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TRANSCENDENT POLYSYNTH

By brilliant design work and the use of high technology components
the Polysynth brings to the reach of the home constructor a machine
whose versatility and range of sounds is matched only by ready built
equipment costing thousands of pounds. Designed by synthesizer ex-
pert Tim Orr and being featured in this 1ssue of Electronics Today In-
ternational, this latest addition to the famous Transcendent family 1s a
4 octave (transposable over 7% octaves) polyphonic synthesizer with
internally up to 4 voices making it possible to play simultaneously up
to 4 notes. Whereas conventional synthesizers handle only one at a
time.

The basic instrument 1s supplied with 1 voice and up to 3 more
may be plugged in. A further 4 voices may be added by connecting to
an expander unit, the metalwork and woodwork of which 1s designed
for side by side matching with the main instrument. Each voice 1s a
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Cabinet size 31.1” x 19.6” x 7.6” rear 3.4” front
Kit also available as separate packs

ADSRIC Pack
CEMSEIY e POLY 1! Pair of PCB's tar mutpex i KB
contacts 1
vCcoIC
CEM 3340 £6.00 POLY 2 ICs, IC sockeis Rs, Cs 1 i
POLY 3 Supenor quahty keyboard
0 1% 25 ppm POLY 4 Contacts & bus bars
M.F Res £0.50 POLY 5 Doubte sided plated through PCB t o« 0y tar
control & pitch ‘gate generator .
0.5% 25 ppm POLY 6 Rs, Cs, heat sink for titting 10 Pack 5
M.F. Res £0.25 POLY 7 IC's IC sockets, diodes for fitting to Pack 5
POLY 8 Double sided mother board tfor plug in voices!
30 ppm multilayer POLY 9 Rs, Cs, connectors for mother buard
celalieltap) £0.50 POLY 10 IC's IC sockets, Trs, heat sinks for mother
board
POLY 11 PCB for master controls tieft of sectior marked
ICs and detalls of all VOICES!
packs in our
POLY 12 ICs, IC sockets. diodes Trs, Rs, Cs for master
FREE control PCB
CATALOGUE POLY 13 Pots, Switches for master control board

complete synthesizer in itself with 2 VCOs, 2 ADSRs, a VCA and a
VCF (requiring only control voltages and a power supply, the voice
boards are also suitable for modular systems}. One of these voices
is automatically allocated to a key as it 1s operated. There are separate
tuning controls for each VCO of each voice. All other controls are
common to all the voices for ease of control and to ensure consisten
cy between the voices.

Although using very advanced electronics the kit 1s mechanically
very simple with minimal wiring, most of which 1s with nbbon cable
connectors. All controls are PCB mounted and the voice boards fit
with PCB mounted plugs and sockets. The kit includes fully finished
metalwork, solid teak cabinet, professional quality components
{res;stors 2% metal oxide or metal film of 0.5% and 0.1%}, nuts,

~ EXPANDABLE
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ONLY

£320 + VAT

+

Price 3 Price
£9.50 e Bwr % p £6.80
L8 . : 30 t+ vOICE PCB £4.80
£8.20 PICH i _ . . £8.20
£32.25 PuLY . eLions ‘or one voce £16.30
£12.00 POV & 33, 3wdes for ane voice £27.50
£17.25 POL™ IR eetirmar 2120240 17017 077 £6.30
PO~ a onirol £3.90
£10.50 POLY Z ‘ - aer"g eg jack suckets, krubs mains £13.00
£31.30 -
POLY o Rt cable, ribbon cable connectors, mains £8.45
£18.90 bl
£14.10
£13.10 POLY 23 Fully hrished metalwork and fixing parts £25.60
POLY .4 Solid teak cabinet £25.80
Total vest tor individually purchased packs tor single
S vOICE IBsitumen® £355.15

£9.30 Complete kit for 4 voice expander
including connectors £295.00

£11.80 All prices VAT exclusive.
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Why the Sinclair ZX80
is Britain’s best-selling

Built: £99.5

Including VAT, post and packing, free course in computing, free mains adaptor.

Kit: £7955

‘Including VAT, post and packing, free course in computing.

Thisisthe ZX80. A really powerful, full-facility
computer, matching or surpassing other
personal computers at several times the
price. 'Personal Computer World’ gave it
5stars for ‘excellent value’. Benchmark tests
say it's faster than ali previous personal
computers.
*  Programmed in BASIC -the world’s most
popularlanguage —the ZX80 is suitable for
beginners and experts alike. And response
from enthusiasts has been tremendous-
over 20,000 ZX80s have been sold so far!

Powerful ROM and BASIC interpreter
The 4K BASIC ROM offers

remarkabie programming

advantages:

* Unique ‘one-touch’ key word
entry:the ZX80 eliminates
agreatdeal of tiresome
typing. Key words
(RUN, PRINT, LIST,
etc.) have theirown
single-key entry.

- % -Unique syntax check.
A cursoridentifies errors immediately.
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* Excellent string-handling capability -
takes up to 26 string variables of any

length. All strings can undergo all

relational tests (e.g. comparison).

Up to 26 single dimension arrays.
FOR/NEXT loops nested up to 26.
Variable names of any iength.

BASIC language also handies full Boolean
arithmetic, condition expressions, etc.
Randomise function, useful forgames
and secret codes, as well as more serious
applications.

Timer under program control.

PEEK and POKE enable entry of machine
code instructions.

High-resolution graphics.

Lines of unlimited length.

Unique RAM

The ZX80's 1IK-BYTE RAM is the
equivalentof upto 4K BYTES ina
conventional computer—typically storing
100lines of BASIC.

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

X XX X¥

* % ¥ %

The ZX80 as a family learning aid. Children of 10
years and upwards are quick to understand the
principles of computing-and enjoy their
personalcomputer.

The Sinclair teach-yourself
BASIC manual

Ifthe specifications of the Sinclair
ZX80 mean little to you—-don't worry.
They're all explained in the specially-written
128-page book (free with every ZX80). The
book makes learning easy, exciting and
enjoyable, and represents a complete
course in BASIC programming —from first
principles to complex programs.

Kit or built-it's up to you '

In kit form, the ZX80 is pleasantly easy to
assemble, using a fine-tipped soldering iron.
And you may aiready have a suitable mains
adaptor—-600mA at 9V DC nominal
unregulated. If not, see the coupon.

Both kit and built versions come complet
with all necessary leads to connect to your
TV (colour or black and white) and cassette
recorder. Plugin and you're ready to go. (Bui
versions come with mains adaptor.)
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Massive add-on memory. Only £49.95.

The new 16K-BYTE RAM packis a complete
module designed to provideyou-and your
Sinclair ZX80-with massive add-on memory.
You can use it for those really long and
complex programs—orasapersonal
database. (Yetit can cost aslittle as halfthe
price of competitive add-on memory for
other computers.)

Forexample, you could write an
interactive or ‘conversational’ program to
show people what your ZX80 can do. With
16K-BYTES of RAM, they could be talking to
your computer for hours!

Oryou canstore amass of data—perhaps
ina fairly simple program-such as a name
and address list. or a telephone directory.

And by linking a number of separate
programs togetherinto one giant, but
modular, program, you can achieve the same
effect asloading several programs at once.
We're aiso confident that it won't be long

Now available for the 2X80...
New 16K-BYTE RAM pack

before you can buy cassette-based software
using the full 16K-BYTE RAM. So keep an eye
on the personal computer magazines —and
brush up your chess perhaps!

The RAM pack simply plugs into the
existing expansion port on therear ofthe
ZX80. No wires, no soldering. It's a matter of
seconds and you don't need another power
supply. You can only add one RAM pack to
your ZX80-but with 16K-BYTES who could
want more!

How to order

Demand forthe ZX80 exceeds all other
personal computers put together! So use the
coupon to order today for the earliest
possible delivery. All orders will be
despatched in strict rotation. We'll
acknowledge each order by return, and tell
you exactly when your ZX80 wiil be delivered.
If you choose not to wait, you can cancel
your order immediately, and your money will
berefunded at once. Again, of course, you
may return your ZX80 as received within
14 days for a full refund. We want you to be
satisfied beyond all doubt —and we have no
doubt that you will be.

T : Z
;\ l To: Science of Cambridge, FREEPOST 7, Cambridge CB21YY.

I Remember all prices showninclude VAT, postage and packing. No hidden extras Please send me:

Sincl=ir

Please print
Name: Mr/Mrs/Miss

Qty | Item Code Item price Total
| g 7%

Sinclair ZX80 Personal Computer kit(s) Price includes
ZXB0BASIC manual. excludes mains adaptor 02 79.95
Ready-assembled Sinclair ZX80 Personal Computer(s)
Price includes ZX80BASIC manualand mains adaptor 01 99.95
Mains Adaptor(s) (600 mA at 9V DC nominal unregulated) 03 8.95
16K-BYTE RAM pack(s} 18 49.95
Sinclair ZX80 Manual(s) (Manual free withevery
ZX80 kit orready-made computer)

NB Your Sinclair ZX80 may quahfy as a business expense TOTAL: &£

I enclose a cheque/postal order payable to Science of Cambridge Ltd for £

Address

Science of Cambridge Ltd.

X80 i

06 5.00 I

6 Kings Parade, Cambridge. Cambs..CB2 1SN.
Tel: 0223 311488.
ETi APRIL 1981
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JACKSONS VARIABLE CAPACITORS | DIODES | BRIDGE MCI488 20fCas085 958 Mcsa0s 1ood ToA100s . oyek7aa7 7274162 99)ral7s  1as. 1S90 50~
DILICON 0 2 365pF with slow ™ | AA119 15 | RECTIFIERS MC1489 90fca3089E 2158 mc33a0r  120] TDAT024 105§ 7498 75 §74163 99874185  3a9 | Tg; 128
100,300pF  195p motion Drive  450p 1BA100 15 | (Plasiccasel P ¥ pciag19 8500 CA3090AQ 3758 mC3360F 120 | TDA1490 200§ 7450 20 §74164 1208741121 188 | (592 ™
S00pF 250p 00208:176 395p JBY100 24 { 1A/50V 20 | mC14412 12508 Ca3123¢E 1508 MC3401 52) TDA2020 320§ 7351 20 }74165 1200741123 328} (5o ©
6 1 Ball Drive with slow BY126 12 | 1A/100V 22| g5 39513 600§ CA3130 90] mC3a03 135 DA2030 320§ 7453 20 §74166 130 4 595 rd
4511/DAF ~ 160p movondive  450p [BY127 12 f 1A/400V 28| oirggshie  gs0f cazta0 a8} mc3405 150 | TLOB1CP as] 7454 2072167 205 7 1596 120
Dial Drive 4103 C8D4-5pF 10 15 CRD33 250 | 1A/600V 3 | 57130 8208 CA3160 95 | MrC6040 87| TLo620p sof 7460 20 §74170 205 4S LS107 r*4
61361 775p 25 50pF 280p §0A9 a0 | 2A-50v 35| 1ms2716.3v 10508 1CL7106 7958 Mks0308 835 | TLosacn  1sef 7270 0174172375} 74500 g9 f (3109 78
DrumS4mm  55p  100.150pF  350p [0A47 12 § 24,200V 40 [ rmsa0z7 3250iCi7107 975k mms303 635 | Tio71ce as] 7472 30474173 1100 504 73] 512 e
0-1-365pF 325p L 3x310pF  725p [OA70 12 | 2A7400V 46 | T\msE071 3850 /C18038CC 340 fmms307 1275 | TLo720 pof 7473 35372173 1008 5137 yap | 5113 7%
Q02 365cF _ 395p 00-3x25pF  550p JOA79 15} 28.600V 88 lzgocey25  650§iCiB211A 150 fmms7i60 5200 Tloracn  1aef 7472 34174175 82f giip 238 2l O
gaBs 13 | oaiaooy  os | ZB0acruam  7esficmrcos  ssofwomssoe  ezo| iosice  a2fl75 S8]7aiie eof g5 2201 S %
RF CHOKES 0a90 8| GAZA00V. 951 zgor10 44041CM72054 1150 I NES 15 275 | TLOB2CP 7of 776 3047117 B3l sie8 210} 5123 78
1WH 47 10 22 33 47 100 200 470 | 0A® 8 | 6a/600v 125 | Zgoapio 575§icmM7207 475 nEs2g 225 | Tios3cr 95] 7480 52374178 1108 5189 yeg d 5122 190
750, 1mH. 2.5 5 10 35peach | 0A9S 8 | 10a/200v 215 ] 750c7c aaoficm7215 1080 | NEsa3K 210 | TLogacN 120§ 7481 12074179 355) 5191 99 f S125 4B
22mH 3346p; 43 100 120 75pesch 1 0a200 8 | 1047600V 350 | 7g0actc 5750 1CM7216A) 1950 | NEoas 185 ] uaa17o  170] 7482 T8 )74180 SO0F 195 yeg | 15126 48
0A202 81 254 200V 240 | 7405, TBAJICM72168 1950 [ NES55 22| Daaten  170] 7983 S0F70E1 2801 s2a1  pag | 1S132 w0
VEROBOARD o©1n INg1a | 25A/600V 385 |40 18AJICM7216C 1980 | NESog 55| xroz06  3so] 7382 99174182 BBl 5362  apo | (5133 38
Clad  Plain VQ Board 150p | 1ng16 5 f BY164 56 1 z80Dant 18AliCM72174 790 | NEsso 325 | xR2211 57517385 105174183 130} 5787 328 f 15136 BB
212x34" 66p 47p| DIPBoord 330p | 1N4001 25 | VMIB DIL 50 f7g0ag0n 1BAlicM722a 785 | NEser 398 | xr2266 7S 7986 33174185130 5288 90 [ 1S138 0
202x5"  75p — Vero Stip 184p 1N4003 6 TNERS ICM7555 89 I NESE2B 410 | zNa14 95| 7389 205 7a188 3100 5075 PR ) (550 »
3ux3%  78p 1N400a 5 6 § Z LINEAR ICs w130 452 | Nessa 435 | Zna23 195 | 7990 32174190 1300 sa72  y1g0 | 15125 120
3%x5"  86p 72 1N4006: 7 7 | Renge 2V7 10 7491 84174191 120
, P 4 39V 400mW 702 75 JiF3s) 49 | NEsEsA 120 | ZNa24E 1 S475  g25 § 1S147 210
3%x 17" 296p 210p | PROTO — OECs 1N414B 4 70914 pin a0 {r356 90 { NESEE 180 | ZNa25e ays} 7492 5074192 120 s148 170
Aux177 390p  — [eroblack 375p INGA0T 15 | e v | 7oocEpn 38 |Mi0 395Ines67v 170 fzniozae zoo{ 7393  S7]74193 1200741 § Ls151 90
$-Dec 350p INsd04 16 4 7o 730 67 |im30ap 26 nEs70 450 h7N1040E e85 | 7394 85174194 1024 15567 43k 15153 a8
Pkt of 100 pins 50p Eurobreadboard 520p | 1N5406 17 { 3 733 75 |im308T 95 | NES 71 420 7495 70 | 74195 75 Lso1 13] 15155 ”
Spotface cutter 107p | Bimboard 1 785p IN5308 19 Topoech | s on 17 Livsit 70| reatssn  130| JIL 74 7496 80174196 98 200 sl 158 o8
Pun insertion tool 147p | Superstrip 552 998p | 1544 9 747C14pn 78 JLM318N 200 | 55668 275 | (TEXAS) 7497 176174197 88| \oh3 5] 5157
— 15921 9] Thyristors | 7asCepn 36 fim32da 50 | Sap3zos 428 ]7a00 1 }7a100 1:0 ;j}ga ‘:g 504 18] 1s158 70
VERO WIRING DALO ETCH 6A 100v 40 7538pn 185 fLM339 e8] sap3210 275 7401 N 2l asT ol Lsos 23] 15160 w0
PEN -+ Spool 285 | RESIST PEN 6A7400v 50 | sa aov 32 | 810 159 [im3a8 904 SASEE0 150 §7402 ngraes g2prazzi 1501 isos 2] 151617 .
Spare Spool 65 1 4 Sporevp 90 | 6A/BOOV 65 5A400V 40 | 9400C) 350 |im349 115 5as570 150 47403 1afrarnr 373238 1591 iso9 23] 5162 110
Combs (] NOISE 5A600v 48 | av.1.0212 598 |im379 415 563402 295 ] 7404 1878100 Sl iacas ves| Ls10 20] is163 98
HLORIDE ULTRASONIC BA30OV 60 | AY.1.1313A 660 {LM380 80| siaran 275 f7405 1By aelracas 1e9] ST 2§ 15168 118
1 Ib bag Anhydrous §| TRANSDUCER 75) 180 ] 84600V 90 | Av.1.94320 225 |IM38IN 185] sn76003N 240 | 7306 36 ;:‘11 159 732‘;? :13 LS12 32§ 15165 188
195p + 40p P&P 10KHz  395p pr 12A100v 78 | Av-1.5050 99 |LM382 125] 5n76013 170 §7907 36 a”z 198 f 74505 e LS13 0] s166 178
VARICAPS| 122200V 95 | av1.5051 160 JiM38a 140 | SN76013ND 130 § 7408 17 ;4”5 as 74273 267] 1514 0| 5168 210
COPPER CLAD BOARDS 124800V 188 | Av.3.1015 550 §imM386 998 sn76018 148 §7409 20070008 20 Ja575 2as) 1515 401 15169 210
Fibre Single-  Double- ~ SRBP BA102 = 50 | 8T106 150 | Av31270 840 fim387 1208576023 1707410 T aa el iasrs ae} 1520 21115170 za8
Glass sded  sided 957xg 5] BBIOSB 40 { BTite 180 | Av.38500 380 §1M389 99k sN76023ND 1700 747] 25§20 7% 74283 1a9] 152! 32115173 108
6" x6" 90p  110p  95p BB106 40 I C106D 38 | av3.8910 850 §(M733 99 SN76033N 195 7412 200 2 o Jases e 522 »]i5174 a7
6" x12"  150p 195p MVAM2 165 | TiC4a 24 | Av38912 950 Jimiass 45 sN76115N  215] 7413 3z2{ 74127 654 74585 3e0] 1526 4575 110
— MVAM115 TICAS 29 | Av.51224a 235 §LM2917 195 § SN76131 12547414 38] 74123 285 1S27 38§ 5181 2985
DIL PLUGS Ribbon Cable 1iC47 35 | av51230 450 §im3300 60 7216 30§ 74125 50 | 74200 107} 1257 3| 15183
14 > 16 pin 49 158 5 SN76227N 95 as | 7a293 1354 52 8 98
pn84p; 16pnd9p § 10 wav & 20 way ZN5062 32 | AY.51317A 830 §LM3909N 70 [ sn76477 175 7317 30474126 K LS30 20115189 128
24 pin 88p; 30 pin 295p | avarlabie TRIACS 2Ns064 38 | As53500 350 fim3ont 125 | Snvesso 120] 742 1] 7a12s g5 frazer 236l oo 2|10 98
Soidercon pims 100 60p;_ 500 27 5p. > Neaas 130 | av54007D 450 §iM391a 240 f cpasog 299 7321 38} 70132 e fiases 'eg)is33 BLSI91 98
3A200V 54 AY.5-8100 775 fLM3915 240 | Tan621ax1  250f 7422 25 6 784743 95| 1537 30 | LS192 [
DIL SOCKETS EDGE 3A400v 56 CA3011 110 fim3916 255 |1anseia 188 7423 2sf 74141 7573366 951 is3e 3% {15193 s
(TEXAS) Low Wire | CONNECTORS: 8a100v +60 | DIAC CA3012 175 fimizec0 135 | 1anz00 250 7425 2874142 18574367 981540 28 }i5192 128
Prof. Wrap { (Double 1ypel .| B8aa00v 69} 512 25 ) ca3014 157 Im252a4 825 f1ap100 159 ) 7426 43] 74143 250 79388 195 1542 o8 {S195 130
8pin  10p  28p 4 -156 1 BASOOV 115 CA3018 68 {M253a4 1150 § 1A1205 70 7427 32074194 280§ 70390 1858 (547 85 {15196 120
14pn  10p 35p | 2410way — B5p | 124100v 78 [ 75 SERIES CA3019 70 JMCe63 50 §rasaoa 220 7428 3spratas aeloaied 1eelisas 10 |is197 s
16pin  10p 4bp | 2x15way  — 99p | y2as00v B2 75108 350 | Ca30o0 186 |MC1204 250 freassoa 330 f 7430 19]74147 ‘g” o 549 106 | 15200 345
1Bpn  16p 52p | 2x18way 115p 120p | 174800V 135] 75150 140 | (a3033 191 fmC1301 79 §1Ba6a1.A12 7432 27{74148 125 1551 26 | 15202 345
20pn  22p  65p | 2x22woy 130p 135p | 16a100v 103 | 75154 150 | Cazoopa 80 [mC1303 68 Fox or Bx11 250 7433 36] 74150 130 (S54 30 [iS221 120
22pn 25p 70p | 2x25wey 149p 160p | 168400V 105 | 75450 95 | a3035 235 {MC1304P 260 §TaA65) 190} 7437 3474151 70 1555 30 |iS240 188
24pn  30p 78p | 2x30way 170p — 16A800V 220 | 75451 70 1 Ca3036 115 IMC1310P 150 k1pag00 90§ 7438 32]73153 70 L1563 160 | LS2a1 165
28pn  35p B85p | 2x36way 194p 25A500v 220 | 75454 225 | cazpaz 275 JMC1458 a5 | 1pagi0 95} 7340 20374154 120 1573 a5 fisza2 165
36pin — 105p | 2x40wey 210p — 25AB00V 295 { 75491 89 | caA3045 365 §MC1488 90 | 1BaB20 70 7241 6874155 75 Ls74 35 fis243 165
A0pn  40p 109p | 2x43way 232p — T2800D 120 § 75492 95 | Ccaz0db 70 fmC1489 90 I TRA9200 260} 7442 58174156 75 LS75 45 | 15244 195
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WATFORD ELECTRONICS

COMPUTER CORNER

SUPERBOARO N Series Il Ready built and tested
50Hz. No Flicker Inct Manuals and Programme

Cassetie €149
POWER SUPPLY 5V /3A (ncl RF Modulator) for
Superboard Il (Ready-built and tested) £20

4K RAM (8 x 2114) €14
610 EXPANSION BOARO 8K RAM (Expandable 10
24K) ideal for Superboard, UK101. etc £150
MICROTYPE CASE U, Black ABS case eal for
- Superboard. UK101, NASCDM etc £25
VIOEO GENIE based on TRSB0 Utises 280 12K

Jevel 1t BASIC. 16K RAM. B4 x 48 Video Display,
gl Cassette Deck £288
SOUND UNIT for above (ready htted) £15
LOWER CASE for above (ready hited) £35
ACULAB FLOPPY with Waters £174
EXPANSION BOX with RS232C £199

$100 18K Memory £95
$100 32K Memory
SUPERPRINT 800. 80 column Low Cos1 impact
Printer 9% ° paper width. Tracior/ Friction Feed
inputs for R$232, 20mA Loop, 1EE-488, Centronics
parallel al! standard £295

EPSON TX-80B Dot Matnx, Tractor Feed £295
EPSON TX-80 Dot Matnx, Friction Feed £205
SEIKOSHA GPBOA Uni-hammer. 80 Column,
Impet Graphic, Dot Printer Only £225
SOFTY. intelligent EPROM Programmer. Ready

built and tested £120
SOFTY i kit form £100
SOFTY POWER SUPPLY (ready built) £20
TEX EPROM Eraser £3

UV141 EPROM Eraser with timer £77
KEYBOARO 756 Full ASCl| coded £39
KEYPAD 4 x 4 matrix (Reed switches) 350p

STACK PACK 10 x C12 High Grade Cassettes incl
the unique stackable drawers and labels 525p
(p&p on the sbove items is oxurs)

—ee
e 250V Sra Y ap ROTARY (Adjustable Stop) SWITCHES
. , 1 pole/ 210 12 way, 2 pole/ 2106 way, 3 pole/ 2104
SPST 33p DPDT 1Ac/off  15p
PRT i DPDT Y2A 3 way, 4 pole/ 2 10 3 way as5p
@ oleoniofl  BAp dpole2way 28 ROTARY: Mains DP 250V 44 on/ off 56p
poleon: o PUSH BUTTON BA ROTARY: Make your own multuway switch. Shafiing
SUB-MIN TOGGLE with 10mm Button Has stop. up to
SPST on/ ot 54p SPDT 99p 6 walers g 20p
SPDT ciover  60p oot 1950 WAFERS: (Break before Make) 1 pole/ 12 way.
SPDT c/off 85 SPDT 99p 2p/6 way, 3p/ 4 way. 4p/3 way. Bp/ 2 way  68p
SPDT biased both oPoT 1280 Mains DP Switch 250V / 24 to it 45p
ways 105 Mini Non Lock Soacers &p; Scrcen Bp
DPDT 6 1ags  75p .
DPDT centre off 88p B N . P, 0’ CONNECTORS (Cannon type)
DPDT biased both toBreak  25p Plugs Sock:‘s CV:;: Pre
ways a5p ON SWITCHES Towy 435 195p  150p
DPDT 3 positions SPST 4 way 88p, 6 Y
on/on "GN - SPST sy Bop. 25way 198p  284p  170p
@ pole 2way  205p AR Priad 37way 290p 39Bp  185p
CRYSTAI.SSH TRANSFORMERS (Mains Prm  220-24DV) ALUM. PANEL
100KHz 6-0-6V 9-0-9V, 12-0-12V 100mA 98p .
200KHz 370] 3VA: 0.6V 0-6V (PCB mounting) 175p | . va?")fJEos MHERS.
455KHz 383] BVA: 6V- 5A 6V- 54, OV- 4A9V- 4A 12V- 3A N Fs0
TMHz 323] 12v- 3A 15V- 25A 15V- 25A 220p Ix2x1" 65 60xa6x
1 008M 395) 92v: 45V.1 3A 45V-1 3A BV-1 2A 6V-1 2A; 3x274x2" 85 35mm
128MHz  392] 12V 5A 12V.5A, 15V-4A W%V- 44, 20V- 3A | ax2%x1%" BS 0-504A
1 6MHz 3231 20v-3A 250p (30p p&p) |  ax2%x2v2 103 0-100uA
1 8MHz 323| 24vA: 6v-1 54 6C-1 5A 9V-1 3A 9V-1 3A, 412" 8BS 0-500u A
18432MHz 362 T2v.1A 12v-1A, 15V 8A 15v- 8. 20v-6A | axa2%” 120 O 1ma
2MHz 305 20v-.6A 320p (55p p&p). 5xax2"’ 0-5ma
24576MHz 382§ S5OVA: 6V-4A 6V-4A. 9V-2 5A9QV-2.5A, 12V-2A 5vex2%x 22" 0-10mA
32768M 323§ 12v.2a, 15V-1 5A 15V-1 A, 20V-1.2A 20V- 0-50mA
357954M 1951 124 25V-1A25V-1A, 30V- BA 30V- BA 5vxdx] 2" 99 0-100ma
4 00OMHz 280 365p (60p p&p) Svixdx2V:" 120 0-500ma
4032MHz  323] 100VA: 12V-4A 12V.4A 15V.3A 15V.3A Bxax2” 120 O1A
419430M  270] 20v.2 5A 20V-2 5A: 30V-1 5A 30V-1 5A 6xax3” 148 0-2A
4433679M 135] 20v.1 254 40V.1 254 50V-1A 50V-1A 820p |  7x5x2%" 165 0-25v
?, E‘g’g& g;; \74p p&p)  (NB p&p charge to be added above 7x5x3" 180 g'g’g\(x‘gc
our normal postal charge . -3C
L4 po: 9 ) 8x6x3 210 ,V,VSU”
6 OMHz 323 i
o e 205] VOLTAGE REGULATORS OPTO 445p ench
65536M  200] 1A TO3 e —ve LEDs with Chps Aex3Yn Vi
6 5536MH; 200) 5V 7805 1asp 7905 220p { TIL209 Red 13 0.508A
TMHz 290f 12V 7812 145p 7912 220p | TIL211 Gen 17 0-100uA
7168MHz  290] 15V 7815 145p = m2i2vel 3L 0.500pA
7 680M 323] 18V 7818 145 — 171220 2" Red 14 595p each
8 OMHz 392] 1A 710220 Plasuc Casing 2 Green, Yellow
8.08333M 382] s5v 7805 60p 7905 65p ] ©f Amber 18 75,
8 867237™M 382] 12v 7812  60p 7912 85p] 27 HghBnghtBed 711307
9 375M 323} 15v 7815 60p 7915 85p} 49 11312 3”CA
10 OMHz 323] 18y 7818 60p 7918 8sp] 2/ FlashingBed 48 1313 37 CC
10 7MHz 323| 2av 7824 60p 2" Red.Green 88 71321 5" CA
12MHe 392) 100ma 7092 Plasuc Casing Square LEDs. Red. TiL322 5" CC
1431818M 362{ 5y 78L05 30p 79105 €5p | Green. Yetlow 30 pi704 3 cC
16 0MHz  290] v 78L62 30p LD271 infra Red 40 pL707 3 CA
18MH; 323} gy 78187 30p ~ | SFH205 Detector 90 Di747 & CA
18432M 3231 v 78L12 30p 79112 85p | 132 InfraRed 85 g Orange CA
200MHz  323] 15y 7BLI5  30p 79015 esp'| TIL7B Dewctor | 76 FNO357 Red
26 69MHz 280 S +| BARGRAPH Red 10 END500
27 6agm  323] LM300H 170p LM723 38p | segments 225 3 Green CA
38 6667M  350f LM305H  140p  TAAS50 50p | (S400 255 B’ GreenCA
28 OMHz  323] LM309K 1355  TBAG258 95p | ocp71 120 3 -1RedCA
M317K 380, ZDA1412 1 z
100 00MHz 323§ ! P 50p | ORP12 63 3 - 1Green CA
116 OMHz 300 LM317H  280p  7BHO5 + 5v-bA ORPE1 85
LM323K  550p 595p | oN5777 45 ovM176
Parts available | LM325N  2a0p 78HG +5V to +25V ISOLATORS LCO 3': Digits
for ETI L::BgsN 200 5A €50p | 74 55 LCDZDgns
Projects tM327. 270p  79MG 850p | 7it111 2.4 g0 LCD6Digts
1s2a5 350§ 15373 180 | a0i6 35
we wen el wlme welae m |
15248 135 LS375 150 | 4018 76 | 4056 135 4408 790 4527
Ls2a9 1361 L5377 199°4 4019 az | 057 2850 | 4409 790 4528
1s251 1301 L5378 140 § 4020 85 | aps9 575 | aa10 750 | 4529
15253 #6] 15379 215 | 4021 90 | 2060 110 | 4411 980 4530
L5257 951 15384 280 | 4022 85 | aop1 1225 | 4412F 1250 4531
Ls258 1201 15385 420 } 1023 22 | 2oc2 995 | aaizv 1520 a3
15259 180) 15386 B8 ] 4024 60 | 4063 120 | 4ai5F 480 4534
15261 480 ] Ls390 140 | a02s 2a | aoes 20 | aatsv  eso aa36
1s766 75§ 15393 140 | a026 170 | a0e7  a30 | 2219 280 P
L5273 180 | L5395 210 | 4027 a5 | aoes 26 | 4922 570 4539
Ls275  320{ L5396 199 | 4028 92 { 4069 22 | 2432 1050 4531
L$279 88| LS398 275 | 4029 98 { 4070 25 4435 850 4543
15280 280 | 1399 230 | 4030 55 | 3071 2 | 2230 999 2549
15283 90 | 13445 140 | 4031 185 | 4072 25 4450 350 4553
15290 130 (5447 198 | 4032 125 } 4073 25 | 2227 3sp pEEH
1S293 130 ] 1549 245 | a033 175 | 4075 23 | aas2 4555
L5295 215 | 15668 105 | 4034 213 | a076 85 2490F 350 4556
LS298 215 | LS6E9 105 | 4035 95 | 4077 30 | a4a90v 750 4557
15299 420 { 1S670 270 | 4036 275 | 4078 28 4501 28 4558
15300 175 ] 13673 780 | 4037 115 | 4081 26 { 4502 105 4559
1s302 175 | ts674 860 | 4038 110 | aos2 25 | 4503 65 2560
Ls320 270 4039 299 | 4085 90 | 4506 75 4561
15323 450 | opOS | a0 85 | a0s6 90 | 4507 a8 4562
Ls32a 200 | s | a0a1 80 }a0ss 180 | 4508 280 4566
(s32s 320 | 1000 4042 70 | a093 55 | 4510 85 4568
4001 14
18326 330 | 7 15 | 4043 80 | aoga 210 | 4511 98 4569
(5327 318 | 4002 5 | a0aa 80 | a095 95 | 512 ga | 4572
ts3ag 185 | 006 86 | s0as 175 | s096 95 4513 225 2580
5347 180 | 4007 19 | 046 96 | s097 340 | 4514 220 4581
15348 190 | 4008 76 | 1047 98 | a0os 115 | 4515 250 4582
(s352 188 | 4009 25 1 a0 65 | aogs 150 | as16 20 4583
(5353 188 | 4000 80} anag 35 {are0 195 | 4517 as | asea
1535 6 | 3017 2| aos0 38 | 4161 15 | a518 90 | asss
iég? :: dg‘i :‘; 4051 86 | 1162 115 22;3 g
401
368 %0 4521 210
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ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the fieid of
slectronics — now it can be your turn.

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

Personal Tuition and Guaranteed Success

The expert and personal 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 Cenificates

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, Instaliations & Contracting

Other Career Courses

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

To ICS, Dept. 7263, Intertext House,
London SW8 4UU

Age

Address
To ICS, Dept. 265F, Intertext House
London SW84UJ

ﬂs or telephone 01-622 9911 (all hours)




SR

DIGEST

OOPS
Digital Test
Meter

ome constructors of the DTM
S (September ‘80) have reported

problems with the DVM module
blowing. This can be prevented by
putting a 10M resistor in series with
the IN HI pin of the module.

On page 83 the overlay for the
resistance measurement board (bot-
tom overlay) shows the common of
R43, R44, R45 and C15 connected to
IC7 pin 4. In fact IC7 pin 4 should go
only to the —6 V takeoff point and
C7 —ve. Cut the PCB track just
above R45 (page 80 Fig.1 shows the
correct wiring).

Vocoder

wo of the ICs in the Vocoder
T(Seplember ‘80) are listed incor-
rectly. In the circuit diagram and
Parts List for the internal excitation
board, IC5is a 4030 and IC6 is a 4006.

Breadboard 80

|n our _report on Breadboard 80
(in the February News Digest),
our reporter, no doubt overcome by
the occasion, said that our celebrity
guest was Brian Rix. In fact Mr Rix, a
radio amateur, was at the show as a
guest of Practical Wireless, to whom
we offer our apologies.

Take It
Anywhere

ew from JVC is the CX

610GB, a 6” VHF/UHF portable
colour TV/monitor. This compact
unit can be taken anywhere; it is
capable of PAL and SECAM TV
reception so you can receive pro-
grammes in any country that has one
of the foilowing TV systems — PAL
B, G, or | system and SECAM B, G, D,
K, or Kl system (both CCIR continen-
tal and OIRT standards). The CX
610GB’s colour system automatical-
ly switches to the broadcast system
being used and the corresponding
sound IF frequency can then be
selected. The set has a newly
developed JVC precision inline pic-
ture tube, giving excellent colour

pictures, and its highly sensitive_l

swivel antenna ensures e
good quality

reception wherever you are. The
flexibility of this unit is further
enhanced by a four-way power supp-
ly — from the household mains, or-
dinary batteries, its own
rechargeable battery pack or froma
12 V DC car or boat battery.

The CX 610GB can also function
as an onlocation video monitor
when used in conjunction with a col-
our video camera and portable video
recorder. You can even record off-
the-air television broadcasts out-of-
doors by connecting the CX 610GB
to a portable video recorder. The
recommended retail price is £259 (in-
cluding VAT), and further informa-
tion is available from JVC (UK) Ltd,
Eldonwell Trading Estate, Staples
Corner, 68 Priestley Way, /‘
London NW2 7AF, E

Panasonic Car-Fi

anasonic has introduced what it
Pbelieves to be the first full hi-fi
stereo car radio/cassette that will fit
into a standard DIN size dashboard
aperture. The CQ 973 combines
microprocessor electronics with full
hi-fi specifications and according to
Panasonic it is the most advanced in-
car system available.

For those of you who can afford
the £395.95 price tag, the CQ 973 of-
fers digital frequency readout, three
waveband stereo radio, (LW/MW/
FM), electronic preset tuning, auto-
seek tuning, an auto-reverse cassette
player with a Dolby Noise Reduction
system, and an output of 100 W. The

Minwr

radio functions are all push-button
controlled, with a total of 15 preset
stations (five on each band); as an ad-
ditional safety feature the driver can
also keep his hands on the steering
wheel and tune the radio by
footswitch. The bright green digital
frequency readout also functions as
a clock, and at night all the major
controls are illuminated.

The unit is fitted with nor-
mal/metal tape selection and both
the fast forward and rewind buttons
can be locked in. Separate bass, tre-
ble and loudness controls are provid-
ed. For further information on the
CQ 973 and the rest of Panasonic’s
in-car entertainment range, contact
any of Panasonic’s authorised
dealers.

Logic Monitor

I f you're in the business of
developing or trouble-shooting
digital circuits then you'll be in
terested in the Digiscope DS2 Logic
Monitor. The device simply clips
over any 14 or 16 pin DIL logic IC
during operation, and indicates the
state of each pin, either 0 or 1. Each
pin has its state shown simultaneous-
ly on a 16-LED display, enabling cir-

cuit action and faults to be traced
with ease. The DS2 is powered from
either the circuit supply or an exter-
nal source and draws negligible cur-
rent from the IC under test, so circuit
operation is unaffected. The input
threshold is adjustable to suit either
TTL or CMOS ICs. The monitor can
also be used to check free packages;
power is applied to the supply pins
and since the DS2 pulls all the inputs
high, operation can be checked by
grounding the appropriate inputs
and observing the effect. The DS2 is
housed in a tough aluminium case
and is suitable for use in industrial
environments; the case is only 1”
wide so several ICs may be checked
side-by-side simultaneously. There is
a range of accessories available in-
cluding plugs and an extension lead
for remote monitoring. The
Digiscope DS2 costs £27.40 and fur-
ther information is available from
the manufacturers, J.E. Sinclare &
Co., 82 Plumstead Common Road,
London SE18 3RE.

Micro Talk

eneral Instrument Microelec-

tronics have announced the in-
troduction of a new speech synthesis
chip, the SP0256. It's a 28 lead LS|
device, designed to generate up to
256 discrete sequences of human
speech or other complex sounds

stored in its built-in 16K ROM. Exter-
nal expansion can increase the
SP0256's repertoire to almost 3825
sequences. Commonly used sounds
can be stored once and called from
memory when necessary, reducing
data storage requirements. Applica-
tions envisaged include warning
systems, radar, test gear and security
systems.
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TRANSGEN D E N T 2000 SINGLE BOARD SYNTHESIZER

Designed by consultant Tim Orr (formerly synthesizer designer for EMS Ltd.) and featured
as a constructional article in ET, this live performance synthesizeris a 3 octave instrument
transposable 2 octaves up or down giving sweep control, a noise generator and an ADSR
envelope shaper. There is also a slow oscillator, a new pitch detector. ADSR repeat.
sample and hold, and special circuitry with precision components to ensure tuning
stability amongst its many features. i

_The kit includes fully finished metalwork, fully assembled solid teak cabinet, filter sweep
pedal, professional quality components (all resistors either 2% metal oxide or 2% metal
film), and it really is complete — right down 1o the last nut and bolt and last piece of wiret
There is even a 13A plug in the kit — you need buy absolutely no more parts before
plugging in and making great music! Virtually ail the components are on the one
professional quality fibreglass PCB printed with component locations. All the controls
mount directly on the main board, alt connections to the board are made with connector
plugs and construction 1s so simpie it can be built in a few evenings by almost anyone
capable of neat solderingl When finished you will possess a synthesizer comparable in
performance and quality with ready-built units selling for many times the price.
Comprehensive handbook supplied with all complete kits! This fully describes
construction and telis you how to set up your synthesizer with nothing more elaborate
than a multi-meter and a pair of ears!

MPLETE KITONLY
£168.50 + VAT!

Cabinet size 24.6'° x 15.7'' x 4.B" (rear) 3.4" {front)

GOM|NG SHORTI'Y! 1024 NOTE COMPOSER/SEQUENCER — LESS THAN £100
ETI VOCODER

COMPLETE KIT ONLY
£195 + VAT!

Kit includes FREE foot control and test oscillator!

Panel size 19 0°' x 5.25

Featured as a construction article in Electronics Today International this design enables a vocoder of great versatility and high intelligibility to be built for an amazingly low price.

14 channels are used to achieve its high intelligibility, each channel having its own level control. There are two input amplifiers, one for speech either from microphone or a high lgvel source
e.g. mixer or cassette deck and one for external excitation {the substitution signal) from either high or low level sources. Each amplifier has its own lever control and a rather special type of
tone control giving varying degrees of bass boost with treble cut or treble boost with bass cut. The level of the speech and excitation signals are monitored by LED PPM meters with 10 lights
— 7 green and 3 red which indicate the level at 3dB steps. There are three internal sources of excitation — a noise generator and two pulse generators of variable frequency and putse width.
Any of the internal sources and the external source can be mixed together. There is a voiced /unvoiced detector which substitutes noise for the excitation signal at the points in speech where
the vocal chord derived sounds of the speaker are substituted for by the unvoiced sounds of sibilants. etc.There is a slew rate control which smooths out the changes in spectral balance and
amplitude enabling a change of the speech into singing or chanting and other special effects. A foot switch is provided 1o permit a compiete freeze in spectral balance and amplitude
whenever required. An LED on this indicates when the freeze is in operation

An output mixer allows mixing of the speech, external excitation and vocoder output. The majority of the components fit into the large analysis/synthesis board with the ‘est on 8 much
smaller boards with the controls and sockets mounted on them for ease of construction. Connectors are used for the small amount of wiring between the boards.

The kit includes fully finished metalwork, protessional quality components (all resistors 2% metal oxide) nuts, bolits, etc. — even a 13A plug!

TRANSCENDENT DPX MULTI-VOICE SYNTHESIZER

Another superb design by
synthesizer expert Tim Orr
published in
Electronics Today International

COMPLETE KIT
ONLY

£299 + VAT!

. Depth 12.2""

|
o ————— -

! (rear) {front)

The Transcendent DPX is a really versatile 5 octave keyboard instrument. These are two audio outputs which can be used simultaneously. On the first there 1s a beautiful harpsichord or reed
sound—tully polyphonic, i.e. you can play chords with as many notes as you like. On the second output there is a wide range of different voices, still fully polyphonic. It can be a
straightforward piano as a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the
keyboard or should you prefer — strings on the top of the keyboard and brass as the lower end (the keyboard is electronically split after the first two octaves) or vice-versa or even a
combination of stnngs and brass sounds simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it
sounds — just like an acoustic piano. The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary tor a high degree of realism.
There is a master volume and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the
vibrator comes in only after waiting a short time after the note is struck for even more realistic string sounds.

To add interest to the sounds and make them more natural there is a chorus/ensemble unit which is a complex phasing system using CCD (charge coupled device) anatogue delay lines. The
overall effect of this is similar to that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects.

As the system is based on digital circuitry digital data can be easily taken to and from a computer {for storing and playing back accompaniments with or without pitch or key change, computer
composing. etc., etc.).

Although the DPX is an advanced design using a very large amount of circuitry, much of it very sophisticated. the kit 1s mechanically extremely simple with excellent access to all the circunt
boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet.

The kit includes fully tinished metalwork. solid teak cabinet, professional quality components (all resistors 2% metal oxide). nuts, bolts, etc.. even a 13A plug!

MANY MORE KITS ON PAGE 107. MORE KITS AND ORDERING

" INFORMATION ON INSIDE FRONT COVER
All projects on this page can be purchased as separate packs, e.g PCBs, components sets, hardware sets, etc. See our free
catalogue for fult details and prices.
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HOBBY ELECTRONICS GOES WEST

London has more than its fair share of electronics shows, but we know that
electronics enthusiasts are by no means limited to the capital. For that reason the
first annual Hobby Electronics Show is to be held in Bristol — centre of the
South-West.

What's to see there?

® major electronics component suppliers
® special exhibition offers
® Wales & West schools’ electronic project competition (*has your schoo!
submitted an entry yet? Available from Hobby Electronics 81)

TICKETS — at the door — ADULT : £1.00. CHILD, STUDENT, OAP : 50p.
GAMES @ KITS ® TEST GEAR ® MAGAZINES ® SPECIAL OFFERS ® BOOKS

OPEN DAYS :
Friday May 29th : 10am — 7pm @ Saturday May 30th : 10am — 6pm ® Sunday May 31st : 10am — 4pm
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NEWS : Digest

Vegas

T he Winter Consumer Electronic
Show keeps breaking its own
records, and this year's event will be
no exception. The Show organisers
said that more than 850 exhibitors
are showing off their new products at
the Las Vegas Convention Centre, up
from 757 at last year's Winter Show.

By the end of the year, it seems
improbable that anyone will not
have heard of the Video Disc. The
long wait for the disc to become a
functioning reality is over, and by
next Winter's CES, close to 25
manufacturers will have a system on
the market. The most carefully or-
chestrated and the most expensive
promotion, advertising, and distribu-
tion programmes ever seen for an
electronic product will forcefeed the
video disc message to the American
consumers in 1981.

Much of the attention is still
focused on the competition between
the Philips-made optical laser disc
format and the RCA-patented CED

Disc system. Matshushita’s VHD
system, which will be a later entry in-
to the field, can be expected to buck
the other two, benefitting from the
publicity about discs created by the
optical — CED dogfight.

Another Atari first is their new
remote control console which com-
bines sleek, futuristic styling and ad-
vanced technology and simply
makes the game more enjoyable.
Two quick-action remote controllers
allow the players to move around the
room freely without clumsy con-
troller wires interfering with game
action. Now the players can select,
play and reset games on this new
systemwithout ever having to get up.
Fingertip touch controls and LED
signals are built into the hand-held
remote controllers for game select
and game reset options and the com-
bination joystick and pedal con-
trollers respond quickly and easily to
the players’ touch. Activision also
showed some new cartridges they
have lined up which are compatible
with the Atari system. One is Cen-

trecourt Tennis, which offers
everything from lightning-quick
serves to breathtaking back-hand

cross-court returns. Charging players
can rush the net or lay back and play
the baseline. Laserblast casts you as
the commander of a fleet of
spacecraft; you come upon some
very unfriendly alien types — just
get them before they get you but
remember the bad guys don’t miss
very often.

Finally, Studer/Revox enter the
cassette equipment market with
their model No. B710, utilising the
same professionalism inherent in the
company’s other audio products. It is
aimed to achieve the same high level
of acceptance and respect by con-
sumers that has been accorded to
previous Studer/Revox audio equip-
ment. Two peak reading LED bar
displays are used for level indication
and feature a resolution of 1dB from
—10 to +6 dB, with 2 dB intervals
between — 20 and —10 dB. A 0 dB
indication represents “"Dolby level”.
Stylistically, the B710 matches the
other components in the Revox line.

Gerald Chevin

r

Versatile Video

upplies of the new Ferguson

S Videostar VHS Portable video

cassette recorder, model 3V24, are
soon to become available. The 3v24
is expected to be the most
lightweight recorder on the market,
weighing in at 5.2 kg. The 3V24 hasa
microprocessor-assisted, fully elec-
tronic logic control cassette deck
which can be operated either direct-

ly or by the full remote control unit
supplied. The recorder incorporates
a new Edit Start Control system for
minimising picture break-up bet-
ween recordings, as well as a picture
scan facility which operates at 10
times normal speed, both forward
and reverse. Other facilities include
still frame, single frame advance and
variable slow motion. A new quick-
change power pack is supplied giv-
ing full recharge in 1%z hours, and
there is a choice of two AC power

B supply/battery charger units

available for use with the 3V24.
. The anticipated price of the
Ferguson Videostar 3V24 is
' around £550.

Telly Type

elpa Systems have just announc-
Ded their new Video telex which is
capable of overcoming many of the
inherent problems of ordinary telex
machines. The Video telex uses a
VDU and so the typing of messages
takes half the normal time. The
machine offers full correction and
editing facilities, including the cor-
rection of spelling mistakes and the
deletion of lines or paragraphs. It
also provides full tabulation which
means more at‘tractive layouts, par-

ticularly useful inreports and orders.
On existing machines where punch
tapes are used, error correcting is ex-
tremely awkward and any incoming
calls will interrupt the process, but
the Video telex does not punch the
message until it is 100% correct. The
machine can either be used in the
telex room or by other staff
throughout the office building. Each
station costs around £900 and fur-
ther details can be obtained from
Delpa Systems (UK) Ltd, Data
Transfer Division, 56 Chiswick High
Road, London W4 1SZ.

. Readers have recently confused
Electronics Today Limited as be-
ing associated with the owner-
ship of our magazine, Electronics
Today International. Our
magazine is owned by Modmags
Limited, part of the Argus Press
Holdings Limited Group of Com-

panies.

IMPORTANT NOTICE

Electronics Today Limited has
advertised in our magazine, as
"Metac”, but so as to prevent any
further confusion we wish to
make it clear that Electronics To-
day Limited is not owned or
managed by any member of the
Argus Press Holdings Limited
Group of Companies.

n
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7415125  50p 3096 3 | (mas 200p | TnAt0O4 OC35 ~ 130p | 2N2926  9p | 3N140  120p i3 10y 95p | EMHzUHF 378p
7418126  50p 097 LM31a 225p TDAIODR TIP2OA  40p | N3 30p | 3n1a1 1109 | 0 200V 100p | BMHz UHF 450p!
7415132 60p jggg ;g&? IM324 45p DAINTO TIP29C  55p  IN3054  85p  3N201 _ 110p
7418133 30p ~ LM239 75p TDA1022 570p s ZERO o
TR A S 95p | ToAi0 120 [ MEWORIES © TMSpo18 oo | LOW PRORILE DIL BOCKETS BY TEXAS TERTION
7418138 65p TW358P TDAT034B 25/ - -
7aiS130 75, a0loz  1mvp | [MIGH e | TOAITIE B Sioral 1200 ol Sor % 18on 1w 2apn p | FOMCEERT |
7415145 120p 40103 1B0p | [M377 75p | TOAZo0vV  325p 21078 500p oyl Tapn 10p 20pm 20p 28pn 30p pn
7415147 220p 40104 99p LM381AN 180p TDAZN2O 320p 21112 250p zmmomc 7""':" 16pm 1Ip 22pn 22p 40 pn A0p HEADER
7aisiae 175p 010 ‘;‘;: M386 95p [ TI07 @ asp mz2 300 7808101 £24 PLUGS
1 ) w
Jasiss eow 0107 oo e o | T | i 5000 MC1441L  1100p WIRE WRAP SOCKETS BY TEXAS Tapin  BOp
rais1sa z& ao108 ‘:;g: M71o TL0R1 110p 4027.3 375 2 e asop ,3;2 ;: ;3,",’2 & 5352 ;g: ;EE: 1&
7418155 2 M7 35 70 S0p 4044 900
74LS 156 :Ov o ;0533 YL w&,"f UAATTO 175p 4116 “:’% a2 300 | 16pon #0p 22pn  85p 20pn 100p  40pn 278p
7415157 | a1 3 H L4 iy '
YuSise eop an0r  3%0n M7y Ll I 400p CHARACTER SOFTY: Ideal Software /Hardware Developmen 1001,
7415180 90p 4503 % | m7ag 35p | . uinzon3 £ GENERATORS 95 Using SOFTY you can develop your Programmes, De-
JoLS161 TS 4507 5P | mz017 250p | ;XR2206 325p A . m;,"? bug/ Verify and then commit them to EPROM
Taoes oo ann Bw | w30 wop | zndTa s ROA2517(C 7008 KIT £100 BUILT AND TESTED £125 )
Jaies 100p ag11 120p LM3900 70p IN119C SN7.IS7628N  £10 Also available Expansion Bosrd for Programming
TS50 vae ag1;  sop | tvaors J0p | Znacdt KEYBOARD single rail (+ 5v) EPROMS. Ready built £40 -
2166 asis  zsop | LM3BN 130p | ZNASSE 7000 ENCODER BRIVE M 1 e
7415166 180p LM3814 225p ZNA2TE 2Z5p AV.5.2376 7000 MiINI FLOPPY DiSC \ A
74[?;2 :;8: ;::Z :ﬁ&: LM3915 225p, IN1034 350p 740922 s00p Type FD-50A 40 track 5%’ Doubte / Single Density
74151 5 — = 850p 1 140
7418175 100p 4518 100p | VOLTAGE REGULATORS 850 CRYSTALS drives £ .
7415181 320p 4570 100p | Fixed Plastic T0-220 s50p 7 TRBKH: 250p FLOPPY DISC CONTROLLER: 2157071 £24, ]
7215190 :% a2 B | e S son 1200, o 2 FD1791 £36, FD16! 1:15:)\/211:03 £ s
7403191 2 By 7805 00p ) ROM ERASERS. T . Will erase up
e o i de | = e T | 1M 3o | 54 EPROMIS maperes 20 mine Hes Shierm v for
7418193 1 < 15 R 4 "
Taisior tebe 1z taom | 15 7518 6op iy TRITOML 3259 safe use. MAINS apd ERASE Indicators £61.50
74(5196 120p 4534 S50p- 1~ 7824 60p 550p 3‘}”"!?*{. ) gg:v
7415197 90p 4536 378p | pnen 092 950p T 3P MAMOCOMP MICROPROCESSOR TRAINER. As ds.
Tatoay Vo inE N | e 7805 30p £16 S e scribed in WW, January 1981. A complete kit of parte
7415240 175p 3 | oaav 78112 30, a5 3 57AMHz h
7415241 4557 320p 15y 78015 309 "02;, 1(_wrwm.~ 290p available (excluding PCB and the case). The kit mclu:as
3556 72, P FRLEIVS POA pre-programmed 27 16, sockets for all ICs and PSU parts as
J4loada p | OTHER REGULATORS ' SHcKe Soop | wsenen 10008 a3 125p woll Prce £54 inc. VAT and P&P
74L5343 ; LM309K 135p 78HOSKC 153? TM59380A £20 o DMy 3250
7415244 LM317T 200p 7BMGTZC P Z80 600p A
rasas LM323¢ 500p 7OHCKC 500p | 7p0n . 800p B o | VEROBOARDS 0 v | ANTEX SOLOERING
741524 LM723 37p_ 1497 300p E N i RONS
= — PROMSs * ONHZ 3 x3.75" 85,
Tas251 OPTO-ELECTRONICS - 1702 500p 2 Remms 388:1 2o%% 70| Ci5w 415p
TALS2H3 ING7 77 45, ORPEN 120p 70! < ' , CX-17W 425p
7415257 IN5777 p 2708 450p 8 0NMM; 300p 375x%3.75" 75p N-15W a25p
7418258 QcP71 90p ORPAY 120p 2716 (+5v) £7 8 BB IMH; 300p 3 75%5" gép | CCN-15 s
745259 oRP12 120p TR 55p 532 £12 10 DORH; 310p  r 375x17” 340p ;;iug BITS
7415266 OPTO.ISOLATORS . 2732 £12 A 300p | a75x179"  a20p | TAREA 50p
Toa D24, AR 12 DONp; (4 Pkt of 100 pins
7418773 0p 'H:) ! 90p SUPPORT DEVICES 350, ] o x25 50p
745279 NCT26 100p T S0p 3242 900p 16 OOV H; 350p Spotface cutier  86p | gBARE ELEMENTS
: |
7415283 MC52300  190p TR 90p 3245 450p 17 0OMHy 390 & Pinmsertion tool 11Bp | . ox/xa5 180p
7415298 LEDS 6522 $00p 15;;;\»»« ;ggn ~ Vero Winng Pen 200p
7415323 naon 02" A5 828p 19 968MH; p
715324 A 550 TIL220Red  16p R 375 Qukr 3508 e s50p  mcacos 3259
7415348 TH 200 Rex 1Bp Th222Gr 18p REDT 340p [0 1ABNVH, - 326p 740928 600p  MCa044 326p
i . B P HR6INH; 350p
7418365 T2 G 20p TIL228 Red 22p baar £16 ” 6 | icM72168 2000p 10116 70p
Lty AT TR P Top Rectanguior R % oo oop | 1EM7217A 850p 10231 350p
7415368 g TIL2TE p ) , I 3 - 400p
;thﬂz ggé;?i LEDs(R G Yy  30p Q10h 1100p 176 PNy 350p | ZN1040E 700p
e ) IO Goon | a2% Zo0p
7115375 DS8838 4 pred ‘
i oo —— N e e *SPECIAL OFFERS %
7415278 MC1489 3015F 200p T 130p 8224 2750
7415390 MC3446 DL704 140p T 20 1a0p 8226 250p 124 2599 100
25510 DL707 Red 140p 7R AN 200p 8228 525p 2114-4L (450ns) 1.75 1.60 1.50
75107 FND357 120p DRIVERS 8251 a75p 2708 390 375 350
75110 FND500 10p a3 250p 8253 1000p 2716 (+5V) 200 375 350
7415670 4009 3¢ FND507 1109 asn 300p 8255 450p ) )
4000 SERIES 75154 MAN3640 175p UDNB118 320p 8257 900p 41162L (200ns) 1.75 1.60 1.50
4000 15p 75152 MAN4640 UDNR1SA 320p 8259 950p _ .
ann1 22p 7 2 g - T o -
2002 20p BOOKS by TEXAS Understanding Digital Electronics (24D Ig)l(i:&%mz:_l’%:s THANDOR TEST EQUIPMENT .
A00R 95p 75351 INSTRUMENTS pages) 5 P - :
a7 20p yoe Fab oot Book 1100 pogcs) oot 80 Undersanding Communcatons Sys. | EXP350 318p | DM235 Digital Multimeter £50
an0g 80p  5a4n Power Semiconductor Data Book (6;‘0 tems _(,1-2‘\5» Eigggg ;:g DM350 Digital Multimeter £69
1009 76451 - ages) [2% Others TTL Cook Book £7. £48
M0 S0p  7niar [imear Control Data Book (368 pages) CMOS Cook Book €7.75 | PB6 s20p | TM352 Hand Held DMM €145 '
a011 Q176 £3.00  Microprocessor Interfacing Technigues PB1OC 11800 | TF200 Frequency Meter )
anp 25p groe Sottware Oesign for Microprocessors £8.95 8102 229% | 15105 Py)se Generator £81
3013 8795 {200 pages) 11,00 Pisase add 70p P&P on each book (NO | PB103  3448p P&P £2.50 per item + VAT
4013 8797 The Great int | Maths on Keys (3223 VAT) oV pe
an1s 83p  gy(595 pages) €3 ) N ,
4016 a5p  g1i596 Understanding M’C’°W°°955°'5£:"2;g We carry alarge stock of 74and 74LS TTLs, CMOS, Linears, Memories, etc and tan normally offer
am? 700 gy597 pages) . - i | iries for volume quantities both from local and overseas
1018 8% g598 Understanding Solid State Electronics ;‘ stock deliveries. We welcome inquiries for volume q
4019 a5p (240 pages) . £3.50 Uyers.

NEW RETAIL SHOP

367 Edgware Road, W2
Open: 9.30—5.30

Please add 30p P&P & VAT 15%.

Government, Colleges. etc. Orders accepted.

CALLERS WE

Mon Fn 9 30.5 30
Saturday 10 30-4 30

TECHNOMATIC LTD.

17 BURNLEY ROAD, LONDON NW10
(2 minutes Dollis Hill tube station)
Tel: 01-452 1500/01-450 6597

(ample street parking)

Telex: 9228



Hidden Security

new system from STC Electronic
Security Systems (STC-ESS) pro-
tects itself while it is protecting the
customer. The ITT Access Control
System, now marketed by STC has no

NEWS : Digest

visible mechanism to vandalise or at-
tack at the point of entry. It operates
by proximity. A hidden sensor reads
a credit-card-size command key and
transmits signals to a unit which con-
trols and records access. Conven-
tional keys, key holes or card slots

are not used. The command key can
even be used while it is still inside a
wallet, pocket or bag or is being used
asalapel badge.

The system is modularly expan-
dable and can be integrated into ex-
isting or planned security and en-

vironmental systems
requiring control of multiple
access locations. More inform-
ationonAccess Control Systems
and other STC security productsis
available by contacting STC- ESS, 313
Ballards Lane, London N12.

Wire Cutting

f you've ever had an electrical fault
in your Rolls, you're only too well
aware of the jungle of wires that lurk
beneath your bonnet, the colour
coding cleverly hidden under years of
crud. Ripault of Enfield in collab-
oration with Liverpool University's
Dept. of Electrical Engineering and
Electronics have addressed
themselves to the sticky problem of
cutting down the wiring harness to
something a little more manageable.
The prototype has already been
installed in a Maxi. It uses 10 m of twin
core cable instead of 100 m of 130
separate leads used in the con
ventional Leyland harness. The wire
links a number of electronic control
boxes, one core carrying power and

the other digital control signals for the
black boxes. Not only does this
method cut down enormously the
amount and complexity of the
vehicle’s wiring, but it also eliminates
the use of high current electro-
mechanical relays which are subject
to contact wear.

The system is designed to meet a
BL specification. Amongst the
requirements are that the system
should operate under the hostile
environment of the engine compart-
ment. That means surviving a
temperature range of -40°C to
+120°C. )

Benefits of the new system
include low power consumption,
quick and convenient fault diagnosis
and easier servicing. A security system
could also be built-in.

IC Survival

winslow Component Systems has
introduced a new range of 1C
sockets designed to be virtually
indestructable. The heart of the
socket is a new contact featuring an
inverted leaf design. This double-
sided inverted leaf allows for a certain
degree of careless handiing when
inserting an 1C, which also facilitates
the use of automatic insertion

equipment. It is available in two

versions — the W3200 series, which
has tin plated contacts, for the lower
cost consumer type applications and
the W3300, aimed at the industrial
and professional market incor-
porating tin and gold plated contacts
which are totally insulated from
surface tracks on double sided PCBs.
The W3300is also 100% anti-wicking.
Both versions come in the complete
range of contact configurations from
8-40 pins, they are only 0.15” high and
are moulded in UL approved glass
reinforced polyester.

ETI APRIL 1981

Teach Yourself
Video

ave you invested in a video
H recorder, but haven’'t yet
discovered its full potential? If the
sole function of your recorder is to
commit ‘Crossroads’ to tape, a new
publication from ‘those awfully nice
Sony people’ might widen your
horizons. Their 48 page full colour
handbook 'How To Video' is on sale

at their 134 Regent Street showroom
in London for 60p (also by post for
90p).

Video recorders are very com-
plex electronic devices, but are
nevertheless simple to operate.'How
To Video' uses simple, non-technical
Janguage and ample illustrations to
explain what your recorder is
capable of, how to make home
movies, the use of sound and lighting
and even the creation of professional
style, special effects and titling.
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ew from OK Machine & Tool
N(UK) Ltd is the DSP-1 desolder
pump. OK claim that it features in-
dustrial performance at an economy
price. For about £6.00 you can arm
your toolkit with this all-metal

device, with an easy-to-replace
Teflon tip — seli-cleaning on each
stroke.

The DSP-1 desolder pump is sup-
plied by OK Machine & Tool (UK}
Ltd, Dutton Lane, Eastleigh, Hants
SO54AA.

. .

April Fair

eep April 14th to 16th of 1981
K free in your diary for the gathering
of the clans in the Polytechnic of
North London Theatre when the
Association of London Computer
Clubs hold their second London
Computer Fair. For only 75p you can
spend a day in North London in the

company of everyone who is anyone
in personal computing. In addition to
retail stands you can visit seminars,
workshops and club stands. There’s
even a bring and buy sale. If you're
within reach of a tube station, you're
half way there. The venue, the
Polytechnic of North London, is
opposite Holloway Road tube station.
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® ORDER BY POST OR TELEPHONE
WITH BARCLAYCARD/ACCESS

@ ELECTRONIC TEST

EQUIPMENT
SPECIALISTS

@ CALL IN AND SEE
FOR YOURSELF

CS1558A 10mHZ 10mV. 5 display

*V151 15mHZ 1mV 5 display

CO01303D 5mHZ, 10mHZ. 7 x 7cm display
SC110 10mHZ battery portable, 10mV 3.2 x 2.6¢cm display
(Optional case £8.86. Nicads £8.83. Mains unit €4)
"LBO512A 10mHZ 10mV. 5" display

A range of Scopes in stock from 5mHZ Single Trace to 50mHZ Dualtrace. |
Mains and Battery/Mains Portables. Many on demonstration.

SINGLE TRACE (UK ¢/p etc £2.50)

Hm 307-3 10mHZ. 5mV. 6 x 7 cm display plus component test

CS1562A 10mHZ, 10mV 5 display £287.00
€S81575 bmHZ 1mV 5" display £284.00
£158.78 Hm 3128 20mHZ. 5mV B x 10cm display £253.00
£109.25 CS1566A 20mHZ. 5mV. 5" display £339.00

£158.95 Portable built-in Nicads £482.00

£195.00 HM412-4 20mHZ, 5mV, B x 10cm display plus Sweep Delay

£190.50 £399.50
' £241.50 CS1577A 35mHZ, 2mvV, 5 display £478.00

@ ALL MODELS ON DISPLAY

® RETAIL — MAIL ORDER —
EXPORT — INDUSTRIAL

® OPEN SIX DAYS A WEEK

ALL PRICES INCLUDE VAT

DUAI- TRAGE {UK c/p etc £3.50)

"LBO 3085 70mHZ. 2mV. 5 x 6 3cm display. Battery/mains

line — new model

CS1830 30mHZ, 2mV, 5" display plus sweep delay and delay
£589.00

OPTIONAL PROBES (ALL MODELS)

Hm512.8 50mHZ, 5mV, 10 x Bem display. Delay Sweep

Xi £6.50, X10 £8.50, X100 £12.95, X1.X10 £10.95 £867.00
*LBO514 10mHZ, 1mV. (5mV) 5" display £294.00

V152 15mHZ, 1mV. 5" display £328.00

'PRICE INCLUDES FREE PROBE(S) *¥302 30mHZ, 1mV. 5" display £447.35

*V550 50mHZ. 1mV, 10 x 8cm £799.25

HAMEG @ TRIO @ LEADER @ SINCLAIR ® HITACHI

GENERATORS FF

Delay sweep + 3 channel display

LOGIC PROBES/MONITORS| SWR/FS AND
Logic probes indicating high/low, etc., | POWER METERS

states that scopes can miss. All circuit
powered for all ICs.

$G402 100 KHZ-30mHZ with AM
(UK c/ip £1.75) modulation
LSG16 100KHZ-100mHZ (300mHZ

£68.00

on Harmonics) £€83.25 | p3 50 mHZ logic probe £55.95
$62030 250KHZ-100mHZ LP1 10 mHZ logic probe £35.50
L‘\’W:f’s(;‘;a;‘gz ) €46.95 | p2 1, mHZ logic probe £19.95
RF 300 18HZ-200mHz LM1 Logic monitor £33.00 [ gangg in stock covering up to 150mHZ and
low cost range audio and RF £76.95 | pp 50 MHz logic probe with case ~ £51 .00 § o

up Io 1K walt power PLZ59 sockets. Also
250 UMZ Grid Dipmeter.
SWR9 SWR/S 3-150mHZ

Also 1n stock range of Protoboard kits and
breadboards.

PULS

£9.50

2001 1HZ-100KHZ {function) £89.70 -
TG105 5HZ-5mHZ £92.50 ‘PRO’ MULTIMETERS DR v/ Fower maer. 3150w
4001 0.5HZ-5mHZ £109.25 pm1200 100K/ Voit 30 ranges plus AC/DC 15 | 110 SWR/2ower 1%-184mHz 0/10/100
TT100 (function 10KHz) £90.B5 amp £67.00 | wolts £11.50
K1400 20K/ Volt 23 range large scale £79.95 | 171 As 110 Twin meler pius F/S £14,50
AUD'O (All sine /square) M1500 20K / Volt 42 range plus AC. DC 10 amp | Plus large range of BNC/PL259 /st
AG202A 20HZ—~ 200KHZ £69.00 £53.50 ",;‘;‘/, '""‘u/ adaptors / connectors
(UKc/p £9.20) al in stoc!
TRIO @ LEADER @ CSC LAG26 20HZ— 200KHZ £73.60 4200 38 range FET 10m ohm wnput 20Hz 1o | 176 SWR/Powsr/FS 1%4-144mH2 550
SINCLAIR @ LEVELL AG203 10HZ— 1mHZ sine/sq  £126.75 30mp, multimeter €95.00 [ witt £16.60
LAG120A 10HZ— 1mHZ £146.00 (UK ¢/ p £1.50) KDMG 6nd Dip 1'-250MH  £38.50

A range of LED and LCD Bench snd Haend DMM's battery
with ' Mains Adap some with opti
Nicads. All supplied with batteries and lesds.

DIGITAL MULTIMETERS

KAISE @ SINCLAIR @ LASCAR ® THURLBY

MULTIMETERS «xvostocc 750
" — T =y g
]

Al

HAND HELD sx post o1 855) BENGH PORTABLES
TM352 3'; Digit LCD plus 10 ADC and Hle checker [UKc/p£1)
£54.95 .
TIN354 35 Digit LCD 2A AG/C £45.94 DM235 3% Digit LED 21 ranges. 0.5%
MESO2 3); Digft LED plus 10A OC and Wle chocker ~ AC/DCZA £60.38
£43.95 DM350 3" Digit LED 34 ranges AC/DC 10A
L2001 3% Digh LCD 2 amp AC/DC 0.1 % £51.70 £87.38

6200 3" Digit LCD D.2A AC/DC. Auto range TM353 3" Digit LCD AC/OC 2 amp £96.60

£45.95 i
As % phus 0K AC/DC ‘ £55.95 TM351 3Y; Digit LCD AC/DC 10 im£1 13.85
1 tus Cont, X - -
S110 A% o100 s son amioe P 10 E055 I m100 3, Digit LD AC/DC2 amp £86.50
GL3SC 31 Digt LCD IAAC/OC with case £37.50  DMAS0 4'; Digit LED 34 ranges AC/DC 10 |\ o091/ viois 10 range pocket £4.60
[alml seris options. Cary case £8 ;‘5"“335 ATM1/LT1 1K/ Volt 12 range pocket £5.98
— ——— ‘ s. Carry case £8.86 Nicads | NH55 2K Vot 10 pocket £€6.50
C_TEERT-S | Ry £8.63 Mains adaptor £4) ATI 2K, Volt 12 mr\r;;gpzck; do luxe £7.75
. NH56 20K/ Volt 22 range pocket £€11.95
- YN360TR 20K Volt 19 range pocket plus hfe test
FREQUENCY COUNTERS SOLDERLESS ATI020 206, vo1 19 e o o o i 1>
+Volt range de luxe plus hfe test
Portable and Bench LCD and LED Counters up to BREADBOARD AND £16.95
600mHZ. Prices inciude batteries and leads. KITS 7081 50K /Volt 36 range plus 10 amp DC  £20.80
~@ TR303TR 20K Volt + 12ADC + Hietest £15.95
HAND HELD (wx post et 85p) EXP350 €345, £XPOSO€3.95. | ATZ0 20K Vol 21 range de luxe pius 104 DC and SKV
i .95. EXP600 £6.50. £21.95
PFM200 20HZ to 200mHZ 8 Digit LED f5227 | 0300 €5.95 AT205 50K Volt 21 range de luxe plus 10A DC
MAXS50 100HZ 1o 50mHZ 6 Digit LED £6100 | KIS o 8100€12.95 £24.95
MAX550 30KHZ to 550mHZ 6 Digit LED £106.00 PB101 £17.95. 70'030K/V0|1 26 range largescale. 10A DC plus 5KV
AC/D £26.95
BENCH PORTABLES (UK c/p £1) (UK ¢/ p EXPs 30p. Kits 55p) AT2050 50K . Volt 1B range de luxe plus hte 192128 50
MAX100 8 digit LED 5HZ to 100mHZ £89.00 , .
TF200 8 Di'giﬁ LCD 10HZ to 200mHZ £166.75 MINI Dnllls AND KITs AT210 100K Volt 21 range de luxe 12A AC. D£c29,95
7010A 9 Digit LED 10HZ to 600mHZ £169.00 115 12 voit Y chucks) 3B0TR 100K/ Volt 23 range plus hte cvker and AC. DC
200SPC 6 Digit 100mHZ LED built into 0.002HZ to | &, veke " chuew e7.25 |10 amps £34.95
5.5mHZ Pulse Generator £437.00 Vedum :;Iy;upfluszaoc?ne:s £1050
TP600 600mHZ Pre-Scaler for TF200 £43.13 Jomel vl plus o0 : ’
TFD40 8 Digit LCD 60MHz £12650 aif’n:'"gﬁ' ”i‘"“sow “l"”s gi%gg CHOOSE FROM UK'’s
ains Drill plus 20 tools B
CSC @ SINCLAIR @ SPC ® OPTO ELECTRONICS LARGEST SELECTION

FREE
CATALOGUE,
ATALoGUL

Send large SAE
(17%p uK)
Schools, Companies
etc. free on request

Stockists of electronic equipment, speakers/kits, PA equipment plus huge

i i i indi Export — prices on request
essories ® UK carriage/packing as indicated ® E:
range of ace @ All prices correct at 1.2.81 E & OE ® All prices include VAT
Cubegate OPEN SiX DAYS

AUDIO ELECTRONICS ©: AWEEK

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
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1024 COMPOSER

This machine will plug into the back of your synthesiser and
allow sequences of up to 1024 notes to be played
automatically. This Powertran design provides complete
control of the starting and finishing points of the sequence, so
several shorter tunes may be stored in the memory
simultaneously. Both pitch and note length are fully
programmable and rests may also be entered.

IR REMOTE CONTROL

As promised last month, we present a fivehannel infrated
remote control system which will interface with last month’s
Noiseless Power Switch. The unit has three latching channels
(ie push-on, push-off), two non-latching channels, and arange
of up to 30 feet. Full constructional details of both the
transmitter and receiver will be given.

SOLDERING IRON

A DIY design for a thermostatically-controlled soldering iron
that is a must for any serious constructor. If you've ever
cursed your unwieldy welding device, you'll be glad to know
that with our tiny version your fingers are only 172" from the
bit for precision control. The iron runs from a switched-mode
power supply at only 3V, so it's completely safe for soldering
CMOS — with a continuous temperature range up to 500°C,
built-in light, interchangeable tips and a price one-fifth of a
commercial equivalent, you can't afford not to build one.

Articles described here are in an advanced state of preparation. However,
circumstances may dictate changes to the final contents.
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This project makes light work of lamp dimming. Based on the
$566B IC, it provides touch control of brightness and a
memory that turns the light on at a pre-determined level. The
big difference with this design is that it can be used with the
IR remote control and still retain all the normal functions.
The remote control unit can operate two of these dimmers.

For those of you who don’t need the low noise and high
current capability of the Noiseless Power Switch, we're
publishing a cheap power switch that will handle a current of
5 A and interface with the IR remote control. Up to three of
these switches can be controlled by the IR transmitter.

SONIC HOLOGRAPHY

Surround-sound in your living room! No, your eyes don’t
deceive you — the speakers are in front of you. No, your ears
don’t deceive you — sounds to the left of you, to the right,
behind and above you. Find out more in next month’s ET!
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STEREO CASSETTE TAPE OECK MOOULE.
Comprising of a top panel and tape mechanism
coupled to a record/play back printed board
assembly. Supplied as one complete unit for
horizontal instatlation into cabinet or console of
own choice. These units are brand new. ready
built and tested.
F"".“"" Three digit tape counter. Auto-stop.
Six piano type keys, record,rewind, fast forward.
play. stop and eject. Automatic record level
control. Main inputs plus secondary inputs for
stereo microphones. Input ssnsitivity: 100mV
0 2V. Input Impedance: 6BK. Output level:
400mV 1o both left and right hand channels.
Output Impedance: 10K, Signal to noise
ratio: 45dB. Wow and flutter: 0.1%. Power
Supply requirements: 18V DC at 300mA.
Comnections: The left and right hand stereo
Inputs and outputs are“via individual screened
leads, all terminated with phono plugs {phono
sockets provided). Dimensions: Top panet 5%in
x 11%in. Clearance required under top pane!
2%in. Supplied complete with circuit diagram
and connecting diagram.
+Price £25.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power supply
(transformer, bridge rectifier and smoothing
capacitor) £3.00.

6 piano type keys

NEW RANGE QUALITY POWER
LOUOSPEAKERS (15°°, 12" and 8').
These loudspeakers are ideal for both hi-fi
and disco applications. Both the 12" and
15" units have heavy duty die-cast chassis
and aluminium centre domes. All three units
have white speaker cones and are fitted with
attractive cast aluminium (ground finish)
fixing escutcheons.

Specification and Price: —

15’ 100 watt. Impedance 8ohm 59
oz. magnet, 2'" aluminium voice coil.
Resonant Frequency 20Hz.
Frequency Response to 2.5KHz. Sen-
sitivity 97dB. Price £32 each. £2.50
Packing and Carriage each.

12’ 100 watt, Impedance B ohm. 50 oz. magnet. 2" aluminium voice coil
Resonant Frequency 25Mz. Frequency Response to  4KHz. Sensitivity 95dB. Price
£23.70 each. £2. 50 Packing and Carriage each.

8" 50 watt. Impedance B ohm. 20 oz. magnet. 1'' aluminium voice coil. Resonant
Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Price £8.90 each.
£1.25 Packing and Carriage each.

PIEZO ELECTRIC TWEETERS — MOTOROLA
Join the Piezo revolution. The fow dynamic mass (no voice coil) of a Piezo
tweeter produces an improved transient response with a lower distortion level
than ordinary dynamic tweeters. As a crossover is not required these units can
be added to existing speaker systems of up to 100 watts (more if 2 put in
series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH
TWEETER. Type ‘A’ 3in round with removable
0 wire mesh. Ideal for bookshelf hi-fi
speakers. Price (Type 'A’) £3.45 each.
‘Type ‘B’ 3'zin super horn. For general
purpose speakers disco and PA sys-
tems, etc. Price £4.35 sach,
o Type ‘C’ 2in x 5in wide dispersion
horn. For hi-fi systems and quality disco
etc. Price £5.45 each.
Type ‘D’ 2in x 6in wide dispersion
horn. Frequency response extending
down to mid-range (2200 c/s) suitable
for hi-fi systems and c Jality disco. Price
£6.90 each.
Post and Packing, all types, 15p each
(or SAE for Piezo leaflets). .

Type 'O’

Type 'C*

a0% B.K. ELECTRONICS th
A SOUND CHOICE

* PROMPT DELIVERY * PRICES INCLUDE V.A.T. % AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

sgggOr

GEC AM/FM STEREO TUNER
AMPLIFIER CHASSIS. Originally
designed for installation into a music
centre. Supplied as two separate built
and tested units which are easily wired
together. Note: Circuit diagram and
interconnecting wiring diagrams sup-
plied. Rotary Controls: Tuning. on/off

~volume, balance. treble, bass. Push-

button controls: Mono. Tape, Disc.,
AFC. FM (VHF), LW. MW. SW. Power
Output: 7 watts RMS per channel, at
better than 2% THD into 8 ohms. 10
watts speech and music. Frequency
Response: 60Hz-20kHz within + 3dB.

Tape Sensitivity: Output — typically
150 mV. Input — 300 mV for rated
output. Dise Sensitivity: 100mV (cer-
amic cartridge). Radio: FM (VHF),
87.5MHz — 108MHz. Long wave
145kHz — 108kHz. Medium wave.
520kHz — 1620kHz. Short wave.
5.8MHz — 16MHz. Size: Tuner —
2%in x 15mn x 7% in approx. Power
amplifier — 2in x 7%in x 4 Vain approx.
240V AC operation. Supplied complete
with fuses, knobs and pushbuttons, and
LED stereo beacon indicator, Price
£23.50 pius £2.50 postage and pack-
ing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio Tech-
nica AT10 stereo magnetic cartridge.

* 'S’ shaped tone arm.

* Belt driven.

* Full size 12in platter.

* Precision calibrated counterbalance
weight (0-3 grms.)

* Anti-skate (bias) device. Nylon thread
weight.

* Damped cueing lever.

* 240V AC operation, (50Hz).

* Cut-out template supplied.

Size — 12%in x 15%in (approx).

Price £28.50 plus £2.50 postage and
packing

COPPER LAMINATED PRINTED
CIRCUIT BOARD (single sided).
Paxoline based type. Size 165%'' x
12%'. Brand new. Still shiny and
bright. £1.25 per sheet. Post free.

FIRE ALARM CENTRAL CONTROL UNIT (S.T.C.)
Ideal for Fire or Burglar Alarm Systems

*

switches {or smoke detectors etc )

*

mains failure. This 1s trickle charged

* 6v-2 amp output for Fire/Burglar alarm,

etc

* Re-set button for silencing Fire /Burglar

alarm

* Internal buzzer which sounds if re-set bution
if pressed until initiating switch 1s cleared.
* Wall mounting, complete with red case,

approx. 11 x 7% x 4"
# 240v AC operation,

Price £1§,50 + £3 postage and packing.

LOUDSPEAKER

High quality full range 8’ loudspeaker
15 watts RMS 8 ohm. Rolled surround

with aluminium certre dome

Price £3.75 each + £1. Postage and

Packing each.

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY

VISA
U

Responds to normally open or closed

Complete with an internal EXIDE lead ac:d
accumulator (dry charged) as a back-up for \

* SAE for current lists. % Official orders welcome. * All prices include VAT. % Maii order only. * All items packed (where applicable) in special
L ] energy absorbing PU foam. Callers welcome by prior appointment. please phone 0702-527572.
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out for you.

his is the first in a new series of articles, designed to
Tlook in detail at some of the DIY kits available on the

market, particularly those which yield a useful item for
the home or car when completed.

We will be paying close attention to ease of construction
— which includes a consideration of the clarity of the instruc-
tion leaflets provided. Amyone reading this who produces a kit
which they feel might be suitable, is asked to ring the editor at
our office number and we’'ll take if from there.

Taking A Dim View!

For our first month we're having a look at TK Electronic’s
remote controlled light dimmer, which sells for around £20. The
kit comprises two separate units, a touch operated light switch
and an IR (infrated) control box. The dimmer can be con-
structed initially with straightforward touch operation, and the
IR option added later.

The dimmer itself uses the 566 IC, which allows for a neat
little circuit with ‘'memory’ capability. Turn on the light by
touching the plate and it will assume the level of brightness you
last set it at. Holding a finger on the plate will cause the level to
cycle between maximum and minimum brightness.

To add the IR facility an external photodiode is fitted to the
mounting plate (see photo). This then produces full operation
from the hand-held unit. The latter is little more than a
multivibrator and two IR LEDs. A neat little black plastic box is
provided, predrilled, for mounting the controls.

Constructive Thinking

The instructions provided with the kit are well explained,
but could be better presented. A separate sheet is included with
details of different types of electronic components and some
helpful hints on soldering.

These serve as a general construction guide, the detailed
building notes for a specific project being pretty sparse. This,
together with the very high component density found on the
PCB, makes me think that an absolute beginner would find the
dimmer a difficult task. As this is a mains circuit, best make a
start in electronics elsewhere.

Having said that, anyone who has built a few magazine pro-
jects would find the kit relatively simple to put together,

ETI APRIL 1981

There are many adverts about for build-it-
yourself electronic kits — everything from door

chimes to hi-fi. But do they represent value for
money? This new series finds —

P.C,B, LAYOUT

D8 +
IC2 C10 C11D7
C14|R9 | C9/ C8/D6
TR3_[™¢ DINYNE
cCi13 L TR2
~ T e,
Vel L
RQ: -1 -R1
_ T \ L-D4--6
et s P Rs]
TRI-T g " HE-C2
L ~Neon
= g\ B
21c™ » . |_
/RS
How to connect photo- L1 // Lo

diode D8 to P.C,B.

cs' Jea | cs\ \Linix
c6e R5 DI D2

Above left: the assembled
transmitter. Note the shaky PCB
fittings. Above and right: examples
from the well-explained notes.
Diagrams are basic, but well
thought out. Instructions are
+ Epoxy generally adequate for the

glue constructor with a little
experience.

wires

Frontplate

Photodiode T

although care will still be needed in soldering up the PCB,
however experienced you may be!

Assembly of the hand controller is very simple indeed, as
there are only some eight components involved! The push but-
ton is PCB mounted, as are the LEDs. One point about the con-
troller that | did not like was the fact that the LED leads are used
to secure the PCB into the box. This means that every time the
push button is operated, the leads are stressed unnecessarily.
Also the box is a fraction too narrow to admit a PP3 with a bat-
tery clip fitted. Thus, it has to be laid along the case which
means in turn that it is effectively jammed against the PCB —
again putting stress upon the LED leads!

17



—F

quired to sort out the components initially. No “sillies”
manifested themselves from the instructions and the kit was
complete as supplied.

vided on installation and use were clear and concise. Take some
care with the choice of wiring box you use for mounting the kit,
though, asitis fairly deep and will protrude some 35 mm behind
the front plate when fitted.

the photodiode having a good wide acceptance angle. Range is
about 30 ft — more than most living rooms | would have
thought.

out and the PCB design quite a feat of miniaturisation!
However, this does tend to mean that the kit is best suited to
someone with some previous constructional experience.

EATURE

‘Built And Working

Assembly took about two hours, including the time re-

Once built the unit functioned first time and the notes pro-

In use the dimmer functioned perfectly at all times, with

Conclusions

Overall a good design. The circuit is neat and well thought

The unitrepresents reasonable value for money and can be

confidently recommended. Above: the main PCB bled
ove: the main assemble
RON HARRIS — note the bulb fitting. This is to
BUYLINES ensure that it lines up with the
hole in the touch plate, shown
TDR300K Touch Dimmer Kit £14.30 + VAT (+ 40p P&P per order), fitted (right photo). The board is
MKG6 Infra-red Transmitter £4.20 + VAT. TK Electronics, 11 Boston somewhat crowded in places and
Road, London W7 3§). Tel: 01-579 9794. care needs to be exercised when
soldering.
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Conquerthe

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.

M AS‘I‘ER ELE"\TRONICS LEARN THE PRACTICAL WAY
J BY SEEING AND DOING
® 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, - — ——— — — — — o —  __________
® Services of skilled tutor available, | Py R

MASTER THE REST B

I
I
® Radio Amateurs Licence. ® Logic/Digital techniques. : E
f
l

BLOCK TAPS PLE S

® Examination courses (City & Guilds etc.) in electronics.
@ Semi-conductor technology.

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

@ Kits for Signal Generators — Digital Meters etc.

ET1 APRIL 1981
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You cant beat
The System

The Experimentor System™ —a quicker transition from imagination

through experimentation to realization.

Experimentor Matchboard™ pre-drilled PCBs.

When you have a circuit idea that you want to
make happen, we have a system to make it happen
quicker and easier than ever before: The

Experimentor Systemn.

You already know how big a help our
Experimentor solderless breadboards can be. Now
we’'ve taken our good idea two steps further.

We've added Experimentor Scratchboard

workpads, with our breadboard hole-and-connection

pattern printed in light blue ink. To let you sketch up
a layout you already have working so you can

reproduce it later.

E s" EET Wy

¥
¥

Experimentor Scratchboard™ workpads.

N
®

TEERT FEERE 2

With Experimentor Matchboard you can go from
breadboard to the finished product nonstop! We've
matched our breadboard pattern again, this time on
a printed circuit board, finished and ready to build
on. All for about £1.32.

There's even a letter-and-number index for each
hole, so you can move from breadboard (where
they’re moulded) to Scratchboard (where they're
printed) to Matchboard (where they're silkscreened
onto the component side) and always know where
you are.

When you want to save time and energy, you can't
beat The Experimentor Systemn.

GLOBAL SPECIALTIES CORPORATION '

G.S.C. (UK) Limited

Dept. 9W Unit 1, Shire Hill Industrial Estate l

£XP-300PC. which inciudes one item EXP.302 which ncludes three items EXF 302 whieh mcludes three stems EXP-304 which mcludes tour items
* A Matchboard pre-drilled PCB *Three 50-sheet Scrdatchbodrd workpods * Twu Matrhboe 0s and an £xP-300 * Two Matchbosrds an EXP-300
£1 20 £1 50 wuldertess hieadbom o £7 60 ty eadhoard and a Scratchboard workpad
r----------- L x 1 1 1 J |

GLOBAL SPECIALTIES CORPORATION, DEPT. 9W

Unit 1, Shire Hill industnial Estate. Saffron Walden, Essex

. Name

Address
l Inc P&P and 15% VAT

Saffron Walden, Essex CB11 3AQ

Telephone: Saffron Walden (0799) 21682

Telex: 817477

ETI APRIL 1981

1.EXP 300PC | Qnty.Reqd 2.EXP 302 Qnty Reqd | FREE Catalogue tick box[]
l £2.25 £2.58 i | enclose cheque. PO for
3. EXP 303 Qnty Reqd. 4. EXP 304 Qnty.Reqd
£9.90 | £11.15 | £
Phone your order with Access, Barclaycard or Amencan Express
Card No. Expiry date

e om on an =m =
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New from Casio, world leaders in creative technology
combined with high quality and reliability

JOIN THE KEYBOARD

REVOLUTION!

For everyone music has its own meaning. 1115 to capture the true values of music that Casio
have spent years of research and development efforts. They bring to life beautiful squd
experiences never before available. A new generation of tone-true electronic sounds of vivid
realism — the composition of a fresh musical system )

By closely analyzing the natural sound variations in the waves and piiches of different
instruments, Casic have been able 1o trace the characteristics peculiar to each traditional
instrument. Pitch, tmbre and harmonics have been measured, digitalised and stored in
electronic chip memory for faithful and exciting reproduction of the clanty and beauty of the
originals

CASIOTONE 401

RRP £345

Full potyphonic 8-note playing of 14 instruments and sounds over 4 octaves.

Rhythm accompaniment. 16 different rhythms with full-in suto-rhythm,

Casio Auto Chord. Allows one finger accompaniment. Just press a key with a single finger
and play major. minor and seventh chords. with bass accompaniment, automatically.
Combines with auto-rhythm for professional sounds.

Vibrato, Delayed vibrato, sustain and hold are incorporated in the at-a-glance, simple 1o use
operational panel. Pitch control makes group tuning easy. Compact 4% X 31% X 12%
inches with integral amplifier and speaker. The light weight (28.21b) allows playing anywhere
thereis an A C socket. Stand £39,

CASIOTONE 301

The same size and basic specification as the 401 above, the 3D1 does not have Casic Auto
Chord or built-in sustain and hold facilities. There are 8 rhythm voices with a vanation on each.

Weight 27ibs £245n

CASIOTONE MT-30

RRP £115

ONLY £95*

Full polyphonic playing of 22 instruments and sounds over 3 octaves. 4-position sound
memory lets you switch between pre-selected sounds without pause. Built-in vibrato and
sustain functions greatly enhance the overail musical effect. Compact 2% X 22% X 6%
inches, with builtan amphfier and loudspeaker. Battery /mains power source and light weight
(61b) allows playing anywhere.

CASIOTONE 201 and M-10

Ptease telephone for availability.
201. Mains version of the MT-3D. 29 instruments over 4 octaves

£245"

M-10. 4 instruments over 2" octaves. Battery/ mains. £6 9“
CASIO BQ-1100 BIOLATOR/ WATCH
Clock, 2 slarms, d alarm h

P
time memory, tihwee date memories, biorhythm and date
calculations, calculator

Clock. Hours, minutes, seconds. am/pm. Day/ date.
Universal calendar. Pre-programmed 1901 to 2099 Day,
date, month and year display

Alsrm. Two separate alarms. 24-hour system.

Coumtdown alarm. 1/ 10 second to 24 hours, or
Stopwatch 1/ 10 second to 24 hours, Net times, or

Time memory. Dual time facility. 24-hour system.
Calculator. 8 digits. Full memory. Sq roots, %. Date
calcutations Any monthly calendar from 1901 to 2099 can
be displayed and utilised

Biorhythm calculations. Forecast your physical. emotional
and intellectual performance potential. Chart your peak. ebb
and critical days and reschedule 1o avoid mistakes. Two silver
owde batteries last approx 1 year.

Dims: Ya x 2.7/ 16 x 4% inches. Leatherette wallet

ALL THIS FOR ONLY £14.95*

MG-880 SPACE GAME/CALCULATOR
Our best selling caiculator. Thousands sold! An action
packed speed game that will give you hours of skilful
entertainment and chair-gripping excitement. Also an
11-note melody caiculator with full memory, %.

Price includes VAT, P&P. Send your
company order, cheque, P.O. or phone

your ACCESS or BARCLAYCARD
number to:

ONLY £295*

KEEP A DATE WITH GASIO

You always wanted a musical calculator with date memories and date/time alarms — HERE IT
1St

UC-365 UNIVERSAL CALENDAR

"WM‘: i, KON

et

Clock, universal calendar, date memories, daily alarm, 2 daily or date/time alarms,
hou hi P ok alarm, time memory, calculator.

Clock display: Hours, minutes, seconds. am/pm, or hours, minutes, fuil calendar

Calendar: Pre-programmed from 1901 to 2099. Full month display

D=ate memories: Any day or days pre-settable within 12-month period. (Birthdays, etc.)
Alarms: Alarm 1 — Daiy alarm Alarm 2 & 3 — Daily alarms or time alarms on pre-set dates
({Pre-programmed melodies or electronic buzzer.)

Stopwatch: 1/ 10 second 1o 24 hours; net, lap and first and second place. Or

Coumtdown alarm: 110 second steps, settable in minutes up 10 24 hours. Or

Time memory: 24 hour system. The time of any other zone can be stored

Calculator: Optional musical keys, full memory and percentage.

Two silver oxide batteries last approx. 1 year. RRP £22.95 »

Ya X 4'2 X 2% inches. Leatherette wallet with window £1 9-95

UC-360. Card sized version of above. 7/32 X 3% X 2% inches £19.95"
UC-3000. OHice desk version. Angled display. 1% X 4 X 6% inches £27.95"

CASI0’'S AMAZING NEW

FX-3500P

Programmable. Non-volatile memories and
stores. st Q! ion and integrak

38 functional (non-volatile) steps. 2 programme
storage capability. Unconditional and conditional
Jumps. 7 (non-volatile) memories, one independent, 6

constant memories. 18 pairs of parentheses. nestable | R e} m 3 m

n 6 levels . o A
61 built-in functions. including Integrals (Simp- 3O meEam

son’'s rule). Linear regression, logarithmic regression, {:3[:3 'E:} D m i‘J

exponential regression and power regression

Hyperbolics, sexagesimal and co-urdinates con-
versions. 10 digit mantissa or 10+ 2 exponent. Two
silver oxide batteries give approximately 1.000 hours
continuous use with power-saving automatic cut-off,
with data and memory protection.

Dims: 9732 x 2% x 5% inches. Supplhed with
leatherette wallet.

ALL THIS FOR ONLY £22.95*

FX-180P. Hand held version without hyperbolics. 2 x AA batteries: % X 3 X 5% £19.95°
FX-2700P. As FX3500P but 8+ 2; without integrals. regression. 1 programme £19.95°
FX-8100. Scientific with clock. calendar. alarm. chimes, stopwatch, etc £24.95°

CASIO’S BEST SELLING WATCHES

BOOEE
BROE
(2 J=FF-F-]
o - Jref = Ren

AAB1 w1508

LCS ANALDGUE/DIGITAL ALARM CHRONDGRAPH with countdown alarm.

AA-81 chrome, s/s bracelet £29.95, AA-81G. Gold piated £49.95. AA-B2. Alls/s £39.95,
12 MELOOY ALARM CHRONOGRAPHS with countdown alarm. M-12 res:n case: strap
£24.95. M1200 ail stainless steel £29.95,

100 METRE WATER RESISTANT Alarm chronographs with countdown alarm. W100.
Resin case/strap £19.95. W150C Stainless steel case/resin strap £25.95. W1508
Stainless steel case bracelet £32.50.

Send 20p (postage) for our illustrated catalogue of Casio and Seiko

We will beat any lower advertised price by

als 5% providing we stil make a profit! Just
”v send details and your remittance for the
lower amount. Prices include VAT and

P&P.

Dept. ETI, FREEPOST, 164-167
East Road, Cambridge CB1 1DB.
Tel: 0223 312866
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PROJECT

- VISUAL COMPLEX
- SOUND ANALYSER

This unusual unit continuously analyses

the amplitude/frequency content of 4

complex audio signals and
presents the results on
a multi- colour '
60-LED display.
Design by Ray ;
Marston. Development
by Steve Ramsahadeo.

This very unusual project makes an excellent multi-

T IR R R TRy

colour visual display accessory for use with any audio-

output system. The unit continuously analyses the
complex sound content of the audio signal and presents the
results of the analysis, in three colours, on six 10-LED bar
displays arranged as a diamond with a diagonal. Naturally, in
the presence of music, etc., the displays bounce and sway in
sympathy with the analysed contents of the audio signal and
present an attractive moving display.

The Visual Complex Sound Analyser display unit is mains
powered and receives its audio input signal from the output
(speaker) of the system under test. The audio signal is actually
analysed in the form of three overlapping audio bands, having
nominal 3 dB points of 20 Hz — 120 Hz (red display), 250 Hz —
2 kHz (yellow display), and 2 kHz — 7 kHz (green display). The
upper three 10-LED bars eachmove in 3 dB steps and display the
instantaneous signal amplitudes of the three audio bands. The
lower three 10-LED bars move in linear steps and display the
instantaneous dominant frequencies of the three bands.

The Display

This is a project where the skilled constructor might like to
experiment with alternative displaypattern layouts. Our
development prototype unit was originally built up on
Veroboard and had a display in which the six 10-LED bars were
arranged as three parallel 20-LED lines, each representing a
specific colour<oded frequency band, with the upper half of
the display showing amplitude and the lower half showing
instantaneous dominant frequencies. On this unit, the central
"reference’ bar (four LEDs) of the display represents zero
amplitude/frequency, so that each of the three display lines
appears to expand and contract from its central point.

On the final PCB version of the unit we've changed the
display to the form shown in the photographs. Here, the display
is again in the form of three 20-LED lines, each representing a
specific colourcoded frequency band, with the upper half of
the display showing amplitudes and the lower half showing
dominant frequencies, but in this case the two outer lines of the

ETI APRIL 1981

S display are angled to form a diamond
P shape. The major difference of this display
is that the individual 10-LED bars are so arran-
® ged that the entire display appears to rotate left or
right in sympathy with the music, rather than simply

expand or contract. Thus, on the low-frequency (red)
band the two 10-LED bars expand downwards with increasing
amplitude/frequency, whereas on the high-frequency (green)
band the two 10-LED bars expand upwards under the same
condition; the central (yellow) band expands in a downwards
direction. If you've got any better ideas, feel free to do yourown
thing.

Construction

The entire circuit, with the exception of mains transformer
T1 and pot RV1, is built up on a single large (12 x 8 inches) PCB.
On our prototype we've coated the entire top surface of the
PCB with navy-blue flock paper, to enhance the visual appeal of
the unit: if you wish to do the same, proceed as follows.
(1). The PCB uses a fairly large number of bridging links on the
top side of the PCB, as well as several long links on the
underside; these underside links are facilitated by Veropins
(marked on the overlay as A, B, C, etc) pushed through the board
from the top side. The underside links are completed by joining
A to A, B to B, etc. To start the construction, drill all holes to
accommodate the wire links and the Veropins, then insert the
links and pins from the component (upper) side of the PCB and
solder into place.
(2). Now coat the entire upper surface of the PCB and the lower
side of the flock paper with cow gum, allow ten minutes to set
agd then press the paper evenly into place and trim the outer
edges.
(3). Next, drill all remaining holes in the PCB and then proceed
with the construction in the normal way, taking extra care to
observe the polarities of all semiconductor devices (particularly
IC17 and IC18) and electrolytic capacitors. Take special care to
check the functioningfpolarity of all LEDs before soldering
them into place and note that the LEDs must be of the colours

21
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shown in the circuit diagram. Don't forget to connect the
(several) links on the underside of the PCB.

When the construction is complete, double<check all
wiring, connect the unit to RV1 and T1 and then switch on.
Initiafly, only the central 4LED ‘bar’ should illuminate. Now
connect the unit to an audio (music) source and check that the
unit is functioning by adjusting RV1 to give a display that
behaves in the manner already described.

a7k

PROJECT : Sound Analyser

R13
39k

E:
IC1 TO IC8 ARE CA3140
1C9 1S CD40938
1C10 TO IC12 ARE CD4046B
D1 - D3 ARE 1N4148

R17

({C/)COPYRIGHT MODMAGS Lrd an7

Fig.1 Circuit diagram for the filter
networks and frequency-to-voltage
converters.
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HOW IT WORKS

The audio input signal is fed, after a simple ‘level control’ RV1-IC1), to
a multiple filter network, which divides the complex input signal into
three distinct (but overlapping) bands. The lowest band has an upper 3
dB cutoff frequency of 120 Hz and operates in the low-pass mode
(1C2). The middle band operates in the band-pass mode (using high-
pass filter 1C3 and low-pass filter IC4) and has lower and upper cut-off
points of 250 Hz and 2 kHz respectively. The upper band operates in
the high-pass mode (IC5) and has a lower cut-off point of 2 kHz.

The output of each filter is peak-detected and filtered by a rapid-
charge slow-discharge network (R22-D1-C11-R23-R56, etc) and passes
to the input of a 10-LED ‘amplitude indication’ display. These displays
are based on LM3915 dot/bar drivers and give a log display in 103 dB
steps: they are set, via pins 67, to read full scale at 1.2 V. The outputs of
the rectifier networks are fed to the inputs of the LM3915 drivers via
fixed potential divider networks (R23-R56, R26-R60, and R29-R64), the
values of which have been calculated to compensate for differencesin
the gains of the three sets of filters.

Note that in the LM3915 circuits the ICs are powered froma 12V
supply, but the LED chains are driven from a 24 V supply. The ICs are
wired to operate in the ‘dot’ mode (via pins9 and 11), but the 10 LEDs in
each chain are wired in series; consequently, the LEDs produce a ‘bar’
display with the LEDs that are on passing a common current. Thus, the
LED current consumption is constant, irrespective of whether one or
10 LEDs are turned on.

The low-frequency level indicator (IC13) uses red LEDs, the mid-
band indicator (IC15) uses yellow LEDs and the upper indicator (1IC17)
uses green LEDs. To give an equal brightness to all three colours, the
LED drive current of each IM3915 is weighted by the resistor
connected to pins 6-7. The red LEDs pass approximately 8 mA, the
yellow pass 18 mA and the green pass 25 mA.

The output of each of the three audio filters is also fed to a
frequency-to-voltage converter network, and the instantaneous
frequency is subsequently displayed on another line of 10 LEDs by
LM3914 linear drivers. These drivers are again operated in the dot
mode with a bar display and are current-weighted.

Each frequency-to-voltage converter operates as follows. The
output of each audio filter is amplified (by IC6, etc) and converted to a
square wave by one of the 1C9 Schmitt gates. The resulting square
wave signal is fed to the input of a phase-locked loop (PLL) circuit
(1C10, etc) and compared with an externally set reference frequency
(set by C17-R34-PR2, etc). The PLL incorporates a phase comparator
and a voltage-controlled oscillator (VCO). The output of the
comparator is coupled to the input of the VCO via a simple filter
network (R35-C 18) and the VCO input voltageis made available, viaan
internal buffer, at pin 10. As the PLL tries to track the rapidly-shifting
input signal, it generates a signal at pin 10 that is proportional to the
instantaneous frequency of the inputsignal (0 V at zero frequency, 12
V at the reference frequency, etc). The output signal of each PLL
circuit is fed to the input of its respective IM3914 display driver viaa
simple potential divider network (R37-R57, etc).

The total of six 10-LED displays are arranged in three pairs, each of
a different colour and each displaying the instantaneous amplitude
(upper LEDs) and frequency (lower LEDs) of a specified audio band. A
bar of four red LEDs is mounted horizontally across the centre of the
display, to enable the amplitude and frequency areas of each band to
be readily distinguished.

The complete unit uses +24 V, +12V and — 12 V supply rails,
each regulated by an IC.

The unit incorporates only three preset controls (PR1, PR2, PR3),
which are used to set the full-scale reading of each frequency display
(150 Hz, 1.5 kHz and 7 kH 2). Figure 5 shows a simple circuit which can
be used to generate suitable reference signals when initially
calibrating the unit. The circuit is a basic astable, with its frequency
determined by the C1-R2-R3-R4 values; the circuit can be easily built
on a spare piece of Veroboard.

F!g.2‘!:lock diagram of the complete 128V 12av
circuit. T T
120 Hz J0-LED FREQUENCY. FREGUENCY
RECTIFIER ‘AMPLITUDE' -
LOW—PASS e TORK DISPLAY TO-VOLTAGE DISPLAY
FILTER (REDI CONVERTER (REDI
IC2 1C13 106—1C9s-1C10 IC14 +24v
? +2av
AUDIO
— —LED
INPUT 250 He 2 KMz 10-LED 10-L
LEVEL . RECTIFIER ‘AMPLITUDE’ FREQUENCY - ‘FREQUENCY'
O——* conTrOL HiGH PASs - LanTAs NETWORK DISPLAY TO-VOLTAGE DISPLAY
(YELLOW} CONVERTER {YELLOW)
RV1-IC1 Ic3 Ica IC15 1C7—-IC8c—IC11 IC16
+2av 12av
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iC5 : ic17 1C8—I1C3d1C1 s
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TRANSFORMER — ‘BAR’
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REGULATOR [—O -12v
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Fig.3 Circuit diagram of the power supply section. j=
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PROJECT : Sound Analyser

NOTE:

1€13,15,17 ARE LM3915
1C14,16,18 ARE LM3814
LED1.20 AND 61 - 64 ARE RED
LED21 - 40 ARE YELLOW
LEDA41 - 60 ARE GREEN
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Finally, to correctly calibrate the frequency response of the
completed unit, build the simple calibration oscillator (see
Fig. 5)on a piece of Veroboard and then use it to set up the full-

1 scale frequency levels of the three frequency bars with PR1, PR2
and PR3.
I I 5 Fig.5 (left) This simple circuit will generate the
. , three frequencies required to calibrate the
7wz P —— frequency display.

BUYLINES

All components used in the V.C.S.A. are easily available. In case of
difficulty the LM3914 and LM 3915 can be purchased from advertisers
in this issue. Should you decide to enhance the appearance of your
PCB with flock paper then Paperchase Products Ltd., 213 Tottenham
Court Road, London W1P 9AF offer a selection of colours.

B3 R4
39k 470k

Fig.4 Circuit diagram of the display circuitry.
The three sections at the top display the
amplitude, and those below display the
dominant frequency, in each of the three
bands.

Close-up of the filter circuitry (below).
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Fig.6 Component overlay
of the complete VCSA.
Resistors (All 4W 10%) R63, 66 470R C35, 37 470u 16 V electrolytic
R1,3 100k Semiconductors
R2, 29, 56, 64 470k Potentiometers 1IC18 CA3140
R4, 22, 25, 28, 34, 42, 50 10k RV1 47k linear 1C9 40938
R5,9,11,12,13,17, 57, PR1,2,3 100k minature horizontal preset 1C10, 11, 12 40468
61, 65 39k 1C13, 15,17 LM3915
R6,7,8,10,14,18 47k Capacitors 1C14, 16,18 LM3914
R15,16 18k 1 470n polycarbonate 1IC19 7824
R19, 20 15k C2 33n ceramic 1C20 78112
R21, 37,45, 53 220k C3 33n polycarbonate 1IC21 79112
R23 330k C4,5,23,26,29 15n polycarbonate D13 1N4148
R24, 27 180k C6,7,8,9 21 4n7 polycarbonate D49 1N4001
R26 M2 C10,17 220n polycarbonate LED1-20, 61-64 0.125” Red
R30, 31, 38, 39,46,47 33k C11,13,15,18, 20,22  100n polycarbonate LED2140 0.125” Yellow
R32, 40, 48 M0 C12,14 47n polycarbonate LED41-60 0.125” Green
R33,36,41,44,49,52 12k C16 2n2 ceramic
R35,43, 51,60 270k Cc19 47n ceramic Miscellaneous
R54 2k2 C24,25,27,28,30,31 47u16V tantalum T 12012, 12 VA
R55, 58 1k5 C32,33 1000u 63 V electrolytic swi1 DPDT miniature toggle
R59, 62 560R C34, 36 1000u 25 V electrolytic F1 250 mA fuse and holder
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MICROS

Micros, memory and support
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SOFTWARE
CcP/M’

DISK
WITH [MAN
MANUAL
Avallable on
8" I8M format &
5% for TUSCAN
& TRITON

TCL SOFTWARE
TCL Disc Basic
TCL Pascal
MICROSOFT
Basic-80

Basic Compiler
Fortran-80
Cobol-80

Edit 80

Macro 80
MICROPRO
Word Star £255/£15
Word-Star/Mail-Merge £315/£15
Data Star .£195/£25
£75/£15

£55/£9
£120/£9

£155/£15'
£195/€16
£206/€£15
£325/£15
£45/£10
£75/€10

Word-Master

DIGITAL RESEARCH
CP/M1-4 .£75/€18
£96/£18
.£55/€10

£45/€10

£190/£15
£125/€15
£75/£10
£50/£12
£60/£7
£85/£10

KISS
SUPER SORT |
CBASICZ .
280 Dev Pack
ZSID
POSTMASTER
MEDIA
5% $/Sided D/D .
" per10
B S$/Sided D/D
* per 10
C12 Data Cassettes

£3.60

MAIL ORDER

TEL & MAIL ORDERS ACCEPTED
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WE HAVE MOVED

TO OUR NEW CENTRAL LONDON SHOWROOM

59/61 THEOBALDS RD, WC1

FLOPPY DISK DRIVES

We sell ail you
need cased or un-
cased. Cables &
connectors. Brand
new fully guaranteed

Single 5% Drive
Single 8% SAB00
Dual5% PSU
. Dual 8" PSU
Dual Cabinet & PSU 1x8”
Oual 8" Drive Unit
Dual 5% Drive Unit

TUBE HOLBORN.

TUSCAN S100

A Z80 based 100 Computer

Single board will hold up to 8K RAM, 8K -
ROM, Video interface Z80 processor —
1/0 and cassetle interface. 5 spare S100
expansion sockets for memory/disc ex-
pansion. System monitor, resident
BASIC or CP/M system option. All com-
ponents available separately or ready-built
NEW LOW PRICES

TUSCAN MAIN BOARD KIT ONLY £235
+ VAT SAE FOR DETAILS

VIDEO TERMINAL

m 24x80 display

! Pentland Video
/ Terminal full
m features
L~ ——— professional

terminal. Full detaits on request

Price £596

S$100 CARDS

NEW
Low
[ ] PRICES

18K STATIC KiT ASSM
withno RAMI2114) £ 62 £ 82
" 8KRAM - f£109 £130
" 16K RAM * f£157 €178
8K static {16x2114 chips! £ 48
84K DYNAMIC (4116)
with 16K RAM £149
with 32K RAM £189,
with 48K RAM £229
with 64K RAM £269 £285
16K upgrade 8x4116 £ 40
18/32K EPROM CARD
Without EPROMs
2708/2516 £63 £ 89
FDC DOUBLE DENSITY
Double Density for 5%
or 8” Drives £- f£19

£165
£206
£245

ALLOUR
PRICES
EXCLUDE
VAT & P/P

s

Uses any paper roll, fantold,
single sheets, 36 character
ASCIl, 7 x 7 dot matnx. 50
CPS, RS2320r parallel /0

TRITON

8080 BASED SINGLE BOARD
system with EUROCARD
EXPANSION

Comptete Kitinci. PSU/Case/Keybd £286
Expansion Motherboard Kit £5
8K (2114) RAM Card Kit
8K (2708) ROM Card K1t
Expandable up to CP/M
Disc Systemn SAE for
detalls

£97
£ 97

SINGLE BOARD
PERSONAL
COMPUTER

. Pascal conversion ROM

TCL PASCAL

FOR PET & CP/M systems

Put Pasca! on your PET now

Pascal manual
Complete package including
compiler

£ 20
£ 9

£120

OKTOOLS

Full range of wire wrapping ac-
cessories & boards & dip
jumpers etc. Visit our showroom
or send for our catalogue.

VERO

S 100 prototyping boards and full
range of accessories.

BOOKS

Complete range of microcom-
puter books and magazines on
sale in our showroom.

Edge £4.00
Connectors
$100

Insulation/Piercing
Ribbon/Cables
1/OMEADE PLUG
10way £2.20

20way £3.40
26 way £4.00
34 way £4.80
40 way £5.40
50 way £6.00

Zero Insertion
DIP Switches  forco Sockets
4 way 0 24 way £6.00
7 way £1.75 40 way £9 50
8 way £1.80
D-Types

DIP Plugs 25WMale  '£2.80
14 DIL £ 65 25w Female £3.80
24 DIL £2.20 25w Cover
40DIL £3.60 Edge

m& SOCKETS [of tors
(TEXAS)
Low Wire 2x 6way
Prof 2x12 way
8pin 10p

1
3
2x10 way 2

14pin 12p 2x15 way 3
16pin 13p 3
3

2x18way ~ 3.
18pin 16p 2x22 way 3.203.
20pin 22p 2x25 way 3.60
22pin 26p 2x30 way 4.15
24pin 30p 2x36 way 4.753.90
28pin 3bp 2x40 way 5.00 -
40pin 40p 2x43 way 5.504 60

0p
1.10p

60 way £6 50

Insulation Piercing
Edge Connectors
20way £3.60 40way £5.30
26 way £4.00 50 way £6.00

34 way £4.60

insulation Piercing

DIP Plugs

£1.80 14 way DIP Plug
16 way DIP Plug
24 way DIP Plug

ibbon Cable
PRICE/M

Coloured
10

PBRWNN =
EB8EBEBESS

CATALOGUE
AVAILABLE

Catslogue available. Send B0p
& S.A.E. (A4 size).

59/61 THEOBALDS RD
LONDON WC1
TEL: 406 5240/2113
TELEX 444198.

CRYSTALS For MICROS

32.768KHz
100K Hz
200K Hz

1 OMHz

1 008MHz
1.8432MHz
2 0OMHz
2.45760MHz
3.276MHz

5.0MHz
6.0MHz
6.144MHz
7.0MHz
7.168MHz
8.00MHz

328888388

4 0OMHz 2.70
4.43MHz 1.00

10.00MHz
10 7MHz
16.00MHz
18.00MHz
18.432
36MHz
48.0MHz
100MHz
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Beginners Guide to Etectronics Squires £4.26
Beginners Guide to Transistors Reddihough £4.26
Beginners Guide to Integrated Circuits Sinclar £4.26
Understanding Electronic Circuits Sinclair £5.10
Understanding Eleccronic Components Sinclair £5.10
Beginners Guide to Radio King £4.26

Beginners Guide to Audio Sinclair £4.26
Understanding Electronics, Warring £4.90
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CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.65
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ITL Cookbook £7.55

The Basic Cook £4.00
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System £7.10

Your Own Computer Waite £2,.26
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Designing With TTL Integrated Circuits Texas instruments £9.60
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Understanding CMOS Integrated Circuits R. Melen £4.60
MOS Digital ICs G. Flynn £5.26
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-Working with the Oscilloscope A. Saunders £4.60
Servicing with the Oscilloscope A. King £7.50

Radio Television and Audio Test Instruments King £8.30
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Applications of Operational Amplifiers Graeme (Burr Brown) £8.45

110 Operational Amplifier Projects for the Home Constructor

R. M. Marston £4.95

Designing With Operational Amplifiers Burr Brown £19.65

gpa;ational Amplifiers Design and Applications G. Tobery {Burr Brown)
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Communication Systems Intro To Signals & Noise B. Carison £7.65
Digital Signal Processing Theory & Applications L. R. Rabiner £24.40
Electronic Communication Systems G. Kennedy £8.75

Frequency Synthesis. Theory & Design Mannassewitsch £26.00
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Introduction to Digital Filtering Bogner £10.60
Transistor Circuit Design Texas Instruments £10.00
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January saw the return to Earl's Court of the International Boat Show.
Tina Boylan, (ETI's very own Tiller Girl) and Peter Green went along to
see what part electronics plays in boating.

he 27th London International Boat Show brought a brief Messi ng AboutIn Boats
I glimpse of the sunny Caribbean to a frost-bitten and land- Practically a whole floor was given to what interests ET!
locked crowd this January at Earl’s Court. It was filled to most — electronic devices. Electronics now plays an extremely

the gunwales with landJubbers and sea-goers alike, for the show important part in sailing the seven seas; the aid it gives to
is not merely aimed at the enthusiast or those of us with money navigation and safety is immeasurable. For although men have
to burn. There are plenty of attractions; gadgets to puzzle over successfully managed to sail over quite long distances for
and pleasure craft of every conceivable shape and size fill the thousands of years with little more than the stars to guide them,
huge halls as far as the eye (no offence, Nelson) can see. The  electronics enables them to navigate far more accurately and
whole experience is geared towards sun-baked fantasies andthe  has saved hundreds of lives.
epitome of luxury. Direction finding and
As you leave the lower halls, however, you find stands with measurement of speed
some of the more down-to-earth(?)elements of boating on offer. are the most rudimentary
Waterproof gear, life jackets and a million different types of  -necessities for sailing. The g
rope. Proving that there’s a lot more to boats than basking in the earliest form of naviga-
sun! tion used charts, compasses
and the first instrument —
the log (literally!), which
d was a log tied to arope
& knotted at equal inter-
vals and dropped over
i the stern of the boat,

Ed the rope being paid w . ee
Far left: A small radio
A - ‘—‘ e -

o direction finder with digital g 1
readout of the selected frequency. : f! |
Left: A satellite navigation unit. — :
Right: A demonstration T B - ’
console for various i 5

| navigational aids. /J
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out for a known length of time and the knots counted. Calcula-
tions would then be made using these three ingredients. The

result was always an approximation, as time keeping was not .

very accurate. In order to solve this problem, during the 17th
century the British Admiralty offered a prize of ten thousand
pounds for the development of an accurate chronometer. This
huge sum was clearly an indication of the importance of such a
device. In 1762 horologist John Harrison collected the prize for
his design which kept an accuracy of better than two minutes
over a six week period — a considerable achievement for the
time (groan)!

Today electronic time keeping and calculation are ac-
cepted as being both accurate and simple. But electronics in
navigation has come a long way from this simple level. Any
mechanical instrument can be used in conjunction with elec-
tronics and in the case of navigation it is used in three main
ways.

WhichWay Now? -

The first simple method is mainly an offshore aid and is
called Radio Direction Finding (RDF). To use this system you
must know your approximate position and from your (still in-
dispensable) charts, you then choose three or more transmitting
aircraft or marine radio beacons which are in the vicinity of your
approximate position. The simplest RDF receivers are operated
by manually tuming a loop of ferrite antenna until the chosen
beacon is heard at minimum strength. Beacon direction is then
read off a calibrated scale. A separate sensing antenna must be
incorporated to tell whether the beacon is in front of the boat or
behind it. Some of the hand-held RDFs, of which there were
many at the show, have a builtin compass. Using this it is possi-
ble to obtain a fix quickly and the skipper is able to use this on
deck, therefore avoiding interference from rigging etc. Head-
phones are provided on many models for aural identification of
very weak signals. When you have read off the bearing of each
beacon you plot them on the chart and where the lines cross —
X marks the spot, your position has been found! The bearings
taken from these fixed stations give a resultant bearing which is
usually accurate to within 2°.

The second method of navigation is an essential for any
water-going vessel and is the aforementioned log, only
somewhat changed in design! The log indicates speed and
nautical mileage using a sensor. The simplest form of this is a
small impellor monitoring water flow which is mounted
through the hull, or over the stern of small boats. As it rotates it
pulses a reed or similar switch to provide a suitable signal for
subsequent analogue or digital processing and display. This
type of sensor is unfortunately liable to clogging by seaweed or
flotsam or may be inaccurate due to protrusions from the hull
of the boat.

A way round this is to use one of two other electronic
systems which have no moving parts. The first of these transmits
ultrasonic pulses through the hull into the water and then listens
for reflections caused by bubbles or other moving particles
under the boat. The frequency of the received signal will differ
from the transmitted one because of the Doppler shift and this
is proportional to the speed of the water flow. The instrument
displays the frequency difference as units of speed. Incor-
porated circuitry compensates for variations in the speed of
sound inwater at different temperatures and salinities.

The second and more common device is a hull-mounted
electromagnet which creates a magnetic field at right-angles to
the motion of the boat, with the lines of flux passing vertically
through the hull. Since seawater is conductive, a voltage is in-
duced in the water proportional to the velocity at which the
water cuts through the field. There are two small metal studs
which protrude through the hull and pick up the voltage — and
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Above: A depth sounder with pen recorder.
Bottom: Another satellite navigation console.

that's all there is to it! With the log to calculate speed and
mileage and bearings taken from a compass, this method can
be used for dead reckoning navigation out at sea.

‘Seeing Stars

Satellite navigation is the last and most accurate means of
position finding at present. This method is used mostly in large
boats and ships as it can be rather expensive to install. As each
satellite orbits the earth it transmits a signal on 150 and 400 MHz
every two minutes. These signals give its exact orbital
parameters, which are frequently updated with information
based on observations made by tand-based dedicated tracking
stations. The satellites can provide information 19 or 20 times in
every 24 hours, and, although their passes are not evenly spaced
the worst delays are not normally longer than 2%z to 3 hours. Us-
ing the most sophisticated type of on-board dual frequency
receivers, a positional accuracy of a few metres can be achiev-
ed anywhere in the world. Current satellite navigation receivers
often incorporate extra features which are capable of predic-
ting the next satellite pass, and have the ability to perform dead
reckoning navigation between passes as well asringing an alarm

. when the predicted destination is reached.

Sounds Fishy

Sc now your direction is pretty clear, but there is more in-
formation which must be found because you really need to
know what's around you as well, and particularly what's under
you. The open sea is not a swimming pool with a constant depth
everywhere, and rivers are not like canals; they have sandbanks
and shallows. So next on the list of electronic aids is a depth
sounder,




These work by transmitting an impulse and measuring how
long it takes to return. Ultrasonic energy is used for this; all types
of depth sounder use this principle and only vary in the type of
display, output power and frequency.

The display is usually an LED type, and when the acoustic
pulse is sent out an LED flashes at the zero mark. When the echo
returns another LED flashes on the dial at an angle proportional
to the time since the transmit pulse was sent, thus indicating the
depth of water below the hull. Apart from indicating the
distance of the sea bed, the depth sounder will also pick up the
position of shoals of fish, making it a useful aid for fishermen.
Many depth sounders incorporate a pen recorder which
enables them to return to a particularly good area where shoals
have been found before. The depth sounder also makes landing
less hazardous in bad weather conditions.

So now you know exactly where you're going. Great. But
with the waterways of the world crowded with many different
types of vessel, it's rather important that you know where
they're going to, otherwise — oops! A collision, and that hap-
pensall too frequently!

OnThe Rebound

As far as hitting other vessels at sea goes, radar is the most
effective safeguard available, even for the smallest craft. Radar
not only enables you to see other vessels, but can also be used
as a navigational aid because coastlines are also visible on it.
Most radar sets consist of two main units — a console contain-
ing the display circuitry and controls, and a transceiver/scanner
unit containing the RF electronics and the rotary antenna. Effi-
cient radar does depend largely upon the height of elevation of
the antenna since radar waves are transmitted on a line-ofsight
principle. In bad weather this can mean that high waves will
deflect the radar signal from a small boat making readings inac-
curate. A small boat can also be easily mistaken for awave by a
radar operator on a large vessel, and this point brings us neatly
toan associated safety device which is used with radar.

A small boat, particularly if it is built of fibreglass or wood,
does not reflect radar waves as well as a large vessel or one
made of steel or aluminium, which leaves it little hope of being
spotted on radar. Luckily there is a device which greatly im-
proves the visibility of a small boat and can be easily fitted.

-

Above: another depth
recorder.
Right. small radar screen.
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Above and left: Two reasons for choosing a small VHF radio telephor.\e.
These HF units are fairly bulky and would only suit large craft travelling far
out to sea.

The metal radar reflector is masthead mounted and its
shape and material make it an effective reflector of radar
beams, giving a clear indication of the presence of a small boat
on a radar monitor. These do have to be carefully fitted or they
can be practically useless.” ' '

Steering A Straight Course

Electronics can also be used for steering your course once
itis chosen. An’autopilot’ can be used for either power boats or
sailing boats. Basically an autopilot is a straightforward ser-
vomechanism; the actual heading is compared to the desired
course and the error signal is used to drive a servomotor, thus
correcting the rudder. A disadvantage with this system is that
the swell of waves can affect the autopilot and cause it to con-
tinually try to correct the movements of the rudder, however in-
significant they may be, so many autopilots have a built-in over-
ride mechanism which can be adjusted to compensate for vary-
ing sea conditions.

On a sailing boat, steering is far more dependent on wind
direction, so an autopilot of the type used in power boats would
be next to useless; it would keep a heading regardless of wind
change leaving the sails set wrongly, which, at best, would cause
the boat to lose speed and at worst could put it into a dangerous
situation. So most sailboat autopilots keep the boat on the right
heading relative to the wind; these units offer a choice of com-
pass or wind vane to generate the control signal.

Come InNumber 44

Even boats equipped with all of the safety features so far
mentioned can find themselves running into trouble and in
need of communication with rescue services. Or maybe you
want to contact someone you wish to speak to (you're half-way
across the North Sea when you realise that it's Aunt Maud’s bir-
thday and you forgot to send a card. . .).

British Telecom International, the new telecommunica-
tions branch of the Post Office, now operates 12 coastal radio
stations in Britain; 11 of these are for medium/short range use,
one is for long range. In addition, there is a continually growing
network of remotely controlled VHF stations. The coastal sta-
tions will deal with any type of message, from ship-toshore
social calls to distress signals — the latter naturally receiving
priority at all times — and also broadcast routine weather
reports, gale warnings and details of navigational hazards.
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handset and a small helical aerial. In an emergency the set can
be removed from its installation and used as a walkie-talkie; an
obvious advantage if your cockpit is on fire, you've lost your
mast and the main aerial with it, or you're sitting in a small rub-
ber dinghy about 20 fathoms above the remains of your yacht!
However, in this mode your range will be reduced still further,
especially at sealevel.
p g

Left: This VHF
radio telephone

' features more
facilities than the
basic models but
is still quite
compact.

Hand-Held Help
For absolute assurance that an accident at sea will not be
H compounded by your inability to summon help, a portable
f{ distress radio telephone is essential. These units are complete,
H self-contained HF radio telephones, pre-tuned to one frequency
only, the international maritime distress frequency (2182 kHz).
Unlike the VHF band, this frequency is not subject to line-of-
sight restrictions and is insensitive to aerial height. Typical
‘worst-case’ transmitting ranges exceed 40 miles; under

The VHF radio telephone solves many of the problems that
prevent small boat owners from fitting HF equipment and as
such is an invaluable aid to safety for pleasure boats. HF radios
are generally large and draw a lot of power, sometimes
necessitating extra batteries. They are more complex, more pro-
ne to interference, more expensive and more difficult to install
(aerials are generally loaded whips which require a ground
plane). A typical VHF unit, though, is only slightly bigger than a
car radio/cassette player and is just as easy to install. Mounting

brackets for vertical or horizontal fitting are usually provided, favourable conditions this can be greatly extended.
and some types have a mounting flange that allows flush in- A typical distress radio telephone is shock—resistant, water-
stallation in a bulkhead, car dashboard style. After that you proof and selfbuoyant (radio overboard?!). The controls are
simply fit a mast-top aerial, plug into the boat's 12 V supply and kept to an absolute minimum and are designed to be easy to
you're ready to go. operate even with numbed fingers. Instructions are clearly and
Models generally offer similar facilities and these are  concisely printed on the case for the benefit of untrained peo-
limited to the essentials — on/off switch, volume, squelch and ple. To use the unit, the earth-wire with its lead sinker is thrown
channel selector switch. The VHF frequencies allocated are into the sea, the telescopic aerial extended fully, and the alarm
from 156 MHz to 162 MHz and generally the transceivers will button pressed for abut 20-30 S. This causes a two-tone signal to
have a selection of adozen channels in this range. Some models be transmitted which overrides all other traffic on the 2182 kHz
use a frequency synthesiser, so you can only transmit on the fre- frequency and automatically activates the watchkeeping
quencies preselected by the manufacturer. Others have in-  receivers used by coastguards, rescue services, merchant ships
dividual crystals fitted for each channel, and by changing  and trawlers. Once you've attracted everyone's attention you
crystals you can pick any set of frequencies that are convenient. canmake speech contact with your rescuers.
Allradio telephones should be capable of transmitting on chan- These units may also be used for ‘urgency’ calls (without us-
nel 16 — this is the VHF international distress frequency. ing the alarm button), for direct contact with coastguards and
Output power ranges from about 10 W to 25 W and often a commercial ships in order to obtain medical, meteorological or
control is provided to reduce the power output when speaking navigational advice, or to report any less serious damage to
to a station at close quarters. This may either be in the form of a yourvessei such as engine failure.
high/low switch or a continuously variable pot, and prevents un- it shotild be pointed out that, especially in the case of VHF
necessary interference to more distant users. sets, there is little point in fitting a radio telephone unless
. . everyone who is aboard the boat has been told where the set is
Slmply Slmplex and how to use it. Help is going to be a long time coming if the

only man who can use the radio is the one who has just suffered
a heart attack, or food poisoning, or been washed irretrievably
overboard. For similar reasons, try to get a VHF set with duplex
operation. Then anyone unfamiliar with radio procedure is
unable to cause, at least, confusion and at worst, fatal delay, by
forgetting to press the push-to-talk button.

Although there are some duplex channels in the VHF band
(ie you may transmit and receive simultaneously, as with a
telephone), only simplex transceivers were in evidence at the
Show. These require the use of a pressto-talk button on the
microphone, a feature wellknown to those ”good buddies”
who have the other sort of radio fitted in their cars! '

The qualification ”in-shore and coastal” is due to the one P d
disadvantage of VHF compared to HF: lack of range. VHF fre- Be repare
quencies are not subject to ‘skip’ via the ionosphere and while So that more or less sums up the wide range of electronic

this provides immunity from unwanted signals, it does mean gadgets you will need for your boat, whatever size it may be.
that only line-of-sight communication is possible. Even with a Of course, there are still many developments being made in

mast-top aerial, range is limited to about 20 nautical miles. nautical electronics because, unfortunately accidents do still
A few VHF radio telephones have an optional version happen. One thing visiting the Boat Show can teach you is how
which allows completely portable use: the set has a battery important having the right equipment is, and, if you visit next

pack (rechargeable from the ship’s 12 V supply), a telephone year's Show you too may become hooked on boats for life!  ET]
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The range grows
bigger...better...

New Profile Amplifiers- Two New Series

CHOOSE AN 1.L.P MOSFET POWER AMP when it is

advantageous to have a faster slew rate, lower distortionat

higher frequencies, enhanced thermalstability, theability

to work with complex loads without difficulty and

2! b of cro r distortion. 1.L.P's

exclusive encapsulation technique within fully at{eauale heatsinks has been taken a stage further with
specially developed computer-verified ‘New Profile' extrusi These i perating
efficiency fromournew MgsFE'l'S. andare easiertomount. Connectionisviafive pinsonthe underside.
l.n.rmosrmmmmcumrnronmc:mmcomrﬁn IN TRIS
EXCITING NEW CATEGORY BUT AREONLY AFRACTIONOF PRICES CHARGED ELSEWHERE,

Output Distor- Signal/Noise
Model Power tion Typical Slew Rate Rise Time  Ratio Price &
RMS at 1KHz DIN AUDIO VAT
MOSs120 60W 0.005% 20V/us s 100d8 £25.88
into 4-8Q +£3.88
MOS200 120W 0.005% 20Vius s 100d8 £33.46
into 4-8Q + £5.02

(Standard O-P Transistors)
CHOOSE AN LL.P BIPOLAR POWER AMP
where powerand priceare firstconsideration while

discoand P.A.,forinstrumentamplification, there is

anLL.PBipolartofillthebill, and as with ournew Mosfets, we have lated BipolarswithinourNew §

Profile extrusions with their computer-verified thermal elficiency and improved mounting shoulders.
Connectionsare simple, viafive pinsonthe underside and with ournewest pre-ampsand powersupply
units, it becomes easier than ever to have a system layout housed the way you wantit.

maintaining optimum performance with hi-fi quality -
and wide choice of models. From domestic hi-fi to [

Output Distor- Signal/Noise
Model Power tion Typical Slew Rate Rise Time  Ratio Price &
RMS at 1KHz DIN AUDIO VAT
HY30 15Winto 0.015% 15Vius Sus 100d8 £7.29
4-80 +£1/08
HYB0 30W into 0.015% 15Vius Sus 100dB £8.33
4-BQ . +£1.25
HY120 60W into 0.01% 15V/ius Sus 100d8 £17.48
4-80 +£2.62
HY200 120Winto 0.01% 15Vius Sus 100d8 £21.21
4-80 +£3.18
HY400 240Winto 0.01% 15Vius Sus 100dB £31.83
45 +£4.77
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“THE NEW PROFILE EXTRUSIONS ~

The introduction of standard heatsink extrusion for all

ILLP. power amplifiers achieves‘ many advantages:—:

IResearch shows they id thermal di

1tion and stability. Slotted shoulders allow easy mounting;'

) standardisation enables us to keep our prices competitive.
'Surfaces are matt black, anodised for higher thermal
. cond;:uvjty. Extrusions vary in size according to module
-number.



NEW PRE-AMPS

HY6 (mono) and HY66 (stereo) are new to LL.P's range of
advanced audio modules. Their improved characteristics
and styling ensure their being comtilqle with all L.LP
power-amps bothMOSFET and BIPO ,giving youchance
to get the best possible reproduction from your equipment.
6 and HY66 pre-amps are protected against short circuit
and wrong polarity. Full assembly instructions are provided.
Mounting boards are available as below.
Sizes — HY6 — 45x20x40 mm. HY66 — 90x20x40 mm.
Active Tone Control circuits provide +12dB cut and boost.
Inputs Sensitivity — Mag. PU. —-3mV; Mic — selectable
1-12mV: All others 100mV. Tape O/P — 100mV: Main O/P —
500mV: Frequency response — D.C. to 100KHz — 3dB.

SCHEMATIC 8LOCK DIAGRAM
OF HYE PRE-AMP, WITH
STEREOQ CONNECTION SHOWN

® Rloso?s?ﬂ“ TYPICALLY @ LATEST DESICN HIGH
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