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TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up or down giving an atfective 7 octave range There is portamento pitch bending a VCO with shape and pitch
modulation a VCF with both low and high pass outputs and a separate dynamic sweep control a norse generator and an ADSR envelope shaper There s also a slow oscillator a new pitch
detector ADSR repeat sample and hold and special circuntry with precision components to ensure tuning stability amongst its many teatures

The kit includes fully finished metalwork fully assembled solid teak 7.

cabinet filter sweep pedal professional quahity components (all OBCILLATOR VEO

resistors either 2% metal oxide or '2'Y metal tim!) and 1t really 1s - i

complete — right down to the last nut and bolt and last piece of wire!
There is even a 13A plug in the kit — you need buy absolutely no more
parts before plugging in and making great musict Virtually all the
components are on the one professional quahty fibreglass PCB printed
with component lecations All the controls mount directly on the main
board all connections to the board are made with connector plugs and
construction 1s so simple 1t can be built easily in a few evenings by
almost anyone capable of neat soldering! When finished you will
possess a synthesizer comparable n performance and quality with
ready butlt units selling for between £ 500 and + 700!
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TR HNRR

TRANSCE

COMPLETE KIT § -
ONLY |

£168.50 + VAT!

Comprehensive handbook supphed with ail compiete kits! This

tully describes construction and tells you how to set up your - , |
svnthesizer with nothing more elaborate than a mult-meter and a 4 i > i e . 7 v
parr of ears! i 2 R, wh e T ey fL e e ? *

Cabinet size 24.6" x 15.7"" x 4.8" (rear) 3.4 (front)

WE'VE MOVED! EW FACTORY
NEW FACTORY UP! : ERS FROZEN!

gt TRANSGENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

The Transcendent DPX s a really versaule new 5 octave keyboard instrument There are two audio outputs which can he used simultaneousty On the first there s a brautiful harpsichord or
reed sound - fully polyphonic 1 e you can play chards with as many notes as you hke On the second output there 1s a wide range of different voices stll fully polyphomic 1t can be a
straightforward piano or 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 at the lower end (the keyhoard s electronically split after the first two octaves) or vice versa or even a
combination of strings 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 multplexed system makes practical touch sensitivity with the complex dynamics law necessary for a.hwgh degree of reahism
There 1s a master volume and tone control a separate control for the brass sounds and also a vibrato circuit with vanable depth control together with a variable delay control so that the vibrato
comes in only after waiting a short tme after the note 15 struck for rven more realistic string sounds
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Cabinet size 36.3"" x 15.0’' x 5.0’ (rear) 3.3"' (front}
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BOOKS BY BABANI

BP6 Engineers & Machinists Ref. Tables £0.50 NEW INCREASED RANGE — ALL 1ST QUALITY No. Type Price
BP14 2nd Book Transistor Equivs & Subs £1.10 LED'S {dittused) 107 FM indoor Ribbon Aerial £0.69
8P24 52 Projects Using (C741 (or Equiv) £0.95 O/no.  Type Size Colour Price 113 3 5mm Jack plug 1o 3.5mm Jack plug. Length 1.6m £0.86
BP26 Radio Antenna Book Long Drstance 1501 ARL209 (TIL209) 3mm (.125) RED £0.12 114 5 pin DIN plug to 3.5mm Jack connected 1o pins
Reception & Transmission £0.85 1602 MIL3232 (TIL211) Imm (.125) GREEN £€0.22 3 &5 Lengih 1.5m £0.98
BP27 Giant Chart ot Radio Electronic 1503 MiL3331 (OP212A) Imm (125) YELLOW £0.22 115 5 pin DIN plug 10 3.5mm Jack connected to pins
Semiconductor & Logic Symbols £0.60 1504 ARL48B50 (FLV117) Smm {.2) RED £0.12 1 & 4. Length 1.5m £0.98
BP32 Buiid Metal & Treasure Locators £1.00 1505 MIL5251 (TIL222) Smm (.2} GREEN £0.22 116  Car aerial extension Screened msulated tead
BP35 of 1C Audio F plifier & 1506 MIL5351 (MV5363) Smm | 2) YELLOW £0.22 Fited plug and socket £1.44
Power Amplifier Construction £1.25 1509 FLvInt Smm {2} CLEAR £0.13 117 AC mains connecting lead for cassette recorders
BP36 50 Crcts use Germ /St / Zener Diodes £0.75 (i, Red} and radios 2 meltres £0.78
BP39 50 Field Effect Trans Projects €1.25 SUPER "Hi-Brite’ Type 118 5 pin DIN phona plug to sterec headphone
B8P4Q Digitat IC Equivs & Pin Connection £2.50 1521 MiL32 Imm (125} RED £0.12 Jack socket £€1.21
BP41  Linear IC Equivs & Pin Connection £2.75 1522 MIL52 Smm (.2} RED £0.12 119 242 pin DIN plugs to stereo Jack socket with
BP42 50 Simple LED Circuits £0.75 1514 ORP12 Light dependent resistor £0.63 attenuation network for stereo headphones
BP43 How 10 make Walkie-Takees £1.25 1520 OCP71 Photo transistor £0.40 Length 0.2m £1.04
BP45  Projects on Opto-efectronics €1.25 LED CLIPS 120  Car stereo connector Variatle geometry plug to
B8P46 Radio Circuits Using IC s €1.35 15087125 packol 5 125chps £0.17 it most car cassettes, B-track cartridge and
BPAT Mobiie Discotheque Handbook £1.35 150872 packotd 2clips £0.21 combination umits Supplied with inhined tuse
BP48 Electronics Projects tor Beginners £1.35 OISPLAYS: power lead and nstructions £0.69
BP49 Popular Elecironic Projects £1.45 DL703 7 segment D.P loh (.30" height) Common Anode 123  6.6m Coiled Guitar Lead Mono Jack ptug 16 Mono
BPS0O iC LM3900 Projects £1.35 Jack plug Black £1.72
f C RED Single Digit o/no. 1523  £€0.85
BPSS Radio Stations Guide £1.45 130" 124 3 pin DIN plug to 3 pin DIN plug. Length 1.6m £0.85
OL707 7 segment O.P left {.30"" height) Common Anode ; .
BP160 Co Design & Constructron Manual £0.75 RED Single Digit o/no. 1512 £0.92 125 5 pin DIN plug to 5 pin DIN plug. Length 1.6m £0.85
BP202 Handbook of Integrated Circuits or g 5 126 5 pin DIN plug 10 Tinned open end. Length 1.6m £0.85
h 0L527 7 segment D.P_laft (.50"" height} Common Anode
Equivalent & Substitutes £1.00 N 127 5 pin OtN plug 10 4 Phono Plugs
RED Two-Digit Refiector o/no. 1524 £2.08
BP205  1st Book Hi-Fy Speaker Enclosures £0.75 OL727-7 ) o Al cotour coded. Length 1.5m £1.49
segment nght {.510" hexght) Common Anode £
BP213  Circunts for Model Railways £1.00 RED Single Onait Light Pipe o/no 1812 £2.07 128 5pin DIN plug 10 5 pin DIN socket. Length 1 5m £0.92
BP215 Shonwave Circunts & Geai for o y . 129 5 pin DIN plug 10 5 pin DIN plug murror image
. DL747 7 segment D.P left (630" height) Common Anode
Expenmenters & Radio Hams £€0.85 RED Single Oigit Light Pipe o/no. 1511 £1.73 Ltength 1.5m £1.21
BP217  Solid State Power Supply Handbook £0.85 : ° 130 2 pin DIN plug to 2 pin DIN inline socket
BP221 28 Tested Transistor Projects €1.25 OPTO-ISOLATORS a tength 5m £0.78
BP222 Short-wave Receivers lor Beginners £0.95 isolation Breakdown — Voltage 1500 — continuous twd current 100m. 131 5pnDINplugo3pnDINplug 1 & 4and 3& 5
BP223 50 Projects using IC CA3130 £0.95 CIL74  Single-Channel 6 pin DIP standard type — optically coupled pair Length 1.5m £0.95
8P224 50 CMOS IC Projects £0.95 with infra-red LED Emitter and NPN Siticon Photo ""’"5'5“"“ o A 132 2 pin DIN plug to 2 pin OIN socket Length 10m £1.13
8P225 A Practical Intro to Digital IC's £0.95 _ . o/no. 1497 £0. 133 5 pin DIN plug to 2 Phono plugs
BP226 Build Advanced Short-wave Receivers £1.20 CiLD74 Multi-Channel B pin OIP Two Isolated Channels q 957 Connected pins 3 & 5 Length 1 5m £0.86
8P227 Beginners Guide to Building o/no. 1498 £1. 134 5 pin OIN plug 1o 2 Phono sockets
Electromic Projects £1.25 CiLQ74 Multi-Channe! 16 pin DIP Four Isolated Channels N Connected pins 3 & 5. Length 23cm £0.78
©/n0.1499 £2.69 135 5 pin DIN socket to 2 Phono plugs

[of h 2 b
MEL 11 (TIL81) NPN Light Detector onnected pins 3 & 5. Length 23¢cm £0.78

NEWNES BOOKS Stcon Photo Darington Ampifier — VCB0 30y VECO 10v Ic 100ma B P A DGR

Prot 300mW L Min 0.5 Typ.2mA 1D 100mA nA AC mains lead for calculators. etc
Transistors 3ed Ed

Rago  Tetewsion FUSE HOLDERS AND FUSES CASES AND BOXES

Electronics

220 Colour TV 2nd Ed o ASES. ions—vinyl
221 W €115 Description No. Price G T SO TS S OGS UL R EL T B
222 20 Sold Sate Proy. for Car €1.95 20mm X Smm chassis mounting 506 £0.18 ) )
223 20 Solid State Proj. for Home £1.95 1'%in X Yam chassis mounting 507 £0.14 No. Length Width Height Price
224 110 1m.Circ. Proj. tor Home £2.95 i car mline type 508 £0.18 155 8n 5%in 2in £1.73
225 110 Thyrstor Projects £2.50 Panel mounting 20mm 509 €0.23 156 i 6 3mn £2.92
226 Operational Amp. Pro). tor Home £2.50 Panel mounung 1%m 510 £0.37 157 6in 4%mn 1%in €1.79
228  Electricity €1.15 158 9n S%mn 2%in €2.43
229 Begmners Guide 10 Electronics £2.25 QUICK BLOW 20mm .
230 Beginners Guide to Telavision £2.25 Type  No. Type No. Type No. e e
231 Beginners Guide to Transistors €2.25 150mA 611 7p 1A 615 6p 3A 619 &
232 Begnners Guide to Electnic Wiring £2.25 250mA 612 6p 1.5A 616 7p 4A 620 10p No. Length Width Height Price
233 Beginners Guide to Radio £€2.75 650mA 613 6p 28 617  6p SA 621 6p 159 S%in 2%n 1¥2in £0.85
234 Guide 10 Colour TV £2.25 800mA 614 8p 25A 618 7p 160 4in 4n 1Yan €0.85
235 Elecironic Diagrams €1.80 181 ain 2% 1¥rn €£0.85
236 Ekctronc Components £1.80 ANTI-SURGE 20mm 162 8% 4in 1% £0.97
237  Printed Circurt Assembly £1.80 Type No. Type No. Type No. 163 4n 2Ynn 2;n £0.87
238 Transisior Pocket Book £3.90 100mA 622 1A 625 25A 628 164 3in 2in Tin £0.60
239 50 Photoelectric Circuits. €1.80 250mA 623 28 626 3.15A 629 165 7in Sin 2Yan £1.43
24D Semiconductor Handbook Part 1 €5.25 §00mA 624 1.64 627 SA 630 166 8in 6 3n £1.82
24)  Semiconductor Handbook Part 2 £4.28 All 8p esch E 167 6in 4n 2in €0.18
242 Ekctronics Pocket Book £3.90
244  Begnners Guide 1o Integraled Creusts £2.75 QUICK-BLOW 1 Vain
209 BHLPAK TTL Data Book 50p Type No. Type No. Type No.
81-PAK CMOS Data Book 50p 250mA 631 500mA 632 800mA 634
All 8p each MINIATURE MAINS Primary 2.0V
Type No. Type No. Type No No Secondary Price
1A 635 2,54 638 aA 641 2021 6V 0-6V 100mA €1.04

SWITCHES

2022 9V-0-9V 100mA €1.04
2023 12V0-12V 100mA €1.29
MINIATURE MAINS Primary 240V

Descnption d Price with two iIndependent secondary windings
OPDT miriature side 1973 €0.16 No Type Price
DPOT standard shide 1974 €017 2024 MT2B0-0-6V 0.6V RMS £1.84
Toggle switch SPST 1% amp 250V ac 1975 €0.38 2025 MT150.0-12V 012V RMS €184
Toggle switch DPDT 1 amp 260vac 1976 €0.48
Rotary on-off mains switch 1877 €0.58 BA BOLTS — packs of BA threaded cadmium plated screws slolted 1 AMP MAINS Primary 240V .
Push switch — Push to make 1978 €0.16 cheese head Supphed in muiples of 50 No Secondary rEice) X
Push switch — Push 10 break 1979 £0.21 Type No. Prica  Type  No. Price 2026 6v-0-6v 1 amp €288 P &P 4%
1n0BA 839 €1.38  ndBA 846 €0.37 2027 9v.0-9V 1 amp €230 P &P 45p
ROCKER SWITCH Colour No.  Price sn OBA 840 £0.86 An 4BA 847 €0.29 2028 12V-0-12V 1 amp €295 P &P 55p
N i REOC 1980 €035 'n28A 842 €0.75 1nBBA 848 €0.46 2029 15V.0- 15V 1 amp €316 P BP 66p
swiiches SPST — mouided BLACK 1981 £0.35 on 284 843 £0.52  vin6BA 849 €0.24 2080 LEREY 1 Eey PR Ep
i high insulation WHITE 1982 £0.35 "‘"425‘\ 844 £0.60 Yan 6BA 850 £0.29 STANDARD MAINS Primary 240V
;lz;z:a(l”ava‘rlable ;n aI SIE.tJLEOW 1333 :ggg Tin 484 845 £0.51 Multtapped secondary mams Iranstormers avartable in 2 amp. 1 amp
colours sdeal N
el s T RONS oasilEotae BA NUTS — packs of cadmum plated tuff nuts in multiples of 50 OdE DT os‘e‘ﬁ"'s"’a" tops e 0.10.25.33.40.803
Type o itce N v BN o) Bilce 2T B0 14 15717 19.25 31 33 40 25.0.25V
Description No. Prce 08a 855 €0.83  4BA 857 €0.35 o R Price
Miniature SPST toggle 2 amp 250V ac 1958 £0.81 28A 856 £0.55  6BA 858 €0.23 2031 amp €3.91 P &P 86p
Miniature SPST toggle 2 amp 250V ac 1959 £0.86 2032 ) amp €5.06 P &P 8Bp
Miniature DPDT toggle 2 amp 250V ac 1960 €0.91 BA WASHERS — flat cadmium plated plain stamped washers supplied 2023 2am) £6.27 P&P f1
Miniature DPDT 10ggle centre off 2 amp ;‘ multipies °'~5° o3 q N . - ° i
S0V ac 1961 €1.07 Ype 0 o ype 02 rice b
Push-button SPST 2 amp 250V ac 1962 €1.04 08a 859 £0.16 484 a5}l €0.14 2098 3203.3:5'"”0230 Ve y30 rep
Push-button SPST 2 amp 250V ac 1963 £1.09 268 860 EOL SRNC 62 862 €0.14 ’
Push-button DPDT 2 amp 250V ac 1964 €134 SBECISLORAES
SOLDER TAGS - Hot tinned supplied in multiples of 50 2042 240V Pumary 0-20V @ 2A Secondary By removing 5 turns tor
MIDGET WAFER SWITCHES Type No. Price Type No. Price each volt from the secondary winding any voltage up to 20V @ 24 1s
Single bank water type — suntabie tor switching a1 250V ac 100mA or 08A 851 €046  48A 853 £0.25 easily obwinable Ideal for the eaperimenter
150V de i non-reactve loads make-before break contacts These 284 852 £0.32  6BA 854 €0.25 G PEP Ep
switches have a spindle 0.25 i dia and 30 indexing
Description No Price
1 pole 12 way 1865 £0.55 HEATSINKS
2 pote 6 way 1966 £€0.55 Ve
3 pole 4 way 1967 £0.55 3137 TMFD 35V £0.13 103 — single heat sink
4 pote 3 way 968 €0.55 ;|gg 22MFD 35V £0.13 . 03 — double heat sink
1 47MFD 35V £0.13 . Double sided heat sink
MICRO SWITCHES No. Price 3140 1 OMFO 35V £0.13 . TO5 39 heat sink
Plastic button gives simple 1 pole change over action 2 2MFD . . TO18 - heat sink
Rating 10 amp 250V ac 1970 £0.29 T0' — heat sink
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Send your orders to: —
DEPT ETI 11, PO BOX 6 , WARE, HERTS. Tel 0920-3182

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

EXPERIMENTOR BREA
CONRaN AL MACIALES COPOBANOS

BOARDS FROM .

No soldering modular breadboards. simpty plug components
in and out of letter number, identified

nickel-silver contact holes. Start small and simply

snap-tock boards together to build breadboard of any size

All EXP Breadboards have two bus-bars as an integral part of
the board. if you need more than 2 buses

simply snap on 4 more bus bars with the aid of an EXP.4B.

EXP.325. The ideal breadboard for

1 chip circuits
Accepts 8, 14, 16 andup t0 22 pin IC's

ONLY £1.71

EXP.350 £3.62

270 contact points with
two 40-point bus-bars

" I
. TR |

EXP.300. e
550 con
tacts with 'Y
two 40
pointbus
bars

£6.61
EXP.650

for Micro-
Processors

£4.14

r!I!I'll!HIIIIIIIIHIHI'IHHII

as0ey anege seqrn o210 »

" U

EXP.4B
More bus-bars sBEE IBEEE REERR BBESE BEBRE d3MS fR2:
£2.65 $3058 ARERE LERED URSBY BEREC SERSD Bpii:

ALL EXP.300 Breadboards mix and match with 600 series

600ma TO 18 Case 7 amp TO 48 Case
Volts No Price Volts No Price
10 THY600/ 10 €0.17 50 THY7A /50 €0.55
20 THY600/ 20 £0.18 100 THY7A. 100 €0.59
30 THY600/ 30 €0.23 200 THY7A /200 €0.66
50 THY600/50 £0.25 | 400 THY7A 400 £0.71
00 THY60O0 * 100 £0.29 600 THY7A /600 €0.90
200 THYB00 /200 £0.4a 800 THY7A /800 €1.06
400 THY600 /400 £0.51 —
10 amp TO 48 Case
— —— Volts No Price
1 amp TO 66 Case 50 THY10A /SO £0.59
Vaits No Prce 100 THY10A - 100 £0.66
50 THY1A 50 €0.30 200 THY10A. 200 £0.71
100 THY1A 100 £0.32 400 THY10A 400 €0.81
200 THY1A 200 €0.37 600 THY10A /600 £1.14
400 THY1A 400 £0.44 B0O0 THY10A /800 £1.40
600 THY1A 600 £0.52 —_— -
16 amp TO 48 Case
800 THY1A '800 £0.67 16 2mp &z
— — 50 THY16A /50 €0.62
3 amp TO 66 Case 100 THY164 100 £0.67
Volts Ne Price 200 THY16A 200 €0.71
50 THY3A 50 €0.32 400 THY 164, 400 €0.89
100 THY3A 100 €0.35 600 THY16A/ 600 €1.04
200 THY3A 200 £0.38 800 THY1 6A. BOO €1.60
200 THY3A 400 £048 | —— = —
600 THY3A /600 £0.58 T TP 84 Caso
800 THY3A 800 €0.75 SR o o e
- - 100 THY30A. 100 £164
200 THY30A 200 £1.87
A, TO 66 Case 400 THY30A 400 £2.06
FSTEN O sl 600 THY30A/ 600
( ( £€0.52 N
200 THY5A 200 £0.58 BT101 500R
400 TH: 54 400 €0.66 BT102/ 5008
600 THY €0.79 BT106
5A. 8 €093 | aTi07
o BT108
l 2N3228
5 amp TO 220 Case 2N3525
folts Nc Price BTX30' 50L
400 THY5A 400P £0.86 BTX30 4001
600 THY5A 600P £€0.79 C106 4

800 THYS5A 800P £0.93 BT116

SPECIAL OFFERS

MINIDRILL 12v hand held battery-operated miny drihl
7 500 r p m Collet chuck 1deal for drithing printed circuits or
model. making No 1402 £7.79
TRANSFORMER 240v Primary 0—20v @2A Secondary
By removing 5 turns for each volt from the secondary
winding any voliage up to 20v @2A is obtainable ideal for
the expenmenter No 2042 £1.50+86pP & P
ANTEX MLX sotdering iron Sturdy 25 watt iron complete
with 42 metres of 2-core Works oft a 12 volt battery Ideal
tor car, Boat Caravan No 1724 £5.29

Access & Barclaycard accepted. Giro a/c no. 3887006, All prices include VAT.

POTENTIOMETERS

CARBON POTS (Linear Track)

Single gang with wire end terminations
6mm X 50mm plastic shaft 10mm
bushes supplied with shake proof washer
and nut. Tolerance 20% of resistance

1834 1k ohms

1832 2k2 ohms
1833 4k7 ohms
1834 10k ohms
1835 22k ohms
1836 47k ohms

1837 100k ohms
1838 220k ohms
1839 470k ohms
1840 1 Meg
1841 2M2

All at 30p each

CARBON POTS (Log Track)

1842 4k7 ohms 1847 220k ohms
1843 10k ohms 1848 470k ohms
1844 22k ohms 1849 1 Meg
1845 47k ohms 1850 2 M2
1846 100k ohms Ait at 30p each

Designed to tit 2.54mm pitch board. All
tracks are linear law
vC?

1816 100 ohms
1817 220 ohms
1818 470 ohms
1819 tk ohms
1820 2k2 ohms
1821 4k7 ohms
1822 10k ohms
1823 22k ohms

1824 47k ohms
1825 100k ohms
1826 220k ohms
1827 470k ohms
1828 1 Meg ohms
1829 2M2 ohms
1830 4M7 ohms
Al at 10p each

DUAL CARBON POTS (Log Law)
1860 4k 7 ohms 1865 220k ohms
1861 10k ohms 1866 470k ohms
1862 22k ohms 1867 1 Meg
1863 47k ohms 1868 2M2

1864 100k ohms  All at 99p each

SINGLE GANG SWITCHED (Lin Law)
These potentiometers are fitted with
double pole on-off switches. The switch s
incorporated within the rotary action of
the pot. Specification of pot is as VC1
Switch rating 1 5 amps at 250v AC

1870 4k7 ohms 1875 220k ohms
1871 10k ohms 1876 470k ohms
1872 22k ohms 1877 1 Meg

1873 47k ohms 1878 2M2

1874 100k ohms All at 75p each.

DUAL GANG LONG-ANTI-LOG POT
1888 Track specification as dual gang
pots VC3, but tracks mounted to toy>

log action 100k ohms £0.86

ANTEX IRONS

1943 15 watt high quality soldering iron
totally enclosed element in a ceramic shaft
fitted with 3/32° bit £4.83
1947 Replacement element for 1943

ren £2.19
1944 wron coated bit 3/32° for 1943
ron £0.53
1945 wwon coated bit %' tor 1943 iron
£0.53
1946 won coated bit 3/16" for 1943
ron £0.53

1948 General purpose 18 watt iron fitted
with iron coated bit £4.54
1952 Replacement element for 1948
ron £2

1949 won coated bit 3/32" for 1948

ron £0.53
1850 won coated bit %' for 1948 uon
0.53
1951 won coated bit 3/16’" for 1948
ron £0.53

1831 Highly poputar x25 25 watt quality
soldering iron ceramic shafts to provide
near perfect insulation breakdown voltage

Amplitiers

AL20 S watt amplifier module
AL30A 7-10 watt amplifier module
ALGO 15-25 watt amplitier module
ALBD 35 walt ampiitier moduie
ALI2D 50 watt amplifier moduie
AL250 125 watt Ampiitier module

Pre-ampilifiers
PAY2 Stereo pre-amplifier moduie
PAI00 Stereo pre-ampiilier module

Sterao pre-amplifier module

Add 35p postage per order
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SILICON
RECTIFIERS
SPECIAL VOLUME CONTROLS 200mA
A miniature 16mm type replacement :ggg? 15801
wolume control. incorporating single pote 15922 150v €0.09
on-off switch. Resistance value 5k ohms 15923 200v £0.10
Toierance * 20% 1/8 watt rating 15924 300v £0.12
1889 £0.31 vC8 A
x&:;:gtms ROTARY VOLUME ,N:3§’1 S0v £0.05 V2
1N40O2 100v £0.06
5k ohms log law with on-off switch IN40O3 200v £0.07
20mm grooved spindle. Tag connections IN4004 400v £0.08
17mm dia. Supptied with fixing nut Used m:ggg gg& gg ?g
mainly for replacement e INAQO7 1000V €0.12
1890 £0.62 vC i
WIRE WOUND POTS o 0.7
A range of wire wound single gang pots 5020 100v £012
with linear tracks of 1 watt ratung. fitted 5021 200v £0.13
with 10mm bush and supplied with 1S023 400v £€0.15
shakeproof washer and nut 15025 600v £0.16
VC6 15027 800v £0.18
1891 100ohms 1896 470 ohms oz 000y 028
1892 22 ohms 1897 1k ohms i
1893 47 ohms 1898 2k2 ohms 3 Amp
1894 20 ohms 1899 4k7 ohms I 018
1895 220 ohms AH at'92p each IN5402 200v £0.18
SWITCHED POT (Log Track) :Ngjgf' ;gg: §° 2:
Specification as VC2 but track having {log) lxsmg 800v cgigs
law IN5408 1000v €0.35
1879 4k7 ohms 1884 220k ohms
1880 10k ohms 1885 470k ohms 10 Amp
1881 22k ohms 1886 1 Meg e ¥
1882 47k ohms 1887 2M2 1510/ 200 200v £0.26
1883 100k ohms All at 75p each 1S10/400 400v £€0.40
1S10/600 600v £0.48
Prl-SET POTS 15107800 800v £0.59
HORIZONTAL MOUNTING 1S10/ 1000 1000v £0.69
Miniature type for transistor circuits. The 1$10/1200 1200y €0.79
wiper of the preset is provided with a siot 30 Amp
for screw driver adjustment. The tags of 1$30/50 SOv £0.64
the preset will fit printed wiring boards 1S30/100 100v £0.79
with a pitch of 2.54mm_ All tracks are 1$30/200 200v £1.07
linear law 1$30/ 400 400v £1.24
Ve Lo =g
1801 100.0hms 1809 47k ohms ISohTook o oo
1802 220 ohms 1810 100k ohms 15301200 1200\ £3.16
1803 4700hms 1881 220k ohms
1804 1x ohms 1812 470k ohms . .86
1805 2k2 ohms 1813 1 M ohms IS70/ 100 100‘, £0.97
1806 4k7 ohms 1814 2M2 ohms 1570/ 200 200v €1.38
1807 10k ohms 1815 4M7 ohms 'é;g 288 gggv s;g;
v .
1808 22k ohms Al at 10p each 570 300 800y oiag
PRE-SET POTS $70/ 1000 1000v €3.45
VERTICAL MOUNTING g!&iﬂ 300 6A 300v 2: 2;
Miniature type for transistor circuits BYX38 3‘0 Rev 6A 300y
Z\’/:see;rsﬁ::]uumenl is made by a screw BYX38, 600 Rev 6A 28 . gg::g
ZENER DIODES
of 1500 voits AC and a leakage current of oy .\ P
only 3-5uA and another shaft of stainless . ran s avarla
steel to ensure strength £4.83 . 39v 4
1935 Replacement element for 1931 &1 127‘11 ‘-76l‘iu -“L
ifon £1.84 VISV e VTR D)
1932 won coated bit Y8 for 1931 ron 33, ;8‘ dth e, A Ay &0y
£0.58 : No. Z& 9p anch
1933 iron coated bt 2/ 16" for 1931
iron £0.58 20C 3
1934 won coated bit 3/32° for 1931 5 UL
iron £0.58 a7y 6iv N v 7
1953 SK1 soldering kit — This kit con 82v. 9 by 13v 1
tains 15 watt solderning iron fitted with a 16v ™ 2 27
3/16" bit plus two spare bits. a reel of 3v 43v 47, €
solder. heat-sink and a booklet How to 82v o oo AT
solder.” In presentation display box B e
£6.38 Me
1839 ST3 soldering iron stand Stand Ra
maoce trom high grade bakelite material 2 v. 33v 39v. 43y 47y
chromium pleted strong steci spring g: -
suitable for all models. includes accom 2 2 10
modation for six spare bits and two 3 7v. 5 68v. 72v. 75y
sponges which serve to keep the soldering 91v 100v
iwon bits clean. £1.73 No. 210 40p each

AUDIO MODULES

Power Supplies
PS12 Power supply (24 volts OC)

£3.73 SPMBO Stabilised power supply {33¥)
£4.35 SPM120/45 Stabifised power supply [45V]
£5.39 SPM120/55 Stabilised power supgly (55V)
£8.44 SPM120/65 Stabilised power supply (55V)
g:g;z $630 Power supply equaliser

Miscellaneous
MPA30 Stgreo magnetic cartridge pre-amp

$450 Stereo luner
£8.94 Stereo 30 Complele 7 wall 4 slareo
£18.45 amplifier board
£19.07 BP124 Siren alarm module 5 watts

GE100MK11 10 channel monegraphic equaliser

£0.72
£5.06
£6.67
£6.67
£6.67
£4.37

£4.42
£26.72

£22.66
£4.02
£23.00




Simply ahead..

ILP'S NEW GENERATION OF HIGH

With |.L.P. performance standards and
quality already so well established,
any advances in |.L.P. design are
bound to be of outstanding importance
— and this is exactly what we

have achieved in our new
generation of modular

units. |.L.P. professional
design principles remain

— the completely

adequate heatsinks,
protected sealed circuitry,
rugged construction

and excellent performance.
These have stood the

test of time far longer

than normally

expected from

ordinary commercial
modules. So we have
concentrated on
improvements whereby our
products will meet even
more stringent demands
such, for-example, as

those revealed by vastly
improved pick-ups, tuners,
loudspeakers, etc., all of
which can prove merciless to
an indifferent amplifier system.
{.L.P. modules are for laboratory and
other specialised applications too.

1.L.P. modular units comprise
five power amplifiers,
pre-amp which is

compatible with the

whole range, and the
necessary power

supply units, The

amplifiers are housed

and sealed within

heatsinks all of which

will stand up to
prolonged working
under maximum
operating conditions.

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN

6 ELECTRONICS TODAY INTERNATIONAL — JANUARY 198C



staying there

PERFORMANCE MODULAR UNITS

HYS5 PRE-AMPLIFIER

The HY5 pre-amp is compatible with
all 1.L.P. amplifiersand P.S.U.’s. It is
contained within a single pack 50 x
40 x 15 mm. and provides multi-
function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overload margins.
Active tone control circuits; 500 mV
out. Distortion at 1KHz-0.01%.
Special strips are provided for connec-
ting external pots and switching
systems as required, Two HYSH’'s
connect easily in stereo. With easy to
VALUES OF COMPONENTS FOR CONNECTING TO HY5 | follow instructions.

Volume — 10K £ log. £4.64 + 74p VAT
Bass/Treble — 100K . linear. Balance — 5K .1y linear.

Dis- Minimum
Model guml:t tortion | Signal/ ;zwelr Size Weight |Price +
ode Rol‘\’nves Typical | Noise Vo‘:t‘;ye in mm ingms |V.AT.
‘M2 | a3t 1KHz | Ratio 9
HY30 |15 W 0.02% 80dB -20 -0- +20 |105x50x25 |155 £6.34
into 8 £2 +95p
HY50 |30W 0.02% 30dB -25 -0 +25 |105x50x25 | 155 £7.24
into 8 £2 +£1.09
HY120| 60 W 0.01% 100dB -35 -0- +35 |114x50x85 (575 £15.20
into 8 {2 +£228
HY200| 120 W 0.01% 100dB 45 -0- +45 [114x50x85 [575 £18.44
into 8 {1 +£2.77
HY400 | 240 W 0.01% 100dB 45 -0- +45 [114x100x85 |1.15Kg |£27.68
into 4 €2 +£4.15

Load impedance — all models 4 - 16.0%

Input sensitivity — all models 500 mV

Input impedance — all models 100K L

Frequency response — all models 10Hz - 45Hz - 3dB

NO QUIBBLE
THE POWER SUPPLY UNITS 5 YEAR GUARANTEE
PSU 30 15V at 100ma to drive up to
I.L.P. Power Supply Units are five HY5 pre-amps £4.53+ OGRSl /-DAY DESPATCH ON
designed specifically for use PSU 36 for1or2HY30's £8.10+£1.22 VAT SRR
with our power amplifiers and PSU B0 for1or2HYB0's £8.10+ £1.22 VAT
are in two basic forms — one  PSU 70  with toroidal transformer for 1 or INTEGRAL
with circuit panel mounted on 2HY120's £13.61 + £2.04 VAT HEATSINKS
conventionally styled trans- PSU 90 with toroidal transformer for
former, the other with toroidal 1 HY200 £13.61 + £2.04 vAT BEGIIREN RIS IWNS]
transformer, having half the PSU180 with toroidal transformer for MANUFACTURE
weight and height of con- 1 HY400 or 2 x HY200
ventional laminated types. £23.02 + £3.45 VAT FREEPOST SERVICE
—see below
W ALL U.K. ORDERS DESPATCHED POST PAID e m——————— -

HOW TO ORDER, USING FREEPOST SYSTEM I
Simply fill in order coupon with payment or |
credit card instructions. Post to address as o
below but do not stamp envelope — we pay I | enclose Cheque [J Postal Orders [J International Money Order [J
|
|

postage on all letters sent to us by readers of

this journal. l
| o o . . l
| NAME ... ... ... .. . L e Bl l
| ADDRESS. ... ... ... e

ELECTRONICS LTD. [ i
|

FREEPOST 4 Graham Bell House, RoperClose, |~~~ =~ 7 7777777
Canterbury, Kent CT2 7EP. Signature

Telephone (0227) 54778 Telex 965780 G ,
[ B N B B B B B B B N B B
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CHROMATHEQUE 5000 POWERTRAN

5 CHANNEL LIGHTING

Ghromatbegue 5000 o © EFFECTS SYSTEM

oo COMPLETE KIT

10 VR A om S0 s %

2 2 2 $ 3 3¢ 0% 009 ONLY

L Pgwn"m ES 1) 5 CHANNEL LIGHTING EFFECTS SYSTEM % -
£49.50 + vam

This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the
lights 1s comprehensive to say the least. You can run the unit as a straightforward sound-to-light or have 1t strobe all the lights at a speed dependent upon music level or front panel comrol
or use the internal digital circuitry which produces some superb random and sequencing effects Each channel handles up to 500W and as the kit 1s a single board design wiring 1s minimal
and construction very straightforward.

Panel size 19.0" x 3.5"". Depth 7.3"

Kitincludes fully fimished metalwork, fibreglass PCB controls. wire, etc. — Compolete naht down to the last nut and bolt!

MPA 200 100 WATT (rms into 80) MIXER/AMPLIFIER
" COMPLETEKIT o \ ‘

ONLY : .
INTERNATIONAL o AR B, ‘, .

£49.90 + VAT! R e T O I N
- il 9 "9 "0 "0 "0 "© -0 - &
MATCHES THE ; 14 " % ek
CHROMATHEQUE 5000 ® o € % O ®
PER FECTLY! Panel size 19.0'' x 3.5, Depth 7.3"

Featured as a constructional article in ETI, the MPA 200 1s an exceptionally low priced — but professionally fimished — general purpose high power amplifier It features adaptable input
mixer which accepts a wider range of sources such as microphone, guntar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 2000 1s simplicity
itself with minimal winng needed making construction very straightforward

The kit includes fully finished metalwork. fibreglass PCBs, controls, wire, etc. — complete down to the last nut and bolt.

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT

This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and construction
delightfully straightforward. The design was published in H-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder, incorporating active filters for *‘birdy "’ suppression

LINSLEY-HOOD CASSETTE DECK £79.60+VAT

This design, published in Wireless World, although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels are also provided The
mechanism is the Goldring-Lenco CRV with electronic speed control.

T20+20 20W STEREO AMPLIFIER £33.10+ VAT

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit {T30 + 30) is also available for £38.40 + VAT.

MATCHING TUNERS — SEE OUR FREE CATALOGUE!
COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet (last
4 kits on this page), or professional quality rack mounting cabinet (first 2 kits on this page), cables, nuts, bolts, etc., and full instructions — in fact everything! ;

All of the kits shown on this page are available as separate packs for those customers who wish to spread their purchase or perhaps make their own cabinets or metalwork. Prices are given in our
FREE CATALOGUE.

PRICE STABILITY: Order with confidence. Irrespective of any price changes we NEW FACTORY ON SAME INDUSTRIAL ESTATE
will honour all prices in this advertisement until February 28th, 1980, if this month's ADDRESS AND PHONE NUMBER UNCHANGED

advertisement is mentioned with your order. Errors and VAT rate changes excluded.

EXPORT ORDERS: No VAT Postage charged at actual cost plus 50p handling OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

and documentation

U.K. ORDERS. Subject t6 15% surcharge for VAT No charge i1s made for
carnage, or at current rate if changed
SECURICOR DELIVERY: For this optional service (U K mainland only) add

B D e el Kt o collect kit from the factory call at sales PORTWAY INDUSTRIAL ESTATE ANDOVER
ey e & 8 50 o onday Thureday e e o B S IDOVER, HANTS SP10 3NM (STD 0264) 64455
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NEWS

Blonde
Bombshell

Now be honest with yourself —
aren’t there times during those
long cold winter days when.
you could do with one of these
in your office. No, unfortun-
ately I don’t mean Blondie in
the white pants. The blonde
bombshells here are the
brushed aluminium boxes of
ITT Terryphone’s new solid
state intercom units. ‘

The intercom, which doubles
as a security and alarm system,
consists of a master unit and
from one to nine sub-units. The
system is easily installed in
many configurations.

Simple press-button-to-talk
operation is featured on the
master and sub-units. Each
sub-unit can be called indepen-
dently from the master unit, or
all sub-units can be called
simultaneously. Pressing the
self-latching security button
allows noises from children,
equipment, burglars, etc to be
picked up and transmitted to
other parts of the premises. So,
the intercom can be used as a
security system in small
businesses of a baby alarm at
home.

Each sub-unit comes com-
plete with cable and cable
fixing pads for £20 each. The
master unit costs £85 and
comes with 2 mains plug and a’
screwdriver. Talking of Blondie
— she can install an intercom in
my office any time.

Further details of this system
is available from ITT Ter-
ryphone, Station Approach,
London Road, Bicester, Oxon
0X6 7BZ.

//5\

$

4

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980

Near Thing

If you find yourself in one of
those situations where you
need to know how near the
knuckle something is, arm
yourself wiith a proximity
witch.

The Omron TL series from
IMO Precision Controls is a
series of low cost, inductive,
proximity switches, which now
includes AC operation types

TL-XY 5mm and 10mm and’
TL-YS 10mm. All examples of
the series offer reliable sensing
of ferrous material. Flush-
mounting and flat-mounting
types are available. All the
switches are available from
stock and typical prices to the
OEM would be under £20. !

You can get further details of
the Omron TL series from IMO
Precision Controls Ltd, 349
Edgware Road, London W2
1BS.



is the
watch offer
they said even ETI
could never do. SEIKO
at a 40% discount! After all no-
one discounts Rolls Royce do they?
Well here itis. A SEIKO Memory Bank
Calendar watch which retails everywhere at £138
for only £79.50 inc VAT and Registered Post charges.
The watch itself is a different league to other timepieces. It
shows day, date, month, hours, minutes and seconds continu-
ously, and switches to display the full calendar, month by month, from
January 1st 1930 to December 31st 2009 at the push of abutton!
Twelve or twenty-four hour display can be selected and changed at will! Up to
ELEVEN dates in the forthcoming year can be set as "MEMO" dates in the memory
bank, and upon the alloted day the watch keeps the word MEMO flashing on the
display to remind you of whatever it was you forgat. No more forgetting birthdays,
anniversaries or evenings out!
Battery life is a good two years and the watch carries the full SEIKO guarantee.
(Although these watches are so reliable chances ars you'li never find out how good
that is!)
Operating the watch is simple and logical, and you don’t need a pin to set it either!
Even battery changing is facilitated by the ‘hatch back’ construction. You'll never
see an offer like it again for a long long time, and even now we can’t hold this price
for long, so now’s the time to get yourself the best there is in a watch, get a SEIKO
and get it at ETI’s prices!
Orders can only be accepted using the coupon below, and then in order to be fair to
everyone, only one watch per coupon. Supplies at this price are limited, so forgive
us for being so formal!
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To ETI Seiko Offer

145 Charing Cross Road
London, WC2H OEE

)

1 enclose cheque/P.O. for £79.50 payable
to ETI for ONE Seiko Memory Bank
Calendar Watch.

MEMORY-BAMK
CALENDAR

The ‘Bond watch from
Moonraker

FUTUAE | S-0RICT 24HR  SILSOY
FART " E-88T_  LIGHT | haT
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MEMORIES AT MICRO
PRICES

All Brand
New — Prime!  Make

2114-3 Low Power . .
High Speed  Hitachi
300NS

2112-25

2708 Eprom

Synertek

2N 3820

LAY LEDs AT
OWEST PRI ES

DL 704/DL 707
FND 500/FND 510

Due t0 bulk purchase, we are able to offer
unbeatable prices on INTERSIL chips
Compare our prices and see how much
you save

1-24 15+ 100+
ICL7106CPL 6.50
ICL7107CPL 6.25
ICL80O38CCPD
3.00
ICM7216A1JI
187

ICM7216BIPI
16.75

LM324N Quad OP Amp
NES55N-8 Timer
LMS556N-14 Dual Timer
LM723CN Voltage Regulator
LM747CN-14 Dual Op Amp

SG7905CP/SG7912CP

POWER CONVERTER FC-5
Now you can operate 120 Volts. American
equipment from 240 Volts!

Only £9.95 complete with 8ntish type
plug

LED BAR GRAPH AND
ANALOG METER DRIVER

New from National LM3914. Drives 10
LED directly for making bar graphs, audio
power meters, analog meters, LED
Oscilloscopes, e{c Units can be stacked
for more LEDs. A super versatile and truly
temarkable IC. Just out!

Special price: Only £1.99.

THE MOST VERSATILE

LIQUID GRYSTAL DISPLAY
1.24 25+ 100+

LCD106 6.45 550 5.25

.5' Field effect LCD dis-
play featuring 32 digits,
colon, plus/minus sign,
3 decimal points and
“"LO BAT' indicator.
Ideal for DMMs, DPMs,
digital thermometers,
AM/FM radio readouts.
Just look at the features.
Ultra low power con-
sumption, high contrast
ratio, wide viewing
angle, rapid response,
proven sealing techni-
ques, superior MTBF,
reflective aluminium foil.
Over 300,000 already
sold! Perfect interface for
Intersil 7106.

MICROPROCESSOR
MADNESS

Compare our prices before you buy

elsewhere.
CPUs MEMORIES

8080A 5 2102 1.00
6800 K 2114 low power
2-80

Z-80A

EPROMS

17024 4 AY.5-1013A
2708 7. 3.50
2516 24! AY-3.1015 4.00
2708 5

CHARACTER GENERATOR

RO-3-2513 5.50

FAIRCHILD RED LED
LAMPS

*FLV5057 Medium Size Clear Case RED
EMITTING. These are not retested off
spec. units as sold by some of our com-
petitors. These are factory pnme, first
quality, new units
VERY LIMITED
STOCK!
8p EACH 100 OFF
6p EACH 1,000 OFF
5p EACH 2,000 OFF

ELECTRONIC YAP BOX—
3 DISGREET SOUNDS

@ Laser Gun

@ Siren

®Ray Gun

Plus many’others.

Use on car PA system, bicycle horn, or
protection against would-be attackers
Inven your own sound effects. make
believe you are the police or firemen. Must
for DJs. pop groups and recording
studios. Only £9.95 inc

10 our customers for the

Texas Instruments )

Low Profile Sockets N ‘L

Contacts Price

8PIN 07
14 PIN .09
16 PIN 10

el ,,4}

22 PIN
24 PIN
28 PIN
40 PIN

delay in completing orders during July/
August as a result of our move. We are
now back to normal.

Ordering information: For orders under
£50 add 50p p.&p Add 15% VAT to
total. All items are subject to prior sale and
therefore subject 1o availability Prices are
subject to change without notice

CASiO

Lithium
-

SU IO TU'[ IN fR SA Datn

Casio Long Life

With the introduction of the
F-8C from Casio, the age of the
disposable watch is upon us.
The F-8C is fitted with a lithium
battery, which should last for
three years. When you feel it's
about time for a new watch
your battery will be on its last
legs. You can strap a new F-8C
on your wrist for only £12.95,
complete with its three year
lithium battery. If the prices of
watches keep coming down and
batteries become more sophis-
ticated, more efficient and
long-lived and more expensive,
it can’t be long before you really
do throw away your watch
when the battery goes to the

great recharger in the sky.

Meanwhile, back to the F-8C
— this new Casio ticker (with a
silent tick) gives continuous
LCD readout of hour, minute,
second, AM (or PM), date and
day of the week. It’s accurate to
within 20 seconds a month and
has an automatic calendar,
needing adjustment only once
in four years — on February
29th. There’s also a micro-light,
of course. The stated battery
life takes into account five
seconds of micro-light use
every day.

The F-8C is made by Casio
Electronics Co Ltd, 28 Scrutton
Street, London EC2A 4TY. The
recommended retail price is
£12.95, so you should be able to
get hold of it for a little less.
Moral: bargain-hunting is the
best policy.

INTERSIL UNIVERSAL TIMER/
COUNTER EVALUATION KIT
ICM7226A EV/KIT /20N

8 digits 5 Function 4 range &e/

to tOMHz with O 1Hz res

time interval and period to 10 seconds
with 0.1 microsecond res. units up to 10
million and ratio. A breadboarding area is
provided for user to add his own input
conditioning circuitry or prescalers and
digital outputs are available as multi-
plexed as well as being displayed.

Complete kit ONLY £48 + VAT

Al orders to:

Mhicro
(Bicuis

NOTE OUR NEW ADDRESS

Please note new address:

4 Meeting Street
Appledore, Nr. Bideford
North Devon EX39 1RY

Telex 8953084
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Touch Switch

This month, in our regular
mistakes mention, we feature
the Touch Switch (ETI De-
cember). The component
overlay on page 94 looks a bit
odd. To put things right, tum
the foil pattern round through
180°.

low

tT
BL

LE/STROBE
o
A

m O O o P O™

VSS
TOP VIEW

Reaction Timer

We've a had a few inquiries
about the display used in this
project. The original design was
Australian and unfortunately
there does not appear to be a
UK equivalent for the SEL 521
displays used.

However, all is not lost. Many
of you have been keen to use
alternative displays, but were
unable to do so, as neither the
display nor the driver pin func-
tions were identified. With the
aid of the 4511 driver pin-out
shown and any suitable com-
mon cathode, seven segment
display, you should be able to
start timing your reactions in a
flash (not literally, we hope).
Common cathode, seven seg-
ment displays are available
from most of the major
mail order component sup-
pliers.
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[TTie by TEXAS ] 4018 VEROBOARDS TRANSISTORS | BF259  38p | TIP29C  Sbp.| 2N3054  @5p | 40361/2 46p 104,400V 200p
T & b M1M)p 2019 z T, 160p 011R0J5) BFR30  25p | TIP3I0A  48p | 2N3DS5 48p | 40364  120p 25A 400V 400p
740K 1 (copper ciad) | AC126 2S¢ TIP30C 40408
s P 74278 290p 4020 100p | 9302 175¢ " aC127/8 20p | BFR4D 25p 60p | 2N3442  140p 0p L
74500 600 s.979  ji0p 4020 110p° | o308 31 25%375"  agp 43p BFR41  28p | TIP31A  S8p | 2N3553 240p | 40409 8Sp
7401 2 2022 100p S0 | 25x5" 570 Stp| AC176 25 | pgepyg  2gp | TP3IC  82p | 2N3SG5  30p | 40410  85p | ZENERS
o) 1% a2 1e0p ] 9310 275 | $75x375" 676 — | AC187/8 2 BFRB0  25p | TIP32A  68p | 7N3584 250y | 40411  300p 2.7v.33v
7003 ap (420 1s0s 4023 | 9311 Tise | 375x5” © eap sdp| AFLIG S0P | pngy  Zep | TIPIC - B2p | 2N3GA3/4 amp' | 40594  97p | 400MW
7408 14 1208 R L o[ 1800 13752177 222y 194p| ADI4S | T0B | grog 3o | TIP3 90p | ON3702/3 12p | 40595 105p | W 15p
7as04  sop 702383 prie lgz o 185 | 475x17.97 200p — | ADIB1/2 4S9 | g 340 | TP3IC Y4p | 2N304/5 12p | 40673 Tp
7405 1w 1436 10 o7 s o535 Z2% | Pri of 100 pins 50p| AUI0T 200p | opiss aop | TIP34A  115p | 2N3706/7 14p | 40841 SOp
7406 2p 1A%E 9w 9321 225 | Spot tace curter 86p| BCIO7/8 b | g0/ 7 300 | TP34C  160p | 2N3708/9 12p' | 4087172 90p |  TRIACS
7007 mp 4367 100p 4028 Bdp | 9322 150 | Pninseiontool  118p| BC109 VMo 4 pg’t 30 | vip3sa 228 | 2N3773 300p : PLASTIC
7408 e 2008 P 4% gs): o 350 | Vero wirina Pan BCU17 200 | ponv10  sop | TIP3SC 280p | 2N3813  25p | DIODES 3A400V  60p
7409 e, 143%0 200p 031 2000 | 368 2000 | 4 ) ire spoois BC147/8 % | grven  app | TIP36A  270p | 2N38B20 SOp | BY127 12p | 3a500v0  6S5p
7410 1sp 1433 200p 1 9270 2008 |+ comos 370p| BC149  30v | poyio 30p | TIPS6C  340p | 2N3823  70p | BYX36300 20p | 6AL0OV-  T0p
7811 25 74450 225 4033 zoo,.wp o 2000 . { Combs Tp{ BCIS7/A 100 | govge’® 3 TIP4TA  65p | IN3866 sOp | OA47 %, | easoav  ssp
7412 20p TALSSERIES 4030 10p 8C159 110 | peveg o:: TIPAIC  7Bp | 2N3902 700p | OABT 15p | sadody 75
7413 30p 74500 1dp ool oef | UNEARLCe NES31 wop | BCYIC 2 | oiho S | Tea2a  7op | 2N3003/4 1 0AB5 15p | 8A 500V
7414 50p 74502 16p 4030 g AY1.0212 600p NES555 22p | BCI72 120 | gou7g,20 20p | TIPA2C  82p | 2N3905/6 20p | OA0 9p | 124400V  8Sp
7acta 90p 74503 18 Lo p0f | AV 868p | NESSS 7p | BCI77/B 1701 gii0a “228p | TIPS4  160p | 2N4037  6Sp | OA91 9 | 12a500v 105p
7416 27p 741504 16p Loy gy | AYI1320  320p | NESGIS a2sp | BC179 - 18p | oi0e Ggop | TIP120 120p | 2N4058/9 12p | OASS o | 18A400v 110p
7417 Zp TAS0S 2% i Joop | AYIS050 140p | NESG2B BC182/3 100 | piiog  250p | TP122 130 | N 12p | 0A200 9% | 16A 500V
242 e 7M. I sop | AY31270 - 840p | NESES 130p ! Ve | suiog 228p | TP142  160p | 2N4061/2 18p | OA202  10p | T28000  130p
7421 aop  7ALSI0 209 Lo oy | AYS1229A  280p | NESGE 155p | BCIB7 300 | go05 2005 .| TIP147  160p | 2N4123/4 2 INg14 %
7422 22p JMSI1 M55 g | LAYSI315  800p | NES67 1750 [ BC212/3 Mp | %8 200p | TIP2955 7B | 2N4125/6 27p || IN916 7
7423 Mp 74813 A0p o gop | AYSI3I7A - 775 | NESTI azsp | BC214 2% ¢ opiing  i4sp | TIPAOSS  70p | 2N4401/3 27p | IN414B 4p
7425 p JMSU T2 6 qv0p | CAXTY 80p | RCAI51 8C237 1% | e300 sop | TIS43 Mp | 2N4427  90p | IN4OO1/2  Bp
7426 aop 74515 480 4547 qopp | CA3036 70p | sapip2ea  12s0p | BC327 1 308 S0p | TS93  30p | 2N4871 eop | IN4003/4 Bp | THYRISTORS
7427 3ap 141820 20 g0 gy | CA30AS 225 | SFF96364 €11 | BC33T 160 | o35 gon | ozixi08  12p | 2N5087  27p | INGOOS  Bp | 1A 50V 40p
7428 17p 74821 A0 5 aop | CAJ080E T2p | SN76003N  175p | BC338  8e | oo, ooen | Zrxao0  13p | 2NS089  27p | IN4O0B/7  Tp | 1A40O0V-  65p
30 a7p 1527 e onn agp | CAXSE 48p | SN7601IN  1a0p | BCAST  36p | \oges “oon | Zix500  15p | 2N5172  27p | IN5401/3 1dp | 3A400V  90p
32 30p 74830 20p L oU aop | CA308GE 2250 SN76013ND  120p BCA77/8 30p | w3001 2280 | ZIX602  18p | 2N5179  90p | INS404/7 19p | BAEOOV  140p
7433 aop  TAS32 o o g | CAJ90AQ 3759 | SN76023N  140p | BCS16/7 SR | yieasp “sop 04 3op | 2N5191  83p |JS920 % | 12Ad00v 160p
743 35p  JALSA2 TOB s sop | CA3I30E 90p | SN76023ND  120p BC6478 18 | \()g3955 100p | 2NAS5TA 260p | 2N5194 ST 16A 100V 160p
7438 ;| 74547 W L isop 1 50p | SN76477 200p | BC548C  9p | Wurhnes J0p. | 2N696  3Bp | 2N5245.  40p | ro- 70220 Vo 16A 400V 180p
7440 By Ul ﬁ 4055  125p | H3160E :g sPBo1S 750p | BCOASC ::: MPEI02 4Sp | 2N6Q7  25p | IN5298  SBp | oipooliod 1A 500V ﬁg:
7841 Z 7 TAAG21 27 2N5401
Vi s oasT e 08 39| caee  ase | Toceisn  msp | e e | WHCHOS® | B0, Rp | Msisie aop | omer” an | closo 4%
7443 mzp  JAST4 3p ol Gy CA3189E ~ 400p | TRAGS! op | BOYI0 | 18p | LRe31 Bop | INJOBA. 20p | ZNS459  40p | P_| MCRIOI  36p
7448 112p 74875 A0p b | DAC14088 2000 | TBASOO wp | B5CY71/2 22 | pcerns so0p | 2N918  4Bp | 2NS460  60p | BRIDGE IN3525  120p
7445 to0p /79576 asp  COG1 1P 09 750p | TRAB10 100p | B0131/2 80p | yooins 30p | 2N930  18p | IN5485 4dp | RECTIFIERS 2N4442  130p
7a36a  93p  TAS83 MO i gpon | 1OL7106 80p | 1BAS20 90p | BDIIB/6 Bdp | Lolio sop | 2N1131/2 20p | 2N5B75 250p | 1A 50v  19p | 2NSO60  34p
74474 s0p, 741585 100p 907 220 | G038 30p | TcAs40 17sp | BD139 SBe | Uociy3 s0p | 2N1613  26p | 2NBO27 48p | 1A 100V 20p | 2N5064  40p
7aa8  sop 741586~ op 2T 7R | 1F3ser 9%p | ‘TDAI004 00p | B0140 80 | Lol20 s0p | 2N1711  25p | 2N6107  €5p | ia 400V 25p
7450 17 74890 40m Goon 3 | L3see T | Toaoos 3200 | BOIB9 80w | o0y 5o | Dn2102  7op | N6247 190 | 1 600V 30p
7451 wp 4892 e oo 22p | M1 425 | TDA1010 226p | BD232 950 | Loohe 3ap | 2N2160 350p | 2N6254 130p | 24 50V 30p
7453 17p  JASS3 s 0, 22p | WM01A 0p | TDA102Z o0p | B0233 TS | Lc70 Bop | 2N2219A 30p | 2N6290  65p | 24 100V 35p
WA 17p 74595 1i0p 4072 20| wan 1200 | TDA1024 120, | Bozs  mm | M0 3% | TNOTOA Mu | o2  ooe | oy o | oun
7860 17p  ASI07ase ool on | M318 200p | A10348  250p | 80241 MO | g gg | 2N2369A 16p | 25C1172 150p | 3A 200V 60m | SPEAKERS
7470 ep  TAS109 80 d o7y | LM319 2% | TAI70  280p | BOZ TR | s gop | 2N2484 30 | INTZB  120p | 3a 600V 72p
7412 3p  74s11z jo0p B8 IR M3 Wp | Toazoozv  3zp | BOXBIB 180w | Uoliel ggh | 2N2646  4Bp | IN140 100p | 2a 10OV 95p | i cen 70p
7473 aap 7413 sop 4081 ZP | w339 Te | Toa2020 320 | BOYSE 200 | oegg T g30p | 2N2904/5 25p | 3N14Y  110p | 4a 400V 100p e G &l
7474 op 7astia ase G082 TR | mus %p | TO71 sop | BF200 3 | oiic  yyon | N290BA 24p | IN20T  110p | A SOV 80p | 3/ on soe
7475 p 245122 BR gy 13me | M3V 175 | mo72 96 | BF244B  38p | Loniee 200p | 2N2907A 30p | IN204 1005 | 6A 100V 100p | yv  BR Bon
7476 3sp 748123 70 1003 LM380 75 | TL074 wop | BF256B 0P | ooni0s 200p | 2N2926 9w | 40290  250p | ga 400V 120p
7480 7415124 180p p | M3BIAN 160p 081 asp BF257/8 32p .
e 1& 45125 eop 4094 250p | LAY s i | = TIP29A  40p  3N3053  30p 40360 40p
7482 Bap 745126 6op 2030 :2 M710 S0p | TL0B4 130p | MEMORIES UART LOW PROFILE DIL SOCKETS BY TEXAS
74834 9op  TAS132 9p ;g0 | LMT25 B/Op | IO 50p | 21022t 120p | AY.31015P 500p
7484 100p 748133 Wm0 gy LM733 100p | UAAI7O 200p | 21078 500p | AY.5-1013P 400p [ Bpn 10p  18pn 22p 2450 30p
485 1l0p  TASIE SSp fogg  pop | LM74) B | UAAIBO 2000 | 21112 225p | MB402 5000 | 14pn 115 20pn 25p 28pin 38p
*:"g Mp Z’:g:gg ‘7’55: 40100 220p Lu«':;:; V:g: UDNB118 320p | 21122 300p | TMSBO11NC 400p | 16pn 12p 22pin 28p 40 pin 48p
748 17 UDN6184 320p 2114 625p”]
749 %p 7asis 12 0107 1e0n | wa2sn 250p | UN2003  100p | 211421 800p | CHARACTER
7491 sop 745147 220p 0,03 180p LM3900 0p XR2206 400p 4027 375p | GENERATORS WIRE WRAP SOCKETS BY TEXAS
TAGA  d6p  TALSMAB 1TSp 00, Tgqn | LM3%09 0p XR2207 400p | 4044 900p | 3257 990p 8pn  Bp  18pn  70p 24pn 90
7493A 30p 74LS1S1 100p 00 99p LM3911 130p XR2211 600p 4116 900p | MCMB576 €10 | 14pn  40p 20pin 75 28pn  110p
7194 gap 748163 80p 5,60 60p LM3914 250p XA2216 675p 5101 510p | RO-32513UC 600p | 16pin  56p 22pn  80p 40pin  140p
74954 70p  741STSA 200p 400 fop | LM4136 120p XR2240 a00p | 6810 350p | RO-3-2513LC. 650p e
7495 65p  7ALSISS  90p  nin0 o MC1310P 150p | 414 80p | 745201 3250 | SN745262AN 1350p | SUBMINIATURE ANTEX SOLDERING
749 180p  74LS156 80 4000 ,& MC1458 A8p ZNA19C POA | 82616 325p SWITCHES IRONS
74100 130y TALSIST 80p 4.5, MC14950 3500 | ZN424E 135p KEYBOARD Toggle C-15W 400p
74104 ssp TALSISB  90p 10 300 | pciage 1000 | 7na2sE a00p | ROM/PROM: ENCODER SPST 60p | 7w 415p
74105 6o 745160 130p  4OM14 2%0p | ycgsae 120w | Zni034e 2000 | 71301 790P | av.52376 €9 | SPOT 85 | Con.1sw 415p
74107 sap 7415161 100p 4211 M0 | ye3zene  120m | 9shgo soop | 745188 225p DPOT 70 | x35 a15p
74109 ssp 7415162 1aop 4302 V2P | mks0398 750 | yice 1a00p | 745287 350p 3 DPOT (cortre off) 859 | gpaRE BITS
74100 wmp  7A1S163 100p G203 7% | w570 620p Le3ea 3 piartrtovvad Pushtomake  7%p | Croxscen asp
g 7415164 1 | 7 break
16 mm 7415165 1& 4508 290p | VOLTAGE REGULATORS 748471 650p | 606 100mA  88p | push iatching SPCO xzi ELEMENTS =
74118 1 745166 180p 3510 99 | Fixed Plastic T0-220 745571 650p | 909 75mA  92p 60p | SPARE ELE
4119 2& 745173 110p 4511 150 1A +ve —we 825137 750p | 12032 100mA  95p | 5 ipE OPOT 18p | C/CX/X25 Jooe
14120 110 7415173 110p 4512 80p Y 7805 60p 7905 70p | 93427 a00p | 0120 12500mA 280p | ROCKERSPST 28p | CCN P
2121 7415175 110p 4514 265p 12v 7812 7912 70p | 93436 650p | 0-25V (5VA) 250p | WAFER ADCOLA IRONS
Tey I caGier s2op 4515 3000 | Gy 7815 60p 7915 70p | 93426 esop | 809 1A 2100 | 1pr 12w asp | K1000 550p
59 745190 t00p 4516 1M0p | gy 7818  60p 7918 70p | 93448 1000p | 12V 2A 350" | ap,aw asp |, K2000 550p
: 3B J4S191 100p 4518 100 | oy 7824 60p 7924 70p 01215 4P/3W a5p- ot
I B asio2 w0p 4520 100p CPUs 12 | 20243018 3400 | 2p/Ew 45p | VEROBOARDS
74128 2 7415193 100p 4526 108p | 100mA T0-92 1600 25 | 1501514 265p° DIP Breadboard
4132 7% Jasies vaop 4527 150p sV 78105 30p 7906 70p | 2650A 10 | Prase 0 50p plp charge CRvEY ALY 7 4.15%6.15 270p
AR 7% J4is196 120p 3528 1008 | 12V 78L12 30p 79012 70p | 8502 1o all marked * above our ror- | o A 3005 | (Suitable for 20 X 14 pin or
e g 745197 1209 4538 120p | 16V 78015 30p 7915 70p | 8800 1:(5)32 mal p&ip charge) | ot Iv00 | 16 x 18 pin DIL ICs) DIP
4137 sop 7415221 1aop 4943 180p | GryER REGULATORS  TBAG2SE 1200 [ 5502 50y ——————————1 1008MH;  370p | Breadboardasabove withuacks |
4141 s0p 7415240 175p 4553 450p LM309K 135p  78HGKC 7250 | gogsa 1400p | RESISTORS High 32768MH;  350p | for31way c’onnecmr ‘Osp
142 zgop  T4S241 7S D30 T8 | M 200p  78HOGKC 6250 | 1NS8060 1100p | Sb5%EI2 3579545Mr; 200p | Y.QBoards lor Cs »
4145 gop 7415242 Y70p 4229 §5°w LM323K 550p 78MGT2C 1359 | 750 1100p | Ceorbon Fim AMHz 3s0p | (Notackcutiing)
4147 190p 7415243 170p 2003 S0 | 1M723 37p 78P05 900p | S50 3l 8.867237MHz 400p s
7415244 195p 4op MW IORIM  7p/Socs | 10 TMH 350p | CONNECTOR PLU
4148 150p o
e e 7aisaas 4583 %0p | OPTO-ELECTRONICS . Lo 10 o0 | 31 way Piug 110p
78151a 70p 7415247 1agp 4584 Wp | 2N5777 asp  ORP6O 90p 17024 500p | MWW IOR1OM  Sp/3pcs | 26.690MH;  210p | 37wy Socket 110p
7415248 1 4724 250p | OCP7) 130p .. ORPB1 20p | 1 §-100 Busboard €12
7p 745248 ‘:2 w0014 som | o) o fuoe o 2516 €29 | onevalue 27145MHz  210p
154 1 2708 800p
33’5 7415251 1a0p (0085 200B | OPTOJSOLATORS 2716 £29 | Minasre Presers EDGEBOARD CONNECTORS 0.156" PITCH
” s0p 745253 140p 40097 90p ILb74 130p LRS!} 90p Hor /Vert 100R-1M 12p 2% 10way 859  2x22 0
7 70p 745257 120p 14811 11000 | mcT26  100p TIL112 90p SUPPORT Carbon Track Pors 2xi5way  100p  2x25wey  150n
155 190p 7415258 160p 12412 MO® | mcs2400 190p e 90p DEVICES 5K-1M Log or Lin R 1200 way
150 100p 7415259 teop 14433 1O | ygpg 3245 400p | Snge 30p e
161 100p 7415266 100p 14300 790 | 0125 02 6532 1100p | Siglewth Swich 600 | counTERS T
162 100p 745273 178 LSOO 900 | T 750 TI220Red 16p 8820 500p | Dual 720 | Gocens a75p TTL & ECL
163 toop 7415279 sop D22100 3B | midogres 13 TW22G 1B | 6821 500p | SUDER POTS 60mm Track | Jacgag oo | Mcao2a 325p
164 1205 745208 20 02101 M | migvig 200 TIL228Red 22p 6850 500p | LIN 5K, 10K 50K, 100K 72768 20 MC4044 3250
165 1305 7415324 200p 700 | ni2i2ve 25 MV5491TS  120p 8205 320p | sop | 1GM72168 g 0116 700
166 120p ;:gggg 3& INTERFACE TIL216 Red 18p Cips 3 g%}g zzgsss LOG 10K 600 | 73040E 000 | 10231 350p
167  200p DISPLAYS
4170 2805 7415367 100b g0 175p | 3015F 200p  NSBSSAT 570p 8224 400p [~ = =
4s0p 7415368 1000 yici4g3  y00p DL704 1a0p T3t 600p 8228 525p o) S T0O 31.1.80
2417 120p  JALS373 180p  pucisgg DL707 Red 1 TIL312/3 110p 8251 700p SPEC|AL FFER - 0.
74174 90p JALS374 195p  Hoqp ;g 7%7 Gr ,m L3212 1 8253 1200p
74175 wop J4US378 200 35107 Ygop | OL747 Red 2250 TIL330 140p' 255 550p | 555 £18/700 7805 £5/10
176 90p 74LS390 160p 550 g 247 G 2 7750/60 200p 8257 1100p 2 £5/10
74 s 7415393 160w o200 (TP | 0ot 70 DRIVERS 8259 1a00p | 141 £16/100 781
178 teop 79545 MOw 788y 5% | mubsn 1200 9638 2000 | 280P10 660p | 211413 £4.50 7905 £6/10
74180 93p 741S668 100p 5230 g8 | Enpso7 120p 9370 200p 780CTC 850p | 2708 £6.75 7912 £6/10
74181 160p  74LS668 100p  ,o55, 3 MAN3640 17 UDNG118 320p MC14411 1100p
75p 3 Sp P&P + VAT Extra
74182 30p 7415670 400p 75325 375p MAN4640 200p UDNG184 320p MC14412 1100p -
41834 41 4000 SER 300p = — e
ol I o qussp e %00p | BREADBOARDS PROTOBOARD' (R) SOLDERLESS BREAD- 16 KEY KEYPAD £4.00 COMPUTER KITS
186 500p 4001 17p 15365 3s0p | EXP3503.6"x 2.1’ £3.15 BOARDS (Reed Swilches) MEMORY MAPPED VOU INTERFACE KIT
4188 3280 4002 17p 75451 72p {Upto 3 x 14 pin ICs) Socket Strips / Bus Strips/Binding Posts mounted UHF Modulators £3.75 £45.00
90p 4006 95p 75491/2 96p | EXPES0 367 x 2.4 £3.60  on sturdy base plate Reed Switches (12VA) ~ £0.25  SERIAL I/P VDU INTERFACE KIT £56.00
191 90 4007 1By 6726 290n | (Upwo ! x 40 pin iC) ~ PB6  6x14 DIL ICs €9.20  LOGIC PROBE €18.00  ELF I MICROCOMPUTER KIT £79.95
192 90p 4008 80p BT28  300pc | EXP3006” x).1 €£5.75 PB10O 10x 14 DIl ICs £1180  MULTIMETERS ELF Il WIRED AND TESTED £99.95
193 90p - 4009 a0p 8795 200p | (U Bx14piniCs) PB102 12 x 14 DIL ICs €22.95  SUPERTESTERGBOR .£33.00  GIANT MONITOR BOARD KT FOR ELF Il  £35.00
74194 %0p 4010 s0p 8797 200p EXPBO0 6" x 2.4’ £6.30 PB103 24x 14 DiL ICs £34.45  MICROTEST BOR €17.00 4K STATIC RAM BOARD FOR ELF II £69.44
1195 959 4011 17p 811595 140p | (Upto 1 x 40 pin OCs) PE104 32x 14 DIL ICs 45195  TMK500 £22.00° ASCII KEYBOARD KIT £50.58
4196 95p 4012 18p  BILS96  140p {The above boards are suitable for all DILICs ) Pocket multimeter £4.75  {Please add 75p p&p to all above items)
;1‘3; 80p 4013 s0p 81LS97  140p. IC TEST CLIPS -
1 1 -
74199 1?:; 3:; 3':'; gééﬁgs 1113: 14 pin £2.60 24 pin £2.90 We carry a large stock of 74 and 74LS TTLs. CMOS, Linears. Memories, etc. and can normally offer
74200 €10 4016 asp 9602 220p 16 pin €2.75 40 pin £2.90 ex-stock deliveries. We welcome inquiries for volume quantities both from local and overseas buyers
74221 180p 4017 80p 9603 160p s

@

VAT RATE: Please add VAT
15% on total order value.

t Please add 30p p&p & VAT TECHNOMAT'C LTD.

Government, Colleges, etc. Orders accepted 17 Burnley Road, London NW10 :
(2 minutes Dollts Hill tube station) (ample street parking)

Access and Barclaycard accepted
Please send SAE for list CALLERS WELCOME Setwaiy 1630430 | _Tel: 01-452 1500 Tolex: 922800



PLEASE NOTE:
All orders, large and smaill, will be dealt with IN STRICT ROTATION. Please
add 15% VAT plus 30p P&P to ail orders. (Games 30p P&P each). Export
orders no VAT but postage at cost. Prompt delivery on all orders.

NEWS:Digest

GRAND XMAS SALE
LOW POWER SCHOTTKY
TTLICs

EX-STOCK
Device Price Device Price Device Price Device Price
74LS00 11p 74LS40 14p 7415138 75p 74LS247 90p
74LS01 12p 741547 50p 74LS139 80p 7415248 90p
74LS02 11p 74LS49 50p 74LS151 32p 74LS249 70p
74LS03 12p 741573 25p 7415153 51p 7418251 74p
741504 12p 74LS74 25p 7415155 51p 7415273 150p
74LS05 17p 74LS75 28p 7415156 54p 7415279 50p
74L508 30- 74LS76 30p 74LS158 52p 7415283 92p
74LS09 17p 741585 56p 74LS160 50p 7415290 40p
74LS10 14p 74LS86 30p 74LS162 50p 7415298 50p
74LS 11 23p 741590 30p 74LS164 60p 74LS352 100p
741512 15p 741593 42p 7415174 65p 74LS353 100p
741813 20p 741595 50p 74LS175 65p 74LS366 50p
741514 30p 74LS107 25p 74LS190 60p 74LS367 S0p
741520 15p 74LS109 25p 7415191 60p 74LS368 50p
74L821 16p 74LS112 25p 7415192 60p 74LS374 150p
741526 25p 74158113 25p 74LS193 60p 74LS386 25p
74LS827 15p 74LS114  25p 741S196 53p 74LS670 150p
74LS28 25p 74LS123 70p 7415197 53p
741530 14p 7415125 30p 7415221 65p
74LS32 16p 74LS126 30p 74LS244 190p
74LS837 20p 74LS132 46p 7415245 260p
741538 20p 7415136 35p
LOW PROFILE DIL SOCKETS BY TEXAS
8 Pin 13p 18 Pin 25p 24 Pin 33p
14 Pin 14p 20 Pin 27p 28 Pin 43p
16 Pin 16p 22 Pin 28p 40 Pin 53p
LIGHT EMITTING DIODES
0.122" Price 0.2" Price
RED TIL209 13p RED TIL220 15p
YELLOW TIL212 22p YELLOW TIL2241 20p
GREEN TIL232 20p GREEN TIL243-1 20p
VERO PRODUCTS VEROBOARD PCBs
Veroblock Breadboards 320p 0.1"" Copper Clad
Vero Wiring Pen 270p 2. 5B 57p
2 x Spare Spools 83p 2 5'%x3.75" 48p
Spot Face cutters 85p 2 54x17" 180p
Pin Insertion tool 3.75"x5" 64p
for 0.052"' Pins 115p 3.75"x17" 220p
for 0.040" Pins 115p
Terminal pins 0.052" full pin Terminal pins 0.040" full pin
per 100 39p per 100 . 37p
per 1000 390p per 1000 360p
CALCULATORS
Texet 1500 £3.75 Brain Wave £7.70
Texet 1800 £6.40 Trader £9.00
Scientific 2001 £7.25 LCD 300 £9.40
('Phone for details)
ELECTRONIC GAMES (No TV required)
BLIP. — Tennis Game S £9.00
COMPUTE-A-TUNE . . £15.00
CODE NAME SECTOR. — Submarine Pursuit Game £16.95
INTERCEPT. — With sounds and lights of a fighter plane attack £15.85
DIGITS. — Match your wits with a computer £12.95

UFO MASTER BLASTER STATION. — Guide you'missile and destroy the
UFQ which may change course or even disappear!

£17.50

ROMANE ELEGTRONICS

64 Newlyn Drive, Sale, Cheshire. M33 3LE

Tel

.061-962 2606

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980

Holy Messages

Before vicars all over the coun-
try start sending me details of
forthcoming church bazaars
and bring and buys, we have
not started a religious corner in
News Digest.

The holes are microscopic
perforations in polyethylene
cable insulation and the
messages are telephone calls.
BICC Ltd are using millions of
microscopic holes in cables to
improve the quality of
telephone calls. For their next
trick . ..

The holes in the insulation

help to reduce the loss of signal
strength and also make the
cables lighter and easier to
handle. They can’t be any old
holes; they must be of the right
size and properly distributed
within an impermeable outer
layer. A greater concentration
of smaller holes is located next
to the wire itself.

During research and deve-
lopment of the system and
commercial production techni-
ques, BICC have been using a
stereoscan scanning electron
microscope from Cambridge
Instruments. The photograph
shows the cell distribution in a
celiular polyethylene telephone
insulation.

Wat Probe

What do you give the man who
has everything? If he’s an elec-
tronics nut, you could solve
your present problems with this
month’s special offer from
Watford Electronics.

They are offering ETI readers
the 3300A logic probe kit at the
give away price of £14.50 +
VAT — but only during the
month of December. .

As you can see, the probe,
with its protective cover, comes
complete with power leads, a 16
pin IC test clip and a push-on
spring hook. They even supply
a smart pouch to tuck the
trusty tester away in.

The 3300A logic probe kit is
available at the special offer
price, only to ETI readers and
only during December, from
Watford Electronics, 30/35
Cardiff Road, Watford, Herts.
Mention ETI in your order.
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i ' ) l ) l 1 TRANSISTORS
p

AC125 20 BC213L n BFR79 28 TIP29C 60 2N16718 215
= - 5 < < AC126 20 | BC214 9 BFREO 28 TIP30 a7 N2160 350
D ROAD, W ORD AND AC127 20 | BC214L 10 BFRB1 28 TIP308 64 2N2217 a3
A ORDEFR A " . AC128 20 | BC3078 20 BFR98 108 TIP30C 65 2N228A 34
AC141 38 | BC308 13 BFXB1 as TIP31A 52 | 2N2219A 22
B atford 40588/9 AC142 24 | B8C327 15 BFXB4 26 TIP3IC 8 2N2220A 26

Al '

LL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS | acy)s o i s 12 Bra gl WLt s gl &
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ | acvis 40 BC441 38 BFX87 28 TIP33C 106 2N2303 45
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL | ACY19 40 8C461 36 BFX88 28 TIP34 85 2N2368 21
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY | ACY20 g0 | 5oz 25 BFYS0 2 TIP34A 8s 2N2369A 15
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS 2 A Beofr 38 14 oY1 o T R T R 2245 S 2
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. Aoy a0l H coar 1z Y| Bevs2 20N R NEIs AR BT | Bz aea iR 0

ACY28 40 [ BC548 12 BFY53 2 TIPISC 220 2N2646 a8

A
VAT Export orders no VAT. Appilicable to U K. Customers only. Unless stated otherwise, all Agi? g &c;g’ggc :: ggg‘: g g’p’ggé ;:g ;:g;gz gg
prices are exchusive of VAT. Please add 15% to all prices. ACY44 39 BC557 15 BRY39 39 TIPA1A 63 2N2905A 22
Wa stock thousands more ftems. It pays to visit us. We ituated behind Warford Football G d. 20149 0 Beos8 20 BSX20 18 IRLIB & 212906, 22
Nesrest Underground /BR Station: Watford High Strest, Open Monday to Ssturday. Ample Free Cas | D161 a2 ), BCESO 20 BSX26) 44 ies28 fod 2H2S0T/ 22
Packing apecd avaiabie; s s | bovas s | Butos  1a0 | Ttay e | omowe 10

80 N
POLYESTER CAPACITORS: Axial lead type AF115 50 | 8Cva0 8 8U205 190 TIP2955 65 2N3011 2
400V: 1nF, 1n5, 2n2, 3n3. 4n7, 6n8. 10n, 15n 9p; 18n 10p; 22n, 33n 11p; 47n, 68n 14p; 100n 17p; | AF116 50 | B8Cv42 a8 BU208 228 TIP3055 60 2N3053 20
150n, 220n 24p; 330n, 470n 41p; 680N 48p; 1 F 64p; 22 B2p AF117 50 | BCY70 15 E5567 85 TIS44 as 2N3054 55
160V, 10nF. 13n, 39n 100n 1508, 220n 11p; 3300, 170m 19p; 680n. 14 F 22p; 2.2,F 32p; 4.7,F 38p. | AF118 55 [ BCY7) 20 MDB001 158 1IS45 as 2N3055 a8
1000V 10n. 15n 20p; 22n 22p; 47n 26p; 100n 38p; 4700 53p; 1F 175p. AF139 350 BOY72 20 MJ491 160 TIS46 as 2N3108 32
POLYESTER RADIAL LEAD CAPACITORS : 250V: "ULTRASONIC g w2 25 M2 & ns% = gy X3
AF186 s0 | BC124 15 MJUE340 54 TIS91 24 2N3663 26
10n, 16, 22n. 27n p; 33n, 47n, 68n, 100n 7p; 150n 10p; 220n, TRANSDUCERS
AF239 a2 | Bo1mt a5 MJUE370 58 X107 12 2N3702 1
330n 13p, 470n 17p; 680n 19p; 1» 22p; 145 30p; 24 2 34p. 40KHz 350p pr. AS221 60 | BDI32 a5 MUE371 50 X108 12 2N3703 1
ELECTROLYTIC CAPACITORS: Avial load type (Values are in 4F) _ 500V: 10 80p; 47 88p; 250V: 100 | 5C107 104} 80/ 33 fIES20 65 ZIX109 &L 2N3701 S
85p;63Vi0.47,1.0,15.22 33,47, 6.8,8, 10, 15, 22 8p; 47, 32, 11p; 63, 100, 27p; 50V; 60,100, | 5C1078 10 J BD135 38 (eS8 13 N30
220, 25p; 470, 32p 1000, 50p; 40V: 22, 33, '8p; 100, 12p; 2200, 3300, 85p; 4700, 98p; 38V: 10,33, | BC108 O[] EEBD136 a0 MgIr 2055 QO [ #1XI01 i 2RSTOC
7p; 330, 470, 32p; 1000, 50p; 25V: 10. 22, 47, 6p; BO, 100, 160. Bp; 220. 250, 13p; 470, 640, 25p; | B8C108B 10 | BO137 e LofEed ) | GEEX 20 dby
1000, 27p; 1500, 30p; 2200, 45p; 3300, 82p; 4700 74p; 18V: 10, 47, 68, Tp; 100, 125, 8p; 220,330, | B8C108C 12 ¢ BD138 50 MEEL02 SN oS B | I ZVCOTR 25 ZHI700 S
14p; 470, 16p; 1000, 1500, 20p; 2200, 34p; 10V: 100, 8p; 640, 12p; 1000, 14p. G109 10} [peni39 50 MEEI 05 S s R 2100 2N3709 S
TAG-END TYPE: 450V: 100, F 180p; 70V: 4700, 165p; 64V: 3300 130p; 2500 96p; 50V: 4700 180p; | ©C1098 12 | 80140 36 MEEIOTII 56 1 7O S 14 B NS 710NN S
3300 108p; 2200 99 BC109C 12 { 80144 198 MPF105 38 X326 a0 2N3711 12
05p; p; 40V: 15,000 389p; 4700 120p; 4000 92p; 3300 93p; 2500 85p; 30V: 4700

25V 6400 1085, 4700 8 BC114 20 | 80145 198 MPF106 40 ZTX341 20 2N377T 275
20p: p: 470085p; 3300 Mp; 2200 80p. 8C115 20 | 80205 110 | MPSa0s 25 ZTX500 15 N3772 195
TANTALUM BEAD CAPACITORS | POTENTIOMETERS: Rotary, Corbon, | COMPUTER TS BC117 20 | eo3rs 8 MPSAO6 25 ZTX501 15 2N3773 288
35V: 0.14F, 0-22, 0-33, 0-47. 0-68, | Track. 0.25W Log & 0.5W Lin. 4700, | 2102-2 225 | Bcng 28 | 80434 a2 MPSA12 42 X502 19 2N3819 22
;ig,lziz;F“a\}a,,zzFe:g zsvh: 1-5.10. sson 1KQ & 2KQ (Linear only) Smgle §H; , 198 gg::g ;g BO517 85 MPSA55 25 ZTX503 15 2N3820 45
:1-5. 18V 104 F 13p each. ang I b 250 BD695A 65 MPSAS6 25 ZTX504 25 | 2N3823 95
16V: 15, 2228p. 47, 100, 220 40p. sxn 2M0 Single Gang Log & Lin. 17, 2114 as9 | BC143 30 | BD696A 65 MPSUD2 58 ZTX531 25 2N3866 90
10V: 15, 22, 33, 20p; 100 38p. 6KQ-2MQ Single Gang D/P Switch 68p | 2708 675 | 8C147 8| sris [ MPSUOS B0 ZTX550 25 2N3903 20
6V:47, 68. 100 30p; 3V: 100 20p. 6K(1-2M(1 Double Gang Log & Lin  78p } 27L08 995 BC1478 10, BF154 28 MPSU06 56 | 4031 60 2N3904 18
- . 2n €24 | BCi48 8| Briss 29 MPSU52 65 40313 125 2N3905 18
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 4116-16 1025 | BC1488 10/} Br167 £ MPSU55 55 40315 55 2N3906 17
100V: 0001, 0002, 0005. BOT4F 6p | 0-25W log and linear values 60mm 4047 750 | BCr48C 10 | 8F73 25 MPSUS6 60 40316 85 2N4037 52
0-015, 0-02, 0-04, 0-05. 0.0564F 7p | 6K0.500K0 single gang 60p | 6502 995 | BC149 8| er77 24 0c26 170 40326 52 2N4058 17
0.14F, 9p.0-2 11p. 50V: 0.474F 12p | 10KO-500K0) dual gang 80p | 81595 125 | BClasC 10 | Br178 25 0C28 150 40327 82 2N4061 17
Self Stick Graduated Bozels 25p | 811596 126 | BCIS3 27 | sFi179 30 0C35 130 40347 80 2N4062 17
e e D oo 5 811597 135 | BC154 27| er180 35 0C36 130 | 40348 105 N8172 28
0-015,F. 0-022,F, 0-033F Sp | PRESET POTENTIOMETERS PUESHA S o Bt bl b 3 0cas w | oo 43 FvAF I
0.0874F 5p.  0.1yF. 0.24F .,p 0.1W 500 —5MQ Mniature Vertical - ’ 1 a8 ! a5 ! 70
& Horirontal 7p | A¥52376 920 sci59 1| BF1%6 12 0ca3 55 40362 ag 2N5305 a0
SILVER MICA (Values in pF) 3-3, 0-25W 1000—3-3MQ horiz. larger 10p | MC1488 B5/||NEC160 42 } BF197 14 ocaa 3 0408 70 ZNS457 0 12
o R S on A Gl B IR Bl 105 | MC1489 90 | BCi167A 11 [ sFi98 18 ocas 28 40594 90 2N5458 2
8285, 100, 120150 220 9p cach MC14411 695 | BC168C 12 | eF199 18 0c70 28 40595 98 2N5453 32
250, 270, 300, 330, 360, 390, TR = B o B on MC14412 1080 | BC169C 14 | BF200 32 oc71 28 40603 65 2N5485 35
470, 600, 800, 820 169 cacn | Minatore rhon Stetaon o, 0% Carbon | Mka027.2 470 | 5C170 18 | BF224a 18 0C72 as 40673 68 2N5777 a5
1000, 1200, 1800, 2000 208 each . MK4027-4 350 | 8C172 11 | BF2a48 30 oc74 55 2N697 25 2N6027 a0
RANG MK4116-4 1025 | BC177 18 | BF256 80 0c75 a5 2N698 aa 2N6109 50

POLYSTYRENE CAPACITORS: Y e 7EM VA!‘- 1-99 100+ | mk4118-4 2099 | BC178 17 BF256A 50 oc76 36 2N699 54 250234
10pFto InF 8p; 15nFrod7nf10p | ¥ 2284.7M  E24 %: :: RO3.2513 5o | 8C179 18 | BF2568 50 0c77 76 2N706A 19 3N128 12
MINIATURE TYPE TRIMMERS IW 220-10M E12  5p 4p 4 chgﬁggf 12;3 Sggg : §F§§§ g 833;3 : 533?3 1(9)
2.5-6pF: 3-10pF; 10-40pF 22p | 2%Metl Fim 100-1MR  6p  4p TMS4036 250 | BC184 9 BF259 30 0cs3 a8 2N930 o
5-25pF  5-450F, 60pF: 88pF 30p :3‘6045W5'0-1M E24 8p Bp TMS4039 250 BC182L 10 | B8Fas51 20 ocsa a 2N1131
COMPRESSION TRIMMERS . nof"r;fi:;w"les to Resistors of each | TMS4045 1083 BC183L 10 BF3361 35 0C140 110 2N1132
3.40pF: 10-80pF. 25-190pF 30 e values ;gngggyz om :;5‘ ggg;L 10 BF594 a0 oc170 85 zmgoa
700.500pF 48, 40012 - A 0 1 28 | 6F595 38 oc171 75 2N1304

oF asp SOpF 539 THERMISTORS: VA1034, 1039, | 280CPU4M 1099 | 8C212 9 | BFR39 25 0C200 85 2N1305
GAS & SMOKE DETECTORS - 1040, 1055. 1056. 1058, 1066. 1067, | 780 P10 860 BC212L 10 BFR40 25 TIP29 43 2N1613
TGS 812 & 813415p; Socket 26p | 1098. 1100 24peach. | 280CTC 595 8C213 ? BFR41 28  TIP29B 56 2N1670
JACKSONS VARIABLE CAPACITORS | pIODES |BRIDGE LINEAR ICs | 1CM7555 89 | NES67V 170 JTTYL 74| 7491 so | 74185 80
Dislectric 2 365pF with slow - 3 D130 452 74188 275
o i 702 75 NE570 375 7492 30

100/300pF  160p motvon Drive  345p | aat1g 18| RECTIFIERS| 500, o 35| LF3s6 98 | nes71 az0 | (TEXAS) 7493 28 | 74190 a5
500pF 185p  00208/176 285p faaz1s 15 " 709C8pn 35 [ M10 325 | RC4136D 120 | 7400 11 | 7494 as | 74191 45
6:1 Ball Drive withsow {ayio0 24 ‘fff‘?&a”) 5| 70 = 87 | M301AP 30 | sap1024a 1380 7401 11| 7495 a8 | 74192 as
4511/DAF  115p  motiondrive  385p lgv125 12 1A“|Dg 2 72314 pin 38 | LM308T 110 | 563402 295 |7402 11| 7408 a5 74193 45
Dial Drive 4103 CB04-5pF: 10: 15 BY127 12 1A"2oox ;: 733 a9 | w31 98 | SN76003N 170 [ 7403 12 { 7497 1§ | 74194 40
6:1/36:1 650p  25: 50pF 1750 1cRO33 157 | 14,400V 28 | 731 8pin 17 | tmM318s 195 | SN76013 170 | 7404 12 | 74100 85 | 74195 40
Drum 54mm  30p 100, 150pF  285p | Oag 75) 147600V 34 | 741705 35 | LM324A 68 | SN76013ND 130 | 7405 13 | 74104 62 | 74196 a5
01-3650F  245p L 3x310pF  595p {ona7 12 3 g (M339 70 | Sn76018 74 241 74197 a5

2A/50V 38 Cldpn 70 148 06 23| 74105 62
002365pF 275p _ 00-3x25pF  430p 1 0A70 12| 34,100y a4 | 748CBpn 38 | LM348 90 | sN76023 170 | 7407 30 | 74107 20 | 74198 80

RF CHOKES 0478 15| 5a/200v 48 | 7538pin 150 | LM349 125 | SN76023ND 130 [ 7408 13 | 74103 30 | 74199 000

14H.27.10.22. 33.47.100. 200 470 |OA81 15| 74, 400v 53 | 810 159" | M379 375 | SN76033N 175 | 7409 14 | 74110 54| 74220 120

750, 1mH. 2.6 510 I5peach | 0AB5 18| 2a7500v 65 | AY-1-0212 580 | LM380 B0 | SN76115N 215 | 7410 14 | 74111 60 | 74221 132

43mH. 100 60p omch | 0AS0 7| 4a7100v 72 | Av-1-1313A 660 mgg;N 13e.|sN7e131 110 7417 14 | 74116 150 | 74246 ;g:

e e} 0AQ1 7 AY-1.1320 31 SN76227N 115 [ 7412 17 | 74118 70

VEROBOARD 0.t 015 0.15 |0A% 8 f,ﬁf 288‘6 ;3 AY.1.5050 19(5: Lm386 99 | 5N76477 225 [ 7413 21 | 74119 10 | 74248 240

(oopper clad) plainy 104200 9] 4A/600v 105 | AY-1-5051 145 [ LM387 150 | SN76660 90 | 7414 30 | 74120 79 | 74249 204
2% x 3" 39p 2ap | 0A202 8| 4a/800v 120 | AY-16721/6 195 | LM389 93 | srg629 295 | 7416 26 | 74121 25 | 74251 125
2% X 5" 5Sp 50p  31p |IN014 4| oA dobe 79 | AY31270  sag | LM1458 50 | TAAS60 50 | 7417 26 | 74122 371 | 74265 63
3% x 3% 55p 50p iN916 5| ga/200v 78 | Av-38500 390 | LM3900 80 | TAA50 320 |7420 14 | 74123 35 | 74273 320
3%xE" 620 67p  43p | IN2001/2 5| gal400v 85 | AV-51224a 260 | LM39OON 70 | TAA621AX1 228 | 7421 29 | 74125 33 | 74278 220
2%x 17" 169p 135p  92p |iN4003 6] gyi1g4 v g‘ AY-5.1230 aso | LM3811 125 [ TAA661A 185 | 7422 19 | 74126 31 [ 74279 119
3177 218p 180p 120p | IN4004/5 6{ vm18 D AY-51315 560 | LM3N4 220 | TAA700 353 | 7423 17 | 74128 60 | 74283 173
A%ux 17" 280p — 183p | IN4006/7 7 'L40 | 513174 e30 | LM13600 125 | TaDi00 159 | 7426 16 | 74132 42 | 74284 385
Pktof 36pins  20p DIP Board  268p | IN4148 4 AY.52376 980 | M252AA 760 ] TBA120S 70 | 7426 25 | 74136 60 | 74285 385
Spot face cutter  B5p INs404 17| ZENERS AY-53500 510 | M253AA 795 178A5400 220 | 7427 18 [ 74141 42 | 74290 125

VQ Board 90p | 1544 20| Range 2V7 1o AY.53507 415 | MC663 275 | 1BAS50Q 330 | 7428 35 | 74142 169 | 74293 150
Pin insertion tool  120p 3A/100v 15 | 39V 400mw AY.5-3600 1090 | MC1204 000 | 18A641-A12 7430 15 | 74143 250 | 74298 185

SBoard 1270p [ 3A/400V 20 8peach | AY-540070 650 | MC1301 79 |BXorBX11 250 | 7432 15 | 74144 250 | 74365 128

EURO BREADBOARD 530p | 3A/600v 27| Range: 3V3 1o AY.58100 735 | MC1303 88 | 18A651 180 | 7433 a0 | 74145 52 | 74366 118
VERO BREADBOARD 340p | 3a/1000v 33V 13w CA3011 100 | MC1304P 260 | TBABOO 90 {7437 17 §74147 110 | 74367 115

VEnO WG PEN x 15p each | CA3012 150 | MC1310P 175 | TBABIO o5 | 7438 17 | 74148 8o | 74368 124

T Lo Spi 3 |fnwe 8 ERE R A5 5 ImE 8

Spare spool (wire) 80p Combs 7p each NOISE ¢ ey o MCia00. o9 Toaomoa a0 [J4a2 S [340% 3|79 10

FERRIC CHLORIDE zs) 180 S R.s CA3023 170 | MC1596 000 |1ca270Q 220 | 7443 80 | 74154 60 [75150 120

b bag Anhydrous 98p + 3 Thyristors | cazooea 8o | MC3302 000 |1cad65 120 | 7442 B0 | 74155 45 [75450 84

bag Anhydrous 95p + 35p P&P VARICAPS| | 6420 CA3035 240 | MC3340P 120 frpatops 290 | 7445 80 {74156 45 | 75451 70

DALGETCH RESIST PEN + spareup78p | mvamiis [0 52700V 301 5038 310 MC3%60P 120 f1Dajoos 310 | 7asc 85 |7a157 36 (73452 70
COPPER CLAD BOARDS gat0z |28 | 0,8A200v3s A oa o0 | MC3a03 135 {gﬁlggi H ;:44; b ;::gg "5“5) 75491 89
Fibre Single- Double- SRBP i 5A100v 32| CA3045 350 | \JEM7B0 205 75492 84

P g5 | BBIO4 40§00 CA3046 7 TDA2020 320 | 7450 16 [74161 55

Glass sded  sided  96"X85 BB105B 40 O0NgR30 MFCB040 97 [yios1CP 76 | 7451 16 | 74162
6”x6" 750  90p  BOp 5AB00V 43p | CASMME 210 { Gugnon  ggo | 1H08 =l74L
ert 1 e BB106 40 ) ga300v 48| CA3075 175 | MK00203 850 ImosacP 125 [ 7453 16 |74163 55

: 8A500v 58 | CA3080E 70 TLOGACN 198 | 7454 16 {74164 60 |74L00 65

SOLDERCON PINS HEADER PLUGS TRIACS |sagoov  8s | CA3081 190 m"s%%%" gg: TLO71 75 | 7460 16 |74165 60 | 130 70

100 50p; 5002009 14pin35p;  16pn 398 |  3a200v e | 12A100vazp | CA308S 95 | MMS303 635 Itioroce 125 [ 7470 23 |74166 75 |La7 599

0 12A300V 56 | CA30896 210 T074CN 189 | 7472 23 [74167 150 175 298

DIL SOCKETS EDGE ATy 20 Ti2a500v 92 | CA3090aa  39s, | MMS7160 620 | Tiogice 52 | 7473 19 |74170 95 |(85 525

(TEXAS) Low Wire | CONNECTORS: IOV 5% | 12BoOV 120 | CA3123E 200 | NESIS 80 | 1i082cP 96 | 747a 20 |74172 350 [1121 150
prof. Wrap | (Doubie type BAgggg‘:: BT106 150 | CA3130 30 :E?.lgx 210 f1083CP 105 | 7475 25 |74173 g5 |ui23 " 49s gg " gg; 132

8pin 10p  25p 1 .156 CA3140 70 TLOBACN 130 7476 22 j74174 50
1apin  12p  35p | 2x10 way 35,, 12a100v 6o | BTI16 150 | i0otn0 g8 | NEsaa 185 | uaa170 198 | 7480 a0-|74175 55 [94G 90 38 1258 110
16pin  13p  46p | 2,15 way 120400V 70 | ricas 22| (CL7107  ays | NESSS 20 | uaa180 198 | 7481 70 |74176 50 91 1041259 160
18pin  16p  52p | 2x13way 115p 1;0,, 12A800V 115 TI€45 25§ (Claosscc 335 | NESSE0D 80 [ 7N414 90 | 7482 a0 |[74177 as {74500 60 | 92 89 1261 450
200n  22p  65p | 2x22way 130p 135p | 16AT100V280¢| (-5 B8] 7208 1150 | NES6O 325 | 7N424E 130 | 7483 a9 |74178 60 [504 73| 93 B9 | 266 o2
220in  25p  70p | 2425 way 149p 160p | 16A400v 105 | SUCERD 12T cM7215 1080 | NESO! 395 | 7N426E 415 | 7484 8o [74179 o000 |S132 350 | 95 116 1273 244
24pin  36p  78p | 2x30 way 170p 16A500v 120 | 2N S| icm721680 1950 | NES62B 410 | 710234 200 | 7485 70 [74180 s0 |S138 250 | 96 116 |275 250
28pin  39p B v 235 N 425 4 S158 524 q

8pin  39p B85p | 2,36 way 18dp 252500V[23) ICM72168 1850 | NES64 ZN1040E 685 | 7486 16 {74181 118 L7 1279 =
36pin 105p | 2u40wey 210 — | 25A800v 295 | DIAC ICM7216C 1950 | NES6SA 120 7489 130 (74182 35 |S188 210 109 §51283 192
40pin  50p 109p | 2x43 way 232p 728000 120 Js72 20 ] 1cM7217A 790 ] NESE6 180 7490 30 |74184 135 JS183 158 ] 112 S5 1290 128
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THE DIGITAL FREQUENCY METER with a Difference

WATFORD ELECTRONICS

B * 0-150MHzin 5 ranges.

° Large 8-digit display for high accuracy
Period and time interval facllity
* Unit counter up 10 99,999,999

g

* 10MHz crystal timebase

- * Hold and reset buttons plus built-in PSU.

All these fealures and more for less than half the price of an ordlnary frequency meter. The
DFM 2000 has all its components including the displays, switches and transformer mounted
on one double sided PC board. Assembly is simplicity itself especially since interwiring has
been eliminated. This is a high quality design and will make a truly professional digltal

frequency meter that any constructor will be proud to own.

NEWS: Digest

Price: Only £64.50 Kit (P&P 65p).
Ready-built and tested £74,50
Probes: Optional extra £8,75

— SLIDE 250V:
TOGOLE 24 250V WAL 135
OHIO SUPERBOARD II o 260 | 1ADPOTc/owr 150
Y2A DPDT 13p
Only £188.00 orst o 1 Soezunr 209
Yes, we are now selling this popular single board 4 pole on /oft 5‘9 PUSHBUTTON
microcomputer at the giveaway price of £188.00. Due Spring

to the recent devaluation of US Dollar against £ Sterling,
we have been able to purchase Superboards at lower
price. Naturally. we wish to pass this price advantage on
1o our customers. Superboard |l is supplied fully
assembled and tested to British TV spacification. Also
included at no extra cost 4 manuals and a Cassette with
programmes. Requlres + 5V at 3A and a Video Monitor
or TV with RF Convertor 1o be up and running. (Data
sheet supplied. We can also supply the RF Convertor
and Power Supply in Kit form or ready-built).

8K Microsoft BASIC in ROM. 4K Static RAM — on
BOARD expandabie to 8K. Full 53 Key Keyboard with
Upper /Lower Case & User programmability and a lot

loaded
SUB-MIN TOGGLE SPST on/oft 60p
SP changeover  58p SPDT, c/over 85p
SPSTon/oft 54p DPDT 6 Tag 85p
SPST biased 85p

OPDT 6tags  70p m:r"‘"l‘m”::
DPODT centre off _79p Pushto Make  18p
OPOTBiased  115p | puipio Meke  78p

RAOTARY: Make your own multiway Switch,
Adjustable Stop Shatting Assembly. Accom-
modate up to 6 Wafers 75p
Mains Switch DPST to fit 4p
Break Before Make Waters. 1 pole/ 12 way.

more See it for yourseif. Continuous demonstration on
at our retail shop.

Specially designed attractive fibreglass case (VDU Unit
can be mounted on it} £26.00
Power Supply Kit with RF Modulator

Extra 4K of RAM

£21.75%
£€35.00

2p/Bway 3p/4 way. 4p/3 way. 6p/2 way

Spacer and Screen

ROTARY: (Adjustable Stop)
1 pole/2 t0 12 way. 2p/2 10 6 way. 3
pole/2104 way, 4 pote/2 10 3way  41p
ROTARY: Mains 250V AC. 4 Amp 45p

a7p
Sp

Pocket
Companion

Not just an electronic dictio-
nary or a translator or an
appointments diary or an ency-
clopedia, but something of all
these rolled into one, the
‘Brainbank’ is hailed as the
world’s first pocket information
centre and language
laboratory.

Brainbank is programmed via
a series of interchangeable,
plug-in memory cells, so you
have virtually unlimited infor-
mation storage possibilities
(armed with a bucket full of
memory cells).

Each language cell, which
contains 32K of ROM holds
about 1200 of the most common

words, stored individually and
in groups of up to fifty in cate-
gories such as travelling and
food. The program also includes
short phrases, automatically
corrects spelling errors and ex-
plains words with double
meanings (with its double en-
tendre chip?).

The information centre’s
heart is a Mostek 3870 micro-
processor. Memory cells are
currently available on diet and
nutrition, first aid, taxation and
a thesaurus. New cells will be-
come avaijlable every month, A
custom cell service is also
available.

Brainbank will cost around
£150 plus £20 or less for each
additional cell. We will tell you
more about this little marvel,
when we can get hold of one to
play with.

CRYSTALS TRANSFORMERS (Mains Prim. 220 240V}
100KHz 323 | 606V;9.0.9v, 12-0-12V 100m osp ALUM. PANEL
455KHz 383 | 3VA:0-6VO-6V(PCB mOunnng) op | BOXES METERS
TMHz 323 1 BVA: 6V-5A BV. 5A; 9v-4A 9V-4A 12v 3A "WITH LID
1.008M  395.| 12V-3A 16V. 25A 16V 25A 5p ESD)
Yoo a3 | 12viasvir 3a 45V 3A. 6V.1.2A 6v.1 2 3ax1 54 | 80xd6x
1 6MHz 323 12V.6A 12v-64; 15v- 44 16V:-4A; 20v-3A | 2vexSvanive” (3,55’8'"A
1.8MHz 323 20v-.3A 220p {20p pép) 72 106 a
1.8432MHz 362 24VA: 6V-1.5A 6V-1.5A; 9V-1.3A 9V.1.3A; Axdx1%" 72 0- »
24576MH; 382 | 12V-TA 12V-1A 15V.8A 15V-8A; 20V-6A | v 70 | 05000
3.2768M 323 | 20V-6A 290p (45pp&p). | axsux1%” 88 | oot
357954M 195 | SOVA: 6V-4ABV-4A GV-2.5A0V-2.6A: 12V.2A | 4.2vx2” 72 o
2000MHz 280 | 12V-2A 15V-1.5A 16V.1.5A; 20v-1.2A 20V- | 6eaup: o8 | O-10mA
4032Mh; 323 | 1.2A 25V.1A 25V.1A. 30V-8A 30V..8A Gax2 108 | 350mA
4.433619M 135 350p (50p pkel. | 7xsx2ne” 145 | 0100
5 OMHz 356 | J0OVA: 12V-4A 12V-4A. 16V-3A 15V.3A Bx6x3’ 185 | 0500mA
5 185M 323 | 20V-2.5A 20V-2.5A; 30V-1.5A 30V-1.5A: | 10,73 210 | O1A
6.5536M 200 | 40V-1.25A 40V-1.25A 50V-1A 50V-1A 650p | 1oxavesa” 175 | 22
7.680M 323 (60p p&p). (N.B. p&p charge to be added above 12x5x3" 215 gg{)’x AC
8.86723M 323 |- ournormal postal charge.) 12x8x3" 265 0'300\, AC
9.375M 323 s
18 oww: 323 VOLTAGE REGULATORS W
10.7MHz 3 03 + ve h
12MHz 392 5v 7805 14sp 7905 220p OPTO Pk
14.3181MHz 300 | 12y 7812 1asp 7912 2200 | ELECTRONICS
18MHz 323 1 15v 7815 145p -1 ¢
18432M 323 | 15y 7818 14sp Epslemnities plax3enilag
20 0MHy 333 TIL209 Red 13 0-50,A
27.648M 123 1A T0220 Piastic Casing TIL211 Grn. 17 0-100,A
A 3 SV 7805  65p 7905 75p | TIL212 Yel 18
L OMHz 23 0-500pA
100 GOMHz 323 | 12V 7812 esp 7812 75p | TIL220 2 Red 14 595p each
z 15V 7815  65p 7815 75p | 2 Green. Yellow "
ET! Projects: 18V 7818  65p 7918 75p | or Amber
Ports available | 22V 7824 85 Square LEDs, Red. 7 S Displays
for: Click 100mA  TO92 Plastic Casing Grn., Yel 36 TIL307
Elirmi SV 78L05 30p 79105 65p { TIL32InfraRed 58 TIL312 3"CA 106
imanavar 6v 78162 30p = 313 37 CC 105
DFM2000 8v 78182 30p — fLs400 285 TILI21 §"CA 115
Frequency 12v 7812 30p 79112 65p | OCP71 120 TIL322 5" CC 118
Meter, 15V 78116 30p 79115  86p g:Péf 63 DL704 3 cC 99
OMS00, Mook 170 Lm3zz 2700 | SNES), 4 DUra oA 180
Audiophile LM30SH 140p  (M723 38p FND357 Red 120
Amp, 60W LM309K  135p «  TAA550 Sop ISOLATORS 3" Green CA 180
LM317K  350p  TBA62SB 95p "
Amplifier Ve iL74 48 6''GreenCA 225
s Send |\ K 550p  TDA1412 ~ 150p |7y 117,2 85
SAEpis 5p | LM3sn aaen  oncires P e B WA 2k
T i) ) o |TL117 110 LCD 4 Digit 975
293 1281 4006 68 | 40456 145 | 4097 372 | 4515 185 | 4549 375
295 185 | 4007 15 | 4046 66 { 4098 99 | 4516 52 | 4563 398
298 168 | 4008 56 | 4047 87 | 4039 145 | 4517 382 | 4554 150
324 240 | 4009 30 | 4048 58 | 4160 78 | 4518 63 | 4555 a5
325 290 | 4010 27 | 4049 28 | 4161 78 | 4519 55 | 4556 2
326 294 | 4911 18 | 4050 33 { 4162 78 | 4520 63 | 4557 365
327 286 | 4012 14 | 4051 a8 | 4163 78 | 4521 228 | 4558 108
347 148 | 4013 35 | 4052 a9 | 4174 82 | 4522 149 | 4559 375
348 186 | 4014 55 | 4053 4175 90 [ 4526 65 | 4560 210
352 228 | 4015 63 | 4054 110 [ 4194 90 | 4527 83 [ 4561 65
353 228 | 4016 25 | 4055 4408 870 | 4528 82 | 4562 375
365 65| 4017 80 | 4056 110 | 4409 670 | 4529 145 | a566 155
366 65| 4018 60 | 4057 1650 | 4410 670 | 4530 85 | 4569 180
367 65| 4019 321 4059 480 | 4411 695 | 4531 135 | 4572 26
368 66 | 4020 70 | 4060 90 | 4412F 1250 | 4532 67 | 4580 595
3 180 | 4021 52 | 4061 1200 | 4412v 1050 | 4538 575 | 4681 297
374 180 | 4022 50 | 4062 995 | a415F 520 | 4536 365 | 4582 130
378 160 | 4023 14| 4063 110 | 4415V 390 | 4538 142 | 4583 75
77 212 | 4024 a5 | 4066 4419 280 | 4539 105 | 4582 63
a7 184 | 4025 15 | 4067 280 | 4422 426 [ 4541 135 | 4585 105
379 215 | 4026 100 | 4068 15 | 4433 780 | 4543 155
384 86 | 4027 35 | 4069 15 | 4435 540
ggg ;gg 4028 50 | 4070 15 | 4340 1275
4029 54 | 4071 15 | 4450 260
395 218 | 4030 50| 4072 18 | asm1 220 ILP MODULES
ggg g;: 4031 150 | 4073 15 | 4452
4032 7 1 a4
399 230 4g§3 95 3872 5; :Aggf, ;;g Full range of these fully quaranteed
445 150 | 4034 199 | 4077 15 | 4501 16 modules available from stock at the
447 144 | 4035 4078 15 | 4502 57 ILP's advertised prices.
490 180 | 4036 325 4081 15 | 4503 42
668 182 | 4037 100 | 4082 15 | 4506 a6
669 182 | 4038 108 | 4085 52 | 4507 35 | RF MODULATOR 250p
670 248 | 4039 320 Aosg 52 | 4508 195 Wideband modulator tor computers
4040 58 | 408 110 | 4510 55 0
CMOS*| 2041 60| 4003 38 [as11 g0 b
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The Thinking
Man’s Plug

Galatrek’s 13 Amp Socket
Tester, introduced in 1978, has
been such a success that they
have just introduced two new
models. The first is a six func-
tion socket tester for any type
of socket. Fit your own plug
and see from a neon display
immediately if the socket is
alright or has a live fault, neu-
tral fault, no earth, live earth

kg_‘u Wi =
3 PRASE SOC¥ET Yl;_ﬂﬁ A48 - 8

reversed or reverse polarity.
The second newcomer is a three
phase tester which instantly
indicates if phases are functio-
nal and if there is an earth.

Both testers are available
from the manufacturer. The six
function 13 ampSocketTester is
£4.50 and the three phase model
is £8.95. Both prices include
VAT and UK mainland postage.

For further details contact
Galatrek Engineering, Scotland
Street, Llanrwst, Gwynedd
LL26 0AL, North Wales.
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TRANIA

COoM

PUTER

PRODUCTS

SINGLE BOARD
PERSONAL

TRITON row

THE CHOICE 1S YOURS! ONE OF THE MOST
VERSATILE COMPUTERS AROUND TODAY

Using the Titon main PCB

as a starting block, the

single board holds CPU,

VDU, 8K memory tape 1/0,

power supply and comes

complete with case, full

keyboard, 64 graphics.

The Triton system builds in many ways to suit your
budget and requirements. All parts are available
separately. The system is easy to expand and is well
supported with comprehensive documentation.

NEW FIRMWARE OPTIONS

The Level 4.1 Triton consists of Triton main PCB
with 3K resident firmware. 1K Monitor and 2K Tiny

L4.1

New CP/M compatible disk interface for Triton.
Wilt drive up to 4 x 5% or 8’ Shuggart drives.
Single or double density or sided. Requires min. of
16K Ram. The uhtimate in flexibility and plenty of
CP/M besed soft ilable. Prices on r .

NOW ON TRITON!

* TCL* EXTENDED BK BASIC
* TCL* PASCAL COMPILER
* CP/M* DISK INTERFAGE

TCL Pescal also available to run under CP/M. £92 — on 8" disk.
CP/M is the trademark of Digital Research.
TCL is the Trademark of TCL Software Products.

L9.1

EXPANSION MOTHERBOARD
-

‘TRITON. Expand your Triton simpiy and easnly 8 SLOT
with our new 8-slot motherboard complete with & 64-way din con.

its own PSU; takes 8 plug-in Euro cards. Plug-i

8k RAM card and Eprom cards now available.

Kit complete with PSU + 1 set connectors.
Now ! — CP/M Disc Interface.

ses standard

-in

From

E50

+ VAT

CARD

Triton 8k Eprom card
Triton 8k static
Ram card kit uses

8K EPROM

kit, designed to take up to
8% 2708 Eproms {1k X 8).

Basic. Complets kit. £286 B
Triton kit with 4K Firmware in Eprom 1.5K Monitor
L5.1 and 2.5K extended tiny Basic. £294
L6.1 Triton with 7K Scientific Basic. Complete with
New d and 8K Eprom Card and 2K Monitor. £3gg
L7.1 " Triton hu:i:‘v‘i“‘gx TC; exended Basic in Eprom. Ful
[
o 0 New nr_\g. ing and ali the standard features of full £409
L&I Triton with Resident Pascal in Eprom new TCL
New Pascal Compiler in 20k on board. Includes 4K
Monitor/ Editor. A total of 24K of Firmware. £611

2114L low power 4k Egﬂleonlg £18 . .

static rams on board ss Eproms ~J [T

regulation. Memory Eproms (blank) £8 £97
e o AT :
PCB only £15. Rams £6.50.(Kit less Rams £35 FOR TRAP COMPLETE KIT VAT
.({includes all skts and components). OR 8.1 BASIC .

DPS1

$100 boards ITHACA LONSON
8k Static RAM board (;ggnnu ::3;: DEALER!
B8k Static RAM board s :

zso‘:;:bwd (2MH:‘) ) £131.26 Pascal / Z

280 cpu board (4MHz) £1853.75 Build Your own

2708/27 16 EPROM board €63.75 Pascal Micro

Prototyps board (bare board) vailel Development

Video display bosrd (64:1 6. 128U/L Ascii) £108.75 system. IEEE-

Disk controller board €1 3:.:5 $100 [l;upglsmm

K2 disk to! £56.25 using main-

Asnmb!z ‘:‘7’:"'%'"“3" Assm. £37.50 frame. b?:/ppoﬂsz s K2.

SHUGART DISK DRIVES IN e o G sk

STOCK We stock the full range of ITHACA products.

E’CB CONNECTORS TRAP! Triton resident assembly

connectors,
dmcomm. double- » language package.

’d:d PCB connectors " Links via the L6.1 monitor and new scientific basic 1o make Tnton a
e BricofuuLlse L stand slane development system. Trap is an Bk package in EPROM
22744 £320 g1z £1528 and resides on our EPROM card. Set of 8x2 708 only £80 including
25/50 £3.60 10/20 £1.50 el

28/56 £3.90 12/24 £2.00 @ EDTOR 8 BRE REFOINT

30/60 £4.15  15/20 £2.20 @ ASSEMBLER e hateorn

35/70 £4.00  18/38 £2.30 © DISASSEMBLER o

ih o B ome o oaw -
4388 £5.50 /72 £3.90 © CREATE @ MONITOR

58/108  £5.80  43/82 £4.60 ol Development System

+

COM PONENTS 74LSXX

MEMORY AND SUPPORT CHIPS (PRICES EXCLUDE VAT)

Triton software. Send SAE for list of programs available from Triton.

pnasica 98 258 SUPPORT nEss CRYSTALS e
mu n mua 2 TSI n SUUSIN 120 SNTASIM 235 1 220 zm 23 mz g U k. %n C I 309 2513 150
SN7aLSoN 20 SUASEN 190 JTASHMSH 120 SWASIITM 120 SNTALSIZMM 295 28 220 @4 120 20 000 LingS0N B 2 0 200K EY ] TMS501Y 508
A8 SOASTH 35 DNASIAN 175 SNASZIN 125 SWIASEAN 138 ] 280 21 2 7m gop UMIGL 3T g 0 e 388 Il 1208
SWTALSMN 29 SWALSTN A0 BTASISIN 85 SOAS2N 220 SWTASEN 150 o 220 2 e % o 0 106K 3150 Wiz 1290
i 246 256 200 a0 1 )
STASSN 28 SWASTSE A8 SOASISM SOASMIN 199 SNMSNSN 63 20 mn ws 78 2gp (MO H05K 150 IMX EY ) 108
SISO 28 SWASTSN 35 SIASISIN 180 TASMAN 190 SNTASXGN 85 o 20 g5 Perd URTEH A mix 150 282 10 ey
SSL0M 22 SNTALSTON 35 SNTALSISSN 125 STALIZAM 195 SWIALSNM 68 25 nee 2au S50  moms 733N 130 e 150 ASK 385 o
TE 130 o )
SUASIN 18 STASKIN 115 SNASISSN 125 UASMN 210 SNALSNON 65 -4 N @3 18 rzE e 130 M 2n ]
SWASIIN 28 SWMSSSH 1.0 SWASISIN 80 SVASMS s 175 =5 S00 @D 100 e 1200 MMM 33 e W 35 A 00
SUASIN 25 SNASIN A SNASISSN S0 SUASAT 125 SOASTN 170 s 1N00 WEN 1100 7e$M o UnNGR B 1o eeg a0 2 80
WASIM 55 SASHN 95 SWASIGN 115 LOMSEON 199 SWASYISN 72 o5 500 MR 1100 BT 1248 DOOHE T8 g 110 4 top B 1.0
WASIS 80 SVASIN 98 SNASISIN 115 STAS2EN 130 SNISITN 178 o oo &1 Lty -y~ T B N R 110 e i 0 2o
WIASISH 25 SWASON 99 SWASIEN 115 STASSIN 145 SOASYN 1% % 125 o wn 0 s A gy 1 o 2 W o
2D SNALSSHN 86 SNTALSIEM WTASEN 125 SUASTM 140 o2 1800 445 s TAN A8 gy 10 ™eU FX -~ v
WIARIN 28 SUASIAN 120 SVASIAN 150 SWALDSM 140 SNASMIN 388 e 10 33 L T T I R 136 1w 280 MM 3
AIPN 28 STASIN 175 SNIASIN 178 SMIASZSM 98 MOSBNM 5 i ') ¥ 1055 s A8 g 150 ey 2p W0 L)
29 STASIONN 3 STASIEN 175 SASSM 145 SNIASHON 180 =4 - 750 2 2% M S ey 1N 27
SO0 35 SOMSION C 30 SUASIEMN 195 Dramem 39 SHSEN 150 W 5s0 o0 700 wuEe & gy aoum 2 VARSI
SASIN 38 SNIALSIIZN 30 SNTALSIGON 1.3 SMTALSZSIN 350 SWTASMGN 1.80 AN52T6 11%0 46 app Lo » U 125 e KT 2%
WASEN 25 STASIIN A4 SASION 250 SWASNGN 0 SNASNGN 170 izl 200 LRmiwe unemie 08 A - % um ]
WASEN 2] WIS A4 SNASITE 220 DoAsTTM 1es DUASKEN 273 wim 1243 Wi Dp) 0 USIN &5 24 [ =
WS 39 UOASIZN 7 LOASITAN 113 STASTIN .78 SNALSION 180 W® 1000 20P10 1000  LNIS( VBN 85 27 CcMos 8o g
INASIN 29 SMABIZN 90 LOASTSA 105 pasew 173 STASEZM A% w8 1000 MO L [ B T 23 AN o
20 INASIZN 150 SIDASIAIN 275 POASN 1.90 STASMSK 125 ™@ AP0 1480 Ty 145 S A 36 (040N ELI- i
WALEN 25 UOANIZA 80 STASIEN 175 SOAS79N 180 SUASMI 1.3 2505 120 CT 1400 MMM 123 TUwG 140 [ )
WM 7Y LUASIEN 85 UUASINN 1T SIASZEN 190 SWASON 195 NS 180 i 225 usir 08 14 v £79
Sravm m maiie » o T o - s 10 mm ";: r=d i 16 x 2114 << only
2 X AT 17 DrAIHe 220 - .
STATAN 100 WTASIIN 40 STASIMN 199 SNALSRMN 180 SWALSEION 270 sis 1® T 1.8 8x 4116 nnly £58
TRITON DOCUMENTATION HOME COMPUTING CATALOGUE
Available separately as follows. Prices include P&P. If you're in town, visit our showroom in NEW
Triton manual — detailed circuit description + constructional Chapel Street, next to Edgware Road tube A4 size catalogue
details + user documentation on level 4-1 monitor. Basic £5.70 i We have Tritons on display plus a filled with our
L4.1 Listing + listing of 1k monitor + 2k tiny basic . ...... .. £4.20 SEL h 6! f com gneznz and latest products.
L6.1 user documentation on level 5-1 firmware ... ....... .. £1.20 compre .enswe 'f!"_ge ot comp 40p +SAE
Lg.l Listing + listing of 1.5k monitor and 2.5k basic ... ..... £5.20 accessories, specifically for personal com- ALL
L6.1 User documentation on 7k basic interpreter . . ... ... ... £1.80 uter users. Books, mags, tapes, data, cables, PRICES
Motherboard, 8k Ram and 8k Eprom constructional details £5.00 pl h ’Sh gr' P en 6 days a EXCLUDE
User Group Newsletter subscription. £4 per annum. plus much more. owroom op A\ VAT

TRANSAM

week (half day Thurs from 1.30).

v AT ALL PRICGES

EXCLUDE VAT

TRANSAM COMPONENTS LTD.
12 CHAPEL STREET
LONDON, NW1 TEL. 402 8137
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Now, complete
[l f[f)E’C Qg C'ronic MM313 Mixer

complete dlsco system 4/6 ch mono. Inc,

LED indicators, connections via phono

W sockets at rear. Bargain price, including
PSU £89.70.

The uitimate
range of speokers

We carry a gdod selection ot

high quality chassis for the DIY
speaker constructor: 12" or 15"
Bass spaakers and Dual Concentrics
Exponential horns trom £13 80,

or our tabuious Plezo Horns which
handie a 6K—20K frequency range
In any PA system up to 100W {No X
over required) and cost only £6.32
each

Ropelights ... criece oc dicos 7

metres long Muttiway connectors. 4 channel
£46.00 {inc pack of spare bulbs}

Bulgin Octal plugs and

SOCKEYS  rheres aivays hundreds of
Bulgin Octal multiway plugs and sockets in stock

o at Roger Squire’s. Each pin rated
l 6A. Periect for your Sound to
# Lignt System. P652 SOCKET.£0.69
P551 PLUG £1.72

Multlway Cables

4 core {6A) 63p/metre
S core (BA) 78p/maeire
6 core [6A) 92p/metre

Projectors  come ond ses our snscisty
selected projectors from £50.60 {Syuire Mutti-
fect 150) to £83 37 (Tutor HE DOUI
plus the widest array of projector
attachment and effacts that you'll
ever sge on continuous demonstia
tion

Turniables

Our ‘Bnswr passed Discu
experionce has enablmi

Us 10 select the best turntables
for your requiremunts. For
examale the new BSR P200
=== beltdrive ONLY £28 75

Many disco accessorles

All Roger Squire’s shops have a servica depal tment
which carries large stocks of DISCO SPARES &
ACCESSORIES

ki

ALL SHOPS OPEN TUE SAT.
LATE NIGHT WED
{UP TO 8 PM}

NEWS:Digest

Build your own 'EASY DICE' from the 5 integrated
circuits.and full components supplied, including box and
descriptive instructions G
PCB. \
Layout

R

Complete

2 @
I n T

All you need is a soldering iron
TWO DICE FACES TOUCH CONTROL

a *Self Assemble Dice £3.95 s 25pp8e
b *Ready built Dice £4.75 ows25pp8p

Over now o Fringewood Electronics Ltd
1 Hatton Court, Ipswich, Suffolk. 0473 210151

Amount enciosed £
Name

Address

r A '1
please stale amount required in appropriate box|a |D [
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Gloss in A Box

Elcometer proudly presents the
Gardner Glossard II, a gloss
meter to let you compare
shiners with one hand-held in-
strument, which holds the
optical system, digital display,
circuitry and rechargeable
battery.

The Glossgard 11 is available
in the popular geqmetries —
20°, 45°, 60°, 75°, and 85° — for
matt to high gloass applica-
tions. Testing is to international
standards. The meter has a hold

button, which, guess what,
holds the last reading on the
liquid- crystal display until you
release the button. There is also
a battery recharge light to warn
you that the battery is somew-
hat lacking in oomph.

The instrument comes in a
zip-up vinyl case, which also
holds the new precision, self-
locating gloss standard, and
comes complete with a small
plug-in mains charger.

For further details of the
Gardner Glossgard II, get in
touch with Elcometer Instru-
ments Ltd, Edge Lane, Droyls-
den, Manchester M35 6BU.

o —— =
rerate ro

Flip Flory

New from Perdix is the [EE
“Flip” vacuum fluorescent dis-
play. It has a single line of 40
characters and needs only a
single five volt supply. The high
brightness, 7X5 dot matrix
character is 0.2 in high and has
an editing cursor.

The display is controtled by
an on-board dedicated proces-
sor and interfaced via an 8-bit
bi-directional data bus for
parallel TTL ASCI11. The unit
will also accept serial data.

A unique feature is the
ECMA 7 character font set that

supplements the standard 96
character ASC11-7 set to in-
clude European characters plus
upper and lower case ietters,
numerals and symbols.

The use of an on-board pro-
cessor allows useful control
functions such as backspace
cursor, carriage return, line
feed, horizontal scroll, read
data at cursor, read data at a
specified address, etc.

The unit is designed for
limited-space, front panel
applications. In fact, the entire
assembly is less than one inch
deep (by 3’ high and 10.6”
wide).

For further information
please contact Perdix Com-
ponents Ltd, 98 Crofton Park
Road, London SE4.
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Quartz Melody Multi-Alarm Chrono
For 1980 Try this 34 Function

Count-down /(e
Timer ;30008

Can be used for a host of applica-
tions from boiling an egg to warning
you your parking meter is expired.
The timer is presettable to 23 hours
59 mins. 00 secs. in 1 min. steps
and counts down in 1 sec. steps. It
operates quite independently of the
other counters and the watch can be
in any other mode whilst it is being
used.

At the preset time the musical tone
will sound for 1 minute.

for onl

£26.95

The alarm can be set at 1
minute intervals to any time
within the 24 hour period.

A clear firm musical tone
sounds for 1 minute at the
appointed time. An automatic
roll-over to the normal timeisa
feature after the alarm has
been read. A clear indicator

"displays whether the alarm is

set or not.

_ Y MODEL M30

. e
Time Zone ( 288 1
The time zone enables you to
tell the time in two places at
once. It can be useful on
holiday or business trips. Just
programme the second time
zone and it will be per-
manently recorded for your
easy reference.

w ol e
T
Display Format (NORMAL TIME DISPLAY) 5 independent working
2nd time-zone indicator oes
Count down dnlel R .
, alarm indicator \ Alarm indicator Chronograph ') Normal watch
\ ¥ indicator i)  Count down alarm

A|
i) Alarm
@ ® @ @D s ,FI‘;S!S S iy Dual time zone
Press S3- - ' v} 1/100 sec. chrono-’
mode selection 'n nL’ ] ,'J graph i
::g:d $3 g3 'L.- L'u 1 b [1S2 Press S2- Display indicators

not all shown
alarm sound SEC/DATE ( )

Alternative hold S2-
HR MIN SEC Sec to zero

"A very impressive new watch at a superbly low price from
Metac.. This super slim watch is only 7mm thick (that's
thinner than most mechanical tick-tocks), but its micro-

Chronograph (m

/

This watch incorporates a sophisticated and very
accurate stop/start counter which has many appli-
cations in sporting events and timing for recordings
etc.

Mode 1: Is the normal stop-watch mode. Stop-
Start-Zero.

Mode 2: The lap timer enables first and second past
the post times to be recorded. The display is frozen
but the counter continues to count.

Mode 3: Longer timing intervals, such as journey
times, can be recorded whilst the watch is reading its
normal time, or the count-down is being used. The
counter counts to 1 hour in 17100 sec. steps in all
1ts modes.

processor heart packs 34 different features.

Im addition to those listed on the left the watch can display
the day of the week in French or German or English (just
select the one that suits you).

It has fast and slow setting rates for the counter and the
alarm as well as the normal time setting.

There are 7 display indicators, 6 digits and a back light for
night viewing. The 5 working modes are independent of each
other, and the watch can be operated in all 5 modes at once.

FOR ORDERING INFORMATION PLEASE SEE OVER

North & Midlands South of England
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2

Telephone: 03272 76545 Telephone: (01) 723 4753
& TIME CENTRES
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[ QUARTZ LCD
ALARM 7 Function

Alarm
Hours, mins | secs %

Month, date, day

(QUARTZ LCD
11 Function sum CHRONO

Bdugll 11 functions.
Hours, mins., secs., day,
date, day of werk

([ QUARTZ LCD
5 Function
Hours. mins, secs.

month, date, auto
calendar, back light,

SOLAR QUARTZ LCD
5 Function o

Genuine solar panel
with battery back-up

fully adjustable Hours, mins , secs | 1°100th, 1 10th, secs., 6 digits. 3 flags
bracelet to fit all Day / date 10X secs.. mins. plus continuous
Wrists. Fully adjustable . Split and lap modes. display of day
bracelet Back-ight, auto and date
Back-hight calendar Only 8mm or seconds
£6- 65 Only 7rmm thick thick. Back-light
Staintess steel bracelet Only 9mm thick
Guaranteed same and back
day despatch. £8 . 6 5 Adjustable bracelet £1 2 5 6 5
Very shim, only Guaranteed same day Metac Price Sua:jameedhsame
i dispatch = ay dispatc
am s <P £10.65 Thousands sold!
L L \ Guaranteed same day dispatch M3 L

[ FRONT-BUTTON ALARM ][ SOLAR QUARTZLCD ) ALARM CHRONO
Chrono Dual Time Chronograph with Alarm with 9 World
Time Zones

« 6 digits, 5flags.
#* 6 basw funcuons
#* 8 further uime

[ MULTI ALARM
6 Digits
10 Functions

Hours, mins.. secs
Month, date, day

e Dual Time Zone Facilit
6 dignts. 5 flags. r “ 6 digrts. 5 flags, ¢ ,.--,,y

22 functions.
Constant display of
hours and mins. plus

22 funcuons.
Solar panel with
battery back-up

* % %%

Powered from
solar panel with
battery back-up

6 digit, 11 functions p

Hours, mins . secs . day 3
date. day of week

1/100th, 1/10th secs

10X secs . mins. : S
Spht and lap modes

only 25%x20mm
and 6mm thick.
Hdurs, minutes,
seconds, day, date,
backlight and auto
calendar.

Elegant metal
bracelet in silver or

Watch. Elegant
bracelet in bronze/
gold finish or silver
colour. Hours,
minutes, seconds,
day, date, backlight
and auto calendar.
Adjustable for the

Basic alarm | seconds ToCs
6 basic functions
M;mgrv date :rhﬁ;’ehflnsn‘:;z:\;uon stop-watch to : (s:?unt-d?v:]nlalarm
T maf larm Month, date 12 hours 59 9 secs ‘lo'?r‘\”a e Sg 9
'w,ﬁ»: Zjal e Continuous display n 1/10sec steps n l/°1u(;ssec stes:s:s
and 5 country of day :‘;:)Igeasnd lap uming » Sphtand lap
20ne ?l;ﬁ-walcgc;og (NP O uming modes
# Back light ours secs Alarm #* Alarm
* 8mm thick in 1/10 second steps Fully adjustable Srmm thick * 9mm thick
i;:)l‘:;easnd lap tmuing open bracelet Back-light : Eaﬁk-hghl b
adjustable
£18.65 Dual ume zones £22.65 Fully adjustable :r;celél:
Only 8mm thick Guaranteed same bracelet
\ Back-hght day dispatch. M6 \ £2 7 . 9 5 £2 9 5 6 5
~ - — - e TR e R TR\ ~
SOLAR QUARTZ LCD LADIES DAY WATCH O sHNATCe LADIES COCKTAIL WATCH
QUARTZ LCD ~ QUARTZ LCD
Chronograph . Lady's Fashion » B [ Lady's Cocktail Watch
Ladies Day Watch ‘. A

Highly functional
watch which also suits
those special occa-
sions. Beautifully de-
signed with a very thin
bracelet which retains
strength as well as
elegance Hours,
mins,, secs., day. date.

minute snooze alarm.
Conference signal
sounds 4 secs. before
man alarm to give ad-
vance warning and
option to cancel.
Snooze sounds 5 mins.
after main alarm and 1s
always preceded by the

bracelet. This man’s
watch has elegance as
well as the robust
appearance provided
by a watch with
traditionat features
Accuracy 1s provided
by a quartz crystal
powered by a long life

Back ‘tight Auto A i ists. backligh d
calendar Only 8mm gold fully adjust- slimmest of wrists a:lf)callgnc;ar o
thick able to suit very State colour pre- Bracelet fully adjust-
Stainless steel bracelet slim wrists. ference. able 10 suit shm wrists.
and back I State colour pre- State gold or silver fin-
:ﬂ?::apt::zebrace et ference. £14.95 ish £19.95 o l
Guaranteed same Guaranteed same Guaranteed same Guaranteed same day
L£1 3.65  day dispatch M9 L £9.95 day despatch M15  day despatch despatch m18
{ N . N . - A N
HANIMEX EXECUTIVE MACY QUARTZ mt:z :'r‘lc*: :rreaakl; .
=
. — &,
Electronic ALARM WATCH -ANALOGUE Alarm  Chrono- =S
i AT
LED Alarm CIOCk 6 functions plus alarm Automatic calendar Q’aPh with P @
Conference signal, 5 day and date. infinite Dual Time

Only < 16.95

PR

conference signal = = mimature battery A
: o w g OUTSTANDING FEATURES
I * DUAL TIME. Local ume always visible
and you can set and recall any other
Features and Specihication £1 495 M 60 £24-9 5 ume zone (such as GMT)
Hour ‘minute dieplay Large LED dusplay with \ Also has a hight for night viewing
p.m. and alarm on \ndicator 24 Hours alarm with

»

CALENDAR FUNCTIONS include
the date and day n each time zone.
CHRONOGRAPH/STOPWATCH
displays up to 12 hours. 59 minutes
and 59 9 seconds

On command. stopwatch display
freezes 10 show intermediate (splhit/lap})
time while stopwatch continues to run
Can also switch to and from
umekeeping and stopwatch modes
without affecting either s operation

* ALARM can be set to any bme within a
24-hour period At the designated
ume a pleasant, but effectve buzzer
sounds to remind or awaken you'

) Guaranteed same day desparch M" 6

onsott control. Display fashung for powet foss ' N

inchcation. Repeatable 9-minute snooze Display HOW TO ORDER

bright/dim modes control Size 5.157 x 393" x Payment can be made by sending cheque. postal order. Barclay. Access or American Express

2.36" (131mm x 11mm x 60mm) card numbers Write your name, address and order details clearly. enclose 40 pence per single

Weight. 1 431bs (0 65 kg) item for post and packng or the amount stated in the advert. All products carry 1 year written

£1 0 20 guarantee and full money-back 10 day reassurance Battery fitting and etectronic calibrauon
. Thousands sold! service 1s available to customers at any Metac shop. All prices include VAT currently at 15%

Mains operated. Metac Wholesale:

Trade enquiries — send for a complete list of prices for all the goods advertised plus many

more not shown also minimum order details

Telephone orders Credit card customers can telephone orders direct to Daventry {(03272)

' 76545 or Edgware Road 01-723 47563 24 hours a day

»

Guaranteed same
day despatch.

U P Service Enquiries: 03272-77659
CALLERS WELCOME. Shops open 9.30am-6.00pm.

L M13 4

>
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L & TIME CENTRES
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[ SEIKO MEMORY

Metac Price £79. 50
.

[=m——1

BANK

Calendar watch M354
Hours, mins., secs.
Month, day, date in

12 or 24 hour format

all indicated continuously.
Monthly calendar display
month, year and all dates
or any selected month over
80 year period.

Memory bank function.
Any desired dates up to 11
can be stored in advance.
2 year battery life.

Water resistant.

M11

[ SEIKO ALARM
CHRONOGRAPH

With WEEKLY Alarm.
Hours, mins, Secs,
month, date. day,
am/pm.

-Weekly alarm — can
be set for every day at
designated time, e.g.
6.30am on Mon.,
Wed. and Friday.
Alarm set time
displayed above time
of day.

Full stopwatch
functions, laptime,
split, etc.

[ Pree £89.95

M10

[ SEIKO MELODY

ALARM
CHRONOGRAPH

Chiming Alarm, plus
chrono. Hours, mins,
secs, date, day,
24-hour alarm, 12
hour chronograph,
1/10th secs, laptime,
back light, stainless
steel. mineral glass.

Metac price £92.95 M19

[ SEIKO
CALCULATOR
WATCH

Full specification
calculator with
memory, plus multi
function watch.
Hours, mins, secs,
day, date, backlight.
Automatic calendar.
Long-life battery.

mM27

Ll’rico £96.2°

[ CASI0 CHRONO

r—

N

95QS-3LB

Stainless steel case,
water resistant to 66
teet. Hours, mins, secs,
am/pm, year, month,
"date, day. Auto-calendar
pre-programmed until
year 2029, 12/24 hour
stopwatch function.
Range 7 hours, 1/100
sec. (Mode), Net

time /lap-time / 1st-2nd
place times. Dual time
function. Accuracy
16secs. par month,
Battery life approx. 4
years.

price £23.95

(CASIO LADIES
86CL-23B-1

Elegant slim line stainless
steel bracelet, fully
adjustable. Hours, mins,
10 sec. symbol second by
flash, am /pm. Month,
date, day. Auto-calendar
pre-programmed for 28th
day in Feb. Accuracy per
month 15 secs., battery life
approx. 15 months.

| e £37.95  M23

[ CASIO F-200

SPORTS CHRONO

Attractive man’s watch
in black resin with
mineral glass. Hours,
mins, secs, am/pm.
Month, date,
alpha-numeric day.
Auto-calendar set 28th
Feb. Stopwatch
working range 1 hour
units 1/100 sec.
Mode, Net time/lap
ume/ 1st-2nd place
times. Accuracy
approx. 15 secs. per
month. Battery 12
months.

e £15.95 M24

-

Y

(CASI0 ALARM
CHRONO 81CS-36B
‘7;?; ’»:

et ety

Hours, mins, secs,
day, and also day,
month and year
perpetual automatic
calendar. 100th sec.
chronograph to 7
hours, Net time/lap
tme/ 1stand 2nd FL LS
place times. User v
optional 12724 hr.
display. 24 Alarm.

User optional, hourly (.1\1-‘: o oa
chime. Backlight, Price LNl ot
mineral glass, stainless B t

steel. Water resistant
10 100ft. Battery life
kap;:nrou. 4 years.

L rice £14.95 M34

\ Pice£29.95 M35

M36

L Price £1 0-95

\,

- Y Y - Y
BELTIME BELTIME [ cAsio F-8c h gAS'O
CHRONOGRAPH || MULTI ALARM 3o By Lite ALENDAR 200

v @
B 47CS-23B-1Black 2
s ) Stainless steel. Hours, T ““,“i
i 29 Functi Hours, mins, secs, mins, 10 second symbol,

a:.f;c' n':'r‘: secs, Hour:?m?\:.s secs, ant:‘;r:mr,“::!ate, day. second {by flash),

day, date, month, date, day. Alarm, Auto calendar set. am/pm. Month, day, ;

interchange feature, chronograph, light. 28th Feb. Stopwatch date. Auto calendar set

automatic calendar, Watch 8 functions, function. Accuracy 15 from 1901 10 2009. Full ]

backlight, net time/lap Alarm 4 functions, secs. per month, month calendar display, -

time. Stainless steel chronograph 17 b A Battery life approx. 3 dual time function.

bracelet. Battery life 1 functions. Stainless years. gc:rnr:cgaigrs:ﬁéper

year. steel bracelet. — approxl. Aattery life.

M37

[ Price £59.95

Y

[ MELODY
MULTI-ALARM
CHRONOGRAPH

Hours, mins, secs, day , date, countdown
alarm, dual time zone, 1/100th sec.
stopwatch. Lap/split time, 1st and 2nd
place times. Melody test function.

pice £26.95 mM30

— )

[ DUAL
TIME-ALARM
CHRONOGRAPH

Incorporating module of world-tamous
Japanese watch manufacture. Hours,
mins, secs, day of week, month, day and
date, 24 hour alarm, 12 hour chrono-
graph, 1/10th secs. lap time, backhght,
stainless steel case and bracelet, mineral
glass. battery hatch, long life battery.

rice £35.00 M12

—

—~
PICOQUARTZ
MICROPROCESSOR
ALARM
GHRONOGRAPH

Multi-tanguage — day of the week can be
set to Enghish, French, German, ltalian or
Spanish. Chime — every full hour com-
bined with a response signai, beebing at
every pressing of the functions. Can be
switched off. 12-24 hour format, back-
hght, Chrono — 1 full-scale chrono with
lap. counting hours. up to 24 hours.
Minutes, secs. 1/100th secs. Two Alarm

systems. Two time zones.
pice £37.95 M32

.

=N

[ SEIKO
CHRONOGRAPH

Hours, mins, secs and day of the week.
Month, date and day of the week. Stop-
watch display. Hours, mins, secs up to 12
hours (minutes. secs, 17100 secs up to0
20 muinutes). Lap tming, continuous time
measurement of two competitors, Stain-

less steel, mineral glass.
mM33

pice £56.00
—

etac
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DIGITAL
CLOCK RADIO

Mains. AM/FM /LW radio Green digrtal
display Snooze alarm Auto switch off
Clock dimmer. External FM Aenal.

[ Portable LCD
Clock Radio

* Back-light.

N
DIGITAL CLOCK LCD
Travel

[PEm— =

0000

I

H
H
i

Hours, mins, 24 hour time and Alarm
Snooze imer. Large 12 5mm display
Night light Size 120mm x 74mm x

CLOCK TRAVEL

4 . Y
QUARTZ ANALOGUE

Mini Quartz Alarm clock. Complete with
travel pouch. Features loud alarm and

Credit Card size

Stopwatch

fitee =
Gttee
cocee

|5
oooea
1

Calculator with % and memory. Con-
tinuous clock with hours, mins., secs .

5 " ew
B-digit mantissa, 2- ey
digit exponent elec- | pypwew |
ronic calculatoronone  * g PwOw

*single chip. i DRES :

Functions-SIN, COS. TAN. SIN-1. COS-1

£19.95 : 3?;?38:,::.2?22:‘%&5 \}\Zg:l 120 grams. operates from 1Y, volt battery
plus £1 30 Post & Packing £17.95 £17.65 £9.95
L Mao || M41 Ma2 | M43
(
ﬁco Calculator [ Dbigital Clock/Alarm/ LCD CALCULATOR | LCD CALCULATOR
Calculator/ SCIENTIFIC CASIO MELODY 80

Full calculator spec 3 independent
musical alarms time. stop-watch. count-

Black & White or Colour.

4 game, 2 ball speed, 2 ball angles, 2
battery sizes. Tennis, Hockey, Footbali, -
Handball, Practice

Colour. 6 games Moving target, Football,

Electronic

Timer can be set to emit nice smells when

Memory % ect plus auto power off day.hmonllh, day of week, Alarm, Stop- IngY”‘SuN/H’ COSH, TANH, %, 10%, Ln, down timer
watch, split-time 1 year battery. Leather- LY 1
£7.95 e"ewa"gl ’ ey feen Statistical functions £23.95 Ma7
X M44 || £17.95 Mas || £16.95 Ma6 |
f NI N[ { Y
TV GAMES TV GAME WITH GUN AIR FRESHENER W DIGITAL

CLOCK

LED Display.
Features Hours/ mins.

inx 2%in x 3.1n.

Display Alarm wtth snooze.
Mains operated excellent value
for money. Compact size only 6

3-Band/LW-MW-FM

Auto stop DCEV, AC Power 220V. Built-
n condenser microphone High power

output
M52

1-Band/ MW

Condensor microphone. Battery or AC
Pushbutton xey operation Auto level
control Retractable handle Eject equip-
ment

£17.95

plus £2 00 Post & Packing

mM53

.

Portable Radio

4 Bands. LW/MW/SW/FM Teak finish

£19.95

plus BSp Post & Packing

M54

£11.95 Colour v o Sauaeh. Prectce Baery | | - required or funrung permanently 1o
£8.95 B/W £17.95 o ’ ' £6.95
plus 54p Post & Packing plus £1 25 Post & Packing Price £4.95 Mb51
mas || ma9 || M50 ||
.
- N IRYS
RADIO/CASSETTE RADIO/CASSETTE MAINS/BATTERY AIRCRAFT RADIO

R

AM 7 FM
Receives Police / Aircraft frequencies
Battery operation Retractable aeral

£9.95
\

M55

[ RADIO
CONTROLLED
CAR

Formula One Racer
4 function, forward, reverse, steering left 10 right
No wires, remote control

([ MODEL CAR
RADIO

the car components.

Scale model car incorporating
single band radio. Excellent
quality sound with cleve, de-
sign of controls incorporated in

\( ELECTRIC

|

CAR AERIAL

Sonix automatic motor
antenna. 5 sections. One
meter in length. Excel-
lent value at

( CAR RADIO/
CASSETTE

wind Qutput 2 x 3 Watts (music) 12 volts

2 band car rado / stereo cassette player Long and
Medium waveband coverage Rotary controls for ,
on-oft /volume, tone. balance and tuning Push-
button control for cassetie eject and fast forward

| £19.95 M56( | £5.95 ms7 J| £10.95 | £34.95 M59
N

North & Midlands South of England

- 67 High Street, DAVENTRY 327 Edgware Road

E ‘ ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545  Telephone: (01) 723 4753
& TIME CENTRES eepnone »
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KIRLIAN

PHOTOGRAPHY

Unexplained phenomena on the fringe of established science
have attracted a great deal of interest this century, but there is
still no plausible theoretical framework to explain the observed

events.

wo groups of phenomena that have come closer to

T explanation than most are first the observations and

photographic records of mysterious lights and radia-

tions around people and objects — called variously,

radiation field photography, electrophotography, Kirlian

effect, Human aura, St. ElImo’s fire plus other names — and
second acupuncture.

The Kirlian effect and acupuncture would seem as
related as monkeys to stones but, as will be shown, they do
seem to be complementary concepts. Belief in the existence
of the human aura is very ancient. Medieval people
distinguished four kinds of aura: "Nimbus’ and ‘Halo’ that
stream from the head, ‘Aureola’ that issues from the whole
body and ‘Glory’ which is both kinds combined. These
were often featured in paintings. Others divide the aura into
health, vital, Kharmic, aura of character and aura of
spiritual nature.

Some people (clairvoyants particularly) claim to be able
to see these effects without aids. The colours of the aura
indicate the person’s emotional and physical state.

The Old Testament bible relates how Moses was in-
volved with a burning bush. Similar flames appeared as the
“"tongues of fire’’ that came upon the twelve apostles on
the day of Pentecost. .

Sharp ends of extended objects — ships masts, yard-
arms, church steeples, airplane wingtips — in free air often
exhibit this mysterious fire. This became known at St.
Elmo’s Fire after the martyred ltalian bishop who became
patron saint of sailors. Other names used include Castor
and Pollux, Dioscuri, Corpusant and Fermie’s Fire.

Recently this is said to be static electric discharge —
corona discharge. A bluish glow was photographed around
Pete Conrad the astronaut, when he landed on the Moon
from Apollo 12 in 1970.

We all have, no doubt, experienced being charged-up on
dry days. There are recorded instances of people who have
the ability to deliver powerful electric charges who also
have electro-magnetic properties enabling them to suspend
magnetic materials.

Electrical storms have been known to produce images,
(a rainbow in one case and pictures of people in others)
semi-permanently formed in glass window panes. This is
called lightning photography.

In psychic photography, photographs of people,
sometimes of people long departed, have appeared on
plates. It is suggested that there exists another energy form

22

Kidian photograph of an oleander flower. The flesh of the flower
in contact with the photographic film is indicated by the dark
portions.

to electro-magnetic radiation. It is usually called bio-
energy, the name coined by Czechoslovakian para-
psychologists.

Electro-photography

Electro-photography is as old as the availability of photo-
graphic emulsions that could record the existence of
radiations. A case dated 1842 is the oldest. Yakov
Narkevich-Todko showed photographs taken using elec-
trical discharges in 1898. A 1926 book by C. Hall
“Triumphs of invention,”’ contains ''A photograph of the
Eiffel Tower taken during the dispatch of wireless time-

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980
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signals. The ultra-violet radiations, although invisible to the
naked eye, appear luminous on the photographic plate.”’

This kind of detection has become known as Kirlian
photography after release of the work, in 1958, of the
Russians Semyon and Valentina Kirlian. At first, interest in
the Western World was minimal but it gained followers
especially from 1970 onward.

in the West, one man responsible for assisting this
interest to flourish is Kendall Johnson, who, it seems, was
the dominant person in the US to obtain Kirlian pictures of
objects. ('The Living Aura’’ by K. Johnson, Hawthorn
Books, New York, 1975, is a must to read.) There were
some earlier accounts of success in the US — one was
published ir 1938.

¥

xk I -

' Kendall Johnson's first radiation field photograph, taken in 1971
using surplus electrical parts. The subject was a leaf.

Having accepted that there is little mysterious in Kirlian
photographs, researchers are now concentrating on trying
to resolve whether or not the pictures have recorded more
than mere electro-magnetic radiation effects. Do they
contain evidence of bio-energy? Does some new form of
energy exist to be explained?

The Practice of Kirlian Photography

In the simplest form of electrophotography, an unexposed
photographic film is placed on top of an electrode plate with
the emulsion uppermost. Onto this is placed the subject to
be photographed — a coin, leaf or person’s finger or hand.
High voltage is applied to the top of the object and
discharged through the object and photo-emulsion to the
other plate. Clearly the high voltage source must not be of
lethal extrent if used directiy on the body.

Body-part photographs can be made using the static
charge built up on a person who shutfles around on a
synthetic carpet in a dry room. The use of any other active
voltage source for bodypart pictures can be a most dange-
rous practice. It is strongly advised that you experiment
with objects such as leaves, coins, flowers, metal shapes
and liquid drops, unless you know about the safe use of
electrical sensing equipment in electro-medical applica-
tions.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980

OHIECT CHARGED TO
HIGH VOLTAGL OR
GROUNDE B

THE AHEA OF
CONTACT WiLt

/ HE HECORDED

METAL PLATE
(T GROUND QR HIGH

/ YULTAGE POWE R SUPPLY)

- INSULATOR

OBJECT FOR WHICH
KIRLIAN PHOTOGRAPH

1S DESIRED \
FiLM
{EMULSION SIDE UPI \

Flg 1. A simple method for making Kirlian photographs of fingertips
using static charge built up on the body.

Photographs can be obtained using DC charge, a burst
of audio frequency high voltage or a single short pulse. Just
about every combination appears to have been tried.
Finding the right combination of film type and speed and
source characteristics apparently can be time consuming as
each object will need different settings. Results have been
obtained using Tesla coils without and with spark-gaps (in
which case RF is generated), Van de Graaf generators,
charged capacitors and the charge of a person. Wei, in a
paper in the Journal of Applied Physics, Volume 47, p.
4437-4441 reported using a proprietry electric photo-
graphy set made by Edmund Scientific. This provides
voltages up to a maximum of 20W in the frequency range
3-50 kHz. The set allows the user to vary voltage,
frequency, pulse width, pulse repetition frequency, and
time. He also found that a spring-release piezo-electric
generator, which supplies a 10 uS pulse of 19 kV, was
suitable as a source for his work with metal grids. ltis likely
that the larger style piezo-electric gas lighters might suffice.
Wei used ASA 3000 film (Polaroid 87) in his work.

FILM AR M FILM
CASETTE _

SIMPLE CAPACITOR
OBJECT PLACED = DEVICE
IN HERE

Fig. 2. Roll film can be used to record a Kirlian image. This method
requires complete darkness to make the exposure.

Boyers and Tiller (J. Appl. Phys., Volume 44, 3102-
3112, 1973) typically used 100 uS puises of bipolar 1
MHz signal having amplitudes varying from 20 to 100 kV.
They derived this by driving an Oudin resonator coil (details
given in their book) from a modified radio transmitter. They
found that each puise produced different streamer con-
figurations, these tending to expose the film uniformly
when a string of pulses was used as excitation. They also
established that the surface composition, smoothness,
topography, inter-electrode spacing and parallelism of
electrodes were each important factors having bearing on
the results obtained. They also experimented with colour
films, effects produced depending very much on the
method of use and the type of film used.

A description of how to build a simple set of equipment
is given in Johnson's book "‘The Living Aura.”” Another
work '"High voltage photography’’ by H. S. Dakin,»
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published by Edmund Scientific Company, Barrington,
New Jersey, USA in 1975 provides circuitry details.

Many different arrangements of film and object position
have been used. The film speed number — the ASA or DIN
rating — is of little value as the energy exposing the
emuision is quite different from that for which the film-
speed rating is assessed. Different films produce different
results.

MECHANICAL SUPPORT
SLID OVER SANDWICH
'

METAL
ELLCTRODES 50u SPACE /
e
RF PULSE L
GENERATOR\ : ]
N
DIELECTRIC SHEET OBJLCT
{EXPOSE D PHOTOGRAPHIC M TON
RILM) SIDE TO OBJECT)
> ELECTRODE
FILM
EMULSION ‘ —p~  NON OPTICALLY
SIDE DOWN = TRANSPARENT ENVELOPE

t ~ T OBJECT

| L

ELECTRODE

Fig. 3. Two methods of enclosing film to produce Kirlian photo-
graphs in a lighted room.

Defined Effects

Many variables exist to alter the characteristics of a Kirlian
effect photograph. Even so, certain effects appear to have
been established, giving electrophotography an intriguing
nature.

It is said that live leaves and small animals produce a
much clearer image, of higher contrast, than when they are
dead — the energy image is said to reduce as the leaf looses
its life.

Another claim is that a piece torn from a leaf still shows
as present in a photograph of the remainder. This is termed
the phantom or cut-leaf effect. (This is not be be lightly
dismissed, for in the image storage method of holography
the hologram plate can be broken and any piece from any
position will still produce the same complete 3-D image).

HT.
—0 O

OBJECT FOCUSSING Pre

ELECTRODES -
-7 1 LUMINESCENT

- | SCREEN

200u THICK
DIELECTRIC BLOCK

RF i : GENERATOR

Fig. 4. A cathode ray tube arrangement for displaying a picture of
the field around the object being examined.
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The Kirlian aura of a live scorpion. The live parts in the centre of the
outline are portions of the arachnid’s abdomen in contact with the
photographic plate.

itis also said that psychic healers’ finger pads produce a
more brilliant image when healing is in process compared
with when it is not. As Johnson states: ‘'Do the images
show an energy transfer between healer and subject? Is
there some informational exchange going on, resulting in
the different energy representation of the finger pads.’’

This also is quite plausible for we accept that information
can only be transferred in a physical system when an
energy (or mass) carrier exists to convey the data.

Evidence, in the form of Kirlian photographs, has been
obtained implying that people with ‘’green-thumbs’" have
properties that assist repairing damaged plant tissue.

Electro-photographs are certainly artistic and often
pleasing to behold. Perhaps they do demonstrate some
form of energy unknown to man.

Acupuncture

What in the world have electro-photography and acupunc-
ture in common? Why stage an international conference on
this joint theme? The first Western Hemisphere Conference
on ‘‘Kirlian Photography, Acupuncture and the Human
Aura’’ was held in New York City in 1972. Papers were
read by authors from the Soviet Union, Canada, France,
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Japan, United Kingdom, Eire and the United States. Letters
were received from Czechoslovakia and other countries.

Kirlian photography is concerned with the properties of
objects to modify and transmit energy fields — which are
certainly of electro-magnetic kind — but may also be of
some other, yet unexplained, information-linking nature.

Acupuncture is a Chinese art of healing, using needles
inserted into the body at certain places called acupuncture
points. It is a very ancient art and has been continuously
practised, with effect, in the Asian regions.

The Western attitude to medicine and healing has, until
recently, been sceptical towards acupuncture because it
cannot be aéequately explained by Western science.
Considerable evidence now proves that there is much about
the body that can be controlled. Yogis are able to perform
quite amazing variations of bodily function. Somehow the
insertion of needles, in various numbers, places and depths
can cure many ailments.

Bio-feedback is an apparently ‘understandable’ techno-
logy. Brendan O’Regan, of the Design Science Institute,
Washington DC., wrote in 1973:

“Presumably, we in the West believe our senses only as
their impressions are verified by the machines we create.”’
It is in this light that Kirlian photography relates to
acupuncture as well as to many other subjects.

“a

The Kirlian aura of a seafern.
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Radiation field of a "Jewel of the Ocean’ starfish. Fine structure of
the field is evident at the extremities of the creature.

Several workers have reported that Kirlian effects are
especially intense over known acupuncture points. Fur-
thermore, some people have built probes — called tob-
iscopes — that indicate their position.

It is claimed that acupuncture can be established by
moving electrodes over the body and observing the signal
processed by an electro-physiological high-gain amplifier.
The extent of the reading is said to also indicate the energy
level of that particular acupuncture energy circuit. A 1971
Russian tobiscope, by Adamenko detects skin resistance
changes that are claimed to drop from around the normal
1M down to 50-100 kilohm at an acupuncture point.

(XY

Related Reading

“'Psychic discoveries behind the Iron Curtain’’ S. Ostrander
and L. Schroeder, Prentice Hall, 1971.

“Galaxies of life — the Human Aura in Acupuncture and
Kirlian photography’” S. Krippner, Interface, New York,
1973.

""Photography records electrical phenomena.’’ Electrical
Construction and Maintenance’’ Volume 75, 86, 1967.
“Instant imaging of electric, radio and acoustic fields’” W.
G. Hyzer, Optical Engineering, Volume 17, SR-3, 1978.
""Handbook of Unusual Natural Phenomena’” W. R. Cor-
liss, Sourcebook Project, Glen Arm, USA, 1977. ET1
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elecironics today

What to look for in the February issue: on sale Janvary 2nd

CMOS 555

Now you all know about the CMOS version of the 555 timer chip — because we told you
about it last month in Designers Notebook, so no excuses in the back row please.

Only thing to do now was to get Tim Orr, the country’s leading circuit man, to spend a
few eons playing with the device and produce one of his superb circuit filled features all
across ETls pages next month. This is good stuff of the highest quality. Be there with your
soldering irons, there are circuits for just about everything under the sun — and if we can
find a heater element big enough we’ll see you with a design for one of them next year.

ONE FIVE THREE SEVEN

Whatdeyer mean that you've never heard of this? Of course
you have. It's a brilliant Voltage Controlled Attenuator
thingy for which Keith Brindley will explain at least a million

\applications and designs next month. Well, not actually a.

million but quite a few. He also gives you a breadboard
design to go away and do your own things with. What more
could you possibly want? Stand up the boy in the back who
said "'Felicity Kendal'",

CASIO FX502P/FAT1

The best thing since sliced bread. Honest. If you don't
believe us read our comprehensive report on this ten
program 256 step, 100 label, cassette jumping calculator
and music adaptor in next month’s ETI.

The abacus will never seem the same again.

MODULAR SYNTHESISER

Next month ETI| presents a new series of syn-

thesiser circuit modules which represent the
forefront of modern music technology. Not only
that but they're a bit new as well. And somewhat
of a departure for us. The complete design will be
a sophisticated machine comparable to the very
best available today at any price and with more
facilities than the Playboy Club.

However we are aware that not everyone has a
use for such a machine, and that there are a large
number of you out there who wish to experiment
with sound effects circuits, without the require-
ment for a fully fledged synthesiser system. And
So...

Our latest machine will be presented in
modular form, with each separate unit mounted
on a ‘front panel’ assembly, and housed in a
common box. As the PSU requirements will be
standardised, you can build as many — or as few
— of these superb designs as you need when you
need them.
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CASSETTE HEAD

'DEMAGNETISER

Sometimes we’re so ingenious we amaze ourselves! And
sometimes we're so dumb we amaze everyone else.

Apart from that though this /s a good idea — demagnet-
ising your cassette player heads reduces all the nasty things
that you don’t really wanna hear anyway and makes those
that you do sound even better.

Ours naturally has something a bit special about it —
something that makes it both easy to use and more
effective. But we're not gonna tell you what cos we want
yer to buy next month’s magazine instead!

VMOS 2M PA

One for all the hams of this world. Put some POWER in your
words with our VFET Power Amp. Based on the latest
circuit techniques this is a design to burn out the receivers
of the universe. Don't just broadcast — BROADCAST with
ETH!

SIGNAL TRACER

This is instead the only way to find that sinewave that went
into that phono socket half an hour ago and hasn’t come
out yet.

For the sake of all lost waveforms everywhere build this
one.
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B.K. ELECTRONICS

AM/FM Stereo Tuner Amplitier chassis

{originaily designed for installation into 2 music centre)
Ready buill, comprising of a tuner/pre-amp. board. and
separate power supply/power amp. board.

Note- Interconnection wiring diagram supplied.

Rotary Controls: Tuning. on/off volume. balance. treble.
bass.

Push-button Controls: Mono. Tape. Disc. AF.L. FM.
{VHF|. LW, MW. SW.

Power Qutput. 7 walls AMS per channel. at better than 2%
THD into 8 ohms. 10 watts speech and musle.

Frequency Response: 50Hz-20kHz withia + 3dB

Tape Sensitivity: Dutpul — typicatiy 150 mv. Input — 300
mv for raied owlput.

Disc Sensitivity. 100 mv {ceramic cartridge|

Radio: FM [VHF] 87.5MHz- 108MHz.

Long Wave 145KHz-265KHz.

Medium Wave 520KHz-1620KHz.

Short Wave 5.8MHz-16MHz.

Size: Tuner — 2%in. x 15in. x 7*zin. Approx. Power Amp —
-2n. x 7'ala. x 4'qin. Approx.

240 volt AC operation. Complete with circuil diagram.

Price — €22.00 + £2.50 P&P.

Allthese
advantages...

@ Instant all-weather starting
® Smoother running

@ Continual peak performance
@ Longer battery & plug life

Stereo Cassette Tape Deck Assembly.
Comprising of 8 moulded top panel assembly and
tape deck mechanism coupled to a record/play
back priated board assembly. for installation into
cabinet of own choice [separate pawsr amplifier
required].

Spegification: Pause coarol. solenoid assisted 1
auto stop. 3 digil tape counter. OC motor with
glectronic speed confrol. twin Vu meters.
normal/chrome tage swilch. twin Mic input
sockets. AC erase system.

Tape Speed: 4.8 cms/soc.

Input Sensitlvity. For 0dB re!. tevel

0.25mv + 3d8

fnput Impedence. 2.2K Ohms.

Dutput Levef: To both left and righl hand L .
channels (60 my+ 2dB. l

@ Improved fuel consumption
@ Improved acceleration/top speed
® Extended energy storage

Ll
o |

.in kit form

| SPARKRITE X5 s a hugh performar ce. top qaality mductive
\ discharge electronic ignition system designed fon the electi onics
D | Y. world It has been tried. tested and proven to be utterly

Output Impedence: < 6.8K Ohms.
Signal/Noise ratio: 45 dB {Nominal].
Harmonic Qistortion: 2% [Nominat].

Note: Powsr supply requirements 9 voit AC e d L w3
and 24 valt AC transformer not supplisd. l‘ reliable Assembly only takes 1 2 hour s and installition
Size: Tape Mechanlsm d%ln x 8%in x 1%in. ‘ even less due to the patented ‘clip oy vasy fitting
Approx. Totpz;a&all 13%in, xg;:m. Approx. ! The superb technical clesign of the:

Bricele20 OO LE 2RI % Sparkritecircuit ehminates problems of the

Mail Order Onl
ol Order Bty contact breaker bounce whichiseliminatex!

electronically by a pulse suppressicn
circuit which prevents the amnit finng if the
points bounce open at lugh R P M
Contact breaker burnis ehminated by
reducing the current by 95% of the norm

There 1s also a umique extended dvsell
circuit whuch allows the corl & longes
period of time to store ts energy betore
dischargingto the plugs The unit i cludes
built in static timmg hght - systems function
hght. and security changeover switch
Will work all rev counters

Fits all 12 v negative-earth vehicles.
with coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISESEVERYTHING NEEDED

Die pressed case Ready dnfled. aluninum extrucled

base and heat sink. coil mounting cips and accessories All kit
components are guaranteed for aperiod of 2 years from date of
purchase Fully Hustrated assembly and mstallatioyinstructions ars
included

’gi contact breaker There s no nusfire due to

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex

LINES FROM OUR VAST STOCKS — IMMEDIATE DELIVERY

NEW STOCKS BELOW MANUFACTURERS® ather pans. Complele with dats & connections
PRICES. Postage & packing add 50p per order 60p. 10 for €5. 100 tor 40p ea. 500 for 35p
CALCULATOR CHIPS General instrument each.

GIMT4 on antistatic foam 24 pin D.1.L. socket for

wse with Bowmar display £1.50 ea. Pack of 25
chips £28. 100 for £80. 500 for £350.
DISPLAYS by Hewlen-Packard. Seven segment
DL707 (5082-7750) 85p. Common anode half
inch red display brand new in maker’'s cartons 6
for £5. 50 for 70p ea. 1000 for 55p sach.

TBA 120A TV. I.C. amplifier Siemens 55p. 10
for £5, 100 for £50, 1,000 for £350.
BECKMAN 500 kcs Triggerable ciocking
osciliator for use with calculator chips 5v supply
with circuit £1, 10 for £8. 100 for £85.
BURROUGHS B DIGIT Panaplex caiculator
display 7 segment 0.25" digits. Neon type with
red bevel socket and date. £1.95 ea. 10 for £17,
100 for £140.
HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier 8v D.C, £3.50 ea.. 10 for £30.
MULLARD TBA800. |.C. audio amplifier 95p
each, 10 for £8, 100 for £70, 500 for £300.
RCA CA3089. F M. iF £1.50, 10 for £12.

RCA CA3080AQ. F.M. decoder £2.50, 10 for
£20, 100 for £175.
BU 205 MULLARD, £1.50 e, 10 for £12, 100
for £100.
ZN3055 BOV version TO3 power IC tor £3.60,
100 for £28, 500 tor £125, 1,000 for £200.
BU208 TO3 Texas TV. powsr transistors £1.75
ea, 10 for £18, 100 for £120, 1,000 for £1 sa.
MCI1310P-SN76115N F. M. stereo decoder
£1.20 sach, 10 for £1 ea, 100 for 85p ea.
MULLARD AD181-AD182 Matched paws 1
pair 80p, 10 pairs £8, 100 pairs £50.

Canons of 600 parrs £250 EX-STOCK
RADIATION DETECTORS Quartz Fibre
Dosimeters. Pen type with clip with lens and scale
0-50R. Originally over £6 OUR PRICE 95p
EACH. 10 for £8. 100 for £680. 1,000 for £600.
CLOCKING OSCILLATOR (Pye-Dynamics),
thick film 1mHZ supply 5v 19x25x8mm 85p, 10
for £7, 100 for £80, 500 for £250.

AVd-B METER MOVEMENTS for military
version. Precision 37.6 micro-amp (50ua with
integral shunt) movement £10.50.

TV SOUND
High quaiity TV sound from your Hi-Fi_ Simply
plug into aerial socket of your FM tuner. £8.50
(UK P&P 50p)
As reviewed by “Popular Hi-Fi

July '79

PHOTO CONDUCTIVE CELL £1.25. High
power Cds cell 600 mw for control _circuits
Resistance BOO ohm to 4K. Max voits 240. Size
1% X Yin. 10 tor £11, 100 for £100.
DYNAMIC MICROPHONE. Low imp. Foster
insert. £1.48, 10 for £11, 100 for £100.

UHF YUNER 8Y GEC. 38mc /s with slow motion
wning Size 5X3IX 2in. £3 em, 10 tor £25, 100
tor £220, 500 for £1,000.

TWO GANG MINIATURE VARICAP TUNER
500pf with tuning knob, size 3X 1% X 1%in
€1.250a, 10 for £10, 100 for £85.

ATES U14552 AUDIO 1.C. AMPLIFIER 14
PIN D.I.L. 300m watts 55p each, 10 for £4.50,
100 for £35.

GENERAL ELECTRIC 2+ 2 watt |.C. stereo
audio chips with circuit & data £1,95 each.

RCA CDaD2PAE 16 pin D.|.L. presettage up
down counter 85p each, 25 for £15, 100 for
£50, 1,000 for £355 {in anti static tubes of 25)
U.H.F. TV TUNER (preamp) with BF180 86p
each. Built on P.C. board 2X2in (sold without
data) 10 for £4.50, 100 for £35, 1,000 for £250.
MARCONI 1.C. Osciliator Datil (TO99 can) 30p
wach, 10 for £2. 100 for £15, 1,000 for £125.
PLESSEY SL432A LC. IF empiitier (TO99 can)
85p each, 10 for £6, 100 for £39, 500 for £150.
V.H.F. MODULATORS for TV games 55p sach.
2 transistor—on built P.C. sizes 2X2X% 1%in. 10
for £4, 100 for £35, 500 for £150.

RL.E. Filters for above moduiators 20p eech with
TV TUNERS by Mullard UH.F 38 mcs size components and coils on built p. clrcuit, size
3%x2%x1% £2.50 ea. 10 for £20. 100 for 2%2X 1'%in.. 10 for £3.50, 100 for £30, 500 for
£175. 500 tor £750. 1,000 for £1.250. £125.

MULLARD TUNER MODULES with data HIGH VDLTAGE TV TRIPLER DIODES BY
LP1171 combined AM/FM IF strip £3.50. LP LY.T. stick type per 10 £1.50, per 100 £18, per
1179 FM front end with AM tuning gang. used 1,000 £8B5.

Roger Clark the world famous rally driver
says ‘Sparkrite electronic ignitionsystems
are the best you can buy.

parhriie

{GH PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Associates, Dept. ETI/1
82 Bath Street, Walsall, WS13DE. Phone: {0922) 614791

with LP1171 £3.50. LP1171 and 79 pair €5.75, TBA625 ATES voltage regulators 55p each, 5 Name
10 pairs for £50, 100 pairs for £400. volts 100 m /amps (TO99} per 10 £4.50, per 100
CA3085 RCA POSITIVE VARIABLE REG. £39, per 1.000 £280. 12v TBA625A also. Address

Svolt 100m amp variable 1.8-24v 55p es. 10 for
€5. 100 for £35. 1,000 for €300,

MULLARD LP1157 AM tuner modules with
circuit €2,50 ea, 10 for £20, 100 for £175.
LUSTRAPHONE AIBBON MIKE £1.50, + pre
amp on chassis 3X2X 1in. 10 for £12.50.
TAABB18B {14 pin DiL} IC TV sound and FM

EXPORT ORDERS add 10% for carriage

16 PIN low profite D.I.L. sockets 12p, 10 for £1,
100 for £8, 1.000 for 6p each.

THYRISTORS Motorota 2N5061 0.8 amp 60
volt 19p, 10 for 15p, 100 for 13p, 1.000 for 11p
sach

IN 914 TYPE DIODES tested, uncoded in boxes
of 1,000 €10, 10,000 for £75, 100,000 for
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Phone your order with Access or Barclaycard
t enclose cheque!PO's bor

amphfier-detector by ATES on p. circult board with £500. Inc. VAT and P.P QUANTITY REDD.
v matl to: E
ENR 404 Edgware Road X5KIT £16-95 reave No
Ban it wath Weess London W2 Eng'and o .
Phone 01-723 1008 — ACCESS OR BARCLAY CARD No. Send SAE 1f brochure only requi
TELEX 262284, REF 1400
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Theprofessional scopes

Super 10

ov’ve always needed.

When it comes to oscilloscopes,
equal the reliability and performance of Calscope

Calscope set new standards in their products, as you'lt discover
when you compare specification and price against the competition.

The Calscope Super 10, dual

Pt ! \
CALSCOPE DISTRIBUTED BY
Maplin Electronics Supplies Ltd.
P.O.Box 3

Rayleigh, Essex.

Tel: 0702 715 155

Mail Order

Watford Electronics,
33-35 Cardiff Road,
Watford, Herts

Tel: 0923 40588

you’ll have to go a long way to

trace 10 MHz has probably the

highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy 's obtamned by the use of stabilised
power supplies which cope with mains fluctuations

The price £219 plus £17.52 VAT

The Super 6 is-a portable 6MHz single beam model with easy
t0:use controls and has a time base range of 1us to 100ms/cm
with 1TOmV sensitivity. Price £162 plus £12.96 VAT

Audio Electronics,

301 Edgware Road, London W.2.
Tel: 01-724 3564

Access and Barclay card facilities
(Personal Shoppers)

CALSCOPE

f(( N r ) EEX
Now Converted to 50H2 forUK TV's!

Full 8K basic and 4K user RAM  [SEABERERIIS
1 +VAT Built and tested

7

Features

Uses the ultra powerful 6502 microprocessor

8K Microsoft BASIC-in-ROM

® Full feature BASIC runs faster than currently available
personal computers and all 8080-based business
computers

® 4K static RAM on board expendable to 8K

® Full 53-key keyboard with upper-lower case and user
programmability

® Kansas City standard audio cassette interface for high
refiability

® Full machine code monitor and 1/0 utilities in ROM

® Direct access video display has 1K of dedicated memory
(besides 4K user memory), features uppercase, lower
case, graphics and gaming characters for an effective
screen resolution of up to 256 by 256 points. Normal
TV's with overscan display about 24 rows of 24 charac-
ters, without overscan up to 30 x 30 characters

e are dealers for the rest of Ohio
scientific range of computers. The
widest range produced by any micro-
computer manufacturer, this
includes: —

8 C2-4P A professional 4K basic in-
ROM computer cased and with
power supply

= C2-8P DF A 32K basic in ROM
computer with dual 8~ floppydisk
drives far serious personal and
small business use

s(3- 0EM A 32K computer with

4 )

Software
Tapes at £5.50 + VAT

Homonyms*, Counter*, Trig
Tutor, Bar Graph, Definite
Integral, Basic Math, Presidents*®,
Powers, Electronics Equations,
Spelling Quiz, Solar System,
Continents, Add Game, Math
Intro, Base Ten Converter, Math
Blitz*, Inventory Demo, Ratio
Analysis, Advertisement,
Statistics |, Salary Demo*,
Annuity 1, Annuity I, Interest
on Loans, Loan Finance,
Uneven Cash Flows, Personal
Destroyer, Hide & Seek, Star
Wars, Black Jack, New York
Taxi, 23 Matches, Lander*,
Etch-a-Sketch, Space War*,
Battleship*, Crytography.
Tapes at £7.30 + VAT:—
Hangman, Mathink, Trend Line,
Straight & Constant Depreciation,
Address Book *, Checking
Account, Savings Account, Bio-
rhythm, Hectic.

Tapes at £11.00 + VAT:—

28

Extras 3 micro-processors (6502, 6800, Word Processor**, Programmable
® Power Supply & modulator £29.50 + VAT 280) and dual 8” floppy disk drives Calculator, Tiger Tank
® 610 Expansion board with 8K ram and dual Basic Tutor Tape: — £26.40+\I/AT
drive miniflopp chip ) £188 + VAT Full business, word sprocessing and Assembler editor with Manua
¢ ‘I)l:’)vCW[:DrBSF:ur;;iryfloppy i, CEELE) el €312 + VAT cate base management is availazle £25 + VAT
® Injection mouided case within 6 weeks for all disk based systems. Extended monitor with Manual
® 4K Ram upgrade kits £35 + VAT Write for catalogue for further details £10 + VATJ
J AN /)
7/
-III- U S lU' rm I—D 4 MORGAN STREET TELEPHONE:01-981 3933
LONDON E3 5AB TELEX:261426 ATN.LOTUS SOUND
= —
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PROJECT

ET! Audiophile

A design of the highest fidelity, styled to match our
amp, which is capable of bringing the best from those mobile

windings.

ver the last several years there
Ohas been a dramatic increase

in the number of moving
coil cartridges released. The design of
this type of cartridge results in a
number of advantages which works
on a moving magnet princple.

The pick-up coils are reduced
drastically in size and weight
compared to the coils used in moving
magnet cartridges. This results in a
total cantilever weight that is much
smaller than in the typical moving
magnet cartridge. Since the weight is
greatly reduced the ability of the
stylus to react to transients is in-
creased and an overall improvement
in signal accuracy results. Moving coil
cartridges generally have superior
frequency response characteristics
and improved phase response at high
frequencies. But they also have dis-
advantages.

The smali pick-up coils have a very
low impedance resulting in much

lower signal levels than available from
normal phono cartridges. In fact, the
voltages present on the typical
moving-coil cartridge at a recording
velogity of 10 cm/sec can be in the
order of 150uV! This is generally
insufficient to drive an amplifier to
anything like full power. Furthermore,
since the output level is some 30 dB
below that expected by the amplifier
then a great reduction in the signal-
to-noise ratio will result. An amplifier
with a short circuit signal to noise ratio
of 80 dB for example, which is quite a
good figure, will end up with a signal
to noise ratio of about 50 dB — which
is distinctly bad.

The internal impedance of
moving-coil cartridges is around 5
ohms and to achieve the low recom-
mended load impedance required it is
clearly not satisfactory to simply load
down the input of the average phono
input with a resistor since this does
nothing to overcome the signal-to-

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980

MOVING COIL
PREAMPLIFIE

noise ratio problems.

The solution to these problems is to
insert some voltage gain between the
output of the cartridge and the phono
input. This can be done in two ways.
Firstly, it is possible to use a trans-
former to boost the voltages up to the
desired level and they are capable of
very good results. But, transformers
are still limited to transient perfor-
mance and noise. To obtain the
necessary voltage gain the turns ratio
must be relatively high. Since the
impedance ratio is reflated to the
square of the turns ratio, the output
impedance must, of necessity, be
high also — usually around 30 k for a
50Q input impedance. This is sub-
stantially higher than the output
impedance of normal phono car-
tridges and degrades the noise figure
of the phono input stage. A solution to
this is to use a pre-amplifier instead of
a transformer to achieve the
necessary voltage gain. >
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INPUT

Fig 1. Full circuit diagram of
moving and pre-amp. PSU

shown below.
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PROJECT: Moving Coil Preamplifier

The input stage consists of Q1 to Q8 plus
associated circuitry. Q1 to Q4 and Q5-to Q8
are in parallel to reduce the current density
providing a low input impedance stage
having very low noise.

The required low input impedance can
be achieved in several ways. Firstly, we can
make the input stage a common base con-
figuration. In this type of circuit the input
is connected to the emitter of the transistor
so that the input impedance is determined
by the emitter resistor in parallel with the
base-emitter junction of the input tran-
sistor, which can be quite low. However,
this does not solve the problem of input
stage noise.

The other possibility, and the one we
elected to use in this design, is common
emitter configuration. The impedance of the
base-emitter junction of a bipolar transistor
is a function of the amount of current flow-
ing in the emitter of the transistor. This will
be largely determined by the collector
current and not by the base current, which
will contribute only a-small amount of the
total emitter current. A study of base-
emitter junction Is approximately equal to:

260
lc (mA)

where ‘ is the small signal current gain of
the transistor, and ‘I¢’ is the current in the
emitter of the transistor in mA.

So, to reduce the input impedance of the
first stage it is simply necessary to increase
the emitter current. But this increases the
current density in the input transistors,
increasing the noise generated by the input
stage.

To understand why this happens it is
necessary to look more closely at the causes
of noise.

Noise

There are two main sources of noise in tran-
sistors: shot noise and I/F noise. Shot noise
is the main cause of noise at middle and
high frequencies and is generated when an
electron attempts to cross a potential
barrier. It is therefore directly related to the
amount of charge flowing in the device.
h;ore specifically, it is given by the equa-
tion:

———

3 snuk 2
ls = 2qxch (amps)

(mean shot noise current)

where ‘g’ is the charge of an electron, in
coulombs, ‘id¢’ is the DC current in amps,
and ‘B’ is the noise bandwidth in Hz.

I/f noise has a random amplitude like
shot noise but its spectral density has a I/f
characteristic. This means that the noise
amplitude increases as frequency decreases
and becomes the dominant source of noise
at low frequencies. As with shot noise, its
equation reveals that it is directly related
to the current flowing in the transistor.

— a
I p 3= adc)
f

where ‘Iqc’ is the DC cusrent in amps ‘K’
and a are constants that are a function of
the particular device. ‘f’ is the frequency in
Hz, and ‘B’ is the noise bandwidth. Notice
that as Lgc is increased, so too is the I/f
noise (1.2).

HOW IT WORKS

It is clear from this that, in order to keep
noise generated by shot and I/f noise to a
minimum, it Is necessary to keep the current
density in the input stage low. But, as we
saw earlier, to obtain the necessary low
input impedance we have to increase the
emitter current. The solution to this is to
use several transistors in parallel to form the
input device. This decreases the current
density in each of the transistors since the
necessary emitter current can be shared by
all of the input devices. It also places the
impedances of the base-emitter junctions"
in parallel, further decreasing the input
impedance of the first stage. Furthermore,
since each transistor is a completely inde-
pendent noise generator their noise voltage
will tend to reduce each other (a process
too complex to examine in detail here).

This configuration works very well and
the noise levels of this preamplifier rival any
of the commercially available units.

To see just how difficult it is to obtain
a satisfactory signal to noise ratio -at these
signal levels it is necessary to look' at ano-
ther form of noise called ‘thermal noise’.
This is caused by the agitation of charged
particles in any conductor due to their
temperature. Every passive component
will generate thermal noise and short of
dunking the whole thing in liquid helium
to cool it off, there is simply no way of get-
ting rid of it. Thermal noise is given by the
equation:

2
‘R
where ‘T’ is the temperature in degrees
Ketvin (K).
‘R’ is the value of the resistance.
‘B’ is the noise bandwidth
‘k’ is Boltzmans constant, equal to 1.38 x

1023 W-sec/K.

From this equation we can calculate the
theoretical noise that will be generated by
the moving coil cartridge itself. This clearly
is the absolute lowest noise figure that is
possible with the input stage generating no
noise of its own (which is very unlikely!%.

If we let the temperature of the tran-
sistor be 300 Kelvin (i.e.: mean atmospheric
temperature) and the noise bandwidth be
20 kHz (the hi-fi audio band), then since the
DC resistance of the cartridge is about §
ohms the equation becomes:

= 4kTRB volts2

eR2 = 4 x (1.38 x 10-23)x300x5x(20x103)

Therefore e = 4.07 X104 volts or 41 nV.

So, the thermal noise of the cartridge itself
is 41 nV.

Actually, this calculation is not quite
right since the noise bandwidth is defined as
having a ‘brick wall’ response. An amplifier
with % dB point of 20 kHz that is falling at
a rate of 6 dB per octave will actually have
a noise bandwidth much greater than 20
kHz. Furthermore, if we want to be able to
quote noise figures to enable comparison
between different input stages, it is valuable
to quote moise voltages independently of
noise bandwidth. This can be done quite
easily by dividing the noise voltage by the
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square root of the bandwidth. The dimen-
sions of this new figure will be “volts per
root Hz”, and our result for the thermal
noise of a moving coil cartridge becomes:

41

——— VA
v/ 20 000
or0.29 nV/\/Hz

Now, if we are aiming at a signal to noise
ratio of 70 dB with respect to a signal voi-
tage of 150 nV (0.15 mV), which is the
expected signal level at a recording velocity
of 10 cm/sec., then the equivalent input
noise of the amplifier will be given by the
equation:

N
<70 =20log(——)
0.15x103

and is equal to 0.33 nV/ \/Hz.

The necessary equivalent input noise is in
the same order of magnitude as the noise
being generated by the cartridge itself!

The total equivalent input noise of this
unit was measured at 0.3 nV/ z. With
respect to a noise bandwidth of 20 kHz, this
corresponds to an input noise of 42 nV,
giving a signal to noise ratio with respect to
an input signal of 150 nV (0.15 mV) of 71
dB. At this level, the noise generated by the
cartridge itself will be one of the dominant
noise sources.

Capacitor C1 and C2 fix the upper fre-

uency roll-off characteristics as well as
shunting the input with the desired load
capacitance for the moving-coil cartridge.
The configuration of R1 and R2,C1 and C2
was found to give the best loading for a
variety of moving-coil cartridges.

The potentiometer RV1 allows the input
impedance to be varied over the range most
commonly recommended by cartridge man-
ufacturers.

Negative feedback is applied via the net-
work consisting of R28, capacitors CS and
C6 and resistors RS and R6. Some degen-
erative feedback for the input stage is
applied to the first stage by the emitter
resistors R7 and R8. Capacitors C9 and C10
are coupling capacitors to the second stage
while bias for this stage is determined by
R11, R12, R13 and R14.

The power supply consists of a series
regulator Q13 and QIl4. The potential
dividers R21/R23 and R22/R24 divide the
voltage present at the output of the regu-
lator and drive the transistors Q15 and Q16,
and the LEDs. The transistor base-emitter
junction in series with the LED will drop
0V6 + 1V65. Theretore, whenever the
voltage present at the centre of the poten-
tial divider tries to increase above 2V3
the transistor increasingly, conducts de-
creasing drive to the pass transistors Q13

~and Q14.

This is a relatively low ncise regulator
since the voltage reference is LED and not
a zener diode which is a noisy device. Resi-
stors R19 and R20, together with capacitors
C12 and C13 form 6 dB per octave low-pass
filters on the supply rails to further reduce
noise that may be generated by the regu-
lated supply. . .

3
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PROJECT: Moving Coil Preamplifier

Preamp Requirements

Preamplifiers have their disadvan-
tages also. The biggest problem by far
is the design of an extremely low noise
input stage with the correct input
impedance to load the cartridge
according to the manufacturers’
recommendations. The distortion
must be kept to a minimum and the
frequency response should be as flat
as possible. These design goals are
not unique to a moving coil cartridge
preamplifier but they are difficult to
achieve owing to the very low output
voltage of the moving coil cartridge.

The required low input impedance
can be achieved in several ways.
Firstly, we can make the input stage a
common base configuration. In this
type of circuit the input is connected
to the emitter of the transistor so that
the input impedance is determined by
the emitter resistor in parallel with the
base-emitter junction of the input
transistor, which can be quite low.
However, this does not solve the pro-
blem of input stage noise.

The other possibility, and the one
we elected to use in this design, is
common emitter configuration. The
impedance of the base-emitter junc-
tion of bipolar transistor is a function
of the amount of current flowing in the
emitter of the transistor. This will be
largely determined by the collector
current and not by the base current,
which will contribute only a small
amount of the total emitter current. A
study of base-emitter turn-on charac-
teristics shows that the impedance of
the base-emitter junction s
approximately equal to:

268
I, (mA)

where ‘B’ is the small signal current
gain of the transistor and 'l is the
current in the emitter of the transistor
in mA.
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‘Performance Features

The total equivalent input noise of this
unit was measured at 0.3nV/y/ Hz.

‘With respect to a noise bandwidth of

20kHz, this corresponds to an input
noise of 42nV, giving a signal to noise
ratio with respect to an input signal of
150nV {0.15mV) of 71dB. At this
level, the noise generated by the car-
tridge itself will be one of the
dominant noise sources. :

The circuit uses a symmetrical
configuration with NPN and PNP
transistors set up in such a way that
asymmetrical distortions tend to can-
cel. Normally distortion products are
generated differently for positive and
negative signal excursions and this
tends to produce second harmonic
distortion products. The configuration
used in this circuit results in very low
second and third harmonic distortion.
This has enabled a total harmonic
distortion figure of around 0.0015%
to be obtained.

The problem with quoting distor-
tion figures of this order is that they
are too low to be measured directly,
being well hidden under the noise
level. The only way a figure can be
obtained is to remove the overall
negative feedback, measure the
distortion and then divide by the gain
difference when the feedback is reap-
plied. Unfortunately, feedback does
not affect all the distortion products
equally, but the figure is still mean-
ingful.

Another advantage of the symme-
trical design of the input stage is that
it does away with the need for an
input capacitor. This is a definite ad-
vantage when dealing with low input
impedances since the value of the
capacitor would have had to be very
large to obtain a flat frequency res-
ponse at low frequencies.

The signal voltages present in the
preamplifier are naturally extremely
low and for this reason the power
supply has been kept as a separate
unit to reduce the possibility of 50Hz
induction from the power trans-
former.

A voltage regulator supplies the
necessary +6V. As it is critical to
achieve low noise it is important that
the regulator does not put noise onto
the supply rails which would degrade
the noise performance of the unit.
Normally the voltage reference used
for regulators of this type is a zener
diode but, as the zener is reverse
biased, it generates a comparatively
large amount of noise. In this design
an LED was used as the voltage
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reference. A red LED operated in the
forward-biased mode drops a con-
stant 1V65 and generates very little
noise.

Construction

Construction is relatively straightfor-
ward since most components are
mounted on the board. Other con-
struction methods are possible but
performance will not match that of our
prototype.

Mount the resistors and capacitors
first, followed by the transistors. Cut
the necessary lengths of shielded
cables and solder them onto the board
keeping the ends as short as possible.
Solder the necessary lengths of hook-
up cable to the board and after

-checking all components mount the

board in the chassis.
Use a steel box if you can, if not,
just be careful where it is placed.
Once the board is mounted in the
chassis, the pots and rear panel hard-
ware can be mounted and the wiring
completed according to the wiring

‘layout diagram shown. The shielded

cables coming from the outputs on
the board have only one of their
shields connected to the output
sockets which are wired together and
connected to the chassis at the
ground terminal.

It is important that the sockets be
insulated from the case and that the
ground connection made to them is
according to the wiring diagram. If the
unit is going to be used with the
recommended power supply there
should be no hum problems. It is
wired so that the O volt line is not
connected to the chassis of the power
supply. This is important, otherwise a
hum loop around the units’ mains
grounds will result. Do not ‘cure’ the
problem by disconnecting the ground
wire at the 240 volt plug, as this will
remove any ground connection from
the power supply chassis. This is
dangerous.

Powering Up

Before turning the unit on make a final
check of the board. Check the orien-
tation of the transistors, electrolytic
and tantalum capacitors and the
LEDs. If all is right, turn down the
volume control completely and switch
the power supply on. The LEDs in the
preamp’s regulator should come on
immediately.

Perhaps we are biased, but the
sound quality of this preamp is ex-
tremely good! ETl
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“up to 22 pin ICs Has 130 contact points

EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug
components in and out of letter number dentified
nickel-silver contact holes. Start small and simply
shap lock boards together to bulldd breadboard of
any size

Alt EXP Breadboards have two bus-bars as an integrat
part ot the board, if you need more than 2 buses
stmply snap on 4 more bus bars with the aid of an EXP
4B

EXP 325 £1.80 The ideal breadboard
tor 1 chup circunts Accepts 8, 14, 16 and

including two 10 point bus bars

EXP 350 £3.15 Specially designed
for working with up to 40 pin ICs
perfect for3& 14 pinICs

Has 270 contact points including
two 20 point bus bars

EXP 300 £5.75 The
most widely bought
bread-board in the UK
With 550 contact
points, two 40 point
bus bars, the EXP 300
will accept any size IC and up to 6 x 14 pin DIPS

D o BN 0

EXP 600 £6.30 Most
MICROPROCESSOR
projects in magazines
and educational books
are built on the EXP 600

EXP 660 £3.60 Has 6" centre
spactng so 1s perfect for

MICROPROCESSOR applications

EXP 4B £2.30 Four
more bus-bars in
“snap-on’’ unit

- g T s out
SRR Rete gurne ANy 42

The above prices are exclusive of P&P and 15% VAT

THE CSC 24 HOUR SERVICE
TELEPHONE (0799) 21682

With your Access, American Express,
Barclaycard number and your
order will be in the postimmediately

CONTINENTAL SPECIALTIES CORPORATION

CSC (UK) LTD. EUROPE, AFRICA, MIDEAST
Dept 9EE Shire Hill industrial Estate Units 1 and 2
Saffron Walden, Essex CB113AQ

Tel: Saffron Walden (0799) 21682. Telex- 817477
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THREE FOR FR
FROM CS

Available from selected stockists

ELECTRONICS BY NUMBERS
RAIN ALARM

You need never be caught out by the weather again.
The rain alarm will emit a warning sound whenever
there’s rain or moisture tn the atmosphere. The
current drawn from the battery is negligable so 1t ¢an
be left switched on for up 10 a year!

WOBBLY WIRE GAME

All the fun of the fair, in your own home! Test your
skill at building and playing this version of the popular
game, where a ‘wand’ has to be moved from one end
ot a wire to the other, without the loop at the end of
the wand ever touching the wire.

HIGH QUALITY CONTINUITY
TESTER

An invaluable piece of test gear for testing and fault

finding circuits and wiring  Pure continuity checks can

be carried out without being affected by adjoining
circuitry

take the coupon to your nearest CSC stockist or send
direct to us and you will recerve "THREE FREE
PROJECTS FROM CSC".

If you missed Free project No's 1, 2 and 3, please tick
the appropriate box in the coupon.

PROTO-BOARDS

The ultimate in breadboards for the minimum of cost.
Two easily assembled kits.

Want to get started on building exciting projects but
don’t know how? Now using EXPERIMENTOR
BREADBOARDS and following the instruction in our
FREE "Electronics by Numbers'” leaflets, ANYBODY
can build electronic projects

Look at the diagram, select RI, plug it n to the letter
numbered holes on the EXPERIMENTOR
BREADBOARD, do the same with the other
components, connect to battery and ANYBODY can
burtd a perfect working project

IRAR A
1@*@%‘@_&;@
w0 | :#\:‘%‘\ o

pra——
YOU WILL NEED
e.g LED Bar Graph (a previous project)
components EXP300 or EXP350
D1to D15 — Silicon Diodes
R1 10 R6 Resistors
LED 1to LED 6 Light emitting diodes

For the full detarled instructions, including
“"Electronics by Numbers™ circurt diagrams, simply

[ ™ = = = == |T'SEASY

Dvspiay ‘
%[l o

ESESED CONTIMENTAL SPEOMLTIE CORPORATION

PB6 Kit, 630 contacts, four 5-way binding posts
accepts up to six 14-pin Dips.

PROTO-BOARD 6 KIT £9.20

(e] Q

Proto- oa 1 no.100

PB 100 Kit complete with 760 contacts accepts up to
ten 14-pin Dips, with two binding posts and sturdy
base Large capacity with Kit economy.

PROTO-BOARD 100 KIT £11.80

WITH C.§.C'= == == == w= == 1

TO RECEIVE YOUR FREE COPY OF PROJECTS 4,5 and 6.

J Just clip the coupon

Give us your name and full postal address {in block

For immediate action ]

The C.S.C. 24 hour, 5 day a week service.

I capitals). Enclose cheque, postal order or credit card Telephone 0799 21682 and give us your Access,
number and expiry date, indicating in the appropriste American Express or Barclaycard number and your
box(es} the breadboard(s} you require. order will be in the post immediatley
l EXPERIMENTOR 1€ CAPACITY (UNIT PRICE INC | Qty I
BREADRGARDS| CONTACT PN DIP |PEP 6 155 vAT| reg | NAME....
I EXP 328 130 R T tam ADDRESS ..........c.ocueennnn, '
EXP 350 270 3 f 4.48
I EXPI300 5 g 778 || e I
EXP 600 E£B39 | e
I LSE Wit I
06 pict
EXP 650 270 £ 5.00 | enclose cheque/P.O.forf. .. ... ...
Dip s S Debit my Barclaycard, Access,
I 8 i B American Express card No. . .. .
Bene Boirt B i
EXP 48 Osu:OBa:: 8 £380 | | oo Expirydate . ... ...
I === oo If you missed project No's 1, 2 and 3.
Project 1: Two-Transistor Radio. Pro-
EEOICIE0 AR _ ject 2: Fish’'n’Clicks. Project 3: Led Bar
i PB6 630 ] 6 [ 8173 T ] Graphtickbox :
PB100 760 | 0 | 1472 [ | ForFree catalogue tick box

C.S.C.(UKILTD. Dept 9EE Shire Hill Industrial Estate Units 1 and 2 Satfron Waiden, Essex CB11 3AQ

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980

Tel: Saffron Walden {0799) 21682. Telex: 817477
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DORAM ELECTRONICS LTD, a name well known in the home electronics market, are

back in business under new management. We aim to combine our many years experience
supplying components worldwide with personal service to our new customers.

NEW PROJECT PACKS:

+  Universal Digital — This versatile-unit can replace
analogue meters with an fsd from 1 to 100V or
10mAto 1 Amp. Three 7-segment LED display.

£14.65

+  Touch Tuning — Can be used with most varicap
tuned front ends to select up to 9 pre-set
channels. Digital channel display. £17.80

+  DJ Killer — Detects the sound of a voice on the

COMPONENTS We stock a large range of TTL, CMOS.
Linear and Microprocessor IC’s, plus Transistors, Diodes.
Resistors and Capacitors etc.

PROJECT PACKS We can supply 'Project Packs’
containing all the electronic components, PCB and
instructions for over 100 different magazine projects. These
range from simple circuits suitable for the beginner to very
advanced designs. like our user-programmable TV GAMES
COMPUTER system.

radio and cuts off the audio until music is
transmitted. £7.65

VAT inclusive prices. Postage add 40p

PRICE LIST For our new Price List send a large SAE to :
Doram Electronics Ltd., Dept ET, Fitzroy House, Market
Market Place, Swaffham, Norfolk. PE37 7QH.
Tel: Swaffham (0760) 21627. Telex: 817912

A DE BOER COMPANY

'0.1% basic accuracy.

PORTABLE
PRECISIO

A RANGE OF 3% DIGIT LCD MULTI-
METERS OFFERING HIGH PRECISION AND
EXTENDED BATTERY LIFE. ALI_TYPES
FEATURE FIVE FUNCTION OPERATION (AC /.
AND DC VOLTS, AC AND DC CURRENT, ,
RESISTANCE) WITH ABILITY TO CHECK
DIODES. 0.5" LCD DISPLAY WITH
‘BATTERY LOW' WARNING. AUTO-POLARITY,
AUTO-ZERO. FULL PROTECTION AGAINST TRAN-
SIENTS AND OVERLOADS WITH ABILITY TO
WITHSTAND MAINS ON-ANY RANGE. RUGGED ABS
CASES AND ACOMPREHENSIVE 1-YEAR WARRANTY.
The LMM-200 is a compact handheld multimeter with
0.5% basic accuracy and 15 different ranges. It measures
AC/DC voltage from 0.1mV to 500V, AC/DC current from
0.1uA to 2 Amps and resistance from 0.1(2 to 2M(). 200
hour battery life.
The LMM-2001 is an identical instrument but with a

LMM-2001 | 44.95 | 1.00 | 689 5284
LMM-100 | 69.95 | 1.50 | 10.72 | 82.17
(TEST LEADS | 1.95| 0.5 | 0.33 | 2.53

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Please send me Data ‘
LMM-100 £82.17 (1 LMM-200 £41.34 (1 LMM-2001 £52.84 TESTLEADS £2.53

The LMM-100 is suitabte for field or bench use. Ithas a
basic accuracy of 0.1% and 25 different ranges. It
measures AC/DC voitage from 0.1mV to 1KV, AC/DC
current from 0.1uA to 2 Amps and resistance from 0.1} to
20M(). Battery life is over 2,000 hours. It also features a
unique ‘digital hold' facility and adjustable carrying handle.

Name
Address

B ___Tel.No
| enclose cheque/P O. value

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon, Essex.
Telephone Not Basildon (0268) 727383,

NI T pp———————Y
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NASGOM-2+

Here's an offer you can’trefuse:

Because of the lack of availability of MK 4118
RAMs, Nascom Microcomputers is supplying its
Nascom 2 without the 8 spare 4118s but with a FREE
16K dynamic RAM board.

When the 4118s become
available, Nascom 2
purchasers canhave them
atthe special price of £80
+ VAT for the 8K.

So, for £295 plus VAT
this is what you gFt:

MEMORY
® 16K RAM board
(expandable to 32K).
@ 8K Microsoft BASIC.
®2KNAS-SYS1
monitor.
@ 1K Video RAM.
@ 1K Workspace/
User RAM.
® Main board sockets
2 for the 8x4118s or

MICROPROCESSOR 2708 EPROMS.
@ Z80A which wilfrun at 4MHz but is selectable between1/2/4 MHz.

HARDWARE
@ Industrial standard 12" x 8" PCB, through hole plated, masked

| | and screen printed. All bus lines are fully buffered on-board.
INTERFACES @ Licon 57 key solid state keyboard.
ackagesv‘a-“( @ Monitor/domestic TV interface.
ying 5L51MOS gTL packages- @ Kansas City cassette interface (300/1200 baud) or RS232/20mA
12" %8 sand 33 teletype interface.
ory P The Nascom 2 kit is supplied complete with constructionarticle

and extensive software manual for the monitor and BASIC.

COMPATIBLE FROM T2 and B-8UG
£25.00

NASGOM IMP PLAIN
PAPER PRINTER

all micro computers. Deliveries Ex-Stock.

® Opticiial tractor feed. @ Baud rate from 110to 9600

The Nascom IMP (Impact Matrix Printerj features are: @ External signal for optional synchronisation of baud

@ 60 lines per minute. ® 96 character ASCll set N rate. @ Serlal RS$232 intertace with parallel option
® 80 characters per line. (includes upper/lower case $ # ') available soon.

@ Bi-directional printing. ® Automatic CR/LF.

@ 10line print buffer. @ Accepts 84" paper.

REVOLUTIONARY TOUCH e

Other features @ keyboard @ TRULY SOLID STATE® I
@ Built-in electronic shiftlock. il ]l + 159
® Two-key rollover to prevent accidental two-key operation 1 g ] £] P&p

(excluding “control” and "shift").
@ Electronic hysteresis for firm "feel”

@ Signal activation time of 1 millisecond. TASA has full 128 position 8-bit ASCIl output plus

@ Standard 6-position dual readout male card edge continuous strobe, parity select. The touch
connector. @ CMOS compatible with putl-up resistor sensors are sealed in tough polycarbonate which

@ Parallel output: active pull-down, direct TTL compatible is washable and can withstand rugged treatmentin
(one load) open collector type. harsh environments. Delivery Ex-Stock

AAZE
EXPANSION NASCOM-1
NASCOM-1 BUILT #*Expansion butter board . £32.50 XPowersupply forupto
MEMORY KITS (inclusive all 32K expansion Mk 1 £24.50
hardware) #BA power supply for larger
8K ) _ ggs than 32K expansion £60.00
186K ... ... o £140 “Exparsion card frame . £29.50
32K - ) . £200 *EPROMY programmer ... £40.00
#1/0 board with decoders and *E PROM Eraser ... . £25.00
all hardware except ICS will #Programfning manual £4.00
acceptupto 3 PIOs, 1 CTV and Tiny Basic 1aga ) czs,po
1 UART . £35 Super Tiny Basic (with editor and machine
NEW. T.4 operating system in (2) utility routined) . . £35.00
2708 EPROMS UPWARDS Zeap assembler editor . £32.00

Fully built and housed in a stylish enclosure
for just £325 plus, 159 VAT .Interfaces with

Your London & National Nascom Distributor. : ” v
Export Orders deduct VAT, but add 5% carriage ENRYS
Official Export & Educational Orders welcome o e Vi Computer Kit Division

Our Telex 262284 Mono Ref. 1400 Transonics o e o5 nga o o'
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— FEATURE

DESIGNER'S
NOTEBOOK

In this month’s ‘Notebook’ Ray Marston looks at
applications of the ubiquitous CD4093B CMOS IC.

egular readers of ET! and our sister magazine Hobby ved
REIectronics will have noticed -that the project design °
team have a special affection for the CD4093B
CMOS IC. This device is a quad 2-input NAND Schmitt T out
trigger. it is a highly versatile package that can be used in a L = e
wide variety of wave-shaping, timing, logic and waveform
generating applications. This month’s ‘Notebook’ is de- .
voted exclusively to describing applications of this uni-
quitous device. b @

Schmitt Applications

Figure 1 shows the functional diagram and truth table of Fig 3. Simple Schmitt trigger with DC input.
the CD4093B. Each of the four gates is individually
accessible and can be used as either a normal NAND gate or

—0 vdd
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[ J |- 14 vdd N oot 40938
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e Fig 4. Simple Schmitt sine/square converter.

Fig 1. Functional diagram and truth table.

-0 Vdd
an inverting Schmitt trigger by using the connections
shown in Fig. 2. All unused inputs of the package must be vt
tied to the positive or negative supply rails, as appropriate. p sensiTit, jnl o
40938
IN 0—|
c
w0
o )
@ ov
m
Fig 2. Method of connecting a NOR gate for inverting Schmitt use. Fig 5. Improved sine/square converter.
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Fig 6. Connecting the 4093 as a rising edge detector.

Fig 8. Pulse delay using a4093.

Figs. 3 to 5 show basic ways of using a CD4093B gate
as a Schmitt trigger. Each gate has a typical hysteresis
voltage :difference between the upper and lower trigger,
threshold voltages) of 2 V when powered from a 10 volt
supply. In Fig. 3 the input signa! is direct coupled to the
gate input. In the Fig. 4 sine/square converter circuit the
input signal is AC coupled and the input pin is biased at
half-supply via R1 and R2. In the improved sine/square
converter circuit of Fig. 5, the input pin bias can be
adjusted to mid-way between the upper and lower
threshold values, to give maximum sensitivity.

Edge Detection

Figs. 6 to 9 show a variety of ways of using the 4093 to
detect or delay the edges of input pulse waveforms. The
Fig. 6 circuit gives an output pulse on the arrival of the
rising or ‘leading’ edge of an input pulse. The duration of

38

Fig 9. Leading edge delay circuit for the 4093.

Fig 11. A variation giving gated astable multivibrator operation.

the output pulse is determined by the C—R values. The Fig.
7 circuit produces an output pulse on the arrival of the
falling or "trailing’ edge of an input pulse. The Fig. 8 circuit
delays the entire input pulse by a period determined by the
C—R values. The Fig. 9 circuit delays the leading edge
only.

Clock Circuits

Figure 10 shows how a single CD4093B gate can be used
as an astable muitivibrator or ‘clock’ generator. This circuit
gives excellent performance with very clean output edges
that are unaffected by supply line ripple and other nasties.
The operating frequency is determined by the C—R values
and can be varied from a few cycles per minute to 1 MHz or
s0. The circuit action is such that C1 alternately charges
and discharges via R1. C1 can be a polarized component.
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Vdd

1
our Ll—
40938 —0

CONTROL
VOLTAGE
INPUT

Fig 13_. A special purpose astable. The voltage V, has to rise above
Schmitt (upper) threshold for operation. Frequency increases with

| PB1 PRESS RELEASE

R1
100k

Fig 14. Using a 4093 to obtain a ‘noiseless’ push button switch.

Figure 11 shows how the basic astable can be gated on
and off via an external signal. Note that the circuit is gated
ON by a high input, but gives a high output when itis in the
OFF state.

The basic astable circuit of Fig. 10 produces an in-
herently symmetrical output waveform. The circuit can be
made to produce a non-symmetrical output by providing
the timing capacitor with alternate charge and discharge
‘paths, as shown in the circuits of Fig. 12. The Fig. 12
circuit produces a fixed M/ S (mark-space) ratio output.

Figure 13 shows a special-purpose voltage-controlied

astable which operates only when V  rises above the upper -

Schmitt threshold: the operating frequency then rises as V|
is further increased.
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Fig 15. Touch switch giving output HIGH on operation. Reversing
R1 and SW gives output LOW on operation.

O Vdo

—C0 ouTt

Fig 16. A latching or bistable touch switch circuit using two
CDA093B ICs.

Miscellaneous

Fig. 14 is the circuit of a 'noiseless’ push button switch,
which produces a clean output pulse each time PB1 is
operated. C1 charges up rapidly when PB1 is closed but
discharges slowly .with a period that is long relative to
normal noise spikes) via R 1 when PB1 is released.

The output of the Fig. 15 circuit goes high when the
input contacts are touched. Fig. 16 shows the circuit of a
latching or bistable touch-activated switch. ET
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GREENWELD

443 A Milbrook Road Southampton S0O1 OHX

-
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VEROCASE SALEN
Three popular sizes of Verocase at drasti-
cally reduced prizes — these were part ¢f
their standard range (75-1411, etc.) but
are in GREEN and have been discontinued
by Vero. We have purchased their entire
stock and offer them as below:

Type No Size Price
21050 205x140X75mm £2.70
21052 154x85X60mm £1.70
21053 125%x65x40mm £1.40

DIL SOCKETS
Low profile by Tl at lowest ever prices!
1-99 100-499 500+

8 pin 095  .075 .065
14 pin 105 .085 .075
16 pin 12 .095 085
18 pin 1566 125 10
20 pin 19 15 12
22pin .21 17 14
24pin .24 19 15
2B pin .26 21 16
40 pin .32 .26 21

BULK BARGAINS
All new full spec devices. Prices per 100
inc VAT (orders not accepted for less than
100 of one type at these low prices!l)

AD161/2PR €48  BF255 €8
BC107 €7  BF394 €4
BC108 €6 BF450 €7
BC109 €7 BF451 €5
BCY114 €6 BFY17 €12
BC117 €5  BFY50 €14
BC125 €5  BFYS1 £14
BC147 €5  BFY52 €14
BC148 €5  BSY95A £10
BC149 €5  BU205 £65
BC159 €5  BU206 £65
BC172C €5  2N1132 €12
8C1828 €4.50  2N2369 €12
1k £35 2N2894 £12
10k €310  2N2926Y €5
BC1838 £5 2N2926R £5
BC1B4L €5  2N3053 €13
BC212 €5  2N3054 €34
BC213L €5  2N3055 €34
BC237 1] 2N3442 €100
BC2388 €5  2N3583  €4§
BC252 €7  2N3618 €78
BC3088 €6  2N3702 to €S
BC230 €7  2N3708
BC238 €8 2N4401 €5
BC337 €8  2N4403 €6
BC348 €5  2N5401 €19
BC351 €14
BC557A €5 DIODES
BCX33 £5 maom £3.50
BD131 €19 £28
BD132 €20 maooa £4.50
BD181 £50 1k €39
BD184 €60  1N4006 £€5.50

BD246 £25 1k £46
BD525 £25 1N4148 €2.30
BD526 £25 Tk £17
BD173 £13

BF181 £17 ICs

BF195 £5 741 8dil £13.50
BF197 £5 555 £21.75
BF198 £5 723 14dil €32
BF241 £5 7237099 €30

Resistors — aW 5% carbon film, these
values only: 220R, 470R, 1k. 3k9, 4k7,
33k, 47k, 220k, 18R. Al at £4 per 1.000
{min qty of one value) or £35 per 10,000
any mix.

All other values from 1R to 10M @
£1/100, £7.10/1000 per value.
INVERTER

Prepare for the Power Cuts! Ready built
inverter, 24V DC 290x55x37mm in, will
power 6x8W fluorescent tubes. Clrcuit
supplied. Only £2.90.

SCR PANEL & REED PANELS
2525 Contains 11 800mA 60V 2N5061
SCRs, 11-6V8 zeners. 11 1N4004 diodes
plus Rs. Cs, etc. Only £1.
2526 10 24V reed relays, 22 1N4004,
10 Weird Ics, Rs, Cs, etc. 60p
2527 2X6V reed relays, 6 X2S030 or
25230, 6 X400V rects, plus Rs.

Only 50p

All prices include VAT at 15% — Just add 30p post

OUT SOON!!
THE AMAZING
1980

GREENWELD

 CATALOGUE
FEATURES INCLUDE:
@ 60p Discount Vouchers
@ Quantity prices for bulk buyers
@ Bargain List Supplement
@ Reply Paid Envelope
@ Priority Order Form
@ VAT inclusive prices
PRICE 40p + 20p POST

1A 400V REGTIFIERS
Plastic, like 1N4004, type 388F these
diodes have preformed leads for horizon-
tal mntg (15mm FC). Supersave price —
100 for £2.30; 500/ £10; 1000/£18.

1000 RESISTORS £2.501
New stock just arrived — Carbon Film 2%
& 5%, % & Yaw, all brand new, but have
pre-formed leads, ideal for PC mntg.
Enormous range of populdr mixed values
for just £2.50/1000; £11/5000; €50/
25,000.

POWER DARLINGTON PAIR
Plastic power (TOP66 case) transistors
type BD695A/BD696A. Just look at the
spec!! 70W 8A 45V — Hfe 750 @ 4Al!
Special low price — £1.20 per pair.

TMS4030 RAM
4096 bit dynamic RAM with 300ns
access time; 470ns cycle time; single low
capacitance high level clock i /p: fully TTL
compatible; low power dissipation. Sup-
plied with data £2.75.

BUZZERS. MOTORS & RELAYS
2401 Powerful 6V DC, all metal construc-
tion. 50mm dia X 20mm 70p
2402 Miniature type, 3-9V, oniy 22-
15X 16mm. Very neat 65p.

Z450 Miniature 6V DC motor, high
quality type 32mmdia X 25mm high, with
12mm spindle. Only £1.

Z451 12V high torque motor 30mm
diax40mm high, with 10mm spindle,

65p.

Z452 6V DC motor with gearbox giving
final shaft speed 700 rpm. Spindle is
threaded OBA. Ex-equip £1.

Z453 As above but 300 rpm and un-
threaded spindle £1.

A372 Audible Warning device — solid
state circuit drives high efficiency trans-
ducer to give high output. Voltage reqd
4-18V. Can also be driven direct from TTL
or CMOS. Module size 45X 21X 12mm.
Comprehensive data supplied £€1.50.

WB92 Heavy Duty 12V relay, ideal for car
use — single 15A make contact. Coil 25R
In sealed metal can with mounting bracket
85p.

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC. BRAND NEW,
MARKED DEVICES — SENT BY RETURN OF
POST. VAT INCLUSIVE PRICES

K001 50V ceramic plate capacitors. 5%. 10 of
each value 22pF to 1000pF. Total 210. £3.69,
K002 Exiended range. 22pF to 0.1uF. 330
values. £5.53.

K003, Polyester capacitors. 90 each of these
values. 0.01 0015 0.022, 0.033. 0.047.
0.068, 0.1, 0.15, 0.22. 0.33, 0.47,F. 110
altogether for £6.07,

K003 Mytar capacitors. min. 10OV type. 10 each
all values from 1000pF 1o 10.000pF. Total 130
for £4.05.

KO007. Electrolytic capacitors 25V working, smalt
physical size. 10 each of these popular values: 1
2.2,4.7,10,22.47. 100uF. Total 70 for £3.59.
KO008. Extended range. as above, also including
220. 470 and 1000F. Total of 100 for £6.05.
K021 Miniature carbon flm 5% resistors. CRZS
or similar. 10 of each value from 10R 1 1M. E12
series Total 610 resistors. £6.15,

K022 Exiended range. Total 850 resistors from
1R 10 10M £8.50.

K041 Zener diodes. 400mW 5% BZY8B_etc. 10
of each value from 2-7V to 36V. E24 series. Total
280 for £16.37.

VU METERS

Vo002 Twin type. 2 metres 40X 40mm
and driver board, supplied with circuit and
connection data, £3.50.

Voo3 New type, just in. Twin type
moulded in one piece, 80 X40mm (no
driver board but suitable circuit supplied)
£2.50.
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Microcomputers are coming -
wave! Learn to program
Millions of jobs are threatened, but millions more
will be created through the microcomputer
revolution. Will YOU sink or swim? Be one of the
people who welcomes computers and the end of
boring jobs.

Learn BASIC - the language of the small computer and the
most easy-to-learn computer language in widespread use. Teach
yourself with a course which takes you from complete
ignorance step-by-step to real proficiency - all you need to start
with is a knowledge of simple arithmetic and the use of
decimals. And you don’t need a computer,

This unique course comes as four A4 books, written by three
authors well-known in the fields of microcomputing, self-
instruction and writing clear English. In 60 straightforward
lessons you learn the five essentials: problem definition,
flowcharting, coding the program, debugging, and preparing
clear documentation.

Every lesson has thought-provoking questions and we never ask
for mindless drudgery. You will know that you are mastering the
material and feel a rare satisfaction. Harder problems are
provided with a series of graded hints, a unique and really
helpful approach. So you never sit glassy-eyed with your mind a
blank. First time through, you may need to read most of the
hints, but you will soon learn to tackle tough programming
tasks - such as writing programs for computer games, preparing
graphs on an output printer, calculating compound interest
tables and estimating costs.

COMPUTER PROGRAMMING IN
BASIC £7.50

Book 1 Computers and what they do well; READ, DATA, PRINT; powers, brackets,
variable names; LET; errors; coding simple programs.

Bapk 2 High and low level languages; flowcharting; functions; REM and
documentation; INPUT, IF...THEN, GO TO; limitations of computers, problem
definition.

Book 3 Compilers and interpreters; loops, FOR...NEXT; RESTORE; debugging;
arrays; bubble sorting; TAB.

Book 4 Advanced BASIC; subroutines; string variables; files; complex programming;
examples; glossary.

THE BASIC HANDBOOK £11.50

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

FORTRAN COLORING BOOK £5.40

It you have to learn Fortran (and no one actually wants to
assimilate it for the good of the soul) buy this book. Forget the
others-this one is so good it will even help you understand the
standard, dense, boring, unintelligible texts.”” New Scientst.

A.N.S. COBOL £4.40

Covers the most widely used computer language in business
today. It teaches how to write a COBOL program and compile it
effectively, paying proper attention to spelling, punctuation, and
format.

40

THE ALGORITHM WRITER'S
GUIDE £3.75

FLOW CHARTS & ALGORITHMS help you present: safety
procedures, government legislation, office procedures, teaching
materials and computer programs by means of YES and NO
answers to questions.

The Algorithm Writer's Guide

explains how to: define the questions, put them in the best
order and draw the flow chart, with numerous examples shown.
Ali that students require is an aptitude for logical thought. Size:
AB, 130 pages. This book is a MUST for those with things to

say.
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g%l Cambridge Learning Enterprises
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Understand Digital Electronics
In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital
watches are already commonplace. Tomorrow a digital display
could show your vehicle speed and fuel consumption; you could
be ‘phoning people by entering their name into a telephone
which would automatically look up their number and dial it for
you.

These courses were written by experts in electronics and
learning systems so that you could teach yourself the theory
and application of digital logic. Learning by self-instruction has
the advantages of being faster and more thorough than
classroom learning. You work at your own pace and must
respond by answering questions on each new piece of
information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding
of the rapidly changing technological world around you.

DIGITAL COMPUTER LOGIC
AND ELECTRONICS £7.00

T
Digital Computer Logic and Electronics is designed for the |
beginner. No mathematical knowledge other than simple
arithmetic is assumed, though the student should have an
aptitude for logical thought. It consists of four volumes - each
Ad size - and serves as an introduction to the subject of digital L
electronics. Everyone can learn from it - designer, executive, 1—— - i
Systems.

SELF-INSTRUCTION COURSES

scientist, student, engineer.
Book 1 Binary, octal and decimal number systems; conversion between number

Book 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth

tables. >
Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates. fe( H)W
Book 4 R-S and J-K flip flops; binary counters, shift registers and half adders. » o2

CAMBRIDGE LEARNING ENTERPRISES, UNIT 16.
DESIGN OF DIGITAL SYSTEMS

RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON,
£11.50

CAMBS PE17 4BR, ENGLAND.
TELEPHONE: ST.IVES (0480) 67446
Design of Digital Systems is written for the engineer seeking All prices include worldwide postage {airmail extra)
to learn more about digital electronics. Its six volumes - each A4 If order comes to £15 or rriore, deduct £2
size are packed with information, diagrams and questions Please allow 21 days for delivery
designed to lead you step-by-step through number systems and GUARANTEE No risk to you.
Boolean algebra to memories, counters and simple arithmetic If you are not completely satisfied your money will be
circuits, and finally to a complete understanding of the design
and operation of calculators and computers. Contents include:

refunded when books are returned in good order.

Please send me the following books:
...... Computer Programming in BASIC (4 books) at £7.50
...... The BASIC Handbook at £11.50
..... FORTRAN Coloring Book at £5.40
...... A.N.S. COBOL at £4.40
...... Algorithm Writer's Guide at £3.75
.Digital Computer Logic & Electronics (4 books) at

Book 1 Octal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers; complementary systems; binary
multiplication and division.

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR NAND. NOR and
exclusive-NOR functions; muitiple input gates; truth tables; De Morgans Laws;
canonical forms; logic conventions; Karnaugh mapping; three-state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors
and arithmetic logic units {ALUs); multiplication and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring,
Johnson and exclusive-OR feedback counters: random access memories {(RAMSs) and
read only memories (ROMs).

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

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

£7.00
...... Design of Digital Systems (6 books) at £11.50
... .. .0-Level English Language (3 books) at £7.00

| enclose a “‘cheque /PO payable to Cambridge Learning

Enterprises for £. . . . . .

Please charge my ‘Diner's Club/Access/Barclaycard/Visa/

Eurocard/ Mastercharge / Trustcard Account No. .. . . .. .
L . ("delete where applicable)

Signature................n

Telephone orders from credit card holders accepted on
0480-67446 (Ansafone). Overseas customers (inc. Eire) should
send a bank draft in sterling drawn on a London Bank, or quote
credit card number.

O-LEVEL ENGLISH LANGUAGE
£7.00

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that's serious yet fun to read, shows you how to mark your

own work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book 1 learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING, and Book 3 coaches you in the
principles of COMPOSITION. Size: 3 A4 volumes totalling 250

pages.

Cambridge Learning Enterprises, Unit 16, Rivermill Site,
FREEPOST., St. Ives, Huntingdon, Cambs PE17 4BR, England.
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EPROM

EPROM Programmer.

== HE EPROM programmer is con-
structed on a single sided PCB.

As there are not many com-

ponents on the board construction is,
quite straightforward. Start by insert-’

‘ing the wire links into their respective
holes. There are five of these. Bare
tinned copper wire can be used. Then
insert pins for all of the connections to
Triton and for the transformer out-
puts. Now solder the normal IC
sockets into position {leave the zero
insertion force socket for now). Solder
one socket to the board at a time in
order to ensure that all of the pins are
connected. As usual, start with the
largest socket and work down to the
smallest. You can now solder the
resistors, capacitors, diodes and tran-
sistors into position. Take care to
insert the correct value component
into each position and to ensure that
the transistors, diodes and electrolytic
‘capacitors are the right way round.
Lastly insert the socket for the EPROM
and solder it. The control lever is
adjacent to pin 1.

it is now time to make up the con-
necting cable for the board. The pro-
grammer is intended to be plugged
into the end of the Triton motherboard
and derives most of its power from
here. However, it could be run directly
from the extender socket on the main
board with some care. More on this
later. Using the wiring diagram cf
figure 5, attach the wires to the 64
way socket and to the PCB. If you are
using a cover on the socket,
remember to pass the wire through it
before soldering both ends! Take care
when connecting the wires to ensure
that none of them become crossed on
their journey from the socket to the
circuit board or you will end up with a
data encrypter! When the job is com-
plete and checked, insert all of the ICs
into their relevant sockets and check
their orientation.

42

The unit can now be mounted into
a box and the transformer connected.
Firstly, cut a hole in the lid of the box
for the zero insertion force socket.
Also cut a slot at the join of the lid and
base of the box for the cable entry.
The board should be mounted with
stand-off pillars to the box lid so that
the programming socket is flush with
the front panel. The connecting cable
emerges via the slot cut between the
lid and base of the box.

Firm Commitment

The programmer is now ready for use.
Connect the 64 way socket to the end
of your motherboard and switch the
Triton system on. Now apply 240V to
the programmer. If you are using the
Level Six firmware, you are ready to
go. Otherwise it is necessary to key in
the program given. Having keyed it
in, save it on tape. Now enter the
program that you want to burn into
EPROM. This can either be done
using the monitor or TRAP. Normally

PROGRAMMER

Once you've developed and debugged aprogram for
your trusty Triton, transfer it to tape orinto EPROM
using the latest addition to Triton’s hardware - an

the program’is loaded from a cassette’

tape having been previously deve-
loped and debugged in RAM. When
an object code form of the program is
ready in RAM, you can start to pro-
gram the EPROM with Level Six type
Z. With other monitors, load the tape
which you dumped earlier into RAM
and type G1600. In response to the
START: prompt type the address in
RAM where the 1K byte block of data
for the EPROM starts. After typing the
carriage return, the program will start

to load the datd into the EPROM. .

Before each programming pulse oc-
curs, the data is read from the EPROM
and checked against the new data for
the location to ensure that a O bit is
not trying to be programmed toa 1. if
this test fails a PROGRAM ERROR is
reported on the VDU and program-
ming is haited. On the last program-
ming cycle, the data in the EPROM is
read again and tested to see if it is the
same as the data being programmed
into that location. This test is used to
verify that the data has been correctly
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Fig 1. Component overlay for the Triton
EPROM programmer

transferred and if it fails, a READ
ERROR is reported. When an EPROM
is successfully programmed, typically
after about 100 seconds, the FUNC-
TION prompt reappears. Using the
Level Six monitor and the tone
oscillator facility will cause a bleep to
be sounded.

Banishing The Bug

Having successfully programmed an
EPROM and plugged it into the Triton,
some new bug in your program may
well decide to rear its head! Fortun-
ately with EPROMS this is no prob-
lem. Having traced the bug and
decided how to correct it, turn your
Triton off and remove the offending
EPROM. Place it in an eraser for about
30 minutes. The eraser is just a source
of ultraviolet light so if you do not
own one of these (relatively expens-
ive) machines do not worry. If you
have a sun lamp, it is a good
source of UV light. Put the EPROM on
a piece of conductive foam or
aluminium foil and place it under the
lamp. Remember — DO NOT LOOK
DIRECTLY AT THE SOURCE OF
ULTRAVIOLET LIGHT — IT WILL
DAMAGE YOUR EYES. If you do not
possess a sun lamp, a UV tube can be

AQ

Al

10R A2-7

10R

PARTS LIST

RESISTORS all %W 5%

R1 22k

R2,8 4k7

R34 10k

RS - 33k

R6 47R

R7 180R

R9 560R

R10 100R

R11 130R
CAPACITORS

C1 100n ceramic

C2 10n ceramic

C3 220u 63V electrolytic
C4 47u 25V electrolytic
C5 470n ceramic

purchased for a few pounds. Connect
it up with a choke and fit it into the lid
ot a small lightproof box. Place the
EPROM in the box about one inch
from the tube, close the lid and switch
on. After about half an hour you have
an erased EPROM. While waiting for
the EPROM to clear, load the program
back into RAM from tape and modify
it. When the EPROM and program are
ready, reprogram the EPROM.

If you do not have a motherboard it
will be necessary to wire up the 64
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SEMICONDUCTORS

IC1 8255
IC2 74L5123
1C3 74LS30
IC4 741533
IC5 7805
Q1,34 B8C548
Q2 BC558
D1-46 1N4001
D5 27V 1W zener
D7 12V 400 mW zener
D8 5V1 400 mW zener

'MISCELLANEOUS

12-0-12 V 50 mA transformer,
100 mA fuse and holder, 64 pin
Euro Socket {straight), 40 pin IC
socket, 16 pin IC socket, 14 pin IC
socket (2 off), 24 pin zero insertion
force socket,- case to suit, PCB
{Transam Components Ltd).

way connector to suit the expansion
socket on the Triton main board. This
has different connections and thesé
can be obtained from the Triton
manual. It is also necessary to provide
the power supply voltages. This can
be done with a small transformer or
from the existing Triton power supply
rails. In the latter case do not use the
—5V rail directly. Instead use the
—12V rail and a Zener diode and
resistor so as not to overload the
existing circuit. >
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q 24 19
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2
1
RESET —————436 40 18
=
R —————5 39
oW 36 38
0o ————J34 37
EPROM |
33 ge SOCKET |
c2
32 19 10n /I
n 20
30 2 12
—_2 22
R7
28 23 180R
D7 ——— 27 24
AQ ———— g 26
P\ [e— 14
16
1%
17
R1
10 22k

|

—

Fig 2. (Above) Main current diagram
for the EPROM programmer.

Fig 3. (Right) Connection table for

hooking into Triton.
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14,8 3,16
2 AAAI
2 EAT T e
i3 kO
RI2
10k
Motherboard EPROM Programmer

AB A0
C5 ot A1
AB o, A2
CB oo, A3
A7 o A4
o7 2N A5
Y AB
oY S A7
A1,2,C1,2 . ......... ov
A32,C32........... +11V
A31,C31....cvn.... -1V
A3,C3 ..., +19V
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PROIECT: Eprom_Programmer

When an EPROM is fully erased all of the
bits are set to a one so that each location
reads FFH. Programming the EPROM sets
selected bits to a zero level. To program
the device, the address has to be set up on
the address pins and the data for that
location has to be set up on the data out-
put pins. Then a 20 V pulse is applied
to the program pin. Each location has to
be programmed for 100 mS. As there are
1024 locations, the programming oper-
ation should take about 103 seconds.
However life is not as simple as applying
one 100 mS pulse for each location to be
programmed. The programming pulse
duration must be between 0.1 mS and
1 mS. In this design a pulse of 1 mS is
used. Hence each byte must be program-
med 100 times. We are using Triton to
carry out all of the work so this is not a
cause of concern.

The main work in the programmer is
done by IC1 and IC2. IC2 is a TTL mono-
stable producing pulses with a 1 mS
duration. This pulse could have been
generated directly on one of the output
E’ort pins using a software timing loop.

owever, this approach has two disad-
vantages. Firstly, if the Triton’s clock
s is altered, the software must be
changed to compensate for this. Secondly,

R10
100R
+19v +12v
07
BZY88C12V
R11 D8
BZY88C5VI

11V

-1V -5V
IC5
7805
e +5V
by o cs
u
25v I 470n
——0
7

HOW IT WORKS

and more importantly, if an interupt or
reset occurred whilst the programming
pulse is in an active state, it will remain
active for longer than the maximum
permissable time, 1 mS and damage the
EPROM. The Q and Q outputs are used to
drive Q2-4 which generate the 20 V pulse
at pin 18 of the EPROM. Q4 is used to
provide an active pull down, since the
EPROM sources a few mA of current
when the program pulse is low. If a resi-
stive pull down were used then the pulse
would not reach OV. R8 and C2 provide
the necessary shaping of the pulse. The
communication between the Triton and
the EPROM is provided by an 8255. This
is a device with three programmable eight
bit 1/O ports. Pin 6 is the CS and this is
enabled by IC3 for port addresses FC—
FFH. The CS signal is NANDed with
IOR to provide the DINE signal required
by the motherboard during port read
operations. The 8255 contains four
registers which are selected by A0 and Al.
Three of these are the port data registers
and the other is a control register. The
8255 is used in mode 1. In this mode it
provides three simple I/O ports and port
C can be used as two four bit ports. For
circuit port A is used as the data bus to

100mA

240V ~ | |

12012V

D14
1N4001

read data from the EPROM or to send
data to it. Port B is used as an output
port for the lower eight address bits. The
lower half of port C is used as an output
port. The bottom two bits are used for
the remainder of the address bus and
the upper two bits are used to control
the generation of the program pulse. The
upper half of port C is used as an input
port to monitor the state of the program
pulse so that Triton can keep a track of
the programmer’s operations.

While the data and address informa-
tion is being set up, port C bits 2 and 3
are 'set to 1 and O respectively. This
inhibits the monostable and holds the CS
of the EPROM active (at 0V). When the
busses are ready, bits 2 and 3 of port C
are toggled. Now the CS is set to +12V
to enable programming and the mono-
stable is triggered to generate the program
pulse. This sequence of events is repeated
for each program cycle.

No buffering was provided on the
busses as it is felt that the programmer will
not be connected to the bus for much of
the time and it does not present a load of
more than one gate on any of the address
or data lines. This has allowed the cost to
be reduced.

R9

D6
560R 1N4001

+26V

Fig 4. (Above) PSU circuits for the TRI-
TON EPROM card.

BUYLINES

Transam Components are producing a
kit for the Triton EPROM programmer
for £29.50 excluding the case. Ano-
ther £2.50 brings you the case as well.
Transam Components Ltd,

12 Chapel Street,

LLondon NW1 5DH.
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How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders
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should be sent to: ETI Book Servite, PO Box 79, Maidenhead, Berks. All prices include P&P. -y

== 1

1 A

g
=BEGINNERS

L1 oGIC

Beginners Guide to Electronics Squires £3.35
Beginners Guide to Transistors Reddihough £3.35
Electronics Self Taught Ashe £4.40

Beginners Guide to Integrated Circuits Sinclair £3.35
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio King £3.35

Beginners Guide to Audio Sinclair £3.35

—COOKBOOKS

TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

IC Op-Amp Cookbook £10.00
Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cook £4.00 inc. p/p
IC Converter Cookbook £9.50

—TEST INSTRUMENTS

—OP-AMPS

— APPLICATIONS ——

Fire and Theft Security Systems B. Weis £2.00

How To Build Electronic Kits Capel £2.10

110 Electronic Alarm Projects R. M. Marston £3.95

110 Semiconductor Projects for the Home Constructor R. M. Marston
£3.95

110 Integrated Circuit Projects for the Home Constructor R. M.
Marston £3.95

110 Thyristor Projects Using SCRs R. M. Marston £3.95

110 Wave Form Generator Projects R. M. Marston £3.95

_—COMPUTING & MICROPROCESSORS—

What is a Microprocessor? 2 cassette tapes plus a 72-page book
£12.00

Beginners Guide to Computers and Microprocessors with Projects C.
Adams £5.70

Basic Computer Games Ahl £5.25

Basic for Home Computers A self teaching guide B. Albrecht £4.95
Hlustrating Basic D. Alcock £2.60

Intro to Microprocessors Aspinall £6.50

Z-80 Microcomputer Handbook W. Barden £7.75

How to Program Microcomputers W. Barden £7.25

Introduction to Microcomputers and Microprocessors A. Barna £8.60
Microprocessors in Instruments and Control R. J. Bibbero £12.60

Basic Basic J. S. Coan £7.80

Advanced Basic J.S. Coan £7.30

Getting Acquainted with Microprocessors L. Frenzel £7.10

Beginners Guide to Microprocessors C. M. Gilmore £4.85

Beginners Guide to Home Computers Grossworth £4.50

Beginning Basic R. E. Gosling £4.75

Microprocessor Programming for Computer Hobbyists N. Graham
£7.10

Miniprocessors from Calculators to Computers Heiserman £5.00
Microcomputers, Microprocessors, Hardware, Software and Appli-
cations J. L. Hilbum £17.00

Basic Programming J. G. Kemeny £6.55

Microprocessor Systems Design E. Klingman £17.00

Intro to Microprocessors Leventhal £16.70

Microprocessors — Technology, Architecture & Applications D. R.
McGlynn £9.00

Programming Microprocessors McMurran £5.50

Interactive Computing with Basic Monro £3.65

Basic with Style P. Nagin £4.25

Software Deslgn for Microcomputers Ogdin £7.00

Microcomputer Design Ogdin £7.00

Microcomputer Base Design Peatman £7.00

Hands on Basic with a PET Peckham £8.70

Basic — A hands on method Peckham £6.95

6800 Software Gourmet Guide and Cookbook Sce!bi £8.00
8080 Software Gourmet Guide and Cookbook £8.00
The 8080A Bugbook: Microcomputer Interfacing & Programming
P. H. Rony £8.20
8080/8085 Software Design Titus £7.60
57 Practical Programs & Games in Basic Tracton £6.60

Microcomputer Primer M. Waite £6.50
Your Own Compger Waite £1.50

—COMMUNICATIONS

—THEORY

—REFERENCE

—MISCELLANEOUS

S

Logic Design Projects Using Standard ICs J. Wakerly £5.10
Practical Digital Design Using ICs J. Greenfield £12.70

Designing With TTL Integrated Circuits Texas Instruments £9.05
How To Use IC Circuilt Logic Elements J. Streater £3.65

110 COSMOS Digital IC Projects for the Home Constructor

R. M. Marston £3.95

Understanding CMOS Integrated Circuits R. Melen £4.00

Digital Electronic Circuits and Systems R. M. Morris £3.50

MOS Digital ICs G. Flynn £5.10

The Oscilloscope In Use Sinciair £3.10

Working with the Oscilloscope A. Saunders £4.10
Servicing with the Oscilloscope A. King £6.50

Radio Television and Audio Test Instruments King £6.80

Applications of Operational Amplifiers Graeme (Burr Brown) £8.30

110 Operational Amplifier Projects for the Home Constructor R. M.
Marston £3.95

Designing With Operational Amplifiers Burr Brown £16.65
Operational Amplifiers Design and Applications G. Tobery (Burr Brown)
£7.40

Op-Amp Circuit Design & Applications J. Carr £4.00

Communication Systems Intro To Signals & Noise B. Carlson £7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
Electronic Communication Systems G. Kennedy £8.50

Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

Introduction to Digital Filtering Bogner £10.20
Transistor Circuit Design Texas Instruments £3.35
Modem Electronic Maths Clifford £6.70

Foundations of Wireless Electronics M. G. Scroggie £5.00

Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.00
Electronic Components M. A. Colwel! £2.60

Electronic Diagrams M. A. Colwell £2.60

International Transistor Selector T. D. Towers New update £8.70
International FET Selector T. D. Towers £4.35

International Op-Amp Linear IC Selector Towers £7.50

Radio Valve and Semiconductor Data A. M. Beli £3.45

Radio, TV and Audio Technical Reference Amos £24.85

Electronic Fault Diagnosis Sinclair £3.20

Integrated Electronics J. Milman £7.90

Practical Solid State DC Supplies T. D. Towers £6.20

Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwell £2.60

Fallen behind recent advances?
Just starting out?

Need a decent reference book?

ETI Book Service provides an easy
way of getting your hands

on the right title.

A

/\ Microprocessor/Microprogramming Handbook Ward £6.20
)
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«\9 V> TELEPHONE:

UXBRIDGE 55399

PCB OFFERS

{1A) Video Store PCB 115mm x
94mm containing 10x TMS 3409
(4 x BO Dyn. Shift Reg.) + Dis-
cretes, etc. £2 each, p & p 30p
{limited stocks).

(1B) PCB 280 x 210mm con-
1aining TR 1602-A (UART), XTAL
19.2 KHZ, 8 DIL Switch, + 64 74
series ICs + LM 301 + Discretes.
FANTASTIC VALUE £3.50 + 50p
p & p (limited stocks).

(1C) PCB 215mm x 290mm: 12x
TMS 3112J (or sim.}. Hex 32-bit
Shift Reg + 39 ICs £2 + 50p
p & p .hmited stocks)

MPU CORNER
2112 (200ns) £3. 2114 (450ns)
4.

£4.50.

1702 £2.50; 2708 (400ns)
£7.25

2716 (Single Rail) £28.50.
741254 tor €% + p & p 25p.

MK 1002P (dual 128 bit Shift Reg)
3

LM7.1 1CH (Voltage Comparator)
3 a

MM5240 Character Generator +
Data 2560 Bit (64 x 8 x 5) £3.50,
p &p 25p.
(Al Full Spec)

D TYPE CONNECTORS
9 Way: plg 40p; skt 40p.
15 Way: plg 40p; skt 50p.
25 Way: plg £1.00; skt £1.00
(RS232).
37 Way: plg £1.40; skt £1.40.
50 Way: skt (wirewrap) £1.65.
50 Way: skt £1.45.

COVERS

37 Wav: 80p.
25 Way 68p \Plasuc)p & p 25p

DISPLAYS
MAN 72 7 seg CC £1.25, p/p
25p..
Burroughs Panaplex 9 Dig. + skt
and bezei £1.00, p/p 25p.
LED 3 Digit DiL 55p, p/p 25p.
LED 4 Digit DIL HP 5082 CC
0.11" (RED), £1.50, p/p 25p.

SUPERSAVER
Ribbon Cable Headers 16 DIL
Jermyn, gold plated, with cover,
45p, p&p 25p.

SUPERSAVER 2
Tantalum Capacitors 25 volt, 4.7
uF, 14 for £1.00, p & p 25p.

SUPERSAVER 3
Mercury Batteries 1.35v 1AH. Dia.
15mm, height 18mm, 35p, p & p
25p.

SUPERSAVER 4
HYBRID SYSTEMS DAC 3718 8
Bit, Dil packaged, ideal MPU users
with data, £2.95, p & p 25p.

SUPERSAVER 5
LM 323K Voltage Regulator, 5 volt
3A, £4.50, p& p 25p.

SUPERSAVER 6
RS 338-383 Miniature Decade
Thumbwheel Switch, £1.65,p & p
25p.

SUPERSAVER 7
SN74114 Dual 4 Bt lach, 75p,
p&p25p
SN74181 Amhmetic Logic Unit,
80, p & p 25p.

SN74194 4 Bn Shift Register,
SOP,A)

SN74198 B Bi! Shift Register,
75p, p & p 25p.

SUPERSAVER 8
BC10Bb 8p each or 100 for
£7.00,p & p 25p.

SUPERSAVER 9
4 Digit 7 segment LED Bubble
Display, NSA 1540A Ex equip-
ment, 5for €1, p& p 25p.

SUPERSAVER 10
9 way male/female connector,
ELCO 8129, 0.1 inch pitch, gold-
plated PCB mounting, ideal for
bussing two PCBs together.
Superb value, 35p, p & p 25p.
SUPERSAVER 11
500 ohm multiturn trimpots PCB
mounting, 30p, p & p 25p.
SUPERSAVER 12
TMS 3128NC Static shift register,
£1.50,p &p 25p

SUPERSAVER 13
PL529 (UHF) Elbow Connectors,
50p each, p & p 25p.

SUPERSAVER 14
15423 Stud mounting rectifiers,
400v 10A, giveaway price, 10 for
£2,p &p 25p.

SUPERSAVER 15
20K Painton multiturn trimpots,
PCB mounting, per box of 14
£2.50, p & p 25p.

LEDs
TIL209. red, 10p; 0.2, red. 12p:
0.2", green, 28p; 0.2, yellow,

28,

P
RL54 red Axial Jead, 15p.
P & p on all above 25p.

VERNITRON Ceramic filters, type
FM4, 10.7 MHz, 45p, p & p 25p.

TRANSISTORS, BD236 40p,
BC183L 10p, BF195 10p, SGS
2N3055 30p: p & p on all 25p.
TBA 810S, with data, 85p; 4-way
DIL switches, 75p; MC1303 Dual
Stereo preamp with data, £1.25;
7' Nylon cable ties. 100 for
€1.50. All p & p 25p

NEW SN76477 (Yes, back n
stock). Sound Generator IC (Train,
plane, explosion, laser gun, etc.),
with data, £3.25,p & p 25p

PCB fKEVBOARD 65mm x
82mm, 18 Key Clickers less Key-
tops, ideal Hexadecimal use, 35p,
p&p25p

PACKAGED 10-WAY REED
relay, 12v coil, terrific value, §0p,
p & p 25p.

IR12T20T BRIDGE RECTIFIER,
12A 200v, single or 3-phase, 95p,
p&p 25p.

NEW PERANCEA CASES:
These superb cases now stocked in
the DIN range incorporating the
following features: Matt black fin-

- 1shed bezels snap fitting onto case

front, firmly retaining either of the
front panes provided, one
aluminium, one RED anti-
reflectrve. Each case has two sets of
guides with rear panet slots for PC8
rmounting.

Types available:
DIN 1458 £3.75
DIN 2368 £3.00
DIN 1468 £3.80
P & p 25p S.A.E. for leaflet

WE STOCK PETs

8K version £599, S AE for PET/
SORCERER software hsts at dis-
count prices

We can also offer a 48-hour repair
service for out of warranty PETs
Telephone tor details

IC HOLDERS
8Dil12p. 14 Dil 15p.

16 0il 17p. 18 Dil 32p.

24 Dil 48p.
Allp & p 25p.

WE STOCK 3 vast range of TTL,
CMOS, some 74LS, MINIATURE
TOGGLES, etc.

PSUs. We have a farge stock of
power supples at very realistic
prices {callers).

RELAYS

ITT 700 ohm Single pole
changeover, 45p; BANOR reset-
table double pole changeover, £1;
bothp & p 25p.

CIRCUIT BREAKERS
450v AC 65v DC 0.5A §0p. ditto
7A 80p.p & p 25p
ALLEN KEYS, 7/16" Sp; 12 for
SOp; p & p 20p.

28 DIl 65p.

FOR CALLERS ONLY

(or carriage at cost)
1 ONLY Viatron 21 Data manage-
ment system comprising proces-
sor, video monitor, cassette tape
drive, keyboard, modem interface,
4 lines of 80 characters per tape fil
record. Autosearch/list facilities.
To clear £165 + VAT (with
manual).

1 ONLY MOORE REED miniport
DT106 portable data terminal,

110 baud keyboard/printer with
internal modem and ACOUSTIC
COUPLER for connection to
telephone. Standard ASCII code.
Full/ Half duplex, 80 char. per line.
£300 + VAT.

1 ONLY GEC 9000 Visual Display
Unit Green phosphor. cursive
character gen, 600/1200 baud
asynchronous senal. £126.

1 ONLY CALCOMP 142 Disc
Drive with manual. Fully tested on
Exorciser. £185 + VAT.

Terms: Cash with order (official
traders welcomed from colleges,
etc.). All enquiries s.a.e. please.

All prices inclusive of VAT, unless
otherwise stated. Postage as
shown per item.

LB ELEGTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND

New retail premises now open
Mon., Thur., Fri. and Sat., 9.30-
6.00. We are situated just off the
A40.

UXBRIDGE
553993

All components full
spec.

"STRATHAND SECURITY | | [

WE HAVE EXPANDED TO NEW PREMISES AT 32 ST.
ANDREW'S SQUARE, GLASGOW, WHERE WE CAN
NOW OFFER AN EVEN BETTER SERVICE, WITH A
LARGER RANGE OF PRODUCTS AT BETTER PRICES
Our Telephone Number and Telex No. remain ,

unchanged

Solfan Microwave — 15M Range — neat and unobtrusive —
ideal for home and office. Requires 12V DC at 130 MA.
Normally closed contacts open under attack conditions. Walk

Master
Electronics

test lamp built in. [ J lb
This month's price inclusive of V.A.T. and P.and P.  £74.75 Th qutlca

Flush Reed Switch and Magnet . . ... ... ... ... £1.00 e way |
Surface Reed Switch and Magnet . . . ... ... .. .. £1.00 |
Pressure Pad, large . ... ... ... .. .. ... ... £2.50

Pressure Pad, stairsize ... ... ........ . ... .. £1.75

Bell 12V DC 6-inch Heavy Duty, very loud .. .. .. £11.50 No maths needed o
Horn Sounder 110 DBA 12V DCO.6A ... ... .. £22.00

All prices include V.A.T. at 15%, postage and packing.
Many other items too numerous to detail. Price List free with

No dull theory-
s.a.e. Catalogue, giving wiring details, etc., only £1.00

refunded on orders over £10.00. , Step by step we take you through all the fundamentals of

electronics and show you how easily the subject can be
THIS MONTH’S BARGAIN OFFER

mastered.
1) BUILD AN OSCILLOSCOPE
Bell Cover — plastic coated steel — normally £8.50 — this
month  ......... ... i ONLY £6.50

2) READ, DRAW AND UNDERSTAND CIRCUIT DIAGRAMS
3) CARRY OUT OVER 40 EXPERIMENTS ON BASIC
ELECTRONIC CIRCUITS AND SEE HOW THEY WORK.

Special discounts for orders over £250.00

I We provide practical tuition for:- 3) Digital Electronics O

All goods are held in stock and are despatched normally within : 1) Radio amateurs licence. [] 4) Computer Technology [] :

24 hours. For prompt service Phone Nancy on 041-552 6731. t 2) City and Guilds certificates.[] 5) Test instrument kits [] 1§

Callers Welcome : Mark your interest{s) with an x in box provided. , :

ST RATH AN D I British National Radio & Electronics School, [

m : NAME P.O. Box 156, Jersey, Channel Islands :
32 St. Andrew’s Square, Glasgow, G1 5P

Tol041.652 6731 0r 2 - i AEIERED o 4

Telex: 777268 (24 hours’ service)

— {block caps please)._:
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MUSICAL
ALARM

Chrono-plays
melody on alarms
6 digit Il functions
countdown alarm,
Dual time zone,
1/100th sec
chrono, 2 piece
s/s bracelet

VT20
8mm thick

£24.95

inc. VAT P&P

LCD
SNOOZE
ALARM

24-hr. alarm
Hours, Mins.,
Secs., date,
month, back-light,
* auto. calendar.
Adjustable
stainless steel
bracelet,
12-month
guarantee.

ONLY

£10.95
{inc. VAT. P&P)

R

VvT10
Same day
despatch

BELTIME
CHRONOGRAP

9 Functions g
Hours, mins,

secs, day, date, B Tiis
month, .
interchange

feature,

automatic

calendar,

backlight, net

time/lap time.
Stainless steel

bracelet, 8mm

thick

£10.95

(inc. VAT P&P)

LADY'S
5 FUNCTION
WATCH

Hours, minutes, secs.
day, date, month,
backlight, gilt or sitver

£10.95
inc VAT P&P)

-month guarantee. 1

T

READY BUILT RADOFIN TELETEX

NO INTERNAL TV CO”NECTIONS!

@ Oouble height character facility
@ Resoiution doubled for easler viewing
@ True PAL colour for failhful reproduclion

@ Mesis latest broadcast specificallons b¥ BSC and IBA

@ Push button channe! change

@ Unnecessary Io remove the unlt 1o watch. normal TY

programmes

@ Sitent keys on remote controlier — distinctive tone fells

YOu & new entry is being made

@ Gold plated circuitboard for long life and high reliability

@ Stylish cabinet 1o suit all decars

Dimenstons:

Main Cabinet — 400mm length. 205mm depth, 105mm heighl.
Renote controller — 112mm depth. 63mre width. 20mm height

(averaga).
Input voltage: 240 volts AC 50Hz.

ATARI VGCS System

— Most popular top range
micro-video game

Current cartridges — Air Sea Battle (27).
Space War {17). Outlaw {16). Video
Olympics (50). Breakout {12). Basketball
12). Surround (14). Blackjack {7}. Basic
Maths 8). Codebreaker (20}. Hunt & Score
(B). Miniature Golf {2). Skydiver (5), Street
Racer (27). Chess (8), Levels Backgammon
(8). Brain Games, Bowling.

VCS Unit — £159.956 inc.

Cartridges mostly — £14.95 inc.

CHESS (8 levels) — £45.00 inc.
BACKGAMMON — £34.50 inc.
SUPERMAN — £23.25 inc.
INDY 500 — £34.50 inc.

details on request.

Same day despatch.

Get more out of
your television

ONLY £212.75 inc. vaT

TELENG TELEVISION COMPUTER SYSTEM
— low cost micro-video game — British made

Details on
request

Comes
complete
with Sportsworld

— anew dimension to,video games

11 exciting VIDEOPACS

PAC 1 — Motor Race,
Spin-out, Cryptogram, PAC
2 — Paris, Space Rendez-
vous, Logic, PAC 3 —
American Football, PAC 4
— Air-Sea and Tank Battle.
PAC 5 — Blackjack, PAC 6
— Ten Pin Bowling, Basket-
bail. PAC 7 — Maths, Echo.
PAC 8 — Baseball, PAC 9
Computer (Assembler and
Machine code). PAC 10 —
Golf. PAC 11 — Space
Conflict

G7000 — £149.95 inc.

VIDEOPACS
most each — £12.95 inc.

Sportsworld, Combat, Horse Racing,

Maze Maths Two, Far in Raw,
Mastermind, Air-Sea Battle,
Boxing, Black Jack,

Sporting Shotgun,

Motor Racing,

Maths One Circus

Console — £89.95 inc.
Cartridges — £12.95 inc.

full
details
on request

Same
day
despatch

G 7000 includes
controls, adaptor,
VIDEOPAC 1

Allow 7 days delivery unless specified

VIDEOTIME PRODUCTS, s6 aueens roap

50 HZ
SUPERBOARD I

£216.20 inc. vAT

CASE — £29.95 inc.
4k RAM — £40.25 inc.
(8 x2114)

COLOUR — £59 inc.
BUILT

ADD ON

SOLAR LCD ALARM
CHRONO

* WATER RESISTANT
(no vents)

* MINERAL GLASS

* ALL STAINLESS
STEEL

* ONLY 7mm THICK

24-hr. alarm with
on/off indication.
1/10 second

3 chronograph

measuring net,
lap and first and
second place times.

Same day despatch

£29.95 (inc. vaT. P&P)

VT16

NEW LOW PRICE!
LCD ALARM
GHRONOGRAPH ¢

All usual features.
Perpetual calendar,
day. date.

24-hr, alarm with
on/ off indication.
1/10 second
chronograph
measuring set,

lap and first and
second place times,
Dual time zone
facility.

Night fight
12-month guarantee

ONLY
£14.95

dnc. VAT, P&P}

Same day despatch
Same as ETi spec.

SOLAR ;
LCD ALARM i

- .
CHRONOGRAPH '
24-hr. alarm with
on/off indication
1/10 second
chronograph
measuring net,
lap and first and
second place
times.

Dual time zone
facility

Night ight.

e i,

B
ONLY i
£19.95

(inc. VAT, P&P)

1 [
el iy
SUOOES
Same day despatch
VT1

% VAT included. Cheques or P.O s or telephone Card No. to

BASINGSTOKE, HANTS RG21 1REA. Tel: (0256) 56417 or 26620 TLX: 858747

FACTORY AGENTS WANTED MONEY BACK GUARANTEE OFFERS SUBJECT TO AVAILABILITY. TRADE ENQUIRIES WELCOME
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FEATURE

ELECTRONICS IN
THE STUDIO

Tim Orr - the man of a thousand circuits - takes us on a tour

around the cables of a recording studio.

'quantity of electronic hardware that is used in
recording studios. The list of equipment now avail-
able includes 24 track tape recorders, 48 channel mixers,
computer assisted mixing, spectrum analysers and a whole
host of electronics effects gadgetry. These high technology
solutions have made the job of producing recordings much
easier but the tasks now demanded of the studio engineer
have increased.

It is sobering to remember that the early Beatles’
albums were produced in one day on a four track recorder.
No matter how hard we try, technology cannot produce
music; it can only provide the ‘tools for the job’. In fact
technology has in some ways, had a detrimental effect on
music production with the idea that if you have sufficient
recording tracks to spare you can get it right on the final mix
down.

A Typical Studio

A typical recording studio is split up into two working areas:
the performance area and the control room — containing all
the electronics and associated hardware. The performance
area is soundproofed to provide about 80dB’s of acoustic
isolation from the outside world. The walls, floor and ceiling
are all made from very dense materials to absorb sound.
The room itself is usually acoustically flat, having little or

T!he last decade has seen an enormous growth in the

no reverberance or resonances. Often there are mobile:

acoustic baffles, (vertical sheets of board), that can be
positioned in between musicians to provide some amount
of acoustic isolation between them. These are often used
for drums. There is a studio talk back system so that the
control room can talk to the musicians or play them
‘recordings. The microphones plug into floor or wall sockets
and are connected directly to microphone amplifiers in the
control room. A large double glass window separates the
two halves of the studio.

The control room houses all the electronic equipment
needed to produce the recording. All signals pass through a
multi-channel mixer which is used to provide control over
the volume, tone and any special treatments that need to be
performed on a particular sound. The usual approach for
producing a recording is to build it up track by track so that
the music is broken down into its basic ingredients, (i.e.
bass line, melody, vocals, strings, drums), which are stored
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on a multi-track tape. This can then be mixed down by the
producer to get the required overall balance. The mixer can
be used to fade in and out various tracks and to provide
equalisation.

Graphic Equaliser

A Graphic equaliser is a very flexible tone control operating
over the audio spectrum. This spectrum is broken up into
segments, each being controlled by a slider which can
provide up to 12dB of cut or lift. Thus it is possible to draw
out, using the sliders, an overall frequency response which
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w‘ill be imposed upon the audio signal. The position of the
sliders graphically display the frequency response curve.

MDBILE ACOUSTIC BAFFLES

VARIOUS MICROPHONES DRUM KIT

[

-—— )

SOUND
STUDIO PROOFED
TALK BACK PERFORMANCE
AREA

ST
. SOUNDPROOF
DODRS
/ .
\’\\ STUDID

4
] MONITORS

v I an
\ MIXER | ~
TAPE DECKS RECORD + ECORDING LAMP
(2 INCH TAPEL DECK
0OOR

Fig 1. A typical studio layout.

DOUBLE GLASS
SOUNDPROOF ———_ |
WINDOW

JACK
FIELD |

ELECTRONIC
EFFECTS
UNITS

Compressor/Expander

Two problems that are ever present are noise and over-
loading. To prevent overloading of equipment you can

simply operate at a low signal level but this results in a poor -

signal to noise ratio. To obtain a good signal to noise ratio
you should operate at a higher signal level but this will
probably result in overloading and distortion!

An enormous amount of programme material is listened
to on radio sets which typically have a reception signal to
noise ratio of between 40 to 55dB and which are used in
noisy environments. Thus the programme sound level must
be very tightly controlled. If the signal level is too large then
the radio transmitter will be aver madulated causing gross
distortion; if it is too small the signal will be lost in noise.
Generally broadcasting companies try to limit their pro-
gramme material to a range of about 16dB. Also when
records are cut the dynamic range must be tightly control-
led as a disc can only provide 60dB (usually less) signal to
noise ratio.

sz L]
|

+| LIFT

FLAT

KNOBS

Fig 2. A graphic equaliser and response.

+12dB
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FREQUENCY RESPONSE
Z
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If the signal level is too large the cutting will break
through into its neighbouring grooves. Even if it doesn't
actually break through it can cause a material deformation
of the master disc that produces a noticeable pre and post
echo. When a disc is cut the general brief for the disc cutter
is to get as large a cut as is possible without producing any
cross talk and to do this the recorded material should not
have any nasty signal peaks.

dBm
+10

21 COMPRESSION

LIMITING
- TH

t0dB RESHOLD

OUTPUT

/o

—60 —50 ~40 -30 -20 -10 ¢ *+10
dBm

NOISEGATE INPUT

2 TO 1 EXPANSION

—50dB THRESHOLD
COMPRESSOR/EXPANDER

Fig 3. Compander limits and response

Level Control

There is a large selection of equipment available to control
the signal level of programme material and these are known
as compressors, limiters and expanders.

A typical device will have controls that set the threshold
points, the compression and expansion ratios and the
response times.

A limiter is a device that prevents the output signal from
rising above a set threshold. As the input signal attempts to
do this, a voltage controlled attenuator turns the signal
level down. The effects of limiting are rather harsh and are
usually only used to prevent overloading in some other pice
of equipment. Compression is also used to reduce over-
loading but it is more subtle.

If say, a two to one ratio has been selected then as the
signal level exceeds the threshold the output will increase
by only 3dB for every 6dB increase of the input. By using
both a compressor and a limiter at once it is possible to run
at 6dB below the maximum operating signal level for a
system and still handle signal excursions of a further 18dB
without noticeable distortion.

When the input signal is very noisy as for example, a
telephone news report, or an old film sound track, an
expander can be used to clean up the sound quality. An
expander is a device that attenuates the signal when it falls
below a pre-set threshold. A two to one expansion ratio
reduces the output signal by 12dB when the input signal
falls by 6dB. A more dramatic effect is a noise gate which
has an expansion ratio of about 20:1 or even more.

The speed with which compression or expansion occurs
is controlled with switchable attack and decay times. This
allows the user to select the best time constants for the job
in hand.

Another but more specialised type of signal level con-
troller is the voice over or ducking unit. This enablesa DJ to
automatically fade the music down to a preset level every
time he speaks. When he stops the music rises back to its
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FEATURE: Electronics In The Studio

original level. The attack and decay times for the ducking
are adjustable.

Above: an Audio Design voice over unit.

Noise Reduction

The signal to noise ratio of a professional tape recorder is
about 60dB, which is mainly due to the limitations of the
tape. This is not good enough for professional recordings,
particularly when many sound tracks have to be mixed
together. What is needed is a system for improving the
perceived signal to noise ratio. An expander does this but it
distorts the natural dynamics of the signal in that the signal
dies away abruptly after it falls below the threshold. A
system that overcomes this problem and which is widely
used in studios is the Dolby A system. The signal to be
recorded is pre-processed with a low level compression.
That is, low level signals are selectively made larger whilst
the high level signals are unaffected. The signal is then
recorded on tape and in doing so tape noise is added.

When the tape is replayed a low level of expansion
exactly complimentary to the compression previously
mentioned is performed. This reduces the effect of the tape
noise in the periods of silence but does not corrupt the
signal dynamics because of the complimentary compres-
sion and expansion.

Also, the process is performed in four independent
frequency bands so that “'breathing’’ effects are reduced.
The advantage of using low level compansion is that the
distortion caused by it appears only on low level signals and
is thus not very noticeable. Also low level compression
makes very little difference to the maximum signal level. An
improvement of 10dB is obtainable using the Dolby A
system,

EchoAndADT

Electronic delay lines are often used to produce a wide
range of effects such as flanging, chorus, automatic double

Delby tons R 2 play or it
w-ont 188 | ramote qumﬂ{ check
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tracking and echoes. There are two methods of implemen-
ting time delays, one is with bucket brigade delay lines
which are useful for short delay (1 to 40 mS.) low cost
units, and the second is with digital delay lines. These are
best used for 10 mS to 1 S. delay times in high quality
units, (usually costing £5600 upwards).

{' SEY TIME DELAY

[ ECHO
VOLUME
N\ TIME DELAY
INPUT + UNIT % O
i REPEAT

Fig 4. (Above) Block diagram of an echo unit.

QuTPUT

(Below) The resulting outputs.
INPUT _{KN IV\". oy " . Tive
~. \ / 7
\ \\ / //
~0 \/«/ z

DELAYING ECHOS

Automatic double tracking (ADT) simulates the sound of
a second instrument playing along with the original. A time
delay of 10 to 40 mS is generally used and the delayed
voice is mixed in with the original so you effectively get two
musicians or singers for the price of one. To improve the
naturalness of ADT the time delay is slowly modulated.
thus generating very slight timing errors. Another effect
similar to ADT is ‘chorus’ where one or more delays lines
are used with a slightly shorterdelay time, (5 to 10 mS) thus
creating a richer, more complex sound structure.

Echo is often obtained using a digital delay line. The
input sound is converted into a binary word with an ADC,
stored in a large RAM and then converted back sometime
later into an analogue voltage using a DAC. The memory
size is often very large. Take, for example, an echo unit
which has to have a 60 dB dynamic range, a 10 kHz
bandwidth and an echo length of 1 second. The system
must be 10 bits wide and have a clock speed of 25 kHz,
thus the number of bits of memory needed is 25K x 10 =
250,000 bits, which would be 250 1K RAMs costing
about £1 each!

Flanging

Flanging is a popular effect that is implemented using a
comb filter. The comb filter response is produced with a
short delay line, (1 to 10 mS) where the original and
delayed signal are mixed together. This generates a
frequency response which has a series of linearly spaced
notches, the spacing of these being inversely proportional p

Dolby Labovatarss e
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DEPTH SPEEED
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/ATOR ] " —[
TIME DELAY MODULATION |
INPUT WAVEFORM .
TIME N d 3
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OUTPUT SHIFTED DOWN DISCONMNLLY
ONE OCTAVE. READING
SPEED IS ONE HALF OF
WRITING SPEED, NOTE
THAT C AND D HAVE \ /\‘/\
BEEN DISCARDED Y
REGENERATION \ \_/ \/
DISCONTINUITY
. A .8 € .0 A e B C ie D £
Fig 5. (Above): Flanging and how it is obtained. Below is shown the T T T i
frequency response of a comb filter. OUTPUT IS SHIFTED UP /‘/)
ONE OCTAVE. READING C
SPEED IS TWICE OF /\l) /\/\ M M
WRITING SPEED. NOTE
THAT ABCD HAVE TO
BE REPEATED TO FILL IN
THE TIME GAP v U V V
EFFECT OF
REGENERATION
4 DISCONTINUIITY OISCONTINUITY
OuUTPUT
INPUT

Fig 7. Pitch shifting in practise.

the melody should be the same, but the pitch transposed.
To satisfy these conditions the memory size should be
relatively small (20 to 40 mS). Take the case of the up
transposition of one octave. If the reading speed is twice as
fast as the writing speed then each segment of sound will
R have to be played twice, otherwise gaps would appear.
However, when the transposition is down by one octave,

[ i SYNTHESIZING
to the delay time. By applying feedback around the delay I 2\ 1 LA DR AN TR SXNTHES | 21

line, the comb becomes more peaky and so provides more — -
colouration of the sound. The delay time is slowly
modulated and this produces an interesting mobile colou-
ration of the sound. Flanging and phasing are often
confused as they are both produced by comb filtering. ) L EXCITATION INPUT
Flanging uses a time delay and generally has lots of INPUT
notches, sometimes as many as 50, whereas phasing uses

phase delay and usually has only 2 or 3 notches.

ANALOGUE RANDOM DIGITAL TO L -
TO DIGITAL ACCESS ANALOGUE
CONVERTER MEMORY CONVERTER oUTPUT

A\UDIO
-— ADC —:> RAM ﬁ pac L. aupio
neuT DATA DATA ouTPUT

BROAD
EFFECTIVELY THE VOCAL TRACT
SPECTRUM -
OBTAINED FREQUENCY RESPONSE
BY ANALYSING
cLock VARIABLE READING sPEED o EECH
FIXED WRITING SPEED FREQUENCY

Fig 6. Digital pitch shifting techniques.

Pitch Shifting : d

TYPICAL .
It is now possible to transport the pitch of an instrument SPECTRUM H"w “[I
using a pitch shifting device. The shifting is not perfect, but E eI o |‘,’; ' I!“iH‘ i
| 0
TR IR I

il
it is good enough to produce useable harmonies. The IHH”!HH”“H[IIIHH. FREQUENCY

operation is as follows. The input signal is converted into a
binary code and written into memory. At the same time the
memory is read, but at a different speed and this data is
converted into the audio output using a DAC. If, say, the A

reading speed is twice that of the writing speed then the TR, WTWMWTTT
L1l .l;}

output will be transposed up an octave in pitch. There are mmmmmh\

many problems to be overcome. First, the output must not nlhn-— FREQUENCY )
be significantly delayed. Second, the time varying infor- Fig 8. A representation of the Vocoder principle and waveforms
mation of the output must rapidly track the input, that is, expected.
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FEATURE: Electronics In The Studio

then half of the information cannot be read in time and so
has to be discarded. Pitch shifting units are usually
continuously variable over the range of plus or minus one
octave.

Vocoders

. . Q 2
A vocoder is a device for producing a cross product of two

sounds. If the two sounds are speech and an electric organ,
then the resultant sound output is a talking organ. When
we speak we produce a buzz in our vocal chords that is
acoustically filtered by our vocal tract. The buzz becomes
articulate, it speaks. The vocoder uses a filter bank to
analyse the speech so it can determine the time varying
frequency response of the vocal tract. It then synthesises a
model of this frequency response using a second filter bank
plus some multipliers. The excitation signal (the electric
organ), is then filtered by this model and so becomes
articulate. The vocoder output has the melody and har-
nonics of the excitation signal, but the time varying broad
spectrum (the articulation) of the speech.

Above: a typical portable mixing unit. This one is produced by
Studiomaster and will mix sixteen channels into eight.

Mixers

There is a wide variety of mixers on the market today,
ranging in price from £20 to £20,000. Basicalily, the more
you pay. the better the product. A mixer is composed of
input and output channels; for example a 16 into 8 device
has 16 inputs and 8 outputs. A typical input channel has
the following controls. An input gain switch so that low
level signals from microphone sources up to high level
studio signals can be accomodated. An overload lamp or a
VU or PPM is usually provided so that the signal level may
be monitored. Next is a tone control section, perhaps
consisting of Bass, Middle, Treble and sometimes a few
parametric control functions. Many mixers also have an
echo send control so that reverb may be added to that
channel. A foldback control is often included. This is an
internal mixing system so that a few tracks can be grouped
together and fed back via head phones to the musicians.

A pan control enables that channel to be sent to either of
the left and right output groups. Routing switches are used
to connect a particular channel to any output group. A level
slider, always at the bottom of the channel allows the
operator to fade in and out the sound from that channel?
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Above: the EMS Vocoder 2000, a very popular unit and one which
the author helped to design in his days at EMS.

Fig 9. The frequency response of a chorus unti which employs three
flanging units without regeneration. The scope picture was
obtained using a swept sine wave oscillator set to run the audio
band.

You might get a nasty surprise! You won't if you have gota
prefade listen switch. This connects the signal at the top of
the slider to some monitoring device, so that the operator
can have a sneak listen to a channel before fading it up and
perhaps ruining the output.

To produce a controlled mix down the operator will need
“to be very skilled and possibly he will need ten pairs of
hands!

Computer Mixdown

To ease the burden of mixing down 32 channels, Neve
Electronics has produced the NECAM computer assisted
mixdown system. The computer can remember several
mixdowns and replay them. The sliders are servo driven
and so they provide a visual indication of what is actually
happening. The slider knobs have promity switches so that
the operator merely has to touch them to regain control.
This system is however, ‘slightly expensive'! ETN
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ETIPRINTS are a fast new aid for pro-
ducing high quality printed circuit
boards. Each ETIPRINTS sheet con-
tains a set of etch resistant rub down
transfers of the printed circuit board

ETIPRINTS are made from our original
artwork ensuring a neat and accurate
board. We thought ETIPRINTS were
such a good idea that we have
patented the system (patent numbers

1445171 and 1445172).

designs for several of our projecl‘s.

PARTS LIST

Earlier sheets are available,
ring Tim Sa’mon for details.
Jan /9 027 CCD Phaser Project

Jan 79 Rev. Monitor Book
Jan 19 Seven

Shown below is the listing for
the last year's ETIPRINTS.

020 Digital Tacho
Module
Digital Dial

Tape Slide Synch
Tape Noise Limiter
Light Tacho

Logic Trigger
Power Meter
Headlight Delay (x2)

023 Click Eliminator
Guitar Effects Unit
(2 boards)

Amplifier Module

Amplifier PSU Book

Equaliser Six

Equaliser PSU 021
Race Track, Spirit Level Project

Egg Timer, Bongos Book

Bench Supply, Oscillator Seven

Feb 79
Skeet Game

Sweep Oscillator Project
Burglar Alarm Book 022

GSR Monitor Six Bass Enhancer Project

Digital Freq. Meter (4 boards) Book

UFO Detector
Seven

Torch Finder (twice)
Etiwet (twice)

July 78
July 78
Aug 78
ETIWET, Continuity Tester Project
Metal Locater, Light Dimmer Book

Stac Timer ) .
Ultrasonic Switch (2 boards) Seven

Xhatch Gen
Wheel of Fortune

023A Wind Speed Indicator April 79

Sept 78
024A Ambush (Boards 2 & 3)
Car Immobiliser

024B Ambush {Board 1)
Headphone Amplifier
Double Die

April 79
May 79

Tone Control Project
House Alarm (2 boards) Book
Torch Finder Seven

Complex Sound Gen
Tele Bell Extender
Power Bulge

Oct 78
May 79

LED Audio Display (2 boards) Aug 79

Oct 78 {underside pattern)

Oct 78
Nov 78

RF Power Meter
Proximity Switch
Audio Oscillator (2)

025 Metronome
Mains Seeker

Triton 8K Eprom Card June 79

LED Audio Display (2 boards) Aug 79
(topside pattern)

Bench Amp

NICD Charger

Dec 78
Dec 78
Dec 78

Car Alarm(2)
Wine Temp (2)
Curve Tracer

026 Motor Speed Controller
(2 Boards For Controller)

Battery Indicator July 79

HOW IT WORKS

Lay down the ETIPRINT and
rub over with a soft pencil
until the patternis
transferred to the board. Peel
off the backing sheet
carefully making sure that
the resist has transferred. If
you‘ve been a bit careless
there’s even a ‘repair kit’ on
the sheet to correct any
breaks!

BUY LINES
ORDER TODAY

Send a cheque or P.O (pavable to ETI Magazine) to

ETI PRINT, ETI MAGAZINE
145 Charing Cross Road, London WC2H OEE

INCP&P
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L —
ACCESSORIES ARE ONLY
AVAILABLE TD THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.
» T -
% oflo ) odde

20 x 20 WATT STEREO AMPLIFIER

Viscount IV unit in teak simulate cabinet Silver finish rotary controls and

pushbuttons with matching fascia, red mains indicator and stera jack socket

Functions switch for mic magnetic and crystat pickups. tape tunes and auxiliary

Rear panel features fuse holder, DIN speaker and input sockets 20 x 20 watts BARGA'" PAcKs
RAMS 40 x 40 watts peak for use with 8 to 15 ohm speakers

Size 14%" x 3" x 10" approx. ME W feature—units now £31 . 90

includes a built in four channel stereo sound facility. £3.00 p&p c“ RHENT c ATALDG“E
i g PRICE =
ATOVER B

For the experienced constructor com:
N
PER PACK g

SEE OUR PRICES

as Viscoun! IV, but with 30x30 output.
60x60 watts peak. For use with 41015
ohms speakers.

SPECIAL OFFER PACK 1.2 x LP1173 10w. RMS output power audio
amp modules, + 1 LP1182/2 Stereo pre amp for NI
TT ceramic and auxitiary input
30 xX 30 WA AM PL' F' E R K IT [)(I]n PRICE £ 5 00 Suitable mains power supply parts,

] i isting of mains teanstoimer, brid .
with BSR P200 belt drive £5 7 00 p+p £1.00 . e o LA (ol o g,‘,’n‘;ﬁ,xg’ﬁﬂ??ﬁ';‘;'.,.""
deck and Shure . PACK 2.2 x LP1173 10w. RMS output power sudio 011221 Sere0c0ruion 1o (o 4 ahm bass afd two 34" 16 ohm mid-
M75 camldge. amp modules + 1 LP11B4/2. 3terao pre amp tor ' £3.00 range tweeter with two £4 05

+ p&p £6.00 magnetic. ceramic and auxiliary inputs lus £1.50 plp  CrOSS-ovel capacitors. .
r H OUR PRICE plus £1.50 8P 0" terea pair plus £1.55 php
i |"|ls. p+p £1.00 £765 AVAILABLE ALSO TO PURCHASERS OF
EMI SPEAKER BARGAIN THE 10+ 10 AMPLIFER KT

Stereo pair 350 k. System consists of
13" x 8" approx woofer with rolled
surround, 2%:" approx. Audax tweeter,
crossover components and circuit

10+ 10 AMPLIFIER KIT

A An opportunity to buy 8 10 watts per chanael stereo
:?ﬂ)?ﬂfﬁ:::ﬁa:&f?‘l.szv?n?\ls AMS 3 amplifier kit which is suitable for use with a ceramic
20 watis max . ) Y cartridge. The amplifier utilises proven Mullard modules and
8 ohm impedance. is available at a very competitive price. The amplifier kit
£I 8 25 comes complete with instructior:s and includes: a Mullard

. LP1183 stereo preamplifier module, two LP1173 power

Per stereo pair amplifiers with integral heatsinks, a power supply,
£3.65p&p

Zobei networks. front and back mounting panels, a finished
BSR P200 £25.50

volume and balance), switches, input. output and headphone
sockets, wire, and an easily assembled wrap around cabinet

fascia panel, all control potentiometers {bass, treble,
Belt drive chassis turntable unit

5 5 . . s ta house the finished unit
semi -automatic, cueing device. pdp £2.60 v Size alppmxlmalely oo [125£1 2 25
A.0.C. QLM 30 Mk ili Magnenic Cartridge 9%"” x 8% x 4
10 suit.
l £7.95 BARGAINS FOR PERSONAL SHOPPERS
LCD Solar 5 function with bacilite
h Bs R Manuai single play stainless steel finish case and strap £740 “:ONO DISCO AMP
record deck with aulo o o . 128 approx.
gt it [\ gt gg gg | T
teramic cartndge 2 speeds with 451 pm [3 . eust uminium
; - 5 lascia and fotary conirols
A B POl L ;u&m; Chv'om stop mmh 9 functien with back lite fs 95 Five vertical shde conlrols, master volume, tape ievel, mig leve), deck level,
stainless steel tinish case and strap. . PLUS INTER DECK FADER tor peifect graduated change hom record deck No. T to

275

ot disco use
ourerice£11.25 ¢
a stainless steel case and strap. Jaging 1t VU meter mamtors ouiput fevel Dutput 100 warts AMS 200 watts peak

GARRARD DECK \ y AM/FM DIGITAL CLOCK ol £405 £66.45

MODEL CC 10A RADIO  Accurate 4 Digit

Aecord changer with cueing device h %" LED
fitted with stereo ceramic cartridge :!:;};‘;“Iégz‘;ka:: gt D'sc 0 AMP

ready to hit into your own plinth et £1 2. 20 | £30 60
.

£8.15 psp £205 size 1275 8" kR : s
UNIT AUDIO STAND 100 Wan Power Amp Module £14.25] o&p£270

Solar Alarm LCD f2 1 95 No. 2. of vice versa. Pre lade level cont:ol {PFL) Jets YOU hear next disc betore
.
o T &

Can be used with TV toc! Finish & Mains power supply for above unit £3.60 giée:;?swl 13‘{!6;]! Sa‘:'s x 2’?’;1‘1 . Bic featueindiea
in chrome with decorative wood . rms. W pe put. Big teatures incluge
spacer luted with 4 Kenrick DECCA 20w Stereo speaker kit comprising two disc inputs, both for Leramic cantridges, tape input
PiniMeicofcasiol) 2 87 approx bass units + 2 3IA” approx £20.45] and microphone input. Level mixing controls fitted with
£3.95 208 IweelcIineRCrossOvers integral push-pull switches. Independent bass and treble
24" x 12%" x 11%" ‘VIOEOMASTER Super Score TV Game f‘ 5 95 controls and master volume.

approx.

A with pistol mains operation : =i
“=1 PORTABLE RADIO/CASSETTE RECOROER,

BARGAIN FOR§ AM/FM with clock. LW. MW, SW, VHF '

PERSONAL matns/battery pperalion £42.90

SH 0 PPERS ONLY ISP Radio Cassette recorder Mains /Battery AM/FM

> Altone UA4 built in i uto stop. £24.50 * ‘ e
jamcral = Stereo System r [ s
Features 8 watt total output. Full size BSR mar!jal turntable V BARGAI N 0 FF ER
with |:u:in?1 and auto return. Socket for tape in and out and n I V c Ariston pick-up arm
HHIICE TS complete with speakers. f3575 ‘manufactured in Japan.
Micro Cassette Recorder 323 EDGWARE ROAD, LONOON W2 4 Complete with headshell.
B £14.25 21 HIGH STREET_ ACTON W3 BNG Listed price over £30.00. 3

— ACTON: Mail Order only, No call
Battery operated fluorescent ALLPRICES INCLUDE VAT AT 15% OUR PRICE £1 1.95
camping |amp All ftems subject to svalisbility. Price correct a 18.11.79 PLP £2.50

and subject to change withou! notice.
Runs off 8 U2 batteries. £4.80

NOTE: Porsons under 16 years not sorved without parent’s authorisation.

e j
Personal Shoppers EOGWARE ROAD LONDON W2 Tel: 01-723 '432. 9.308m-5.30pm. Closed aii day Thursdsy  ACTON: Mail Order only. No callers GOOOS DESPATCHED TO MAINLAND AND N. IRELAND ONLY
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DIGITAL
FREQUENCY METER

L

00
RANGE w FREQ PER UNIT INT DFM

This 0-150 MHz DFM design from Watford Electronics features
frequency, period, unit counter and time interval functions.
A highly stable crystal timebase ensures accurate measurement.

he heart of this instrument is the brackets. When all the components diodes, electrolytics, etc, are the right
T Intersil ICM7216A, which con- are mounted on the board, clean it way rou.nd and that there are no
tains all the timing, timebase with meths or thinners. Check that solder bridges between tracks.
oscillator and control circuitry. Input
A is the main signal input. Input B is
used with the time interval function
and has a five volt TTL input charac- SPECIFICATION
teristic. Pressing the + 100 button

switches in a prescaler. To obtain the

correct result the display reading Input A 0.3 to 20 Volts

should be multiplied by 100. 0—-10 MHz (20150 MHz

A double-sided PCB is used. To save + 100 in)

the cost of plated through holes; pins Input B 5V TTL.

are used to connect the two sides. Sample Rate 5 Hz (all ranges)

Start by soldering in the pins, resistors Supply 240 V AC.

and capacitors, but do not insert the Accuracy + 1 digit .
power supply test link yet. The PCB is Overflow indicator Left hand digit decimal point.

fixed to the rear panel with right angle
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— - -PROJECT l

RS
82k

+5V
R4
1k0
IC4a 1C4b
6 D
+5V
P81 E
100 o
| I a
|
1 L ICS¢ IC5d
| I
1C1 pin 28
A (O——— “g—o
ICAd
u NOTES:
e 1 8 IC11S 7216A
c7 1C2 IS 4017
10n IC3 IS 4066
7 1C4 IS 74L832
IC5 IS 74LS00
IC6 IS 8629
1C6 2
8629
l 6

Ccé
10n

3
3—
—

Fig. 1. Input A is the main signal input. Use
”7}7 input B with the time interval function.

HOW IT WORKS

S

Fig. 2. Range selection, using a CMOS

+5V
switch with enables controlled by IC2.
c9
:‘O.K == 100n D1
1N914
—& O
R10 1C1 pin 14
15 10k
10 . 1Ic3
+sv S S066 M
r 7
R1s 4 o oos
7 L 13l |
1C5a 4 i
. 1IC2 1o| 11
RANGE +6 4017 —Nn o—i " O oD2
4 [ 12l ]
T
b o i
1 9 8
i - IC5b 3 o O D1
2 ]
IC5 IS A 741500 4
4
" | -O po
3 H i
1 | »
I |
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HOLD

A o _Dbise2 DISP 1
+5V 8 70 ———————————————— j
U |
= e | o i
L : o | O |
”J;::gc :g;nmeA Df 1 _ J' e__ bl _'_}
RANGE O————7 o7 I
os |5
FUNCTION O———————— gi :
[
INPUT A O————f g: 2 ]
D1
INPUT 8 0—2 Do
Fig. 3. The brain of the DFM, the
ICM7216A chip. It even drives the dis-
plays.
DISPLAY
, - TR
ALY
SOLDER
:'0984 Fixing the display board to the main °© 0o 9
' ‘s\’mne""w

Lipina
R10
10k

TIMEINT§— 6 o OO D4
—0 pg7 oP0
- Pm\o——o D7

uNIT

PERIOD

Fig 5. Switch wiring for the time interval,
unit, period and frequency functions.

Testing

Fita 1 Afuse in the holder and apply
power. Check for grey smoke. If all is
well, attach a multimeter (on the 10 V
DC range) across C2. Take care —
remember, parts of the PCB are live. If
the reading is about 5 V, switch off,
discharge C1 and solder in the test
link. If the reading is wrong, switch

58

oft, check the mains switch, C1, C2,
C3 and IC7. Have a look at the trans-
former and check the fuse.

With the link in place and the
power on, a zero should appear on the
right hand digit {unless unit counter
mode has been selected, when the
right hand decimal point will light).
With the + 100 button out, connect a
signal of known frequency to input A..
Note: to obtain a reliable reading the:
signal should be at least 300 mV. To
test the prescaler, a frequency of at
least 10 MHz is needed.

‘Final Assembly

The plastic mounting pillars ih the
bottom of the case should be removed
with a hot knife blade or cutters. Slot
the PCB with panel into the case bot-
tom and drill out the fixing holes
(6 BA clearance). Bolt the board into

QD

Fig. 6. Make sure you get the polarity of the
frequency switch LED right.

place. The red perspex display filter
{113x28%2 mm) is held in place by
the two halves of the case when
-closed.

In Use

With the time interval mode selected,
input A starts the count and B stopsit.
A must go low before B to stop the
count. On repetitious signals this oc-
curs automatically.

The instrument can be used to
count items on a moving conveyor
belt or to measure the speed of a
model plane prop. The prop can be
.made to interrupt a beam of light.

The speed is then given by:

No of pulses (Hz) -
No of blades x 60 = RPM
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PROJECT Digital Frequency Meter

s1
LO—E=T— M
FUSE
1A BR1
8V
ov N b oic7 ouT )
2 7805 —0-0—0
TEST  +5V
com LINK
&
Y,
JH‘ c2 ‘c3
— 220u 10n
c
NO- > 1000u
ov
E O— —0

Fig. 7. Now all you need is the power
supply to start DFMing. See text for details
of the test link.

BR1 1S A TLOOS

e’"}()"T,. == . FUSE |sw1
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PARTS LIST

RESISTORS all %W 5%

R1,2 10M
R3 100k
R4,12 1k0
RS 82k
" R6 4M7
R7 - 4k7
R8,9,10,13,
14 10k
R11 330R
- CAPACITORS
C1 1000u 16V PC
electrolytic :
c2 220u 25V PC electrolytic '
C3,8,9 100n polycarbonate
C4 560p polystyrene
C5 56p trimmer
- C6,7 10n ceramic
C8 2u2 10V tantalum_

Cg,10 100n polycarbonate
C11,12 10u 35V electrolytic

SEMICONDUCTORS

IC1 ICM7216A

iC2 4017

IC3 4066

IC4 741532

IC5 74LS00

IC6 SP8629

IC7 78M05

Q1,2 BC108

D1 1N914

D2 TiL211

BR1 TLOOS

Disp 1,2 4 digit common anode
display

MISCELLANEQUS

DPDT push button switches (PC
mounting) and buttons (8 off), 6way
mounting bracket, one way moun-
ting bracket, SPST toggle switch,
BNC sockets (2 off), 1 A fuse (20
mm) and PC clips, 6-0-6 3VA PCB
mains transformer, 10 MHz crystal,
case, cable clip, PCB.
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—PROJECT: Digital Frequency Meter

o
?
i

XW;‘I Al

. . . And when you put it all together, this is
what you get. Nice innit!

This photo shows the completed prototype
PCB, installed in the case.

—-———
LIGHT
“€— geAM
o H
— Watford Electronics are producing a
TRANSISTOR complete kit of parts for this project,
Fig. 9. If you have a conveyor belt handy, with everything you need down to
you can count things running along it the last nut bolt and knob.

(gremlins, etc.) with this arrangement. Your Watford Electronics Digital -

Frequency Meter kit will cost £64.50
o e T R R - . + VAT,

HOLD  RESER

The back panel, which carries the inputs,.
input attenuator and hold and reset buttons
. . . and power switch, of course.

60

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980



NEW FROM MAGNUM Panel Meters, Bridge Rectifiers, Power Supply Units
DIGITAL INDICATION of RADIO FREQUENCY using a unique Multimeters - Semi Conductors - Timers - Safebloc
combination of FUTABA FLUORESCENT DISPLAY (the ‘Green Mini & Sub Mini 60 VOLT (Pri: 220-240V)
One') and OKI COUNTER/DRIVER. Milli  Ref. Price Sec: 0-19- 2562'3410 sov
: ) Volts smee e JEEsH Amps  No. € P&P
Combinatiop 1 Special Price Offer £21.38 303 200  2382.35 .60 05 102 335 80
OKiI MSM 5524RS AM, FM, SW 0.6,0.6 1A1A 212275 .65 . .35 o
909 100 132.05 .60 20 104 7.05 1.10
OLI MSL 2318 Pre-Scaler 09,09 330330 2351.90 .60 30 105 835 110
FUTABA 6-LT-09 5 digits + MHz, KHz 089, ogs 500 500 207 g.so .gg é.g :gg :2.:4; },zg
089 089 1A1A 208 3.60 . 5 3 .
Gl 3.2768 MHz 015 015 200200 236 1.90 .60 8.0 118 19.95  1.60
) ! 0-20.0-20 300300 214250 80 100 119 23.85 210
Combination 2 Special Price Offer £18.32 201201220 700(DC) 221 3.25 .80 60 VOLT (Pri: 220-240)
: 0-1520,0-1520 1A 1A 206 4.35 .95 Sec: 0-24-30-40-48.60
8?: M§EA25351285RS é‘M SFM‘ 0-15-27. 0-15-27 500500 203 3.80 .80 ' Ref. Price
re-scaler 01627.0-15627 1A1A 204585 95 Amps  No. € P&P
FUTABA 6-LT-06 3% digits + MHz, KHz + AM, 0.5 124 3.60 80
12 AND/OR 24 VOLT B s 35 o5
FM Pri: 220-240 Volts 20 127 ged R
Crystal 6.5536 MHz Amps Price 30 125 1085  1.20
12v 28V Ref. € Paég 20 123 1210 1.40
inati d g 05 025 111 208 . 50 40 1390 1.50
Combination 3 Special Price Offer £24.57 5B & R 2150 20 0 o 58 ico
OKI MSM 55271 AM, FM, SW 2° 9 73 300 80 | AUTOTRANSFORMERS
OKI MSL 2318 Pre-Scaler 4 2 '8 380 80 Input/ Output Tapped 0-115-210-240V
FUTABA 7-LT-02 5 digits + MHz, KHz + AM, 6 3 OO+ vA Ref.  Price
M Yo s 72 800 110 B L f 40 L
Crystal 6.5536 MHz 12 6 116 860 110 & p Tag 0
16 8 17 1060 120 } % 4 258 oo
Send today for your Combination (suggested circuit details and 20 10 M5 13.60 1.40 Input/Output Tapped
: .- % o 3 15 187 16.60 1.40 0-115-210-220-240V
FREE 1/C Socket are included) and enjoy “'spot on’’ visual 60 30 226 33.10 1.70 300 &3 8.95 110
tuning. 30 VOLT {Pri: 220-240V) 500 67 10.60 140
Sec: 0-12-15-20-24-30V 1000 84 18.35 150
— . Also 1500/2000/3000VA
: MAINS ISOLATING (Centre Tapped &
OUR NEW CATALOGUE IS NOW READY. Send S.A.E foge N0 £ FEp Scroened) (Eory Tarwe
o o o5 ¥o0 Pri: 1207240V Sec: 120/240V
2.0 3 5.35 .95 s Retl frcel omw
30 20 6.05 1.10 (e, (Mo
Yo o eias o 60 149 6.35 95
- : i 100 150 735 1.20
5.0 ol 8:35 U1 200 151 1085  1.20
Go MWy 1076 SRN O 250 152 13.05  1.40
DEPT. E.T.I. 1, 13 HAZELBURY CRESCENT 80 88 1410 140 200 et L
LUTON, BEDS. LU1 1DF o B 8 e 1000 156 ___36:85 3.0
TEL: 0582 2887 Please add VAT at 15% A
Barciaycardaavnarisl:\bclt;ess facilities BAYDIS sz:“é:r:. ?(teriI
\ Trade and Education Welcome Herne Bay 64586 /

‘The NEW Marshall’s 79/80 ca’i&;p
is just full of comppnents SR

and that’s notall . ..

.. . our new catalogue is bigger and better than sver. Within its
60 pages are details and prices of the compiete range of
compornents and accessories available from Marshall’s.

These include Audio Amps, Connectors, Boxes, Cases, Bridge - | 7, 3 o f a 9’“’4{ ‘{“‘/
“Rectifiers, Cables, Capacitors, Crystals, Diacs, Diodes, Dis- - T a"S
plays, Heatsinks, |.Cs, Knobs, LEDs, Multimeters, Plugs, Ors

Sockets, Pots, Publications, Relays, Resistors, Soldering . wmwmom Fdo
Equipment, Thyristors, Transistors, Transformers, Voltage R
Regulators, etc., etc i

Plus details of the NEW Marshall‘'s ‘budget’ Credit Card. We

are the first UK component retailer to offer our customers our
own credit card facility.

Plus — Twin postage paid order forms to facilitate speedy

ordering.

Plus — Many new products and data.

Plus 1005 of prices cut on our popular fines including {.Cs.
¢ Transistors, Resistors and many more.

if you need components you need the new Marshall a0
Catalogue. £

- Available by post 85p post paid from Marshall’s, ngsga
 House, Kingsgate Place, London NW86 4TA. Also avanfab
from any branch to callers 50p.

-

fhypnit!

H

T

Rotail Sates: Londan: 40 Cricklewood Broadway, NW2 3ET. Tel; 01452 D161/2. Also 325 Edgwers Road, W2. Yel: 01-123 432.
<> Regent Street, G2 20D, Tek: 041-332 4133. And antol 108A Stokes Croft, | Beintol. Tek: 0272 428801 12‘ ; et

e mf"tn.A._ e
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INDEX 79

THIS month’s alphabetical extravaganza brings you
up to date with the past year of excellent ETI projects
and features. Index 79 follows roughly the same
game plan as Index 78. All articles except Tech-Tips
and News Digest are included.

Projects are listed in alphabetical order. Features
have been divided into categories for ease of
reference. For simplicity’'s sake each project or

Projects
A
AIR BAND CONVERTER DEC p.76
AMBUSH
Pt 1 APR p.61
Pt 2 MAY p.48
AUDIO AMPLIFIER OCT p.55
AUDIO DISPLAY AUG p.87
BATTERY INDICATOR JUL p.92
BENCH AMPLIFIER AUG p.67
CABLE TESTER OCT p.23
CAR IMMOBILISER MAY p.89
CLICK ELIMINATOR APR p.41
CLICK SUPPRESSOR JAN p.73
D
DIE DEC p.32
DIGITAL DIAL JAN p.49
DIGITAL MODULE JAN p.35
DIGITALTACHO JAN p.23
DISCO AMPLIFIER {100 W) FEB p.64
DOUBLE DIE MAY p.26
DYNAMIC NOISE REDUCER SEP p.35
F 2
FAILURE MONITOR/INDICATOR SEP p.23
FLASH TRIGGER DEC p.97
FUEL LEVEL MONITOR SEP p.53
FUNCTION GENERATOR DEC p.20

62

feature has only been entered once, in the most
relevant category. Although Readers’ Designs are
constructional articles, they are listed under Fea-
tures, because they are not ETI projects.

Computing Today is now a separate publication
and is no longer featured as an ETI supplement. Its
contents have, therefore, not been included here.

See you next year for Index 80.

G
GUITAR EFFECTS UNIT APR p.97
H
HEADLAMP DELAY MAR p.27
HEADPHONE AMPLIFIER MAY p.77
HUM FILTER DEC p.46
L
LIGHT ACTIVATED TACHO FEB p.50
LOG CONVERTOR JAN p.62
LOGIC PROBE DEC p.101
LOGIC TRIGGER MAR p.39
M
MAINS SEEKER JUN p.46
METRONOME ) JUN p.21
MICROWAVE OVEN LEAKAGE

DETECTOR NOV p.85
MOTOR SPEED CONTROLLER JuL p.47
N
Ni-Cd CHARGER AUG p.29
OVERSPEED ALARM SEP p.80
P
PINBALL WIZARD NOV p.24
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INDEX

POLYPHONIC KEYBOARD
POWER METER

R

RADIO CONTROL
Pt 1
Pt 1
RAIN ALARM
REACTION TIMER

S

SCREEN HEATER CONTROLLER
SOIL MOISTURE INDICATOR
SPEECH COMPRESSOR

STAGE DIMMER

STRING THING
Pt 1
Pt 2
Pt 3
Pt 4
T

TAPE NOISE LIMITER
TAPE SLIDE SYNCHRONISER
TELETEXT
Pt 1
Pt 2
TIMER
TOUCH SWITCH
TRAIN CONTROLLER
Pt 1
Pt 2

JUL
MAR

MAY
JUNE
DEC
oct

SEP

oCT
MAR

AUG
SEP

ocCT
NOV

FEB
FEB

JUL
AUG
DEC
DEC

NOV
DEC

TRANSCENDENT DPX see String Thing)

TRITON 8K EPROM
TUNER/AMPLIFIER
Pt 1
Pt 2
TWONKY

\%

VIDEOGRAPH

%%

WHITE NOISE GENERATOR
WIND SPEED INDICATOR

Features

General

A HISTORY OF IGNITION

ANALOGUE TO DIGITAL
CONVERSION

EARTH SATELLITES

ELECTRONICS IN MEDICINE

JUN

JUN
JUL
FEB

APR

DEC
APR

FEB

MAR
OoCT
JAN

p.36

VDT
O o

TTDTD
WO =
H N ON~NO

p.41
p.27

p.20
p.41
p.55
p.93

p.42
p.86

p.73

p 30
p79

p.79

p.27

p.45

p.19
p.16
p.40
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ELECTRONIC WARFARE

Gm REVISITED

IMPEDANCE AND PHASE

LIFE OUT THERE

MAGNETIC AMPLIFIERS

PARIS IN SPRINGTIME

RADIO, HOW IT WORKS

RADIO IN CONTROL

STANDING WAVES

SURFACE ACOUSTIC WAVE
FILTERS

RAF AIR TATTOO

WHO NEEDS ELECTRONICS

Reviews

BORIS IN CHECK
CELESTION DITTON 662
LOUDSPEAKER

CHESS MACHINES

CHESS MACHINES

ATARI CHESS CARTRIDGE

BORIS

BORIS DIPLOMAT

CHESS CHALLENGERS 7, 10

CHESS CHAMPION

CHESS MATE

COMMODORE CHESSMATE

VOICE CHESS CHALLENGER

SHURE V15 Mk4 MAGNETIC

CARTRIDGE

SONY HA55 HEAD AMP
TAE88 PREAMP
XL25 CARTRIDGE
XL35 CARTRIDGE
XL45 CARTRIDGE

STAR CHESS

SUPEREX CLASSIC HEADPHONES

TECHNICS SL 150 Mk2

Readers Designs

SAILING CLUB RACING CLOCK
TELEPHONE CALL TIMER
ULTRASONIC LIGHT DIMMER

Circuit Design

ANALOGUE DELAY LINES
BUILD A VCT

CHEAP TRICK

FORTY CMOS CIRCUITS

JUN
APR
AUG
JUL
MAR
JuL
MAY
NOV
MAY

MAY
SEP
MAR

JAN

NOV
DEC

DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

JAN
SEP
MAR
SEP
SEP
SEP
MAY
NOV
NOV

AUG
APR
JUN

NOV
JAN
AUG
JUL

V=2 WhhLbJOAOW®D

PR 95 89 10 ¢
NOWw WONRONONN

TTO
B
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INDEX

A
“1M10 — APPLICATIONS ocT p.68 POWER AMP SURVEY APR p.19
- LM10 — BASIC CIRCUITS SEP p.16
OP AMPS AND INTEGRATORS NOV p.91
POWER SUPPLIES JAN p.27
"« TEN 3080 CIRCUITS APR p.70
TRANSISTOR OPERATING POINT  JUN p.25
Computing
CELLULAR LOGIC IMAGE
PROCESSOR MAR p.?g
COMPUTER SPEECH p.
Data Sheets comporERS
AY-5-1317 CHORD GENERATOR  FEB p.55 Pt 1 . AUG p.47
DATA SHEET EXPLAINED JAN p.57 Pt 2 SEP p.43
IC SURVEY APR p.52 Pt 3 ; OCT p.27
- MCM 6810A 128X8 RAM JUN p.84 Pt4 NOV p.80
TDA 1008 DIVIDER/GATING
SUBSYSTEM MAY p.70
] : Components
- Audio P
5 o CAPACITORS JUN p.80
=~ AUDIO MAGNETIC AMPLIFIERS  JUL p.26 ODD ODES (diodes) AUG p.73
_LOUDSPEAKER PRINCIPLES JAN p.14 VFETs DEC p.25

Y

BACK

NUMBERS

Lok Y \.ﬁ\

. f1?|me to fill a few spaces on your bookshelf!

» The following issues of ETI are still available as back

" issues:

1974 February, May, June, July

1975 February

1976 July, August, September, October

1977 February, April, June

1978 February, March, July, September, October,
. November, December

1979 All except February

- If your binder is suffering from a severe case of missing
ETl-itis, you can get hold of any of the above back
numbers for £1 each, including post and packing. Mark

- your envelope Back Numbers.

.

BACK NUMBERS
ETI EDITORIAL OFFICES
145 CHARING CROSS ROAD
LONDON W1R 1RF

T I

£ 5 I

P
S, f}g‘ *3?» :
-

R

5:@ i

MISSING ?

AnETIT Sivrt ot rourse
Our hittle tady s perdiot
tact thank po W taok e
T Shirt aweay st i shiove ye
ow lost you o beowithoon

(AT Jeast that s what o
10ld her anyway,
ater bl ey are bk
Eotrorvon migh qualay 11
Black g onred buacky
and cost a mere £3.00 ail inc

Yiloest
i ETISHIRTS
’ 145 CHARING CROSS ROAD
LONDON W1R 1RF

1o spec by ize 5 N 1
fallow 11 davs t fobvoy
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PROJECTS
1+2

TOP PROJECTS

Book 1+2: £2.50 + 25p P& P

Master mixer, 100W guitar amp., low
power laser, printmeter, transistor tester
mixer preamp., logic probe, Ni-Cad
charger, loudhailer, 'scope calibrator,
electronic ignition, car theft alarm, turn
indicator canceller, brake light warning.
LM3800 circuits, temperature alarm, aerial
matcher, URF-TV preamp., metal locator,
four input mixer, IC power supply, rumble
filter, IC tester, ignition timing light, 56 OW
stereo amp, and many more.

Book 5: £1.00 + 25p P&P

5W stereo amp., stage mixer, disco miiixer,
touch organ, audio limiter, infra-red
intruder alarm, model train controller
reaction tester, headphone radio, STID
timer, double dice . . .

Book 6: £1.00 + 25p P&P.

Graphic equaliser, 50/ 100W amp,
modules, active crossover, flash trigijer,
""Star and Dot’* game, burglar alarm, pink
noise generator, sweep oscillator, mrarker
generator, audio-visual metronome . LED
dice, skeet game, lie detector, disce light
show . . .

ETI CIRCUITS Books 1 & 2

Each volume contains over 150 ciricuits,
mainly drawn from the best of our
Tech-Tips. The circuits are indexerd for
rapid selection and an additional s:ction is
-included which gives transistor spuacs, and
plenty of other useful data.
Sales of this

publication have been
phenomenal —

hardly surprising when
the circuits cost

under 1p each!

£1.50 + 25p P&P.

ELECTRONICS — ITS EASY
Combined volume.

This, our latest work, is a complete
collection of our ever popular beginners
series. Previously published in three
volumes.

£3.60 + 50p P&P.

FROM THE PUBLISHERS OF
ELECTROMICS TODAY INTERNATIONAL

En

CIRCUITS
No2

TOP PROJECTS

Book 7: £1.25 + 25p P&P

ER If loudspeaker, CCD phaser, 3-channel
tone control, bass enhancer, continuity
tester, bench supply, LCD digital
multimeter, digital frequency meter, wide
range oscillator, ETl wet, egg timer, house
alarm, porch light, torch finder, light
dimmer, 1B metal locater, electronic
bongos, puzzle of the drunken sailor, race
track, ultrasonic switch, tic-tac radio, rev
counter, Trariscendent 2000, spirit level.

ELECTRONICS TOMORROW
Comprised entlrely of new material, the
edition covers such diverse topics as Star
Wars and Hi-Fi! The magazine contains
projects for everyone — none of which
have appeared irf ET! — and a look at the
future of MPUs, audio, calculators and
video. How can you not read it?

75p + 25p P&P.

electranics

Ay s
RALFERING 455

Froxmito PS5

) ORDER FROM
Specials Modmags Ltd, 145 Charing Cross
Road, London WC2
Postage and packing also refers to overseas. Send remit-
tance in Sterling only. Please mark the back of your
cheque or PO with your name and address.




WE HAVE MOVED — COME AND SEE QUR NEW SHOP BIO ACTIVITY

The latest from the U.S.A.

PINBALL WIZARD <
M!'!!lxs'p‘ag A||'!nELD GAM:Ess.so # Still available % W ” \‘/f* TRANSI—ATOR [=

Featured in"Nov. issue of £.T.1.
m:}:t égcltzef;tace . E;?:g Home TV Game — B/W Kit
ENTERPRISE 4 ift 1 £24.95  easc kit £28.90
3 Games and calculator in one Contairs everything except box and con-
Electronic Mastermind .. £12.90 trols .
U.F.0. Master Blaster £24.95 | Box & Controls — £6.50. Mains: Adaptor
AmazeATron maze game ... £18.95 | — £3.90 .
Touch Me by ATARI (like Simon) £26.85 | Play 7 games' with 4 ogtions on each
Football ;tw6 players) . £24,95 game
ZAP missile game .. .. £11.95 4-Pinball games: 2-Basket. 1-Breakout
DIGITS ijike Mastermind) £14.95 Versatile car afarmkit £18.90
RESLT(?S;:ESS HAVE SOUND EF?E%‘?: See review i'{; Fobby Electronics

jovember

EXCEPT MATERMIND AND DIGITS | ¢ poma CHIME 24 tne door chimes kit

£10.50 Built £15.95

* Experience the unique Musical
Form of plants.

% Hear the beautiful patterns of
sound created by their natural
response.

* Easy to operate, internal
speaker, battery powered.

Natural Bio Electric signals, generated within
the plant, are monitored by an electrode
f . : attached to the leaf. When amplified afid
€.8. Aerigls and Accessories filtered, a VCO, VCA and other exclusive
P TERS H ~ @  synthesiser circuits are controlled by the plant
CHESS GOMPUTERS GOMPU b Ome, g ; to produce tracking sequences of notes. These
5 follow in pitch, rhythm and volume the ever
ETG. BUSIHE§§ etc- changing signal from the plant
STARCHESST/V Game . £63.35 | PET8K . ... €B3Z.00
DATABASE Prog. T/V Game PE1;i1 8K New Keyboard £11$:g0
; NEW £89.95 | SORCERER 8K . £747.50. A H X =
CHESS CHAMPION 6 Lvel . £54.95 | SORCERER 16K T £874°00 A Biological A_mp\llfer and Sound Synthesiser
CHESSMATE 8 Levet . NEW £59.95 | SORCERER 32K ...... 3?:;2 in one Instrument
gnggg EE,’:R&R‘.EES ZO . Ef:g:gg 3%%?88:\ f.? e £251.85 Components include: 6 IC's, 3 Transistors, 11 Diodes, 19
VOICE CHALLENGER ~ NEW £230.00 | Buittd4K ... ..... . £303.00 Capacitors, 50 Resistor:s, PCB, L.S., all Hardware and pro-
BRIDGE CHALLENGER NEW £280.00 | NASCOM 1 Kit . £189.75 fessional teak finish case .

LRy £247.25 . =
CHECKER'CHRLLENGER'2 .. £54.00 J 1 Builk -. £5309.28 Ready assembled £35.:25 or kit form £27.35.

_ NEW! PERSONAL NEGATIVE

Bio Activity Transtagor_

~ .

%

ATARI Video Computer £159.00 § 2Bullt ... ..... £396.75
ZODIAC Astrology Computer HEATH WH89 N £P.0.A.

NEW £34.95 | Keyboard, VDU, Floppy Disc, 16K alt in
Selecrion ot G e v e one
Caloutators PRINTERS: FLOPPY DISC: BOOKS
* We would like to wish all our customers a MERRY XMAS
and HAPPY NEW YEAR %

Please notg our new address from 10th December 1979

Battery operated, pockej size. Ready assembled £25.00.
Kit £19.50.

Al prices include P.&P. and 'V.A.T. Please atlow 21 days for delivery

LB - JEREMY LORD $YNTHESISERS LTD.
- - Piaésé allow up to ! [D .'!pt. EJ]

Jun itwith \aew | 69 BROAD LANE, LONDON N.15 4DJ 21 days-for delivery :
Day 01-808'0377; Eve 01-889 9736 3 Charterhouse, Eltringh am Street, London SW18 17D

SOLVES CAR IGNITION
PROBLEMS . ..

The' BC&H Universal is an electronic ignition system based on
the latest developments in high power switching transistors
and silicon-chip technology. The unit is designed to perfectly
match any existing ignition installation and to improve its
performance at all engine speeds, without creating new
problems.

DESIGN FEATURES. ..
Ruggedised design allows use on‘any car, bike, boat or stationary
engine, its performance is not affected by watér, acid or corrosion
Works from —50° to + 100°C and with voltages from 4v t6 20v. Will
withstand shérts, open circuit, of reverse battery connections. No
adaptor ¢r rewiring is needed.

INSTALLING . ..

No adaptor or rewiring is needed, even if your car has an electroriic

tachometer or rev counter. Existing radio suppression can be retained.

No change is required from the manufacturer's recommended plugs,

plug gap. coil or engine tiniing. it works with all 2 and 4 stroke engines

(piston) with from 1 to 12 cylinders with negative or positive earth. All

that's needed is a coil and a sef of points. That's why it's called the
Universal’'. Thé unit simply clips orf to the cbil and the wire.

Complete with terminals, are connected simply to coil + and —

ground and points, easy to install and easy to remove. Complete details

supplied

From conventional ignition

1. To electronic ignition.

2. .. .tothe BC&H Universal!

A SIMPLE AND PERFECTLY

BALANCED IC ELECTRONIC
IGNITION SYSTEM

@ Better performance

1@ Better fuel consumption.

1® Smoother power delivery.

(D Easier starting.

(9 Lower maintenance costs.

(9 Less HT leakage.

@) Less radio interference. )

ONLY

| SPECIAL OFFER ORDER FORM : »
Please accépt my order for PLEASE PRINT CLEARLY % 1E 1 9 9 5 V:T
ignition System/s. ~ [ ]
5mllo:nc\llzsee cheque to Mr./Mrs./Miss l + 50p P&P
value of £

Al Cheques and Orders 1o
TRANSAM LTD. LAY A Al
12 CHAPEL STR. Credit Card Account No.

LONDON. NW1

01-402 8137 AN EEEEEESEEEEEEN

Inductive, Silico

I
|
o _ | -
Erc?ait;;:d my Access/ Address . O oo b O a (go o ' Bc&H u“l
|
|
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NEWS

been lots of little snippets of information drifting in

on the wind, varying from general interest to specific
details, but with the proliferation of trade shows that always
occurs at this time of year much has tended to be “"‘come
and see’’. As | have mentioned in the past, the majority of
Personal Computer shows in this country have tended to
become carbon copies of each other so | hope to bring a
little difference to this month’s proceedings by not men-
tioning any!

A strange month this one and no mistake. There have

Television’s Epitaph

It was with a great deal of personal sadness that | learnt of
Dr Chris Evans’ death last month. The return of ITV with
their series "'The Mighty Micro’’, taken from his recently
published book and presented by him, will probably be a
fitting epitaph. | was fortunate enough to work with him for
over four years prior to joining Computing Today and, from
the first couple of the episodes that have been shown so far,
| think that his prime skill of presenting complex informa-
tion simply is going to make the series a great success.

Although the series will break no new ground with
anyone familiar with the micro as a tool, it already has the
appearance of being the "Working Man's Guide to New
Technology’'. If it succeeds in getting over the fact that the
microprocessor is by no means the weapon that certain
areas of the popular Press tend to scream about then it will
have achieved what | believe is its main aim.

Chris had not been in the best of health for nearly a year,
but his sudden and untimely death has removed a great
source of energy and interest from the computer world. |
hope that the rest of the series maintains the level of
interest that it has already set.

Program Or Language

A raging controversy is taking place at the moment in the
personal computer pages of many publications. The sub-
ject under the spotlight is what will replace BASIC as the
next computer language for the home computer.

Claims have been made in support of everything from
Pascal via LISP to FORTH. In fact the vast majority of these
claims reveal one simple fact — not too many people in the
home computer market know as much as they would like us
to think!
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ICROFILE

This month Henry Budgett takes the plunge into the
language war and brings you the latest Triton news.

AWy & FRFTTD

>

S PRY P

Before you think that my head is expanding at an.
alarming rate, let me explain. %

Your average computer doesn’t really give a proverbial
monkey’s about what language you use because all it
knows about is a series of binary digits that conform to,
either its internal instruction set or are data for it to
process. The only reason that computer languages were:;
invented was to save us mere mortals from going mad over *
vast quantities of binary. The next logical stage up from the *
actual binary language, machine code as it is generallyy
called, is Assembly Language. This consists of mnemonics,”
or short groups of letters, that remind one of what the.
binary code does. It is obviously easier for someone who
talks in a complicated language like English to understand;*
something written in letters than as a string of ones and -
zeroes. Most assembly languages follow roughly the same
format and it is not too difficult to convert from say SCMP to
Z80.

At this stage in the game we find what are called High
Level languages, or as | prefer to call them Specialist
Languages. These become more like the language that is
spoken by the people who use them and this is the real
point of this little discourse. It is a strange fact that this,
country is about the only one to have any expertise at,
machine code level in the home environment. The Ameri
cans, who are supposed to have invented everything from:
the wheel up, and indeed did produce the micro, seem to:
disappear whenever the words Machine Code are men-z
tioned. Why we are happy with it is a total mystery to meg
(answers on the back of a blank chqeue please) but there”
must be some reason. | wasn’t allowed near BASIC until |
had some knowledge of machine code and | suspect that
there are many others like me. !

fortan Programming
Sty

» MICROPRUGESSOR

e G ‘
remmin
Programming

Any bets for the next home computer bingo.
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The reason for the popularity of BASIC at the moment is
because it is a well proven language, easy to write, many
systems support it and, above all, it is easy to understand.
Try taking a program written in say Z80 assembler, another
in BASIC and a third in APL. It is fairly certain that the
BASIC program will be the easiest to understand, the
easiest to convert to your system and the easiest to change.
| well remember being asked at an interview which | wouid
prefer to alter, a program in BASIC or one in machine code,
| replied "'BASIC, because I'm more familiar with it."”” My
interviewer replied ""Right answer, wrong reason.”” Il
leave you to work out why!

The language which most people are touting to replace
BASIC is Pascal, and this is in my opinion similar to buying
a two litre car where a one litre one would do. The point to
be made here is that both perform exactly the same job but
in a different way. If you were offered a choice of BASIC or
FORTRAN you would look at the problem in a different
way, say, as a choice between a car and a iorry. Why,
because they do different jobs. So the prime objective in
the choice is to select the right language for the task that
you wish to perform and, without any doubt in my mind,
the choice for the general purpose user is BASIC.

As a final parting shot in this argument | would further
endorse the suggestion that any microcomputer sold
without decent access to it's machine code isn't worth
much. Whilst being harder to write it does give such a vast
speed improvement that it can be the only way to solve
some programming problems.

Try ItOn

A couple items of interest to those who have Tritons. You
can now get a Pascal compiler for the system. It's a 20K
version that plugs into the motherboard but it was deve-
loped from a CP/M original which will also become
available soon, so those of you with a CP/M system can
have it too. I'm digging my fingers in at the moment and
will let you have a report as soon as | can.

The second item is that disks are on the way very soon,
again with the CP/M operating system. Both 5% and 8
inch will be available and you can have up to four in double
sided, double density format, which is a tidy number of
bytes of store. Keep your ears on for more details soon.

And finally two items, again both concerning Triton. The
first is just about the dirtiest trick in the book and | take the
blame for it. | wanted to hang our printer on our Trion (we
have 5.1 so it's really easy), but | was a trifle worried about
speed problems. The fact was that our printer uns at 300
Baud. I'm too lazy to change the switch and it looked as
though the delay in the software wasn’t going to belong
enough to cope with the carriage return. Well, being
hardware biassed | looked around for a solution, and |
found it! On the original Triton drawings you will see a
dotted push-button on IC4, that's the master clock, labelled
PAUSE. Well, | thought, why not stick the printer's busy
signal on there, after all it does the job. Even so sorry Mike
and all you at Transam but it does the job perfectly!

The final item this month before | go off to a couple of
exhibitions, drat | gave the game away, again concerns our
litle machine. Having been dragged through the rigours of
the disco, as seen in the papers, it has been banished of all
places to Mount Etna, allegedly to control the temperature
of the police chief's bath water. ETT
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LIGHTING & AMPLIFIER
MODULES FROM L & B

01-689 4138

YOU'VE ALL HEARD OF OUR SUPERB MODULES, AND IF
YOU HAVEN'T, IT'S TIME YOU DID, SO READ ON!
SHOWN HERE ARE A RANGE OF THE MOST RELIABLE
SYSTEMS ON THE MARKET.

LB31000SLC LB31000SLC SOUND TO LIGHT/CHASER.
THE MOST ADVANCED SOUND TO
£28.90 LIGHT MODULE AVAILABLE, WITH

AUTOMATIC SWITCHING TO CHASE
UPON ABSENCE OF A MUSIC INPUT.

3 Channels, 1000w each. Fully fused.

Very high inputimpedance. Electronic filters.
S5HZ to 70KHZ bandwidth. Operates from % to 300w
sound input. Triac zero voltage triggering.

Master Vol/ Bass/Mid /Treble/ Chase speed controls.

L Le31000sL £18.90

LB1000SL SOUND TO LIGHT.

A SUPERB PERFORMING SYSTEM
AT AN INCREDIBLY LOW PRICE.
'3 channels. 1000w each. Fully fused.
Very high input impedance. Operates

from Y to 300w sound input. - ¥
Third order filters. Zero voltage fired. %m

20x9.7 x 3.5¢cm el

LB881000LC CHASER

A FULLY DIGITAL 8 CHANNEL
CHASER, ALLOWING VARIATION
OF CHASE SPEED AND CHASE
RETURN DELAY.

e 1000w per channet. CMOS circuitry.

£25-50 Zero voltage fired. Can be footswitch

triggered. Additional modules can be

LB81000LC cascaded to form 16, 24, 32 chan. ect.
19x9.5x 3cm

LB41000LS SEQUENCER

LOGIC RANDOM SEQUENCER, WITH TWO
SPEED CONTROLS OFFERING A WIDE
RANGE OF EFFECTS.

4 channels, 1000w each. CMOS circuitry.

Zero voltage fired.

LB31000LD LB41000LS

£14.90

20x9.2x3.5cm

LB31000LD and 11000LD DIMMERS.

FULL POWER 3 & SINGLE CHANNEL
LIGHTING DIMMERS FOR USE IN
CLUBS/PUBS/THEATRES/SCHOOLS, ETC.
1000w per channel. Fully fused phase controlled.
Full input and individual Triac filters.

183100010 £12.90 L811000Lp £5.70

20x7.8x35

POWER AMPS, 250, 100 & 25W RMS.
RUGGED TOUGH DEALING
POWER AMP MOUDLES.

LB250 LB 1000 LB25
10HZ TO 25KHZ |10Hz TO 30kHZ | 25HZTO 50K

S/N 110DB S/N 80DB S/N 90DB LB250

THD 0.3% THD 0.4% THD 0.07% 31 x 15x 3.5cm

£29.50 | £15.70 £8.20 POWER SUPPLIES
PREAMPS Three types of powerful supply units

. for our power amps. Consisting of a
LBPA3. Complete stereo disco preamp varnish?iompregn‘a’sled mains gans-
system. Comprising of L&R deck mixers, former and rectifier board {fuse pro-
mic mixer, deck and mic tone stages, mic tected).
auto fade over decks. PFL, output

drivers and its own regulators.

LBPA2. General purpose 4
chan. mixer/tone stage

LBPA1. Stereo
Hi-Fi System

LB250PS £21.20
LB100PS £12.20
LB25PS £10.00

*  LBPA1 £14.50
LBPA2 £13.50

LBPA3-M (magnetic

deck inputs) £27.00
LBPA3-M  LBPA3-C (ceramic
20.4x9 5cm  deck inputs) £27.00
YOU REQUIRE A BOARD THAT'S MIGHTY COMPETITIVE, RELIABLE,
MANUFACTURED FROM THE HIGHEST QUALITY COMPONENTS, OF HIGH
PERFORMANCE, TESTED AND INSPECTED, SUPPLIED WITH CONNECTION
AND CCT, DGM AND GUARANTEED. IN TWO LETTERS YOU REQUIRE L & B.

LB250PS

All prices shown are inclusive of VAT 45 WORTLEY ROAD
For further information. s.a.e. 10 __* WEST CROYDON
Trade and Overseas inquiries welcome. SURREY CRO 3E8

Please include 70p p/ packing with all orders. TEL. 016894138
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WHAT TO LOOK FOR IN
THE JANUARY ISSUE.
ON SALE DECEMBER 14TH.

LOSING YOURSELF Next month we present what we hope is the ulti-
ISFUN mate maze game. The programs designs a maze in
plan and then projects it in 3D so you actually walk
through it, hopefully finding the way out! Written
in BASIC for the Triton it is fully documented for
conversion to other systems. Once you get into your
micro you may never get out so beware.

The famous game of Pontoon has been written in GAMING GAMES
BASIC and we present it in next month’s issue. A [N MICRO FORM
better way to spend Christmas afternoon than

watching repeats, on telly that is. Gamble your 50n

on next months’s issue for hours of fun.

SAILING A A brand new game of naval strategy combining air
CALCULATOR to sea operations with conventional submarine
attacks. You will have to guide your submarine

through the Pacific avoiding submarine hunters and

sinking ships. A must for the sea-dogs amongst you.

If you are following our MPU’s by Experiment KEY TO SUCCESS
series this project is for you. A simple add-on key-

board to replace the one on the Mk 14 is a must for

easy programming, and this simple project will save

those stubbed fingers.

AR A A I
Oﬂ.‘lii.‘.“l“. ig

QErrawm~ -

L
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Greenbank

Greenbank Elactronics

(Dept T1E) 92 New Chester Road, New Ferry
Wirral, Merseyside L62 5AG
(Tel: 051-645 3391)

TERMS, VAT, CWO. Ctoques oic payable o Gressbask Eleciranics. Add VAT (o
all prices at 15% oxcept whorc stated otherwise. Pest ste: UK 30y (4-5p VAT =
p} per srder. Expert: NO VAT bt add 30p (Eire]. 75p (Ewrops) aad £2.50
dsawhere.

Polys. universities. govt depts. oic can lelephona their srders for Immediate
despaich on accoul)

UV EPROM ERASERS

_— )

p—
o— EOITE VIS

i

units for both

Two
the professional and amateur UV-prom user.

easy to use designed

Features:

Can erase up to 14 proms.

Special short wave uliraviolet tube.

Erase time variable between 5 and 50 minutes in 5 minute steps
(preventing pver exposure which may shorten prom life).
Sliding tray carries proms on conductive foam.

Satety interlock switch prevents the timing circuit from operating
and switching on the tube with the tray open.

“Mains on’* and “‘Tube On’" indicators

Smart textured case

Compiete instructions supplied

Supplied complete with mains plug and ftex.
Mode! UY141. Price £77.70

Also available without timer as

Model UV140: Price £61.20

CMOS mmmmmvmmh

. Note: industrial users — quantity

COMPUTER BOARDS

The following is sn extract from our losflet ref. "M P4’, which is svailable
free on request (s 9'' x 6’ SAE helps, but is not essential). See
Microprocessor section to the right for board prices.
For many people the wide cholce of micro-processors now availahle presents a
difficult chorce. To understand any particular microprocessor in depth a
development system is almost essential, however in the past to undarstand
more than one several separate development systems have had to be
purchased
The reason that separate systems, one for each processor. have been necessary
is due 1o the fact that indwidual ficroprocessors have their own individual
features. in ONe case 10 BCCESs memory a separate read strobe and write strobe
\s required. in another a ‘read/write fine is used In combination with a
combined strobe called ‘valid memory address and phi-2° With some
processors, the same address bus can be used for both memory and
“input/output ports . under the control of 3 ‘memory request’ or an
input/ output request’ control line
Naturally, it a development system takes g of any of the pi
unique features of any particular microprocessor, this makes it more difficuit 10
graft some other unvelated microprocessor onto the same bus at a later date
A Universal Micro System provides a basic bus structure on which any one
micro-processor can be connected. The system uses @ CPU (Central Processor
Unit} card which is separate from the rest of the system, and this allows the
same memory and interfaces to be retained when a ditterent MPU is used
The basic sysiem bus consists of data and address buses tfogether with read and
wnite strobes. By locating the data input (Keyboard) and output {VDU) in the
memory space then such chips as the 8080/ ZBO family. which normally use
mput/ output ports, can now be used without any tundamental change to the
bus (and as 3 bonus. users of these MPU's have all the ports entirely free for
their own purposes)
The range of p.c b.'s includes boards 10 implement a memory-mapped VOU.
cassenie imerface. keyboard interface, PROM programmer, and a number of
RAM and ROM cards Al the cards are of International Size 114 x 203 mm
(@2 x 8') except tor the larger power PSU A power supply card. This latter
card 15 sized so that it can be bolted 10 the side of a standard 4'* chassis module
which 1s then compatible with the other cards. The cards have a standard
43-way edge connector, with one position used for polarisation
We do not propose 1o defend the {relatively) small number of bus connexions
(42), against such standards as the 'S1 00" 100-positon bus. The 5-100 bus,
as it onginated in America, is bigges and better itis dlso more expensive. In the
same way, a Ford ‘Granada ' is bigger and better than 4 Ford 'Cortina’. but it
doesn't mean a Cortina isn't good value for money. who knows t may even
be berier value!
The International Size card is the recommended size for most '3U° 19" rack
systems. These racks are made by Vera. Critchley, etc., and a variety of
modules and blank cards are to aid duals in ising their
own system. (A convenient trade source ot suitable hardware is the tirm 'R.S
Components . but we would be happy 10 supply in case of difficulty.)
it 1s appropriate to mention that this range of cards is not mesant to compets
with any of the excellent computer kits which can be obtained. The purchaser
of these types of kits simply acts as an unpasid {or at ieast.underpaid) assembly
worker It the standard components are put together corfectly the computer
works, if they're not it doesn't. In the end each and every one is virtually
dentical
The range of boards in the Universal Micro System are entirely ditferent: You
¢hoose your microprocessor. memory, inlertaces, etc., what addresses will be
used. you choose whether of not 10 use our software, somebody else’s. or
indeed your own. (Don't be too alarmed if your level of experience does not
permit you 1o take this sort of decision with contidence — we are slways here to
otfer guidance it asked, we’ll even tefl you if the system is unsuntable tar your
needs, in the uniikely event that it 1s.)
As mentioned on the last page. a brave atiempt has been made to begin the
design of a Universal Micro Systam 1o provide a sulticiently fiexible
arrangement to permit the system to grow o~ the years, and not 1o become
obsotete, overmght. To permit this flexibility. ««erever possible ‘patch areas
have been provided on the boards. A ‘patch area’ is an undedicated dual-in-tine
pattern which can accommodate an extra integrated circuit for your own use
Otten these can be used to add some extra memory. of some oxira address
decoding. An extra supply voltage can be developed using an integrated ciscuit
regulator, or gates can be added to aliow separate ‘Memory Request and
Input/ Output Request’ contral lines an & memory card which does not already
have this taciiity
Of course we know that there are many people who would taint clean away at
the thought of cutting printed circult tracks, adding extra integrated circuits
and bits of wire in the way describad above, but [1'is not for these people that
this sort of system has been designed. We would Itke to think ot this system as
basis on which you can build your own personal design. perhaps as an
alternalive 10 the use of 'Veroboard of eiching your.own pcb's
{Further sections give an outiine of each card in turn. Although we have n mind
alt sprts of exotic future te.g. high fution g tloppy
disc controliers, dynamic high-density RAM cards. programmable VDU
formats, colour displays Light pens. sound generators etc.) we prefer to keep
quiet about them until they actually exist. All of the cards described actually
exist, and at the ime of writing (September 1979) most are in stock {We plan
1t 50 they are all in stock, but peopie will insist on buying them, without canng
whal havoc they wreak n our stock control!)
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PROJECT

PROCESS
CONTROLLER

This controller has myriad applications in electronic and
photographic work. It features an LED display which ‘counts
down’ and is easily visible in darkroom or daylight.

arious processes .in fabricating
Velectronic projects require
timing a chemical reaction or
process — developing photoresist in

making printed circuit boards being a

prime example.

The Technique

The easiest way of producing a time
delay is by using a 555 timer IC, but a
glance at the data sheets shows that it
should not be used for periods in
excess of 100 seconds. By using the
555 as an oscillator and feeding its
output into a 4017 counter/decoder
IC the maximum timing period can be
increased ten fold. The unused de-
coded outputs can then be connected
to a column of LEDs which will give an
indication of elapsed time. .

Each pulse from a 555 clocks the
4017, moving a high level along its
ten decoder outputs, lighting each of
the LEDs in turn. When the high level
reaches the last output it is used to
operate the relay and thus the time
delay has been multiplied by ten.

A permanently-lit LED has been
included at the bottom of the row to
show when the unit is on. This also
gives a better indication of elapsed

SPECIFICATION

time in a darkroom, as the LEDs can
be seen to step towards a reference
light.

Four time ranges have been pro-
vided with a trim pot on each one for
easy adjustment. The table gives the
values for each trim pot and C1, for a
variety of times. The minimum time is
limited by the time taken for the relay
to operate, maximum time by the
limitation of the 555. In practice,
times from 100 mS to twenty minutes
can be achieved. For very short times
the time elapsed indication will not be
much use and the LEDs can be left off
the board.

Fine adjustment of the timing is
achieved by adjusting the threshold
voltage on pin 5 of the 555. When the
voltage on pin 5 reaches a set value,
the output {pin 3) of the 555 goes
‘low’ (i.e: the 555 triggers). This vol-
tage is normally set at two-thirds the
value of the supply rail, fixing the time
during the charging cycle of C1 when
the 555 triggers.

If the threshold voltage is in-
creased, the time taken for C1 to
charge to the required value in-

creases, and the frequency of oscilla- p

0
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Fig 1. Full circuit diagram of the controller

HOW IT WORKS

The timer consists of a 555 timer IC used as
an oscillator driving a 4017 counter/decoder
IC, the decoded outputs being used to drive
a row of LEDs and switch a relay.

The timing period is set by the frequency
of oscillation of IC1. This is dependent on
the time constant of RV1-RV4 and Cl1. As
either of these components are increase. in
value the time constant will increase and the
frequency adjustment is provided by RV5
which adjusts the threshold voltage on pin
5 of the 555. This voltage is normally set
at two thirds of the supply voltage, but here
it is adjusted varying the required voltage
across C1 to the 555.

Output from the 555 is fed to the clock
input of the 4017. After each pulse a differ-
ent decoded output of the 4017 goes high,
lighting each LED in turn. After the tenth
clock pulse the output on pin 11 of the
4017 goes high. We shall come to what that
does shortly.

When power is first applied, the relay
contacts RL1/1 are open and the bottom
LED (LED 1) is lit. When the ‘start’ button
is pressed the 4017 is reset to zero by a
positive pulse applied to pin 15. This pulse
is provided from R3 and C4. Pin 11 goes

o
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low, turning on the PNP transistor Ql, and
the relay operates. The now closed relay
contacts (RL1/1) short out the start button
and sustain the power after the start button
has been released. The transistor also drives
the reset line of the 555 (pin 4) which
commences to oscillate. This ensures accu-
rate timing of the first cycle.

On the tenth pulse from the 555 pin 11
of the 4017 goes high, turning off Q1, stop-
ping the oscillator, and the relay is de-
energised. The contacts RL1/1 open remov-
ing the supply to the timer returning it to
its original condition, ready for the next
sequence.

During the timing period, the second set
of contacts RL1/2 close and can be used to
switch up to S A using the relay specified.
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PROJECT: Process Controller

tion decreases. Thus, the total timing
period is increased.

What device you want to control
with the timer will determine the type

of relay you use. This unit is capable

of driving quite large relays, however,
we used a commonly available type
having contacts rated at 10A.

Construction

First, you will have to determine from
the table the correct values of RV1-
RV4 and C1 to provide the times you
want for your application.

Next, mount all the components
taking care to correctly orientate the
semiconductors. The LEDs are best
mounted by inserting them into their
holes and bending them over flush

with the edge of the PCB. The photo
shows the way we mounted the LEDs.

The completed unit can be
mounted in a variety of ways to suit
individual applications. Either in a
box, together with its relay and a
mains female output socket for the
switched output, or on a panel with a
remote transformer and relay.

To mount the unit against a front
panel, drill a row of ten holes for the
LEDs and four holes to line up with the
trim pots for screwdriver adjustment
of the timing. The start button, timing
switch and fine adjustment pot can be
mounted anywhere convenient. The
board should be mounted against the
panel so the LEDs protrude through
the holes.

Setting Up

Having assembled the unit, all that
remains is to calibrate the ranges. This
is easily done with the aid of the
second hand of a watch. For shorter
times, say under five seconds an
oscilloscope is best.

Monitor the positive supply after
‘the relay contacts RL1/1 and meas-
ure the time the contacts operate. For
other purposes it may be best to set
the ranges by trial and error, such as
when the it is being used for a PCB
development timer. In either case, the
fine adjustment control should be set
in its mid position when calibrating.
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1 CLOCK RADIO

How about a round clock radio which can double as a very smart
desk clock — as we can testify!

Jo time, rotate one end of the cylinder to display the frequency
selected. Most of the functions are controlled by a push-button
panel and the display is a large, clear LCD affair.

Made by Hanimex, the battery clock radio comes in white, white or
white. It will lull you to sleep and then turn itself off an hour later
and waken you to the sound of Radio 1, or music if you prefer.

2 DIGITAL ALARM

This mains-only Hanimex alarm has a large 12-hour display incor-
porating AM/PM and alarm set indicators. You can have a dim or
bright display at the touch of a switch. Fast and slow setting buttons
make time setting simplicity itself. You can forget about knocking
these accidentally in the morning scramble to turn off the alarm, as a
locking switch is fitted under the clock. A 9-minute snooze switch
completes the list of all mod. ctock cons.

3LCD CHRONO

Our Chrono comes complete with a high grade adjustable metal
strap and is fully guaranteed.

The LCD display shows seconds as well as hours and minutes. Press
a button and you get the date and day of the week.

Press another button and you have an accurate stopwatch with
hundredths of seconds displayed, giving the time up to an hour.
There’s a lap time facility, too — and of course a back light.

£17.95

£10.60

£11.95

4 LCD ALARM CHRONO

This is no ordinary watch. It's a slim, multi-function, dual time LCD :

alarm chronograph.

This model will show hours, minutes, seconds, date, day of the
week, stopwatcn, split time, alarm and alternate dual time zone —
not all at once of course. There’s a night light, too.

Hours, minutes, seconds and day of the week are displayed
continuously, while the date will appear at the touch of a button.
The alarm is beefy enough to wake you up in the morning and get
you to work on time (or wake you up when it’s time to.go home).

£16.95

All prices include 15% VAT and postage

Examples of Marketplace offers can be seen-at our Charing Cross Road offices
Piease mark your envelope with the offer that you want and order separately from offers shown elsewhere in ET!

To CLOCK RAD1O offer
ET! Magazine, 145 Charing Cross Road
London, WC2

Name

Address

CE .y 8 F 8 B N N 5 |
To: DIGITAL ALARM offer

ETI Magazine, 145 Charing Cross Road
London, WC2

Name

Address

To: LCD WATCH offer

ETI Magazine, 145 Charing Cross Road
London, WC2

Name

Address

To: ALARM/CHRONO LCD WATCH
offer

ETt Magazine, 145 Charing Cross Road
London, WC2

Name

Address
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MORE BIG VALUE
FROM YOURTANDY STORE

1000 OHMS/VOLTS AC/DC 6-DIGIT

8 RANGES - FREQUENCY MULTITESTER
r’;‘andy multitester for b COUNTER accuracy and minimum
ome and work-shop . loading. 11.5cm mirrored §
Easy-to-read two colour Counts frequencies scale. OC volts, 0-1-3- 10-

from 100 Hz to over
45 MHz with 100 mS
%ate time. Accuracy is
pm at 25°C or less
then * 30Mkzon 10

Scmmeter, pin jacks for all
8 ranges. Reads AC and
DC volts: 0-15-150-
1000 DC current;
0-150 mA. Resistance:
0-100.000 ohms

30-100-300-1000. DC
current 0-100 a. 0-3-30
300 miliamp. Resistance
0-30-300-3k-301C-1
megaohm. 0-100- 1k

Accuracy: * 3% full scale prote;:teq }-meg %%ggorg%(iKRaeq 9V
o s i oty 22 209
Complete battery Req. 9V battery.

22-027. £Rge6pmcg 5 £2273519REG Pge E éR!CgE 95
TRANSISTORIZED {3 |DIGITAL IC LOGIC PROBE SIGNAL INJECTOR
SIGNAL ; it K/or RF.IF AF c‘rcuuté
TRACER aximum accuracy. Easy

Spot circurt troubles and
check RF, IF and audio
signals from aerial to
speaker on all audio
equipment. With 9V

- tton operation. Needs
| two “AA " batteries. 22-4033.
o £ 2.79
Untque circuitry makes it a combined level detector.

pulse detector and pulse stretcher. Hi-LED indicates AC/DC CIRCUIT

§ |logic " 1" Lo-LED s logic “0". Pulse LED displays
lz)azt.TSrlydmstructlons % | pulse transitions to 300 nanoseconds. blinks at 3 Hz TESTER
: 2 | for high frequency signals (up to 1.5 MHz). Input Accuracy in 1-300 volts
) |mpedence 300K ohms. With 36" power cables ranges. Safe in tive dead
¥ 22-300 ircuits. Needs twe "AA’

batteries. 22-4034.

0 £9.95 won:£19.95 | . £1.99

REALISTIC DX 300 DYNAMIC VARIABLE POWER SUPPLY
Q ! r ‘ fow-ve
S ses Sevesue | TRANSISTOR P o bk R R

range preselector with LED indicators. SSb and CW
demodulation. Speaker. Code oscillator. Batteries (not Shows current gain and
included) or 12V DC. 20-204. , electrode open and short

circuit. Tests low, medium
REG. PRICE £2 29 L 9 5 or high power PNP or NPN
- pes. Go/no-Go test from
B O-50mA on power types.

Wiomacl | 22024

output current: 1.25 amps. Switchable colour-coded:
meter reads 0-25V. DC and O-1.25 amps. Three-way
binding posts take wires. banana plugs or dual banana
plugs with 0.75" centres. For 2207240V AC

e e £35.95

-H\WW

g

j amp at 24V DC. Ripple: less then 25mV Maximum
)

REG. PRICE

You save because we des|gn specifically for or by Tandy at 16 factories

man ufacture selland service. around the world. The quality of our
Tandy have over 7,000 stores and dealerships products has been achieved by over 60 years

worldwide Over 2 500 products are made of continuous technotogicat advancement

KNOWN AS RA HACK IN VIAKEF F THE WORLD'S BIGGE ST SELLING M) IMPUTER TRSH(

DEALER

_Most items also available
at Tandy Dealers. Look for this
sign in your area.

The largest electronics retailer in the world.

Ofters subject to availabihty. instant credit availabie in most cases.

OVER 170 STORES AND DEALERSHIPS NATIONWIDE T
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This month Ron Harris has news of a vanishing thump, a speaker which
comes with ribbons on and a cartridge which has a golden future.
Videotone, Goodmans, JVC and Goldring get themselves involved.

‘Charing Cross Road. ETI’s editor walks through the still

air, ignorant of the frost gathering on his extremities and
the shuffling uncertain glares of the tramps in the
doorways.

Far away a burglar alarm rings unheeded, disturbing no
one not even the rat munching happily on a crisp bag which
skips away with a snarl as the editor passes, eyes unsee-
ingly fixed on infinity.

Dawn was gathering its strength behind Centrepoint
(and the rubbish piles) as he reaches the office doors. He
stops suddenly and a mugger swinging an iron bar down at
where the editorial head would have been, misses his mark,
stumbles and falls down a flight of stairs into a cellar,
stunning himself.

Head still in clouds, musing on the ill fortunes of life, ETI
Ed turned the key and meandered into the building, closing
the door just as a hungry cat leapt at him from the hall,
catching it in mid-flight with the door.

""Rotten. That's what is is. Rotten. Everything has a flaw
init,”" he mused to the ringing walls. ""Rotten luck is what
we got. Rotten. Take for example that Coral H 300
headamp | reviewed last month. Lovely sound, neat
construction and well matched to the excellent MC81. But
is it perfect? Alas no. Rotten luck. Rotten. The de-thump
relay doesn’t work on switch off. Sends the speaker cones
heading for the far wall with no regard for any ear-drums
that may be in the way. Rotten luck.”

By now he was entering the offices, edging in as the
semi-sentient cleaning staff pushed out, demolishing a wall
fitting on the way. As their communicative grunts echoed
away down the stairs the editor walked to his office passing
the Art Director slumped unconscious across his desk on
the way. Cause unknown.

Just as he takes his place in the Editor's Throne, but
before he can doze off, the phone rings. Itis Coral. They put
the designer of the H300 on the line. The unit is no longer
possessed of a thumping switch-off. The relay has been
rewired on all current models so that no nasties escape. All
thumps are de-thumped good and proper. The flaw is
rectified. All is well. . . . Perfection at last.

The Editor flings the phone high in the air and runs
yelling from the room, awakening some of the staff in his
uncaring unbounded joy.

Life is good after all. Nice one Coral.

IlT is 6.30 am Monday morning and it is cold and dark on

76

Heed ye all the vision before thine eyes. Felicity Kendal. You must
have been expecting this for along time. Mr N. Ashford of Leicester
had the good sense to point out that although | have continually
referred to the beautiful lady, | have never actually published a
photograph of her to prove the point to heathens like him.

Well Mr Ashford, my thanks for the idea (excuse?) and | only
hope you are suitably repentant. Ignorance is no excuse.
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NEWS

Corals H300 head amplifier which can now be wholeheartedly
endorsed because the one fault — a de-thump relay which didn‘t
work on switch-off — has been dealt with by the manufacturer and
- all is now well.

Apart From All That

Yes, well, I'm back from unbounded joy — all too soon. it
would take Felicity Kendal's smile to keep this cynical soul
in Nirvana longer than a brief moment or two. All else is but
dross after all. ‘Music to sooth the savage editor’, etc, etc.

Some nice things have happened this month in the
realms of things hi-fi. Two new sets of loudspeakers are
worth a mention for starters. Goodmans launched the XB

The entire Goodmans XB range — all three of them! Prices vary from
£95 for the 25 up to £139 for the considerably larger XB45 lurking
away at the back of the photo. Stands are considered essential by
Goodmans and are always a good thing anyway. All three are
specified for 10-60W RMS and a sensitivity of 9W (DIN).

range shown in the photo and on the initial listen in they
have a crisp sound to them with a particularly clear upper
bass. Good value for your diminishing pound.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980

JVC also have some new speakers to follow last month's’
tuners, and their claim to fame and notice is the use of a
ribbon tweeter unit, the principle of which is of interest. For
once even my own stubborn nature does not tell me | could
improve on the company’s own explanatory verbiage. So

Getting Ribbed

In the ribbon tweeter the diaphragm is a piece of thin film
(12u — poly resin) of which the voice coil (18u —
aluminium foil) is an integral part. This single unit has a
moving mass of 0.048g — which is between 5% and 20%
of the moving mass of a conventional tweeter.

The diaphragm is stressed to ensure constant surface
tension and sandwiched between two sets of magnets of
high efficiency and linearity.

Current entering the tweeter flows through the coil
bonded onto the resin film and, with minimal transmission
loss in the coil, the diaphragm can produce movement with
high efficiency.

Transient response is excellent, since the entire surface
of the driver is driven to displace air and a (cast aluminium)
horn is used to aid sound dispersion.

Intriguing, eh?

There are three models in the new Zero range, a Three,
Five, and Nine floor standing version which | would very
much like to get a listen to somehow. | will have to hope
JVC can help. At £375 each they are a little over the top to
stop a shop and try one.

JVCs new Zero-5 loudspeaker incorporating the new ribbon’
tweeter unit of which they are so proud. Sounds Isodynamic to me.

If you're about to buy a pair of headphones for anything
under £35 — then don’t. Instead, hang onto your money
until you've read next month’s Audiophile. A little box with
MDR-3 written on it, which arrived here very recently,
could make you regret doing anything rash. Let me be
sneaky and refuse to reveal anything other than that if you

_ want your phones to be comfortable, compatible with any

amp, have an excellent transient response and cost £17
then anything you do now might be a mistake.

Itis a safe prediction for me to make that the MDR-3 will
completely change the headphone market place upon their
release. You have been warned! >
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Goldring G9001GC

Whatever next. Gold plated ABS plastic boxes, containing
gold plated cartridges. How to make an impression in one
easy lesson and lots of pounds sterling.

The precious metal approach was adopted by Goldring
to enhance the presentation of their new IGC (Improved
Groove Contact) cartridge. This is basically a G9OOSE Il
body with a whole new, highly expensive, stylus assembly.

Called a Van den Hul point, the stylus is of the ‘Gothic
Arch’ type such as employed in the Shibata type, but with a
completely redesigned profile to further improve groove
contact and better recreate the cutter head profile.

Goldring have taken an amazing amount of time, trouble
and money out of the bank over this stylus. The shape itself
is computer designed, the work having been done by the
Dutch physicist after whom it is named, and the company
spent a long long time searching for a supplier for the very
high grade of diamond employed.

L2

Above: the Van den Hul stylus

profile from the side (left) and - -
the front (right) showing the
close approximation to the cut-
ter head shape.

Right: comparative groove con-
tact for the Van den Hul and the
elliptical type of stylus. = -

<> | <=

- - -
.

v
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Finally it has all come together at once, and here we
have the result — a cartridge with claimed attributes of
reduced intermodulation distortion due to its line of contact
with the groove being straight and perpendicular, better

detail (especially at HF) due to its minor radius of 4.5

microns as compared to 7 microns for an elliptical point and
reduced record and stylus wear due to reduced friction
between the two.

As my one faithful reader may well recall | value the
GI0O0SE Il as one of the best examples of a moving magnet
cartridge around and here they’'ve been and gone and
changed it. It's enough to drive a man to bacon butties and
bromide in his tea (almost).

It is with trepidation and wonder that one should open a
golden (Pandora’s?) box. Beware of Greek postmen bearing
gifts and all that.

Making An Entrance

it certainly entranced me seeing that bright gold body
clasped firmly to the bosom of the SME. Setting up the unit
proved to be no trouble at all, but that mounting bracket
looks as wrong now as it did on the first G900 | tried.
Alright, so | know it only looks that way and | cannot fault it
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technically but that don’t quiet the vague rumblings of
discontent somewhere south of what passes for my
conscious mind.

| ran the cartridge through a series of response and
distortion tests which only went to prove how pointless it is
to publish a graph which is to all intents and purposes a
straight line and from which not one jot of information
about the cartridge’s performance — other than thatithasa
textbook frequency response — is to be gleaned.

At 1.3g it passed every tracking test | could putin its way
and sailed unconcerned over 99% of the ‘'murder music’ |
fed it later. An almost incomparable tracking ability then
(good improvement here). As a guideline I'd say the IGC is
a better tracker than the VI5 |V — but only just!

What A Set-Up

As part of their 'blurb’ Goldring make the astounding
assertion that ‘due to the IGC's inherent ability to follow the
record grooves exactly it will obviously pick up record
blemishes also. In order to extract the best from the
cartridge, therefore, we recommend that ONLY records of
the highest quality (such as Enigma Supercut series) should
be played.

include that ONLY and discount nine-tenths of your
market, Goldring. | must say that | found the IGC as tolerant
of bad software as any top quality cartridge. It did not
emphasise ‘blemishes’ in the slightest, much as that text
would have led me to expect it to. | can see what they're
getting at but instead of giving the impression of a superb
performance, fit for Superdiscs, in my opinion they are
needlessly accusing their own product of a touchiness it
does not possess.

Detail,Detail

To be able to form a valid opinion of any piece of hi-fi,
one needs a reference against which to compare perfor-
mance and in this case that role was filled by the Coral
MC81 moving coil cartridge. In addition | was interested to
see how the new 900IGC gared against its predecessor, the
G90O0SE 1.
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In a direct comparison with the Super-E, the IGC was at
first listen little different. However, the two were at once
distinguishable and as the minutes ticked by the virtues of
this new point began to make themselves apparent.

The sound is a beguiling one which leads you deeper
into the music the more you listen. It has a considerable
ability to portray that elusive thing called detail, and the
treble is 8 good deal better than either the G90OSE Il or that
Decca device, being smoother and more accurate. Cymbals
sound more like cymbals (rather than a burst of metallic
white noise).

The difference is not one which leaps from the loud-
speakers but is of the kind that makes hi-fi livable with for a
long long time as opposed to until the gloss wears off the
power switch.

It will also build a following devoted to the IGC | think.

Bass quality is simply very very good and little changed
over the two models.

Having stayed ahead of the competition this far the Coral
beckcaned confidently, and the SMEs were appropriately
armed.

Coral In Deep Water

Let me say now that the Coral is a more expensive
cartridge and one which | feel gives a performance which is
worth a great deal more than its purchase price. It was no
disgrace therefore for the 900IGC to fail to better it
subjectively. Indeed the comparison did it proud indeed.

The main difference is one of those things difficult to
explain but immediately audible. The MC81 sounded at
ease with whatever music it was playing and somehow less
like a hi-fi cartridge. | avoid the word colouration deliber-
ately as being inappropriate.

One area where the IGC did take the decision, and all but
unanimously too, was the bass. It just goes down further —
" reaching the parts which moving coils cannot refresh, and
with good control to boot. To put it bluntly windows rattled
more with the Goldring! .

The only thing we could find to criticise was that the IGC
is on the bright side of neutral, being characteristically very
clinical in its approach. The rendition is excellent although |
fear some of the “'valve brigade’’ may find it a littie cold. A
small thing to hold against such radiance.

Summary
Overall then the Goldring is a very fine moving magnet
device and one which many people — including me —

preferred to such moving coils as the 777EX and even
(shock horror) the Entré 1. It easily bears comparison with
the best of current moving magnet cartridges and indeed,
in my opinion, has no peer in this realm.

Itis difficult to find anything remotely detrimental to say
about the cartridge and very easy indeed to go on praising it
I shall thus refrain from both and finish by congratulating
Goldring for improving an already worthy product.

All they have to do now iso convince people to listen to
something other than the ‘revered few’ repeatedly fawned
over by the more 'partisan’ press. EN
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NEWS: Audiophile

Th'o 900 descends. Even the stylus assembly is posh! The carrier
is in a translucent green if you please. If this lot doesn’t get in the
Design Centre they must be all mad blind twisted and dead.

REEL & CASSETTE TAPE HEADS S fosusan omvensa casserre

812-01 €12-09

MONO PLAYBACK £1.8% MONO/STEREQ ERASE £1.85
812-02 B22-02

MONO RECORD/PLAYBAC K £4.02 TWIN HALF TRACK FECORD/PLBK £5.97
824-01 C44RPS02

STEREO PLAYBACK £3.30 QUAD QUARTER TRACK REC/PLBK £€9.37
824-02 C22E502

STEREO RECORD/PLAYBACK £6.66 TWIN HALF TRACK ERASE £4.72
B24—RP

STEREO GLASS FERRITE REC/PLBK £11.80 MAGNETIC TAPE HEADS CATALOGUE 26 PENCE

AUDIO AND HI-FI CATALOGUE (80 PAGE #ULL COLOUR) 50 PENCE

PLEASE ENCLOSE
30p PEP WITH
ORDER

THE MONO! =
5/7 CHURCH ST., CREWKERNE, SOMERSET, ENGLAND. - (0460) 74321 - INCLLDE VAT

ALL PRICES

“ % OF
prom THE PUBLISHERD J0 ouas

CTRONICS TODAY ¥

%
™

Each volume contains over 150
circuits, mainly drawn from the best of
our Tech-Tips. The circuits are indexed

for rapid selection and an additional
section is included which gives

£1.50

transistor specs. and plenty of other
useful data. + 25P P&P
Specials Modmags Ltd., 145 Charing Cross
Road, London WC2

Postage and packing also refers to overseas. Send remit-
tance in Sterling only. Please mark the back of your cheque
or PO with your name and address.
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Manual
MwW/LW

Full medium and long wave tuning. Com-
plete with speaker and mountings. Suitable
for positive or negative chassis. Latest

model
> £1.00

£10.25 + post

Hand held Computer games
We have selected the best
available
It's you against the computer!

One LW, four MW buttons plus manual
tuning. Complete with speaker and moun-
tings. Latest model, negative chassis only.

£15.95 + Soot

*+  Post
Stereo FM/g
Cassette
+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and balance controls.
Fast forward facility on tape. Adjustabie
shafts. Suitable for 4 or 8 ohm speakers (not
supplied). This model is discounted else-

where at £50 up £l 00

£40.95 + Post

Stereo
Speaker Set

Suitable for above
stereo unit. Good quality
in surface mounted
casing, 5W nominal,
8W peak.

£4.00
(pair)

<4 70p Post

Telescopic Car Antenna

Multi-section standard type, suitable for
angled mounting with locking key.

£1 .60 <4+ 30p Post

Metal Detector

+ Induction Balance Model

Built with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery; 7in dia. search
head. Telescopic stem. Excellent
pin-pointing, positive reaction to
non-ferrous, negative reaction to
iron. This model’s normal price is
£39.95!

£24.50 + £1.00 Post

All goods guaranteed one year
10-day money-back offer. Goods
ex-stock at time of going to press.
Callers by appointment only please.
Send s.a.e. for illustrated leaflet

Minikits Electronics Ltd.
6d Cleveland Road
S. Woodford
London E18 2AN

UFO MASTER
BLASTER
STATION

More sophisticated than
DESTROYER. Guide missiles to
destroy UFOs which may change
course or disappear!

£22.50

GRANDSTAND 4-in-1
Calculator/Auto Race/
Code Breaker (as Digits)/
Blackjack. Convenience —
skill — Brainpower — Luck?

£22.50
GRANDSTAND ADAM

Four games. Tune memory — compose your own
tunes. Pathfinder — find your way out of a maze
Ditto — as Simon says, memorise and repeat a
sequence of notes. Bounce — competitive game for
up to 4 players.

£22.50

MICROPROCESSORS

FAIRCHILD GRANDSTAND

Video Entertainment Computer £72.50

Get the Midas touch and be the

envy of your friends

SUPERSWITCH Midas Touch Dimmer

The softest touch on the brushed aluminium
panel of this beautifully styled control is all that
is required to switch lights on and off and to
vary lighting brilliance.

Touch Midas with the fingertips and the light is
on. Touch again and it's off. Allow the finger to
rest on the panel and the light intensity
changes smoothly through a cycle from bright
to dim and back again. Removing the touch
during the cycle sets the lighting at the level
required. Once set, this brightness level will be
maintained during normal on/off operations.
Meets latest B.S. for R.F. interference.

£14.95

LCD PROGRAMMABLES
With non-volatile stores and memories and almost

infinite programmability (using FA-1)

1500 hours continuous use battery life 51 scientific
functions. % x 2% x 5%z ins. Wallet

. 1 FX-501P 11 memories
hs2 128 functional steps, 5 levels
(). 9 subroutines, 4 levels

(RRP £64 .95) £54.95

FX-8502P 22 memories
256 functional steps, 10
levels (), 9 subroutines, 9
levels. (RRP £84.95))

£74.95

- Ew e o= g =S
}‘.---_-,-_ |
FEELEE X
[N N -]
@@ @@@ | FA-1Adaptor

3

£19.95

Optional FA-1 permits programme / data storage on
standard cassette tape recorder for re-entry later

TEMPUS

CASIO LCD
CLOCK/

CALCULATORS

THE INCREDIBLE
AQ-2000

Watch, full calendar, two [
alarms, stopwatch, time
memory, count-down alarm,
8 digit calculator.

Displays any monthly
calendar from 1901 to

2099. Memories and
displays 3 optional important
dates. Full memory, %, K
square roots. One year
battery life, Va x 2V2 x 4

7 /16th ins. Wallet. (RRP

€27.95) £24,95

MICRO MQ-11
Specifications as AQ-2000 but
with “‘kiss'' keys and smaller
case 3/16th x 2% x 3%ins.
Wallet with window for display.

(RRP £29.95) £96.95

s |

HQ-21

Six-digit clock, eight-digit
calculator. Full memory,
percentage. Two AA batteries last 1 |
year. %' X 3" X 5%’ i

ra.p £12.95 £10.99

. Clock
4 independent alarms, one with snooze feature
Nightlight. Calculator with %, square roots. One
year battery life. 1% x 5% x 2% ins. (RRP £22.95)

NEW SCIENTIFICS

COLLEGE FX-80

6 + 2 digit LC Display.
Approx. 4,000 hrs.
continuous use from 2 AA
size batteries.

37 scientific functions, P to

R, Rto P, ENG key, Pi, cube
root, 6 levels (). Memory. % x-
3 x 5% ins. (RRP £17.95)

£15.95

FX-68 Card ¥
As FX-80 but without ENG -alew
key, 500 hrs. battery. cacta;
3/16th x 2¥s x 3%. Wallet. noom®
(RRP £22.95) e
£19.95 ]
-]

CASIO FX-2600
Ultra slim—5/32in

6 + 2 digit LC Display. 43 scientific
functions. Non volatile memory. Auto|
power off 6 levels parenthesis.
Standard deviations. Rto P, O to R,

156+ 93)

- - Ve - =
- NG, FIX, SCI, RND and Random
\mawE Bﬂ‘. number keys.
nﬂ‘;‘;ﬂ 5/32in x 2% x 47%in.
s e
iqewee £1995
| Shoaiuioes

CASIO FX-3200
As above but 10 digits
£21.95

CASIO FX-310
As FX-2600 but 50 scientific
= functions. Y& x 2% x 6%in.

ucuse! £17.95

Y .
a89%e | CASIO FX-510
aueaes 10 digit version.of above

£19.95

SEE OPPOSITE PAGE
FOR ORDERING DETAILS
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THE NEXT STEP FORWARD IN TIME
CASIO MEANS DIGITAL—New Lithium batteries lasting up to 5 years or more, totally eclipse most

SOLAR watches

FOR THE EXECUTIVE WHO DOESN'T WANT HANDS ON HIS TIME

indicator to show the alarm is set.

ison.

66 feet (2 at).

¢ THIS YEAR'S STAR BUY 5%

THE NEW 83QS — 27B
ALARM CHRONOGRAPH

Optional display of hours, minutes, seconds, date,
am/pm; or alternatively: Hours, minutes, alpha day,
date, am/pm. The automatic calendar is set for 28 days
in February. Casio’'s new Lithium battery lasts up to 4
YEARS or more. The chronograph times in 1/10 second
units up to 12 hours, measuring net, lap and first and
second place times. An indicator shows the chronograph
is running when normal time is displayed. The 24 hour
alarm can be set very easily to 1 minute intervals with an

In addition the watch can be set to chime every hour, on
the hour, with a separate indicator to show this function

A micro light illuminates the display at night time.
This superb watch is stainless steel encased, has a
mineral glass face and is guaranteed water resistant to RRP

£27.95

£31.95

From Casio’s New Collection
we present two of the most
sophisticated executive
watches available today.

ALARM CHRONOGRAPHS

Displaying hours, minutes, seconds, day; and with
day, date, month and year automatic calendar,
pre-programmed to the year 2030.

810QS-338

5 year battery. Chrome
plated case, water
resistant to 66 feet.
(RRP £31.95)

£27.95

1/100th second
chrono to seven hours
Net, lap and 1st and
2nd place times
Selectable 12 or 24
hour display.

24 hour alarm.
Selectable hourly
chime facility.
Backlight. Mineral
glass face.

81CSs-36B

As above but: Stainiess
steel case, water

resistant to 100ft. (RRP

£39.95,) o g
/

£35.95

Only Casio technology offers such high quality
at such tow cost

Price includes VAT, P&P. Send your
cheque, P.D. or phone your ACCESS or
B8'CARD number to: —

WE ARE NEVER KNOWINGLY UNDER-
SOLD AND WILL TRY TO MATCH OR
BEAT ANY OTHER ADVERTISED PRICE
PROVIDING THE ADVERTISER HAS
STOCKS.

IF YOU WANT A WATCH WITH

Chrome plating that may wear off after a
' few months;

A plastic glass that will scratch and scuff

and you may not be able to replace;

A module with around 25% failure rate,
that may take weeks to repair;

A dubious or non-existent spares service;

If you want a watch that the manufacturer
doesn’t put his name on

THEN DON'T BUY A CASIO

There is no present like the time
F-8C TIME/DATE WATCH

3 year battery. Hours, minutes,
seconds, date, day, am/pm
Auto 28, 30, 31 day calendar
Backlight. Resin case /strap
Mineral glass. water resistant to
56 feet. (RRP £12.95)

£10.95

N.B. This watch does NOT have
a stopwatch

CASIO LADIES' WATCHES

Superbly styled stainless steel cases, with mineral
glass face. water resistant to 100 feet. LC Display of
hours, minutes, 10 seconds, seconds by flash,
am/pm; And with day. date and month

26CGL-20L
Gold plated 86QL-12B 86QL-108

£53.25 £31.95 £26.50

TEMPUS
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0 66 feet. (RRP

FARTHER TIME—FROM CASI0

CASIO CHRONOGRAPHS

Constant LC Display of hours, minutes, seconds,
am/pm and day (12 or 24 hour). Dual time (12 or
24 hour). Automatic cay, date, month and year
calendar, pre-programmed to year 2030. Chrono-
graph measures net, lap and 1st and 2nd place
times from 1/100th second to 7 hours. Backlight.
Mineral glass face. Guaranteed water resistant.

NEW MODEL
95QS-328B

4 year battery.
Superbly styled brass
case, heavily chrome
plated. Water resistant

£27.95)

£23.95

95QS-31B

4 year battery
Stainless steel encased.
Water resistant to 66
feet. (RRP £27.95)

£23.95

95CS-318

Solid strinless steel
case.

Water resistant to 100
feet

(RRP £34.95.)

£29.95

CASIO — for the man who is
going places — fast! 8

F.200 SPORTS
CHRONOGRAPH

Hours, minutes, seconds, am/
pm; and with day, date and
month auto calendar. /100
sec chrono to 1 hour. Net, lap
and 1st and-2nd place times.
Resin case and matching strap.
Mineral glass.

Water resistant to 65 ft (2 at.).
Silver oxide battery

RRP £17.95

£15.95

SEND 25p FOR CATALOGUE

Dept. ETI, Beaumont Centre, 164-167 East
Rd., Cambridge CB1 108. Tel. 0223 312866

81



{ ares,

AUDIO MATCHING
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Make sure you and your hi-fi are well matched
with ETl’s universal buffer.

audio set-ups can be due to

mismatched output and input
impedances, when connecting equip-
‘ment. If a relatively high output
impedance source is fed to a low
impedance receiver, distortion can
occur mainly because of the over-
Joading of the output stages of the
source. We can understand how this
can occur by looking at Ohm’'s Law
(this is a simplification of the situation,
but nevertheless a useful analogy can
be drawn). Ohm’s Law states that the
current through a resistor is propor-
tional to the voltage across it and
inversely proportional to its own res-

istance.
e, | =V//R

Impedance

it can be appreciated that if the res-
istance is lowered with the same volt-
age, then the current must increase.
Likewise if the 1/P impedance of a

A FAIR proportion of problems in
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ﬂ‘

receiver of a signal falls below that of
the O/P impedance of the source then
more and more current will be drawn
from the source. The O/P stages can

Fig. 1. Circuit diagram of the buffer.

LR

become overloaded, distorting the
signal and, if the impedance is too low
the O/P stages can be permanently
damaged.

e

—
sw +18v
R4
15k
___@) @
o RE
2k2 NOTES:
Q1S 293819
Q2 1S 6c2120

R3
m2

% +n
RV1 c”‘

] +

R6 =
27% c3

10u ov

- u -Q

LED 1S RED LED

10u

LED1
]7
§ 1%0 y_\\:

SECOND CHANNEL COMPONENTS DENOTED BY PREFIX 1e.g. Q11, R17 ETC.
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PROJECT

1/P1 o/P1

Fig. 2. Component overlay.

IT3
#333U8 OIaQUA

1/P2 /P2

PARTS LIST

- Y
RESISTORS All %W, 5% .
R1,11 1M0
R2,12 2M2
R3,13 1M2
R4,14 15k
R5,8,15 2k2
R6,16 27k
R7,17 1k0
POTENTIOMETERS
RV1 20k preset
CAPACITORS
C1,11 1n5 polystyrene

C2,12
C3,4,13,14

1uF polycarbonate
10uF tantalum 16V

SEMICONDUCTORS

Q1,11 2N38' 19
Q2,12 BC212'L
LED 1 TIL220)

MISCELLANEOQUS

Swi1 SPDT PC mgunting
switch. '

Phono sockets 4 off

Box Vero type ,202-
21048D. }1

Battery clips 2 off type £''P3

HOW IT WORKS

The high input impedance of a field effect
transistor is utilised in the input stage to the
buffer. This Is further increased by “boot-
strapping” the amplifier, by inserting C2
(referring to the circuit diagram) between
the source and R1. The capacitor is chosen
to be large enough to act as a virtual short
circuit at the lowest frequency under con-
sideration. This gives the effect that if one
end of R1 changes in voltage, the other end
of R1 moves through the same voltage
change. R1 is “pulled up by its bootstraps™.

(A typical American term).

RV1 allows a certain amowtit of gain
because the overall voltage gai1it is given
approximately by the equation

A,=R5+RVI
RS
In our circuit RS = 2k2 and RV}l = 20k,

allowing a gain of approximately 1' 0. RV1
can be further increased if required.
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The opposite, however is not the.
case — if the receiver stage has a
higher impedance than the source, no
distartion will occyr.

Currently In

The ETI Audio Input Buffer provides
the facility of an impedance converter.
Because of the inherently high input
impedance (in the order of Megohms)
the buffer is basically a high imped-
ance source follower (ie. whatever
signal is connected to the |/P will
appear at the O/P). The O/P imped-
ance is low and therefore will drive
virtually any amplifier.

The ideal buffer should give the
outward appearance that there is no-
thing there, ie. it should introduce no
distortion, no matter what frequency
or amplitude jof signa! is being buff-
ered, the only effect should be
impedance matching. To this end the
frequency response of the ETI buffer
is quite wide, 20 to 200KH:z
(adequately covering the audio range)
and it can accommodate signals up to
about 10 voits pk. to pk. without
clipping.

Although essentially a unity gain
device we have included a preset
resistor whose adjustment will give a
maximum gain up to approximately
10: overall making it a most useful
and versatile device (we hope).

Construction

Construction is straightforward if our
PCB design is used. Both channel
components are mounted on the
printed circuit board along with the
ON7OFF switch SW1, to reduce in-
terwiring. Use screened lead for all
I/Ps and O/Ps and keep them as
short as possitle.

C2 must be non-glectrolytic — we
used polycartonate for size restric-
tions, and would recommend that you
do likewise.

Although a Verobox such as
employed here is perfectly adequate,
in hum fields such as are found next to
mains transformers etc, a steel box
might improve noise performance.

In use ours gave no problems at all
if sited sensibly. ETi

BUYLINES

All parts used in this design are stan-
dard types which should be available
at your local stockist, without much
ado.
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E FREE:POST ON ORDERS ® ACCESS
B VAT INCLUSIVE PRICES @ VISA

® CASH
B ADL) 30p P&P e CHEQUE

Freepost
Birmingham

B19 1BR

ELECTRONICS  021-233-2400 B 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED
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[]
CAPACITORS Electrotytic Radial Leads Order Code . Polyester Radial Leads Order Code
Electrolytic Axial Leads Order Code —10% to +50% Tol. Cap 034 + 4F + Vol Miniat' u re Low Value Order Code Dipped Type, CZB0/352 Style Cap 352
~10% 1o +50% Tol Cap 015 + uF + V dhe. uF Vide. |16.3] 304|118 | 25 |35 ] 40|50 [ 63 Polysty 1 ene, Axial, 1% Tol., »83V DC Wkg. Cop 424 Mouided Type, 10.2mm Pich Cop 360
A7 7 Low K, 100v DC Wky. Cap 632 + Value
LS| RS A ¥ s 68 f 7 adval, Med K, 100V DC Wk, Cap 630 27 (32 [0 uF | 380 360
vs | A 1.0 7 Radial, High K, 63V DC Wkg. Cap 629 001 v R 7 9
22 | 9 ” ’ , spValue 10015 7 | s 8|0
33 I i ] 832 of 14241832(8301 of [424]629 o072 |6 7 | 22 g | 11
47 | [ 100 | 18| 7 | w2218 0033 | 8 7 33 "
68 9 10 U Q 120 18| 8 12 23 0047 | 8 7 | a7 | e
10 8 10 | Y g9 150 18| 9 15 |29 .0068 5 T | s8] 17
15 8 | 9 1 7 8 9 6 180189 18 (31} ‘o1 6 s |10 2
22 8 13 7|8 8N & 220|188 22 (|0 015 8 8 |6 30
33 8 9 E i W 6| 270|209 | 27 |a2 022 6 8 [22 |
a7 8 n 13 8| 9 n 8| 30 209 33 |45 033 8 8
68 ] 9 8f 9 " 6{ 390 (20| |8 | 39 [s0 bar | 8 &
100 | 9 13 9 n 6| 4% |20 3 68 | 7 8
150 9 0 K] 6 | se0 |20 6
220 13 26 36 &y I 6 | 880 20 6
330 30 40 (0 6 | 82020 6
470 | 2 22 47 8 | 1000 | 20 6
= g; gg » = Electrolytic Can Type Order Cods 3 |[ e 3‘; e Tentalum Bead Order Code
500 | s = | Fih Riopi, EC Grade 1, Low €.5. Cap HR ¢ 4F Vot s | 1800 20 g 20% Tal, Cap PR + uF ¢ Volss
2200 42 | ?;ipph.d compiete with Verucal Flxing 6 2200 | 20 7 uF | Vd.e 10 1% 28 35
o 6 | 2700 |20 7 a1 ! n
;oooou 16V Ripple 5.BA@BS'C B.1A@50°C 238 & | 3300 |20 ? 0.22 n
Trimi 2000uF 16V 2.84 1374 370 6 | 3900 | 20 7 047 1
250V I;“cer:m Fi w Order Code A700uF 25V 4.8A 6.4a 218 6 | 4700 | 28 8 1 "
.C. Wkg. Film Dielectric, Miniature 10000uF 25V 8.0A 1124 282 7 | 600 | 25 22 n 13
1.4 - 4.1pF 20 Cap 808 A 22000uF 25V 12.84 17.94 469 7 | 6800 | 25 47 12 s |18
el 29 Cen 608 8 47004F 4OV 5684 7.8A 248 7 | 8200 | 25 10 13 {1 | |2
2 - 200F 22 Cap 808 C 10000uF 40V 824 12.84 393 27 18
5.5 - 50.50F ) Cap 808 D 47004F 70V 754 10.5A 403 Py n
INTEGRATED CIRCUITS LINEAR Voltage
4000 Buffsred C-MOS — High Speed 7400 T.T.L. CA3046 84 Regulators
CA3080E 77 LM309DAIK) 119
HEF4000 17 HEF4044 84 HEF4512 no N7400N 3 N744aN 92 [N74122N 40 N74 1PN 9% N74LS2BN 35 N74L8138N 9 N74LS25IN8 117 CA3130E 99 UAT23CN 42
HEF4001 17 | HEF4046 106 | HEF4514 250 | N740IN 14| N7adsN 85 |N74123N 77 |N74194N 73 N74LS30N 19 | NTALS139N 99 | N74LS257N 117 CA3140E 48 UAT7805CU 78
HEF 4002 17 | HEF4p4? B7 | HEF4515 299 | N7402N 14 | N7446AN 85 | N74125N 37 | N74195N 57 N74LS32N 27 | N74LSISIN 88 | N74LS258N 117 CA3IS9E 283 uazBI2CU 78
HEF 4006 85 HEFa049 a5 HEF4516 10 N7403N 14 N7447AN n NT41V28N ks N74198N 135 NT4LS3IN 35 N741S154N 138 N74LS260N 29 LM30TAN 34 UATBI5CU 7.
HEF4007 17 HEF8050 45 HEF4517 382 NT404N 18 NI44BAN 92 | NY4128N 38 NT4199N 122 N74LS3IN 35 N74LS155N 93 N74LS26IN 31 LM33SN 78 UAT78Y2CU 97
HEF 4008 80 | HEF4051 69 | HEF4518 94 | N740SN 16 | N74SON 14 [Nra1328 38 |N74221t4 77 | N74LS38N 35 | NTALS156N 83 | N74LS266N 54 LM3EON 104 UATITSOU 97
HEF4011 17 | HEF4052 72 | HEFas19 55 | N7406N 32 | NmsIN 14 | N7ar4sN 57 |N74279 §; 81 | N74LSAON 27 | N7TALSISTN 93 | NTALS2TIN 143 (M3BIAN 198 UnTRtoscs 3t
HEF4012 17 | HEF4053 72 | HEF4520 94 | n7407N 32 | N745IN 14 | NT414IN 98 |N74298 by 77 | N74LS42N 60 | N74LSISON 97 | NIALS28IN 117 LM390ON 75 UATBLI2CS 38
HEF4013 45 | HEF4066 49 | HEF4521 188 | N7408N 16 | N7a54N 14 {N7414BN 86 | N7436' N 59 N74LS5IN 27 | N7ALS16ON 129 | N74LS290N 117 MC3403P 156 UATBLISCS 38
HEF4014 84 | HEF4087 380 | HEF4528 99 | N7409N 16 | N7460N 14 | N74T50N 91 [N74368 N 89 | N74LSSaN 27 | N74LS16IN 117 | N74LS293N 119 NE5Y m
HEF4015 80 | HEF4068 17 | HEF4532 120 | NT410N 14 | N7470N 28 [N74151N 46 | N743€ 7N $9 | NTALSSSN 27 | N74LS162N 144 | NIALS298N 149 NES3ET 269 P 0
HEF4016 45 | HEF4069 17 | HEF4534 510 | N7aMIN 16 | N7aT2N 19 |N7a183N 43 |N74303 3N 56 | N74LS7IN 35 | N74LS163N 117 | NZALSIESN 121 NEESEN 28 lessey 1/C's
HEF4017 B0 | HEF4070 17 | HEF4533 110 | N7a12N 14 | N74T3IN 28 | N74154N 91 NTSLSTEN 44 | N74LSTSaN 119 | N74LS3BEN 121 NEESGN 66 SL440 k<
HEF4018 80 | HEF40T1 18 | HEFAS43 155 | N741IN 23 | N7a74N 24 | N74155N 46 loaLs; NIALSTEN 46 | N74LSI70N 220 | N74LSIETN 21 NESGEN 171 $L445 82
HEF4019 a8 | HEF4072 18 | HEF4555 78 | N7AVAN 31 | n7arsN 34 | N74156N 4% L N74LS78N 39 | N74LS173N 132 | N74LS36EN 121 NESTON 485 SLE10 245
HEF 4020 89 | HEF4073 18 | HEF4556 78 | N7416N 21 | N747EN 30 |N741SIN 43 [N744 500N 19 | NT4LSBIAN 106 | N74LS174n 141 [ N74LS373N 173 NESIIN 505 sLet2 285,
HEF4021 85 | HEF4075 18 | HEF4S57 388 | N7417N 21 | N748ON 32 | N74158N 43 [NMLSOIN 19 | N74LSBSN 104 | N74LSI7SN 119 | N74LS3IZ4N 173 RCA136 146 5L620 259
HEF4022 82 | HEF4076 104 | HEF4S85 97 | N7420N 14 | N7483N 63 | N74180N 63 [N744(SO2N 19 | N74LSBBN 39 | N74LSIBIN 306 | N7ALSITSN 117 18A1205 88 sL821 369
CEXES 17 | HEFAQ?7 17 | WEF4724 {71 | N742IN 16 | N7485N 80 |[N7416IN 63 |NTL4LSOIN 19 | N74LSSON 59 | N74LSISON 117 | N74LSI7EN 155 TDA1022 713 sLozy 19
HEF4024 62 | HEF4078 18 | HEF40087 90 | N7425N 19 | N74BEN 25 | N74162N 63 |N 74LSOAN 27 | N74LSO2N 76 | NTALSI9IN 117 | N7ALSIBEN 56 TDA1034B 239 sgg; ;;1
HEF4025 17 | HEF4081 18 | HEF40098 73 | N7426N 20 | N7e8ON 40 |N74163N 63 [N74LSOSN 27 | N74LS93N 76 | N74LS182N 119 [ N74LS390N 196 TLogICP 84 g 2
HEF4026 195 | HEF4082 18 | HEFAB106 62 | N7427N 20 | N7491AN 57 | N74164N 86 |Mrralso8N 27 | N74LS95EN B2 | N74LS193N 119 | N74LSIIN 196 TLOBACN 158 SL80! j205)
HEF4027 45 | HEF40BS 64 | HEF40160 119 [-N7428N 23 | N7492n 40 |N74165N 8 |V 74LSOSN 27 | N74LS9EN 126 | NTALSIGAN 161 | NTALS3SSN 207 UAZ4ICN 20 SI660 f‘5
HEF 4028 71 | HEFI0B6 64 | HEF40IE1 119 | n743ON 14 ['N7493N 40 |N7a166N 8 | NM74LSION 19 | N7ALSIOTN 41 | N74LSI95AN 119 | NTALSA9ON 143 UAT41CT &7 L0 44
HEF4029 00 | HEF4093 50 | HEF40162 119 | N7a32n 20 | N749an ST |NT4170N 122 | Pe24LSMIN 26 | N74LSI0ON 45 | N7ALS196N 132 | NTALS67ON 239 UA748ON 39 e
HEF4030 46 | HEF4094 175 | MEF40163 119 | N7433N 23 | N7495AN 46 |NT4OITIN 77 | INTALSIZN 25 | N74LSI12N 45 | N74LSI9TN 132 SL1612 D
HEF4031 200 |HEF4104 166 | HEF40174 313 | N7437N 2 | N7496N 57 [N7417aN 77 [ NJ4USIIN a8 | NTALS1IIN 45 | N74LS240N 206 Zane: SLIe21EN 2
HEF4035 110 | HEF4502 91 | HEF40176 119 | N7438N 21 | N74100N 92 [N74175N 56 | N74LSIAN 74 | NTALSI14N 45 | N74LS24IN 206 pér SL102c Bt
HEF4040 85 | HEF4505 71 | HEFA01S2 140 | N7439N 30 | n74t107N 2 [n74180n 57 | N7ALSISN 26 | NZ4LSI25N 53 | N74LS24IN 206 Diodes sL1e30 2
HEF4041 75 | MEF4508 184 | MEF40193 140 | N7840N ta | N741098 a5 [N7418IN 208 N74LS20N 19 | NTALS126N 53 | N74LS243N 206 400mW CAV7-C33 sL1640 208
HEF4082 66 | HEF4510 108 | HEF40194 119 | NTad2N 51 | N7at16N 92 |nraisan 57 | N7ALS2IN 26 | N74LSI32N 78 | NTALS244N 206 B2YBB/BZX79 SC1541ERR206
HEF4043 80 | HEF4B11 175 | HEF40195 119 | N7asaN 92 | N7412IN 28 | 741928 9t NTALS22N 26 | N74LS136N 49 | NI4LS2SIN 112 + Votiage ] :’L:g:g 3;2
2
CASES - 8oss Industrial Mouldings OPTO ELECTRONICS Order Code SWITCHES SEMICONDUCTORS
Small Desk Console — Boss industrial Mouldings Light Emitting Diodes, Individual Miniaturs Toggis — Honeywell Order Code ::3;;1 g :g::L :Z
Slope Front Congole, Recessed Top e O - T oor @ swaatont e B 1ot )
At CINB D e i Otares Green 1| coves SPOT  C/OK 81 sWga102 NG0Os 7 8212 1"
mm Alumimum Top Panel Finished Gray Drder Code » Yeilow 0 cave? SPDY  Double Bzt To Centrs 80 SWBA1041 1N400T 9 BC212L 12
W161, D96, 139 1571 214 Case BIM1005 OR R B El e 3 LEDICip SoOT. fipue Pl Cance & B L ied g ac2ny i
w215, 0130, H47 173) 308 Case BIM1006 OR 27 18mm] Red 18 cav2 sa By o o) SWBA011 ;':‘5;;7“ ;? g(c:s;l- :;
Plastic Boxes — Boss Industrial Mouldings e D s DT coH o sweazoan | anzee 2 BCs48 1
Ie Bias To Cantre
Wouiged Bax gna Clote Fuing Flanged Lid Panel Mounting Clip to sult 5 LED') Cip DPDT  Singie Bias To Conve 123 SwB8A2081 Eeer = oooee H
lox, C/W Brass Bushes, and Lid tn Orange
Order Code Photoresistors DPOT  Biss 16 SWB8A2061 2N3053 19 BCESE e
L112 w82 D31 % Case BIM2003 OR ORP1Z P ’ 283058 55 BCY70 15
L150 w80 D50 131 Case 8IM2005 OR ORPEL 32 8'.‘;. .:3 Miniature Push — C & K 2N3055 55 acyn 15
£190 W110 DEO 23 Cae BIM2008 OR P Push To Make, Momentary 62 5¢/8531 23055 - BD13) 39
Phototransistors sp 62 Sw 8533 Ful 158 Test 85 BO132 39
Plastic Boxes with Metal Lids ocPT 220 ocs IN3442 155 BD139 3s
Recessed Top Box BPX25 195 ey - 283702 s 80140 38
ABS Base, C/W Brass Bushes, In Orange 8PX29 196 BP N 29 MAINS TRANSFORMERS Order Code 2N3704 9 BFRB0 333
Tmm Aluminium Top Panel Finished Grey IN3705 10 BF X85 2
Order Code Photocoupler Secondaries mey be connecied in series or IN3TTY 297 BFY50 17
paraliel to give wids voltage range 2N3819 22 BFYSY 17
Lo as oz o cmsmmon | reow o roem | = 5 ER
L1681 W8 D53 208 Case BIM4005 OR HARDWARE Ord kur Cods BVA - Clamp Type Comiruction 235 saats ;:23(5): :g gtsgasn 2553
Diecast Boxes D.LL. Sockets Approx. 18% Regulation, F.C. 54, H36, W35 2N5459 35 BRY39 50
Diecast Box and Flanged Lid 8 Pin Low Profits Sacket Tin 12 CALSKT 8 0-4.5V, 04.5V Secondaries TranBVA 45 soans e 85X20 21
Aluminium Box and Lid in Natural Finsh 14 Pl Low Profite Socket Tin 14 EILSKT 14 03V, 0-6V 60 cie8 24 CLBIEO 2850
Qreler Code 16 Pin Low Profile Socket T 16 13ILSKT 16 012V, 0.12V 120 40161 42 MPF102 38
L113 W83 D31 124 Cate BIM5003 NA 015V, 0-15v 150 AD182 42 OAgt 8
L162 WB2 D50 215 Case BIMS005 NA Heatsinks 620V, 0-20v 200 BAW9SD 1ada ocas e
L192 w113 D61 334 Case BIMS006 NA 8cio? 13 oc3s 105
Indwidual Type for 1 x TOS50 CW 12 Sink 5F 20VA — Clame Type Construcuon 360 each BC108 14 TIP31A a8
Small Oesk Consoles Individual Type for 1 » TOB6 105 C/W 28 Sink TV2 BC108C 18 TIP32A 54
Slope Front Console, Recessed Top Indwidusl Type tor 1 x T03 7.2°C/w 26 Sink TV3 Apocrox. 16% Reguiation F.C. 70, H48. W46 BC109 14 TIP41C 7
ABS Base, C/W Brass Bushes, In Orange tndtvidual Type for 1 » TO126 17°CW 26 Sink Tva 0-4.5V, 0-4.5V Secondaries Trans 20VA 45 BC1098 19 TIP42C 76
1men Aturminium Top Panel Finished Grey Individual Type for 1 x TO22017°CW 26 Sink TVS 0.6V, 06V 80 8C109C 20 TIP2955 75
Ventliation Slots In Base Drder Code 012v,0-12v 120 BC148 10 TIP3055 60
105 D143 H32 1561 aIE00s O 0-15v, 0.15v 150 actsg 10 T1s43 36
Osojsspaise 238 CEDEIEED L #.C.B. Components G175V, 0175V 175 8C177 I8 ZTX109C 18
W170 D143 H32 (361 2 Case BIMGQOS OR e oo eios e
W170 D214 H32 (82) a3 Case B1MB6007 OR Dalo Pen, Blue Ink, Slow Drying 98 Pen 33PC " 8C182 1
4
R . Skeleton Presets, Miniature Order Code
afs;fl?:imd DusC VERO 2 LECTRONICS PRODUCTS 0.1W, E3 Vaiues, 100R-IM, Lin. Vertical Mounting 8 Min ey
X - : y $
0.25W, £24 Values IRO-10M, 5% Tol. 2each  100/100 {Mult 10/Vaiuel Res RD% e ‘| w.‘l:nv\;’e‘:z;;:a Z; ggg;:gsg; AN e e L Vae eset
0.5W. E12 Values tRO-AM7, 10% Tol.  3esch  150/100 {Mult 10/Valuel Res RO% Y = pr-cn R0 6) 85/Pack  200-21076C Skeleton Presets, Standard
+ Valve 3757 X €5 1 piech Ploin Board " 200-21078H 0.3W, £3 Values, 100R-4M?, Lin. Verucal Mounting " S1d. Presat V
Metal Film, Fixed 582" x 123" 1 135 200-21084E 0.3W, E3 Values, 100R-4M7, Lin. Hortzontal Mounting n . iml‘ Preset H
0.5W, E24 Volues, SALIM, 2% Tol.  Beach  400/100 (Mutt 10/Value}  Res MR30 Spot Fac ¢ Cutter 107 203.21013A Poteatiometer, Rotary olue
2.5W, E12 Volues, 10R-27K, 5% Tol. 16each  B00/100 Wulf 10/Value) Res PRS2 Pin Inset (ti on Tool for 040 rype pin 147 203-21015¢ 0.5W, E3 Values, 1K-2M2 Lin. 39 RoPorlin
* Vaiue DS Pint {340 1100) 44/Pack  200-21087G 0.25W, E3 Values, 4K7-2M2 Log 39 RoPot Log
S8 Pins .0 140 (100} 44/Pack 200210178 N + Value
Metal Glaze, Fixed Verow: & Kt (1.pen, Zwire, 25comb}  454/Klr  200-21341D Potentiometar, Skider
0.5W, E24 Values, IM-33M, §% Tol. 16 each  800/100 IMult 10/Value)  Res VR37 Verow: ot 1 Combs {25) 109/Pack  200-21339F 0.5W, E3 Vaives, 2K2-470K Lin 45 SiPotLin '3
« Vatue Verow it s Wire 12) 109/Psck 200213406 0.25W, E3 Values, 1KO - 1M0 Log. 45 SiPotlog
+ Value
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GMT ELECTRONICS

TELETEXT DECODER Q-' o .
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@ STATE OF THE ART L.S.I. CIRCUITS
® DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY
CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION
ULTRASONIC REMOTE CONTROL

HIGH QUALITY THROUGH PLATED P.C.B.

ALL I.C. MOUNTED ON SOCKETS

PREALIGNED UHF/IF MODULES

NEEDS NO INTERNAL CONNECTION TO THE TELEVISION SET
SIZE 430mm x 90mm x 220mm

o SUPPLY 240v 50Hz 35w

® NEW *TOUCH -CONTROL KEYPAD* NEW

INCLUDES TUNER, P.S.U.,, DECODER, REMOTE KEYBOARD, P.A.L. ENCODER, U.H.F
MODULATOR CASE WITH SCREENED AND PUNCHED FRONT PANEL.

— £189.90 inc VAT. P & P £3.00.
FULL TELETEXT MANUAL IF BOUGHT SEPARATELY — £2.50 p & P £050.

P.C.B’S AND L.S.I. I.C"S NOT SOLD SEPARATE FROM KITS. P & P INCLUDES CARRIAGE, PACKING AWD INSURANCE

GMT HAS

Jveas for Christmas
SEND FOR OUR FREE LEAFLET

Enclosing an S.A.E.

* KITS, TOOLS & OTHER GOODIES *
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Saturn's core of moften heavy elements seems to be about
the same size as the Earth, but three times more massive.
Hot liquid methane, ammonia and water surround the core,
but most of the planet is composed of very ight gases —
hydrogen and helium. {n the intense pressurs of the lower
gas levels, the hydrogen is in a liquid metal state. Above
this, there is a layer of liquid molecular hydrogen. ET

I would like to express my thanks to the following for
their assistance in the preparation of *his article:

Jet Propulsion Laboratories, California.

Ames Research Centre, California.

NASA, Washington.




IT'S A DOGS LIFE! '

Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETIs with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour-plating your
archives.

Invest in an ET! binder. You know it makes sense.

You can have any colour you like as long as it's
black.

Send a mere £3.20 to:

ETI

145 Charing Cross Road

Binder

London WC2H OEE
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WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

STEREO PRE-AM?LlFlER POWER AMPLIFIER

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-ampllfler in the U.K. The

superiority of the CPR 1.1s probably the disc stage. The overload margin is a superb 40dB, this

together with the high slewing rate ensures clean top, even with high output cartridges

tracking heavily modulated records Common-mode distortion is eliminated by an unusual

design R 1 A A 1saccurate to 1dB signal to noise ratio 1s 70dB relative to 3.5mV, distortion
005% at 30dB overtoad 20kHz

following this stage 1s the flat gain/balance stage to bring tape, tuner. etc. up to power amp
signal levels Signal to noise ratio B6dB. slew-rate 3V/uS. TH.D. 20Hz—20kHz< .008% at
any level

FET muting No controls are fitted There 1s no provision for tone controls. CPR 1 size is
138X 80X 20mm Supply tobe + 15 volts

MC 1 — PRE-PRE-AMPLIFIER. Suitabte for nearly all moving-coil cartridges. Sensitivity
70 170uV switchable on the p ¢ b This module brings signals from the now popular low
output moving-coll cartndges up to 3 bmV (typical signal required by most pre-amp disc
inputs) Can be powered from a 9V battery or from our REG 1 regulator board.

X02:X03 — ACTIVE CROSSOVERS. X02 — two way. XO3 — three way. Slope
24dB/octave Crossover points set to order within 10%

REG 1 — POWER SUPPLY. The regulator module, REG 1 provides 15-0-15v 10 power the
CPR 1 and MC 1 It can be used with any of our power amp supplies or our small transformer
TR 6 The power amp kit will accommodate 1t

POWER AMPLIFIERS. It would be pointless to list in so small a space the number of
recording studios educational and government establishments, etc., who have been using
CRIMSON amps satisfactorily for quite some ume We have a reputation for the highest quality
at the lowest prices The power amp 1s available in five types, they afl have the same
specification T H D typically 01% any power 1kHz 8 ohms. T.1.D insignificant, slew rate
it 25V “uS, signal to noise ratio 110dB. frequency response 10Hz-35kHz — 3dB stability
unconditional, protection drives any load safely sensitivity 7756mV (250mV or 100mV on
request) size 12080 % 25mm

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
rransformers only 50mm high with a 120-240 prtmary and single bolt fixing (includes
capacitors / rridge rectifier)

POWER SUPPLIES

Woe produce suitable powsr supplies which use our superb TOROIDAL transformers only 50mm high with s
120-240 primary and single bolt fixing (includes capacitors / bridge rectifier).

POWER AMPLIFIER KIT

The kit includes all 10 house any two of our power amp modules plus a power
supply. It is contemporarily styled and vu qulhly 1$ consistent with that of our other products. Comprehensive
instructions and full back-up service enables a2 novice to build it with confidence in a few hours.
PRE-AMPLIFIER XIT

THIS INCLUDES ALL METAL WORK, POTS, KNOBS, ETC — TO MAKE A COMPLETE PRE-AMP WITH CPR 1(S)
MODULE AND THE MC1(2) IF REQUIRED.

POWER AMPLIFIER MODULES POWERAMP KIT ...... £35.03
CE 608 60W/8 ohms 35-0.35v
CE 1004 100W/4 ohms 35-0.36v ... PRE-AMPS

CE 1008 100W/8 ohms 45.0-46v . . .

CE 1704 170W/4 ohms 45-0-46v

CE 1708 170W /8 ohms 60-0-60v . . .

These are available in two versions —
one uses standard components. and
the other (the S), uses MO resistors

5 where necessary and tantalum cepaci-
TOROIDAL POWER SUP oo
CPS1 for 2xCE 608 A"cs"é%% .

CPS2 for 2xCE 1004 or 2/4xCE 608
CPS3 for 2xCE 1008 or 1xCE 1704
CPS4 for 1xCE 1008
CPS5 1 for 1xCE 1708

CPS6mk 2xCE 1704 or 2xCE 1708

Pre-amp Kit

HEATBINKS

ACTIVE CROSSOVERS
Light duty. 50mm, 2C/W X02

Medium power. 100mm, 1-4°C/W .X03

Disco/group, 150mm, 1.1°C/W

Fan, 80mm, state 12007 240v . ................ POWER SUPPLY \

Fan mounted on two drilled 100mm heatsinks REGI £6.90 TRE £1.93

2x4 C/W. 65 max. with two 170W
modules

................................ £31.08 SRIOGE DRIVER, BD1
Obtain up to 340W using 2x170W
THERMALCUTOFF, 70°C .................. £1.84 nmp- and this module.
owwbutors: 0 T DT £5.78
e CRIMSON ELE KTRIK
e 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 563560¢]
Sweden U.K. — plesse aliow up to 21 days for delivery

Badger Sound Services Ltd.. 48 Wood Street. Lytham St, Annes, Lancashire FY8 1QG.

All prices shown are UK only and include VAT and post. COD 90p extra, €100 limit. Export is na problem, please
write for specific quote. Send large SAE or 3 International Reply Coupons for detailed information.
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ELECTROVALU
CATALOGUE

10

Ready early December

Our computer has already
selected thousands of our
customers to whom our
new catalogue has
automatically been sent. If
you would like a copy too,
simply send us your name
and address. It's

FREE

(You don’t even have to pay postage )

IT'S A GOOD DEAL BETTER FROM ELECTROVALUE

® We give discounts

on C.W.O. orders, except for
a few items market Net or N
in our price lists

59, O orders. list value

® We stabilise prices.

by keeping to our printed
price lists which appear but
three or four times a year

£10 or more o w
10% Oon orders list value € guarantee
£25 or more. all products brand new. clean

Not applicable on Access or and maker's spec. No
Barclaycard purchase orders seconds, no surplus
.* L) [ZEE) (ORFE ® Appointed distributors for
in U.K. on orders list value £5 SIEMENS, VERO. ISKRA.
or over. If under, add 30p NASCOM and many
handling charge. others

OUR NEW CATALOGUE No 10

Over 120 pages. Thousands of items. Improved

classification for easier selection. Valuable working

information. lllustrations. Separate quick-ref price list.

ELECTROVALUE LTD

HEAD OFFICE (Mail Orders)

28(D) St. Judes Road, Englefield Green Egham
Surrey

TW20 OHB. Phone: 33603 (London prefix 87 STD
0784)

Telex 264475

NORTHERN BRANCH (Personal Shoppers Only)
680 Burnage Lane, Burnage, Manchester M19 TNA
Phone: (061) 432 4945

Assemble L
it in an eveningl
MECHANISM & CASE

Inc.assembly instructions

- @ SILENT RUNNING
@ LARGE ILLUMINATED
NUMERALS

as useo wBRAUN

DIGITAL CLOCKS

MECHANISM
WITH ALARM

@® AC MAINS
® SIZE6% x 2% x 2%,
Your receipt is a 2-year
guarantee

HENRY’S RADIO EXPORT
404 EDGWARE ROAD, Fihes
LONDON W2 1ED 01-723 1008

DELIVERY
FROM STOCK

McLAREN AUDIO BY POSTAT
DISCOUNT PRICES.

20w per channel Amplifier only £52.95 Post Free

McLoren. Scottand’s leading oudio manutacturer, ofter o fully guaranteed 20w per chonnel stereo
mplitier direct from the foctary for just £562.95 post free. Feofures bose. freble, volume balonce
ontrols and push button selectors tor P/U, Rodio. Auxiliory, Tape. Mono, Hi-filier and On/0tf. Hormonic
Ax< rhion benev than 0.05% ot -3d8B of full rated output. Superb biock finish with wood surround
rPO 1o GR International Electronics, Almondbank, Perthshire PH1 3NQ. Goods sent by
ecurty delivery within 21 days of receipt Full maney back guarantee if nat satistied. For further
nformation or details of cassette players, 8 tracks. motched record deck or speokers, write or phone
Mr W Lotto, Aimondbank (073 883) 441

RO N e

VMOS POWERFETS

* VNBTAF(52%:456) 75p, 10+ 70p

* VNIT1OKM (6ov. 24 1w. T092 + 1ab) 55p, 10+ 50p
HEAT CLIPS, TO202 12p, TO92 8p
VMOS DESIGN CATALOG {96 pages) 20p

* TLO81CP 29p 10+ 27p, 25+ 35p

CA3080E 70p | MC3401 30p | Faster ISTTL LS191 90p
CA3140E 38p | NE529 1450 | 1S138 65p | LS194 75p
LM308 25p | #TLO74CN  130p | 1S139 65p | LS195 70p
LM733 50p | 78L05 29p | LS160 75p | LS251 65p
LM741 18p | DM2502 555p | LS161 75p | LS253 65p

DACO8 LS174

LM3900

Free brief data on * items. Full data 25p/item. Prices inc. P&P 25p

Mail Order Only
J W RI M M E 367 GREEN LANES
- - LONDON N4 10Y
FITS RON
ALL - - 2YEAR
12VOLT A G'TEE
SYSTEMS

gecisanrnnen: [TRY THE C-MOR
ON YOUR CAR

that mounts on or under your dash in juét a

few minutes and will display the condition of
your battery. and monitor your charge rate
The display shows red and yellow stripes
when atl s weli Faults are shown as red only
or yeliow only. and our unique fault finding
guide helps you track them down

/ ™\
S ’
;

All this for lower cost than conventional
instruments that offer less

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980

‘TION #+ OUR UNIQUE FAULT FINDING

e
Please send C-MORE'S . at £6.35 ea.

We'll despatch it by return and if you don't
ke * THE HIGH BRIGHTNESS LED
DISPLAY » THE EASE OF ENSTALLA-

GUIDE « or anything else. Send 1t back
within 10 days for a refund of the purchase
price

{inc. VAT) (+27p UK. p&p. 50p Airmail
Export. please)

To

Cheque/P.O./1.M O Value
To HARVELEC (Dept. ET)
1 Formby Avenue, St. Helens
Merseyside WA10 3INW
Regd n UK No 2395248
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The Number One Company for
S QUALITY, VALUE & SERVICE

o

Components for

AIR BAND
CONVERTER

(As described in the December issue)
Complete Kit (less cabinet and hardware. etc.) including crystal for one
channe| — £13.50 + 30p p&p. Additional crystals {subject to
availability) — £3.00 ea.
Most components also available separately.

AIR BAND RECEIVERS

AP12 — Pocket-size portable with rechargeable batteries. 12 crystal
controlled channels. With batteries and charger — £89.70 + crystals —
£2.80.

As above fitted with 12 crystals — £118.45.

R512 — 8 channel scanning receiver. Mains or 12V dc supply. Fitted 5
crystals — £138.00.

REGENCY DIGITAL
FLIGHT SCAN

The ultimate airband receiver, fully synthesised, full band coverage —
£230.00.

SHORT WAVE RECEIVERS

Trio R300 — with dual conversion on higher frequency band (above
18MHz). 170KHz-30MHz coverage — £189.00.

Trio R1000 — the latest high-class general coverage receiver with PLL
synthesiser, digital readout, 3 |.F. filters, 30 bands covering 200KHz to
30MHz — £295.00.

Lowe SRX30 — utilising a drift cancelling loop system to give
performance plus. 500KHz-30MHz coverage — £179.00.

ALL OUR PRICES INCLUDE V.A.T.

aly

Great new Crofton double!

Self contained

MONITOR

self contained 10"

MONITOR

S —

@ Totally enclosed

@ All transistorised

@ Suitable for analogue
signals or alphanumerics

@ Transtormers, tubes, and @ Operable on 220v Mains
surrounds available or 12v DC power

@ 15v Mains or 12v DC power @ Comparable to

@ Ideal for 0.E.M. use wire frame monitors

ony £35.50 ony £85.00

EX VAT AND P&P

OHIO SUPERBOARD Il
£188 +var

@ Compact size, 5" x 7

@ Complete with power and
video plugs, plus leads

@ Scan coil assembly
as standard supplied

Send SAE for FREE PRICE LIST

Easy Terms Available.
Access and Barclaycard welcome.

CATRONICS LTD., DEPT. 952

Communications House, 20 Wallington Square

Wallington, Surrey SM6 8RG
Tel. 01-669 6700. Mon.-Fri. 9 a.m. 10 5.30 p.m. Sats. 1 p.m.

Grofton Electronics

Crofton Electronics Limited, 35 Grosvenor Road,
Twickenham, Middlesex. Tel.: 01 891 1923

MOTORS. |.5¢ Model meters 22P. Sub. min,
Big ok 115vac 3 rpm motor 32p. 12wic §
pole medel mator 37p. Replacemeni 8 track
12vic motors 559. Gesred mains melers. 2%
rpm. T5p. 115vac 4 rpm metor §6¢. Cassetie
moters, 5-Bwic ex. equip. 70p. YOC Cassetie
Mators 95p.

RECORDING TAPE. Low nslse mylar.
muppliod unboxed. 7" 1200 £1.00. 7" 1800
£1.45. 10~ 3500° £5.00. BLAMK CASS-
ETTES. C60 10 lor £2.75. €90 10 for £3.85
TAPE HEAD DEMAGNETISER. 240vac
curved probe £2.65. LOW COST 4™ tape
splicer £1.95.

AMPHENOL COMMECTORS |PL259)
PLUGS 47p. Sockets 42p. Elbews 90p.
Asducers 13p. DUMMY LOADS {PL259)
S2ehms 1 watl with indicalor bulb 97p.

MULTIMETERS. NHS5 2.000 spv.. [KY
AC/DC. 100MA DC CURRENT, 2 resistsaca
ranges lo IMeg £5.95p. HANSEN AT210,
100.000epv.. 1.2KY AC/DC. 12 amgs AC/OC
corronl. resistance 1o 200meg in & runges.
ca range 200p-0.2mt¢.. 1000p!-
0. injeraal salaly luse.
s Qood qualily

BUZZERS. Minalere 3sild siale typs.
B/x17x 150m. 70 ol 3 Jeel. 15ma drain.
4 typas. 6:912 or 24v BOp. LOUD 12 wall
tzzar 50 x Mwm 63p. 6PO type pdjusiable
bazzer 6-12 voits 27p. 12¥DC SIREN, alt
melai rotary type. high pitched wail. £6.50.

SPECIAL OFFER SEMICONDUCTORS.
285062 SCA's 1Bp. 9X504 wpto Isolater 250,
CA3130 S5p. TBa800 50p. C1060 (400¥) SCA
2p. 141 22p. 123 Y5p. WESES 24p. MBA00
40p. AD161/2 Wi, 2M3055 38p. 4005
10.lor 350, BDZ30 Z8p. BOA38 289, 7415
350. INA14 75p. TM305 alphs sumaric
dllplu £2.50. MAN3A Jmm LED fispiays
450. Min. LDA's 30p. LEDS 0.2 CLEAR 15p.
GREEN 12p. RED 10p. istra-red cisar LED
iﬂ] MPUI31 PUT's. 40V, 200ma, 37SmW
5.

TOOLS. SOLDER Sucker. good sucilon.
leflon nezzie, £4.99. Side cutiars 5” £1.45.
Phers &' £1.45. NEON DRIVER § * LONE
43p. MIY AMA 16 pin IC tast clip £1.05. 8
PIECE precision scrawdriver sets, ix-
dividual handies, £1.05. JUMPER TEST
LEAD SETS 10 palrs ol leads with insulated
crocs each end 90p.

19-PIECE PRECISION TOOL KIT. In
plastic Wnged cass. Consists of 5 spanmers.
Ax2/6mm. 5 it drivers. 30mm. 3 small
scrowdrivers. 2 Philips drivers. 1 awt. 3
Nisa Keys. £3.35

MEW STOCK [TEM — We are row stocking
£xpe mini hasd held drills, the
precisloa British madv tool. tor 2.C.
beard drilling. modal makers alc. Thay
operale oa 12¥ OC. Brill kit awpplied i
plastic Maged caze. wiih #rill and 21
sccossories. drille. sandars. 1 b
bufters. stc. complete kil oaly £14. rith
oaly £7.250. Orifl stand 1e swit vertical drit
press £12.95 (poatage &5¢).

MICROPHONES. Min. Tie pin. Onl. wes
daal aid batiery {suppiied) £4.95. Low cest
condenser ECM105 Omni. 600chms. on/oft
awitch standard [sck piug £2.95. EMS07
Condenser. wai. G00phms. 30-18kHz. Nighly
poiizhed metal body. £7.95. DYNAMIC slick
microphoas dwal imp.. 600chms or 20k
70-15kMz, attragsive black metal body, £7.75.
EM506 Condenser, cardiod, uni, 600ohms o7
S0k. henvy chromed cepper cass, £12.95.
DYNAMIC P.A. Mike. mobile ragie etc..
hemb switck 50k imp. £3.75. CASSETTE
raplacemonl microphene with 2.5/3.5 plugs.
£1.35. INSERT crysial replacamenl
35 10mm 40y. GRUNDIG Electrel inserts.
with buitt |n FET praamp 3-Gvdc. £1.00.

TAPE HEADS. Moro tu
Siereo cassatte £3.90. Sta
sterna £1.95. BSH MM 1330 "4 track 50p.
BSA SRPED % Wwack £2.10. TD10 duval head
ss30mbly 2 heads both % Irack N/P with bull)
inerass £1.25.

SWITCHES. Sud. Min. Togglas. $PST
A% 5xTmm, 52p. OPOT (Bx7x7) B2p.
OPGY Canlre oft 1211 9msms) 779,

PUSH SWITCHES (18 6man rad lop. push
in maks 15p sach. push o break version
black vinyl 17p esch.

SLIOE SWITCHES ak OPOT 15 %8 12mm
13p 16X 11> 9mm 13y, 22 13 Bmen 13p.
Wx13x8 centra off 14p. Multipole slider
doubie achea |12 tagy) 29 %8 x 11 mm 250

MICRG SWITCHES. Siandard bullon
operatad 26 %25 % Bmm meka or break new
15p each, roller operated version sl the
latier new 20p edch. Lighl action micro
Swich. 3 smp make or 35%20 x Tmm
12p sach. Cherry plunger operated micre

switch, 2 rorm, apen and 2 nomm. clesed.
pluager 20mm long (40 30 X 18mm) 259
meh

ROCKER SWITCHES. 2 amp SPST singie
hole fixing. varieus caelowrs |red. bisck.
ysliow. green, white] 195 sach. 250vac 6
mmp white rocker. 213 15 13mm § 7p sack.

TRANSFORMERS. All 240vec primary
{postage per iransiormer iz shawn lo
brackets stier grice). MINIATURE RANGE
60-6¢ 100ma. 3-00v TSma. 12012 S0ma
ll 9y each [1594. 12v 20ms 759 (159}, 0-6
0-5 780ma £1.20 {20p}. 0-4-5-Ov 0ma these
have #o fining bracket T0p [15p). & 500ms
) 12v4A £2.85
W5p] 15-0-15v 1A £2.25 {45p). 30-0-30v 13
2,85 (54p|. 20-0-20v 2A £3.65 {Sdp).
012.1520-30v 2 amp £4.75 [54p} 20v 2.50
£2.35 (54p).

TRIAC XENOM PULSE TRANS-
FORMERS. 11 (58P0 style] 32p. 11pius 1 adb.
mir. pcb mownting 65p.

ALUMINIUM PROJECT BOXES. 18
3.W.6. wilb fitted 110 and scraws. AB1
Jax2inx lis 52p. ABZ 4% 3Ix 1.5 62
ABI 433 2in 68p. AB4 6 34X Br T4p. ABS
634x 3n 92p. ABS B Bx2m £1.05. ABT
BxBEx3in £1.25.

OISPLAYS. 0.5 LED. Com. cath. grees 90p.

4 digit LED clock dispiays wilh message
contre, 0.6, com. cath witk data £3.25.
NSAI98 Bl dight multiplexed displays com. -
calh. with data £1.45.

DIDDES. IND0S 10 for 459, BY255 10 for
5.

RELAYS, Encapsul reed relay 1.000
coll. §-12vde. 8 matrlx
momnting 350. Mintalure encapsulated reed
retay. 0.1 matrls mounting. alagle make
aporsted on 12véc 50p. Cortinental saries.
ssaled ghastic Case lype. 24vic, 3 pole
amp comtacts, new G5p. 230vac §
thy. 3 pole 5 amp contacts. ax. eqsipma
11-pin base. 60p sach. Matel Cased read
retay 50> 45 | Tmm has 4 beavy duty make
roed inseris. operntes on k2vdc 35p each.

PROJECT BOXES. Slurdy ABS black
plastic boxes with brass Inserts aed lid.
75%56 % 35mm 65 95% 7 35mm T5p
11559 37mm 87p.

VERO HAND HELD BOX. White ABS. 24ie
% 3.7 in tapered. with screws 68p wach,

VERO POTTING PLASTIC Boxes with i
and screws 70 50 < 20mm. white or bisck
&y mch.

BRIDGE . 500v 600ma Ex
equp. 12p exch. 100V 3 amg. sind mounting
foow) 35.

ZEMER DIODE. 24 400mw 10 fer 35.

RANX AREMA sterss cariridge pream-
pliller medulax, suliable lor mag:
cartridges. aew. suppliod with ceamection
ntaits. £1.95.

CLIFF CLICKTEST. 13 amp mains comnec-
tor. idaal for workshog. Btc.. prevides rapi

and sate mains connacticu. lowgh mouided
cane and BE wilh neon Indicater and fuse
£5.15.

FINNED HEATSINKS. Supplisd wadrilisd
4mm thick. 27mm Migh. 75x124mm 60p.
150x124mm 95p. Smaller versies 2.7mm
thick. 75x108mm 48p. TRANSISTOR
SOCKETS T05 or TO18 9p eoch. TO3 type
159 osch.

-

REC/SENDEN.

SEND 6.5. E/CHING KIT SYSTEM.
Unigue ides for sichiag P.C. beards. off done
2 seeled bag. wpplied with everything
meded lor stching P.C. boards, will etch
approximetely 1600cm o copper board.
£210.

16 pin D.A.1. SWITCHES oaly 423 sech

RIBBOM CABLE 8-way single core minia-
ture 22p por metre.

NICADS, M size 1.2 volts 500ma £1.10
each or 4 lor £3.75.

ANTEX SOLDERING IRONS. Al 240wac.
Model C 15 watts £3.85. Mede 1CX 17 watis
£3.95p. Model X25 25 watts £3.95p. ST3
SOLOERING IADN STAND. suita all Astex iross
£1.650.

PUSH BUTTON TY TUNERS (ssl varicap]
vansistorised UHF. new £2.25.

MURATA
MA40TL 40KHZ £3.50 pair.

|

POWER SUPPLIES. Switched type plugs
iato 8 13 amp socket has 34, 6-6. 75 ed §
volls O ¢ owt at eilher 100 or 400ma
awitchable £3.45, HC244R stabitized power
wpply 36-7.5-9vic 2l 400mz. has polarity
reversmg and on off swilch and is telly
regulsted 1o give sxact veftage from no jaad
1o magimm curreat £5.50.

NEW ARRIVALS. Glass reed awltch,
changeover contacis, 2%° leng 309 each.
Mercary swilches. glass eecapsuisied %1 %"
loag 102ds 35p aach. Muitway in fine plugs
o sockets Jwey 359, G-way 459 |!-3‘!
55p |prica per guir] new AMP typa.
tologbone handssts £1.959. TDATIST whage
rogutstors 2S¢ sxch. MAGNETS %" loag. W
thick, with Aixing heie. 10 tor 4Dp.

lists.

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S.A.E. for new illustrated

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 24D
ALL ORDERS DESPATCHED BY RETURN POST
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FEATURE

LOUDSPEAKER

DESIGN PROPOSAL

Following up his Audiophile contribution, H. Lipschutz is back
again with an ingenious method of increasing both efficiency

and bass linearity.

speakers, | showed that three areas of improvement

existed, and concentrated on the first: — reduction in
size, showing how this could be achieved without loss of
quality or bass response. At the end of the article | then
mentioned a patent which dealt with the second area of
improvement, namely efficiency.

In the meantime the complete patent has been applied
for, and in this article | will now show how to go about the
reduction of size and increase efficiency (at least ten fold)!
But before talking about the solution, let's first consider the
problem. This is that at low frequencies the travel required
of the diaphragm has to be much further than at higher
frequencies. This can easily be seen when looking at a
gramophone record groove, where the bass frequency
dominates the groove spacing, and can easily be recog-
nized. Now a cone in free air, when driven with a bass note,
would automatically take up the distance required. When
the speaker is mounted in a sealed enclosure however, the
air behind the cone gets compressed every time the cone
moves inwards.

Efficiently Up!

The enclosed air resists that movement and tries to
return the cone to centre. Reducing the size of the box has
the same effect as changing a petrol engine into a very high
compression diesel, i.e. a much bigger starter motor is now
required to turn the engine over. Similarly, with the
speaker, we need 12 dB more power per octave from the
amplifier, — not for playing louder, but only for compres-
sing and rarefying the enclosed air, and heating it up.

Obviously it is a great waste of good amplitier sound to
use it for just that. Previously | have showed that by raising
the acoustical efficiency of the speaker, it is possible to
manage with normal amplifier powers as used with con-
ventional bass speakers, and still reduce the size of the box.
However, the ditference of 12 dB/oct is still there, and |
can produce all the bass needed with, say, 40W. Without
the hindrance of the enclosed air, however, the same bass
level could be produced with 3W!

It would be nice if that could be done. Well, it can be,
that is what this patent is all about.

For every position of the cone there is a corresponding
compression or rarefaction of the enclosed air, which acts
as arestoring or excess centring force. Ther force needed to
overcome this is the same for every cycle, and is therefore

I n my first article (Audiophile) about the need to improve

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980
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Fig 1. The first version of the speaker design with a common magnet
but which uses individual Air Flux Gaps. The letters mark the
beginning and end of the windings. Audio is present on coil AF and
coils DC carry the centering current. The numers stand for: (1)
Speaker chassis: {2) Diaphragm: {3) Roll surround: {4) Suspension
or spider: {5) Magnet: {6)a Voice Coil air gagp: {6b) Balancing coil
air gap: {7) Coil Former: {8) Voice coil: {9) Balancing coils.
predictable. It can therefore be overcome by a force acting
in the opposite direction, and by so balancing it cancelled.
Thus, all that is necessary is to add two more coils, i.e.
one to each end of the voice coil, and connect these two
‘balancing coils’ to a DC supply. When the cone now is
moved off-centre by the voice coil, the balancing coil at one
end moves closer towards and into the magnetic flux gap,
which then produces a force pulling it further, and assisting
the voice coil to overcome the excess centering force of the p
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enclosed air. Naturally the balancing coils have to be
wound with suitable shape, and the DC supply has to be
adjusted so that the force produced is just enough to
overcome the resistance of the enclosed air to the move-
ment of the cone. If too much DC is applied, then the cone
would tend to be unstable and possibly move on its own,
and with not enough DC we would be back to square one,
and most of the work would have to be done by the voice
coil, i.e. the amplifier, and bass would be lost unless
especially boosted.

By adjustment of the DC supply therefore, the balancing
forces can be adjusted to compensate for just the right
proportion of work to be done, and thereby relieve the
amplifier of this pump load represented by the enclosed air.
Furthermore, by the simple expedient of limiting the length
of the balancing coils, their effectiveness is limited to
normal excursions of the cone, thereby preventing excess-
ive swing.

16 //////////;/// //
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Fig 2. A version of the design which uses an independent flux
balancing system. Key:— (10) Coil former: (11) Diaphragm: (12)
Voice coil magnet: (13) Voice coil: (14) Balance coil magnets: (15)
Chassis: {16) Spider frame: (17) Balancing coils: (18) Air gap.

Brake To A Stop

Practically every modern car has servo-assisted brakes, and
this is taken for granted. | therefore see no reason why not
to apply the same sort of solution to bass speaker work
load. There is no difficulty in supplying DC, which, for car
-speakers, can be taken from the car battery without trouble,
and from rectified mains for home equipment. The altern-
ative is and remains the solution indicated in my first
article, or the conventional approach of the big box, with
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Fig 3. Hore the balancing coils and the audio carrying voice coils
share a common air gap and magnet system. The dotted tine
represents the point about which the centering force acts. (19)
Voice coil (20) Balancing coils. i

walls that are difficult to prevent from vibrating and thereby
colouring the sound, and paying for the woodwork ‘and
room space required. But in the mobile field, there really is
no choice.

DC For Dead Centre?

Remains the last area of improvement, — quality of
reproduction. That too can be improved, with designs
which retain small size and high efficiency, and solutions
are known to me. But | would have to find more support
before going for more patents. These cost money and cause
alot of work, and are wasted unless something is done with
them. | am sure the market for improved speakers exist, but
who will fill the demand remains to be seen. | am a
designer, and | like solving problems; but | am not a
producer with a company supplying the market. It is up to
those to make the next step.

However, even in the version just described there is an
improvement in quality too, due to the fact that when a
proportion of the centering force is cancelled, any non-
linearity of the suspension is cancelled as well, resuiting in
a lowering of distortion.
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CALCULATORS,

SCIENTIFIC

+SPECIAL OFFER
TEXAS T159 together with PC100C
{Complete as manutacturer s specifications)
£285.00

TEXAS/HP Accessonies available
#*TEXAS 7159 (Card prog 960 prog steps of 100 mem) £156.50
#TEXAS T158 (Key prog 480 steps of 60 mem}) £60.00
#TEXAS PC10GC (Printing Unit for T158 /159) £140.00
#TEXAS T157 (Key Prog 8 mem 150 Keystrokes/ 50 Prog gle%s‘;
5.

[3
#TEXAS T145 (New updated version of the Texas T140) £19.60

#TEXAS TI PROGRAMMER {Hexadecimal Oct) £46.50
A*TEXAS T151 /mt {10 mem 32 Prog Steps Stat/Sci) £26.30
TEXAS T150 LCD {Sci/Stat 2 Con Mems) £23.00
TEXAS T125 LCD (Sci/Stats) £18.50

TEXAS T63 (Sar 32 Prog Steps-Coa Mem +80 Prog List
Applications book) £25.00

Make more of your
Texas T158/89 Calculetor
MATH/UTILITIES MODULE
I you write your own programs this Iibrary s for you' Most
programs in this hibrary are designed to be used either on their
own or as subroutines of your programs
Applications range from uulity programs such af printer

g and larg le plotting 10 ad:
routines
Module includes

. Alphs M. Printes F i Super-
plotver. Sorting. Dats Arvays. Dats Packing. Prime
Factors. Hyperbolic F i G /F ial.
Random N Normal
Roots of 8 Function. Mi R 9 i

i ol Eq O Di Fourier Series. Calcule-
tor Status. Variable Arithmetic. Module Check.

#TEXAS T158 with Maths / Utilines £90.00
*TEXAS T159 with Maths / Utihties £188.50

*TEXAS T158 with Applied Statistics £80.00
#TEXAS T169 with PC100C & Applied Staustics  £305.00

WINTER SALE
*TEXAS T159 Calculator {complete as manufacturer s spec
master module, charger. etc ), PLUS statisucs module and
extra set of 40 Blank Prog Cards with wallet, et
Y £180

ONLY £181
NEW TEXAS T158%
Continuous program facility on all 480 Program steps/ 60
mem even when calculator switched off £79.50
*TEXAS T158C (complete plus Applied Stats. Module)
£99.00
*+TEXAS T158C + PC100C £208.00
#*CBM Pro 100 (72 Step Prog) £29.50
#HP33E (B mem. Pro Sai/Sta) £49.00
*HPE22E (Advanced Scr with Statisucs) £37.50
#HP31E (New Soi replaces HP21) £25.50
#*HPE7A (C Prog 224 Steps 26 Mem) £188.70
#HPITA (Fully prog with Printer) £384.35
#HP41C (the newest calculator from HP) POA
CASIO AQ2000 Cal 3-Way Stopwatch / Alarm plus Date Calendar
£23.00
CASIO FX510 (10dig Sci/ Stat) £20.00
CASIO FXBOOO (as above + Stop Watch / Alarm) £27.73
CASIO FX501P (Sar LDC Prog 128 Steps 11 Mem) £46.00
CASIO FX502P (S LCD Prog 256 Steps 22 Mem) £64.00

CASIO Prog Adaptor — permits Progs to be recorded on 10 standard
cassette recorders for replay on Casio FX501P/Ex502P at later
stage £23.00

LEXICON LANGUAGE TRANSLATOR
(With 6 Lang Module — French/itahan/German/ Spanish
etc) £128.70

i . h simplified and improved version with u_tilising
s:gu:“\:‘ a ':t:r‘:dard It:,udspeaker chassis, but where the coil is much OHIO SCIENTIFIC'S SUPERBOARD 11 €1 .MT]

much longer and carries both DC and AF signals. NOW IT'S YOU AGAINST ‘COMPUTERS"

BORRIS the most advanced chess computer yet Borns is
wdeal for the learning and 'mproving your chess game from
beginner 1o master Bornis can play agamnst himsell. has
Alpha-Numenc prompting to heip improve play and by simple
switching you have facihity to tollow Bornis's thinking while he
analyses position before making 3 move Walnut case

wooden chessmen. board mains. adaptor, etc £135.00
CHESS CHALLENGER *10° (10 Levels of beginner to
master) £118.00

CHESS CHALLENGER 77" (7 Levels of game} £76.50
CHESS CHALLENGER ""VOICE" {10 Levels — beginner to
Master Plus) The strongest Prog yet in this series — twice as
fast as the other challengers A microprocessor with 128,000
to 160,000 buts of read only Mem Over 8OO0 buts ot Random
Access Mem Teaches opening 8 end game solutions Plays
aganst itself Solves book problems etc — and in addition IT

I n S u m ma ry SPEAKS Complete with Deluxe playboard, hand carved men

with megnatised base plus Deluxe carry case £200.00
COMMODORE “CHESSMATE" (8 levels — 32 Intern
ational opemings — ideal game for learnin X
. . N dvance A mputer —
" tranSducer with "'etho‘magnetlca”Y eXtended baSS égnﬁ,/?%"/"ae’mwsfg Il M ton !T:cp
. . . . . n r even nds — rejects illegal bids etc
response, with a vibratory diaphragm, incorporating ad- Deiure harowood housmg Detons carmpcane ™ 358 00
justable means to oppose the centering force exerted upon GO0DS FULLY GUARaTLes Sor By o
the said diaphragm by the enclosed air of the transducer’s (ADD 15%) BUTNC P&P CHEQUE WITH ORDER
. o a Company / Hospital ang Government orders accepted by phone
sealed enclosure, said means comprising a magnet assem- Barclaycard/Visa Accoss oceapted by riene
bly defining a gap across which a magnetic flux extends to Tel. 01-455 9823
form a magnetic field, two coils secured to said diaphragm T Srramee —|
and movable axially in said gap, said coils’ operative length Ar Freight Ax Past Dehvery
limited to the designed travel distance of said diaphragm, |_ . Cvewemsonreque _ _|
and a DC supply for said coils, adjustable for balancing the
air stiffness of differently sized enclosures, and lowering of MOUNTAIN DENE
'main system resonance’ to that exhibited by conventional,

normally much larger enclosures.
Howzat? ETN

22 Cowper St., London, EC2
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4020 50p
4022 50p 4060
4023 13p 4066
4024  40p 4068
4025 13p 4069
4026 90p 4070
4027 28p 4071
4028 45p 4Q72
4029 S0p 4081
4040 55p 4093
4041 55p 4510
4042 55p 4511
4043 50p 4518
4017 47p 4046 90p 4520
4018 55p 4049 25p 4528

FULL DETAILS IN CATALOGUE!

4050

4002 13p
4007 13p
4009 30p
4011 13p
4012 13p
4013  28p
4015 50p
4016  28p

NES31 98p
NES55  .23p
NES56 60p
NE567 100p
RC4136 100p
SN76477 230p

LF356 80p
LM301AN 26p

LM308 60p
THIS 1S ONLY LM318N  75p

A SELECTION! LM324 a5p

350 LM339  45p
16p LM378 230p TBAB0O 70p
45p |M379S 410p TBAB10S 100p
30p LM380 75p TDA1022 620p
850p LM3900 TLOB1 45p
900p LM3909 TLOB4  125p
ZNa14  BOp
ZN425E 390p
ZN1034E 200p

55p LM3911
MC1458 (]
90p MM57160 590p

10p
10p
12p
22p
12p
10p
22p
39p
12p
20p
12p
18p
38p
45p
50p

(oo

LE s 0.125in. 0.2i each
Red TIL209 90
Green TIL211 13p
Yellow  TIL213 13p
Clips 3p
DISPLAYS

DL704 03inCC
DL707? 0.3 inCA
FNDS00 0.5in CC

130p
130p
100p

Low profile
by Texas

8pin 8p 18pin 14p 24pin  18p
14pin  10p 20pin 16p 28pin  22p
16pin 11p 22pin 17p 40pin  32p
3 lead TO18 or TO5 socket. 10p each

Soldercon pins: 100:50p 1000:370p

VEROBCARO
0.1in. 0.15in.  Vero

Cutter B0p

Size in.

Pin insertion
3.75x 5 64p tool 108p
3.75x17 205p
Single sided
pins per 100 40p
Top quality fibre glass copper board. Single
sided. Size 203 x 95mm. 60p each
‘Dalo’ pens. 75p each
Five mixed sheets of Alfac. 145p per pack

Carbon fitm resist-
ors. High stability,
low nolse 5%.

E12 series. 4.7 ohms to 10M. Any mix
each 100+ 1000+
0.25W 1p 0.90 0.8p
0.5W 1.5p 1.2p ip
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm (650 res) 0.5W £7.50. 0.25W £6.70.

METAL FILM RESISTORS
Very high stability, low noise rated at %W
1%. Available from 5101:ms to 330k in
E24 series. Any mix:

each 100+ 1000+
0.25W 4p 3.5p 3.2p

WE WISH ALL
OUR CUSTOMERS
A MERRY CHRISTMAS
AND A
HAPPY NEW YEAR

2TX500 16p
2N697  12p
2N3053 18p
2N3054 50p
2N3055 S0p
2N3442 135p
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3819

2N3904  8p
2N3905 8p
2N3906 8p
2N4058 12p
2N5457 32p
2N5459 32p

ZTX300 16p 2N5777 50p

DIODES

1NS14 3p 1N4006 6p
1N4001 4p  1N5K401 13p
1N4QD2 4p BZYBB8ser 8p
ITT Fuli spec. product
1N4148 - £1.40/100

TANTALUM BEAD each
0.1,0.15,0.22, 0.33, 0.47, 0.68,

1 & 2.2uF @35V . 8p
4.7,6.8, 10uF @ 25V | . 13,
2?@ 16V, 47 @6V, 100@3V . 16p

MYLAR FiLM

0.001, 0.01, 0.022, 0.033, 0.047 3p
0.068,0.1 . . ap

POLYESTER

Mullard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. Sp

0.15,0.22 . Tp

0.33,0.47 . . 10p

0.68 . . 14p

1.0uF . R /o]

CERAMIC

Plate type 50V. Available in E12 series from

22pF to 1000pF and E6 series from 1500pF to

0.047uF . . . 2p

RADIAL LEAD ELECTROLYTIC

63V 047 10 22 47 10  Sp
22 33 a7 7o

13p

JACK PLUGS AND SOCKETS

screened unscreened

2.5mm 9p 13p
3.5mm 9p 14p
Standard 16p 30p
Stereo 23p 36p
DIN PLUGS AND SOCKETS

plug chassis

socket

2pin ] 7
3pin 11p 9p
Spin 180° 11p 10p
Spin 240° 13p 10p 16p
imm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black.
Plugs: 6p each Sockets: 7p each.
4mm PLUGS AND SOCKETS
Available in blue, black, green, brown, red, white
and yellow. Plugs: 11p,each Sockets: 12p each
PHONO PLUGS AND SOCKETS
Insulated plug in red or black . 9
Screened plug . . 13p
Single socket 7o Double socket . 10p

socket

STEVENSON |

Electronic Components
CHRISTMAS SPECIALS

A range of special offer items valid
during December. All orders placed
for these items must be received
during December.

Murata Ultrasonic Transducers, per pair

PCB etch kit. Contents:
5 assorted sheets Alfac. Pound of Ferric
Chloride. Dalo pen. Fibre glass PCB.

Resistor Development Pack.
10 off, each %W value from 4.7Q) to 1M

Polyester Development Pack.
5 off, each value from 0.01uF to 2u2.

Texas sockets. Must be in multiples of 100.
8 pin, per 100
14 pin, per 100
16 pin, per 100

Pack of 10 x NE555

Pack of 10 x PP3 clips

Pack of 10 crocodile leads (20 clips)
Pack of 6 x C106D thyristors

Pack of 70 x 1N4148

Expo Reliant drill
Expo Titan drill

LEDs, Pack of 10 x 0.2 Red
10 x 0.2 Green
10 x 0.2 Yellow

AY51013P UART
2114 Low Power 300nS
2708 EPROM

SS-2 Breadboards

PANEL METERS

High quality 2'" wide view meters.
Zero adjustment. Back illumination
wiring.

Available in 50 uA, 100 uA, 500 uA,
1mA, 100 mA, 500 mA, 1A f4. 75 ea.
VU meter similar style. £1.40 ea.

SLIDE POTENTIOMETERS

Good quality 60mm

travel slider with

80mm fixing centres.

Available from 5k — 500K

in log and linear. 55p each.

Suitable black knobs 6p ea. Coloured knobs 10p ea.

We now offer one of the widest ranges of components at
the most ccmpetitive prices in the U.K. See catalogue for
full details. We welcome callers at our shop in College Rd,
Bromley, from Mon—Sat, 9am—6pm (8pm on Weds and
Fridays). Special offers always available.

We also provide an express teiephone order service.
Orders received before 5pm are shipped same day.
Contact our sales office now with your requirements.
TELEPHONE: 01-464 2951/5770.

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+
15%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to April 1980.
Ofticial orders welcome.

BARCLAYCARD
& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET)

ge Road, Bromley, Kent BR1 1DE




EAGLE

WELLER
DRAPER
SPIRALUX & BABANI

WE STOCK THE
PRODUCTS OF

KNIPEX
SERVISOL
BARNARD’S LIDEN PLASTICS

NEWNES

JAYBEAM

GREENPAR

B. BAMBER

5 STATION ROAD

LITTLEPORT, CAMBS.

ELECTRONICS

PHONE: (0353) 860185

1980 Electronics Catalogue now
available price 75p + 20p postage. If
you send £1.55 you will receive our
Catalogue plus six bi-monthly Short-
form Catalogues to keep you up to
date with prices and special offers.

HOME COMPUTING BARGAINS
Full keyboard, cassette interface, use your tv as a vdu.,
o Sch il fully 8K

BATTERY ELIMINATORS
3-way types with switched output and 4 way
Iti-jack: 3/4%/6v 100ma £2.39. 6/7%:/9V

basic, 4K ram, special ofter price now includes free
power supply and moduiator kit £188 + 15% VAT .
Tandy TRS80 level 2 basic, 16X ram, includes
modulator and psu E480 + 15% VAT,

SINCLAIR PRODUCTS

PFM200 £51.96, case £3.40, adaptor £3.40,
connector kit £11.27. Microvision TV £91.44,
mains adaptor £8.88, POM 35 £29.78, mans
adaptor £3.40, case £3.40. DM350 £71.82.
DM450 £102.17. DM235 £61.95. Accessories for
all 3 models: rechargeabie batteries £7.99, mains
adaptor / charger £3.94, case £8.90. Enterprise prog
cslculator .98. New SC110 10MHz oscilloscope
£144.95.

COMPUTER GAMES
Chess champion 6 £49.98. (hess challenger 7 £84.
Voice chess chalienger £227.98. Checker challenger
2 £A8. Checker challenger 4 £84. Star chess £62.
video entertai P £79.98.
Videocarts £12.80. Philips G7000 Video pak
home computer £149. Videopaks £12.98. Atari
Videocomputer E147. Catridges £14.88 (except
chess £43.98 and backgammen £33.98).

TV GAMES

Tank battles kot £7.34. AY-3-8500 chip £5.27, kit
£4.26. Stunt cycle AY-3-8760 chip £13.83, kit
£4.00. 10 game paddle 2 AY-3-8600 chip £10.28,
kit £7.03. Racing car chip AY-3-8603 £13.63.
Modified shoot kit £6.28. Rifle kit £6.27. Colour
generator kit £9.08. Joystick 220K £1.80.

MAINS TRANSFORMERS
6-0-6V 100ma 78p, 12 £2.60. 9-0-9V 75ma 78p,
1 €2.22, 25 £2.89. 12-0-12V 100ma 92p, 18
£2.78,15-0-15V 15 £3.09.

JC12 AND JC20 AMPLIFIERS

Integrated circurt audio ampliter chips with data and
printed circunts JC12 6 watts £2.08. JC20 10 watts
£3.14.

CONTINENTAL SPECIALITIES PROOUCTS
EXP300 £8.81. EXP350 £3.62. EXP325 £1.84.
EXPE5S0 £4.14. EXP4B £2.84. LP2 £20.70.

PRINTEO CIRCUIT MATERIALS

PC etching kits' economy €2.32, standard £€4.36.
40 3q 1ns pcb 88p. 1 b FeCl £1.30, etch resist pens:
economy 50p, dalo 84p. drill bas 1/32" or Tmm
27p. Etching dish 88p. Laminate cutter 82p.

8-OECS ANO T-DECS
S-Dec £3.79. T-DEC £4.59. u-DECA £4.69. u-DecB
£7.18. 12 dil adaptor £2.31.

300ma £3.14. 100ma radio types with press stud
connectors Sv £3.87, 6v £3.87, 4%v £3.87, 9+ 9¢
£4.79, 6+6v £4.79, 4%+ 4%y £4.70. cassette
recorder mains unit 7%v 100ma with 5 pin din plug
£3.57. Fully stabilisied type 3/6/7% /9y 400ma
£8.76. Car convertors 12v dc nput. output 9v
300ms £1.18, output 7%v 300ma £1.19, output
3/4%/6/7¥2/9/ 12y 8B00Oma £2.68.

BATTERY ELIMINATOR KITS

100ma radio typss with press-stud connectors 4%av
£1.49, 6v £1.49, 9v £1.49, 45 +4%y £1.92,
8+6v £1.92, 9+ 9v £1.92. Cassette type 7'%v
100ma with din plus £1.49. Heavy duty 13 way
typesd%/6/7/8%/11/13/14/17/21725/287
34/42v 1A £4.95, 2A £7.72. Car convertor input
12vde, output 6/7%/9v 1A stabilized £1.38.

STABILIZEO POWER KITS

The first pnce is for kit without transformer, the
bracketed price includes transformer. B-way types
3/4%/6/7%/8/12/15/18v 100ma £1.74
{£2.50). 1A £2.98 (£8.10), 2A £4.10 (£6.87).
Variable voltage models 2-18v 100ma £2.12
{£2.98), 1-30v 1A £2.98 (£5.95), 1-30v 2A £4.98
(£11.28),

B81-PAK AUDIO MODULES

AL30A £4.08. PA12 £8.38. PS12 £1.58. 7538
£2.70. S450 £28.08. ALBO £6.08. PA100
£17.33. SPMBO £4.74. BMT £6.08. Stereo 30
£21.87. MAGO £38.72.

COMPONENTS

1N4148 0.8p. 1N4002 3.1p. 741 8 dil 1 . 72,
14 dil 31p, NE555 8 dil 28p. bec183, '!)';:213?
bx:547‘bc5494.2n.bc|82,bc184,bc2|2‘bc2|4.
be548 8p. up3ic, tip32r 30n. wdic, 39p.bd131,
bd132 27p. Plastic equiv bc107 6p. Fuses 20mm x
5mTLcorlr|dgo (18, 26, 5,1, 2, 3, 5 amp

1p, anti-surge 3.8p. R 5% YW
E12 10R to 1OM 1p, 0..9?:1 50+ of one value.
Polyester capacitors 250v 0.15, D 68, 1mf 1.8p.
01, 033, .332.8p, .022, 047m¢ 3.3p, .22, 47m¢
4.9p, polystyrene capacitors E12 63v 10 to 1000 pf
3p. 1n210 10n 4p, ceramic capaciors 50V E6 pfto
470 2p. Electrolytic capacitors 50v, .5, 1, 2mf Sp,
25v 5, 10m1 Sp, 16v 22, 33mf Sp, 47, 68mt 3.5p,
100mf 8p, 330, 470mf 8p, 1000mf 10p. Zeners
400mW E24 2v7 10 33y 7p. Preset pots subminia.
ture 0.1W horiz or vart 100 to 4M7 8p. Poten-
tiometers %W 4K7 to 2M2 log or hin singie 27p, dual
87p. %' red LEDs 9.7p. IC sockets 8 dil 8.7p, 14 di
10.1p, 16 dil 12p.

SWANLEY ELECTRONICS

DEPT ETI, 32 Goldsel Rd., Swanley, Kent BRB 8EZ.

Mail order only, Please add 30p to the total cost of your order for postage. Prices include VAT
unless stisted. Lists 24p post free. Overseas customers deduct 13% . Official credit orders
welcome.

= == s

LINEAR LM348N SAS660 270p TBA810 100p
Gt ol || | 2D o | S0 aon | CcA3039 70p | LM380 BOp | SAS670  250p | TBAB20 80p
7402 :g 7481 :gp 74162 1% 4016  4sp CA3046 70p LM381N 150p SL9178 650p TBA920Q  290p
7403 12p 7482 75: 74163 100p 4017 80p CA3060 225p LM382 120p SN76666N 100p TCA270S 250p
7404 12p | 7483 80 74164 115p | 4018 gop | CA3065 200p | LM39 170p | SN76003N 170p TCA270Q  250p
7405 18p 7484 100: 74165 120p 4019 50p CA3076 250p LM555 25p SN76013N  150p TCA760 300p
7406  30p 7485  75p 74166 140p 4020 100p CA3080 75p LM565 125p SN76013ND 130p TCA4500A  300p
7407 38p | 7486 35p | 74167 200p | 4022 @5p | CA3084  250p | LM709C SN76023N  150p TDA1004  300p
7408 18p 7489 200p 74170 200p 4023 28p CA3085 80 LM710T05 65p SN76023ND 130p TDA1008 320p
7409  18p 7490  35p 74173 120p 4024 55p CA3086 50p LM710DIL 65p SN76033N  180p ;[)):«:8%2 ﬂz)gp
7410 12p 7491 80p 74174 90p 4025 20p CA3088 185p LM723T05 40p 5N76;31“ 115p TDA1034 ;5 P
7411 20p’ 7492 40p 74175 90p 4026 150p CA3089 225p LM723DIL 40p SN76227 150p I 32m)
7412 18p 7493 35p 74176 85p 4027 50p CA3090AQ 400p LM733 120p SN76%28N 160p Op
7413 30p 7494  8s 74177 80p 4028  B85p CA3123E 200p LM739 150p SN76660N  85p TDA2020 320p
7412 sop | 7495 70p | 74178 160p | 4029 100p | CA3130  100p | LM74] 20p | TAA300  2s0p TLO81 50p
7416 30p 7496 60p 74179 140p 4030 60p CA3140 70p LM747 70p TAA350 250p TLO82 100p
7417 30p 7497 190, 74180 95p 4032  100p CA3161E 150p LM 748 40p TAAS550 35p TLO83 110p
7420 16p. 74100 130:: 74181 180p 4033 150p CA3162E 450p LM1303N 95p TAA570 250p TLO84 130p
7421 30p 74104 65 74182 90p 4040 100p CA3189E 250p LM 1458 60p TAAG61B 150p UAA170
7422 18p 74105 65p 74184 140p 4043 95p FX209 760p LM3900 60p TAA700 340p XR320 250p
7423  30p 74107 35p 74185 140p 4046 120p LD130 460p LM3909N 70p TAA790 340p XR2003 150p
7425 30p 74109 559 74188 320p 4047  100p LF356 90p MC1310pP 150p TAD100 150p XR2206 400p
7426 40p | 74120 118p | 74190 100p | 4048 sop | LF357 90p | MC1312P 160p | TAD110  130p XR2207  400p
7427 30p 74121 25p 74191 100p 4049 45p LM211H 240p MC1314pP 190p TBA120A 60p XR2208 590p
7428 35p 74122 so: 74192 100p 4050 50p LM300TO5 170p MC1315P 230p TBA120S 70p XR2216 675p
7430 18 74123 S0p 74193 100p 4054 130p LM301AN 30p MK50398 650p TBA120T 90p XR2264 440p
7432 25: 74125 4§ 74194 100p 4055 130p LM301T05 45p MM5314  -380p TBA480Q 190p XR2265 440p
7433 40p | 74126 eo: 74195 100p | 4056 135p | LM304 190p | MM5316  470p | TBA520Q  190p XR2567 250p
7437 30, 74128 75 74196 100p 4060 115p LM307N 60p NE5_29K 150p TBA530Q 190p XR4136 150p
7438 35: 74130 1303 74197 80p 4066 60p LM308T05 100p NE555 25p TBA540 220p XR4151 350p
7440 18 74131 100p 74198 150p 4068 22p LM308DIL  100p NES56 70p TBA550Q 250p XR4202 150p
7441 70: 74132 75p 74199 150p 4069  20p LM309K 140p NE5628 420p TBA560C 240p XR4212 150p
7442 70 74135 100p 74293 125p 4070 30p LM310T05 150p. NE566 160p TBAG41A12 250p XR4739 150p
7443 115p 74136  80p 74LS00 15p | 4071  20p LM311T05 150p | NE567 170p TBA700 200p ZN414 95p
7444 115p 74137 100p 74L511285p 4072 20p LM317K 350p SAD1024  1400p TBA720Q 240p ZN1034€ 200p
o | R SR MR W Ee W AN R oW &

M 70p -

7446  95p 74142 200p. 4077 40p L
7447 60p ;41 43 300p 283; ggz IN 4148 DIODES BY ITT/Texas. 100 for Shop closed from
7448 4144 300p £1.5
7450 ?32 74145 75p 4093  80p Static RAM 2102 1024 X 1 bit 450 nano sec 21st-28th December.
7451  18p | 74147 180p cmos 4501  20p £1.00 each boorand Packine 25
7453 18p 74148 130p | 4000 14p | 4507 55p 2112 256 %4 bit 450 nano sec £2.50 P ) | Dd
7454 18p 74150 100p | 4001  14p | 4510 100p Murata Ultrasonic Transducers 40kHz £1.80 each Ve io ‘_°“"1 8’0 ey
7460 18p 74151 70p 4002 15p 4511  150p £3.20 pair inimum order: £1.
7470 30p | 74153 70p | 4006 90p | 4516 120p
R RS R NS T. POWELL
7473  35p 74155 865p p »
7474 30p | 74156 85p | 4011  18p | 4528 100p 306 ST. PAULS ROAD, HIGHBURY CORNER, LONDON, N.1. TEL: 01-226 1489
7475 35p 74157 70p 4012 18p 4583 80p Barclay / Access credit cards accepted
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MINIATURE

TRANSFORMERS ) 451‘5 v}

SOLOER Good B s JRIS30Y ~ Lauto CRYSTAL

o 0d quality mans ( VA k AMP KITS DISPLAY

h;gh guacl\\v ﬂha"ndi_nrd (ranstarmers 10 85415 % vigh qualty 3% .

sotder by Eesit ufiicore = y t o) igh quality igh
Complete kits O parts wil W 1mm Pl fugh

BV type: secondaries g BVat
oA ¢ 0 BV at 500mA
Order 8 WB0BG Price 219

QY type secondanesﬂ gy a1 500mA g wa

figures Display has
centre colon for use
wn 12 hout clocks and decimal points, plus and minus

\deal for miniature
components 225wa kg
reel, about 163 metres

D4 S/
’Q“ =Y full instructions 10 make hifi
= *E . amplifiers with excellent
S specihcations
W amp kit Qrder a8 WP

Drger as FYTOM oA, Oider as WBHIM Price £2.58 4 He a0 o ot use
prce £1.87 12V type: secondaes 0. 12V a1 250mA + § Wa Price £3.83 3‘!’“ and ";g‘g“)w indicator ot use i panel meters.
S Order as WBIBL Fiice £2.19 o amp i Order 35 LW3S0 i o FYBOW Prce T899
15V type secundanes“ 1 at 200mA + g eval Prce nn
200mA Order a5 WB15R Price £2.19. 150W amp kit: Order s LW32K Price £14.89
20,000 oHmvoLY
McKENZIE POWER SPEAKERS MUU\METER
b‘*;;h %\m\& rlngs gowm ;%E;;Ers A 20,000 ohens pel voit
/ n rdder 3S PIEZO HORN TWEETER multimeter @t wncredibly
SIREN ol \ prce £18.79 ow price. DC volts 5 .

Very snply added 10 any
speake! system up 10 100
rins. No Crossove! required

125, 500, 2,500, AC votts 10,
%0, 250 1.000, OC amps ]
10 0.05mA, 10 250mA;

170, 50W 1662 Order as %0808
| price 11813
| V2in oW BEY Order as X081C

A smail, but penetrating
swen operating o v o

W {178 Da. 15mm = =

= Qrder as Y825C Price £26.92 istonion Resstance 0 10 50k, 010

=N price £9.11 W | 2 GOW 168 Ocder s %0820 Qrder as WFOIK SM ohms: Decibels 2010
price £5.21 +7208. Complete with test

price £26.92

150, 150W 882 Qrder 85 X083€
price £51.80

15in. 150W 1662 Order s X084F
price £57.80

igads. batiery and
ngtruchon leatlet
QOrder as YBB3E
Price £13.70

OUlCK-CHARGE RECHARGEABLE

CELL

1. Swe AAHPT), Fully recharged ™3
500

| CLOCK MODULE

Modute regures
1 ooty wanstormer

MIC STAND

(‘X;Ja‘\l;rmggs\"\ :“:\511:,“? :x‘ends SOLOERING IRONS & B 1 ) hours with 150mA. Cal acity; 450m
0 0l . 3
adjustable S Antex CX wron ;M m\m:\;vse o astm‘cwhzqu‘; Wit last tor @ feast 50% !ul\‘ charge
Gand: Order as XBASY price £ aperate ddign. 0T e LED display. Nar® and rad discharge CYeles
price £12.71 outputs. Banery backup when mans fail. Steep and Cnange 10 quick charge cells NOW
Boom: Order as XB46A \ Order 23 FRIZN Price a8 snpoze hmes ‘Seconds display. Just add speaker tof Quder as LRT4R Price £1.49
Prce £11.25 "X non wih stand b presentation pack atarm tone. Full ‘erails on page 267 of our catalogue

Guger a5 PY08Y Pree £685 ndar a5 XL1AD. Price (841

X25 iron with stand 0 gresentation pack.
Qrder as FYB9A Prce £6.85

MULTIMETER B TRANSISTOR
[ TESTER

{ Superb high sensitvty mulimeter
:) KEYBUARUS and transistor tester in o€

POCKET MULT\METER
Amaring value 4 (00 ohis Pef voit 0C jewelied moving

ol meter. Ran C voits 250, 500, AC yois 10 22—~
1.0 RWERMRM‘“N SYSTEM - Sensitvity 100,000 ohms pet voit
The ‘concert hall’ sound in Yo fiving 1007 / k‘g ““ad'“ it pC. Ranges 0C vois 8.5, 15 W
oer o, 0t 3 XB85E PO e / eypoards T 250, o0, AC wots . 10,5
er madde Tl i weang sloong 1000, 0C curent 001, 0025
Ve testleads, banery a6 Requires + 34 15V 20mA power supply {ready / fronted plastic kEYS 05,550 "s00mA. 10 AC cu.rreni
puth suttable for Drver Module With keys mounted 10A Resistance W SM, SOM

S, S0k
ghms; Decibels 1068 to + B8
Compiete with test feads. {hree
\eads for transistor tester battenes

ﬁ, and instruction teael
Order as YB887U Price £39.30

|nstructions.

Qrder as FLG0Q Prce £6.75 on nylon pushed steel fevers 49 note CwC

Order as XB15R Prce £23.99

finoteC1o € Oider as XB16S Price £29.90
With keys pvoted on 3 hard-weanng moulded huicrum
8 note C1o € Qrder 8s x8177 Prce 1993

Qrder as YLIT price £4.73
Spring ne with 3 sec. reverb Wme
Order as XL08J Price £4.93
Spring line with 7 sec rever time:
Order as XBBAF Prce £11.13

; ADJUSTABLE LAMP

Y Adjustabie 10 gelad bright

I hght on minidture
components. With bracket

If for clarping 01 DO 1o

bench of wall Shade and

posiuon fully adustable and

stable. Finished 10 white

Drder as XY25C

Price £10.90

X

FOR FULL CATALOGUE DETAILS SEE BACK COVER

n‘.lr]DLl“n ELECTRONIE SUBPLIES LIMITED

3 3 E s o 5
Raylelgll Ssex S 5 ﬂ" |e|p|l0lle OU"le"d !0702) 554155,
. N Stclm- 3 C ’
Sllop 234 lmld()ll Road, We: Iff-on Sea ESSeX-( |USed on Wlollday k Ielephﬂ"e soU"m"d 0’02

TURNTABLES

Autochanget complete
with stereo ceramic
1o

Ja¥a-.

Al prices nchud
e VAT and post
a;;ga;;:c:‘;r:jgjgm i total u:dera[g:
p handhing cha
i:;;gs Egua:ameed until ngvuaise&h
L él;g;n customers deduct 13%
pastage will be-
extra at cost, e cenged
Please use ofd
All ems in sto by
ck at time of
o going to

player el to
Ouder 28 XOO00A Price £16.30

Single play nmdrive (urntable with steteo Cerarmic
cantndge.

Order a8 X823A Price £24.19

Single phay pelt dnve rntable -§’ shaped tone arm.
Order as XB25C Price £30

LASER TUBE
A helium neon 0.5mW laser tube
£yt detatls on page 267 of out

catalogue
Order as XL1IM Price £104.35
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A Simple Sequencer
S. Giles

This is an example of how not to use a
bucket brigade IC (according to the
manufacturer’'s specifications). The
circuit shown is basically that of a
normal flanger but with two important
differences
1. The clock modulation osciflator
operates within the audio range.
2. There is no input filtering and

output filtering is kept to a mini-
mum.

The usual precautions should be
taken when handling the TDA 1022
(in other words — don’t use an IC
insertion clip).

The setting up procedure is as fol-
lows

RV2 should be at its mid-point,
although this is not too critical. Turn
RV5 full on and the clock modulation
oscillator should be heard at the out-

put. Tune this with RV4 to the open
6th string on the guitar and then turn
RV5 until the oscillator is barely aud-
ible. If the guitar is now played with
RV1 fully on, both the guitar note and
the oscillator will appear at the output,
with the oscillator tending to follow
the guitar’'s change in frequency. For
best results the oscillator should be
turned to the key being used. Finally,
clock breakthrough can be minimised
by use of RV3, which should prefer-
ably be a 20 turn preset.

WC2H OEE.

Tech-Tips is an ideas forum and is not ai
queries on these items.®

ETI is prepared to consider circuits or ideas submitted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text shouid preferably
be typed. Circuits must not be subject to copyright. ltems for consideration should be-sent .
to ETI TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London

d at the begi

. We regret we cannot answer
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INFRA RED IMAGE CONVERTOR
Type 9606 (CV 144)

OLIVETTI PRINTER & KEYBOARD

Type TE 300 134x2" diameter. Requires single low current 3KV to 6kV supply. individually boxed.
With PUNCH & READER. Upper case ASCI! with V24 Interface. 240-Volt operation With data.
£125 each £12.50 each. P&P 75p

Infra Red Lamps also advertised.

HONEYWELL VDU
1920 Character Upper Case ASCIl. With edit and block transmission. Limited quantity
with data

TELETYPES KSR33

Upper case ASCI| with 20MA Loop. Thisis a printer with Keyboard. (No Punch or Reader

i 1).
on this model) £225 each New Low Price £200 each

TRANSISTOR INVERTOR 115V 50/60 HZ INPUT | CROWN ag%%CEMENT STEPPING MOTORS

These run at 20KHZ. They can be modified to be a switching power supply or to provide 6/12 position with additional where the yotor .h coils.
EHT for VDU, Oscilloscopes, etc., or the output core could be rewo:nd to prov?devanv for Devu:ﬁ can :B “;‘:‘d Ia;/;dﬂchm D”g;':‘ supplied. Wil
voltage /current within the units rating. As supplied they have multiple outputs. A !rsvrgiﬁvek::?é‘;é FEtualy\WOrDn o DT LR,

schematic is provided. Size 3% X 4X 8% ‘. All units supplied with connectors removed to
satisty the manufacturer’s requirements. All units are tested before dispatch
£5.50 each. P&P £1.50

£1.50 each. P&P 75p
115V 50HZ 1350 rpm. OR 5 for £5. P&P £1.50

£4.50 each. P&P £1.58

MICROSWITCH. V3 style. Button 250V 6A. 15p ea.
MOTOR by tnland Motor Corp. DC High Torque. Reversible.
Usable torque at 5V. Max. voltage 24V. £2.50 ea. P&P
£1.50

REMO TV type MULTIPLIER. Two high voltage outputs
and focus £2 ea. P&P £1

INFRA RED QUARTZ LAMPS. 230V 620 Wats. Size
13%2" X %" dia. £1.50. P&P 50p.

BRIDGE RECTIFIER. 2 amp. 50p ea.

PHOTODIODE DETECTOR 4 fly feads. 25p ea.

A SUPERIOR KEYBOARD. Size 3 x 2% x 2'' high with 12
Alma Reed Switches. Blue keys marked in green 0-9 and a

TRANSFORMERS — Standard Mains input
Secondary bulputs

SKY 01254 €15 ea.

3440V 0.86A with matching 40H choka £30 the pair

2300-0-2300V 0.44A with matching 20 400MA choka. £30 the pair.

8 600 Amps £25. star with one blank. NOW £4 ea. P&P 75p. DON'T TAKE CHANCES, Use the proper EHT CABLE. 10p
5¥-0-20-30-40-50-60¥ 40 Amps. £20. 5KV 300MA £15. AMPHENOL 17-way chassis mount edge connectors 0.1 per meter or £7.50 per 100 meter drum. P&P £1.50
12KV J0MA £20. spacing, 15p ea. MOTOR by Eastern Air Devices Inc. 125V reversible with

KV 50MA €8 ea. 4V 250 Amps £10 ea.

10-15-25V 100 Amps £15. toothed shaft (10 teeth '’ dia.). Size 2% X 2% " dia. 75p

ea. P&P £1

|.E.C. Standard MAINS LEAD. Moulded (3 vertical flat
pins-centre offset). 60p ea. P&P 50p

18KY 30MA £60.
22.5K0 110MA £50 ea. FANS, 115V 13 Watts. Size 3% x3%Xx 1%’ BRAND PHOTOGRAPHIC LAMPS, Pearl. 230V 500 watt. Screw
0KV 0.0273 £150. NEW, £4.50 ea. Secondhand £2.50 ea. P&P 75p cap. 75p ea. Box of 12 £5.50 P&P £1.50

tnput 200V SOHZ Sec. 100KV 0.05. £450.

WULTI-PURPOSE MAINS TRANSFORMER. 4 windings. ach winding 0-10-130-125 al 4.8A.
£15ea.

4159 S0HZ 2 Wira input Dutput 8,5KY 2.55KVA. Coutd be run on 240V at % rating. £15
each

Decoupling CAPACITORS 0.05mfd 10V. Size 0.25
between leads %' height. 100 for £1. P&P 50p.
CAPACITORS 0.01mfd. Size 5/16'* between leads. V2"
height. 100 for £1. P&P 50p

MYSTERY 1.C. PACK. Some 40 pin — good mixture — all
new devices. 25 ICs for £1. P&P 50p. You find out what
they are and we will buy the information from you

MOTOROLA REGULATORS, type 7812 12V 1 amp. 65p

ea.

Miniature MOTORS 12V with geared wheel (8 teeth 3/ 16"
dia.). Size 1¥ax %" dia. New, 30p ea.

MOTOR 12V DC with pulley and integral semiconductor
Speed Control. New. £1 ea. P&P 50p

LEDEX ROTARY SOLENOIDS. 115V DC. No switch

STLP DOWN ISOLATING TRANSFORMER. imput 2207250V 50HZ. Gulgut 115V 1 B¥A. BRAND
NEW. Thesa are very conservatively rated. E20 ea.

CAPACITORS 200mid 4KV Rapid tischarge. £10 ea. assembly, 15p ea. SUPERSB 19" RACK CABINET. Approx. 4’ 6" high x 33"
10md 10KV OC Workuing, £4 &7 0.5 mid.7.5KV. £4 ea. DIAMOND H CONTROLS ROTARY SWITCH. Single deep. Instrument front panel position can be adjusted
2mid 5KV £4 ea. A mid 2.5KV €4 ea. wole 10-way. Printed Circuit Mount. New. 10p ea. Chocolate colour. These are new but have slight scratches

0.5 mid 7.5KV £4 ea. and impertections — hardly noticeable. £35 each. Carr. £4

DELAY LINE. 50 nanosecs. 3 connections, ground-in-out
VACUUM PUMPS — TRAPS, ETC. Send for list

Size 2X7/16X5/16’". New. 25p ea.
PULSE TRANSFORMER. Sub-min. Size 2xX5/16x %"
Secondary centre tapped. New. 20p ea.

CARRWGE on these units will be charged a1 cosL

LISTS AVAILABLE NOW

We still have large quantities of miscellaneous items which we have listed at unbelievably low prices.
Phone us your address or send a postcard for your FREE list.

EX-NAVAL 41 dia STEEL DISHES. NEW CRATEQ. 10 deep al cenlre. :f;mmmns
These are plain steel dishes with hotes for various asrizl optians. £22.50 1N3063, 1544,
2a. Carriage €4 A Sp each,
. . 10 Way Wut-Colour Ribbon Gab, New. 40p per metre. PEP 5. :?;1. BC1488. BC1S7. BC158. BC237. BF197: DASD. DAS}. BAIS4. BA243
T‘: scope 5454 with Nunluw e £125 ea. SPEAKERS 2%in. 50 ohm 0.2W. New. 40p each. P&P 50p. nralpnmx ZH5296. AF 139, ZTX341
T scape m:gl': ) ﬂl"\a'm £175 ea. RAPIO DISCHARGE capacilors Bmid 4k, £5 each. PSP £1.50. 8Y127 10p: BF181 20p: B0230 40p: 60241 40p; MJEB4OAT 40p: 80222 50
Hp. sope W2 Qul trace €175 ea. GEC UHF 4 button tuner. £2.50 each. PP 85, s e o Pl 29 e BTy {508 ench o
ST sappsEess » OER 816 INCH Motor 110V AC 3 rpm 50 cycle — very small. 50p each. P&P 50p. Reouhior TOAB B 1o 20V 1 54 0wt \0OWA T05 Can S0p each. BF256C 24
WATNEIRERN ersa Oridpe 5 €15 ea. CENTAUR 115 FANS. Brant new. 4.5x 4 x 1.5m. £4.50 each. P&P 75p. TV AMPLIRER TBAIZD 20p each ) op-
nﬁucm' m'! Anaiyser TF2330 .. £500 ea. Ex-Used Equipment — testad. 60p each. P&P 75p. .
m\uctul oo Oscillator 2‘&?' 20H2-200KH2 £45 ea. POTTER & BRUMFIELD TIMER/RELAY. 115V AC Heavy duty 2 pole ¢/o with 2 secand Integrated Circuits
NABCOM Vane Yot 1041¢ £30 ea. deiay, Change R & C lor different liming. 50p each. P&P BSp. 100 15 753
£ GENERATOR CT410 - covers audio to V1 £8 ea. CONTRACTORS. Heavy Duty 24V DC 5 make. £1 each. P&P 85p. 353 Se P 2SHIRE
WAGARD Rulse Gensrator 5002C £50 ea. 7451 5p 74H74 12p SN15862 4p
GEC UMF/VHF G-bution luner. £4.50 each. P&P £1
MARCONI Wave Anayser type TFAS5E . . £50 ea. i 7401 5p 74K51 7e MC4028 60p
SOLARTR DIGITAL 24-HOUR CLOGK with buill-in alarm as used i Braun Digltal clocks. Silent 1 74538 1 74
(N DVM LM1420 with AC unit LM1477 £40 ea. running. Large flluminated numarals. AC mains. Size 6% x 2% x 24 ONLY £3.75 each. 7402 2p op 17 14p
CALCOMP Drum Plotler type 564 £1.500 P& 50p 7476 20p 74502 12p 7441 40p
'“‘::3]"\‘::""'““1;’7&5“5 tsl‘;‘ezao 8314 PHOTOMUL TIPLIER in slainless stzef container with window ans buill-ia resistor 7495 350 s 200
- . - : network, £2 each. P&P £1. MOTOROLA DUAL in Li 6 Opto C lor 30y h.. Gold pl
ﬂ',’g;::&;i'::mf‘fg‘ Gen. 6080 28 SLIDER CONTROL 500K. Log Single track Camplale with knob. Length 3%”. 25p O R BOE (DT A PR plate
; - each. P&P 25 AM9140.4K RA| A ¢
A RON) Magatlc fan Mater Tr::g; i ;:‘I;:g E:;g RANGD 250¥ 164 THERMOSTATS with Control knots calibrated 50-200 degree . 2708 cs‘w“,:e,,'f",,s&s;z;:c SloceramichitS eachs
VARACL g{ L AT S Pocpm ik £2.50 each. P&P €1 TELEPHONES. 706 style. Black or Grey £5.50 each. 746 style Black
" quipment. . 8amps . e SOUID STATE UHF TUNERS. 38 mcs. £1 each. P&P 75p. or Grey £7.50 each. Oider style Black £2.50 each. Postage £1 each
2 N"gs i e ea BRAND REX biue wire wraps. 30 metres for £1. P&P 25p. oneywell humidity Controllers 50p each. P&P 40p ’
Cxﬂggﬁ;r:;ﬂ :h c-a Please enquire. 5in. SOLID RUBBER RINGS (lin. dia. rubber]. Keep the kids (or dog) happy. 4 for £1. THYRISTOR TIMERS. Solid State 15 secs adjustable (reset) in plastic
g PEPEL25. relay case Standard 7 pin base. Series delay 50p each. P&P 85p
MINIATURE PC MOUNT SLIDE § . Si -
S ANSLORMERS : s WITCH. Single poie 3-way 10p
AUTO 240V input 115V, 1 Amp output, £0.25 each. P&P £1.25 DIGITAL to ANALOGUE CONVERTOR. 8.
CRYSTALS 19.2KHZ 240V wput Sec. 6V 1.66A Siza 2% x 2 x Zn. Good quality. £1.50 ea. PEP £1. socket With data cz_souuch(.)P&P 25:J Brom wl i standard TT!
FLAT METAL CASE, BRAND NEW 240V mput Sec. 12V 0.92A Sze 2% x 2 x An. Good quality. £1.50 each. PSP €1 VARIACS. 2 amp Standard 240 Volts £10 each. P&P £1.60
50p EACH 240V input Sac. 12¥ 100MA. Size 60 x 40 x 42mm. 50p each. P&P 75p. ELECTROSTATIC VOLTMETERS. 7 5KV £6 each. P&P £1 Other
——_ eSS 2409 Input Sec 120-12¥ 50MA. Skze 3 x 45 x 40mm. £1 each. P&P 75p. ranges available. Please enquire
15¥ input Sec. 5V 250MA Size 1 11/16 2 1.5/16 x 1%". 2 for S0p. P&P 75p TRIMMERS. Submin. 0.2510 1.25pf 1 10 4 5pf: 7 to 45pf All atbp
@ach.

Minimum order £3 value of goods. P&P or Carriage and VAT at 15% on total must be added to all orders
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5 pm Monday to Saturday incl.

BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

CHILTMEAD | )

NORWOOD ROAD, READING

(2nd left passed Reading Tech College in Kings Road then first right - - Look on right for door with spoked wheel)

TEL

NO. READING 669656
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Car Horn Repeater
I. Hopkins

This circuit allows the horn to sound
either continuously or repetitively
while the horn switch is pressed. The
second option is activated by pressing
the horn button twice in quick suces-
sion.

When SW1 is pressed initially,
gates IC2a and |C3d propagate the
signal, turning on transistors Q1 -Q3
and sounding the horn in the conven-
tional manner. Releasing SW1 trig-
gers the monostable IC1 (a 5565
timer). If SW1 is pressed again while
IC1 is active, flip-flop IC3a/b is set,
enabling oscillator IC3c and causing
the horn to operate intermittently as

long as the switch is closed.

LED 1 is optional and monitors the
operation of the horn — very useful
during testing. The oscillator
frequency can be varied by altering
C9, while the monostable period is
adjusted using R2 and C5. C3 and C6
suppress the effects of switch bounce
and R7 sets the mark/space ratio of
the oscillator to approx 3.1.

+V

1IC1a
INPUT

[Cooooo8
po O 00 O O OF
OO0 O
DEeXeXeXeXeke)
—

+ TUNER
SUPPLY
(20V MAX)

0.1" MATRIX
VEROBOARD
TO
VARICAP SUPPLY (MAX 15V) VARICAPS
Vdd [e)
D1
4 A RV1
RGN >
Y VAV D2

o1

1k0

LED1

Touch Station Selector

J. P. Macaulay

This circuit, used in conjunction with
an FM tuner, will enable stations to be
seléected by means of a single touch
pad.

RV1 — 7 ARE 100k
D1 -8 ARE 1N914
Q118 BC109¢

Under quiescent conditions the
output of IC1a is high. In conse-
quence the output of IC1b is low and
the astable formed around IC1c/d is

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980

disabled. The astable produces an
output square wave of 0.5 Hz, when™
enabled. When a finger is applied to
the touch pad IC1a’s output goes low
sending IC1b’s output high, enabling
the astable whose output is loaded
into the decade counter, IC2. The ten
outputs go high sequentially with the
leading edge of the square waves
provided by the astable. When the
finer is removed the counter will
‘freeze’ retaining the last count.

Tuning is accomplished by the
presets attached to the outputs of IC2.
As shown, the circuit caters for seven
stations but this can be extended to
ten by making similar connections to
all the outputs. Diodes D1 - 7 ensure
that the individual tuning voltages
don'tinterfere with one another whilst
D8 helps to stop drift due to tempera-
ture variations. In order to know
which station has been -selected the
display and driver transistor is fitted to
the outputs.

In this manner a LED correspon-
ding to the chosen station is dis-
played. The touch switch used in the
prototype is simply a small piece of
0 1 inch vero with alternative strips
connected together.

If the outputs of the decade
counter were to be connected to
CMOS transmission gates the circuit
could also be used as a multiway
switch for audio signals.
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Wilmslow CHIPTESTER
Audio FOR NASGOM 1

Brand new fantastic product for Nascom 1 owners. Use your Nascom to test all
those surplus and suspect ICs and sort out the good ones from the duff ones.
HE firm f kers!
T lrm or spea e’-'s' logic levels on each input and output. A graphical representation of the chip
sho! Il pins and their logic level hown on th
send 30p Stamp for the world's best catalogue of wing all pin eir logic levelsis s W n e screen
speakers' Drive Units, Kits, Crossovers, etc., and Tests all 5V TTL ICs up to 16 pins. Includes commands for automatic and

N A R manual testing of | | [ .
discount price list. esting of logic levels of all inputs and outputs simultaneously

All inputs may be changed under keyboard or program control including
continuous test mode.

Cg?&o.;\)é;.l?é\ﬁglq\l.. BC?—{V;\\/S%?\/ E(L\ivg‘ 'élcl)\ll.SEg. Propagation delays may be calculated using an oscilloscope.
DALESFORD@ DECCA@ EM| @ EAGLE@ ELAC @ Routines to test ICs may be stored on cassette for later use

FANE @ GAUSS @ GOODMANS @ | M F. @ Uses 2 ports on minimum Nascom system. No expansion whatever required.
ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK Comes complete with all parts. full comprehensive instruction book, cassette
@ LOWTHER @ McKENZIE @ MONITOR AUDIO @ with program and sample programs for popular I1Cs
PEERLESS @ RADFORD @ RAM @ RICHARD ALLAN

@ SEAS @ TANNOY @ VIDEOTONE @ SR R

WHARFEDALE @SHACKMAN @ AUDIOMASTER @ rice Inclusive © and postage

TANGENT @ STAG @ YAMAHA £19.50

Wl LMSLOW AU DIO D ept. ETI Stockists of Apple Micro Processorand Peripherals

Access and Barclaycard weicome
SWAN WORKS, BANK SQUARE, WILMSLOW ST R AT H A N D
CHESHIRE SK9 1HF
Discount HiFi, etc., at: t 44 St. Andrew’s Square, Glasgow G1 5PL
5 Swan Street = Tel: 041-552 6731 or 2.
TEL. WILMSLOW 529599 FOR SPEAKERS E Telex: 777268 (24 hours service)

WILMSLOW 526213 FOR HI-Fi

Send s.a.e. for free descriptive leaflet

PERFORMANCE AND RELIABILITY

ARE THE SEALS FIRMLY STAMPED
ON THE COMPLETE HAMEG RANGE

AND IT IS A COMPLETE RANGE

HM307 SingleTrace DC-10MHz2
Plus Built-in Component
Tester

HM312 Dual Trace DC-20MHz,
SmV/cm, Full X-Y,30MHz
Trigger,Plus TV Trigger

HM412 Dual Trace DC-20MHz,
2mV/em, X-Y, 40MHz
Trigger. Plus Sweep Delay

HM 512 DualTrace DC-5S0MHz.
SmV/em, X=Y. 7Z0MHz
Trigger Sweep Delay.
Plus Single Shot, Sweep
Delay and After Delay

Trigger 580
HM812 Dual Trace asper HMS512.

Plus Storage. Automatic Prices UK List ex VAT
Storage and Variable
Persistence 1325

For FULL DETAILS and Hameg Ltd.,

DISTRIBUTOR LIST 74-78 Collingdon St.,

Contact

Luton,
Beds. | (0582) 413 174
LU1 1RX. Tel
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Readers’ Circuits

BASS TREBLE
BOOST/CUT  goosST/CUT

b
N

RV3
10k

MiD
BOOST/CUT

NOTES:
MID RANGE
FREQ.

€9, C14 — 2n5 — 4KHz
€10,C15 — 5n — 2KHz
C11.C16 — 10n ~ 1KHz
C12,C17 — 20n — 400Hz
C13,C18 — 50n — 250H;

RV1,23 ARE LINEAR

e ¥
| S

R10

a7 _3_|
— ca
Hlms

h_ll‘ﬂ-o 4 D_RANGE

,_ll c17 Vo) FREQUENCY

SWih

;

B 4

Audio Equaliser

J. Collins

The circuit is a versatile line level
audio equaliser providing many of the
useful functions of a multi-channel

equaliser but using only one band

pass filter and, therefore, far fewer -

components,

IC1 acts as a buffer, providing an
input impedance of 100 k. R2 and C3
give HF roll-off at around 30 kHz. IC2

and associated components form a
familiar bass/treble tone control
giving 20 dBs of boost and cut. IC4 is
configured as a multi-feedback type
band pass filter with a Q factor of 3
and a centre frequency selectable by
the switched capacitors C9 to C18.
This band pass filter is connected in a
feedback path of IC3, giving up to 20
dBs of boost or cut at the centre
frequency by varying RV3.

All three potentiometers give no
boost or cut at their centre (midway)
positions and give a smooth increase
in boost or cut on rotation to the right
or left respectively.

»r>n

Relay Power Saver
L. Goodfriend

When power is at a premium {usually

in battery circuits), this circuit can be

R1

used to save 20% or more of the

-power used by a relay.

Since the pull-in voltage of a relay
is several volts more than its drop-out
voltage, there will be no noticeable
effect if a resistor is switched into
circuit when the relay pulls in. This is
very simple to achieve. Any contact
which carries the coil voltage of the
relay can be used to bypass current

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1980

limit resistor R1 until the relay is
energised. When power is applied to
the relay, all the necessary current
flows through this contact, but when
the relay pulls in, the current has to
flow through R1, which reduces the
power drain.

The value of R1 must be deter-
mined by experimentation; try about a
quarter to a fifth of the relay's coil
resistance. Bear in mind that the on-
load voltage of a battery decreases
with use, so while a resistor may seem
to be suitable with a new battery, the
relay may start to drop out when the
battery ages.
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BUEOASHNG electronics
DEPT.E.T.l. 56, FORTIS GREEN ROAD AT ST
MUSWELL HILL, LONDON, N10 3HN GENERATORS
SPECIAL OFFER FOR ETI AND CT READERS ONLY '
. LS N LS N (Sine & Square Waves)
5’6’5‘;”"” R g‘z‘fgace 213 | 7472 20 | 74190 — 52 } 10Hz- 100kHz
4116 (250ns) 7.94 | 8224 3151 ;3;2 - gg ;2 : 3; 90 50 Very low d|§tonjon (—0015%)
4050 (200ns) 2.88 | 8228 5.24 | 7476 34 .20 74193 85 .51 £41.40 (or in kit form) £35.65
4050 (350ns) 2.71 | 8251 587 | 7478 34 74194 95 .44 Model 146 p.p. and ins. £2
4060 (300ns) 2.88 | 8253 7.82 7485 1.04 74195 90
MM5303 5.29 7486 18 74196 .79
MM5307 9.08 | 7489 — 150 74197 85
Static RAMs 7490 .28 74198 .99 .
2102A-2 1.21 741 6 for £1 I 7492 .33 74221 95 1.05 Model AO113. Sine/Square. 1 volt
4035 (1000ns)1.14 7493 .28 74247 1.35 into 600Q. Dist 0.2%. £31.60 (Kit
211141 196 | 5 gorios TTL 7495 72 .40 | 74251 81 ion £26.50 £1
2114 6.90 LshR 7496 48 | 74253 120 version -50) p.p.
404;5 (24502:) g.:g 7400 17 74107 22 74273 1.27
5257 =40 o 74121 74279 55
6810 g | 2400 17 ST 23 | 74k e 1as TELERADIO ELECTRONICS
7403 - 13 74126 35 74293 18‘331 325 Fore Street, Edmonton, London N9 OPE
7404 18 .14 74141 - .46 | 74348 S.A.E. for leaflets Closed all day Thursdays 01-807 3719
CPUs 7405 20 74145 — .46 | 74365 50 .57
6800 6.56 7408 20 .14 74180 — .58 74366 50 .57 —
8080A 5.70 | 7409 185 74151 61 14367 57
e a7 | a0 - 43| mms 4w g
pagn Xy 74155 75 .46 | 74668 168 - LOUDSPEAKER. High quality 8 loudspeaker. 10 watt RMS B ohm. Relied
EPROMS 7413 22 74156 A3 surround with aluminium centre cone. £5.00 + £1.00 P&P.
17024 a7 | 7412 15 a8 ;2}27 . 40 5556  4for£1 STEREO MAGNETIC CARTRIDGE BARGAIN. Acos MBEX stereo magnetic
2708 7.13 7420 12 a1 ? '52 L series cartridge with tapered bi-radial diamond styli. Recommended tracking weight
7426 .22 ;Mg 5 74L90J 1.15 between 1 and 2 grms. Output 2.8 MV into 47 Kohms. 12.5mm (% inch) fixings
7427 .29 7316§ 69 3; with a recommended retail price of £27.00. This is offered at a very special price of
Butters 7428 30 - . S series £9.00 {Post Free).
74164 .60
;ggg 3: ;23? 20 ;g 74165 .56 ;22337 1 22 AERIAL. Useful telescopic chrome di-pole aerial. 8oth elements swivel and extend
9 . 74166 169 . from 130mm to 500mm. Complete with black moulded mounting bracket and short
74367 48 | 7442 40 74170 1 31 745474 8.28 75 oh lead £1 50 4 400 PEP
74368 48 | 7447A 46 74174 58 745262 12.65 ohm co-ax lead. £ P
81L596 .66 7450 12 74175 ..58 . ELECTROLYTIC CAPACITORS (CAN TYPE). 3300 uf 25wv — 40p + 30p
g;;z% 1-2‘: ;32; 20 :% 74180 ‘a3 32193;'27 . P&P. 2500-2500 f (Dual type) 63wv. 70p + 30p P&P
8195 144 | 7452 Ma | JNR T 148 1gsiors) 1s TRANSFORMERS (0-240v primaries). 16v-0-16v @ 2 amps £2.50 + £1.00 P&P
8796 1.44 7460 12 74185 1.21 75108AN 1.03 Dual voltage 0-12v, 0-35v @ 4 amps or 1.5 amps respectively £2.60 + £1.00 P&P
87198 1.44 7470 .22 754528 .29
74188 POA 2.02 MAIL ORDER ONLY (DISCOUNT FOR QUANTITY)
Cheque/Postal Orders with Order Please
s
USE OUR "ORDER RING'' LINES B.K. ELECTRONICS
E 01 -883 3705 / 2289 H 37 Whitehouse Meadows, Eastwood
oy Leigh-on-Sea, Essex SS9 5TY
VAT INCLUSIVE PRICES. P&P 25p s 9

Please add 30p for P&P CA3046 70p° | 4030 agp | 7445 65p | 74177 s3p | BD131/2 38p | ZTX303 24p
CA3054 70p | 4035 107p 7446 65p | 74180 50p | BD135/6 35p | ZTX304 27p
D TA TEcH & co CA3080  75p | 4041 78p | 7447 53p | 74181 99p | 8D137/8 35p | ZTX311 19p
. CA3130 90p | 4042 58p ;3;3 ?gp 74182 30p | BD139 35p | 7ZTx341 22p
140 45p | 4043 83p P | 74190 75p BD140 35p | ZTX500 16p
62 NAYLOR ROAD, LONDON, N20 OHN e 7451 12 2
LF351N 65 4044 90p 5 p | 74191 70p | BF180 4p | ZTX501 16p
All prices VAT inclusive LF356N 75: 4047 90p | 7453 12p | 74192 50p | 8F1B! 8p | ZTX502 21p
LM301AN  32p | 4048 s5p | 7454 10p | 74193 64p | BF184 21p | ZTX503 17p
RESISTORS {4wE12) OPTO/DISPLAY LM308N 60p | 4049 30p 7460 12p | 74194 68p BF185 25p | ZTX504 28p
10 ohms to 10 Mohms 2N5777 55p LM318N  200p | 4050 30p 7470 17p | 74195 65p BF194/5 10p | 2N696 33p
PRESETS (.15W HORIZONTAL) 0CP7) 65p | (M324N  74p | 4066 38p | 7472 21p | 74196 80p | BF196/7 10p | 2N697 13p
100 ohms to 2 Mohms ORP12 60p LM339N 60p | 4069 18p 74723 24p | 74197 40p BF244B 35p | 2N698 30p
POTENTIOMETERS (Carbon) MAN72  110p | [m3asny  90p | 4070 18p | 7474 2ap | 74198  107p | BF259 256 | 2N706 1ap
Log and tinear MAN74“ 1:|0p LM377N  175p | 4071 18p 7475 30p 74199 80p BFR39 32p | 2N914 34p
4.7 Kohm to 2.2 Mohm 28p 125" & 2" LM 380N 75p | 4072 18p 7476 26p TRANSISTORS BFR79 32p | 2nO18 33p
\zlEl}OﬂgARDS (0.1 Copper) LEDs: — o LM381N  140p | 4073 18p ;gg ggp AC126,7 20p | BFX29 25p | 2N1131 20p
5" x 8" 52p Red 10p | | m382N 130p | 4081 18p P | ‘ac128 20p | BFX84 25p [ 2N1302  38p
3.75" x5 62p Green 14p | (M1310N 150p | 4082 18p | 7486 22p | C1%8/176 BFX87 22p | 2N1303  60p
ZENER DIODES (400mw) Yellow 14p LM3900N 55p | 4086 80p 7490 32p Y} a BFX88 27p | 2N1304 55p
2V7 10 33V 1257cip  3p | (M3009N 7op | 4510 735 | 7491 28p | e 20P | Brvs0/1 22p | on1813  28p
TRANSFORMERS (240v) 2" clip ap MC1496P B85p | 4511 99p 7492 b | feitem 21: BFY52 18p | 2N2222A  21p
9-0-9v. 100mA 90p DIODES NE531  105p | 4516 95p | 7493 32p | 45149 6op | BRY39 45p | 2N2369  17p
0-16V, 0-15V, 200mA 100p BY127 10p | NE555 25p | 4518 72p 7494 30p | \Dig1 2 4op | BSX20 22p | 2N2484  30p
(2:§RAMIC CAP (50V) 0a47 8p | NESSE 80p | 4520 69p 7:95 300 | MATCHED BU205  140p | 2N2646  50p
PO ve e E CAP (50V) e ool 8p | NESOS  140p 4528 9% |7 43‘; zg(z)s 161/2  100p ?A‘ﬁ%%s f?gz g:gggg 23
10pF to 1.000pF 5p 82%83 &r | 18aga1s zoop | TI 74100 60p | AF123 34p | \UE310  70p | oN2906  17p
POLYESTER CAP (100v) IN916 sh | T8AS0D 750 ;300 MNp | 74108 43p 2233 22" MJE2955 104p | 2N2907  23p
1nF to 100nF 5p 1N4148 ap | TBABIOS 110p o e | 74107 20p | £F239 Tob | MJE3055  85p | 2N2926G  11p
15, 22, 33 6p 1NA001 4y | Zn414 . 100p | 1492 Mp | 72109 259 P | MPF102  40p | ON3053 22
47. 68 10p 1N4002 3% | 2nio3a 200p | 7403 Mp | 74110 a0p | BC10B/9  10p | o103 40p | 5n3084 500
1uF 12 2F 2 P P | 7404 13p | 74118 8gp | BC147 8 | MPF104 40, o
33F  2ap : 7hF zg: EA003 50 | cmos 7405 13p | 74121 26p | BC148 19 | vprios  aop 53325{3 1:3"
" 1N4004 6p | 4000 18p | 7406 15p a1 BC149 9 ‘ B
; 22 p 1
ELECTROLYTIC CAP (4F/V) IN4005  8p | 1001 18p | 7407 200 | Ja13s  aen | BC1S7  10p | mroads  BeP | 237020
1/251047/25 6p 1N4006 8p | 4002 18p | 7408 13p | 74125 3ap | BC158/9  10p | mosass 26 o
1N4007 8| P 5| P | 2N3772 180p
68/50. 100/35 8p P 4006 60p 7409 13p 74126 34p BC167 13p MPSUOQ6 61p | 2N3773 330,
150/25. 200/ 12 9p IN5400  13p | 4007 18p | 7410 13p | 74132 agp | BCIBIC  13p | oe35 86p | oN3819  21p
220/25,250/12 10p INS401  14p | 4008 84p | 7411 17p | 74141 4sp | BC173 6p | 1ip2g 35p | 5N3B20  55p
470/25, 500/30 13p IN5402  15p | 4009 32p | 7412 15p | 7a142  200p | BC177/8 16p | 1pogp 40, o
1000/10 13p IN5404  18p | 4010 azp | 7413 27p | 7 P | BCc1798  18p P | 2N3823  70p
p p | 74145 55p TIP30 35p | 2N3B66  60p
1000/ 25 20p DIL SOCKETS 4011 18p | 7414 48p | 74150 69p | BC1B2/3  10p | yp30g 40p | 2N3903  10p
1500/25 24p 8 pin 1p | 4012 18p | 7416 25p | 74151 agp | BC!B4 10 | 1ip3s 3%p | 2N3904  10p
2200/6.3 20p 14 pin 13p | 4013 32p | 7417 25p | 74153 52p | BC209 e | 1p32 35p | 2N3905  10p
16 pin 14p 4014 85p | 7420 13p 74154 89 BC212.3 11p TP 20,
VOLTAGE 18 18p |4 6 7421 21 P | BC214 12 1533 T 23905 R Op)
BRIDGE REGULATORS mn P 015 3p P 74155 S4p aC214L 149 TIP33C 60p | 2N4037 33p
RECTIFIERS 22 pin 22p | 4016 37p | 7422 16p 74156 30p % P | TIP34A 65p | 2N4058 14p
200V 25p 31;3“'(2’3 40p 24 pin 24p | 4017 57p | 7427 25p | 74157 52p SEEG‘B ;29 TIP35C  200p | 2N4059  12p
b0OV 30p 320H- 40p 28 pin 28p 4018 68p | 7428 28p 74160 64p P TIP36A  220p | 2N4060 14p
1A 50V 22p ;g?g ;gp 40pin 40p 4018 45p 7’333 :gp 74161 50p ggi;g . ggp TIPATA 60p | 2N4061 14p
1A 100V 27p P LINEAR 402 92p P 74162 66p P 1PA2A 60
1A 200V 32 7816 700 | circuIT 4021 90p | 7433 30p | 74163 gep | BC547'F 120 | 1oodes  g0m | onoacs 3P
P uITS P | acsag 15 5 P | 2N5458  35p
1A 400V 34p 7818 70p 709 a0p | 4022 85p | 7437 15p | 74164 66p P [ TIP3055  55p | 2N5459  35p
oA 50V aop | 1824 70 | 71044  33p | 4023 18p | 7438 15p | 74165  asp | BCSS7'E 130 | y1xip7  13p | ong027 a8
24 100V 42p | 7905 Pp | 7413 225 | 4024 a7p | 7440 10p | 74166 gsp | BC559 15 | 7rx108  13p e
2A 200v  48p 7912 90p | 747.94 agp | 4025 18p | 7447 56p | 74173 70p | BCY70 16p | 71x109 13p
24 400V 55, 7915 90p 48, 4027 32p | 7442 43p | 74174 BCY71 19p X
p 748.8 aap | 7417 50p A ] 2TX300 16p
7918 %p | ca3018 705 | 4028 5dp | 7443 35p | 74175 60p | BCY e a3p | zmx301 18p
7924 9p | Ca3ozsa ssp | 4029 63p | 7444 780 | 74176 edp | P | Z1x302  20p
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INTERNATIONAL

T'S HAPPENNED AGAIN !

THE PART THREE (ATALOGUE IS PUBLISHED
& WE HAVE MOVED TO BIGGER PREMISES.

Yes. its here at last - the all new Part Three Catalogue.  Fun for all the family. and the usual update on all that is new. worthwhile and
exciting in the world of Radio and Communications. A big section on frequency svathesis techniques covering broadeast imers. 16 communication
quality fransmitter systems. More new products than ever - RADIO CONTROL parts. crysial lilter. ceramic filters for 435k Hz and 1he new rnge
ol TOKO CFSIH low temperature coelficient types for 10.7MHz. Details on new radio tCs. including the new HAT1225. the CA3ISYE lookalike
with 84dB signal to noise. and adjustable muting threshald. Radio contrad I1Cs - and an updated vemion of the ROM&EE 8 chamnel FM receiver

now with o Ambit designed screened front end. with 27MHz ceramic bandpass filter. LCD panel clock timer wodules - the neatest and_best LCD
panel DVM vet (only £19.45 each + VAT). the new § decade resolution DFM3 for LWHF'VHF with LCD readout. The DEM6 with fluorescent
display 10 10KH/ resolution on VHE. ThHz on SW. A 1hH7 HF synthe siser with five 1Cs - the fist is endless. Ger vour copy of the catalogue now.
Post publication price is 60p tine PP etc). The previous two sections are also required for a complete piciure: Parts | & 2 €1 the pair. Alf 3 £1.50.
A don’t miss our spot the gibbon contest. together with a quiz to see if vou can spot the differences hetween a ncolithic cne drawing and a
circuit diagram of one of our competitor’s tuners. (* Yes. we still haven't learnt how 10 spell.)

Updated RCME FM radio control RX kit DOES YOUR ONE GLOW GREEN IN THE DARK 77

. Our DFM4 daes, since it uses a vacuum fluorescent display for direct readout
(Eronr) GYP ey (AL of MW/LW/FM. Basically the same as the DFM2, (LCD Version]. £24.45 kit linc VAT)
Transformer with all necessary windings for DFM4 - £2 50 inc VAT.

Single IC RF/IF/Detector
Single 1C decoder

27MHz ceramuc filter input
FET RF staye with double
tuned bandpass filter

Dual ceramic filter |F

Based on RCM&E FM system
Best quality SLM servo
connector block

* ONLY £16.10 inc VAT {kit)
(includes new SLM case)

s e s s

.

New series of radio modufes in fully screened cans: Not illustrated here - but also now available is the DFM6. This is a yacuum fluorescent display
— = version of our immensely popular DFM3 (LCD). Resolution is 100Hz to 3.9999MHz, 1kHz to
39.999MHz, and 10kHz to 200.00MHz+; all standard IF offsets (inc. 10.7MHz on shortwave)
are available via diode programming.

UM1181 VHF band 2 VARICAP TUNERHEAD

5 tuned circuit, with image/spusii better than —B0dB. butfered LO
output, MOSFET RF stage, FET IF preamp, tunes with only 1% 10 8v,
~9¢Bm 3rd order Intercept. loff price £12.00 inc VAT. {1000t1/ OA)

911225 FM IF strip with all mod cons for the HiFi tuner:
All types use B0+dB S/N Hitachi IC, with muting, AFC, AGC, meter
outputs for signal level and centre 2ero. IF preamp stage.

‘A Duai tinear phase ceramic filters, with MOSFET |AGC'd} IF
preamp and a 3rd narrow filter with DC filter selection. Dual
tuned FM detector stage. £2395 inc VAT {huilt}

B8 Dual ceramic filters, ssingle tuned detector stage £14.95 Inc VAT

Al A’ series units are set up with a spectrum analyzer for best THD}

91072 AM RADIO TUNER MODULES - DC TUNED
and DC SWITCHED Available February ‘80
Al include buffered LO output, mechanical IF fiter (TOKO CFMQ}
1-10v tuning bias, switching by a single pole to earth
A MW/LW {150 10 350kHz LW range) with ferrite rod antenna
B As ‘A’ but also including SW1 or SW2 {specily.)
SW1 1.8 to 4MH2 SW2 = § 10 10MHz
C With both SW ranges
Prices -one off- INC VAT
A £14.43 B £15.90/ 'C° £17.50 (Custom types OA}

FREQUENCY READQUT LS! from QKI, with

There is a danger - when advertizing in some And the following groups of products from a a one-chip answer to most digital frequency
magazines - that because we do not find broad range of sources: display needs (and various modules}.

space to list everything we sell in every ad. Semiconductors —specializing in radio devices, Crystal and ceramic ladder filters from leading
that some readers forget about half the ranges Plessey SL1600, EURQPE’s best selection of manufacturers, ferrite rods, various ferrite beads
we stock. So to summarize the general ranges: AM/FM and communications devices. Power and a range of crystals for ‘standard frequencies
TOKO Chokes, coils tor AM/FM/SW/ MOSFETs, WORLD's LOWEST NOISE AUDIO and both AM and FM radio control at 27MHz.

MPX, Audio filters etc small signal transistars, BAR graph LED drivers Trimmer capacitors.

Filters: Ceramic for AM/FM for linear and log. METERS - a new range of linear movement

LC for FM, MPX etc. CD4000 series CMOS, TTL/LPSNTTL, standard types, plus many ‘indicator’ types for VU, all

Paolyvaricons linears (741, 301, 30R0 etc). MPUs, memories. types of tuning indicators etc.

ICs for radio, clock LSI, radio Small signal transistors from AEG BC237/8/9 SOCKETS ~a new range that are better quality

control MPX decoders etc families etc. (1000 off BC239C : 5.2p ea) than Texas low profile, yet better priced.
Microametals  Dust iron cores for toroids LEDs: AEG 3mm/5mm round, 2.5x5mm flat, Moadules for AM/FM/STEREQ, complete kits

for resonant and EMI filters red, greem, orange. yellow. The best prices for tuners, audio amplifiers from Larsholt.

Toroid mounts you will find for quality products. SWITCHES - complete low cost DIY systems
Hitachi Radio/audio/mpx linear ICs MOSFETs for RF signal processing, including  for push button arrays, keyboard switches.

100W MOSFETs, small signal  the BF960 UHF device, and 3SK51 for VHF. DOUBLE BALANCED MIXERS - MCL SBL1,
FETs, MOSFETs and bipolar Varicap diodes for 17:1 capacity ratio tuning replacement for MD108 etc. And cheaper.

OUR LATEST MOVING EXPERIENCE At last, we have moved to the address below. There is car parking for customers approaching via
North Service Road (an extension of North Road Avenue, entrance opposite the Brentwood Fire Station.) Pedestrian access from the High Street
(alongside 117 High Street). The new building is six times higger than our Gresham Road offices, and we will be instaliing a much expanded sales
counter in the fullness of time. NEW TELEPHONE NUMEER (0277) 230909, TELEX NUMBER (as before) 995194 AMBIT G. See you there

200 North Servite Road, Brentwootd, Essex.
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ATARI VIDEO GOMPUTER SYSTEM
complete with combat cartridge mains trans-
former and aerial switch over box, extra cartridges
include — Air Sea Battle, Space War, Qutlaw,
Video Olympics, Breakout, Basket Ball, Surround,
Blackjack, Basic Maths., Bowling, Street Racer,
Codebreaker, Huntand Score, Brain Games, Golf,
Skydiver, Superman. Basic Programming, Video
Chess and Backgammon.

EXTRA CARTRIDGES: Most at £14.95
CHESS £45: Backgammon £34.50

PHILIPS G7000 VIDEOPAC COMPUTER
PAC 1 — Motor Race, Spin-out, Cryptogram,
PAC 2 — Paris, Space Rendezvous, Logic, PAC 3
— American Football, PAC 4 — Air-Sea and Tank
Battle. PAC 5 — Blackjack. PAC 6 — Ten Pin
Bowling, Basketball. PAC 7 — Maths, Echo. PAC
* 8 — Baseball. PAC 9 — Computer (Assembler and
Machine code}. PAC 10 — Golf. PAC 11 — Space
Conflict.

67000 — £149.95 inc. vipeOPACS
most each — £12.95 inc

Computer controlled electronic game selectable
for four games and each game has variations all
explained in the instruction booklet

* Bounce is a game of skill & reaction played with
a “'ball”’ which progressively speeds up until only
one player remains the winner

* Ditto. Adam challenges you to outwit its own
memory by repeating a sequgnce of lights &
tones.

* Pathfinder is a maze game — but beware a
Wrong turning returns you to your starting place
and to progress you must retrace your path
correctly.

* Memory Tune allows you to program the Adam
with up to 30 notes and patterns on the 4x4
display and replay your tune as many times as you
wish. A tune book with 30 tunes to play is
included. ‘

* All the games include visual display on the
playing board and sound effects.

GRANSTAND ADAM £19.95

RING LANGUAGE
TRANSLATOR

Vocabulary of 1500 words/module.
Modules available:
German, French, Italian, English

Translator £149.95
Modules £18.95 each

FAIRCHILD GRANDSTAND VIDEO
GAME £74.99

19 Cartridges available £11.95

| g} CLOCK
————— RADIO
3 waveband radio alarm clock. Green display.

£19.95

DOBDTUDOQ WS

LEXICON
LK3000

20000 GER
(22 N R X xR R3]

Rechargeable power pack language translator for
English, Spanish, French, German, Italian and
Greek.

6 Language module included. £158.70

STOP AUTO THEFT

Easy to install electronic lock prevenis thieves
from stealing your car! Only you can start the
engine with your private 4-digit code!
NO SPECIAL TOOLS!

NO DRILLING! STEAL STOPPER £29.95

INSTALLS IN

MINUTES!

11.800 possible
codes provide great
safety
Turn off for car
washes, parking, etc.
State-of-the-artelec-
tronics
Easily hidden from
view
CAR CANNOT BE
STARTED BY CUT-
TING CABLES,
CROSSING WIRES,
etc.

£29.95

# Portable oscilloscope SC110

s |
: .
SINGLAIR w

TEST GEAR "y,

Frequency to 10 MHz
Sensitivity 50v-10mv per division
Timebase from 0.14 secs to .5 secs per
division Weighs only 1ib 1202

£159.85

Resolution to . 1Hz @® DM 235 £52.95
Sensitivity to 10mV ® DM 350 £74.00
Range 20Hz 1o 200MHz @ DM 450 £107.00

® DFM 200

SCOPES
® Elmac 4810 £143.70

® 5meg 3106C £159.85
NEW! 15 meg 58105 CR £211.00

RADIO/GAS LIGHTER

RADIO SPECIFICATIONS
Power Source: DC 1.5V
Cne "AA" size UM-3)
battery

Frequency Range: AM
b 525-1605 KHz.

i:} Transistors: 6 transistors
Speaker: 5cm

Power Qutput: B0mw

£8.95

Voice Chess Challenger
Chess Challeriger 7 . £88.00
Computer Backgammon
Computer Bridge

COMPUTER BOARD GAMES

£229.90

SAE for price
£275.00

ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%in
£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 25p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
Connectors (5) 4 Lead and 3 Lead and
Pads (6) DILS (7) BENDS 90" and 130
(8) 8—~10—12 T.0.5. Cans (9) Edge
Connectors-0.15 (10) Edge Connectors
0.1 (11) Lines0.02 {12) Bends 0.02 (13)
Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording. Over
250 symbols, signs and words. Also
available in reverse for perspex, etc
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.

GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES

Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Ysin kit or 'ain kit. £1
complete. State size.

All orders dispatched promptly.
All post paid

Shop and Trade enquiries welcome
Special Transfers made to order
E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT.ETI 1

46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

KRAMER & CO.

Access ¥ . Visa : M,

9 October Place, Holders Hill Road
London NW4 1EJ. Telex: 888941
attn. Kramer k7. Tel: 01-203 2473

Mait order only Callers by appoiniment

CALCULATORS

INCLUSIVE PRICES!

TEXAS INSTRUMENTS

T125 Lc.d. sci/stats £19.95
T142" 32 step prog. L £41.95
T144 Lc.d. sci/stats £19.95
T145" slide rule functions 5 £21.95
T150 L.c.d. sci/stats . £22.95
T153 L.c.d. 32 step prog £24.95
TIPROGRAMMER® . ... ... ... .0. £41.95
T157° 50 step prog . £25.95
T158" 480, step prog . £64.95
T158C" above with prog retention £79.95
T159° 960 step piog £169.95
T158/59 ACCESSJRES

PC100C printer cradle £142.95
MATH /UTILITIES Library £22.95
MARINE NAVIGATION Library £22.95
APPLIED STATS Library £22.95
ELECTRICAL ENGINEERING Library £22.95
LEISURE Library £32.95

“including adaptor/ charger
ELECTRONIC LEARNING AIDS

LITTLE PROFESSOR £12.95
DATAMAN £17.95
SPELLING B £16.95
CASIO MATH PET £19.95
CASIO
HQ21 Lc.d with time £10.95
' AQ2000 L.c.d. alarm/stop/ date £23.95
MELODY 80 L.c.d. musical alarm £23.95
FX310 L.c.d. 50 function sci £16.95
FX510 L.c.d. 10 digit sci £18.95
FX2600 L.c.d. 10 digit sct £18.95
FX3200 L.c.d. 3100 update £20.95
FXB000 L.c.d. above plus time £28.95
FX5000 L.c.d. scientific £27.95
EXS000EP Saentitic printer £129.95
FX202P Saentitic £35.95
FX501PL.c.d. 128 step prog £46.95
FX502P L.c.d. 256 step prog £64 .95
FA1 Adaptor to cassette for 501 /502 €21.95
OFFICE EQUIPMENT
1BICO 10 digi print & displiay £87 95
IBICO 12 digit print & display £99.95
PHILIPS 0185 POCKET MEMO £59 .95
TELEPHONE ANSWERING MACHINES £169 95

ALL PRICES INCLUDING POST, PACKING & VAT @

Full range of TEXAS, CAS10 and SHARP calculatoss and
accessories, plus PHILIPS dictation equipment supplied
at lowest prices
‘CALCULATOR SALES & SERVICE
Arrow Works, Arrow Road, Redditch B98 8NN
Tel: Redditch (0517) 4310y
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Coclesneed Electronicsy

PO BOX 23, 34 SEAFIELD ROAD, COPNOR, PORTSMOUTH P03 58J
ELECTRONIC MAIL ORDER SPECIALISTS
New, Full Spec. Devices

LED WRISTWATCH 1.C, Super value i C.1n 24 pin ‘legless flatpack’ style package for maximum
space saving. With data. A snip at only 99p. Cat. No. 208
N 0.1 LED WRISTWATCH DISPLAY. Also in a legless flatpack’ style package, this display
matches the wnistwatch | C shown above. With data. Only 89p. Cat. No. 209.
wirk e CASH SAVER ##+aw Purchase one each of catalogue numbers 208 AND 209 for only £1.50.
POLARIZING FILTER MATERIAL 0.006" thick plastic film. Any size cut — even 1 sq. inch. Max.
width 19", any length. Only 2p per sq. inch Cat. No. 701.
BRIGHT ORANGE DISPLAY 9 digit. 7 segment gas discharge display. 0.25* high digits. With
- data 75p. Cat No 310.
DMM CHIP MM 5530 dvm chip. Builds into high accuracy dvm or panel meter. Requires additional
arcuitry. Supplied with data and circuit. Only £3.95. Cat No. 404,
MINI 8 DIGIT LED DISPLAY 6 digit 7 segment display from Texas Common cathode,
multiplexed, with 0.1'* digits. £1.00. Cat. No. 306.
MMSE314 CLOCK CHIP A super value digital clock chip for only £1.99. With data. Cat. No. 207
4 DIGIT LCD A high contrast. easy to solder disptay with four 0.5 high non-multiplexed digts.
£8.95 sach with data. Cat. No. 206
DIGITAL ALRM CLOCK MODULE Complete with giant 0.84 LED display. Add transformer and
switches for complete clock. With data only £6.50. Cat. No. 205.
GIANT LED DISPLAY Common cathode, non-multiplexed super 4 digit LED clock display Lots of
- other uses too Only £3.95 each. Cat No 204.
WRISTWATCH LCD's A high contrast 3% digit wnstwatch LCD with centre colon. Supphied with
polanzers and data. Only £1.00. Cat. No 202
MEMORIES MM2102 static 1024 bit memories. A sip at 99p each With data sheet. Cat. No.

Top of all systems
tested by mdependenl
natienal authonty

20 KEY KEYBOARDS Calculator keyboards. excellent key action. 20 keys per board. 2 keyboards
> for £1.00.Cat No 101.

10 HYBRID CIRCUITS 8 resistors and 8 capacitors built into sach hybrid circunt. Ideal values for

o cireuits. for minimizing PCB space. 10 Hybnds for 50p. Cat No.

25 germanium diodes 80p. 10 switching diodes 35p. Mini shder switches (2 pole change-cver) 18p
each. Momentary switches {spring loaded) with 1 n 0. contact 15p each. Mono jack sockets 23p
each Stereo jack sockets 25p each. Shde control knobs (state colour) 12p each Rotary control knobs
{push-on}. Black with coioured cap (state colour) 20p each.

Untested Items
REJECT CALCULATORS Production line rejects. Yields lots of goodies when strpped down (not
| much wrong with some we tested) Only £2.80 each. Cat. No 104,

O

high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor- |
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but itis now available in qualhty kit form to fit all
vehicles with coil igmition up to 8 cylinders

LED DISPLAYS (Untested — no guarantees) 10 seven segment LED displays 0 127' digits
common cathode. 10 for £1.00. Cat. No. 311.

Postage and Packing pleass sdd 38p
(Oversess orders add 90p )
Satistaction guarenteed or retum for repiacement or refund
Send madium sized S.A.E. for your free copy of our new Autumn Catalogue (Issue No. 6)

CODESPEED'S DESIGN, DEVELOPMENT AND PRODUCTION TEAMS ARE ALSO AT
YOUR SERVICE FOR QUANTITY/BATCH PRODUCTION.

Avmewewwuwuuwn
SOUTH WALES

FOR TTL, CMOS, LINEARS, DIS-
CRETES, PASSIVES, HARDWARE,
TOOLS, CASES, TRANSFORMERS,
ETC. CLOCKS, LEKTROKIT, BREAD-
BOARDING AND VERO DEALERS

BOOKS BY NATIONAL, IOR, BABANI
SPECIAL OFFER FOR CHRISTMAS. ALL BRAND NEW. FULL

V 4V 4V 4V 4V 4V 4V 4V 4 4 4

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit (special selection) electronic variable dwell
circuit (maximises spark energy at all speeds): pulse processor
{overcomes contact breaker probiems). Coif governor (protects coif}
Long burn output. Negative earth only. Compatible with all rev counters

C300. In1t's ready built form {C3000) it came top of all systems tested
by anindependent national authority July ' 79. A high energy
capacitive discharge igmtion incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor. pulse processor
circuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatibie with
most rev. counters. {Low cost adaptors available for rare cases
Appiication hst enclosed with each kit Note' Vetucles with Smiths
Jaegerrev counters code RVi on dial will require adaptor type TCI§
What's in the kits. Surefire’s own precision anodised aluminium
extruded case. P.C. mounted security changeover switch. static

timing light. Special selection Motorola semi-conductors Capacitors,

SPEC. resistors etc. selected after 5 years experience Glass fibre pcb, solder,
DIL SOCKETS—GOLD PLATE complete down to last washe\r/ . ?
8pin ... ... 9p 24pin ... ... 24p Fully illustrated comprehensive instructions
14pin ........ .. 11p 28pin ... 27p and full technical back up service
16pin ... .... 12p 40pin ... ... ... 32p
18pin  ........ 15.5p 4013CMOS ... ... 24p
22pin L. 21p 7401TTL .. ... .. 7.5p

THYRISTOR 1A, 200V MADE BY ITT, TYPE CRS 1/ 20AF 30p.
BRIDGE RECTIFIER BY MOTOROLA 1.5a, 50v 28p.

20 ohm LIN-POT BY AB (+ 1) 20p, (+10) 19p.

100k LIN MOULDED TRACK (+ 1) 65p, (+10) 50p.

RELAY 4 POLE C/0, 12v COIL, £1.00.

20mm Q/B FUSES 150mA, 500mA, 4a, 5a, 50p for 10.
GLASS ENCAPSULATED REED SWITCHES £1 for 10. :

DIGITAL METERS TYPE DM235 SINCLAIR MULTIMETER | | BM——————"—"—"——"~-— =L\ T T T e BT o
£58. Suretron Systems {(UK) Ltd.
PDM 35 SINCLAIR MULTIMETER £34.99. Piccadilly Place, London Rd., Bath BA16PW. Tel: Bath (0225) 23194
TFM 200 SINCLAIR FREQUENCY METER £53.

TMK 500 £33 LT22 £15.10 pame
TMK 500 TUB €41  KRT 101 £7 Add
CASE FOR ABOVE £8 o
ALL PRICES VAT INCLUSIVE : PLEASE ADD 25p PACKAGE
AND POST Phaone order with Access Barclaycard Quantity
SEND YOUR ORDERS TO: VAT and P & P inc required
STEVE’S ELECTRON ICS - ES200: Neg == [£1395 £11.95 fiiifif?;‘;
15/17 THE BALCONY, CASTLE ARCADE C300: Pos = |fI#35 f£15.5
CARD(;:F\-”(;H 2BU TEL: (0222) 41905 C300. Neg = [£I1#85 f£15.95 Chy No
IT US AT THE SHOP— . £3.90
OPEN TUESDAY TO SATURDAY 9:5.30  FRIDAY 12.30.7 Tocho Adapt. 10 3
Mail and Official Orders Accepted ‘ﬁ{
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How do we do it? Next month at great expense
to life, limb and sanity we hope to present you,
the loyal readers, with an issue yet to be
surpassed in the history of magazine publis-
hing. Extravagant claims? We think not, just
feast your eyes on this little lot.

RADIO CONTROL

Do-it-yourself radio control systems always tend
to be less attractive to build when confronted
with hundreds of components, so for everyone
that has ever promised themselves a system HE
proudly present a Multi-Function digital R/C
system using the latest ‘dedicated’ state-of-
the-art ICs in both the decoder and encoder to
make this system possibly the easiest and
cheapest system yet published anywhere!

KIT REVIEW

b TR

B & b TS

f g

s U s o”
u” o

Next month in conjunction with the Radio
Control project we are reviewing a new servo
kit. This easy to build kit is ideal for use in our
project car and will not leave you broke. Before
you start though it would be as well to arm
yourself with a fine-point soldering iron and a
new pair of glasses as this kit calls for some
pretty accurate soldering.

Hobby

lectronics

MINIATURE TV SUR-

For people with very small eyes from people
with very small brains {no offence meant) we
have great pleasure in presenting this review of
all of the latest titchy tellies on sale at the
moment, from the miniscule Sinclair to the
somewhat larger offerings from our Oriental
cousins. We have drawn a limit at anything
exceeding a screen size of five inches, you
would be surprised what you can cram in such a
small box, one model combines a TV with a
FM/AM radio cassette recorder. The kitchen
sink is an optional extra.

CMOS SPECIAL

53 8 > sopansns o5 AGS amd EHHCS seamctons s

Next month we present another in our very
popular series highlighting a particular com-
ponent or device. This time it's the turn of the
CMOS IC. As usual we show lots of practical,
buildable circuits with the accent on the func-
tional and novel side of our hobby.

CROSSHATCH
GENERATOR

To make this something of a TV special we have
decided to include in this month’s projects one
of the most useful pieces of test gear available
to the TV engineer. It will produce a grid pattern
onto the screen of a TV set, this is particularly
useful if you happen to be setting up the
convergence on a colour set or the picture size
and shape on a black and white set.

If you're very clever it can also be used as a’
TV game, how does multi-layer noughts and
crosses sound?

SPACELAB

Look out for a major feature on one of the
proposed payloads for the Shuttle, this new
orbiting laboratory will enable scientists, rather
than astronauts, to carry out their experiments
in a near-Earth environment.

DIGITAL DICE

Groan, not another dice project, but wait, our
researches have shown that dice projects are
amongst the most popular electronic systems to
build. Why? Simply because they are easy to
build, ideal for a newcomer to electronics, easy
to understand, and they work. They actually do
something. Our project next month uses a
rather novel circuit that will be of interest to
beginners and ‘old hands’ alike.

The January issue will be on sale December 14th

Thetems mentioned here are those planned but circumstances may attect the actual contents
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8K ON BOARD MEMORY!

5K RAM. 3K ROM or 4K RAM, 4K ROM ({link
selectable). Kit supplied with 3K RAM, 3K ROM
System expandable for up to 32K memory.

2 KEYBOARDS!

56 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of
machine code.

GRAPHICS!
64 character graphics option — includes
transistor symbols| Only £18.20 extra!

MEMORY MAPPED

high resolution VDU circuitry using discrete
TTL for extra flexibility Has its own 2K
memory to give 32 lines for 64 characters.

KANSAS CITY

low error rate tape interface.

1979.

Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc.

PSI COMP 80 Memory Expansion Sys-
tem

Expansion up to 32K all inside the computer’s own cabinet!

By caretfully thought out engineering a mother board with butfers and its
own power supply {powered by the computer’s transformer) enables up to
3 8K RAM or 8K ROM boards to be fitted neatly inside the computer
cabinet. Connections to the mother board from the main board expansion
socket is made via a ribbon cable

. Fibre glass double sided plated through hole

S TR P.C.B. 87" x 3.0" set of all components
including all brackets, fixing parts and ribbon

cable with socket to connect to expansion plug

£39.90

8K Static Fnbre glass doubie sided plated through hole
RAM board PCB.56"x4.8" €12.50
Set of components including IC sockets, plug
and socket but excluding RAMs £€11.20
2114L RAM (16 required) £5.00
Complete set of board, components, 16 RAMS
£89.50
8K Fibre glass double sided plated through hole
ROM board P.C.B. 5.6 x4.8" €12.40
Set of components including IC sockets, plug
and socket but excluding ROMs £10.70
2708 ROM (B required) .. £8.00

Comptete set of board, components, 8 ROMs
. £78.50

Floppy Disk, PROM programmer and printer interface coming shortly!

Value Added Tax not included in prices

PRICE STABILITY: Order with confidence. lrrespective of any price
changes we will honour all prices in this advertisement until February 28th
1980, if this month’s advertiserrent is mentioned with your order. Errors
and VAT rate changes excluded.

EXPORT ORDERS: No VAT, Postage charged at actual cost plus 50p
handling and decumentation

U.K. ORDERS: Subsequent to 15% surcharge for VAT". No charge is
made for carriage. “Or current rate if changed

SECURICOR DELIVERY: For this optional service (U.K. mainiand only)
add £2.50 (VAT inclusive} per kit.

E ettt

|

UK Carriage FREE

«:.....*:.

2 MICROPROCESSORS

280 the powerful CPU with 188 instruction, including
all 78 of the 8080, controls the MM57 108 number
cruncher. Functions include + ‘. /. squares,
roots, logs, sxponenuzg trig functions, inverses etc.

Range 109910 9x19°% 108 figures plus 2 exponent
digits.
EFFICIENT OPERATION

Why waste valuabie memory on sub routines for
numeric processing? The number cruncher handles

everything internally!

RESIDENT BASIC

with extended mathematical capability. Only
2K memory used but more powerful than
most 8K Basics!

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PCB

COMPLETE KIT

IS NOW ONLY

£249 + var

Cabinet size 19.0" X 15.7' X 3.3'*. Television by courtesy of Rumblelows Lid., price £568.62 Kit also available as separate packs

e.g. PCB, Keyboards, Cabinet, etc

PS| Comp 80. Z80 Based powerful scientific computer
Design as published in Wireless World, April-September,

The kit for this outstandingly practical design by John Adams published in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through-hole printed circuit board. 2
keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K

e
b
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POWERTRAN COMPUTERS

(a division of POWERTRAN ELECTRONICS)

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER HANTS SP10 3NM (0264) 64455
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24 TUNE DOOR CHIMES

DOOR TUNES £17.13 + VAT
Waddington's Videamaster anngunce a doorbell that doesn't
go Brrringgg, Ding Dong or Bzzm. Instead it plays 24
ditferent classical and popuiar tunes. It will play the tune
you select for your mood, the season or the visitor you are
expecting to call. Door tunes is not only great fun and @
wanderful ice breaker, but is also very functonally and
beawtully designed to enhance your home. There |s
hing for Christmas, for your ©
visitors o your relanons fram the states, and even
samething for the Cueen. Door wnes is easy to install and
has separaie contrals for volume, tone and 1empo.

PROGRAMMABLE £29.50 + VAT,
COLOUR CARTR{OGE T.V. GAME.

The TV game can be compared to an audin cassene deck
and is programmed 19 play a muhtitude of different games
in COLOUR. using various plug-in cartridges. At long fast a
TV game is availBble which wil keep pace with improving
technology by allowing you to extend your library of games
with the purchase of additional carrdges as new games
are developed. Each canridge contains up to ten difterent
action games and the lirst cartridge cantainng ten spons
games 1s included free with the console. Other canridges
are currently available to enable you to play such games as
Grand Prix Motor Racing, Super Wipeout and Stuni Rider
Further cartridges are to be released later this year,
induding Tank Batile, Hunt the Sub and Targer. The
console comes complete with two removable joystick
player comrols to enable you to move i al four directions
{upidowninight/lefr) and buit into these joystick controls are
ball serve and target fire buttons. Other features wnclude
several difficulty option switches, automatc on screen
thgital scoring ang -colour coding on scores and balls.
Uifelike sounds are transmitted theough the TV's speaker,
simuiating the actual game being played

Manuf d b Waddington's  Vid and

quaranteed for one year

CHESS COMPUTERS

STAR CHESS - £55.09 + VAT,
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV to display the board and pieces. Star
Chess is a new absorbing game for two players, which will
interest and excite alf ages The unit plugs into the aesial
socket of your TV set and displays the board and pieces in
{ult colour lor biack and whiet on your TV screen. Based on
the moves of chess. |t adds even more excitement and
interest 1o the game. For those who have never played,
Star Chess 1s @ novel ntroduction 1o the classic game of
chess. For the experienced chess player, there are whole
new dimensions of unprediciabulty and chance added to
the sirategy of the game Not only can pieces be 1aken in
conventional chess type moves, but each piece can also
exchange rocker fire with its opponems. The unit comes
complete with 3 free 18V mains adaptor, full mstructons
and twe've months guarantee

CHESS CHALLENGER - £85.65 + VAT
PLAY CHESS AGAINST THE COMPUTER.

The stylish, compact, portabte consote can be set 10 play at
seven different levels of abiity from begmner to expen
inclucing"Mate m two"and “Chess by mail”. The computer
will only make responses which obey international chess
rules. Castling, on passant, and promoting 3 pawn are all
included as pan of the compuier’s programme. It 15
possibie ta enter any given problem from magazines or
newspapers or aliernatively establish your own board
postion and watch the computer react The posiions of ail
pieces can be venfied by using the computar memory recal|
tuton

Pnce udes unn with wood gramed housing. and
Staunton design chess pieces Computer plays black ar
white and agans! nseit and comes comipiete with a mans
adaptor and 12 months guaramee

THER CHESS COMPUTERS N OUR RANGE {NCLUDE
CHESS CHAMPION — 6 LEVELS £47.38 + VAT,
CHESS CHALLENGER — 10 LEVELS — £138.70
+ VAT,

BORIS — MULTI-LEVEL TALKING OISPLAY
£163.04 + VAT.

CHECKER CHALLENGER 2 LEVELS £43.00 + VAT

4 LEVELS £78.00 + VAT
The draughts computer enables you to sharpen your skills,
improve your game and play whenever you wani The

omputer incorpbrates a sopl histicaied, rehable, decison
makin brain. {1 fevel of
inki with 1 counter

moves Uke a skdled human opponent. You can select
oftence or defence and change playing difhiculty levels at
any ume. Positions can be verified by compuier memory
ecall Machine does not permut ifegal moves and can solve
set problems iputer romes complete with instructions
mains adapator and twelve months quarantee

NON-PROGRAMMABLE TV GAMES

openings. 3 end games, 28 chess problems and 2 master
games

DRAUGHTS COMPUTERS

o
EXTRA CARTRIOGES

ROAD RACE — fB.87 + VAT.

Grand Prix motor racing with gear changes, crish noises
SUPER WIPEOUT - £3.17 + VAT,

10 different games of biasting absiacles off the screen
STUNT RIOER - £12.16 + VAT.

Muotorcycle speed trials, .i:mpmg obstacles, leaping various
rows of up 1o 24 byses etc.

6 Game — COLOURSCORE 1l — £1350 + VAT,
10 Game COLOUR SPORTSWORLD £22.50 + VAT.

ELECTRONIC CHESS BOARD TUTOR

£17.17 + VAT

A special butk purchase of these amazing chess teaching
machines enables us to offer them at only £19.75 less 1han
hait recommended retait price. The electronic chess 1o is
a simple battery opersted maching that can actually teach
anyone 10 play chess and improve their game night up to
championship level, This machine is not anly for total
Beginners but aiso for established piayers wanting 10 play
bewer chess Uni contains ihe efectronic chessboard with
32 chess pieces. a 64 page explanatory booklel and a ses of
32 progressve programme cards ncluding 6 beginners
caids, 16 check maie positions, 9 miniature games, 5

PLAY DRAUGHTS/CHECKERS AGAINST THE COMPUTER

FOR FREE BROCHURES — SEND S.AE Y

FREE llusirated brochures and seviews on TV and chess games please send a stamped addressed envelope, and state
which pamculm games you require miormation
s daily -~ open from Sa
order by (elephone please qucte your name address and Access:Barclaycard number
Postage and Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept. ET1 102 Bellegrove Road,
QVelhng, Kent DA16 300. Tel: 01-303 8145 (Day) 01-850 8652 (Eveningsl

Catiars w o

op in Welhng  de

elcome ar gur

JWpr Mon Sat (Sant Tpm Wed!

AUDIO AND T
TEST EQUIPMENT =

GENTRE

Telephone your order with Access and Barclaycards
or send cheque with order.

INCLUDE VAT

LONDON'S TEST GEAR CENTRE

OPEN 6 DAYS A WEEK 9 am-6 pm
SCOPES — (UK P/P £1.50 ea.)

HM307 3 10MHz single beam 170.00 -

HM312 .8 20MHz dual trace 287.00

HMA412 4 20N Hz dual trace sweep defay 402.50 FREQUENCY

Super 6 10MHz single beam 166.00 COUNTERS

Super 10 10MHz dual trace 239.00

14D15 Scope x 15MHz dual trace 325.00 MAX 50 50MH2 Sdngn

4D 2S. Scope x 25MHz dual trace 414.00 pocket counter

PROBES x 1x10 14.50x 10 9.95 x 1 7.96 MAX 100 100MHz 8 dlgn

SINCLAIR 10MHz Minicscope 159.85 portable counter 8.75
MAX 550 550MHz 6 dlgnl
pocket counter 106.0C

DIGITAL MULTIMETER
DM 235 Sinclair portable 3% LED . 52.95 500 lsﬂa(z Presca‘beorolordo o
PDM35 Sinclair Pocket 3% digt LED . . . T e Tt
DM350 Sinciair 3% digit 7445 Sinclair 200MHz
DMA450 Sinclair 4% digit with 1D amp range 106.45 Pocket Counter 8 digit 53.00

{30Kv Probes 19.00. Mains adaptors 4.00. DM carrycase 8.95) OPTO7000 7 digit, 500MHz

M1200 Bench Portable 3% digit LED. Resolution 1uA/0.1mv/ Portable 1HZ RES with
0.010hm ° 67.50 | N/CADS L2095
935 Data Precision 3% digit hand-held LCD 2 amp AC/DC . 113.85

198. Low cost 3% digit general purpose LCD 52.95

197. Pocket Low cost 3% digit LCD . . . . 39.95

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Multi-Range tnstruments featuring AC/DC volts. DC current. Resistance Ranges all with mirror scales
except T1/1T-2/T12/TM3A (TM3 AC volts only). some with AC current. etc

TM 11 incredible 120 Range Electronic Multi-meter 158.00
TM38 large scale AC Micro voltmeter 3MHz =>4 Megohm 151.75
TM3A AC Micro voltmeter 3MHz > 4 Megohm 139.50
360TR 100k / volt 23 Range (plus transistor checker). Large scale 38.95
PROE 20k /volt 26 Range. Large scale 29.95
7081 50k/volt 36 Range Multi-meter 22.95
TrK 500 30k /volt 22 Range Muhi-meter (plus Continuity Buzzer) 22.95
680R 20k / voit 52 Range Pocket Muhi-meter 36.75
7200 20k / volt 22 Range Double M uti-meter 17.95
MicroBO 20k / voit 28 Range Pocket Multi-meter 19.10
RE132m/171-2 20k/volt 16 Range Popular M uiti-meter 11.95
LT22 20k /volt 19 Range Pocket Multi-meter 14.50
LT10% ik/volt 12 Range Pocket Multi meter 6.95
RE142m 20k /volt 17 Range Multi-meter 13.50
RE152m 20k / volt 19 Range Multi-meter plus transistor check 18.95
AT205 50k / volt 21 Range Multi-meter 26.95
TR202 20K /voit 23 Ranges/ Transistor Checker / Checker / Continuity Checker 19.95

AVO 83 and a large range of rapiscement tests teads in stock

GENERAL EQUIPMENT

GENERATORS
SE250 Signal Injector 5.15 TG 152 Series 3Hz 300kHz 5 Ranges
TE7 Signal Traces AF/RF $.95 TG152D 86.25
SWRS50 SWR/Power Meter 19.50 TG152Dm (with meter) 107.50
3018. 6 Range Sound Level meter 22.95 TG 200 Seres RC Oscillators Sine / Square output.
DC25kV 100 Meg HV Probe 11.95 1Hz-1MHz 12 Ranges
DRS$10 36 Value Resis. Box 3.95 TG200D 113.95
RP124 0/24v0/1 Amp P/$ Stabilised TG 200D0m {with meter) 139.50
Single Meter 42.00 TG 200Dmp (meter & fine congrol} 145.90
RP230N 0/30v0/1 Amp. P/S Twin 4001 Digital Pulse Generator 0 5Hz-5MHz
Meters 85.00 105.00
TR1000 Transistor checker in/outcircuit 11.95 2001 Function Generator-Sine/Square/
MOD863 Signal injector 8.65 Tnangle/TTL 86.00
LB1 Transistor / Diode Checker 21.50 $G2030 {RF} 6 bands 250KHz-300MHz 49.95
3101 Ciamp Meter 0/1 K ohm. 07150/ AG761 (Audio) sine 19Hz-220Hz square 19Hz-
3007600 AC Voits B/ 300 Amp 36.95 100KHz 61.00
SWR9 SWR & FS Meter 10.50 ARF300 (RF-Audio) 18Hz-200MHz 78.50
SWR10 SWR Mater 12.50
MS319 2x100 Walt Audio Watt Meter . 13.95 PROTD BOARD IN STOCK ]
*500V Megohmeter 500 Megohms 51.00 KITS PR 6 9.20, PR 100 11.80.
"2 ¥z Amp Variable Transformer 21.95 SEPARATES EXP300 5.75, EXP600
6.30, QT7B 1.30, EXP4B 2.30. |

DRILLS AND DRILL KITS
9 and 12 volt Operated. %'’ max.

LOGIC PROBES AND
MONITORS

SMALL DRILL with collets 6.85
MEDIUM DRELL with 3 collets 9.90 LT2000 Economy Probe. 10MHz 11.95
SMALL DRILL with 20 drills, atc 16.95 LM 1 Monitor 33.00
SMALL DRILL with 6 P/C drills 12.95 LP1 Probe 10MHz 35.50
MEDIUM DRILL with 20 drills, etc 16.95 LP2 1.5MHz 20.50
MAINS Eliminators 9.95 16-pin IC test clip . ... 1.95
VARIABLE Speed 13.95 =
12 volt v'* Heavy Duty Drill 12.50 PIEZO HORN

TV SOUND . TWEETERS
High quality TV sound from your Hi-Fi. | i”d"’o‘n?o pratisfench Nz BT
Simply plug irto aerial socket of your FM i (LRl oo=eeecs " 6.50
tuner. 6.50 (UK P&P 50p}) Midrange Flared Horns 9.95

(P/P20p per 1 ar 2. 30p per 3 10 5)

As reviewed by ‘Popular Hi-Fi'. July *79

SPECIAL OFFER

BEC 10+ 10 watt Tuner/Amplitier.

Mw/LW/SW/Sterea FN. Supplied

as fwo easy lo cannect umits.
£24.95 PP £

WE SELL
Kef, Seas. Audax. Fane.
Goodmans, Motarola
Peertess
Speakers / Kits, etc.
Also lrons, Toois, etc.

CALL IN AND SEE FOR YOURSELF

'TM” © TMK500

RICES CORRECT AT

AUDID El[l:lllllNIl:S

301 EDGWARE RD., LONDON W2 1BN
01-724-3564. OPEN 9-6, MON—SAT.

CATALOGUE

ND STAMPED
S 11200 UK

ADDR[SSED ENVELOPE
NMIN
OUR COPV NOW

FON ¥

ALSO AT 248 TOTTENHAM COURT ROAD, W 1
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Now, the complete MK 14 micro-computer

system from Science of Cambridge

VDU MODULE. £33.75 |
(£26.85 without character generator) inc. p & p.
Display up to 'K memory (32 lines x 16

chars, with character generator; or 4096

spot positions in graphics mode) on UHF
domestic TV, Eurocard-sized module includes
UHF modulator, runs on single 5 V supply.
Complete ascti upper-case character setcan be
mined with graphics.

CASSETTE INTERFACE MODULE.
£7.25,inc.p & p.

Store and retrieve programs on any cassclie
recorder. Use for seral transmission down
single hne atup to H0 baud teletvpe~speed
e.g.over telephone hine, and to comiaunicate
between two or more MK He

POWER SUPPLY. £6.10 inc.p & p.
Delivers 8V a1 600 mA from 220/240 V mains -
sutticient to drive all modules shown here
simultancously. Sealed plastic case, BS-approved.

—

w

-4

g 34
f

T

PROM PROGRAMMER.

£11.85inc.p & p.

Use to transier vour own program devclopad

and debugged on the MK 1 RAM 1o PROM
745571 woreplace SCIOS monttor for
special applications, c.g. model ratlway

control. Software aliows editing and venitving

MK 14 MICROCOMPUTERKIT

£46.55inc.p & p. 7
Widely-reviewed microcomputer kit with
hexadecimal kevboard, display, 8 x 512-byvte
PROM, 256-byte RAM, and optional
16-lines [/0 plus further 128 bytes of RAM.
Supplicd with free manual to cover To order, complete coupon and post to Science of Cambridge
operations of all types - from games to Return as received within 14 davs for full monev retund if not completely satisfied
basic maths to electronics design. Manual e — — e — — — — —— —— — — e — — —
contains programs plus instructions for r:o: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.

creating valuable personal programs. Also

asuperb education and training aid - an | Please send me: ‘ ) L l
ideal introduction to computer technology. OMK 14 standard kit @ £46.35. OCassette interface modulc‘ a [725

Designed for fast, easy assembly: suppliea I OExtraRAM «# f4.14perparr OPROM programmer @ [£11.85 |

with step-by-step instructions. CORAM /O device o £B.97. [1Powersupply @ [6.10
| OVDU module inciuding character O TFull technical details of the MK 1} I

- generator « [33.75. System, with order form.
Clence O I All prices include p+pand VAL. |
C b 'd Ltd I Ienclosecheque/MO/POtor L total . |
al I I rl ge | Name _ I I

6 Kings Parade, Cambridge, CAMBS., CB2 1SN, I Address (please print L I
Tel: 0223 311488.
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High Quality Electronic Musical In-
struments under the personal supervi-
sion of Specialist Designer A. J.
BOOTHMAN.

JOANNA 72 & 88 PIANOS
Six and 7% Octave Electronic Pianos with
unique Touch Sensitive Action as used in
the P. E. JOANNA, which electronically
simulates piano key inertia a feature
not -available in any other design. Build
this widely acclaimed professional instru-
ment, for either Domestic or Stage use,
from our 1op quality Compinent kits

SIX OCTAVES — £184

7' OCTAVES - £209

P.E. STRING ENSEMBLE
The versatile String Synthesizer with a
fantastic sound at an economic price. Split
Keyboard facility with a range of impress-
ive voices

COMPKNENT KIT — £164

Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the above Kits.

P.A'’s
CABINETS

Units can be supplied to add to the
Component Kits. including Domestic or
Stage Cabinets and portable ubular legs

SPEAKERS —

CLEF PRODUCTS (ELECTRONICS) LIMITED

16 Mayfield Road, Bramhall, Cheshire SK7 1JU. 061 439 3297

SUB-KITS
Reduce the cash outlay during the
building process — details in the lists.

KEYBOARDS

We believe that we have located the best
manufacturer of square front Keyboards,
as used in our Kis, and can also supply
Keyswitch hardware including the in-
dustry standard soft plated contact
springs.

43 NOTE cCc £23.80

73 NoTE FF £37.00

88 NOTE AC £45.00

All Keyboards are easily cut to provide
your required length and compass. Quan-
tity enquiries welcome

NEW KITS

This space reserved for December release
of Electronic Rotor! (See us at BREAD-
BOARD "79).

BUILDING SERVICE

We are specialists in Electronic Piano
Manufacture and can build your Piano for
you — see lists.

DEMONSTRATION CASS-
ETTES

Please specify Ensemble or Piano at
£1.50 each for ten minute content. Cost
may be deducted from subsequent orders.

INFORMATION

Please send S.A.E. quoting items of
interest. Tetlephone BARCLAYCARD
orders can be accepted. all prices include
V.A.T. cafriage & Insurance.

VISITS
Are welcome by appointment, otherwise
Mal Order Only

EXPORT
Enquiries welcome — in Australia please
contact JAYCAR {Sydney).

(Dept.

ETY)

DISPLA

Each unit has 4 channels (rated 8t 1KW at 240V
per channel) which switch lamps to provide
Ity or by an

q g 3
optional opto-isolated audio input

DL10COK
This kit features a b1
directional sequence. sﬁeed
of sequence and frequency
of direction change being
vanable by means of poten-
tiometers. incorporates
master dimming controt
£14.60

DLZ1000K

A tower cost version of the
above, featuring unidirec-
tional channel sequence
with speed variable by
means of a preset pot Out-
puts switched onlfy at mains
zero crossing points 1o
reduce radio interference to
minlmum £8.00

Optional Opto Input (DLA1}
60n,

These KITS form uselul subsystems which may be
incorporated into larger designs or used alone.
KITS include PCB. short instructions ang .all
components
TEMPERATURE CONTROLLER/
THERMOSTAT. Uses LM3911 IC to sense
temperature (80”C. max.) and triac to switch
heater. 500W £3.20 1KW £3.50
SOLID STATE RELAY. ideal for switching
motors, lights. heaters. etc., from logic. Opto
isolated with zero voltage swuchmg Supplied
WITHOUT triac. Select the required triac from our
range £2.60
BAR/DOT DISPLAY. Displays an analogue
voltage on a linear 10-element LED display as a bar
or single dot. ldeal foy thermometers, level,
indicators, etc. May be stacked to obtaln 20 to
100 element displays. Requires 5-20V supply.
£4.75

RIiA

400V Plastic Case (Texas)
3A

49p 16A 90p
8A Slp 20A 165p
12A 10p 25A 180p
64 with trigger 80p
8A isolated tab 82p
Diac 18p
0 PO AR BR A D
D DU 2
ORD R O
v |

) [ U H
) A .
Ju UV = n

= Based on the ICL 7106
This kit contains a PCB
resistors, presets, capaci-
tors, diodes, IC and 0.5
liquid crystal dispIaY
Cemponents are 3lso inclded 1o
enable the ba3ic OV kil 1o be
modified lo 3 Digital Ther mometsr
using 2 single diode a3 the seasor.

£20.75 ::::nru 2 3mA IV Supply [PP3

) ) PLA

0.1". Red 9p 7185

02" hed 99 Bl OAT v
0.2", roen 12p XY A B |
0.2”. Yellow 12p =
Square Red. f
S(2.5:9mm 20p o
SPECIAL OFFER  DLBAT/DLBSO (pin compatiblx with

b b et

[pin compatibte with 14.704)
FCCAx . 7

250t 0.2 0L747/750 0.8° CA/CC  €1.80

Red £1.50

Green £2.00 * SPECIAL #1L74 Opto Isola-
ellow £2.00 tor asp

D A ) .

555 Tumer 21p

741 Op. Amp 18p

AY-5-1224 Clock  £2.60

AY-5-1230 Clock/ Timer £4.50
AY.5-1232 Clock/ Timer £4.50
ICL7106 D.V.M. {LCD Drive) £7.00
TDA1024 Zero Voitage Switch £1.20
LM10C Op Amp £2.99
LM3911 Thermometer £1.00

LM386 250mw Audic Amp
1M3B0 2w Audio Amp . 90p

LM382 Lo noise pre-amp £1.00
LM377 dual 2w Audio Amp £1.45
LM379 dual Audio Amp £3.50
TBA 800 5w Audio Amp £60p
TBA 810 7w Audio Amp 87

LM 1830 Flud detector £1 3&
1M2907 Frequéncy S 1o V converter . £1.55
LM 3909 LED Flasher 78p
MM74C915 7 seg to BCD converter 96p
MM74C911 4 digit display controller  £6.50
MM74C926 4 decade counter £4.50
LM7217 Dot/ Bar driver £2.40
ICM7217 Counter (C.A. LED Drive} £7.90
MM57610 . 80p
MMB57160 Stac Timer £5.95
S5668 Touchdimmer £2.60
$9268 Touchdimmer £4.85
2N1034E Timer £1.80

Il IC's supplied with data and circuit data
onl P "
D O
D ABO Op

MEN'S FIVE
FUNCTION
QUARTZ LCD

Hours, mins., secs.,
month.. date, auto
calendar. Quality metal
bracelet. Bmm thick.

£6.95

*

MEN’S
SLIMUNE 7mm
SOLAR DUAL
TIME ALARM
CHRONO WITH
MINERAL
GLASS £33.95

IR IR 2R 2R 202020204 R 4R 4

LADY’S
7-FUNCTION
ALARM

Ladies’ 7-function Alarm.
Min., sec., hr. Day, date,
month, backlight, 8mm
thick.

£14.95

Inc. VAT & P&P

A AR H AR AR

MEN'’S

ONOX X BB OXC RS XXX N OB N OX

OUTSTANDING
FEATURES:

DUAL TIME: Local time
always visible and you
can set and recall any
other time zone (such as
GMT). Also has a light for
night viewing
CALENDAR FUNC-
TIONS include the date
and. day in each time
zone
CHRONOGRAPH/
STOPWATCH displays
up to 12 hours. 59
minutes, 59.9 seconds

R AR AR AR AR AT AR AT AR AR R

L7 VIRONI

.0On command stopwatch
display freezes to show
intermediate (split/lap)
time while stopwatch b
continues to run. Can also %
switch to and from

timekeeping and stop- X
watch modes without
affecting either s opera-
non ‘
ALARM can be set to

any ume within a 24-hour ﬁ
period. At the designated
time. a pleasant, but
effective buzzer sounds to
remind or awaken you!

-3

DA

7-FUNCTION

Alarm. Hours. mins

secs. Month, date, day, 6
digits, 3 flags. pius con-
tinuous display of day
and date or seconds.
Back-light. 10Omm thick.

£11.95

Inc. VAT & P&P

LD

12 Little
London

Newport Street
\/\/C2 7\JJ 8?-437 4910

LADY’S
S-FUNCTION
WATCH

~ Gold/silver colour finish.

A ;_’,- Bmm thick.
g £12.95
» Inc. VAT & P&P

1202020 2 k-0 4 20 4 ¢

MEN’S ALARM
CHRONO

Hr., min_, sec.. day, date,
1/10 chronograph. lap
¢ time, alarm, 6 digits plus
day, 12/24 hour option.
Month date /date month
option. 10 mm thick

£18.95

Inc. VAT & P&P

ORI XX X XXX RN K X RN N N NN N XX XHEEX

120 2R 202020 40 -2 20 20 40

first-class post.

*ﬁﬁﬁ*#**ﬁﬁﬁﬁ****ﬁﬁ#ﬁﬁ*****ﬁ*ﬁﬁﬁﬁﬁ

AU
&AwCIA'CAQJ
L

—

R

LADY’S
5-FUNCTION
WATCH

Hours, mins., sec., day,
month, date, backlight.
8mm thick.

£9.95

Inc. VAT & P&P

'R 2 2

MEN'S
11-FUNCTION

6 digit. 11 functions
Hours, mins.. secs.. day,
date. day of week. 1/
100th, 1/10th. secs
10X secs.. mins. Split
and lap modes. Back-
light, auto calendar. Only
8mm thick. Stainless
steel bracelet and back
Adjustable bracelet.
8mm thick

£10.95

Inc. VAT & P&P
E° 202020 20 2040 20 20 4 20 4 ¢

Payment can be made by sending cheque or postal order. Write your name and address
and order details clearly. All products carry one year guarantee and full money back
10-day reassurance. Battery fitting service is‘available at our shops. All goods are sent by

Shop open 7 days per week, 12 noon to 8 p.m.
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INDING
IT HARD
TO GET?

Do you suffer from ET! withdrawal symptoms?

Do you break out in a cold sweat every month, wondering where your next ETI’s coming from?
Do you have holes in your socks?

The answers to these and many other vital questions of today can be found in ET1 subscriptions.

For only £7.00 (£8.00 overseas) you can have twelve issues of ET| (all different) and cunningly
spread over the entire year. You'll never again have to pack sandwiches, don haversack and set
out on a monthly treck around the newsagents.
Relax in your armchair and wait for the satisfying sound of the best electronics mag in the
country {unbiased opinion) dropping onto your welcome mat, delivered by hand to your door.
Send your subscription fee direct to ET! Subscriptions

Map Publications

PO Box 35

Bridge Street

Heme! Hempstead
_ Herts.
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PCB FOIL PATTERNS




PCB Foil Patterns

gramm'er PCB. Companies note
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Semi-Display:—

1-3 insertions — £6.00 per single column centimetre

4-11 insertions — £5.50 pers.c.c.

12 insertions — £5.00 per s.c.c.
Classified:—
23 pence per word (minimum 25 words)
Box number £1.00 extra

CLASSIFIED INFORMATION

PRE-PAID

Cheques and postal orders should be crossed and made payable to
‘Electronics Today International.’

CLASSIFIED ADS, E.T.l., 145 CHARING CROSS ROAD,.
LONDON WC2H OEE. (TEL: 01-437 1002).

ALL ADVERTISEMENTS IN THIS SECTION MUST BE

Closing date: 1st Friday in month preceding publication.

Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

Videograph Il links to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc

New — signal invert control, integral square wave
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc
Complete Luxury cabinet and
Kit or‘:ly £26'95 contrr:!s. £12.95

)

READY BUILT UNIT £49 95 + £1.00 P&P B
WILLIANM gowefﬂouse. Billeriday Road =
B d
STUART iz

SYSTEMS Ltd Telephone Brentwood (0277) 810244

CONVERT YOUR CAR TO GAS. Sur-
prisingly easy. All parts readily available {plus
free DIY fuel plan). £1. B. Kerr, 27 Coles
Road, Milton, Cambridge CB4 4BL.

IN-CIRCUIT TRANSISTOR TESTERS.
Also tests out of circuit transistors, thyristors
& diodes. £7.95 post free. Sae list. Bobker,
29 Chadderton Drive, Unsworth, Bury,
Lancs.

WANTED: ELECTRONIC com-
PONENTS, Redundant Stock, Test Equip-
ment, Tools, Machines, Hardware; Factories
cleared. Immediate cash decision. Contact:
Mr. Quirk, "Q’" Services Electronic (Camber-
ley) Ltd., 29 Lawford Crescent, Yateley
871048, Camberiey, Sur\rey.

A\

STEPPING MOTOR DRIVES: 0.5 amps/
phase, £17. 4 amps/phase, £21. Motors
160z. in., £15. Send for details: R. Harden,
24 Belvoir Avenue, Trentham, Stoke-on-
Trent.

TRANSCENDENT 2000 SYNTHESIZER.
No waiting! To buy a fully working instru-
ment. Come and try for yourself. £250 ono.
Twickenham, Middx. 892-7943 (evenings).

PRINTED
CIRCUITS

an
Comprehensive range Constructors Hardware
and accessornes

Selected range ot popular components

Full range of HE printed circuit boards
normally ex-stock. same day despatch at
competitive prices

P C Boards to indwvidual designs

Resist-coated epoxy glass laminate for the

d iy man with full processing instructions {no
Lunusual chemicals required)

Alfac range of etch resist transfers and other
drawing matenials for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES
MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

Electronic kits for the thrifty!
Build 50 Interesting Projects on a P.C. Chassis with
surplus components from your ""Spares-Box."”

EXPERIMENTER’S
PRINTED CIRCUIT KIT

Contents: 4 small boards to suit the enclosed designs.
Etching Powder, Resist Paint, Solvent, Degreaser and,
Etching Instructions; also 60 Circuit diagrams, Chassis
Plans and Layouts for simple Crystal Sets, Transistor
Radios, Transmitters, Amplifiers, Intercoms., Radio
Control, Metal Detector, Photoelectric and Ultrasonic
Alarms, “"Perpetual Motions'', Light-Beam Telephone
Instruments, Testers, Gadgets, etc.. you can build at
negligible cost with “‘Surplus™* or reclaimed parts and
transistors you already have.

Price: £1.70. Postage and Packing 30p.

PHOTOELECTRIC KIT

A kit of basic parnts to build a simple 1.R.-sensitive
Photoelectric Switch. Contents: Phototransistor, Tran-
sistors, Diode, Resistors, Connector, Latching Relay,
Chassis Board, Case. Screws and full instructions.

Price’ £4.50. Postage and Packing 50p.

OPTICAL KIT

A kit of parts to build an 1.R. folded-beam Projector and
Receiver to suit the above kit. Contents: 2 Lenses, 2
Mirrors, 2 45-deg. blocks, Infra-Red Filter, Lampholder,
Building Plans. Price: £3.70. Postage and Packing 30p.
Both kits together make an Invisible-Beam Alarm.

EXPERIMENTAL ELECTRONICS
335 Battersea Park Road, London SW11 4SL
Send SAE for full details of all kits and circuits

ORGANISE YOUR COMPONENTS!

COMTRAYS

Store resistors, capacitors, IC’s, screws, etc. |deal for
organising your project components — saves all that
searching around while constructing. Plastic trays with
16 compartments, each compartment 3% x 2% x
1%ins. deep.

“£1.90 oad-,-indﬁding p.p. and VAT
Four for £6.95 (64 compartments)
Eight for £12.80 (126 compartments)

Chequeg or P.O. to;

HELISTAR SYSTEMS LTD.
150 WESTON ROAD
ASTON CLINTON
AYLESBURY, BUCKS HP22 5EP
Tel. Aylesbury 630364

OLIVETTI TE300 ASR 10 CPS (Paper Tape
Punch/Reader included) Terminal for sale.
Full working condition. £300. Telephone
995 8038 (day) or 749 2750 (evgs.).

BREAKING COMPUTERS. All parts avail-
able. Callers only. E. R. Nicholls, P.C.B.
Transfers, 46 Lowfield Road, Stockport,
Cheshire. Tel: 061-480 2179.

TGS GAS SENSORS 812 & 813. Send
addressed envelope 6%2"' x 9'' for Tech.
Data and Prices. Design service also
available. Asti Supplies Ltd., Shannon,
Co. Clare, Ireland.

QUALITY ELECTRONIC
COMPONENTS
' AT LOW PRICES

! Write or telephone for free pamphlet to:
HARRISON BROS.
Dept. E.T.1., P.O. Box 55
Westcliff-on-Sea, Essex SS0 7LQ
Telephone: Southend-on-Sea 32338
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+P/P £3.45
£114.99 &2nee A
BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

CROFTON

Tel: 01-8911323 &'
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Inner London Education Authority STOP PRESS: Superboard Compatible!

London College of Furniture
DEPARTMENT OF MUSICAL INSTRUMENT coL 0””

TECHNOLOGY (ELECTRONICS)
LECTURER GRADE I — is required as soon as possible to
teach electronics to Technician Education Counci! (T.E.C.) yo ””

Diploma level in subjects related to electronic musical
instruments and audio frequency engineering.

The person appointed should have a C. & G. Final or HN.C./ '
HN.D. in Eiectronics and a practical knowledge of electronic a

music systems.

Avallable for most ETI i Salary: On an incremental scale within the range of £3,480€5, 988I =
plus supplement of £6 per month, subject to formal approval
“projects from day one of e A LAY CIRR R DAZZLING COLOUR GRAPHICS FOR NASCOM 1

ETH phone your order. onqvallf.lcauons training and expen_ence . Genuine bit-addressable ‘pixel” system for straight
. Application form and further details available from: Senlor o T s ¢ i

Administrative Officer, LONDON COLLEGE OF FURNITURE, ! prog ing of ptctonal or matherratical
41-71 Commercial Road, London, E1 1LA. Tel. No. 81-247 1953. functions

8 Colour display plus 8 colour independent background

facility. Full documentation with FREE SOFTWARE
powerful sub-routines for vector generation, demon
stration program for animated effects. Al runs in Nascom
1 without expansion. Complete with UHF Colour
Modulator for operation with normal colour TV set
Supertor design allows connection to most other micro
processor systems — send us diagrams etc of your b & w
video circuitry for free advice. Don't be fooled by the
price: this is a top quatity groduct which will transform

your computer o
ELECTRON lcs NOW AVAILABLE Fo§£45 usive of VAT
LIMITED PERIOD AT LTI
TECHNICIAN MV LI For s i e
aﬁogﬁo%m%ﬁa%o TWICKENHAM GRADE 4 SIS St Sy O

SPECIAL OFFER-—Single
sided Pax PCB mat, four off,
4% "X 6%", 99p all up

THE UNIVERSITY OF SUSSEX
SCHOOL OF MOLECULAR SCIENCES

Required as soon as possible for the digital systems If it's a case of making your project
FLASHING RED LEDS 89p. 'aqu?w. this';\grv postdy;i" give an me"enlil oppor- look good, then use one of ours.
H tunity to a sul e candidate to, join a small group N
Small Reed Switches 10p. Magnets 7p. working in a busy fesearch environment. Duties to Simply send a S.A.E. for
Rubber Mats 11p. Syringes 16p. Postage include development and servicing, under supervision, Details and prices.
1 8p. of computer-based equipment for research and teaching
purposes. The main requirement is a keen interest in
GRIMSBY ELECTRONIC microprocessors and digital electronics, but candidates
COMPONENTS shouid possess a good working knowledge of modern
Lambert Road, Grimsby digital electronic design and construction, and prefer-
Humberside ably an ONC or equivalent.
List 12p L ) TRADE Emuunmes

Salary on scale £3,432-£3,950 p.a. rising on 1st April, VS,
1980 to £3,641-£4.191 p.a.; both salary scales are
subject to review. Twenty days’ annual holiday plus
University closures and Bank Holidays.

MSF CLOCKS H. M. ELECTRONICS

NEW! Shows continuous Date, Hours, Minutes, ¥ * '"M' iting 8 ‘Ml ‘"cpln""g“':iv" names of 271a/275a Fulwood Road.
Seconds, 8 digit LED — larger digits for H d ° Scslicetecessito{MeolE 1 or, Super- Broomhiil

9 gitsfiorilioursian ok of Lab ies, School of Molecuiar A
Minutes. also parallel 8CD output, never gams or loses, P Urs of Sut Faimer hton Sheffield S10 3BD
auto-reset after power faiture, auto GMT/8ST and leap BN19QJ. v + Brigl

year, only 5x8x1Sem, built-in antenna. 1,000km range.

IDEAL for synchronising activities, navigation, astro- / “VERO ‘g" cARD FRAMES

nomy etc. ABSOLUTE TIME always, £48.80.

B60KHz Receiver, serial data output, £13.70. Height 5U. Super value. Suit Newbear 77-68
V.L.F.2 EXPLORE 10-150KHz, Receiver £10.70. Price includes cabinet, frame, module. blank
Each fun-to-build kit includes all parts, printed circuit, plates, etc. £15 + £4 p.p. 78 way edge conns
case, instructions, postage etc, money back assurance
so SEND off NOW. e - £1 each. Regulator PCB £4.
CAMBRIDGE KITS BARGA'NS FOR THE Tel. 04895-5355 (Southampton) anytime
45 (TA) 0id School Lane, Miiton, Cambridge T nv R
ELEG—IRONIG HANDYMAN LEDs Red 6re Yell Cowler IL74 555 | ORFIZix  62p
"BRANDED LED DIGITAL i | (e | G
1 7 Vplepisp | T073CA %0p BPIZS 1509
ALARM cl_ocKs mhwed MW £1.5 | T476mCA  170p Photo Dart 50p
A125/6/18 1 me219 22 ¥ REGS |2 plastic 5V
INTENSIVE WEEKEND , AD1B1/162 m'g IN2904/5/6/7 m= 12V 15V 18V 249 pos
w117 2p | owmassh 22 f”ﬂu ey 850
GOURSES IN AFY24/5/6/1 35p 2N29264R) 9p Tl) mh T492 + va
AF139/239 aop | 2098l 1p ypes oaly 34p
BC/107/8/9 [ WIS 16p Oual sdjstabie = 8 to
8C/107/8/8C  10p | 2M54/3055  4Sp 20V 100mA - £2
BC147/8/9 | 2amess ] 723011 adp
BCIS7/8/9 top 207 £3 708 all 28p
:ﬁ:gc/m 1p | 2wemase  12p ;:é gf'f 1%
12 22546 o
(1) @ o I A R
R R - 13/ ! BF26A 32 p
including hands-on mini com- Returned 1o Service Department within guarantee [ L fsE Ll 2 st o B
puter operation. period. BT Vdp | N2 & | caso s0p
. . (1) With alarm repeat — S.R.S P. of £17.00 offered at 801317132 35p 25245 45p CA 3140 80p
This short intensive course is intended to £3.96 inc VAT AR B B ) [ R
in P {2) With luxury lamp and repeat alarm as featured in 7 10 ey Up 56 2155 80p
struct from minimal knowledge to an most major U.K. Mail Order catalogues, S.R.S.P BFR39/40 27p | IN914/4148 3p | LM380 80p
operational capability of computer pro- o, : s EHARERA gt HD | LD S | LM38) L%
A & Y £31.00—offered at £7.95 inc. V.AT. BFYS0/58 15p 1N4001/2 4p TBABOO QiL 70p
gramming in BASIC high level language.* (3) With integral luxury light and repeat alarm also as :Fs);zlsg//%/ss 25p :man/: ?p iﬁgge Anay ‘;5.:
The course is fully residential from Friday featured in most major U.K. Mail Order catalogues, NE2s 2?‘1 mmm1 ': NEeEI ‘3'5)9
. S R.S.P. of £32.00—offered at,£7.45 inc. VAT P
evening to Sunday afternoon WIS 68p | PsicSOV  12p | ZNAYA 85p
. 9 Y ! . “These will be soiu as received from our customers with MPSADS/ 06 2p 100V 14p 200V 16p BRIDGES
Option of non-residential weekend, week- the existing fault(s) and without guarantee WPSASE/55 22p | 400V19p SO0V 24p 1A 24 104
day evening and weekday courses avail- Discounts available on large bulk purchases b W B e e 220 350 1505
able if required. PRESCOTT CLOCK AND {;}::ﬁg ‘5:: 2:{;;‘ I:P 200 28p 45p170p
q . WATCH COMPANY LIMITED TIP35/36/8 e | MmO 3pSop |
fFor further details of dates available, Prescott House. Humber Road, London NWZ SER 07 12p 0 o) 3: PBFo  60p
Jees, etc. ! ane Up [ ovyem orop | Fsvmenkis
. . 1 2p | w02 8 | 50 3
Phone (0401) 43139, or write to SCRs 50V 100V 400V DIL SOCKETS €pin 1o?lpszzuzns
Dept. ETI TEKTRONIX dual beam oscilloscope, Type 70514 28p 32p 40p  Mpin 11p 6o 12p 2733V
CLEVELAND BUSINESS SERVICES S81, for sale. Full working order with all STUD 7A542: 32: ;08: oo ;g: Jaom 26m ':anvrvnwéz
Cleveland House, ROUTH facilities. £150 ono. Tel. Wokingham Tnac 400V 2A 70p 10A £ 28pin 30p 4Cpin 38p Diac__20p
Beverley, North Humberside 784966. ISLAND DEVICES, Zlﬂﬁﬁé‘i}i‘r‘? PARK ST

Prices inclustve Post & Pack 20p
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DO YOU TRANSMIT
AUDIO SIGNALS
OVER CABLE
CIRCUITS?

We manufacture a full range of
interface equipment for transmis-
sion of audio signals over private
wire of telephone circuits, from
Narrow Band STD systems
(300Hz-3.4kHz) up to Wide Band
Music Circuits.

PARTRIDGE
ELECTRONICS

(A. C. Partridge Ltd.)

56 Fleet Road, Benfleet, Essex
Tel: (STD 03745) 3256
We also manufacture audio
mixers and sub-assemblies

l " DIGITAL CAPACITANCE]
‘L METER
»

"‘“‘ s 1pF 10 2pF in 5 ranges. Direct
l . readout in pF, nF and pF. Accu-
- miv racy 0.56%
‘ - Assembled modules €22.92 all
=y N nc.
R = ML a Precision Measurements P.O
% Box 70. St. Stephens Ct.. Can-
. B . n = terbury, Kent {prototype shown
= — on photo)

CIRCUIT DESIGN, Prototype construction.]
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems: Write A. J.
ATTWOOD, C.Eng., MIERE. Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)
538.

BOOKS Introduction to Microprocessors
and Computing £2.75. Interfacing Techni-
ques (Sybex) £7.80. Microprocessors (Sybex)
£7.80. TTL Bugbooks | & Il {Sybex) ea.
£7 60. Educational Data and Technical Ser-
vices, 59 Station Road, Cogenhoe, Nor-
thampton NN7 1LU

COLOUR MODULATOR

FOR ALL TV GRAPHICS!

£9 95 Red. Green Blue npuls {can be mixed)

Avaitable now' Nascom Colour Kit
£45.00 inc. Graphics Sohware

WlLLIAM STUART SYSTEMS

Dower House. Billericay Road "UlLH\J ate Brentwood. Essex

Barclaycard / Access welcome

50Hz SUPERBOARDS
BRITISH MODEL
from £1 90 + VAT
Fully built, set up and tested
AUTHORISED dealer back-up

C.T.S.. 1 Higher Calderbrook
Littleborough, Lancs.
Tel. Littieborough 79332 any time
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ADVERTISEMENT

AJD Direct Supplies
Ambit International
Audio Electronics

BK Electronics
B.N.R.S.

Calculator Sales & Service

Cambridge Leaming
Catronics
Chiltmead
Chromasonics

Clef Products
Codespeed

Comp, Comp, Comp
Crimson Elektrik
Crofton Electronics
C.S.C.

Delta Tech & Co
Doram Electronics
E.D.A.

Electrovalue
Greenbank
Greenweld

GR intemnational
GMT Electronics

Henry’s Radio
ILP Electronics

Enterprises

Jeremy Lord Synthesisers

Kramer & Co
Lascar

LB Electronics
L&B Electronics
Leytronics
Lotus Sound
Magnum Audio
Maplin
Marshalls
Menocrest
Metac
Micro-Circuits
Minikits
Monolith
Mountaindene
E. R. Nicholls
NIC Models

T. Powell

Powertran Computers
Powertran Electronics

Progressive Radio
J. W. Rimmer

Roger Squire’s Disco Centre

Rolls Royce
Romane Electronics
R.T.V.C.

Science of Cambridge

Scopex

C. N. Stevenson
Steve's Electronics
Strathand

Suretron

Swanley Electronics

Tandy

Technomatic
Teleradio

Tempus

TK Electronics
Transam

Videotime Products
Watford Electronics
Wilmslow Audio
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SITUATION VACANT

Instrument Mechanics
and Instrument Fitter/
Machinists

To work in the following areas of the Instrument Department :-

* Machining and fitting * Assembly * Wiring * Test * Maintenance * Calibration * Engine
test preparation.

The Aero Division of Rolls-Royce Limited are seeking to employ experienced and
qualified men and women to join the existing teams based at Derby.

The work involves a wide range of equipment from simple voltage and current meters to
complex microprocessor and computer based systems.

Applicants should have served a recognised apprenticeship or H.M. Services equivalent in :
radio/TV, radar, instrumentation, electrics, precision instrument making, fitting, machining —
or other relevant field. Whilst experience of instrumentation would be an advantage it is not
essential.

The posts are on our dayshift (with 3 shift working as and when required) and on our
permanent 3 shift system.

The work is interesting and challenging offering scope for promotion.

A high basic wage is offered with generous additional premiums for overtime and shift
working. In addition attractive fringe benefits include free safety shoes and overalls,
subsidised meals and full factory staff conditions after only 12 months service. In addition
the Company provides a comprehenisve pension scheme with life assurance, excellent sport
and welfare facilities. Assistance with relocation expenses will be given in appropriate cases.

To apply either fill in the quick response coupon and mail FREEPOST, (no stamp
required) to:-

M. Bamnard, Employment Office, Aero Division, Rolls-Royce Limited, P.O. Box 31
Derby DE2 8XA.

or telephone Derby (0332) 42424 ext 569 for an application form or call in at the:

Employment Office, Nightingale Road. Derby, 8.30am until 5pm Monday - Thursday and
8.30am to 4pm Friday, or 9am to 12 noon Saturday.

— Quick Response Coupon: s=— == >{_ I
.. Age .

NAME. u i A e .
Address. . ... /
Telephone (ifany). ... ... ..
Apprenticeship served with (name of company or H.M. Services) /

Tick times preferred for informal interview
L Weekdays O Evenings O Saturday momings O /

AERO DIVISION

Come withus into the 21st century

ROLLS

ROYCE
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PET COSTS LESS
ATCOMPandits
a pedigree s i

integral cassette deck
Full manuals

supplied. Powerful 8K Microsoft Basic in ROM.

Masses of software available — £488 + VAT

16K — Same as above but with new

improved keyboard and cassette supplied

as extra. Machine code monitor on board

so0 you can program in 6502 machine

code — £580 + VAT

32K — for a llttle extra get 32K memory

providing greater storage capacity for

programs or data — £690 + VAT

External Cassette deck for 8K, 16K or 32K — £55 + VAT

complete with cable and connector.

FULL RANGE OF PETSOFT
SOFTWARE NOW AVAILABLE

gﬂ’.’ SORCERER SPEAKS
YOUR LANGUAGE 5o~

For personat or buslness use. The
best value for money around.
* 512 by 256 point screen
resolution « 16K or 32K
User RAM » Centronics S
Parallel Port » RS232C Serial .
ort » Composite |V peak to peak vided
output T.V. output supplied as extra. » 64
, programmable graphics + 64 standard PET
£ graphics 79 key keyboard including 16 key
numeric keypad.  Expansion bus for
connection to S100 Expansion Box.
16K Sorcerer — £680.00 + VAT
32K Sorcerer — £790.00 + VAT
Development Pac $100 Expansion Box — £210 + VAT
now available.

Word Processing Pac — €70 + VAT  Development Pac — £70 + VAT

Processing
Pac and

* Full colour — UHF output * Audio cassette tape interface » Up to 48K
RAM on board » BASIC in ROM (graphics commands include COLOUR =
VLIN, HLIN, PLOT and SCRN) » Built in loudspeaker » Buckets of software
available » Disk System (110K byte per drive — includes controlier)

oniy £425 + VAT EX.STOCK

- 12" BLACK & WHITE
video 100 :::
s MONITOR
i ® ldeal for home, personal and business computer systems
® 12" diagonal video monitor
® Composite video input
® Compatible with many computer systems
® Solid-state circuitry for a stable & sharp
picture
® Video bandwidth - 12MHz + 3DB
® input impedance - 75 Ohms
® Resolution - 650 bines Minimum In Central
80% ot CRT; 550 Lines Minimum beyond

central 80% @y £79 ., var

THE TRS80 (Special Scoop)
Low Priced, Ready
toGo! o

PLUGS INTO YOUR OWN TV
Use your own cassette

LEVEL il BASIC WITH 16K USER RAM provides you with possibly the most power-
fut micro around. All our TRS80s are fully converted to English Television Stan-
dard and include a U.K. Power Supply, Cassette Leads, Sample Tape, Level | &

Level Il programming manuals, and special lead that enables you to connect
direct into your own television.

Special features of Leve! il Basic enable you to:-

— Set or reset any point on the screen — Test for the presence of a point on
the screen (these features enable easy animation) — Save or load data from
cassette under program control — File handling capabilities on cassette using
named files. — Graphics blocks as standard — design your own pictures and
many many more teatures for only £399 + VAT

FULL RANGE OF TRS80
SOF TWARE NOW AVAILABLE

ony £540 + var

PET Connector — £49

The DP 8000 prints the 96-character ASCii
set in single or doubie width at 84 lines
per minute. ® The unit operates bi-
directionally to print a 9 x 7 matrix on
multiple copy, pin-feed plain paper. @
This model accepts RS-232C or current
loop serial data at baud rates switchable

ANADEX DP8000
-.LN |

from 110 to 9600 and Paralle! Bit data in-
put at over 1000 characters per second.
® Standard storags capacity of 256 characters ® Other features include Out
of Paper Detector, Top of Form Programming and Skip Over Perforation Control.

COMP PRO Mixer

Professional audio
mixer that you can build yourself and save over £100.

i 6 into 2 with full equalization and
echo, cve and pan controls.

All you need for your own
recording studio is a stereo tape or
cassette recorder.

This superb mixer kit has slider
faders, level meters and
additional auxilliary inputs.

Only £99.90 plus VAT for
complete kit Plus FREE power
supply valued at £25.00

ideal for
DISCOS STAGE MIXING HOME STUDIOS

AND MANY OTHER APPLICATIONS

'SHORT C12 CASSETTES Fror

' MODULATORS UHF Channel 36

L

Standard 6 meg band width £2.25

High Quality 8 meg band width £4.90 =X 5T9¢%

|
|

COMPUTER PROGRAMMES 10 for £4.00]

HIRE PURCHASE AVAILABLE THROUGH
HODGE FINANCE.

SEND S.A.E. FOR APPLICATION FORM.
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3344 N0 HO4 °I'v'S 3DHY1 aN3IS

sNOOTVIVO 6.

P.

EUROPES FASTEST SELLING ONE BOARD COMPUTER — SAMPLE TAPE

AS SEEN IN

E. AUGUST, SEPTEMBER MACHINE CODE MONITOR
ocToBER 1979 MPUKIT UK101  “Seosssaas

JUST CHECK THE SPEC’S.

WITH EXTENDED

INCLUDED FREE

LOW COST SUPERBOARD IN KIT FORM

The Compukit UK101 has
everything a one board ‘superboard’ shouid have

+ Uses ultra-powerful 6502 micr Processor

* 50Hz Frame refresh for teady clear picture
S A products with 60Hz frame refresh alway

results in jittery displays)

» d8chars by 16 line 1K memory mapped video
ystem providing high speed ac-ess [0 screen display

enabling animated games and graph

* Extensive 256 character set which udes fu)

upper and lower case alphanumernics Greek symbols

f mathematcal nstants and numerous graphic
haracters enabling you to form almo tany shape you

desire anywhere on the screen

* Video output and UHF Highgrade modulator (8M

Bandwidth) which connects direct 1o the aerial socket

>t your TV Channel 36 UHF

+« Fully stabilised 5V power s pply including trans

former on board

+ Standard KANSAS ly tapge interface providing

high rehability program st rage use on any

standard domestic tape or cassette recorder

* 4K user RAM expandable to 8K on board £49

extra

* 40 line expansion interface socket on board for

attachment of extender card cortaining 24K RAM and

disk controller (Ohio Scientific ~ompatible)

* 6502 machine code accessible thr gh powertul

2K machine code monitor on board

=~ High quaiity thru piated PCB with all 1C

mounted on sockets

* Professional 52 Key keyboard in 3colours — soft

ware polled meaning that all Jebounc g and key

decoding done in software

COMMANDS

CONT LIST NEW NULL RUN
STATEMENTS

CLEAR DATA DEF DIM END FOR

GOTO GOSUB IF GOTO F THEN INPUT LET
NEXT ON GOTO ON GOSUB POKE PRINT REAC
REM  RESTORE RETURN TOP

EXPRESSIONS

OPERATORS
t NOTANDOR >< <> > _<_ RANGE 1032, 1p* 32
VARIABLES
ABC

Z and two le ab
e above can ail be subscripted when used in an
attay Slring variables use above names plus $egas

Simple Soldering due to clear and
consise instructions compiled by
Dr. A.A. Berk, BSc.PhD

NO EXTRAS NEEDED JUSY HIT
‘RETURN’ AND GO.

Build, understand, and program your
own computer for only a small
outlay.

KIT ONLY £219 , var

LS S b. &f
ENEERBRE = ) including RF Modulator & Power
CRN T A 2 supply.
" . Absolutely no extras.

oK M . Available ready assembled and
‘8K icrosoft Basic means conversion to
and from Pet, Apple and Sorcerer easy teSted' ready to go for
Many compatible programs already in print
SPECIAL CHARACTE%S £269 + VAT

Erases line being typed. then provides

carriage return, hne feed
Erases last character typed FUNCTIONS

CR Carnage Return — must be attheend of  ABS(X) ATN(X COS(x EXP(X)
each line ¢ OG(X) PEEK( POS( RND(X
Separates statements on a line SP( SQR(X TAB( TAN(X)

CONTROL/C  Execution or printing of a list FREX)  INT(X

is interrupted at the end of a line

BREAK "IN LINE XXXX' 15 printed. in-  omir SN

dicating line number ot next statement to be

executed or printed STRING FUNCTIONS

CONTROL/O  No outputs occur until return ASC(X$) HR$S(I FRE(X$) LEFT$(xS
made to command mode. If an Input state- RIGHT$(X$ () STR$(X

ment is encountered either another
CONTROL/O is typed. or an error occurs EN ;(g MID$(XS 1 Jy
?  Equivakent to PRINT VAL(XS$)

COLOUR ADD-ON CARD AVAILABLE SOON

Enables you to choose your foreground the background colour anywhere on the screen Flash any character on the screen at will Full

documentation and parts in kit form.

Please ad

BARCLAYCARD, ACCESS, DINERS CARD or AMERICAN EXPRESS number.
CFEDIT FACILITIES ARRANGED — send S.AE. for application form

I 14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
| B, Telephone: 01.441 2922 (Sales) 01-449 6596
OPEN - 10 am - 7 pm — Monday to Saturday

j— uM COMPUTER ‘ ‘
_L ks, ¥NOW OPEN ALL DAY SUNDAY — For Shop Sales Only # COMPONENTS Il o
i“h Close to New Barnet BR Station — Moorgate Line. (Part of the Compshop Ltd. Group) - l

THE ATARI VIDEO COMPUTER SYSTEM

Atari’s Video Computer System now offers more than 1300 different game

variations and options in twenty great Game Program ™™ cartridges! \

Have fun while you sharpen your mental and physical coordination.

You can play rousing, challenging, sophisticated video games, the e \jP“
games that made Atari famous. i

You'll have thril! after thrill, whether you're in the thick of a dogfight, screeching around a racetrack,

or dodging astercids in an alien galaxy. With crisp bright color (on color TV) and incredible, true-to-
life sound effects. With special circuits to protect your TV

d VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make
l L m ch2ques and postal orders payable to COMPSHOP LTD., or phone your order quoting

Cartridges now available in stock:
Basic Maths — Hunt & Score* — Space War —

Video Olympics — Outlaw — Surround — Sky Diver Q\G%\o_
Basket Ball — Air Sea Battle — Black Jack — Breakout eaC <
“Codebreaker — Miniature Golf, » VR

Extra Paddle Controllers — €14.90 + VAT
‘Keyboard Controllers — £€16.90 + vaT

SPECIAL OFFER WHILE STOCKS LAST:

Free extra cartridge of your choice please state 1st 2nd and 3rd preference.




A 63-key ASCIl keyboard with 625-line
TV interface, 4-page memory and
microprocessor interface. Details in
our catalogue.

Our catalogue even includes some
popular car accessories at marvellous
prices.

A 10-channel stereo graphic equaliser
with a quality specification atan
unbeatable price when you build it
yourself. Full specification in our
catalogue.

These are just some of the metal cases
we stock. There are dozens of plastic
ones to choose from as well.

See pages 52 to 57 of our catalogue.

Amassive new
catalogue from
Maplin that's even
bigger and better
than before. If you
ever buy electronic
components, this s
the one catalogue
you must not be
without Over 280
pages - some in full
colout —itsa
comprehensive
guide to electronic
components with
hundreds of
photographs and
llustrations and

- page after page of

p £ invaluable data

Our bi-monthly newsletter contains guaranteed prices.
special offers and all the latest news from Mapln

i

Mobile amateur radio, TV and FM
aerials plus lots of accessories are
described in our catalogue.

A digitally controlied stereo
synthesiser the 5600S with more
facilities than almost anything up to
£3,000. Build it yourself for less
than £750. Full specificatior!

in our catalogue

-

1

A superb range of microphones and
accessories at really low prices.

Take a look in our catalogue —send the
¢oupon now!

An attractive mains alarm clock with

radio switching function and battery

back up! Complete kit with case only
£18.38 (incl VAT & p & p) MA1023
module only £8.42 (incl. VAT)

ey

NRPLIN

ELECTRONIC SUPPLIESLTD

2l 1l —Zs
’;I B AN
=S

Post this
coupon now for your -
copy of our 1979-80 ﬁ
catalogue price 70p.
Please send me a copy of your 280 page
catalogue. | enclose 70p {plus 37p p&p).
if | am not completely satisfied | may return the @
catalogue to you and have my money refunded.
If you live outside the UK send £1.35 or ten n
International Reply Coupons. ¥ ,
| enclose £1.07.

G

/
/n
/ 6y
~
A

nNAME
ADDRESS

O

O

(@)

ca na oRoo ®

A hi-fi stereo tuner with medium and
long wave, FM stereo and UHF TV
sound! Full construction details in our
catalogue.

®

A superb technical bookshop in your
home! Al you need is our catalogue.
Post the coupon now!

./ Add-on bass pedal unit for organs.
| Has excellent bass guitar stop for
! guitarists accompaniment.
! Specification in our catalogue.

All mall to:-

PO. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155.

Shop: 284 London Road, Westcliff-on-Sea, Essex.
(Closed on Monday).
Telephone: Southend (0702) 554000.



