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Simple Soldenng due to clear and concise
mstroctions compiled by

"COMPUKIT UKIO}

EUROPE’S FASTEST SELLING
ONE BOARD COMPUTER

* 6502 based system — best value for money on the market.
* Powerful 8K Basic — Fastest around « Full Qwerty Keyboard « 4K
RAM Expandable to 8K on board. * Power supply and RF Modulator on
board. * No Extras needed — Plug-in and go. « Kansas City Tape

Interface on board. * Free Sampler Tape including powerful Dissasse mpler

and Monitor with each Kit. * If you want to learn about Micros, but
did'nt know which machine to buy then this is the machine for you.

Build, Understand and Program
your own Computer for
only a small outlay

KIT ONLY £199 + vaT
NO EXTRAS NEEDED

AVAILABLE READY
ASSEMBLED & TESTED
READY TO GO FOR £249 . var

Specially designed case for Compukit in orange/black " |L6502 Assembler/Editor for Compukit £14-90 VZ\T—Il

With room tor accessores £29.50 + VAT

The Compukit UK101 comes in kit form with all the parts necessary to be up and working, supplied. No extras are
needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you
wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your
commands and programs. By pressing the C key the world of Basic is open to you.
This machine 1s ideal to the computing student or Maths studens, ideal to teach your children anthmetic, and is also great

Or. A.A. Berk, BSc PhD o (1D (2,
° Because of the enormous volume of users of this kit we are able to offer a new reduced price of £199 + VAT ﬁ
®/ 8MHz Super Qualty Modulators  £4.90 \2 Q only £399 e
. VAT
B6MHz Standard Modulators £2.90 Ve ;
C12 Computer Grade Cassettes 10 for £4.00

Super Mult-ral P.S.U +5 -5 +12v £29.50
Special Price

Nascom | with Nas-sys

/lestsembled Limited quantities gggg
ETI Breakout Game — Chipand PCB  £9.90
S100 Expansion Motherboard for

Nascom | £39.00
Anadex Printer Paper — 2000 sheets  £25.00
Floppy Disks 6% Hard & Soft

Sectored £3.50
Floppy Disk Library Case bt ™ £3.50
Lexicon Language Translator £125.00
Modules for Lexicon £29.00
Eprom Boards £63.00
8K Static Ram Boards — S100 £110.00
Grandstand Video Game £59.00
Cartridges for Grandstand £11.99
George Risk Ascit Keyboard £39.00
Cartridges for Atar

— Full Range in Stock £13.90

Intertace PET IEEE Centronics Parallel

Microprocessors Z80A 8 bit CPU This will run at 4MHz
but 15 selectable between 1/2/4 MHz This CPU has now
been generally accepted as the most powertul, 8 bit pro
cessor on the market

INTERFACE

Keyboard New expanded 57 key licon sohd state

keyboard especially bult for Nascom Uses standard
Nascom, momtor controlled, decoding

T.V. The Iv peak to peak video signal can drive a monitor
directly and 1s also fed to the on board modulator to drive
the domestic T V

1.0. On board UART tint 6402) which provides senal
handling for the on board cassette interface or the
RS232/20mA teletype interface

The cassette intertace 15 Kansas City standard at either 300
or 1200 baud This 1s a hnk option on the NASCOM 2

The RS232 and 20mA loop connector will interface directly
mnto any standard teletype

The input and output sides of the UART are independently
switchable between any of the options

te (tis possible 1o house input on the cassette and output
on the printer

PIO There 15 also o totally uncommitted Parallel 1 O
(MK3881} giving 16, programmable, | O lines These are
addressable as 2 x 8 bit ports with complete handshake:
controls

Documentation Full construction article 1s provided for
those who buy a kit and an extensive software manualis pro
vided for the monitor and Basic

Basic The Nascom 2 contans a full 8K Microsoft Basic in
one ROM chip with additional teatures ke DEEK, DOKE,

“ and yo  Full Range of Software Availabie

*/ NEW REDUCED L\

5 Extra cassette deck £88 Full range of software ﬂvdl\(ih\(’f
\ [ ]

\e

TRS80 LEVEL 2 16K

Fully converted to UK TV Standard Comes complete with
pasy 10 tollow manuals UK Power Suppty - Cassette Leads
— Sample tapes  Spectal box to enable you to plug into vour
own TV Recommended tor brst ume buyers Just plug in

PRICES
8K £449
16K £549%
32K £649

RRP_£795

for 32k The PEDIGREE PETS
Very populdc for home 8 business use 8K Microsoft Basic m
ROM BK Pet 32K & 16K with oe woart proved ke board

All with green screen

video 100

12" BLACK & WHITE
LOW COST VIDEO

SET RESET for simple programming MONITOR
Not decoded £49.00 h With free 16K RAM board J : RAP £79
Decoded £77.00 ,'/
only £295 . vai TRS80 only £69 . var
Interface to Centronics parallel for Exoand your THSE0 by EXPANSION
TRS80 £75.00 32K @ Ideal for home, personal and business computer systems
32K Memory on board g3 INTERFACE ® 12" diagonal wideo monitor ® Composite video input
f N 162 £22.50 Centronics parallel port . - ® Composite video input ® Compatible with many com-
Verocases for Nascom etc. - B Gl o el el puter systems ® Solid-state circuitry for a stable & sharp
1 ok R Level picture ® Video bandwidth - 12MHz + 3DB @ Input im-
Keyboard Cases £9.90 N e f o o p pedance -75 Ohms ® Resolution - 650 lines Minimum In
£29.00 cassette decks complete Central 80% of CRT; 550 Lines Minimum beyond central
nc Pencil for TRS80 d 80%.
a Electric ﬁ h with power supply ° ﬁ

“Europes Largest Discount
@)\ Personal Computer Store”

Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting
BARCLAYCARD. ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
Telephone: 01-441 2922 (Sales) 01-449 6596
OPEN - 10 am - 7 pm — Monday to Saturday

Close to New Barnet BR Station — Moorgate Line.

B“MP COMPUTER
COMPONENTS [l

(Part of the Compshop Ltd. Group) ——— °
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AUDIO ISOLATOR by G. Davies 22
Banish shocks and hum loops

ENLARGER TIMER by R. Besson 33
Photographic process timing control

CAR RADIO 40
A 5 push button set with 6W output

ACOUSTICALLY COUPLED TELEPHONE MODEM by Kenneth Amor 54
Part 2—Construction and applications

A SIMPLE CONVERSATION AID byJ. M. Watt M.B., Ch.B. 62
Amplifier for the hard of hearing

DIGITAL FREQUENCY METER by Michael Tooley B.A. and David Whitfield B.A., M.Sc. 72

10Hz to 5MHz Portable unit
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SEMICONDUCTOR UPDATE 6y R. W. Coles 25
8041/I1SBC, Super E-line

TRANSISTOR PARAMETERS by R. A. Hatton 29
Common .emitter h-parameters discussed
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P.A. LOUDSPEAKER SYSTEMS by Ben Duncan a4

For Discos and Rock Bands

OUR APRILISSUE WILL BE ON SALE FRIDAY, 14 MARCH 1980
(for details of contents see page 61)

© IPC Magazines Limited 1980. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as
we go to press.
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075 3 | MC3401 52 (1971 159 |R0-3-2513 650 |7437 17 74142 1gg | 74298 188 | (Sg5 118 LS241 231 | LS668 182 | 4055 128 | 4354 150
CA080E 185 Mc3a05 150 | 710 a5(TMmS2716 7438 17 74143 209 | 75108 350 | [3gs (8242 232 | LS669 182 | 4056 135 | 4556 T2
((::A 081 z90 MFC6040 97 TLO72CP 90 | (3 rails) 1760|7440 11 74144 289 | 75150 175 | (S99 138 L$243 232 | LS670 248 | 4057 1950 4557 451
0B9E 215 | mxso3en 638 |TLO74CN  1401TMmS 4027 325 (7441 52 Jaas 229 | 75491, 92 | (307 104 | S2ad 333 (36731050 | 4059 480 [ 4558 105
CA3090AQ 375 | Mnajos 635 |TLQBICP  42)TMS 4035 250 7442 35 74147 g9 | 75492 92 | (S92 g9 18245 270 | LS6741450 | 4060 115 | 4359 375
gﬁalza 150 [ mMM5307 1275 TtgggEP 70 | TMS 4039 250 7443 50 74148 gg 1393 9| L3247 190 (S6771050 | 4061 1425 [ 4560 210
CA3130 50| Mims7i60 620 TLOBICP  95i7wSa0is 1083 |14 82 74150 80 (395 116 | 12345 1o 4062 995 | 230 82
€A3180 38| MSMBS26 320 | an P 120|780CrUz 6 989 |7445 43 74151 37 238 118 | Ls249 1%0 CMOS | 4063 110 | 4562 533
60 95 | NES 18 210 70 150(7804M 1099 |1446 45 74153 37 (310 LS251 134 | 4000 4 | 4066 58 | 4566 155
IcL7108 795 [NE2I8,  319|Usaiso  150i7gopio eeo 1447 43 74154 59 o (3253 142 | 4001 14 | 4067 380 | 4568 268
ICL7 975 | NE544 185 |ZNA14 80,780CTC 595 (1448 45 74155 38 | 74L L5109 8515257 110 | 4002 18 4068 22 | 4569 280
|CL803BCC 340 | NESSS 30 |ZNd2ae 130 7450 15 74156 3¢ | 74L00 65 L5112 5815258 110 | 4006 87 4069 20 | 4572 26
IEM7215, 1950 | NES6O 328 |2N1 VDU IC'S {7483 15 74159 120 | 74L47 599 [ 5122 (3261 450 | 4008 82 | 4071 21 | 4581 297
icM73168 1980 | NE28Tg 338 Sioe aas [MOUGIS o 7858 13 |7ateo ‘s | 7ele 28| L5 70|isaee =2 acos 38 | 3678 23 13553 38
NE5628B 410 AY-5-1013 399 13 74161 48 74185 525 38
ICM7216C 1950 | NEBB4 7470 LS124 180 [ (5275 250 [ 4 4 4584 63
564 4, SFFI6364E 1050 23 74162 48 | 74L121150 | (312 0 | 4011 16 | 4075 23
\ICM7217A 790 ) NESBSA 1 SF 7472 23 74163 741123495 5 6015273 66 [4012 18 | 4076 85 | 4585 105
£ €71301 820 a5 95 | 1S126 60 | (5280 250 4013 42 | 4077 40
4078 21 J
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e
OPTOELECTRONICS  VOLTAGE REGULATORS b
LEDS Pius. Clip .00 ex stock
WATFORD ELECTRONICS Bty i il Ll OHIO SUPERBOARD Il Only £188.00
TIL211 Grn 125" 18 1g¥/ ;gog 145p 7905 220p 50Hz for British TVs. (Full
i e o TIL212 Yellow 22 12 1450 7912 220p Ready-built, tested and converted to 2 for Britis s. (Fully
Continued from opposite side TIL2200 2" Red 15 |15V 7815 145 = M \ ! ; :
{ e ) 02" Yellow. g?een 18V 7818 145: = guaraAnteedL Requires +5V at 3 Amps and a Video Monitor or
DIODES BRIDGE SPEAKERS and Amber 18 | 1A TO220 Plastic Casing TV with RF Convertor to be up and running. »
Aa119 15 | RECTIFIERS | 3003w Recange e e ow 36 | 5V 7805 65p 7905 75p Uses Ultrapowerful 6502 Microprocessor. 8K Microsoft BASIC
AA129 25 | (pastic casel | 27247 T4 [ ocP71 B 48 I &HE I 4K Static RAM on board expandable to 8K. Full 53 Key
AAZIS 15 | \ni00v 22 (40025 88 | SRE1Z, 63 |iav 7818 esp 7918 75p Keyboard with Upper/Lower Case, and user programmability.
2211%2 2 || E & S4025 78 | 132 nta Red (emi) 58 |24V 7824 65p Kansas City standard audio Cassette interface for high reliability.
BY100 24 | 1A/600V 34 7“_4 250 | TIL78 (detector) 70 1?3"-/* 7780L%25 ';lrasnc Ca;'ggos 65 Full machine code monitor and I/O Utilities in ROM.
OPTO isolato L P . . .
Bv1§e :g %%?%v a 2034W 160 | IL74 l " 48 | 6V 78L62 30p = 610 Expansion Board with Assembler Editor Plus
g o ey & T’ 0 [V 78002 308 7eui2 es, | BKRAM £188 Manual . £25
049 75 | 2A/600V 65 | ALUM.BOXES | 7 Segment Displays 15V 78L15 30p  79L15 65p Specially Designed Attractive Extended Monitor us
0aa7 12 | 400V 72 | 3x2 55 | Ls400 255 | ca3085 95 tm323k 625 | Fibre Glass Case £25 Manual £10
0A70 12| Gavdoovig3 O IR || PISE 450 | (m3oon 170 LM325N 240 | Basic Tutor Tape £27
0A79 12 2%%885 842 J*- 75 | TI321 5" CAn 115 | LM305H 140 LM326N 240 .
0AB1 15 | BY164 56 | 4*55x13100 [ TIL322 5 Cin 115 [ LM309K 135 LM327N 270 | cpygsTALs 6 5536MHz  200p | Power Supply Kit {5V/3A)
0A85 12 | UmM1BDIL B0 | 4x2 5 | DL704 3" C.Cth 99 | LM317K 350 tm723 39 [ {0okHz 385p 7 680MHz  323p | incl. RF Modulator £21.50
0A90 6 5-4-2 98 | DL707 3" C.Anod 99 | 78HQS 5V/5A 595p 455kHz 385p 9 375MHz 323p Readybuilt ar:xd tested cza.gg
a3 i A LR TS G [
3 1 008MHz 323p | 2z [ 4
0495 8 8:6:37 185 | MAN36aQ 165 | SWITCHES | TOGGLE 24 250V |1 somils 3550 12MmHz 302p | Wide Bandwidth Modulator
0A200 9 3210 | XAN351 3 Green 180 Special for Comp p
04202 8 | ZENERS 10-44x3°198 SLIDE 250V sPsT 28 11832MHz  362p 14318118M 3000 | poivee  supplies, Readybuitt: -
NS 14 a 12x5+3" 215 | Liquid Crystal Display 1A DPOT 14| DPST 34 i1 6MHz 395p 18MHz 323p J6V . O.5A £14.95
9 Range: 2V7 to | 17.8,3 265 | 3} digit 875p; 4 digit375p | 1A DPDT c/OfF 15| OPDT 38 |37768MH; 323p 18-432M 33 | “2v.025A £14.95
IN916 5 | 39V 400mw OGO 13| 4poteonott 84 f32) 2500 20MHz 362p
IN400/2 5 8p each | VEROBOARD Pitch 3 pole 2-way 24 | SUB-MIN a oa;MHz 323: 27 648MHz  350p KEYPADS, 4 - 4 matrix, Reed
IN4OO3 6 (0[] 015 01 015 TOGGLE 4 433619M  135p 48MHz 323p switch assembly 350p
IN4004/5 6 (copper clad) {plain} gu’isu f E‘:’TON SP changeover 59 | g gy, 3559 100MHz 300p Full ASCIl Keyboard
iNa006/7 7 | VARICAPS [51.33 d6p 39 31p 24p R T SPSTonorf 54 B Model 756 £42.50
IN4148 4 | MVAM115140 | 25 x5 550 50p — 31p SPSTog off 60 | SPST based 85 | Rhythm Generator. Diamatc Modern. etc. 10" MONITOR, suitable for
1544 20 | BATO2 25 | 33.3% §5p 50p e by DPDT 6 tags 70 | Send SAE for list. alphanumerics or analogue signals.
88104 40 | 3%.5 62 67 50p  43p SPOTClover 65| ppoT /OB 79 i 12V D i
3A/100V 18 | ppidcs 49 17 213 188 145 126 DPDT 6 Tag 5 / 220V mains or Compati-
anacov 20 | g2102F 20| 3ix17. 2180 e o1 24 S DPDT Biased 115 ble to most Computer System.
3A/600V 27 Pl of 36 pins e e 1;’99 Non Locking 3 pole c/over 150 ‘D' CONNECTORS Value for money £85.00
3A1000V 30 | Noise Diode | Spo face cutier 10Bp DIP boart 280 | Push ©0 make 15p  Push Break 25 [ (Cannontype) ) | TRANSFORMERS (mains Prim. 220-240V}
ScRs | 250 160 | Pininsertion tool 140p Veroblock 324p | Push to c/over momentry 85p (Sesciealis "ﬂ“c OTYPrices) | 6.0-6V 100mA: 9-0-9V 75mA. 12-0-12V
;'g:/;g,o"./ 30 R S B SRombs Ter :gg:::;i:;“z‘sf\;,‘xs::;v SP ch 30p Plugs Socket: ﬁc"-"-:i'c' ;3:Awoe- 6V- 5A 6V- 5A; 9V-4A 9v9§X'
Wi i} B ? L 8 ite change- g8 Sockets : L --BA; - - 4A;
ogajoy zs (TRIACS | Space ieliSpool B0e R Combe 7 ps B overeer el Sop| 9way 705 9Gp | o | 12V 3A 12V- 3A: 15 25A 15V- 254 195p.
888208y 38 |3vacov 50 [FERRIC CHLORIDE[EURD | ROCKER: lignis red when on Chrome | 15Way  9%p 1280  114p | 12VA: 49134 45V13a, 6V )24 6V,
. ag Anhvdrous ezel. 3A 250V. DPST 85 (o P P N
1ag00v - 70 | BAI00V 4 | g ey PR P £5.30 | ROTARY . Mako A Sevirch P |37way 210p 2950 135p | 24VA: 6V1 5A 6V-1 5A; 9V-1 2A OV-1 2A;
SA300v 3% IBa/s00v 85 d A PIyrake. A Swiichgake 12V-1A 12V-1A; 15 8A 15 8A; 20V- 6A
A your own multiway Switch Adjustable 5 S1A; . BA: L
gAgg(% 43 84800V 108 [ paLo ETcH REsIST | BIMBOARDS | Swop Shafting Assembly, : EDGE CONNECTORS| 20V~ 6A 280p (45p p&p)
8AB00V 85 | 12A/100V 60 Pen - Spare ti 95, £8.68 | Accommodates up to 6 Wafers 75 DIL double type SOVA: 6V-4A 6V-4A: 9V-2 BA 9V-2-5A; 12V
12A308¥ gg }%ﬁ//ggg\\glgg 2 & Mains Switch DPST 1o fit 34 5 1 g §3v112\£-§;x2;51/5YA1220 :2V3(1)V5A8A2:?2)/V] g:
12A50 Break Before Make Wafers, 1 pole/ 3 x10 way — e : - -
12A800v.150 | 1BA/100V 95 | COPPER CLAD BOARDS 12 way. 20/6 way. 3p/4 way. 4p/3 way, switches 3> 0 —  9ap 350 (50p p&p}
154700V 195 2gﬁ//aog\v/:6o 0 5_'(;‘9(;6 Double- SRBP [ 6p/2 way 47 | (SPST) 2x18way 115p 120p | 100VA: 12V-4A 12V-4A: 15V-3A 15V-3A:
BT106 180 | S2AB00v295 | 66 784 p) - B8 ‘5%2 Spacer and Screen 5 dway 2<22way 130p 13% | 20v-2 54 20V-2 5A. 30V 1 5A 30V-154:
C106D 38 | T2800D 120 | 6 12 1389 11g ROTARY: (Adjustable Stop} 110p 2"“ ey 1700+ Pl 40V-1 25A 40V-1 25A: 50V-1A50V-1A
TIC44 22 e 1 pole/2 to 12 way, 2p/2 to gway, 3 pole/ 6 way 2 xgg W:V 194: 12_0p 650p {60p p&p)
TIC45 28 | DIAC SOLDERCON PINS 210 4 way, 4 pole)lz to 3 way a1 ;zv?ap 2%40 wa; 210p 160p {N.B. P&P charge to be added above our normal
2N4444 140 | ST2 20 | 100pins 50p: 500 pins 200p ROTARY: Mains 250V AC. 4 Amp 4§ “5,,y 2x43 way 232p 180p | POSte! charge.) J

Choose the
World’s finest kits.

Superb value. Building electronic kits is an
enjoyable and very rewarding pastime.

And with Heathkit, it’s also an easy way of
making a wide range of useful electronic devices
from doorbells to microcomputers, from car main-
tenance products to test equipment.

Top quality. Heathkit kits not only give you
the pleasure of ‘doing it yourself” but also the
satisfaction that every kit is of the highest quality.

The step-by-step instructions, compiled by
experts, make it easy for beginners and ‘old hands’
alike. And with Heathkit’s excellent after sales [ To: Heath (Gloucester) Limited. Dept. PE3 ).Bristol Road.Gloucester.
?%r:'/r]]cﬂe]lf)(l)']n]]g:el;ilslgzigssvlesrgttfl)irflar;ttegi}%}j{ t } GLngiE.send a copy of the Heathkit catalogue. [ enclose 20p in stamps.
be wrong. | Mo -

Excellent choice. To find the best kits, all you | Address
need is the Heathkit catalogue. I

It contains detailed specifications of our
comprehensive range to aid you in your selection. }

Send for your copy today. Or if you're near our
showrooms in Tottenham Court Road, London or
Bristol Road, Gloucester, just call in and browse
around.

N.B. If you are already on the Heathkit mailing list you will
automatically receive a copy of the latest Heathkit catalogue
without having to use this coupon. When you receive your

catalogue you will get details of this free offer.

Soldering
Iromvotfer

FREE
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WICCA |

Electronic Systems Ltd

P.E. ULTRASONIC CLEANER

” All the designer approved

- parts, including fibre glass
— case, to complete this exciting
~ ® project as featured in the

% 3 January 1980 issue.

£68.00

D SANYO

STK 463

Hybnd stereo power amp |.C. delivers 30W R.M.S
into 8 ohms from each channel, all contained in one
package approximate size as outline to this item. From one of the
worlds leading manufacturers this new |.C features only 0-5mV output
noise and THD of 07% and IMD of 1% at 1W. Price includes P.C.B
data sheet and additional support components to complete. Just
add pre-amp and power supply {not supplied} to build a

high quality stereo amp

£15.80

K

PS463

Toroidal transformer, bridge rec and smoothing caps and instructions to
make a suitable power supply for the STK 463 £13.80 p.p. £2.00

CPLM1

A versatile self contained sound to hght unit
somprising red, green and Blue lamps n
moulded cases that snap together to form
columns on modulator. Extra snap together
lamp cases to extend column or to construct
extra lamp columns are availlable with lamps.
Sockets on rear of unit enable up to 1000
watts of lamps to be connected to each
~hannel No need to connect to amplifier as
modulator has a built in microphone, just

connect to mains and £29.50

1ts ready to go
pp £2.50

xtra lamp holders with lamps £4 50 p.p. £1.00 each

Send large S.A E. for further details of all our products.

Terms CW.O Add £1.00 p.p unless stated. Prices do not include VAT,
add 15% to total order and carnage price. Send order to

WICCA ELECTRONIC SYSTEMS LTD

Orchard Works, Wallington, Surrey
Phone: 01-669 6047

MAIL ORDER CALLERS BY APPOINTMENT ONLY

ELECTROVALUE
CATALOGUE

10

HAD YOURS YET?

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) (in U.K.)

IT'S A GOOD DEAL BETTER FROM ELECTROVALUE

@® We give discounts @ We stabilise prices.

on C.W.O. orders, except for by keeping to our printed

a few items market Net or N price lists which appear but

in our price lists. three or four times a year.

on orders, list value

5% £10 or more

1 on orders list value
0% £25 or more.

Not applicable on Access or

Barclaycard purchase orders.

@® We guarantee

all products brand new, clean
and maker’s spec. No
seconds, no surplus.

® We pay postage in U.K. @ Appointed distributors for
on C.W.0. orders list value £5 SIEMENS, VERO, ISKRA,
or over. If under, add 30p NASCOM and many
handling charge. others.

OUR NEW CATALOGUE No 10

Full 128 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(B) 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 1NA
Phone: (061) 432 4945.
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SAXON ENTERTAINMENTS it
. EQUIPMENT AT
INCOMPARABLE PRICES
e CENTAUR 2ty ... MINIDISCO 100 WATT
STEREO DISCOS

incl of carr DEPOSIT £229.00 EE}A?; ca[r)r posit £46-00
£309c pepost £62.00 C/W LIGHT SHOW & DISPLAY CREDIT 12 moriths « £18,38.0r 24 months'e £10.68
12 months @ £24.80 or 24 months @ £14.51 TWIN LOUDSPEAKERS & LEADS TERMS

g\cl of carr £207 00

Deposit

» A, SYSTEM
PER CENTAUR 200w  [RSaci | P.A, SYSTEMS ]
- 100 WATT 1

£366 g\(i/lAc_}f e Deposit £74.00

12 months @ £29.320r 24 months @ £17.16

12 months @ £16.567 or

24 months ¢ £9.69 £42.00
* Four Mixing Inputs

* Bass & Treble Contrals

* Twin Piezo Horn Columns

200 WATT

ECV of carr £309 00
12 months « £24.800r 0705t |
24 months « £14.51 £62.00 =

GXL 200W 7 Cob
£470 g!i/IAc‘;’t e Deposit £94.00

12 months @ £37.76 0r 24 months @ £22.09

GXL WITH PDF BINS (. AMPLIFIER UNITS ONLY ,
GXL + POF BINS ' AP100 AMPLIFIER AP200 AMPLIFIER
ncl. of ca
£502 : VAT ! Deposit £1 02 -00 * 2 Year warranty En(slgf'?AzT +Carr £150 E!] 00f2V'A9'|'2 +Carr £1.50
2 e 0 (0. 07 24 Wil O 7D * Full Mixing+Crossfade +Mic/Tape Inputs % 4 Mixed lnputs * Six Mixed inputs
* Headphone & Cue Light Monitoring :3°$s'dlrecble Soptet :;B(r)e\svz?:: %“;;J,’eb’e
all Qse
CUSTOAVAVITEE(!\JIQHBO?SBQ/boow * FullRange Bass/Treble Controls +MicTone  *! 0 atts Sup! AiSlove S°Ck

* 4 Channel Soundlight + Display

£833%05" oeest £167.00 JUST PLUG IN AND GO!!

12 months « £66.87 or 24 months @ £39.13 SEND TODAY FOR YOUR FREE BROCHURE
SAXON KLAXON SAXON SMASH |PLUTO ELECTRECT MIC DIS01  £21.27
3 |PROJECTORS TOP QUALITY UNIT + VAT £2.31
P140 £44.27 [y
ECM105 LOW COST ELECTRECT
UK Poli Howai 50
US Police Desrioyer ST |] r\SJOCVJvﬂETEL CONDENSER MIC +VAT62p  £5.75

Four Sirens in

one package £20.12 o

Add a new dimension
to your disco with

P5000 £102.92 MELOS CASSETTE ECHO-

el @AY ~ | this press button effect unit 250 watt Q.. inc Cussette/ Wheel REVERB UNIT — Twin inpst £74.75
Individual Sirens £8.62 Insert between mic & amp £8.62 (Full range of wheels — ask for list) VARIABLE SPEED & DEPTH
ER = -TO-
AMPLIFIER MODULES DISCO MIXERS & D.LY. LES FOR . SOUND-TO-LIGHT UNITS
0 30Hz-20kHz OOOOO 60000 -l -
O Short/open circuit proof 0o © P.A. SYSTEMS OI OI O/ OJ
O Top grade components e C ? MONO/STEREQ 'o' Moke ®
O Suit t 4 wi $
o mostmers MONO OR STEREO WITH AUTOFADE Input Modules your own
Availoble complete and reody to plug inor | Mono PCBanly 272477 ! i Molni/ e
as an easy to connect module with al Stereo PCBonly £12.07 N | ..o | 3 CHANNEL - 3kW £33.92
controls except monitor switch already fitted ?’:g::’ C/\A{ £10.92 . uvpto20 | O Operates from 1W ypwards
full instructions supplied S'e(eopg?s\/ . L chunnelT| O Boss/middie/treble/master  + £1 carr_
FEATURES INCLUDE: Frontponel £15.81 o ocero controls complete
Twin Deck = Mic & Tape Inputs - Wide range | m,xer/Monitor Modules  IWSIHIE gueotie | Module only £22.71
boss & treble controls — Full heodphone Mono PCB only £7.47 nig | Coopcg | Panel £3. 39
SA308 8 ohms 30W 45V £12.36 monitoring — Crossfode — Professional stan- | §ycre PCB only £12.07 | %22 | o 4 CHAN
Supply for 2 modules £13.68 dord performance. Mono C/W Y . en Y,°" a S NDI.ITE SEQUENCER (ill
SAB04 4 ohms 50V £16.67 ono k .| complete kW ou (iltus)
Supply for 1 or 2 modules £17.19 COMELETE A CODLES Front panel £10.92 onfront | £AG 57
SAGOB 8 ohms 60W 65V £17.82 MIXERS Mono module £31.62 Sterea C/W panels GD . el |
Supply for 1 or 2 modules £17.19 (with casel Stereo module £43.12 Front panel £15.81 Y immer on each channe
SA1204'4 ohms 120W 75V £20.12 Mono mains o e Powersupply tosuit O Automotic sound light level
Supply tor 1 module £17.19 £45.75 + £3.66 sécfe's"e"’c Scs e £10.92 % O Logic circuitry throughout
SA1208 8 ohms 120W 95V £24.15 Stereo mour : -@ Module only £30.76 Panel £3.39
Supply for 2 modules £28.46 £73.31 sendforfulldetorls : :
LOUDSPEAKER CABINETS —
MOTOROLA PIEZO HORNS £7.99 YES!! COMPLETE WITH LEADS All prices are inclusive of 16% VAT. Shop premises
O Fitted with 100W 17,000 Gauss drivers open Tues to Sat 9 am — 5 pm. Lunch 12.30 - 1.30 pm.
FUZZ LIGHTS Red. Blue, Yellow, Green £26.22 | B Rugged cabinets with oluminium tnim - black vynide etc ma_'slst’;d::;siep' open Mon to Fri 10 am - 4 pm. Ring
O Lifetime guarantee on moin drive unit 3
Standard 100W 1 x 12 (48 x 41 x 24) £50.60 TO ORDER
HEAVY DUTY SPOT BANKS By Post Send your requirements with cheque crossed
MATCHES LOUDSPEAKERS Large 100W 1 x 12 {65 x 48 x 24) £62.67 P.O. or 60p COD charge to address below or
3 way G0OW £40.82 4 way 80OW £47.72 PA. 1 x 12+ 2 Piezos) (80 x 38 x 24) £82.22 'ﬁgfiﬁ‘é ZZ‘:{D.AMSS BT e e
By Phone You may order COD, Access or Barcloycard.
100W SPOTS P.A.2x12200W (100 x 38 x 24) £119.60 Post & Packing 50p on all ordels except where stafed.
Red — Blue — Amber — Green£1.72 Disco 2 x 12 200W (80 x 63 x 24) £103.50
CABINET FITTINGS PDF reflex bin (80 x 40 x 41} £115.00 SAXON ENTERTAINMENTS
327 Whitehorse Road, Croydon, Surrey CRO 2HS.
1CIV a A A
K\ck-\r/g;d;n?lg 5\'('\)”"(1:, g:'gi%‘z", ;?r::l?f?e:lmx:cggs_nt:r:: :':r"s""es’;o";:;g:ﬁ:ed Slave All Enquiries Large SAE Please Brochures on request
Netlon kick proof 24 wide £4.02m -
;ornersgeegl(ece;< plates 17p B g«e wng olll'ypes of'rm;(er MANCHESTER DISCO CENTRE,
ecess handle 52p O U SOl O 237 DEANSGATE, MANCHESTER M3 4EN.
Bar handles £2.87 U Send for detoils £155.25 Deposit £31.25 CALLERS ONLY — (061) 832 8772 — COMPLETE UNITS ONLY
Jack plugs/sockets 29p ABOVE PRICES INCL. OF CARR. & VAT
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D.LY. KITS FOR SYNTHESISERS, SOUND EFFECTS

BAS!C COMPONENTS S8ETS include all necessary

semi d potentiometers
and transformers. Hardware such as cases, sockets,
knobs, keyboards, etc. are not inciuded but most of
these may be bought separately. Fuller details of kits
PCBs and parts are shown in our lists.

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

PHONOSONIGS

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

KITS AND
WORLD-WIDE
MARKET

P.E.128-NOTE SEQUENCER

Enables a voltage controlied synthesiser to automatically play pre-
programmed tunes of up to 32 pitches and 128 notes long.
Programs are keyboard initiated and note length and rhythmic

pattern are externally variable.
Set of basic component kits, PC8s and layout charts
KIT76-7 £34.58

Set of text photocopies £1.36

P.E.16-NOTE SEQUENCER

Sequences of up to 16 notes may be programmed by the use of
external panel controls and fed into most voltage controlied
synthesisers.

Setof basic component kits, PCBs and layout charts

KITB6-5 £27.99
Set text photocopies £1.84
P.E.STRING ENSEMBLE
A multivoiced polyphonic string instrument synthesiser.
Set of basic component kits, PCBs & layoutcharts
KIT77-8 £92.89

P.E. JOANNA PLUS ORGAN VOICING

A modified version of the P.E. 5-octave piano that retains all the
original facilities and includes le organ voicing circuitry.
Setof basic component kits, PCBs & layoutcharts
KIT71-7 £119.87
£1.00

“Sound Design" booklet

ELEKTORELECTRONICPIANO

A touch-sensitive multiple-voicing piano using the latest integrated
circuit tachniques for the keying and envelope shaping, and virtually
eliminating “'bee-hive’” noise hitherto inherent in previous
electronic pianos.
6-octave set of basic

behad)

and PCBs{asp
KIT80-9 £138.41

Additional 3-octave extension and basic parts and

PCBs (as published) KITB0-10 £54.62

Set of text photocopies £1.81

P.E. MINISONIC MK2 SYNTHESISER

A portable mains operated miniature sound synthesi with

P.E.GUITAREFFECTS UNIT

Modulates the attack, decay and filter characlensncs of a signal
from most audio sources, prod gBd effects
that can be further modified by manual controls.
Basic parts with foot switches, PCB & layout chart
KiT42-3 £10.02
Text photocopy 28p

ELEKTOR DIGITALREVERB UNIT

d

Avery d unit using sophisti d i.c. techniques instead of
mechanical spring lines. The basic delay range of 24 to 90mS can
be extended up to 450mS using the extension unit. Further delays
can be obtained using more extensions.
Main unit basic component kit and PCB (as published)
KIT78-3 £53.68
Extension unit basic component kit and PCB (as published)
KIT78-4 £48.85
Text photocopy 86p

ELEKTORANALOGUE REVERB

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

Main unit basic component set KIT83-1 £29.49
Additional Delay basic componants KIT83-2 £20.07
PCB {as publ.} to hold both kits PCB9973 £4.31
Text photocopy 67p

P.E.GUITAR MULTIPROCESSOR

An extremely versatile sound processing unit capable of producing,
for example, flanging, vibrato, reverb, fuzz and tremolo as well as
other fascinating sounds. May be used with most electronic
instruments.

Set of basic component kits, PC8s & layout charts

KIT85-5 £54.37
Set of text photocopies £2.52
P.E.P HAS ER
An aL Ily lled 6-stage ph. unit with integral
oscillator.
Basic components, PCB & chart KIT88-1 £10.14
2-Notch extension, PCB & chart KIT 88-2 £6.36
Textphotocopy 88p

ELEKTOR PHASING & VIBRATO

keyboard circuits. Although having slightly fewer facilities than the
targe Formant and P.E. synthesisers the functions offered by this

manual and automatic control over the rate of phasing &
vibrato, and has been slightly modified to also include a 2-input

ELEKTORRESONANCE FILTER

Allows a synthesiser to produce a more realistic simulation of
natural musical instruments.
Set of basic components & PCB (as published)
KITB2-2 £19.90
Text photocopy §7p

P.E.GUITAR OVERDRIVE

Sophisticated versatile fuzz unit incl. variable controls affecting the
fuzz quality whilst retaining attack and decay, and also providing
filtering. Usable with most electronic instruments.

Basic components, PCB & chart KIT56-3 £9.36
Textphotocopy 68p
P.E.SMOOTH FUzz
8asic components, PCB & chart KIT91-1 £5.01
Text photocopy 65p
TREMOLO UNIT
Aslightly modified version of the simpie P.E. unit.
Basiccomponents, PCB & chart KIT 54-1 £3.23
GUITAR FREQUENCY DOUBLER
Aslightly modified and extended version of the P.E. unit.
Basic components, PC8 & chart KIT 74-1 £4.97
Text photocopy 39p
P.E.GUITAR SUSTAIN
Maintains the natural attack whilst extending note duration.
Basic components, PCB & chart KIT 75-1 £5.84
Text photocopy 38p
P.E.WAH-WAHUNIT
Can be controlled manually or by integral automatic control.
Basic components, PCB & chart KIT51-1 £3.99

P.E.AUTO-WAH UNIT

Automatically gives Wah or Swell sounds with each note played.
Basic components, PCB & chart KIT58-1 £8.43
Text photocopy 68p

i " mixer stage.
desslg:\ 9'“: "g’“' SCope) ‘::‘: v(ersaltll'l(t;b - . Set of basic components, PCB & layout chart
et of basic component kits excl. s & tuning pots — KIT70-2 £21.67
see list for options available} and PCBs (incl. layout charts) Text photocopy 67p ELEKTORWAVEFORM CONVERTER
» L KIT38-25 £76.92 Converts a saw-tooth waveform into sinewave, mark-space saw-
Sound Design” booklet £1.00 tooth, regular triangle, or square-wave with variable mark-space.
P.E.PHASING UNIT Basiccomponents, PCB & chart,
A simple but effective manually controlled phasing unit. butexcl.sw's KIT87-1 £9.24
P.E.SYNTHESISER Basic components, PCB & chart KIT25-1  £3.52
The well acclaimed and highly versatile large scale mains operated Text photocopy 28p P.E.V £
synthesiser. Other circuits in our lists may be used with it to good -E.V.C.F.
advantage. PHASINGCONTROLUNIT Avoltage controlled filter extracted from P.E. Minisonic project.
Main Unit basic component kits, PCBs & layout charts . . Basiccomponents, PCB & chart KIT-65-1 £7.88
KIT23-31 £101.43 For use with Phasing Kit 25 to automatically control rate of phasing.
Keyboard Unit basic component kits, PCBs & layout charts Basic components, PCB & chart KIT36-1 £5.21
KIT23-32 £60.47 UIEE % | p.E.RING MODULATOR
Main Unit set of text photocopies £5.91 b =T AT X
Keyboard Unit set of text photocopies £2.30 Extracted from P.E. Minisonic project.
P.E.SWITCHED TONE TREBLE BOOST 8asic components, PCB & chart KIT59-1 £6.05
Provides switched selection of 4 preset tonal responses.
ELEKTOR FORMANTSYNTHESISER o ormoonents, PC8 & chart KTesy et
A very sophisticatged synthesiser for the advanced constructor ELEKTOR RING MODU LATO R
who puts performance before price. Compatible with the Formant & most other synthesisers.
Set of basic component kits, PCBs {as published) P.E.TREBLE BOOST UNIT Setof basic & PCB (s published)
KIT 66-14 £247.60 A simple treble boost unit with manual control depth. KITB7-2 £8.40
Set of text photocopies £7.83 Basic components, PCB & chart KIT53-1 £2.76 Text photocopy 38p
10% DISCOUNT VOUCHER ADD: POST & HANDLING ADD 15% VAT ST (LD 06 TS & "
g . 1t Vi
{PE 83) U K. orders: Keyboards add £2.30 each. Other goods: Under {or current rate if changed). Golay we advise you 10 see our fist for DOS';‘QQ ':‘:s ?GI\II

TERMS: Goods in current advens & lists
over £50 goods value (excl P&P & VAT),
Correctly costed, C.W.0., U.K. orders only,

£5 add 25p, under £20 add 50p. over £20 add 75p.
Recommended insurance against postal mishaps: add 50p
for cover up to £50, £1 for £100 cover, etc., pro-rata.

Must be added to full total of
kits, discount post & handling
on all U.K. orders. Does not

payments must be cash-with-order, in Sterling by Inter-
national Money Order or through an English Bank. To
obtain list — Europe send 25p, other countries send

Insurance must be added for credit card orders.
N.B Eire, C.I. B.F.P.O. and other countries are subject to
higher export postage rates.

This voucher must accompany order. Valid
until end of month on cover of P.E, Does not
apply to credit card orders.

apply to Exports, or

p.
photocopies. Note that we do not offer a C.0.D. service and

that our terms are payment in advance.

TERMS: C.W.0., MAIL ORDER OR COLLECTION
BY APPOINTMENT (TEL 01-302 6184)

PHONOSONICS - DEPT PE83 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH
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AND OTHER

PROJECTS

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

LIST—Send stamped addressed
envelope with ail U K. requests for free
list giving fuller detarls of PCBs. kits and
other components

OVERSEAS enquiries for list Europe—
send 20p: other countrigs—send 50p.

KIMBER-ALLEN
KEYBOARDS AND CONTACTS

KIMBER-ALLEN KEYBOARDS as required for many published projects. The manutacturers
avai

claim that these are the finest Ided plastic keyb

lable. Ali octaves are C to C, the

keys are plastic, spring-loaded, fitted with

. and d on a robust aluminium frame.

30Octave (37 notes) £26.60 4 Octave (49 notes)

£32,.26 60ctave(61notes) £39.75

CONTACT ASSEMBLIES (goid-clad wire) — 1 required for each KBD note:

Type GJ - SPCO 2B3p ea. Type GA — 1 pr of contacts, normally open 24p ea. Type GB — 2 pr
N/O 28p ea. Type GC ~ 3 pr N/O 374p ea. Type GE — 4 pr N/O 483p ea. Type GH — 5 pr N/O
684p ea. Type 4PS ~ 3 pr N/O plus SPCO 87p ea.

P.E.NOISEGENERATOR

from the P.E. Mini
Basic components, PCB & chart
KIT60-1 £4.00

WIND & RAIN EFFECTS UNIT

A slightly modified version of the original P.E. unit.
Basic components, PCB & chart
KIT28-1 £4.68
Text photocopy 28p

P.E.ENVELOPE SHAPER
WITHOUTVCA

Provides full manuail control over attack, decay,
sustain and release functions, and is for use with an
existing VCA.
Basic components, PCB & chart
KIT 44-1 £6.24
Text photocopy 49p

P.E.ENVELOPE SHAPER
WITH VCA

Has an integral Voltage Controlled Amplifier, and
has full manual controi over the A.D.S.R. functions.
Basic components, PCB & chart
KIT 60-1 £7.34
68p

Text photocopy

P.E.TRANSIENT
GENERATOR

An ADSR envelope shaper without VCA, and
additionally providing Repeat-triggering anabling a
ynthesi to be prog d for dolin or
banjo effects.
Basiccomponents, PCB & chart
KiT 63-2 £7.13
Text photocopy B8p

P.E.EXTERNAL-INPUT
SYNTHESISER-INTERFACE

Allows external inputs such as guitars, microphone
etc., to be processed by synthesiser circuits.
Basiccomponents, PCB & chart
KIT81-1 £3.23

P.E.TUNING FORK

Produces 84 switch-selected frequency-accurate
tones with an LED monitor clearly displaying beat-
note adjustments,
Set of basic components, incl. powersupply,
PCBs & charts KIT46-3 £23.32
Textphotocopy 97p

P.E.TUNINGINDICATOR

A simple 4-oct: q y paritor for use
with synthesi: and other i where the
full versatility of KIT 46 is not required.
Basic components, PCB & chart, butexcl. sw.
KIT69-1 £8.19
Textphotocopy 88p

P.E.DYNAMIC RANGE
LIMITER

Preset to automatically control sound output levels.
Basic components, PCB & chart
[ KIT62-1 £5.03

P.E.CONSTANTDISPLAY
FREQUENCY COUNTER

A 5-digit counter for 1Hz to 65kHz with 1Hz
sampling rate. Readout does not count visibly
or flicker due toblanking.
Basic components, PCB & chart
KIT79-2 £32.28
Text photocopy 78p

P.E.6-CHANNEL MIXER

A high specification stereo mixer with variable
inputimpedances.
Basic components, (excl.sw's,) and set of
PCBs and charts.
XIT90-8
Extra 2-channel set with PCB
KIT90-9 £9.69
Setof Textphotocopies £1.50

STEREOHEADPHONE
AMPLIFIER

Extracted from P.E. 6-channel mixer.
Basic components, PCB & chart
KIT92-1 £5.04

DIGITAL EXPOSURE
UNIT

Controls up to 750 watts in } second steps up to
10 minutes, with built-in audio alarm.
Basic components, PCBs & charts

KIT93-3 £22.40

Text photocopy £1.20

£51.35

P.E.DISCOSTROBE

A 4-channel light show controlier giving a
choice of sequential, random, or full strobe
mode of operation, and with additional audio in-

put.
Basic components, PCB & chart
KiT57-2 £23.79
Text photocopy 78p

RHYTHM GENERATORS

Several availabie, including prog! ble 16
beat 84000 pattern, 12B beat almost infinite
pattern, and pre-programmed 15 pattern using
either M252 or M253 rhythm chips. A selection
of effectsinstrument circuits is also available.

P.EVOICEOPERATED
FADER
For automatically reducing music volume
during talkover — particularly useful for disco
work.
Basic components, PCB & chart
KIT30-1 £4.37

TAPE NOISE LIMITER
Very effactive circuit for reducing the hiss found
inmost taps recordings.
Basic components, PCB & chart
KIT6-3 £4.13

BARCLAYCARD
D
SR

PRICES ARE CORRECT AT TIME OF PRESS.

E. & 0. E. DELIVERY SUBJECT TO AVAILABILITY,

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

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

Personal Tuition and Guaranteed Success

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

City and Guilds Certificates

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

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Instaliation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance

Computer Engineering and Programming

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

Other Career Courses

A wide range of other technical and professional courses are

available including GCE.

Post this coupon or ‘phone today for free
ICS careers guide.

Address

Age

To ICS, Dept S273, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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The NEW Marshall’s 79/80 catalogue

is just full of components

and that’s not all . . .

...our new catalogue is bigger and better than ever. Within its
B0 pages are details and prices of the compiete range of
components and accessories available from Marshall's.

These include Audio Amps. Connectors, Boxes, Cases, Bridge
Rectifiers, Cables, Capacitors, Crystals, Diacs, Diodes, Dis-
plays. Heatsinks, | Cs, Knobs, LEDs, Multimeters. Plugs.
Sockets, Pots, Publications, Relays, Resistors, Soldering
Equipment, Thyristors, Transistors, Transformers, Voltage
Regulators, etc., etc.

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 100s of prices cut on our popular lines including | Cs
Transistors, Resistors and many more

If you need components you need the new Marshall's
Catalogue

Available by post 65p post paid from Marshall’s, Kingsgate
House, Kingsgate Place, London NW6 4TA. Aiso available
from any branch to callers 50p.

mmm‘ "
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Retail Saies: London: 40 Cricklewood Broadway, NW2 3ET, Tel: 01-352 0161/2. Also 325 Edgware Road, W2. Tel: 01-723 4242. Glasgow: 85 West
Regent Street, G2 2QD. Tel: 041-332 4133. And Bristol: 108A Stokes Croft, Bristol. Tel: 0272 426801/2.

THE NEW MONITOR

- i ®

8" MONITOR KIT SUITABLE FOR CCTV
AND VDU APPLICATION.
INCORPORATING THE
CIRCUITRY DESIGN.

LATEST IN

THE KIT COMPRISES OF: 8" TUBE,
SCAN COIL ASSEMBLY, PC BOARD
WITH ALL COMPONENTS MOUNTED

AND FULLY TESTED FOR 16VDC
OPERATION.
SPECIAL  INTRODUCTORY  OFFER

FOR THIS NEW PRODUCT.

£49.50 + VAT

BELL SYSTEM (TELEPHONES) LTD.
Unit 9 Alston Works Alston Road Barnet Herts ENS 4EL
Telephone: 01-441 3734 Telex: 299 360 BSTL

JAYkit

Standard Parts

Q-0 '

DIGITAL

MULTIVETER -2 © @ @

® DCVolts......... tmV to 1000V
AC Volts .. ....... 1V to 500V
DC Current .. ... .0.1mAto 0.2A
Resistance. . . .. .. 10 to 20MQY

# 3% digit LCD

# Auto Low Battery indication

# Auto Polarity & Zero

# 1% accuracy (DC volts)

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

FG-1a

éé@@@g

FUNCTION GENERATOR

#* 30mV to 10V pk-pk

# tHz to 100kHz

# DC coupled

# Sine, Square & Triangle

# Separate TTL output

# Designed around Intersil 8038 IC

#* Total cost around £25 {incl. case)

Provided in a JAYKit 15 a Printed Circuit Board, a punched and lettered Front Panel overlay, a
Circuit Diagram and Instruction Sheet and a comprehensive and up to date Component List
showing suppliers and current prices, Difficult to obtain pieces of hardware are supplied with the

kit

Jayen Developments, 21 Giadeside, Bar Hill, Cambridge CB38DY

To: JAYEN Developments
21 Gladeside, Bar Hill,
Cambridge CB3 8DY

Tel: (0954) 80285
Please send
[JbM-2 @ £5.45
[JFG1a @ £4.95
(Incl. VAT and P&P)

Name

Address

Money to be refunded if the kit
is returned within 10 days.

JEEKItS

March 1980
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simulated fascia.

Complete with instructions.

The pack contains all the electronic components to build the
radio, you supply only the wire and solder as featured in the

The P.E. Traveller features pre-set tuning with five push
button options, black illuminated tuning scale, with matching
rotary control knobs, one, combining on/off volume and
tone-control, the other for manual tuning, each set on wood

The P.E. Traveller has a 6 watts output, negative ground and
incorporates an integrated circuit output stage, a Mullard IF
modute LP1181 ceramic filter type, pre-aligned and
assembled and a Bird pre- aligned push button tuning unit.
The P.E. Traveller fits easily in or under dashboards.

|[THv](c]

£10.50

CONSTRUCTORS PACK 7A
Suitabie stainless steel fuliy
retractable locking aerial and
speaker (approx 6" x4")is
available as a kit complete.
£1.95 Per Pack, p & p £1.00.

Pack 7A may only be purchased
at the same time as Pack 7. u

CONSTRUCTORS PACK 7
ALL THE PARTS T0 BUILD THE

323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Only.
21B HIGH STREET,ACTON W3 6NG. Mail Order Only. No Callers.

p&p
£1.50

Mon-Sat
9.30am-5.30pm
Closed Thursday

e

AMPLIFIER KIT
An opportunity to buy a 10 watts per channel sterea ampitfier ket which

is suitable for use with a ceramic cartridge. The amplifier utilises proven
Mullard modules and is available a1 a very competitive price The amplifier
kit comes complete with instructions and includes: a Mullard LP1183
stereo preamplifier module, two LP1173 power amplifiers with integrat
heatsinks, a power supply. Zobel networks, front and back mounting
panels. a finished tascia panel, all contoi potentiometers {bass, treble,
volume and balance) switches, input. output and headphone sockets, wire,
and an easily assembled wrap around cabinet to house the finished unit

Size approximately
p&p [115£1 2.25

9%"“xB8%"x4

J50 WATTMONO
DISCO AMP

£30.60

p&p £2.70

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

Mullard

AUDIOMODULES IN
BARGAIN PACKS
CURRENT
CATALOGUE
PRICE Fi

ATOVER
s

1
2

inputs.

£

) |-

ACCESSORES ARE ONLY
AVAILABLF TO THOSE
CUSTOMERS WHEK BUYING
OUR BARGAIN PACKS

25 N
rereack SEEOURPRICES *

PACK 1 2xLP1173 10w RMS output power audio amp modules,

OUR PRICE
p+p £1.00

+ 1 LP1182/2 Stereo pre amp for ceramic and aunhimpul

PACK 2 2xLP1173 10w RMS output power audio amp modules
+ 1 LP1184/2 Stereo pre amp for magnetic, ceraminc and auxiliary

illus. ove pace £ 7, 65 p+p 100

ACCESSORIES Suitable mains power supply parts, consisting of
mains transformer, bridge rectifier, smoothing capacitor and set of rotary

£3 00plus[15{lp&a

Two Way Speaker Kit Comprising of two 8" x 5" approx. 4 ohm
bass and two 3'2 16 ohm mid-range twee ter with two cross-over capacitors

stereo controls for treble, bass.
volume and balance

AVAILABLE ALSQ TO PURCHASERS
OF THE 10 + 10 AMPUFIER KIT

Per sreseo pair

pius £1

£4.05

95 p&p

30x30 WATT AMPLIFIER-—
IN KIT FORM

For the experienced construstor com !
plete in every detail, same tacilities

as Viscount IV, but with 30x30 output
60x60 watts peak For use with 41015 ‘gew

f31.50f;zaﬁ :

&M SPEAKER BAHGAIH

Stereo pan 350 kit System consists of
13" x8" appvon wobter with rolled
surround. 2" approx Audan tweeler.
crossover components and circuit
diagram Frequency response 20 Hz

10 20 KHz Power handing 1% walts AMS
20 watls max

8 ohm impedance

£18.25

Per stereo pair
£3.65 p&p

9%
BBollsdﬁeﬁ?s!i)sgmlable- £25- 50

umit semi-automatic. cueing device p&p £2 60

Shure M75 6 Magnetic Canmlge
[ to suit. £7 95
.
B Manual single play
s recoed deck with auto

return and cueing lever fited with stereo
ceramic cartiidge 2 speeds with 451pm
spindle adaptor ideally suied tos home

o

i’o*“o"’o”o"t I

[EE L

R||T

V

C

20x 20 WATT STEREOD AMPLIFIER

Viscount IV umit in teak simulate cabinet Silver finish rotary controls and
pushbuttons with matctung fascia. red mains ndicator and stero jack socket
Functions switch for mic magnetic and crystal pickups, tape tuner and auxihiary
Rear pane! fuatures tuse holder, DIN speaker and nput sockets 20 x 20 wans
RMS 40 x 40 watts peak for use with 8 to 15 ohm speakers £ 3 1 90
Size 144%™ x 3" x 10" approx NVEW leaturs—units now

includes s buitt in tour channel stereo sound facility

£3.00 p&p

323 EDGWARE ROAD, LONDON W2
2] HIGH STREET, ACTON W3 6NG

ACTON : Mail Order only. No callers
ALL PRICES INCLUDE VAT AT 15%
All items subct to availability. Price correct at
ond subject to chsnge without notice
All enquires Stamped Addressed Envelope.
NOTE: Persons under 16 years nor seived without parent’s authorisation,

unmce £ 12.29 27

OUR PRICE

BARGAIN OFFER/

Ariston pick- up arm
> manufactured in Japan.

Complete with headshell.
Listed price cver £30.00.

>

Personsl Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432, 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOGDS DESPATCHED TO MAINLASO AND I

IRELAND oMLY
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YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion, a
better job, higher pay? ‘“‘New
opportunities” shows you how
to get them through a low-
cost, Home Study Course.
There are no books to buy
and you can pay as you learn.

This easy to follow GUIDE
TO SUCCESS should be read
by every ambitious engineer.
Send for this helpful 44-page
free book NOW! No obligation,
nobody will call on you. It
could be the best thing you
ever did.

CHOOSE A BRAND NEW FUTURE HERE
}@ SRS NN R CUT OUT THIS COUPON I IENN BRI

ELECTRICAL &

0
I ELECTRONICS

Practical Radio &
Electronics
(with KIT) a

Electronic
Engineering
Certificate

General Elect. Eng.
Certificate

0

Installations

Elect. Install. &
Work

C. & G. Elect.
l Technicians

I C. & G. Elect.

RADIO &
TELECOM-
MUNICATIONS
Colour TV
Servicing O

C. & G. Telecoms.
Technician's Cert.[]

C. & G.-Radio,
TV & Electronics
Mech. Cert.

Radio & TV

Engineering
Course O

25

' Accredited by C.A.C.C. Member of A.B.C.C.

0o 0o 0o o

NAME (Block Capitals)
AD DD RESS  .ooiiitiiiie et e e ettt e e e

Post to address below.

Radio, Servicing &
Repairs O

Radio Amateur’s
Exam.

AUTO & AERO
Motor Mechanics []

C. & G. Motor V.
Mechanics

General Auto

Engineering O
AM.IMIL O
Air Registration

Board Certs. O

M.A.A./LM 1. Dip.
]

CONSTRUC-
TIONAL

Heating, Ventilating
& Air Conditioning
O

Architectural
Draughtsmanship
& Design

[m]
L.I.O.B. [}
Carpentry &
Joinery O
Plumbing
Technology ]
General Building []

Tick or state subject of interest.

Painting & l
Decorating O I
MECHANICAL
AM.S.E. (Mech.)(]

General Mech.
Eng.

Inst. Engineers &
Technicians

Maintenance
Engineering

Welding

0o o O

MANAGEMENT &
PRODUCTION

Computer
Programming

Inst. of Cost &
Managements
Accts.

0

0

DRAUGHTS-
MANSHIP &
DESIGN

General .
Draughtsmanship

O
AM.LE.D. a
a

Electrical
Draughtsmanship

G.C.E.
—58 ‘0’ & ‘A’ Level Subjects
—over 10,000 Group Passes!

Aldermaston College

Dept. TPE 03, Reading RG7 4PF

also at our London Advisory Office, 4 Fore Street Avenue, London
EC2Y 9DT. Tel. 628 2721,

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

10

=

SPECIAL
OFFER

NewBear
.. KEYBOARD

SPECIAL
OFFER

BOXED 76 KEY,HIGH QUALITY
EX-AVIONIC COMPUTER KEYBOARDS

EASILY CONVERTED TO UPPER AND LOWER
CASE PARALLEL. ASC II AND STROBE. FULL
DOCUMENTATION OF CONVERSION INCLUDING
CIRCUIT DIAGRAMS. NEEDS 5 VOLT D.C.
POWER SUPPLY.

ONLY £38.00 + 15% V.A.T. p+p £1.00

Access & Barclaycard welcome. Send for full Catalogue and

Booklist.

MAIL ORDER & CALLERS: NEWBEAR, 40 Bartholomew
Street, Newbury, Berkshire. Tel: (0635) 30505

CALLERS ONLY: Mersey House, 220-222 Stockport Road,

Cheadle Heath, Stockport, Cheshire. Tel: (061 491) 2290

«'rﬂ"
e
~—w @ CHOICE OF FRONT PANEL®

ST-45 SPECIFICATION
VERTICAL SYSTEM
Sensitivity 10mv/div 5v/div in 9 cal. steps
Bandwidth {3dB)

DC Coupled DC 5MHz

AC Coupled 5Hz-5MHz

Risetime 70usec

Input Impedance 1MQ +22 PF approx. (for all
ranges) 50Q for 10mv/div 50mv/div
Input coupling AC CND DC

Accuracy +5%

HORIZONTAL SYSTEM

Time base speeds

50ms/div 1usec/div in 15 cal. steps with X5
Multiplier to 2501 /div and X5 E i
to 200nsec/div

External — X sensitivity 1v/div

External - X Bandwidth 500KHz

Accuracy +5%

ACCESSORIES

SINGLE TRACE
OSCILLOSCOPE

® 10mv/div ® 5MHz @ BRITISH

TRIGGER

Internal 0.5div (10Hz-2MHz), 1 div (2MHz-
S5MHz} .

External  100mv  (10Hz-2MHz), -200mv
(2MHz-5MHz)

Bright Line Auto

Trace free runs in absence of signal

Trigger Level selects triggering point

Trigger (+)ve and (—)ve slope selection

FRONT PANEL
Black-Silver-White-ST-45-S The Silver Scope

or
Black-Gold-White-ST-45-G The Gold Scope
GENERAL

Power consumption 10VA approx.

Mains selection 200V-220V-240V  rms
{40Hz-60Hz)

Waeight 10Ibs 4.5kg approx.

Case aluminium with black pvc finish and
black handle, front panel white with black
control knobs, black feet and tiit bar.

Passive Probe switched (X1. REF. x10) Safgan Electronics Ltd.,

100MHz bandwidth £11.60 + VAT
BNC to 4mm Socket Adaptor £2,95 + VAT

56 Bishops Woaod, St. Johns,
Woking, Surrey GU1 308

ORDERS TO: SAFGAN ELECTRONICS LTD.
56 Bishops Wood, St. Johns, Woking
Surrey GU21 3QB or Tel: Woking 66836.

Please send me ST-45-S

ST-45-G Probe Adaptor

1 enclose PO/Cheque

(Goods + 15% VAT + £3.00 p&p)

Name

*Ex VAT UK
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B FREEPOST ON ORDERS @ ACCESS
B VAT INCLUSIVE PRICES ® VISA

e CASH
Il ADD 30p P&P @ CHEQUE

) Freepost
7: Birmingham
B19 1BR

ELECTRONICS  021-233:2400 B 24 HR PHONE ANSWERING SERVICE

Order Code
Cap 352
Cap 360

+ Value

Polyester Radial Leads
Dipped Type C280,352 Style
Moulded Type, 10 2mm Pitch

Miniature Low Value Order Code
Polystyrene, Axial. +1% Toi.. 63V DC Wkg. Cap 424
Ceramic Plate, Radial, Low K, 100V DC Wkg. Cap 632
Ceramic Plate, Radial. Med K, 100V DC Wkg Cap 630
Ceramic Plate, Radia!. High K. 63V DC Wkg Cap 629

CAPACITORS Order Code
Electrolytic Axial Leads

10% 10 +50% Tol.

Electrolytic Radial Leads
10% 10 +50% Tol Cap 034 + yF + Volts

BF Vdc 63|10 25)35]40]50|63
47 7

Order Code
Cap 015 + uF + Vd.c
25

Vde. 16

-]

352 | 3

@
®

10

424632 632 | 630 629 n
8

RN TRINTERSY
OB WN
wubnino

-
B

000009 00 0000~~~ N S~ B

NOONOWNNDN

11

RO BWLWNN == =

Order Code
Cap PR + uF + Volts

10 | 16 | 25

Tantalum Bead
20% Tol

Electrolytic Cap Type Order Code

High Ripple, IEC Grade 1, Low E.S.R, Cap HR + uF + Volts
Supplied complete with Vertical Fixing

Clip

100004F 16V Ripple 5.8A »85°C
220004F 16V 9.8A
4700uF 25V

10000uF 25V

220004F 25V

4700uF 40V

100004F 40V

47004F 70V

BNNNNN AR R AR D

B.1A.50°C 238
Trimmers Order Code 13.74 370

250V D.C. Wkg Film Dielectric. Miniature QR

11.2A
17.9a

7.8A
12.8A
10.5A

NNNODNNINRODNADRONDDA

Cap 808 A
Cap 808 B
Cap 808 C
Cap 808 D

1.4
2

Voltage
Regulators
LM308DA(K; 1
UA723CN
UA7805CU
UA7812CU
UA7815CU
UA7912CU
UA7915CU
UA7BLOSCS
UA78L12CS
UA78L15CS

2
5.5 - 59.5pF 31

19
N74LS9IN 76 2
N74LS35BN 82
N74LS96N 126
N74LS107N Al
N74LS109N 45
N74LS112N 45
N74LS113N 45
N74LS114N 45
N7415125N 53
N74LS126N 53
N74.8132N 78
N74LS136N 49

N74LS138N 99
N74L5139N 99
N74LS153N 88
N74L5154N 138
N74LS155N 93
N74LS156N 93
N741S157N 93
N74LS158N 97
N74LS160N 129
N741S161N 117
N74LS162N 144
N74LS163N 117
N74{S164N 119
N74LS170N 220
N74LS173N 132
N74LS174N 14)
N74LS175N 119
N75LS181N 306
N74LS190N 117
N741LS191N 117
N74L5192N 119
N74LS193N 119
N74L5194N 161

N74LS01N
N741S02N
N741S03N
N74LS04N
N74LSOSN
N74LS08N
N74LSO9N
N74LS10N
N74LS11IN
N74LS12N
N74LS13N
N/4LS14N
N74LS15N
N74L520N
N74LS21N
N74LS22N
N74L528N
N74(S30N
N74LS832N
N74LS33N
N74LS37N
N74LS38N
N741S40N
N74LS42ZN
N74LS51N
N74LS64N
N741S55N
N74LS73N
N74LS75N
N74LS76N
N74L878N
N74LS83AN
N74L585N
N74LS86N 9
N74LS90ON 59
N74LS92N 76

N74153N
N74154N
N74155N
N74156N
N74157N
N74158N
N74160N
N74161N
N74162N
N74163N
N74164N
N74165N
N74166N
N74170N
N74173N
N74174N
N74175N
N74180N
N741B1N
N74182ZN
N74192N
N74193N
N74194N
N74195N
N74198N
| N74199N
N74221N
N74279N
N74298N
N74365N

N7453N
N7454N
N7460N
N7470N
N7472N
N7473N
N7474N

INTEGRATED CIRCUITS
4000 Butfered C-MOS - High Speed

HEF4000 HEF4046 106
HEF4001 HEF4047 87
HEF4002 HEF4049 45
HEF4006 HEF3050 a5
HEF4007 HEF4051 69
HEF4008 HEF4052 72
HEF4011 HEF4053 72
HEF4012 HEF4066 49
HEF4013 HEF4067 380
HEF4014 HEF4068 17
HEF4015 HEF4069 17
HEF4016 HEF4070 17
HEF4017 HEF4071 18
HEF4018 HEF4072 18
HEF4019 HEF4073 18
HEF4020 HEF4075 8
HEF4021 HEF4076 104
HEF4022 HEF4077 17
HEF4023 HEF4078 18
HEF4024 HEF4081 18
HEF4025 HEF4082 18
HEF4026 HEF4085 64
HEF4027 HEF4086 64
HEF4028 HEF4093 50
HEF4029 HEF4094 175
HEF4030 HEF4104 166
HEF4031 HEF4502 91
HEF4035 HEF4505 571
HEF4040 HEF4508 184
HEF4041 HEF4510 108
HEF4042 HEF4511 125
HEF4043 HEF4512 110
HEF4044 HEF4514 250

N7403N
N7404N
N7405N
N7406N
N7407N
N7408N
N7409N
N7410N
N741IN

N74LS195AN
119

132
132
206

7400 T.T.L.

HEF4515
HEF4516
HEF4517
HEF4518
HEF4519
HEF4520
HEF452)
HEF4528
HEF4532
HEF4534
HEF4539
HEF4543
HEF4555
HEF4556
HEF4557
HEF4585
HEF4724
HEF40097
HEF40098
HEF40106
HEF40160
HEF40161
HEF40162
HEF40163
HEF40174
HEF40175
HEF40192
HEF40193
HEF40194
HEF40195
N7400N
N7401N
N7402N

N74LS196N
N74LS197N
N74L5240N
N741L524 1N
N74L5242N
N74LS243N
N74LS244N
N74LS251N
N74L5253N
N74L5257N
N74LS258N
N74.S260N
N74LS261N
N741L5266N
N74LS273N
N74LS283N
N74L5290N
N74LS293N
N74L5298N
N74LS365N
N741S366N
N74LS367N
N7415368N
N741S373N
N74tS374N
N74L8375N 117
N74LS378N 155
N74L5386N 56
N74LS390N 196
N74LS393N 196
N74L8395N 207
N74LS430N 143
N74LS670N 239

Plessey 1/C's
5L440
SL445
SL610
SL612
51620
SL621
SL622
51624
SL630
SL640
SL680
SL1610
SL1B11
SL1612
SL1621
SL1626
SL1630
400mW C4v7 €33 aL1640
BZY88/BZX79 SL1641
+ Voltage 9 SL6640
SP8629

TDA1034B
TLOB1CP
TLOB4CN
UA741CN
UA741CT
UA748CN

Zeneor
Dicdes

39

N74368N

74Ls
N74LSOON

N7447AN
N7448AN
N7450N
N7451N

SEMICONDUCTORS
BC182
BC182L
BC184

N74151N

SWITCHES

Miniature Toggle - Honeywell
SPOT
SPDT
SPOT
SPDT
SPOT
oPoT
OPDT
oPOT
OPDT
opoT

Miniature Push - C K

SP Push To Make. Momentary
sp Push To Break. Momentary

OPTO ELECTRONICS
Light Emitting Diodes. Individual

125" {3mm) Red
Green
Yellow
Panel Mounting Ciip to suit
2" {5mm) Red
Green
Yellow
Panel Mouniing Clip 1o suit

CASES — Boss Industrial Mouldings

Small NDesk Console — Boss Industrial Mouldings Order Code Order Code
SWBA101Y

Slope Front Console, Recessed Top SWB8A1021

ABS Base. C/W Brass Bushes, (n Orange
1mm Aiuminium Top Panel Finished Grey

2MN2218A
212369
2M2646

c/ot
Doubie Bias To Centre
Single Bias To Centre

Order Code
Bias

W161.D96. H39 (57) 214 Case BIM1005 OR
W215. D130. H47 (73} 308 Case BIM1006 OR
Piastic Boxes — Boss industrial Mouldings
Moulded Box and Close Fitting Flanged Lid
ABS Box, C/W Brass Bushes. and Lid in Orange
Order Code
99

Case BIM2003 OR
L150 W80 D50 131 Case BIM2005 OR
L1890 W110 D60 223 Case BIM2006 OR
Plastic Boxes with Metal Lids
Recessed Top Box
ABS Base, C/W Brass Bushes. In Orange
1mm Aiuminium Top Panel Finished Grey

LED3 Clip

cQv24a
cQy94
cQayge
LEDS Clip

Double Bias To Centre
Single Bias To Centre
Bias Full ISB Test
2N3442
2M3702
2N3704
2N3705
2M3773
2M3819
2M3820
2N3904
2NE457
2N5459
4C673
AC188
AD161
AD162
BAWI5D

116 Sw BA2061

Photoresistors
ORP12

ORP61
Phototransistors
OCP71

BPX25

BPX29
Photocoupler
FCDB20

HARDWARE

D.1.L. Sockets
8 Pin Low Profile Sacket Tin

ORP12
ORP61

1112 W62 D31
62
62

Sw 8531
Sw8533

OCP71

BPX25

BPX29 MAINS TRANSFORMERS

Secondaries may be connected in series or
paratlel ta give wide voitage range
Primaries 0-220, 240V

6VA - Clamp Type Construction
Approx. 18% Regulation. F.C. 54, H36. W35
0-4.5V. 0-4.5V Secandaries

Order Code

Order Code
Case BIM4003 OR
Case BIM4004 OR
Case BIM4005 OR

L85 W56 D29
LT11wW71 D42
L1671 W86 D53

Discast Boxes
Diecast Box and Flanged Lid

12
150
208

FCD820
235 each
Order Code

12 DILSKT 8

Aluminium Box and Lid in Natural Finish

Order Code
Case BIM5003 NA
Case BIM5006 NA
Case BIM5006 NA

L113 W63 D31
L152 W82 D50

L192 w113 061
Small Desk Consoles
Slope Front Console, Recessed Top

ABS Base, CW Brass Bushes, In Orange
1mm Aluminium Top Panel Finished Grey
Ventilation Slots in Base

W105 0143 H32 (56} 236
W170 D143 H32 (56) a1z
W170 D214 H32 (82} 431

124
215
334

Order Code
Case BIM6Q05 OR
Case BIM60O6 OR
Case BIM6007 OR

14
16

14 Pin Low Profile Socket Tin
16 Pin Low Profile Socket Tin
Heatsinks

Individual Type for
Individual Type for
Individual Type for
Individual Type for
Indwidual Type for

1x705 50°CW 12
1xT066 10.6°/CW 28
1xTO3 72°CW 26
1xT0126 17°C/W 26
1x7022017°C/W 26

P.C.B. Components
Dalo Pen, Blue ink, Stow Drying

Sink 5F

Sink TV2
Sink TV3
Sink TV4
Sink TVS

98  Pen 33PC

DIL SKT 14
DIL SKT 16

0-6V. 0-8v
0-12v.0-12v
0 15v 0-15V
0-20V, 0 20V

20VA - Clamp Type Construction

Approx. 16% Regufation F.C. 70, H4B, W46

0-4.5V. 0 4.5V Secondaries
60
120

Trans 6VA 45
60
120
150
200

350 each

Trans 20VA 45

150
175
200

Skeleton Presets, Miniature
0.1W. E3 Values. 100R-IM. Lin. Vertical Mounting
0.1W. E3 Values. 100R-IM. tin. Horizontal Mounting

Skeleton Prasets, Standard

RESISTORS

Carbon Fiim, Fixed
0.25W, E24 Values IRO-10M. 5% Tol,
0.5W, E12 Values IRO-4M7. 10% Tol

Metal Film. Fixed
0.5W, E24 Values. SRI-M. 29
2.5W, E12 Values, 10R-27K. 5% To!

Tol

2 each 100/100 {Mult 10/Value} Res RD}
3each 150/100 {Mult 10/Valve} Res RD}
+Value

%,

B each 400/100 (Mult 10/Value) Res MR30
16 each 800/100 [Mult 10/Value) Res PR52
+Value

VERO ELECTRONICS PRODUCTS
2.5"x5".1"pitch Veroboard 71
3 75"x5" 1" pitch Verobeard

200-21069J
200-21072D

0.3W E3 Values. 100R-4M7, Lin. Vertical Mounting
0.3W EJ Values. 100R-4\7 Lin. Horizonta) Mounting

2.5"x 1" 1" pitch Veroboard {5)
3.75"x5" .1* pitch Plain Board

5.82"x2.9" .1" pitch V-Q DiP Board

Spot Face Cutter

Pin Insertion Tool for .040 1ype pin

DS Pins 040 (100)
S5 Pins 040 {100}

200-21076C
200 21078H
200-21084E
203-21013A
203-21015F
200-21087G
200-210178

79
B5/Pack
8

135

107

147
44/Pack

44,
dhacy Potentiometer, Shider

Potentiometer, Rotary
0.5W, E3 Values. 1K-2M2 Lin
0.25W, E3 Values, 4K7-2M2 Log

Order Code

Min. Preset V

Min, Preset H
+Value

Std Preset V
Std. Preset H
+Value

Ro Pot Lin
Ro Pot Log
+ Value

) Verowire Kit {1-pen, 2-wire, 25-comb) 454/Kit  200-213410
Metal Glaze, Fixed orawire Combe (25} e 45¢ ; 0.5W, £3 Values. 2K2-470K Lin $1 Pot Lin

0.5W. E24 Values. IM-33M, 5% Tol

Practical Electronics March 1980

16 gach BOO/100 (Mult 10/Value}

Verowire Combs (25)
Res VR37 Verowire Wice (2]

Value

109/Pack
109/Pack

200-21339F
200-21340G

0 25W. E3 Values, 1KO-1M0 Log

SI Pat Log
+ Value




VERO ELECTRONICS LTD RETAIL DEPT.
Industrial Estate, Chandler’s Ford,
Hampshire SO5 3ZR

Tel: (04215) 62829

Plastic Boxes

Our catalogue contains a whole range
of plastic boxes to suit every project.
There are case-boxes, sloping front and
flip-top boxes, general purpose and potting boxes —
there’s even some with integral battery compartments.
We've also got circuit boards, accessories, module
frames and metal cases — all to the highest standard to
give your equipment the quality you demand. Send
40p to cover post and packing and the catalogue’s yours.

Brmm...Splash...Zoom
with ZN419CE preusnon
servoiC

/7/

Ourservo IC givesyou a
complete servo control system J
onachip.

It's specially designed for the pulse-width position servo
mechanisms you use in all types of model control.

ZN419CE gives you a low external component count and high
output drive capability.

Send for the data sheet today, and a full list of stockists.

Ferranti Electronics Limited, Fields New Road,
Chadderton, Oldham OL9 8NP Telephone:061-624 0515

FERRANTI

Semiconductors

EL02/14/063 [[D)]

AURASOUNDS

are pleased to announce the

FRANZ LAMBERT

U.K. TOUR 1980

FRANZ LAMBERT, the world's most
entertaining organist will be touring the UK in
March 1980. The audiences for FRANZ
LAMBERT's 1979 tour were so enthusiastic
that we expect a very heavy demand for
tickets. So book early! Tickets from Box
Offices for all venues except Kensington,
which should be booked through AURA
SOUNDS.

Evening Concerts—

March 3rd — Colston Hall, Bristol

March 6th —Kensington Town Hall, London
March 8th —Free Trade Hall, Manchester
March 9th —Town Hali, Birmingham

March 10th — City Hali, Sheffield

March 11th — Fairfield Hall, Croydon

March 14th—The Dome, Brighton

AURA SOUNDS 14-15 Royal Oak Centre,
Brighton Road, Purley, Surrey Tel: 01-668 9733 and at
17 Upper Charter Arcade, Barnsley, W. Yorks

Tel: Barnsley {0226) 5248(Pe3)

Practical Electronics March 1980



(

Hours, mins, secs.,
month, date, auto
calender, back-light,
quality metal
bracetet.

£6.65

Guaranteed same
day despatch.

QUARTZ LCD
Very slim, only

5 Function
@m thick. .M1

~\

( SOLAR QUARTZ
LCD 5 Function

Genuine solar panel
with battery back-up.
Hours, mins., secs., day,
date. Fully adjustable
bracelet. Back-light.
Only 7mm thick.

£8.65

Guaranteed same day
despatch.

M2

Y

QUARTZ LCD

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.
Metac Price

£9.55  Thousands sold!

kGuaranteed same day despatch.

SUM
CHRONO

M3

=\

( QUARTZ LCD
ALARM 7 Function

Hours, mins., secs,.
month, date, day.

6 digits, 3 flags plus
continuous display
of day and date or
seconds. Back-light
Only 9mm thick.

£9.55

L Guaranteed same day dispatch.

M4

(MULTI ALARM
6 Digits 10
Functions

* Hours, mins., secs.

* Months, date, day.

* Basic alarm.

* Memory date alarm,

* Timer alarm with dual.

* Time and 10 country
zone.

* Back-light.

* 8mm thick.

£18.65
\

M5

\

(FRONT-BUTTON
Alarm Chrono
Dual Time

6 digits, 5 flags,
22 functions,
Constant display of
hours and mins., plus
optional seconds or
date display.
AM/PM indication, month, dat.
Continuous display of day.
Stop-watch to 12 hours
59-9 secs., in 1/10 second steps.
Spilit and lap timing modes.
Oual time zones.
Only 8Bmm thick.
Back-light. Fully adjustable
open bracelet.
G d same day di

£19.95
n M6

[SOLAR QUARTZ LCD)
Chronograph with

Alarm
Dual Time Zone
Facility

6 digits, 5 flags.

22 functions,

Solar panel with

battery back-up.

6 basic functions.
Stop-watch to 12 hours
69.9 secs., in 1/10 sec.,
steps.

Split and lap timing modes.
Oual time zones.

Alarm. 9mm thick. Back-fight.
Fully adjustable bracelet.

£17.95
M7

(ALARM CHRONO
with 9 world
time zones

* 6 digits, 5 flags.

* 6 basic functions.

* 8 further time zones.

* Count-down alarm.

* Stop-watch to 12 hours
599 secs.
in 1/10 sec. steps.

* Split and timing modes.

* Alarm.

® 9 mm thick.

* Back-light.

* Fulty adjustable bracelet.

| £24.55

Powered from solar
panel with battery back-up.
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.
Metac Price

£11.55

LGuaranteed same day despatch.

M9

Only 25 x 20mm and
6mm thick.

Hours, minutes, seconds,
day, date, backlight and
auto calendar.

Elegant metal
braceletinsilver or

goid fully adjustable

0 suit very slim

wrists.

State colour preference.

£7.55

same day

M15

\
([SOLAR QUARTZ LCD){QUARTZ LCD " Y auARTZLCD (QUARTZLCD )
Chronograph Ladies Day Watch Ladies Fashion Watch {| Ladies Cocktail Watch

Elagant braceletin
bronze/gold finish or
silver colour.

Hours, mins, secs.day,
date, backlight and auto >
calendar. Adjustable for

the slimmest of wrists.

State colour preference.

£14.95

Guaranteed same day despatch

M17

Highly functional watch
which also suits those
special occasions.
Beautifulty designed

with avery thinbracelet
which retains strength as
waell as elegance.

Hours, mins, secs, day, date,
backlight and autocalendar.
Bracelet fully adjustable to
suitslim wrists. »
State gold or silver finish.

£15.55
r M18

)

same day

—
HANIMEX

Electronic

LED Alarm Clock

Features and Specificatian

Hour ‘minute ditplay Large LED display with
pm and alarm on ndicatar 24 Rours alaem with
on off cantral Display flashing for power loss
indication Repeatable 9 minute snooze Display
bright dim modes contral Size 5 157 x 393" x
236" {131mm x 11mm x 60mm}

Weight 143 ibs {0 65 kg) AC power 220V

£1 020 Thousands sold!

Mains operated.

Guaranteed same
day despatch.

M13

{ Y
EXECUTIVEALARM
WATCH

6 Functions plus Alarm:
Conference signal,

5 minute snooze alarm.
Conference signal sounds
4 secs., before main alarm
to give advance warning and
an option to cancel.
Snooze sounds 5 mins.,
after mainalarm and

is always preceeded

by the conference signal.

| £12.55 M60

(MACY QUARTZ

ANALOGUE

Automatic Calendar

Oay and Date

infinite bracelet.

This mans watch has
elegance as well as the
robust appearance provided
by a watch with traditional
features. Accuracy is
provided by a quartz
crystal powered by a
long life miniature
battery.

M21

| £24.95

rHOWTO ORDER

Metac Wholesale:
shown also minimum order details.

or Edgware Rd.01-723 4753 24 hours aday.

Payment can be made by sending cheque, postal order, Barclay, Access or American Express card
numbers. Write your namae, address and order details clearly, enclose 40 psnce per single item for
post and packing or the amount stated in the advert. All products carry 1 year written guarantee
and full money-back 10 day reassurance. Battery fitting and electronic calibration sarvice is
available to customers at any Metac shop. Ali prices include VAT currently at 15%.

Trade enquiries — send for a complete list of prices for all the goods advertised plus many more not

Telephone orders: Credit card customers can telephone orders direct to Daventry (03272) 76545

Service Enquiries 03272-77659
CALLERS WELCOME Shops open 9-30am-6.00

T

Lr‘.
( Moetac price breakthrough for an Alarm
Chronograph with Dual Time

only

£13.55

OUTSTANDING FEATURES

* DUAL TIME. Local time always vis-
ible and you can set and recall any
other time zone {such as GMT). Also
has a light for night viewing.

* CALENDAR FUNCTIONS include
the date and day in each time zone.

* CHRONOGRAPH/STOPWATCH
displays up to 12 hours, 59 minutes,
and 59.9 seconds.

*0On command, stopwatch display
freezes to show intermediate
{split/lap) time while stopwatch
continues to run. Can also switch to
and from timekeeping and stopwatch
modes without affecting either's
operation.

* ALARM can be set to anytime within
a 24 hour period. At the designated
time, a pleasant, but effective buzzer
sounds to remind or awaken you'!

kGuarantaed same day dispatch. M 16

\ J
( ™
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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Britain's first comg

A complete personal computer
for a third of the price ofa

bare board.

Also available ready
assembled for £9925

The Sinclair ZX80.

Until now, building your own computer could
easily cost around £300-and still leave you
with only a bare board for your trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get everything you need to build a
personal computer at home...PCB, with IC
sockets for all ICs; case; leads for direct
connection to your own cassette recorder and
television; everything!

And yet the ZX80 really is a complete,
powerful, full-facility computer, matching or
surpassing other personal computers on the
market at several times the price. The ZX80 is
programmed in BASIC, and you could use it to
do quite literally anything from playing chess
to running a power station.

The ZX80 is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Once assembled, it immediately proves what
a good job you've done. Connect it to yout TV
set...link it to an appropriate power source™. ..
and you're ready to go.

Your ZX80 kit contains...

@ Printed circuit board, with IC sockets for
all ICs.

® Complete components set, including all
ICs - all manufactured by selected world-
leading suppliers.

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

® Ready-moulded case.

® Leads and plugs for connection to any
portable cassette recorder (to store
programs) and domestic TV (to actas VDU).

® FREE course in BASIC programming and
user manual.

Optional extras

@ Mains adaptor of 600 mA at 9 V DC
nominal unregulated (available
separately - see coupon).

® Additional memory expansion board
plugs in to take up to 3K bytes extra
RAM chips. (Chips also available -
see coupon.)

*Use a 600 mA at 9 V DC nominal unregulated mains
adaptor. Available from Sinclair if desired (see coupon).
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Two unique
and valuable
components of the
Sinclair ZX80.

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

The unique Sinclair BASIC interpreter...
offers these remarkable programming
advantages

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

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

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

® Up to 26 single dimension arrays.

® FOR/NEXT loops nested up 26.

® Integer names of any length.

® BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

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

@ Randomise function, useful for games and
secret codes, as well as more serious
applications.

® Timer under program control.

® PEEK and POKE enable entry of machine
code instructions, USR causes jump toa
user’s machine language sub-routine.

@ High-resolution graphics with 22 standard
graphic symbols.

® All characters printable in reverse under
program control.
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...and the Sinclair teach-yourself
BASIC manual.

If the features of the Sinclair interpreter
listed alongside mean little to you-don’t worry.
They're all explained in the specially-written
96-page book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC pro-
gramming - from first principles to complex
programs. (Available separately—purchase
price refunded if you buy a ZX80 later.)

780-1 microprocessor - new, UHF TV modulator.
faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
ever made.

Sockets for TV,
cassette recorder,
power supply.

Rugged, flush,
Sinclair keyboard.

RAM chips.
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er kit.
£7925

Including VAL.
Including post and
packing.
Including all leads
and components
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Fewer chips,
compact design,

volume production -
more power per pound!

The ZX80 owes its remarkable low
price to its remarkable design: the whole
system is packed onto fewer, newer, more
powerful and advanced LSI chips. A single
SUPER ROM,, for instance, contains the
BASIC interpreter, the character set, operating
system, and monitor. And the ZX80’s 1K byte
RAM is roughly equivalent to 4K bytes in a
conventional computer, because the ZX80’s
brilliant design packs the RAM so much \ i : ; s =
more tightly. (Kéy words, for instance, occupy i M j ‘ )

..:iIIII///IIIIIIIIIIII/////I/III
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Order Form

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Remember: all prices shown include VAT, postage and packing. No hidden extras.

just a single byte.)

To all that, add volume production —and
you’ve that rare thing: a price breakthrough
that really is a breakthrough.

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!

Please send me:

sirnci=ir-
2480

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

Please print

Name: Mr/Mrs/Mfss

Address

The ZX80 kit costs a mere £79.95. Can’t I Quantity | ltem Item price | Tozal
wait to have a ZX80 up and running? No j] ——— — - . . —
problem! It’s also avaiII)able, ready agssembled, I i Sinclair ZX80 Personal Computer kit(s). Price
for only £99.95. includes ZX80 BASIC manual, excludes mains

Whether you choose the kit or the ready- I — | adaptor. 79.95 —
made, you can be sure of world-famous Ready-asserglblgd Sinclair ZX80 Personal
Sinclair technology -and years of satisfying use. I Computer(s). Price includes ZX80 BASIC manual,
(Science of Cambridge Ltd is one of the Sinclair e ! excludes mamslafiapto;. S S 99.95
companies owned and run by Clive Sinclair.) I Mains Adaptor(s) (600 mA at 9 V DC nominal

To order, complete the coupon, and post to | unregulated). ; S - _ . 8.95
Science of Cambridge for delivery within 28 I Memory Expansion Board(s) (takes up to
days. Return as received within 14 days for full 3Kbytes). - ; 12.00 _
money refund if not completely satisfied. I RAM Memory chips - standard 1K bytes capacity. 1600 |

Sinclatr ZX80 Manual(s) (manual free with every
I | ZX80 kit or ready-made computer). 5.00 o
NB. Your Sinclair 7X80 may qualify as a business expense. TOTAL 'y

Science of Cambridge Ltd

6 Kings Parade, Cambridge, Cambs., CB2 ISN.
Tel: 0223 211488.
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ew 'L’ series irons, designed to latest

safety standards. Outstanding

performance, lightweight and easy

maintenance. New non-roll GRP
safety handles. Ceramic and mica insulated
elements enclosed in stainless steel shafts.

Fully earthed with screw connected

3-core leads. Interchangeable, non-seize iron-
coated bits.

MODEL LC18 18 watts

e

Lightweight, high-performance iron for all
soldering from calculators to T.V. sets. Fitted
with 3.2 mm bit and complete with spare bits
1.6 mm, 2.4 mm and 4.7 mm. £7.89 including
P & P and V.A.T. 240 volts standard but also
available 12 and 24 volts.

C35S CORDLESS SOLDERING IRON
Built-in rechargeable batteries and twin

spotlights. Heats in seconds. Solders safely &

anywhere. Complete with mains charger,

sponge, 3 different tips and screwdriver.

Best of its kind available.

£23.93 including P & P and V.A.T.

TRANSISTOR TESTER
Tests and identifies PNP or NPN devices

both in or out of circuit. Two self »dentlfylng

leads, using coloured LED

indicators, self-powered by jREs

PB3 battery £22.62 i

including Battery, P & P

and V.AT. :

Order direct at these special
mail order prices. Leaflets giving
full information available on request from:

Light Soldering Developments Limited,

97/99 Gloucester Road, Croydon CRO 2DN
Telephone: 01-689 0574 Telex: 8811945

-

MODEL LA12 12 watts

Similar to LC18 but with extra slim shaft
and bits for fine work. Fitted with 2.4 mm bit
and complete with spare bits 1.2 mm and 3.2 mm
£6.69 including P & P and V.A.T. 240 volts
standard, also available 6, 12 and 24 voits.

No. 3 SAFETY SPRING
STAND for LC18 & LA12
Complete with sponge
and location for spare bits
£3.63 including P & P and
V.AT.

Safe 100 watt instant-heat, trigger
operated tool. Heats and cools in seconds. With
spotlight. For difficult or large joints, and
shaping plastics. |deal domestic and workshop-
tool. Complete with 2 spare tips, spanner, solder
and flux £13.65 including P & P and V.A.T.

LIRESOLD

LIGHT SOLDERING DEVELOPMENTS LIMITED
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YOURS DISGUSTEDLY
“MYEAR Sir, | am disgusted that in
your recent car washing machine
project you failed to give the winding
details of the special toroidal trans-
former used in the automatic brush
plunger. It would also have been very
useful to have exact dimensions of the
stainless steel slop tank to enable me
to make one up.

I was annoyed to find this article
was little more than a kit review,
because some parts are only available
from one supplier and no manufac-
turer's name has been given.”

“Dear Sir, | am disgusted that in
your recent automatic flasher project
no kit of parts seems to be available.
I have had to buy the p.c.b. from one
supplier, the case from another and
other components from a third source.
Would it not be possible to arrange a
kit of parts from one supplier for all
your projects. This would greatly assist
readers.”

These are of course fictitious letters
but are typical of many we receive.

Assuming we have identified a re-
quirement amongst readers for a car
wash and have achieved a useful, inex-
pensive, working design—maybe after
years of trying—we find that some of
the components required are not
available to the hobbyist and others

have to be specially made. The toroidal
transformer, for instance, employs a
new core material, only available from
one industrial supplier who operates a
minimum order charge of £20 (not at
all unusual). The core then requires a
primary winding of 1,000 turns and a
secondary of 400 turns.

The questions we must ask our-
selves are:

(1) Are many readers going to want
to wind their own toroids and, if
$0, is it a practical proposition.

(2) Can we arrange manufacture of
the complete transformer at a
realistic price.

In view of the complexity of this par-
ticular component and the fact that by
manufacturing in quantity our supplier
can obtain transformers at a very good
price, there is only one practical
answer,

Moving on to the slop tank; the sup-
plier imports a special pressed stain-
less steel tank—essential for normal
operation of the design—from the
States. Is it really worth giving full
details to enable constructors to buy
the stainless and make up a tank. Have
you tried working stainless steel? Once
again we must decide if this is a prac-
tical proposition for most readers. Ob-
viously it is not, so we are back with

The truth in many situations is that a
number of parts are so specialised it is
only practicable to source a complete
kit {or the special bits individually).

Going to the other argument, the
second letter is one that we see more
often.

It would be most unfair if we went to
one supplier and asked him to supply
kits; that excludes all the others. If we
make no recommendations all retailers
have the chance to supply. However, it
takes time to assess demand and
decide if it is worth buying-in any parts
they do not normally carry. They must
also decide if their price would be com-
petitive with other companies who
may also sell the kit.

It is our policy only to mention
specific companies if: they have an in-
volvement in the design; or they can
supply parts not readily available to the
hobbyist; or they own copyright. We
believe this is in everyone's interest, it
allows competition on most projects
and ensures parts are available to
readers. It also allows us to bring you
some exceptional designs which might
otherwise be lost.
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Technical Queries
We are unable to offer any adwce on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in Practical Electronics.
All letters requiring a reply should be
accompanied by a stamped, self addressed
envelope and each letter should relate to
one published project only.
Components are usually available from
advertisers; where we anticipate supply dif-
ficulties a source will be suggested.
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Back Numbers

Copies of most of our recent issues are
available from: Post Sales Department
(Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at 75p each including In-
land/Overseas p&p.

Binders

Binders for PE are available from the same
address as back numbers at £4-10 each to
UK or overseas addresses, including

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

Subscriptions

Copies of PE are available by post, inland or
overseas, for £10-60 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, Oakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques and postal orders should be made
payable to IPC Magazines Limited.



Market

Place

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

this magazine.

However, where a full address is

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

by
David
Shortland

CLEANING KIT

The CK-90 multi-purpose cleaning kit from
3M has been designed to clean recording
heads, guides, capstans and tape paths. The
cleaning solution which is also suitable for
computer systems and typewriters is quick
drying, leaves no residue, is non-flammable

and will not harm metals, plastics or painted
surfaces.

Each kit contains two 4oz bottles of solu
tion. ten double-ended cleaning wands and
fifty lint free wipes.

The kit is priced at £11-50 and is available
from accessory shops.

MICROPROCESSORS FOR
HOBBYISTS

A new book which has just been published
called Microprocessors for Hobbyists is based
on two popular series from PE
(Microprocessors Explained and Home Com
puters) both of which were written by our
regular contributor R. W. Coles.

The book is a general introduction to
microprocessors. typical architecture, instruc-
tion sets. machine code programming and
peripheral chips.

The home computer section covers a

typical system, the S100 bus structure, various
peripherals available and a guide to choosing a
suitable system. The final chapter deals with
software and the high level language BASIC.
A glossary of terms is also included to explain
many of the “buzz words” used with
MICrOprocessors. A

Copies of the book (1SBN 0-408-00414-2)
which is priced at £2-95 including p&p
are available from. Newnes-Butterworths
Borough Green, Sevenoaks, Kent.

ELECTROVALUE

The latest Electrovalue catalogue which is
now available covers a wide range of items in-
cluding chokes, coils, i.c.s, books and a very
comprehensive range of ferrite components.
There is also a complete range of Nascom
microcomputers and peripheral devices.

The cataloguc is available free of charge
together with a separate price list which is
valid until the end of July. Updated price lists
can be obtained by sending a stamped ad-
dressed envelope to Electrovalue, 28 St. Judes
Road, Englefield Green, Surrey TW20 OHB.

NEWTRONICS

Newtronics have moved to larger and more
convenient premises close to Highgate tube
station.

At their new showroom they will be
demonstrating the popular ELF II and the
new Explorer /85 computer kits and
peripherals. The company are now supplying
products direct to the consumer with the result
that all their prices have been drastically
reduced. The EIf 11 is reduced from £79-95 to
£59-95 with all peripherals being reduced pro-
rata.

Newtronics, 255 Archway Road, London
N6 5BS.

NEW CASE

A new size of vacuum-formed case has
been introduced by Vero to compliment their
existing range. Although specially designed for
housing a keyboard and display panels, this
enclosure has wide ranging applications in the
instrument field.

Vacuum-formed from black textured ABS,
the case is supplied in two sections which
screw together. A flat area is provided at the

rear of the case for cable entry.
Sm

This intermediate size, with outside dimen
sions of 340 x 360 x 130mm is supplied with
an anodised aluminium front panel 254 x 170
x 2mm thick. four se!f-adhesive rubber feet
and case assembly screws.

The price of the case (75-2439K) is £16-71
excluding VAT and p&p.

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

L.C.D. CONNECTORS

A range of snap-on connector strips which
provide an alternative to dual in-line mounting
for liquid-crystal displays is now available
from Hamiin Electronics. The strips, which

are available with pin lengths of 0-1 or 0-2 in.
are supplied in 2 in. lengths for a range of
standard displays. and have pin compatibility
with the standard dual-in-line pins.

Hamlin Electronics Ltd., Diss, Norfolk,
IP22 3AY.

DEMA SYSTEMS

The Dema clectronic ignition unit which is
claimed to provide both petrol economy and
improved performance is being marketed by
Maywood Technical Developments Ltd.

The system takes a 5 1o 15V supply directly
from the coil and stores 400V in the units
capacitor. The points which normally deter-
mine the build up time are used simply to
trigger off a thyristor. A variable pulse width
circuit determines when the voltage should be
fed to the HT coil and the spark plug. The unit
monitors the revs and varies the length of time
the spark is at the plug in order to achieve
complete combustion.

The system is priced at £49-50 including
VAT and p&p. For further information con-
tact M.T.D. Ltd., Peake House, 232 High
Street, Harlington, Hayes, Middlesex.
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FLUKE DMM

The latest DMM from Fluke is a 31 digit
handheld DMM ideally suited for test and ser-
vice applications. Fluke claim it is the first
handheld DMM to offer logic level detection,
direct temperature readout. a peak-hold
facility and intermittent short circuit detection
in addition to a full DMM capability.

Among the many features on the 8024A
are direct temperature measuring capability
from —100° to 1625° with any K type ther-
mocouple. a peak-hold facility to store and
display any a.c. or d.c. voltage or current
peak. fast audible continuity checking and
TTL logic state indication by visual or audible
signal.

The peak-hold facility opens up many in-
teresting applications such as transient detec-
tion for example in motor or lamp starting.
Additionally, with hazardous circuits the
operator can safely remove the leads before
reading the display.

In logic circuits. the 8024 A gives an instant
visual or audible indication of TTL logic high
or low. Fast response means it can also detect
pulses or pulse trains up to 100kHz. On low
frequencics. the tone warbles to give an indica-
tion of frequency level.

A fast 50us settling time means that it is
practically impossible to beat its high speed
response even by running the leads very
quickly down. say. an edge connector. Con-
tinuity is positively indicated by an arrow

pointing up or down or by a 100ms 2kHz
bleep.

The 8024 A has 31 digit readout and a basic
d.c. accuracy of 0-1 per cent. Temperature ac-
curacy is 3 degrees +1 digit from —20 1o
+300°C and the instrument is specified for a
full one year. The price of the 8024A is £135
ex VAT and p&p.

For details contact Fluke International
Corporation, Colonial Way, Watford, Herts.
WD24TT.

LOGIC MONITOR

The LM-2 logic monitor from CSC is for
testing digital i.c.s. It simultaneously displays
the static and dynamic logic states at each pin
of a 14 or 16 pin dual in-line circuit. The
device comes complete with an isolated power
supply and has a selectable threshold control
which allows it to be used with a variety of
logic families.

There are two basic units which comprise
the LM-2: the connector/display unit which
clips over the circuit under test and contains
the comparator circuitry and 16 led. in-
dicators: and the power-supply module. which
contains a precision reference power supply
and a logic-family selection switch covering
CMOS. HTL, TTL. DTL and RTL circuitry.

The threshold switch is used to select the
appropriate logic family, a clip lead is connec-
ted to the negative or ground line of the circuit
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under test (except for CMOS. when an ad-
ditional positive lead is provided). and the clip
module is slipped over the circuit under test.

Typical of states that can be seen from the
monitor’s 16 lLed. display are gate inputs
rising and falling. pulses passing from circuit
to circuit, flip-flops changing state, and
decoders and encoders accepting and re-
cording information.

Because of the self-contained power supply.
there is no loading of the circuit under test—a
problem that can cause logic-level shifts. false
triggering and power-supply loading with
some types of equipment. In addition. the
power supply. in conjunction with the com-
parators, also provide a constant-current drive
to the display indicators, ensuring uniform
brightness.

CSC Shire Hill Industrial Estate, Saffron
Walden, Essex CB11 3AQ.

BAR CODE READER

A handheld light pen which reads standard
black and white bar codes and outputs the
digitally coded information. is now available
from Jermyn-Mogul Distribution.

Manufactured by Hewlett-Packard and
called the HEDS-3000 Digital Bar Code
Wand. this low cost device is completely self-
contained. comprising optical sensor, amplifier
and digitiser.

Features include a single, non-critical
supply voltage. a replaceable low friction
tip. push to read switch, full TTL and CMOS
compatibility and solid state reliability
throughout.

Apart from its already obvious use in
supermarkets, a major demand for this device
will be in the field of portable data entry as bar
code scanning is not only faster than keyboard

entry but inherently more accurate.
One particularly interesting application is in
service and repair where bar code labelled

printed circuit boards automatically set the
parameters of the test equipment.

The price of the HEDS-3000 is £61-79 ex
VAT. Jermyn-Mogul Distribution, Vestry. Es-
tate, Sevenoaks, Kent. 0732 50155.

VSWR/POWER METER

A combined VSWR and power meter offer-
ing direct reading of both functions without in-
terpolation is now available from Zycomm
Electronics.

In operation. the unit is autoranging for
power output. covering 20W to 2kW in three
ranges for 1-8-30MHz and 50-150MHz. and
2W to 200W for the 430-470MHz range.
VSWR from 1 :1 to infinity can be measured.

Separate sensing heads are supplied to

cover each frequency range. and these can be
connected at any position in the feed line—
including the mast head for precise radiated
power indication. Press switches on the front
panel allow the selection of the appropriate
head, and the display of forward and reverse
power as cither peak or r.m.s. readings.

The electronic comparator included in the
unit allows constant readout of VSWR
irrespective of power variation. ie. gives true
indication during speech on SSB.

The price of the meter is £147-20 inc. VAT.
Zycomm Electronics Ltd., 47, 49 and 51 Pen-
trich Road, Ripley, Derbys.




The Perfect Lead S Specification Set or clear break point

The Acorn consists of two  Restore from break

= single Eurocards. Load from tape
Acorn Microcomputer : v Store on taps
) 6502 microprocessor Go (recalls last address
system 1 *® 512 x 8 ACORN monitor  used)

“ 1K x 8 RAM Reset
: 16-way 1/O with 128 bytes Monitor features
of RAM System program
1 MHz crystal Set of sub-routines for use
5 V regulator, sockets for in programming
2K EPROM and second Powerfu! de-bugging facility

RAM 1/0O chip. displays all internal registers
2. Keyboard card Tape load and store
25 click-keys (16 hex, 9 routines
control)
8 digit, 7 segment display Applications
CUTS standard crystal As a self teaching tool for
controlled tape interface beginners to computing.
Price £65 plus VAT in kit form  circuitry. As a low cost 6502 devel-
. Keyboard instructions: opment system for industry.
This compact stand-alone microcomputer is based ~ Memory Inspect/Change As a basis for a powerful
on standard Eurocard modules, and employs the (remembers last address microcomputer in its ex-
highly popular 6502 MPU (as used in APPLE, PET, 25}, e
KIM, etc). Throughout, the design philosophy has Stepping up through 58 CRE] ST Else
. - e memory tronics engineers.
been to provide full expandability, versatility and Stepping down through As a data acquisition system
economy. memory for laboratories.
START WITH SYSTEM 1 AND CONTINUE AS AND WHEN YOU LIKE
Acorn Controller the CPU card of System 1, it allows for up to 4% k EPROM,

£35 plus VAT (min config.) 1% k RAM and 32 1/0 lines. It hason board 5 V regulator
and optional crystal control. Custom programs may be
developed on System 1 and the card makes an ideal
dedicated hardware module.

Acorn Memory 8 k A fully buffered memory card allowing up to 8 k RAM

£95 plus VAT (kit form) plus 8 k EPROM on one eurocard, in an Acorn system
both BASIC and DOS may be contained in this module.
Static RAM (2114) is used and the card may be wired into
other systems.

Acorn VDU A memory mapped seven colour VDU interface with

£88 plus VAT (kit form) adjustable screen format. Full upper and lower ascii and
teletext graphics are features of this module which along

with programmable cursor, light pen, hardware scroll etc.,
make this the most advanced interface in its class.

Acorn Software Acorn BASIC — a very fast integer BASIC in 4 k

in ROM Acorn COS — a sophisticated cassette operating system
with load and save and keyboard and
VDU routines in 2 k

e Acorn DOS  — a comprehensive disc operating system in

Cambridge (0223) 312772. 4 k

I_Order Form ) Post and packing free on all orders. PE2
Please send me the following: I enclose a cheque for£ . . ... |
[] (qty) Acorn Microcomputer kit @ £65 plus £9.75 VAT. (indicate total amount) made out to Acorn Computers Ltd. I

I [ (qty) Acorn Memory kit @ £95 plus £14.25 VAT. Please send me further details of this and other Acorn options I
[ (qty) Acorn VDU kit @ £88 plus £1 3.20 VAT. Name ,

I [ (qty) Acorn Power Supply (for System 1 only) @ £5.95 plus . l

£0.89 VAT. Address |

I [ (qty) gﬁlosrzlhﬁgrsogﬂuter assembled and tested @ £79 ACORN I

| [ (gty) Acorn VDU assembled and CO PUTER |
tested @ £98 plus £14.70 VAT. Acorn Computers Ltd. 4A Market Hill, Cambridge, Cambs. (0223) 312772. Regd. No. 1403810
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Outlook

Never, in recent years, has the crystal
ball been so clouded by external events,
both political and economic. The domestic
scene is unclear enough with the impact
of contraction of heavy industries and
industrial unrest, but when international
factors are added the only certainty is un-
certainty. Nobody knows the eventual out-
come of the Iranian revolution, of the
Rhodesia elections, of the U.S. elections,
the nuclear power debate, arms limitations,
the expected deaths or resignations of the
elderly leaders in the USSR, the future cost
and availability of oil, world interest rates
and inflation, squabbles in formerly stable
institutions like NATO and the European
Common Market.

The list seems endless and probably is,
the only good point emerging being a
gradual realisation that no nation can plan
and conduct its affairs in isolation from
events elsewhere, maybe many thousands
of miles distant and sometimes, by world
standards, of only a minor character.

But through all the turbulence of the late
1970s and now for at least the early years
of the 1980s if not beyond, the electronics
industry has not only survived but has
grown. Growth may have been erratic,
profits wobbled, ownership of companies
changed, as is characteristic of a dynamic
industry in response to surges in demand
and in rapid technological change, but the
trend is still upwards. Apart from oil, elec-
tronics is probably the safest business to be
in. But oil is said to be finite while elec-
tronics will go on for ever, which is a cheer-
ful note for a winter's day.

Trend

The general trend was revealed in recent
financial results of industry leaders. GEC
showed a dip in profits, the result of heavy
involvement in general engineering which
was affected by the long engineering
workers' strike. GEC's electronic companies
continued to prosper. Racal only just
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scraped home with an unblemished record
of 25 years of continuous growth and
profits. In their case the engineers’ strike
was probably more marginal in effect, the
major obstruction being the greatly in-
creased value of the pound sterling in the
international market.

But both the Racal and GEC are still
active on the takeover trail. Avery is now in
the bag for GEC and was followed by the
acquisition of the industrial robot company
Hall Automation Ltd. Racal, at the time of
writing, had not revealed an expected bid
for all or part of Decca but, in the interim,
extended overseas activities through buying
65 percent of the New York based Vikonics
for $1 million. This company will become
Racal-Vikonics and as it is in the systems
security business will be complementary to
and a first-class U.S. outlet for Racal-MESL
which came into the Group in January
1979. Racal has the option of buying the
remaining shares in due course although
some are likely to remain with Vikonics'
founders as an incentive.

It is tedious to list orders but two are
worth mentioning as significant in trend.
First, for GEC whose Marconi Space and
Defence Systems has booked its first
defence order from China. It is for five FACE
(Field Artillery Computing Equipment)
systems worth £1 million with long-term
business expected to follow. Second, for
Racal-Milgo who in a single month recently
won export orders worth £3} million. Only
six years ago total exports for a whole year
were less than this figure. The record
month coincided with Racal-Milgo's move
to a new headquarters building with
24,000 sq.ft. of floor area at Fleet, Hants.

Plessey, too, looks in much finer shape
than for a long time and is firming
everything up with yet another re-
organisation.

Distribution

Although there are a handful of large
electronics component distributors in the
UK and lately a sprinkling of specialist MPU
and instrument distributors, most are com-
paratively small businesses. We all used to
believe that all the little firms would even-
tually be swallowed up by the big fish so
that perhaps only six or seven “super-
markets” would blanket the country. We
were wrong. True there are some big ‘uns
and doing very nicely thank you, but the
great bulk are over 100 small independent
companies carrying on the tradition of the
corner shop.

The name of the game is customer ser-
vice and this is an area where the small
company can, and obviously does, score. It
also attracts new entrants willing to have a
go on their own rather than continue work-
ing in a big organisation.

The most recent example is House of In-
struments (HI} which opened for business
on January 1, 1980, from premises in Saf-
fron Walden, Essex. The key figures are
Gordon Pope and Fred Hutchinson both ex-
executives from Gould Advance, Pope giv-
ing up his job as chairman and Hutchinson
as instrument manager. It needs courage
these days to start a new business but the

two principles are extremely well-known,
have a fine track record in the business and
have some good products lined up as well
as four salespeople on the road.

Crime

We have all heard of computer crime but
nobody knows its extent. Interpol suggests
that industrialised nations are losing as
much as 2.5 percent of gross national
product through fiddles by white-collar
workers with the bulk being due to com-
puter fraud. But this must be guesswork as
it is admitted that computer fraud can be
conducted successfully for years without
detection.

At a recent Interpol conference some 50
basic types of fraud were listed but each
has so many variations and subtleties that a
full catalogue is a practical impossibility.
The solution is that police fraud squads
should now Teceive specialist training in
computer technology and programming.

Fall of France

Chauvinistic France after years of
struggle has at last surrendered to Sony
advances. The news is that the Japanese
company will open its first factory in France
in 1981. It will be sited at Bayonne, close
to the Spanish border, turning out tape
recorder cassettes with a French workforce
of 300 people. Sony has had a sales sub-
sidiary in France since 1964 and has been
hoping to expand ever since. The French
government have now reversed their policy
of exclusion in the interests of hoped-for ex-
ports and almost certain import savings to
satisfy France's domestic market currently
estimated at 25 million cassettes per year.
Sony video cassettes will also be produced
at Bayonne.

Spin-off

| recently spent an interesting day at the
Royal Signals and Radar Establishment,
Malvern. This was the home of the former
TRE which generated so many war-winning
inventions 40 years ago. | am pleased to
report that a later generation of boffins are
still at it as hard as ever although the
urgency is less great than in the hectic
years of World War 2.

Among the projects unveiled were a new
battlefield radar for ground troops, highly
portable, and a novel helicopter-borne radar
which uses one of the rotor blades as the
scanning antenna.

Those who are worried about the level of
defence spending may be re-assured that
all the money spent and the technology
won does not go down the military drain.
Much of it goes virtually as a free gift to in-
dustry and some is charged for. RSRE has
two Queen’s Awards for Technology under
its belt, both won in 1979, a unique event
for a single organisation.

Some of the fundamental research looks
as far ahead as 1995 which even the most
forward-looking commercial companies
would have difficulty in financing. At the
same time RSRE is still supporting older
projects such as the Rapier missile system
which has seen continuous improvement
and is a world best-seller for Britain.
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HE audio opto-isolator is powered from a nine volt PP3

battery and completely isolates input from the output via
an infrared light beam. Applications include safer connec-
tions from guitar to amplifier, microphone to PA, and is ideal
for out of doors where added safety is required. It is also
ideal when connection from one ampilifier to another without
the problem of earth loops is required. The unit switches on
when the input jack is inserted. See Fig. 1.

r
SPECIFICATION

Maximum input 100mV R.M.S. {impedance up to 500k)
Output up to 100mV R.M.S. {impedance greater than 50k)

.

r
COMPONENTS . .. j

Resistors

R1,R2 1M (2 off)

R3 10k

R4 100k

RS Tk

All resistors zW 5%
Potentiometers

VR1 100k hor. min. preset
Capacitors

(od} 10n/50V cer.

C2,C4 4u7/16V tant. (2 off)

Cc3 100n/35V tant
Integrated circuits

1C1 741

1C2 CNY171
Miscellaneous

ABS box 100 x 75 x 40mm
Printed circuit board

Stereo jack sockets (2 off)
PP3 battery and clip
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CIRCUIT DESCRIPTION

Resistors R1 and R2 form the bias for the 741 op. amp,
and C1 decouples the input. The input signal modulates the
input bias for IC1 applied to the non-inverting input. The out-
put of IC1 is fed through the l.e.d. of the opto-coupler, 1C2,
the current being limited by R5. Negative feedback is applied
from the potential developed across R5 to ensure low distor-
tion driving the Le.d. in a true current mode. (The voltage
developed across R5 is proportional to the current passing
through it, and the l.e.d.).

R4, R3 and C2 give an a.c. voitage gain of ten to provide
adequate drive to the l.e.d.

The phototransistor in the opto-coupler in the configura-
tion shown, acts as a current source which is converted into
a voltage across VR 1. The output voltage is limited to 0-6
volts peak to peak because of the forward voltage drop of
the transistor junction. To ensure maximum output swing,
the output transistor is biased at approximately 300mV by
adjusting VR 1 and measuring the d.c. voltage between pins
5 and 6 of IC2 with a high impedance meter. The pot VR1
can be adjusted by applying an input signal and adjusting for
minimum distortion.

CONSTRUCTION

All components are p.c.b. mounted (see Figs. 2 & 3} and
the whole p.cb. assembly fits into two holes 12-5mm
diameter, 38mm between centres in the side of an ABS box.
To mount the jack sockets onto the p.c.b., junior hacksaw
saw cuts in between the pads form an ideal solution for easy
assembly. *

March 1980
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Fig. 1. Full circuit diagram. The
input stereo jack socket is wired

& oUTPUT : : 1
out so that insertion of a mono jack
l’_\/ plug will connect the battery to

VR1 | the circuit, thus eliminating the

T J need for an ON/OFF switch

Fig. 2. Printed circuit layout (full
size)
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Fig. 3. Component layout of
Audio Isolator. Four slots should
be cut into the side of the board
to accommodate the jack socket
tags
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FROM YOURTANDY STORE

1000 OHMS/VOLTS AC/DC
8 RANGES "

Handy muititester for

home and work-shop.

Easy-to-read two colour ¢

5cm meter, pin jacks for all §

3 ranges. Reads AC and

DC volts: 0-15-150-

1000 DC current;

0-150 mA. Resistance:

 10-100,000 ohms
Accuracy: T 3% full scale

on DC ranges,

1 4% on AC ranges.

Complete battery

22-027. REG PRICE

£6.95!

6-DIGIT
FREQUENCY
COUNTER

Counts frequencies
from 100 Hz to over
45 MHz with 100 mS

%ate time. Accuracy 15

ppm at 25°C or less
then £ 30 Mkzon 10
MHz! Overload-
protected 1-meg
input. Sensitivity, 30
mV up to 30 MHz.
Req. 9V battery.
22-351. REG PRICE |

£79.95

MULTITESTER

Dual FET imput for
accuracy and minimum
loading. 11.5cm mirrored §
scate. DC volts, O-1-3-10-
30-100-300-1000. DC
current 0-100 a. 0-3-30-
300 milliamp. Resistance
0-30-300-3k-301C-1
megaohm. O-100- 1k-
10IC-100K-3
megaohms. Reg. 9V
battery. 22-209.

REG. PRICE

£29.95

TRANSISTORIZED.
SIGNAL
TRACER

Spot circuit troubles and
check RF, IF and audio
signals from aerial to
speaker on all audio
equipment. With 9V
battery, instructions.
22-010.

REG PRICE£9 . 9 5

DIGITAL IC LOGIC PROBE

Unique circuitry makes it a combined level detector,
pulse detector and puise stretcher. Hi-LED indicates
logic **1"”. Lo-LED is logic “0". Pulse LED displays
pulse transitions to 300 nanoseconds, biinks at 3 Hz
for high frequency signals (up to 1.5 MHz). input
impedence: 300K ohms. With 36 power cables.

SIGNAL INJECTOR

For RF, IF, AF circuits.
Maximum accuracy. Easy

1 pushbutton operation. Needs

two “AA" hatteries. 22-4033.

REG PRICE£ 2 . 79

AC/DC CIRCUIT
TESTER

Accuracy in 1-300 volts
ranges. Safe in live/dead
circuits. Needs two “AA"
batteries. 22-4034.

REG. PR|CE£ 1 . 99 |

REALISTIC DX 300

General coverage receiver. Quartz-synthesised tuning,
digital frequency readout. 3-step RF Attenuator. 6-
range preselector with LED indicators. SSb and CW
demodulation. Speaker. Code oscillator. Batteries (not
included) or 12V DC. 20-204.

A B TR OROe O A A o

You save because we design,
manufacture, sell and service.
Tandy have over 7,000 stores and dealerships
worldwide. Over 2,500 products are made

HACK IN THE MAKER

KNOWN AS RADI(
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WSEG PRI?E £2 29 0 9 5

es e 519,99

DYNAMIC
TRANSISTOR
CHECKER

Shows current gain and
electrode open and short
circuit. Tests low, medium
or high power PNP or NPN
types. Go/no-Go test from
5-50mA on power types.

| 22024

REG. PRICE

|£9.95

F THE WORLD'S BIGGEST SELLING MICROCOMPUTER TRS8(

The largest electronics retailer in the world.

Offers subject to availability. tnstant credit avaitable (n most cases.

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

specifically for or by Tandy at 16 tactories
around the world. The quahty of our
products has been achieved by over 60 years
of continuous technological advancement.

VARIABLE POWER SUPPLY

Power project boards. IC's, other low-voltage DC
equipment. Load regulation: less than 450mV at 1
amp at 24V DC. Ripple: less then 25mV. Maximum
output current: 1.25 amps. Switchable colour-coded
meter reads 0-25V DC and 0-1.25 amps. Three-way
binding posts take wires, banana plugs or dual banana
plugs with 0.75" centres. For 220/240V AC

29123 - PR‘IE 5.95

TANDY

DEALER

Most items also avalable
at Tandy Dealers. Look for this
SIgN 1N your area.

,t'( 2
Prices may vary at individual stores
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SLAVE CHIP

When any digital processor (such as a
microprocessor chip) needs to converse
with the outside world it usually has to rely
heavily on external peripheral control logic
circuits. This logic external to the processor
itself can be minimised by trading off
hardware for software; so that the
processor becomes intimately involved in

the transfer of data to or from the
peripheral, perhaps a tape cassette or a
printer.

The software solution certainly looks
good from the circuit complexity point of
view. A complete asynchronous serial I/0O
scheme can be implemented in software
with the use of only two microprocessor
pins and a couple of external buffers to
replace the few dozen TTL packages which
could be needed otherwise. The trouble is
that software (or rather firmware in ROM}
is quite expensive to write, and this method
does not involve the CPU in a great deal of
time wasting activity when in many situa-
tions its talents are urgently needed
elsewhere. The software solution is
therefore suitable only for very simple ap-
plications where the CPU doesn’t have a lot
of other things to do anyway.

For those more important CPUs, who
find dealing with troublesome peripherals a
tiresome job, the semiconductor manufac-
turers have produced dedicated I/O con-
trollers which do some of the often needed
jobs in hardware but with all the necessary
logic squeezed on to a single LS| chip. The
best known of these devices is probably the
UART/USART/ACIA chip which can be
used to relieve a processor of the need to
control, slow, asynchronous serial 1/0O
transfers. Data transfer of this sort, to and
from teletypes, VDUs and other serial
devices, can be a painfully slow process
with the wide variety of transmission rates
and data formats making the task quite
complex. The necessary serial to parallel
and parallel to serial registers, parity check-
ing logic and start and stop bit insertion can
all be done by the UART controller which
the processor can treat just like a section of
its own memory.

SOFT OR HARD?

Taking stock then, you can do it in
software, or you can do it in hardware, but
unfortunately, you can only do it with LS|
hardware if it is an 1/0 function which is so
common that the semiconductor manufac-
turers find it economic to make a special
device to do the job. If you happen to be an
industrial microprocessor user, however,
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there will be many occasions where” your
particular I/O control function is so special
that you either have to go back to software
or put up with a board full of TTL. Or, rather,
you did have to until Intel introduced their
8041 A Universal Peripheral Interface chip.

The 8041A is actually a complete
microprocessor system in a 40 pin package,
like the 8748 we considered last month,
but unlike the 8748 the 8041 is optimised
for use as the "slave” of a main processor
such as the 8080, 8085 or 8086. The main
processor converses with the 8041 over its
normal eight bit data bus while the 8041 it-
self takes over all the time consuming data
and formating and timing operations under
the control of its own built in ROM based
software. This solution provides the system
designer with the best of both worlds: The
flexibility of software driven 1/0O with all the
convenience of a single LS| chip to do the
work.

This is great for the industrial user who
needs a thousand of these chips all with the
same program, but what about those one-
off jobs where ROM mask costs cannot be
absorbed? Is it back to TTL? Well no,
because good old Aunty Intel has con-
sidered the plight of small users like us and
has programmed up an 8041 with a set of
nine general purpose I/O routines which
can be individually selected via the system
bus.

The routines are aimed mainly at in-
dustrial applications such as switch sens-
ing, motor speed control, stepper motor
drive and simple serial I/O communications,
but many other uses suggest themselves.
This "custom’ chip is coded ISBC 941 and
it has all the usual facilities of the 8041 in-
cluding 16 programmable 1/O lines which
can be used individually to implement func-
tions such as pulse counting, pulse genera-
tion, period and frequency measurement
and sensor monitoring.

The ISBC 941 comes in a 40 pin
package, runs from a 5V supply, and can
use either its own internal clock oscillator
or one derived from the main processor
clock.

E-LINE MMUSCLE (SUPER E-
LINE)

| like to buy British, but it is very difficult
sometimes, especially in the electronics
field. | know that Texas Instruments,
National Semiconductor, General Instru-
ment, Motorola, and several other
American semiconductor firms do
manufacture devices here, but when you
buy from these firms, as of course you must

in many instances, there is usually no
guarantee that the devices you get will
really be British or that your purchase will
benefit the British economy in any way.

| for one have my fingers crossed that the
ambitious plans of the new British Inmos
memory and microprocessor organisation
will bear fruit in due course, but until that
great day arrives you can still do your bit for
Britain by using the home-grown discrete
transistors like those from Ferranti. Now we
all bave to use discrete transistors from
time to time, don’t we, and {own up now) |
bet you use devices from Texas or Motorola
without even thinking about it. Well don't,
because if you need a good range of plastic
silicon transistors you can’t do much better
than to buy them from our very own
Ferranti Semiconductors.

Their main range of devices, which |
would like to commend to you, is the family
known as "E-line”. This range comes in a
plastic package of a very compact and neat
design, and family members can be
recognised by the fact that their code num-
ber begins “ZTX". These devices are by no
means new, but you may not be too familiar
with it because Ferranti don’t have the
same kind of advertising budget as some of
their competitors. If my own experience
with E-line devices is anything to go by
however, they certainly make up for their
lack of advertising in the quality of their
transistors and you can pick just about any
combination of polarity (n.p.n./p.n.p.}),
current gain, and voltage rating you are
ever likely to need from this versatile family.

Well so much for the unashamed plug of
a British manufacturer—now for the hot
news. To augment their existing range of E-
line devices Ferranti have now introduced a
brand new range of plastic transistors
called "Super E-line”. “Super” is the right
word too, because | don’'t know of any
other manufacturer anywhere who can
pack so much power inte such a tiny plastic
T092 type package. Super E-line devices
will dissipate 1-5W at a case temperature
of 25 degrees C, and they'll handle voltages
of up to 100V. Under surge conditions
these very muscular transistors can sink 6
amps, and they have a minimum gain of 25
at 2A or 55 at 1A,

These sort of specs make Super E-line
ideal for use in audio amplifiers, retay and
lamp drivers, and anywhere else you need a
very small device with a very hairy chest. In
many circuits you will be able to use Super
E-line in place of much bulkier power
devices.

So do yourself a favour and buy British—
it really is best sometimes!
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BREADBOARD

REVIEY,

AST year over the period December 4-8.

the second Breadboard was held at the
Royal Horticultural Halls. Westminster. At
this annual event for the amateur of the
technology. electronics was unchained from
its usual business-like decorum. and the sixty
or so exhibitors combined to produce a pre-
Christmas electronic menagerie of syn-
thesisers. effects units and microprocessor
music: and a fulgurous psychodelia of lighting
novelties. including a laser at the Watford
Electronics stand.

The exhibition provided a panoptic view of
the state of the art. with no unfair bias towards
computers. musical instruments, hi-fi or
anything else. although a radio enthusiast need
not have spent long at the show. Robots
demonstrated their agility. and cybernetic bits
and pieces were seen “lopping™ around under
battery power. How long before some of the
visitors fit this description? Demonstrations of
various keyboard instruments by the maestros
took place in listening areas. We even found
Alan Boothman playing the PE String
Ensemble.

SHARP M2Z80K

‘The Newbear display included the Sharp
MZ80K personal computer. This system is
based on the Z80 microprocessor with a 14K
extended BASIC. 10in VDU (40 characters X
25 lines). 78 key ASCI1 keyboard. 50 pin
connector for system expansion and a music
synthesizer with 3 octaves. The machine is
available in a range of memory sizes (6K.
10K. 18K. 22K. 34K plus 14K for the
BASIC) and a PASCAL compiler will be
available in the near future.

a0 épz
The cassette speed at 1200 b.p.s. is quite
fast and the machine includes a tape counter.

The music synthesizer can be programmed
cither in BASIC or machine code and the
volume is adjustable from inside the case. The
two instructions for the synthesizer are
MUSIC and TEMPO with the TEMPO in-
struction either increasing or decreasing the
length of the note.

The Basic has to be loaded from cassette
which takes about 2 mins but this system does
enable other languages to be used.

The price of the machines range from £520.
Newbear Computing Store Ltd., 40 Bartholo-
mew Street, Newbury, Berks. (0635 30505)

WEST HYDE DEVELOPMENTS
TheWest Hyde stand had a wide range of
cases and components on display including
their latest keyboard enclosure. the Bocon
Commander. This moulded ABS case has
anodised aluminium front and rear panels with
the rear aperture accepting a 19in rack frame
100mm high. The housing which has been
designed to accept most proprietary
keyboards is priced at £77-50 ex VAT and
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A catalogue covering the complete range of
cases. components, test equipment and tools is
available free of charge from West Hyde
Developments, Unit 9, Park Street Industrial
Estate, Aylesbury, Bucks HP20 1ET.

CLEF PRODUCTS

The very busy Clef Products stand featured
the PE String Ensemble (March-July 78)
which is still a very popular design with con-
structors. Also on display were Clef's latest
piano kits which have been based on the suc-
cessful PE Joanna design with considerable
refinements. The two designs are a 74 octave
(88 note) and a 6 octave (72 note). A stage
version of the 6 octave piano is also available
which requires an external amplifier and
speaker whilst the domestic versions contain

g

their own power amplifier and will operate
with either a speaker or an external am-
plifier/speaker system.

Clef can supply ready built and tested
instruments with full service instructions.

The price of the String Ensemble is
£164-00. the 6 octave piano is £184-00 and
the 74 octave £209-00 part kits are also
available.

For a complete price list covering all Clef's
kits. contact Clef Products, (Electronics) Ltd.,
16 Mayfield Road, Bramhall, Cheshire.

THE DIGITAL WAY

A device of considerable potential seen at
the show is called a *Graph Transducer™. A
versatile interface between the analogue and
digital worlds. this invention can form part of
a range of instruments which synthesise vir-
tually any waveform. graphically equalise. and
allow serial analogue control.

Produced by Turner Electronics under
licence from Aragorn Dynamics. the S201S is
a completely digital graphic equaliser of elec-
trically similar characteristics to conventional
units. but which allows narrow band fre-
quency control superior to tone controls. and
presents no interface problems. Cascading
permits resolution to the desired degree.
Specification: 2 x 10 bands at | octave spac-
ing. S/N ratio > 80 dB below 1V. Distortion
< 0-1% (20Hz-20K Hz). The AD2000 series
console comprises four stereo equalisers.

Operated in the Voltage versus Time Mode.
the Graph Transducer tforms the basis of a
range of units called *“Arbitrary Waveform
and Control Sequence Generators™ which are
capable of envelope shaping. wave form
generation (timbre or tone). and. for example.
sequential lighting control. The cycle pattern is
set up using precision conductive plastic slider
potentiometers and the time-base can be
varied from microseconds to hours. An excep-
tionally stable logarithmic VCO is incor-
porated.

With the S103 unit. a counter indicates in-
cremental status. measures frequency and

voltage. and an auto-ranging integrator
smoothes the clastic signal. By superimposing
the synthesiser’s output on an existing
waveform using a dual beam scope. the output
can be adjusted to follow the original
waveshape. In fact, using the memory mapped
Computer Interface Board also available, a
computer is conceivable which could learn to
imitate any sound just by listening to it.

Two units from the range (S101 and S$102)
can be used to form a very superior conven-
tional music synthesiser. Program card tem-
plates can remember waveforms.

Some sample prices are: S201S Stereo
Equaliser—£142. S101  Control/Waveform
Source—£184. AD2000 Equaliser Bank—
£694. Details are available from Precision In-
strument Laboratories, Instrument House,
727 Old Kent Road, London SE15.
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TRANSPORTABLE ORGAN

If your last project was cncased in a
tobacco tin then it may not be a good idea to
attempt to build one of the organs seen on the
Aura Sounds stand. although Wersi do say
that the Saturn (pictured below) is based on
their “novel™ d.i.y. method which makes con-
struction easier. The console comes assem-
bled. and prefabricated laced wiring harnesses
climinate one of the main causes of error.

The Saturn is described as a transportable
organ. and has a list of attributes too long to

quote here. Basically it has five-octave
polyphonic keyboards. with an overall eight
octaves available from ‘a master generator
providing a range of simultancously available
waveforms. The fixed stops give: Principal.
Cello. Horn, Accordion. Trombone and Sax-

aphone all at 6. English Horn. Principal.
Viola. Clarinet. Oboe. Schalmei and Trumpet
all at 8. plus others.

The piano section gives: Celeste. Kinura.
Honky Tonk. Harpsichord and Banjo. with
tremolo. echo and damper functions.

Wersivoice rotating battle effect is included.
along with auto accompaniment. and
somewhere inside the cabinet is a string
orchestra! Just to utilise any remaining space.
a sound computer is also incorporated to give
32 user adjustable preset buutons. So if vou
have £5197 in vour pocket. plus some petty
cash for loudspeakers to go with it. the Saturn
could be vours.

Anra Sounds, 14/15 Royal Oak Centre,
Brighton Road., Purley, Surrey.

COMPSHOP

The main feature on the Compshop stand
was our Compukit UK {01 which has rapidly
established itself as the country’s fastest selling
single board computer.

Also on display was the ITT 2020 whichis
the English version of the Apple II microcom-
puter. Compshop. 14 Station Road, New
Barnet, Hertfordshire.

CHROMATRONICS

The Chromascope from C hromatronics is a
video synthesiser which can create a whole
range of abstract colour patterns on a TV set.
The display which responds to a musical input
is available in kit form for £169.95 inc. VAT.

The kit includes a cabinet. components.
ready built encoder. modulator power supply
and manual. Chromatronics Coachworks
House, River Way, Harlow, Essex CM20
2DP.

COMPETITION WINNER

The winner of our Lektrokit competition (Sept
79) Mr. D. J. Speakman was at the exhibition
to receive his prize of a Powerace 102 with a
Jumper wire kit and 16 pin test clip.

Our Advertisement Manager Mr. D. Tilleard
(left) presented the prizes together with Mr. G.
Wilson of Lektrokit.
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Avoid a break in
themiddle

Make sure you get every issue when you're fol-
lowing projects in PRACTICAL ELECTRONICS
Use this order form for a year's supply to be
posted to you.

\\A ANNUAL SUBSCRIPTION RATES (including
; postage and packing) inland and overseas
£10.60.

E=n = ras SUBSCRIPTION
ELECTRONICS oroer rorm
Please send me Practical Electronics each month for one year. | enclose
a Sterling cheque/international money order for... ... ... .(amount).

NAME Mr/Mis/Miss

ADDRESS - -

POSTCODE _

| PLEASE USE BLOCK LETTERS

Make your crossed cheque/MO payable to: IPC Magazines Ltd., and post to : Practical
Electronics, Room 2613, King’'s Reach Tower, Stamford Street, London SE1 9LS.
Practical Electronics is published in England by IPC Magazines Ltd. Regd. No. 53_626. Regd. Office: King's

L Reach Tower, Stamford Street, London, SE1 9LS. A subsidiary of Reed Ir I Ltd. _l




THREE FOR FREE
FROM CS

EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug
components in and out of letter number identfied
nickel-silver contact holes. Start small and simply
snap-lock boards together to bulld@ 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 £1.60 The deal breadboard

for 1 chip circuits Accepts 8, 14,.16 and
up to 22 pin ICs. Has 130 contact points
including two 10 point bus-bars.

EXP 350 £3.15 Specially designed
for working with up t0 40 pin ICs
perfect for 3 & 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.

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

EXP 650 £3.60 Has -6" centre
spacing so is pertect for

MICROPROCESSOR applications

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

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 post immediately

CONTINENTAL SPECIALTIES CORPORATION

CSC (UK) LTD. EUROPE, AFRICA, MIDEAST
Dept 6EE Shire Hill industrial Estate Units 1 and 2
Saffron Walden, Essex CB11 3AQ

Tel: Saffron Walden (0799) 21682. Telex: 817477
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Available from selected stockists
ELECTRONICS BY NUMBERS
RAIN ALARM

You need never be caught out by the weather agarn.
The rain alarm will emit @ warning sound whenever
there's rain or moisture in the atmosphere. The
current drawn from the battery 1s neghgable so it can
be left switched on for up to 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 tfault
finding circuits and winng. Pure continuity checks can
be carred out without being affected by adjoining
circuitry.

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

It 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 1tin to the letter
numbered ho'es on the EXPERIMENTOR
BREADBOARD, do the same with the other
components, connect to battery and ANYBODY can Q (¢}

build a perfect working project
gl Proto- Roar 1 no.100

CIESES QONTIMATAL SPECMLTIS CORPORATION

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

PROTO-BOARD 6 KIT £9.20

[
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YOU WILL NEED

e.g. LED Bar Graph (a previous project)
components EXP300 or EXP350

D1 to D15 — Silicon Diodes

R1 to R6 Resistors

LED 1 to LED 6 Light emitting diodes

contnentol speciolties

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

For the full detailed instructions, including base Large capacity with Kit economy.
""Electronics by Numbers® circuit diagrams, simply PROTO-BOARD 100 KIT £11.80

F—====""TS EASY WITH C.S.Cmm = == == == = 1
TO RECEIVE YOUR FREE COPY OF PROJECTS 4, 5 and 6.

| Just clip the coupon For immediate action |

Give us your name and full postal address {in block The C.S.C. 24 hour, 5 day a week service.

I capitals). Enclose cheque, postal order or credit card Telephone 0799 21882 and give us your Access,
number and expiry date, indicating in the appropriate American Express or Barclaycard number and your
box{es) the breadboardis} you require. order will be in the post immediatley

l EXPERIMENTOR IC CAPACITY |UNIT PRICE INC | Qty I
BREADBOARDS CONTACT 14 PIN DIP PEP & 16% VAT| req NAME. . ... ...
I EXP 325 130 1 £ 2.70 ADDRESS ...\ oo l
EXP 350 270 & £ 4.48
l EXPI300 50 i SRS [ || °cecceeseeeo8usasss saannasaaaaaas I
EXP 600 €830 | | e
I use with
06 pitch f I
EXP 650 270 ) £ 5.00 | enclose cheque/P.O. for€ .. ........
Dip's Strip Debit my Barclaycard, Access,
I Bus Bar American Express cardNo. ..........
EXP 48 FogL:OB:gunr €360 | | e Expiry date .......
l S It you missed project No's 1, 2 and 3.
Project 1: Two-Transistor Radio. Pro-
PROTO BOARDS ject 2: Fish'n'Clicks. Project 3: Led Bar
l PB6 630 . | 6 [ €173 T | Graphtickbox o
PB100 760 | 0 [ ea72 {1 For Free catalogue tick box C
C.S.C.{UK)LTD. Dept BEE Shire Hill Industrial Estate Units 1 and 2 Saffron Waiden, Essex CB11 3AQ
L Tel: Satfron Walden (0799) 21882. Telex: 817477 J
e I SN NN EAN OGN AN AN NN OB I AN sEa IS S IR ]
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If the amplitude of applied signals is small it is more convenient to replace the transistors by an
equivalent circuit for determining externally, circuit parameters. Here common emitter h-

parameters are discussed.

OOKING through transistor data sheets can be very

frustrating if you don’t know what the mass of data
means or how it can be applied in designing a circuit. This
article explains what the most commonly quoted parameters
mean, and their relevance to a transistor circuit.

COMMON EMITTER MODE

Fig. 1 shows an n.p.n. transistor connected in the
common-emitter mode, with normal voltage supplies and
current flows labelled. Fig. 2 illustrates the typical output
characteristics for such a transistor, and similar graphs can
be found on most data sheets. The transistor is a current
controlled device, and in the common-emitter mode a large
current gain is possible, as shown by Fig. 2 where |_is the
collector current in mA, and |, is the base current in uA.

Note that the collector current depends only on the value
of the base current, and not on the collector voltage (which
means that V__ can be a constant voltage power supply). For
a given value of |, |_is nearly constant for all values of V,
except near O volts and at very high levels (not illustrated,
but typically about 50 volts). To appreciate what happens at
these two extremes, look at the diode equivalent in Fig. 3 of
a transistor. The collector-base diode is reverse biased, and
the emitter-base diode is forward biased for normal opera-
tion. Fig. 4 shows the current flow in a semiconductor junc-
tion diode, and it will be noticed that in the reverse biased
condition there is a sudden increase in current flow when the
voltage at point A is reached. This is a result of avalanche
breakdown, which will cause the destruction of the junction,
and must not be allowed to occur. Hence for “safe” opera-
tion of the device the voltage at point B must not be ex-
ceeded. As the other diode is forward biased there is little
voltage drop across it, and consequently approximately all
V., is dropped across the reverse biased collector-base
diode, and so a maximum value of V_, must be stated to pre-
vent destruction of the transistor from too high a power sup-
ply voltage. This parameter is quoted as V_, (max), the O
suffix indicating that this voltage is measured with the base
open circuit.

It will be noted from Fig. 4 that between zero volts and
point C no current flows in the forward biased diode. This
means that before current can flow into the emitter there
must be at least this small voltage present across the base-
emitter. It is called the "knee” voltage, and for silicon
devices it is 0-7 volts. This explains why V__, as illustrated in
Fig. 2, must have a minimum value (point A) before collector
current will flow.

When the base current is zero, it is also evident from Fig.
2 that a small collector current, shown by B, flows. This is
the leakage current which arises from the reverse biased
diode across the collector-base.
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Figs. 1 and 2. Transistor in common emitter mode with out-

put characteristics
1

/

Ic

——t———0O +

Collector

a

i
+o__>—ab b Vee

A B
* Bose ) l
A
Vbe -
Emitter
§ O

Figs. 3 and 4. Diode equivalent of transistor with diode
voltage/current characteristic
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Fig. 5. Hybrid parameter circuit

Where i indicates input, o output, f forward, r reverse, e
common emitter. Solving the equations for various circuit
conditions:

_ Ve input resistance with output
e 1y short-circuit (ohms)
Vee = 0
h — Ve reverse voltage ratio with input
TV, open-circuit (ratio)
i,=0
h = _:_L forward current gain with output
=1 short-circuit (ratio)
’ Vce = O
h =g | output admittance with input
% v, open-circuit (mhos)
i,=0




] 1
b 3 4 c
VT hie i ib‘ Veeo
O -0
€

Fig. 6. Simplified hybrid parameter circuit

This current, which should be as small as possible in a
good transistor, is termed | ., the O suffix indicating that it is
measured with the base open circuit. This leakage current
flows in addition to the required collector current, and so the
actual collector current I, =B |, + I, . where B is the current
ratio IC/Ib, which is the ratlo of output current to input current
or current gain. This is an important parameter in circuit
design, and B, which is called the common-emitter current
gain, is usually found on data sheets as h;,.

HYBRID PARAMETERS

The h parameters are derived from a model of the tran-
sistor. Fig. 4 shows this for small signal changes about an
operating point, and is known as the hybrid-parameter
equivalent circuit for a common emitter bipolar transistor.
The input side consists of the base circuit resistance h;, and
a voltage generator to take account of the junction potential,
and it produces a voltage given as h . V_,, where h__ is the
reverse voltage transfer ratio. The output side consnsts of a
current generator which produces a current given by hg. i,
{(small letters indicate small signals) or i, and a parallel
resistance which covers the output admittance (inverse of
resistance) h .. The parameters are defined by the following
two equations:

input voltage Vpe = he 1y + he

output currenti = hfe |b + h Vee
Of these parameters h. and hOe are usually very small, and
consequently they are often neglected in circuit calculations
in order to simplify things. Fig. 6 shows the simplified model,
using just h,, and h,,, and Fig. 7 shows a common- -emitter
amplifier W|th its (S|mp||f|ed) model equivalent circuit.

As may be expected, the larger the current flowing
through a semiconductor device, the larger the quantity of
heat which is dissipated through the bulk of the material.
There comes a point when the material has too high a
current flowing through it to allow the necessary rate of dis-

ce
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Fig. 7. Slmple common emitter amplifier and its hybrid
equivalent circuit

sipation for safe operation. This results in the destruction of
the device, and you will find stated in data sheets the max-
imum collector current above the device will break down—i_
max.

POWER DISSIPATION

The manufacturer also quotes the maximum power dis-
sipated by the transistor, and when this power has been
reached it must equal the electrical power input, given ap-
proximately by V_,. |, and, of course, must not be exceeded.
It may be necessary to calculate the power dissipation of a
transistor when mounted on a heatsink, in which case the
following equation would be used:

Pmax = (T] Ta)
®, + 92 + ..

Here 1 is the maximum junction temperature for safe
operat|on and T, is the ambient air temperature around the
device {which wtll probably be above room temperature,
because of the surroundings). 6, is the thermal resistance
between the junction and the transistor mounting base, and
can be found on the data sheet as th” casey aNd it is ex-
pressed in C°/mW. 92, 0, etc., are the thermal resistances of
all other components in the heat flow path to, and including,
the heat sink.

One final point, while considering temperature, |, is very
much temperature dependant so any quoted value must be
at a stated temperature (usually room temperature) and
steps must be taken in a design to exclude the effect of tem-
perature. ‘ *

1

\

LITERATURE AVAILABLE

NTEL (UK) have just published a 20-page brochure, called

Intelligence, which provides a brief description of all their microcom-
puter families as well as the most popular memory products. The main
characteristics of each family is discussed in turn and brief details of the
support available are given. The brochure is intended for engineers who
are unfamiliar with Intel's product range and is available free of charge.
Details from—Intel Corporation (UK) Ltd., Dorcan Housec, Eldene
Drive, Swindon, Wiltshire SN3 3TU. .

Greenweld have produced a new 1980 catalogue. Lots of new lines
have been added and to cater for the bulk buyer quantity prices on
many lines are included. There are also many reductions in prices.

Included with every catalogue is a bargain list and 60p of discount
vouchers.

The new Vero catalogue will be included in the despatch as soon as
these are available.

Price of all this? 40p plus 20p postage from—Greenweld, 443
Millbrook Road, Southampton SO OHX.

IEETE LAUNCHES TRAINING SCHEME

HE Institution of Electrical and Electronics Technician Engineers

(IEETE) has just published comprehensive training requirements
for Technicians in electrical and electronic engineering. The scheme
follows the pattern adopted for Technician Engineers, published by the
Institution in 1977, and is designed to be supplemented by programmes
applicable to the different sectors of industry. Organisations conducting
training schemes to meet their own specific needs are being encouraged
to submit them to the Institution for approval.

The publication of the two IEETE schemes highlights the importance
of sound practical training in the qualifying process which, combined
with an appropriate academic award. ensures that Technician
Engineers and Technicians are equipped to meet the demands of rapidly
advancing technology.

Further information and copies of both schemes are available from
The Secretary, IEETE, 2 Savoy Hill, London WC2R OBS. Telephone
01-836 3357.
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Your Commodore PET System

The Commodore PET is Britain’s best selling microcomputer
#aaand the most popular choice in every field:-

% In Education for teaching Computer Science

LONDON

Capital Computer Systems,
W1.637 5551
ACE (by Top TV Ltd), SW1.7301795
Micro Computer Centre,
SW14.876 6609
Logic Box Ltd, SW1.2221122
Sumlock Bondain Ltd, EC1. 250 0505
Da Vinci Computers Ltd,
NW4.202 9630
L& JComputers, NW9. 204 7525
Adda Computers, W5.579 5845
€SS Business Equipment Ltd,
E8.2549293
Advanced Management, EC2.638 9319
Metyclean Ltd, SW1.828 2511
Microcomputation,
Southgate. 882 5104
T.L.C.World Trading Ltd, WC2.839 3894

HOME COUNTIES

OrchardElectronics Ltd,
OXON, 0491 35529
D.L.ChittendenLtd, CHESHAM, 4441
J.R. Ward Computers Ltd,
MILTON KEYNES, 562850
Dataview Ltd. COLCHESTER, 78811
South East Computers Ltd,
HASTINGS, 426844
Symtec Systems Ltd,
SOUTHAMPTON, 38868
Alphascan Ltd, BANBURY, 75606
Super-vision, SOUTHAMPTON, 774023
Millhouse Designs Ltd,
ALTON, {042) 050374
Micro Facilities Ltd, MIDDX, 979 4546
DDM,BRENTWOOD, 230480
StuartR.Dean Ltd, SOUTHEND, 62707
AlphaBusiness Systems,
HERTFORD, 57423
HSV Microcomputers,
BASINGSTOKE, 62444
HSV Microcomputers,
SOUTHAMPTON, 22131
RUF Computers {UK),
BURGESS HILL, 45211
Wego Computers Ltd,
CATERHAM, 49235
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A SELF-
CONTAINED
MICRO-
COMPUTER
FROM £550.

T.& V. Johnson, CAMBERLEY, 62506

T.& V. Johnson, OXFORD, 721461

Petalect Electronic Services Ltd,
WOKING, 23637/21776

Business Electronics,
SOUTHAMPTON, 738248

Amplicon Micro Systems Ltd,
BRIGHTON, 562163

Bromwall Data Services Ltd,
HATFIELD, 60980/64840

MMS Computer Systems,
BEDFORD, 40601

Isher-Woods, LUTON, 416202

Sumlock Bondain, NORWICH, 26259

CSE {Computers}, READING, 61492

Oxtord Computer Systems,
WOODSTOCK, 811976

MIDLANDS &
STH. HUMBERSIDE

Taylor Wilson Systems Ltd,
KNOWLE, 6192

Betos {Systems) Ltd,
NOTTINGHAM, 48108

Holbrook Business Systems,
DERBY, 368088

Lowe Electronics Limited,
MATLOCK, 2817

Davidson-Richards Ltd,
DERBY, 366803/4

Arden Data Processing,
LEICESTER, 22255

Tekdata Ltd, STOKE-ON-TRENT, 813631

C.5.M.Computer Systems,
BIRMINGHAM, 360 6264

Cx

e
Eo

& Leisure Micr S,
KENILWORTH, 512127
Caddis Computer Systems Ltd,
HINCKLEY, 613544
Allen Computers, GRIMSBY, 40568
CPS {Data Systems) Ltd,
BIRMINGHAM, 707 3866
CamdenElectronics,
BIRMINGHAM, 773 8240
Cliffstock (Computer Systems) Ltd,
WOLVERHAMPTON, 24221

YORKSHIRE &
NTH. HUMBERSIDE

Microprocessor Services,
HULL,0482 23146

Microware Computers, HULL, 562107

Computer Workshop, LEEDS, 788466

Hatlam Computer Systems Ltd,
SHEFFIELD, 663125

Ackroyd Typewriters Ltd,
BRADFORD, 31835

Datron Micro Centre,
SHEFFIELD, 585490

Yorkshire Electronics Service Ltd,
MORLEY, 522181

Sheffield Computer Centre,
SHEFFIELD, 53519

NORTH EAST

Dyson Instruments, DURHAM,66937
Currie & Maughan,

GATESHEAD, 774540
Wards Office Supplies,

GATESHEAD, 605915

and as a teaching aid for other subjects,
% InScience and Engineering for solving

Not least of its attractions is the prlceofa PET - from £550 for a self contained unit. to under

Tripont Associated Systems,
SUNDERLAND, 73310

Newcastle Computer Services,
NEWCASTLE UPON TYNE,
(0632} 615325

SOUTHWALES &
WEST COUNTRY

Computer and Design,

BROADSTONE, 0202 697341
A.C.Systems, EXETER, 71718
Computer Supplies {Swansea),

SWANSEA, 290047
Sigma Systems Ltd, CARDIFF, 21515
Devon Computers, PAIGNTON, 526303
Bristol Computer Centre,

BRISTOL, 23430
J.A,D. Integrated Services,

PLYMOUTH, 62616
Sumlock Tabdown Ltd, BRISTOL, 26685
Radan Computational Ltd,

BATH, 318483
T.& V. Johnson Ltd, BRISTOL, 422061

NORTHWEST &
NORTH WALES

B.&B.Computers Ltd, BOLTON, 26644
Megapalm Ltd, CARNFORTH, 3801
TharsternLtd, BURNLEY, 38481
Fylde Business Machines Ltd,
PRESTON, 731901
Preston Computer Centre,
PRESTON, 57684
RPL Microsystems, DOUGLAS, 4247/8

problems and for monitoring laboratory

equipment.

% In Business the PET svstemn
»an be put to a wide range of
funetions including Pavroll,

Aceounting. Statistical
Analysis, Stoek Control and
Word Processing.

£2.500
for the complete system including Floppyv Disk Unit and high-speed Printer. Ask your nearest
Commodore dealer below for details about Commodore hardware, software and training courses.

OurDealer Network

LIVERPOOL

Microdigital, LIVERPOOL, 227 2535
Rockliff Brothers Ltd,
LIVERPOOL, 521 5830

MANCHESTER

Cytek (UK) Ltd,
MANCHESTER, 832 7604
Executive Reprographic Ltd,
MANCHESTER, 2281637
Sumlock Manchester Ltd,
DEANSGATE,{0618) 834 4233
Computer Workshop,
MANCHESTER, 832 2269
Professional Computer Services Ltd,
OLDHAM, 061-652 3601
D.Kipping Ltd, SALFORD, 834 6367
Catlands Computers Ltd, 0625 527166

SCOTLAND

Microcentre, EDINBURGH, 225 2022

Thistle Computers, KIRKWALL, 3140

McAllister Business Equipment,
EDINBURGH, 336 2402

IRELAND

Softech Ltd, DUBLIN, 784739
Medical and Scientific,
LISBURN, 77533

*¥T'hisisalistol dealers
participating in associated
advertising and nota full lisi,

commodore

We made small computers big business.

Commodore Information Centre, 360 Euston Road, NW1 3BI..01-388 5702
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COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS

*CP/M TRITON IS IMPRESSIVE! cp/ AVAILABLE NOW FOR ]

*BASIC PRACTICAL COMPUTING REVIEW DEC. 79. TRITON
Di ) b di b
.PAscAL ;;TTON sC opornlng lvl'lm comp! IOIO wit text . editor,

and c p file
comMPUTER \ m-nngomant Mlk.l Tmon fully CP/M compatible and
able to run CP/M based software. Triton will support up to
four 6§} or 8° drives single or double density full CP/M
software user group facifities available. SAE for details.

DISK DRIVES & POWER SUPPLIES

SHUGART $A400 54" drive £205.00
@ L4.1 with 1k monitor 2k basic TR £358.00
@ L5.1 with 1,5k monitor 2.5k basic N L COTEr GRS

® L6.1 with 2k monitor 7k basic CP323 2x5] PSU

MPUTER @ L7.1 with 2k mon 8k extended basic e €P205 1x87 PSU
co U ® L8.1 4k ed/mon 20k res pascal . CP206 2x8" PSU
SYSTE M . ® L9.1 CP/M disc based system

Designed for ease of construction and flexibility. ~® 8k ram card kit (21 14L)

Kits come complete and all components and @ 8k Eprom cards (EXCL 8x2708)

software are available separately. UK designed @ Motherboard expansion 8 slot £50 CLJPJASCAL CcP/M CO.TDB"b'G -

and supported. Fully documented hardware and @ Trap-res assm/edit etc (8x2708) £80 2 i dP"sc':' ° = @ QG 5 ((:ZPS:A)
software and a totally flexible approach to system @ Transam BD8O Bi-dir printer £595 or':'ao:';lszs:lu:::c:‘g,:::;::o:rca;;":ﬂav;s::n';go't.;'0 A
building. Powerful and easy to use system ® TVM 10 video monitor 9" £79

monitors — a range of languages available. @ Eprom prog (2708} kit £29.50
Firmware is Eprom based and upgrading from SEND FOR OUR CATALOGUE FOR FULL '

one level to the next is easy. DETAILS OF TRITON FEATURES D IL PLUG SOCKET—S_& SWITCHES

O1L SKTS DIL PLUGS DIL SWITCHES
8oL .14 140IL 0.80

0

FULL RANGE OF MICRU SUPPORT CHIPS —IN STOCK i o 01 1601 085
SH74LSOON SN741S54N SN74LS138N SN74LS195AN 85  SN74LS325N RAMS - : SCDTCNFLEX

SNT4LS0IN SNT4LSE5N SNT4LS139N SNTALSI9EN 120 SNT4LS326N 256 8 : ! - - o
SNT4LSON SN74LSB3N SN74LS145N 120 SN74LS197N 120 SN74LS32IN i y : i i 24wl 620
SN74LS03N SN74LSTIN SN74LS148N 175 SN74(S221N 125 SNTALS352N 1.36 8224 280 I 2001 g - 20 280

SN74LS04N SNT4LS7AN 40  SN74(STSIN B85 SN7ALS240N 220 SN741S353N 1! X ) d - 2ERG INSERTION FDRCE
SN74LS05N SNTALSTSN SN74LS153N 80 SN74LS24IN 190 SN74LS3B5N 3228 420 Y 4801 :

SN74LS08N gmuggx TSI lgg SN74L§§4§N lio SN74LS36EN 50
SNTALSOSN 4l SNT4LS155N 125 SNTALS243N 185  SN74LS3BIN 190 21141450 6.
SN741STON SNT4LSBIAN 1.15  SNTALSISEN 125 SN7415244N 210 SN7ALSIGEN 8 75 21141250 760 com PUCOLOR - FULL co LOUR
SN74LS1IN SNTALSBSN 110  SNTALSISIN 60 SNTALS245N 380 SN74LS3T3N 1. 00 74C920  11.00

SNT4LS12N SNTALSHEN 40  SNT4LS15BN 98 SN74LS24IN 125 SN74IS374M 1. | @ 13" 8 colour crt display SPECIAL
SN74LS13N SNT4LSION SN7415160N 1.16 SN74LS24BN 195 SN74LS375N 5.00 . @ Built in 5§ disk =Eo GRAPHICS
SNTALSIAN SNTALSSIN SN74LS16IN 115 SN74LS249N 1.30 SN74LS3TIN 1. ! Y ® 16Kk extended basic in rom @@

SN74LS15N SN74LS92N SN74LS162N 1.45  SN74LS25IN 1AE  SN74LS378N PACKAGE
Plus

- d ® 71 key keyboard — detached
SN74LS20N SN741S93BN SN74LS163N 90 SN74LS253N SN74LS378N I [ r QT"
SN74LS2IN SN741595AN SN74LS164N 150 SN74LS257N SN74LS38IN ! I ® R5232 + 50 pin bus === £985
SN74LS22N SN74LSSEN 1. SN74LS165N 1.70 SN741S258N 95 SN74(S38BN 57 ! 210 ® 8k user RAM — fully expandabie VAT
SN74LS26N SNT4LS107N SN74LS166N 176  SN74LS259N SN741S390N Y
SNT4LS2IN SN74LS103N SN74LS168N 195 SN74LS260N SN74LS393N 1. . —
SNT4LS28N SNTALST12N SN74LS1BIN SN74LS26IN 350 SN74LS395N

SN7ALS30N SN74LSTIIN SNTALSI70N 250 SNTALS266N SNTALSI9BN 1. 1. i $100 DISC CONTROLLER £195 [}

SN74LS32N SN74LST14N SN74LS173N SN74LS273N SN74LS398N VAT

a3 S 1 Suralsian 118 Sasyen 78 SU7ELIIN 1 Y i As used on Triton. Fully built
SN7ALSIIN SN74L5123 as1 als SN74L5428 will drive 8x8” or 8 x5} drives.
SN7ALSIBN SNTAIS124N 150 SN7ALSIBIN 276 SNT4LS283N 138 NN Si'r'" drive d:ui'e sens?g e
SNTALSAON SNTALSI25N SNTALSTSON 175 SNT4LS29ON 180  SN7ALSA4N 3 i el :

SNTAS42N SN7415126N SNTALSI9IN SN74LS203N 180 SN74LS4SON f 8 8.00 with all Shugart compatible
SNTALSAIN SNTALS1IN NTASION YAB SN7ALS295N220 SN74LSB08N i drives. Uses the 1791 chip
SN74LS48N 95 SNTALSI33N SNTALSIGIN 175 SN74LS29BN 220  SN74LSEEIN 810598 180 i on board crystal — CPU independent
SN74LS49N 109 SNTALSIZEN 40  SNTALSIOAAN1SS SN74LSI24N 180 SNT4LS6TON 2%

DPS.1 MAINFRAME - PASCAL SYSTEM MULTIWAY CONNECTORS
$100 to IEEE spec ITHACA S$100 BOARDS INSULATION PIERCING 35770

20 way plug
PASCAL/Z 8K Static RAM board (450ns) £123.75 26 way plug
build your own 8K Static RAM board {250ns) £146.25 34 way plug
Pascal Micro Z80 cpu board {2MHz) £131.25 50 way plug
Development 280 cpu board (4MHz} £153.75 20 way skt
cystom IEE = 2708/27 16 EPROM board ~ £63.75 26 way skt
$100 bus. system Prototype board (bare board) 34 way skt
using DPSI main- Video display board (64x 16, 30 way sk
frame, Supponts k2, [28U/LAseul EDGE CONN PCB
ASSEMBLE/Z a,r?d K'Zs%g?:n(::)%v::ongasrvstem GOLD .17 PITCH
_ PASCAL/Z on 8" disc ASSEMBLE/Z Macro Assm /
7 PASCAL/Z compiler £131.25 ;
Iy 64 way OIN male
WE STOCK THE FULL RANGE OF $100 CARDS AND ACCESSORIES 64 way DIN female

'ﬂ-ﬁﬂ m-‘

VISIT OUR SHOWROOM 8 ALLPRICES CATALOGUE -oaeese

WE ALSO STOCK:— A co Srehenslve range of books-magazines. VISIT OUR SHOWROOM SOON

VERO products including S$100 and Eurocard and Wire Wrap equip- v e
ment, Weiler soidering equipment. Ribbon Cables, tools, tapes, dis- 5:?!‘;;:2 \S{%Tﬂ)%oféﬁall - ?gg_ggg ZT:sr:agrllunch

kettes and connectors. . For larger items please Tel. . 9.30-5.00 Sat

Telephone credit card orders
accerted subject 10 £5 m l Thursday half day 1.30

£8(3850) 9.50 RAPID MAIL ORDER SERVICE
80 A 833

24.00
ZBO 2.00

o R

5 o

PRl Lo

085n 12 — Sewire
8502 800 @ EY bt v

SCMP11 10.00

B0z 1398 -------
TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1  Tel: 01-402 8137 Telex: 444898

CRYSTALS 4AMHz
0 .00 4.43M
SMHz
6MH2
TMHz
7.168M
8MHz
10MHz
10.7M

el U0 et O e
35585 cs0e
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ANALYSER

The analyser section has a bridge network consisting of VR1
(known as the time dial) forming two arms, the third is R1,
which is the reference from which the time dial is calibrated,
against the resistance of the cadmium sulphide cell that
makes up the fourth arm. VR2 is used to calibrate the unit
for various speeds and makes of paper. Across the bridge is
the 9 volt supply, which provides the potential and polarity
at the output depending upon the resistance of the cell and
where the wiper arm of VR1 is set (disregarding VR2 for the
moment).

When the wiper of VR1 is at the zero side of the 9 volts
the voltage appearing at the wipers (being the output of the
bridge) will be out of balance. The negative output goes to
the input of the op amps which will have a positive output if
the inverting input is more negative than the non inverting
input.

tt should be noted that the inputs of the two op amps are
reverse connected so that when there is a voltage at their in-
puts their outputs are out of phase i.e. one will have a
positive output and the other will have a negative output.
Since VR1 wiper of the bridge goes to (—) of IC19b and {+)
of IC19a only the former will have a positive on its output
causing D9 to he forward biased and illuminating it. This
l.e.d. is termed low (lo’), meaning that VR1 needs to be
rotated to a higher dial reading. Moving VR1 wiper towards
positive will eventually balance the bridge so that there is no
voltage across the inputs of the op amps.

As the wiper arm of VR1 passes through balance the out-
put of the bridgé will now be positive with respect to VR2
wiper causing IC19a to have a positive output bringing on
D8 {’hi').

TIMER

The timer section can be divided into three areas, clock, con-
trol and counter with display. Decade counters make up the
clock circuit deriving its timing from the mains frequency.
The input is squared by D4 and C7 then passed to IC14
which divides by 5 to give a O-1 second pulse that goes to
S7 and to IC15 which further divides by 10. A 1 second
pulse will result that is used to indicate the decimal point on
the three digit display, as well as going into IC16 to divide it
by 6 to give a O-1 minute clock pulse. This pulse also goes to
S7 which will select whether the display, that can read up to
99.9, will be in minutes or seconds.

Pins 2 and 3 of the 7490 chips are the reset pins and if
both of these go high the b.c.d. output will be zero, and will
stay that way until one or both inputs go to a low. When
these chips are used as straight decade dividers resetting
them is easy, however, as pins 2 and 3 of IC16 are used to
reset automatically when the count reaches 6 it becomes
slightly more complex to reset it to zero on demand. IC17
wired as two OR gates solves the problem.

Under operating conditions pins 5 and 9 of IC17 have a
low on them that has no effect, allowing the outputs 8 and 9
of IC16 to pass through the NOR gates to 2 and 3 of IC16.
When the reset pulse comes along the high that is now on
pins 5 and 9 of IC17 will pass onto 2 and 3 of IC16 regar-
dless of what is on 6 and 8 of IC17. If this resetting wasn’t
done, clock errors could occur in the minute timing because
at the first clock pulse there could be a number stored in
IC16 which may only need another pulse on its input to give
an output pulse. In other words 0-1 minute will be on the
display yet only 1 second has passed.

The control circuitry consists of IC1 and IC2 and three
thumbwheel switches, S8, 9 and 10. When S4 is pushed the
debounce circuit IC1a and IC1b does two things, the low go-
ing pulse at pin 6 sets a second bistable IC2¢ and IC2b to
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put a high on pin 9 of IC1c to enable the 50Hz on pin 10 to
get through, as well as turning TR1 on that energises the
relay to bring on the enlarger. A second function of the high
going pulse at iC1a, pin 3 is to reset all the 7490s, and since
R 14 ties the reset line to a low, and C6 stops the high on pin
3 of IC1a from having any further effect on them, they will
commence to count at the same time the enlarger comes on.
After 2 seconds a low appears on pin 5 of IC1b that comes
from pin 10 of IC17 and is used to reset the debounce circuit
for further timing.

A problem occurs with this arrangement in that timing
cannot be achieved below 2 seconds, because until this cir-
cuit is reset a low appears on pin 3 of IC2b. This stops
IC2b/2¢ from being reset by the low going pulse that will
come from pin 12 of 1C2a when the time set by the
thumbwheel switches is achieved, however it is extremely
unlikely that the enlarger will be on for less than 2 seconds.
One advantage of using this pulse to reset the debounce cir-
cuit is that a SPDT push button is not necessary.

Two other push buttons are used in the control circuitry
and they are S5 and $6. S5 will stop the count by resetting
IC2b/2c¢ putting a low on IC1c inhibiting the 50 Hz and turn-
ing the entarger off with the display not affected by this ac-
tion. To continue the timing, S6 is pushed setting 1C2b/2c¢,
allowing the 50Hz to pass once more. These switches allow
the exposure to be stopped and then commenced again
without losing track of the time.

COUNTER AND DISPLAY
The counter and display section is made up of a very com-
mon circuit in three decade counters ICs 4, 5 and 6 with
seven segment displays driven by ICs 7, 8 and 9. Connected
to the b.c.d. outputs of IC4, 5 and 6 are hex inverters, con-
nected to form buffers between the decade counters and
thumbwheel switches S8, 9 and 10. The buffers are
necessary because whatever number is selected it is con-
nected to the common, e.g. if 5 is selected 1 and 4 are com-
moned, consequently without the buffers pins 8 and 12 of
the 7490 would also be connected giving a false display.
When the time that is selected by the thumbwheel
switches is reached the b.c.d. output from the 7490s will
match the b.c.d. of the switches which now will have a high
on all commons. These highs go to IC2a putting a low on its
output pin 12 which resets IC2b/2¢ stopping the count and
turning the enlarger off. The elapsed time will be on the dis-
play and will stay there until the start button is pushed.

ALARM

The remaining circuitry consisting of a 555 chip IC18 and a
bistable |C1d and IC3c is used to turn on an alarm via S1. As
mentioned when the timer reached its count a low appeared
on pin 12 of IC2a. Besides being responsible for stopping
the count it is also used to reset IC1d and 1C3c. When this
happens the low going pulse at pin 11 of IC1d is differen-
tiated by C5/R11 which triggers IC18, that is wired up as a
monostable, to give a high out of pin 3 to energise a small
solid state buzzer.

The time the buzzer will be on depends upon the RC
network R9/C4 which will be about 1 second with the com-
ponents in circuit.

The purpose of the bistable is to stop the 555 from
triggering every time the thumbwheel switches are moved.
By its action no more trigger pulses can appear until it is set
again by pushing the start button S4.

Leading zero blanking can be wired into the circuit if
desired as well as lamp test.

The switch S2 associated with the safelight is wired so
that in the auto position RLA1 will control when the safelight

35




21183501

1 i \

15318348

0000000

-~

1 M

Fig. 2. Underside of printed circuit board

is on, i.e. with the enlarger on the safelight is off and vice
versa. In the manual position the safelight is on all the time.
This allows working with black and white papers (cutting,
developing) while the timer is being used for the developing
of films. It saves unplugging the safelight and putting it in a
wall plug.

The timer is very useful in controlling motorised agitators
when developing films or colour paper and this is what was
in mind when the buzzer circuit was put in as it allows other
work to be carried out, without having to constantly worry
about the time.

S1 keeps the alarm from sounding which can be annoying
when exposing paper. For colour work the safelight switch is
put in the off position.

CONSTRUCTION

It is recommended that the double sided p.c. board shown
be used due to the number of i.c.s in the circuit. The cost of
the board is a small price to pay for the ease in constructing
the circuit. If using the board begin at the bottom section of
¢he board by inserting and soldering pieces of wire at the
pads that have a dot next to them as these are used to con-
nect both sides of the board together. Under two of the
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7447 chips there are pads that have two dots and these will
also have to have the wire “'pins” if leading zero blanking is
required. There should be 14 joins plus the two for blanking.

The i.c. sockets can now be inserted if they are to be used
otherwise solder the chips direct to the board making sure
they are correctly orientated by taking note that on the top of
the board pin 1 is marked for all chips as is the last two
digits for all the TTL i.c.s. After making sure all the pins on
the chips are soldered insert the diodes and resistors and
solder them on the bottom side of the board. Turn the board
over and you will notice that some of the components go
through pads which have to be soldered to the component
leads as they are also used to complete the circuit from top
to bottom, as do some of the capacitors that can now be
inserted.

Finally the regulator chip can be mounted by carefully
bending the leads so that the hole through the metal tag will
line up with the one in the board having the copper area that
is the heat sink. This now completes the main board.

The display board is fairly straightforward as it only has
the three displays and R40 which is used to limit the current
to D10 which is the indicator for the calibration dial. A 40
pin 0-6in socket can be used if desired.
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Fig. 3. Topside of printed circuit board

Mounting and wiring the mains voltage components
should now commence paying attention to the safelight
switch and making sure the lamp sockets bypass the fuse. A
power switch can be mounted on the back of the panel if
desired. Once all the chassis mounting components are in
place (all but the main board) the wiring of the board to the
chassis can go ahead. The board should ideally be mounted
in edge connectors that are mounted on the front panel.

Ribbon cable is a definite advantage especially for the dis-
plays and b.c.d. switches, heavier gauge wire will be
necessary for the 6 volts from the transformers. After check-
ing the wiring you are in a position to turn the unit on.

TESTING

Place the alarm switch on, sec/min switch to sec., focus to
off, safelight to auto and the three thumbwheel switches on
111. When power is applied the buzzer will sound and a ran-
dom number will appear on the display that will read O when
the start button is pushed. The display should now be
counting at a 0-1 second rate and will continue so until
either the stop button is pushed or the count reaches 111. If
the stop button was pushed, the continuous button once
pushed will allow the count to continue until 111 is reached.
Failure for this to happen or if the count stops at some other
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number then the odds are the thumbwheel switches are
wired up incorrectly.

While the unit is counting the decimal point in the units
display will be flashing at a second rate and anything
plugged into the enlarger socket will be on. This will go off at
the end of the count and whatever is plugged into the
safelight socket will come on. Flicking the focus switch to on
will switch the enlarger on and turn off the safelight that can
be turned back on by placing the safelight switch to manual.
The only time the buzzer should sound (other than when the
unit is first turned on) is when the display reaches whatever
is set by the thumbwheel switches.

DIALS
The two dials are made of 3in diameter perspex and are
shown full size in Fig. 5. Calibration batons and numerals
can be used from Letraset. Accuracy of the time dial de-
pends upon the quality (tolerance) of the 5k lin poten-
tiometer and if in doubt it will be necessary to calibrate your
own dial using 1 or 2 per cent resistors.

Four 100k and four 10k in parallel and series combina-
tions will give all the times necessary.

For the CL705HL cell the following values with times, will
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Fig. 4. Component overlay for the printed circuit board

be needed, 10k for 1 sec, 20k for 2 secs, 100k for 10 secs,
150k for 15 secs etc. These resistors take the place of the
cell during calibration with the calibration dial at 0. -

To zero calibrate short out VR2 with a piece of wire. The
hole in the centre of the dials need to be enlarged to just
over 3in so that it clears the potentiometer mounting screw.
Ideally, D8 and D9 should be a dual colour type l.e.d. that is
situated under the time dial both to partially illuminate the
dial and act as a marker. D10 is a single red type used to
illuminate the cap dial.

The advantage of the dual type is that it wiil always be on
so0 at, or near, balance the dial reading can easily be seen.

COMPLETION

In the prototype the fascia panel was made up of thin
gauge aluminium as it is not loaded. Two bends are intro-
duced to produce a sloping front and the whole drilled to
suit components purchased.
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USING THE ANALYSER

There are two basic methods of taking readings, one is the
integrated (average) that uses a diffusion screen under the
lens to give an average light to the cell and is the method
that | use on most occasions. If the negatives are not
average then the spot method may have to be used.
Separate calibrations are necessary for both methods.

INTEGRATED METHOD
Make a test print using an “average’ negative. Select what
you consider to be the best exposure as the analyser ac-
curacy for all future exposures depends upon this step. Say
10 seconds gave the best print. Leaving the enlarger exactly
as it was for the test print put the cell on the masking frame.
The diffusion screen is placed under the lens making a
note where you put it as it needs to be in the same position
for future prints. A good idea is to make a holder similar to
the one used to hold the red filter that is on most enlargers.
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COMPONENTS . ..

Resistors Diodes Transistor Photocell
R1 100k 1% D1-D3 1N4001 {3 off) TR1 BC184 R41-CL705HL (Clairex)
R2 100k D4 BZY88C-4.7 Ace Mailtronix, Tootal St.,
R3.R4 330 (2 off) D5-D6 BZY88-6-2 {2 off) Wakefield, West Yorkshire
R5 470 D7 1N4001 Switches
R6 150 2wW D8-D10  TIL209 (3 off) S1 Single pole on/off
R7 75 1W {D8-D9) preferably MV5491, s2 Single pole three way
R8 3k3 XC5491 two colour l.e.d.) s3 Single pole on/off
R9 am7 S4 Press to break
R10 3k3 B S5 Press to break
R11 15k Integrated Circuits S6 Press to break
R12,R13 3k3 I1C1 74LS00 57 Single pole change over
R14 56 fc2 74LS10 $8-S10  BCD thumbwheel {3 off)
R15-R17 3k3 (3 off) IC3 74LS00
R18-R40 330 (23 off} IC4-1C6 74LS90 -
All 5% IW carbon film IC7-IC9 741547 Pisplays
IC10-IC13 74LS05 X1-X3 FND507 (3 off)
Capacitors IC14-IC16 74LS90 .
c1 4704 16V elect Ic17 741502 Miscellaneous
c2 1000u 16V elect IC18 555 Miniature buzzer 6-9V, 156mA, T1-Mains transformer with
c3 2000p 16V elect IC19 MC 1458 independent 6V, 0-5A independent secondaries (R.S.
k C4-C12  100n (9 off) 1C20 7805 207-194)
ENLARGER TIMER
& ANALYSER Now with the time dial on 10 seconds and with the safelight
= - e switch in auto (as the cell is sensitive to all colours) adjust
Control fascia of L] o s & the calibration dial until the l.e.d.s are both on and make a
timer. The en- c L. 8. - note of the reading on the calibration dial. Whenever that
larger, safelight & . o brand and grade of paper is used, just set the calibration dial
and probe sockets y to it. If you use several types of paper make a calibration for
are arranged at -
the back. 'Hi’ and ¥ [\ Al @i i)
‘Lo’ l.e.d.s appear : W
at either side of f SPOT METHOD
the display The only difference between this method and the integrated

one is the diffusion screen isn't used and the cell looks at a
shadow (brightest portion).

A diffusion screen can be made from a piece of perspex
that has been rubbed with a piece of fine emery paper.
Another suitable material is draughtmen’s tracing film or

they are available from photographic shops. >
50‘
ad 64/
(3 U
2
———

TIME CAL

Fig. 5. Full size details of dials
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HE PE Traveller car radio has been designed around a pre-aligned tuner unit,

ceramic filter and 6 watt audio amplifier i.c. The result of this design is a receiver
which is straightforward in both construction and alignment. The Traveller, which
costs approximately half the price of an equivalent commercial car radio and is
available in complete kit form from RTVC, achieves an excellent performance, with
.one long wave and four medium-wave push buttons and includes tone control.

CIRCUIT DESCRIPTION

The complete circuit diagram of the Traveller is shown in Fig. 1. The aerial signal
which is fed to the aerial. tuning circuit via the r.f. choke L1 is impedance matched to
the wide band amplifier designed around TR 1. The input to this amplifier is protected
against static discharge by the voltage dependent resistor (R1).

The output of the wide band amplifier (TR1 collector) is fed to the input of
mixer/oscillator circuit. The resistor R8 sets the internal a.g.c. range of the pre-
aligned i.f. module and a second a.g.c. line is fed to the input of the wide band
amplifier via resistor R7. The value of this resistor can be altered to adjust the sen-
sitivity of the receiver or a 100k preset resistor can be used. Any adjustment of the
sensitivity will of course be a compromise between sensitivity, signal handling, inter-
ference etc. The maximum signal capacity of the set can be achieved by ensuring
TR is ultimately reverse biased by the a.g.c. circuit. However, one problem encoun-
tered when using an amplifier in front of a self oscillating mixer is r.f. blocking.

MW 200 250 350 500 m

Lw 1200 1300 1500 1900m
M
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When a receiver is rapidly tuned to a strong carrier {by
push buttons) a very large signal can appear at the mixer in-
put before the a.g.c. has time to operate. The oscillator may
be prevented from operating and the receiver will be
blocked. This can be avoided by keeping the r.f. amplification
much lower than could otherwise be achieved.

The i.f. signal output of the LP1181 module is decoupled
by C8 and fed to the input of the audio amplifier (IC1) via the
tone and volume controls. The TBA 810S is a 12 lead quad
in-line i.c. which will provide a 6W output at 14-4V with a
maximum current of 2:-5A. The audio i.c. which has a ther-
mal limiting circuit can withstand a short circuit on the load
with supply voltages up to 15V.

CONSTRUCTION

The printed circuit board design of the Traveller is shown
in Fig. 2 with the component layout in Fig. 3. The smallest
components should be fitted first and care should be taken
when soldering IC1 and TR1 that excess heat is not applied
to them. When fitting the r.f.—i.f. amplifier module ensure the
orientation is correct by using the position of the three holes
shown in Fig. 3. After the p.c.b. has been assembled, cut all

SPECIFICATION 4
Freguency range m.w. 540kHz — 1620kHz
l.w. 150kHz — 260kHz
Intermediate frequency  470kHz
Sensitivity Typically 2uV @ 1MHz
Power output 6 watts r.m.s.
Speaker impedance 4 to 15 ohms (max power into
4 ohms)
L Polarity Negative earth only 3
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Fig. 1. Circuit diagram of the PE Traveller

{on VR1]

12v

€25 In

the excess leads from the components including the pins
above the wave change switch S1. Carefully check the
orientation of the electrolytic capacitors and the transistor
TR1. Also check that there are no solder splashes shorting
out the p.c.b. tracks.

A small modification should be carried out to the tuner
unit before the p.c.b. is fitted. The switch bar at the back of
the tuner should be removed and the modified switch bar
and p.c.b. mounting bracket fitted in its place. Take care not
to disturb the slide biasing spring fitted underneath the
switch bar. A self tapping screw should be used to “tap” the
two holes on the mounting bracket.

The tone, volume and on/off switch S2 should be fitted to
the tuner unit and the capacitor C14, resistor R10 and wire
links soldered as shown in Fig. 4. The p.c.b. can now be
mounted onto the tuner unit using two self tapping screws
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Fig. 3. Component layout

The switch bar (shown arrowed) should be
removed and the modified unit screwed on to the
tuner in its place. Check the operation of the push-
buttons before the printed circuit board is fitted
into position.
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Fig. 4. Complete wiring diagram for the Traveller

f N with insulated washers. Before tightening the screws ensure
COMPONENTS il the switch bar lug is located into the arm of S1. The opera-
Resistors tion of the wave change switch (S1) should then be checked

R1 VDR 6V by pressing the two push buttons nearest the tuning control.
R2 220k The movement should be the same in both directions. If
R3, R9 10k (2 off) necessary release the screws and adjust the position of the
R4,R5 680 (2 off) p.c.b. until the switch movement is correct.
R6,R11 1k8 (2 off) The indicator lamp LP1 should be fitted next and the p.c.b.
EZ'ZR& R10 ;;k (3 off) should ‘be wired to thg tuner unit (Fig. 4). The back panel of
R13,R15 100 (2 off) the radio should be drilled to accept the battery and speaker
R14 1 feed-through capacitors {C24, C25) (Fig. 4). Before soldering
All resistors $W 10% carbon the battery and speaker capacitors clean the panel and ter-
Potentiometers minals with emery cloth. The conr.1ec.t|ons.to the b.a.ck panel
VR1 Duai concentric log should bg made before.the panel is fitted mto position. The
with on/off switch earth braid should be fitted to the case using a 6BA screw
{approx. 20k} and nut.
Capacitors
C1,€2,€3,C18 2n2 (4 off) TESTING AND ALIGNMENT
c4 56n Oscillation may be prevented on longwave if the oscillator
C5,C12,C16,C19 47u (4 off) coil’s inductance (L5) is too far out from its correctly aligned
C6,C7 680p (2 off) position. To overcome this problem unscrew the core of the
€8,C13 10u (2 off) coil (anticlockwise) so that the plastic top of the core is ap-
e | proximately 2 mm above the can. If the problem stitl occurs
c10 an7
C11,C14,C17 10n {3 off) the valug of R3 shguld be refjuced. o
c15 220u For simplicity, “bench alignment” is recommended. The
€20, C22 100n {2 off) speaker, 12V supply and aerial (if an r.f. signal generator is
Cc21,C23 10004 (2 off) not available) should be connected, then the set switched on
C24, C25 (feed through 1n {2 off) and tuned to the medium wave. The scale (attached to the
capacitors} escutcheon) should be held in front of the radio and the set
vCi Attached to tuner manually tuned to 250 metres. Adjust the trimmer (VC2) on
Vi 14859::)(’ BERlgax the p.c.b. to receive radio 3 (247 metres). Switch to the
[~ gl longwave, tune to 1500 metres and adjust the l.w. oscillator
Semiconductors coil {L5), with a non-metallit tuning tool, to receive Radio 4.
TR1 BF394 or BF195 Adjust the L.w. aerial coil (L2) for maximum output.
i TBA 810S If an r.f. generator is available tune the set to the extreme
Miscellaneous h.f. end on m.w. and adjust the trimmer (VC2) on the p.c.b.
LP1181 r.f. — i.f. module. Tuner unit. P.c.b. Controi knobs. to receive 1620kHz modulated signal. On l.w. tune to the ex-
Aerial socket . treme |.f. end and adjust the l.w. oscillator coil (L5) to receive
tunLe1r [é s:S;kyeéth,fé L5 lw. coils L3, L4 attached to a 150kHz modulated signal. Then set the generator to
’ L Tl 200kHz and tune the set to receive this signal (1500
Constructor’'s Note metres) and adjust the L.w. aerial coil {L2) for maximum out-
A complete kit of parts for the Traveller is available put.
from Radio & TV Components (Acton) Ltd., 21 High After the set has been correctly aligned fit the back and
Street, Acton, London W3 6NG. The price is £10-50 top panels into position using self tapping screws.
L plus £1-75 p.&p. {pack 7). . .
NEXT MONTH: Installation and suppression.
Practical Electronics March 1980 -’



SPECIAL SUPPLEMENT

Over the past years PE has published a number of designs for various guitar effects units
and other pieces af equipment for the pop group. People working in this area are often
familiar with the vast range of equipment available but not always knowledgeable on the
correct methods af setting up and operating such equipment. Nowhere is this lack of
knowledge more evident and potentizlly mare audibly noticeable than in the use of PA
loudspeaker systems. Thnis supplement sets out to describe methods of achieving good
sound at high listening levels, the type of equipment availakle and how to use it.

Since many of the enclosures available are still made to ‘mperial rather than metric measurements and speacifications
are based on imperial units, for the sake of this supplement we have also amployed them,

OCK BANDS require high power sound systems, zodo-

quially known as “PA’" systems to attain the ievels thew
require in auditoriums. The greatest difficulties and inade-
quacies in any audio system remain in the area aof
loudspeaxers and acoustics and no-where are thesz inade-
quacies more manifest than in high power live sound empli-
tication systems. Such systems require special techniques
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far removad from domestic sound systems if high sound
quality is to be achieved.

Whilst the atmosphere and excitement of a live perfor-
mance often compensate for poor sound guality, audiences
are becoming more critical, largely because their familiarity
with high fidelity souna reproduction in the hoame leads them
to expect the same standards elsewhere. That ‘audiences
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Fig. 1. Showing the various parts and operation of the horn

accept poor sound quality’’ is a common view, but this state-
ment needs careful qualification. Running a sound system
into severe overload on peaks is often acceptable, but in-
distinct vocals are not. The concept of live sound quality em-
braces far more than the main criterion of domestic sound
qguality—harmonic distortion. The vagaries of hall acoustics,
phase interactions in multiple speaker arrays and the fre-
guent need to push sound systems to their limits are other
criteria which are unique and crucial to the sound quality of a
live performance.

SOUND LEVELS

Discotheque levels lie between 105dB and 115dB, yet a
lone soprano can exceed 104dBA, a symphony orchestra
can notch up 115dBA, jazz bands have been measured at
125dBA and a lone rock drum kit at one metre can hit
130dB. Audience noise in excess of 120dBA has also been
measured. These figures put typical rock concert levels of
between 110 and 125dB into sharp perspective, especially
when it is borne in mind that many musical instruments are
capable of exceeding the threshold of pain {125dB) on their
own.

HORN LOADED LOUDSPEAKERS

Most PA systems spend their life on the road, and apart
from the need for exceptional physical robustness, size and
weight must be sensibly limited if life on the road is to be
tolerable. The heaviest and bulkiest items in a PA rig are the
loudspeakers; clearly, the fewer needed the better. Thus very
efficient loudspeakers are sought. It is pertinent to bear in
mind that direct radiator {infinite baffle) loudspeakers are, at
best, 2 per cent efficient.

If high sound quality is required, then this can only be
achieved in exchange for even lower efficiency, as exem-
plified by domestic high fidelity loudspeakers, which are fre-
qguently less than 0-5 per cent efficient. Vented {bass reflex)
enclosures offer somewhat higher efficiency, typically
around 2—-8 per cent, but only at low frequencies.

Prior to the birth of heavy metal rock and giant outdoor
festivals, it was rarely considered necessary to amplify a
whole band, and column loudspeakers were adequate for
vocal amplification. Then, about a decade ago, the quin-
tessential rock band Iron Butterfly used a 30 year old RCA
loudspeaker design on stage at the Albert Hall, and a power
revolution had begun.

Iron Butterfly had discovered the RCA “"W-Bin"”, a horn-
loaded loudspeaker designed for cinemas. Horn loading
provides the most efficient loudspeaker action; horn
loudspeakers are typically 25-50 per cent efficient.
Moreover, the best horns provide arguably the most realistic
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sound reproduction available. There is no doubt that for high
power sound reproduction, horn loudspeakers are superior
to all others on the basis of sound pressure level (SPL) per £,
size, weight, sound quality and control of dispersion.

Inevitably, horn loudspeakers are the mainstay of live
sound systems. Thus a knowledge of horn characteristics is
essential if high power sound systems are to be competently
engineered.

THE HORN

The horn is an acoustic transformer, matching the
elasticity of air (a low impedance) with the stiffness (high im-
pedance) of a loudspeaker diaphragm, by a graduated
change in air pressure {Fig. 1). This transformer action is the
secret of the horn’s high efficiency. If a horn is asked to
reproduce sufficiently long wavelengths, then adequate air
pressure cannot be achieved at the throat. The horn then
reverts to direct radiation, and its output falls sharply. The
horn is thus a high pass filter, and cannot be used below this
critical point, known as the cutoff frequency.

The area of the throat and the mouth, the flare curve, the
cutoff frequency, and the length of a horn are closely related
by physical equations. This relationship of five variabies
leads horns to have very definite and critical dimensions, un-
like other loudspeakers.

Whenever a diaphragm moves, it causes distortion, par-
ticularly intermodulation distortion. This is perceived as
“muddiness” and is very objectionable at high levels. A
direct radiator diaphragm must move large distances to
produce high SPL’s, especially at low frequencies. Large
diaphragm movements produce correspondingly large
amounts of intermodulation distortion. The movement of a
horn loaded diaphragm is typically 10 to 500 times less for
the same sound output, thus horns can be driven harder
without incurring excessive levels of intermodulation
products.

The author’s horn stack. The mouth of the horn is 6ft high
and the wide dispersion piezo-electric treble horns (3) are
10ft from ground level. The giant bass horn (1} has a fre-
¢ 1 quency range of
20-280Hz and the
diffraction mid-
horn (2} a range
of 250Hz-3kHz
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In exchange for greatly reduced levels of intermodulation
distortion, horns produce low order harmonic distortion. This
is a consequence of the high air pressure at the throat, which
causes air overload distortion. The magnitude of this distor-
tion is governed by the flare curve, the power input and the
horn’s operating bandwidth. The flare curve is usually ex-
ponential or tractrix {involute cantenary) for high power
sound systems, these curves being a compromise between
efficiency and air overload distortion.

Limiting the operating bandwidth of any loudspeaker
reduces intermodulation distortion, but bandwidth limitation
in horn loudspeaker systems is especially useful, since it also
minimises air overload distortion. Crossover networks, to

"achieve these limitations, are considered later.

Air overload distortion is predominantly 2nd harmonic,
and is thus palatable to the ear. Thus horn loading ex-
changes low efficiency and high levels of dissonant inter-
modulation distortion (IMD) for high efficiency, critical
dimensions and low order, and hence innocuous, harmonic
distortion.

HORNS IN PRACTICE

Horn dimensions are closely related to the wavelengths of
the sound they handle, thus bass horns (affectionately
known as bass bins) are inherently large. Ideally, for smooth
frequency response, the perimeter of a horn’s mouth should
be four times greater than the lowest wavelength to be
reproduced. Thus for a cutoff frequency of 20Hz, a mouth of
40,000f1? is indicated! Clearly some compromises must be
accepted in practice. This figure assumes loading into free
space.

Each time the solid angle of radiation is halved, the mouth
area can be halved. Likewise, if a higher cutoff frequency and
a less than perfectly regular response is accepted, the mouth
area can be greatly reduced. For example, a typical PA horn
which is wall loaded (against a wall and on the floor, and
thus radiating into a solid angle of n radians) and exhibits a
60Hz cutoff frequency, will only require mouth dimensions
of 3ft by 2}ft.

Because horn length and mouth size are closely related, a

horn with a nominal cutoff frequency of 60Hz with smaller
mouth dimensions is possible, or instead, a lower cutoff fre-
quency for any given mouth size. This is achieved by
foreshortening the horn, that is, cutting it short before its
mouth area expands to excessive dimensions.

Foreshortened bass bins exhibit a highly irregular
response over the first two octaves, which result in coloured
and distorted low bass. Thus it is far better to sacrifice the
low frequencies and attain a smooth response than to drive
a horn below its legitimate cutoff frequency. Table 1 shows
the minimum mouth dimensions for wall loaded bass bins.

Table 1. The minimum mouth dimensions of bass bins for
audibly smooth frequency response.

Min. driving frequency in Hertz

Mouth Area (f1?) Wall loaded Corner loaded
28-0 30 20
15.7 40 29
10-1 50 35
7-0 60 42
5.1 70 50
3.9 80 62 8
341 90 65 <
2.5 100 71 -
ft2 Hz Hz
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This table can be used to ascertain the minimum frequency
at which a bass bin may be driven for an audibly smooth fre-
quency response, regardless of manufacturers’ specifica-
tions, which are rarely euphemistic. :

In practice, few bass bins are sufficiently big to have a
regular frequency response below 60Hz for reasons of
mobility. Corner loading extends the response, as shown in
the table, but mounting bins in a corner is not often possible.

It is common to use vented enclosures to cover the first
two octaves; many bass bins have reflex ports which are

_d'riven by the rear radiation from the diaphragm. This seems

an elegant solution, but it is far better to use a separate ven-
ted enclosure and to enclose the rear of the horn driver. The
compression chamber so formed linearises the response of
the horn.

For all their advantages, bass horns are a perpetual
problem in live sound systems. The three best solutions if
smooth frequency response is desired are:

(1) Use a giant bass horn to provide smooth response
down to 20Hz or lower.

(2) Use a readily portable bass horn, typically
responding down to 60 or 50Hz, together with several
(less efficient) vented cabinets to cover 20—60Hz.

(3) Corner load the above horn to provide a smooth
response down to 35—-42Hz, and accept the absence of
the lowest audio frequencies. (In practice, a frequency
response which rolls off sharply around 40Hz is quite
adequate in live sound systems.)

Midrange and treble horns are small and rarely need to be
compromised in the manner that bass horns are. However,
they may also suffer from an uneven response over the first
octave above their cutoff frequency, which is heard as a
“honk”. This characteristic has given horns a bad name, but
it is simply a case of inexpert application. The simple solu-
tion is to drive a honking horn at a higher frequency, that is,
crossover at a higher frequency.

.CROSSOVERS AND BANDWIDTH LIMITATIONS

A small direct radiator will handle the entire audio
bandwidth, but limiting the bandwidth over which a
loudspeaker operates greatly lowers IMD, particularly at
high powers. Moreover, air overload distortion in horns is
proportional to the operating bandwidth. For this reason,
horns are rarely driven over more than three octaves.

When a horn is driven below its cutoff frequency, the
diaphragm is no longer pressure loaded and it reverts to
direct radiation. This implies large amplitude diaphragm ex-
cursions, which quite apart from producing highly distorted
sound, may endanger the diaphragm. This effect is par-
ticularly fatal to high frequency horns, since they commonly
use compression drivers which are designed solely for horn
loading and cannot withstand the large diaphragm move-
ments that are inherent to direct radiation. Clearly a good,
steep crossover network is essential in horn loudspeaker
systems if driver damage is not to occur.

The simplest crossover networks are passive (Fig. 2). In
order to handle high powers—even over 50 watts—without
great losses, these are expensive.

The performance of the simple LC filter illustrated is
dependent upon the loudspeaker to which it is connected,
and the combination presents a capricious load to the power
amplifier, which may be upset. For these reasons, more
complex LC or RLC networks are used in domestic sound
systems. These provide very good performance, but unfor-
tunately at the expense of efficiency. For this reason alone,
crossover networks which appear in series with
loudspeakers are to be strongly depreciated in high power
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sound systems. Furthermore, any form of network in series
with a loudspeaker can give rise to an audible “dullness”,
especially when the characteristically transparent sound of
horn loudspeakers is considered.

The vast majority of professional high power sound
systems now employ active crossovers. The term “active”
indicates that the crossover filters use active devices;
transistors or op-amps. Such filters are usually located im-
mediately prior to the power amplifiers. By imposing
bandwidth limitations in the small signal stages, a separate
amplifier is required for each frequency band (Fig. 3). Thus a
three-way active crossover uses three amplifiers and is said
to be “tri-amplified”.

The advantages of this method far outweigh the cost of
additional amplifiers:

{1) Active filters can be readily produced with steep
slopes without the great losses inherent in steep
passive filters. Steep slopes allow horns to be driven
harder and closer to their cutoff points with less risk of
damage. Active filter slopes are commonly two to four
times steeper than passive filter slopes.

{2) Switchable slopes and crossover frequencies are a
practical proposition. It is possible to compensate for
the difference in cutoff frequency of a bass bin when it
is wall or corner loaded.

{3) The load resistance of an active filter is well defined.
This ensures predictable filter performance.

{4) The power amplifiers are connected directly to their
respective loudspeakers. This ensures good damping at
low frequencies.

{5) Around 50 per cent of the energy of rock music lies
below 350Hz, thus amplifier clipping occurs initially in
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the bass power amplifier(s). The resultant high order
harmonics are directed solely to the bass bins, whose
drivers are incapable of reproducing these high fre-
quencies efficiently. Thus they are masked by
legitimate (untdistorted) high frequency signals.

{6) Intermodulation distortion is minimised in the
power amplifiers as well as in the loudspeakers.

(7) Amplifer-loudspeaker combinations can be opti-
mised, particularly in terms of power and impedance.

As a result of factors 1, 5, 6 and 7, a system using active
filters can be driven much harder before the sound becomes
“dirty”. Thus a 1,000 watt tri-amplified system sounds much
louder than a 1,000 watt system using passive filters. The
improvement in sound quality is also far from subtle.

For an acceptable level of air overload distortion, the
operating bandwidth of a horn is usually limited to three
octaves. Thus a minimum of three horns is needed to cover
the audio band. Starting at 40Hz, the typical crossover fre-
quencies will be around 320Hz and 2-5kHz. Restricting the
bandwidth even more, and using many horns to cover the
audio spectrum may appear to be a means to very high
quality. Whilst this is broadly true, anomalies around the
crossover points, particularly if they infringe upon the critical
midrange frequencies, are troublesome. Moreover, the
proliferation of amplifiers and horns would be costly and
leads to great bulk and weight.

The law of diminishing returns sets in after five way
systems, and tri- and quad-amplification are the most com-
mon configurations. Fig. 4 illustrates typical 3, 4 and 5 way
systems. Note that it is difficult to avoid the critical midrange
frequencies {(750-3,000Hz) with the 5 way system if the
number of octaves handled by each filter is to be kept
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reasonably constant. Note also that the bass filters have a
bandpass characteristic, in order to protect the bass bins
from high level signals below their cutoff frequency.

POWER AMPLIFIERS

All loudspeakers are readily damaged by excessive power
inputs over long periods. When sound systems are operated
by people who are not technically minded, it is always a
good rule to use a loudspeaker rated at 10 to 100 per cent
over the amplifier power. In high power systems, it is
preferable for the loudspeakers to be overloaded before the
power amplifiers, because the sound of an overloaded
loudspeaker is much more pleasant than that of an amplifier
driven into clipping. This assumes that the sound engineer is
familiar with the sound of a distressed horn, and does not
prolong its agony for any longer than absolutely necessary.

One of the essences of live music, especially rock, is the
crescendo. It is necessary to try to achieve real dynamic
range, because of this it is often not possible for sound
systems to handle rock crescendos at realistic levels. One
solution is to reduce the dynamic range requirements by us-
ing a limiter, but this greatly detracts from the performance.
A compromise solution is to accept that something has to be
overloaded on occasions, and this is usually the bass
loudspeakers. A good 100 watt, 15 inch driver will, for in-
stance, accept 500 watts of programme for a few seconds
without undue distress. This reserve power handling
capability should only be needed or used at climatic points,
otherwise the loudspeakers will not live long.

in a tri-amplified system, each horn will usually have its
own amplifier. High frequency horns generally use compres-
sion drivers which are capable of providing SPL's in the
region of 140dB at full power, thus it is unlikely that they
will need to be overloaded. Compression drivers are quite
easily damaged by excessive inputs, thus it is unwise to use
an amplifier rated in excess of 100W to power a horn rated
at “100 watts programme”. If the horn is rated at “100
watts r.m.s.”, then it is in order to drive it with a slightly
higher power amplifier provided (a) the system is never
driven with pure sine waves and (b) the excess power
capacity is only used sparingly. Bearing in mind that clipping
will usually occur in the bass channels first, the bass
amplifiers should be rated well above the r.m.s. rating of the
loudspeaker amplifier powers, typically being two to five
times greater.

The majority of professional power amplifiers on the
market are very good, but the distortion figures at the max-
imum power output, particularly at the extremes of the audio
band, are always revealing. Also, a good power amplifier
should drive impedances well below its nominal load
impedance at full power. In PA applications, the need for
absolute reliability cannot be overstressed. Amplifiers with
massive heatsinks, ‘redundant” output stages, thermal
cutouts, failure and status indicators, welded steel cases,
robust panel components and readily accessible fuses or
circuit-breakers are a great help.

HORN DISPERSION CHARACTERISTICS

PA loudspeaker dispersion characteristics should be
neither laser-like nor omnidirectional. When sound
emanates from an aperture much smaller than the
wavelength of that sound, the aperture is said to be a point
source, and the radiation is omnidirectional. The wavelength
of a 200Hz note is about five feet. At this frequency then, a
15 inch direct radiator acts as a point source. A bass bin,
however, has dimensions which approach five feet, and thus
bass bins are relatively directional at this, and higher fre-
quencies. The larger a horn's mouth, the lower the frequency
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150° pISPERSION

Fig. 5. The midrange diffraction horn

at which sound dispersion can be channelled forwards.
Therefore, giant horns are to be preferred at outdoor con-
certs, where sound that does not reach the audience directly
is lost sound.

Unlike direct radiators, the dispersion characteristics of
high frequency horns are readily tailored. Direct radiators are
invariably very directional at high frequencies, but the flare
of a horn can be modified to diffract sound waves and
provide very wide vertical and horizontal dispersion. The
midrange diffraction horn (Fig. 5) has flares which suggest
wide vertical dispersion. Indeed, diffraction horns are
regularly seen mounted sideways, in the mistaken belief that
this gives the best dispersion! In fact, the dispersion is
typically 150 degrees in the horizontal plane when the horn
is used as illustrated. This dispersion is a result of diffraction
about the sharp vertical (unflared) edges of the horn.

If we couple lots of small horns, which approach point
sources, to a common driver, we can achieve wide disper-
sion, and because the total mouth area of the horn (equal to
the sum of the individua! horns or segments) is large, the
cutoff frequency can be low. Also, each segment points in a
slightly different direction, which further promotes wide
angle dispersion. The dispersion characteristics are thus par-
tially controlled by the segments, which gives such a horn
very flexible dispersion properties. This is the multicellular
horn (Fig. 6), with a dispersion angle of 150 degrees by 60
degrees vertical. Many horns which look like multicells are
merely bifurcated.

Fig. 6. A5 x 2 multicellular horn (Vitavox)
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Fig. 7 (left). The
acoustic lens

Fig. 8 (right). A radial
horn

Fig. 9 (left). A ""JBL"’
style long throw
“‘mid-bin’’

The acoustic lens (Fig. 7) defies visual analysis. It diffracts
sound, but not only in the direction implied by the sianted
plates. In fact, the dispersion is predominantly horizontal, be-
ing typically 140 degrees by 40 degrees. The lens is curren-
tly popular in live sound systems, but its cutoff frequency is
usually quite high, and it usually has to be used with direct
radiators. It is inferior to the multicellular horn in terms of ef-
ficiency, cost and dispersion flexibility. Moreover, the multi-
cell has a much lower cutoff frequency, although the levity of
a lens makes it amenable to roadies!

The wide dispersion horns described so far are used to
cover the front rows at a large venue, or for comprehensive
coverage in clubs and small halls. These are short throw
horns. In larger halls, narrow dispersion horns are required to
supply concentrated sound to the rear seats; these are /ong
throw horns, and are usually of the radial variety (Fig. 8).
However, in four way systems, high bass frequencies {200
to 600Hz) are often handled by the “"JBL" style long throw
“mid-bin’’, as depicted in Fig. 9. Both types of long throw
horn have typical dispersions of 60 degrees by 30 degrees
vertical.

THE MINIMUM SOURCE IDEAL

When several loudspeakers operating over the same
bandwidth are close together, interaction occurs and
spurious phase cancellations result. This “phase distortion”
causes colouration {which is displeasing to the ear} and
upsets the dispersion properties of loudspeakers. It can also
exacerbate acoustic feedback problems. To minimise phase
distortion, the minimum number of sound sources {over each
band)} should be used. This is an especially good reason for
never using direct radiators in high power sound systems. A
horn will replace 10 to 50 direct radiators, thus it is possible
to get much nearer to the minimum source ideal using
horns; indeed, in small PA systems it is often possible to
achieve the ideal of only one sound source over each band of
frequencies.
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THE STACK

PA horns should be stacked up—hence “‘the stack”. For
small halls, where wide dispersion is all that is required,
assuming a tri-amplified system is used, a three horn stack is
ideal. This consists of bass, midrange and treble horns in
ascending order. In larger halls, long throw mid and treble
horns may be necessary, hence a minimum of five horns.

Interactions between long and short throw horns can be
minimised by thoughtful angling and stacking. |f higher
SPL's are required, additional three or five horn stacks can
be used. The stack is thus a module. However, the concept
of a stack as a certain physical configuration must be dis-
pensed with when several stacks are used in tandem. If they
are merely used like building bricks, serious phase
irregularities will occur; a rearrangement of the components
of the composite stack is usually necessary. As SPL require-
ments increase, given that efficiency cannot be augmented,
a proliferation of horns is inevitable, and skill is required in
order to produce good results.

STACKS FOR SMALL HALLS

The author’s horn stack shown on the second page of this
supplement uses a giant bass horn with a cutoff frequency of
20Hz when corner loaded. A midrange diffraction horn
provides wide angle coverage, and for low cost, piezo-
electric diffraction horns are used above 3kHz. Several are
required to counter the “deadness” common to small halls
which have been acoustically treated. Note the strategic
angling for minimal interaction. The stack is often at
audience level, thus the midrange and treble horns are
mounted well above head level to prevent excessive sound
absorption. This stack weighs 80kg and is equivalent to
2 tonnes of direct radiator loudspeaker cabinets!

Table 1 shows that corner-loading a bass bin provides the
lowest cutoff frequency, but wall loading is often the best
that can be achieved. When using a single bass bin,
however, wall loading is negligible. In this case, providing a
solitary bin with baffles (Fig. 10) will greatly enhance the low
frequency response. If a separate vented enclosure is used,
this should be stacked immediately above the bass bin(s).
Using the high frequency horns described earlier, Figs. 11a
and 11b show alternative and broadly equivalent
approaches to horn stacks for small venues, where wide dis-
persion is all that is required.

STACKS FOR LARGE HALLS
In large halls, long throw horns are required to reach the
furthermost seats, though these should not be used unless

Fig. 10. A bass bin fitted with baffles
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Fig. 11a (above) and 11b (right). Alternative approaches to

horn stacks for small venues

absolutely necessary. Bass reflex en-
closures do not have long throw
properties, thus large numbers of bass
bins will be required to project the low
bass; when these are tightly stacked
together, they provide highly effective
mutual wall loading which greatly aug-
ments their bottom end response.
Fortunately, the inevitable phase
irregularities resulting from this
arrangement will usually cause can-
cellation well above the bass crossover
point.

The long throw horns should
preferably be mounted well above the
main stack, typically on the proscenium
arch or on scaffolding, as shown in Fig.
12. In the side view of this stack note
that the long throw horns are angled
downwards, into the audience.
Otherwise the sound is likely to hit the
rear wall—and be reflected back! This
slap-back echo is a perpetual problem
in clubs with low ceilings and the need
to build stacks high whenever possible
cannot be overemphasised. As stack
height increases, it becomes
progressively easier to set the long
throw horns at an angle that dis-
criminates between the rear wall and
the rear seats. |f scaffolding is not
available, it will be necessary to mount
the long throw horns on top of the
stack. A wedge provides the necessary
10 degrees to 15 degrees of
downwards tilt.

Fig. 12. A horn stack with long throw
horns mounted above the main stack
and angled downwards
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A "'5kW’" horn loaded stack made up of: two Cerwin-Vega
bass bins each with two 750W 18in drivers (frequency range
40-250Hz); five ''Philishave’’ bins—shown in the centre—
these are Martin 212 midrange horns, 250W each (fre-
quency range 250-1500Hz); 8 JBL 2350 radial horns—80
degrees by 60 degrees digpersion—100W each (frequency
range 1500-4800Hz); four JBL 2345 radial horns—90
degrees by 40 degrees dispersion—100W each (frequency
range 4800Hz-16,000Hz); these incorporate four JBL Bullet
treble horns which cover the same frequency range. (Cour-
tesy Muscle Music)

Fig. 13. An impressive PA stack

=
Long Throwl E E B Piezo horns (3-5-18kHz)

Radia Horn (650-3500Hz)

Long Throw

Long Throw | Md Bin (200-700Hz)

Lenses
(700-16000Hz)

Short | e AL =8 | Direct Radiators
Throw [N H TR H 2 {for Short Throw
HH gt H H 200-700Hz)

I : Bass Bins

l<—— Reflex Vents
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An alternative, and very impressive looking stack is depic-
ted in Fig. 13. It is currently fashionable to use acoustic
lenses and direct radiators in place of the multicellular horn
for short-throw midrange and treble. However, the low
efficiency of these units takes us away from the minimum
number of sources once again. When a stack of this kind is
used, or several of the stacks illustrated in Fig. 12 are
partnered, it is expedient to angle the high frequency
speakers away from each other as much as possible to
minimise interaction (Fig. 14). Excessive angling, however,
will cause a lot of sound to hit side walls which is not
helpful! Likewise, boxes containing arrays of piezo-electric
horn tweeters usually have bevelled fronts.

STEREO

So far it has been assumed that the sound system has a
stereo format, with stacks either side of the stage. This
layout is far from ideal. A minority of the audience will be
suitably seated to hear an acceptable stereo effect. Transient
sounds from percussive instruments will sometimes be
heard as two discrete signals out of time with the music.
Many sound engineers limit stereo to drums and special
effects, hence the stacks will be working largely in mono. If
we dispense with stereo altogether, then phase anomalies
between the two stacks can be eliminated. A central horn
cluster on the proscenium arch is sometimes a viable solu-
tion, and works very well.

The heavy bass bins may have to remain on stage, but by
a suitable choice of crossover frequency, their phase
anomalies can be minimal. In theory, the vertical displace-
ment of the mid/treble horn cluster is not readily sensed by
the ears. However, people differ and the cluster can be dis-
tracting, particularly if it is more visible than the musicians!

Another idea, akin to tri-amplification, is to split up a
sound system such that separate amplifiers and
loudspeakers are used for drums, keyboards, vocals, etc. The
advantages are similar: the sound is subjectively louder, it is
cleaner and the imagery is also greatly improved, giving a
better impression of /ive performance rather than a glorified
discotheque plus stage act. This is, of course, the Situation in
a small band without a “"PA"!

MIXING

In a four piece jazz-rock band, for instance, it is possible to
increase the power of the instrument amplifiers to around
300 watts before the drum kit requires amplification. At this
point it would be usual to consider mixing the whole band
and using a common sound system. If the advantages of
mixing could be sacrificed for sound quality and imaging, an
alternative step would to be use a “drums amplifier”. Each
instrument would retain its own separate “sound system”,
little intermodulation can occur and. the music remains
totally realistic in terms of imagery.

Fig. 14. Angling of h.f. horns for minimum interaction

H.F.Horns

Bass Bins
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A rear view of the 5kW stack, shown on the previous page, together with a 2kW sidefill stack {shown on the extreme
right) for stage monitoring. Also shown are two SkiW amplifier and crossover racks. {Courtesy Muscle Music)

The mixing desk used with the equipment skown above and
on the previous page. The group cam be =een in the
background together with the sidefill stack and 5kW stack
which are just visible above the equipmerton tha right
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With a little ingenuity and a few wires, sound balance
could still be controlled by someone off stage. For small
bands, the important point is to avoid using a common
sound system until it is both absolutely necessary and suf-
ficient funds are available to purchase good equipment of
high power handling capacity. It is often far better to hire a
good PA system when the need arises than to own cheap
but inadequate equipment.

Always place your amplifiers as close as possible to the
loudspeakers so that the shortest possible speaker cables
can be used. Although it is feasible to have long speaker
leads with little power loss by using 6mm? and similarly
massive cables, the large capacitance and inductance of
such cables may have insiduous effects on sound quality,
quite apart from the great cost. For lengths under 5 metres,
1mm? two core sheathed p.v.c. cable is ideal, though butyl
rubber cables are somewhat tougher.

Budding sound engineers are reminded that in large PA
rigs, unseen, and sometimes rather humorous, dangers can
lurk. In 1972, a well-known British manufacturer equipped
the Lincoln rock festival with a 10kW system. This promptly
blew someone off the stage when an organist hammered on
a chord miked through the system!

FURTHER READING
Paul Klipsch—Loudspeaker performance (Wireless World,
February 1970)
Jack Dinsdale—Horn loudspeaker design (Wireless World,
March—June 1974)
Adrian Hope—Hearing Damage (Studio Sound, August &
December 1975)
Dave Martin—Speaker technology for sound reinforcement
{Studio Sound, March 1976)
Stephen Court—Quality performance (Studio Sound,
November 1976)
Richard Galbraith—Rock music and hearing loss {J.AES,
March 1977)
Ken Dibble—Design considerations for a PA speaker system
{Studio Sound, May 1977)
Terry Nelson—Sound on stage (Studio Sound, May 1978)
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CONSTRUCTION
HE SYSTEM is constructed on four boards, two of which
are non clad Veroboards, and the remaining two are i.c.
stripboards which have edge connector pads that are not:
used in the Modem. See Figs. 2.2, 2.3, 2\.4 and 2.5.

‘\;. ‘(’\_ Q

APPLICATIONS INFORMATION _

The following section deals with uses to which the
acoustic modem may be put. It deals with various applica-
tions; many enabling things to be done over a telephone that
could not normally have been achieved without the use of
this device.

Data transfer from a data bus on any minicomputer, or for
that matter any device that presents its output in parallel
form is possible. Obtain and study the AY-5-1013A data
sheet.

cousticall
#“I]IEII Part2-l(e¥netn Amor

Telephone Modem

This Integrated circuit is probably the most useful device
ever produced for data transmission and interfacing with
microprocessors etc. Basically its function is to accept a
parallel 8 bit word, and when it is told, clock that data out in
serial format, inserting its own start, stop, and parity check-
ing bits automatically. The device is split into two parts,
transmitter and receiver. It is designed to interface directly a
parallel output device to a modem.

Having incorporated this device in the acoustic modem
system the possibilities are endless in terms of data that may
be sent over long distances. A block diagram of the UART is

“shown in Fig. 2.1, as a transmitter with associated wave-

forms.

It so happens that General Instruments produce another
Integrated circuit that is able to interface directly with the
‘'UART'. This i.c. is General instruments 2376 Keyboard En-
coder. This device is a Read-Only Memory (ROM) that will

NUMBER OF BITS/
CHARACTER  ____ DATA TO BE SENT
A
SELECTJODD/EVEN PARITY SELECT—m—— DB DB DB DB DB DB DB DB
FORMAT NUMBER OF STOP BITS 8 7 6 L 3 2 1 Tx ingnA:gusmoas
No PARITY ' l ' l l 1 l J
CONTROL CONTROL BITS DATA BITS HOLDING REGISTER FTTRETROBE
DATA STROBE
STROBE "l HOLDING REGISTER BUFFER Fig. 2.1(a). UART
ig. 2. .
Transmitter block
diagram
T STEERING LOGIC
RECEIVER s FIF |__TRANSMITTER
BUFFER EMPTY
Lo
16X T TIMING TRANSMITTER SERIAL
CLOCK 1 GENERATOR SHIFT REGISTER OUTPUT
SHIFT
OUTPUT . 10
| e gl
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END OF
GENERATOR
LOGIC HARACTER
\
s ] | |
(b) UART Transmitter
TBMT
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| TIME
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Fig. 2.7. Circuit for

automatic

Send/Receive
encode all the characters on a standard "QWERTY"”

(typewriter) keyboard and produce an output in parallel g

ASCII along with a strobe pulse. Keyboards have become in- +16.8V

expensive now and some of them are already encoded using UL AE SR LA

the 2376 ROM. The Parallel output and strobe from such a }AT RELAY fRSE&LACES
keyboard may be used to directly load the AY-5-1013A © 70 SERD-

UART with ASCIl code and then send by FSK via the BOARD

modem to the distant terminal.

SIGNALS IN DC LEVELS

It is even possible to send and receive low frequency
signals, and d.c. may also be transmitted using Binary coded
data, since our UART may be loaded with any 8 bit parallel
data. From 8 bits of data we could resolve a quantity into
20 4+ 21 4 22 4 28 4+ 2% + 25 + 27 4+ 28 parts which decimally
speaking=1+2 +4 + 8 + 16 + 32 + 64 + 128 which
is equal to 255. The method used to convert a d.c. voltage
or a slowly changing signal to 8 bit binary is known as
Analogue-to-Digital conversion. A very useful integrated
circuit can be used to do just this. It is the Ferranti ZN425E.
This chip will accept an analogue signal and decode it into 8
bit parallel data. It will also work in the reverse mode con-
verting the digital data to an analogue signal.

56
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0" = RECEIVE
‘1" = TRANSMIT-

OV LINE

There is a worthwhile modification to the acoustic modem
to further improve its versatility. This is to do away with the
Send/Receive switch and arrange for remote Send/Receive
under the control of an external device. This modification is
outlined in Fig. 2.7. *
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A Rangeof

HM 307 SingleTrace DC-10MHz
Plus Built-in Component
Tester
Dual Trace DC-20MHz,
5mV/cm, Full X-Y, 30MHz
Trigger.Plus TV Trigger
Dual Trace DC-20MHz,
2mV/em, X-Y, 40MHz
Trigger. Plus SweepDelay
Dual Trace DC-50 MHz.
5mV/cm, X-Y, 7Z0MHz
Trigger Sweep Delay,
Plus Single Shot, Sweep
Delay and After Delay
Trigger
HMB812 Dual Trace asper HM512.
Plus Storage, Automatic
Storageand Variable
Persistence

HM312

HMmA412

HM512

580

1325

Prices UK List ex VAT

For FULL DETAILS and
DISTRIBUTOR LIST

Contact

Hameg Ltd,,

74-78 Collingdon St.,
Luton,
Beds.
LU1T 1RX.
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CAS10 WATCHES THE NEXT STEP
FORWARD IN TIME. ‘NEW LITHIUM
BATTERIES LASTING UP T0 5 YEARS

LATEST MODEL 830S-27B

Displays hours, minutes. seconds. date
AM/PM or Hrs, mins, secs Alpha day date
AM/PM  with automatic 28-30-31 day
calendar, 4 vyear battery, 1/10th sec
chronograph to 12 hrs with net. fap and 1st
and 2nd place times. 24 hour alarm,
stainless steel encased. mineral glass, water
resistant to 66ft. optional hourly chime

tacility. llustrated.
ony £26.95
81 03‘338 as above with 5 year battery, plated case. water

resistant to 66ft. 1/100th second chronograph 12 or 24 hour display.
24 hour alarm with chime facility £26 95

81 CS-33B as above two models with all stainless steel case.
Water resistant to 100ft, minera! glass. accuracy + 10 seconds per

month- ony £33.95
OTHER MODELS FROM THE
CASIO RANGE £9.95

F8C fime in 6 digits hour. mins, secs, with
date and day AM/PM display. three year
battery. lllustrated.

F200 similar to FBC with month and date
display. Stopwatch, 1/100th second net
and lap times, 1st, 2nd places only £14.95
9508328 hours. mins, secs. chrono £21.95
950S31B hours, mins, secs, chronp £21.95
95CS31B hours. mins, secs, chrono £28.95

ALL OTHER CASIO WATCHES P.OA.

SEIKO WATCHES CURRENT
MODELS minimum 25% discount

TERMS OF BUSINESS: pleass note all Casio products price in-
cludes VAT, P&P and insurance. Pleass send cheque/P.0. made
payable. B. Bamber Electronics. C.0.D. by phoning (0353) 860185.
Caliers welcome Tues Sat 9am Spm.

B. BAMBER ELECTRONICS

S
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CASIO POCKET AND CLOCK
CALCULATORS

AD2000 calculator with clock in hours, minutes, seconds. stopwatch,
calander alarm. also countdown alarm. 1 year battery life. £23.95

MELDDY 80 calculator with clock. Hours. minutes, seconds. calander.
stopwatch, alarm buzzer and musical alarm. 1 year battery life. £22.95

€082 executive desk calcufator, clock with multi function alarm.
Battery fife 1 year continuous. £18.95

FX80 scientilic 39 functions 8 digit 4000 hour battery lite. ~ £14.95

FX68 scientific card 39 functions with 500 hours battery life. £18.95

FX2600 ultra stim scientific 6+2 LCD 43 functions. latest model. non-
volatile memory £18.95

FX3200 ultra slim scientific 10 digit 43 functions, latest model, non
volatile memory £20.95

FX310 ultra slim scientific 6+2 LCO 50 functions. latest
model £16.95

FX510 ultra slim scientific 10 digit 50 functions, latest model. £18.95

CASIO SCIENTIFIC PROGRAMMABLES

FX501P Worlds first LCO pocket sized complete programmables. Uses
algebraic computer language. has 128 steps with 11 memories. Qp-
tional FA1 program adaptor available. Permits programs to be recorded
on standard tape cassette recorder and stored for re-entry when re-
quired. FA1 adaptor also contains a music switch which converts
calculator into musical synthesizer. Keys 1-8 contain pre-programming
for a full musical octave. Calculator has automatic power off atter 14
minutes non-use. With the program stored in 11 non-volatile registers.
Complete with wallet.

FX502P as above with 256 steps and 22 memories.

PRICES FX501P £52.95

FX502P
FA1 Adaptor

£72.95
£18.95

DEPT: P.E. 5 STATION ROAD LITTLEPORT CAMBS CB6 1QE

Performance from...

HAMEG

PERFORMANCE AND RELIABILITY

ARE THE SEALS FIRMLY STAMPED
ON THE COMPLETE HAMEG RANGE

AND IT IS A COMPLETE BANGE

o

[ cacoioscorermya SN e T

BUMPER 1980 CAT

A selection of items below from our 1980 catalogue. The products we
stock are by

EAGLE, WELLER, DRAPER, SPIRALUX, KNIPEX, SERVISOL
BARNARD'S & BABANY, NEWNES, JAYBEAM, VERD AND MANY
OTHERS.

SEND £1.35 and you will receive our catalogue plus five bi-monthly
shortform catalogues to keep you up to date with prices and special
offers. A FREE PACK OF BLOB BOARD COMES WITH THIS
MONTHS {SSUE.

EAGLE MAT780T electric fully automatic 6 section retractable car
aetial with built-in voitage sensor. Remote drive system makes fitting
easier. Aerial length 1.000mm. below wing 200mm, lead length
9,000mm. flexible drive link 700mm £16.95 + VAT

EAGLE 007 paging microphone, impedance 600 ohm or 50 Kohms,
sensitivity 2.25mV at 50 Kohms. Frequency response 300-9000H:
Desk or wall mounted £14.85 + VAT
EAGLE MULTIMETER £EM50 50.000 OPV OC voits: 0-1200 voits
AC voits' 0-1200 volts, OC current 0-6A. resistance 0-10 meg ohms

£19.95 + VAT
sq drive socker sess, 38 piece 9AF
bi-sq sockets, {1mm hexagon sockets."8 B A. hexagon
Bekets and 6 accessories 12755 ¥l

PIRALUX metric nut spinner sets. Contains 8 nut spinners 4, 4.5, 5,
9%5,.6. 7. 8. 9. 10mm. Packeted in plastic wallet ﬂf(’
£7.35

WELLER TCP3 T0MT—34~vobt-sasies—3=wire JUWET umits. For applica-
tion requiring earthed tip. Also PU3D power umits
TCP3 £13.84 + VAT
PU3D £24.12 + VAT

DRAPER SUPE
h

WELLER INSTANT HEAT GUNS model no 81000  £13.21 + VAT
WELLER CORDLESS modsl no WC100 £2547 + VAT
SUPA servisol switch cleaner £0.72 + VAT
MARYPLASS storage boxes SP2 draw pack { i

1x 600, 2%201. 5x 10} interlocking storage boxes
Per Pack £4.40 + VAT

JAYBEAM ‘Stereobeam’ VHF/FM antennas model SBM2 lolded dipole
and reflector with universal mast clamp. Full range ex stock£8.00 +
VAT

TERMS OF BUSINESS: CHEQUE OR P.O. WITH DRDER. REMEMBER PLEASE ADD
15% VAT FOR ABOVE GODOS.

CARRIAGE: PACKING AND CARRIAGE CHARGES FOR ORDERS UNOER £5.00
NETT INVOICE VALUE 75¢

ORDERS OVER £5.00 BUT LESS THAN £20.00 50p
QRQERS OF £20.00 CARRIAGE PAID.
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WAH-WAH PEDAL

ANY guitarists will be familiar with
the Wah-Wah pedal, but many of the
available makes or published designs are
often unsatisfactory—especially for
professional use. As a guitarist, 1 have
found that some units have a very small or
uneven range, whereas others are too
harsh—often with annoying ‘clicks’, which
give a scratchy sound, which totally spoils
higher notes. Even commercially available
units have disadvantages—notably in
background noise, changing in volume as
the pedal is moved, and. of course, price.
So. with these problems in mind, it was
decided to sit down to design a really high-
quality unit, delicately balanced between
the harsh and smooth sounds. This circuit
produces a subtle but effective sound, per-
fect for guitars or other electric instru-
ments, and may be used as a treble
booster.

A selection of readers’
original circuit ideas. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.

Why not submit your
idea? Any idea published
will be awarded payment
according to its merits.

Articles submitted for
publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols.
Diagrams should be on
separafe sheets, not in-
serted in the text.

Each idea submitted
must be accompanied by
a declaration to the effect
that it is the original work
of the undersigned, and

that it has not been
accepted for publication
elsewhere.

—
T
—_
SKt ct R9 1-
INPUT V'*-l I"W ook
o 200 P
BC107 V[ lourrur
cé Sn
R1 R3 RS R10
éms §33k 470 Eﬂk
VR1
50k

This unit is best built as a pedal. One of
the jack sockets (usually the input) should
be replaced with a switched socket to con-
nect the negative supply when a plug is in-
serted. A foot-switch should be fitted to
by-pass the circuit. The value of the poten-
tiometer depends on the swing of the pedal.
but it should be made to give a swing from
0 1o 50k.

The unit is simple to construct and gives

a really superb sound-—especially if used

with the recently published ‘phaser’. A
really worthwhile project.

Richard Fuller,

Much Hadham,

Herts.

Practical Electronics
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TR

HE temperature controller described

was designed for propagator heaters
rated up to 200 watts, but can be used in
many applications where good control is
required. The stability is typically within
0-5°C of the set point and the temperature
range is approximately 10 to 40°C.

For safety considerations, the tem-
perature sensor is electrically isolated from
the mains side of the controller and con-
nected to earth. This means that if the
device itself becomes damaged in any way.
there would be no danger.

A National Semiconductor LX5700H
integrated circuit temperature transducer
is used as the sensor. This has an
operational amplifier fabricated on the
same chip and gives an output directly
proportional to degrees Kelvin at
10mV/°K. (Note: °K = °C + 273.2)

The output is compared with a stable
reference voltage by means of the differen-
tial amplifier 1Cl. Potentiometer VRI
determines this reference voltage which
thus sets the operating temperature of the
controller.

If necessary. the lower and upper limits’

can be extended by altering R1 and R2
respectively. However. one should have in
mind that the maximum permissible tem
perature is restricted by the operating tem-
perature range of the sensor which is —85
to +125°C for the one used. The output
from 1C1 is applied via TR to the uni-
junction transistor (TR2) firing and triac
switching circuit to provide full-wave,
phase-controlled a.c. power to the load.

The 2.7V Zener diode D2 in series with
the 10k base resistance is included to en-
sure TR1 can switch hard off even if the
output voltage swing from ICI does not
fully approach the supply voltage.

The pulse transformer T1 provides
isolation for the triggering pulses and the
supply to the unijunction trigger circuit is
isolated from the mains with transformer
T2. This supply is then rectified and clam-
ped to 20 volts by the Zener diode D4. The
Zener diode D1 and associated capacitor
C1 provides a 6-2V smoothed d.c. supply
for the preceding circuitry. As the
reference voltage is taken off this supply

200 WATT TEMPERATURE CONTROLLER

D! should preferably be a temperature
compensated Zener such as a Mullard
IN821 or RS 283-097.

The mains filter is provided to suppress
radio frequency interference caused by
triac switching. It should be mentioned
that as the triac is rated at 8A it is only
necessary to increase the rating of the filter
to improve the maximum power capability
of the controller (e.g. RS 238-435 for 2A
or 238-390 for 5A load). However, if used
at maximum power, the triac must be
mounted on a heat sink having a thermal
dissipation of 4° C/W (e.g. RS 4014.497),
Alternatively, as the tab is electrically
isolated, it may be fixed directly to the
chassis for heat dissipation.

The sensor itself can be made into the
form of a probe by insulating with sleeving
and encapsulating with silicon rubber com-
pound or expoxy resin.

D. Wedlake.
University College,
Newport Rd.,
Cardiff,

CF2 ITA.

SUPPRESSION FILTER
(RS5.238-407]

6ke RS Z38-L0nl = s Fs1
12w 12 r T T =) B
| T | !
| | i 1
(RS.262-163 ) ! \Q.QSJ I | i I|
2 REC 1 I ! i (o g
1A ' == : | i ] el
eI HIR i
3 R8 ! il [
1k I ] | I
| | Ly 4 MBS e
:L L, CRSY I . L 1 sib
1¢1 200 TR1-800-8 A ——= = S
LX TR2
5700H 2N2646 R9
33
4L
rT=1
1 O |
| |
% NG00 n I ¢ Jouteur
7 o) {R'5.196-369 | —t— ,
| JHEATER
O O)  12-LwasLiMAPLINI 7% | |
O +—0 |
4 SR
(CASE)
LX5700H

SIMPLE GUITARTREMOLO

It is important to house the unit in a
light-proof box.

ROM switch-on, C1 starts to charge

via R1, R2, and VR1 (VR determines
the rate of charge/discharge and therefore
the frequency of operation). When CI
reaches § of the supply voltage, pin 7
switches to the low state, C| then dis-
charges through pin 7, via R2, VR1. Dis-
charge stops when the voltage across C.
decreases to 1 of the supply, this activates
the trigger (pin 2) and the cycle starts
again.

The output from pin 3 is used to drive
the le.d. via a 470 ohm resistor. The light
from this varies the resistance bf R4 which
via C3 and VR2, short-circuits the line and
consequently attentuates the signal, VR2
controls the depth of attentuation.

March 1980

Although the output from the 555 is a
square-wave this is not really noticeable
except at low frequencies, which are not
normally used for this application anyway.

R1

10k 3 3
R (9]
1k

555
6 12
VRI '—]

10k

o

A.R. Curtis,
Bedhampton,
Hants.
+9v
o

59



HEXADECIMAL DISPLAY
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HIS four-digit display is capable of dis-

playing the letters A—F as well as the
digits 0-9, making it ideal for use with
microprocessors, in the monitoring of ad-
dress buses for example. However, it may
be used in frequency meters, clocks, etc.,
although using 7447s would be easier in
these latter cases. It is designed to act as a
direct drive display, but may be used as a
multiplexed display by applying the inputs
directly to IC8 and the display drivers,

leaving out ICs 1-7.
ICIb. VRI.

and C! form an oscillator

which clocks the two-stage counter 1C4.

60

The outputs are decoded by ICS5 to mul-
tiplex the display. IC la, IC2, and IC3a—
reset the two flip-flops; S| controls at
which point in the count they reset. It is
therefore possible to alter the number of
operating digits in the display.

ICs 6 and 7 are multiplexers, controlled

by 1C4, which sequentially feed each of the
four four-bit binary data inputs through to
the decoder IC8. The sixteen outputs are
fed to a diode matrix.

The seven diode matrix outputs are fed

through
resistors to a common anode display (4 x

invertors

and current-limiting

FND507, 2 x DL727, etc., etc.). Non-
l.e.d. displays may be used. provided that
suitable display drivers are used, and that
no more than 16mA are required per seg-
ment. The gates IC5a-d will source
800uA to operate the display drivers. The
decimal points may be separately driven,
if they are required. L.c.d. displays should
not be used.
R. G. Stubbs.
Dartford,
Kent.

Practical Electronics
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ST ERED

A hi-fi stereo amplifier producing 30W r.m.s. per channel
and employing a new high quality hybrid power amplifier IC
for ease of construction.

This design has switchable active filters for scratch and
rumble giving 12dB per octave roll off. The filters are
switched completely out of circuit when not in use to obtain
excellent noise figures. The amplifier also has a tone defeat
facility which switches the tone control network out of cir-
cuit. Other facilities are; inputs for phono, aux, tuner, tape
and a mono/stereo switch.

This unusual design enables a number of mode! locomotives
to be individually controlled on one interconnected layout.
Construction for a four channel controller will be described in
detail but it is possible to extend the unit up to ten channels.

PRACTICAL

E >TRONICS

OUR APRII. ISSUE WILL BE ON SAI.E ER[DAY MARCH 14

A complete kit of parts will be available.

To enable a hi-fi system to be put together at an excep-
tional price we have also been able to arrange a special
offer on a pair of Videotone GB3 bookshelf speakers.

This special offer is available on an individual basis to
all readers.

The GB3 speakers are an improved version of the
Videotone Minimax 2 which has been highly acclaimed by
the hi-fi press over the past five years and has been
favourably compared with monitor speakers.




EAFNESS is one of the most disabling afflictions

amongst the elderly. While not life endangering this
condition causes considerable hardship and places many
restrictions upon the sufferer. These mainly elderly people
tend to miss vital parts of a conversation, misunderstanding
the simplest of messages resulting in them being regarded
as slow witted and dull. The effort of repeating a casual
remark three or four times is enough to deter most of us
from even attempting to hold a conversation with anyone
who is 'hard of hearing’. The result is that the deaf often
become isolated and ignored. Whereas the blind receive
sympathy all too often the deaf receive nothing but con-
tempt and irritation.

HEARING AIDS
The electronic design and construction of hearing aids is

no problem in the age of microelectronics. However, con-
ventional hearing aids while having the advantage of
cosmetic concealment and portability are often inadequate

when conversation rather than the stereotyped responses .

of everyday life is required. It is the striving for cosmetic ac-
ceptability (very important if they are to be worn and not re-
jected in embarrassment) which renders these hearing aids
acoustically rather than electronically poor.

Moulded earpieces may be worn comfortably and
inconspicuously, but are poor at reproducing the lower
frequencies because of their size. The sound from such
earpieces is of necessity distorfed and may cause problems
even for those of us with normal hearing.

The other acoustic/electronic interface is the microphone.
Here again size may be the problem in the behind the ear
type of hearing aid where the size of the sound receiving sur-
face is limited. This restriction causes low sensitivity and dis-
tortion. The pocket type of hearing aid is less attractive to
the wearer because of the unsightly cord leading to the ear,
but it can incorporate a reasonably sized microphone with
minimal distortion. The disadvantage of this type of aid is
that it is usually hidden in the clothing and is liable to pick up
the rustle of the fabric as the wearer moves.

in order to hold a conversation with a relatively deaf per-
son, a device with better acoustic rather than electronic
properties than the conventional hearing aid would be of
use. A circuit was therefore built which would amplify a

JM Watt M.B.Ch.B.

signal from a microphone and supply a pair of earphones. In
fact the results obtained using a cheap crystal microphone
insert, and a pair of inexpensive headphones was quite
encouraging, and the prototype unit is now in daily service
being preferred by the patient to her NHS hearing aid for
one-to-one conversation, and watching television.

THE CIRCUIT

The input from a high impedance microphone is fed to IC1
through C1. The 741 i.c. functions as a high gain pre-
amplifier driving the push pull output stage. The gain
obtained by the 741 may be varied by changing the value of
R5, the gain increasing as the resistance is increased. Base
bias for the output transistors is provided by the R3, R4, D1,
network, the forward voltage across D1 separating the
bases sufficiently to reduce crossover distortion.

The circuit diagram in Fig. 1 shows this simple un-
sophisticated device which is easily constructed by most
people in a very short time, and costs little more than £1 (the
microphone and earphones, may be bought for about £5).

[ COMPONENTS .
Resistors
R1 33k
R2 33k
R3 10k
R4 10k
R5 180k
All $W carbon 10%
Capacitors
C1 0-33u
G2 100 16V electrolytic
Semiconductors
D1 1N 4002
TR1 BC 142
TR2 BC 143
IC1 741
Miscellaneous
0-1in Veroboard. Stereo jackplug socket. PP7 battery.
33mm jack plug and socket. Microphone (crystal insert is
sufficient). Light coax, cable. Headphones J
t_ b

Practical Electronics March 1980
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Fig. 1. Circuit of Conversation Aid

A Veroboard layout is presented in Fig. 2, the output of
the mono amplifier being supplied to the headphones.

The whole unit including a PP7 battery was housed in a
plastic box 5in x 2-5in x 2-5in and the microphone was
attached using light weight coaxial cable, and a 33mm jack
plug and socket.

APPLICATION

Cheap and simple electronics can play a useful role in
alleviating the problems of deafness once the idea of
miniturisation is abandoned. Concealed hearing aids are a
great benefit to the deaf, but they have their limitations. The

15 20
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Fig. 2. Veroboard Layout

device described will not help the truly ‘stone deaf’, but may
do much’ to retain or restore the domestic harmony and
social life of the ‘hard of hearing'. *

[ Govmdown |

Waveform And Function Generators (mini) Feb. 19-21. National
Microprocessor and Electronics Centre. London (close to Tower of
London). All mini-exhibitions held at this centre run concurrently with
a permanent exhibition of electronics. L1

BEX Feb. 20-21. Pavilion Bournemouth. K

IEA/Electrex Feb. 25-29. National Exhibition Centre, Birmingham. I
Wire Preparation (mini) Mar. 4-6. National Microprocessor and Elec-
tronics Centre, London. L1

Keyboards And Switches (mini) Mar. 18-20. National Microprocessor
and Electronics Centre, London. L1

Viewdata March 26-28. Wembley Conference Centre, London. O
Computer-Aided Design (conference & exhibition) March 31-April 2.
Metropole, Brighton. Details: CAD 80/0483-31261

Small ATE April 1-3. National Microprocessor and Electronics Centre,
London. L1

Applying Microprocessors April 8-10. National Microprocessors and
Electronics Centre, London. L1

Seminex April 14-18. Dept. Physics, Imperial College, London. H1
Communications 80 April 14-18. National Exhibition Centre. I
Calibration April 15-17. National Microprocessor and Electronics Cen-
tre, London. E1

Welsh Amateur Mobile Rally April 20. Memorial Hall. C

Electronic Test & Measuring Information April 22-24, Wythenshaw
Forum, Manchester. T

International Conference On The Electronic Office April 22-25. Lon-
don Penta Hotel. Organised principally by the Institute of Electronics
& Radio Engineers. 99 Gower St., London WC1E 6AZ

North Midlands Mobile Rally April 27. Drayton Manor Park,
Tamworth, Staffs. Details: Norman Gutteridge, 68 Max Rd., Quinton,
Birmingham.

All-Electronics Show April 29-May 1. Grosvenor House, London. E
The Mersey Micro Show April 30-May 2. Adelphi Hotel, Liverpool. O
Compec Europe May 6-8. Centre International Rogier, Brussels. L

Practical Electronics ~ March 1980

Great British Electronics Bazaar June 20-22. Alexandra Palace. E

Intel Fair June 24. Wembley Conference Centre, London. U.

Tempcon July 1-3. Wembley Conference Centre. Exhibition devoted to
temperature control & measurement. T

Transducer July 1-3. Wembley Conference Centre. T

Microsoftware (symposium) July 7-10. University of Sussex. S1

The 1980 Microcomputer Show July 10-12. Royal Lancaster Hotel,
London. O

Avionics (symposium) Sept. University of Surrey. S1

Harrogate International Festival of Sound Aug. 16-19 (18 & 19 trade).
The Exhibition Centre + hotels. X

E Evan Steadman, 34-36 High st., Saffron Walden, Essex. £ 0799
22612

C Barry College of F.E. Radio Society. College of Further Educa-
tion, Colcot Rd, Barry, S. Glam, CF6 8YJ.

H1 Seminex Ltd., 79 High st., Tunbridge Wells, Kent. TN1 1XZ. ¢
0892 39664/5

I Industrial Trade Fairs, Radcliffe Ho., Blenheim Court, Solihull, W.
Midlands B91 2BG. § 021-705 6707

K Douglas Temple Studios, 1046 Old Christchurch Rd., Bour-
nemouth, Dorset BHI 1LR. £ 020 20533

L [liffe Promotion, Dorset Ho., Stamford St., London SEI 9LU. ¢
01-261 8437/8

O Online Conferences, Cleveland Rd., Uxbridge, Middx. UB8 2DD.
¢ 089539262

T Trident International Exhibition, Abbey Mead Ho., 23a Plymouth
Rd., Tavistock. Devon PL19 8AU. £ 0822 4671

U Brian Crank Associates, 58 London Rd., Southborough, Kent. §
0892-31812 38414

X  Exhibition & Conference Services, Claremont Ho., Victoria Ave.,

Harrogate, Yorks. £ 0423-62677

L1. P. Smith, London World Trade Centre, Europe House, London E1
9AA. ¢ 01-488 2400

S1 Society of Electronic & Radio Technicians, 57-61 Newington
Causeway, London SE1 6BL. £ 01-403 2351
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NOISE ELIMINATOR

Pioneer of Japan has filed a British pa-
tent application (No. 2 020 131, dating
back to March 1978 under the new laws)
which describes an interesting idea for re-
jecting unwanted noise from audio circuits.
The invention is directed primarily at car
stereo systems but could have wider ap-
plications.

In a car system the cassette deck or radio
receiver sections are coupled to the am-
plifier section by screened leads, but noise
from the ignition, windscreen wipers and
switches can still breakthrough and pollute
the reproduced programme signal.
Moreover if power supply current for the
amplifier also flows in the screens, any rip-
ple in the power supply will superimpose on
the audio signal. These problems are es-
pecially noticeable with modern car
systems, which are of very high amplifica-
tion power and aim at true high fidelity. In-
terference can be rejected by the use of a
transformer or photo coupler ahead of the
amplifier, but the additional components
are expensive if distortion or band limiting
is to be avoided. Pioneer now claim that a
differential amplifier system is the solution.

Copies of Patents can be obtained from :

the Patent Office Sales, St. Mary Cray, Orpington, Kent

As shown in figures 1 and 2, audio
source A (tape deck or radio receiver) feeds
amplifier B via a pair of differential am-

FIG. 1
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Price 95p each

plifiers. The first differential amp (for the left
channel) is based on transistors Q1, Q2
with their emitters connected commonly
through load resistors R1, R2. A constant
current source transistor Q5 is collector
coupled to the emitters of Q1 and Q2. The
second diff amp (for the right channel) is
similar i.e. transistors Q3, Q4, load resistors
R3, R4 and transistor Q6 (Fig. 2).

If a noise voltage e, is induced between
the terminals E;,, E2 this voltage is directly
applied to common input E;, and common
terminal E2. So noise e, is applied to the
bases of transistors Q1, Q3. Audio signal e;,
on which the noise voltage e, is superim-
posed is applied to the input terminals L,
and R;,,, so a corresponding signal is applied
to the bases of transistors Q1, Q4. A dif-
ferential signal appears at the outputs L,
and R, of the diff amps. This signal exactly
corresponds to the audio signal output from
the source A. So there is no trace of noise
€, at the output terminals L, E2, and Rg,,.
Hence the amplifier B produces a noise-free
signal.

Pioneer point out that because the circuit
does not rely on a bulky transformer or
photocoupler it can be reduced to i.c. chip
form and mass produced at low cost and of
very compact size.

ANTI-SOUND

The concept of anti-sound is not new.
For years engineers have been working
towards a system which mimics ambient
noise, but in anti-phase, so that the net
result is silence. The Munich company
Messerschmitt-Bolkow-Blohm GmbH
already has several patents on inventions in
this field and is now applying for protection
on an interesting idea intended to over-
come one of the major problems to date.
This is non-linearity between the noise sen-
sor and the anti-noise generator. UK patent
application no. 2 019 695 (filed under the
new laws and dating back, hopefully not
significantly, to 1 April 1978), offers
lengthy mathematical back up for
Messerschmitt’s claim to success with an
apparently novel approach. This involves
the integration of both the sound sensor
and sound generator into a single unit.

Figure 1 shows a combined sen-
sor/generator with a thin walled diaphragm

1 which seals air space 3 in a housing 2. A
capacitive distance measuring device 4
determines the time characteristics of the
deflection of the diaphragm caused by
arriving sound. A signal derived according
to the maths in the patent is transmitted to
a control 5 which applies a voltage propor-
tional to the deflection signal to a grid elec-
trode 6 beneath the diaphragm. The
diaphragm generates appropriate sound
waves to interfere with those which it

FIG. 1 L )
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senses, thereby reducing the ambient
sound level in the immediate vicinity.

Figure 2 shows a slightly different com-
bined unit, with a rigid plate diaphragm 11
buckled into housing 12 to seal a vacuum
13. A control force is derived from an ac-
celerometer 14 and applied to the
diaphragm 11 via control circuit 15 for a
magnet and moving coil arrangement 16.
The diaphragm is thus again driven to
transmit sound waves which interfere with
those which it senses.

FIG. 2

6 4 {l

L
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£11-95

including V.AT Postage and Packing

For some time now we have been on the
lookout for a well presented ladies digital watch
that would make a good offer. The problem with
most inexpensive ladies watches is that the case
design is often ugly, bulky, flashy or a combination
of all three. However, when this particular ladies
watch appeared in the office and girls from other
magazines in the building started asking for them
we knew we had a winner.

The watch is a straightforward design with a
built-in light. It displays time, date and seconds
with a four-year calendar, is |.c.d. and has no extra
gimmicks. It comes in a stainless or gilt case with
matching fully adjustable bracelet and has a black
face surrounding the display. Above all, it is neat
and good looking for everyday use.

The twenty or so watches now in use by various
staff, their wives or daughters, have proved com-
pletely reliable over the past three months; each
watch comes with a year's guarantee. In short a
nice, no nonsense watch at an excellent price.
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To: Videotime Products (PE Ladies Watch Offer), 56
Queens Rd., Basingstoke, Hants. RG21 1RER. Tel. *

g (0256) 56417 & 26620 (offer limited to UK and Eire
gtﬂ only) ﬂ
'S Mail order only
IE Please send me Stainless l
|': Gilt finish
ig Ladies watch/es at £11.95 each
Ia
£
e
5 o
s
i 8
2
5
ie
g Please allow 28 days for delivery E
ﬁ OFFER CLOSES FRIDAY, APRIL 11th 1980 I
°
2
Q
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g G (o LT T T T e P o T T e pr e o 3
; ............................................................... i
§ ............................................................... i

From: Videotime Products (PE Ladies Watch Offer), B
56 Queens Rd., Basingstoke, Hants. RG21 1RER.
Tel. (0256) 56417 & 26620 i
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SONCEWATCH

FRANK W. HYDE

INDIA AND HER SATELLITES

Since the first satellite coverage of India,
when a geostationary craft was moved to a
position to serve for a trial period, plans were
finalised for the future of the continent’s own
system. The geostationary craft was the ATS-
6 and was used to test the use of television
educational methods. This craft was moved
back to its position about a year later and
proceeded with its normal tasks.

India has now leased one quarter of an
Intelsat 4A transponder which has been
operating with the first of the Insat ground sta-
tions. Testing of the first domestic link, bet-
ween Madras and Delhi began operation in
August 1979 and completed its task in
November. Another experiment aboard the
Ariane as a passenger payload, is an Indian
built two transponder experimental satellite
which is due for launching in 1980.

In addition to the transponder India has
built two scientific satellites. These were
launched by Russia.

At the present time the finalising of the
design of a remote sensing satellite for dealing
with natural resources to be launched in the
1983-1984 period in a polar orbit, is in
progress.

COVERAGE AND CONTROL

The whole continent including remote
islands, Andamans and Nicobar, will be
covered with levels of ground facility. These
are large earth stations with two 14.6m anten-
nae, medium stations with one 14-6m antenna
and remote area terminals. In addition to these
principle stations there will be more than 100
meteorological platforms for data collection
and six mobile ground stations. There will also
be a number, not defined, of low cost ground
stations which will be used for direct television
coverage.

The Master Control Facility will be at
Hassan in Southern India, a Network Control

Facility will be at New Delhi and the third ma-

jor facility will be the Meteorological Data
Utilisation Centre also at Delhi.

The Master Control Facility will provide
orbit raising as well as in-orbit control. It is ex-
pected that this will be completed by October
1980. The Metecrological Facility will be
completed before first launch.

Insat 1-A is expected to reach full utilis-
ation by mid 1982. Insat 1-B will be launched
in the second half of 1982.

Insat is a joint venture of the nation’s Space
Department, Posts and Telegraph Department
of the Ministry of Communications, Indian
Meteorological Department of the Minsitry of
Tourism and Civil Aviation, and Door-
darsham, the Television section of the
Ministry of Information and Broadcasting.

The Space Department is the responsible
body for establishment of the space facilities.
The Post and Telegraph Department is
responsible for the telecommunications
ground system and for the utilisation of the
ground systems whilst the Meteorological
Department is responsible for similar facilities
in regard to meteorology.

LAUNCH OF INSAT 1-A and 1-B

Insat is designed so that it may be launched
either by shuttle or by the NASA/McDonnel
Douglas Delta 3910 expendable booster.
India’s agreement with NASA provides for a
Delta back-up option should a shuttle slot not
be available. In either case a McDonnel
Douglas payload assist module will be used to
boost the satellite from a low earth orbit to the
geostationary orbit. One of the Satellites will
be at final orbit longitude 74°E and the other
at longitude 94°E.

The satellites will have twelve transponders
for telecommunications and two for television
and radio direct broadcasting. The telecom-
munications transponders will receive ground
signals at 5935-6425MHz. and transmit on
down link frequencies of 3710-4200MHz. The
minimum output will be 32 dbw equivalent
isotropic radiated power after seven years in
orbit.

The television transponders will receive at
5855-5935MHz. and will transmit at 2555-
2635MHz. They are designed to have a final
life output of 42 dbw. All the transponders will
have a bandwidth of 36MHz.

The telecommunications transponders will
provide 6,000 channels interconnecting a
network of 35 fixed and mobile earth stations
of various sizes and capacities. Conventional
systems will be used in heavily populated
areas but in remote or sparsely populated
areas small receiver aerials only will be em-
ployed. The low cost receiving aerials will be
between three and four metres in diameter.
Disaster warnings and ordinary radio
programmes could be given in this direct
broadcast network.

RADIOMETER

The satellites will carry a high resolution
radiometer which will make available at two
hourly intervals visible and infra red images of
the whole Earth. The visible images 0-55-0-75
micrometres will have a resolution of 2-5km
and the infra red 10-5-12.5 micrometres a
resolution of 11km.

The other facilities are 100 unattended land

and sea based data collection platforms. These
will transmit meteorological data, hydrological
and oceanographic data to the Delhi centre.
Radiometric data will be down linked on a dis-
crete channel at 4034.55MHz. Collection
platform data will have a 200kHz bandwidth
at 4038. 1MHz. The up-link for this data will
be 402-75MHz.

Observations of weather systems will in-
clude cyclones, sea surface and cloud top tem-
peratures, water bodies, snow and other
terrain changes which will include areas adja-
cent to India. Thus the close watch of
cyclones will enable forcasts up to 12-24
hours in advance of other available methods.
This will advance warning times by the direct
broadcast system.

The snow coverage facilities are expected to
assist the regulation of reservoirs for irriga-
tion, irrigations control and flood control. The
sea surface temperature is expected to make it
possible to make earlier forecasts of the onset
of monsoon periods. In fact there are all the
facilities for the Indian continent to control the
utilisation of its own natural resources and
agriculture.

The meteorological information will be
transmitted in real time from the Delhi Earth
Station to the New Delhi Data Centre over a
microwave link. The New Delhi Centre will
analyse process and store data from the plat-
forms and transmit processed images over
telecommunications lines to the forecasting
offices of the Meteorological Centre.

THE EARTH STATIONS

Five of the stations will have very high gain
facilities of the order of 31 db/°K. These will
be located at the main switching centres of the
National Communications system. They will
provide remote area communications and an
up-link for feeding the ordinary television
networks. They will also provide the telephone
trunk service. All but the station at Shillong
will have two antennae so that there can be
simultaneous links with Insat 1-A and 1-B.

Twelve medium sized stations will be erec-
ted at Leh and Jullunder in the north of India,
Lucknow, Patna, Bhubaneshwar, Ahmedabad
and Jaipur in the centre, Hyderabad and
Ernakulam in the south, the Laccadive Islands
in the Southwest and the Andaman and
Nicobar Islands in the southeast. These will
provide trunk telephone service and Television
up-link feed. The gain of these stations will be
27-5 db/°K.

Twelve remote area terminals with a gain of
49:7 db/°K will be used for the telephone ser-
vice only. These will be at Srinagar in the
north, Arunachal Pradesh, Nagaland, Imphal,
Mizoram, Agartala and Gangtok (Sikkim) in
the north east, Bujand Johpur in the west, Goa
and Pondicherry in the south and Minicoy
south of the Laccadives, in the southwest.

Six mobile terminals are also to be included
in the system. Four of them will be stations
which are transportable having gains of 19-7
db/°K. The remaining two will be emergency
stations which can be airlifted or moved on
jeeplike vehicles. These will be capable of
providing both telephone and television uplink
feed service. All the high frequency (4-6 GHz)
earth stations will be linked via the control
centre at New Delhi.
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THE SATELLITES

The satellites will use three axis stabilisation
with a precision momentum bias attitude con-
trol system. Two off-axis momentum wheels
will be used in the primary mode and a single
pitch and yaw wheel. Two-axis infrared earth
sensors and a digital sun sensor provide at-
titude reference. Spacecraft thrusters will fire
to unload the wheels.

The antennae reflectors will be deployed
when the satellite is in orbit. The circular
reflector 1-4 metres in diameter will be used
for all the 6-GHz up link reception. Down link
will use half of the 4-GHz channels. This
reflector will use dual band horns for transmit
and receive.

A 1.5 x 1.6 metre reflector at the opposite
end of the satellite will transmit the remaining
4GHz channels and also the 2-5GHz down
link signals. Thé antennae produce circular
beams but are so designed that the edges limit
the flux outside the territory of India. Four
printed circuit crossed dipole antennae will be
mounted on the earth viewing face of the
satellite for the reception of UHF signals from
the data collection platforms.

The satellite will weigh 1,2791bs when in
geostationary orbit. The overall dimensions,
when all the arrays, antennae. and solar
sail are extended. will be 5-8 x 1-4 x 17.9
metres.

The solar sail, to counteract the effect of the -

solar wind on the asymmetrical solar array, is
a ten foot high conical array.

POWER ARRAY

The solar power array is made up of five
panels arranged with a vacant panel area to
allow a clear view for the meteorological sen-
sor. The array is 11-5 sq metres and designed
to produce 900W at the end of the
spacecraft’s seven year life design.

A boost motor for control at apogee uses
liquid propellant. This together with the solar
sail and the microprocessor control system are
innovations not in operation in any earlier
design.

MICRO
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The hardware and software exchange point for PE computer projects

SECRET POLLING

Here is a suggestion for a “‘secret” key polling
subroutine on the UK 101, sent in by J. M.
Leach of Deal, Kent.

100 POKE 11,0 : POKE 12,253 :
X=USR (X) ; A=PEEK (531)
: RETURN

Now try
10 GOSUB 100 : PRINT CHRS
(A) ; GOTO 10

The routine described will return any single
character from the keyboard without the need
to press the RETURN key. This is useful in
computer games. However, we should point
out that this routine will wair until a key is
pressed before commencing execution.

The method suggested in PE November
1979, on page 30, whereby the keyboard buf-
fer address (57088) is POK Ed with the appro-
priate Row number, and the PEEKed for the
expected Column number, has one major ad-
vantage. With this method, the machine will
sweep past the statement and ignore it if no
key is pressed. The more dynamic, or real-
time games need this feature, so that if there is
no operator response, the machine will con-
tinue to animate the screen graphics.

When the latter is used, Control C must
first be disabled by POKEing 530, 1. Use the
keyboard matrix diagram of page 14 in the
Compukit Manual for Row and Column num-
bers. You will soon discover the relative merits
of these two methods.

101 USERS’ GROUP
Sir—Having read your magazine for some.
years now | have always been interested in
your many and varied projects. In the last
few months | have followed with great in-
terest your series on the Compukit UK1017.
! own one of these and it was very reassur-
ing to see a magazine of your standing
devoting so much space to this item.
Recently | have started a user group for
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the UK1071 and all the members have at
some time read the series. For this reason,
when | decided to expand the club, |
thought it wise to contact you.

The group serves as a clearing house for
programs as well as providing useful hints
on construction and most other aspects of
the 101. We hope to be able to produce a
newsletter in the very near future, and
perhaps a cassette or two of the most pop-
ular programs.

Adrian Waters,
101 Users Group.

For further information, contact: Mr.
Waters, Cadover. 117 Haynes Rd.,
Hornchurch, Essex.

DODGEY DIMENSIONS

Sir—I have buiit the UK101 and consider it
to be superb value. However, recently | dis-
covered a bug in my machine. If during a
program | DIMension a string array with the
first subscript having one of the following
values: 1,3,4,6,7,9, 10, etc., the machine
hangs up when the program has been run,
followed by ?FRE(0). When reset, Warm
Start ?FRE(0) gives O T"ERROR.

eg.

10 DIM A$(3)
RUN
?FRE(0) ...
Warm Start
?FRE(0) 0 T ERROR

hangs up

10 DIM AS$ (5, 3)
RUN
?FRE(0) 7302
OK

Not dimensioning means the machine
defaults to 10 and is therefore expensive on
memory. My solution at the moment is to
DIM at the next highest acceptable num-
ber. This results in a loss of memory. All
other statements perform normally. | would
appreciate any advice on this problem.

Our Compukit does the same. Does anyone
have a solution to this?

REACTION TO UFOs

Two CHAMP Programs have been submit-
ted by Peter Davies of Birmingham.

The first program is a “Reaction Timer”
which records the time between a signal on
the display and the microprocessor being
interrupted by one of the keys on the
keyboard being pressed. The program first
clears RAM register O which is used to
store the display data. The index registers
are cleared and stored with data for the
subsequent delay. A delay of approximately
10 seconds follows, after which, eights are
displayed to signal the user to press one of
the keys. After a delay of approximately ten
milliseconds a three digit counter is
incremented. The counter is continually in-
cremented every ten milliseconds until the
microprocessor is interrupted.

When an interrupt occurs the contents of
the three digit counter are converted to
7-segment code using the subroutine in
CHOMP, LOKY. The code is then con-
tinually displayed until the reset button is
pressed.

Since there is a three digit counter, times
between 10 milliseconds and 4.44 seconds
are recorded. If a key is pressed before the
first delay has run out, the display will show
000 making it very difficult to cheat. Also
after 4-44 seconds the display will show
000 to prevent the counter from starting
again.

Reartion Timer

Address  Data Mnemoie

200 b2 Jur 2
1 05 a3
2 co KCp
3 4 JLN 7 Interrnnt Vector
L 1NN ha
5 22 FIM ©
6 00 00
7 2 SRC ° Clears KAM
4 FC cLB rexister O
9 kY] Wiy
A l 152 o
B c7 07
@ 2¢ FIM C
D (<] oc Clears registers
E 2% FIM E For counter
F o0 00

210 20 FIM ©
1 [¢e] 00 loads repistere
2 22 FIM 2 For ielay
k3 00 o
i 24 FI¥ &
5 AR AR
3 0 152 ¢ |
7 16 16
& 7 551 | 10 second
9 16 16 | Arlay
A e T2 152 0 |
B 16 1€ |
® 73 150
D hig hl4 |
E 7 152 4|
F 14 1"
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o | 4 CLEAR
0 = ,L.fﬁ; Diaplays eigh-‘ts, 5 FOR Z = 1 TO 30 : PRINT :
_25 gg ) sgg o on rcreen. NEXT
4 £ WR1 10 A=53248:C = 54240
I ® s 15 FORI=1TO 1024
? o e 20 Al = A+1: A2 =A+2:A3 =
229 % 5| st tor ten , A+3:Ad=A+4
5w I 25 A5 =A+5:A6=A+6:A7=
¢ n e A+7:A8=A+8
PR BT e mittieecond deler 30 A9=A+9:Bl=A+10:B2=
7E % A+11:B3=A+12
5w h 32 POKE 54123, 84 : POKE 54134,
T 72
[3 3D YCH D 3 - digit 35 POKE B3 9 196 : POKE B2 ) 158 :
Z W;g .:g decimal counter POKE B1 , 158
R & e 40 POKE A9, 159 : POKE A8, 160
5 i ol : POKE A7, 161
z » How ¢ 45 POKE A64, 1608: POKE AS, 159
5 28 8 : POKE A4, 15
R fic 50 POKE A3, 158 : POKE A2, 198
PR o : POKE A1, 32
> e 52 POKE 530, 1
& ”* 55 POKE 57088, 254 : POKE 57088
; , 127
0 o o, e e 60 IF Q = I THEN 500
c cE g subroutine LOKY 65 IF PEEK (57088) = 127 THEN V
2 3(1) Jgﬁ o] - IC;I;%,’P subroutine _ V+l q GOTO 500
o i o 70 A=A+1:FORG=1TO50:
The initial 10 second delay can be NEXT G
altered by having different values at ad- 71 POKE'54125,(48 + V)
dress 215. 72 I1F C2= A9 THEN 600
The second program is a game called 73 IF C2= A8 THEN 600
“Destroy™. The idea is that the user control.s a 74 IF C2 = A7 THEN 600
ground base and must dest.roy U.F.O’s ﬂymg 75 IF C2 = A6 THEN 600
overhead. This program will be shown in the 78 NEXTI
next Micro Prompt. 80 Q= 0:GOTO 10
TORPEDO RUN 500 Q=1
T/.7is program in BAS/C,. simu/‘.ates a sub- 510 Cl=C:C2=Cl1—64:C3=Cl1
marine :ttack onf a s;n;)t twh{;zt rgg;es + 64, B
across the screen from left to right, -
pears from the screen, then reappears on 520 POKECI, 149 : POKEC2, 193
the left but slightly lower down. A torpedo : POKE C3, 32
is fired by pressing 1 on the keyboard. The 530 C=C—-64:T=T+1:IFT=17
number of torpedoes used is displayed on THEN 550
the screen. A maximum of nine torpedoes 540 GOTO 70
may be fired, after which the computer 550 C=54240:T=0:Q=0
com{nents on y.OUf performance. o 560 IFV =9THEN 700
f{/ts are ach/eve.d by the torpgdo. striking 570 GOTO 70
amidships. The ship then stops in its tracks 600 POKE (C2— 64),9
and an explosion is seen. The number of v
hits achieved s also displayed on the 610 P=P+1l
screen. 620 POKE 54136,(48 + P)

630 FORD=1TO 2000 : NEXTD

640 GOTO 78
700 FOR Z =1 TO 30 : PRINT :
NEXT

710 IF P < 3 THEN PRINT “ STAY
A CIVILIAN I” : GOTO 770

720 IF P < 5 THEN PRINT ¢
REPORT FOR AN EYE TEST ”
:GOTO 770

730 IF P < 7 THEN PRINT “ YOU
DID WELL ” : GOTO 770 :

740 IF P <9 THEN PRINT “ VERY
IMPRESSIVE ” : GOTO 770

750 PRINT “ EXCELLENT .....
CAPTAIN SIR ”
770 PRINT PRINT PRINT

PRINT : PRINT

780 INPUT “ ANOTHER PATROL
»” ; P$ .

790 IFP$=“Y”THEN 4

800 FOR Z =1 TO 30 : PRINT :

NEXT

810 PRINT “ ENJOY YOUR SHORE
LEAVE”

820 PRINT PRINT PRINT
PRINT : PRINT

830 END

Lines 5. 700 and 800 clear the screen. X =
USR (X) could be used instead. to cause a
jump to a machine code routine resident in a
protected area of RAM. A suitable machine
language routine for clearing the screen was
published in PE September 1979.

Lines 35 — 50 dictate the shape of the ship
Lines 72 — 76 detect a hit

Line 520 dictates the shape of the torpedo
Lines 500 — 570 controis the torpedo travel

The program is a result of experimenting
with the graphics on the Compukit 101 and
is certainly not meant to be a lesson in the
art of programming. It is a program that
runs on less than 2K of memory, and may
be of some use to the newcomer to the
101.

M. D. E. Connor,
Swansea.

NOW that many people are running Compukits, it is possible
to sit back and take stock of the situation. As with any new
device teething troubles have emerged, but are now mostly
resolved by modification to the p.c.b.. The main purpose of this
column is to keep Compukit owners. and anyone else interested,
abreast of current developments in software and hardware.
There are several updates which:will be of interest to readers,
and these are presented below.

CASSETTE TAPE SPEED

The cassette interface has provoked a large number of ques-
tions and comments on the Compukit, and I shall attempt to
answer the most frequent one here.

68

The speed of transfer of cassette information is dependent
upon the clock frequency sent to the ACIA (IC14). If you dou-
ble this frequency, each byte sent serially from it, will appear in
half the time and hence recording will occur at twice the rate
(600 BAUD). If the clock speed is doubled again, 1200 BAUD
will be achieved. There is one major problem, however. Reading
information back from the tape and converting audio frequency
signals to digital waveforms, depends upon the tape speed being
reasonably constant both in the short term and over a long
period of time. The ACIA’s normal clock speed, producing 300
BAUD, is quite consistent with all normal variations, and even
tolerates most speed variations between different machines. If
you refer to the cassette interface diagram in your Compukit
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Manual. you will notice that data acquisition depends upon the
time-constant of monostable 1C69, and a comparator, effec-
tively, IC63.

The timing of this arrangement is independent of tape speed,
and as the speed of data retrieved is increased, the tolerances in
this system must be more and more exact. The device cannot be
expected to function reliably at, say, 1200 BAUD.

Some speed variation does seem possible, however, and
doubling the frequency of the Tx clock has produced some
reliable results. If you would like to try faster cassette storage,
perform the following modification (refer to cassette interface
diagram).

At present. pin 9 of IC63 (7474) is connected to Tx clock
(pins 4 and 3 of IC14). Take Tx clock from pin 11 of IC63 in-
stead of pin 9. This bypasses IC63’s divide by two function. This
modification is worth experimenting with, as several people
claim full success. Try modifying and then recording and play-
ing back on the same machine.

The Software of the Compukit takes care of cassette handling
automatically for any Tx clock frequency, as it handshakes with
the ACIA during the process. Some adjustment to the value of
R53 and Cll may prove fruitful if the above modification
remains unsuccessful.

110 BAUD TELETYPE

The cassette interface is also used to run serially interfaced
printers such as the Anadex. Many people have asked if it is
possible to run standard 110 BAUD Teletypewriters. The
answer now appears to be ves. This is something new, and hence
apologies to those who have asked this question before and been
given a negative answer.

The problem is that doubling or halving frequencies to change
from 300 BAUD to 600, 1200, 150, 75 etc. is easy. Multiplying
by 110/300, however, is not so simple. It requires an interesting
calculation around the design characteristics of the 74163 syn-
chronous presettable binary counter. In the present system, a
frequency of 125kHz (output C3 from IC59) is divided by 13
using IC57 and one NAND gate (IC58). IC63 then divides this
by 2 to supply a frequency of 4-8077kHz to the Tx clock of
IC14. 4-8kHz is the correct frequency for a 300 BAUD rate.
This is derived from Freq./BAUD rate = 16. Here, a 10-bit
frame is used consisting, technically, of one start bit, one byte
and one stop bit.

To derive the correct rate for 110 BAUD teletypes. a Tx
clock of 1-76kHz is necessary. IC57 may be fed with 31.25kHz
from output C5 of IC60 (pin 14) and then made to divide this by

- PIN 11 OF 1C63
FROM “C3” 2
{PIN12 OF 1659) ™ B
QC 12 [3
1C57 $
QD 1 5
|.‘_c|_R 1C58

BEFORE MODIFICATION

L PIN 11 OF 1C63
FROM 5 2
2 CLK
(PIN 14 OF IC60] acke .
1C57 g
QD 11
Yeir 1C58

AFTER MODIFICATIDN

Fig. 1. Before and after TTY modification

nine. IC63 then divides by two and forms a Tx clock frequency
of approximately 1-736kHz which is within about 1-4 per cent
of the required frequency and quite accurate enough for this ap-
plication.

The only problem lies with the format of each frame sent to
the teletype. 110 BAUD machines expect two stop bits along
with the byte being sent, and the Compukit software sends just
one, via IC 14’s internal registers. However, [ have an old RO35
working beautifully from the Compukit with the following mod.,
and I should be most grateful for any feedback on.its success in
general. This is at present a send only mod., and no thought has
been given to receiving from a teletype as the Compuklt has its
own full keyboard

The mod. is shown in Fig. 1, and consists of:

(1) cutting the connection between IC58 pin 4 and IC57

pin 12,

(2) joining pins 4 and 5 of IC58 (still joined to pin 11 of
IC57),

(3) joining pin 11 of IC63 to pin 12 (instead of pin 11) of
I1C57,

(4) feeding pin 2 (CLK) of IC57 from output C5 (pin 14 of
IC60) instead of C3.
It is worth making this modification switchable if it is to be used
to any extent,

Fig. 2. Compukit's screen address map

0 1112 23|24 35136
0 B(C 17118 2324

DECIMAL HEX.
53248 D000
53312 D040
53376 D080
53440 DOCO
53504 D100
53568 D140
53632 D180
53696 DICO
53760 D200
53824 D240
53888 D280
53952 D2CO
54016 D300
54080 D340

144 D380 —
22208 D3CO 54254 (DEC.)
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)

4 b
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€
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b

4

230

240

250

Fig. 3. UK101 character set. Note that CHR$ 183-187 are chequered (i.e. half-tones)
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GRAPHIC CHARACTER SET AND VDU

To change the subject entirely many people have asked for a
copy of the graphic character set with the numbers by which
they can be “reached”. For instance. if you type:

PRINT CHRS$(53)

the character 5™ appears on the screen.

The diagram in Fig. 3 shows the complete character set with
numbers to be placed inside the CHRS$ function for their
printing. To select the correct value of a given character. add its
row and column numbers together. For instance. PRINT
CHRS$(179) gives the *==" sign.

The manual supplies a program to help with identifying these
characters. but the diagram presents them for “hard copy”
reference.

As to the screen address of each character slot. Fig. 2 shows
the VDU address map in decimal and hexadecimal for reference.
The map has 16 lines and 48 character positions per line. Your
TV may show less—experiment with the following to find out:

The first character on each line is given an address. and the
top of the map supplies an offset to be added to this for address-
ing each character on a given line. To simplify the diagram, the
48 characters on each line are split into fields of 12 characters,
each with decimal and hexadecimal ranges of offset for each
field. For instance. at the centre of the screen there is a square of
four character positions. These are addressed as shown in Fig. 4.

Fig. 4. Addresses of centre block of characters

DID7(HEX)| DIDS8
53719 (DEC)| 53720

D217 D218
53783 53784

. . ./ T
Try printing the numbers: 1.2.3.4. as below. in these positions
before reading on: ’

12
34

There are two ways to do this:
(a) Use the machine code monitor and load the numerical code
for 1.2.3.4 in hexadecimal addresses: DID7.DID8.D217,
D218,

(b) Use POKE as follows:

POKE 53719.49
POKE 53720.50
POKE 53783.51
POKE 53784,52

(a). the codes for 1,2.3.4 are determined by changing the
dec1mal codes in Fig. 2 to hexadecimal: i.e.. 49 (decimal) for “17”
becomes 31 in hexadecimal, 50 (decimal) becomes 32 (hex) and
so on. In order to use the machine code monitor in any applica-
tion. it is essential to be fully conversent with hexadecimal num-
bering. and its conversion to and from the decimal system. This
subject is quite large and complex, and will be dealt with in the
next edition of this column, to appear in two months time.

If you examine the end of each line in Fig. 3. you will notice
that the address of each line ending (the 48th character on a line)
is not contiguous with the address of the start of the next line.
For instance, the last character on the first line has address

53248 + 47 which equals 53295 (decimal). The second line

starts at address 53312 and not 53296. There are 16 character
addresses missing. in fact, on the end of each line. These ad-
dresses are valid Read/Write memory locations. but do not ap-
pear on the screen. They could be used as scratchpad memory
by your own machine code routines. Be a little careful how you
re-cnter BASIC after a low level routine. as BASIC prints “OK”
followed by the cursor as well as at least one line of spaces and
possibly a screen scroll-up if the cursor is on the lowest line.

A final note concerns a problem mentioned by two people: it
appears to be a rare condition, but if the characters on your
VDU display seem to flicker after an hour or two of use. several
actions are worth trying. First and foremost. clean all the solder
flux from your board using methylated spirit or one of the ex-
cellent flux solvents on the market. Play special attention to
1C28 and any areas where there is an 8MHz signal line. If this
does not work fully, try changing IC28 and/or adjusting the
values of R81 and C60. This capacitor may not be supplied as a
small disc ceramic and it may help to change it for one.

It only remains for me to wish all of you who have a Com-
pukit. the very best of luck with your programming. especially if
this is your first contact with the art. My feeling is that the
ability to program and use a computer, as well as the basic skills
of soldering and familiarity with silicon chips, etc.. will form a
most important area of general knowledge in the future. The
Compukit has already played an important part in accelerating
this process.

POINTS ARISING

. CORRECTIONTO SOFTY REVIEW IN
JANUARY ISSUE.

A note of correction is in order for the SOFTY Review
- (Jahuary issue). The origin of the word "Firmware” in that
article is stated in a manner which has often been heard-—
{»peJ:haps erronepusly. The more gommon meaning, :which
should have been mcluded is that it is firm and un-
changeable if stored in ROM. Many thanks to those who

" have been so PROMpt to point this out!
. Wé would also like to correct two other inaccuracies in
the review. Firstly Phil Morris is not “'of Videotime Products”

*. board—he is chief designer of PCL Ltd. Secondly Videotime
Products market Softy but do not manufacture it.

s

5 €

@
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but pr'oviged a limited design service for the interface ® o

CONSTANT DISPLAY FREQUENCY METER
(August 1978)

It has recently come to light that 74123 devices from
some’ manufacturers are not compatible with the require-
ments of the Frequency Meter, and will not oscillate cor-
rectly with the circuit as published. In order to achieve
correct oscillation it may be necessary to disconnect the end
of R2 that is on Pin 13 of IC1 and take it direct to the +5V

% line.
£

&

COMPUKIT—4 (November 1979/
Two corrections to PIA, Fig. 4.1. Reset {pin 34) should go to

«  +5V, pulsed to OV for reset. Pin 25 should go to 02 (pin 31 on

J1). Also, current amplification is necessary 10 drive the
leds., *
The address decoding of Fig. 4.3 is incorrect. The two

lower NOR gates should be OR gates.

4
A

ACOUSTIC MODEM (February 1980)

. The Test Osciliator “"earthy” o/p line, shown in Fig. 4,
should be taken from OV and not the bottom end of the
_ 10uF capacitor.

s
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100kHz  1MH;
10kH2 10MHz

Overfiow

LI‘(.*-.

Powar

The specification of the portable DFM is shown opposite.
Only two front panel controls are provided; range selection,
and a combined power switch and level control. The display
readout is limited to 4 digits in order to minimise power
dissipation and cost

A block diagram for the complete instrument is shown in
Fig. 1. The input amplifier and all of the logic is included on a
single p.c.b. (shown by the dotted line), with only the con-
trols, displays and input/output sockets external to the
board. The circuit is simple to set up, requiring only one
preset adjustment (adjustment of the time standard
oscillator frequency to exactly 1 MHz).

The circuit diagram of the input amplifier, level shifter and
waveform shaper is shown in Fig. 2.

The input amplifier consists of a voltage limiter followed
by a high impedance amplifier. The peak amplitude of the
signal applied to the gate of the junction FET, TR1, is limited
to approximately +600 mV by the action of R1, D1 and D2.
The FET itself is used in a self-biasing circuit. The gate is tied
to ground by R2, and the stage presents a high impedance
to the signal. The d.c. source potential is produced by the
current flowing in R3, and this provides the necessary
negative bias. The source load is decoupled to a.c. by C2 to
give a low frequency roll-off at approximately 10 Hz, while
the high frequency performance is enhanced by C1.

The excursion limits of the voltage waveform at the emit-
ter of TR2 are varied by the setting of VR1, allowing varia-
tion of the level as required for the level shifting function.
The actual switching levels of the waveform shaper are pre-
set by the characteristics of the Schmitt-input gate, IC1c.

72

Fig. 3 shows the overall response characteristics of the in-
put stages to sinewave signals.

The circuit diagram of the control logic and signal gate is
shown in Fig. 4.

The control logic governs the sampling rate of the instru-
ment {the rate at which the input frequency is re-measured),
and performs all of the necessary “housekeeping” functions,

"

[ SPECIFICATION

10 Hz to 5 MHz {minimum)
8 Hz to 7 MHz (typical
performance)
Better than 200 mV r.m.s. 10 Hz
to 5 MHz
10 mV r.m.s. at 1 kHz {typical)
1.1 Hz t0 9-999 kHz (kHz units)
2. 10 Hz't0 99-99 kHz {kHz units)
3. 100 Hz to 999-9 kHz (kHz units)
4.1 kHz to 9-999 MHz (MHz units)
Display range selector switch {S 1)
Input level control (VR 1)/power
switch (S2})
Signal measurement infet (SK 1)
TTL power indicator {D18)
kHz display units indicator (D4}
MHz display units indicator (D8)
Display over-range indicator (D3}
4-digit decimal point display
Mains indicator
6 volt d.c. inlet sockets {SK4
and SK5)
D.c. supply fuse (F2)
1 MHz TTL outlet {SK2})
1. kHz TTL outlet {SK3)
Mains inlet socket
+5 volts d.c. at 160 mA (standby)
+5 volts d.c. at 250 mA
{maximum)

Power from 6V battery supply or
mains regulator

March 1980

Frequency Range:

Input Sensitivity:

Display Ranges:

Front Panel:

Rear Panel:

Power Requirements:
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Fig. 1. Block diagram of the D.F.M.

ensuring, for example, that the display counters are all reset
to zero before the input signal is re-sampled. The signal gate
acts on commands from the control logic and provides the
counting/display circuitry with the number of pulses which is
appropriate to the range selected and to the input signal

frequency.
— + 5V

9
_B L b
Iy LY STGNAL

01 W29
- A
TNG148 [INGILE

Fig. 2. Circuit diagram of the input amplifier, level shif-

ter and waveform shaper

A 555 timer, IC2, is arranged as a control astable which
has an output with a HIGH:LOW ratio of approximately 7:2.
The signal sampling sequence is initiated by HIGH-to-LOW
transition of the astable output. This transition causes the
next LOW-to-HIGH transition of the selected clock signal to
invert the normal output states of 1C3a, driving the Q output
HIGH, and opening signal gate, ICla. The next LOW-to-

; [ .

INPUT SENSITIVITY
(08 RELATIVE TO

100mv —1200mv}
/ -10
S50mv
/ -15

e

20mv —20

T T
INPUT SENSITIVITY
(PEAK TO PEAK]

200mv ]

1Hz 10Hz 100Hz ikHz 10kHzZ 100kHz 1MHz 10MHZ
FREQUENCY
Fig. 3. Input stage response characteristic
HIGH clock edge restores the state of the outputs on 1C3a,
thereby closing the signal gate. The Q output on IC3b is also
driven HIGH, and this allows the accumulated count to be
transferred to the display latches, as well as inhibiting IC3a
until the start of the next sampling period. The LOW-to-
HIGH transition of the control astable output completes the
display latching and, after a short delay introduced by R9
and CB6, clears the counters ready for the next sampling
period. The circuit is then dormant until the next HIGH-to-
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4 10
o SR 5 5 TH B 5
LNK 1 5§ 1C3a |2 9f1c3b |2 7415132
CLOCK 4013 4013
] = CKop 0T TRANSFER
{pole C] Ic1
i 11
BI ov pin 11)
3 CQUNT
SIGNA cn
ICla (pin 22
Iy 7415132 (I £
(pin 8)

Fig. 4. Circuit diagram of the control logic and signal

Nk
L

]
1

EamminEpinine s
N

Fig. 5. Timing diagram

LOW astable transition, when the whole seguence is
repeated. A timing diagram for the operational sequence is
shown in Fig. 5.

The rate at which the signal is re-sampled is set by the
combination of R6, R7 and C4/C5. The values of these com-
ponents have been chosen, within the other design con-
straints, to give a sampling rate which, on ranges 2to4,is
slow enough to allow the display to be easily read. yet fast
enough to allow alterations to be made to the input signal
frequency without the display becoming tedious. The resolu-
tion of range 1 requires that a much longer re-sampling
interval is used, hence the different value of capacitor.

TIME STANDARD OSCILLATOR AND DIVIDER
CHAIN

The portable DFM is designed to provide the user with
display resolutions of between 1 Hz and 1 kHz, and employs
gate sampling periods of between 1 second and 1 msec,
respectively, for this purpose. The signals used to generate
these sampling intervals are pulse trains of frequencies 1 Hz,
10 Hz, 100 Hz, and 1kHz, to give display resolutions of 1Hz,
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COMPONENTS ...

C4,C10,C13,C14,C16,

Resistors
R1,R11,R12,R13 10k {4 off)
R2,R10 1M (2 off)
R3. R8 1k (2 off)
R4 1kb
R5 330
R6 47k
R7 27k
R9 100
*R14 270 (7 off)
*R15 150 (7 off)
R16,R17,R18 470 (3 off)
All resistors $W 5% carbon.
*See text.
Capacitors
C1 470p polystyrene
C2,C3,C5 100y elect. (3 off)

10u elect. {6 off)

D11,D12

D19
TR1

TR2

IC1

IC2

IC3

IC4

IC5
TR3-TR6
1C6
IC7,1C8, IC9
IC10
IC11
1IC12
IC13

Miscellaneous

panel

N1 Mains neon

Display fiiter

KT19SU.

\—

D13,D14,D15,

C22
C6,C9,C11,C12,C15, 10n ceramic (8 off)
C17,C18,C21
C7,C8 22p polystyrene (2 off)
Cct9 2200p elect.
C20 220n polyester
VC1 2-22p trimmer
Semiconductors
D1,D2 1N4148 (2 off)
D3.D4,08,D18 TiL209 (4 off)
D5, D6,07,09,D10, IN914 (7 off)

D16,D17 IN4OO1 (5 off)
BZY88 C6V2
2N3819
BCY70
7415132
555
4013
4049
4068
2N3906 (4 off)
40208
40160 (3 off)
741574
ZN1040E
741532
5V 1A i.c. regulator

SK1 BNC or similar coaxial socket to mount on front

SK2-5 4mm sockets or similar to mount on rear panel
S1 3P 4W rotary switch

S2 2P mains switch (combined with VR1 1k linear)

F1 100 mA fuse and holder

F2 500 mA fuse and holder

T19-0-9V 500 mA transformer

4-digit muitiplexed l.e.d. display (see.text)
Printed circuit board, Veroboard

Case (Vero G-range 3G)
X1 1MHz crystal

Constructor’s Note

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

10 Hz, 100 Hz, and 1kHz, respectively. in this case, it is the
pulse repetition frequency (p.r.f.) of the generating signals
which is important, rather than the individual mark and
space intervals.

The time standard oscillator is used to generate a
reference signal at a p.r.f. of 1 MHz. A 1 kHz gating signal is
derived from this reference, and the remaining signals are
then produced from this by a chain of decade dividers. The
circuit details for the time standard oscillator and divider
chain are shown in Fig. 6.

+5v +5v +5v
—— —m
| ; 5 ; ls
. cLr LD s 2] cLr LD 2 CR Lo
. CEP [C7  CRY CEP  IC8 CEP  ICQ
100.pr 40160 100 egy cot60 o s 100 ey 0160
CK ap PN ap CK 00
2 1" lz 1 1 1"
K3 I -

L

-

J

74

lﬂ
ICla cLock IC4b
4049 4049 RESET
< 2 10 1C6
S
R10 04 06 07 08 09010
—A\/\— K2 7 1< |6 I3 12 e
M
Mgl 2713 Is |« rlio]s ]
1C5
2-22p 4068
13
e 7 | wen (8 ICic
22p X1 22p 4048
TMHz L
uov ;i

Fig. 6. Circuit diagram for the standard oscillator and
divider chain

The oscillator circuit uses a single inverter, IC4a, in a feed-
back loop with a 1 MHz crystal, X1, used to determine the
frequency of oscillation. Fine frequency adjustment is
provided by VC1, and the d.c. path around the loop is com-
pleted by R10. A second inverter, IC4b, is used to buffer the
oscillator output and to improve the waveform shape. The
resulting 1 MHz reference signal is brought out to SK2 on
the rear panel for external use.

The oscillator output from IC4b is applied to the input of a
14-stage ripple counter, IC6. This counter, in combination
with the decoder IC5, is arranged to produce an output at
1 kHz p.r.f. This is achieved by configuring the decoder to
detect a count of 2000. A reset pulse is then generated to
the counter, giving the stage an overall division ratio of
1000:1. The output, which is also brought out to SK3, is
then at a p.r.f. of 1 kHz, and mark: space of approximately
ks

The puise trains at 100 Hz, 10 Hz and 1Hz are generated
successively by the decade synchronous counters, IC7, IC8
and IC9, respectively. The use of CMOS devices throughout
the oscillator and divider stages improves the stability
guarantees oscillator startability, and reduces the power dis-
sipation when compared to equivalent TTL designs.

COUNTING AND DISPLAY CIRCUITS

The pulse counting and display circuits are shown in Fig.
7. A single VLSI device is used to perform all of the functions
of a 4-digit counter, memory latch, 7-segment decoder, and
display driver. The use of a multiplexed display drive also
allows the constructor a wide choice of display devices. Four
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Fig. 7. Circuit diagram of the pulse counting and display circuit

discrete 7-segment l.e.d. displays or a 4-digit multiplexed
display may be used. Further, the ZN1040E may be
programmed to drive either common anode or, with slightly
more external components, common cathode types of dis-
play.

_ The pulse train periodically produced by the signal gate
(COUNT) is counted by the decade counters within 1C11,
The resulting count is then saved in the memory latches
following the TRANSFER command from the control logic.
The decade counters are then cleared down ready for the
next measurement cycle. The latched count value is decoded
into an equivalent 7-segment drive format. The internal mul-
tiplexing circuits then cause this segment drive information
to be presented at the segment drive outputs; each of the 4
digits being strobed in turn. The appropriate "digit select”
output is enabled synchronously with the segment outputs,
causing only the required segments of the selected digit to
become illuminated. In this way, each of the 4 displays are
scanned in turn; the scan rate being set by C9. The
brightness of the displays is set by R15, with the transistors
TR3 to TR6 being used to enable each of the 4 common
anode displays in turn. The circuit thus causes the number of
pulses presented on the COUNT input line to be displayed to
the user. The remaining circuitry is used to handle display
over-ranging, decimal point control. and range indication
functions.

Practical Electronics March 1980

The maximum number of pulses which may be counted
and displayed by the circuit shown is 9999. If an “overflow”
indicator is fitted, then this could also be used as an extra
“half” digit in the display. For example, a 12 kHz signal may
be displayed on range 1 by using the display to show
“2000", while the overflow indicator provides the missing
leading " 1"

IC10a is used to detect any over-range indication from
IC11 and IC10b is used as a memory latch, causing D3 to be
iluminated in the event of overflow. As with the remainder
of the circuits, the detector and latch are cleared and re-
loaded each time the input signal is re-sampled. Correct
operation of the display in overflow mode is ensured by
using the Q output of IC10b to disable the leading-zero
suppression facility whenever an over-range condition is
detected.

The decimal point logic required to illuminate the decimal
point is arranged for common anode displays having the
decimal point to the right of the digit. The negative-AND
gates of IC12, together with the discrete OR function
provided by D9 to D12, allow S1A to enable the appropriate
decimal point cathode synchronously with the related seg-
ment cathodes. The steering diodes, D5 to D7, ensure
correct operation of the decimal point while illuminating the
“kHz" l.e.d. on ranges 1, 2 and 3. An advantage of this cir-
cuit configuration is that the complication of a multi-wafer
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Fig. 8. P.s.u. circuit diagram

rotary switch is avoided; only a standard 3-pole 4-way
switch is required.

POWER SUPPLY

The power supply circuit shown in Fig. 8 is a single +5V
d.c. rail at up to approximately 300 mA. This particular
arrangement is suitable both battery and mains operation. In
portable applications, a 6V battery pack is connected to
SK4 and SK5, otherwise the mains supply is used as shown.
In either case the instrument power is switched by $2.

Capacitors C20 and C21 are used to remove high fre-
quency noise from the supply rail which would otherwise
adversely affect the performance of the time standard os-
cillator. D15 is used to bias the regulator, IC13, to overcome
the voltage drop introduced by D16 in the switching circuit.
The facility of battery operation may be omitted by the
removal of diodes D15 and D16 (replace them with wire
links), and the omission of D17, SK4 and SK5.

The Veroboard design for the p.s.u. is shown in Fig. 9. Internal view of the D.F.M.

16
2' 3 2, 13 2' b13 2' b13
12

A NC— d A NCI2 A NCi2 g A N.C.B
4 1" 4 1 b
—4N.C. 9 —4NC. —4NC 9 il -LNC. 9 ul
5 1 5
4N C Clo_l —qdNC cvw—~ —SNC c1—0— —anC CL
6 9 6

o.P NC.p— —j0p NC'E- 5DF’ NCg— 5 oP N.C_li
7 8 7 8 7
—qe d = Fe d e d i f-g d.i

DIGIT 1 DIGIT 2 DIGIT 3 DIGIT &

boddg Wb LML)

1 2 3 3 7 8 0 N 12 13 1 15 16

Fig. 12. Wiring diagram for discrete display
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Fig. 13. D.F.M. wiring diagram

CONSTRUCTION

The p.c.b. design for the D.F.M. is shown in Fig. 10, with
the corresponding component layout in Fig. 11. It is recom-
mended that the i.c.s and any thick film resistor networks are
mounted in d.i.l. sockets. Constructors should also note that
many of the i.c.s are CMOS types, and these should be
handled with the usual care.

— -
ﬁ] PSUBOARD [—

FREQUENCY

f i = - A3 %t .

i
P W e nAdBs R

 The p.c.b. has been designed to allow thick film resistor
networks to be used for R14 and R15. In the case of R15,
the substitution of different networks provides a simple
method of adjusting the display brightness. Thus, the use of
higher-valued (220Q, 270Q or higher) or lower-valued
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{10002} networks allows the display characteristics to be
tailored to the particular application. Lower resistance values
will increase the brightness of the display, but will also have
the effect of increasing the current consumption correspon-
dingly, and vice versa. The value of R14 should not be varied
significantly from the value specified.

The input signal frequency is displayed to the user on a 4-
digit seven-segment l.e.d. display. The display requires only
12 connections between the p.c.b. and the display
hardware: these may conveniently be made with a short
length of ribbon cable (with or without 0-1" pitch plugs and
sockets). Alternatively, the multiplexed display may be syn-
thesized from four discrete common anode displays. Fig. 12
shows how four typical displays should be interconnected;
the simplification in wiring effort offered by the multiplexed
display is self-evident! Whichever type of display is adopted,
the operational characteristics will be identical.

The printed circuit board is mounted on the base plate of
the case with four pillars, while the remainder of the compo-
nents and controls are mounted either on the front or on
the rear aluminium panels. The interconnection  wiring is
illustrated in Fig. 13.

The power supply components are mounted on the rear
panel, with the regulator attached to the panel (using an in-
sulating kit) to provide the necessary heatsink. The
Veroboard circuit is mounted in the case on four small
pillars.

. > 4

TELESOFTWARE

NEW way of using the Oracle Teletext service will enable future
teletext receivers to play games, calculate mortgages and tax
returns, run educational courses and a lot more.

The electronic signals which are used to carry the teletext informa-
tion within the TV broadcast are very similar to those used in computer
technology. so by replacing pages of written text with pages of a com-
puter program a viewer has simply to select the program of his choice
from Oracle. And like the information already on Oracle, these
telesoftware programs would be free of charge.

In the future, by adding a microprocessor to the design of TV sets,
they will be able to receive, decode and execute telesoftware programs
in addition to receiving normal Oracle information. No special technical
knowledge will be needed as operating telesoftware will be as easy as
selecting pages on Oracle.

The applications of telesoftware on Oracle are almost as varied as
the imagination. For example. it will allow future TV sets to play a wide
range of video games. And by simply selecting a new program the set
can instantly become a highly specialised but simple-to-use calculator.
The same TV can become a flexible home educational unit, with a wide
range of subjects, which may be learnt as fast or as slowly or as often
as required by the individual. It could let you know your social security
entitlements or even help detect credit card fraud. Telesoftware will also
permit future Oracle receivers to display higher definition graphics and
handle different alphabets, such as Russian or Greek—perhaps even
still-pictures.

In co-operation with ITV. Mullard Applications Laboratory have
designed and built an experimental telesoftware receiver.

Further research is under way already to establish compatible
technology standards for a future telesoftware service. ITV is now in-
vestigating many areas of application for the system, including its use in
education. work on which is being given a high priority. It is hoped that
in the future telesoftware will become as integral of the Oracle service
as the news headlires or weather forecast are today and will provide the
viewer with even more value for money from his television screen.
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Readout...

A selection from our Postbag

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

AY3 Anybody?

Sir—May 1. through your columns. make
mention of an anomalous situation that has
come to my notice. Following Mr. Lenton-
Smith’s article in PE (September 1978) on
the TDA 1008 gating/divider i.c., I was
anxious to use these in an organ I am building,
only to find that no supplier stocks any of the
AY3 serics which is necessary for the full
range of pitches. I have searched catalogues
and many advertisements. but every firm
which stocks the 1008 only has the AYI
top octave generator. which is inadequate.

I have enquired of the manufacturers,
General Instruments. who tell me that the
AY 3 series is still made. and it would therefore
seem that amateur suppliers do not bother to
read data sheets before deciding what to stock.

If I have missed any supplier who does
stock the AY3. perhaps they would let me
know. Otherwise, I can only advise your
readers that they should save their money by
not buying the TDA 1008, and go back to the
tedious business of hand-building diode gates.

B. D. Arnold.
Worthing.

Hazard

Sir—I wondered if through your magazine |
may draw attention to a small but definite
radiation hazard originating in certain ex-
Government equipment which was available
for a considerable period after the last War.

The specific item which caused me to write
this letter is a revolution counter which con-
tains two large moving coil meters with
edgewise scales about 10mm long, scaled 6-
14-18-22-26-30 and marked “Engine Speed
Hundreds of r.m.p.”. The graduations and
numbers are filled with Radium activated
luminous paint very thickly applied. From
previous experience with an ex-Government
watch which had burn marks on the dial from
the paint on the fingers | decided recently to
do some tests on the meters. (I work at the
University of Birmingham). The results confir-
med my suspicions. At (10cm 4 inches) from
the scales a Geiger counter registered 1000
counts per second. Interposing Iimm
aluminium sheet to remove beta and alpha
emission reduced this to 100 c.p.s. However.
since a Geiger counter is only one or two per
cent efficient for gamma rays the true rate
would be several thousand per second.
Although I am not gualified to make an
accurate assessment of the activity a rough
calculation indicates several millicures which 1
believe is a quantity that would require a
licence if used for teaching purposes.

I therefore suggest that anyone having old

80

ex-Government equipment with luminous type
dials or pointers (warning, it will no longer be
luminous because of degeneration of the
phospor) should have them properly disposed
of—not burned, buried or dumped on the
local tip.

Radium is dangerous if ingested and burn-
ing will simply spread it about as most readers
will realise.

B. Manning,
Kidderminster.

Coded

Sir—R. W. Coles, in Semiconductor Update.
seems less than au fait with codes and
cyphers.

There certainly are unbreakable codes
despite the best computers. Both in theory,
and in practice, there is no way of breaking
ciphers based on true random numbers as long
as each number sequence is used only once.

The codes that are broken are based on
pseudo random numbers, or similar, but even
here long sequences of messages are necessary
to break into a new sequence of code.

The real gem of modern ciphers is the “trap
door™ cipher. Each user will publish his own
code for anyone to send messages to him. Us-
ing a secret second code he will decipher the
messages but no one else can succeed in this
aim. A further technique is double encoding
which gives 100 per cent proof that the
message is from the named sender not a
fraudulent source. The sender uses his secret
code and the others published code. The
receiver uses the others published code and his
own secret code. No one else can use this
combination.

In theory the trap door method can be
decoded by computer by well known techni-
ques. The snags are that the biggest and
fastest of possible computers would take many
millions of years to do what the known code
will solve in seconds. So far no one has been
able to find a short cut. Those wishing to use
their own randon number techniques should
beware of most published and commercial
methods. These collapse under quite simple
analysis. For example many always end in
odd or even digits or alternate between them,
on a regular basis.

To begin to have any value, even in less
esoteric uses, a random series should pass the
basic test that, in any base, any one digit will
be followed by all possible other digits, and it-
self, in approximately equal proportion when
averaged over a few thousand digits. A simple
program, using a two dimensional array. will
soon show up any fault here.

R. G. Silson,
Tring.

Career

Sir—I read with interest your section on in-
dustry in the November issue of Pracrical
Electronics and it seems to me that you could
maybe supply me with some information.
Starting in October. 1980, I will be entering
university to study one of the following
courses, $o could you advise me which course
of study would lead an honours graduate to
the best possible position on entering industry
(involved with microprocessor systems, which
seem to be playing an ever increasing role in
industry) in terms of pay and promotion
prospects. Either an honours graduate from
Strathclyde University in one of their new
degrees, first instituted in 1979, or an honours
graduate in physics who has undergone “post-
graduate™ study in ‘“‘microprocessors and
digital electronics™. which I know Glasgow
University offers.
Unbiased advice from particular companies
and universities is hard to come by.
Vincent Farrelly,
Glasgow.

We asked our Industry Notebook contributor
Nexus to offer Mr Farrelly some advice:

You will realise that it is equally as difficult
Jor us to forecast employment prospects in the
mid-80s, when you will have qualified in your
chosen profession, as it is for vourself to do
so. What can be said with absolute certainty is
thar any degree student in electronics will be in
demand, both in the United Kingdom and
overseas. There is an acute shortage of such
people now and this is likely to continue to the
end of this century and bevond. So vou need
have no fear of unemployment in the future,
whatever specialised discipline vou embark
upon.

As 1o the choice of courses open to vou,
this in our opinion depends very much on your
personal interests. If vou read Computer
Science and Microprocessor Systems then you
are firmly in the computer sector, admittedly
very broad including industrial automation
but with emphasis on applications.

The course in Electronic and Micro-
processor Engineering appears to be more
broadly based in electronics with micro-
processors and their design and application
coming as a speciality later. You will observe
that there is a great deal of overlap, the
difference between the two courses being one
of emphasis, the first towards application, the
second towards engineering.

Your third option, a physics degree, gives
You many openings for specialisation as a
posi-graduate including, of course, micro-
processors. This would provide, one imagines,
much greater flexibility if, for example, vou
decided after the first vear or two that micro-
processors were rather boring and that you
might prefer 10 be a nuclear engineer or enter
some other branch of electronic engineering.

Only vou can make the choice but any
science- based degree will stand vou in good
stead for the future. Provided vou have a good
grounding in electronics you will Sfind that
most industrial companies or organisations, if
you prove your capability and are clearly keen
to advance, will encourage you in your chosen
specialisation at a later date. Nexus
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including V.AT. Postag

This beautiful orange and black finish plastic case is available for

Superboard 1I, Compukit UK101 or, with an uncut keyboard panel,
for mounting many other hobby computers. 1t is supplied with a
mounting wedge to give a suitable keyboard angle and fixing
screws for Superboard or Compukit. The case is strong enough to
support a small portable TV or video monitor and has ventilation
slots and a cable access panel at the back. It does not carry the
“PE Compukit” badge shown in the photograph.

The dimensions of the case (with Superboard keyboard cut out)
are shown below—case material is approximately 2mm thick with
4mm radius corners. We recommend that the power regulator fit-
ted to Compukit boards is mounted on a heatsink and fixed to the
outside back of the case.

The illustration shows part of our own office system employing
this case. PE has been able to arrange this special price so don't
miss out as the offer closes Friday 29th February 1980.
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To: Videotime Products (PE Offer), 56 Queens Rd.,
Basingstoke, Hants. RG21 1RER. Tel. (0256) 56417 l
& 26620 (offer limited to U.K. and Eire only)

Mail order only I

Please send me B
e Compukit cases

Superboard cases

at £27.50 each

i
i
Uncut cases l
i

| enclose P.0./Cheque No. ........... Value ........... I
N ETs 11 DO I
AAArESS ottt et e

Please allow 28 days for delivery I
OFFER CLOSES FRIDAY FEBRUARY 29th 1980 l

14 - TP RNP P I

From: Videotime Products (PE Offer), 56 Queens
Rd., Basingstoke, Hants. RG21 1RER. Tel. (0256) |}
56417 & 26620




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

I.L.P. modular units comprise Ay design principles remain
five power a_mp{ifiers, the completely
Do nich 18 adequate heatsinks,

compatible with the A .
whole range, and the protected sealed circuitry,

::gzslzalr“y;i;::vg‘ghre a rugged construction

amplifiers are housed x and excellent performance.

a“d Sea"(ed ;'Ivit?in These have stood the
eatsinks all of which H

] e e o - . test of time far Ionge‘r

prolonged working \ than normally

under maximum / / f -

_ u expected from
operating conditions.

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.

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

ALSO AVAILABLE FROM SELECTED STOCKISTS
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PERFORMANCE MODULAR UNITS

there

HYS5 PRE-AMPLIFIER

The HY5 pre-amp is compatible with
all 1 .L.P. amplifiersand PS 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 HY5's

VALUES OF COMPONENTS FOR CONNECTING TO HY5
Volume — 10K 1 log.
Bass/Treble — 100K . linear.

connect easily in stereo. With easy to
follow instructions.
£4.64 + 74p VAT

Balance — 5K .. linear.

THE POWER AMPLIFIERS

. Dis- Minimum

[ 00 FoiKHz I Model l (P)utr::t tortion | Signal/ ggwelr Size Weight |Price +

| LOAD:-Bn.ON ALL 7= ° o Typical | Noise ppRly in mm ingms [V.AT.
e EXCEPT HY400AT4N l R.MS. at 1KHz | Ratio Voltage
£ | Ao 5§ 3 HY30 | 15W | 002% |80dB |20 -0-+20 |105x50x25 |155  |£6.34
éom P Q, oYy _|int08 + 95p
>! / L =k

a }: T . ) HY50 [30W 0.02% 90dB 25 -0 +25 [105x50x25 |155 £7.24

§oo1; S - | into 8 § +£1.09
. o - I R

£ HY120 | 60 W 0.01% 100dB -35 -0- +35 {114x50x85 |575 £15.20
into 8 £ +£2.28
| —es 3 5 9 2 50 %00 %0 |HY200 (| 120 W 0.01% 100dB 45 -0- +45 [114x50x85 |575 £18.44
.  QUTPUTPOWER-WATTSRMS into 8 +£277
HY400| 240 W 0.01% 100d8B 45 -0- +45 |114x100x85 |1.15Kg |£27.68
linto4 £ +£4.15

Load impedance — all models 4 - 16 1.

Input sensitivity — all models 500 mV

Input impedance — all models 100K N

Frequency response — all models 10Hz - 45Hz - 3d8

weight and height of con-
ventional laminated types.

NO QUIBBLE

5 YEAR GUARANTEE

1 HY400 or 2 x HY 200
£23.02 + £3.45 VAT

—see helow

% ALL UK. ORDERS DESPATCHED POST PAID

PSU 30 T 15V at 100ma to drive up to
I.L.P. Power Supply Units are five HYS pre-amps £4.58 + £0.68 VAT 7-DAY DESPATCH ON
designed specifically for use  PSU 36 for 1 or 2 HY30's  £8.10 + £1.22 VAT RIS
with our power amplifiers and PSUB0 for 10or2 HY50'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 2 HY120's £13.61 + £2.04 VAT HEATSI |\TKS
conventionally styled trans- PSU 90 with toroidal transformer for 2
former, the other with toroidal 1 HY200 £13.61 + £2.04 vaT [ECLIRERERAI S Ie] R
transformer, having half the PSU180 with toroidal transformer for MANUFACTURE

FREEPOST SERVICE

credit card instructions. Post to address as
below but do not stamp envelope — we pay
postage on all letters sent to us by readers of
this fournal.

ELECTRONICS LTD.
FREEPOST2 Graham Bell House, Roper Close,
Canterbury, Kent CT2 7EP.
Telephone (0227) 54778

HOW TO ORDER, USING FREEPOST SYSTEM

Simply fill in order coupon with payment or
Practical Electronics

Telex 965780

March 1980

1 . Total purchasepricef. . . . . ... ......
| enclose Cheque (] Postal Orders [J international Money Order (]

Please debit my Account/Barclaycard Account No.

NAME . . .
ADDRESS

| Signature. .
W2 R A R MR SR M NN PR KA BE M B
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A e AR . R R S S RS T
B.P.P.'s SPECIAL STOCK TAKING
SONSNNN\ g

SALE

07 P s NN N

OF FAMOUS STIRLING SOUND MODULES ALL
AT 25% OFF LIST PRICE

UNIT ONE

Stereo Pre-amp/Control Unit
50mV in for 200mV out, 10-16V operation. Bass +
15dB; Treble + 15dB. Balance control; Volume

trol. Ceramic P.U., radio or tape inputs. WITH
MODERN CONTROL PANEL FASCIA £1657 £7.90
UNIT Two Inc. VAT and P/P in UK

Controls as UNIT ONE but for magnetic cartridge input.
RJ.A.A. corrected. 5mV in for 200mV out. WITH

MODERN CONTROL PANEL FASCIA
£14:62 £10.95

Inc. VAT and P/P in UK

UNIT THREE COMBINED INPUT
SELECTOR/FILTER UNIT

“ Six push buttons give CERAMIC P.U./MAG.

P.U/RADIO/TAPE RECORD-REPLAY/HIGH CUT
FILTER/ LOW CUT FILTER. STEREO. Yhis unigue
module may be cut across middle and positioned to
suit any convenient size layout. Front panel fascia
included. Just what every ambitious constructor

e

o ! needs. DIN sockets at rear.
X% X £7:95 £5.95 inc. vatand b inuk
SN &
$5.101 £32% £242

Stereo pre-amp suitable for ceramics,
tape, radio, etc

BASIC UNITS

About 3" x 2" for constructors wishing to

build to their own assembly designs. Prices §5.102 M £3.90
inc. P/P and VAT. Stereo pre-amp for rhag. pick-ups
$§5.100 £3.62 £2.64 $.103 £339" £2.30
Basic active stereo tone control 3W mono d.c. amp.

module to provide + 15dB on bass at §$.103/3 £5:87 £4.40

30Hz and on trebie at 10KHz Stereoamp. 3 + 3W, 2i.c.s

NICKEL-GADMIUM BATTERIES

BY A WORLD-
FAMOUS
MANUFACTURER
IN 5 VALUABLE
SIZES

BRAND NEW & GUARANTEED

Type Capacity Voltage Charge rate Disa. & thickness Price inc.
mAh mA/12hrs mm VAT
NC20 200 1.24 20 248x7.4 45p
NC28 280 1.24 28 344 x5.3 60p
NCS0 500 1.24 50 343 x95 80p
MC30 200 1.24 20 50.5 x 8.3 1.20p
NC176 1.750 1.24 175 50.7 x 14.9 1.75
ORDER NOW FOJORDER .
Very simple, charging cir- Please send cash with
WH"_E STOCKS cuit required. Indefinite order. Minimum order
shelf life. Perfect for £3.00 plus 30p p/p in
ST' I-I- models, portable equip- UK. Orders over £10 carr.
AVA".AB I.E ment etc. paid. UK. All prices inc.
VAT.

All prices inc. VAT in UK. P/P free on almost all items.
To pay by Access or Barclaycard, just tell us your
number.

B.P.P. ..o
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(PE38) 222-224 West Road, Westcliff-on-Sea,
Essex SSO 9DF. Telephone 03708 5542

PE PHASER UNIT P.E.APRIL 1979

A superb six stege phaser that really gives your guitar lift off. Equals the
best commercial models. Uses latest FET op-amps. Glassfibre p.c.b.
COMPLETE KIT OF ALL PARTS AS SPECIFIED............. £15.95¢
Pack 1. All semiconductor devices. £8.00°
* Pack 2. Resistors, capacitors & preset pot...................... .£3.76°
Pack 3. Footswitch, jacks, pot, knob, printad circuit & hardware, .£4.26°
SR, Pack 4. Diecast box and fest £2.00°

Separate pars: TLO62 80p, BF2458 50p, PCB £1.50, B pin sockets
{not inctuded in kit) 21p each.

PE SUSTAIN UNIT "4%™

Superb quality. low noise, low distortion sustain unit equal to the very
best commercial models. Suits all guitars. Glassfibre p.c.b.

phase

DESIGNER
APPROVED KITS

COMPLETE KIT OF ALL PARTS AS SPECIFIED............... £7.95¢
V 4 u.’tﬂ‘n Pack 1. Resistors, &pcb. £1.75¢
b Pack 2. All semi devices. £1.75¢
i = Pack 3. Footswitch, jacks, pot, knob, and battery chip...................... £2.75%
Pack 4. Diecast box and fest £2.00°
Separate parts: XC5053R 50p, RPYSBA 75p, Printed circuit board
“ 96p, Footswitch £1.50 each.
Complete sat of i £9.75
Aomlzll.lgENn Quality glass fibre p.c.b., printed with component locations ................. £3.50
t i £2.30
PETVSOUND  Completeseto
High quall lass fibre p.c.b. £1.50
SEPARATOR oL

Murata fiiters: SFE6.0MA 50p, CDAB.0MC 50p.

PE FUZZ UNIT
sTOP This is the Fuzz unit you have been waiting for! Smooth,
PRESS! clean tone with low noise and low current drain. Uses
glassfibre p.c.b. and latest FET op-amp.

COMPLETE KIT OF ALL PARTS AS SPECIFIED £7.95

POSTAGE & PACKING 15p per order. Orders over £5.00 post free.

All devices are top grade, brand new and to full manufacturers spec.

Send S.A.E. for our data sheet and price list of Ferranti semiconductors.
PRICES DO NOT INCLUDE VAT. Add 15% to all prices.

MAIL ORDER ONLY
CALLERS BY APPOINTMENT

DAVIAN ELECTRONICS

13 DEEPDALE AVENUE, ROYTON, OLDHAM OL2 6XD.

Amplifiers from HiAmp. All fully short circuit and open circuit protected
with thermal limiting. Making these amplifiers indestructable from

stress other than incorrect supply voltage.

1) £5.19 10 watts into 4 ohm .1% distortion max. =
30Hz -80KHz, supply voltage + 18v. i

2)£6.79 20 watts into 4 ohm .1% distortion max. %"g&

30Hz-80KHz, supply voltage + 22v.

3)£15.79 50 watts into 4 ohm .1% distortion max.
30Hz-80KHz, supply voltage + 22v.

4) £23.32 100 watts into 4 ohm .1% distortion max.
30Hz-80KHz, supply voltage + 32v.

All prices include P. P.

Make your own keyboards — ML-3 the reccapable switch.

ML-3 individual keyboard switch with reccapabie top

allowing lettering by individual.

Only: 1-10 30p each 51-100 25p each

11-60 27peach P. & P. 30p.

JONES ELECTRONIC SUPPLIES
588 ASHTON ROAD, HATHERSHAW. OLDHAM, OL8 3HW

Tel: 061-652 9879 Telex: 668250

— from Britain’s Leading Aydio Store

—

ARISTON 8A 100 - low mass

high quaiity arm, S shaped Low comphance
Universal SME type Head € 1ell Cofnplete with

anti-skating device SONIC
9 soNC £45,95

AUDIO TECHNICA AT-1007
S shaped arm Low comphiance magnesium
universal headshell Low capacitance heads High

trackabihity SONIC PRICE 529.95
ALL LEADING MAKES OF HI-FI and MANY OTHER ACCESSORY
'BARGAINS AVAILABLE FROM THE COMMUNICATIONS CENTRE:
ALL GOODS SUPPLIED WITH FULL p

2 YEARS GUARANTEE
am OPEN 9 00am - 6 00 pm Mon - Sat

INDON S LEADING HI FI SPECIALISTS

L SONIC SOUND AUDIO

248-256 Tottenham Court Road London W1

S]] IR B E PNl 1 11.F1 Dept 015809311 RADIO Dept 01-637 1908
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SUPERSOUND SAVING! BI-KITS AUDIO MODULES AT
Dll:lolgavoL?EVn\!ir:\lglsgsCASSETTES PRE-INCREASE PRICES! SPEC/AL OF-F-EB./
lacte Sinies s ' ol AL S

10 C120 40 min ide i i = 200 Resistors mixed values
in per si 3 watt Audio Amplifier Module 22-32v sui :\; £2.87 200 Carbon resistors 3} watt preformed

5 watt Audio Amplifier Module 22-32v supp £3.74 s A h
ALL REDUCED! 710 watt Audio Amplifier Module 22-32 [T
suppl £4.36 y L
CAPAC ITO R PAKS 1 5‘33%1“,3" Audio Amplifier Module 30-50v 50 1-2 watt resistors mixed pot values
16201 18 electrolytics  4.7uf-10uf supply £5.39 50 Precision resistors 1-2° toi. mixed
16202 18 electrolytics  10uf-100uf 35 watt Audio Amplifier Module 40-60v supply  £8.44 30 5-10 watt wirewound resistors mixed
16203 18 electrolytics  100uf-680uf 50 watt AudipAmplijier Module 50-70vsupply £13.74 150 Capacitors mixed types & values
ALL 3 at SPECIAL PRICE of £1.30 125 watt Audio Amplifier Module 50-80v supply  £20.49 60 Etectrolytics all sorts mixed
161680 24 ceramic caps 22pf-82pt 50 Polyester/polystyrene capacitors mixed
16161 24 ceramic caps 100pf-390pt 50 C280 type capacitors mixed
16162 24 ceramiccaps 470pf-3300pf - 40 High Quality electrolytics 100-470mf
16163 24 ceramic caps 4700pf-0.047pf SuppA\mtg;;%go/Zﬁ:Egsinput sansitivity 300mv 40 Low Vits Electrolytics mixed up to 10v
ALL 4 at SPECIAL PRICE of £1.80 suit: . a 20 Etectrolytics transistor types mixed
PA100  Supply voltage 24-36v lrg;(;ﬂsA -Tape. Tuner, 20 Tantalum bead capacitors mixed

RESISTOR PAKS Mag P UL Sutt: ALGOJAL

gomnnnanna o

mowoon g
mmoo<3088°ooooooooou

cocooposs0000000000M

wresistors  1K-8.2K Mag P.U., Suit: ALBO/AL120/AL250 g Large 74" ‘Mains Neon Tester screwdriver
16215 60 e Smalt pocket size ‘Mains Neon Tester’

w resistors  10K-82K ; %
16216 60 jw resistors  100K-820K MONO PR E-AMPLIFIERS Siemens 220v AC Reiay DPDT contacts

ALL 4 at SPECIAL PRICE of £1.80 10amp rating — housed in plastic case
16217 40 }w resistors 1000hn‘:—8200hm MM100  Supply voltage 40-65vinputs:Mag, P.U., Black PVC tape (§) 15mm x 25m - strong
16218 4 i N Microphone Max. output 500mv £ tape for electrical & household use

0 3w resistors  1K-B.2K H .
16219 40 fw resistors 10K-82K MM100G Supply voltage 40-65vinputs: 2 Guitars, 0.35 per roll 1.50 5 rolis
16220 40 fw resistors  100K-820K Microphones Max. output 500mv 100 Sificon NPN transistors ail perfect & coded
ALL 4 at SPECIAL PRICE of £1.80 POWER SUPPLIES m_n;ed types with Qa(a & equivalent sheet 2.50
IC SOCKET PAKS F.ET.'s O Sy has aukt sases aats ol squvarent | 2.50
s ¥ PS12 24v Supply suit2xAL10O, 2xAL20, 50 A d pi f SCR's diodes & fi
$J36 8pin | 2N3819 £0.17 2 <AL30 & PA12/S.450 0 Assorted pieces o SCR's diodes & rectifiers
J i 2 SPM80 33v Stabilised supply - suit 2x AL60, incl. stud types all perfect - no rejects fully
$J37 14 pin N5458 £0.18
5J38 16pin | 2N4220 £0.28 PA10010 15 watts - codedi s alncy 720
$J39 18 pin 2N4860 50'25 SPM120/45 45v Stabilised supply —suit2x AL60, 20 TTL 74 series gates — assorted 7401 — 7460 1.00
$J40 20 ol ° PA10Q010 25 watts d PC Board — mixed bundle PCB fibreglass/
541 22 pin SPM120/565 55v Stabilised supply —suit 2 xAL8O, paper single & double sided — super value!  0.75
5042 2 (1! (PROG RAMMABLE A - . 200 sq. ins. (approx) copper clad paper board 0.80
a3 23 g:: UNIJUNCTION) SPM120/65 givzg:)at{‘ﬂ;s:dusggp:,\k—zsalg 2xAL120. 100 sq. ins (approx} copper clad fibre glass 0.80
SJ44 40 pin 2N6027 £0.25 SG30 15-0-15 Stabitised power supply for - S 8 dual gang carbon pots log & lin mixed vaiues 1.00
ALLat ONLY £1.00 EACH | BRY56 £0.25 2 GE100MKII d B chiomalbiact 1.00
w ank 5 way incl. silver knobs .
Positive Case T0220 Negative 1 Mammoth I.C. Pack: approx. 200pcs
ER1D MPA30 Stereo Magnetic Cartridge Pre-Amplifier- assorted fall-out integrated circuits
&) , N <
uA7806 £0.65 uA7805 input 3.5mv Output 100mv £2. including logic 74 series, linear-audio and
"ﬁ;g:g gggg U:;g:g $.450 Stereo FM Tuner Supply Voitage 20-30v - D.T.L. many coded devices but some
u . u; Varicap tuned .. unmarked — you to identify
uA7818 £0.65 uA7918 STEREO30 Complete 7 watt per Channel Stereo SJ54 20 slider pots mixed values & sizes
uA7824 £0.65 uA7924 Amplifier Board —includes amps, pre- SJ56 6 100K lin 40mm slider pots
UA72314pinDIL  £0.35 amp. power supply, front pane). knobs $J57 6 100K log 40mm slider pots
LM308K TO! £1.10 etc —requires ransformer b I
_M309KTOS BP124 5wati12vmax - Siren Alarm Module v e g
h A i
OPTOELECTRONICS G oMK o Shderoand e SI60 4 5Klog 60mm single
complete with sliders and knobs d g A
DISPLAYS VPS30 Variable regulated stabilised power supply SJ61 4 100K log 60mm single
707 LED Display Price each £0.70 2-30v0-2amps K SJ62 5 15mm chrome knobs standard push fit
7 i PS250 Consists - 1 capacitor & 4 diodes for SJ63 1 Instrument knob — black winged {29 x 20mm)
I IgrE DaDiselay A AL £1559 constructing unstabilised power supply for ith 14 standard fit 0.15
727 LED Drsplay Price each (dual} £1.55 AL25010 135 wat with pointer ;" standard screw Hi -
1S SJ64 1 Instrument knob — black/sitver aluminium
L.E.D.'s TRANSFORMERS top (17 « 15mm) " standard screw fit 0.12
Price each L METAL CASE DUAL SLIDER POTS: 45mm travel
SJ78 .125LED Diffused RED £0.08 P 5J65 10K log 0.25 eacn
SJ79 .2 LED Diffused  RED £0.08 1.7 amp 35v suit SPM80 . . sJ66 100K [in ! 0.25 each
S120 125LED Bright RED £0.09 5 2amp 55v y p $J67 Chrome slider knobs to fit 0.10 sach
S121 .2 LED Bright RED £0.09 750mA 17vsuitPS12 . SJ68 30 ZTX300 type transistor NPN pre-formed for
15602 .125LED Diffused GREEN £0.11 1.5 amp 0-45v-55v suit SPM120/45 P/C Board colour coded biue - all perfect 1.00
1505 .2 LED Diffused  GREEN £0.11 SPM120/55v ) . . 5J69 30 ZTX500 type transistor PNP pre-formed for
1503 125LED Diffused  YELLOW £0.11 e e suitSPM120/55, P/C Board colour coded white ~ all perfect  1.00
1506 .2 LED Diffused  YELLOW £0.11 7 amp 0-20v suit Stereo 30 g : SJ70 25 8C107 NPN TO 106 case parfect transistors

5480 .2 LED Bright YELLOW £0.14 ¢ . K . code C1359
SUB2 2 LED Cloar illuminating RED £0.10 50mak5:0:lbvsuitSG30 - SJ71 25 BC177 PNP TO106 case perfect transistors
SJ83 .125LED Clear illuminating RED £0.10 code C1395 .
SJ72 4 2N3055 silicon power NPN transistors TO3

2nd QUALITY LED PAKS 139 Teak CabinetsultStereo 30, 320235 <8 1mm $J73 BUEEITLEE T sssorted 50v - 400v

i Teak Cabinetsuit STA15425x290x95mm g .
;?g; :g aiszsgned ac;zlgurs & size gggg Front Panel for PA100 & PA200 g SJ74 8 way ribbon cable — colour coded individually PVC
$123 10 2 RED £0.50 Back Panel for PA100 & PA200 d insulated solid tinned copper conduction
N front Panel forone GE100MKII B 0.20 meter

LED CLIPS 2240 Kitof partsincluding Teak Cabinet, chassis $J75 FM coax cable — plain copper conduction ceilular
sockets, knobs to buiid 15 watt stereo polythene insulated and plain copper braided

1508/.125 126 for £0. o1
\5081.2 2 >R amplifier PVC sheath  impedance 750hms  0.10 meter

SJ76 1 Board containing 2 x 5 pin DIN sockets 180°
SJ81 Infra RED emitter — Fairchild FP100 £0.25 0 2-2 pin DIN loudspeaker sockets 0.3
S$J98 5  Photo Detector MEL11 + Data £1.00 $J77 A 5 pin DIN 180° chassis/normal socket incl.
0.

ORP12 NORP12 Cad Cell £0.45 Price | Tyee DPDT switch
5J99 4 ITT 5870 ST Nixie Tubes £1.00 £0.06 | OA70 £0.06 IN4004 $J83 5 Germ. OCP71 type photo transistors

£0.08 | OA79  £0.08 | IN4QOS [ QT
529 Texas NPN silicon transistors 25503-8C108 T0-18 £0.13 | OAB1  £0.08 | IN40O6 B I e e ameiators Y0126

metal can — perfect & coded £0.13 0OAS0 £0.08 IN4OO7 Y N h
50 off £2.50 - 100 off £4.00 — 1000 off £35.00 £0.05 | 0A91 £0.08 | IN5400 sJ86 B L o TR
£0.06 | OA95 £0.08 | IN5401 :
SPECIAL OFFER Eolostili 53 eoTos INB402 gjg; 2;) ::ss! heat sinks T01/5/18/92
: : £0.07 | NGO £0.07 | IN5404 ; oslofficelielays '

SJ100  12v Electric Drill 7,500 RPM for alt your PC8 drilling oo £0 INB406 SJ89 20 Mixed values 400mW zener diodes 3-10v

completewith 2 drills -1 & +15 £5.50 :o'"z' £0-°5 o : $J90 20 Mixed values 400mW zener diodes 11-33v
i -1 2 : $J91 10 Mixed vaiues 1W zener diodes 3-10v
{

16214 60

16213 60 iw resistors  100ohm-820ohm PS200  Supply voltage 35-70vinputs:—Tape, Tuner 2 large croc clips 25A rated

-
o
=

00000002
o ne 9
@ 828

0000000

SUPER DUPER COMPONENT BOX 2036 0 | B i $J92 10 Mixed values 1W zener diodes 11-33v
5 g SJ95 8 Silicon Bridge Rectifiers up to 4Amp
200v + Data

SJ96 1 Battery holder to take 6 x HP7's

Min. 3 Ibs in weight consisting of a fantastic assortment of
Electronic Components Pots, Resistors, Condensers,

v | b
’ E:a“rzhgzvv?ii::;uctors wire, hardware, etc., etc.. etc ; ; 16168 5 assorted ferrite rods
n : o Price | Type Price | Type 16169 2 wning gangs MW/LW

*This is a large box and is sent separate to your order* £0.95 SL414A £1.75 TBAB10 £0.85 A .
. “ - . - 1617 50 . cok
L $140 £2.50 including p&p £1.70 | SN76013N £1.65 | TBAB20  £0.65 1617? = ?:;ersvjzsc‘hg: ours single strand wire
£3.00 SN76023N £1.60 uA703 £0.20 16172 M i
CALCULATOR CHIP €0.80 | SN76115 £1.60 | uA709C  £0.25 16173 12&?5?@322?:5

GOM2-C500 24 pin MOS £0.50 £1.35 | TAAS50  £0.30 | uA710  £0.25 16177 1 pack assorted hardware
£0.50 | TAA621A £1.80 uA711 £0.26 16178 5 Main slider switches assorted

£0.85 TBA1208 £0.60 741P £0.16 .

IC INSERTION/EXTRACTION TOOL e | Tonsaon 135 | Tanssr f£125 | (8118 lpackassoriedtagsties

2015 £0.35 eacn £0.55 | TBABOO  £0.75 TAAG618  £1.25 16181 3 Rotary wave change switches
Sendyourordersto: DEPT. PE3.BI-PAK POBOX6WARE HERTS.
SHOPAT:3BALDOCKST.WARE HERTS.
TERMS:CASHWITHORDER, SAME DAYDESPATCH, ACCESS,
BARCLAYCARDALSO ACCEPTED.TEL:(0920)3182. GIRO 3887006
ADD 15% VATAND50p PERORDER POSTAGE AND PACKING
*APPX.COUNTBYWEIGHT.
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PREAMPLIFIERS
LBPA1  Stereo  disc/

LBPA2. 4 channel gen.
purpose mixer

LBPA3. Stereo disco
with mic.

— LB25 —
25W, RMS 4Q
10Hz-50kHz
T.H.D. 0.1% 90dB S/N

iL&B

LIGHTING & AMPLIFIER
MODULES FROM L&B

JUST LOOK AT THESE PRICES!

SUPERIOR HIGH QUALITY LIGHTING CONTROL MODULES. ALL 1000 WATTS PER
CHANNEL NO POWER SUPPLIES NEEDED. ALL READY TO GO

— LB31000SL —
3 channel Sound-Light. Zero
switching, high sensitivity &
input impedance. Excellent
Separation.
Excellent for
disco’s.

— LB41000LS —
4 channel sequencer. Suedo-
random with two speed con-
trols.
Disco/band lighting |£17 .50
effects.

— LB31000LD —

3 channel tamp dimmer. Con-
trol from full off to full on.
Ideal for 14.70
stage lighting.

:

POWER SUPPLIES
£11.20

LB25PS . £
LB100PS
LB250PS

Al prices inctude VAT. P/packing FREE in U.K. except power supplies (£1).
Quantity/trade and overseas inquiries welcome.
For further informations send a SAE to:

A breakthrough in Lg6_5o}

modular technology. |

— LB11000LD —
Super tiny single channel

lamp dimmer.

For stage
lighting.

— LB31000SLC —
All the advantages of the
31000SL, active filters &
automatic chasing in the

absence of a music input.
[£29.90

— LB81000LC —

8 channei chase. Chase rate
& return speed controls. Op-
tional foot switch trigger/trig
o/p for module cascading.

-— LB250 —

250W R.M.S. 40
10Hz-20kHz
T.H.0.0.3% 110dB
S/N

100W R.M.S. 40
10Hz-25kHz
T.H.0.0.4% 80dB S/N

45 WORTLEY ROAD, W. CROYDON

ELECTRONICS SURREY CRO 3EB. TEL: 01-689 4138 !

This kit features a bi
directional sequence, speed of
sequence and frequency of
direction change being
variable by means of poten-

DISPLAY LIGHTING KITS

Each unit has 4 channels (rated at 1KW at
240V per channeil which switch lamps to
provide sequencing effects, controlied manually
or by an optionaj opto-isolated audio input.
DI.‘IDOO'?

DIGITALVOLTMETER/
THERMOMETER KIT

Based on the ICL 7106.
This Kit contains a PC8,
resistors, presets,
capacitors, diodes, IC and
0.5" liquid crystal display.
Components are also in-
cluded to enable the basic
DVM kit to be modified to a

gbt g.e,qgn’::f
X DD"?-' =
530‘& 8 Bookt

Microcomputers are coming - ride the
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 smali 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, OATA, PRINT, powers, brackets
variable names; LET; errors; coding simple programs.

Book 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;
exampies; glossary.

tiometers. Incorporates
master dimming con
trol. £14.60
DLZ1000K

A lower cost version of the
above, featuring unidirectional
channel sequence with speed
variable by means of a preset
pot. Outputs switched onty at
Mains zero cCrossing points to
reduce radio interference to
minimum,

Optional Opto Input
DLA1

Digital Thermometer usini
a single diode as the sensor. Requires a 3m.
9V supply. (PP3 battery} £20.75

60p

Rectangular Red
Rectangular Green
Rectangular Yellow

DISPLAYS

DL304 Red 0.3" c.c. pin com-
patible with DL704 70p
DL307 Red 0.3" ca. pin
compatible with DL707  70p

555 Timer 2ip
741 Op. Amp 19p
AY-5-1224 Clock £2.6v
AY-§-1230/2 Clock/Timer £4.20

AY-3-1270 Theimometer £0.20

ICL7106 DVM {LCD drive) £7.00 DL847 Red 0.8" pin comp. DL747) c.a. £1.80
LM377 Dual 2W Amp £1.45 DLB850 Red 0.8” c.c. {pincomp. DL750) £1.80
£M379S Dual BW Amp £3.50 DL727 Dual 0.5" c.a. Red £1.50
LM380 2W Audio Amp 80p

LM382 Dual low noise preamp £1.00

LM386 250mW low voltage amp 75

LM 1830 Fluid Leve! Detactor £1.5 — .

tM2807 f-v Converter £1.40 fo! 400V Plastic Case (Texas)
LM3909 LED Flasher/Osciliator 55 3A 49p  1BA 90p
tM3911 Thermometer £1.2 L BA S58p 20A  165p
LM3914 Dot/Bar Driver £2.10 oy 12A 70p 25A  190p
MM57160 {stac) Timer £6.90 6Awithtrigger 80p
MM74C911 4-digit disptay controller £6.50 i B8A isofated tab 65p
MM74C915 7 segmant-BLD converter Diac 18p

98
MM74C926 4-digit counter with 7-seg outputs £4.55

$5668 Touchdimmer £2.50

$8263 Touchswitch 16-way £4.86

TBABGO 5W Autio Amp 58p .

TBAB10AS TW Audio Amp 85p {Low Profile Texas)

TDA1024 Zero Voltage Switch £1.00 8pin 8p 18pin 17p
T0A2020 20W Audio Amp £2.85 14 pin 12p 28 pin 24p
IN1034€ Timer £1.80 16pin 14p 40 pin 36p

Alt ICs supptied with data & circuits. Data sheets only &g Soldercon Pins 50p/100

BARCLAYCARD All components. brand new and to
specification. Add V.A.T. AT CURRENT
VISA RATE TO ABOVE PRICES PLUS 30p
P-&P. Mail Order ~ Callers walcome by ap-

pointment.

TK ELECTRONICS {PE) jis Sty Grangs Road. tondon WT 21X, Tl: 01 579 579

86

THE BASIC HANDBOOK £11.50

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

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, unintelligibte texts.”" New Scientist.

A.N.S. COBOL f4.40

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.

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.
All that students require is an aptitude for logical thought. Size:
A5, 130 pages. This book is a MUST for those with things to
say.
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Handbook

Cambridge Learning Enterprises

Understand Digital Electronics
In the years ahead the pgoducts of digital electronics technology SELF" NSTR UCT'ON COU RSES
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 T/-/EWOMDS
Vel . : BEST TEACHER
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

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
A4 size - and serves as an introduction to the subject of digital
electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.

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

{B;)S; 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth
Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.
Book 4 R-S and J-K flip flops; binary counters, shift registers and half adders. >

DESIGN OF DIGITALSYSTEMS
£11.50

Design of Digital Systems is written for the engineer seeking
to learn more about digital electronics. Its six volumes - each A4
size are packed with information, diagrams and questions
designed to lead you step-by-step through number systems and
Boolean algebra to memories, counters and simple arithmetic
circuits, and finally to a complete understanding of the design
and operation of calculators and computers. Contents include:

CAMBRIDGE LEARNING ENTERPRISES, UNIT 28,
RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON,
CAMBS PE17 4BR, ENGLAND.

TELEPHONE: ST.IVES (0480} 67446

All prices include worldwide postage {airmail extra)
I1f order comes to £15 or more, deduct £2
Please allow 21 days for delivery

GUARANTEE No risk to you.

If you are not completely satisfied your money will be
refunded when books are returned in good condition.

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

| enclose a *cheque/PO payable to Cambridge Learning
Enterprises for £........

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

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR NAND. NOR and
exclusive-NOR functions; multiple 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; shitt registers; asynchronous and synchronous counters; ring.
Johnson and exclusive-OR teedback counters: random access memories (RAMs) and
read only memories (ROMSs).

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

Book 6 Central processing unit (CPU); memory organization; character

represemat@on; program storage; address modes; input/output systems; program Please charge my (“delete where applicable)
interrupts; interrupt priorities; programming; assemblers; computers; executive . .
programs. operating systems and time sharing. Access/Barclaycard/Visa/ Eurocard/Mastercharge/Trustcard

Diners Club. Account NO. ..o

Signature
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
i £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 resuits
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.

L

Cambridge Learning Enterprises, Unit 28, Rivermill Site,
FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR, England.
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

WOOD PLINTH CUT FOR B.S.R. £4.

BAKER LOUDSPEAKERS

1
""SPECIAL PRICES
Post £1.50 each
Model Ohms Size Power Typs  OQur Price
in Watts

Major 12 30 Hi-Fi £12
Deluxe Mk 1l 4.8, 16 12 15 Hi-Fi £14
Superb 8,16 12 30 Hi-Fi £22
Auditorium 8,16 12 45 Hi-Fi  £20
Auditorium 8,16 15 60 Hi-Fi £30
Group 35 8.16 12 40 PA £12
Group 45 4,816 12 45 PA £16
Group 50 4,816 12 80 PA £20
Group 50 8,16 15 75 PA £30
Group 75 4.8.16 12 75 PA £24
Group 100 8,16 12 100 PA £29
Group 100 8.16 15 100 PA £35
Disco 100 8.16 12 100 Disco £29
Disco 100 816 15 100 Disco  £35

4 CHANNEL TRANSISTOR MIXERS
Add musical highlights and sound effects to recor-
dings. Will mix Microphone, records, tape and tuner
with separate controls into single output. 9 voit
battery operated with switch for
Two channel stereo working. £8.00

MINI MODULE BAFFLE KIT Post £1.
EMt 15 x 8%in. 3-way Loudspeaker System
5in. Bass, 5in. Middle, 3in. Tweeter; 3-way Cross-
over & Ready Cut Baffle. Full assembly instructions
supplied. Response 60 to 20000 c.p.s. 12 watt
RMS 8 ohms £1095 per kit. Two kits £20,
Suitable Bookshelf Cabinet £9.50 each. Post £1.60.

- -

SINGLE RECORD PLAYER

Fitted with auto stop, stereo cartridge. Baseplate. Size 11
x Bin. Turntable ize 7in. diameter a.c. mains 240V 3
speeds plays all size records. 7

Two for £18. Post £ 1 one or two. U

NEW BSR SINGLE PLAYER  £24.50
Model P182 3-speeds flared aluminium turntabie.
“S" shaped arm, cueing device, stereo ceramic cartridge.

8.5.R. De-Luxe Autochanger with stereo
cartridge, plays all size records. Post £1.60 £20 00

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR

2

Size: 16 x 14
METAL PLt

x 31in. Teak Vaneered
TH CUT FOR B.S.R.

OR GARRARD
Size: 16 x 14 x 3in. £4. Silver or 8lack finish. Post £1.

MIXER AMPLIFIER :
Ideal for Groups, Disco, P.A. and Musical Instruments. 4 Inputs
speech and music 4 way mixing.

Output 4/8/16 ohm, a.c. Mains 240V. Post

Separate treble and bass controls. £85 £1.60
100 volt line model £14 extrs. |

BAKER COMPACT 50 WATT AMPLIFIER

TINTED PLASTIC COVERS ALL POST £1.60
Sizes: 14} x 12§ x 3in. £3.50. 16 x 14 x 3}in. £5.
5‘ x 131 x4m £4.17; x 9} x 3}in. £3,

xM

. Rosewood sides £4.

18 x 133 x 3ln £6. 18 x 12} x 3in.£6.
18 x 133 x 34in. with stand up hinges £7.

R.C.S. LOW VOLTAGE STABlLISED
(?WER PACK KITS

asp £2-95

parts and instructions with Zener dlode printed circuit,

Please state voltage required.

rectifiers and double wound mains transformer input 200
240V a.c. 0utpul voltages available 6 or 7, 5 or 9 or 12V
d.c. up to 100mA or less. Size 3 x 24 x 14in.

@n tnput 2 @ Bass  Treble  Gain  Mains

IDEAL FOR DISCOS, GROUPS, PUBLIC ADDRESS
Two inputs with volume controls. Master treble bass and
wolume controls. Suitable for all loudspeakers. £65. Post £1.60.

R.C.S. SOUND TO LIGHT DISPLAY MK i
Complete kit of parts with R.C.S printed circuit Three
1000W channels Will operate from 200mV signal
source CABINET extra £4 KIT=£18.00

R.C.S. 10 WATT AMPLIFERKIT

This kit is suitable for record players, tape play back,
guitars, electronic instruments or small PA
systems.Two versions are available. The mono kit uses
13 semiconductors. The stereo kit uses 22 semicon-
ductors. Both kits have printed front panel and volume,
bass and treble controls. Spec. 1ODW output into [
ohms 7W into 150hms. Response 20c¢.s to 30Kc.s.

Size 9% x 3 x 2in. A/C mains operated.

we £12.50 ¥~ £20%

Easy to build, Full instructions supplied

MAINS TRANSFORMERS

250-0-250V 70mA 6 3 2A

250-0-250 80MA 6 3V 3 5A 6 3v 1A
300-0-300V 100mA. 6-3V am)

300-0-300 120mA 2 - BAWIACT 63V 2A
220V 45mA 6 3V 2A

HEATER TRANS 6 3V 3A £2 { amp £2..
GENERAL PURPOSE LOW VOLTAGE Tapped outputs ar
2A3 45689 1012 15 18 24 and 0V

1A 6 B 10 12 16 18 20 24 30 36 40 48 60 £68.00
2A 6 8 10 12 16 18 20 24 30 36 40 48 &0 £9-50
3A 6 8 10 12 16 18 20 24 30 36 40 48 60 £12.50
S5A 5 8 10 12 16 18 20 24 30 36 40 48 60 €18-00
5 8,10 16V ;A £2-80 12V 100mA £1.30 12V 300mA £1.50,
12V 750mA £1.78. 40V 2A tapped 10V or 30V £3.50.

10-0-10V 2A £3. 40V 2A £3.80. 30V 5A - 34V 2A C.T. £4.
2 x 18V BAL11.12-0-12V 2 amp £3.80. 25-0-25V 2 amp £4.80.
20-0-20V 1A £3.50. 30V 1}A £3.30. 20V 14 £3,

9V 3 amp £3.50. 60V, 40V, 20V 1A £4.

32-0-32V 63A £11. 9V 250mA £1.60, 30V 2 amp £3.50.
AUTOTRANSFORMERS 115V10230V 0or 230V10 115V
150W £7; 250W £8; 400W £9; S00W £10.
CHARGER TRANSFORMERS input 200/250V for 6 or 12V
1}A £4.28. 3 smp £4. 4A £7.25.
FULL WAVE BRIDGE CHARGER RECTIFIERS. 6 or 12V outputs
17A 8Bp; 4A £1.60. HALF WAVE 12V 1}A 3Bp.

ALL POST 780 each

£3.48
£4.80
£5.80
£8.50
£2.50

£6.00

LOW VOLTAGE ELECTROLYT 1C.

50v 41p, 100V 7 2000mF 40v 25V 42p. 2500mF
. 2700mF 76V £1.

2!
75p; 35V 88p. 5600mF 76V £1.78. 1200mF 76V
HIGH VOLTAGE ELECTROLYTICS

8/350V 22p 8+8/450V 50p 50+ 50/300V SO0p
16/350V 30p 8+ 16/450v 50p 32+32/450V 75p
32/500v 75p 16+ 16/450V 50p 100+ 100/275V 6Sp

50/500V £1.20 32.32/350V 50p 150+200/275V 70p
MANY OTHERS IN STOCK

S 12V a2p: 25V ALUMING

BLANK ALUMINIUM CHASSIS, 18 s w.g. 2}in sides 6 x 4in

8 x 6in

10 x 7m 5‘p
14 x

4x2x2i0

S
98p; 40 10 x Tin £1.58; 14 » 9n. £1.90;
1.2,4.5,8 16, 25, 30, 50, 100, 200mF 15V 10p. 500mF  £1.86; 12 x 3in £1.20; 16x 10 £2.20, 12 x 8in £1.70.
12V 15p,25v20p, 50V30p 1000mF12V17p 25V 35p; ALUMINIUM PANELS, ?g s"l, " 245

16 x 6in

X 4in 24p; 8 x 6in 38p;

%6
Iz x Bin 8in 70p; 16 x 6in 70p;

x12in, £9; 16: 10in £1.16.

ARG LE BRACKET, 6« § x {in
ALUMINIUM BOXES, MANY OTHER 812E8 Ih :'rocx
88p; 3 x 2 x 10 86p; 6 x4 x 2in 95p; 82 6 x 3in

£1.80; 2 x 4 x 4in. £1.70; 10 x 7 x Jin £2.20; 12 x 8 x 3 £2.80.

THE "INSTANT” BULK TAPE ERASER
Suitable for casseties and all sizes of
tape reeis a ¢ _mains 200 240V

Leaflet SAE. Post 75p. £7.50
Head demagnetiser £5.00

S

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD. CROYDON, U K.

Minimum post30p. Accessand Barclaycard Samedaydespatch Radio Books and Components Lists 20p Open9-6 Sat. 9-5 (Closed Wednesday all dey). Tel.01-684 1665

Great new CroftonTreble
Self contained

MONITOR PCB

Complete with

B12-01
MONQ PLAYBACK
B12-02

B24-02
STEREO RECORD/P
B24—RP

QUALITY REEL TO R
REEL & CASSETTE TAPE HEAUS TAPE HEAOS

® MONQ RECORD/PLAYBACK
Self contamed 824-01

10 MDNITDR

STEREO PLAYBACK

LAYBACK

STEREO GLASS FERRITE REC/PLBK £11.60
AUDIO AND Hi-FI CATALOGUE 180 PAGE FULL COLOUR} 50 PENCE

SOME POPULAR UNIVERSAL CASSETTE

E12-09
£1.89  MONO/STEREO ERASE
822-02

£1385

£4.02 TWIN HALF TRACK RECORD/PLBK  £5.97

C44RPSD2

£330 QUAD QUARTER TRACK REC/PLBK £9.37

C22ES802

£6.66 TWIN HALF TRACK ERASE

all leads and scan coil assembly.

THE SOUGHT AFTER

*OHIO SUPERBOARD i1 ¥

(All prices ex VAT and P&P) Fully constructed at £188.00

CROFTON

ELECTRONICS

Crofton Electronics Limited, 35 Grosvenor Road,
Twickenham,Middlesex. Tel:01 891 1923

88

Tubes and transformers The unbeatable10” Aztec,
available separately from stock. complete and ready to go.
£35.50 £85.00

-

£4.72

MAGNETIC TAPE HEADS CATALOGUE 25 PENCE

4
'3
it

1
i
v
J

1
1

1

A
14

f%‘ |
>

|

Type 1838

1118 11 15 2
1633 16 30 2
1838 18 35 2
2236 22 30 4
2260 22 60 -

Metal Cabinets 12" wide x 53"
deep, finished blue with trans-
parent plastic drawers.

Type H No.of Drawers Price
(ins) Sm MedLge

Access/Barclaycard welcome
Prices incfude VAT and Post. Cheque/P.0. to:
Millhill Supplies (Tools),
35 Preston Crowmarsh, Benson,
Oxon OX9 6SL.

1 £10.75
1 £13.75
1 £15-75
2 £17.85

£17.95
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Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.

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

easy to understand stages.

Learn the technology of the future today in

your own home.

Build your own
oscilliscope.

ELECTRONICS

i learn to draw and

Carry out over
40 experiments.

'DIGITAL
TECHNIQUES

From watches to sophisticated
instrumentation,

Digital Electronics adds scope
to hobby or career.

l understand circuits.

COMPUTER
TECHNOLOGY

Learn to operate and programme
ome computer.

your own

Practical Electronics  March 1980

Floee

BROCHURES

No previous knowledge is necessary.
— Just clip the coupon for a brochure

Jeanan s
TUTORCOURSE
' ELECTRONICS

" Please rush me details of your
ELECTRONICS COURSE

Name

Address

Lk W e - - ———a—

Block Caps. Please
,: Post now, without obligation tc

! British National Radio
1& Elechonics School.

: P.O.Box 156, Jersey, Channel Isles

1
' PER3

89



VALVE MAIL ORDER CO.

Climax House

Falisbrook Road, London SW16 6ED

£p £p fo 5, fp
AA119 0.12 g Y70 0.17 | MPSUOT  0-41 | 1N914 -08 | 7405 .18
AAY30 0.31| BCY71 0-20 | MPSUO6  0-53 | 1N916 -08 | 7406 48
AAY32 0.48] BCY72 0.15' | MPSU56  0-56 | 1N4001 -07 | 7407
AAZ13 0.21| BCZ11 1.72 | NE555 0-52 | 1N4002 07 | 7408 -23
AAZ15 0-39| 8D115 0.52 | NKT401  2:30 [ 1N40O3 08 | 7409 0-23
AAZ17 0-31| 0121 1.60 | NKT403  1-89 | 1N40O4 08 | 7410 0.18
AC107 0-68| 8D123 1.50 | NKT404  1-98 [ 1N40O5 09 | 7412
AC125 0-23| gD124 1.50 | DA5 1.09 { 1N4006 5 7413 37
AC126 0-23( 8D131 0.40 | OA7 0-63 | 1N4007 10 [ 7416 .37
AC127 0.23| BD132 0-44 | OA10 0-74 | 1N4009 17| 7417 37
AC128 023180135  0.39 | OA47 0-16 [ 1N4148 07 | 7420 20
AC141 0-29)| BD136 0.39 | DA70 0-35 | 1N5400 18 | 7422 23
AC141K  0.40| BD137 0.40 | OA79 036 | 1N5401 16| 7423 -37
AC142 0-23| BD138 0.46 | 0A81 0.36 | 1544 05| 7425 .35
AC142K  0-35{8D139 0.48 | 0AB5 035 | 15920 08| 7427 36
AC176 023/ BD140  0.51 | DA90 0.09 | 15921 .08 | 7428 -49
AC187 0-23| D144 2.30 | 0A91 0.09 | 2G301 15| 7430 -20
AC1BB 0.23| D18} 1.26 | DA95 0-09 [2G302 1.15| 7432 -35
ACY1? 0.98| gD182 1.36 | 0A200  0-10 | 2G306 1.27| 7433 -41
ACY18 0-92| B0237 0.48 | 0A202  0-10 | 2N404 15| 7437 -37
ACY19 0-86| BD238  0.63 | 0A211 115 | 2N696 29| 7438 -37
ACY20 0-80( BOX10 1.05 | DAZ200  1-15 [ 2N697 29 ( 7440 .21
ACY21 0.86| 8DX32 2.30 | 0AZ201  1-15 foNG9g 36| 7441AN -97
ACY39 1.72| BDY20 1.44 [ 0AZ206 1-16 | 2N705 38| 7442 0.83
AD149 0-80| BOY6! 1.72 | 0AZ207  1-15 | 2N706 17| 7447AN  1.04
AD161 0-52( BF115 0-29 [ OCt6 2-30 | 2N708 -23 | 7450 .21
AD162 0-62| gF152 0.21 [ 0C20 2.88 930 -23 | 7451 .21
AF106 0.52| BF153 0.23 | 0C22 2.88 | 2N1131 -30 | 7453 .21
AF114 0-86( BF154 0.20 | 0C23 3.16 1 2N1132 -30 | 7454 -21
AF115 0.86| 8F159 0.26 | 0C24 3-45 | 2N 1302 -40 ) 7460 .21
AF116 0-86| BF160 0-18 | 0C25 1-04 1 2N1303 -40 | 7470 -40
AF117 0-86| BF167 .23 | 0C26 1.04 | 2N1304 52| 7472 -38
AF139 0.46| 8F173 .23 | 0C28 2.30 | 2N1305 521 7473 -41
AF186 1-38( 8F177 .28 | 0C29 2-30 | 2N1306 58| 7474 [
AF239 0-52| BF178 .28 1 DC35 1.73 | 2N1307 68| 7475 0.62
AFZ11 3-18| BF179 .29 | OC36 1-73 12N1308  0-83( 7476 0-48
AFZ12 3-16| BF180 -35 | OC41 0-92 12N1309 0-63( 7480 0.63
ASY26 0.48 BF181 35| 0C42 0-86 [ 2N1613  0-29| 7482 0.86
ASY27 0-48| gr182 36| 0C43 2.59 [ 2N1671  1-73| 7483 1.04
ASZ15 1.44| BF183 29| OCa4 0.69|2N1893  0-29( 7484 115
ASZ16 1.44( BF184 29 | 0C45 0-63 | 2N2147  2.02( 7486 0.40
ASZ17 1-44| BF185 .29 | OC71 0.63 | 2N2148  1-88( 7490 0-60
AS220 1.72| BF194 .10 | 0C72 0-63 | 2N2218  0-29| 7491aN  0-92
ASZ21 2-30( 8F195 0-10{ 0C73 1.15 [ 2N2219  0-28] 7492 0-89
AUT10 2-30| BF196 0-12{ 0c74 0-74 | 2N2220  0-21 7493 0-63
AU113 1.96| BF197 -14 | 0C75 0.74 { 2N2221  0-211 7494 0.92
AUY10 2-30] BF200 -31 [ 0C76 0.63 | 2N2222 0-21] 7495 0-83
BA145 0-15| BF224 -23 | 0C77 1.38 | 2N2223  3.16| 7496 0.92
BA148 0-15| BF244 -32 [ 0C81 0-74 | 2N2368  0.20| 7494 3-45
BA154 0-10| BF257 -28 | OC81Z 1-38 | 2N2369A 0.24| 74100 1.73
BA155 0-12| BF258 0-30 [ 0C82 0-74 | 2N248. 0.23| 74107 0.-52
BA156 0-10( BF259 0-37 | 0C83 0-74 | 2N2646  0-63 | 74109 0-81
BAW62  0.06| BF336 0-35 | OC84 0-74 [ 2N2904  0.29( 74110 0.58
8AX13 0.07| BF337 0-35 | 0C122 1-73 | 2N2905  0.29( 74111 9-81
BAX16 0.10| BF338 0-36 | 0C123  2.02 | 2N2906 0-24| 74116 2-02
8C107 0.14| BFS21 4551 0C139  2-59 | 2N2907 0.24| 74118 116
8C108 0-14! BFS28 2-56 | 0C140 3-16 | 2N2924  0-24 | 74119 1.73
BC109 0-15| BFS61 0-23 | 0C141 3-74 | 2N2925  0.26 | 74120 0.95
BC113 -14 | BFS98 0-23  6C170  1-15 | 2N2926 0-16 74121 0.6
BC114 18| BFW1 074 | o171 1-15 | 2N3053  0-28 | 74122 0-69
BC115 18] BFW11 0741 0C2 1.73 | 2N3054 0.58 | 74123 1.15
BC116 .17 | BFX84 0-26 | 0C201 202 | 2N3055 0-81] 74125 0.63
BC117 .20 | BFXB5 0-26 | 0C202 2-02 [ 2N3440 0.-89( 74126 0.63
BC11B -12 | BFX87 0-24 | 0C203 2.02 [ 2N3441  0-92 | 74128 0.69
BC125 -18 | BFXB8 0.24 | 5204 2-88 [ ON3442 1-26| 74132 0-81
B8C126 -23 | BFY50 0-30 | 5C205 2.88 74136 0-63
BC135 -16 | BFY51 0-30 | pc206 2-88 | oN3614  1.73( 74141 0.92
BC136 -17 [ BFY52 0-30 | 0gc207 2:02 1 2N3702  0-13( 74142 2.85
BC137 -17 | BFY64 0-30 | oCP71 1-44 | 2N3703  0-15( 74143 2.88
BC147 0-10 | BFY90 1-44 | ORP12 0-86 | 2N3704 0-15( 74144 2-88
BC14B 0.09 | BSX19 0-24 [ R20088 202 | 2N3705 0-15| 74145 1-04
8C149 0.10 | BSX20 0-23 | R2009 2.59  2N3706 0-15| 74147 2.30
8€157 -10 | BSX21 0-23 | R20108 202 | 2N3707 0-15| 74148 2.02
8C158 -09 | BT106 1-44 | 19Ca4 0-36 | 2N370B 12| 74150 1-84
BC159 -12 1 BTY79/4 3.67 | T1C2260 1-38 [ 2N3709 151 74151 0-97
BC167 .14 | BU205 2.02 1209  0-23 | 2N3710 <121 74154 2.02
BC170 -13 | BU206  2.59 | TIP29A  0-47 | 2N3711 12| 74155 0-97
BC171 0.12| BU208 2.30 | TIP30A  0-48 [ ON3779 02| 74156 0.97
BC172 0-12| By 0.52 | TIP31A -51 | 2N3772  2-30] 74157 0.86
BC173 0-141 BY126 0-16 | T1P32A 65 | 2N3773  3-45( 74159 2.42
BC177 0-17| gY127 0-19 | T1P33A -79 | 2N3819  0-41| 74170 2.65
BC178 0-16 | BZX61 0.21 | T1IP34A -84 | 2N3820 0-62| 74172 5-08
BC179 0-18 | Series TiP41A  0-72 | 2N3823 0-63| 74173 1.61
BC182 0-13| BZvee 0-16| T1P42A  0-81 | 2N3BB6  0-83| 74172 1.73
BC183 0-12/ Series T1P2955 0-77 | 2N3904 -15( 74175 1.04
BC1B4 0.13 T1P3055 0-64 | 2N3905 18| 74176 1.26
BC212 0-15| CRS1/40  0.89 43 62 | 2N3906 15| 74178 1.44
BC213 0-14]| CRS3/40 0-86 | 25140 8 | 2N40 -16| 74179 144
8C214 0-17| CRS3/60 1.04 | 25170 -24 | 2N4059 12| 74180 1.32
BC237 0-10 | GEX66 1.73 | zs17B .62 | 2N4060 -14( 74190 1.73
BC238 0-14| GEx541 4.80 | 25271 26 | 2N4061 74191 1.73
BC301 0.38 3M 0.86 | 25278 -85 | 2N4062 15| 74192 1.565
BC303 0.38| GJ5M -86 | ZTX107 -13 | 2N4124 -17| 74193 1-55
BC307 0.121 GL7M -86 | ZTX108 12 | 2N4126 171 74194 1.44
BC308 0-12| GMO378A 2:02 | ZTX109 -14 | 2N428B6  0-23| 74195 1.1
BC327 0-23| KS100A .62 | ZTX300 -14 | 2N4288  0.25| 74196 1.38
BC328 0-21| MJE340 82 | ZTX301 -15 1 2N4289  0-28| 74197 1.26
BC337 0-21| MJE370 135 | ZTX302 17 | 2N5457  0-40| 74198 2-59
BC338 0.20 | MJE371  0-71 | ZTX303 -20 | 2N5458  0-40] 74199 2.59
BCY30 1.16| MJE520 0-80 | ZTX304  0-22 | JN5459  0.40| 76013N  2-02
BCY31 1-15{MJE521  O0-63 | ZTX311 14
BCY32 1-15| MJE2955 ZTx314 .23
BCY33 1-04| MJE3055 0-88 | ZTX500 156 | INTEGRATED
BCY34 1-04| MPF102 38 | 7TX501 -16 | CIRCUITS
CY3 3.45| MPF103  0-35 | ZTX502 -18 | 7400 0-18| Plugs in socket
BCY40 115/ MPF10a  0-35 | 7Tx503 -20 | 7401 0-18| — low profile
BCY42 0-29| MPF105 -35 | ZTX504 23 | 7402 0.18| 8pinDIL  0.17
BCY43 0-28| MPSAQ6 0-28 | ZTX531 -23 | 7403 0.18| tdpinOIL ©0.17
BCY58 0-18/ MPSAS6  0.30 | ZTX550  0-18 | 7404 0-20| 16pinOIL  0.20

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors - Closed Saturday
Terms C.W.0. only - Tel. 01-677 2424-7
Quotations for any types not listed S.A.E.

Post and Packing 30p per order
All prico! i’nclud. VAT Telex 346708

Prices correct
when going
to press

MINIATURE MAINS TRANSFORMERS

Top quality. Split bobbin construction will give 4-5V-0-4.5V at 250 MA.
14" x 13" x 14", all sorts of uses. ONLY 90p.

1000 uf, 100V. Radial, 1§” x 2”. ONLY 70p. 3 for £1.50.
BD131's 4 for £1.00

3 for £2.20.

Dea't Lot Yow Envirenment Dehydrate You!

Buy our Honeyswell Humidity Controller.

Membrane actuated. very sensitive, }” shaft, 250V 3754
Comtacts. |deat for gresnhouses. centrally hested homes.
affices etc. Build your own humidifiers or slsrms. Fraction of
original cost 90p ea. 3 fer £2.

20mm ANT) SURBE FUSES
630mA, 800mA, 1A, 1-24A, 1-8A, 24, «-5A 3-15A 12 of
ong type £1. 12 of each type £7. 100 of sms type £7. 100
of each type £48.

TRANSISTOR PACKS
100. Full spec, new snd marked. Inchides BC148, BC184L

20 ASSORTED ZENER DIODES
1 watt and 400MW. £1.50
100 MIXED DIODES
includes: Zener, powsr. bridgs, germanium, silicon etc
All full spec. £4.85

| MED412, BF274, BC154 otc. otc. £4.95

200 os sbove snd includes AC128, 2N3055, BFYS0,
BD131, BF200 otc. £9.65

Buy bulk and save money. these packs sre worth st lesst
doubie.

ULTRASONIC TRANSDUCERS
Transmitter and receiver. 40 kHz 14 mm.diam. £4.25 pair.

P/B SWITCH BANKS

§ x § POLE REED RELAYS ON BOARD
12V ideal for burglar slarms, model raitways stc. £2.45

These cost & fortmel Ware made fer various music centres.
Includes independent and interdependent latching types muiti
pole /o etc. Can be modified. Can't be repasted. 3 Banks fer £1

MINIATURE REED SWITCHES
We are the cheapest! 12 for £1.00 100 lor £4.20

BULK BARGAINS. STOCK UP FOR SUMMER

300 mixed } & § watt resistors £1.60
150 mixed 1 & 2 watt resietors £1.50

G.E.C. UNF TRANSISTOR TV TUNERS
Rotary type with slow maotion drive, fssds snd aerisl socket.
£1.50 3 for £3.50 “for GEC "2010" series etc”

300 mixed capacitors, modam, most types £3.76
100 mixed ceramic snd plate caps £1.20

400 mixed film resistars £2.95

100 mixed ceps £220

MAKE CHEAP BATVERY ELIMINATORS
Fully shrouded mini meins transformers. 240V in 8-0-8V ot
100 MA out. Complets with mains lsad snd phig, ax new
wquip.90p :

25 pots and presets £1.50

25 pressts, skeleton etc. £1.20

20 VDRs and thermietors £1.20

100 Hi-wattage resistors wirewound etc. £2.20
100 ics, nice values £2.20

DE LUXE FIBRE GLASS

PRINTED CIRCUIT ETCHING KITS
Includes 150 sq. ins. copper clad F/G. board. 1 Ib ferric
chioride. 1 dalo etch resist pen. Abrasive clsaner. Etch tray
plus instructions. Special Prica £4.95
1 FE. Ct. To mil. spec. £1.25
& W FE. C1. To mil. spec. £5.00
150 3q. in. Single sided board £2.00
150 3q. in. Double sided board £3.00

300 printed circuit resistors £1
300 printed circuit components £1.50

100K MINIATURE THUMBWHEEL SLIDER POTS
Very neat. can be banked side by side. Ideal for v. cap
tuning, graphic squalisers etc. 10 for £1

MINIATURE LEVEL/BATT. METERS 200p.A
F.S.0. a3 fitted to many cassetta recorders 60p

40p P & P on oll sheve itoms. Chequs or P.0. with ordes to:

SENTINEL SUPPLY, DEPT. P.E.

149A BROOKMILL RD. DEPTFORD, LONDON, SE8

90

s EimestrOrs
ARFRARS, HEPWORTH

SOME THINGS
YOU CAN
DO WITHOUT..

but the

HOME RADIO
CATALOGUE

is Top Priority for
every constructor

® About 2,500 items clearly listed and indexed.
@ Profusely illustrated throughout.
. ® 128 A-4 size pages, bound in fuil-colour cover.
@ Bargain list of unrepeatable offers included free.
® Catalogue contains details of simple Credit Scheme.

HOME RADIO (Components) LTD.,
Dept. PE., 234-240 London Road, Mitcham, Surrey CR4 3HD
Phone 01-648 8422

NAME

Please write your Name and Address in block capitals

ADDRESS

POST THIS COUPON
with cheque or P.O. for £1.30
o @& a» oo ae o ﬂ

HOME RADIO (Components) LTD., Dept. PE
234-240 London Road, Mitcham, Surrey. CR4 3HD

{Regn. No
London 912966
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STARCHASER 4000

THE NEWFOUR CHANNEL
LIGHTING CONTROLLER

@® 4 channels 750W each

® over 1000 different sequence

patterns and effects @ 3 aiternative sound

triggers @ A.G.C. @ simulated strobing @ zero reference

triac firing @ superb TUAC quality and reliability £99.00 inc.VAT.

~ 3CHANNEL AUTO
. SOUNDTO LIGHT
g AFLG o,

* Fully automatic via built in microphone
* No connection to amplifier necessary

£17 50

4 CHANNEL SOUND TO LIGHT 3 CHANNEL LIGHT ADD SEQUENCE CHASING &
SEQUENCE CHASER MODULATOR DIMMING EFFECTS FOR TUAC
—SILMB 3 CHANNEL LIGHT
MODULATOR

— 3SDMI

« RCA 8A Triacs
‘* 1000W per channel

« Switched master control « RCA 8A Triacs

for'sound operation from %W to 125W « + 1000W per channel » Speed Control 3 per minute to 10
Speed control for fixedrate sequence from « Each channel fully suppressed and fused (S5 CEEIE] )
8 per minute to 50 per second = Full logic * Master control to operate from 1W h E\f'” logic lntegrlated C";‘Cu'h"y |

| trol t
integrated circuitry with optical isolation ::o :25W 20 IRl CEIRe) UE) CEIE0 & a(r)me
for amplifier protection.  £22.95 * Full Wave control £22.95 £17.5
Model 501 500W per channel, as above o=
without sound triggering. £14.95 Send for our free 28 page/catalogue, please enclose a stamp. |

FRONT PANELS FOR LIGHTING EFFECTS MODULES (complete with SW|tches neons & knobs)

4LSM1
Size: 6%"'x 4%

For SILMB
Size: 8" ' x 4%’

£9.00

S1LMB Combined
with 3SDMI. Size
4 9 x4%". £10.00 J’

TUAC MAIN DISTRIBUTORS (Callers Only)

Birmingham, George Matthew 5/87 Hurst Street

(Tel 6221941
London, Gartand Bros.. Deptiord Broad
London, Session Music, 163 Mitcha ad 1
TUAC Ltd., 119/121 Charlmont Road, SW17. (Tel 01672 3413) Mon-Sat 10am to 530pm Closed Wec
Tel: 01-672 3137/9080 Luton, Luton Disco Cenire, 88 Wellington Street 4
PRICE INCLUDES VAT. P+P FREE Manchester, At Music, 88 Oxford et, (Tel 236 0340}
TO ORDER BY POST. Make cheques/P.0O.s payable to TUAC LTD. or quote Middiesborough, Salcoglen, 43 Borouah Road. (Tel 242851

Access/Barclaycard No. and post to TUAC LTD. 119/121 Charlmont Road, London SW17 9AB. Watford, (
We accept telephone orders from Access/Barclaycard Holders. Phone 01-672 9080.

ompon 3 n Road, (Tet 45335}
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T0TAL AMPLIFICATION FROM CRIMSON ELEKTRIK

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS——

STEREO PRE-AMPLIFIER POWER AMPLIFIER POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL translormers anly 50mm high
with a 120—240 primary and single bolt fixing (includes capacitors/bridge rectifier).

PRE-AMPLIFIER KIT

This includes all metaiwork, pots, knobs etc. to make a complete pre-amp with the CPR 1 {S) module and the
MC 1 (S) if required.

CPR {—THE ADVANCED PRE-AMPLIFIER

The best pre-amplifier in the U.K. The superiority of the CPR 1 1s probably
in the disc stage. The overload inargin is a superb 40dB, this together with the
high slewing rate ensures clean top, even with high output cartridges tracking
heavily lated records. Ci de distortion is eliminated by an unusual
design. R.I.LA.A. is accurate to 1dB; signal to noise ratio is 70dB relative to
3-5mV; distortion < 005% at 30dB overload 20kHz.

Following this stage is the flat gain/balance stage to bring tape, tuner, etc. up ACTIVE CROSSOVERS Pre-amp Kit

to power amp. signal levels. Signal to noise ration 86db; slew-rate 3V/uS; X02 £15.18 X03 .£23.58 £38.07

T.H.D. 20Hz-—-20kHz < 008% at any level. F.E.T. muting. No controls are fitted. LIFIER M I E POWER AMP
There is no provision for tone controls. CPR 1 sizeis 138 ~ 8C « 20mm. Supplvto C? 608 5:\:6/'; ohr:n 35_(;%2, t £§9-52 KIT ....... £35.03 CRIMSON ELEKTRIK
be %15 volts. CE 1004 100\»;/4 ohms 35-0-35v  £23.02 PRE-AMPS: . 1A STAMFORD STREET,

CE 1008 100V//8 ohms 45-0-45v  £25.98 b
MC 1—PRE-PRE-AMPLIFIER CE 1706 170W/4 ohms 45.0-45¢  £31.00 w5 2S00 LEICESTER. LE1 6NL
Suitable for nearly all moving-coil cartridges. Send for details. CE 1708 170W/8 ohms 60-0-60v  £33.97 gions—one uses Tel: (0533) 653508

M TOROIDAL POWER SUPPLIES standard compo- :

X02 : X03 - ACTIVE CROSSOVERS A CPS1for2 - CE6080r1x CE1004 £18.68 nents, and the
XQ2 — two way. X03 — three way. Slope 24dB/octave. Crossover points set to order CPS2 for 2 x CE 1004 or 2/4 ~ other (the S) uses U.K.—please aliow up to 21 days
within 10%. CEBOB........oouvcenian,uns £18-80 MO resistors for defivery.

CPS3 for2 -~ CE 1008 or ¥ « where necessary All prices shown are UK only and
REG 1—POWER SUPPLY gss'}?‘ VU CE 10 S;zg and tantalum capa- incyde VAT and post. COD 90p extra,
The requlator module, REG 1 provides 15-0-15v to power the CPR 1 and MC 1. cPss '3:1 « CE 1708. -  £24.18 ((::l:,onrlt £31.68 £100 limit. Export is no problem, please
ITI'::an be used m':.h' avglyloi our now:r‘ar(\:) supplies or our small transformer TR 6. CPS6ior2 « CE 1708 or € CPRIS | £40.87 write for specific quote. Send large SAE

e power amp kit will accommodate it. SEEX?‘!S'"KS ................. £25.63 > gg;fg or 3 Internationai Reply C for

POWER AMPLIFIERS Light duty. 50mm, 2°C/W...... £1.44 MCIS .... b -det.alled information.
It would be pointless to list in so small a space the number of recnrding slt'udsigs. rigéu/'\'l‘v power, 100mm, e RpggER SUPPLY Distributors:
educational and government establishments, etc.'who have been usingCR N 9O noanagopannanopagonnan 3 o H
amps satisfactorily for quite some time. We have a reputation for the highest Disco/group, 150mm, t-1°C/W £3. TR ...... £1.97 BADGER SOUND SERVICES LTD.
quality at the lowest prices. The power amp is available in five types, they all Fan, 80mm, state 120 or 240v ... £19.70 BRIDGE 48 WOOD STREET, LYTHAM ST, ANNES,
have the same specification: T.H.D. typically -01% any power 1kHz 8 ohms; Fan mounted on two drilled DRIVER, B8DI LANCASHIRE FY8 1046
T.1.D. insignificant; slew rate limit 25V/uS; signal to noise ratio 1t0dB; frequency 100mm heatsinks, 2 » -4°C/W, Obtain up to 340W DOWN HI-FI AND VIDEO CENTR
response 10Hz-35kHz, —3dB; stability unconditional; protection—drives any 65°C max. with two 170W using 2 ¥ 170W E
load safely: sensitivity 775mV (250mV or 100mV on request); size 120 - 80 - modules. ... .. .iiiiiin £31.05 amps and this 66, ABBEY ST., BANGOR
25mm, THERMAL CUT-OUT, 70°C.. £1.64 module BD!I £5.75 N. IRELAND

¢ — CLEF KITS - ¢ DISTRIBUTORS
| NETe—— REQUIRED

i Units can be supp[ied to add to the Compo- -
. "M DO e R e A G for the NEW low priced
7 T IO T AN \\\(\S thgh efficiency
, N N v

. (5ALATREK)

/ No Motorised
Parts

NEW/ELECTRONIC ROTOR %
Two speed organ rotor simulation plus a
three phase chorus generator on a single
p.c.b. (B”"x5"). Kit includes all components/
i IC sockets throughout/mains operation and

e e o e stereo headphone. Driver p.c.b. easily inte
) _h gr;les with existing organ components kit —

9.

. 3 . o KEYBOARDS
h  Quality Electronic Musical We believe that we have located the best
Instruments_under the personal super- manufacturer of square front Keyboards, as
vision of Specialist Designer A. J. used in our Kits, and can also supply
BOOTHMAN. Koy hoh o including the industry
JOANNA 72 & 88 PIANOS standard soft plated contact springs.
Six and 7} Octave Electronic Pianos with ;g :8;: Ef g;;go
unique Touch Sensitive Action as used in the 88 NOTE A—C £45.08
P.E. JOANNA, which electronically simulates - B F “
piano key inertia — a feature not available in All Keyboards are easily cut to provide your & ully
any other design. Build this widely aclaimed required length and compass. Suanmy an- AU[OthIC
professional instrument, for either domestic quiries welcome. MA'NS
g;rﬁtzlg(g use, from our top quality Compo: BUILDING SERVICE
We are specialists in Electronic Piano
SIX OCTAVES - £184 Manufacture and can build your Piano fof you
71 OCTAVES - £209 - see lists.
TPH:'\sz'::i':sGSE:i‘nSEST:&aEsizer with a fan- ?’t‘agansn:nﬁTS'g'.“E, quoting items of interest for T V ( COLOUR AND
tastic sound at agn economic price. Split Telephone BARCLAYCARD orders can be o BLACK&WHITE

accepted, all prices include V.AT., carriage &

L(;\::t;(;ard facility with a range of impressive Isarance REFRIGERATORS

VISITS

COMPONENT KIT - £164 Are welcome by appointment, otherwise Mail FREEZERS
Crder Only

Back up TELEPHONE advice is available
::I’::‘r (E‘u."l‘)'::'lg::r i‘n‘::l:::shc‘vi.("‘: :l':: gnxq:iori'::welcome - i)n Australia please con A IR CONDI TIONERS
BUSINESS MACHINES, ETC.

GALATREK, LLANRWST,

above Kits. tact JAYCAR (Sydney

CLEF PRODUCTS (ELECTRONICS)
LIMITED

Dept.A,N.WALES, GT. BRITAIN.

TELEX 617114. PHONE 0492 640311

(Dept. PE) 16, Mayfield Road, Bramhall, Cheshire SK7 1JU.
061-439 3297
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-
The items shown in this advert are just a small selection taken
from our 1979 Catalogue containing everything trom Resistors to
7 . the latest in Microprocessors. Order your copy today FREE with all
your coundeet eonneelion ip the world of ecomponente RSN
TEL:
Dept PE 1, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONBON, N10 3HN 018833705 018832289
AY-5.1224 285  LM3IBIN 177 NESB2N 350 SPEc IAL
LI 1418 laszee 105 | LINEAR CA3046 77 M3BIAN 281 NESBEN 129
7400 11| 141500 A7 145295 ys0 | 103 121 CA3053 71 LM382N 138 NE56BN 1.39
7401 A1 | 741800 1 Jasses 133 | 709 8pin A1 CA3075 286  LM3IB6N 87 NESBTN 1.81
1402 A1 | 741502 A7 48328 150 | 110 14pin A2 (A3080 71 LM38IN 112 SL418A 194
7403 13 | 741503 7 jas3se 120 | 710 1098 89 CA3081 140 LM3BIN 108 SAA1024 385
7404 14| 741504 a8 TNl 4o | 711 4pin 35 A2082 140 (M725CN 296 SAA1025 5562 5 X 7 4]
7405 15 | 741505 22 J4s3Es 54 | 14t Bpn 23 (A3086 45 (MI303N 118 SDB000V 346
7408 24 | 141508 21 48388 B4 | 18 M4pin A2 £A3089 85 [M180BN 222 SNT600IN 95
1407 24 | 741508 21 3418387 54 | 141 T089 48 CA3130E 88 LMIBI2N 649 SN6003N 232
7408 14 | 741510 21 9403368 ‘64 | 147 ldpin T8 CA3140E 38 LM1B20N 117 SN76008K 125 1 00
7409 45 | 741811 21 3415386 It 748 B pin 38 CA3160E 120 LM30B5N 123 SN76013N 155 $
1410 A3 | 741812 21 4333 g7 | 748 14pin 40 ICL803BBC 975  LM3900N 55 SN76013N0 136
1411 20 | 741513 A3 aS668 135 | 748 1099 55 |CLB03BCC 375 LM3305N 122 SNI6018K 1.25
1412 A6 | 741514 25 qaiss70 187 | 753 8pn 199 177120 212 LM3IS0IN 75 SN76023N0 140
1413 22 | 741815 21 S0 Ava0212 667  (F35IN 45 [M3S1IN 128 SNTB033N 2.32
1414 46 | 741520 21 | AY-1-5051 167 {F356N 85 M252.B1-Aa 887  SNIBS32N 173 4 X 5 5 5
1418 22 14821 21 AY-1-6721-6 228 [M30IAN 28 M253-B1-AA 920  SN7B544N 142
;:% g ;:tg% f} CMos LM301AH 51 Mm\gv 126 SN76660N g:
. 4000 15 LM307N 51 MC1312p 225  SN766BBN )
7423 21 | 741821 21 | 4001 17 ?OYZ?AMIC WA 3.4g | LM30TH 63 MCi3ep 347 TAA320A 80 1 .00
7425 21 | 741528 22 | 4002 15 | 4176250ns 775 | LM308N 75 MCI315P 495  TAA3504 270
1426 21 | 741530 21 | 4008 78 | 405012000s 287 | LM30BH 115 MC1327P 82 TBAI20B 79
1427 .29 | 741832 30 | ago7 15 | 4020i350ns 270 | LM318N 235  MC1330P 115 T8A231 98
1428 33 | 741533 30 | 4008 62 | 4080(300n 275 | M319H 238 MCI350P 123 TBA5200 268
7430 2 | 741837 26 4009 .35 i LM324N 65  MCI351P 1.32  TBAB5) 205 8 X 2 1 1 4
1432 21 | 741538 26 | 4010 3 | STATIC RAMS LM339N 60 MC1352P 92 TBABOO 92
1437 22 | 741540 21 | aom 20 | 2102A(350ns) 1.33 | LM348N 85 MC1456C6 232 TBABIDAS 89
1438 22 | 741842 25 | 012 46 | 21024-2{250ns) 133 [ LM370N 327  MC1458CP1 56 TBAB20 82
1440 18 | 741547 93 | 4013 A8 | 211A-1{500ns} 185 [ LM37IH 251 MC1495L 531  TBAS900 255 .
1441 B3 | 741548 93 | 4014 87 21124-2{250ns} 211 | LM373N 350  MCI496P 81 TCAT30 425
1442 A0 | 741548 83 | 4015 7t | 21L02(350ns) 133 | (M374N 350  MC3302P J1 TCA740 4.50
7445 B4 | 741551 21 | 4016 32 | MM5257 797 | M31IN 189 MFCB030A 225 TCA%40 179
1446 B4 | 741554 21 | 4017 65 | MM2114 585 { LM378N 250  NE555N 30 TDA1054 138
14474 AB | 741555 21 4018 1] MC6810 348 | LM379S 446  NESBEN 69 TDA2020 158
7448 56 | 741873 38 | 4019 55 | 4035(1000ns) 1.23 | LM38ON-8 99 NESBON 350  UAAITO 229 ] 0 x TI LZ 0 9
7450 - 741874 A1 | 4020 32 | 4045(250ns) 7.07 | LM38ON-14 85  NESBIN 350  UAAI8D 2.29
1451 741875 A6 | apn 8 | Roms l INa14 75
7453 741876 31 4022 n 2513100) 1718 VOLTAGE REGULATORS CRYSTALS IN4D4 58 1 00
7454 4Ls78 3 ap23 16 A8 Amp +ve TD220 ve 10220 100Kz 395 | ZN423T 115 .
7460 741583 20 g | 25130 118 424 138
4024 5 Sv 7805 29 7905 98 | 1 OMn; 345 | ZN424E .
7470 741585 4025 A6 | MM5230 531§ g0 89 7308 98 | 2.0Mh 345 | ZNa2sE 410
7:71 741586 31 | 4026 150 | EPROMS v 1812 89 7912 98 | 2.097152Mhz 345 | IN4SSCT 362
I B 86 | 4027 35 | 17024 593 | 15v 7815 89 7315 98 | 327680Mh: 345 | ZN1034E 2.18
L59 112 | 4028 80 | 2708 720 | 18v 7818 39 1318 98 | 2.194304Mh; 345 | ZN1040E 898 8 4‘| ‘| 6
1415 741892 79 | 4028 15 | 2716 2959 | 24y 7824 8 7924 98 | 4433519Mh; 127 | ZNATIBE 7.19 X
1476 741893 68 | 4030 60 0 | 5.omh: 345 | INAI34 36.21
7482 741595 93 | 4032 95 | CPU's 500mA +ve T03 +ve SOT-32 10 OMhz 345
7485 741896 133 | 4034 130 | 8080 584 |5y LOOSTI 138 1129 85 | 10.7Mne 345 58 00
1486 7415107 37 | 4038 ‘91 | 8800 891 | 12v  L036T1  1.38 1130 85 : d
7489 mgms .37 4040 69 | 9%00 2995 | V5 LO3ITI 135 1131 85
14 74011 37
o D 3 | e 25 | BUFFERS 500mA +ve T0220 ve T0220
74 748114 37 < 811895 99 {5 78MO5 64 79M05 78 oPTO ”
92 811 g 4046 15 | giises 30 T CA+1 3
4 74 80 [ 6y 78MOB 64 19M06 .78 2
7493 18122 79 4049 35 811597 99 29M0 7 Seg Displays oL70) 1.50 x <.
7495 1418123 83 | 4050 35 | 9308 & |5, HE 64 CLUU I L e v ¢4 MANS3 250
80 12y 7BM12 54 19M12 78
7496 7415124 160 4051 52 74 MANS1 250 MANT3 1.62
4 74(8125 It 365 80 150 78M15 84 79M15 78
4107 (81 4052 52 | ;4386 80 MANT1 162 MAN83 250
1 d . b
74109 1413126 4 | 4053 B2 | 1438 A Y L T T | waner 250 MAN3630 231 1 8 95
78121 7418132 69 | 4054 127 | Ja3e ool 78mM24 B4 M24 T8 ) gaNasto 23 CC R 3" *
14122 7415133 A5 4056 1.55 8726 280 123(0IL) 43 CA UH 3" 0L704 125
14123 7418136 41 | 4058 534 | or%g 2.80 | 100mAT092 723(1099) .79 oL70? 125 MANS4 250
78125 7415138 67 | 4060 120 | gygg Y80 |5v  78L05 32 LM304H 25 MANSZ 250 MANTZ 1.62
14126 7418139 67 | 4068 35 | grog 180 |6v  78L0B 32 LM323K  6.66 MANT2 182 MANB4 250
74132 7415145 112 | 4068 a8 | grey 180 {8 7808 32 IM325N 277 | ganed 25g  MAN364D 23 X
i R OB I R IO T e L
14147 7415154 150 | 4971 a1 | INTERFACE v * L200 185 | oy 250 10oks " 46 50 .
74148 7418155 83 | a7 17 | 8208 345 oira oo 209k 15 J
74150 7418156 83 4075 17 8212 2.3 o 3 TIL212 Yel 20
74151 7415157 85 | 4077 A7 | 8218 239 01148 e TIL216 Red 20
74153 7415158 85 | 4081 A7 | 8224 319  BAUO RATE 75 SERIES ot1ey - R Gr 20 {
74154 7418160 1.25 4082 a7 8228 475  GENERATOR 7 250 2 2" inc. clips
74155 7415161 0 | 085 82 | 8261 573 S 7151074 175 founs 264 71220 16 N OW
74156 7418162 133 | 4086 ‘a2 | 8283 797 Mciaan 675 | 751078J 1.75 TiL224 22
74157 1415163 80 | 4093 51 | 8285 584 MMS307 1079 | 795108AN 149 DL846 162 TI228 2
74180 | 7418164 122 4099 150 UARTS 75182N 118 DL847 162 TIL234 22
ps) asies 8| asp D TVCONTROLLER | Josiw. 58 | 18 STOCKED
74162 7418168 1.90 4508 1.95 AY-5-1013 420 75491N 58
74163 741S168 197 4510 70 MM5303 679  SFF963B4 18.77 75492N 15
74164 7415169 197 | 4511 75 DIOOES U K 1 01
74185 7415170 198 | 4514 250 |BCIO7 .10 BCYT2 17 MPF102 40 TIS91 25 2N2925 10 .
74166 7415173 93 | 4515 288 |BCI0B .10 BD131 M MPFI03 A1 X107 13 2N29266 .12 AA129 10
4170 745174 112 | 4516 ‘80 | BCI109 .10 B0132 M MPFIOS 41 X108 13 2N29260 .92 BA100 a7
14113 7418175 112 | 4517 419 | BC147 08 80135 A3 MPF105 A1 21X109 13 2N3053 23 BA102 3 £228 85
14174 7415181 319 | 4518 65 | BC148 .08 80136 A3 MPFIO6 58 Z1X300 15 2N3054 56 BA115 25 .
14175 7415188 51 | 452 187 |BC149 08 BD139 A3 MmpSA0s 28 ITX301 18 2N3055 51 BA145 21
74176 7415189 239 | 4522 126 | BCI57 08 80140 A3 MPSADS 28 X322 IN3442 167 BA148 21 A
mn 7415190 99 | 4526 33 |BC158 .09 80239C 36  MPSAS5 28 71X303 20 2N3702 12 BA154 A5 inc. VAT
14180 7415191 99 | 4528 5 | BC159 .08 BF 160 35  MPSASE .28 7TX304 20  2N3703 12 BAX16 13
74181 7415192 120 | 4534 560 [BC168 .14 BF167 32 MPSUDS 55 I3t 20 N304 12 881058 36
14182 7415193 120 | 4536 348 {BCIBSC .12 B8F177 28 MPSUOB 62 X3tz 20 2N3705 .12 BR100 36
14184 7415184 -99 4543 155 (BC177 .16 BF178 29 MPSU55 60 2TX341 20 2N3708 12 0A47 A3
14185 7415195 112 | 4553 445 |BCI78 16 BF179 35 MPSUS6 64 X500 15 2N3Jo7 N2 0A79 13
74188 7415196 112 | 4566 181 [BCIIS 16 B8F180 23 oc28 179 ITX501 16 2N3N09 12 0490 09
74189 7415197 192 | 4583 83 [ BCIB2L .12 BF181 32 0035 92 X502 22 N3N0 N2 049} 09
74190 7415221 108 | 4585 114 [BCIB3L 12 8F184 24 0C36 114 X503 A7 2N311 12 0A200 09
74191 1415240 239 BC1BAL 12 BF185 24 0Ca4 36 ITX504 21 2N3172 194 04202 10 ZENERS
14192 1415241 239 BC1B7 .32 BF194 10 Qc4s 26 7IX531 26 2N3773 331 IN914 5 '52v88 09
74183 1415242 233 | TRANSISTORS pc212 12 8F195 a0 0N 29 7IX550 25 2N3Bi1e .26 IN4148 05 13y 1o 33
74194 7415243 239 | ACI2E 22 BC213L .12 BF196 10 0e72 35 2N914 36 2N3304 15 B82X61 15
74195 745245 ACI27 22 8C214L 12 BF197 10 0c8! 3 2N1304 58 2N3306 15 SOCKETS  DIL W/W 33y 10 100y
14198 7415247 125 | ACI28 22 BC327 .12 BF200 32 DRP12 21 2N1308 53 2N4248 81 8 pin 2024
14197 1415248 125 | ACI76 .22 8C441 35 BF2448 35 TIP2sC 58 2N1309 58 2N5447 1B 14 pin 93 36 RECT"
14198 7415249 125 | AC187 22 BC4BT .35 BF212 129 TP30C 85 N1711 23 INB44g 20 16 pin a3 s
74199 1415251 110 | AC1BB .22 BCA77 25 BFX88 28 TIP31A 51 IN1893 35 2N5777 72 18 gin 20 46 iN40D1/2 85
14221 7415253 106 | ADI49 61 8478 25 BFY50 23 TIP3IC 72 2N2218 36 2NB111 a8 20 pin 22 89 IN4003/4 .08
14247 7415257 106 | ADIG) 48 8479 .25 BFY51 23 TIP324 56 2N2219 23 2N6288 19 22 pin 25 IN4005 06
74251 7415258 106 | AD162 48 BC547 .14 BFY52 27 TIP32C a1 2220 30 3N14) 1.23 24 pin 28 84 IN400E/T 07
14213 7415259 160 | AFt14 3§ BC548 14 BAY39 J4  TIP4TA 7 IN2221 26 40673 81 28 pin 32 68 IN5400/1 13
74283 7415261 AF1IS 35 8549 14 BSX20 21 TIP41C .90 22228 22 40 pin 4 12 IN5402/3 14
74365 7415266 A3 | aF116 35 BC557 .14 MJ4B1 214 TIPa2A 74 2N2646 55 IN5404/5 K}
14366 7415273 185 | AF117 .35 BC558 .14 MJ2955  1.18 TIP42C 89 N2904 26 iC PINS IN5406/7 20
74361 1415219 85 | AF139 40 BC559 .14 MJE340 69 TIP2955 72 2N2905 23 100 58 IN5408 25
74368 7415283 125 | AF233 A8 8CcY70 A7 MJE2955  1.17 TP3055 66 2N2906 21 500 239 BY126/7 13
74390 7415289 ASY26 A8 YN 17 MJE3DSS 92 Tisa3 A MN2907 23 1000 388 BY184 8
VAT inclusive prices 15%. Export Customers deduct VAT. 3/23. T
Postage and Packing 25p. Trade and Export Inquiries most Welcome. Hours 9.00am — 5.00pm.
Now available our DRDER-RING line, just phone your order through with your Access or Barclaycard number and providing VISA
the order is received by 3.00pm the components will be despatched the same day (min tel order £500)
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. SOLDERING )
FLUX PASTES

‘ERSIN’ A non-corrosive, rosin based
flux for general and electrical soldering
in conjunction with 'Ersin’ Multicore solders.

Ref AF14 60pinc. VAT
'ARAX’ For general metal joining in conjunction with 'Arax’

wulticore solders. Ref RF10 60pinc. VAy

N

Handy sizereels
and dispensers

of the world’s finest cored solder
to do a professional job at home

Ersin Multicore Solder contains 5 cores of
non-corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable

SAVBIT)

nandy solder | €23 (BIB WIRE STRIPPER

g(l)snﬁ);’:lssgg ‘?3?’ soldering easy. No extra flux is required. | @and CUTTER

metres approx. of
1.22mm Ersin
Multicore Savbit
Solder. Savbit

Easily adjustable for most sizes of flex and
cable. Fitted with extra strong spring for
automatic opening. Easy grip handles and
handle locking device.

handy size reels of

SAVBIT, 40/60, 60/40

Y

icr:;:rezfti)snl;fgff and ALU-SOL soider alloys Ref9  £2.48inc VAT j
IOK:i?nes. These latest Multicore solder reeis are ideal for the toolbox. \

Popular specifications cover all general and electrical applications,
plus a major advance in soldering aluminium. Ask for a free copy of
‘HintsonSoldering’ containingclearinstructionstomakeeveryjobeasy.

Size5 78p inc. VAT

EMERGENCY SOLDER

Self-fluxing, tin/lead solder tape that melts with a match.
For electrical and non-electrical applications.

For soldering

fine joints Length i i

I ) Ref. Alloy | Diam. | metres Use Price Size ES36 55pinc. vAT
Two more dispensers to tmm) | approx inc. VAT ( \
simplify those smaller jobs. - - - wW
PC1p15»;)rovides 6.4 mf‘)tres Size 40/60 16 10.0 For economical general MULT'CORE ICK
approx. of 0.71mm solder 3 | Tin/Lead purpose repairs and for solder removal and desoldering.
for fine wires, small electrical joints. £3.22 Absorbs solder instantly from tags,
components and printed Size | ALU-SOL| 1.6 8.5 For aluminium repairs. v primed cir_cuns, etc. Only needs 40-50
circuits. 4 Also solders aluminium watt soldering iron. Quick and easy to use.

92p inc. VAT 10 copper, brass etc. £3.22 \ Non-corrosive. Size AB10 £1.29inc. VAT

. o Size 60/40 0.7 39.6 For fine wires, small
OrdSIZe 13#{/0' kit wiring or 10 | Tin/Lead components and printed
radio an repairs. circuns. £3.22 (E NOPAK
2.1 metres approx. of Size | SAVBIT | 1.2 13.7 | For radio, TV and co o
1.22 mm solder. 12 AT s A reel of 1.2mm ‘Ersin’ Multicore
KSize 19A 83pinc. VAT/ o = £3.22 solder for general electrical use.
: Size 13A £2.99inc. VAT

S?K’. U-K; Sales CO”C?SS'(”]&’”_CS Prices shown dre recommended retalinc VAT Q’?e,l of 3m”:j‘A;3x'
Blb HI-F| Accessones lelted, From electrical and hardware shops. In difficulty el:c:lr?(?arl(aussoel er for general non
Kelsey House, Wood Lane End send direct, plus 20p P &.P. Prices and Size 16A £2.90inc. VAT

Hemel Hempstead, Herts. HP2 4RQ

specifications subject to change without notice

peie e
> H

.

AITKEN BROS

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

EXP300

550 contacts with two 50-point BUS
bars. Size 152 x53mm. £6.95.
PROTO-BOARD 6 KIT

630 contacts, four 5 way binding posts,
accepts up to 6 14 pin DIPs. £10-98.

PB6 Kit

CSC LOGIC PROBES
LP-2 ECONOMY PROBE

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

A dual trace 10MHz instrument of the very highest
performance and quality. It has an accuracy of 3% which is
achieved by the use of built-in stabilised power supplies
which keep the trace rock steady over a wide range of mains
fluctuations. Full specification on request. Please send S.A.E.
TE20D TECH R.F. SIGNAL
GENERATOR

Accurately covers 120 KCS to 500 MCS in 6 bands. Directly
calibrated. Variable RF attenuator 240 VAC. Size
140x215x 170mm.

£8.95.
Price £52-50 (£50-58 to callers). Size 255 x 148 x40mm
TE22D TECH AUDIO GENERATOR PO it
Sine & square wave audio generator. Sine wave range —20 : B of Bl 0 PANEL METERS
cps to 20K cps in four bands. gD © 00 g
Square wave range 20 cps to 15K cps in four bands 240V \\..-».w-- DIMS 60MM x 45MM. 50u amp, 100u amp 1MA,

A.C. Size 140x215x170mm.
Price £63:31 (£61:31 to callers).

TMK 500 MULTIMETER 30,000 o.p.v. AC
volts 2:5, 10, 25, 100, 250, 500, 1000. DC volts.
0-25, 1, 2-5, 10, 25, 100, 250, 1000. DC current
50ua, BMA, 50MA, 12 amp. Resistance 0-6K,
60K, 6MEG, 60MEG. Decibels. -20 to + 56 db.
Buzzer continuity test size, 160 x 110 x 55MM.
Batteries & leads included.

PRICE £25.95.

CSC EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug components in and out of letter/number identified
nickel-silver contact holes. Start small and simply snap lock boards together to build breadboards of

any size.

. Ciiua B
el

LP-1 Memory Probe £35.66
LP-3 High Speed Memory Probe £58-75 SINCLAIR PDM35
CSC catalogue available. Please send S.A.E. p
aaed CALSCOPE SUPER6 £186.30 DG s 16 remgans S e G008 A€t 1V o
§ . ® ‘§ . A portable single beam BMHz bandwidth oscilloscope with 500V DC current {6 ranges) 1nA to 200MA
& easy to use controls. High gain to 10 mv/cm and wide time Resistance (5 ranges) 10 gm 20 MEGQ PRICE'
HEE base range from 1us to 100 ms/cm. Full specification to re- £39.95 AC Ad g £4.25 de | dd. d
e = quest. Please send S.A.E. Professional scopes you can afford. ing c'ase€1 95 la\/lpr\SOIrGOlt.Batta?y 3)1(?2‘]83 ed carry-
By CALSCOPE SUPER 10 £251-85 il :

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

DM350 34 digit display DMA450 4} digit dispiay. 8oth
provide six functions in 34 ranges. D.C. voltage 104V to
1200v {100V on DM350} A.C. voltage 100uV to 750V.
D.C. current 1nA to 10A. A.C. current 1nA to 10A resistance
10mQ to 20MQ (100mQ opn DM350). Accessories for
DM350 & 450 as for DM235 below. Full spec. on request.
Please send S.A.E.

Sinclair PFM200 frequency meter

Size 157 x76x32mm.

Range 20Hz to 200MHz. Accessories and illustration as for
PDM35 below. £57.95.

SINCLAIR DM235

BENCH-PORTABLE DIGITAL
MULTIMETER.

DC volts (4 ranges) 1mV to 1000V AC volts {4
ranges) 1MV to 750V AC & DC current 1ua to
1000MA Resistance (5 ranges) 10} to 20 MEG .
PRICE £60-98. Carrying case £8.95. AC adap-
tor/charger. £4.25. Rechargeable Battery Pack.

5MA, 10MA, 50MA. 100MA, 500MA, 1 amp, 2
amp, 25V dc, 30V dc, 50v AC, 300V ac, ’'S”, "VU~
50-0-50pa, 100-0-100ua. 500-0-500ua. PRICE
£5.95.

DESOLDERING TOOL
SUCTION PUMP.
Education E. t Orders Accepted.
PHONE OR SEND YOUR ACCESS OR
BARCLAYCARD NUMBER
ALL PRICES INCLUDE POSTAGE AND VAT.

£6-46

hlich
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4}in x 3}in METER. 30pA, 50uA
or 1T00uA, £5.10.40p P. & P.

MICROPHONES FOR

TAPE RECORDERS
DM228R 200 ohm with 3-5
and 2-5mm Jack Plugs
DM229R 50K with 3-5 and
2-5mm Jack Plugs £2.25
DM18D 200 ohm with 5
and 3 pin Din Plugs £1.99
Postage on above microphones

17p

£1.70

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130 Frequency
response  50-15,000c/s.
Impedance Dual 50K and
600 ohms. £8.02. 45p
P.&P.

2|n x 2in meters 500uA, £4.14
17p P.& P

60 x 45mm meters 50pA, 100pA,
500uA and 1mA VU meter, £4.00.
21pP. & P.

6V BUZZERS. 50mm diameter
30mm high, 52p. 15p.P. & P.

MULTI- METER

7N 360TR
20,000 ohm/volt
RESISTANCE
RANGES

X1, X10, X1K,
X10K

£13.30

P.&P. 60p

TRANSFORMERS Primary 240V

6-0-6V 100mA £0-75

9-0-9v 75mA £0-75
12-0-12v 50mA £0-85
12-0-12Vv 100mA £1-05
Post on above transformers 45p.

9-0-9V 1A £1-80
12-0-12v 1A £2-15
15-0-15V 1A £2.51
30-0-30V 1A £3-10
6-3V 13A £1-80
6-0-6V 13A £2-20

Post on above transformers 60p.

All above prices include V.A.T. Send 40p for new 1980 fully
illustrated catalogue, S.A.E. with ali enquiries. Special prices for

quantity quoted on request.

M. DZIUBAS

158 Bradshawgate

Bolton - Lancs. BL2 1BA

'W.\)Y.\: {TRANSFORMERS

PRIMARY 0-240V 50Hz

IF YOUR REQUIREMENT IS NOT FEATURED BELOW
SEND FOR OUR TRANSFORMER CATALOGUE PRICE 40p

Type [Voltage Current £ p/p Type [Voltage Current £ p/p
OGFEQ6| 6+6 | O SAEACH|182| 60p|| GOFE2424+24 | 1 2AEACH|4.58 [102p
OBFEOS| 646 | OBAEACH|2 19| 60p || BOFE24|24+424 | 1.5AEACH|566 |120p
12FE06| 6+6 TAEACH[243 | 72p || 5OFE28|28+28 |0-75AEACH|374 | 84p
20FEOS| 646 | 1BAEACH[306| 84p|| 60FE28|28+28 | 1 1AEACH|4 58 | 102p
S5Q0FEQ6| 6+6 3AEACH|3.74 | 84p 8OFE28| 28428 | 1 4AEACH|5 66 | 120p
GOFEO6| 6+6 2AEACH |4 58 | 102p
20FE30| 30+30 [0 35A EACH|3.06 | 84p
06FEQ9| 9+9 | 03AEACH[182| 60p || B5OFE30|30+30 |0 75AEACH|374 | 84p
OBFEQS| 949 | O5AEACH|2 13| 60p || 60FE30| 30430 | 1AEACH|4 58 | 102p
12FEQ9| 9+9 | O 75AEACH|243 | 72p || 8BOFE30l 30+30 | 12a EACH|5 66 | 120p
20FEQY| 9+9 TAEACH|3.06 | 84p
50FEQ9| 9:9 | 2 SAEACH|3 74| 84p MULTITAP RANGE
6OFE0Y) 9+9 3AEACH|468 | 102p | | yOLTAGES AVAILABLE 3.4,5,6.8,9, 10,
ogFm% 12”% OOZgﬁEAEH ;sg 60p 12.15.18,20,24,30
O0BFE12| 12+1 EACH|2 19| 60p
V2FE12| 15412| 0BAEACH|243| 72p || SOFE3Q 15 2|
20FE12| 12+12| O BAEACH|3.06| 84p|| gore3e A 88| 1200
BOFEI2 12+12| 1 BAEACH|3 74| 84p
6OFE12[ 12412 H|a.5 b
8OFE12| 12412| ~ 3AEACH|5.66 | 120p CENTREITARSECONDARY
06FE15| 15+15| 02AEACH|182| 60p STOZALS0 130l eep
O8FE15| 15+15| 0.-25A EACH[2.19 | 60p 12205 LA 2.40| 72p
12FE15| 15415 O-4AEACH|243| 72p 36702 Ix 300! 8ap
meid e santla) o 5 IR R
QFE 15+ EACH ] _0-
6OFE15| 15415 2AEACH[4 68| 102p A | ae 4:5011102p,
8OFE15| 15+15|  3AEACH|5.66 | 120p 24.0-24]  3A 5.66 | 120p
- A
06FE20| 20+20| 0 15SAEACH|182 | 60p Tsal b 220 388
12FE20| 20+20| 0 25A EACH [2.43 | 72p 36026 354 805 | 138p
20FE20| 20+20| OSAEACH|306| 8ap 28.028 38A 6.08 | 138p
scherd dotia) TaACAHIN | o e N
+ p _0- ¥
80FE20| 201201  2AEACHI5 66 | 120p EUBEL | & L
15-0-1 7A 7.47| 150p
CHARGER TRANSFORMERS 26-0-26/  5A 7-47| 150p
300300 4A 7.47 | 150p
48FE12( 0-6-12|  4A 4.58]102p 36-0-36] 4A 7.47| 150p
66FE12| 0-6-12[  5A 530 102p 22:0-320 3A 7.47| 150p
70FE12] 0-6-12|  6A 5.66 | 120p 28-0-28]| 8A 860 175p
90FE12] 0-6-12|  8A 675|138p 30-0-30| 7A 860 175p
12fe2a) 244241 0.2aEAcHi2 a3 72p 22-0-a2| 55A 8.60 | 175p
FLADAR ELECTRIC PAYMENT TERMS:
P.0. BOX 19 TRADE ENQUIRIES | CW.O. Cheques,
WESTCLIFF-ON-SEA WELCOME Postal Orders

ESSEX. 0702-613314

All Prices include 15% V.AT.
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First the EuroBreadBoard
Now the EuroSolderBoard

Indispensible
for the professional

Design on a EuroBreadBoard — Instal on a EuroSolderBoard

First the EuroBreadBoard

Will accept 0.3 and 0.6 pitch DiL IC's, Capacitors, Resistors,
LED's, Transistors and components with up to .85mm dia leads.

500 individual connections PLUS 4 integrat Power Bus Strips along
all edges for minimum inter-connection lengths.

All rows and columns numbered or lettered for exact
indexing (ideal for educational projects)

Long life, low resistance (< 10m ohms) nickel silver contacts
£6.20 each or £11.70 for 2 including 1 or 2 EuroSolderBoards FREE

Now the EuroSolderBoard

New 100mm square, 1.6mm thick printed circuit board with pre-
tinned tracks identically laid out, numbered and lettered to Euro-
BreadBoard pattern.

Four 2.5mm dia fixing holes.

£2.00 for set of three ESB's or FREE with every EuroBreadBoard)

location

And don‘t forget the EuroSolderSucker
Ideal for tidying up messy solder joints or freeing multi-pin IC’s, this
195mm long, all metal, high suction desoldering tool has replaceable
Teflon tip and enables removal of molten solder from all sizes of
pcb pads and track. Primed and released by thumb, it costs only
£7.25 including VAT & PP P D

Snip out and post to David George Sales,
Unit 7, Higgs industriat Estate, 2 Herne Hill Road, London SE24 0AU
" N B I 3 _____ I I ]
David George Sales,
Unit 7, Higgs Ind. Est., 2 Herne Hill Rd., London SE24 0AU.
Please send me:—
1 EuroBreadBoard

{plus 1 free EuroSolderBoard) @£ 6.20 O
or 2 EuroBreadBoards Please
{plus 2 free EuroSolderBoards) @ £11.70 O Tick
or 3 EuroSolderBoards @f 200 O
or 1 EuroSolderSucker @£ 725 O

All prices are applicable from Jan. 1st 1980 and include VAT
& PP but add 15% for overseas orders.

ComMPany. . . . . . o e e e e e e e e e
AdAress. . . . . . . e e e e e e e e e e e e

Tel. NO . . . . . e e e

Please make cheques/P.O. payable to David George Sales
and allow 10 days for cheque clearance and order processing
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The ten streams
of learning

1. Nature's Kingdom

2. Great Beginnings

3. Our Island’s Story

4. The Mysterious Earth

5. This Modern Age

6. The Arts 7. Finding Out
8. Other People’s Countries
9. Great Men and Women
10. Our World in the Making

World of Knowledge magazine is
the most exciting new develop-
ment in learning aids for
children. All mankind’s achieve-
ments —past and present --are
presented week by week in 10

stimulating and absorbing streams of
learning using the most up-to-dategraphic

and illustrative techniques available.

With the authoritative backing of a team of
distinguished academic advisers, headed by
Lord Asa Briggs, Chancellor of the Open
University, World of Knowledge is struc-
tured to provide a complete understanding

of the world about us and is a unique
opportunity for your children to discover
the adventure of finding out.

So build your child's

[MAINS INTERCOM| NO

BATTERIES
NO WIRES
ONLY

£36-99

PER PAIR
+VAT £5-55

The modern way of instant 2-way communications. Just plug into
power socket. Ready to use. Crystal clear communications from
room to room. Range 4-mile on the same mains phase. On/off
switch. Volume control, with ‘buzzer’ call and light indicator.
Useful as inter-office intercom, between office and warehouse, in
surgery and in homes. P. & P. £1.25.

4-STATION £30-95
INTERCOM +VAT £4.65

Solve your comniunication problems with this 4-8tation
Transistor Intercon system (1 master and 3 8ubs) in robust
plastic cabinets for desk or wall mounting. Callftalk/listen
from M:aster 1o Subs to Mister. Ideally suitable for Business,
Burgery, Schools. Hospitals and Office. Operites on one 9V
battery. Onjoff switch. V olume control. Complete with 3 con-
necting wires cach #6ft. \ Battery and other accessories.
P.& P £1-25.

NEW  ANERIGA% 7P CRaDE

TELEPHONE AMPLIFIER

(2

£18-95
+VAT £2-85
+P. & P.9%p.

Lutest transistorised Telephone Anplifier with detached plug-
in speaker. Placing the receiver on to the cradle activates a
switch for inminediate two-way conversation without holding
the bandset. Many people can listen at a time. Increase
efficiency in office, shop, workshop. Pertect for ‘‘conference’”
calls: leaves the user’'s hands free to make notes, consult files.
No long wiiting, saves time with long-distance c¢alls. Onjoft
switch, volwne control, conversation recordlng model at
£20.95 + VAT =£3.15. P. & P. 99p.

DOOR ENTRY SYSTEM

No house/business/surgery should be without a DOOR ENTRY
SYSTEM in this day and age. The modern way to answer
the door in safety to unwanted callers. Talk to the caller
and admit him only if satisfiell by pressing s rcmote control
button which will opeu the door electropically. .\ boon for the
invalid, the aged and busy housewife. Supplied complete
d.i.y. kit with one internal Telephone, outside Speaker panef,
electric door lock release (for Yale type surface latch lock),
mains power upit, eable (B-way) 50 1t and wiring diagram.
Price £49.95 + VAT £7.50 + P. & P. £1-65. Kit with two
Telephones £59-95 + VAT £9-00 + P. & P. £1.85.
10-day price refund guarantec on all items.

WEST LONDON DIRECT SUPPLIES (P.E.3)
169 KENSINGTON HIGH STREET, LONDON, W8
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THE TTL DATA BOOK
FOR DESIGN ENGINEERS

by Texas Instruments Price: £6.00
NEWNES BOOK OF AUDIO

by K.G. Jackson Price: £5.45
ELECTRONIC DESIGNER'S H/B

by K. Hemingway Price: £13.25
TELETEXT & VIEWDATA

by S.A. Money Price: £6.00

Z-80 MICROPROCESSOR PROGRAMMING
& INTERFACING BOOK 1
by E.A. Nichols Bk | Price: £7.45

BEGINNER’S GUIDE TO INTEGRATED
CIRCUITS
by I.R. Sinclair

LOGIC & MEMORY EXPERIMENTS USING
TTLIC'S BOOK |
by D.G. Larsen Price: £7.60

THE PHILIPS GUIDE TO BUSINESS
COMPUTERS & THE ELECTRONIC OFFICE
by N. Enticknap Price: £4.00

ELECTRONIC PROJECTS IN THE
WORKSHOP
by R.A. Penfold Price: £2.50

RADIO & ELECTRONICS FOR TECHNICIAN
ENGINEERS
by D.A. Jacobs Price: £4.70

% ALL PRICES INCLUDE POSTAGE *

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W21NP
Phone 01-402 3176
Closed Saturday 1 p.m.

Price: £3.20

Codespeed Electronics

P.0. BOX 23, 34 SEAFIELD ROAD,
COPNOR, PORTSMOUTH, HANTS.,
PO35BJ
8 DIGIT 0.1” LED DISPLAY multiplexed, common
cathode. 99p each. DIGITAL ALARM CLOCK
MODULE with 0.7” display. With data £5.99 each.
4 DIGIT CLOCK L.C.D. 0.5" digits, supplied with
data, £4.99 each. MMS5316 digital alarm clock chip,
with data £2.29 each. REJECT CALCULATORS
Untested, but good value for spares. £2.50 each. LED
WRISTWATCH 1.C. Mostek MK5030, with data 95p
each. LED WRISTWATCH DISPLAY type DIS501,
0.1” digits. With data 95p each. SUPER SAVER
Purchase an MK5030 and a DIS501 for only £1.50
the pair. NOTE the MK5030 and DIS501 are housed
in a ’legless flatpack™ style package and require some
fairly fine soldering. 20 KEY KEYBOARDS calculator
keyboards, 2 for 99p (not for use with NORTEC4204
calc. chip). 4 DIGIT 0.8" LED DISPLAY common
cathode, with data £3.75 each. DIGITAL MULTI-
METER CHIP MM5330 I.C. to build a 4} digit multi-
meter. With data £3.49 each. SUPER QUALITY
JACK SOCKETS ;" (6.35mm) jack sockets, mono
23p each, stereo 25p each. SLIDE POT KNOBS
please state colour required, 1tp each. ROTARY
VOLUME CONTROL KNOBS nice style, 18mm
diam. Black with coloured cap. Piease state colour
required, 18p each. 10 LED DISPLAYS Untested
material. 0.1” digits, common cathode, 95p. 6 DIGIT
0.1" LED DISPLAY multiplexed, common cathode,
99p. 555 TIMER 1.C. with data and applications
bookiet, 23p. POLARIZING FILM max. 13" wide any
length, Only 2p per sq. inch. Any size cut. SLIDER
SWITCHES 2 pole, change over. 15p each. PUSH
BUTTON SWITCHES spring loaded (momentary)
with one n.o. contact 14p each. CALCULATOR CHIP
Nortec 4204, 4 function and constant. With data 80p.
2102 MEMORIES Dynamic memorles for your
micro’s. With data 95p each. MMS5314 digital clock
chip, with data £1.99 each. WRISTWATCH L.C.D.

supplied with polarizers and data sheet, 99p each.

NEW CATALOGUE AVAILABLE FROM JANUARY.
SENDS.A.E. FORYOURFREE COPY.
POST & PACKING PLEASE ADD 35p

(OVERSEAS ORDERS ADD 90p}
v A T ADD 15% TOTHE TOTALOF
o . 1. GOODSANDP&P.
Full SATISFACTION GUARANTEE on all items.
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C.J. (Communications

FLOPPY DISKS

Our high quality disks are manufactured in 5% SINGLE £24.75 per 10
Santa Clara, California. » DOUBLE £32.40 per 10
All disks are delivered free of defects in 8" SINGLE £26.50 per 10
materials and workmanship. ~» DOUBLE £44.15 per 10
Performance is guaranteed for a minimum Also available in single units

of 12 months.
PLEASE SPECIFY EQUIPMENT WHEN ORDERING

CONTINUOUS FORMS

We offer a comprehensive form design service Stock forms
to meet your special requirements. 11" x 8% (2,000s) £9.50
Send details of your needs. 11" x 9% (2,000s) £10.60

All our prices include VAT and delivery. SAE for lists

9, DALE CLOSE, TODDINGTON,
Nr. DUNSTABLE, BEDS. LU5 6EP.

Tel.: (05255) 2207

ZENER [mcmulmc | LINEAR 4029 B2p|7493  38p [BC212/3 12p(ZTX301 18p :
DIDDES CAP (25Y) CIRCUITS 4030 60p| 7494 5Tp [ BC214  12p|ZTX302 20p O
(400 mw) ‘;'F'ﬂ ggurr 6 703 40p 4335 ‘%: ;:gg ;gv BC261B 139 Zzgggg ;99
68uF. 1000F 8p|710-14  33p| 4041 p | BCA6T A b . i 7
210 33vB s, | 7218 225 2042 10| 74100 $0p | cer7ie %’: mon 1% {Partners: J. H. Birkett. J. L. Birkett)
uf 10p| 747-14  48p| 404 p | BC479 7 P ] H
vEROD p) 220u¢ L RA W A P #,, mg; fﬁ: beearis 14 ﬂ;gg? 15 Radio Component Suppliers
1000uF  22p|CA3018  70p] 4047 P BC549  14p P .
&0?"%5 ) Ca0264 859 s0se $i7ai0 40p fBcsore 15 Z1XS02 21 25 The Strait, Lincoln. LN2 1JF
A" r CA3046  70p 404 P p | BC559 15 »
z.suxs'ﬁ"?z,, MAINS CAJ054 70p|4050  #4p|74122  40p |BCYID  18p|ZTXB08 28
3.757x 5" [TRANSFORMERS CA3080 75p|4066  50p(74123  45p | BCY71/2 18p|2N6%6  35p —
52 9.0-9v CA3130 90p| 4069 18p (74125  37p {BD115  58p|2N697  25p k- B
P100mA 180p |CA3140 45p|4070/t 1Bp (74126  37p | BDI31 10 2NB98  35p QUAO COMPARATOR LM 339 with data ¢ 50p. -
RESISTORS |!30-15 LF35IN  65p(4072/3 1Bp|74132  4Bp | B0)40  42p| 2N706  14p - HIGH 88F .
W 200mA  200p |LF356N ~85p 408i/2  18p 74141  60p | BF180 ~ 30p|2NS14  20p ["SPECIAL 5 NFN DARLIN PAIRS in 14 DIN DIL Packaged HFE 5000 10’ volt
e L ol Rl DOl dhia 500MA with connections s 50
ohms 1- i 60p | 4511 P p | BF1 P ST YT TAET AN
1010 Mnhmsp LM318N zon: 4516  95p[74151  ABp | BF196/7 |z= IN1302  35p r"‘rrrrcr‘r A 40074100 TET 7453 All at 10p each, 6 for 50p.
BRIDGE (M324N 74p[4518  100p|74153  43p | BF2448 3bp|2N1303  4Dp SUB-MINIATURE SINGLE POLE CHANGE OVER TOGGLE SWITCHES « 50p.
PRESETS | TLCIFIERS | |(M33oN G0pa520  9d4p|74158  S0p |BE259  40p|2N2222 25 20 PHOTO TRANSISTORS AND DARLINGTONS untested assorted for £1.
IOy, 12 flu3agn g0p(4528 9997015906 4bp | BFRI3 329 N2368 1Tp MIDGET 6 to 12 volt RELAYS S.P.C.D 5 amp Contacts at 60p.
(015 Watt) | JMSB0V 388 | m3T7n 175 74157  43p | BFR7Y  32p|2N2484  30p ON-OFF TOGGLE SWITCHES with Long Paddie Dolly ¢ 35p.
100 ohms 20/200v 55: LM380N  90p 74180/1 B4p | BFX29  25p|2N2646 55p 10 WATT STUD MOUNTING ZENERS 18v, 22v, 33v, 68v, 100 Volt All at 35p each.
to 2 Mohms 8p LM38IN 140p| 74162/3 64p | BFXB4  25p|2N2804  23p SPECIAL PAPER CAPACITORS 10uf 370V.A.C. @ £1.50, 135uf 290V.A.C. @ £6.
LM3B2N 1300|300 g, |74164/5 180 | BEXBT8 28p) ZNZS05 230 MULLARD POLYESTER CAPACITORS .1uf 160v.w.. at 20p doz.
S ioN10e | 7401 2l s HE HE OP-AMPS MC 1439G st 40p cach. 3 for £1
POTENTI- VOLTAGE M3300N 55| 7401/2 138174173 77p | BFY51/2 22p|2N2807 20p P b :
OMETERS REGULATDRS | M330N 70p | 7903/4  13p[74174  75p | gRY3S  80p| 2N2926G 11p BRIDGES 100 PIV 1 amp & 20p, 200 PIV 4 amp ¢ 60p, 50 PIV 20 amp « £1.30.
(}W carbon) | 7805 70p |MCiag6P d59| 7495 13p|74375  60p | U208 210p| 2N3053 20p POLYESTER CAPACITORS 63v.w., luf@Sp,4.7ufg1‘?‘1 f ¢ 150, —.
7 Kohmto | 781215 78p (Ng53T  1avp| J40E/7 240174176  64p | MU2955 110p| 2N3053 50p | _THYRISTORS 10 amp Type 100 P1V s 28p, 400 PV & p,'ﬁ(oo PIV « 65p.
2.9 M 7816/24 70p [NEs55 250 | 1908/%  ¥3p)74177  65p | MIE3AD  70p|2N3055 50p UNIJUNCTION TRANSISTORS 2N 4871 « 22p, 2N 6029 @ 25p, MEU. 2] @ 22p, MU
‘2Mohm {2005 80p |NEsse 60p | 410 130(7a180 57y | MIE29SS 110p| 2N3442 14Tp L 4894 « 22p, 6GESY = 22p, 1S 43 Typa o 22p- ~
Log and Lm;gv 773}5;;3 ggv 1"522, ;33, 7:,‘; }g: mg; ggp W L ¥ TIC BARRIER STRIPS 5.amp ¢ 30p, 4 for £1.
P 0 A 200p » P p| L 50 BC 107-8-9 TRANSISTORS untested assorted ¢ 608, ——— o
TeaGe 5 200p 7413 218174190 T5p | MPr104rs dop) 2 1508| L NHT ETa NEN RANSISTORS « 10p, 6 f0:50p.
CERAMIC | OPTO/DISPLAY |Toncios 1100|4167 280|7415) g | MpoAde 26 s el MINIATURE 12 WAY CERAMIC TAG STRIP'c 15p.
CAP orer2 60 | il 10017420 145(7a135  64n | MPoase PRECISION METAL FILM RESISTORS 0.5% in the following values, 32, 39, 39.2, 68, 82,
{50V} MANT2 1100 |N103s 2000 |7421/2 17874135  57p | MPSUDS Top 82.5, 100, 121, 150. 270, 330, 332, 360, 365, 470, 562, 619, 620, 680, 681, 700. 750,
220F 10 4Tnf | MANT4 1109 P 127 %2: 74197 100p | 0C35 0 820,909, 910, 1K. 2.15K, 2.2K. 3.01K, 39K, 5.1K, 6.2K. 10K, 18K, 75K, 150K, 200K, 392K,
12578 2" 74199 120p | TIP298 K. 600K, 1.2 1M All a1 Bp.886Hr—— e e e -
2p| Le0s: 0 ;:gg }39 ® | Tirson ™~ L tmmmﬁﬂgZWan,ZK,SK. 10K, 4 watt, 100K. All at 30p each.
Red 10p 4 TiP31/2 -AMPLIFIER I.C. TAA 320 Wil 0ot = 98p:
POLY- Geoen  1p |CMOS 17433 ~ 24p| TRANSISTORS |1ip3sc  agp 50 OC 71 TRANSISTORS untested for 75p.
4000 Pi7437/8 20
STYRENE | Ve M0 1000v2  18pl7480  13n TIP32A  90p 10 ASSORTED PUSH BUTTON BANKS Iess knobs for £1.30.
CAP 4006 7441  56p Tip358  240p A2 50 SILVER MICA CAPACITORS assorted for 75p.
{E12 50V) DIODES 4007 187442 S5ip / T 230e | 2Na00 STUD MOUNTING DIODES 100 PIV 10 amp « 15p, 100 PIV 20 amp & 25p.
10pFro 1nf | OAYT 80 4008 Bde\7as3ia  8Op| aDiag TR aes ookl aNnes? PLASTIC BC 108 TRANSISTORS at 6 for 50p.
g 0AS1 8p [ 4009 40p|7445 T5p X107 ,3: IN5458 TANTALUM BEAD CAPACITORS 6 8uf 35y, at 12 for 7Sp.
P| INe1sg  dp (4010 A2p|7446 G5 7IX108  13p| 25459 0.3 OHM FIXED RESISTOR 100 WATT on Ceramic Forerw 76p7 e e
s, 2: Rl 'g T 32 | 775300 ifial Jn8077 40 PLASTIC POWER NPN TRANSISTOR BD 207 90W @ 55p cach, BD 187 4 amp « 26p,
POLYESTER P BD 175 @ 25p.
CAP e #Hem e B LLIWIRTAMNIHUMY 1" sr0N-CORED LF. CHOKE 2 M.H. 4 amp for LT. Smoothing ¢ 50p (P& P 20p).
InFto 0-1uF | IN54D4  16p | 4016 449 7450 15 ADD 35pFORP&P. MAINS TRANSFORMERS 240 voit input. Type 1. 24 volt tapped 14 voit lamp » £1.80
5p 4017 §7p| 7470 za: (P&P 25p), Type 2. 30-0-30 Volt 500mA & £1.30 (P&P 25p). Type 3. 45 voit 6 amp « £4.50
15 .22 4018 80p|7472 21p TA ECH (P&P 95p). Type 4. 20 volt 1 amp twice. 10 volt 1 amp twice @ £4.50 (P&PI5p), Type 5745
33uF gp| DULSOCKETS {an1s 4597473 28p BCI59 D EI. T 2 amp, 45 voit 500mA « £3.50 (P&P 85p). Type 6. 16 volt 2 3mp « £1.60 PEIF 25p)
47uF 68 FP 8pin  11p 4020 90p (7474 24p Type 8. 30votr-+=#5-empe £1.60 (P& P 25p).
[+ fUF B }gg:: }3; :g%; gg: ;:;g g;: BCles 62 NAYLOR ROAD. WIRE END DIODES 1N 4001 & 5p, 6 for 26p.
18pin  18p/4023 18 32
;'_';HF ;ll): 27 %ﬁ: ioad ?:: 380 o LONDON N20 OHN
pin p[7430  36p 12
3-3uf 26p{ 28 pin 28p| 4027 T0p| 7491 55p MAIL ORDER ONLY Please add 20p for post and packing, untess otherwise stated, on
4.70F 30 40, 2
v Py 40pin | 4028 4%p|7432  40p SAE for crmplete list. U.K. arders under £2. Overseas postage charged at cost.
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All these

Wilmslow
advantages...

Audio

THE firm for speakers!

® Instant all-weather starting

@ Smoother running

@ Continual peak performance

@ Longer battery & plug life

@ Improved fuel consumption

@ Improved acceleration/top speed
® Extended energy storage

SEND 30p STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS, KITS,
CROSSOVERS, ETC. AND DISCOUNT PRICE LIST

AUDAX ® AUDIOMASTER @ BAKER
BOWERS & WILKINS ® CASTLE @ CELESTION
CHARTWELL @ COLES @ DALESFORD
DECCA ®@EMI®EAGLE ® ELAC @ FANE

GAUSS ® GOODMANS @ |.M.F. ® ISOPHON
JR @ JORDON WATTS ® KEF ® LEAK ® LOWTHER
McKENZIE @ MONITOR AUDIO @ PEERLESS
RADFORD ® RAM & RICHARD ALLAN @ SEAS
SHACKMAN @ STAG @ TANGENT @ TANNOY
VIDEOTONE @ WHARFEDALE @ YAMAHA

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

Discount HI-Fl, etc. at 5 Swan Street
Tel.: Wilmslow 529599 for Speakers Tel.: Wilmslow 526213 for Hi-Fi

~nKitrorm
SPARKRITE X5 s a tugh performance. top quality inductive
chscharge electromic igmition system designed for the electroiics
D | Y world It has been tried. tested and proven to be utterly
rehable Assemblyonly takes 1 2hours and instatlation
even less due to the patented chp on' easy fitting

The superb techmical design of the
Sparkritecircutelinunates problens of the
contact breaker Thereas no nusfire due to
contact breaker bounce whichiselinunated
electronically by a pulse suppression
circuit winch prevents the trit ficing of e
pomits bounce open‘at twgh R P M
Contact breaker burnis ehnunated by
reducing the:current by 95% of the horm

There 1s also a unque extended dwell
curcurt which allows the coil @ longer

period of ime to store its energy before

dhischargmg to the plugs The amit includes
budt mstatic tng hght systems function K8 PLEASE

hght  and secounty changeover switch

Will work all res e
FiltsW(a"Il ‘;Zr:lvr:;I;]e;’;;ve-eanh vehicles M ENTI ON

with coil/distributor ignition up to 8 cylinders.
THE KtT COMPRISES EVERYTHING NEEDED PRA' I I CAL
Die pressed case Ready drfled . alumimum extruded

base and heat sink coll mounting chips and accessories All'kit

components are guaranteed for a period of 2 years fromvdate of
purchase Fully ittustrated assembly and installation instructions are
included

Roger Clark the world famous rally driver

says ‘Sparkrite electronicignitionsystems WH EN REPLYI N G TO
are the best you can buy.’

S[B[Nl“{}' ADVERTISEMENTS

HIGH PERFORMANCE
C\ g ELECTRONIC IGNITION I_B EI_E CTRONICS
Elactronics Dasign Associates, Dept. PE1179, 82 Bath St., Walsall, WS1 3DE
= > PROCESSOR ICS (ALL FULL SPEC.)
- - - 1702A £2.50, 2708 £7.25, 2716 single rail £28.50, LM323K 5 volts 3 amps
. . . £4.50, 7805 £1, 7812 £1.
Electronics Design Associates, Dept. PE380 DIL SKTS LOW PROFILE: 8 way 12p, 14 way, 15p, 18 way 20p, 16 way
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791 17p, 20 way 23p, 22 way 28p, 28 way 45p, 24 way 35p, DIL 16 WAY
HEADER SPECIAL OFFER ONLY 45p.
74116 SPECIAL OFFER 75p, 74125 4 for £1, 74198 75p, 74194 50p,
74181 80p.
MM 5240 character generator + data £3.50.
4 digit EX calculator display 4 for £1 + data.
P.E.T. edge connector (memory expansion) £1.40.

1 enclose cheque/PQ’s lor 74LS, C.MOSS, sub miniature toggles, 74TTL, and computer equipment
inc VAT and PP QUANTITY REQ'D is stocked, i.e. V.D.U. printers etc. vast range of power supplies for callers.

£
) L.B. ELECTRONICS, 11, HERCIES ROAD, HILLINGDON
X5KIT £16-35 Choque No MIDDLESEX. ’ ’

B C T Send SAE if brochure only requied UXBRIDGE 55 399 | "nnrn(‘“
(Just off A40) “
- - - - - OREN, Morey Theeray Dogay pSelvday DACKE 00,

Al
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10 our new customers.

NEW PROJECT PACKS:

+  Vocoder — 10 channels — Speech input sen-
sitivity 10 mv 7.7v. Frequency range 30
16,000 Hz Price on request

+  Top Preamp — High quality Hi-Fi pre-amplifier
for 'min1” systems. Low noise IC design
£34.30

+  Steam Train Sound Effects Unit — Can be
fitted inside model train, PCB only
75x27mm £5.50

VAT inclusive prices. Postage add 40p

BACK IN BUSINESS

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

COMPONENTS We stock a large range of TTL, CMOS, Linear and
Microprocessor IC's, plus Transistors,
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

PRICE LIST For our new Price List send a large SAE to

Doram Electronics Ltd., Dept PE, Fitzroy House, Market Place,
Swaffham, Norfolk. PE37 7QH.
Tel: Swaffham (0760) 21627. Telex: 817912

A DE BOER COMPANY

Diodes. Resistors and

IVE RADIO 31, cHEarsiDg, LiverrooL L2 20¥
SEMICONDUCTORS. C108D 400V 2-5A SCR 20p. 1BAB00 60p. 741 8 PIN 22p. NES55 24p. LM3400 40p.
723 14 PIN REGS. 38p. AD161/2 MATCHED PAIRS 70p, 2N3055 38p. 1N4005 10 FOR 36p. BD238 28p.
80438 28p. MPU131 P.U.T's 40V, 200mA, 375M/W 18p each. 2N3773 £1.75. Infra Red 0.2* LEDs 30p.
MINIATURE MAINS TRANSFORMERS. ALL 240VAC PRIMARY. 6-0-6 100mA, 9-0-9 75mA, 12-0-12 50mA
all 76p each. 12V 200mA 78p. 6V 500mA £1,10p. 0-8V-0-6v 280mA €1.30p.

PULSE TRANSFORMERS. 1:1 (GPO typs) 30p. 1:1 plus 1 min. P. C. mounting 60p.

MINIATURE SOLID STATE SBUZZERS. 33X17X15MM. output at 3 feet 70db, only 15mA drain, 4 voltages
available, 6-9-12 or 24vOC 80p each.

LOUD BUZZER. 6-12 volts 83p, GPO type adjustable buzzer 612 volts 27p.

POCKET MULTIMETER. MODEL NHS8 2,000 ohms per volt, 1,000 volts AC/DC, 100mA DC current, 2
resistance ranges to 1 meg. £6.98p.

SOLDER SUCKER. High suctionytefion nozzle, £4.99p.

MURATA T 40KHz., REC £3.80 pair.

MOTORS. 3V model typs 22p. 12V model 5 pole 3Bp. Replacement 12VDC 8 track motors B8p. Ex. equip. 5-7 volt
cassette motors 70p. Low rev. mains motor 240VAC motor with gearbox 2 RPM 78p.

AMPHENOL COAX CONNECTORS. Plugs 47p, Sockets 42p, Elbows BOp, Reducars 13p.BNC plugs. crimp 38p
HIGH IMPEDENCE HEADPHONES, mono 2.600 ohms im. transducor type. edjustable band and padded oar-
piece £2.75.

SPECIAL OFFER STEREO HE . 8 ohms, standard sterec plug only £2.98p.
INTERCOM UNITS {can be used as baby atarm) supplisd with approx. 80’ cable, call button, 2 way £85.28 pair, 3
way £7.28p. WIRELESS INTERCOM, 2 units both operate on 240VAC and mains AM freq y

OHIO SCIENTIFIC SUPERBOARD 2

XXX ¥EXY XX

We are the only reopie who include a
AVL free power supply and modulator kit
in our special offer on Superboard 2

Xy X ¥ XXX XX

50Hz model for British TV sets. Full key
board and cassette interface and uses your
TV as a VDU. 8K basic. 4K ram. Fully
assembled £ 188 « 15% VAT post free.
SINCLAIR PRODUC

PFM200 £51.95. case £3.40, adaptor
£3.40, connector kit £11.27. Microvision TV
£91.44, mains adaptor £6.88. PDM35
£29.76, mains adaptor £3.40, case £3.40.
DM350 £71.82, DM450 £102.17. DM235
£51.95. Accessories for all 3 models:
rechargeable batteries £7.99, mains adap-

180KHz., £29.98p.

MINIATURE TIE PIN MICROPHONE. Omni. 1K imp., uses deaf aid battery (supplied) £4.98p. LOW COST

CONDENSER MIKE. Stick type, Omni, 600 ohms, on/off switch, standard jack plug only £2.98p. EMBO7

CONDENSER MICROPHONE, Highly polished metal stick mike, umi directional, 800 ohms, 30-18KHz., on/off

switch only £7.98p. DYNAMIC STICK MIKE. CARDIOD. dual imp., 800 ohms or 20K, 70-15KHz., attractive black

metal case only £7.76p.

PUBLIC ADDRESS HORN SPEAKERS. Suitable for outdoor use. 5* round 8 watts, 8 ohms, adjustable bracket
» 67 15 watts 8 ohms adjustabie bracket £8.26p.

CRIMING TOOL, for standard terminals also 6 gauge stripper and wire cutter, insulated handles only £2.30.

Cash with order plesse. official orders weicome from schools etc., please add 30p post and packing. VAT inclusive.

SAE for latest iflustrated stock list. ALL ORDERS DESPATCHED BY RETURN POST

POSITRON COMPUTERS LTD

6800 SPECIALIST SUPPLIERS

MC 6800 Microprocessing Unit £6.95
MC 6802 MPU + 128 Bytes RAM + Clock £10.95
6810 128 x 8 Static RAM £3.50

C 6821 Peripheral tnterface Adaptor £4.40
MC 6850 Asynchronous Communications Interface Adaptor £4.40
MC 6852 Synchronous Serial Data Adaptor £4.90
MC 68A00C 1.5 MHz Microprocessing Unit £9.90
MC 68B0C 2.0 MHz Microprocessing Unit £10.90
MK 4118 1024 x 8 Static RAM 250ns £23.96

MOTOROLA 6800 D2 EVALUATION KIT

This highly professi: | kit is an i intr ion 1o the 6800 system, for the beginner. The
kit comes with a i y guide, ion of circuit operation, program-
ming examples, and book of data shests for the 6800 family devices. Requires only a 5V power
supply. £179

Prices include Post and Pecking. Please add VAT at 15%

Cheques or P.O. with order to Dept. MC (PE), Positron Computers Ltd., 39 Wigan Rd.,
Ashton-in Makerfield, Nr. Wigan, Lancs. WN4 9AR.

to! £3.94, case £8.90, Enterprise
prog calculator £19.95. New SC110 10MHz
oscilloscope £144.95.

COMPUTER GAMES

Chess champion 6 £49.95. Chess challenger
7 £84. Voice chess challenger £22
Checker challenger 2 6. Checker
challenger 4 £84. Star chess £62. Grands-
»tand video entertainment computer £79.95.
Videocarts £12.60. Philips G7000 Videopak
home computer £149. Videopaks £12.95.
Atari Videocomputer £147. Cartridges
£14.85 (except chess £43.95 and backgam-
mon £33.95).

TV GAMES

Tank battles kit £8.34. AY-3-8500 chip
£3.00. kit £4.26. Stunt cycle AY-3-8760
chip £13.71, kit £4.95. 10 game paddle 2
AY-3-8600 chip £10.25, kit £7.03. Racing
car chip AY-3-8603 £13.63. Modified shoot
kit £5.28. Rifle kit £5.27. Colour generator
kit £9.05

MAINS TRANSFORMERS

6-0-6V _13a £2.60. 9-0-3V 75ma 76p. 13
£2.22, 2a°£3.13. 12-0-12V 100ma 92p. 13
£2.80. 15-0-16V 1a £3.15.

JC12 AND JC20 AMPLIFIERS

Integrated circuit audio ampllller chips with
data and printed circuits. JC12 6 Watts
£2.08. JC20 10 Watts £3.1
CONTINENTAL SPECIALITIES
PRODUC

EXP300 £6 61. EXP350 £3.62. EXP325
E; 84, EXPE50 £4.14. EXPAS £2.64. LP2

PRINTED CIRCUIT MATERIALS

PC etching kits:- economy £2.42, standard
£4.46. 40 sq ins pcb 45p. 1 b FeC1 £1.30.
Etch rasist pens:- economy 50p. dalo 84p.
Drill bits 1/32" or 1mm 30p. Etching dish
92p. Laminate cutter S0p.

SWANLEY ELECTRONICS
DEPT PE, 32 Goldsel Rd., Swanley, Kent BR8 8EZ.

Callers by appointment. Please add 30p to the total cost of your order for postage. Prices
include VAT unless stated. Lists 24p post free. Overseas customers deduc‘tmlB Official

credit orders welcome.

§-DECS AND T-DECS
$-Dec £3. 79 T-Dec £4.59. u-DecA £4.69.
u-DecB £7.16.
BATTERY ELIMINATORS
3-way types with switched output and 4 way
multi-jack:- 3/44/6V 100ma [2 39, G/7}/9V
300ma £3.14, 100ma radio t gpes with press
stud connectors 9V £3.57, 6V_£3. 57 7
£3.57. 9+9V £4.79, 6+6 £479. 4 1
£4.79. Cassette recorder mains unit "7
100ma with 5 pin din plug £3.57. Fully
stabilized type 3/6/7}/9V 400ma £5.89. Car
convenors 12v de input, output 9V 300ma
output 74V 300ma E£1.18. output
3/4 Wt /9/12v7800ma £2.66.
ATTERY ELIMINATOR KITS
100ma radlo (ypes with ress -stud connec-
lors 43V 49, 6V £1.49 9V £1.49.
43 ae 95 6. v £1.92. 9,8V £1.62
Casselte type 7,V 100ma with din plug
way types
/6/7/8 / 11/13_/_14_/_1 7/21 /25/28/34/42v
g ZA t8.2U. Csr convertor 1nput
12V dc ou Eul 6/74/9V IA snabuhzed £1.35.
STABILIZED POWER K
The first price is the kit wnlhout transformer,
(he bracketed price includes transformer 8-
y IVFES 3/4‘/6/7 /9/12/15/18V 100ma
174 €318 (£6.30). 24 £4.17
( 7.30). Vanable vohage models 2-18V
100ma £2.12 (£2.98), 1-30V 1A £3.18
{£6.20), 1-30V 2A £4.98 (£11.24),

80
£6.08. S(ereo 30 £2157 MABO £38.27
COMPONENTS

1N4148 09p 1N4002 3.1p 741 8 dil 18p.
723 14 dil 33p. NE555 8 dil 24p bc183
bc213, bc547, bc549 4.9p. bc182, bc184,
bc212, bc214, bc548 5.5p. (i;l‘lc. 1ip32c
36p. tipd1c 40p. bd131, bd132 27p. plastic
equiv bcg72 5p. fuses 20mm - 5mm car-
tridge .1 ..5. 1, 2.3 5 Amp quickblow
1p,_anti- SN?E 3.6p. resistors 5% (W E12
10R 10 10M 1p. 0.8p for 50 of one value.
polyester capacitors 250V .015, 068, 1mf
1.5p. 01mf30 1022, .033mf 3 3p. 047mf
3.5p, .15, .22, 33 47mf 4.9p Folystvrene
capacuors E12 63V 10 to 1000pt 3p. 1n2 10
10n 4p. ceramic capacllors 50V E6 22pf to
47n 29 electrolytic capacitors 50V .5, 1, 2mt
5p. 25V 5. 10mf 5p, 16V 22, 33mf Sp 47,
68mf 3.5p. 100mf 6p, 330, 470mf 9p.
1000mf 10p zeners 400mW E24 2V7 to
33V 7p. preset pots submimature 0.1W horiz
or vert 100 to 4M7 7p. potentiometers jw
4K7 to 2M2 log or lin single 27p, dual 7.{;).
17 red LEDs 9.7p ic sockets 8 dil 8.7p, 14 dii
Y0.1p. 16.dii 12p.
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NOTICE TO READERS

When replying to Classified Advertisements
please ensure:

{A) That you have clearly stated your require-
ments.

{B} That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(D) That your letter 1s correctly addressed to the
advertser,

This will assist adverusers in processing and
despatching orders with the minimum of delay.

RECEIVERS AND COMPONENTS

TUNBRIDGE WELLS COMPONENTS. Ballards, 108 Camden
Road, Tunbridge Wells. Phone 31803. No Lists. Enquiries
S.AE.

BRAND NEW COMPONENTS 8Y RETURN r
Electrolytic Capacitors 18V, 25V, 50V.
0-47, 1.0, 22, 47 & 10 Mfds. — SGp.
22 & 47—5}p. (50v—8p). 100—7p. (50V—8p).
220—8p. {60v—10p). 470—11p. {40v—186p).
1000/15V—16p.  1000/25V—18p.  1000/40V—35p.
i bead T ytics. 18p
0-1. 0-22. 0:47. 1.0 @ 35V. 4.7 & 63V — -
2.2/35v,  4.7/25v—15p.  10/25v,  15/16V—20p.
22/16V, 33/10v, 47/6V, 68/3V & 100/3v—30p.
15/25V, 22/25V., 47/10v—35p. 47/16V—80p
Submioni-('uu Co7unf|ic 3Cap;6 E'12 Sgsioo: 100V,
pf. to 47 pf.—3p. pf. 0 Df
10% 390 of. to 4700 ot —2p.
Vertical Mounting Ceramic Plate Caps. S50V.
E12 22 pf. to 1000 pf. E6 1500 pf. 10 47000 pf—2p.
Polystyrene E12 Series 63V. Horizontal Mntg.
10 pf. to 820 pf.—3p. 1000 pf. to 10,000 pt—ap.
Miniature Polyester 250V Vert. Mtg. EG Series.
01 to 068 . 1—5&). 15, 22—6{. 33, -47—10p.
68 — 12p. 1-0 — 16p. 1:5 — 22p. 22 — 24p,
lgglu (Polyestar} Film 100V. Vertical Mounting.
-001, -0022, -0047—3p. -01, -022—4p. -04, -05, 0-1—5p.

ini Film Hi E12 Ser. 5%.
0-125W mixed carbon/metal 100 to I1MO—1p.
0:25W Carbon 10 to ;OMQ (1‘(:)?6 cnas(r) 1M0fé)ﬁ1§).
{ i ay. in . Film to b
BAEWSB B % 1 B el Fi og o T2 S,
1N4148—2p. 1N4002 . 1N4006-—8p. 1 N4OO7—7p.
BC107/8/9, '8C147/8/9, BC157/8/9, BF (94 & 7—10p.
8 Pin ic's. 741 Op. amp.—18p. 555 Timer—24p.
Dil Holders 8 pin—9p. 14 pin—12p. 16 pin—14p.
LED's. 3 & 5mm. Red—10p. Green & Yellow—14p.
Grommets for 3mm.—1{p. 2 pce. hoiders 5mm.—2}p.
Oomm. Q.B. Fuses -15, .25 .5 1, 2, 3 & 5A—3p.
20mm. Anti Surge 100mA, to 5.0A—5p.
20mm. Fuseholders P.C. or Chassis Mtg.—5p.
Solid A1.knobs 15mm.—25p. 25mm.—35p. 30mm.—50p.
400mW Zener diodes E24 series 2V/ to 33v-—8p.

Prices VAT Inclusive Post 10p. {(Free over £4).
THEC.R.SUPPLYCO.
127, Chesterfield Rd., Sheffield SSORN.

COMPONENTS AT SILLY PRICES. 1000 mixed resistors £3.60,
SAE Lists. W.V.E.3, Craigo Farm, Tintern, Gwent.

P.C.8.s Paxolin 104" x 43" 4-£1.30. 12" x 9" 85p. 16" x
114" £1.40.D.5.10" x 84" 85p. Fibre Glass 12" x 8" £1.70.
14" x 6" £1.60. 131" x 114" £2.50. D.S. 104" x 7" £1.35.
8" x 7" £1.15. Three Assorted M.C. Meters £2.50. 300 small

5846).

SMALL ADS

The prepaid rate for classified advertisements is 24
pence per word {minimum 12 words), box number 60p

Advertisement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King's Reach Tower, i fih N
Stamford St., London, SE1 9LS. (Telephone 01-261 ERIEE (& WAS AP ERTR

NOTICETO
READERS

Whilst prices of goods shown

extra. Semi-display setting £8.00 per single column in classified advertisements are
centimetre (minimum 2.5 cms). All cheques, postal correct at the time of closing
orders etc., to be made payable to Practical Electronics for press, readers are advised to
and crossed “Lloyds Bank Ltd”. Treasury notes should check with the advertiser to
always be sent registered post. Advertisements, together check both prices and

with remittance, should be sent to the Classified availability of goods before

ordering from non-current

100 ASSORTED Components 115p. 100 assorted resistors
75p. 100 assorted capacitors 150p. 50 reed switches 200p.
10 mains neons 50p. 20 Micro Switches 150p. Add 25p
P&P. DURRANTS, 9 St. Mary's Street, Shrewsbury,
Salop.

AERIALS

SURPLUS Stocks of Electronic Components at less than
wholesale prices. SAE brings free lists. Bardwell Ltd., 212
Studley Lane, Dronfield-Woodhouse, Sheffield, S18 5YP.

CUTPRICECOMPONENTS
Linear: SL610C, RF amp £2.76. SL613C, Limiting amp
£3.10. SL640C, Modulator £3.45. SL6BOC, XTAL osc. maint
circuit £1.70. SL301A, Matched NPN pair
DS318. 5-500MHz power splitter £5.00.
{nom.) Varac ipde £0.50. XR4136CP Ax741'sinone 14
transconduc. amp
” High slew, FET input,
P5 e.g. derive —5v from
v from single +5v input
5v reg. in TO3 can £1.20.
£1.00. AX1218-4 14 pin

£0.80. 709, Op. amp

DIL relay 5v operation £

CMQS; 4016 £0..
eraseable PROI
(top ads.) £1.
(min)t0 25,/

4.50. Passive: " Square C
, 20k {side ads.) £1.70. CD5/25 3.5pF
F (max) trimmer £1.20.
GUARANTEEO. NO EXTRAS EXCEPT FOR
OROERS LESS THAN £5 PLEASE AOO 30p POST.
SENOTO:
WIRRALSEMICONDUCTORS,
177 Brookdale Ave., Greasby, Wirral,
Moerseyside LA9 1SR.

VHF CONVERTOR, 45-220MHz 29-30MHz IF. Ideal feed HF
receiver. £6.80, SAE details, lists other items. H. Cocks,
Bre Cottage, Staplecross, Robertsbridge, Sussex. Tel:
058083-317.

AERIALBOOSTERS
Improves weak VHF Radio and Television
reception.

B45-UHF TV, BII-VHF Radio. B11A-2 metres
Fornext to the setfitting. Price £6.

SIGNALINJECTOR
A complete range of AF and RF frequencies
uptothe UHF Band. Price £5-00.

S.A.E.for Leafiets. ACCESS
ELECTRONIC MAILORDERLTD,
62 Bridge Street,

Ramsbotton, Bury, Lancs, BLO 9AG.

BOOKS AND PUBLICATIONS

10 LEDS. Mixed colours/sizes £1.15. Lists 15p. Sole
Electronics, (P.E.) 37 Stanley Street, Ormskirk, Lancs.
L39 2DH.

FOR SALE

FOR SALE. Expanded Nascom | and Motorola D2. Offers?
Ring Dave 0539-27789.

NEW BACK ISSUES of “Practical Electronics” available 80p
each Post Free. Open P.0O./Cheque returned if not in stock
— Bell’s Television Services, 190 Kings Road, Harrogate, N.
Yorks. Tel: (0423) 55885.

MINISONIC 1l SYNTHESISER, in cabinet, full working order,
just needs final setting up. £125 o.n.o. Phone Stuart:
Sutton Valence 3624.

A LARGE QUANTITY of Plessey and Linotype-Paul equipment
is expected to become available for sale during the next two
years. Items include:i Transmitters, receivers, LBXD’s,
page printers, recorders, verifiers and keyboard desks. Also
becoming availablen Honeywell 4200 system, used com-
puter magnetic tapes and sundry computer room furniture.
Some items are available now. Enquiries are invited, please
contact Director of Supply, British Railways Board,
Railway Technical Centre, London Road, Derby DE2
8UP. Telephone Derby 42442 Ext: 3455. Reference
53/230.

components, trans. diodes £1.80. 7 Ibs assorted comp
£3.75. List 15p refundable. Post 20p. Insurance add 15p.

J.W.B.RADIO

2 Barnfield Crescent, Sale, Cheshire M33 1NL

TURN YOUR SURPLUS Capacitors, transistors, etc., into cash.
Contact COLES-HARDING CO., 103 South Brink,
Wisbech, Cambs. 0945-4188. Immediate settlement.

T & J ELECTRONIC COMPONENTS — Quality Components —
sensible prices. Same day service. Send a stamped ad-
dressed envelope for full list. 98 Burrow Road, Chigwell,
Essex. 1G7 4HB.

100

PRACTICAL ELECTRONICS 1969 to 1977 approx 100 copies.
Offers Manchester 773-3965.

HOBBYISTS'S Surplus components sale. Electrolytics, Fans,
Relays, ctc. Very cheap. SAE. J. H. Rudge, 225 Lyndon
Road, Solihull, West Midlands.

BACK ISSUES Vol. 1 No. 1. to Vol. 5 No. 8. Except Vol. 4
No. 1. Offers or G.B. Stamps. 3 Merrion Avenue, Bognor
Regis. Sussex. B.R. 822986.

WHY NOT START YOUR OWN BUSINESS REWINOING ELECTRIC
MOTORS. A genuine opportunity to success. LARGE
PROFITS. Yoy can’t help but make money if you follow the
easy, step by step, instructions in our fully illustrated Manual
showing how to rewind Electric Motors, Armatures and Field
coils as used in Vacuum Cleaners, Electric Drills and Power
Tools. NO PREVIOUS KNOWLEDGE IS REQUIRED, as
the Manual covers in 13 Chapters, where to obtain all the
work you need, materials required, all instructions rewind
charts and how to take data etc. A gold mine of information.
How to set up your home workshop and how to cost each job
to your customer, £4.50 inclusive of P. & P. UK CWO. to
INDUSTRIAL SUPPLIES, 102 Parrswood Rd.,

Withington, Manchester 20, Dept. PE.

TTLDESIGN
CONSIDERATIONS

interfacing etc. Wellillustrated. 7Sp inc. P&P.

63" x33",4 pieces 60pinc. P&P and VAT.

£2. Cassette £3.20inc. P&P etc.
Planfor interface to loudspeaker £1 inclusive.
PAWBOOKS
117, Blenheim Road, Deal, Kent.

A booklet for hobbyists covering cascading, floating,
debouncing, decoupling, clocks, regulators, simple

PCB Decent sized offcuts, single sided paxolin, 6”x44" and

ACORN OWNERS We have a program that sends random
morse characters (adjustable speed) for learning purposes. A
record is kept of the characters sent so that you can check
afterwards to see how you did. Program {with instructions)

ANY REQUESTEQ SERVICE SHEET £1 + Large S.A.E. Full
repair data any named TV £5.30 (with circuits, layouts etc.
£7). SAE brings newsletter, bargain offers, etc. AUSPEL,

76 Church St, Larkhall, Lanarks ML9 1HE.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for Service Sheets on Radio, Tv,
etc £1.00 plus S.A.E. Colour TV Service Manuals on request.
S.A.E. with enquiries to B.T.S. 190 Kings Road, Harrogate,

N. Yorkshire, Tel: (0423) 55885.

SERVICE SHEETS from $0p and S.A.E. Catalogue 25p and
S.A.E. Hamilton Radio, 47 Bohemia Road, St. Leonards,

Sussex.

SITUATIONS VACANT

BOXED 3'* Message Tapes 550’ 20p. BASF LR56 tape 51"
reels 900’ £1.20. R. Southern, 551 Chorley Old Road,
Bolton, Lancs.

Small but rapidly expanding Amusement Machine
Co. requires a keen person interested in Electronics,
experience is preferred but training will be given. A
driving licence is essential and a knowledge of
Artwork for Deck Renovation on Pintables would be
an asset.

Excellent working conditions: Salary negotiable.

ABBEY LEISURE
Abbey Wood, Middle Barton, Oxon.

Or ring: Steeple Aston 40221
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EDUCATIONAL

APPOINTMENTS

TECHNICAL TRAINING
Get the training you need to move up into a-higher
aid job. Take the first sler now—write or phone ICS
or details of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers: also self-build radio kits. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. S272 Intertext House, London SW8 4U)
Tel. 01-622 9911 (all hours)
State if under 18

CITY & GUILDS EXAMS
Study for success with ICS. An ICS homestudy course
will ensure that you pass your C. & G. exams. Special
courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. $272 Intertext House, London SW8 4UJ
Tel. 01-622 9911 {all hours)
State if under 18

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. $272 Intertext House, London SW8 4UJ
Tel. 01-622 9911 (ail hours)
State if under 18

TELEVISION &
VIDEO SYSTEMS
SERVICING

18 MONTHS fuli-time Diploma
course to include a high percent-
age of practical work.

ELECTRONIC PRINCIPLES

MONO & COLOUR TELEVISION
CLOSED CIRCUIT TELEVISION
VIDEO CASSETTE RECORDING
DIGITAL TECHNIQUES TELETEXT

COMPUTER &
MICROPROCESSORS

Shortened courses for applicants with
suitable electronics background.

Next session starts April 21 st.

(Also available 24 year course in Marine
Efectronics & Radar for employment as
ships Radio Officer.)

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept. PEA3, 20 Penywern Road,
London SW5 9SU. Tel. 01-373 8721.

MANCHESTER POLYTECHNIC Department of Mechanical,
Production and Chemical Engineering.
ELECTRONICS/ELECTRICAL TECHNICIAN. To
work on development and maintenance of electrical ap-
paratus, instrumentation and microprocessor systems. The
successful candidate will have the opportunity of working on
several projects from the idea stage to final prototype. A
Union Membership Agreement is in operation under which
new employees are required to join a recognised union. Salary
scale: Technician 4 £4,080-£5,067. Removal expenses
scheme. For further particulars and application form
(returnable by 29 February 1980) please send a self-
addressed envelope marked “T/466 to the Secretary,
Manchester Polytechnic, All Saints, Manchester, M15 6BH.

MISCELLANEOUS

ULTRASONIC TRANSDUCERS. £2.85 per pair + 25p P. & P.

Dataplus Developments, 81 Cholmeley Road, Reading,
Berks.

NO LICENCE EXAMS NEEDED

To operate this miniature. solid-state Trans-
mitter-Receiver Kit. Only £10.70 plus 25p P. & P.
‘Brain-Freeze' ‘em with a MINI-STROBE Elec-
tronies Kit. pocket-sized “lightning flashes’, vari-
speed. for discos and parties. A mere £4.50 plus 25p
P. & P. Experiment with a psyvchedelic DREAM
LAR. or pick up faint speech/sounds with the BIG
EAR sound-catcher: readv-made multi-function
madules. £5 each plus 25p P. & P.

I\g{} MORE! Send 25p for lists. Prices include

BOFFIN PROJECTS

4 Cunliffe Road, Stoneleigh
Ewell, Surrey (P.E.)

PRINTED CIRCUIT BOARDS. Glass Fibre Tinned & Drilled.
From your own or Published Designs 12p per sq. ins. Plus
30p post. R. D. Electronics, 12 Whiteoaks Road, Oadby,
Leicester. 0533 716273.

NICKEL CADMIUM
BATTERIES

Rechargeable and suitable for fast charge HP7 {AA} £1.05
SUB C £1.36, HPiI (C} £1.98, HP2 (D) £3.02, PP3 £3.79,
PP3 charger £6.40.

All the above nickel cadmium batteries are brand new and
are guaranteed full spec. devices. All cells are supplied com-
plete with solder tags (except PP3). Brand new full spec.
RECHARGEABLE SEALED LEAD ACID maintenance free
batteries suitable for burglar alarms etc. 1.2 amp hr. 6V
£4.07.2-6 amp hr. 6V £5.23.

Quantity prices available on request. Data and charging cir-
cuits free on request with orders over £10 otherwise 30p
post and handling {(specify battery type). Please add 10%
P&P in orders under £ 10 — 5% over £10. VAT at the current
rate should be added to total order. Cheques, Postal Orders,
Mail order to:-

SOLID STATE SECURITY DEPT (PE), 10 Bradshaw
Lane, Parbold, Wigan, Lancs. Tel: 02675 4726.

TOP QUALITY FIBREGLASS S/s + D/S Circuit Board approx
150 sq ins. £1.50 + 30p PP. C.W.O. to: Paul Collins, 12 Mill
Meadow. [vybridge, Devon PL21 0AN.

MAKE YOUR OWN PRINTED CIRCUITS

Etch Resist Transfers — Starter pack (5 sheets,
lines, pads, I.C. pads) £1.60. Large range of single
sheets in stock at 34p per sheet.

Master Positive Transparencies from P.C. layouts
in magazines by simple photographic process. Full
instructions supplied. E sheets (20 x 25cm)
negative paper and 2 sheets (18 x 24cm} positive
fitm £1.30. |

S.A.E. lists and information. P&P 25p/order except

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE

CLEARING LABORATORY. Scopes, recorders, testmeters,
bridges, audio, R.F. generators, turntabies, tapeheads,
stabilised P.S.U.s, sweep generators, test equipment, etc.
Lower Beeding 236.

v

I.C. EXPERIMENTER'S KITS
Learn about modern electronics with our new series of Kits
on digital logic hni Each Kit i pecially
selected 1.C.s, Holders, Veroboard, LE.D.s. and Instructions.
Available at £6.00 each (including P. & P.)

ACCESSORIES

STYLI Cartridges for MUSIC CENTRES, &c. FREE List
No.29 for S.A.E. includes Leads, Mikes, Phones &c.
FELSTEAD ELECTRONICS, (PE), Longley Lane, Gatley,
Cheadle, Ches. SK8 4EE.
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Kit One -Gates Kit Two-Flip-Flops
Kit Three-Shift Registers
Kit Four-Counters Kit Five-Displays
S.A.E for further details to:

AUTOMATED HOMES

69 High Street, Ryton, Coventry, CV8 3FJ.
¢ Ihnfl' Order).

B P.C. BOARDS
FOR INDUSTRY ‘and’' THE AMATEUR
* One off or production runs
* Assembly of P.C.Bs or kits
* Expert hand soldering
* Design service if required
* Artwork & Photography
SEAHORSE ELECTRONICS LTD.
Unit 2 Picow Farm Road
Service Industry Estate,

Runcorn, Cheshire.
(09285) 7595

SUPERB INSTRUMENT CASES BY BAZELLI, manufactured from
P.V.C. Faced steel. Hundreds of people and industrial users
are choosing the cases they require from our vast range.
Competitive prices start at a low 90p. Chassis punching
facilities at very competitive prices, 400 models to choose
from. Suppliers only to Industry & The Trade. BAZELLI
(Dept. No. 23), St.” Wilfrids, Foundry Lane, Halton, Lan-
caster, LA6LT,

Readdly availahle Hardware and
Accessories for Home Constructors
Dev Engmeers, Modelmakers
Selected range of quality components
Drawmng matenals for pc boards
Relishle resist coaled epoxy glass
lammale, no unusual chemicals
Printed curcut hoards, top uality to
personal designs, prampt service
Photography for pcb

Sohd tungsten cartide dnills

All immediately availahle

Catalogue 15p stamps please to

RAMAR CONSTRUCTOR
SERVICES,
Masons Rd.  Stratford on Avon

Warwks. CV37, ONF 0789 -4879

NI-CAD BATT. PACKS. Contains 9-AA cells, 5 sub C cells
(1AH). Mains charger £9.50 inc p.p. E.D.S. 66 Brook
Lane, Warsash, Southampton.

GUITAR/PA/
MUSIC AMPLIFIERS

100 watt superb treble/bass overdrive. 12 months

uarantee. Unbeatable at £44; 60 watt £38; 200 watt
380; 100 watt twin channel sep. treble/bass per channel
£58; 60 watt £48; 200 watt £72; 100 watt four channel
sep. treble/bass per channel £75; 200 watt £92; slaves 100
watt £32; 200 watt £60; fuzz boxes, great sound £10.00;
bass fuzz £10.80; overdriver fuzz with treble and bass
boosters £18.00; 100 watt combo superb sound overdrive,
sturdy col ion, castors, e £90; twin l
£100; bass combo £105; speakers 15in. 100 watt £38;
12in. 100 watt £23; 60 watt £16; microphone Shure
Unidyne B £26.

Send cheque or P.0. to:
WILLIAMSON AMPLIFICATION
62 Thorncliffe Avenue, Dukinfield, Cheshire.
Tel: 061-308 2064

MK14 Full size Display. Replace calculator display with
1 inch FND 500 Displays. P.C.B.. filter. simple instructions
£2. MK 14 Complete Keyboard Kit £10. Useful pro-
gramming notes 75p. Rayner. "Kismet’. High Street,
Colnbrook, Bucks.,

THESCIENTIFIC WIRE COMPANY
PO Box 30, London E.4
ENAMELLED COPPERWIRE
SWG 11b 8oz 40z 20z
10t029 3.10 1.86 1.10 0.80
301034 3.50 2.00 1.15 0.80
351039 3.95 2.36 1.34 0.98
401043 5.10 297 2.28 142
441046 6.00 3.60 2.50 1.91
47 8.37 5.32 3.19 250
481049 15.96 9.58 6.38 3.69
SILVERPLATED COPPERWIRE
141022 5.30 3.03 1.85 1.20
241030 6.50 3.75 2.20 1.40
Prices include P&P and VAT. Orders under
f£2 please add 20p. SAE for list. Dealer
enquiries welcome.
Reg. office: 22 Coningsby Gardens.
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MSF CLOCK

NOW Get ABSOLUTE TIME, always correct, never gains
or ioses, auto GMT/BST, 8 digits show Date, Hours,
Minutes and Seconds, also second-in-a-month STOP
CLOCK and parallel BCD output, receives Rugby time
signals built-in antenna, EXACT TIME £48.80

80K Hz Rugby Receiver, as in MSF Clock, 1000Km range,
audio and serial data outputs. £13.70.

V.L.F.2EXPLORE 10-150KHz. Receiver £10.70.

Still NO RADIO 4? Get ALL the NEWS 200K Hz Convertor,
suits any Medium Wave receiver £11.40.

Each fun-to-build kit includes ajl parts, printed circuit, case,

postage etc, money back assurance so SEND off NOW.

CAMBRIDGEKITS
45 (FC) Old School Lane, Milton, Cambridge.

TRANSISTOR TESTER
Measures hfE (gain} values from 10 to 500
nominaily at - 3% accuracy and from 500 to 1,000
nominally at - 6% accuracy. Battery and case not
included.

Send £4.95 for kit, full construction and user in-
structions or send SAE for more details.

J.B. ENTERPRISES
6 Rydal Drive, Tunbridge Wells, TN4 9ST

PRACTICAL ELECTRONICS P.C.B.'s

Professional quality glassfibre, Fz s rollar !lnnsd and drilled.
Sept. 79 Waveform generator EG161 £
Oct. 79  Input channel amp EP158. Set of 6 pcb's £5.61
Digital temp controller EC9 £1.90
Nov. 79 Diamatic EC10 £2.26
Digital dark room timer EG 199 £1.55
Dec. 79 Ultrasonic burglar alarm EP200 EG126. Set of 2
peb's £2.
Costa call EP216 £
Car solid state EGISZ 204 207,210 & EA46
Set of 5 pcb’'s £4.45 or 98p each
Jan 80 Scratch & rumble filter EP232 £1.03
EP230 £1.23. Set of two £2.05
Feb 80 Dynamic noise limiter EG276 £1.98. Pso, EG274,
ng. Set of two £2.60.
For full list and current pcb's please send SAE. Pcb's also
produced to customers own masters. Trade enquiries
welcome. Please write for quote. CWO Please.
Postage — Please add 30p postage and packing to com-
piete order.

PROTO DESIGN
14 Downham Road, Ramsden Heath

Billericay, Essex CM11 1PU
Telephone 0268-710722

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require
battery (power cell) replacement
at regular intervals. This kit
provides the means. We supply
eyeglass, non-magnetic
tweezers, watch screwdriver,
case knife and screwback case
opener, full instructions and
battery identification chart. We
then supply replacement
batteries—you fit them. Begin
now. Send £7.50 for complete
kit and get into a fast growing
business. Prompt despatch.

WATCH BATTERY REPLACEMENT CO.
(PE10

11 Percy Avenue, Middx., TW15 2PB

CABINET FITTINGS
FOR

Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Strop & Recess Hondles, Feet, Costors,
Jocks & Sockets, Connons, Bulgin 8 woys, Reverb Troys,
Locks & Hinges, Corners, Trim, Speoker Bolts etc.

Send 2 x 9p Stamps for ples and ill

ADAM HALL (P.E. SUPPLIES)
Unit 3, Carlton Court, Grainger Road
Southend-on-Sea, Essex.

d

SEEN MY CAT? 5000 Odds and ends. Mechanical. Electrical.

Cat. free. Whiston Dept. PRE. New Mills, Stockport.

RYDER ORGAN SYSTEM
(Wireless World)

A classical design with full-size
keyboards. Couplers, capture, etc.,
can be included.

Cassette. p.c. boards, data, from:-

HIYKON LTD. (P),
Woodside Croft, Ladybridge Lane,
Bolton BL1 5ED.

MEMORY MART

‘UK 101° 'Superbosrd’ 4K RAM

Memory Expansion £37.60
2114 1k x 4 each £4.70
2708 UV prom each £7.00

P & P and VAT included if cash with order.
C.0.D. 60p extra.
MEMORY MART
24 Ashleigh Estate, Crundale,
Haverfordwest, Dyfed, South Wales.

* HIGH QUALITY .
PCB's

From your own mwork master ne luve or positive
maximum 12'* x

Manufactured in glass fibre ﬁnnod -nd drlllod
for and smell p

XpH service
Small contract circuit boards sssembled
Gold plating for reliability where edge connectors

DISED SELF

Manufacture: m your own artwork master
Various colours nv-il-blc brushed and satin finish
Express service and competitive prlcu

Sand artwork or phone for .&
.125W 5%C.F. Resistors E12 8 s 1p sach
IN4148 Diodes 2p mh
Workshops, Fl}l'l‘:non Road, G G32
Clyde gow
2 041 641 7863

PLEASE
When replying
MENTION
to
PRACTICAL
Advertisments

ELECTRONICS

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Electronics for ...

insertions. | enclose Cheque/P.O. for £

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics)

Send to: Classified Advertisement Manager

PRACTICAL ELECTRONICS

GMG, Cl.

Rate:

ified Adverti

Dept., Room 2337,

King’s Reach Tower, Stamford Street,
tondon SE1 9LS.

Telephone 01-261 5846

24p per word, minimum 12 words. Box No. 80p extra.

Company registered in England Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SEt 9LS.
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BUILD A
SYNTHESISER!
NO SPECIAL Eauipment REQUIRED

?‘&;ﬁa& 4 % £
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using DeVWtrOM (Reg'd)
PROFESSIONAL MODULES

Over 20 different electronic modules to select what YOU want to
build a synthesiser; simple or complex. Start simple and add to it
as you can afford. New attractive prices for the long-popular, well-
tried range of Dewtron synthesiser and other effects modules.

Send 25p for Musical Miracles Catalogue NOW!

D.E.W. LTD.

254 RINGWOOD ROAD, FERNDOWN, DORSET BH229AR

Mail Order Protection Scheme

The Publishers of ‘Practical Electronics’ are
members of the Periodical Publishers Association
which has given an undertaking to the Director
General of Fair Trading to refund monies sent by
readers in response to mail order advertisements,
placed by mail order traders, who fail to supply goods
or refund monies owning to liquidation or bankruptcy.
This arrangement does not apply to any failure to
supply goods advertised in a catalogue or in a direct
mail solicitation.

In the unhappy event of the failure of a mail order
trader readers are advised to lodge a claim with
‘Practical Electronics’ within three months of the
date of the appearance of the advertisement,
providing proof of payment. Claims lodged after this
period will be considered at the Publisher’s
discretion. Since all refunds are made by the
magazine voluntarily and at its own expense, this
undertaking enables you to respond to our mail order
advertisers with the fullest confidence. For the
purpose of this scheme, mail order advertising is
defined as:—

‘Direct response advertisements, display or postal
bargains where cash had to be sent in advance of
goods being delivered'. Classified and catalogue mail
order advertising are excluded.

INDEX TO ADVERTISERS

Abbey Leisure ... 100 EDA. . 98 Pawbooks ... ... 100
Acom 20  Electronics Mail Order 100 Phonosonics ... 6,7
Adam Hall (P.E. Supplies) ... 102 Electrovalue ... . 4  PKG Electronics ... 101
Aitken Bros. ... 94 Positron Computers ... 99
Aura Sounds 12 Ferranti 12  Progressive Radio ... 99
Automated Homes ... ... 101 Fladar 95  Proto Design ... 102
Bamber .. .. 57  Galatrek . 92 Radio Component Specialists 88
Barrie Electronics George, David Sales ... 95 R.S.T. Valve Mail Order 90
Bell Systems 8 GMT. 11  Radio & T.V. Components ... 9
BIET . . 10 G.R.International Ramar Constructor Services ... o101
Bib Hi-Fi Accessories Ltd. 94
Bi-Pak 85 Hameg 57 Safgan 10
Bi-Pre-Pak ... 84 Heathkit 3 Saxon Entertainments 5
Birkett, J. ... 97  Hiykin Ltd. 102 Service Trading Cover Il
Boffin Projects ... 101 Home Radio ... 90 Science of Cambridge 14,15
British National Radio & Electronic Scientific Wire Co. ... o101
School 89 |I.C.S. Intertext 7,101 Seahore Electronics ... ..o 101
I.L.P. Electronics 82,83 Sentinel Supply 90
Cambridge Kits .. 102 Solid State Security ... ... 101
Cambridge Learning ... 86,87 J.B. Enterprises . 102  Sonic Sound Audio ... 84
Chromasonic Electronics 93 Jayen Development ... 8 Stevensons Electronic Components ... 53
C.J. Communications 97 J.Birkett 97 Swanley Electronics ... 99
Clef Products o o 92 Jones Electronic Supplies 84
Codespeed ... 96 J.W.B. Radio .. 100 Tandy 24
Commodore ... 31 T.K. Electronic 86
Computer Components (Teleplay} Coverll L & B Electronics 86 Technomatic ... 104
Concept Elec. Litesold 16 Transam Components 32
Continental Spec. 28 London Electronics College 101 T.UAC. 91
Crimson Elektrik 92 LB of Hillingdon 98
Crofton Electronics ... 88 Vero 12
C.R. Supply Co. . ... ... 100 Maplin Electronics Cover IV
Marshall, A. ... 8 Watch Battery Replacement Co. ... 102
Davian Electronics ... 84 Memory Mart 102  Watford Electronics ... .. 2,3
Delta Tech ... . 97 Metac 13 West London Direct Supplies 96
Dewtron ... 103 Milihill 88 Wicca Electronics ... 4
Doram Electronics ... 99 Modem Book Co. 96  Williamson Amplification ... 101
Dziubas 95 Monolith 88 Wilmslow Audio .. 98
Ecoscope Instruments Ltd. ... ... 102 Newbear 10 U] Sl N o0 LD
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EXP300 576p Introduction to Microcomputers Vol 0 596 8080A Bugbook 765p; Reprint 75p + METER
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(28/40 pin DILIC) Please add 70p p & p per book. No VAT on books, 630p 8MHz

VAT: Please add VAT at Please add 30p p&p & VAT.
15% on total order value. T E c H N o M AT' c LTD.
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FT3 NEON FLASH TUBE

High intensity multi turn high voltage. neon glow
discharge flash tube. Design for ignition timing etc
£1.50.P & P 25p (£2.01 inc. VAT) 3 for £3. P. &
P 50p (£4-03 inc. VAT & P)

RODENE UNISET TYPE 71 TIMER

0-60 sec. 230V a.c operation. Incorporating a lapsed time
indicator and repeat facilities. A precision motorised timar ideal
for process timing, photography. welding. mixing. etc. Price £6.
P.& P. 60p. €7-68 inc VAT& P & P

=
£n
b

WHY PAY MORE?

MULTI RANGE METER Type MF16A ac dc
volts 10 50 250 500 1000 Ma 0 5 0 10
0 100 Sensitivity 2000V 24 range diameter
133 by 93 by 46mm including test leads Price
£700 pius 50p P & P EB.63 inc VAT & P!

N.M.S
METERS (New) — 90 mm DIAMETER
A.C. Amp., Type 6272, 0- 1A, 0-5A. 0-20A
A.C. Voit. 0- 150V, 0-300V
D.C Amp., Type 65C5. 0-2A. 0-10A.. 0-20A.. 0-50A , 0-100A.

HEAVY DUTY SOLENOID, mf by =,

Magnetic Devices. 240V, A.C. Intermit- B

tent operation. Approx. 20 Ib. pull at

1 25 1n. Ex-equip. Tested. Price. £4.75

- 75p P & P {£6-33inc. VAT & P) b
o

19

a.C. SOLENOID pye ether type 176/2 = =
240 AC. Approx 1lb at 3 inch, o
\ntermittent rating. Price £1 p&p 20p €1-38inc VAT + P)

WESTOOL TYPE MMB8 Model 2. 240V AC. Approx 131b pult

NMS

AG/GT 24V. D.C. 70 ohm Coil Solenoid. Push or Puil. Adjustabie
travel to 3/16 in. Fitted with mounting brackets and spark sup-
pressor Size: 100 25 mm. Price 3 for £2.40 +~ 30p. P. &
P (min 3 off) (€3.11inc. VAT & P}

MINIATURE UNISELECTOR
12 voit 11 way 4 bank {3 non-bndging
1 homing) £3-00.

P & P 35p (£3.85inc. VAT & P}. N.M.S

MICRO SWITCHES

Sub Min. Honeywell Lever m/s type 3115m 906t 10
for £3.50 post paid (£4.37 incl. VAT)

These V3 types.

Button type (Pye} 10for £3.00(£3.80incl. VAT)
Short Lever type 16amp. rating (Grouzet) £4.00
(£4.95inci. VAT,

Roller Type (Bonnelia) 10 for £3.50. (£4.37 incl.
VAT). NM S,

Lr

i
B

By .
£2.93 (min 10)

MERCURY SWITCH
Size 27mm x 5mm 10 for £5.00
linc VATE6.12) min quantty 10 30p P.& P/

£7.50 post paid (£8-63 inc. VAT & P.}.

MINIATURE 2-CAM PROGRAMMER
Crouzet 1 rpm. 116V A C. Motor operating 2 Roller Micro
switches (4 amp). Can be used on 240V A.C. with either O 2‘5

mtd 250V Condensor or 5-6K wirewound Resistor 7 watt.
{supplied) Price £2.60 + 50p. p. & p. {£3-45 incl. VAT & P.).

A.E.G. CONTACTOR

Type LS6/L11. Coil 240V 50 Rs. Contacts - 3 make: 800V:
20amp. 1 break: 600V. 20 amp. Price- £56.50 + 50p P & P
(£6.90 inc VAT & P)

ARROW-HART MAINS CONTRACTOR, cat No
130A30. Coil 250V. or 500V. A.C. Contacts. 3 make 50 amp up
10 660V A.C. 20 h.p. at 440V. 3 phase 50 Hz. Price: £7.75 - p
& p £1 00 (incl VAT, total: £10.06}. NM.S.

TGORIN BLOWER

022 220240V A C Aperture -
10 » JZP overall size 16 x 14cm Price
£375 & P 7bp (nc VAT £5.181)

Other types availatile. S.AE. for details

Overall size 135 165 cm. Flange mounting. Price: £4.25. P & P
75p.{Total:£5.75 inc. P &VAT?N.M S

24 volt. D.C. BLOWER UNIT

Precision 24 volt D.C. O 8 amp Blower that works well on 12V
0.4 amp D.C. Producing 30 cu.ft. min at normal air pressure
£4.50 P & P 75p (inc. VAT £6.04). NM.S

INSULATION TESTERS NEW/

Test to | E E Spec Rugged metal construction

suitable for bench or field work constant speed Q"'
clutch Size L 8in W 4in H 6in weight 6lb, 500V, 5
500 megohms, £49.Post 80p (£57-27Inc. VAT

& P). 1,000V 1,000MQ, £55 Post 80p 3
{£64-17 Inc. VAT & P. SAE for leaflet. N -~

Yet another outstanding offer.

IMFD 600V Dubilier wie endeo capacitors NM S
10 for £1-50 p&p 50p. [ £2 301nc VAT « p&p) (Min 10
230V a.c. FAN ASSEMBLY.

Powerful continuously rated a.c. motor complete with 5 blade
6}in. or 4 blade 3in. aluminium fan. Price £3.00. P & P 65p
{£4-20 incl. VAT & P}

All Mail Orders
Callers
Ample Parking Space
Showroom open Mon-Fri.

-SERVICE TRADING CO

All types £3-50 ea. + P & P 50p (£4-32 incl. VAT) except 0-50A
0 100A D.C price £5.00 + 50p. P & P (£6-33incl. VAT)

at ! inch Rating 1 Price £1.50 p&p 20p. (£1-96 inc. VAT + P )

tover miswitch mig by Cherry Co USA Precious metal
we contacts 10tor £2.26 P & P 30p. Total inc VAT

Heavy duty type, size 38 x 16 x 10mm, minimum guantity 10.

SMITH BLOWER, Type FFB. 1706. Small quiet ‘ M.s
smooth running. 240V, A.C. operation. Output aperture 45x40cm.

T

200 watt {} amp inc. a c. voltmeter £14.50
05 KVA (2§ amp (MAX) 17.00
1 KVA (5 amp MAX} £22.50
.2 KVA (10 amp MAX) £37.00
3 KVA {15 amp MAX) £45.50
5 KVA (25 amp MAX) £74.00
10 KVA {50 amp MAX)] £168.00
15 KVA (75 amp MAX] £260.00

3-PHASE VARIABLE VOLTAGE
TRANSFORMERS

3KVA (max. 15 amp.) £106.43 )
6KVA (max. 30 amp.} £159.37  AlPus Cormage
10KVA {max. 50 amp.) £327.43 ol

LT TRANSFORMERS

13-0-13V at 1 amp £2.50 P & P 50p (£3-45inc VAT}
0-4Vv/6V/24V/32V at 12 amp £18.50 P & P {1 90 (£23.46inc
VAT & P)

0-6V 12V at 20 amp £14.70 P & P (150 (£18-63,nc VAT)
0-12V at 20 amp or 0-24V at 10 amp £1200 P & P {1 50
(£15:53inc VAT & P

0-6V/12V at 10 amp £8-25 P. & P. £1-25 {£10.93:nc. VAT)
0-6V/12V/17V/18V/20V at 20 amp £19.00 P & P. £1.50
{£23-58inc. VAT & P}

O-10V/17V/18V at 10 amp £10-50 P &P £1-50 (£13-80 inc. VAT)
Other types (n stock; phone for enquiries or send sae for leaflet

HY-LIGHT STROBE KIT MK IV
Latest type Xenon white hght flash tube Solid state
timing and triggening circuil 230/240V ac operation
Designed for larger rooms. halls, etc Speed adjustable
1 28 f.ps. Light output greater than many (so called 4
Joule) strobes. Hy-Light Strobe Kit Mk IV Post £1-50
(£22.00 £1.50 P & P inc. total £27-03). Specally
designed case and reflector for Hy-Light £9.00. Post
£1.60(£12.08inc. VAT & P}

Super Hy-Light Strobe Kit. Price £33.00 + £350P. & P
339.68) Suitable case £11.00 (£14.30 incl.

{incl. total
VAT &P.&P)

XENON FLASHGUN et
TUBES = /35‘***‘—_
AL e | SR NG
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft. 40 Watt £8.70 inc. VAT £10-00 (callers only) 2ft. 20 watt
£6-20. Post 75p. (£7-99 inc. VAT + P} (For use in stan bi-pin
fittings} Mir i 12in 8 watt £2-80. Post 35p. (£3.62 inc. VAT -+ P).
9 in. 6 watt £2.25_ Post 35p. (£2.99 inc. VAT + P). 6 in. 4 watt
£2.25. Post 35p (£2:99inc VAT + P)
Complete bailast unit_ for either 87, 9" or 12" tube 230V AC op
£3.50. Post 45p. (£84-54 inc VAT + P). Also avallable for 12V
DC op £3.50. Post 45p (£4:54inc VAT + P}
400 watt UV lamp and ballast complete £38.00. Post £3-50
(£47.73 incl. VAT + P). 400 watt UV lamp only £14.00. Post
£1.50. (€£17-83 incl. VAT + P}

A new conception in light control. Four channels each capable of
handling 750 watts of spotlights, floodiights or dozens of small
mans lamps. Seven programs all speed controlied pius flash
modulation, effectively giving 14 different displays. Makes sound-
to light obsolete. Electrically and mechanically noise free.

S.AE. {Foolscap! for further details

Price £60-00 p&; 75p (£69-81 incl. VAT + P)

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT  S.AE. {foolscap) for details.

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, embedded
winding heavy duty brush assembly, continu-
ously rated.

25 WATT 10/25/50/100/250/500/1kQ/
1-5k() £2.40. Post 20p£2:99inc VAT & P)
50 WATT 2500 £2.90. Post 25p (£3-62inc. VAT & P

100 WATT 15 10 25 50/100/250/500/1kQ) 1 5k(%/2 5k
35k £5.90 0 & p 35p (£7-19 inc. VAT)

Black, Silver, Skirted knob calibrated o Nos 1.9 1imn
dia brass bush Ideal tor above Rheostats 24p each

R E LAYS Wide range of AC and DC relays

available from stock. Phone or write
in your enquiries.
uther types available phone for detals. NMS
230/240V A.C. Relays: Arrow 2 ¢/o 15 amp £1.50 (£1-96 inc.
VAT & P}

T.E C open type 3 ¢/o. 10 amp £1-10{£1-50 inc. VAT & P}.

KMKI Ralay. 230V. A.C. 1 ¢/o. open type 10 amp contact, mf.
by “Keyswitch” BOp. + 20p. p. & p. (€£1.15 incl. VAT) 5 for
£3-75 postpaid (£4-32 incl. VAT).
D.C. Relays: Open type 9/12V 3 c/o 7 amp £1.00 (£1.38in
VAT & P). Sealed 12V 1 ¢/o 7 amp octal basg £1.00 élgging
VAT & P) Sealed 12V 2 ¢/o 7 amp octal base. £1.25 (£1.67 inc
VAT & P} Sealed 12V 3 ¢/o 7 amp 11-pin. £1.35 {£1.78inc
VAT & Pi 24V Sealed 3 c¢/o 7 amp 11-pin £1.35 {£1.78inc
VAT & Pl (amps  contact rating). P&P on any Relay 20p
Hellermann Deutsch. Hermetically sealed sub-min. Relay. 12-
\2/\;1V1,(l)) C.2 cH/o 18250 thm coil. 0.2 pitch. P.C. mountin% L. .20 mm.
mm mm. Fraction of maker" ice: £2. i
(2.88inc). VATL.N.M.S. GOG340 e
Very Special Offer: 9-12V D.C., 2 make contacts, new L.T.7., 3
for £1.75 +25p P&P. (inc VAT £2.30).
Diamond H heavy duty A.C. relay 230/240V ac . two C/O
contacts 25 amps res at 250 ac I;.SO p&p 50p. (£3 45 inc
VAT + p&p). Special base 50p. (inc! VAT 58p) NMSs

ACCOUNT CUSTOMERS MIN. ORDER £10-00

VICE TRADING CO—

7 BRIDGMAN ROAD CHISWICK LONDON W4 588 01 995 1560

GEARED MOTORS

4%vpm SIGMA motors approx. 35(bs inch
74rpm KLAXON motors approx. 251b inch
28rpm WYNSCALE motors approx. 20lb inch
71rpm WYNSCALE motor approx 10ib inch
Above four motors are designed for 110V
A.C. supplied with auto transformer 240V
A C. operation. £7-75 p. & p. 76p. Total incl.
VAT £9.78. NM.S.

19 pm FHP 220/240V ac
torque 14 5ky Gear rato 144
new including apacitors  mf
Price £14.2 t1.25 P & P
inclus VAT) NM S

reversible

1. Brand
CITENCO.
(€£17-83

30 rpm. 230/240V ac 50b in mf PARVALUX
Prce £15.00 + [} S0P & P (£18:9Binclus VAT} NM S

56 rpom 240V a 50lb. in. 50Hz Y
0 7 amp Shaft length 35mm Dia
18mm Wt 6kg 600g mf FRACMO.
Price £1500 + {1 50 P & P (£18.98

mclus. VAT NM.S —_—
100 rpm 110V ac 115l in 50Hz 2.8
amp. single phase split capacitor

Immense power Contiruously rated

Totaily enclosed In-tine gearbox. Length

250mm. Dia. 135mm. Spindle dia.

15 5mm, length 145mm. Tested Price: £12.00 + £1.50 P. & P.
(£15.53 inclus. VAT). R. & T. Suitable Transformer for 230/240V
operation. Price £8.00 - 75p. P. & P {£10.06 inc. VAT)

200 ipm 35 Ibs in 115V. 50Hz.

Price £1600 + {11 50P & P.{£20-13 inclus VAT) NM.S
Suiteble Transtormer for 230/240V a.c

Price £8.00 + £1 00P & P {£10-35 inclus. VATL NM S

12V. D.C. type SD2 Shunt § ph continuously ratert 4000 rpm
Mf PARVALUX. Price {1080 + 75p. P & P (£12.35incius
VAT NMS

1 rpm 230/240V, a.c. Synchronous geared Mator, mf. HAYDON.
2 epm  230/240V. a.c. Synchronous geared Motor, mf.
CROUZET. Either type £2.90 + 30p. P. & P (£3.68 inclus.
VAT). N.M.S.

1,400 rpm 115V, a.c. Motor, HP & continuously rated. Fitted with
anti-vibration cradle mounting. Mf. FRACMO. Supplied com
plete with Transtormer for 230/240V. a.c. operation. Price
£10-00 + £1.00 P. & P. {£12.65inclus VAT} NMS
ROTARY CARBON VANE VACUUM &
COMPRESSOR.

Direct coupled to 1/3 h.p. 110 115V. A.C. motor 4.2m 1380
r.p-m. Motor manu. by A.E.l. pump by Williams. CFM air flow at
inches H.G. cont. 25. CFM air flow at P.S.1.G. cont. 10. INT. 15.
£25 incl. VAT & p. & p. £32.20.

Suitable transformer for 240V. A.C. operation. £8 p. & p. £3 inci
VAT £12.65.N.M.S

VERY EXCEPTIONAL OFFER

REDUCTION DRIVE GEAR BOX.

Ratio 72:1. Input spindle § » % in. Output spindle } » 3
in. long. Overall size approx: 120 x 98 x 68 mm. All
metal construction. Ex-equip. tested. Price: £2-00
50p. (incl VAT £2.88)

A.C. Wkg. TUBULAR CAPACITORS.

Fraction of makers price. Motor start etc.

1.5 mfd. 440V. A.C 60p 7.5mfd 200V.A.C. £1.00
2 mfd. 250V A.C. 60p 10mtd.  250V. A.C. £1.00
2mid 450V.AC. 75p 10mfd. 400V.AC. £1.75
2.2 mfd. 440V. A.C 75p 14 mfd. 400V.A.C. £3-00
3mfd. 440V.AC £1.00 15 mfd. 2,500V

4.1 mfd. 440V _A.C £1.00 (Block) £1.50
Smfd. 400V.AC.  £1.28 19 mfd. 280V.AC. £2.00
53 mfd. 160V A.C 60p 20 mfd.  250V.A.C. £2.25
5.4 mfd. 280V AC 75p 50 mfd. 370V £5.00
6.5 mfd. 280V A.C £1.0C {Block)

g up to 2.5 mfd. 25p. 3 mfd tp 20 mfd. 50p. 50 mfd.
£1.50. Aliplus VAT NM.S.

Time Switch

Venner Type ERD Time switch 200/250V a
30 amp contact 2 on/2 off every 24 hrs at any
manually pre set tune 36 hour Sprng Resetve
and day omutung dewvice Bult to highest Elec
tricity _8oard  specification. Price  £9.00.
P.& P 75p (£11-22). R & T

SANGAMO WESTON TIME SWITCH

Type S251 200/250V a 2 on2 off every 24 hours 20
amps contacts with override switch dia. 4 x 3 price £8.00 P & P
50pinc VAT £9.78. Also available with Solar dal. R. & T

MINIATURE 24-HOUR TIMESWITCH
(German mfr.). 240V A.C. operation. Spring
Reserve 10 amp contacts, ore on off every (g
24 hours Calibrated in two hour steps.| ff
Minimum on-off period 6 hours. Day Omis-| ¥.°
sion. Unusual feature with these Switches is |

that trips may be removed at will enabling in- | §
dividual days to be progravpmed as required

Size only 3" « 4" Depth 23" Price £6-50
50p. p. & p. (£8-06 incl. VAT & P) |
KEY

New Manufacturers Surplus

MS
& T Reconditioned and Tested

Personal callers only Open Saturdays
9 Little Newport Street,
London WC2H 7JJ
Phone 01-437 0576




A 63-key ASCII 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 marvelfous
prices.

A 10-channel stereo graphic equaliser
with a quality specification at an
unbeatabie 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.

A massive new
catalogue from
Maplin that's even
bigger and better
than before If you
ever buy electronic
components, this is
the one catalogue
you must not be
without. Over 280
pages - some in tull
colour ~it'sa
comprehensive
guide to electronic
components with
hundreds of
photographs and
lustrations and
page after page ot
invaluable data

Qur bi-monthly newsletter contans guaranteed prices.
special offers and all the latest news from Maplin

| Mobile amateur radio, TV and FM
aeria‘s plus lots of accessories are
described in our catalogue.

A digitally controlled stereo
synthesiser the 56008 with more
facilities than almost anything up to
£3,000. Build it yourself for less than
£750. Full specification in our
catalogue.

A superb range of microphones and
accessories at really low prices.
Take a ook in oyr catalogue - send the
coupon 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).

NTRPLIN

ELECTRONIC SUPPLIESLTD

Post this
coupon now for your -
copy of our 1979-80 ﬁ
n catalogue price 70p. 6
Please send me a copy of your.280 page
n catalogue. | enclose 70p (plus 37p p&p).
If fam not completely satisfied | may return the o
catalogue to you and have my money refunded.
o you five outside the U.K. send £1.35 or ten R
International Reply Coupons. P
| enclose £1.07.

home! All you need is our catalogue.

ful A superb technical bookshop in your
Ii Post the coupon now!

J A hi-fi stereo tuner with medium and
long wave, FM stereo and UHF TV
sound! Ful construction details in our
catalogue.

P
/; Add-on bass pedal unit for organs.
Has excellent bass guitar stop for
guitarists accompaniment.
Specification in our catalogue.
All mail 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.



