counter used is the Intersil 7224, a 43 digit counter
that will drive an l.c.d. directly. Although 3% digits are suf-
ficient, this i.c. was chosen as being the most convenient
method of implementing the required function. It features
low power operation, direct 7-segment l.c.d. drive, latch and
reset inputs and a count inhibit (enable/disable) control.

‘“NO REFLECTION'' DEFLECTION

The flip-flop IC4a, IC4b is set by the 1Hz oscillator at the
beginning of the transmit pulse and reset by the
demodulator IC3e when a reflection is detected (so the out-
put is high for a time proportional to the depth of the water,
and this signal is used to ‘enable’ the 7224 counter). If the
bottom has soft mud or substantial weed growth, it is possi-
ble that no reflection will be detected. IC5a, IC5b another
flip-flop is set on transmission, and stays in this position as
long as reflections are received. If, however, after approx-
imately 0-5 seconds, no reflection is received, IC5d resets it.
IC5a output goes low, which resets the main flip-flop (IC4a,
IC4b) and prevents the latch pulse being transmitted by
IC4d. TR11 turns on, and pulls the reset and latch inputs of
the 7224 jow. This makes the display show a zero reading
indicating that no reflection has been received. As soon as a
correct reflection arrives, normal operation recommences.

DEPTH OSCILLATOR

By varying the rate of the oscillator IC6b, |C6e, IC6f ap-
plied to the count input of the 7224, it is possible to arrange
the display to show the depth in any desired unit — feet,
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COMPONENTS . . .

Resistors
R1 2.2
R2,R11,R12 1k {3 off}
R3, R42 2k2 (2 off)
R4,R13,R16, R26, R28, R29, 100k {12 off}
R35. R36, R38, R39, R44, R46
R5, R20, R30, R32, R37, R45 10k {6 off)
R6,R7,R22, R24, R41 1M (5 off)
R8,R18 560k (2 off)
R9,R31, R40 47k (3 off)
R10,R17 22k (2 off)
R14,R25 4k7 (2 off)
R15, R33 33k (2 off)
R19 2M7
R21,R23 470 {2 off)
R27 470k
R34 68k
R43 10M

All resistors $W 5% carbon

Potentiometers
VR1.VR2 10k per min. (2 off}
VR3 22k per min.
VR4 47k per min.
VR5 470k per min.

Capacitors

c6,C7 47p (2 off)

Cc9 47n

ci2 220n

€123,C16 560p (2 off)

c22 10n

C26 22n

Cc27 Ty
Semiconductors

D1 IN40O1

D2-D14 1N4148 (13 off)

D16 BZY88 10V Zener

D15,D17 BZY88 5V6 Zener (3 off)

TR1, TR4 BFY50 (2 off)

TR2, TR3, TR6, TR7, TRY, BC237 (7 off)

TR11,TR12

TRS TIP41A

TR8, TR10 2N3819 (2 off)

1C1,1C2,1C3, iC6 4069 (4 off)

IC4 4011

1C5 4001

1IC7 ICM7224

Miscellanous
3 pole 4 way switch
3 digitl.c.d.
PP7 battery and connector
15 way p.c.b. plug and socket
Case Pac Tec 60119-1
UHF socket

Rm10 {AL250) pot core kit (RS228-242)

C1.C8 470u 16V {2 off) YXNS 30450NK 2mH choke (2 off)
C2,C14,C17 101 16V (3 off) 22 s.w.g. enamelied wire
C3,C15,C18,C24 100p (4 off) 36 s.w.g. enamelled wire
Cc4 470n Ultrasonic transducer
C5,C10,C11,C19,C20,C21, 1n{9off) Soldercon pins
c23,C25,C28 WD 1 Piezo-Electric Sounder
Constructor’'s Note
A complete set of parts for the Digisounder is available from Lascar Electronics, Unit 1, Thomasin Road, Basildon,
L Essex (0268 727383). Price £69-80 (transducer extra} o

metres, fathoms, inches etc. For the purpose of this design,
the first three are used.

Those who know the ICM 7224 will, no doubt, realise that
it is a 44 digit counter, but here it is only being used to drive
a 31 digit display. This is because there is little point in
measuring to an accuracy of 0-01 feet (3th of an inch) when
the boat will be moving up and down substantially more
than that, due to the movement of the water. A 37 digit dis-
play is easier and cheaper to obtain with larger digits for the
same glass size.

“TOO SHALLOW" DETECTOR

As the current consumption is so low, there is no reason
why the instrument should not be left on all the time, in
which case the shallow water detector [C4c comes into its
own. If there are three consecutive readings below a preset
level (adjustable by altering resistor VR5 on the p.c.b.) an
alarm sounds, so you can sleep in confidence that if the tide
goes out, you will be woken up before it is too late! Three
consecutive readings are required, as you might get an oc
casional low reading from a fish or piece of debris near the
transducer. The output from [C4a is taken low when the
transmitter fires and stays low until the flip-flop is reset by
the returning signal. When the output first goes low, C26
discharges at a rate set by VRS. If the main flip-flop is reset
before the voltage on C26 is below the CMOS threshold (ap-
proximately 4-5V) due to shallow water, then a negative go-
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ing pulse on the output of {C4c partially discharges C27.
This is normally being charged via R43. However, the circuit
is arranged so that three consecutive ‘low level’ readings dis-
charge C24 to the point where IC5c switches on TR12, ac-
tivating the alarm. VRS allows setting of any depth between
2-3 feet and 25 feet.

If the depth sounder is to be used on a boat with an
engine, it is imperative that the engine is properly sup-
pressed, otherwise it will produce interference, giving ran-
dom depth indications.

POWER SUPPLY

The instrument operates from a 9V supply, from which is
derived a 5V supply for the logic circuitry. The 9V supply can
be from the internal PP7 battery, or external in the range
12V to 30V. The external input is regulated down to approx-
imately 9V by D16, TR1. D15 and TR2 regulate the 9V input
down to 5V. Diode D1 protects against reverse polarity con-
nection of external supply.

The instrument can be powered from either a supply in
the range 12V to 30V or an internal 3V battery, but not both
at the same time, because the 9V battery may leak corrosive
chemicals as a result of having charge pushed into it. Jf ex-
ternal supply is used, the internal 9V battery should be
removed.

NEXT MONTH: Construction, Testing and Instal-
lation
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P.E. COMPUTER SPEEC

See P.E. Nov. ‘80 and Dec.”

80 for relevant articles.

MODUS SYSTEMS 10

H PROJECT

Phone Létchworth (04626} 14468/76392
294 tAsT,,C_H'EAP LETCHWORTH, HERTS SG6 304.

ADD VERBAL OUTPUT TO A COMPUTER OR
LOGIC'SYSTEM OF ANY KIND.

Modus Systems Ltd can now supply a range of fixed-
vocabulary speech synthesiser boards to aid in the evalua-
tion and addition of speech to any computer or togic device.
The words available are basic and revolve around numerical
words such as “two". “thirty”, “pounds”, etc. The units of
particular interest, produced by Telesensory Systems Inc
{TS1} are the 24 and 64 Engllsh units, consisting of a con-
trolter chip and one ofr two 2K ROM's, respecnvely

Interfacing depends upon three main systems: logic,
power and audio sections. Modus Systems have developed
a General Interface Board which includes all of these
aspects and permits easy interfacing to your logic system.
Two ievels of power sufplv are required. One {+5 Volit) is ex-
pected to be supplied from the microcomputer. The other is
supplied from a power supply on the interface board. which
also includes all necessary interfaces to the computer. The
board also has an edge socket in which the speech board
sits, and a plug and socket for ribbon cable connection to @
computer. A small 10 to 15 Volt transformer is required for
power and an 8 Ohm speaker for the voice output.

A computer is by no means necessary to use the speech
board. Any device {even a bank of switches!) which gives a
6-bit word to signify which word is to be spoken, along with
a start signal will contro) the unit. Applications include
speaking clocks, telephone answering, games, calculators,
audio readout in industrial controt applications, etc, etc.

LOW COS

Vocabutaries and prices:

S2A {£44.95 - 80p PP + VAT: SPECIAL INTRO OFFER).
24 — Calculator type words: 0-9, 3 etc.

S$28B (£69.50 + 80p PP + VAT) 64 words.
As for S2A plus “ten”. “twenty”, etc,
‘ounces . etc.

S2C ({£69.50 + 80p PP . VAT) 64 words.
Full ASCil set - each ASCII Coder verbalised in sequence.

“pounds”, “cm’

Interface Board (Kit) (£14.95 + 80p PP + VAT).
S2A, B, C board plugs into on-board socket. This PCB contains latches, audio
filter, PSU, audio amplifier, 1/0 plug and socket.

* & UNLIMITED SPEECH NOW AVAILABLE

Modus Systems can produce customised speech fonts to suit individual
applications. Vocabuiary generation costs will depend on the specific words
required, but they are not likely to exceed £150 pounds per new English word.

%% COMING SOON

Series 11l speech board containing 119 words and all interfacing necessary
on a single PCB (requires a single +5V supply only). Spare ROM socket may
be used for a custom vocabulary.

SYNTHESISED
SPEECH

GET TO GRIPS WITH THE MICRO PROCESSOR
ITSELF WIT

THE EDU KIT
you can even makae it talk with our
speech board!

FULL KIT: £36.95 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 codes.
** Hexadecimal
readable.

** Full hex keyboard — positive ' click” type
switches.

** Full manual — starts at soldering. ends
with control circuits.

** Loudspeaker output — simple audio ex-
periments.

** Excellent for all ages from secondary
school level upwards.

LOW COST
EDUCATIONAL
MICRO-
COMPUTER

T

display — large and

The EDUKIT has proven a great success providing an excellent introduction to silicon
chip technology from the bottom upwards. Many schools and colleges are using the
kit, and sales now extend world wide. The machine is not mean 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. i.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
educational 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).

EPROM PROGRAMMER P.C.B. £8.95 (fully inc.)
(For 2708's & muiti supply 2716's)
See P.E. Dec. ‘79 and Jan. "80 for full description of programmer, along with interface to COMPUKIT.
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SOACEWATEH

FRANK W. HYDE

THE NEXT DECADE

The Calendar for the ngxt decade is a very
full one. It is hoped that it will begin with the
first trials of the Space Shuttle, Columbia.
This issue of Spacewatch should be in your
hands for the date set for the launch, which is
the 1 7th of March 1981.

At the present time of writing Columbia is
set up on its launch platform at the Kennedy
Space Centre in Florida. The vehicle was
powered up from the ground using ground
based power. Engineers have since January
5th been making the final inspections and the
exhaustive check of the systems.

On January 6th the prime team of astro-
nauts, John Young and Robert Crippen
together with the back-up crew practised the
escape routines. The back-up team are Joe
Enget and Richard Truly. There are complete
safeguards for the crew from the moment of
count-down. A quick exit is possible during
the final hours of count-down if an emergency
should arise.

The first orbital flight will last for 54 hours.
During this flight the crew will test all the
systems including the opening and the closing
of the 59 feet long doors which cover the
payload bay (where the spacecraft to be
launched will be carried) and the space which
is provided for other instruments.

The Shuttle with its boosters will be
launched vertically and will later re-enter the
atmosphere to glide in an un-powered condi-
tion to the NASA Dryden Flight Research
centre in Edwards, California. If an
emergency should arise the crew can also land
in Florida or at the White Sands Missile Base
near Las Cruces, Mexico.

PROSPECTS FOR THE NEXT
DECADE

August 1981 will see the encounter with
Saturn by Voyager 2. Plans are already being
finalised for this event. The success or

otherwise is dependent on the state of the vehi-
cle when it arrives in the area of Saturn, before
going on to Uranus.

The Soviet Union have a planetary
programme which will involve four Venus
probes. Venera Nos. 13 and 14 will be
launched in November this year with an en-
counter date in the spring of 1982. Two more
Venera craft nos. 15 and {6 will be launched
around June or July 1985.

The missions will be “landers™ and will very
likely be similar to the Viking landers used by
NASA on Mars. The two vehicles 13 and 14
will land March/April 1982 to examine the
surface of Venus and, no doubt will be making
the details of the project available. The 1984
mission will be a joint mission with France.
Venera 15 and 16 will carry two balloons and
two landers. These balloons at present being
developed will carry instruments for the study
of the Venusian atmosphere at a height of 56
km over a period of about six days. The lan-
ders will be carrying out observations from the
surface at the same time. It is not known at
present whether the vchicles themselves will
orbit or flyby, but one will leave for an en-
counter with Halley’s comet. This will be in
1986. This vehicle will be cquipped with a
specially developed camera supplied by the
French.

The European Space Agency is preparing
the Exosat which will be an additional satellite
to cover the X-ray spectrum. At the moment
this is the province of the Einstein satellite of
NASA. An additional booster will be added to
the Ariane launcher in order.to get the re-
quired power to lift the Exosat to its eccentric
orbit, taking it some 200.000km above the
North Pole. The vehicle is equipped to study
the position, structure and spectra of the
sources emitting X-rays in the energy range
up to 1-S5keV. This satellite will operate as an
observatory so that the groups of observers
can share the time. The date set for the launch
is November 1981.

A joint European/United States venture for
the launching of an astronomical Satellite in
August 1982 will go ahead, but at a higher
cost due to certain technical problems. Its task
is to study the infra-red wavelengths, which
cannot be done satisfactorily from ground
based telescopes, because of the carbon
dioxide and water in the Earth’s atmosphere.
This satellite is the IRAS.

Another joint NASA/ESA venture will be
the Space Telescope. This is due to be
launched by the Space Shuttle in December
1983. The exact date of launch will of course
depend on the progress and time table of the
Shuttle programme. The telescope will have a
primary mirror of 2-4m diameter, and will
carry a number of instruments for the task to
be undertaken. The benefit of this telescope
will be that it will be some 500km above the
atmosphere and will in consequence produce
results of the order of 10 times greater than
the largest of the earth based instruments.

In 1984, during March, the Galileo probe is
due to be launched. This vehicle has also had a
number of difficulties due to the financial trou-
bles that have beset NASA. The plan is to
send a probe deep into the atmosphere of
Jupiter and an orbiter to go round the planet.

The orbiter would be sent ahead of the probe
and will circle the the planet for 20 months
make close observations of the conditions of
the atmosphere. The probe will study the at-
mosphere down to a level where the pressure
is more than 10 times that of the Earth. Both
vehicles will encounter the planet in July 1987.

Still another joint mission is the Inter-
national Solar Polar Mission. The object of
this mission is to explore that part of the solar
system away from the ecliptic. It will be the
first time that any spacecraft explore that part
of the solar system about which we know
nothing. The orbit will be over the poles of the
Sun. Two spacecraft will be despatched to-
ward Jupiter and “‘flicked” round in the
planet's gravitational field toward the Sun.
They will be faunched in such a way that they
pass over each of the solar poles. that is, they
will travel in opposite directions.

Their task is to study the high energy parti-
cles of the solar wind and study the solar
magnetic field. This is a most important mis-
sion to which the European space agency has
already allocated £30 million.

In 1986 the Venus Orbiting Imaging Radar
mission will be launched from the Space Shut-
tle. The object, as its name implies, will be to
obtain radar pictures of the surface of Venus.
The system of imaging that has been suc-
cessfully developed will enable distances down
to 150m to be resolved through the thick
cloud cover. This vehicle will be dispatched in
May or August depending en which trajectory
is chosen. It will arrive at Venus in December
of the same year.

Another special mission is that of Giotto.
This is to be launched by an Ariane vehicle in
July 1985 on a trajectory to intercept Halley’s
comet in March 1986. Attempts will be made
to obtain imaging of the nucleus and measure
the gas and dust of the coma. There is a great
deal at stake in this mission, for an accurate
knowledge of the composition of comets is
very necessary to qualify present theories of
cosmology.

The United States will carry out a plan to
extend Gamma-Ray astronomy. The obser-
vatory will be launched in August 1985. The
Shuttle will also be the vehicle for this mission.
The observatory will examine, from an orbit
400-500km above the Earth, the very short
wavelengths below 10~"*m. It is hoped that
these observations will help to provide clues as
to the nature of Pulsars, Quasars and Super-
nova.

To make a new map of the sky a special
satellite, Hipparcos, is to be launched in
1986/1987. This was put back in favour of
Giotto to ensure that at least one spacecraft
was able to rendezvous with Halley’s comet.
Hipparcos’ mission is an extremely important
one for the same reasons that Giotto was
important: further accurate knowledge of the
universe.

Hipparcos will measure the positions and
motions of 100,000 stars with an accuracy
that is not possible from Earth. The measure-
ments will also provide better evidence of the
quasars and sources near the edge of the
observable universe.
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1388

Precision Digital Multimeter;
five functions, four ranges per
function; diode check; fully
protected; +0-5% basic accu-
racy (d.c. volts). No calibration
required.

36

Precision Digital Thermo- _
meter; —55°C to +150°C;

stainless steel probe; laser
trimmed i.c. sensor giving
excellent linearity and easy

calibration. HW“

\

... These will be
followed in the
June and July
issues by at least
6 more projects
designed to fit in
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. PLUS SPECIAL DP¥ OFFER

TO match the free case we will also have a
spemal offer on this brand new l.c.d.
.dllgltal panel meter. The meter employs
watch manufacturing techniques to reduce
the depth to a minimum. The current drain
has been reduced to only 200uA which
means a PP3 battery can power the display
for typically two years if used 8 hours a day.

EXTRA CASES...

Other features include 15mm digits, digital
hold facility, auto-zero, auto-polarity, single
rail 5-15V supply, programmable decimal
points and 200mV full scale deflection.

The meter will fit neatly into our free case
and all our projects will use it. An exclusive
special offer price has been arranged for PE
readers—full details next month.

We will be presenting “'PE Case Vouchers’’ in subsequent issues
so that regular UK readers can obtain extra cases for a fraction of
the normal cost. With at least eight different projects we think you

will want another case!

Matke Sare of Your oty How!

We do not want our regular readers to miss out due to the heavy
demand this issue is bound to attract, so please order a copy from
your newsagent NOW!
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A SPEECH processor is essentially a device which improves
‘the intelligibility of a voice signal. This is particularly im-
portant where the wanted signa!l is contaminated by noise or
where the signal varies over a wide range. Several different
types of processor are possible and these vary considerably
in complexity and effectiveness.

The unit to be described not only provides an increase in
signal level but also reduces the dynamic range of the signal.
It is therefore eminently suited to applications where a con-
sistently high level of output is required from a signal which
varies in amplitude. The unit employs an active limiter and
therefore avoids some of the time constant problems
associated with dynamic speech compressors. Active filter
techniques further enhance the output signal by reducing
noise and harmonic distortion.

The circuit uses only one integrated circuit, a FET input
quad operational amplifier, and may be readily inserted in
the signal path of such equipment as public address am-
plifiers, tape recorders, transmitters and transceivers.

CHARACTERISTICS OF SPEECH

Very large variations in instantaneous signal are present in
speech waveforms. This can often be an important con-
sideration in the design of equipment for use with voice
signals including public address amplifiers, transceivers etc.
The ‘'peak factor’ is defined as the ratio of peak to RMS
sound pressure over a specified bandwidth. For unfiltered
speech the peak values exceed the RMS values by typically
some 10dB or more over a time which is equivalent to the
length of an average syllable. Over a longer period of time,
however, this value is greatly increased and the peak factor
is typically some 20dB. Thus, if a public address amplifier is
producing, for example, an average power of 1W from a
given source it must be capable of a peak power of around
100W if the signal is to be reproduced faithfully.

In many applications, however, the important considera-
tion is intelligibility rather than accuracy of reproduction.
Here we are concerned not with the absolute signal power
but more with the ratio of signal to noise power. This can be
increased by either reducing the transmission channel
bandwidth or by raising the average level of the signal whilst
the noise in the transmission medium or recording system
remains constant. The latter technique has the effect of

38

Michael Tooley s a
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SPECIFICATIONS

Maximum limiting 3dB change in output for 20dB change
in input &

Input signal range 2mV to 2V peak-peak

Output signal range 20mV to 6V peak-peak

Minimum input signal for onset of limiting 6mV peak-
peak

Input impedance 10k typical . &

Output impedance 150R typical £

Supply 6 to 9V at 12 to 20mA %

hRe ]

reducing the dynamic range of the signal or, to put it in sim-
ple terms, making the quieter sounds louder whilst the
louder sounds stay loud!

A further consideration is that, for a given system, there is
often a maximum signal level that should not be exceeded.
This is important in, for example, such applications as broad-
cast transmitters where overmodulation of the carrier results
in a signal having an excessive bandwidth.

SPEECH PROCESSING TECHNIQUES

The two principal methods for restricting the dynamic range
of a signal are amplitude limiting or clipping and dynamic
compression. The former method has the advantage that it is

simple and fast to act, but has the disadvantage that har-

monic distortion is introduced by the Ilimiting action.
Dynamic compressors are relatively distortion free but are
somewhat more complex. They also have considerable
drawbacks associated with attack and decay time constants
of the AGC system employed; the compressor may not
operate quickly enough to respond to a rapid transient and,
furthermore, may be slow to recover once the compression
action has been started. Fig. 1a shows the general block
schematic of an amplitude limiter whilst, for comparison,
Fig. 1b shows the arrangement of a dynamic compressor.
The circuit described in this article uses an active limiting
arrangement. As with all limiters some distortion is in-
evitable. This is primarily due to the generation of harmonics
caused by the non-linearity of the transfer characteristic.
Harmonics of the lower frequency components (say below
1kHz) of the input signal are more significant because they
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fall within the frequency range of the speech signal. At mid-
dle and high frequencies (say above 2kHz) the harmonics
generated fall outside the speech signal frequency range and
can be attenuated by means of a suitably designed filter.

The transfer characteristics for various degress of am-
plitude limiting are shown in Fig. 2. ‘Hard-limiting’ occurs
very abruptly, there being no perceptible increase in the out-
put signal amplitude beyond a certain input level. 'Soft-
limiting’, as its name implies, is somewhat more gentle and
the slope of the transfer characteristic is made to fall
progressively as the input signal amplitude increases above

—D—w ouTPUT

Fig. 1a Amplitude limiter block schematic
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Fig. 1b Dynamic compressor block

a certain threshold level. 'Soft-limiting’ offers some advan-
tages over ‘hard-limiting’ as regards the generation of un-
wanted harmonics of the input signal. These are con-
siderably reduced with the result that the output signal is
less harsh and consequently more pleasant to listen to. Also,
due to the reduction in harmonic content, less stringent re-
quirements are imposed on the subsequent filter stage.
Typical signal waveforms obtained with ‘hard’ and ‘soft-
limiting” are shown in Fig. 3.

The degree of limiting employed depends largely upon the
particular application. A change in output of, say, 3dB for a
change in input of 20dB may be eminently suitable for voice
communications over a noisy radio channel, however, for
public address and tape recording of speech signals a
somewhat less severe 6dB change in output for a 12dB
change in input will be more suitable. An essential require-
ment, therefore, of a general purpose speech processor em-
ploying amplitude limiting techniques is that the degree of
limiting should be adjustable over a wide range. In practice,
and since the input signal level may vary from one source to
another, this means that the signal level both preceeding
and following the limiter stage must be made variable. By
careful adjustment a wide range of limiting can be achieved
and a variety of input and output signal levels can be catered
for.

The block schematic of the speech processor is shown in
Fig. 4. The first stage is an amplifier with a voltage gain
which is adjustable from approximately 1 to 100. The limiter
stage which follows has a fixed voltage gain of 2 for smali
signals and this falls dramatically as the signal level in-
creases. The active low pass filter has an upper cut-off fre-
quency of approximately 4kHz and significantly reduces the
harmonic content of the output signal from the limiter. The
final stage is another amplifier, the gain of which may be ad-
justed over the range of 0-05 to 4-5.
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~Resistors apacitors s
R1% 4k7 COMPDNENTS' C1 470n polyester
R2 £ 4k7 : C2 10p 16V tantalum

¢« R3 10k 0 G3 470n polyester
R4 10k : C4 10u 16V tantalum
R5 4k7 Potentiometers C5 22u 25V tubuiar
R6 4k7 VR1 1M miniature horizontal preset Cc6 10n polyester

*» R7 47k VR2 1M miniature horizontal preset c7 10n polyester *
R8 100Kk = C8 2u2 35V tantalum
R9 3k9 €9 10u 16V tantalum
R10 3k9 Cc10 10u 16V tantalum
R11 100k cill 100u 18V p.s. mounting tubular
g} § J“(()Sk Miscellaneous

“ Printed circuit board plastic case measuring approx. 150

. g}g g;gk Se‘g':lconductors x 80 x 50 mm DPDT miniature toggle switch, sockets (2 =

R16 i 10k D1 PIIJ(?&CBN off) 3-pole jack or similar, battery connector—snap fit to
fi -pin D

R17 1% D2 IN4148 PP3 battery, low profile 14-pin DIL socket -

i All fixed resistofs $W 5% carbon D3 lLe.d.
&

Components and p.c.b. available from Howard Associates, 59,
Oatlands Avenue, Weybridge, Surrey.

CIRCUIT DESCRIPTION
IC1a operates as a conventional inverting voltage amplifier,
the gain of which is controlled by the negative feedback
resistor, VR1. The voltage at the non-inverting input is set by
means of R1 and R2 at approximately half the supply
voltage with C2 providing decoupling at signal frequencies.
A similar arrangement is used for setting the non-inverting
input on each subsequent stage. The active limiter is formed
by IC1b, D1, D2 and associated components. Since D1 and
D2 are silicon devices, a peak-peak voltage of approximately
1.2V at pin 14 of IC1 will cause D1 and D2 to conduct on
alternate half-cycles and this will, in turn, provide a low im-
pedance shunt path across the feedback component, R8.
IC1c and associated entry circuit forms a low-pass Sallen
and Key filter. This is a simple, yet effective, second order
filter, and cut-off frequency being determined by R9, R10
and C6, C7. The ratio of R9 to R10 and C6 to C7 being kept
constant to provide fixed filter characteristics. The final
stage, IC1d, is an inverting voltage amplifier, similar in con-
figuration to iC1a. VR2 and R16 set the voltage gain of this
stage, the values being chosen so that the stage can provide
attenuation as well as amplification. S1a provides a direct
signal path between input and output when S1b is in the
‘off" position. A conventional LED and current limiting
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resistor is used to provide visual indication that the
processor is in use.

CONSTRUCTION

The speech processor is built on a single sided p.c.b., the
copper foil layout of which is shown in Fig. 6. The compo-
nents are arranged on the top side of the p.c.b., as shown in
Fig. 7.

It is recommended that IC1 be mounted in a low-profile
14-pin DIL socket and that, as far as possible only miniature
components are used. The completed p.c.b. should be
carefully checked and then mounted in a small plastic case
using stand-off pillars. The layout of the input and output
sockets, on/off switch and l.e.d. being entirely a matter for
the individual constructor's preference. The connections to
the p.c.b. together with associated wiring are shown in
Fig. 8.

INITIAL TESTS AND ADJUSTMENTS

Connect a suitable battery (PP3, PP6 or similar) and check
the supply current. This should be in the region of 12 to 20
mA. Set VR1 and VR2 to mid-position and connect a
microphone to SK1. The output signal should then be
checked using an amplifier or tape recorder connected to
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Fig. 8 Interior layout and wiring

SK2. The effect of varying the settings of VR1 and VR2
should be noted. If VR1 and VR2 fail to have any effect, or if
the output signal is not obtained, the p.c.b. should again be
carefully checked and, if this does not reveal any errors, d.c.
voltages should be measured and reference made to the
table of test voltages.

When experimenting initially with the speech processor it
is recommended that VR1 and VR2 be set almost fully
clockwise. This will produce similar input and output levels
when using a low impedance dynamic microphone and
limiting should occur when ‘close-talking” into the
microphone. Where an appreciable amount of gain is re-
quired, as would be the case when speaking at some dis-
tance from the microphone, the settings of both VR1 and
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Fig. 7 Component layout

VR2 may be increased to around mid-position.

Note that this may have the undesirable side-effect of am-
plifying unwanted extraneous noises to such a level that
their presence is annoying. The settings of VR1 and VR2 are
best determined by experiment in conjunction with the ac-
tual microphone or signal source which is to be used. It is
then a fairly easy matter to determine the optimum settings
for any particular application.

APPLICATIONS

Radio transmitters/transceivers

The addition of a speech processor will enhance the perfor-
mance of most transmitters and transceivers. The extra
“talk-power” often making the difference between a signal
which is readable and one which is lost in noise. Air tests un-
der marginal conditions show an effective 3 to 4dB increase
over a signal without speech processing. The device is
suitable for use with most types of transmitter and
transceiver and, being merely inserted in the microphone
connection, requires no internal modifications whatsoever.
The processor may be switched in and out as required; a
direct path from microphone to transceiver being provided in
the latter case. Since processed speech tends to be
somewhat less pleasant to the ear this facility is useful for
restoring normal operation for local contacts; the speech
processor being primarily intended for chasing DX! When
used with mobile equipment the speech processor will allow

dB

QUTPUT LEVEL (dB)

FREQUENCY (Hz)

INPUT SIGNAL LEVEL (dB)

—r1=— T —
20 30 40 50 dB
OUTPUT SIGNAL LEVEL (dB)

G

Fig. 9 Frequency response of the Speach Processor with C1 = 470n and

‘rolled-off’ at LF below 200Hz with C1 = 100n
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Test voltages

IC1 pin 14.5V 8 4-5V
2 4.5V 94.5V
34.5V 10 4.5V
49.0V 110V
5 4.5V 12 4.5V
6 4.5V 13 4.5V
7 4.5V 14 4.5V

All the above voltages were measured with a 10mQ input
d.c. voltmeter. The d.c. supply was 9V.

the operator to talk at some distance from the microphone
thus permitting the use of a gooseneck or tie-clip
microphone. This is much safer in use than the usual hand-
held microphone!

Public address

The speech processor is particularly useful as a means of
compensating for the variation in signal level which is often
experienced when a fixed microphone (on either a floor or
table stand) is employed. The processor then allows the
speaker to vary his position relative to the microphone
without appreciable loss of amplification.

Tape recording
The speech processor may be used to replace the AGC
system used on some cassette tape recorders when
recording speech. There is no annoying ‘recovery time’ and
the processor is useful in clarifying signals contaminated by
noise as would be the case when recording from short wave
receivers. The unit is also suitable for dictation, freeing the
user from the need to hold the microphone and allowing him
or her to talk at some distance from the recording machine.
And finally, although the processor is not generally
suitable for music (the distortion introduced being quite
noticeable) it may prove to be of some interest to those who
wish to experiment with musical effects. The speech
processor makes a very effective “fuzz-box” with VR1 and
VR2 suitably adjusted! Y
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P.s.u. and controller design
for mini-drills employing
p-w.m. to vary the speed

NEARLY everyone who regularly produces printed circuit
boards at home will own a miniature drill of some sort.
These drills normally require a power supply of 14 volts,
capable of giving 2—-3 amps. The supply will allow the drill to
give a better performance if it is regulated, since the 14 volts
will be maintained when the drill is under load. Also, if the
drill is to be used for other purposes than drilling {(which
should always be done at the fastest possible speed) a
variable speed power supply/controller is desirable. The
most notable time when a slower speed is required is when
using a burr bit to scratch out a p.c.b. track, at full speed the
burr tends to skid or bite making the job very difficult. The
design presented here is for a suitable power supply and
controller, employing pulse width modulation to give the
variable speed capability.

PULSE WIDTH MODULATION
The easiest way to control the speed of a small d.c. motor

(as are most drills} is to vary the power supply voltage.
However, the torque developed by the motor falls off very
quickly as the supply is reduced, making the slower speeds
useless. This problem can be overcome by using a square
wave drive with variable ‘on’ and ‘off’ time. (Fig. 1). When
the ‘on’ time is a small percentage of the ‘off time the motor
will obviously run more slowly since less energy is supplied,
but since the motor is pulsed by a full power surge the tor-
que remains fairly high. Obviously the speed is increased by
increasing ‘on’ time. It is usual to keep the frequency of the
system constant and vary the width of the ‘on’ pulse, hence
the name of pulse width modulation.

THE CIRCUIT
The circuit is shown in Fig. 2. The power supply is fairly

conventional, except that a great deal of decoupling is em-
ployed. This should not be omitted because the drill
generates a lot of spikes which will cause faulty operation of
the timing circuit. It is important that all the power supply
components are rated to sufficient current.

-

mini dril

CHRIS LARE
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Fig. 1. Puise width speed control

A 20 volt transformer was used in the prototype to give
plenty of spare capacity. The output from this transformer is
fed to C2 via a 6 amp bridge. Transistor TR1 and R1, D1
form a simple series regulator for the timing circuit. The
voltage generated by this supply also determines the final
output voltage and thus should be chosen to suit the drill
concerned. A 15 volt Zener was used in the prototype, when
reduced by three base/emitter drops the resultant 13-2 volt
final drive is ideal for a 14 volt drill.

The timing is generated by two 555 timers in a double
package (556). The first timer is connected as an astable, of
60Hz frequency. However, the output from this is in the form
of a short pulse, this being ensured by making R2 much
greater than R3. The pulse output is used to trigger the
second 555, which is connected in monostable mode. C8
and R4 act as a pulse differentiater which increases the
noise immunity of the circuit.

The monostable period can be varied by VR2, between
short and long periods. Since the maximum period required
is just less than the frequency of the first 555 VR3 is in-
cluded to allow this period to be accurately set; similarly
VR1 sets the shortest time available—or the slowest speed.
A footswitch facility is provided by using the reset of the
monostable; this simply inhibits its operation.

The output from the monostable is fed to a Darlington
pair, of which the 2N3055 should be mounted on a heatsink.
The output from the 2N3055 is fed directly to the drill,
although considerable decoupling in the form of C11, C12
and R10 should be added.
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Fig. 2. Circuit diagram
. n COMPONE ' )
esistors _
R1,10 680R NTS Ey
R2 47k
R3 50 kK Semiconductors
R4 10k D1 15V 400mW Zener
VR1 47k miniature preset TR1 BC184L
 VR2 47k potentiometer TR2 BFY51
VR3 100k miniature preset TR3 2N3055
IC1 556
Capacitors
C1,3,5,6,9, 12 0-1u Mullard C280 Miscullaneous
C2 2200 63 Volt electrolytic REC1-BA bridge; T1-20V transformer 2-4A; double pole
C4 470u 25 Volt electrolytic single throw illuminated switch; 1A fuse & holder; 3A
£7,10 0-471 Mullard C280 fuse & holder {optional); 2 mono jack sockets; plugs; die
c8 ' 680p polystyrene cast aluminium box; p.c.b.; footswitch (Watford PB12); in-
1 2-2u Mullard €280 sulation kit for 2N3055; cover for 2N3055; nuts, bolts
L 12 0-01 disc ceramic 750V etc.; sticky feet; mains supply neon (optional). ]
CONSTRUCTION

The physical construction is not critical, but the wiring
diagram should be closely adhered to so as to avoid noise
problems.

The prototype circuit was built on a printed circuit board,
produced with an etch-resist pen. Veroboard is not recom-
mended due to the possible noise problems. The circuit
board, together with the other parts was housed on a large
die-cast aluminium box, chosen for its good heatsink proper-
ties. The 2N3055 transistor was mounted on the box part
and fitted with a cover to prevent accidents with wandering
screwdrivers. A double pole illuminated switch for the mains
supply and the speed control were mounted on the lid of the
box.

Standard quarter inch jack sockets were used to connect
the drill and footswitch. Note that the footswitch should
have closed contacts when released. Most footswitches are
connected the other way round, but the one used in the
prototype had a standard changeover micro switch inside,
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Fig. 3. P.c.b. and assembly details
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Fig. 4. Interwiring detail

and it was a simple matter to alter the connections. The
main capacitor and bridge were mounted on the bottom of
the box, and the output decoupling components were moun-
ted directly on the output jack socket.

Four stick on plastic feet completed the unit.

TESTING

If an alternative current limited supply is available it is a
good idea to test the board with that, since a maijor failure
will almost certainly destroy TR1 and probably D1 as well.
Set the supply for about 17 volts. After re-checking the wir-
ing switch on. Check the regulator works. Check that a pulse
output is present on pin 5, and also on pin 9. Set both
presets to half travel and connect a drill up and it should run.
Increase the speed control to full, and the drill should speed
up. If it starts to run roughly, and slows down, do not
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worry—it is simply the monostable over running. Adjust VR3
with the speed control at maximum until the motor runs
at its fastest. Turn the speed control to minimum and
adjust VR1 until a suitable speed is obtained, then re-adjust
VR3 with the speed control at maximum.

IN USE

All drilling should be performed with the speed control at
maximum. Slow drilling will wear the drill bits out more
quickly, as well as taking longer. For other uses, burring,
polishing, etc. the best advice is trial and error, but around
half speed seems to be the best.

The footswitch is a definite improvement. It is particularly
useful if the drill stalls because the drive can be released
quickly, and when drilling over a centre point because the
drill can be positioned and then started. *
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Soldering Flux Paste - Ersin
A fast, non corrosive rosin flux
for general and electrical
soldering applications. Use with
Ersin Multicore solder. Size
RF10 £0.69.

Arax soldering flux paste also
available for general metal
working. Size AF14 £0.69.

The biggest name in solder worldwide

Tool Box Reels

3 flux-cored solders that cover a range of electrical and
non-electrical applications. ARAX 40/60 tin/lead -
size 11 £3.91 each. ALU-SOL size 4 £6.90 each..
ERSIN 40/60 tin/lead size 3 £3.91 each.

Solder Cream

For precision soldering, Solder
Cream is a mixture of solder
powder and flux. Electrical/
electronic {(“Ersin” flux) size / f ]
BCR10 £1.38. Metal joining 4 =<
(“Arax” flux) size BCA14 £1.38. k‘ ’
Stainless steel and jewellery
(“Arax” flux) size BCA16
£3.22.

Ersin 5-core Dispenser
Handy dispenser for all
electrical and electronic

applications. Size 6 £0.58.

WOMDSHNEST SOP  WORIWSEINESISHLER WORLD'S fIMST SOIMER

Handy Dispensers

Size 19A 5-core solder Ersin flux 1.22mm dia for
electrical work £0.97.

Size PC115 extra thin gauge for small electrical

Wire Strippers & Cutters

No tool box is complete components £1.15
w(i)ch?xt thi); l]rsl::dypw‘?re Size SV130 5-core Savbit specially for copper bits it Di
stripper which will adjust to and wires £1.61 Savbit Dispenser _ '
izes of fl d cabl Size AR140 Arax solder for all metal repairs Handy dispenser ideal for radio, TV / /
T e O, ini and similar work. Reduces copper Conglf
Easy grip plastic coated except aluminium £1.38. T o 60.90 PP )
handles. Automatic Size AL150 Alu-sol for most metals especially erosion. Size 5 £0.90. | Muop,
opening. Handle locking aluminium £1.93. o B
device. Ref 9 £2.69. 312&5:5;5160 for stainless steel and silver jewellery P
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Electronic Cassette Head Demagnetizer

Demagnetizes the tape heads to improve performance Bib Groove-Kleen Cassette Tape Hand Winder

and reduce background noise. Audible tone indicates For single play turntables. Velvet pad and tracking Winds a C90 cassette in 60 seconds - faster than most
demagnetizing action. brush track across the record as it plays picking up cassette machines. Especially ideal for battery powered
Works on all cassette machines including in-car. harmful dust to improve sound performance. recorders to save consumption when used on fast wind.
No external power needed. Ref 23 £10.49. Ref. 101B £4.69 British Patent Number 1519881 Ref 78 £1.66. British Patent Number 1443628

Bib Groove-Guard-XL-2
Unique formula liquid, when
applied to record, gives anti-
static protection and helps
reduce friction between
stylus tip and groove.
Complete with pump spray
dispenser and special
cleaning pad. Treats up to
12 LPs. Ref 27 £2.60.

l/

Tape Head Cleaning Kit

® . s E : Record Valet and Liquid Contains everything needed to clean and maintain
. ! Bib Hi-Fi Accessories Ltd., Handy kit contains special anti-static fluid and velvet the heads, capstan and pinch wheel on all types of
Kelsey House, Wood Lane End, record cleaning pad. Ideal to remove dust and other cassette and tape machines. Kit includes cleaning
Hemel Hempstead, particles from records and provides an anti-static and polishing pad, spezcialéiquid and handy
Hertfordshire HP2 4RQ. effect to help keep your records clean. nspection mirror. Ref 25 £2.48.
Q Ref47 £3.45. British Patent Number 1485069.

R W T | Telephone: (0442) 61291,

All prices given are recommended retail including VAT. 1f you have difficulty in purchasing your Muiticore solder product or Bib Hi-Fiaccessory, send direct to the
address above quoting the reference number and including your remittance plus 40p P&P. Send SAE for free colour catalogue showing complete range.
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Type 33 Analogue Multimeter

New low price -
only £22.95

L AJ (inc. VAT and p & pinUK.)

* 31 ranges - DC, AC, OHMS, dB etc.

* Test leads, batteries & wallet supplied
* High accuracy ~ 20K¢(? /Vdc

* Mirror scale + knife-edge pointer

* 2 fuses + diode protection

* Colour coded switches/scales

* Tough stylish case

* 12 months guarantee

* 5 U.K. Service Centres

31 Switched Measuring Ranges:

DC Volts: 100mV, 0.5, 2, 10, 50, 200, 500
1000V

DC Current: 50, 500uA, 5, 50,500mA, 5A

AC Volts: 2.5, 10, 50, 250, 1000V

(50 - 10,000Hz)

250uA, 2.5, 25, 250mA, 2.5A

1€2-5KE2, 50, 500kS2, 5M2

(+50M£2)

Capacitance: 100pF - 50nF,10,000pF - 50 uF

dB Ratios: -12 to +40 dB

AC Current:
Resistance:

HAWKER SIDDELEY

CROMPTON INSTRUMENTS
CROMPTON INSTRUMENTS, U K. MARKETING

8 SAFFRON WAY . LEICESTER LE2 6UP

Hawker Siddeley Group supplies electrical and mechanical
equipment with world-wide sales and service

Crompton Type 33 Multimeter(s)

Please send me
at £22.95 each.
| enclose cheque/money order/postal order for £
made payable to Crompton Parkinson Ltd.

NAME (Please print) .. .
ADDRESS

CROFTO(! OFFER
PN

9" Aztec Monitor
P4 White £55.75 P31 Green £69.00

Floppy Disk Drive
No case, no power supply
5V4" SS.SD SA400 £156.40
5%4"DS.S.D SA450£280.31
8"S.S.SD. SA800 £337.52

Sony Colour Camera
2010P 12v operation
IV composite output £298.50

The above prices include VAT
Carriage will be charged at cost

. N All major credit cards
momv ) gccepted

Ask for Crofton Mail Order Catalogue.

Phone or write to

CROFTON ELECTRONICS LIMITED

35 Grosvenor Road, Twickenham, Middlesex TW1 4AD. Tel: 01.891 1923/1513

Rapid Electronics

Pack No. Pack No.

Al0 10 PP3 battery leads 50p F331 | BD 139 transistor 45p
AT2 10 3.5mm jack plugs 80p F421 I MJ295S5 transistor 110p
A73 10 3.5mm jack sockets 80p Fi3 5 78LOS regulators 130p
AT4A 5 Standard jack plugs 80p F46A 1 7805 regulator T0p
ATSA 5 Sud. jack sockets 90p F47A 17812 regulator 70p
AB4A 55 pin 180 DIN plugs T0p F49A 179085 regulator 5p
AB5A 5 5pin 180 DIN sockets  55p F53 | LM317T variable reg.  200p
C21 5 Min. slide switches 5p £s4 1 LM323K 3A SVreg. 500p
C28 S Push 10 make switches  70p HII 20 IN4002 diodes 5p
C29 5 Push to break switches  90p 130 2 WO0O5 bridge rectifiers  45p
Cs0 20 8 pin DIL sockets 170p H60 100 IN4148 diodes 180p
Cs1 20 14 pin DIL sockets 200p H73 2 C106D thyristors 90p
Cs2 20 16 pin DIL sockets 220p Js 10 0.2in red LEDs 100p

ELO Resistor kit. 650 resistors LW J25 100.2in green LEDs 150p

10 ca value 4.710 IM 480p J4s 10 0.2in yellow LEDs 150p

Single potentiometers 170 200.2in LED clips 60p

SK-1M log or lin 35p J7 100.125in red LEDs 100p

Slide potentiometers. 60mm 127 10 0.125 green LEDs 150p

travel. SK-500K log or lin  65p J47 10 0.125 yellow LEDs 150p
E26 10 100K min. presets 0p 172 200.125 LED clips 60p
E3l 10 1u 63V clectrolytics 50p J75 I FNDS0O CC display 100p
E33 10 4u7 63V radial elec. 50p K$S 5 741 op amps. 90p
E34 10 10u 25V radial clec. 50p K20 5 CA3140 op amps. 225p
E37 10 100u 25V radial elec.  75p K30 5 LM301A op amps. 140p
E44 10 1u 35V bead tants. 100p K40 1 LM3240op amp. 50p
ES50 100.01 C280 polyester 50p K50 1 LM380 2W amp. T0p
ES4 10 0.1 C280 polyester 50p K75 1 LM3914 LED bar graph320p
ElO 10 BC 107 transistors 90p K85 5 NESSS timers 110p
Fil 10 BC 108 transistors 90p K90 1 NE556 timer 50p
F12 10 BC 109 transistors 90p K100 5 TLO8I op amps. 175p
F17 10 BC214L transistors 90p L8 54011 CMOS 130p
F27A 5 2N3819 transistors 100p L9 14013 CMOS 40p
Fi1l 1 BD131 transistor 45p (L] 14017 CMOS 15p
F312 1 BDI132 transistor 45p L22 1 4049 CMOS 45p

All prices include VAT. Please add 50p postage and packing. Send SAE for our
complete catalogue.

Rapid Electronics Limited

Hillcroft House, Station Road, Eynsford, Kent
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DIGITAL 555

Probably the most universally useful
and successful integrated circuit ever
made is the ubiquitous 555 timer. You
find them in the most unlikely places,
often doing unlikely jobs which the
manufacturers never dreamed of when
they introduced the design back in the
early ‘seventies. First came useful dual
and quad versions in 14 and 16 pin
packages, and more recently came the
CMOS versions, all helping to expand
the area of application, but never really
eclipsing the original design with its
cheap, simple and robust reputation.
All of the “improved” 555 devices
have been covered in this column over
the years, and this month | am able to
report on yet another device intended
to replace 555s in certain timing
applications.

One area where all previous 555 cir-
cuits have run out of steam has been in
the construction of simple timers
capable of long delay periods of
seconds or even minutes duration. The
trouble is that the 555 relies on a
single CR period to set time duration,
and this means going to large elec-
trolytic capacitors when long time-outs
are needed. The use of electrolytic
capacitors brings the usual bogies of
poor tolerance, high leakage, and tem-
perature sensitivity, and for critical
applications the solution has been to
run the 555 as a higher frequency
astable and follow it with a multi stage
binary counter such as the CMOS
4040.

To make the job of constructing long
duration timers and low frequency
oscillators easier, Intersil have in-
troduced the ICM 7242 which puts the
oscillator and the counter all in one
555-like 8 pin package. A single exter-
nal resistor and capacitor set the basic
oscillator frequency, and the oscillator
output is fed to the internal 8 stage
binary divider chain whose final stage
therefore gives an output frequency
1/256th that of the oscillator. Also in
the package is a control flip-flop which
is set by a TRIGGER input, and starts
the count sequence, and reset by a
RESET input which stops the count
and zeroes the counter chain. With the
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RESET line disconnected the 7242 can
be used as an LF oscillator, with the
RESET line connected to the final
count stage output the 7242 works
like a monostable or timer.

For additional flexibility the basic RC
oscillator output is brought out, as is
the first stage of the count chain which
gives a symmetrical square wave at
half the oscillator frequency. This is a
very useful device for those occasional
long time/low frequency applications,
but it won't replace the 555, take my
word for it!

ROBOT MUSCLE

Robots, like people, need muscles to
enable them to move their “arms’.
Animal muscles can be precisely con-
trolled, are efficient, and are very com-
plex. The poor old robot, on the other
hand, has to rely on electric motors,
gears, and drive belts, not to mention
feedback pots, servo amplifiers, and
power supplies.

Really useful muscle analogues
seem as far away as ever, but perhaps
a new chip set from SGS-ATES can at
least help to streamline existing d.c.
servomotor “muscle” technology to
make it more efficient and compact.
With the addition of a d.c. motor and
an optical position encoder, and under
the control of a microprocessor, the
L290, L291 and L292 trio make up a
compact and powerful servo system for
position control in robots or any other
industrial machine. The L290 comes in
a 16 pin plastic d.i.p. and contains the
circuitry to interface the optical posi-
tion encoder to the microprocessor by
means of derived position and velocity
signals. This chip also provides a com-
pensated reference for the L291, which
accepts parallel binary data from the
microprocessor and converts this into
an analogue servo demand signal using
a D to A converter. This chip also con-
tains a position amplifier, mode/direc-
tion switches, and is housed in another
16 pin d.i.p. The L292 is the motor
driver, able to handle up to 2 amps at
36 volts using an overload protected
bridge circuit. The L292 operates in the
“switched” mode, and in keeping with
the application, it is housed in a 15
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lead Multiwatt power package.

When interconnected, the servo
components operate in two modes. In
order to slew rapidly to a new deman-
ded position the servo loop can initially
employ velocity control only, but as the
target position is approached, a change
to precise position control is made.

PUTTING THE BYTE ON

If you are shovelling together a new
microprocessor system and can’t make
up your mind what to do about
memory, it's probably time you had a
look at the “Bytewyde” concept cham-
pioned by Mostek.

Bytewyde is not a reference to a
single memory device, but is the name
given to a whole family of devices, in-
cluding some you will already be very
familiar with, like the 2716 EPROM.
What makes the concept special is the
plug-in interchangeability of ROM and
RAM memory devices in the same
socket by utilising the pin configuration
made standard by 24 pin UV erasable
EPROMs and compatible masked
ROMs. To launch the concept, Mostek
introduced the 4118, a 1K x 8 static
RAM in a 24 pin package which would
have been a useful hunk of memory
even without EPROM compatibility!
Things didn’t stop there however, and
now there are bigger chips and several
new manufacturers joining in. Mostek
have introduced another 1K x 8, the
4801 which is faster than the 4118,
and are now offering the 4802 which is
faster and has a 2K x 8 capacity to
boot. The Mostek chips are all NMOS,
but in the land of the rising sun they
are turning out CMOS memories in the
Bytewyde mould, such as the MSM
2128-1 from OKI| Semiconductor,
another 2K x 8 device.

If you adopt Bytewyde, you can lay
your boards out with standard 24 pin
sockets and then by changing links to
just two of the pins, you can plug in
your choice of 1K x 8, 2K x 8 or 4K x
8 EPROMs, or 1K x 8 or 2K x 8
RAMs. If you use 28 pin sockets in-
stead, you will be ready for all of the
above plus the new generation of 8K x
8 EPROMs and those giant RAM chips
which are just around the corner!
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HIS month’s Micro-Bus presents an

automatic program loader for the ZX80,
and a three-dimensional plotting program for
the Acorn ATOM. But first here are three in-
genious programs for the ZX80 devised by
Lars Silen of Finland. They provide ways of
concatenating strings, transferring the last
character from one string to another, and
reading from the ZX80's keyboard.

CONCATENATING STRINGS

The ZX80 has no built-in function for con-
catenating two strings: so you cannot, for ex-
ample. add the two strings A8="STUV” and
BE="WXYZ" by writing A8=A$+B$ as you
can on some BASICs. The routine shown in
Fig. | overcomes this limitation by providing a
way of concatenating any two different string
variables, and it is called as follows:

LET A3=A%
LET B§=B$%
GO SUB 1000

With the examples given above A% would
end up with the value “STUVWXYZ” and B$
would have the value “ ™ (the null string). The
references to A% and B$ in the two seemingly
redundant LET statements may be changed to
any two different string variables that are to
be concatenated.. Note that no variables
should be used between these two LET state-
ments and the subroutine call, as this may
cause the interpreter to hang up.

1000 REM STRING ADDER

1010 LET AD=PEEK{16394)+256*PEEK
(16395)-3

1020 LET AD=AD-1

1030 IF NOT PEEK(AD)=1 THEN GO T

0 1020

1035 LET TP=PEEK(AD+1)

1040 POKE AD, 0

1050 POKE AD,PEEK(AD+2)

1060 LET AD=AD+l

1070 IF NOT PEEK(AD+2)=1 THEN GO
TO 1050

1080 POKE AD+1,TP

1090 POKE AD,1l

1100 RETURN

Fig. 1. Program to concatenate two
strings on the ZX80

PROGRAM OPERATION

The program depends, for its operation, on
the way strings are assigned in the ZX80;
when a string variable is assigned to, the old
version is deleted and a new version is created
at the end of the list of variables. The two LET
statements above have the effect of moving the
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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.

strings A8 and B$ to the end of the list of
variables, so that they are positioned in
memory as shown in Fig. 2 (a).

o BEFE LRI
(b)[A$ls|7|ulv|w|x|v|z|'1‘la$1ﬂ

Fig. 2. Diagram showing two strings (a)
before and (b) after running the String
Adder program of Fig. 1

Locations 16394 and 16395 contain the ad-
dress of the top of the list of variables: the
program reads backwards from this address,
through string B$. until the terminating byte
‘1" is found at the end of A$ (lines 1020 to
1030). Then the characters of B$ are shuffled
down onto the end of A3 (lines 1050 to 1070).
and finally B$ is recreated as a null string
(lines 1080 to 1090). The result is shown in
Fig. 2 (b).

TR$ FOR THE ZX80

The following routine is very much like the
ZX80's TL$ function, but instead of cutting
off the leftmost character from a string, it cuts
off the rightmost character: it could therefore
be called TR$. The routine is shown in Fig. 3,
and uses much the same technique as the
program to concatenate strings. Again, the
routine is called by executing:

LET A3=A%

LET B§=B$

GO SUB 1000

The effect is to cut off the last character from
A% and add it as the first character of B.
Thus if initially A8=“STUV™ and
BS="WXYZ" the result would be
A$="STU™ and BB3=“VWXYZ". B$ may
initially be a null string.

1000 REM TRS

1010 LET AD=PEEK(16394)+256*PEEK
(16395)-3

1030 LET AD=AD-1

1040 IF NOT PEEK(AD)=1 THEN GO T
0 1030

1050 POKE AD,PEEK(AD+1)

1060 POKE AD+1,PEEK(AD-1)

1070 POKE AD-1,1

1080 RETURN

Fig. 3. Program for the ZX80 moves the
last character from one string to
another

ZX80 KEYBOARD ROUTINE

One shortcoming of the ZX80 is that the
keyboard and display are effectively dead dur-
ing execution of a program. However, with the
help of the following simple machine-code
routine it is relatively easy to read keys at any
desired time:

IN A0 :read port O into accumulator
LD L.A :saveresultin LSB of HL
LD H.O :zero MSBof HL

RET : return to BASIC, resuit in HL

Since there is always a risk that a machine-
code routine located in the ZX80’s RAM will
be overwritten by the display file, the routine is
written into a string which must not therefore
be used elsewhere in the program. The
program of Fig. 4 sets up the machine-code
routine, and is called using the USR function:

LET K=USR(O)

where K is given the value of the key
pressed. Note that this function. and lines 20
to 90 in the program, refer to the variable
“O", not the digit zero.

10 REM READER

20 LET O$="XXXXXX"

30 LET O=PEEK(16392)+256*PEEK(
16393)+1

40 POKE O, 219

50 POKE 0+1,0

60 POKE 0+2,111

70 POKE 0+3,38

80 POKE 0+4,0

90 POKE 0+5,201
Fig. 4. Program sets up a machine-code
routine to read the ZX80's keyboard

AUTOMATIC PROGRAM
LOADER

it is often convenient to record a large num-
ber of seldom-used programs onto one
cassette, but then it can be a lengthy business
retrieving the particular one you want. The
following system automatically searches a
tape for the correct program, by skipping the
correct number of earlier programs on the
tape. It was developed by Trevor Toms of
Phipps Associates, for use with the cassettes
of programs that accompany their excellent
*Z X80 Pocket Book™, and they have kindly
given permission for it to be included in
Micro-Bus.

The automatic loading is performed by a
header program, stored at the beginning of
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each tape. This is loaded first, and it prints out
a list of all the other programs on that tape.
All you need to do is type the number of the
program you want, and the header program
will locate it and load it.

MACHINE-CODE ROUTINE

The first stage in writing the header
program is to create a 'machine-code routine
that will skip past a program on the tape. This
is best done using a BASIC program, as in
Fig. 5. First, line 2 reserves 100 bytes for the
machine-code by dimensioning an array C,
and the address of this array is calculated and
stored in the variable C (line 10). To avoid
having to write the entire cassette routine from
scratch, the ZX80’s LOAD subroutine is
copied out of the relevant part of the monitor
ROM in lines 30 to 70, and then *“patched” to
do the required task by modifying certain
bytes. The patches are as follows:

Lines 110 to 230 converts the routine into a
subroutine, rather than part of the main
command-entry loop, and make it read
program bytes from tape until a byte contain-
ing 128 (or 80 in hex) is detected. This byte
denotes the end of the program and program
variables. Lines 240 to 260 make the routine
ignore the system variables, which are stored
as 40 bytes before the program text and
program variables. Finally, the routine is
patched so that if the BREAK key is pressed
the USR function will return a value of —1
(lines 330 to 390). Any other value returned
indicates that a program has been successfully
skipped over.

1 REM CREATE CASSETTE HEADER
2 DIM C(50)
10 LET C=PEEK(16392)+PEEK(1639
3)*256+2
20 LET Y=C+l
40 FOR X=504 TO 597
50 POKE Y,PEEK(X)
60 LET Y=Y+l
70 NEXT X
100 REM PATCH LOAD SUBROUTINE
110 POKE C+1,21
120 POKE C+2, 32
130 POKE C+3,5
140 POKE C+4,126
150 POKE C+5, 254
160 POKE C+6,128
170 POKE C+7,22
180 POKE C+8,1
190 POKE C+9,0
200 POKE C+10,0
210 POKE C+11, 32
220 POKE C+12,28
230 POKE C+13,201
240 POKE C+14,6
250 POKE C+15, 40
260 POKE C+25,57
270 POKE C+35,42
280 POKE C+36,8
290 POKE C+37,64
300 POKE C+38, 35
310 POKE C+39, 35
320 POKE C+40,80
330 POKE C+49,33
340 POKE C+81,24
350 POKE C+82,174
360 POKE C+83,33
370 POKE C+84,255
380 POKE C+85,255
390 POKE C+86,201
400 STOP

Fig. 5. Program to set up a machine-
code routine to skip a program on tape
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Having typed in the program of Fig. 5, and
saved it on tape in case it crashes, run it to
create the machine code in array C. Now
delete every line in the program, being ex-
tremely careful to avoid pressing RUN or
CLEAR which would destroy the contents of
array C. Now type in the header program of
Fig. 6: this contains, in lines 100 to 200, a list
of the programs to be saved on the tape, and
these lines should obviously be altered to suit
the programs to be stored. Line 20 calculates
the address of the skip subroutine created
earlier, which still exists in memory although
there is no longer any reference to it. The sub-
routine is called by the function USR(C + 14).

1 REM **x "GOTO 1" *kx
2 REM *** DO NOT "RUN" ***
10 LET MAXPROGS=3
20 LET C=PEEK(16392)+PEEK(1639
3)*256+2
30 PRINT “PROGRAM SELECTION:"
40 PRINT
100 PRINT "1. MASTERMIND",,"1K"
100 PRINT "2. HANGMAN",, "1K"
120 PRINT "3. HUNT THE WUMPUS",
w 3R
200 PRINT
210 PRINT "REWIND TAPE, ENTER S
ELECTION"
220 PRINT "PRESS PLAY/NEWLINE T
OGETHER"
300 INPUT N
310 IF N<1 OR N>MAXPROGS THEN G
oTO 1
320 IF N=0 THEN LOAD
330 IF USR(C+14)=-1 THEN GO TO
400
340 LET N=N-1
350 FOR Y=1 TO 400
360 NEXT Y
370 REM SMALL SETTLE LOOP 4 SEC
S
380 GO TO 320
400 PRINT "BREAK..."
9999 STOP

Fig. 6. Header program for the ZX80
loads a specified file from a tape

Having entered the header program, save it
at the start of the tape, and you are then ready
to fill up the tape with programs you wished to
archive. Note that about 10 seconds of blank
should be allowed after recording the header
program, so that it can be updated and re-
recorded if more programs are added to the
end of the tape at a later stage.

USING THE PROGRAM

In use. the header program is first loaded
from the start of the cassette, and executed us-
ing “GOTO 1" since RUN would destroy
array C containing the machine-code routine.
Having selected a program from the menu,
and entered its number, the tape is rewound
and played again, while typing NEWLINE.
The automatic loader will then skip the header
program. and all the intermediate programs.
finally loading the program that was chosen.

3-D PLOTTING

The simple program in Fig. 7 plots a three-
dimensional curve using high-resolution
graphics. It is designed for an Acorn Atom

with a floating-point extension. The program
avoids plotting lines that would be hidden by
the perspective from which the curve is being
viewed: see Fig. 8.

The program uses a mixture of integer and
floating-point  variables: the floating-point
variables are prefixed by a “%”" sign, and are

5 REM 3-D PLOT
10 CLEAR4
20 A=128;B=A*A;C=96;D=96
30 FOR X=0 TO A
40 S=X*X
50 $P=SQR(B-S)
60 $I=-3P
65 DO
70 $R=SQR(S+%I*%I)/A
80 $Q=(%R-1)*SIN(24*%R)
90 $Y=%I/3+8Q*D
95 FIF $I=-%P $M=3%Y;GOTOb
100 FIF $Y>%M $M=%Y;GOTOa
105 FIF $Y>=%N GOTOc
110b$N=8Y
115a8Y=C+8Y
120 PLOT13, (A-X), %Y
130 PLOT13, (A+X),8Y
135c8I=%1+4
140 FUNTIL $I>=%P
145 NEXT X
150 END

Fig. 7. Three-dimensional plotting
program for Atom BASIC with
floating-point

Fig. 8. High-resolution graphics curve
produced by 3-D Plot program

totally separate from the normal integer
variables. A second version of the IF state-
ment. FIF. is provided for floating-point com-
parisons: similarly the integer DO ... UN-
TIL loop. which gives repeated execution of a
section of statements until the condition in the
UNTIL statement is satisfied, has as its coun-
terpart the floating-point DO . .. FUNTIL
loop. The lower-case letters are labels. used by
the GOTO statements instead of line numbers.

The graphics command *CLEAR 4’ sets up
the display for 256 x 192 points, and the
statement "PLOT 13.X.Y" plots a point at
coordinates X.Y. Hidden-line removal is per-
formed by keeping a record of the highest
point plotted. in %M. and the lowest point
plotted. in %N: only points greater than %M
and less than %N are plotted. Line 90 deter-
mines the perspective at which the curve is
viewed. The function for evaluation is given in
line 80, as the height %Q in terms of the
radius %R. and this line can be changed to
give plots of other functions.

51




HIS Ultrasonic Intruder Alarm is an updated version of

the design published in PE December 1979. Modifica-
tions to the original circuit include the use of a sensitivity
control which will also preset the detection range and a
steady alarm output. The complete unit has been redesigned
to fit onto a single p.c.b.

CIRCUIT DESCRIPTION

The complete circuit diagram of the Intruder Alarm is
shown in Fig.1. The 555 timer (IC2) is connected as a 40kHz
square wave generator which can be fine tuned by VR1. The
square wave output is filtered by R22 and C16 before being
used to drive the ultrasonic transmitter X1. The 40kHz signal
sets up a sound pattern in the protected room and if an ob-
ject moves within the field a frequency shift occurs (due to
the Doppler effect) to the waves which are reflected from
the moving object. The transducer X2 will receive two dif-
ferent frequencies (40kHz and the shifted frequency which
can be higher or lower than 40kHz); these will combine to
produce a beat note. The frequency of this audio or sub-
audio beat note will be the difference between the two
ultrasonic frequencies. This beat frequency is then amplified
filtered and used to operate the alarm. The received sound
from X1 feeds the 40kHz amplifier IC3 the gain being deter-
mined by VR2, R6 and C6. VR2 adjusts the voltage gain
from 1 to X100.

The output of this stage is fed to the envelope detector to
remove the 40kHz signal and detect the Doppler frequencies
from the received signal. IC4 forms a Doppler frequency am-
plifier the gain being set by R10, R9, and C8 this increases
the signal sufficiently to drive the diode pump detector C9,
D7, D8, C10 and R11 to convert the Doppler frequency into
ad.c. level

This d.c. level feeds the unit ‘on’ and ‘'movement’ indicator
formed by IC5, D9 and R12. The diode D9 glows when the
unit is on and increases in brightness as a movement is
detected, the brightness being dependent upon the voltage
at the output of IC5 which causes current to flow though D9
and R12. The diode D9 also acts as a 1-2V level shifter for
better matching to the next stage.

The d.c. level from IC5 is filtered by R13 and C11 (to form
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a 1 second invalid movement delay to prevent false trigger-
ing) before feeding IC6a and b whicli form a bistable reset at
switch on by C12, D11 and R19 (D10 forms a discharge
path at switch off for C12). When the bistable is triggered by
pin 13 going high the output of pin 10 goes high charging
C13 via R14. When the voltage across C13 reaches the up-
per threshold of the Schmitt trigger formed by IC6c and d,
R15 and R16 the output of pin 4 goes high driving TR1 via
resistor chain R17 and R18, the collector of TR1 drives RLA
and D12. Resistor R21 and C15 provide sufficient current to
energise the relay with a low holding current to minimise the
power taken by the relay. When pin 4 is high C12 is dis-
charged by R19 and R20 causing the voltage at pin 9 to rise,
which resets the bistable causing pin 10 to go low discharg-

.
( FEATURES

(1) Screw connections for 240V a.c. supply and
remote alarm sounder.

(2) 1BV battery back up option in case of mains

failure. Ni-cads can provide up to 5 hours of

protection.

Internally preset detection range (normally preset

to 15 feet with built and tested alarms)

§ (4) Half second system test at switch on—acts as an

‘ alarm on reminder for the user

{6} Twenty seconds delay at switch on—to allow the
building to be feft without sounding the alarm.

{6) Twenty second delay on entry—to allow the alarm
to be cancelled without sounding.

{7) One second invalid movement delay—to prevent
false alarms by plants etc.

{8) Two minute self cancelling alarm—to provide
repeated protection whilst away for long periods.

(3

The alarm is most sensitive to moving objects in front
of the unit and towards the unit. A red lamp glows on
the front of the unit when power is connected and in-
creases in brightness as movement is detected.

% y
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ing C13 via R14 and when the lower threshold of the
Schmitt trigger is reached pin 4 goes low turning off TR1
and de-energising RLA. If relay RLA is removed and R21
linked TR1 can drive a low power high efficient piezo soun-
der such as the ITT U250-RHA which requires 12V d.c. at
18mA to produce a 1056dB 2-7kHz at 1 metre.

R1 and D5 form a suitable charging circuit for ni-cad bat-
tery back up. If dry cells are used the charge resistor R1
should be removed. The mains power to the unit and battery
feed should both be switched.

The power supply consists of T1, D1, D2, D3, D4,
smoothing capacitor C1 i.c. regulator IC1 and decoupling
capacitors C2 and C17.

The switch on test is provided by C14 causing pins 1 and
2 of IC6 to go high whilst charging through path C12. D11,
R15 and C13 causing pin 4 to go high turning on TRI and
energising RLA.

D1-D4
1NLOOT

240V

bs
1N4QO2

R
R1

22

100

2k2
s
[o]
EXTERNAL $01?| i
BATTERY
T
X i .

.

Fig. 1. Complete circuit diagram of the Intruder Alarm

€ COMPONENTS C4,C186 10n ceramic (2 off) h
g b C5,C8,C11,C12,C13,  22u 16V elect. (6 off)
: C17 .
Senstors C6,C7,€9,C10,C14  100n polyester (5 off)
R1,R18 2k2 (2 off) .
R2 12k Semiconductors
R3 47k D1-D4 1N4Q01 (4 off)
R4, R5 220k (2 off) D5 1N4002
R6, R12 1k (2 off) D6,D7,D8,D10,D11, 1N4148 (6 off)
R7 4k7 D12
R8 100k D9 Red l.e.d.
R9, R22 100 (2 off) TR1 BC547
R10 470k 1C1 78L12
R11,R16, R20 4M7 (3 off) 1C2 NE555
R13,R17 22k (2 off) IC3 CA3140E
R14,R15,R19 1™ (3 off) 1C4, 1C5 741 (2 off)
R21 680 1C6 4001
All resistors +W 5% carbon Miscellaneous
T1 Mains transformer 18V sec
Potentiometers X1 MA40LIS
VR1 4k7 min. hor. X2 MA4OLIR
VR2 100k min. hor. 20mm grommets (2 off)
9mm grommets (2 off)
Capacitors ABS box 115 x 95 x 45mm
C1 470u 25V elect. Relay Omron LCIN-E -
C2.C15 220u 16V elect. (2 off) Piezo sounder ITT 250 RHA, p.c.b.
3 1n polyester ~ 3-way terminal block p.c.b. type (2 off)
Constructor’s Note
A complete kit of parts for the Intruder Alarm is available from GJD Electronics, 105 Harper Fold Road, Rad-
L cliffe, Manchester V126 ORQ. 4
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Fig. 2. P.c.b. design
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Fig. 4. Circuit for ni-cad conversion

Internal view of the alarm

X1 C18&

D9

X2

Fig. 3. Component layout

CONSTRUCTION

The p.c.b. design for the alarm unit is shown in Fig. 2 with
the component layout shown in Fig. 3. After all the compo-
nents have been soldered onto the p.c.b. and checked then
the case can be drilled. On the prototype the two
transducers were fitted into 20mm grommets. The front
panel should also be drilled for the movement detector l.e.d.
Grommets should also be fitted to the two holes at the rear
of the case used for the mains lead and relay connections.

With the transducers fitted into the case and the p.c.b.
mounted, then C16 and the other end of R22 should be
soldered onto the ultrasonic transducer X1.

SETTING UP

Point the alarm into the room. Turn VR2 fully clockwise
and measure the voltage at IC4 pin 3 which should be at
around 5.5V d.c. Adjust VR1 until the maximum voltage is
obtained, reduce this setting of VR2 for the required sensing
range. It is always best to use the minimum range required
to reduce the possibility of a false alarm.

INSTALLATION
The alarm is prone to both vibration and air currents
therefore the points below should be observed to avoid false
triggering of the alarm.
(1) Do not place the alarm on a vibrating surface.
(2) Close all doors and windows.
(3) Do not point the alarm at a radiator or convector
heater.
(4) Cats, dogs and large insects should be considered.
(5) If more than one alarm is to be used ensure that
the ultrasonic sound emitted by one alarm does
not interact with the second alarm.
(6) Try to install away from telephones as some bells
can produce high frequéncy sound similar to that
of the alarm *
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with a 2 YEAR guarantee

AG
LOW D

0scCl

TOR
£110

AG203 Low Distortion Oscillator — 10Hz to 1MHz in 5 ranges —
< 0.1% distortion — very flat O/P to 7V r.m.s. sinewave from
600 ohms, squarewave 10V pp — Ext. Sync. — > 60dB’s of vanable

output attenuation

SG 402
30 MHz AM.
SIG. GEN.

£59

SG402 A.M. Signal Generator — 100KHz to 30MHzn 6 bands —
100mV of O/P with variable attenuator — Int. and Ex. A M. — Sold
State — Lightweight and portable — Large clear easy to read

frequency dial.

FG 270

FUNCTION GEN.

£146
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FG270, Function Generator — 0.1Hz to TMHz in 6 ranges —
sine, square and tnangle — 20V p-p open circuit output — < 1%
distortion — D.C. offset — TTL O/P — Ext VCO for sweep tests

FG271 as above plus 0.02Hz to 2MHz in 7 ranges — Int. sweep —

Pulse, Tone Burst and A M.

ORTION

hitreliabilityhi!service hi!performance hi! competitive hi?

Low cost excellence

NE-SQUARE
CILLATOR

£50.

Instant stable signals — Soiid State

AG202A 200KHz R.C. Oscillator — 20Hz to 200KHz in 4 ranges —
Sine and Squarewave — Flat O/P to 10V r.m.s. from 600 ohms —

< 0.5% distortion — > 60dB of variable O/P atten — Ext Sync. —
Large easy to read single dial with smooth precise tuning control —

5MHz
O0SCILLOSCOPE

£100

C01303D, DC to 5MHz Oscilloscope — 10mVidiv sensitivity with
varnable atten — Int. vanable sweep frequency in4 ranges from 10Hz
to 100KHz — Int. and Ext. sync. — Direct deflection terminals can
monitor R F_up to 450MHz CO1303G as above, plus 1:8 to 54MHz
monitor freq. range from 1 to 500W direct coupling— Two Tone gen
1KHz and 1 575KHz — ideal for SSB, AM. CW etc.

CS 1562A
10 MHz
DUAL TRACE

£224

CS1562A Dual Trace 10MHz Oscilloscope — 10mV to 20Vidiv
sensitivity In 1-2-5 sequence with fine control — 1us to 0 5 s/div
sweep time plus X5 Mag. — Auto, Manual and TV tnggering —

Z mod and X-Y operation. A single trace version CS1559A i1s avallable

at even lower cost

Plus many other Trio Products such as high sensitivity electronic voltmeters, Wow and Flutter meters, DIP
meters and of course the main range of Trio scopes up to 100MHz — JUST ASK FOR THE CATALOGUE

@ TRIO.

performancehitcompetitive hitreliabilityhi!

House of Instruments Ltd.,
Clifton Chambers,

62, High Street,

Saffron Walden,

Essex CB10 1EE.
Telephone: (0799) 24922
Telex: 81653.
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Intertacin

COMPUKIT

Part 4 D.E.Graham

HIS MONTH we introduce a second companion board to
the Decoding Module, and examine the implementation
of analogue output from the Compukit.

ANALOGUE, TIMING AND AUDIO BOARD

This is a double sided p.c.b. of the same dimensions as the
Decoding Module, which connects directly to it via a single
edge connector to provide the Compukit with a range of
facilities. The board is powered by the Decoding Module's
dual 5 volt power supply, and, as may be seen from Fig. 4.1,
contains four separate sections: A D/A converter and
operational amplifier taken out to SK7; an 8 channel A/D
converter accessed through SK6; an AY-3-8910 Program-
mable Sound Generator and audio amplifier whose output is
taken to a number of pads at the edge of the board, and
whose two 8 bit ports are accessed through SK2 and 3; and
a 6522 Versatile Interface Adaptor providing a number of
counting and timing facilities, as well as a further 16 bits of
parallel port. Connections to the 6522 are made via SK4 and
5. Sockets SK2, 3, 4, 5, 6 and 7 are all of the 16-pin d.i.l.
variety.

4.1. Block diagram of Analogue Board

CONSTRUCTION

This should prove to be fairly straightforward. It is
probably easiest to solder in i.c. sockets first, followed by
discrete components, and finally the through-pins (as in-
dicated on the component overlay in Fig. 4.4). Before in-
serting the i.c.s, test that the correct supply voltage appears
at the appropriate pins of all i.c. sockets. The Analogue
Board connects to the Decoding Module via a 2 x 25-pin
0.1 inch edge connector SK1. This is wired to SK6 on the
Decoding Module as shown in Table 4.1. This wiring should
be kept to a few inches in length. Precautions against static
damage must be exercised when dealing withi.c.s 1,2, 6, 8
and 10 since these devices may be easily damaged by static
charges.

We will cover the testing of the four parts of the board in
the particular sections dealing with each functional unit.
Details of the PSG 6522 and A/D converter will be given in
forthcoming issues. Now we deal with D/A conversion.

D/A TECHNIQUES

In its simplest form a D/A converter may consist of a chain
of resistors joined to a parallel output port. Fig. 4.5 shows a
4 bit D/A converter that could be connefted directly to the

SK5 SK&

6522
Versatile Interface
Adaptor

SK1
POWER SUPPLY, 92

Audio out SK3 SK2
AY-3-8910

Audio Amp. Programmable Sound
Generator

i

RESET, R/W, DATA
BUS, ADDRESS BUS &

ADDRESS DECODING
FROM DECODING

1] 10

MODULE {SK6)
A/D 8 Channel —~a— SK6
Converter Multiptexer
D/A
Converter l\
Op.
56 Practical Electronics  April 1981



outputs of a 7475 quad latch. The output voltage would
range from a fraction of a volt for zero data to about 4 volts
for the decimal value 15. The resistors would need to be
one per cent tolerance types to avoid abrupt changes in
voltage occurring when different sections of the chain are
brought into play, as in the major transition which occurs
from 7 to 8 for example.

The configuration could be doubled up to produce an 8 bit
converter, but resistor tolerances would become more

critical. Also, if a PIA port was to be used with such a con-
verter, higher value resistors would be required because of
the relatively low drive capability of its output. This would
further necessitate the use of a d.c. amplifier to produce a
usable analogue output.

ZN425 MONOLITHIC CONVERTER
It is of course possibie to get around these problems, and
particularly the problem of conversion accuracy, by using a

g N
r
m.
JIDZ g U -
/ and Aj}p
/ {fr 0opode {Q. =
:__\_ﬁ
i
4.2. P.c.b. for Analogue Board (actual size)
N J



Table 4.1 Connections Between SK1 of Analogue
board and SK6 of Decoding Module.

Upper Lower
SK6 pin SK6 pin
SK1 pin number  Function | number  Function
number {upper) {lower)

1 1 Vgg{—5V) 1 RESET

2 2 @2 ‘2 W7

3 3 1RQ 3 w8

4 4 BC1 4 R7

5 5 BDIR — NC

6 — NC — NC

7 — NC 7 R/W

8 — NC 8 GND

9 — NC 9 GND
10 — NC 10 D7
11 11 W7 1M D6
12 — NC 12 D5
13 13 A3 13 D4
14 14 A2 14 DO
15 15 Al 15 D1
16 16 A0 16 D2
17 17 GND 17 D3
18 18 GND 18 Vce
19 19 GND 19 Vece
20 — NC 20 GND
21 — NC 21 GND
22 — NC 22 GND
23 — NC — NC
24 — NC —-— NC
25 25 NMI 25 BL2

monolithic D/A converter i.c. From ‘the variety of such
devices on the market we have chosen to use the Ferranti
ZN425 for a number of reasons. In particular it is readily
available at a reasonable price, and operates from a 5 volt
supply.

Fig. 4.6 gives a block diagram of the sections of the 425
used in D/A conversion. Essentially it consists of 8 data
switches which are activated by an external port or latches.
These switch a precision R-2R network to an on-chip 2.5
volt reference source to produce an analogue output on pin
14. This is typically 2-555 volts for all bits on, and 3mV for
all bits off.

PRACTICAL D/A CIRCUIT

Fig. 4.7 gives the full circuit of the D/A section of the
Analogue Board. This consists of a pair of 74LS75s wired to
form an 8 bit data latch. The latch enables are taken to the
W line on the Decoding Module, which corresponds to an
address of 61320. The 8 parallel outputs of the latch are
connected directly to the ZN425, which performs the con-
version of the latched data within 1u sec. The analogue out-
put (DA) appears at pin 14 of the 425, and is fed to the non-
inverting input of IC11, a 741 operational amplifier. Both
DA, and the output of the op. amp. (DAA) are taken out to
SK7, which also carries both polarity supply connections and
ground.

The op. amp. circuit has two associated variable resistors.
VR1 is used for zeroing, and has been given an extended
offset capability, and VR2, which controls the gain between
about 1 and 2.

To test the converter, connect a voltmeter between pin 14
of SK7 and earth {pins 1, 5 or 6 of SK7). Execute the com-
mand POKE 61320, 0, and adjust VR 1 to give zero volts on
the meter. Now execute POKE 61320, 255. This should
cause the meter to read somewhere between 2.5 and 4
volts, depending on the setting of VR2, The system is now
operational, and POKEing intermediate values to 61320
should vield intermediate voltage readings with a linear
correspondence (providing the gain has not been set too
high).

If the voltage does not vary with differing data, a voltage
check should be made on the DA output of the converter
(pin 14 of IC6, or pin 16 of SK7). If this does not alter when
data is POKEd to 61320, then checks should be made on
the outputs of the two latches IC4 and 5. These should also
change when different values are POKEd to 61320.

APPLICATIONS OF THE D/A CONVERTER

The DAA output of the converter unit at pin 14 of SK7
may be used in a wide variety of different applications. It
could be used for example to feed a servo amplifier control-
ling a d.c. motor which could variously drive a graph plotter,
a steering mechanism, or a robot’s left leg.

More simply it may be used to drive power controllers of
one kind or another. For low power d.c. operation, a simple
current amplifier of the type shown in Fig. 4-8 may be con-
nected to the DAA output of the converter unit. This will vary
the brightness of a 2:5V lamp according to the data POKEd
to 61320. To set this up, first execute POKE 61320, 0, and
adjust the zero offset {(VR1) so that the bulb is just
extinguished. Then execute POKE 61320, 255. This should

CONSTRUCTOR’S NOTE: NEW
MONITOR IN EPROM

During the development of this series the
screen editor written by Nigel Climpson
and published in PE was found to be ex-
tremely useful. This editor is now available
as the CE! monitor in a 2716 EPROM
for £12-50 + VAT and p&p. from
Technomatic Ltd. It replaces the UK 101
2K monitor ROM. and aiso contains
useful routines such as a rapid screen
clear.
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iluminate the lamp brightly, and VR2 may then be adjusted
to achieve best control over the full range of data.

A program of the type listed below will be fouhd useful in
setting up the converter for the above, and for other
applications:

80 REM TEST ROUTINE FOR A/D CONVERTER
100 A=61320

120 INPUTX

140 POKEA X

160 GOTO100

It simply requests a number, which should be an integer be-
tween zero and 255, and POKEs this to the converter.

TRIAC CONTROLLER

If a.c. or pulsed d.c. control is required, then the converter
may be used to drive a Triac or Thyristor. There are many
ways in which this may be achieved, but perhaps the most
straightforward is to use the DAA output of the converter to
vary the brightness of a le.d. indicator, which itself
iftuminates a light dependent resistor placed at a strategic

|=

Fig. 4.3. Analogue Board p.c.b. component side

“

JFI |||'||||ih

Practical Electronics  April 1981

59



point in a triac or thyristor controller circuit. This has the
great advantage of completely isolating the computer
system from the mains. Alternatively, a patent opto-isolator
such as the TIL112 may be used. In either case the l.e.d.
may be directly driven by the DAA output of the converter as
in Fig. 4.9.

Fig. 4.10 gives an experimental circuit for a power con-
troller using the l.d.r. method. The phase shift for the triac is
produced by the R1/C1 network, with the l.d.r. altering the

charge time of C1. R2, R3, and C2 help to reduce hysteresis
and flicker, common diseases of this type of controller,
though the latter is not completely eliminated. L1 and L2 are
inductors each formed by winding about 100 turns of wire of
a half inch former. Perhaps the most vital part of the circuit is
the R4/C3 network. This prevents spikes in the supply line
from destroying the triac.

The l.e.d. and series resistor are connected between the
DAA output of the converter and Vcc. The l.e.d. should be

4 N
o(e C2 o - é o 1 @ (] 1
° Y - ......... [ R EXEEE RN N
i SK6 SK7
o9 0 0000 00 o000 0080 O
L ]
[y . 1C2
0{SK2|e
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[ ] L ] [ ]
oo v - panppp
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L ]
- e 8 (50 D
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taped to the l.d.r., and the pair mounted in a completely
light-tight container.

To set up the circuit, VR 1 of the converter should be set to
give zero volts between DAA and ground on execution of
POKE 61320, 0. VR2 should then be adjusted to give a
smooth range of control. Some adjustment of R1, 2 and 3
may be necessary to effect this.

THYRISTOR CONTROLLER

In the author's experience, far more satisfactory power
control is achieved using thyristors rather than triacs. One
advantage of the thyristor is the ease with which unijunction
transistor delay circuits may be used with them; and secon-
dly they cannot suffer from asynchronous firing in the two
directions of current flow, as may occur with the triac, and
which is indeed one of the factors causing flicker in the con-
troller of Fig. 4.10.

Fig. 4.11 gives the circuit of a thyristor controller which
may be used to vary the power to some 12 volt d.c. device
for currents up to two or three amperes. Control using the
500k resistor is smooth and flicker-free. An l.d.r. driven by an
l.e.d. from the D/A converter may be introduced in a number
of ways into this circuit. About the simplest is to take the
l.d.r. from point X to earth via a resistor in the range 20 to
100k. To obtain smooth control it will be necessary to adjust
the 500k pot in conjunction with VR1 and VR2 on the
Analogue Board. Again, however, it should be stressed that
this is an experimental circuit, and some adjustment of
values may be necessary to obtain the best performance.

If it is desired to use this circuit for power control at a
higher voltage, then it should be possible to increase the
supply voltage, and adjust the Zener diode dropper resistor
R1 accordingly. If a.c. control is required, then the load
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4.10. Triac Power Controller. All resistors are 1 Watt

JUPT™ LOAD +5v
\ . M
Fo N i k7
d R4 '—‘
) ' 100 L |8
o TRIAC : 7 3 D i
UDIO OUTP
g NES55
: _ e c2 c3 . TO DAA ON
) 100n 100n 100n ANALOGUE PCB,
1 = L00v 100V T 500Vac (5 512 I {PIN 14, SK7)
1
L d . Uty
CSR2 In
RS D= ied = L_.J
330 R6 = LIGHT SENSITIVE = Ut
RESISTOR e.g. ORP12 [ers1] ’
TIC206D 7%
paa  [EEd 400V 3A
4.12. NES55 signal generator
U1 R1
R3
? 2k2
TIC106D LP1
400V 3A 12V
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100n 2N2646
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4.11. Thyristor Power Controller
4.13. Block diagram of storage
oscillocope
7~ )

COMPONENTS . ..

integrated Circuits

IC1 6522
Resistors 1C2 AY-3-8910
R1,R6, R8 1k (3 off) IC3 LM386
R2 100k 1C4,1C5, IC7 74LS75 (3 off)
R3 10 1C6 ZN425
R4 390 iIC8 4051
R5 82k IC9 74LS90
R7 3k9 IC10 ZN427
R9 18k 1IC11 741
R10 10k )
) Miscellaneous
Potentiometers (D12 ls
VR 1 10k preset SK1 2 x 25 0-1in. edge connector
N2 i SK2-SK7  16-pin d.i.l. sockets (6 off)
s SO fogaEidion 40-pin d.i.l. sockets (2 off)
Capacitors 16-pin d.i.l. sockets(5 off)
C1,C2,C6,C11,C12 8-pin d.i.l. sockets {2 off)
c17 100n disc ceramic {6 off) :3'5;2 g{-"- :gg:e:S
& 4, C1 1 10V f I b ets
e TENG length of 40 strand ribbon cable
C7,C14,C15 100W/10V (3 off} A
c8 200u/10V Constructors’ Note
c9 47n mylar A complete kit of parts, excluding loudspeaker, is
Cc10 220n mylar obtainable from Technomatic Ltd., 17 Burnley Road,
Cc16 50n mylar London NW10
J
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should be placed in series with the a.c. supply feeding the
bridge rectifier. Additionally the reader is referred to the
many power control circuits that have appeared in P.E. in the
past, and to the useful book on the subject by D. Marsden,
entitled 770 Thyristor Projects. The use of one of these with
a controlling Ld.r. or opto-isolator should meet most indi-
vidual requirements; though it should be noted that the
recently published circuit for the Slave Light Dimmer (P.E.
Feb. 1981) is not suitable for this purpose.

AUDIO OUTPUT

For some purposes it may be found useful to run an audio
generator from the Analogue Board D/A converter, or from a
R-2R converter running from an unused port, and buffered
with an operational amplifier similar to that used on the
Analogue Board. In either case the DAA output (or similar)
may be used directly with i.c.s such as the NE566 function
generator or the NE555 timer. Fig 4.12 gives a circuit for
audio production using the 555. The DAA line from pin 14 of
SK7 is used to directly drive the control pin (pin 5) of the
555. With the components specified this will give outputs in
the range 5 to 10kHz. VR1 should be set to null output for
zero data, and VR2 to maximum gain. This will result in out-
puts of about 10kHz for 255, and about 5kHz for data of
around 80. If zero is POKEd to the converter, the generator
ceases to oscillate, so providing a convenient means of
switching off audio output.

FURTHER APPLICATIONS

The D/A converter on the Analogue Board may also be
used for directly handling audio and other waveforms. It can,
for example, be used in the direct generation of virtually any
conceivable waveform. The program below produces a stair-

N

case output at the DA and DAA pins of the converter:

100 A=61320

110 INPUT “SAMPLE RATE: TRY 5”; C
120 FOR B=1TO 255 STEP C

130 POKE A, B

140 NEXT

150 GOTO 120

Using BASIC for this purpose limits the output frequency
of any waveform generated to a few Hz or so. For higher fre-
quency outputs, the program would have to be executed in
6502 code. It would be a relatively simple matter to write a
short routine in 6502 code that successively output the
contents of a block of memory to the D/A converter. The
block could then be filled beforehand, using a POKE routine
in BASIC, with any desired waveform, e.g. sin, square,
triangular step, etc. The short 6502 code program could
then be accessed via the USR(X) call to output the data at
any given speed.

Using similar techniques in conjunction with an A/D con-
verter it would be possible to write software for a storage
facility for an oscilloscope. The A/D converter would sample
a given waveform, and store the data in a given block of
RAM. The D/A converter could then be used to output the
sequence repeatedly, and at any frequency and repetition
rate, so as to provide a permanent display, with the option of
recall facilities, etc. See Fig. 4.13.

Next month we will look at the use of the PSG on the
Analogue Board, and discuss applications such as a 14-note
organ operated from the UK101 keyboard. Details will also
be given on the use of the Programmable Sound Generator
as a 3-channel D to A converter

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.

real beauty is at night. With the bass rolled off
a little, the sound quality is retained without
annoying the neighbours. Try doing that with
the bus-sized speakers that so many people
seem to think necessary. In any normal
residence. the Congress and GB3 pairing will
be found capable of generating excrutiating
volume without distortion, even to those with
“disco-ears’.

To any reader who may have built a Con-
gress, | would say without hesitation, “hang
on a pair of GB3s, you will not believe your
ears”. | bought the GB3s on the strength of an

Excellent
Combination

Sir—I! have recently constructed a PE
Congress amplifier from a kit supplied by
Wicca, as a re-introduction to electronics after
a fifteen year break. Apart from bridging two
tracks in the phono stage. the unit worked first
time. 1 must congratulate the designer(s) on
the performance of this design—it really is in-
credibly good to listen to, and is capable of
‘demolishing’ a number of commercial units
with a higher *paper’ performance.

I have only two small points of criticism.
Firstly, the effectiveness of the balance control
can only be described as minimal. I can find
no fault in the construction, so can you ad-
vise? The second problem (about which 1 in-
tend to speak to Wicca) is transformer hum,
which, in an amplifier that generates so little
noise internally. is very noticeable. Perhaps a
toroidal unit would have been worthwhile?
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My second reason for writing is to give a
pat on the back to a company which has given
me superb service. Some six months ago. 1
purchased a pair of Videotone GB3 speakers
through the PE Special Offer. These were used
a few times on an old stereo record player
which at best could be described as poor. but
did play old records, so I took littie notice of
the poor sound. When 1 had completed the
Congress, I connected the GB3 units, and with
a decent input to them, it was immediately ob-
vious that one tweeter was inoperative.

I telephoned Videotone and explained the
problem. which they suggested may have been
caused by clipping on the old amplifier (which
I doubt as I treated the unit very carefully in
deference to its meagre output), but they took
my address and offered to supply a new
tweeter under warranty. It duly arrived and
was installed, and the speakers were connec-
ted. The performance of those tiny (and
cheap) boxes is a revelation. There is ample
bass during the day with a little boost, but the

earlier auditioning of the older ‘Minimax’,
which was very good. but not, 1 believe, in the
same class as the GB3. As for the service from
Videotone, what can | say except “thank
you™.

S. G. West,

Northampton.

Noddy Radio

Sir—As a reader of your magazine I would be
quite content if the sickeningly over-exposed
letters “CB™ appeared never again. 1 have no
enthusiasm for citizens band radio, and 1
suspect that 99% of the population of this
country is similarly disinterested.

What we have is a verbose minority
creating a furore over what is, after all, Noddy
radio. 1 am prepared to tolerate occasional
breakthrough on my domestic equipment
when it is the police going discreetly about
their business—or even a local taxi firm.

63




However, | see no reason why I should endure
prolonged breakdowns when 1 am trying to
take in the news, just so that an immature
*“citizen™ can tell the world he is called Rubber
Duck and he doesn't like “bears”.

I have no doubt that should this band be
allowed, every ten years or so it will become
involved in some small way with a murder
hunt, and then we shall hear of the wonderful
contribution CB makes to society. Why
should a respectable magazine like Practical
Electronics jump on this bandwagon?

As far as I'm concerned, CB should be
allowed only on microwave at ImW so that
nobody can use it!

Peter Bleck,
London.

Sir—1I see that you have published a CB con-
verter in your March issue. I already have a
converter and | see from your editorial in the
February issue that [ need a licence to listen to
it. As I cannot obtain a licence to listen to CB,
how can 1 be prosecuted for not having
something | cannot obtain anyway?

it is also illegal to transmit on CB, so
therefore there is nothing to listen to. So how
can | be prosecuted for listening to something
that is not there in the first place?

This seems to me to be a ridiculous situa-
tion and the sooner the government comes up
with some sensible licensing ideas, the sooner
it will be getting more money to help with the
running of the country.

Little T,
Leicester.

Sir—Your editorial seeking views on listening
to—for example—CB on 27 MHz raises a
wider question. Has any government the
moral right to forbid us to listen to any
available radio transmission? There may be
perfectly justifiable reasons for restricting
transmission (e.g. CB) but it must surely be a
fundamental right to listen to any broadcast
information in an intelligible form.

The obvious exception is on security
grounds. e.g. police radio—but the enterpris-
ing criminal is hardly likely to be deterred by
the Wireless Telegraphy Acts more than, say.
the Theft Act!

If the originator of a message chooses an
inherently public medium such as radio the
onus is on him to adopt a cryptic method of
transmission. If an illicit broadcaster gets on
the air it is the business of the authorities to
stop him, not to tell us not to listen, as do
totalitarian regimes. Even those who practice
press censorship tend to go for the publisher
rather than the reader!

D. B. Lyall,
Cheltenham.

Alive and Kicking

Sir—As the new chairman_ of the Amateur
Computer Club I would like to clarify the
current position of the ACC, and in particular
its future. 1 feel that your readers, many of
whom are interested in home computing will
be interested to learn of the current position of
the ACC.
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I am pleased to announce that the ACC is
now very much alive and kicking following a
somewhat dermant period last year. The ACC
is a national organisation to promote interest
in amateur computers and computing, to
facilitate the exchange of information and
ideas, and to help members with their home
computer systems. Annual membership is
£4-50.

I would also like to mention a few other
points. Firstly, last year the ACC year was ex-
tended to September '80. The new year started
on October Ist and runs until 30th September
'81. Secondly. it is hoped to set up regular
contact with the journals and to keep them in-
formed of the activities of the ACC.

Peter Whittle,
Chairman—ACC,
1 Blinco Road,
Urmston,
Manchester.

Micro Bus Error

Sir—Congratulations for your excellent
*Micro Bus® series. but why not every month?
Having tried the Draughts Board game in
February 81 issue (for the ZX80) I would like
to point out a couple of small (but very impor-
tant) errors (probably printing errors!):

Line 30 should read: PRINT “12345678”
Space afier the eight, and Line 300 ... OR

(X=13 AND TLS$ (A8)=“R”) OR NOT...

Bracket close after “R”

Having just spent a Sunday afternoon
finding the missing space, 1 hope this might
save someones¢lse the trouble. There has been
some gain though, at least 1 now know how
the program works, which I admit I wouldn't
have if it had worked straight away!

P. Holton,
Upper Norwood.
London.

PE Microtune

Sir—I1 have read with interest your project
Microtune, in the Dec-Jan editions of your
magazine, and was impressed by the technical
specifications and useful functions available
on what is quite a reasonably priced machine.

It is good to note that your magazine is
aware of the importance of the correct adjust-
ments to the ignition system of the modern
motor car and that this equipment makes such
adjustments an easy task. Using this equip-
ment carefully should enable the builder to
recover the cost of it in improved fuel con-
sumption and smoother running in a very
short time.

On reading the section “USING THE
MICROTUNE", I would like to comment on
a few points that | feel may cause confusion
with an operator who is not fully conversant
with car electrical systems and I hope that my
comments may be of use.

In the section “Battery Checking™ the test
that is suggested is a good test but I feel that
the durdtion of the test should be limited to 15
seconds as the time of 30 seconds quoted |
consider too long and could result in the
premature condemning of a serviceable bat-
tery. An extra check that could be incor-
porated into this section is a check on coil SW

voltage. On a 12 volt coil system the voltage
at the SW terminal should be no more than
0-5 volt lower than the battery voltage. A
higher volt loss could be due to a faulty igni-
tion switch or connections in the coil feed. On
a ballast system the voltage should be between
S and 8 volts: a reading higher or lower could
indicate a wrong coil fitted or a high resistance
in ballast resistor or wiring. These checks are
carried out with the contacts closed and igni-
tion on. With the engine being cranked over,
this voltage at the SW terminal should be a
minimum of 9 volts. With a ballast system a
voltage of, say. 5 volts would indicate a fault
in the boost circuit between solenoid and coil.

Coil resistance tests are extremely useful,
particularly when trying to find out if a car
has the right coil fitted. The most usual figures
are 3 to 3-S5 ohms for a 12 volt coil and 1-5
ohms for a ballast coil. Most ballast resistors
are |-5 ohms and on some cars it is possible to
check this also.

The section on points resistance is perhaps
the most useful section, and it is important to
get this figure down as low as possible. The
figures quoted by distributor manufacturers
vary between O- 1 volt and 0-4 volt. The Lucas
figure of 0-2 volt can be considered as one to
aim for. Good starting and coil output depend
on a low volt loss here and to some extent con-
denser performance can also be affected.
Things to look for are faults in plug-in connec-
tors in the wiring, burnt or dirty contacts and
distributor base plate earth faults.

Dwell angle on modern cars is around 50°
and typical figures quoted are Motorcraft 48
to 52° on Ford vehicles. 46 to 56° by Lucas
on most Leyland vehicles and 49 to 51° by
Delco fitted to Vauxhall cars. These figures
are all for 4 cylinder engines. Owing to the
fact that altering the dwell angle by 5° alters
the ignition timing by 5°. it is important to
check and adjust the ignition timing after any
distributor adjustments.

M. J. Stacey,
TI Transport,
PO Box 8,
High March,
Daventry,
Northants.

Going too far?

Sir—In view of the recent interest in CB, 1
think you may be interested to learn of an arti-
cle which appeared in a recent issue of the
medical newspaper Doctor.

The article concerns an incident in Preston,
when a CB group donated £560 to the inten-
sive care unit of a local hospital to buy some
urgently needed equipment. The doctor who
had accepted the donation was shocked when
the hospital management refused the gift and
ordered inquiries into the donors.

The article states: “An embarrassed Dr
Saltpepper said ‘After the DMT's final deci-
sion 1 was informed that it is not advisable for
members of staff to associate with unlawful
organisations.” He had not realised that the
CB group—many of whom are
ambulancemen—was unrecognised as a
charitable body because CB radio is illegal.”

D. M. Broughton,
Leeds.
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FINGER ON THE PULSE

The national obsession with jogging, and
the health risks involved, is producing a
spate of patents for gadgets which monitor
the wearer's pulse rate and heart beat. The
latest, B8ritish patent application
2 039 434, from Patrick Wright of Woking,
Surrey and Julian Lynn-Evans of
Chichester, Sussex, describes a
sophisticated monitor which is worn like a
watch on the wrist to give a constant digital
readout of heart beat and sound an alarm if
a dangerously high rate is reached.

The unit shown in Figures 1 & 2 has a
transducer 16 and pressure sensor 13 on
the rear face which lies over the wrist pulse
point. Normal pulse rate is around 72
pulses per minute and the inventors
suggests that in general, exercise should be
controlled to keep the rate down to below
120ppm.

Copies of Patents can be obtained from:

the Patent Office Sales, St. Mary Cray, Orpington, Kent. Price £1.25 each.

STORAGE
COUNTER
REGISTER

STORAGE
COUNTER
REGISTER

t—84

ARITHMETIC

3600
— UNIT
) yi

INPUT
REGISTER

Figure 3

Figure 3 shows the basic circuit for utilis-
ing the pressure sensor output. Oscillator
28 produces a 3600Hz signal on line 92
coupled to clock 94. Heart beat rate is
determined by the formula

H = 3600
8

where H = heartbeat rate and B = the
number of oscillator pulses stored between
heart beats. So if 60 pulses are stored bet-
ween heart beats, a rate H, of 60 beats per
minute is represented and if 120 are stored
between beats a rate H, of 30 beats per
minute, is represented. Clock circuit 94 is a
conventional second, minute, hour, clock
and its 60 pulse per second output on line
98 is fed to AND gates 34, 36. These gates
are enabled by a signal from flip-flop 26
which changes state each time a pulse is
received from transducer 24. When the
sensor 13 is in contact with the wearer's
pulse pressure point it produces a pulse
each time a heart beat is detected so flip-
flop 26 changes state with the wearer’s
heart beat.

With the appearance of each heart beat
one of two counters 42, 48 begins to store
pulses from oscillator 28 until the next
heart beat is sensed. At that instant the
60Hz pulses from clock 94 are transferred
from the first counter to the second coun-
ter, while the output of the first counter is
coupled to input register 62. So the number

of pulses occurring between heart beats is
stored alternately in counters 42, 48 and
transferred alternately to input register 62.
Arithmetic unit BO is programmed to divide
3600 by whatever count is stored in
register 62. The output of unit 80 is
coupled to numerical display 90. So the
wrist watch unit provides a constant
monitor of heart beat rate.

To sound the alarm for an excessively
high rate, a pre-set number of oscillator
pulses is stored in a register for comparison
with the sensed rate. Switches 19, 20 cou-
ple the output of divider circuit 100 to
storage register 104 and 106. As these
switches are held closed, pulses are fed into
the registers at 20 pulses per second and
until required upper and lower limit heart
beat rates are stored. Switch 19 s
depressed to store the upper rate and
switch 20 is depressed to store the lower
rate.

Comparators 122, 124 receive the
same input signals as arithmetic unit 8O
from input register 16. Comparator 122
produces an output for OR gate 128 if the
monitored heart beat is greater than the
number of pulses stored in register 104.
Likewise if the monitored number of pulses
is less than the number stored in register
106, comparator 124 produces an output
for OR gate 128. In each case an alarm 130
is activated to warn the wearer.

Practical Electronics  April 1981
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A selection of readers’
original circuit ideas. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate

o o BRI e T P

stimulate further thought.

Each idea submitted

must be accompanied by
a declaration to the effect i
that it has been tried and
tested, is the original work i?;’f,;
of the undersigned, and %
that it has not been of- =
fered or accepted for %
% publication elsewhere. i
it Why not submit your Qf
% idea? Any idea published %
# will be awarded payment
% according to its merits. §§
o Articles submitted for .
4 publication should con- Lo
Y form to the usual prac- %
¥ tices of this journal, e.g. g
= with regard to abbrevia- {i‘f
<% tions and circuit symbols. )
%t Diagrams should be on I
:g separate sheets, not inser-
§  tedin the text. ]
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‘DAY TO REMEMBER' CLOCK

HIS circuit is an add on unit to D. E. ov Vee
Clarke’s Digital Calendar published in
PE June 1976, It provides a ‘Day To ICla R R
Remember’ alarm for birthdays, anniver- MONTHO=—— 1 Ot 3 e
saries, etc. )e >t UNITS
The NOR gates inputs are wired up to” BQT/T Ic1b 1 [C1f720§ 1C6 27440
the required outputs from the 74154 on the — & §§§;3L82 {g;z;igg
digital calendar and the 7442. 1 have 1 ! IC4 =710 D1-D14=1N4148
divided the unit up into three groups of Dchr——) ! el
three NOR gates, DAY/UNIT/MONTH, UNIT -
DAY/TENS/MONTH. DAY/TWEN- MONTH O—— 03 QUTPUT FROM
TIES/MONTH. If the day to remember is 1 UNIT/DAY COUNTER
the 16th March, then the middle set of 32’#’_ T
gates would have one of its inputs connec- 1C1d R2 EY
ted to the 3rd output on the 74154 and the MONTHO—— ] ou SN except
other input connected to the 6 output on DAY/ O—mdt | UEH
the 7442, TENS 1C2a
When the clock indicates this date both MONTH O——ri] 05 1C4b
inputs would go to ‘0", feeding a ‘1’ to the 1 ] on
7410 gate, as the date is the 16th, and not pavig &
the 6th, or the 26th. ‘except tens’ will be at 1C2b
‘1’ and the ‘inhibit 30’ will also be at *I°, MONT H O=mmrd D6
then a ‘0* will be fed through and trigger 1 o
the 7473. This will remove the inhibit from me— INHIBIT
the 7440 and let the 1 sec. pulse through to IC2c A3 30
switch the l.e.d.s on and off. The 7473 is Balliaman N WD, —a—
reset by a “0” on pin 6: this will cause pin 9 DAY/ O——ril WML
to restore the inhibit and stop the lLe.d.s TWENTIES 1o
switch on and off. + MONTH O~——] D8 1ICéc 1k
Obviously it would be of no point in 1 ] D12 @ 013 P IC7a
setting up the clock to indicate the day on A Ol & :gsg‘c’—’k
: : . /DAY EXCEPT
which the birthday or anniversary falls, IC3a ._DHUNHS
therefore 1 have set my clock up for the [RRE—— 02 (9) Dl
alarm to come on S days before the event. - J ‘ COUNTER O—pf—
C. T. Chantler, TWENTIES INHIBIT {A) 1C8a
Grimsby. TWENTIES [
South Humberside 8 b ?5‘5‘,'9"
b 2

G el WL TR
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measure  temperature in the range
—25°C to +85°C. The LM3911 is used to
sense the temperature and provides an out-
put of 10mV/°k (10mV/°C). Therefore at
—25°C (248°k) the output is 2-48V and at
+85°C (358°k) 3-58V.

This output. though. goes negative on
temperature increase. and is so inverted by
the 741 op-amp. VR can be used to ad-
just the final reading on the display.

The LM3914 is an i.c. that senses
analogue voltage levels and drives to
l.e.d.s. providing a lincar analogue display.
The current for cach led. is program-
mable and in this case is set at approx-
imately 10mA. The i.c. uses a resistive
divider network. onc end of which is set to
the high reference. the other end to the low
reference. For this application they are set
to 3-58V and 2-48V respectively. These
being adjustable by VR2. The divider
therefore has |-1V across it which means
that another le.d. will light for every
110mV input. which corresponds to an
11°C temp. rise. The first Le.d. will switch
on at —14°C, the second at —30°C and so
onupto +85°C.

The mode switch selects whether
previously lit Le.d.s remain on as temp. in-
creases, or whether only one le.d. remains

R. Eley,
Keynsham.

Bristol.

on.

BARGRAPH THERMOMETER
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OST low frequency measurements.

.€.8. the human pulse rate, involve a
compromise between a slow response and
a pulsating output. This can be avoided by
calculating the reciprocal of the interval
between pulses. Done digitally, this is
elegant. but costly enough in itself to in-
crease the pulse rate!

My simple analogue circuit gives ex-
cellent linearity over a 4:1 or more fre-
quency range. It relies on the fact that a
CR charge will approximate a reciprocal.
Combining two charge currents of dif-
ferent time constants in the right ratio
gives a good approximation to linearity.

Hcre, R5 R6, C5 and C6 form the two

April 1981
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RC networks, C5 and C6 charging
towards an aiming potential Vpp x
R9/(R8 + R9). .

1C3 produces an output voltage propor-
tional to the sum of the currents in R5 and
R6. This is sampled and held, to drive the
meter via 1C4, each time a positive going
pulse appears at the input to 1Cla. Each
such input pulse develops, vialClatod, a
sample pulse for this purpose. followed by
a reset pulse to discharge C5 and C6 and
recommence the cycle.

The 4 channel switch 1C2 performs the
discharge and sampling. Sampling is via
two gates in series to maximise leakage
resistance. C8, which provides a double in-

B | FORNL AR oAl W

tegrator in the open gate condition via the
gate leakage resistances. is not needed at
pulse rates higher than 30 per minute.

VR1 and 2. which control sensitivity
and zeroing, can with many meter scales
be set up for a direct indication of fre-
quency.

The ratios R5/R6 and RSCS5/R6C6
should ideally to correct within about 1%.

The supply voltage is not critical but
should be reasonably stable since it affects
sensitivity to some extent. )

C. J. Collins,
Letchworth,
Herts.

67




OST monophonic lead line syn-
thesisers have provision for modula-
tion of the VCOs by other oscillators to
give vibratos and trills, but few use the
ADSR envelope output because of the dif-
ficulty in tuning caused by sustained por-
tions of the envelope. The circuit described
here converts an ADSR envelope into an
AD envelope, giving a ‘chirp’ at the begin-
ning of every new envelope.
Capacitor C1 ‘differentiates’ the chang-
ing envelope voltages. whilst diodes D1

ENVELOPE DIFFERENTIATOR

and D2 ensure that only negative going
AD envelopes reach the VCOs. VR1 con-
trols the depth of VCO modulation. Rx is
a resistor chosen to give acceptable max-
imum levels of modulation. For use in the
PE Minisonic suitable values range from
100k to 470k. depending on individual
tastes.
Martin Russ,
Fallowfield,
Manchester.
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HIS circuit was originally designed for

use in a voltage-controlled synthesiser
as a multi-purpose voltage processor, but it
can be applied to many other uses.

The circuit consists of a peak detector
made up of IC ! and the associated compo-
nents, and a memory circuit made up of
IC2 and the associated components.

Switches S2 and S3 are used to control
the operation mode of the circuit. Controls

10M
LOG

S3

4

VR1 and VR2 control the rate of change
of the output voltage. Switch S1 controls
the direction in which the circuit holds the
peaks of the input voltage.

With S2 open the rise time of the circuit
is determined by VR1 and the circuit now
behaves as ‘lag’ circuit or integrator. If S3
is closed the fall time of the circuit is deter-
mined by VR2, S3 is opened for a memory
hold or peak detector function. If S2 and

SYNTH PROCESSOR

S3 are closed and VR2 is set to its
minimum value, the circuit acts as a
voltage follower.

There are many applications of this cir-
cuit. In a voltage-controlled synthesiser,
the lag processor and voltage follower are
useful control-voltage modifiers, using the
peak hold with a keyboard voltage can
give unusual effects such as unidirectional
portamento, where the glide speed varies
with the direction of playing on the
keyboard. For low frequency a.c. applica-
tions the circuit can be used as a rectifier
and filter unit with the output being
proportional to the ‘average’ of the input in
a similar manner to the operation of an en- §
velope follower.

Martin Russ, |
Fallowfield,
Manchester.
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Fig. 1. A
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TVC FOR SYNTHS

VOLTAGE
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OMMERCIAL performance syn-
thesisers use many forms of
man/machine interface. Of these, the
pitch-pad is rarely seen on home produced |
synthesisers. The touch voltage control j
(TVC) described here enables the pitch”;
pad idea to be applied to almost any syn-
thesiser.
The basis of the circuit is the ‘conduc-
tive’ black foam used to pack CMOS i.c.s.
By using a piece about 3 cms square,
sandwiched between two metal sheets, it is
possible to make a resistor whose value
changes with pressure, from about 100k or
more down to about 200 ohms.
Mechanical and electrical construction
of the TVC pad is shown in Fig. 1. The
prototype was constructed in a PP3 bat-
tery case from which the insides were
removed and a rectangular hole cut in the
side.
The pad can be used to replace any
resistor in the control circuitry of the syn-
thesiser, a few ideas are given in Figs. 2, 3
and 4. These are a voltage controller,
volume control and attenuator respec-
tively. Martin Russ,
Manchester.
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® ORDER BY POST OR TELEPHONE @ALL MODELS ON DISPLAY

WITH BARCLAYCARD/ACCESS ® RETAIL — MAIL ORDER
@ ELECTRONIC TEST EXPORT — INDUSTRIAL
EQUIPMENT @ OPEN SIX DAYS A WEE

R 1 K
SPECIALISTS
@ CALL IN AND SEE
ALL PRICES INCLUDE VAT
@ ALL S ALL FOR YOURSELF
. . €s INC
A range of Scopes in stock from SmHZ Singte Trace to 50mHMZ Dual Trace. LLDE
Mains and Battery/Mains Portables. Many on demonstration. VAT f
SINGLE TRACE (ke e a2 50 DUAL TRACE (ukcp cec a3 -50)
Hm 307-3 10mHZ, SmV, 6 x 7em display plus CSI562A I10mHZ, 10mV, 5” display £267-00
component Test £158.78 CS'S;szsamHZ I?Vs Sqldlesplay £284.00
CO1303D 5mHZ, 10mHZ, 7 X 7em display €109 25 PR AR el o taia d & Tm ik R
SCI10 10mHZ Battery portable, 10mV, *LB0O3085 70mHZ, 2mV, 5 x 6-3cm display.
2 x 2-6cm display £158.95 Battery/Mains portable, built in Nicads £482-00
{Optional case £8-86, Nicads £8.63, Mains unit £4.00) Hm 412-4 20mHZ, 5mV, 8 x {0cm display
*LBOS12A 10mHZ 1 e . plus Sweep Delay £399-50
WalF, % B Cily £195.50 CS1577A 35mHZ, 2mV, 5" dispiay £478.00
CS1559A 10mHZ. 10mV, 5" display £232.00 C€S1830 30mHZ. 2mV, 5 display plus Sweep
*V151 15mHZ. 1mV, 5" display £241.50 Delay Line/New Model £569.00
HmISIZ? 50mHZ, 5mV, 10 x Bcm display,
(ALL Delay Sweep £667 00
OPTIONAL PROBES MODELS) *LBOS14 IOmHZ ImV (SmV), 57 display £294.00
1 B —— . . . *V152 |I5mHZ ImV 5” display €326 -60
HAMEG . TRIO . LEADER X1 £6-50, X10 £8-50, X100 £12-95, X1-X10 £10-95 .zggg ggmn% :m\c ?'(;dlscélay “;;_]5
. M m m < Bem £y 25
‘ SINCLAIR . HITACHI PRICES INCLUDE FREE PROBE(S) Delay sweep + 3 channel display
A range ol signal generators 10 cover
(UK C-P £1 '75) RF audio RF and pulsing. Mains operated LOG I C P R O B ES/ SWR/FS AND POWER HETERS
{TG series battery}. M O N ITO R S
$G402 IOOKHZ 30mHZ with AM
) modulatiol £68-00 Logic probes indicating high/low. etc, states that
~ o 1 LSGIG IOOKHZ 100mHZ (300mHZ scopes can miss. All circuit powered for all IC's.
n Harmonics) £63.25 LP3 50 mHZ logic probe £55.9'
SG).O]O 250KHZ-100mHZ low cost LP1 10 mH2Z logic probe £35.50 =
£46 95 LP2 14 mHZ Ioglc probe £19-95 | Range in stock covering up to
ARF]OO 18HZ-200mHZ Low cost LM Loglc monttor £33.00 150mH2Z and up to |K watt power.
range £76-95 LDP 50 mHZ Logic probe with case £51.00 § PL259 sockets. 250UHZ Grid Di
P E Also in stock range of Protoboard kits and § SWR9 SWR/S 3- ISOmHZ €9-50
U Ls breadboards. §VVI;\50 SWR/Power mete
-150mHZ 0-1000 watts (I]'95
w0 wzoookz o g3379 | PRO MULTIMETERS [ s Saasiot vt
4001 0 S5HZ-5mHZ £109.25 M 1200 100K/Voit 30 range plus 0/10/100 watts £11-50
i AC/DC 15 amp £67.00 | 171 As 110 Twin meter plus FIS
TT100 {Function 10KHZ) £90.85 K 1400 20K/\Voit 23 range large scale £79-95 £14-50
A U D|O ; M1500 20K/Volt 42 range plus Plus large range of BNC/PL259/etc
(All sine/square) AC/DC 10 amp £53.50 [ leads / plugs / adaptors / connectors
Acéozu ozo;zz-zoom-qz £69.00 ) (UK ¢/p £1.20) 7',“’,';;&‘;“" FS 13- 144mHZ.,
LAG26 20H2-200KHZ £73.60 K200 38 range FET 10m ohm input ower m
TRIO @ LEADER @ < AG203 10HZ-ImHZ Sine/Square  £126.75 20Hz to 368 M £95.00 {5-50 watt £16-60
SINCLAIR @ LEVELL LAGI20A I10HZ-ImHKZ £146.00 UK c/p £1.50) KDM@ Grid Dip 14-250mH7 £38 50

A range of LED and LCD Bench and Hand DMM's
D I ITA L M U L M battery operated with optional Mains Adaptors— U L I M T
some with opnonal Nicads. All supplied with

d!
batteries and leads. (UK post etc 75p)

KAISE @ SINCLAIR @ Lascar  IIAND HELD BENCH

@ THURLBY
(UK ot s 830 PORTABLES
TM1I52 34 Digit LCD plus (UK c/p £1:00)
10ADC and Hfe checker £54 95 DMZ]S 3* Digit LED 21 ranges.
TM354 3} digit LCD 24 AC/DC  £45.94 0:5% AC/DC 2A £60-38
DM350 3* Dlgl( LED 34 ranges,
MES02 3 Digit LED plus s AC/D £83.38
fe ch €43 95
10A DC and Hfe checker TM353 34 Digit LCD AC/DC
LM2001 34 Digit LCD 2 amp 2amp £96-60
AC/DC0-1% £51°70  ypm3si 34 Digit LCD AC/DC
6200 3% Digit LCD 0-2A AC/DC, 10 amp £113-85
Auto range £45-95 LMI00 3} Digit LCD AC/DC
6220 As 6200 plus 10A AC/DC  £55.95 2 £86-50
DM450 4% Digit LED 34 ranges.
6100 As 6200 plus Cont.
range hold Tt O TN 6095 AEPETO el £113-86 | W RTI101 IK/Volt 10 range pocket £4.60
(DM sernes options; Carry case £8-86 ATMI/LTI I1K/Volt 12 range pocket £5.98
6110 As 6100 plus |I0A AC/DC  £85.95 Nicads £8.63, Mains adaptor £4.00.) NHSS 2K/Volt 10 range pocket £e.50
GL35C 3} digit LCD 1A AC/DC with case f“us:'(za’;'\‘,"}t yec pocker de luxe 11138
£37.50 YN36OTR ZOK/VoI( 19 range pocket

plus hfe £13-60

SOLDERLESS ATI020 20K Volt 19 range de Tuxe le.95

plus hfe test

FREQUENCY COUNTERS BREADBOARD | "8 3063 36 ance st

TR303TR 20KNVolt « 12ADC + HFE test  £15.95
Portable and Bench LCD and LED AND KITS AT20 20K/Volt 21 range de luxe plus

i i EXP350 £3.45 10A DC and SKV DC £21.95
Countgrs up to 600mHZ. Prices include X a0 £3-95 | A T205 50K olt2l tapge de luxe
batteries and leads. EXP650 £3.95 plus 10A DC €24 95
EXP600 £6.50 7080 2%D(C/Volz 7.56 rangé hrcge scale, TS
plus 5KV AC/D £26
HAN D H E LD (UK post etc 85p) KITS A'rzoso SOK Vol! 18 range da luxe
PFM200 20HZ co 200mHZ 8 Digit LED £52.27 | PB6 £9.95) plus hfe ¢ €18 50
MAX50 100HZ to 50mHZ 6 Digit LED c61-00 | PB10OO £12:95 | A¥210 100K Volt 21 range de luxe
MAX550 30KHZ to 550mHZ 6 Digit LED £106-00 | PB101 . £17.95 12A AC/DC €29 95
(UK c/p — EXP's 30p. KITS 5Sp} 360TR 100K /Volt 23 range plus hfe

BENCH PORTABLES MlNI DRILLS checker and AC/DC 10 amps £3495

(UK ¢/p £1-00)

MAXIOOD? Digit LED 5 HZ to 100mHZ £89 00 AN D KlTs

TF1200 8 LCD 10HZ to 200mHZ £166-75

7010A 9 Dmt LED 10HZ to 600mHZ £169-00 (9-12 Volt {” chucks)

200SPC 6zDi¢i|( 100mHZ LED built into 0-002:12 Small Drill plus 3 collets £7 -2$ c H o OSE FRO M

to 5-5mBZ pulse generator £437 00 Medium Drill plus 3 collets £10-50 »

TP600 600mHZ Prescaler for TF200 £43.13 Small Drill :alux 20 tools £14:95 T H E U K S LARG EST

TFO040 8 digit LCD 20 MHz £126.50 Me.dlumll'_)rill plus 20 tools “7:95
CSC @ SINCLAIR @ SPC @ OPTO ELECTRONICS | 130 o wor  Gits | SELECTION

Stockists of electronic equipment, speakers/kits, PA equipment plus huge ’-_-ng

§ accessories ® UK carriage/packing as indicated @Export — prices on request /
ongee @ All prices correct at 1.2.81 E & OE @ All prices include VAT. CAT'RLOGUEO

S
OPEN SIX DAYS 1o jarge SAE

AUDIO ELECTRONICS ;.= A WEEK Schocks Compnie,

€ ON request.

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
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JOIN THE KEYBOARD REVOLUTION!

With these amazing new CASIOTONE instruments.

A remarkable new concept in electronic keyboards using a totally new technology.
Pitch. timbre and harmonics of a variety of instruments have been measured,
digitalised and stored in electronic chip memory for faithful and exciting reproduc
tion.

CASIOTONE 401

(r.r.p. £345) ONLY £295

Polyphonie. 8 note playing of 14 instruments and sounds over 4 oclaves

Rhythm accompaniment. 16 different rhvthms with full-in auto-rhythm.

Casio Auto Chord. Allows one finger accompaniment. Just press a key with a
single finger and play major. minor and scventh chords and bass accompaniment
automatically. Combines with auto-rhythm for professional sounds

Vibrato, delayed vibrato, sustain and hold are incorporated in the at-a-glance,
simple to use operational panel. Pitch control makes tuning easy with groups.
Compact 4 x31; x 12, inches with integral amplifier and speaker. The lightweight
(28.21h) aliows playing anywhere there is an A.C. socket. Stand £39.

301. Similar to above but without Auto Chord. sustain and hold. £245.

CASIOTONE MT-30

R

(r.r.p. £115) ONLY £95

Polyphonic plavine of 22 instruments and sounds over 3 oclaves. .
4-position sound memory lcts vou switch between pre-selected sounds without
pause _

Built-in vibrato and sustain functions greatly enhance the overall musical effect.
Compact 2, » 22 x6! inches. with built-in amplifier and loudspeaker.
Battery/mains power source and light weight (61b) allows playing anywhere.

BIOLATOR & WATCH

Clock, calendar, two alarms, countdown alarm,
siopwalch, time memory, three date memories.
Calculator with date calculations and BIORYHTHM
CALCULATIONS.

Forecast vour physical. emotional and intellectual
performance potential. Chart your peak. c¢bb and 4

critical davs and reschedule to avoid mistakes. ¢
2 silver onide batteries last approx. | vear
Dims 2 7 16x4, inches |

Supplicd with leatherette wallet.

OTHER CASI0 CALCULATORS. Lowest prices™. Send for details.

BEST SELLING CASIO
ALARM CHRONOGRAPHS

Al have 4 vear auto calendar. alarm. countdown

darm. hourly chimes. stopwaich. night light. long-life

tithium battery. water resistant cases and mineral glass
real quality watches.

LCD analogue/digital

AA 81 (Chrome). AA-81G (Gold) £49.95. AA-82

(S/5) £39.95.

12 melody alarms and date memories

M 12 (Resin case/strap) £24.95. M-1200 (S/s) £29.95.

100 metre water resistant

W00 (Resin case/strap) £19.95. W 150C (S/s

case/resin strap) £25.95. W-1508 (all s/s) £32.50.

CASIO0 watches. Lowest prices®.
Send for details.
SEIKO selected watches. Send for
AAS8I details.

SEND 20p (postage) for details of Casiotone, Casio and
Seiko products.

Er We will beat lower advertised price by 5% providing we still
P R I ‘ E s nake a profit! Prices include VAT, P&P. Offers subject to

wailability

Send vour cheque. P.O. or phone your ACCESS or B’'CARD number to:

TEMP Dept. PE, Beaumont Centre, 164-167 East Rd,
Us Cambridge CB1. IDB.  Tel: 0223 312866.

70

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 Iv — 100w input Q zero voltage firing
£9.90 £179 200mVY — 100 watts input.
LK4 4 channel 4kW
audio — forward/reverse
£16.50 auto — two speed ranges.

LK3 2kW slider dimmer

£8.90 suitable for clubs/pubs.
A professional unit ¢/w
face plate.

Suitable case for
LK 1/2/4 £3.50
100w spots ES or BC
£1.50.
Coloured pigmy lamps
65p.

ALL KITS C/W

circuit, comprehensive
instructions & full
parts guarantee

Carriage on above 70p

~ | UNREPEATABLE HI-FI BARGAIN

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

Comprises:

' * 61" linen surround bass unit
[ * 5' mid-range unit
|

|

|

|

* 3 tweeter

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

Full instructions provided

Must be heard to be believed!!

I
|
|
[
|
f

£10.50 2 kitsfor £20. Carr. £1 per kit.

L ==
SAXON ENTERTAINMENTS

327-333 Whitehorse Rd., Croydon, Surrey CR0O 2HS.
(01) 684 8007

Order by phone — Access/Barclaycard/C.0.D.
L Open Mon. — Sat. 9am — S5pm.

The larger
Catalogue
that means
FREE POSTAGE
IN U.K.

[
ADDITIONAL
DISCOUNTS

[

KEEN PRICES
[
GUARANTEED
SATISFACTION

[
GOOD STOCKS
GOOD DELIVERY
[
We Pay Postage

devices  Rs and Cs in great variety
o Pots ¢ Switches e Knobs
Accessories o Tools e Materials o
Connectors

ELECTROVALUE

ELECTROVALUE LTD. (PE3},
28 St. Jude's Road, Englefield Green, Egham, Surrey T
Phone: 33603 (London 87) STD 0784. Telex 264475.
NORTHERN (Personal Shoppers Only): 680 Burnage Lane, Burnage,
Manchester M19 1NA. Phone (061) 43¥ 4945.
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" JOIN UP WITH LITESOLD |

No. 3 Spring Stand With
heavy heat resisting plastic base, chromium
plated spring and moulded phenolic top-piece. Holds
‘'L’ Series irons and spare bits in safety. Complete with
wiping sponge and non-slip pads: £5.00 a

New 'L’ Series soidering irons, designed to latest safety
standards. Outstanding performance, lightweight and
easy maintenance. Heating elements enclosed in
stainless steel shafts and insulated with mica and
ceramic. Non-seize interchangeable bits, ‘Copper’
or ‘Long-Life’, fit over heating elements
for high efficiency. Non-roll GRP
handles and screw-connected
3-core mains leads.

Order direct at these special 4
prices or send 25p for 4-page
colour leaflet, or 60p for
16-page colour catalogue.

Model LC18 General
purpose 18 watt iron for
virtually all electronics assembly and servicing
Normally 240 volts but also available in 12 and
24 volt. Iron fitted with 3.2mm copper bit:
£5.23. Iron with 3spare bits 1.6. 2.4 and

‘LOLA’ Solder Suckers For trouble free g
solder removal. Thumb action operation

and re-setting. Solder ejectorand P
replaceable PTFE nozzle. 2 sizes — LOLA 2ot
‘A’ (standard): £7.37. LOLA 'D' (miniature).

| —

¢

Al prices indicated inelude
post. packing and VAT

4.7mm: £7.11 I L e
Model LA12 e :
Intended mainly for =~
fine work this 12 watt iron has a slimmer shaft and smaller
bits. Normally 240 volts but available in 6, 12 and 24 volts.
Iron with 8.4mm copper bit: £5.19. Iron with 2 spare bits 1.2 LIGHT SOLDERING DEVELOPMENTS LTD

and 3.2mm: £6.29
DEPT. PE1. 97-99 GLOUCESTER ROAD. CROYDON, SURREY CRO 2DN. TELEPHONE: 01-689 0574. TELEX 8811945

Iif you want an Autoranging,
p AutoUnitDisplay, 3';digit LCD DMM.

Forony£45.95

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 £45.95 inc. VAT!
® ImV, 100.A and to 2 Megohms! This one-off price 1s so unbelievably low because the
P Y .

0.1 resolution! #* Low power Ohm ranges! A D converter and display are custom-built This s a Plus three other DMMs in the range!
#® Measures AC voltage » Displays mV, V genuine. no corners cut top-spec DMM. that gives you all 6220 As the 6200, plus 10 Amp

to 600V! and mA! the features above and 200 hrs continuous battery hfe on AC OC measurem’ent' ONLY £55.95 nc VAT
» Measures DC voltage ® 0.8% accuracy! the 3" 3-digrt LCD display auto ‘Bartt warning. parr of test 6100 With Conunuity check

A leads. battertes. spare fuse and 6 months’ guarantee' This Jus 10 A
to 1000V! # Zero adjustment! . plu mP
offer can't last for ever. so buy now Remember. a DMM AC DC measurement’ ONLY £85.95 inc VAT

# Measures resistance * 3 other models too!

in the hand ! Maclin-Zand Electronics Ltd., 38 Mount Pieasant, London, WC1X 0AP.
—— ——
ACCESS orders taken Please write card no. and signature.

| beiieve you' Please send me the DMM s as marked ACCESS NO m

6200 @ £45.95 each. inc VAT, Totalprice £ Name
6220 @ €55.95 each. inc VAT Total price £ Address

6110 @ £85.95each. inc VAT, Toualprice £ M E
Total cash cheque enclosed £ Signed
Cheques payable to
Machin-Zand Electronics Ltd |, please . :;“’ea:::l'i’fna::nglev;g:’;m;:;d + 38 Mount
38 Mount Pleasant, London WC I X 0AP - For over;eas orders, please add iZ Europe,
Tel. 01837 1165/01-278 7369 £5 outside Europe. to total order value. rR9

MEEIED EEEEES SRS ST GEmms emmms emmsmm Making state-of-the-art affordable mEE——— E————— s EEEEeE SESEWY S e
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D.LY. KITS FOR

SYNTHESISERS, SOUND EFFECTS

§

ta

BASIC COMPONENTS SE’I’S include all necessary
resistors, 8, 86

and transformers. Hardware such as casos sockets,
knobs, keyboards, etc. are not included but most of
these may be bought separatety. Fuller details of kits
PCBs and parts are shown in our lists.

LAYOUT OIAGRAMS are lupplled free with all PCBs
untess “as published”.

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY

PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS TO A 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 (exct. KBD R's & tuning pots —
see list for options avallable) and PCBs (incl. layout charts)
KIT3B-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 extemally variable,
Set of basic comps, PCBs and charts
£36.56
£1.36

KIT78-7
Setof text photocopies

P.E.16-NOTESEQUENCER

Sequences of up to 16 notes may be programmed by the use of
external panel controls and fed into most voltage controlled
synthesisers.
Set of basic comps, PCBs and charts
KIT86-5 £32.10

Set text photocopies £1.84

P.E.STRINGENSEMBLE

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

ELEKTOR PHASING & VIBRATO

Includes manual and automatic control over the rate of phasing &
vibrato, and has been slightly modified to also inciude a 2-input
mixer stage.
Set of basic comps. PCB & chart
KIT70-2 £21.67

Text photocopy 67p

ELEKTOR FORMANTSYNTHESISER

A very
who putsperformance be(nre price.
Set of basic comps, PCBs (as publ.)

tfor the ad d constructor

KIT 66-14 £255.45
Setof text photocopies

ELEKTORDIGITALREVERB UNIT

A very d unit using di.c. i instead of
mechanical spring lines. The basic delay range of 24 to 30mS can
be extended up to 450mS using the extension unit. Further delays

canbeo using more extensions.
Main unit basic comps and PCB {as publ.).
KIT78-3 £49.95
Extension unit basic comps and PCB (as pubi.) |
KIT 78-4 £39.95
Text photocopy 88p

ELEKTOR CHOROSYNTH

A 2{-octave Chorus synthesiser with an amazing variety of
sounds ranging from violin to cello and flute to clarinet amongst
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

Taxt photocopy 70p

ELEKTORANALOGUE REVERB

Using i.c.s instead of spring-lines the main 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

Additional Delay basic components KIT83-2 £20.07
PCB {as publ.) to hold both kits included in Kit 83-4
Text photocopy 67p

ELEKTOR FUNNY TALKER

Incorporates a ring modulator, chopper & frequency modulator to
produce fascinating sounds when used with speech & music

signals.
Basic comps, PCB (as publ.) KIT 99-1 £9.80
Text photocopy 40p

ELEKTOR 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 glve greater depth.
Basic comps. PCB (as publ.)
Text photocopy

KIT98-1  £5.48
20p

P.E. SPLIT-PHASE TREMOLO

A simple but effective substitute for a rotary cabinet. The output
of an internal generator is phase-split and modulated by an input
signal from an electronic guitar or other instrument. Qutput
amplitudes, depth & rate are variable. 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. Ideally one
should be used with each Minisonic VCO.
Basic comps, PCB & chart KIT96-1 £3.98

P.E.GUITAR MULTIPROCESSOR

An extremely versatile sound processing unit capable of p

ELEKTORELECTRONICPIANO

A touch-sensitive multiple-voicing piano using the latest integrated
circuit techniques for the keying and envelope shaping, and virtually
eliminating “"bee-hive™” noise hitherto inharent in previous
electronic pianos.

§-octave set of basic comps and PCBs (as publ.)

KIT80-9 £149.42

Additional 3-octave extension and basic parts and

PCBs (as published) KIT80-10 £58.32

Set of text photocopies £1.81

P.E.GUITAREFFECTS UNIT

Modulates the attack, decay and filter characteristics of a signal
from most audio sources, producing 8 different switchable effects
that can be further modified by manual controls.
8asic comps, PCB & chart
KIT42-3 £10.80
Text photocopy 28p

P.E.GUITAROVERDRIVE

Sophisticated versatile fuzz unit incl. variable controls affecting the
fuzz quality whilst retaining attack and decay. and also providing
filtering. Usable with most eiectronic instruments.

Basic components, PCB & chart KIT56-3 £11.22

Text photocopy 68p
P.E.SMOOTH FUzz

Basic components, PC8 & chart KIT91-1 £6.52
Text photocopy 55p
TREMOLO UNIT
Aslightly modified version of the simpie P.E. unit.

Basic components. PCB & chart KIT54-1 £3.74
GUITARFREQUENCYDOUBLER
A slightly modified and extended version of the P.E. unit.

Basic components, PCB & chart KIT74-1 £5.19

Text photocopy 3%
P.E.GUITARSUSTAIN

Maintains the natural attack whilst extending note duration.

Basic components, PCB & chart KIT75-1 £6.99
Text photocopy 38p
P.E.AUTO-WAH UNIT

Automaticaily gives Wah or Swell sounds with each note played.
Basic componants, PCB & chart KIT58-1 £10.11

for example. flanging, vibrato, reverb, fuzz and tremolo as well as
other fascinating sounds. May be used with most electronic

Text ph 58p

ELEKTOR SEWAR instruments. ELEKTOR WAVEFORM
For use with Elektor Analague Reverb to give greater flexibility to Set of basic comps, PCBs & charts (excl. Sv:ﬂ'as-s £49.23 OR OR CONVERTER
the reverb effects. Set of text photocopie t2-52 Converts a saw-tooth waveform into sinewave, mark-space saw-
Basic comps, PCB (as pubt.) KIT101-1 £18.19 G PO (LD ' tooth, regular triangle, or square-wave with variable mark-space.
Text photocopy 60p Basic comps. PCB & chart, but excl. sw's
KIT67-1 £9.24
P.E.PHASER
CLEKTORRING MODULATOR - ' E-stage phosing unit with integral | p,E, SWITCHED TONE TREBLE BOOST
Compatible with the Formant & most other gynthaesisers. osciltator. bt
Set of basic comps & PCB (as publ.) Basic components, PCB & chart KiT88-1  £10.91 Provides switched selection of 4 preset tonal responses.
KITB7-2 £6.84 2-Notch extension, PCB & chart KIT88-2 £6.36 Basiccomponents PCB & chan KIT89-1 £4.34
Text photocopy 38p Text photocopy 88p Text photocopy 78p
NEW MORE ADO: POST & HANOLING ADD 15% VAT

INFORMATIVE
LIST NOW
AVAILABLE

U.K. orders: Keyboards add £2.70 each. Other goods: Under
£5 add 50p.
Recommended insurance against postal mishaps: add 50p
for cover up to £50, £1 for £100 cover, atc., pro-rata.
Insurance must be added for credit card orders.

N.B. Eire. C.1..
higher export postage rates.

under £20 add 75p. over £20 add £1.

apply

B.F.P.0. and other countries are subject to photocopies.

{or current rate if 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. All
payments must be cash-with-order, in Sterling by Inter-
national Money Order or through an English Bank. To

obtain list — Europe send 35p. othar countries sand

p.
Note that we do not offer a C.0.0D. service and
that our terms are payment in advance.

PHONOSONICS - DEPT PE8D - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

BY APPOINTMENT (TEL 01-302 6184)

TERMS: CW.0., MAIL ORDER DR COLLECTION
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AND OTHER PROJECTS

PHOTOGRAPHS in this advertisement
show two of our units containing some of
the P.E projects built from our kits and
PC8s. The cases were built by ourselves
and are not lor sale. though a smail
selection of other cases is available

LIST—Send stamped addressed
envelope with all U K requests for tree
hist giving tuller 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 to C, the
keys are plastic, spring-toaded. fitted with actuators, and mounted on a robust aluminium frame.

3 Octave {37 notes) £25.50 4 Octave {49 notes)

£32.25 5O0ctave(61notes) £39.75

CONTACT ASSEMBLIES (gold-ciad wire) — 1 required for each KBD note
Type GJ - SPCO 33p ea. Type GB — 2 pr N/O 373p ea.

P.E.V.C.F.

A voltage controlled filter extracted from P.E.
Minisonic project.

Basic comps, PCB & chart KIT 65-1 £8.45
P.E. RING MODULATOR
Extracted from P.E. Minisonic project

Basic comps, PCB & chart KIT 59-1 £6.35

WIND & RAIN EFFECTS UNIT

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

P.E.ENVELOPE SHAPER
WITHVCA

Has an integral Voltage Controlled Amplifier, and

has full manual control over the A.D.S.R. functions.
Basic comps, PCB & chart KIT50-1  £8.03
Text photocopy 58p

P.E.TRANSIENT
GENERATOR
An ADSR envelope shaper without VCA. and
additionally providing Repeat-triggering enabling a
synthesiser to be programmed for mandolin or
banjo effects.

Basic comps, PCB & chart KIT 63-2

Text photocopy

£7.62
58p

P.E.EXTERNAL-INPUT
SYNTHESISER-INTERFACE

Allows external inputs such as guitars, microphone
etc., to be processed by synthesiser circuits.

Basic comps, PCB & chart KITB81-1 £3.90

P.E.TUNING FORK

Produces B4 switch-selected frequency-accurate
tones with an LED monitor clearly displaying beat-
note adjustments

Set of basic components. incl. power supply.

PCBs & charts KIT46-3 £23.32
Text photocopy 97p
P.E.TUNINGINDICATOR

A simple 4-octave fraquancy comparitor for use
with synthesisers and other instruments where the
fult versatility of KIT 46 is not required.

Basic components, PCB & chart. but excl. sw.

KIT 69-1 £8.19
Text photocopy 58p
P.E.DYNAMIC RANGE
LIMITER

Praset to automaticalty control sound output levels.
8asic comps, PCB & chart KIT 6