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Genesis 100  POWERTRAN
Genesis P01 cybernetics

Hydraulic Powered Microprocessor Controlled Robots

HYDRAULIC DRIVE
USING SELF-CONTAINED
HYDRAULIC POWER PACK

FEEDBACK |
CLOSED LOOP CONTROL SYSTEM

.

Grenesis S0

With prices starting below £1,000 the Genesis range of general purpose robots provide a first rate introduction to
robotics for both education and industry. Each has a self-contained hydraulic power source, which enables loads of
several pounds to be smoothly handled. The system operates from a single phase 240 or 120V-AC supply or a 12V DC
supply. The machine can be supplied with up to 6 axes each of which is fully independent but capable of simultane-
ous operation. Position control is achieved by means of a closed-loop feedback system based around a dedicated
microprocessor. Movement sequences can be entered, stored and replayed by use of a hand held controller,
alternatively the systems can also be interfaced to an external computer via a standard RS 232C link.

Example prices and specifications

Genesis $101 Genesis P101

Base: 19.5" x 11" x7.5" Base: 19.5" x 11" x 7.5"

Lifting capacity: 1500gm Lifting capacity: 2000gm

Arm lift: 6.6” Arm lengths between axles: 14.0”

Weight: 29Kg Weight 34Kg

4 axis model in kit form £390 4 axis model in kit form £495

5 axis model in kit form £445 6 axis model in kit form £595

5 axis model READY BUILT £790 6 axis model READY BUILT £950

COMPLETE SYSTEMS AS SHOWN IN PHOTOGRAPH ABOVE

Genesis $101 Genesis P101

4 axis system in kit form £635.50 4 axis system in kit form £742.00
Grurds PV 5 axis system in kit form £695.00 6 axis system in kit form £852.00

5 axis system READY BUILT £1355.00 6 axis system READY BUILT £1525.00

PONENTBAR crdeveetics | As featured in this journal November ‘81-April’82 issues.

P101 Hand Held Controller.

For further details please contact:

POWERTRAN CYBERNETICS
PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WN Telephone: ANDOVER (0264) 64455
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SEAT BELT REMINDER by David Shortland oF L 1 o6 % n 1. 22
“Clunk click’ unit

AUDIO DEBUG PROBE by Chris Lare .. - .. ¥ - 8 .. B 31
Portable fault finding probe

CB SCANNER by C. F. Shorto and M. Ward . . o e . - B - - 36
Provides 40 channel mic. control

WAVEFORM DIGITISER by Lindsay Robinson BA Hons .. i . > . 46
Will store a signal and display it at any time

COMBO AMPLIFIER Part 2 by Fred Judd and E. A. Rule .. - @ - = "o 56

Power amplifier construction

GENERAL FEATURES
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Micro Electronic mNemonic Teaching Aid analysed
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Maritime reconnaissance radar of the future

SEMICONDUCTOR UPDATE by R. W. Coles A I b .. ’ e . 34
MICRO/T-11, TDA2009, TDA2320A, CDP1871

MICROBUS by DJD o1 o - . - L. 42

A bimonthly focus on micro’s for the home constructor
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NEWS&MARKETPLACE 19 a s ol B . L .. SE B 12
With Countdown and Points Arising

INDUSTRY NOTEBOOK by Nexus .. .. .. - .. g P .. 15
News from the electronics industry

PATENTS REVIEW : : - o % .. 3 -E L 5 20
Ingenious ideas from around the world

SPACEWATCH by Frank W. Hyde g .. ot B Y .. A N 26
Extra-Terrestial activities chronicled

SPECIAL OFFER—CASSETTES . o8 . - = o = 27
Bargain offer on VHS video and C90 audio cassettes

BAZAAR - L .. A 1. by ks 2 30, 44,61, 62
Free readers’ advertlsement serwce -

SPECIAL OFFER—LOUDSPEAKERS e o b . - S 51 o 45

Beat this for Videotone speakers

OUR OCTOBER ISSUE WILL BE ON SALE FRIDAY, SEPTEMBER 9th, 1982
{for details of contents see page 35)

¢ IPC Magazines Limited 1982. 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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SPEAKERS OPTO ELECTRONICS | 0-5”LIQUID SPECIAL OFFER -
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oy e e o8 |miLtoo 90[ aLum.soxes | ® MX80OT 10" Tractor Feed.| 40 e 218 | 0w 2300[1%0n | 1255 130m
a1 5 7 Spgmen: Olsplays | 3x2x1" 65 9x9 matrix, 80 column, 80 [ miesoN CABLE | 2x25way 235p 270p1200p | 150p 175p
NSz o] zenems T332 5" Cun e 3353; 2 CPS, Bi-directional, Centro-| {price por food
Range' 2V7 1o -3" C.Cth } ; ays Grey Color EURO CONNECTORS
IN4003 o 5|30V 400mw [DL707 37 CAnod 93| 4xdx2;” 120 nic Interface. Baud Rate| 1o 20 220 SOCKETS  PLUGS
1N3006/T 7 8peach |[DL747 G'CCalhod‘ 180| 5x4%2% 105 «110-9600. £275| 18 25p 40p St Angle St Angle
INGSOR” 3 S0 [ O AT 288 22ty a0 2 E &|dmman sfeat = U
401 15 " x icti X 2 2 P
NSy N 18pesch | Gree dC o 1201 501 e ® MXBOFT/3 Tractor & Friction 2 48  €0p | DiNaTEIZ 2(3)x32 way 350p 385p 2503 350p
1INS406 17 & ed or Green 228 5xax2]" 120 feed. Has hi-resolution, bit 60 75: "5: DIN41612 3 x32 way 375p 380p 260p 370p I
LU e [ 1Qreg fed 228l 6uanz 120 image graphics, Subscript &
18921 3 |MvAM?2 165 [FERRIC CHLORIDE R R0 Superscript, italics & under- | ‘D' CONN 3 TRANSFORMERS (mains Prim. 220-240V)
DTk TORS:
6A/100v 40|BA102. 30 |1 0o x5x 180 B Bt i [ o 6-0-6V 100mA: 9-0-9V 75mA: 12-0-12V
6A/400V 50 |BB1058 40 ag Anhydrous Bx6x3" 210 ining facility plus all the | Miniature 75mA; 15-0-15V 76mA 9i
6A/B00V 6588106 40 [195p + 50ppip 10x4} 23" 260 MX8OFT features. €335 |pina 9 15 25 37 | BVA: 2x6V-5A:r 2u9v-4A; 2x12V-0.3
Noise Diode Baio 10x7x3" 275 way Swayl (way IR 3;‘\151 g-avs 1-3A; 2x6V-1.2A; znzvnson
75) 195 = SETC'QRESISTSO :;-g.::a; ::45) ® MX100 153" Fr.&Tr. £489 |rPLUGS 2x15V- 4A 2
SCR's TRIACS en + Spare lip 3 «8u3" — {4 Solder 80p 110p 160p 240p| 24VA: BV-1-5A 6V-1.5A; 9V-1-2A 9V-1 2A
Thyristors 3‘\/"0%\, 48 ANTEX B ith Angle  150p 210p 250p 355p| y2v- IA 12V-1A; 15--8A 15--8A: 20V- 6A
0.8A-100V 32 | 3/400V 56 | COPPERCLAD BOARDS . LY s (Brr, <179 -160% 2285 RENCA Re0 VS 330p (44p p&p)
1A/100V 3A/800vV 85| Fibre  Single-  Double- srep | Soldering | ¢ - OCNENE S0VAT 2x6V4A: 2x0V-2.0h 2% 1SV.2A:
SA/300V 33 BA/100v 60 | Glass o sided 9.5°x8 5 | Slder e 160p 200p 33Bp| 2x15V-1-6A. 2%20V-1 2A: 2x25V-2A!
SA/A00V 40 | gaja00v 69 | 67x6  80p 110p ssp | 'TONS LD e 2x30V-0-BA 488p (60p phpi
SA/600V 48 | ga/800V 115 | 6"x12° 150p 195p Strait 175p 200p 300p 420p IOOVA 2x12V-4A: 2x15 vax f
i e i e bt |
12A/400v 82 P p (60p p&ip!
12A/100V 78 VEROBOARDS 0 1" | VO Board 150 CCN15W 490 |
13Ma00v 9 | 12A/B00V135 Chad  Plain | DIP Bogra 330) xoow s00| Justphone A
L oy ag | 184100v103 |, 1. 535 'sap|versSim A { OGE CONNECTORS | JUMPE R LEADS Rboon Cable Assembly
gp?g ::8 16A/800V 220 2'~5” 83p  —|S1008Board £14] spare bits 65| yourorder TR e (S)?Irl;g’;:.-u .:::':?E:;ﬂu-xong
1 25A/400v185 |3} 31" 83 — - Lead. 24" lo )
Giog 38| zeuicovise 32*5” S 2 |pnorocece | omiiee 20| through,we |Zher | Ixiguy = i3 | doon il jmn g %
1000V x 17" 325p 211p |veroblock 375 do therest. IEEE 2x 18 way 180p 145p Double Ended Leads
Ticas 2 Jonaoov 22 alw18 a25p  — s e 350 | HostShunt 30 575p 2x22 way 199p 2009 | 6° 185p 205p 300p  465p
ING0s2 32 nglooo 25 | Pit.ot 100pins  50p |Eurobreadboard 520 2%23 way 210p — 12" 198p 215¢ 315p  490p
IN2064 38 120 | 5po1 Face Cuner"Bp 8imboard 1 695 | GAS & SMOKE - 2x25 way 225p 220p | 24" 210p 235p 345p 540p
2N4444 130 [ SOLOERCON Pin Insertion Toot 162p ISuperstrip$S2 €13 | DETECTORS Tgk?s%suo&lgs Eg;;'gv gxggww ﬁgp— 36" 230p 250p 375p 595p
nics X 30 way P —
PINS VERO WIRING PEN and Spool 310p | 7GSB128 Parallel | 2x36 way 295p — T g
OIAC 100 70p | Spare Wire {Spool) 75p; Combs8pea. | 813 575 | 40KH:Teansmitter & | 550p 2 x40 way :ns:— 'DHEADEZES,CKE;(J;:QW' L;:,‘,’;f.z 40pin
ST2 25 | 500 325p | Wire Wrapping Stakes 100 250p | Sockets 80 | Receiver 32Sp/pair 2x43 way 395p — 1end 160p 200p 260p 300p
2x75 way 550p — _2ends 290p 370p 480p  525p
COMPUTER CORNER VOLTAGEREGULATORS | cavstats ZX81 16K RAM PACK
A TO. +ve ve - z 0
) g:esgjlralg:))éesfz?zs(P(:mers. Full range available.| %Y, ~ 780 ezl §roos ggg; 190KH: 350 |Watford's 16K RAM pack for ZX81. Fully built
A etails. } ) 15v 1818 :;s: 7915 220p o 379 |and tested. Plugs stfaight on to your ZX81.
El SHI} GP100A — Unihammer Printer.| 1a 10220 pisse Casing 1.008M 278 Only £17.35 (50p p&p}
glve; r:orma |an'd double vyudth cr}’aracters as well ‘.'2:\\; ;gc’)g :3: ;3?2 ::p }:gw&h ggg
Paralel Imertace stangard. o €188 l g e Al i |1EE RS
L a0p 7918 4Sp . 0
! ! 24 7824 40p 2-0MHz 225 BBC MICR
® SOFTY-2. The complete Microprocessor| 100ma 1082 PiscecCasin 2.4576M 220 ) O & UPGRADE
development system for Englneers & Beginners.| 5V 7805 30p ~ 79105 60p | 3-2768M 130 |BBC Microcomputer Model 8
New powerful instruction. Accepts any 24 pin 5V| & 7832 3% = TR £399 incl. VAT + P&P
single rail EPROM. Supplied fully built, tested & | 12v 78112 30p  79L12 60p | 4-OMHz 150 | X ] Y
enclosed in a black ABS case. Price including| '5V 78L15 30  79L15 60p [4-032MW: 230 ||Jpgrade your BBC Micro with our upgrade and
plug-in PSU & Watford’'s extended| LM300H 170 LM305H 140 {4.194304M 200 |save yourself £ ss s
warranty. £169] j5ii0s5v/sa 350 LMIIIK 350 | conieioM 120
OB G AR K FE0k 5 @i 160 |® 16K MEMORY (8x4186AP) BBC1 £18.00
@® MENTA New Z80 Development System. Plugs 5-186MHz 300 .
ditectly 150 T & Casaaub ronorder. S0 ko diregct 8HG2 0 tmgg;}( 500 |5.24288m 390 |@ Printer User I/O Port BBC2 £8.20
5 6-0MHz 140 . :
ASSEMBLER/EDITOR. 24 811 of O, ideal for Stuy, | 194G -325V1e, 723 35 | @ laanine 225 |@ SK10 with 36" Cable £2.00
Microcontrol Robotics. TV lead & PSU included. SRy g:gff:y"' 290 ® Complete Printer Cable 36" £13.00
€115 7-le8mH: 250 ® SK9 with 36" Cable £3.00
@ ZENITH 12" Green Screen MONITOR €8s | 25OSVWI'I’CDTiES a.oMHz 150 |® Disc Interface Kit BBC3 £41.00
, OGGLE 2A 250V | 8-08333M 395 :
® VIDEO MONITOR 9" fully cased. B&W. Fully [ 1aDpoT 12 sest %3 [ 5:867237m 178 [® Analogue I/O Kit BBC4 £6.75
; 443 | 9.00MH 2 i ;
?n\:)an:aynteed. 15MHz bandwidth value f:f'% LA DPononon 40 arakonofl 54 | 939mmE: 359 |® Serial I/O Kit BBC5 £7.50
e E-PROM m— X 4 pole fover 240 }ggm: :;g ® Expansion Bus Kit BBC6 £6.50
. Erases in| PUSH BUTTON | SuB-mIN i .
e up to 3 lCéalg Sine e SuBaMI 10:24MH: 200 @® SKi11 w!th Cable 36" £3.00
. 4 Latching or SPchangeover 60 | 13.528MH; 300 (@ SK12 with Cable 36" £3.75
® TEX EPRO Momentary 6A SPST on off 54
E M ERASER with the Solid-State 30 | gpoT cover 99| SPOT ot - 85 | 14:31818M 170 1g 5 ih DIN Socket £0.6
minute Electronic Timer. £43 | OPDT ciover 145 | SPOT Biased 105 }g:gm; 333 ® Cp & f . 0.60
® Spare ‘UV lamp bulbs £9 | miniaruRe g:g 2/‘3?? z: }S gggmn }?3 g omplete range of connectors now available
iz
® 5V/5A PSU Ready built and tested £25 | P omane 150 | DPOT Bces 158 |'200MHz 325 FLOPPY DISC DRIVES
X . s e OMHz 170 .
° éﬁ;’é’éﬂ:&ﬁﬁ'g?ﬁ'ﬂgﬁe BA(I:S CASE £f‘§9r a::c::: o 225;v ::;’: cover :“5 24-330MH: 328 ® TEAC Single FD-50A uncased £135
rew H . . X H :
®S Invaders for S b ROCKER: (white) 10A 250V sas | 26.670mHz 325 |® TEAC Singie FD-50A cased with PSU £180
H Fpé:ce nvaders for Superboard = £6 semxite sl Bl = wher 2P 2y iz 225l @ TEAC Tw_m FD-50A cased with PSU £335
ull ASC11 coded keyboard type ‘756 £39 :‘cgcz'(sé): ((\)/vrﬂnouzsovopor 850 g}éggaﬂm };g ® TEAC Single FD-50E 80 track cased with
. . i1e, 1
® 4 x 4 matrix keypad (reed switch assembly) £4 | ROTARY: Make your own Multiway | 48:0MHz 175 PSU £238
® C12 COMPUTER Cassettes in Library | sircigouing, Aosemoh sccommer | 109 0VH: 306 |® SIEMENS FDD 100-5 Cased, Head, Motors
es up to 6 waters, p - - . '
Cases Break befo ke Waters. Sil o 8 3
B sack b 5 1;0;) "'w,ejz'“w'/;;; o ey 5 o = — track zero micro switch & motor control PCB
= rawers rack includin x |4 way. 4 pale/3 wav: 6 pole/2 way  85p i i i
B Cornie e 9 Ay, Seeiedieavof 82 s diators with read, write & control electronics plus
[*] grade Cassettes. 550P | Screen & Spacers ap | 6MHz 280 cable £215
® 83 Fan fold paper (500 sheets) (no VAT) £5 | ROTARY: {Adjustable Stop Type) BMHz Wide
Fh 1 poler2 16 12 way 2012 10 & way, 3 pote/ | bandwidih 425 |@  Apple |l interface Card for above. €29
® 91" Fan fold paper (500 sheets) (no VAT}  £5 |2 to 4 way, 4 pole:2 1o 3 way asp
® Teleprinter Roll (no VAT) £3.60,{ ROTASMNEIZR0V/AC. 4 A _LERg

(P&P on most of the above items is extra) gl:as\:ol::::isa; (as;ps;nic;‘»v‘::v!:::; WATFORD ELECTRON'CS

Call in at our shop for demonstration of any of the |(SPOTI 4 way 190p.
| above items. Be satisfied before you buy. Tel. (0923) 40588 Telex. 8956095




great deal. And not just big savings.

Simple, but detailed instructions take you through every
stage. Everything is included. Even the solder you need

interesting choice of a digital clock to a metal
locator, including a short wave listener’s
receiver, windspeed and direction
indicator, digital readout electronic
scale and five more useful kits.

Send for your catalogue right now

To Heath Electronics
(UK) Limited, Dept ( PE10 ),
Bristol Road, Gloucester GL2 6EE.

PE10
To start me off, please send me
a copy of the Heathkit catalogue.
I enclose 28p in stamps.

Name e
Addr =
€ss =
(]

Shortwave
Listener's
Receiver
With Heathkit, you're all set for a

Whichever kit you choose, you'll find it easy to build.

is there.
Follow the steps and
you'llend up with a hand-
crafted, well-designed
piece of equip-
ment. One
you'll be proud
of. Because you built it yourself.
There are 10 great kits to start you off. An

‘.

All at 30% off to first-timers.

for a start.

Metal
Locator

Windspeed and Direction
Indicator

S

"z~ Youbuild onoure

rience

HEATHRKIT
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TOROIDALS

The toroidal transformer is now accepted as
the standard in industry, overtaking the L
obsolete laminated type. Industry has been

quick to recognise the advantages toroidals

offer in size, weight, lower radiated field and,

thanks to L.L.P., PRICE. =
Our large standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within
7DAYS together with a short lead time on quantity orders which
can be progr d to your requir ts with no price penalty.
Tvee | SEmES[seconpan] ams _ Yt 294 TYPES TO CEOOSE FROM!
No voits _|Current
T e - Y ORDERS DESPATCHED WITHIN 1
n
70%30mm | 5011 [ 949 166 £5.12 DAYS OF RECEIPT FOR SINCLE OR
045kg | 1x012| 12+12 | 125 SMALL QUANTITY ORDERS
Regulation | 15013 | 15415 100 b0 04
0% [1x01¢] 18418 | 083 SvATE0 92 ¢ 5 YEAR NO QUIBBLE GUARANTEE
12015 22022 | 068 | yora cro
1%016| 25425 | D60
12017| 30430 | 050 AT
o el 52 | o et ne kot ™
= 35mm -
09Kg |2m012| 1212 208 225VA [6x012| 12412 | 9.38
fAeguiation | 26013 15615 1.66 £5 70 110x45mm| 65013 15415 1.50
1% | 2x014| 18418 1.38 o 2.2Kg |6x014| 1818 6.25
2015 22422 113 et 1 Reguiahon | 6x015| 22422 | 5.11 £9 20
poel i 0w | owes |\ S8 | )T
x| * y . @200
2028| 110 | a5 [ TOMB® 6x008( 35035 | 321 | 00
2029|220 0.22 62026 40440 | 2.6
22030 240 0.20 62025| 45445 2.50 0tA kTR
62033| 50050 | 2.25
B0va [3:010( &e6 6.64 62028 10 2.04
5 3011 9e9 444 6x029 220 1.02
N S £6.08 6:00| 260 | 0.9
ulation . !
Yo% 3014 | 18et8 | 222 oGl 300VA |7x013| 15615 |10 g
3015 | 22022 | 181 i 10x50mm| 73014 18e18 | 8
3016 | 25025 | 160 | cwo 26Kg [7x015| 22022 | 682
3017 | 30430 | 1.33 ToTaLCH B Reguiation | 7s016{ 25425 | 600 ,17
02| 110 0.2 6% |7a097] 30e30 | 500 | T oo
3029 220 0.36 7018 35035 | 4.26 g
3x030| 240 0.33 ;.ozs 40040 | 375 w::l' :"":o
120VA |4010| 66 |10.00 LTS RO
90x40mm | 4x017 | 9e9 6.66 X
126 |4:012| 12012 | 500 ol mo g2
1 7 1.36
ol [KE00 | O | KL £6 90 nioon|  aab 12
n 4x014 18418 13 -
11312 g»;g ;7; ~0rpet &7 ‘%00 VA :'8:? ggogg 'g gg 3 53
401 . 4 ~VATE1 29 140x 60mm | Bx .
@017 | 030 | 200 axg |8x018| 35435 | 714 £ l
a0 | B35 | Up | MO Reguation | 8026 | 40440 | 625 [T 0
028 | 110 1.09 4% | 8x025| 45445 | 555 °
4029 | 220 0.54 82033 5050 | 500 )
4030 240 0.5 82042 55455 | 454 | otz
160vA [sx011| 909 | 8a9 e [ (7
10 w40mn| 52012 12412 6.66
18Kg 58013 | 15015 | 533 81090+ 240, 0o
Reguiation | 5x014 1 18418 | 4.44™ £7_ 91 625VA [9x017| 30430 [1041
8%  [5x015 | 22422 | 363 e 140%75mm| 92018 | 35435 | 892 £1&13
5x016 [ 25425 | 320 . 5kg |92026| 40+40 | 781
50017 [ 30#30 | 266 SATEN 4 Aeguiation | 9x025| 45445 | 694 vl
5x018 | 3535 | 228 | tomenoz | 4%  [9x033[ 50450 | 825 =
5x026 | 40+40 | 200 92042 | 55+55 | 568 ‘g
55028 | 110 1.45 ! 9x028{ 110 568 | tomcca
5x029 | 220 07 9x02¢{ 220 204
52030 | 240 066 9x030| 240 260

IMPORTANT: Regulation— All voltages quoted ars FULL LOAD. Please add regulation figure to
secondary voltage to obtain off load voltage.

The benefits of ILP toroidal transformers

ILP toroidal transformers are only half the weight and height of their iaminated
equivalents, and are available with 110V, 220V or 240V primaries coded as follows:
For 110V primary insert “0" in place of "X" in type number.

For 220V primary (Europe) insert 1" in place of “X" in type number.
For 240V primary (UK) insert 2" in place of "X" in type number,
How to order Freepost:

Use this coupon, or a separate sheet of paper, to order these products, or any
products from other ILP Electronics advertisements. No stamp is needed if you address to
Freepost. Cheques and postal orders must be crossed and payabie to ILP Electronics Ltd.
Access and Barclaycard welcome. All UK orders sent within 7 days of receipt of order for
single and small quantity orders.

Also available at Electrovalue, Maplin and Technomatic.
ILP Electronics, Graham Bell House, Roper Close, Canterbury, Kent, CT2 7EP.
. N L] L]

Please send

Total purchase price
| enclose Chequel:]

Postal OvdersD Int. Money OrderD

Debit my Access/Barclaycard No.

Name _ ————

Address — - =

Signature - =5

Post to: ILP Electronics Ltd, Freepost, 2 Graham Bell House, Roper Close,
Canterbury CT2 7EP, Kent, England
Telephone Sales (0227) 54778: Technical (0227) 64723: Telex 965780.

1 {a division ot
- ILP Electronics Ltd)
TRANSFORMERS

Practical Electronics September 1982



THE MULTI-PURPOSE TIMER HAS ARRIVED

Now you can run your centrsl heating, lighting, hi-fi system and lots
more with just one programmable timer. At your selection it is
designed to control four msins outputs independently, switching on
and off at pre-set times over a 7 day cycle. e.g. to control your central
heating (including ditferent swilching times for weekends), just
connect it to your system programme and set it and forget it—the
clock will do the rest
FEATURES INCLUDE:-
® 0.5° LED 12 hour display.
* Day of week, am/pm and output ststus indicators.

4 z20r0 voltage switched mains outputs.

50/80Hz mains operation.

Battery beckup saves stored programmes and continues

time keeping during power failures, [Battery not supplied).

Display bianking during powaer failure to conserve battary powsr.

18 programme time sets.

Powertul “Everyday® function enabling output

10 switch evary dey but use only one time set

Useful “sleep”® function—turns on output for one hour.

Direct switch control enabling output to be turnad on

Immedistely or after a specified time Interval.
* 20 function keypad for programme entry.
* Programme venfication at the touch of a button.

(Kit includes all p ts, PCB,
and programming instructions).

& 3.NOTE DOOR CHIME /3 &
Based on the SABOGOC IC the kit is suppied with alt
components, including loudspeaker, printed circuit
board, a pre-drilled box {95 x 71 x I5mm} and full Instruc-
tions. Requires only a PP3 9V battery and push-switch to
completes. AN IDEAL PROJECT FOR BEGINNERS.

Order e XK102. £5.00

For a detailed booklet on
remote control. - send us
30p & SAE today.

“OPEN-SESAME"

The XK103 is a ganeral purpose infra-red transminer/
racaivar with one momentary {(normally open) relay con-
tact and two Istched transistor output Dasigned primarily
for controlling motorised garage doors and two suxillary
outputs for drive/gerage lights at 2 range of up to 40 f1.
The unit also has numerous applications in the home for
switching lights, TV, closing curtsins, etc. Ideal for aged
or disabled persons.

The kit comprises a mains powsred raceiver, a four
button transmitter, complete with pre-drilled box,
requiring a 9V bsttery and one opto-isolated solid state
switch kit for interfacing the receiver 1o mains appliances.
As with all our kits, full instructions are supplied

Only £23.75

Extra Solid State Switch Kits [XK104) and transmitters
(XK105} can be suppliad. Au

XK104 £2.40 XK105 £10.50

EXCLUDE VAT
REMOTE CONTROL KITS

MKS SIMPLE INFRA RED TRANSMITTER

Pulsed infra red source complsts with hand-held plastic box. Requires a 9V battery. £4.20

MK7 INFRA RED RECEIVER

Single chunnsl range approx. 20ft. Malns powsered with a triac output to switch loads up to 500W

at 240V ac, %CSOOK -Specnal Pnce for MK8 and MK7 together £12.50}

MK8 CODED INFRA RED TRANSMI

Based on ths SL490, the kit Includn all components to make a coded transmitter and only

requires a 9V (PP3) battery. 8 x2 x 1.3cms £5.90

MK10 16-WAY K| ARD

For use with MK8, and MK18 to generate 16 different codes for decoding by the ML928 or ML925

receiver (MK12} ki

MK11 10-Channel + 3 Analogue o/p IR Receiver

Based on ML822 decoder IC. Functions include on/standby output. toggts, control of voiume.

tone and lamp brightness. Includes its own mains supply. £12.00

MK12 16-CHANNEL IR RECEIVEI

For use with MK8 kit with 16 on/off outputs, which was further interface circuitry, such as relays or

triscs, will twllch up to 16 items of equipment on or off ramolaly Latched or momentary outputs
ify when ordering. Includes Its own mains su| £1195

MK13 11-WAY KEYBOARD For use with MK8, MK18 and KH its. £4.35

MK18 Mains Powered IR Transmitter

Mains p for i - single channel, for applications such as burglar

alarms, automatic door openers, etc. Range approx. 6 ft. .50

MX17 12V d.c. IR RECEIVER

For use with MK6 or MK16. Relay output with DP3 Amp change-over contacts, may be used as

latched, momentary or “break beam® raceiver. Operastes from 8-13V d.c. £9.50

MK 18 HIGH POWEHR IR TRANSMITTER

Similar to MK8 but with range of Bpplol. 6oft. £6.20

Ancillary Kits : MK2 Solid State Relay

Opto-isolated with zero voltage switching. No. triac supplied. 280

MK15 DUAL LATCHED SOLID STATE RE| EA

Comprises 2 x solid state relays and latch for use with momentary version of the MK12, 2 output

triacs required (not supplied). £4.50

SHORT FORM CATALOGUE - send SAE

HOME LIGHTING KITS

These kits contsin sll necevsary components and full
netructions & sre designed 10 replace a stendard wall
switch anc control up 1o 300w. of lighting.

£14.30
MKS  Tramamiter forsbove £ 4.20
£7.00

TDEX Extension kit for 2-way
switching for TD300k £ 2.00

TOR300K Remote Control

TD300K  Touchdimmer

£3.50

LD300K Rotary Controlied
Dimmer

We have the SOFTY 2
EPROM programmer in
stock at £169

MINIKITS

MX1 TEMPERA TURE

ERMOS TAT
Uses LM3911 iC to sense tempera-
ture (80°C max.} and triac to switch
heater. 1KW £4.00
MK2 Solid State Relay
ideal for switching motors. lights,
heaters, etc. from logic. Opto
isolated with zero voltage switching
Supplied without trisc &
MK3 BAR/DOT DISPLAY

Displays an snalogue voitage on a
linear 10 slement ?.ED display ss @
bar or single dot. ideal for thermo-
metars, level Indicators, etc. May be
stacked to obtain 20 to 100 siement
displays. Requires 5-20vV :up?lv.

£4.

MK4

TEMPERATURE CONTROLLER
Based on ths SL441 zero voltage
switch, this kit may be wired to form
a fire® power controller,
enabling the temperature of an en-
closure to be maintained to mthm
0 5°C. Max. load IKW
MAINS TIMER

anad on the ZN1034E Timer IC this
kit will switch @ mains load on {or off)
{or a preset time from 20 mins. to 35
hn Longer or shorter periods may

ised by minor component
changn Max load KW, 50

DISCO LIGHTING KITS
DL 1000K

This  value-for-money kit
festures a8  bi-directional
sequence, speed of sequence
and trequency of direction
change, being wariabls by
means ot potentiometers and
incorporates a master

gitrvzu‘ning control. on|y £14.60

A lowor cost version of the above, featuring

| channel with speed
varisble by means of g pre-set pot. Qutputs
switched only at mains zero crossing points
to reduce radio Interfarence to a minimum.

Optional opto input DLA1 on'y £8.00

Allowing audio (“beat”}
—light response. 60p

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on
the ICL7126 (a8 lower power
version of the ICL7106 chip)
and a 312 digit liquid crystal
display. This kit will form the
basis of a digial multimeter
(only a few iti if and

are required—dstails supplied), or 8 sensitive
digital thermometer {-50°C to  +150°C}
reading to 0.1°C. The basic kit has a
sensitivity of 200mV for a full scale reading,
automstic polarity indication and an ultra
low power requirement—giving a 2 year
typical battery life from a standard 9V PP3

when used 8 hours g day, £1 5.50

7 days a week.

|' THE KEY TO YOUR SECURITY IS IN OUR LOCK .

H the thought of car thieves, house breakers o, people tampering with your electrical and
slactronic equipment upsets you, we have just tne kit for you.

Our ELECTRONIC LOCK KIT includesa 10-way keyboard and @ special IC which provides a
750mA output to drive a solenoid or relay (not suppliad) whtn 'our keys are dcpmssad In the

correct sequence. This gives over 5,000 possible

and

may ba sasily changed by mesns of a small plug and socket. A 'SAVE 'uncnon is ;llo availsble
enabling the open code to be stored lespecislly useful in a car when it is left in a garage
for servicing as the open code need not be disclosed). Size: 7x6x3 cms. Power Consumption is

40uA et 5Vto 15V d.c.

Atonly £10.50 + VAT. it will make a

smaller hole in your pocket
than 8 bunch of keysf

Electnc Lock Machanism
Suitable for use with existing £1 3 .50

door locks and above electronic fock kit.

24 HOUR CLOCK/APPLIANCE TIMER KIT

Switches any appliance up to TkW
on and off at present times once per
day. Kit cont : AY-5-1230 IC.
0.5° LED display, mains supply,
display drivers, switches. LEDs,
triacs. PCBs and full instructions.

CT1000K Basic Kit
CT1000K with white bol (56/13‘ x 71 mm)
{Ready Built) ..

Add 50p postage & packing +15% VAT to total.

Overseas Customers;

Add £1.50 (Europe), £4.00 (elsewhere) for p&p.
Send S.AE. for further STOCK DETAILS.
Goods by return subject to availability.

OPE 9am to 5pm (Mon to Fri)

10am to 4pm (Sat)

PEALINGS NORTH
CIRCULAR RD =80

Qé/ (6" x9"). We also stock Vero, Books,
& Resistors, Capacitors, Semi-Conductors etc.

FAST SERVIGE - TOP QUALITY - LOW LOW PRIGES

No circuit is complete without a call to

ELECTRONICSEREEH X

11 Boston Road -
London W7 3SJ anncRcans

UXBRIDGE ROAD

ENQUIRIES
01-579 9794

01-567 8910 ORDERS
01-579 2842 TECHNICAL arrensom
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SPEECH PROCESSOR

PHONOSONICS “ e, e

These are suitable for CB or standard audio use (h: 3;’;’“’7 e peopISeE!I’g‘ﬁO-lS £l 77
1 depending on socket chosen (you will
K need two sockets — see below). VOICE FILTER
C.B. COMPRESSOR i For limiting the frequency band-width that
5 reaches the rig from the microphone, helping
ResbiRelns a;/old plastosy alpResladiadiy to reduce background noise. Six selectable
P.E. MINISONIC SYNTH* s ﬁ‘.’“’;';ﬁ'l‘ik:f;fg‘ oot "n‘:] i ranges plus by-pass. SET-131-L5 £12.97
Embl"elm Kggod mukti-module ol X S Y AL VOICE OPERATED SWITCH
PHASER o FUNNY TAERMIG | e voiee 5o
KIMBER-ALLEN KEYBOARDS 6-Stage automatic  unit with  varible e el oC S iasciat g INELS e the switching for you!  SET-123-LS £13.80
and goldlad contacts: conrdiEs SET-88 €21.08 and modulated quality to your voke. Includes VOICE SCRAMBLER
ey ooy RSl PHASING & VIBRATO . "f:.ﬁ' h'gTin P eKs?b 82’2?9‘32 For coding or ':ecodinx speech signals for
(3243 (4048 (435} output level controk: : . . : :
Marwal & auto control producing superb full Add-on kit for MKI users to convert to the greater urpsIBSON eSS
GHSKO) S{"i 8"-“’ 21'" nds Pro et 76 (3625 MK2 (box not required). SET-99ADN £3.39 SET-117-LS 21 40
9 0.45 7.62 SOUNAS = e - .
SMOOTH FUTZ MULTIPLEXER E’:ﬂ'\r ?r!:ﬁﬁ-gn,;epbvlz.a volts, can be set
128-NOTE SEQUENCER As the name implies!= SET-91 €11.68 Are you using several front-end add-ons? This anywhere between about 10V and 16V at
A digital, Kbd controlled untt lor unit splits the microphone signal in up ta 6 approx 300mA. Ideal for driving all these vari-
Kit incl Kbd= ET.76 ‘?"; 45 SPUT-PHASE TREMOLO directions for feeding various extras, and also ous CB add-ons! (Mic skts not required).
Modulation, depth, rate & level under full contains a six-input mixer for recombining the ‘SET-130-LS €13.85
16-NOTE SEQUENCER controt= SET-102 £29.98 add-on signals onto one line. An extra two skts CONNECTORS AVAILABLE
Analogue, panel controfied unit for most SWITCHED TREBLE BOOSTER reqd for each to-from direction. 4-pin chassis-socket  SKT-SC4 plus P&P
synthesisers= SET-86 £64.63 Cibein | e e SET-132-LS €11.60 4-pin line-socket SKT-LS4 P.O.A.
U0 RO SET-89 £12.51 :QUSICAL CALL S'G:d KB ] 4-pin ihasls-plug PLg:SP4 46p plus P&P
rogramme your own indi -note 4-pin fine-pl PLG-LP4 62p plus P&P
Automatic Wah & Swell sounds from each SYNTHESISER INTERFACE slgng Push button opented for use when S-gin I%"p[;l chassis socket SKT- lL:p plus
guitar note played= SET-58 £14.01 Emables guitars, mics etc to b;nmhas:; want. SET-121- 15(|1_23 PP
proca = 2 ROGER TWO-GONG 5-pin 180° DIN line-piug PLG-KP 34p plus P&P
;::OROS;NTH b WRhL wide it o TRANSIENT GENERATOR Two-tone gong-like sound automatically acti- Std mono plastic cﬁ'ms socket SKT-US 20p
-Note chons symt Facilities mandolin, banio sounds etc. From a vated at the end of transmission. lus P&P
voices. Kit incl Kbd= SET-100 £125.04 i 2,2
gices: & synthessser = SET-63 £16.86 SET-126-LS €14.72 d mono plastic line-plug PLG-UP 18p plus
GUITAR EFFECTS SIGNAL COMPARATOR I
8-mode fiker & envelope shaper for most :“EMOLO Clng el desh & Uses special three<olour LEDs to give a visual " ‘°"‘"e€l°5 ordered with kits in this advert,
instruments= SET-42 ¢|s ) b°' I eecnts. Inc ?;T“Tl ?Itl o indication of speech level. Also compares mic- no P&P charge.
PRPLSICHIION:= -t £13. rophone leve! with levels from other units such i ‘5°"‘"e'1°"3 ordered separately add 60p to
GUITAR FREQUENCY DOUBLER WAVEFORM CONVERTER as Roger Bleeps, etc. Helps avoid overmoduta- total cost. v
Orig & doubled signals can be mixed for Allows 5 different waveforms from synthesiser tion and cross channel breas.k E_.(rhrg gh. . ;}2 goods include VAT at |5%. Sets include UK
greater depth= SET-98 £11.75 YCO= SET-67 €21.98 129-Ls €
SIMPLE REVERB KIT CONTENTS
GUITAR MULTIPROCESSOR Enhances the s, wality of 5 Sets include PCBs, UK P&P, 15% VAT, Res,
i pactoss A R0yt L A Caps S'c:s, Pes, most also includ SWrs,
E"V‘_"‘F'Y versatile sound processor. sion, and at full control can produce that e pswu T pe el &
Details in list. From £86.50 ‘Monster-from-the-Deep’ effect. With control ca: un::g e';- Sy ;1‘:5‘:9;: gt‘fe:;x:pe:
GUITAR OVERDRIVE s s W from t,}";’::;f;m,ﬂ;‘%‘m Wbelicsionse ated, bur PSU unes are abo aviable. Most
Sophisticated fizz  with ﬁker From €£56.89 ET-122-LS £20.39 parts can be bought separately. Futler details
o % | avrum cenearons swoe nocen | mrsaii S
GUITAR sUSTAIN Sor i = From €8171 | Chvs sl sy o s prom sy vt | P <ot S e E4OE it
e e e B B e F Iy o mm::suywz::z;‘:; =
uration = the name says!= B
Sterling payment with order please. ‘Zosvl;zge
rates in ou Isu Eure send r lists,
SIDCUP KENT DA14 6EH. | VISA_ | Terms: Mail Order CWO or_collection by
d Vee wedcome Aot appointment.  Access, Barclay & Am-Express
FOUNDED 1972. A DECADE OF DESIGN AND DELIVERY' orders accepted Tel 01-302 6184. Mon-Fri.

M I2) MAIL ORDER INTRODUCTORY FREE OFFER
THE AMAZING PRELUDE
= TIEIN SPECIALISTS ELECTRONIC KEYBOARD
& YAMAHA NEW CS01 Micro Monophonic Synthesiser CHORD COMPUTER
' " Worth £20

Given on request with every

@ YAMAHA PS model

The CSO1 b # unbque tigh-performence Monophonic syNthesiser 1het can be tlung lrom your shoukde:
ofters an extensive renge of VOice paramaten. 8 32 key key bosrd, Pitch and modulmion wheek, phus
Many Teatures whech The MmOtE S0PNISTICEted gynthesisers do not Provide, An amazing smount of PS3
synihesiser parformance i built into e very cnmn-cl Dackage, It hax smplifier end spesker system Ps 30

bult in snd runs with AC adaptor or batter;

* @ YAMAHA New HS500 Handy Sound.

L I

lmmnwlmwumm LLAUALLALALLLLE
_ I, | i

m_‘.—

The Yamaha HS 500 festures pisno, orgen, wolin, harpsicord snd cuvlnft.h 4 notwe pbiyphon.c and PS1
battery or mans powered. |1 hat output for headphonet  HI.F| or amplificstion systems. What's mors
you cen enjoy 5 simply fantmtic musics! gemes, cach one Raving werying leveh of proficiency — beginners, PS 10
imermedhate, advanced. it teaches more then musical games It is an educstional 00! that will make Micro Musical Code of Practice
G e 7 SIG S G * Lawest possible fully inclusive prices * Na quibblc 18 month unconditionsl guarartes * Money back guarsries K net satisfied
l-ma-.ya..pncn -'lub':ﬂ m’.vnl.bllny VAT, pecking end carriage included in prica  * 14 day free iriaé period
1 ORDER FORM e e e e e ey 5 | WGMATURE "
= — w oseu Iplease tick}
[MODEL [ YAMAHA POL YPHONIC KEYBOARDS PRICE i3 0.3 0. DYoot Rogmterea 3 L
l_pPs1 32 Keys 4 Voices Auto Rhythm 72 | wrgh 10 pev. by Acosss Card. My Access Card Number 1s: NAME H
|_Ps2 37 Keys 5 Voices Auto Rhythm-Bass-Chords 112 1 O 1
¥ ps 44 Keys 9 Voices Auto Rhythm-Bass-Chords 139
1_PS10_[ 44 Keys 6 Voices Auto Rhythm-Bass-Chords 209 | 4ooness I
j_PS20 9 Keys 10 Voices Auto Rhythm-Bass-Chords-ARP 27 |
i PS30 ;gs Eey; 18Vv°ices£’>AET‘o ththhrdn-Bassl-ghords-ARP 37? i
eys 6 Voices ectronic Musical Games 59 A 1 o ¥
| _HS200 |25 Keys 5 Voices (as HS500 Less Games) 39 ] T R o R {
1_C501 32 Keys Micro Monophonic Synthesiser 189 MlL‘fO MUSICH/[IIIIIth |
§_Prelude] Electronic Keyboard Chord Computer 20
I All prices may be subject to change TOTAL 37W000 LANE SHILTON COVENTRVW79BR
Telephone :0203-616760 J
S s - s s e G GRS B Vo G SIS I CED D D GED GNS B IR G GUD @i (ne mn S SED GED MRS Spao UNE S G0 Mm IS LG GED AN GED SEE SEN TED GAN IR AR SR GRS
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WHY PAY MORE?

MULTI RANGE METER. Type MF15A ac. dc.
volts 10 - 50, 250, 500, 1000. Ma 0-5, 0-10,
0-100. Sensmvntv 2000V. 24 range, diameter
133 by 9 46mm including test leads, Price
£7. DODIus 75p P. & P, (£8.91 inc. VAT & P).

METERS (New) 90 mm DIAMETER
S
0-50A, 0-10

D.C. Volt. 16V, 30V.
All types £3.60 ea. + P. & P, 75;7 {£5.00 Inc. VAT), exce, l O—
50A, 0-100A. D.C. price £5.00 + 75p. P. & P. (£6.61 inci.

D.C. Amp &pe sscs 5A. 0-10A,

HEAVY DUTY SOLENOID mf. by
Magnetic Devices. a0V. A.C.
Intermittent opera(lon Agprox 20 Ib.
pull at 1.25 in. Ex-equip. Tested. Price:
£5.95 P, & P. £1.50. (£8.57 incl. VAT).
R.&T.

240V AC SOLENOID. Approx: 10ib pull.

10% rafing.
B(;x33x26mm Price £1.75 + P. & P. 54p (£2.63 incl.

Size
AT &

12V D.C. SOLENOID. Price: £1.50 + P. & P. 40p. (£2.18 Incl.
VAT). N.M.S.

WESTOOL SERIES D8 Model A3 24V. D.C. Price £1.50 +
S0p p. & p. (Total incl. VAT £2.30).

WESTOQOL SERIES D4 Model A. 24V. D.C. Price £1.00 4» 30

p. & p. (Total incl. VAT £1,50).

AG/GY 24V. D.C. 70 ohm Coil Solenoid. Push or PuII
Adjustable travel to 3/16 In. Fitted with mounting brackets and
spark suppressor. Size: 100 x 65 x 25 mm. Price: 3 for £2.85 P.
& P. 50p. (min 3 off.} (£3.85 incl. VAT). N.M.S.

MINIATURE SOLENOID FLUID VALVE
12V D.C. 15 ohm coil normatly closed. Stalnless

steel body with variable flow adjuster }* B.S.T.

inlet and outlet.

Size: 58x27x25mm. WePght 130

Price: £2.80 + 35p. P. & P_ (Total Incl VAT £3.39).

230V A.C. SOLENOID OPERATED FLUID

VALVE. media: Air, Gas, 7 psi. Wa(erS?sn 3/8" inlet/outiet,
Forged brass body. Normally closed. Manuf. by Durance Asco.
Price: £5.50 + £1.00 p. & p. {Total incl. VAT - £7.48).

SOLID STATE EHT UNIT
Input 230V ac. Fully isolated ouxrut 10mm spark. Approx,
15Kv. Built in 10 sec. Timer. Easily modified for 20 sec, 30
sec, 1o a continuous operation.
Desrgned for boiler ignition. Dozens of uses in the field of
physics and electronics, eg. supplying neon or argon tubes
ete.
Size: Length 155mm, width 8Smm, height 50mm. Weight
530 grammes, Pnce £5.00 + 75 pence post & packlng
Total inc. VAT £6.61

A.E.G. CONTACTOR

Type LS6/L11. Coll 240V 50 Rs. Contacts = 3 make: 600V:

'ZHOamp I)bmak 600V: 20amp. Price: £5.75 P. & P. 75p. (N€7 47
cl.

AMF CONTACTOR

%;%AC coil 2 ¢/o 25amp contacts £5.50 P. & P. 75p totat
ARROW-HART MAINS CONTACTOR
Cat. No. 130A30. Coil 250V or 500V. AC Contacts 3 make 60
amp up to 600V. AC 20 hp at 440V. 3 phase. 50 Hz. Price:
£7.75 + p&p £1.00 (total incl. VAT £10.06).

SMITH BLOWER

Type FF8. 1706. Small, quiet, smooth running. 240V, A.C.
operation. Output aperture 45x40mm. Overall size

135x165mm. Flange mounting. Price: £4.75. P. & P. £1.00
(£6.61 incl. VAT). Other types available. S.A.E. for details. N.M.S.

MICRO SWITCHES

Sub. Min. Honeywell Lever m/s type 3115m 906t
10 for £3.50 post paid (£4.03 incl. VAT). These V3
types.

Button type 10 for £3.00 {£3.45 Incl. VAT).

Short Lever type 16amp. rating {Crouzet} 10 for
£4.00 {£4.60 incl VAT).

Long Lever 10 amp C.0. 10 for £4.50 {£5.18 incl. VAT).
Charry E51 Rotary action low torque microswltch $ amp contact
£3.50. {£4.03 inci. VAT), N.M.S.
D.P. C/O lever m/switch mog by Cherry Co. USA. Precious metal
low resistance contacts. 10 for £3.00 P. & P. 50p. (£4 OZ Incl
VAT). {min. order 10). M.S.

A.C. Wkg. TUBULAR CAPACITORS.

Fraction of makers price. Motor start etc.

1.5mfd. 440V.A.C. 60p Smfd. 400V.AC. £1.25
2mfd. 250V.AC. 80p 6.3 mfd. 16QV.A.C. 60p
2mfd. 450V.A.C. 75p 5.4 mfd. 280V.A.C. 75p
2.2 mfd. 440VA.C. 7Sp 7.5 mfd. 200V.AC. £1.00
3mfd. 440V.AC. £1.00 15 mfd. 440V.AC. 2.50
41 mfd. 440V.AC. £1.00

P. & P. up 10 2.5 mfd. 25p. 3 mfd. to 20 mfd. 50p. NIpIusVAT
SPECIAL DISCOUNT FOR 8ULK ORDERS MS.

24 voit. D.C. BLOWER UNIT

Precision 24 volt. D.C. 0-8 amp Blower that works well on 12V
0.4 amg D.C. Producm 30 cu. ft. min at normal air pressure.
£4.50P. & P. 75p. (In . VAT £6.04). N.

INSULATION TESTERS NEW!/
Test to LE.E. Spec. Rugged matal construction
suitable for bench or field work constant speed
clutch Size L 8in W 4in H 6in weight 6Ib. 500V.
500mohm, £49.00 + £2.00 p {total incl.
VAT £58.65). 1000V 1000MQ. £55 P. & P.
£2.00. (£65.55 incl. VAT). S.A.E. for leaflet. '~

Yet another outstanding offer,

IMFD 600V Dubilier wire onded capacitors, 10 for
ﬁ‘ SfSJP & P. 50p. (£2.30 incl. VAT). {Min. 10}
.M.

AltMail Orders Callers
Ample Parking Space g
Showroom open Mon-Fri. g
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VARIABLE VOLTAGE TRANSFORMER

INPUT 230/240V a.c. 50/60 OUTPUT 0-260V
200 watt {1 amp inc. a.¢. voltmenter £15.00
0.5 KVA (24 amp MAX) £19.00

.1 KVA (5 amp MAX) £25.00
.2 KVA (10 amp MAX) £41.00
.3 KVA (15 amp MAX} £49.00
.5 KVA (25 amp MAX) £79.00
10 KVA {50 amp MAX) £174.00
15 KVA (75 amp MAX) £270.00

3-PHASE VARIABLE VOLTAGE

TRANSFORMERS
Dgal Inpu; 200-240V, or 380-41 SVESaasr connected,
amp per phase max. 1
6KVA 10 amp per phase max. £162.00 Cagle/%_ g:tc:ng
10KVA 16 amp per phase max. £329.00

LT TRANSFORMERS

Phone for enquiries or send sae for leaflet.

SNIPS OF THE MONTH

National R. Relay 12V. D.C. high speed 1 ¢/o. 1 amp contacts.
Magnetically shielded. 1 pitch. Price: £1.25 post paid (£1.44
incl. VAT).

Omron Type M. 24V. A.C. 4 ¢/o. h.d. Price: B0p post paid {32p
incl. VAT). Base 20p post paid (23p incl. VAT).

220/240V. Primary; secondary 24V a 4A. LT. Transformer, fully
shrouded. Price: £4.50 + £1 p. & p. {£6.38 incl. VAT).

INDUSTRIAL STROBE KIT
Suitable for both Industrial and Educational purposes. Kit
when assembled produces a variable speed 1 to approx.
70 flash per second. L|ght output ap rox. 0.5 joules.
Price, iess gae, £27. {total incl. VAT
§33 .36). Super Mv-UgM Strobe (approx 16 joules}.

rice £
P. & P. £2.00 {£48.31 incl. VAT).
Suitable cases for either type £11.00 P. & P. £2.00
{£14.95 Incl. VAT). Super Hy Light Strobe Ki, details on
receipt of foolscap sae.

XENON FLASHGUN TUBES
Range available from stock. S.A.E. for details.

ULTRA VIOLET BLACK LIGHT

FLUORESCENT TUBES
4ft. 40 Watt £8.70 incl. VAT £10.00 {callers only).
2ft. 20 Watt £6.20P & P €1 25 (£8.57 incl. VA'F)
(For use in stan bi-| pln fitting ’P

12in, 8 Watt £3.00 P. 45p (£3.97 incl. VAT).
9in. 6 Watt £2.50 P. & P 45p (£3.39 incl. VAT).
6in. 4 Watt £2.50 P. & P. 45p {£3.39 incl. VAT).
Complexe ballasl unit for either 8, 9” or 12" tube 230V AC op
£5.50 P, 55p (£8.96 incl. VAT). Alsc avallable for 12V DC
op £5 S0 P. & P.55p {£8.96 Incl. VAT).

BLACK LIGHT BULBS

Self-ballasted Mercury U.V. 175W Buylbs, avallable for either 8.C.
or E.S. fitting. Price incl. p&p & VAT £11.50.

400W U.V. lamp and ballast complete. Price £38.00 + £3.50
p&p (total incl. VAT £47.73). 400 Watt U.V. lamp only, price
£14.00 + £2.00 p&p {total incl. VAT £18.40).

Black Light U.V. Tubes from 6In to 4ft from stock. Foolscap s.a.e.
for details.

LB B EE S EEEE NN NN N

EPROM ERASURE!

&

& Why waste money? Build your own EPROM ERASURE
for the fraction of the price of a made-up Unit.
x Coi _?Iete Kit of parts less case to include 12" 8 watt
2537 Angst Tube, Ballast Unit, pair of bi-pin leads,
4 Neon Indicator, Safety Microswitch, on/off Switch, and
&

*

*

»

Circuit. LESS CASE. Price: £13.60 + 75p P&P (Total
inc. VAT £16.50).

WARNING: Tube used in this circuit is highly
dangerous to the eyes. Unit MUST be fitted in suitable
case.

%ok ke ok ek &k koo ok ohod ko A

Superior Quality Precision Made LY
NEWPOWERRHEOSTATS o (3

* ¥ xxux

New ceramic  construction,
winding heavy duty
continuously rated.

25 WATT 10/25/50/100/250/500/Ik
1.5k0. £3.10P. & P

1. VAT).
Jrsia °/2(5¢’§%/<f 00/250/1;;,00/1 KO/ BkO/2.5K 0
Black, Silver, Sknﬂed knob calibrated in Nos. 1-9 1in. dia.
brass busg ideal for above Rheostats 24p each + VAT.

RE LAYS

230/240V A.C. 3 c/o.
£1.35plus P. & P. 30p (t'l
KMKI| Relay. 230V. A.C. 1 ¢/o of contact, mf.
by “Keyswitch” 8 P & Bl ZSpF ,21 |ncl VA . 6 for £3.75
poslpand {£4.32 incl. VAT).

V A.C. Sesied 3 ¢/o. 10s. 11-pin. £1.50 + 25p P. & P.
(IZ 01 incl. VAT),
f G}I D.C. Sealed 3 ¢/o. 7a. 11-pin. £1.35 + 30p P. & P. {£1.90
incl. VA
24V D.C. 2 ¢/o. 7 am, ? contacts. Sealed, octal base. £1.30 P. &
P. 30p (£1.84 incl. VAT)

embedded
rusiﬂ assembly,

Wide range of AC and DC relays
avsilable from stock. Phone or
write in your enquiries.

in base Sealad 5 amp contacts
incl. VAT]

VERY SPECIAL OFFER 0-12V DC. 2 make contacts. NEW. 3
for £1.75 + 25p P. & P. {£2.30 inc. VAT).

GEARED MOTORS

Srpm 240V A.C. Mi. by Carter. £5.50 +
£1.00 P. & P. (£7.48 incl. VAT).

(-3

71mpm WYNSCALE motor approx. 10Ib inch.
A.C. supplied with auto transformar 240V.
A.C. operation, £9.75 P. & P. £1.50(£12.94 incl. VAT).. N.M.S.

30 rpm. 230/240V. a.c. 50ibin. mf. PARVALUX.
Price £15.50 P. & P. £2.00 (£20.13 incl. VAT). NM.S.

42 R.P.M. 110 A.C. 50hz. 100ib incl. reversible will operate on
230 A.C. Speed remains at 42 R.P.M. but torque reduces by
50%. Price £16.50 P. & P. £2.50 (£21.28 incl. VAT). N.M.S.

GEARED MOTOR, torque
e P ravercibie, 115V G ne. st
capacitor. Price: £10.50 + £2.00 p&p,
{total incl. VAT,£14.38).
Suitable Tranlformar 230V A.C. operation,
Price: £6.50 + 50p p&p {total incl. VAT £8.05).

N.M.S.

N.E.C. GEARED MOTOR. 152 rpm 200 Ib. In. 230V A.C.
50 Hz. Ratio 9.2 to 1. Non reverse. Incl. capacitors. Fraction
of maker's price: £37.50 + Carr. & VAT. N.M.S.

200 rpm. 35Ibs. In. 116V. 50kH.

Price; £16.50 P. & P. £2.00 (£21. 28 lncl VAT). NM.S.
Suitable Transformer for 230/240!

Price: £6.00 P. & P. £1. 50(t862|ncl VAT) N.M.S.

230/240V A.C. SYNCHRONOUS GEARED

MOTORS

1rpm, 2rpm, 6rpm, 12rpm. 6 revs. per day. 12 revs. per day.

Any type. Pnce £3.90 + 40p p- & p. {£4.94 incl. VAT).

Geared Motor. 120 rpm 1/10 hp approx. 15 Ib.in. 230V. AC.

Cont. Rating. Non-reversible. Size 150mm+90mm+85mm

spindle 8mm dia + 30mm long. Complete with o:racltor and

relay for max. load stamng Oﬁemd at mere fraction of mfrs. price
£11.50 incl.ofp. & p. &

Brand new CASSETTE TYPE MOTORS
rrpes -6V, 7 V 12V. Price: 3 for £2.00 + 50p p. & p. (Total
incl. VAT~ £2.

230V a.c. FAN ASSEMBLY

Powerful continuously rated a.c. motor complete with f\
§ blade 64in. or 4 blade 3in. aluminium fan. Price
£4.50 P. & P. 75p (£8.04 incl. VAT).

24V.D.C. GEARED MOTOR

24V. D.C. 200 rpm 10ibs/ins. continuously rated geared Motor
mfg. by either Parvalux or Carter. Easily removed from chassis
containing 9x24V. D0.C. Solenoids, mmroswnches, friction
clutch, precision gearing etc. etc. ment London
TraF)spon Ticket Printer, Price: £8.00 P: & P C 80 {€£11.50 incl.

SUB-MINIATURE PRECISION BUILT
GEARED MOTOR
3-9v. D.C. operstion, speed 2-6 R.P.M.

Current  consumption _Incredibly onty
2-5 M.A. Ratio 1670-1. Torque agpmx 2lbs
inch plus. Motor - German,

Swiss.

Size: L. 48 mm. Dia. 16 mm.
Shaft L. & mm. Shaft Dia. 2 mm.
Price £8.50 inc. P. & P.

{Total inc VAT £9.78).

24V D.C. REVERSIBLE MOTOR

Parvalux type SD 12, 24 D.C. shunt wound Motor, either 133
rpm 65lbs in Gearbox' ratio 30:1. Current 6.8 amp. Rating
continuous. Will o1perate on reduced power and speed at 9V D.C.
or less. Size Dia. 16mm, Width 150mm. Shaft dia. 18mm. Price
£16.50 P. & P. £2.00 {£21.28 Incl, VAT), M.
100W Rheostat 1 ohm speed control avallable £7.25 + P. & 2
75p {£9.20 incl. VAT).

ROTARY CARBON VANE VACUUM &

COMPRESSOR Dirsct couplsd to 1/3 hp.
110/115V. A.C. Motor 4.2 amp. 1380 rpm. Motor manuf by
AE). or G.E.C. Pump by Williams. Max. Vac. 25" H.G. Max
pressure cont. 10psl Int. 15 p.s.i. Max. air-flow 3 cf.m. at "0”
H.G. Price: £30.00 P. & P. £4.00 (£39.10 incl. VAT). N.M.S.
Suitable transformer for 240V. op. £10.00 P, & P. £2.00
(£13.80 incl. VAT). N.M.S.

VEEDE R-ROOT PRE-SET COUNTER

pe MG1636. 3 fig. countdown any number from 999 to 001.
2 OV A.C. 2 Whee seﬂlng Changeover Microswitch to inform
external circuitry on completion of countdown. Size: Width
85mm. Ht. 65mm. Dpth 70mm. Price £4.00 + 75p P. & P.
{Total incl. VAT £5.46).

SANGAMO WESTON TIME SWITCH
Type $251 200/250V. a.c. 2 on/2 off every 24 hours. 20 amps
contacts with override switch dia. 4 x 3 price £9.50 P. & P.
£1.50 (£12.08 incl. VAT). Also available with Solar dial. R. & T.
Type $288 1 on, or 1 timed c/o every 24 day omitting
device. Price: £11.00 + £1.00 p. & p. (£13.80 incl. VAT),
Type S388. As abovs, plus 36-hours spnrlp reserve. Less erspe
cover. Price: £13.00 + £1.00 p. & p. (£16.10 incl. VAT).

VENNER TIME SWITCH

ERD Time switch 200/250V a.c. 30 amP contact
2 on/2 off every 24 hrs. at any manually pre-set
time. 36 hour Spring Reserve and day omittin,
device. Built to highest Electricti Boarg
specification. Price £11.50 P. &

(£14.95 incl. VAT).

D.C. Relays: Sealed 12V 1 ¢/o 7 amp octal base £1.00 P, & P.
30p {£1.50 incl. VAT). Sealed 12V 3 ¢/o 7 amp 11-pin £1.35 P.
& P. 30p {£1.90 incl. VAT). 24V. Sealed 3 ¢/o 7 amp 11-pin
£1.35P. & P. 30p {£1.90 incl. VAT).

A.E.G. TIME SWITCH

80amp. 2-or/off Spring Reserve Timeswitch,

Price £15.50 P. & P. £1.50 (£19.55 inc. VAT)
Please allow 28 days for delivery

N.M.S. New Manufacturers Surplus
R. & T. Reconditioned and Tested

S E va C E I RAD I N G C O—P«;/son.al callers only ——0Open Sa‘lu/days

9 Little Newport Street,

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 01-995 1560 London WC2H 7JJ
ACCOUNT CUSTOMERS MIN. ORDER £10.00

Phone 01-437 0576



Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the
field of electronics—now it can be your turn.
Whether you are a newcomer to the 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 expecting a further increase when
my course is completed”.

CITY AND GUILDS CERTIFICATES

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

Basic Electronic Engineering (C&G/ICS)

Radio Amateurs

CERTIFICATE COURSES

TV & Audio Servicing

TV, Radio and Audio Engineering
Radio & Amplifier Construction
Electronic Engineering*
Computer Electronics*

Industrial Electronics*

Radio Frequency Electronics*
Introduction to Microprocessing*

Electrical Contracting & Installation
*Qualify for IET Associate Membership

SES

Div. National Corporation
Approved by CACC Education

POST OR PHONE TODAY FOR FREE BOOKLET

Member ot ABCC

Please send me your FREE School of Electronics Prospectus.

Subject of Interest

Name

Address

:  Dept273Y
Posl & ICé’School of Electronics
160 Stewarts Road
London SW8 4UJ

01-622 3311
(Al Hours}

=

Has seven years

of success gone
toour h

LB

eads?

Iy

MAX

With the Minimax 11, Videotone revolutionised the market
by establishing an opening for small, high quality speakers.
Natural evolution has brought about the new Minimax 2,
retaining all the qualities of clarity and sensitivity. This
ideal combination of size and performance is a proven
success, acclaimed by the press and public for seven years.

POPULAR HI-Fi

""Switching to the Minimaxs’
from any of the others produc-
ed an open and natural sound
as though something had been
taken away. It had, the colour-
ation had gone.” Comparative
test OCTOBER 1975.

HI-FI ANSWERS

Their modest appearance and
price disguise their startling
abilities. Never have we heard
‘such a small speaker sound
so big!”" JANUARY 1975.

PRACTICAL HI-F! & Audio
""The depth, clarity and open-
ness of sound produced is
quite astonishing”. JUNE 75

WHAT HI-Ft
*. . the ability of the Mini-

max to take a lot of power and
still sound good could be
decisive’’ — Comparative test,
APRIL 1977.

PRACTICAL HI-FI

The little Videotone scored
highly for such a small inexpen-
sive loudspeaker”’.

JANUARY 1981.

Specification:

Recommended amplifier power:
10 to 40 watts rms into 8 ohms.
Frequency Response:

80Hz — 20KHz15dB.

Finish: natural teak, veneer
with black frets.

Size: 10 7/8" high, 6 3/4"* wide,.
7 1/2" deep.

Weight: 4.1 Kgs (9 Ibs) each.

ONLY £69.95 A PAIR

@ We welcome callers to our South Lordon Showroom

for demonstrations.

@ Engiries and information phone: 01-690 8511, Ex. 32.
® All products are only available direct or from selected
authorised dealers throughout the U.K.

WVIDEOTONE 98 CROFTON PARK ROAD

h| (4

r N ¢ ¢ ¢ § B QB J N |
Post to: Videotone, Crofton Park Road, London SE4.

LONDON SE4.

Send for our free brochure and
details of outlets in the U.K.

PE9

I NAME
I ADDRESS




Tel: 0206 36412

Hill Farm Industrial Estate
Boxted

Colchester Essex CO4 5RD

BFR40
BFR80
BFX29
BF X84
BFX85
BFX86

SRapid
YElectronics

PANEL METERS CABLES
Slze 80 x 46 x 35mm 20 metre pack singie core
connecting cable ten differ-
entcolours 5p
Speaker cable 10p/m
Standard screened  16p/m
Twin screened 24p/m
2-5A 3 core mains  23p/m
10 way rainbow rlbbon $5p/m
20 way rainbow ribbon
120p/m

2N3053 23
2N3054 85
2N3055 50
2N3442 120

10

10

s 10

AC126 28 "

AC127 25 "

wACiz8 zo
AC178

AC187 zz

ACiz8 22

AD142 120

AD149 80

]

40

TIP29A
TiP29B
TIP29C
TIP30A

40| £ ZTX107 8
ss #ZTX108 8

ZTX109 12
45|ZTxaoo 14
so

16
15
45 17
!: 30
) 15
L 15
50
75
60
35
160

30
TIP3BA 170
TIP36C 195
TIP4IA 60
TiPa2a 60|2
TIP120 90
TIPI21 90
TIP122 S0
1 &
142 92
Ml b TES 32
TiP2955 60
MPF102 49 | v1p30s5 s5
MPF104_ 40 (1 4
MPS A0S 22 pH
MPSA06 25 pH
MPSA12 30 o
MPSASS 30

HARDWARE

PP3 battery clips

Red or Black crocodiie ciips
Black pointer control knob
Pr Ultrasonlc fransducers
%6V Electronic burzer
W12V Electronic buzzer
#PB2720 Plezo transducer
*84mm 64 ohm speaker
%64mm 8 ohm speaker = |
20mm panel fuseholder 495p each  0-30v DC

NEW CATALOGUE POTENTIOMETERS

Rotary. Carbon track Log or Lin 1K-2M2. Singie
32p. Stereo 85p. Single switched 80p. Slide
Qur new catalogue detalis over 2000 sock lines 60mm traveisingle Log or Lin SK-500K. 83p each.
all at very competitive prices backed by Rapids Preset. Submin. hor. 100 ohms-iM. 7p each.
return of post service. Send 45p for your copy Cermetprecision multlmm,o-ww 3in 100 ohms
(tree with orders over £10). K.
SOLDERING IRONS

10 100/
Antex CS 17W Soldering iron

2:3 and 4-7 mm bits to sult FREE TRANSISTORS

CS 17W Element Yes thats right! Its transistor month at Rapid!
Antex XS 25W Soldering iron On all orders over £15 received we give you 10
3-3 and 4- Tmm bits 1o suit BC184L general purpose transistors (value Y0p
Solder pump Desoldering tool ahsolutely free of charge, Offer expires 31st August
Spare nozzle for above 1982. Please mention this magazine.

Solgerias o viang tor above e
CAPACITORS

SWITCHES
Polyester. Radial leads. 250V, C280 type.

AC125

%*2N3704 6
2N3705
2N3706
2N3707

AD181 2N3708

AD162
AF124
AF126

10
#BC182L 8
BC183 10
BC183L 10
BCige 10
#BC184L 7
BC212 10
BC212L 10
BC213 10
BC213L 10
BC214 10
#BC214L 8
BC237 8
BC238 14
BC308 15
BC327 14
BCa2s 14

14

BSY95A 25
BU205 180
BU206 200
BU208 170
MJ2955 98
MJE340 S0
MJES20 65

450p

65p
210p
430p
2N4061
2N4062
2N5457
2N5458
2NS5459
2N5485
2NST77

222 0 2 0 2 2 d

Fr2N2646 45
2N2904 20
2N2904A 20
2N2905 22
30 2N2905A 22

*

F2 30
% BF244B 22
BF245 30

Submin toggle

SPST 56p. SPDT 60p. % DPDT 55p.
Miniature toggle

SPDT 80p. SPDT centre oft 90p.
DPDT %0p. DPDT centre oft 100p.
Standardtoggle SPST 35p, DPDT 48p
Y Miniature DPDT slide 12p.

+ Push to make 12p. Push to break 22p
Rotary type adjustable stop

1P12W 2P6W 3P4W 4P3W all 55p ea.
DIL swiiches

4SPST80p.6 SPST 80p, 8 SPST 100p

SOCKETS
Low Wire-
profile

%38 pin Tp

“14pin Sp

*16 pin 10p
18pin  15p

20 pin

22 pin

24 pin

28 oln

40 p

RO
Verobloc 350p #
e 01 matrix

Veropins per 100
Sinrgle sided 50p
Double sided 60p 32p
Spot face cutter 105p SOIdercon olns
Pin Insert. Tool 162p $0p/100.

BRIDGE RECTIFIERS | RESIS’/TORS

1A 50V 22|6A 100V 80 Carbon film E12
1A 400V35|6A 400V gsrevles 70Q-10M 1p each.

W 5 Carbon film E12
2A 20040 VMIB DIL | (o0 2% G to am7 2p each.

| IW 1% Metal film, E24 series
10 0-1M, 6p each.

Simply phone |
0206 36412
with your order

ORDERING INFO

All prices exclude VAT, Please add to total order.
Please add 50p carriage to all orders under £15 In
value. Send cheque/PO or Access/VIsa number with
your order. Please note new address. Callers most

are just 10 mi from the centre
of Colchester. Telephone orders welcome with
Access and Visa. Official orders welcome from
colleges and schools etc. Export orders no VAT but
ptease add carriage. All components brand new +
full spec.

REGULATORS

30
30

2A 400V45/0-9A200V 50

|DIODES
88|BY127
65, 0A47
65| 0A90
45/ OA91
45| 0A200
45| 0A202
1N91
4)| W 1N4148

12 % 1N4001
16/ 1N4002
1N4006
1N4007
1N5401
1N5404
1N5406
400MW zen
8

30
40
40
40

7
.
]
4
2

LM309K 120
LM317K 350
LM317T 120 BZX61 Series 2eners
LM323K 350 | 5A 5V ' 550'1-3W 4V7-39V 15p each.

COMPONENT KITS

3
M

0-0t, 0-015, 0-022, 0-033, 6p; 0-047, 0-068,
0-1, Tp: 0-13, 0-22, 9p; 0-33, 0-47, 13p; 068
209, 1u 23p.

Electrolytic. Radial or axial leads.

0-47/63V, 1/83V, 2-2{63V, 4- 1/63V 10/25V,
Tp 22/25V, 47/25V, Bp: 100/25V 9p; 220725V,
;lo, 470/25V, 22p; 1000/25V, 30p; 2200/25V,

Tag end Power Supply Electrolytics.
2200/40V 110p; 4700/40V 160p; 2200/63V 140p;
4700/63V 230p.

Polyester. Miniature Stemens PCB.

in_2n2, 3n3, 4n7, 8n8, 10n, 15n, 7p; 22n, 33n,
47n, 68n, 8p; 100n, 8p;: 150n, 11p; 220n, 13p;
330n. 20p; 470n, 26p; 680n, 29p; 14, 33p; 242,

50p.
Tantalum bead.
0-1,0-22,0-33,0-47,1-0@ 35V, 42p; 2:2, 47,
10 @ 25V, 20p; 15/16V, 30p; 22/16V, 27p;
33/16V, 45p; 47/GV 27p: 47/16V. T0p; GBISV
40p; 100/10V,
Ceramic disc. 229-0-01;4 50V, 3p each.
Mullard miniature ceramic plate.
1-8pF to 100pF 6p each.
Polystyrene. 5% tolerance.
10p-1000p 6p. 1500-4700p 8p. 6300-0-012x 10p.
Trimmers. Muliard 808 Series.
2-10pF 22p. 2-22pF 30p. 5-5-65pF 35p.
TRANSFORMERS
Please add carriage charges to our normal
post charges.
Mlniature malns,
606V, 909V, 12012V all @ 100mA 109p each.
PCB mounting. Miniature.
3VA 0-6, 0-6 @ 0-25A; 0-9, 0-9 @ 0-15A; 0-12,
0-12 @ O-‘IZA, 200p each,

|6VA 0-6, 0-6 @ 0-5A: 0-9, 0-9 @ 0-3A; 0-12,

0-12 @ 0-25A, 270p each.

Hloh quamy Split bobbin construcllon
0-6 @ 0-5A, 0-9,
O-|2V @ 0-3A, 2209 each
|2VA06, 0-6 @ |A 0-9, 0-9 @ 0-8A, 0-12,
0-12@ 0-5A, 0- 15 0- 15@0 4A 1!Sp each
{plus 40p carriage)
25VA 0-6, 0-6 @ 1'5A, 0-9, 0-9 @ 1-2A, 0-12,
0- 12 @ 1A, 0-15, 0-13@ 0-8A, 330p each
(plus 60p carrlage)
S0V A 0-12, 0-12 @ 2A, 0-15, 0-15 @ 1-5A, 440p
each(plus 15p canlaoe)

CONNECTORS
DIN Plug Skt

2 pin 9% 9p

3 pin 12p 10p

5 pin 13p 19p
Phono 10p 12p
1mm 12p 13p
UHF (CB) Connectors
PL259 Plug 40p Reducer 14p
S$0239 square chassls skt 38p

S0 239S round chassis socket 40p
1EC 3 pIn 250V/6A

Plug chassis mounting
Socketfree hangling

Socket with 2m lead

OPTO

Jack Pilug Skt
2-5mm 10p 10p
3-5mm p 9p
Standard 16p 20p
Stereo 24p 25p
4mm 18p 17p

9 @ 0'4A, 012, |

BC1

14
3
30

30
40

MPSAS6 30
MPSUO05 55
MPSUO06 55

BF2568 45
BF257 32
BF258 25|
BF259 MPSUSS5 60
BF337 40| MPSUS6

49

LIN

#*555 CMOS ¢
80
556 CMOs 150 IgL'lG!?

709

741
748
9400CJ
AY-3.1270 840 [LF351
| AY-
-3-8912 625 |LF356
CA3046
CA3080
CA3089
CA3090AQ

CA3130E

AY

%*C

CA3161E 100 |LM339
CA3189

cMOs
4000
4001
4002
4006

4007
4008
4009
4010

* 74
7401
7402
7403
7404
T405

|ALCA2ETT0 (LM3SE
790 |LM377
95 | 3¢ LM380
180 (LM381
180 [LM382
320 (LM384
200 [LM28s
785 |LM3g?
80 LM393
45/LM709
85/LM711
90 |LM1725
360 LM733
25|LM741
70 ILM747
120 [LM1458
40 (LM2917 200
100 [LM3900 50
125 % LM3g09 70
50/LM3911 120
_ 65]LM3914_ 200
384036 275|4055
45(4039 2904059
254040 50(4060
0 (4041

50 | 4042

50 (4043

EAR 120

135
400
195
21

350 [ICM7555 140
140
3-8910 600 |LF353 140
14

465
22§

60 LM10
65 LM301A
215 [LM311
LMats
375 |LM324
90 |LM334Z
A3140E 45|LM3352

40

K NESS56
NES65
NES66
NES67
95
430
65

290 |LM343
#4017
4018

10 (4019
104020
1214021
504022
1514023
484024
244025 »

4ore3
5725 267
18(LS126 (S162
40/LS132 42 |LS183
52/LS136 26 |LS164
19/ L5138 32 [LS165
28 %1LS139 32 LS1ee
32/LS145 70 |LS170
28(LS147 150 |LS173

0|LS148 85

38

I

%

7414
11| 7416
1
1
12
13
15
24
25

00

25 | 74145

220

§91
% VNIOKM | 2N2006 25

2N6027

45| 2N290BA 25 | 40360

NEST

SL480
SL490
SN76018
SN76477
SP8629
TBA120S
TBAB0O

6
TDA!O'H
12

T1.06
TLOG"

TLO64

1814502
654503
60 (4507
125 | 4508
30

75| 74155
25| 74156

460

400

170
250
150
250
250

70

80

125

VN46AF 75/2N2907 2540361
VNG6AF 85|2N2907TA 2540362
VNBBAF 9512N2926
NES70

0408
[TLOTY
TLO72

150 % RC4136 68 TLOT4
68 | % RC4558 60

% TLO8Y
s TLO82
% TLOS4
TLI70

* UA2240
U LN2003
U LN2004
% XR2206

ZN426E
ZN427E

0 | ZN428E

o [ZNass
ZN1034E

38 [ 74147
5 74148
74150
74153
;q | 74154
CRYSTALS
100KH2
200KH2

An ideal opportunity for the beginner or the experi-
enced constructor to obtain a wide range of compo-
?wlssoat gve‘atIy refucced prices.

i % Resistor kit, Contains 10 of each value from 1 to sui

4:7Q2 to 1M (650 resistors) 480p. ::&:ng:,:,' SEIene
Ceramic Capacltor KIt. Contains 5 of each value from red

22p to 0-01a (135 caps.) 370p. green
Polyester Capacitor Kit. Contains 5 of each value from
0-01 to 1.F (65 caps.) 575p each.

Preset Kit. Contains S of each value from 100 ohms to
1M (total 65 presets) 425p each.

Nul und Bolt Kit. Total 300 items
180

*3mm red ]
3mm green 12 | %Smm green
%3mm yellow 12 | %5mm yellow

Y Smm red

7440 1!
HBOXES
00V 4A so| flurminium
400V BA 654 x 3 » 1}in
400V 16A 954 x 3 x 2in
BR100 25/6 x 4 x 2in
6 x 4 x3in D
PC8 MATERIALS
AHac transfer sheets—please state type (e.g.
TIC45 28 |DIL pads etc.) Sp
C106D 30 Dalo etch resist pen
| 400¥ 8A 70|Fibre glisls board 75

Erien _30l74100

TIL78
TILIN
ORP12

40 | THL100

45 | Duai color
Seven segment displays
Com athode Com anode
DL704 0-3” 95 | DL7070-3"
#*FNDS00 0-5 100 | FND507 0-5"
TIL3130-3" 105 | TIL3120-3"
TIL322 0-5” 115 | TIL321 0-5~
LCD: 3t dialt 580g. ¢ diait 820p

12
17
17

Plastic

With lid 4 screws
3% 2x 1n 55p
43 x 3 x 1§in Sp
7% 4x 2in 180p

T0p

VERO WIRING SCRS
25 GBA 37 bolts 254BA i” boits PEN
25 6BA i" boits 25 GBA }” bolts
50 6BA nuts 50 6BA nuts
50 6BA washers 50 6BA washers

Pen + spool 310p
Spare spooi 150

100
Comb TSp 4 194M
s

* Competm ve prices
Top quality components * In-depth stock

Practical Electronics September 1982
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”

-..the quality of the colour display is excellent”. popuiar Computing Weekiy.

“The graphics facilities are great fun’! rersonal Computer World,

”

...the Spectrum is way ahead of its competitors". your computer.

“The world's best
personal computer

forunder £500

Sinclair ZX Spectrum

16K RAM £125,48KRAM £175.

Thisis the astonishing new ZX Spectrum
- a powerful professional’'s computer in
everything but price!

There are two versions — 16K or a
really powerfui 48K. Both have a fult
8 colours, sound generation, a fuli-size
moving-key keyboard and high-resolution
graphics. Plus established Sinclalr
features such as 'one-touch’ keyword
entry, syntax check and report codes!

Key features of the Sinclair
ZX Spectrum

Full colour - 8 colours plus flashing
and brightness-intensity control.

Sound ~ BEEP command with
variable pitch and duration.

Massive RAM - 16K or 48K,

Full-size moving-key keyboard - alt
keys at normal typewriter pitch, with
repeat facility on each key.

Highresolution- 256 dots horizontally
x 192 vertically, each individually
addressable for true high-resolution
graphics.

ASCIl character set — with upper-and
lower-case characters.

High speed LOAD & SAVE - 16K in 100
seconds via cassette, with VERIFY and
MERGE for programs and separate
data files.

The ZX Printer - available now

The printer offers ZX Spectrum
owners the full ASCIt character set -
including lower-case characters and
high-resolution graphics.

Printing.speed is 50 characters per
second, with 32 characters per line and
9lines per vertical inch.

ZX Microdrive — coming soon

Each Microdrive will hold up to 100K
bytes on a singie interchangeable
microfloppy — with a transfer rate of
16K bytes per second. And you'll be
able to connect up to 8 ZX Microdrives
to your ZX Spectrum — they're available
later this year, for around £50.

- \;MW
How to order your ZX Spectrum

BY PHONE - Access, Barclaycard or
Trustcard holders can cali 01-200 0200
for personal attention 24 hours a day,
every day.

BY FREEPOST - use the coupon
below. You can pay by cheque, postal
order, Access, Barclaycard or Trustcard.

EITHER WAY - please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt - and
we have no doubt that you will be.

Sinci=ir
ZX Spectrum

Sinclair Research Ltd,
Stanhope Road, Camberiey, Surrey,
GU15 3PS. Tel: Camberiey (0276) 685311.

I_Tc: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order I
Code Item price Totai

| Qty Item .

Sinclair ZX Spectrum -

I 16K RAM version 100 125.00
| Sinclair ZX Spectrum -
__ 4BKRAMversion 101 175.00
| Sinclair ZX Printer 27 59.95
| Printer paper
(packof5rolis) 16 1195

| Postage and packing:
I orders under £100 28 295

__ ordersover £100 29 4.95
| TOTALE

Please tick if you require a VAT recelpt 0 I

*} enclose a cheque/postal order payable to Sinclair
Research Ltd for £ I

*Please charge to my Access/Barclaycard/Trustcard
Please print. I

L Do || Tl N ]

*Please delete/complete as applicable. I

accountno.

Mr/MrsiMiss | Mk L [N |
Address | | | 1 1 L} VL[ I
i IO L [

‘ _J_l_LI_J_x_‘_J|
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TECHNICALITIES

Our technical post bag is usually
varied, very often letters pose us many
problems and sometimes they can be
impossible. We will always try to
answer technical queries on PE pro-
jects. What we cannot do is undertake
a design or general advice service. It
appears that we are now often asked
to design circuits to meet readers in-
dividual needs, this we simply cannot
undertake, nor can we undertake the
provision of modifications to PE
designs or information on incorporating
a PE circuit into other equipment. As
we are sure many readers will be
aware such data is time consuming to
provide; time that PE staff simply do
not have.

We sometimes get questions like “|
want to start designing circuits, which
computer do you suggest | buy?"’ or
even, “| am setting up a lab what
equipment do you recommend?”’ These
are rather akin to “I'm going to start
driving, which car should | buy?” The
assessment must be an individual one
based on various factors, e.g. price,
size, accuracy required, expandibility,
essential functions etc. All we can do
in such a case is suggest the enquirer
decides exactly what he wants to do—
now and in the future—then collects as

much data as possible on likely equip-
ment, including magazine reviews etc.
and makes a decision for himself,
based on that data, individual
preference and requirements.

S.A.E.

We must also point out that our
stamped addressed envelope, or ad-
dressed envelope and international
reply coupons policy is now strictly en-
forced. A note about letters has been
carried at the foot of this page for a
number of years but it seems to be in-
creasingly overlooked by readers.
Sorry, but this means no s.a.e., no
reply.

Please read all the information
below so that you write to the correct
department in the correct manner. This
will help us to help you. Please also
make sure that you write about only
one project in your letter—if you have
queries regarding two or more projects
please write them out separately and
send them with a s.a.e. each, even if
they come in one envelope. Letters are
often answered by designers who are
not necessarily on the PE staff, so
queries on different projects may be
answered by different people, possibly
in different parts of the world!

BAZAAR

It seems that Bazaar has been
universally welcomed and it is interest-
ing to see the wide range of items on
offer or wanted; something for every-
one! However, after five months we
are still getting a few ads. without the
date corner, with out-of-date corners,
or ads. which do not comply with our
rules. We also get the odd complaint
about having to cut out the whole
coupon. If you want to save the issue,
photostat the coupon or copy it out and
send it in with a cut off corner. Sorry,
but if you send a stat or a copy, you
must cut off the corner, it must be
posted within the specified date period
and your ad. must comply with the
rules. f you don’t do these things we
will simply not publish it. Since the
service is free and the rules are explicit
we will not be writing to let you know
the situation.

We are pleased to help with the free
ads. We are pleased Bazaar is so pop-
ular. It would also please us if everyone
makes sure they get it right, so we
don’t have to disappoint anyone.

N, |

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

ADVERTISEMENT MANAGER
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} 01-261 6676

Technical and Editorial queries and letters
{see note befow to):

Practical Electronics,

Westover House,

West Quay Road, Poole,

Dorset BH15 1JG

Phone: Editorial Poole 671191

We regret that lengthy technical
enquiries cannot be answered
over the telephone

Queries and fetters concerning
advertisements to:

Practical Electronics Advertisements,
King's Reach Tower,

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

Letters and Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in PE. All letters requiring
a reply should be accompanied by a stam-
ped, self addressed envelope, or addressed
envelope and international reply coupons,
and each letter should relate to one
published project only.

Components and p.c.b.s are usually
available from advertisers; where we antici-
pate difficuities 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,
London SE1 OPF, at £1 each including In-
land/Overseas p&p. Please state month and
year of issue required.

Binders
Binders for PE are available from the same
address as back numbers at £4-60 each

to UK or overseas addresses, including
postage and packing, and VAT where ap-
propriate. Orders should state the year and
volume required.

Subscriptions

Copies of PE are available by post, inland or
overseas, for £13-.00 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.



Distel Duta Base

Edited by Jasper Scott

Once again, the hobby electronics world has come up with another first—
this time in the area of customer service.

Display Electronics, well known to most
readers as suppliers of components and sur-
plus electronic equipment, now offer a new
service for customers known as Distel.

Distel is a data base with a multi-port dial-
ling system: anyone whose computer system is
equipped with a 300 baud modem or acoustic
coupler can dial in 24 hours a day, seven days
a week to check what is currently in stock and
place orders. A credit card facility is available,
and schools or colleges can even use their
official ordering systems.

Managing Director Dave Fisher believes
that Distel is the UK’s first free-of-charge
public access data base—all it costs the user is
his initial phone call. Distel uses European
Standard CCITT modem tones, and software
is fully interactive, allowing the user to search
through the data base.

For anyone who would like to make use of
this facility. the telephone number of Distel is
01-683 1133. Alternatively, if you would like
further details of the service, call Display Elec-
tronics on 01-689 7702.

Fair News

It won't be fair it should be marvellous.
That's the Electronic Hobbies Fair that PE,
PW and EE are organising later this year for
all those interested in the various aspects of
electronics. As last month’s Countdown
stated “taking exhibitions for the amateur a
bold step forward”. The details are given
below and our photo shows the exciting
new venue at night in it’s lakeside setting.

Electronic Hobbies Fair, Alexandra
Pavilion, Wood Green, London. November
18th — 21st 1982.

There will be free car parking and a
special bus service to the station. The
Fair will include special exhibits and
demonstrations.

For further information about the show
read this column next month.

MICRO-STRIP

Micro-strip is a self adjusting wire stripper
which will deal with ‘all p.v.c. and some
thermo-resisting insulations.

A self adjusting floating cam adjusts the
stripper's mechanism to the correct strip-
ping depth and at the same time
automatically sets the gripping pressure ex-
erted on the insulation by the jaws, thereby
preventing damage to the insulation.

The Micro-strip will deal with all sizes of
wire up to a maximum of 1-5mm diameter
without any adjustment; for very thin or
very thick insulations, an adjustment
mechanism is provided.

The Micro-stripper is priced at £17.85.
from AB Engineering, Timber Lane,
Woburn, Milton Keynes MK17 9PL.

Briefly...

Components and p.c.b., for the PE
Quasar Stereo Cassette Deck
described in the April and May issues
are now available as a separate
package from RTVC Ltd. This kit will
allow the updating of almost any tape
or cassette recorder mechanism at a
cost of only £18-95 including VAT pius
£1-40 post and packing. Mail order
only to RTVC, 21b High Street, Acton
W3 6NG. Callers to 323 Edgware
Road, London W2.

Not quite a new catalogue but one with a new
addition is available from Semiconductor Sup-
plies International Ltd. Their 81/82 catalogue
is now accompanied by a free 82/83 Eagle In-
ternational catalogue which carries a very
wide range of consumer products from am-
plifiers and intercoms to test gear and security
equipment.

Semiconductor Supplies own catalogue
covers a particularly good range of i.c. devices

— as their name would suggest — is 88 pages
whilst the Eagle catalogue is 84 pages and vir-
tually all in full colour.

Just send £1 to ‘Semiconductor Supplies In-
ternational Ltd., Dawson House, 128/130
Carshalton Road, Sutton, Surrey SM1 4RS
(01-643 1266). Incidentally p&p on the two

catalogues must amount to nearly £1 anyway.

POINTS
ARISING . ..

AUTOMATIC SIGNAL SWITCHING
(July '82)

1IC1 and IC2 should both be 7805
regulators. The components list contains a
misprint.

INFRA-RED TAPE CONTROL (July '82)
Transistor TR1 is a BC461, not BCY 4611

CAR BATTERY CONDITION
INDICATOR (March ‘82)

In Fig. 2 the cut-out shown at G16 should
be moved up to F16.
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boots!

The Casiotone CT-1000P, which Casio describe as a digitalised synthesiser
can produce up to 1000 different sounds, all with eight-note polyphony, by

| -
|| - @
= D - D D e S SR TS AR 6
e e — ——— e—

GASIOTONE GT-100P

Casio, who must already have made other companies in the electronic musical
instrument business feel positively uncomfortable have now come up with an
offering that will surely have those companies’ directors quaking in their

Items mentioned are available through nor-
mal retail outlets unless otherwise specified.
Prices correct at time of going to press.

varying combinations of three
elements—FOOTAGE, ENVELOPE,
and MODULATION. Each element has
ten different settings, thus giving 1000
possible combinations. A memory
facility allows you to store up to ten
settings for instant recall—a par-
ticularly useful feature if you are play-
ing on stage.

As if this were not enough in itseif,
the CT-1000P also features a program-
mable arpeggio function which com-
bines arpeggio patterns and can also be
used as a sequencer; and a range of ten
preset sounds. In addition, the CT-
1000P boasts sustain and various
vibrato effects, a pitch control which
incorporates a transposing function,
and a built in speaker for home use.

Recommended retail price for the
CT-1000P is an incredible £375, and
we know already of one company of-
fering a substantial discount—£325 is
the all inclusive price being quoted by
Tempus, 38 Burleigh Street, Cam-
bridge, CB1 1DG (0223 312866).

Bovmidoun ...

Please check dates before setting out, as we cannot guarantee the ac-
curacy of the information presented below. Note: some exhibitions may
be trade only. If you are organising any electrical/electronics, radio or
scientific event, big or small, we shall be glad to include it here.

ICCC 82 (Computer Communication Conf.) Sept. 7-10. Barbican O
BEX Reading (Business Equipment) Sept. 8-9. Hexagon Catr. K

BEX Manchester Sept. K

Personal Computer World Show Sept. 9-12. Barbican Cntr. London M
Laboratory London Sept. 14—16. Grosvenor Ho. Park Lane, London E
ElectroWEST Sept. 14-16. Bristol Exhibition Cntr. Q

Two Counties Fair Sept. 15—18. Plymouth Exhibition Cntr. Millbay,
Devon T

IBC (Int. Broadcasting Convention) Sept. 18-21. Metropole, Brighton
N

Microprocessors In Audiology Sept. 24 A7

Holographic Techniques Sept. 30—Nov. 28. Light Fantastic Gallery,
Covent Gdn. London A8

BEX Basingstoke Oct. 6—7. Ladbroke Mercury Hotel K

BEX Cardiff Oct. K

Viewdata Oct. 12-14. Wembley Conf. Cntr. London O

Video Show Oct. 16-18. West Cntr. Hotel, London Z1

Computer Graphics Oct. 19-21. Royal Gdn. & Bloomsbury Cntr.
London O

Testmex Oct. 26-28. Wembley Conf. Cntr. T

BEX Southampton Oct. 27-28. Polygon Hotel K
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BEX Plymouth Nov. 10-11. Holiday Inn K

Compec Nov. 16—19. Olympia Z1

Hobby Electronics Fair (is this a new concept?) Nov. 18-21. Alexan-
dra Palace, London Z1

BEX Bristol Nov. 24-25. Holiday Inn K

Christmas Holography (+ items for sale) Dec. 2—Mar. (1983). Light
Fantastic Gallery, London A8

ElectroNORTH Dec. 7-9. Harrogate Supercenter Q

IT82 (Information Technology Year Conf.) Dec. 8—9. Barbican O
Continuous exhibitions at the National Microprocessor & Electronics
Chntr. (nr. Tower of London) L1 3

BEX Bournemouth Feb. 9-10 1983. The Pavilion K

Brighton Electronics March 1983 T

BEX Leeds Mar. 16—17. Dragonara Hotel K

INSPEX Mar. 21-25 1983. National Exhibition Cntr. Birmingham In-
ternational Z1

HEVAC (Heating, Ventilation & Air Cond.) Apr. 26-28 1983. Bar-
bican I

Semiab June 1983. Olympia, London I

A7  Institute Of Acoustics {031 225 2143

A8  Holographic Exhibitions { 01-836 6423

E Evan Steadman {0799 22612

Industrial Trade Fairs £021 705 6707
Douglas Temple Studios {0202 20533
World Trade Cntr., Europe Ho., London E1
Montbuild £ 01-486 1951

Institute Electrical & Electronics Engineers
Online {09274 28211 )

Exhibitions For Industry {08833 4371
Trident {0822 4671

IPC Exhibitions £ 01-643 8040.
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STOP WASTING TIME TESTING BOARDS

MD will pin-point microtroubles in seconds.

Portable and simple to use by non-techmcal staff

in the REPAIR SHOP or on the PRODUCTION LINE,

MD tests ROM, RAM & 1/0 and prints diagnostic reports.

MICRODOCTOR can be plugged into an unknown system

to perform a general diagnostic and print a MEMORY-MAP.

The ENGINEER may enter sequences

of CHECKSUMS and RAMTESTS,

READS and WRITES to specific MEMORY and 1/0 locations,

SHORTING tests on DATA and ADDRESS LINES,

PRINT-OUTS of memory in ASCIl or HEX.

These sequences are retained in CONTINUOUS MEMORY,

available always at the push of a key. i
% FREE Z80 DISASSEMBLER with each MD r \
(other disassemblers soon to retrofit at low cost) : i)
Get a DISASSEMBLER LISTING of ROM in any microsystem! d -

MICRODOCTOR — £295.00
INTELLIGENT EPROM PROGRAMMER

Good tools need not be expensive. SOFTY 2 is the latest
version of the engineer’s favourite EPROM HANDLER

for anybody who uses 2516, 2716, 2532 and 2732 EPROMS.
SOFTY will program any of these EPROMS

or copy any type into another.

SOFTY puts out a TV picture of memory contents,

with many code-manipulating and editing facilities.

There is also a fast cassette data storage system.

SOFTY is also a ROMULATOR (a lead is supplied

which may be inserted into a board under development

to emulate the ROM using SOFTY's internal RAM.

This procedure can also be used on the single-chipper
piggy-back type MPU.} SOFTY is complete in itself

; as a PRODUCT DEVELOPMENT SYSTEM.
Code may be entered in HEXADECIMAL via the keyboard
also SERIAL and PARALLEL inputs and outputs

allow downloading of object code from your computer

or printing EPROM contents on your printer.

SOFTY 2 — £169.00 TEX UV EPROM ERASER — £39

Z80 DEVELOPMENT SYSTEM
MENTA puts out a TV PICTURE of memory in hexadecimal.
The 40 key keyboard will accept inputs,

both in hexadecimal and Z80 mnemonics;

there is a quick cassette data storage system,

a powerful editor which permits program debugging
by showing contents of registers and stack.

Also there are 24 bits of |/0

for external control. A Z80 disassembler

is also available which outputs to any RS232 device
such as a printer or terminal.

MENTA was designed as a low-budget device

for teaching microprocessing in schools: professional
course-material is available to teachers

together with add-on boards for a variety

of control functions and robotic applications.

MENTA — £115.00 SERIAL DISASSEMBLER — £19.50

The brfand-leader in Japan; gaining ground rapidly in America; this
beautifully made, reliable system has all the features you could want at —

the right price. See it! Try it! THANDAR TA2080 £1950
8001 Keyboard Unit
(24K BASIC, 32K RAM. colour graphics, function keys etc.)  £599 20MHZ LOGIC ANALYSER

1 i
?:?ZK l‘!ERFf\’/?,n;'SOZn3g?II‘EEE-488, CLOCK, 34 pin 170 etc.) g£ag9 | A value-for-moneyinstrument with both TIMING and STATE capture anddisplay

8023 Dot Matrix Pri and excellent triggering from 23 bits. i

{100 cpg, upior;x35r¢l;g}3:nns, proportional spacing. greek and math) £399 We are designing RS232 and IEEE interfaces, Z8BO and 8048 disassemblers for

8031 Dual Disk Drive £669 8043 c°|°u', Monitor €579 our own use, which will be available when tried and approved by Thandar.
All CPM software is available PLEASE PHONE FOR PRICES

LOMBARD HOUSE, CORNWALL ROAD, DORCHESTER, DT1 1RX mmﬂn
Telephone: Dorchester (0305) 68066 E.Stg)’ls

Prepatd or credit card orders normally shipped by return. Prices include first-class recorded postin UK
Securnicor, Red Star, etc. at extra cost. VAT should be added at current rates
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Atlas Saga

Twenty years ago the conventional
wisdom in computers was ‘big is beautiful’.
True, second generation computers were
appearing with transistors instead of ther-
mionic valves which helped shrink physical
size but the accent was on big in perfor-
mance. The yardstick was not on capital
cost but cost per calculation per second.

Using this formula the mammoth main-
frame computer seemed justified. IBM, the
-world leader, set the pace with the 7030
Stretch capable of performing more than a
million logical operations per second.
Ferranti, one of the British pioneers in
association with Manchester University,
went bigger and better with Atlas with a
prototype installed at Manchester in 1961
described triumphantly in the Daily
Telegraph as the most powerful computer
in the world. it cost the then enormous sum
of £2 million.

Computer industry historians record that
both Stretch and Atlas were expensive
flops. Performance in both cases fell short
of expectations. Four years after the
prototype Atlas had been installed at
Manchester another Atlas at London Un-
iversity was still disappointing its users
despite the injection of additional expertise
from ICT {(later to become today's ICL) who
by this time had taken over Ferranti's large
mainframe interests. To be fair the difficulty
was not so much in the giant hardware but
in software where the problem had been
grossly underestimated. The thousands of
tasks planned to be undertaken by the
mighty number-crunching Atlas had to be
clipped back to hundreds and the balance
transferred to other machines.

The costly experiment didn't
automatically lead to a reversal of policy to
‘small is beautiful’ but from then on there
was a trend to smaller modular units, more
manageable, which could be grouped into
larger units. Later, we progressed through
the mini to the micro and to distributed
data processing. Over the vyears the
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hardware/software cost ratio has also
changed dramatically. The home computer
hobbyist can check this -for himself by
charging a notional commercial rate of, say,
£10 per hour for programming time com-
pared with his once-for-all capital outlay in
the low hundreds.

There are still jobs which need some
mammoths although today they are
described as ultra-high-powered. And, as in
the battle for size two decades ago, the

competitors are again IBM and ICL. And

ICL, in challenging IBM, have chosen to
resurrect the old name Atlas for two new
systems, the Atlas 10, Models 15 and 25.

Naturally enough after 20 years today’s
Atlas is very different in architecture, type
of components, speed and overall
capability. It is an entirely different beast
owing little of its ancestry to Ferranti or
Manchester University or even ICL. It is in
fact made in Japan by Fujitsu, a name un-
heard of in computer science in the days of
the original Atlas.

Challenge

The Atlas story dramatically illustrates
the changing balance of technological
power. Japan has not yet achieved
superiority in every field but has been suc-
cessful in all that have been systematically
attacked. In cameras, motorcycles, ship-
building, cars, consumer electroncs and
now, we have to assume, the drive is on to
achieve market dominance in professional
and capital goods electronics, perhaps to be
soon followed by defence electronics,
challenging the leading companies in the
United States and Western Europe.

History is repeating itself. Only the
geography has changed. As Japanese
success in consuimer electronics decimated
the domestic industries of Western Europe
and the United States, so Japan's own in-
dustry is under increasing threat and
pressure from the torrent of consumer elec-
tronics from Hong Kong, Singapore, Korea
and Taiwan. Japan today is in the same
position as the UK a decade or so ago, for-
ced to go up-market to keep factories em-

plyed because their original products can

now be made more cheaply elsewhere.

Looking ‘round the globe we find other
nations learning fast. Space vehicle
launchers are no longer exclusive to the
Soviet Union, the United States and
Western Europe. Japan has her own as has
India and China. Indonesia put up a satellite
some six years ago. The Arabs and some
South American countries are also beginn-
ing to get involved in space technology.
Most still depend on technical assistance
from the Eastern or Western blocs but Third
World countries must eventually achieve a
degree of technological independence.

Happily electronics remains an ex-
panding. world industry and newcomers can
still be accommodated, albeit at the risk of
increasingly growing competition. With a
labour-cost handicap the West's relative
position can be maintained only by keeping
a jump ahead in technology and, as the
Atlas story shows, this is no easy challenge
when a vigorous young pupil can so easily
surpass an ageing tutor.

Push-button War

All the world's military experts have been
and still are evaluating electronic sensors
and weapons systems deployed in the bat-
tle of the South Atlantic. It might have been
imagined that sophisticated weapons with
built-in ‘intelligence’ operating at great
range by remote control would have been
the decisive factor. In the event this was no
push-button war. Foot-slogging, blood-and-
guts discipline, courage and traditional rifle,
machine-gun, mortar and artillery fire were
the main components of the land battle
rather than the electronic battlefield predic-
ted and promoted by defence equipment
salesmen.

The French-built Exocet anti-ship missile
was the nearest thing to push-button war.
Its stand-off fire-and-forget concept was ef-
fective but its hit rate was nowhere near
100 per cent although it is not yet clear
whether the misses were missile malfunc-
tion or efficient defensive electronic coun-
termeasures {ECM) by British warships. At
some 200,000 US dollars each the Exocet
is a cheap weapon if it sinks a ship but an
expensive failure if it doesn’t. Exoget is big
business with over 1,000 missiles delivered
to 20 countries including the UK.

Exocet first appeared in 1972. The new
generation British Sea Eagle, barely yet in
service, is said to have a stand-off range of
100km compared with Exocet's 50km.
Another new British system was not
available for the crisis. This was Nimrod Mk
Il airborne early warning and control
system (AWACS) of which eleven are on
order. But even had they been available it is
hard to imagine how they could be main-
tained flying over the battle area so far from
Ascension Island, their only possible base.
Lack of AWACS allowed low-flying aircraft
to close-in on warships with only limited
warning time from shipborne radar. Thus,
British casualties have to be judged taking
into account the self-imposed handicaps as
well as those of distance and climate.

From 3,500 BC to the present day there
have been 14,500 recorded wars and only
292 years of peace according to Francis A.
Beer in his book “Peace Against War".

Outlook

All the leaders in UK electronics turned
in good half year results with defence con-
tractors Plessey, GEC, Racal and Ferranti all
showing gains in profits and turnover. This
due, of course, to delivery on past orders all

.pre-Falkland. Post-Falkliand business is ex-

pected to be brisk following re-appraisal of
future defence needs and replacement of
lost equipment. But in the non-defence sec-
tor there is plenty of optimism with Cable &
Wireless, for example, nearing the £100
million pre-tax profit milestone.

Thorn-EMI have survived the worst of
the recession but streamlining savaged the
workforce by some 30,000. Chairman Sir
Richard Cave will be pleased to have seen a
leading stockbroker forecasting substantial
profit improvement for 1983 and 1984,
Apart from being the biggest TV and VCR
rental company in Europe the company has
a number of important defence contracts.
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MENTA Review...

DAVID WHITFIELD wm.a.m.sc.

MENTA—Micro Electronic mNemonic Teaching Aid

EARNING about microprocessors is best done in a prac-

~4 tical fashion, at machine code level on a CPU which is an
accepted industry standard in its field. This was recognised in
the original specification for “Auntie’s Micro” (subsequently
better known as the BBC Microcomputer), which called for a
Z80-based design with good support for machine code program-
ming, as well as BASIC. Although other pressures eventually led
the BBC to adopt a non-Z80 design, the exercise does give an in-
dication of the wide degree of acceptance gained by the Z80
since its introduction by Zilog in the late 1970’s.

The Z80 was developed by Zilog as a *super-8080”, an 8-bit
third-generation that would do everything that the then standard
Intel 8080 would do, and then much more. The result was a
product which has found wide acceptance in many fields of con-
trol and stand-alone applications. The 158 instructions offered
by the Z80 include the full 78 instructions of the 8080, thereby
providing software compatibility with the 8080, and increasing
its already considerable appeal.

In the field of popular microcomputers, the Z80 is used as the
CPU in the Sinclair ZX81, Tandy TRS-80 and Video Genie, to
name but a few. These alone represent a user base of over a
million systems. The majority of these machines, however, con-
centrate in the main on the support of BASIC, The Beginner’s
All-purpose Symbolic Instruction Code. These systems are
mainly concerned with applications programming; the user is
usually not even aware of the variety of CPU which lurks behind
the keyboard.

The MENTA is not part of the common trend in home com-
puting, and it does not support BASIC in any shape or form.
The MENTA is dedicated to teaching how to program and use
the Z80 for control applications; it provides a unigque oppor-
tunity to use a microprocessor to actually DO something. An
unusually powerful in-built keyboard assembler and television
display facility support a novel approach to learning and using
assembly language. The facilities of the MENTA take much of
the pain, in terms of both effort and cash, out of the process of
learning how to use a real microprocessor in its native environ-
ment. Direct comparisons with other systems are difficult; many
of the facilities are only offered on microprocessor development

systems or mini-computer systems costing upwards of 10 to 20
times the cost of the MENTA. The MENTA lays down a
challenge to the user, provides the necessary facilities, and en-
courages the development of microprocessor based controllers
for real applications.

FIRSTIMPRESSIONS

The MENTA comes securely packed in a cardboard box
measuring approximately 250 mm x 180 mm x 100 mm. Inside
the box is a complete MENTA system, and only a mains outlet
and a domestic u.h.f. television (set to the ubiquitous channel 36)
are required to start programming in assembler. The package in-
cludes the MENTA itself, an a.c. mains adaptor with integral
13A plug, a television lead to suit a standard TV coaxial socket,
and two manuals. The two unlabeiled A5 sized booklets turn
out, on inspection of the contents (in the absence of titles), to be
the instruction manual and a listing of the monitor ROM.

The first impressions of anything new are always to be treated
with care, but initial reaction to the MENTA is rather mixed.
The main unit comes housed in a rather strangely contoured
vacuum-formed black ABS case a little larger than a Sinclair
ZX81. The case is in two distinct halves, the top half of which
covers approximately two-thirds of the bottom half, and the two
halves are held together by four plastic fasteners (which are not
easily separated). The case design seems to owe its origins to the
Softy 2. also from Dataman Designs, but does nothing to
enhance the appearance of the MENTA.

The keyboard is fabricated directly on the main circuit board
on the part which extends beyond the limit of the top half of the
case. The flat plastic keyboard is made using silver printing
technology and contains 40 clearly marked keys. The keys
represent the hexadecimal digits 0 to F, and the rest are used for
control and editing functions. When the keyboard assembiler is
in use, most keys have further functions for entering assembler
mnmonics; no key has more than three functions, and no shift
keys are necessary. The keyboard layout is shown reproduced in
Fig. 1. The plastic surface is relatively immune to dirt and dust,
and can easily be cleaned with a soft cloth.

Fig. 1. MENTA keyboard layout
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The great improvement of the MENTA keyboard over that
of, say, the ZX81 is the audible feedback provided for the user.
Each keystroke is accompanied by a short bleep, or by a
squawk if that stroke represents an invalid operation. This saves
much of the tiresome and continual looking up at the television
screen in order to check whether the keystroke has registered
or not.

At the top right of the keyboard are a seven-segment l.e.d. dis-
play, which stands proud of the board, and a 26-pin input/out-
put connector. This connector has long exposed pins which must
be susceptible to accidental damage, and which are certainly
painful if encountered while trying to pick up the unit! At the
rear of the unit there are sockets for connecting the power sup-
ply, television and cassette recorder. The sockets are not labelled
in any way on the case, and it is necessary to refer to the manual
to be sure of making a correct connection; the same comment
applies to the I/O connector. From the outside therefore, the
first impression is of a unit with a full range of facilities, but
rather bizarre styling and inadquate labelling of connectors.

Removing the top cover from the MENTA immediately
moves one to wonder why such a high quality board is hidden
by such an uninspiring cover. The main circuit board is a neatly
designed, well laid out, double-sided fibreglass printed circuit
board. The major i.c.s are all fitted in sockets, and the top sur-
face of the board is coated and then screen printed to simplify
identification of components from the circuit diagram in the
manual. The CPU, PPI and monitor ROM occupy the space im-
mediately above the keyboard. The piezo-electric audio unit,
Astec u.h.f. modulator and tape/power sockets are at the back
of the unit. In the middle of the board is the quartz oscillator,
counters, RAMs, and assorted logic i.c.s. One very neat feature
of the board is the'way in which the metal case of the television
modulator is used as a heatsink for the voltage regulator i.c. All
in all, a very nicely constructed board, well laid out and neatly
labelled.

SYSTEM DESCRIPTION

The overall MENTA system incorporates a Z80 CPU, 2048
bytes of read-only memory (ROM), 1024 bytes of random
access memory (RAM), a programmable peripheral interface
(PPI), a 40-key keyboard, and all of the circuitry necessary to
drive a standard u.h.f. television receiver as a display unit. Ad-
ditional features include a 7-segment l.e.d. display to give
prompts and information to the user, a cassette tape recorder
interface for storing and retrieving programs, and a miniature
loudspeaker. Power for the unit is provided by a separate a.c.
mains adaptor which has an integral 13A plug, and which works
in conjunction with the internal voltage regulator to provide
power for the MENTA circuitry. The PPI also provides three 8-
bit input/output (I/O) ports for hardware control applications.

As with any system, the hardware provided should be con-
sidered in the light of how it is configured, and the manner in
which it performs its functions. A block diagram for the
MENTA is shown in Fig. 2, showing a conventional two-bus
structure. At switch on, the Z80 CPU is started up under the
control of the monitor program stored in ROM. The monltor is
the program to which the user “talks” in order to make the
MENTA perform the functions which are required. The monitor
is responsible for detecting and identifying, via the PPI,
keyboard depressions, and for deciding what action is to be
taken, if any. As previously mentioned any valid keyboard entry
echoes a short “beep”, whereas an invalid entry evokes a rather
appropriate “squawk”. In addition, the monitor drives the televi-
sion display (doing most of its processing during the line blank-
ing interval), and via the PPI, handles the loudspeaker, cassette
tape interface, and the I/O ports.

The monitor is a program which is permanently stored in
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Fig. 2. Block diagram for the MENTA system

RQM, and as such it cannot be modified by the user. In order to
write applications programs, the user is provided with an area of
RAM, and enlists the services of the MENTA’s powerful

.monitor facilities to enter the necessary instruction codes into

the RAM area of the memory. Once satisfied that the stored
program is correct, the user instructs the monitor to pass CPU
control from the monitor to the program in RAM and RUN the
program. At the end of the program, or when the program is
halted, control is returned to the monitor for possible further
user action or modification.

USING MENTA

Switching on the MENTA produces a display on the tele-
vision screen of 256 pairs of numbers. Closer inspection shows
that the numbers are in hexadecimal notation. For display pur-
poses, the user RAM area of 1024 8-bit locations starting at ad-

.dress F800 is separated into four discrete pages each of 256

locations, identified as pages O to 3. These pages, therefore, will
display the contents of the 256 (109 HEX) locations starting
from F800, FoU0, FAOP and FB®P, respectively, with the ad-
dresses for each row of the display incrementing by 10 HEX.
The manual advises the user that the last 34 rows of page 3
(locations FBC7 to FBFF inclusive) are reserved for use by the
monitor; the details provided allow the user to gain an in-
teresting insight into the operation of the MENTA’s monitor. At
any time, the display shows the contents of the page which is
identified by the seven-segment display; at switch-on the display
comes up at page 0. Different pages are selected by the PAGE
key, followed by the required page number (illegal page numbers
are ignored).

The initial contents of the memory are random and the whole
of the user RAM may be cleared at switch-on by operating the
CLEAR key twice. This double operation is a deliberate safety
feature included to prevent accidental loss of a program from
memory. Similarly, the press-twice feature is provided on the
RUN key. The CLEAR key actually zeroes the RAM locations
from the current cursor position up to the start of the monitor
RAM (FBC7). Movement of the flashing cursor is by four direc-
tion keys (UP, DOWN, LEFT, and RIGHT).

Auto-repeat is a facility provided to assist in rapid positioning
of the cursor; holding the required key down will cause the cur-
sor to move at a rate of approximately three positions per
second. Full row and column wrap-around is implemented, with
the next position RIGHT from the end of a row being the start
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of the next row, and similarly for pages; page O follows page 3 in
the normal wrap-around scheme. The HOME key causes the
cursor to return to the start of the current page. The cursor is
automatically reset to this home position whenever the PAGE
key is used to move between pages.

There are two distinct methods of entering machine code in-
structions into the MENTA’s RAM storage area. The first
method will be familiar to users of many microprocessor evalua-
tion systems and involves entering the hexadecimal instruction
codes into memory directly. The second method is a significant
advance over the first and it uses an in-built ROM-based
keyboard assembler to allow keys representing the standard Z80
instruction mnemonics to be used to enter instructions into
memory. Both entry methods are well supported by the monitor
and the features of each will be considered in turn.

PROGRAMMING IN HEX'

Entering programs in hex is simply a matter of positioning the
cursor at the selected memory start address, and then typing in
the hex instruction codes. The cursor automatically moves on to
the next location whenever two hex digits have been entered; this
does, however, mean that leading zeroes must be used in enter-
ing codes. Correction of errors is simply achieved by using the
LEFT cursor shift key, followed by retyping the 2-digit code. At
the end of the program, the user includes an ‘FF’ to cause the
program to return control to the monitor. The program is started
by positioning the cursor at the start address, and then typing
the RUN key twice. Should the program run out of control, it
may be stopped using the INT or RESET key, which causes the
monitor to resume control. The program may be stepped
through one instruction at a time using the STEP key to monitor
its operation in detail (the contents of the registers are displayed
at the bottom of page 3, and readily accessed using the REG
key).
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When entering a program, by whatever
means, the facilities offered for making
changes, rather than completely re-
typing, are important. To delete an instruc-
tion without affecting those which remain,
the cursor is simply moved to the appro-
priate address and the code over-written
with “¢@”. This is a NOP instruction for
the Z80 and is ignored by the CPU. To
add an instruction, the INSERT key is
pressed as many times as there are bytes
in the instruction, making room (filled
initially with “FF” codes) for the addition
by shifting the following instructions to
the right. Any subsequent jump instruc-
tions will, of course, require suitable
modifications. The DELETE key
performs the opposite function from that
of the INSERT, deleting bytes and mov-
ing to the left.

Code entry in hex is thus very quick
and very easy to use. The key “click”
takes much of the effort out of entering
the code initially, and the whole program
can easily be seen on the screen when
complete, a vast improvement on systems
which display only single locations at one
time. The cassette tape interface may then
be used to record the contents of the
whole memory, in about four seconds,
allowing several programs to be
developed in different parts of the
memory and then saved on tape at the
same time.

USING THE KEYBOARD ASSEMBLER

The keyboard assembler is started by pressing the ASMBL
KEY. This causes the top bar of the le.d. display to be il-
luminated, indicating that the next keystroke will be interpreted
as the instruction mnemonic printed in blue above the next key.
Once the first mnemonic has been entered, the bottom bar of the
l.e.d. will be illuminated, showing that the mnemonic marked in
red below the next key will be entered. Some instructions will
prompt for more than one red-coded mnemonic to be entered.
When all of the necessary mnemonics (up to 3) for the instruc-
tion have been correctly entered, the instruction will be assem-
bled and entered into memory, starting at the current cursor
position. The cursor will then move on to the next available
memory location and the top bar of the l.e.d. will again be il-
luminated, indicating that the assembler is ready for the next in-
struction. The instruction codes do not appear on the display
screen until a particular instruction has been completed and
assembled. An error during the entry of an instruction will
produce a “squawk”, and the instruction must be re-started.

The assembler handles 94 per cent of the Z80’s instruction
codes; the remaining 6 per cent must be entered in hex directly.
This may be easily done by using the ASMBL key to leave the
assembler, keying in the appropriate box code(s), and then using
the ASMBL key again to return to the assembler mode from the
direct mode. When the keyboard assembler is used to enter
code, the first byte of each instruction is automatically
highlighted to assist the user in identifying steps in the program.

One of the significant advantages of the MENTA is the way
in which jump offsets and addresses do not need to be worked
out by hand. When an address is required for a jump instruction,
the user leaves the assembler, moves the cursor to the first byte
of the target instruction (which will have been highlighted by the
assembler), and then types the STORE key. The cursor is then
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returned to its original position and the RECALL key is used to
enter the jump absolute address or jump relative offset, as
appropriate to the instruction selected.

The keyboard assembler puts the MENTA in a class of its
own; the traditional hex entry method is retained, but program-
ming the Z80 in the more familiar mnemonic codes is provided
with the minimum of fuss. A significantly larger and more ex-
pensive system would be required before any greatly improved
facilities would become apparent to the average user.

USER DOCUMENTATION

The manual describes the MENTA as “a product made to
teach microprocessor application”, and the typical user as “a
trainee engineer or system designer”. It is also mentioned in the
introduction to the manual that the MENTA has been designed
to meet the requirements of the School’s Council’s Project
“Courses in Modular Technology”.

The user documentation provided with the MENTA com-
prises two AS5-sized manuals. The primary, and much the
thicker, manual contains approximately 150 pages, of which the
first half is the real user guide. This is followed by a 10-page
alphabetically ordered listing of the Z80’s instruction set.
Further appendices contain hex conversion and ASCII code
tables. The final 40 or so pages are taken up by two data book
extracts; a 19-page data sheet on the 8255 PIA chip, and a 22-
page data sheet on the Z80 CPU. The secondary manual con-
tains a copy of the 80-page assembler listing of the MENTA’s
monitor program.

The primary manual, while easily readable, is somewhat spar-
sely illustrated and lacks either an index or contents list. The
manual does, however, contain a great deal of useful and helpful
information, and even includes a complete circuit diagram. The
order of presentation of the material in the manual, even allow-
ing for the fact that the manual is not intended to be a teach
yourself text, leaves much to be desired. The first sample
program, for example, is introduced one-third of the way
through chapter one, but it requires the user to “first read
quickly through chapter 2”, before proceeding. This first
program is presented before any discussion of the Z80’s CPU
has occurred.

The purpose of each example in the text is well explained; the
way in which the program achieves its objective, however, is not
well covered. This seems a rather strange omission for such a
system. The examples are presented as hex codes, with assem-
bler listings given towards the middle of the manual. The listings,
however, also err towards providing information on what the
programs do, rather than how they do it. The number of exam-
ples (three) is rather low, and none are included to cover the lat-
ter part of the user text.

The latter part of the user text covers the subjects of 1/O and
control applications in some detail. This is really what the
MENTA is all about, and this section would be excellent if it
were extended to include some practical experiments for the user
to try, and some sample listings. Much interesting and useful in-
formation is included on how hardware should be driven from
the 1/O ports; further guidance on some aspects of writing
software for control applications would have been extremely
useful.

In general, the individual user will probably benefit greatly by
reading one of the standard Z80 programming books in conjuc-
tion with the MENTA manual. The manual otherwise relies
heavily on the user studying the Z80 data sheet (not an ideal
primary learning text even for an experienced microprocessor
design engineer) for details of the Z80 instruction sheet and
architecture. Such an additional text should also provide some
practical examples in order to complete the picture. It should be
mentioned, however, that the School’s Council’s Course for the
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MENTA is intended to provide the complete support for the
system. Course material is available which extends far beyond
the scope of the standard user manual.

CONCLUSION

The MENTA provides a well supported and cost effective-
approach to learning assembly language programming, with
particular reference to control applications. The choice of a Z80
as the CPU makes this a particularly relevant system to the real
world of microprocessor-based applications. The system en-
courages the adoption of a microprocessor design for roles at
which they excel; the replacement of large amounts of dedicated
combinational logic by a programmable controller, allowing
many changes to be accommodated simply by changes in the
software.

The facilities offered by MENTA have been well thought out,
and then implemented in a way which minimises many of the
difficulties normally associated with low-level programming
teaching. The user feels encouraged to start programming, and
the keyboard mnemonic assembler removes the need for con-
tinual reference to lists of hex instruction codes. The flat
keyboard is well complemented by good audible feedback
facilities. Program debugging is also well supported, with single
stepping and the facility to examine and change registers simply
at any step. The cassette tape interface allows the final program
to be built up over a number of sessions, and an option is
available to allow the program to be sent over a serial link to,
say, a PROM programmer, if required.

The MENTA is made in the UK by Dataman Designs, Lom-
bard House, Cornwall Road, Dorchester, Dorset, DT1 IRX;
telephone 0305-68066. The one-off price is £115-00, and the
dis-assemble option to produce a serial output link is £19-50;
prices exclude VAT. *
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SURROUND SOUND

British patent application 2 067 057, from
the IBA, offers a useful, and clearly worded,
run down on the current state of play over
broadcast surround sound. The patent
application, naming Jonathan Halliday as
the inventor, was filed on 19th December
1979, just two days before a press release
from the IBA announcing the development
of the “MSC” (Mono-Stereo-Compatible)
system of surround sound. This followed a
June announcement by the IBA engineers
that they had reduced the number of prac-
tical options of surround sound to two
“irreconcilable” approaches. These are the
NRDC-Ambisonics approach (to which the
BBC is closely aligned) and the IBA MSC
approach. As the IBA used the MSC system
to transmit from Radio Victory on Septem-
ber 23rd, 1979 and from Capital Radio on
November 25th and December 11th, an
interesting legal question is raised: does the
transmission of programmes using a new
technology constitute public use of the
idea? If it does, then the IBA's application
for a patent, made on 19th December,
could be legally invalid. But valid or not, the
IBA patent application makes interesting
reading.

It is acknowledged that the IBA system
“takes as a basis the Ambisonics B format™.
This provides four basic signals:

W—an omni directional signal;

X—a signal which, together with W, is
indicative of front-back positions;

Y—a signal which, together with W, is
indicative of side-to-side positions; and

Z—a signal which, together with W, is
indicative of height.

From these four signals linear mixing
technigues provide three signals;

Z—a sum signal equivalent to mono;

A—a difference signal which, when
taken with the I signal gives stereo, and

may also be decoded to give horizontal -

surround-sound of limited quality and;

T—a third signal which, with the other
two signals, gives horizontal surround-
sound of good quality.

IBA test transmissions made in 1978 left
the Authority’s engineers in no doubt that
the phase differences between the Z and A
signals, and consequently between the
received stereo left and right signals,
degraded the sound. The IBA engineers

then looked for a way to avoid this degrada-
tion. Starting with the same four B format
signals they arrived at an encoding matrix
with the following characteristic:

Z| 0.9 0-1092 O W
Al = O 0 0-6897|| X
T —0-3954j 0-3954j O Y

Surround-sound decoding is not possible
using the X and A signals alone. However,
since there are no phase differences pre-
sent between these signals, no compromise
is made over normal mono and stereo
reception. So the IBA signal produces per-
fect mono and stereo from existing mono
and stereo receivers but requires a three
channel receiver and decoder to produce
horizontal surround-sound. Moreover the
three channel receiver must have a full
bandwidth capability on all three channels.
This differs from the Ambisonics UHJ
approach which is hierarchical. A
reasonable surround-sound effect is ob-
tainable by decoding from two signal chan-
nels and an improved effect is obtained
when a third channel, of either limited or
full bandwidth, is received and decoded.
This is the “irreconcilable choice” to which
the IBA referredin 1979.

With both approaches, the transmission
of a fourth channel enables the reproduc-
tion of height information.

The decoding matrix is an inverse of the
encoder, and delivers signals W’ X' and Y’',
which are equivalent to the original B
format signals. In both approaches
{Ambisonics and IBA) the decoded W, X
and Y signals require further processing to
produce speaker feed signals for three, four,
five, or even more loudspeakers around the
room.

Figure 1 shows an encoding circuit for
the IBA system. Linear mixer and amplifier
2 receives the W and X signals, eg from a
microphone array, and generates two out-
put signals. One is fed through all-pass filter
3 to produce the X signal and the other is
passed through all-pass filter 4 which in-
troduces a 90° phase shift to produce the T
signal. The Y signal from the input is fed to
multiplier 5 and all-pass filter 6 (which is
identical to filter 3) to produce the A signal.
The three transmission signals are multi-
plexed at 7 and transmitted at 8.

FRONT ya 2 3 7
3 8
= 3 vin |- /L

MICROPHONE x=w f2cos8. 4 4 2] S

ARRAY / cos

OR
OTHER SIGNAL N
y=w [2sin8,
SOURCE s 0
Fig. 1.
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ENCODING MATRIX

DRIVE UNIT IMPROVEMENT

Rank Wharfedale have filed a British
patent application 2 083 974 on an in-
teresting proposal for improving the perfor-
mance of loudspeaker drive units. The idea
is to compensate for the non-linearity
which is caused by air trapped beneath the
diaphragm. Under normal circumstances
this air is compressed and rarified as the
diaphragm moves. This produces non-linear
response to a drive signal fed to the speaker
coil. It's already been suggested to feed a
direct current bias signal to the coil. But
Rank suggests that this can create
problems because of the heat generated by
the continuous current flow. Instead,
suggests Rank, the position of the speaker
diaphragm and coil should be continualy
monitored and this position used to control
a feedback signal.

Figure 2 shows one way of doing this.
Light emitting diode 9 and photo transistor
8 are mounted on the central pole piece 4
of the speaker magnet. The internal surface
of the coil former 2 is coated to make it dif-
fusely reflective. So light from led. 9 is
reflected back to the photo transistor 8. By
making the reflected beam vary in depen-
dence on the position of the coil former, the
photo transistor 8 will produce a signal
which represents displacement of the coil
from its rest position. The patent describes
several ways of_achieving this, for instance
by providing the coil former with a non-
linear pattern of reflective and non-
reflective areas.

Figure 3 shows a feedback circuit which
can be used with an optical sensor of this
type. Operational amplifier 14 takes the
output of photo transistor 8 and itself feeds
another op amp 15. This applies a compen-
sation signal to the loudspeaker coil. The
gain of op amp 14 can be pre-set to give
the optimum level of compensation signal
relative to -the audio signal being
reproduced.

Fig. 2.

REST POSITION QUTPUT COMPENSATION
AND/OR ADJUST DLC. REST POSITION
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® Swaps From Vehicle To Vehicle -

The Two Car Family

e Store It Under The Seat, In The Boot - Or
Even In The Glove Compartment e Complete With Protective Case

| Versatile 40 Channel 4-Watt
"Emergency CB"Unit

As Essential To The Motorist as His Spare Tyre

® Telescopic Magnetic

Base Antenna
® LED “On-The-Air”
Indicator
o LED Channel Indicator
® 12v DC Power Cord

Realistic TRC-1004. Its major advantage over “fixed” mobile CB units is its
versatility - it can be switched from vehicle to vehicle (making it ideal for
the two car family) in seconds. It’s ultra simple to set up and use - just
connect the supplied antenna, plug-into your car’s cngarette lighter
socket and you Eave instant communication! Now you’re prepared for
emergencies and can call for or give assistance to others, you may want
to warn friends of unexpected hazards and delays or tell them that you
are safe and well, but will be late, or hear of traffic conditions in advance.
When not in use it can be stored under- seat, in the glove com-
partment or in the boot until needed agam! Features PLL syn-
thesizer circuitry and three ceramic filters for superior select-
ivity and freedom from adjacent channel interference.

Ideal For

OVER 290 STORES AND DEALERSHIPS NATIONWIDE ﬁ‘ Known as Radlo Shack in the USA

Prices may vary at individual stores.

Check your phone book for the Tandy Store or Dealer nearest you m Offers subject to availability.
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HE proposed legislation regarding the compulsory wearing of seat beits for

people travelling in the front seats of cars becomes law in the New Year and many

people who have never got into the ‘clunk-click’ habit could find their lapses not only
dangerous but also expensive.

This project has been designed to give an audible warning to both front seat occu-
pants to remind them to fasten their seat belts before driving off.

The system works when the ignition is on. The alarm on the driver’s side is only in-
hibited when the seat belt is fastened or if a front door is opened. The alarm on the
passenger’'s side which is also inhibited when the seat belt is fastened or a door
opened can also be turned off by an inhibit switch. This allows the alarm to be dis-
abled when there is no passenger in the front seat. However, the alarm will be
retriggered if the passenger door is opened and then closed. ;

CIRCUIT DESCRIPTION

The circuit diagram of the Seat Belt Reminder is shown in Fig. 1. The switches $2
and S3 are both proximity switches which are fitted to the seat belts and are
operated by magnets fitted to the tongues of the seat belts.

When the door switches and switch S3 (on the driver's seat belt) are both open,
the inputs to IC3a are both high and the output IC3a pin 12 is low as is IC3c pin 11.
The output {pin 8) of IC3c is high and IC4, a 555 timer connected as an astable mul-
tivibrator, is turned on triggering the audible warning device (WD 1). When either the
door switches or S3 are closed (i.e. if a door is opened or the driver's seat belt
fastened) the output (pin 12) of IC3a is switched high. Whether or not the output {pin
8) of IC3c¢ is switched low and the alarm inhibited depends upon the state of the
other input {pins 9 and 10) of IC3c.

If it is high then the alarm is switched off and if it is low then the alarm will con-
tinue until the passenger seat belt is fastened, a door opened or the inhibit switch S1
pressed.

If when the ignition is first turned on, the door switch is open the two inverters
IC2c and d are both high and their outputs are low. This sets the output {pin 1) of the
latch circuit formed by IC2a and b high. The latch circuit is reset by pressing the in-
hibit switch S1, 1C2a pin 1 goes low, and for the output to be switched high again S2
{the door switch) must be closed or the power to the unit switched off and then on
again {via the ignition switch).

If we assume S1 has not been pressed and S2 and S3 are both open the three in-
puts {pins 3, 4 and 5) of IC3b are all high and its output {pin 6) is low. Closing any
one of the three switches (S1, S2, or the door switch) will cause the output {pin 6) of
1C3b to go high. If the output of IC3b pin 6 is low the output of IC3c pin 8 is high and
the alarm will sound.

r SR
TRANSPORT ACT 1981

33A.—(1) The Secretary of State inadvisable on medical grounds

Seat Belt

Reminder
David Shortland

_ may make regulations requiring, subject

to such exceptions as may be
prescribed, persons who are driving or
riding in motor vehicles on a road to
wear seat belts of such description as
may be prescribed.
{2) Regulations under this section:
fa) may make different provision in
relation to different classes of
vehicles, different descriptions of
persons and different cir-
cumstances;
{b) shall include exceptions for:

(i} the users of vehicles con-
structed or adapted for the
delivery of goods or mail to con-
sumers or addressees, as the case
may be, while engaged in making
local rounds and deliveries;

{ii} the drivers of vehicles while
performing a manoeuvre which
includes reversing;

{iii} any person holding a valid
certificate signed by a medical
practitioner to the effect that it is

for him to wear a seat belt.

{3} Any person who drives or rides in a
motor vehicle in contravention of
regulations under this section will be
guilty of an offence; but
notwithstanding any enactment or rule
of law no person other than the person
actually committing the contravention
shall be guilty of an offence by reason of
the contravention.

In Part | of Schedule 4 to the Road
Traffic Act 1972 (prosecution and
punishment of offences) after the entry
relating to section 33 there shall be in-
serted the following entry:

“33A. Driving or ridingin ~ Summarily. £50
a motor vehicle in
contravention
of regulations
requiring wearing
of seat belts.

The above extracts have been taken
from Chapter 56 of the Transport Act
1981.
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Fig. 1 Circuit diagram of the
Seat Beit Reminder
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CONSTRUCTION

The p.c.b. design for the Seat Belt Reminder is shown in Fig.
2 with the component layout shown in Fig. 3. The resistors
should be mounted first and then the i.c. sockets followed
the capacitors and the regulator. Carefully check the orienta-
tion of the electrolytic capacitors and the regulator. Also
check the p.c.b. tracks to ensure there are no solder
splashes.

The case should be drilled next as shown in Fig. 4 and
rubber grommets fitted. The two proximity switches should
then be fed through the holes in the case and soldered onto
the board along with the supply wires and the door switch
wire. The warning device should then be mounted in the top
of the case and its two leads soldered to the board. The i.c.’s
should then be fitted onto the p.c.b. and the p.c.b. mounted
into the case.

Fig. 3 Component layout
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4k7

R6
100

C4
470n

s2 53 r
MES /,
IC2:7402  PIN 14 +5V
IC3=7410  PIN 7 GND
DOOR
POWER S1 S/W S2 S3 ALARM
On Open Open Open Open On
- " i Closed | Closed Off
' Open On
" Open | Closed On
Closed 3 Open Off
Pressed Open Closed Off
Open I’ - Off
"’ Closed/ On
Opened
TABLE 1
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Fig. 4 Case drilling details
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MOUNTING
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Fig. 5 Mounting bracket.

The actual method of
mounting the proximity switches
to the seat belts will depend
upon the type of seat beits being
used. Note: Under no cir-
cumstances should the seat belt
housing be drilled in order to fix
the switches into position.

It may be necessary with some
seat belts to mount the switches
on brackets to ensure the gap
between the magnet and the
switch is small enough. A
suitable bracket is shown in Fig.
5.

The two unused wires on the
switches should be trimmed
before they are soldered to the
p.c.b.
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Before fitting the unit into a car connect the supply leads
across the car battery. With the magnets removed from the
proximity switches and with no earth on the door switch
wire the alarm should sound. By following the procedure in
Table 1 all the alarm facilities can be checked.

If the unit fails to operate correctly switch off and carefully
check the orientation of the components. Remove IC2 and
IC3 and with the supply reconnected check the supply rail is
5 volts to.all the i.c.s. Next connect a link wire from pin 8 to
IC3 to the supply rail this should sound the alarm. Insert IC3
and with S2 and S4 both open the alarm should sound.
Finally, insert IC2 and check the output on |C2a pin 1 is high,
pins 3, 4 and 5 of IC3b are high and IC3b pin 6 is low.

INSTALLATION
The unit can be sighted anywhere in the car but the follow-
ing points should be taken into account.
1) The inhibit switch S1 should be within easy reach
of the driver.
2) The leads of the proximity switches are only
300mm long and will need extending if the box is
to be placed any distance away from the seat belts.

The proximity switches should be fitted to the seat belts
using Superglue. The area on the seat belt under the switch
should be smoothed before being glued. The magnet should
be fitted to the seat belt tongue as shown in the photograph
so that when the seat belt is engaged the gap between the
magnet and the switch is less than 6mm to ensure correct
operation.

Finally the door switch wire should be connected to either
front door courtesy lights switch and the unit is then ready
for use. *
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MASTER
ELECTRONICS

NOW'!

The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:

@®Build a modern oscilloscope = ‘- ! ,
@Recognise and handle current electronic YN 4%' [~ ol “'
components ,3,% y
@ Read,draw andunderstand circuit diagrams S F :
@Carry out 40 experiments on basic ! / -
electronic circuits used in modern % % >
cGuipment \ > = =
@Build and use digital electronic circuits L3
and current solid state ‘chips’ {
@ Learn how to test and service every type
of electronic™device used in industry and
commerce today. Servicing of radio, T.V., :
Hi-Fi and microprocessor/computer

equipment.

NewdJob? New Career?New Hobby ?Get into Electronics Now!

Na h G ABECWIRNEED S EE—

' Please send your brochure without any obligation to | am interested in: ey
H [__] COURSE IN ELECTRONICS
I COLOUR BROCHURE NAME as described above
) — : 1 RADIO AMATEUR LICENCE
I A B o0k Ess ] MICROPROCESSORS

[T LOGIC COURSE

' : | s OTHER SUBJECTS

I PS NW TO: BLOCK CAPS PLEASE

I_BritishNatinnalBadio&Electronics School Reading, Berks. RG1 1BR.
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THE DRUG POTENTIAL OF
SPACE

A combination of technology from a Space
organisation and a large Pharmaceutical
group may within a few years have achieved
the object of setting up space processing of
drugs. There are a number of areas where the
final chemical results required cannot be
reached except in zero gravity. Some tens of
millions of dollars and so far six years of mov-
ing forward is not regarded by either party as
an experiment but rather as the foundation of
a new industry. Both are satisfied that there
are profits to be had in the venture. The elec-
trophoresis processing unit in Shuttle mission
4 launched in June 1982 carried the first
processing experiments.

The process of electrophoresis involves the
separation of biological materials from their
surrounding medium by passing fluids be-
tween walls having a potential difference be-
tween them. Different celis take up different
charges and move in different paths as the
medium is pumped. This method of separation
has been in use for a very long time on Earth.
However the advantages of the method cannot
be fully realised under the effects of the
Earth’s gravity. The result is that only low
grade and minute amounts of material of
medical value are produced. Under zero
gravity the situation is changed enormously.
The convection currents and forces under
normal earth conditions can prevent the
necessary cell movements and changes.

Under the controlled conditions which can
be found in zero gravity situations the value of
the gains are 500 times the amount of the re-
quired commodity plus a bonus of an increase
in purity of five times. The three types of unit
devised are a production prototype for the
payload bay of the shuttle, a mid-deck flight
unit and a free-flying production version. A
demonstration unit for verification was on
Mission 4. It will also fly on Missions 6, 7 and
8. This unit is 6ft. high and can deal with 580
pounds weight having one processing cham-
ber. The production units will have 24 cham-
bers. By using a dye in the medium the
astronauts will be able to monitor the process-
ing. It is hoped that missions will by 1984
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provide material which can be given to human
p;&ents as a final test of the validity and ef-

A ﬁcaéx in normal gravity conditions.

\\ \ éma#ns

e plﬂnned programme will involve some
drty'diffetent materials under examination for
e si)ace brocessmg The first of these have

elecr.ed on the grounds that they could
ne gt the greatest number of patients in

clagses of dlsablhty
turally there is a priority for those drugs
hfc

ould provide for improved
’c mxotherapy partxcularly for cancer condi-
u(ms ne of these is Antitryspin products.
y /This matenal is able to inhibit the progress of
emphysema At the present time only small
amounts are available for research purposes
4nd are of low purity when produced in the
normal gravity conditions on Earth. It is
predicted that if the space processing is suc-
cessful the number of patients who could
benefit would be of the order of half a million.

Another substance which has aiready
proved itself is Interferon. This fortifies the
body against viral infections. It is now being
developed for the treatment of cancer. Again
the emphasis is on gravitational difficulties
which result in low purity and small amounts.
Again the estimate of purity of yield would in-
crease the patient load to some 20 million per
annum.

Growth hormone products are also in need
of advanced yields in quantity and quality.
This is particularly so in the case of the young
where bone growth is inhibited and other
deficiencies resulting in the quality and quan-
tity of life. Another advantage is the improve-
ment in healing of ulcers. Again only low
purity material is available on Earth. The
patient benefit could extend to three quarters
of a million sufferers if it was available in the
quantities that would be obtainable from space
processing.

Beta cells are valuable for the treatment of
diabetes. There is a possibility of 1-dose cure.
It is thought that in excess of three million
patients could be treated in a year. It has not
been possible to isolate Beta cells in any quan-
tity in normal gravity conditions. Here there is
a great need for this section of the problem to
be investigated.

Epidermal growth products are another
useful area of research. They are important to
the treatment of burns and general healing of
wounds. Patient benefit could be over one
million cases a year.

Finally in this short selection of the areas of
interest to World Health are the Anti-
haemophilia products. The present products
are not only low purity but also lack the
beneficial by-products. The need for this
product is world wide.

The two companies are to have the benefit
of free space on eight shuttle missions which is
an indication of NASA’s attitude to the
peaceful use of space technology. The funding
of the research is of course to be the respon-
sibility of the user.

After two years it will be necessary for the
developing group to have their own free space
vehicle. It is possible there will be further in-
formation about the final production opera-
tion for inclusion in the next SPACEWATCH.

REACHING FOR THE STARS

In the last issue of SPACEWATCH 1
promised a survey of the achievements of the
deep space probes Pioneer 10 and Pioneer 11.
On March the 3rd this year Pioneer 10 com-
pleted the tenth year of its life. It has been a
decade of success for the scientific world and
was the most remote man-made device
launched from its birthplace, Planet Earth. Its
companion Pioneer 11 also shares in the
honours.

On its birthday Pioneer 10 was at the
heliocentric distance of 26-6926 astronomical
units, 2-:481 billion miles. It remains healthy.
Its body of scientific equipment is in sound
working order and it is returning data daily at
the rate of 64 bits per second—collected by
the 64 metre, deep space antennas of the Jet
Propulsion Laboratory USA. The tragedy of
this birthday was that Pioneer 10 will after this
year be crying in the wilderness, unheard, its
data radiating into empty space. A vehicle that
has rewarded the designers and teams of
researchers and maintenance engineers in a
way that no human endeavour thought poss-
ible will soon be of no more use, not because it
has failed; not because it is old; but because it
is being cut off in its half life for the simple
reason that the dollars are not to be made
available. To throw away such a star perfor-
mer is a tragedy of this age where everything
is controlled by money. How little would be
needed from each American citizen to provide
the amount required. Perhaps there is a
specialist organisation that could organise a
“Save The Pioneer Fund”. Surely this is a
worthwhile cause when one considers the ex-
tra gain in facts and the employment of
engineers. Is 3 Million Dollars too much to
ask for such a thing?

Here is a catalogue of the achievements.

Firsts.

Flying through the asteroid belt.

The first planetary spacecraft to derive

power from radioactive sources indepen-

dent of distance from the Sun.

Established the environmental conditions

round Jupiter and provided vital informa-

tion for the design of later spacecraft.

Have extended the distance over which

telemetry can operate successfully.

Determination of the vast distance over

which the Solar Wind has effect.

Discovery of the large scale structure of the

interplanetary magnetic field.

Discovered the ring and satellite features of

Saturn not previously known.

Discovery of magnetic properties of Saturn.

And to this must be added what is but a
short list of achievements. Major advances in
the understanding of Jupiter and Saturn. The
propagation of cosmic rays and solar
energetic particles in the interplanetary
medium. The acceleration of charged particles
by interplanetary shock waves. Improved
determination of the gravity fields of Jupiter
and Saturn and the masses of their satellites.
Improved knowledge of the hydrogen and
helium abundance ratio in the atmospheres of
Saturn and Jupiter.

Frank W. Hyde
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V.H.S. E180 VIDEO CASSETTES (3 HOURS)

£7.65 each {minimum of 5); £7.50 each {(min. 10);
£7.44 each {(min. 15); £7.40 each {(min. 20) including
VAT and postage.

Made for Videotone, these V.H.S. 3-hour tapes are of excellent
quality and we are pleased to announce this new PE service.

Over the last couple of years PE offers arranged with Videotone
have proved highly successful and we have now been able to
arrange special prices (only available to PE readers) on these high
quality tapes. The offer is a result of Videotone's direct selling
policy; send in a current special PE coupon for prompt delivery of
tapes.

We believe these tapes are excellent value and we are
pleased to offer them to readers. They are covered by a money back
guarantee (return within 21 days for refund). Not only are the tapes
of high quality but the cassettes are of screw together construction
and the case labels have space for notes on the recordings.

Send valid coupon to: Videotone Ltd., 98 Crofton Park Road,
Crofton Park, London SE4.
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C90LH CASSETTES

56p each (minimum of 5); 53p each (minimum of 25).
Prices include VAT and postage.

Made by a leading European manufacturer for Videotone, these
tapes are of excellent quality and we are pleased to continue this
PE service.

QOver the last couple of years PE offers arranged with Videotone
have proved highly successful and we have now been able to
arrange special prices (only available to PE readers) on these high
quality tapes. The offer is a result of Videotone's direct selling
policy; send in a current special PE coupon for prompt delivery of
tapes.

We believe these tapes are the best value around and we are
pleased to offer them to readers. They are covered by a money back
guarantee (return within 21 days for refund). Not only are the tapes
of high quality but the cassettes are of screw together construction
and the case label has space for notes on the recordings.

Send valid coupon to: Videotone Ltd., 98 Crofton Park Road,
Crofton Park, London SE4.
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FRANK W.HYDE

ERTAIN requirements have been laid down for ideal equip-

ment for peacetime as well as wartime surveillance. These
demanding criteria are achieved by the Searchwater Radar
System. They are achieved because Searchwater was designed
to those standards. Most systems for one reason or another
turn out to be modifications of an equipment which had another
original purpose. Searchwater was deliberately developed
against specific tasks. In this alone it is unique. The system
has also been brought to operational condition in a short time
and at a low cost, bearing in mind that demonstrated success
sets it apart from all other systems. In short it leads the world
but does its job without ballyhoo and “shouting from the roof
tops”. However, this brief article is an opportunity to bring to
the notice of as many engineers as possible that contrary to the
disparagements which forever appear in the media, British
endeavour still leads the world. For obvious reasons of secrecy
it is not possible to provide an extensive technical review of the

system.
Because all the design requirements have been met and

because after exhaustive tests the first users have discovered .

even more extensive capabilities in practical use, Searchwater has
gone into service with the Royal Air Force in Nimrod Mark 2.

REQUIREMENTS
The main requirements for such a system are as listed below.

1 Detection and classification of surface craft in all weather
conditions at ranges in excess of the radius of the effectiveness
of hostile missiles.

2 To provide a measure of overlap in capability against other
threats, detection ranges on submarine periscope and *“snort”
targets should be as great as possible in sea conditions up to
the maximum in which submarines might operate.

3 The radar should have the capability to detect aircraft at long
ranges although the characteristics of such targets are very
different from shipping.

4 Classification performance should be as comprehensive as
possible in order that in a wartime situation there could be no
doubt as to whether the target is hostile and that it is a par-
ticular type of vessel before making an attack.

5 The radar must be able to operate in the presence of severe
counter measures.

6 It must be possible to update methods of deception; this
means active and passive deception measures.

These parameters bring out the complementary measures
which are desirable such as the ability to discriminate between

2%

real and false targets. This ha§‘to’be true.wh deception
is by way of disguising one craft to 150k like andthe - the
dition of reflecting devices or by electrort® )

targets.

In maritime patrols there are Jong mission times and (heveforé.
operator fatigue must be taken into account. It follows that tr
parameters outlined for this equipment must lead to a con-
siderable increase in operator load time. Therefore a maximum
of automatic operation is required if such a system is to succeed.

PERFORMANCE
Searchwater provides, for all categories of target from
periscopes to large surface vessels, a very high probability of

Searchwater operators console




Frequency agility 1s e

during the time the aerial bc:

integrated. Integration of informati

several aerial scans results in an improv

crimination because the clutter characteristics chal

In Searchwater this method of improvement is achieve

a digital scan convertor for storage of information from scan to
scan.

Immediately after the detection of the return signal a
threshold is continuously adjusted using a control signal derived
from the instantaneous clutter level so that, as near as possible, a
constant faise alarm rate is presented to the operator. The com-
bination of all these techniques ensures that the display is vir-
tually free of clutter and any new radar contact is immediately
evident.

By using an integral real time digital computer many targets
can be tracked automatically at one time. Various forms of high
resolution display are available for the determination of the
classification of data on targets being tracked. Integrated IFF
identification, friend or foe) facilities provide another useful in-
put. Information on the targets can be displayed readily in
alpha-numeric form on a single radar display. After a short
period of tracking the file on each target is so detailed that the
vessels can be classified with great confidence without the need
for visual confirmation.

The display is in television raster format on a black and white
tube so that bright flicker-free information is shown to the
operator. Radar controls, mainly push buttons, are arranged
conveniently around the display and the operating routines are
simple sequences of push button and roll ball movements.

No measurements are taken directly from the screen. The
built-in computer takes care of many of the tasks automatically,
consequently the operator can maintain a high level of efficiency
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threat. This of cOu

ferent approach. The Orig

would fill the requirement for*u

The result of this work has provided
system which is likely to emerge in the nex('d

Dealing with the maritime situation, it is clear
threat would come from frigates, destroyers and cruise
craft are already fitted with surface to air missiles with ranges©
engagement which preclude close examination and positive iden-
tification of the nature of the threat. Since development of mis-
siles continues toward greater range and levels of operation, it
becomes more important than ever to produce a system
providing positive identification quickly. The same system is
desirable in peacetime to reduce the flying time in identifying
vessels by visual methods. Where there is a concentration of
vessels it is extremely important to be able to recognise in-
dividual units from a place remote from-the threat of missiles.
The same criteria rule if there are many vessels strung out, for
then the nearest approach must be outside the missile range of
the nearest vessel.

At such ranges optical, infra-red and electro-optical systems
would be inadequate. Such a situation would arise in poor
visibility with low grazing angles or lz_c;c_:ause the inherent resolu-
T |
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3
LENGTH

PPI and A1 display, left hand display is a silhouette of the
small square '

Searchwater A-scan display

tion of such system would be incapable of making positive iden-
tification.

IFF systems are not effective in situations of caution because
they can only indicate that the ship is not an ally. If it is not iden-

Bo0s R 30

LENGTH

PPI and B display, the large square is an enlargement of the
small square

neutral vessel, a civil vessel or a hostile ship. The interrogation of
electronic emissions is equally difficult. Experience has shown
that the only positive system is one based on radar. To this end
Searchwater has transcended all others.

ABILITY

The collaboration of EMIE and RSRE has been directed over
a period of years to the identification and practical evaluation of
those techniques most appropriate for the long range airborne
surveillance and classification of marine targets; detection of
small targets such as the snort of a submarine, its periscope
or small fast patrol boats at long range in high seas.

The current state of the art is exemplified by the Searchwater
which is highly flexible, based on frequency agile techniques
using compression, pitch and roll stabilised scanning antennas
with controllable tilt and automatic sector scan.

A Nimrod Mark 2 equipped with Searchwater and flying at
20,000ft can detect a submarine snort in rough seas at a range
of 200 nautical miles. Since Nimrods are based on Ascension
Island this could be one reason why Argentina did not risk its

tified as an ally there is no way of discovering whether it is a

submarines or surface fleet in the South Atlantic. b ¢

COMPONENTS 4166-2, 25-£10. Eproms
2716-10-£5 {require clearing) 8275-3-£6. 8202
-1-5 Mr J. Walker, 7 Warnick Place, Peterlee, Co.
Durham, Tel. P/lee 868 255 after 7 p.m.

UK101 8K cased, Cegmon fitted, p.s.u., cased,
cassette, printer, sockets fitted. All manuals,
cables. £150 extras, Mr H. Pye, 3 Thornfield
Crescent, Little Hulton, Worsley, Manchester
M28 6RF. Tel 061 799 9912

1000-2000MHz professionally made calibrated
absorption wavemeter £356. Wanted Eddystone
880, non working considered. M. Mann, G4FFO,
45 Old School Lane, Milton, Cambridge, Tel:
0223 860150

TTY32 good condition off working circuit with
tape reader and perforator on stand, paper and
manuals. P. Knight, 7 Meadowlands, Seal,
Sevenoaks, Kent 0732 62227

UK101 8K RAM complete with 20 inch TV set
and cassette recorder plus 30 programs best of-
fer J. Dilworth, 11 Abbey View, Monkstown, Co.
Dublin, Eire. Tel: 800664 evenings

UK101 8K RAM, cased, 2000 Baud cassette,
Wwemon, MON 02, 2MHz, £130. Tel: Hemel
Hempstead 3040.

TWO PSU’'s 13-5V one 5 amp at £7 Murphy.
One 8 amp at £10 at £10 ICL. Both + .cge. or
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collect. Brian M. Kermode, 56 Brantwood Road,
Bradford 9, Yorks.

AVO 72 Leather case, needs thick film resistor.
AVO. Meter survey RADIAC. Needs batteries. Of-
fers or w.h.y. W.H. Davis, Gate House, Littie Bar-
ford, St. Neots, Cambs. PE19 4YB. Phone {0480)
72480.

WANTED ZX81 in return for an assortment of
p.c.b.’s tubes, tuners. For b/w and colour TV's.
Mr. T. Saunders, 24 Langdale Close, Lakes Es-
tate, Bletchley, Milton-Keynes, MK2 3QA.

ARP QUARTET Polysynth perfect condition
new must sell £295 o.n.0. Tejinderpal Sidhu,
Amity, Strafford Road, Hounslow, Middlesex
TW3 3EN. Tel: 01 5670 7975.

BINATONE programmable colour tv. game
complete with two cartridge and adaptor, ex-,
cellent condition, must sell £30. Tejinderpal
Sidhu, Amlty, Strafford Road, Hounslow, Mid-
dlesex. TW3 3EN. Tel: 01 670 7975.

4118 RAM 8 for £32. R. Boyce, Tel: Bracknell
(0344) 57903.

RADIO and TV servicing 1958 to 1970 with
Vol. one to seven £10 plus carriage. W. Edwards,
2 Beach Rd, Burton Bradstock, Bridport, Dorset.
Tel: 030 889 625.

MICROTAN with Tanex and Keyboard. Fully ex-
panded. Full document. p.s.u. avail. £200 o.n.o.
Paul Simmonds, 80 St. Margarets Rd, Stanstead
Abbotts, Nr. Ware, Herts SG12 8EN. (0920
870603).

LOWREY ORGAN LC88SG—1A. Auto rhythm
bass etc. 6 years old. £750 o.n.0. Mr, D. Walker-
dine. Tel: 0246 824016.

CLEARING Out ZX81 £20 + loads of electronic
stuff cheap. Send s.a.e. please for list. No callers.
G. Monaghan, 29 St John's Close, Linden Gar-
dens, Leatherhead, Surrey. .
URGENTLY require November 1975 copy of
‘Practical Electronics’ Your price paid. L. E. Fryer,
113 Ramsey Drive, Arnold, Nottingham. Not-
tingham 269023.

OSCILLOSCOPE New Heathkit Single beam
10MHz with trace doubler professionally built.
Working, not calibrated £130 o.n.o. T. P. Hud-
son, 17 Sylvia Crescent, Testwood, Totton,
Southampton SO4 3LP. Tel: Southampton
862577 Evenings.

PROFESS. Linear power supply. 10A 5V cont.
fully over V/1 adi. to +73V weight 14ibs. £27.50.
N. R. Jones, Medway 666759 (evenings),
Medway 43133 (day)

TELEPHONE MODEM: Computer Terminals
Ltd. 1125 Telegraph converter. 100/300 Baud.
Believed working. Offers please. Colin McCor-
mick, 29 Randwick Park Road, Plymstock,
Plymouth, Devon PL9 7QN. {0752) 47860.

8K UK101 12K basic Cegmon 32 x 48 display
with new B1, B3 separate p.s.u. repeat key
complete with case £220. Mr. T. Redding, 160
Stanhope Road, Smethwick, Warley, W.
Midlands. 021 558 2694 9a.m. to 4p.m.
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AULT finding on audio circuits is not generally hard if a

meter, ‘scope and circuit diagram are available. Most
equipment, and particularly that used for disco and P.A., is
prone to failure at more inconvenient times when such aids
are not available. On this note however, the lack of a circuit
diagram is inexcusable, and it is good practice to glue a
diagram to the inside of any equipment. The need for an
audio probe arises once the equipment has failed, and on
many occasions can enable the fault to be rectified with the
minimum of difficulty.

In its basic form the audio probe is simply an audio am-
plifier which feeds an earphone. Using such a tool the path
of the audio through the circuit can be followed and any
breaks identified. However, such a probe will only assist in
locating the faulty section, the actual fault being a chip
failure, supply failure or a large d.c. offset caused by a leaky
capacitor. In normal repair work the components in the
faulty section are changed in order until the fault disappears,
which is a tedious method, not to mention expensive in com-
ponents.

The audio probe described here contains an amplifier in
the conventional way, but also includes a three state l.e.d.
voltage monitor. This monitor can be used to check supply
rails and for any unusual d.c. offsets within a circuit, and thus
narrows down the possible causes of a fault considerably.

g
€.

SPECIFICATION

The probe was designed to be used with both single and
dual rail audio systems, although its major use was intended
to be op-amp based systems rather than power amplifiers.

In most audio circuits the signal should sit on a d.c. level
which is very close to half the supply voltage. Accordingly
the probe was designed to test for this condition by
generating an internal half rail voltage and comparing the
probe tip voltage with this internal reference. In order to
make the probe suitable for both single and dual rail systems
only two supply connections are used, these being connec-
ted to the lowest supply and the highest, which, in a dual
rail system, will result in the internal reference being about
0 volts.

It is obvious that the internal circuit of the probe must be
related to the supplies of the circuit under test and so no
conventional regulation is performed within the probe. In or-
der to avoid accidents if the probe is connected across a
power amp supply an automatic shut down circuit operates
which protects the probe from damage. Under normal cir-
cumstances an input supply voltage of less than 33 volts
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should be used, which is more than adequate for 30 volt op-
amp supplies, or +15 volt supplies. The prototype also
functioned happily with a single 5 volt supply.

The voltage display takes the form of three l.e.d.s in-
dicating ‘Low’, ‘Centre’ and ‘High'. The l.e.d. supply is in-
dividually regulated so that brightness does not vary with
supply voltage.

CIRCUIT

The circuit consists of three sections, amplifier, voltage
comparator and power supply control as seen in Fig. 1.

The probe input is connected to the main circuits via R1,
which together with D1 and D2 protect the following stages
from excessive voltages. The amplifier itself is a.c. coupled
and the input is biased to half rail by R4. The first stage
serves as a buffer, which feeds a small power amplifier cir-
cuit providing drive for the earphone. The amplifier is
operated in Class B, with R9, D3 and R10 providing some
base bias. The feedback of this amplifier is taken right from
the output which heips cut down distortion, and at the same
time gives a variable gain control via VR7. C2 obviously acts
as a d.c. block for the output, which should ideally be a 600R
earphone, although R11 and R12 can be dropped to 68R to
drive lower impedances.

The voltage detector is based on a LM339 guad open
collector output comparator. A reference chain (R14, 15 and
16) gives the internally derived centre point used for the
probe voltage comparison. The top and bottom comparators
detect high and low probe voltages and drive the relevant
l.e.d.s directly. The centre two comparators are connected
identically to the outer comparators, so that when neither of
the outer two outputs are low (l.e.d. on) neither of the inner
outputs are low, thus TR3 switches on and the green 'Cen-
tre’ l.e.d. comes on. It is worth noting that it would have
been possible to design the circuit using only two com-
parators but this method was adopted because it was more
compact in.terms of pcb space. Since only one l.e.d. can be
on at one time a single current limit resistor was used from a
simple regulated 5 volt supply.

R13 is used to provide a half level bias to the comparators
when the probe is open circuit so that the green l.e.d. lights.

The supply control is very simple. D4 protects the probe
against reverse supply connection, and TR6 provides the
over voltage shutdown. Under normal circumstances D5 will
not conduct, hence TR4 will be off, TRS on, and thus TR6
will pass current to the circuit. If the input voltage exceeds
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33 volts D5 will conduct, removing base drive from TR6 by
means of TR4 and TR5, and the probe will shut-down. Ob-
viously the maximum safe supply is determined by the
breakdown voltage of TR6.

The supply required regulating to ensure that the l.e.d.s
were visible with low voltages but did not overload the com-
parator output stages with high supply voltages.

IN—' x

A

ouTY

Yy RAIL —d s
Symptom: A not centre (low)

Output high
Likely: Capacitor leaky

]

5 RAIL

Symptom: A not centre
Likely: Feedback resistor fauit

[ |

e

Symptom: Output d.c. level settles after switch on. Probe on
non-inverting input cures problem
Likely: Non-inverting input not biased to half supply

Fig. 2. Simple faults

RS
560k

Showing Probe interior construction

CONSTRUCTION

The prototype was built into a standard probe case. The
small size of this case means that most of the components
were mounted vertically, although the power supply control
parts were mounted flat allowing alternative potentiometers
to be mounted above them if required.

The prototype board was produced with an etch resist
pen, so it can be done, although a commercial board would
obviously ease things considerably. It is suggested that
whatever board is chosen it should be fitted into the case
before board assembly commences. Apart from taking care
to mount the vertical components so that no wires can touch
no constructional points need be noted. Fig. 4 shows the
suggested preform for the l.e.d. leads.

An enclosed skeleton potentiometer was used in the
prototype for VR7. Three holes were drilled in the case and
the preset glued down. Wires were then soldered onto the
pins protruding through the case inside.

TESTING

It is as well to test the unit before final assembly. Connect
a 15 volt supply to the unit and vary the probe voltage by
means of an external potentiometer. Check that the green
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mi ; TR1
BCI184L

U | ING148
PROBE , 'kS
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Cross section view of Audio Probe showing earphone
inserted

View of Probe top showing the three state l.e.d. voltage
monitor
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l.e.d. centres at 7-5 volts and that both the high and low
l.e.d.s come on correctly. Remove the potentiometer from
the probe and connect in a signal level audio source to check
the amplifier, adjusting the volume with VR7. Finally, slowly
increase the supply voltage to 36 volts. Ensure the l.e.d.s go
out when the supply exceeds some 33 volts, indicating that
the protection circuit functions. If it does not appear to func-
tion do not increase the supply above 36 volts or the i.c.s in
the probe will fail.

The board may be placed in the case and the top fitted.
The best way seems to be to insert the l.e.d.s into their holes
at the front of the lid and then press the rear of the lid into
place. It may be necessary to remove one or more of the
plastic pillars in the case which would otherwise foul against
the jack socket or one of the transistors.

IN USE

The probe should always be used with a signal being input
to the circuit under test. Firstly follow the signal using the
amplifier until the problem area is located. Most frequently
the output of the problem stage will have a d.c. offset pre-
sent, and this can be traced back to the input, or a faulty out-
put by means of the voltage level display. For example if the
input of an inverting amplifier is biased slightly below half
way and the output is high either the amplifier is suffering
from high leakage current or a d.c. blocking capacitor is at
fault.
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SEMICONDUCTOR

UPDATE

R.W.Coles

FEATURING MICRO/T-11 TDA 2009 TDA 2320A CDP1871

PDP11 ON A CHIP

The Digital Equipment Corporation, or
DEC to its friends, is probably the world's
number one supplier of minicomputers. 1|
am sure that most people will have at least
heard of their major products, namely the
PDP8, the PDP11 and the VAX range of
minicomputers which feature 12, 16 and
32 bit word lengths respectively. Of the
three families, the PDP11 is undoubtedly
the most popular with a model to suit the
majority of applications, from the tiny
PDP11-03 with twin fioppies to the
powerfui PDP11-70 with many megabytes
of hard disc storage.

The DEC PDP11 family with its common
instruction set and 16 bit bus has also in-
fluenced the microprocessor scene, since
many chip designers have used its architec-
ture as a model for their own more humble
offerings. The Motorala 6800, for example,
was an early attempt to put as many
PDP11 features as possible onto an 8 bit
NMOS chip. DEC themseives saw the ad-
vantages of an LS| implementation of their
popular family, and soon brought out the
LS! 11 multi-chip emulation which is used
in their low-end systems such as the
PDP11-03. The closest design engineers
could get to this chip set however, was to
purchase the DEC LS! 11/2 or the LS!
11/23 single board computers, since DEC
never released the chips for sale to third
parties.

With increasing competition from 16 bit
microprocessors such as the intel 8086
and the Motorala 68000, DEC realised that
there is a large and expanding market for
16 bit single chip processors for which the
LS!.11 boards cannot always compete, and
so they went back to the drawing board and
produced the -MICRO/T—11 single chip
PDP11 processor which looks much more
like a "“conventional”’ microprocessor than
their earlier attempts. Once again, the first
use of the T-11 is in a DEC single board
computer calied the SBC 11/21 which will
compete directly with the popular intel
SBCs for applications in real time control
and data processing, but this time they in-
tend to sell the chips too, and that is ex-
citing news.

Exciting, because for the first time it is
possible to build a customised system
which executes the full PDP11 instruction
set, exciting too, because the T-11 is a
“nice” processor with a lot of useful
features which are unavailable from the
competition. Perhaps most original is the
user option of either a 16 bit or an 8 bit
data bus; you tell the T-=11 which of these
you want via an external mode register dur-
ing reset. A 16 bit bus is faster of course,
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because one memory access gets you one
data or instruction word, but it does also
mean that the memory array has to be
arranged as a 16 bit x nK array so you may
need, for example, 2 x 2716 EPROMs in
parallel for your program memory. The 8 bit
option would allow you to use, say, a single
2732 EPROM to store the same instruc-
tions, but the chip would in this case carry
out two sequential reads to get a single
word and therefore it does take longer. The
8 bit mode saves chips and wire for smail

‘'systems while still providing the power of

the PDP 11 instruction set.

Another nice feature of the T—11 is an
on-chip dynamic memory address multi-
plexing and refresh scheme for the simplest
possible interface to 16 pin dynamic RAM
chips, although once again a user option of
static or dynamic memory support is pro-
vided. Add to this a comprehensive inter-
rupt scheme with four prioritised inputs
and 16 internally generated vectors, an in-
ternal clock generator which works up to
7-5MHz, easy interface to industry stan-
dard 8 bit peripheral chips, and the usuat
PDP11 feature of eight 16 bit general pur-
pose registers, and you can see why the
T-11 is likely to be a winnert

Despite its 16 bit operation and advan-
ced features, the T—11 fits in a standard 40
pin package and uses a single 5 volt

supply.

STEREO PAIR

Audio amplifier construction continues to
get simpler, thanks to advanced integrated
circuit technology. SGS ATES have recently
introduced a pair of devices which make
the assembly of a powerful stereo amplifier
system an almost trivial activity.

Their TDA 2009 dual power amplifier
device features two low distortion audio
amplifiers in a single eleven pin MUL-
TIWATT package. Each amplifier will
provide at least 10 watts of output at O-5%.
THD, and can supply output currents of up
to 3-5 amps. Relatively few externat com-
ponents are required and the TDA 2008
can be run from a single low voltage supply
rail. The diminutive MULTIWATT package
comes with a substantial heat sink tab and
a mercifully low thermal resistance of 3°C
per watt so that full power can be realised
with the use of a simple external heat sink.

With a super power amplifier like the
TDA 2009, you will probably also need a
high quality preamplifier, so SGS-ATES
have brought out the TDA 2320A to match.
This device lives in an 8 pin diddy-—d.i.p.
and yet contains a matched pair of low
noise preamplifiers for stereo audio ampli-
fication. Unlike its big brother, the TDA

2320A has a very low current consumption
of about 0-8 milliamps, and will work from
supply rails of 3 to 36 volts. Noise figures
are ‘low at about 1 microvolt r.m.s. and
there shouid be no complaints about the
THD of typicaily 0-03%. -

At this rate, it can’t be long before we
find a stereo amplifier with 50 watts per
channel taped to the front of Practical Elec-
tronics as a giveaway!

LOW KEY

For many microprocessor systems, a
keyboard is an essential companion. Con-
ventional QWERTY keyboards can be ob-
tained ready built and with an encoder buiit
in (at a pricel) but many systems need a
non-standard keyboard array. In this situa-
tion the designer can either wire up the
switch matrix to a couple of 8 bit parallel
ports and write a software routine to scan
the keyboard and encode the resuit, or he
can buy an LS{ keyboard encoder chip to do
the job for him. No problem so far, because
NMOS encoders are available from Intel
and others and these do an admirabie job.
But what if the system is battery powered
and uses a CMOS micro? The NMOS en-
coder will take more current than the rest of
the circuit put together, so untii recently it
was necessary to use a software solution or
to build up a special encoder from CMOS
logic chips.

One low power CMOS microprocessor
family to suffer from this shortcoming has
been the 1802 series from RCA, but not
any longer, because RCA have now in-
troduced the CDP 1871 which is a full-
house CMOS keyboard encoder drawing
only about 100 microamps at 5 volts. In-
side the 1871 are ali the counters and
scanning circuitry to interface to an array of
up to 53 ASC11 coded keys and up to 32
HEX coded keys, along with N-key lockout
logic and debounce circuitry. The 1871 can
be hooked directly on to the bus of most
microprocessors where it can be addressed
as either an 1/O device or as memory. Two
output fiags are provided to inform the
processor of the keyboard status. EFXA
goes high to indicate that data is available
and an additional flag, EFXB, is used to
signify that the key is still pressed after it
has been read. This last facility can be used
to provide the auto-repeat. function if re-
quired.

The 53 ASC11 key codes assume a con-
ventional keyboard matrix with SHIFT and
CONTROL keys, but the HEX keys generate
a binary pattern between 80H and 9FH
which can be used for arbitrary user defined
applications.
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CB Scanner

C.F.SHORTO and M. WARD

Micro Communications Equipment and Design Ltd.

THE concept of this CB Scanner design is to provide mic.
controlled channel change and full 40 channel scan
facilities. This enables a transceiver to have the following ad-
vantages:
1) The ability to change channel from the mic. which
most motorists will find much safer than reaching
across to the rig and in doing so probably obscuring the
channel display anyway.
2) The disabled can sit back at home with the mic. on
their lap and use the light touch of the channel buttons
to change channels which is so much easier than
reaching out and twisting the channel switch, this, will
be quite an advantage to people who suffer with
arthritis and rheumatism.

The design, as given here, fits Uniden, Audioline and
Realistic types of CB transceivers although practically all CB
transceivers produced to CB 27/81 specifications can be fit-
ted with this unit, although slight modifications will be
necessary.

A list of CB transceivers which can be fitted with the
Scanner are detailed in Table 1. The prototype unit was
designed with future modification for other CB transceivers

Harvard Max Com Apolio 16
Rotel Midland 2001/3001/4001
Yorks Harrier CB & CBX
Amstrad Fidelity

Radiomobile

Cybernet 2000/3000

TABLE 1

in mind, however, it was felt that the Uniden 200 is probably
the best CB transceiver on the market at this time, by virtue
of its ability to withstand strong signals from adjacent chan-
nejs (bleed over and de-sensing) although this is possibly
because Uniden carried a proven design from previous a.m.
transceivers with minor modifications, the similarity bet-
ween the a.m. Cobra 19 G.T.L. and the Uniden 100 both in
looks and circuitry bears this out, whereas many manufac-
turers started from scratch.

Audioline and Realistic use the Uniden chassis and are,
therefore, effectively covered by this article.

The full 40 channel squelch controlled pause scan facility
provided by the Scanner enables the operator to monitor the
entire CB bands, a single press of the scan button will set the
unit in motion automatically checking each channel in suc-
cession and when it finds a signal strong enough to open the
squelch, it will pause for 5 seconds or until the signal ceases
whichever happens first. If the operator wishes to stop on a
channel, at which the Scanner had paused, or to stop scann-
ing.and use the manual control, a further press of the scan
button or a single press of the mic. button is required, the
Scanner will ‘single step the channels up or down by
repeatedly pressing the up or down buttons, however, if you
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push and hold the up or down buttons the Scanner will
automatically step-through the channels in that direction un-
til the button is released, this enables fast channel change
when a large amount of channels are to be bridged.

The 40 channel scan can be implemented without the use
of the special microphone by simply. wiring to a panel switch
so that when switching to scan control the Scanner starts
automatically and can be stopped by a single push of the
mic. button.

CIRCUIT DESCRIPTION

The circuit diagram of the CB Scanner; is shown in Fig. 1.
In order to produce a count from 1 to 40 a trick used by CB
PLL chip manufacturers has been adopted, IC6 and 8 are
BCD/binary up/down counters which actually count from O
to 39 however, the code for O is converted into that of 40 by
IC10 which adds the missing bit to make the zero appear as
4 in the most significant digit. IC7 and 9 are BCD to seven
segment decoder/drivers, these i.c.s convert to output codes
of the counters to drive the channel display of the CB
transceiver, in the case of the Uniden chassis the PLL chip
derives its channel selection code from the display drive
lines and, therefore, interfaces readily with this circuit, most
other makes of CB transceivers use a six bit BCD code with
channel 40 represented by zero to derive their channel infor-
mation, these can therefore be driven directly from the coun-
ter outputs.

It was thought reasonable that the transceivers, when un-
der control from the Scanner, should be made to power up
on the calling channel (14), the parallel load data inputs are
therefore hard wired with the code for channel 14, when
power is initially applied, C13 will charge through R14, but
due to the delay in doing so a short positive pulse is applied
to the parallel load input, thereby latching 14 into the coun-

Bakaial L |
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Fig. 1. Circuit diagram of the Scanner

ters from power up and then returning control of the coun-
ters to the clock inputs.

The two up and down buttons are gated together and fed
through a short delay circuit formed by C6 and R6 and
coupled via C7 and D2 to the clock inputs of the counters. If
either up or down buttons are pressed a single pulse is
placed on both counters, the terminal count (TC) output of
IC8 will only enable IC6 to clock at the appropriate times.
The up/down inputs of the counters normally reset in the up
condition, however, if the down button is pressed the coun-
ters are put in the down mode until this button is released. If
either the up or down buttons are held pressed for more than
half a second C5 will charge through R7 and provide a logic
1 to the input of a NOR gate this, via a second NOR gate,
will enable the clock oscillator formed by the IC4 to
repeatedly clock the counters in the direction designated by
the up/down buttons.

Two cross coupled NOR gates are used to form a simple
latch, C4 ensures this latch powers up in the reset mode, if
the scan button is momentarily pressed, the latch will be set
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(start scan). To reset the latch (stop scan) you may either
press the mic. button which will pulse the reset input of the
latch or press and hold the.scan button, initially this will at-
tempt to set the latch, however, this will have no effect as it
is already set, then C2 will charge via R2 and will reset the
latch via R1.

The latch when set will enable the clock oscillator IC4
which will clock the counters through all 40 channels in suc-
cession, also IC5 which is a 5 second delay circuit is enabled
and when the squelch of the CB transceiver is opened by a
signal, this delay circuit is triggered which holds the clock
oscillator for 5 seconds or unti! the signal ceases whichever
happens first. The Scanner is powered by a 5 volt supply via
the regulator IC1.

CONSTRUCTION

The Scanner has been designed to fit into most CB
transceivers, in order to do this it was necessary to design a
double sided, through hole plated printed circuit board, the
track patterns for which are shown in Figs. 2, and 3 with the
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When assembling the components onto the p.c.b..the
resistors and diodes shouldbe fittéd first folowed by the i.c.
sockets (if used) and then the capacitors and finally the
regulator i.c. as it is the largest component. This order of
assembly is not critical but fit the lowest height components
first to enable the board to be turned over whilst soldering.
One or two resistors will need to be-stood on end and they
should be left until {ater.

If i.c. sockets are not used the i.c.s should be inserted last,
especially the 5 CMOS i.c.s which are to some extent static
conscious and the normal precautions should be taken. If i.c.
sockets are used the i.c.s can be left out until the board is
finally wired into the transceiver and ready for testing.
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s des e Q60 000"
QQ INSTRUCTIONS TO MODIFY YAESU-MIC YM = 35
; d TO WORK WITH SCANNING UNIT

L}

e o
;;‘ii ece2 PE ““ ‘IIJ To modify a YM = 35 microphone, first undo the 3 screws

at the back of the mic. to allow access. Then carefuly lift out
the push to talk switch and prise the white plastic piece that
—-l covers the mic. insert and the 3 push button switches (the
white plastic will be tight as it is glued in one spot). Once
r this is removed follow the instructions in Fig. 5
If it is required to implement the use of the Scanner
without the microphone control C3 should be omitted from
the p.c.b. and the switching instructions shown in Fig. 6
should be implemented. When the button wired for scan
? B selection is pressed the Scanner will auto start and pause
under the control of the squelch as usual if it is required to
» stop on a channel currently being monitored by the Scanner
a short press of the microphone switch will achieve this.

-l
; ) [ COMPONENTS . . .

_J Resistors

Fig. 2. P.c.b. design (underside)"

Fig. 3. P.c.b. design (component side) R1, R3, R4, R5, R6,R8, R11,R12,
53 R14,R15 10k (10 off)
1 R2 68k
. R7 220k
! RS 56k
@ R10 1k
| R13 100k
All resistors $W 10% carbon
17 @ SQUELCH ‘
@___::—-J m”,: Capacitors
©_ <t C1,C3,C4,C8,C7,C8,C10,C11,
T W c13 100n (9 off)
- C2,(¢5,C9,C14,C15,C16,C17 2u2 (7 off) tant. bead
B A AL S NE S
- Semiconductors
€ Y T D1-D17 1N4148 (17 of)
eamsncemn AARANAALS IC1 7805
a iIC2,IC3 4001 (2 off}
['Tficlo- 2P UIC:' e v% 1C4.1C5 555 (2 off)
o f RIS I1C6, IC8 4029 (2 off)
® P99999¢9 IC7,1C9 741847 (2 off)

11—l

EDCBAGEF A complete kit of parts for the Scanner is available from
Fig. 4. Component layout - Micro Communications Equipment and Design Ltd., 5 St.
component layout shown in Fig. 4. No mounting holes have Patricks Avenue, Weymouth, Dorset DT4 9EQ. Tel. 03057

71355. (Price £12.00 plus 50p p.&p. plus V.A.T.) The p.c.b.

i i le space for the con-
bieeh (arovided althiou@lythigteRiSNgmplo ign is available separately {price £4.00 plus 50p p.&p. plus

structor to include them if required, however, it is often dif- VAT)

ficult to find suitable mounting positions inside transceivers A -SI..Iitable s~ (YI35) is audllgale"s amISAI
and the prototype was mounted between two pieces of % in. Midlands Communications Ltd., SM House, Osborne Road,
thick foam rubber which provided support, insulation and Totton, Southampton.

some degree of shock resistance. .

y
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BN LINK

SMALL W

SMALL BN

(1} REMOVE BROWN WIRE AND LINK AWIRE FROM THIS PIN 3 TO PIN 5

[ ]
STE I DIAGRAM SHOWS ORIGI NAL SWITCH CONNECTIONS

(3} REMOVE THE 2 WHITE LEADS (LARGE AND SMALL} AND CONNECT AS SHOWN IN
DIAGRAM BELOW. ALSO CONNECT BROWN WIRE , REMOVED IN STEP (1), TO NEW
POSITION SHOWN IN DIAGRAM BELOW.

w.
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S.WA\ [ ] L ] [ ]
% ./ 4.
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YAESU MIC YM-35
MIC WHEN MODIFIED SHOULD HAVE WIRES AS ABOVE
TO MODIFY MC AS BOUGHT FOLLOW THE FOLLOWING INSTRUCTIONS .
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Fig. 5. Instructions to modify Yaesu mic.
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FITTING INSTRUCTIONS

To fit the Scanner into Uniden type transceivers it is
necessary to electrically isolate the channel switch contacts
from the display and PLL chip inputs, to achieve. this cut all
the tracks leading to the switch display drive contacts ensur-
ing that both display current limiting resistors and PLL chip
inputs remain connected together. The pin connections of
the channel switch are shown in Fig. 7, the letters refer to
the segments of the displays, capitals being the most signifi-
cant digit (MSD) and the lower case letters being the least
significant digit (LSD). The three letters shown in brackets
are segments of the.least significant digit display, however
when unmodified they only drive the display and. the
equivalent un-bracketed letters drive the PLL chip inputs.
The difference between the two ‘a’ and ‘d’ contacts is that
the top and bottom segments (wrap round) are displayed
with 6s and 9s by the bracketed pins but the PLL chip will
not decode this, the other contacts produce the same output
with the exception of the wrap round on the 6s and 9s.

Q-+5V ONMICRO SCAN PCB.

L
Lo
TO SCAN I/P
I | ON MICRO SCAN PCB.
PUSH FOR|
SCAN H -
I"I_i o S18

= TO CH. SWITCH
& MICRO SCAN RCB,

%/A
PPl ®D.P.C.O. eg. UNIDENS TONE SWITCH

Fig. 6. Scan circuit without mic. control

Ca

£
o
'\<@

E =] t—-B

Nx,

<¢>/ g - ;\\ \b
5 E;, D fal

Fig. 7. Channel switch pin connections

These are now used for both display and PLL chip drive
because the 74LS47 decoder drivers also omit the wrap
round (although provided wrap round was never used on
early Cobra/President type transceivers). The ‘e’ is a com-
plete duplicate of its counter-part and may be disregarded
thereby simplifying changeover from channel switch to
Scanner control. The three display segments isolated from
the bracketed letters are connected to their counterparts but
on the PLL input side of the track cuts. Thirteen diodes are
now required to bridge the tracks cuts, the cathodes of
which are connected to the channel switch side.

One of the track cuts may be implemented by moving a
wire link and replacing it with a diode, Figs. 8 and 9 clearly
shows where cut tracks should be made and diodes fitted,
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Fig. 8. Track cuts

J A AND'C’ANDFIT A DIODE ON
OTHER SIDE.
ANODE TO'A". CATHODE TOT'

Fig. 9. Diode connections

PPy J
L\—j REMOVE THE WIRE LINK BETWEEN

SQUELCH O/P

A

Fig. 11a. Squelch connections

TR17

Fig. 11b. PTT connections. Fig. 11a and b show the
necessary connections to a Uniden 200 rig from the
Scanner. For other types of rigs not listed in Table 1
see the Advice note opposite.
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TO SCANNER
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Fig. 10. Display connections

leads are run from the appropriate connections on the Scan-
ner p.c.b. to the anode side of each diode thereby enabling
the decoder driver i.c.s of the Scanner to drive both the dis-
play and the PLL chip. You can see from Fig. 10 which diode
connects to which display segment.

As can be seen in Fig. 9 the four common connections of
the channel switch are isolated from the main p.c.b. connec-
tion, this enables them to be switched to ground via an ap-
propriate changeover switch when selecting between chan-
nel switch and Scanner control. The wiring of which is
shown in Fig. 10 this also shows a connection to the
Scanner to disable the outputs of the decoder drivers when
in channel switch mode.

All that now remains is to connect the PTT Input, the
squelch and the microphone buttons.

The connections for the squelch and PTT (Uniden 200)
are shown in Figs. 11a and b.

To connect the microphone buttons to the Scanner you
must run wires from the connections labelled ‘up’, ‘'down’
and ‘scan’ to the appropriate pins on the mike socket and a
+5V feed to the common of the buttons also on the mic.
socket, details shown in Fig. 5.

ADVICE SERVICE

If you are unsure about the Scanner connections to your
particular rig, then send a photostat copy of the circuit
diagram together with a stamped addressed envelope to
Micro Communications Equipment and Design Ltd., 5 St.
Patricks Avenue, Weymouth, Dorgset DT4 9EQ. The ap-
propriate connections will be marked on the diagram and
returned.
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Kit includes tape transport mechanism, ready punched and
back printed quality circuit board and all electronic parts.
rdware, top

i.e. semiconductors, resistors, capacitors,

cover, printed scale and mains transformer
You only supply solder and hook-up wire.
Self assembly simulated wood cabinet — only

£4.50 + £1.50 p+p.

Featured in April issue of P.E. Reprint 50p. Free with kit.

ELECTRONICS ONLY!

Ideal for updating your existing cass-
ette. Includes pcb diagram, all semi-

£18-95

+ £2.75 p&p.

conductors, IC’s, Capacitors, resistors. +£1.40p&p

STEREO AMPLIFIER KIT

« Featuring latest SGSJATES TDA 2006 10 watt output
1C’s with in-built thermal and short cirsuit protection.
« Mullard stereo preamplifier module. « Attractive
black vinyl finish cabinet, 9"'x8%"x 3% (approx).

+ 10410 stereo converts to @ 20 watt disco amplifier.

To complete you just supply connecting wire
and solder. Features include din input gock:
ets for ceramic cartridge, microphone, tape
or tuner. Outputs — tape, speakers and head-
phones. By the press of a button it transforms
into a 20 watt mono disco amplifier with
twin deck mixing. The kit incorporates a
Multard LP1183 pre-amp module, plos pow-
er amp assembly kit and mains power supply.
Also features slider controls, push button
switches, fascia, knobs and contrasting case.
Instructions 50p — supplied free with kit,

216.50 +£2.90 p&p.

SPECIFICATIONS: Suitable for 4 10 8 ohm
speakers, Frequency response: 40Hz - 20KHz,
Input sensitivity: P.U., 150mv, Aux. 200mV,
Mic. 1.5mV. Tone controls: Bass + 12dB @
60Hz, Treble +12dB @ 10KHz Distortion:

0.1% typ. @ 8W. Mains supply: 220 -250v 50Hz.

8" SPEAKER KIT— Two 8’ twin cone domes

P.E. STEREO

-] CASSETTE
RECORDER KIT

® NOISE REDL
® AUTO STOP

N SYSTEM
® TAPE COUNTER

® SWITCHABLE E.Q
® INDEPENDENT LEVEL CONTROLS
® TWIN V.U. METER
® WOW & FLUTTER 0.1
® RECORD PLAYBACK I.C. WITH
ELECTRONIC SWITCHING
® FULLY VARIABLE RECORDING BIAS FGR

ACCURATE MATCHING OF AL

is easy to build 3 band stereo
AM/FM tuner kitis designed incon-
junction with P.E. {July 81 issue),
For ease of construction and align-
ment it incorporates three Mullard
modules and an |.C. IF System.
FEATURES: VHF, MW, LW bands,
interstation muting and AFC on VHF.
Tuning meter. Two back printed pcb's.
Ready made chassis and scale, Aerial: AM
ferrite rod, FM — 76 or 300 ohms, Stabilised

power supply with ‘C’ core mains transformer,

All components supplied are to P.E. strict

specification. Front scale size: 10%"x 2% "app.

Complete with diagram and instructions.
Self assembly simulated wood cabinet sieeve
t0 suit tuner only, Finish size: 11% "% 8%"

APES

+ £2.50
£17'95 p&p.
SPECIAL OFFER! TUNER KIT PLUS:
« Matching 1.C. 10 watt per channel Power
amp kit, « Mullard LP1183 built pre-amp,
suitable for ceramic pickup and aux. inputs.
» Matching power supply kit with trans-

tic speakers, £4.75 a stereo pair plus £1.70 p&p. former. « Matching set of 4 slider controls

x 3%". £3.50 Plus £1.50 p&p. for bass, treble + vols. £21.95 + £3.80 p&p.

Reprint 50p - FREE with kit.

HIGH POWER
MODULE

SPECIFICATIONS. Max output power: 125w rms,
Operating voltage {DC): 50-80max. Loads: 4 - 16
ohms. Frequency response measured @ 100 watts:
25Hz - 20K Hz. Sensitivity for 100 watts: 400mV @
47K. Typical T.H.D. @ 50 watts: 4 ohms: 1%.
Dimensions: 205 x 90 and 190 x 36 mm.

All mail to: 21B HIGH STREET, ACTON, W3 6NG,
Note: Goods despatched to U.K. postal addresses
only. All items subject to availability. Prices correct
at 30/6/82 and subject to change without notice.
Please allow 7 working days from receipt of order
for despatch. RTVC Limited reserve the right to
update their products without notice. Send S. A E.
for full list of products.

Telephone or mail orders by ACCESS ars

ALL CALLERS TO: 323 Edgware Rd, London W2,
Tet: 01-723 8432. 9.30 - 5.30, closed ail day Thurs.
ALL PRICES INCLUDE VAT AT 15%.

R||THV

e
KIT £1o 50 BUILT: £14 25

+£1.15 p&p +£1.15 p&p.

IV W, {123 MAIL ORDER
aMus:caI SPECIALISTS

FRE

NEW - NEW-NEW

GCT 1000P THE 1000 VOIGE
DIGITALISED POLYPHONIC
SYNTH from Casiotone

Casiotone

- LECTRONIC HEYROARDS wm—

accessaries £6 5

werlh n [

T MODEL(TICK) | FREEACC VALUE ~ACCESSORIES (TiCK)
Vi 3% [ es8s Song Book (6 Titles) ea. 01 g
vi-10 3 295 | CS-HStnd (CTModelsi  30.00 |
VL5 s 1080 | | VPEVolPed(CT Modeltss _ 25.00 | |
MT-31 7.95 SPE Sus_Ped (CT Models) __ 6.50
MT-30 | 1285 | | HC-3Wardcase(CT-202] _ 42.00 | |
r CT-101 3000 [HC-2 Hardcase (CT-101-403) 44. OO
= CT1-202 3650 | | HCHardcase(CT-601-701)  TBA_
absu rd I Iow rlce £ 3 2 s CT-403 36.50 PC-2 Hardcase (MT-31-40)  9.95_
al - CT-601 | 5500 AD-4160 AdapiortVL-1) 500 | |
WIth£h FRE accessorles €1-701 | es00 AD-1E Adaptor (MT-31-40) _ 5.00 h
CT-1000  326.00 I a000 Prelude Chord Computer  19.95
PLEASE SEND ME THE KEYBOARDS TICKED. VALUE £

Features

PLUS MY CHOICE OF FREE ACCESSORIES TICKED. VALUE € ... —

* 1000 0 - : oard TOTAL REMITTANCE ENCLOSED. VALUE €.t oo
L Nices o) s oc(aAve (e ar 1 wish to pay by enclosed (please tick)

* Polyphonic Real time Sequencer o o 0 . o

* Praset and programmable * Pitch Transposer Cheque P.0. M.O. Cash {Registered|
arpeggios t wish to pay by Access Card. My Access Card Number is:

This advanced technology synthesiser from Casiotone is without doubt the
keyboard bargain of the year and has been eagerly awaited by everyone. it
has ten superb basic voices plus selectable envelope, footage and modulation
giving 10 x 10 x 10 sound variations numbered 0 — 9993

0 1 O N0 s 0 s

SIGNATURE

ADDRESS

Up 10 ten sounds can be stored in a non-voiatile memory ready for instant selec-
tion while playing. The five octave sight note polyphonic keyboard can be
split into two separate sections each with a different voice. A sixteen step
preset arpeggio is available in addition to programmable arpeggios with a 127
steps which can also function as a real time sequencer.

TEL. NO. PE

Cut out your order form and send (no postage required) to.

Micro Musical Limited
FREE POST
37 WOOD LANE, SHILTON, COVENTRY, CV798BR
TELEPHONE:0203 - 616760

Pitch is displayed digitally and a wide range pitch control, allows transposition
over 1% octaves, There is sustain and vibrato facilities plus an integrat ampli-
fier fspeaker and line output and phone sockets,

Dimensions 117 x 916 x 363 mm {4% x 36 x 14%inches) Weight 10kgs
(221bs).
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Appearing every two months, Micro-Bus presents ideas, applications, and programs for the most popular
microprocessors; ones that you are unlikely to find in the manufacturers’ data. The most original ideas often
come from readers working on their own systems; payment will be made for any contribution featured.

HIS month’s Micro-Bus looks at the

sound facilities provided by the BBC
Microcomputer, and shows how they can be
used for electronic music synthesis. Among
this month’s other topics is the circuit for an
analogue interface for the ZX81.

BBC MICRO SOUND

The BBC Microcomputer provides three
tone channels, and a fourth channel which can
be used for noise or pulsewaves. The four
channels are summed and can be played
simultaneously through an internal
loudspeaker. Each channel can be set to one
of 16 amplitudes, and the tone channels can be
set Lo frequencies spanning about five octaves,
in steps of a quarter of semitone (where 12
semitones is one octave). Furthermore, pitch
and amplitude envelopes can be set up and
specified for every sound played, providing
effects such as tremolo and vibrato, and
allowing an approximation to different
musical instruments to be achieved.

The programmer is provided with access to
the sound system from BASIC by means of
two statements, SOUND and ENVELOPE,
each of which takes a number of parameters
to control the characteristics of the sounds
produced. It would obviously be undesirable
for the SOUND statement to hold up further
execution of a program while a note of, say, a
second’s duration was played. The sound
system on the BBC Micro therefore has a
system of queues; rather than actually
sounding a note, the SOUND command
places the parameters for that note into a
queue. Up to four notes can be queued on
each sound channel before program execution
is suspended, and various options in the
SOUND statement allow several notes to be
queued separately on the different channels,
but sounded together as a single chord.

The ENVELOPE statement allows up to
four envelopes to be set up, for use by
subsequent SOUND statements. Six of the
parameters, PS1-3 and NS1-3, provide three
stages of variation in the frequency of the note
chosen in the SOUND statement to give ef-
fects such as tremolo, and the change in pitch
of a plucked string. The remaining parameters
control the ADSR (attack, decay, sustain,
release) amplitude envelope of the sound.

The parameters of the SOUND and EN-
VELOPE statements are summarised in the
diagrams of Fig. 1, and the use of these state-
ments is illustrated in the following two music
programs.
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Four-digit hex control code; digits have following effects:
C = to 3. Channel number
Fig, 1(3)' The BBC F = 1 Flush this channel's queue; sounds immediately.
& =
Mlcrocomputer's W= 0 to 3. Wait for 0 to 3 more channels to receive notes

SOUND statement en- with same W, and then play them simultameously
Normal operation

ters the parameters of a Dummy sound to allow previous note's release phase
sound into one of the to be heard. Only duration parameter effective.

]

~d.
0
1
0 Queue sound.
0
0
1

four sound queues

0 to -15: Amplitude of sound; -15 is maximum
1 to 4: Envelope number used for sound

Channels 1 to 3 - tones:

Pitch 0 to 255 in quarter-semitones starting at
A below middle-C (440 Hz)

Channel 0 - Noise or pulsewaves:

Values 0, 1, and 2 give pulsewaves with relative
periocds of 4, 2, and 1 respectively, and 3 gives
a period set by channel 1 pitch. Add 4 for noise

Duration of sound 1 to 254 twentieths of
a second (does not include release phase)

SOUND &DWFC,AMP, PITCH, DURATION

kEnvelope number 1 to 4 ]

Step duration 1 to 127 in hundredths of a second.
Add 128 to use pitch envelope once; otherwise repeats

Fig. 1(b). The EN-
VELOPE statement

sets u A Pitch Steps -128 to +127, in quarter semitones, per
p pitch and time S for each of the 3 phases of the pitch envelope

amplitude envelopes
for sounds

Number of Steps 0 to 255 in each phase of
the pitch envelope

Attack Rate 1 to 127
Amplitude increase per time S
until level PL reached

Decay Rate -127 to +127
Amplitude change per time S
until level SL reached

Sustain Rate 0 to -128
Amplitude decrease per time S
until SOUND duration completed

Release Rate 0 to -128
Amplitude decrease per time
S. Will be terminated if
another sound is gqueued

Peak Level 0 to 126]

Sustain Level
0 to 126

b¥S

ENVELOPE N, S,PS1,PS2,PS3,NS1,NS2,NS3,AR,DR, SR,RR,PL,SL
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0 REM PIANO
10 ONERRORGOTO100
20 *FX11
30 CHe=1
40 ENVELOPEL, 4, 1,-1,1,1,1‘1, 120,0,-1,-1,120,120
50 A$="1Q2W3ER5T6YUSIJ00PE" [\ _"
60 REPEAT
70 AR=INSTR{AS,GET$)
80 IFAY CH$=CHIMOD3+1:SOUNDCHS{16,1,h9%4,5
90 UNTILO
100 *Fx12

Fig. 2. Program turns the BBC Micro
into an electric piano

0 REM COMPOSER

1 ENVELOPE}1,},0,0,0,1,1,1, 126,-3,-3,-3,100,60
2 ENVELOPE2,1,0,0,0,1,1,1, 126,-5,-5,-5,100,60
3 ENVELOPE3,},0,0,0,1,1,1, 126,-1,-1,-1,126,60
20 INPUT"DELAY",D%:DURR=S

30 CH8$=0:I%=0:INC%=-1:K%=0:REPEAT

35 IFI%>8:INC8=-INC%

36 IFI%<1l:INCY=-INC%:K¥m(K%+7)MOD12

37 I%=I%+INC?

40 ON(ISMOD4+1)GOTO50,60,70,80

50 P$=12*(I1%DIV4)}:GOTO90

60 P¥=3+412*(1%DIV4):GOTO90

70 PR=7+12*(I8DIV4):GOTO90

80 P$=10+12*(I%DIV4):GOTO90

90 P¥=PR+(INC3+1}/2%7

95 CH¥=(CH3+1)MOD2

99 IFI&=1:SOUND&l13,3,Ke*4+(RND(2)-1)*48,2

100 SOUND&ll+CH%,1, (P3+4KS)*4,DURY

101 IFCH%=1:SOUND&10,2,I%/2M0D3+4,10

110 NOW=TIME:REPEATUNTILTIME-NOW>D%

160 UNTILO:END

Fig. 3. Program composes music on a
BBC Micro

MICRO KEYBOARD

The surprisingly short program shown in
Fig. 2 turns the BBC Microcomputer into an
electronic keyboard instrument, which allows
chords of up to three notes to be played. It
was contributed by Tim Dobson of
Warrington, and it uses the top two lines of
the keyboard as a piano keyboard, as follows:

The top numeric row gives the black notes,
and the row “QWERTY” gives the white
notes, with “R” as middle-C. The program
works by first specifying an envelope for the
SOUND statement (line 40) with slight
tremolo, a sharp attack phase, a flat decay
phase, and slowly decaying sustain and release
phases to give a piano-like sound. It then reads

a key, using GETS$, and looks up the key in a
string containing all the valid keys of the
keyboard, AS, using the INSTR function.
This sets A% to the position of the key in the
string, or 0 if the key is not found. If A% is
non-zero it is used to sound a note on the next
sound channel (line 80). The channel number,
CH%, is cycled through the tone channel
numbers 1, 2, and 3. The SOUND statement’s
first parameter sets F=1 to sound each note
immediately.

The *FX11 call is used to turn off keyboard
auto-repeat, which would otherwise cause
strange effects if a key were held down. The
ON ERROR statement, line 10, allows you to
exit from the program by typing ESC, and the
*FX 12 then turns auto-repeat back on.

MUSIC COMPOSER

The second of the two music programs for
the BBC Microcomputer actually composes
music, according to a set of simple rules, to
produce a tune with three parts and percus-
sion.

The program shown in Fig. 3 begins by
setting up the three envelopes used by the
subsequent SOUND commands. All three en-
velopes have a flat pitch envelope, sharp at-
tacks, and different decay rates in the decay,
sustain, and release phases. The program next
prompts for the “DELAY?”, which determines

the speed of the tune; values of about 5 to 10°

give the best results. The SOUND statements
in lines 99 and 100 control the tones in the
tune, and the one in line 101 gives percussive
sounds using channel 0, the noise channel.

Many varied and interesting effects can be
produced by varying the parameters in the
program, but the program goes only a little
way in illustrating the possibilities for music
composition by computer.

ZX81 A/D INTERFACE

The addition of an analogue interface to a
computer enables it to be used as a chart

recorder, a slow oscilloscope, or in real-time
control and data-logging applications. The
following analogue-to-digital interface for the
ZX81 uses the Ferranti ZN427 in conjunction
with a CMOS analogue decoder to give 8
analogue input channels which can be read by
programs. The design was submitted by D. L.
Brownlee of Hatfield, and is based on a circuit
for the UK101 published in the July 1981
Practical Electronics. What follows is based
on his description.

CIRCUIT OPERATION

“In use, one of the eight inputs is first selec-
ted by executing: POKE 11000,N where N is
the channel number, 0 to 7. Then the chosen
input can be read by:

PRINT PEEK 11000 with readings between 0
and 255 corresponding to voltages between 0
and 5V.

“The circuit, shown in Fig. 4, comprises 7
i.cs and a few ancillary components. The
74LS04 inverters and 74LS30 gate decode a
block of 256 bytes containing the address with
the convenient round number 11000. The
remaining inverter, in conjunction with DI,
disables the ROM when this addressed block
is active. The A/D inverter chip’s clock is
derived. by dividing down the ZX81’s 3-2
MHz clock, using a 74SL93, to approximately
400kHz.

“On writing to the circuit, using a BASIC
POKE statement, the lower four data lines are
latched into a 74LS75 latch, and these are in
turn decoded by a 4051 CMOS analogue
switch to select one of 8 input channels. At the
same time a latch, formed out of the two
remaining NOR gates, is triggered to give a
start-conversion pulse to the ZN427; the latch
is reset by a pulse from the 74LS93 clock
divider.

“On reading the A/D converter, with a
PEEK instruction, the latch of the A/D con-
verter is enabled by the RD signal to place the

(" 320 gl
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A3 E
AN 2
A9 £
AVl 1 2 5
74LS30
7x81 == ‘4
CONNECTOR T A
&
A1° 5 6 3
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746L504
ROM CS 44
ING148
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Fig. 4. Analogue intertace for the ZX81 provides 8 analogue inputs

Practical Electronics September 1982

”

+5v
1. kT
2 1 2
“dOING2T RS = L] 7ises
2 3 <: %390 lm
1 10
Do-7 v
3 $ 7
3 gl
%1502 : ¥ B3WQ
+5V ;
® i k2 g < 150k "
w ¥V REF
-9V
7
. 3 16
[ < 3 S
5 = g
g )e 9 74LST5 'r‘" 4051 = 1
15 2
12
V J ANALOGUE
N L 16 7 " . 4 L IN;H
o 4 . . 5 CHANNELS
T ) 10 3 ) 6
9 6 7
’ J
COM.

43



digital value of the last analogue input onto
the data bus.

“The A/D converter and analogue switch
both require a negative supply rail, not
available from the ZX81. As the current con-
sumption is small this can conveniently be ob-
tained from a 9V battery.”

If only one input channel is required, the
circuit can be simplified by omitting the 4051
and 74LS75i.c.s.

HAWK & SPARROW GAME

In the following game for the ZX81 you
control a hawk chasing a sparrow, which tries
to reach the safety of the right-hand side of the
screen. The program, shown in Fig. 5, was
devised by J. W. H. King of York.

On pressing “RUN N/L” the screen shows
a horizintal line, representing the ground, a
symbol representing the hawk near the top
left-hand corner of the screen, and lower down
to its right a smaller symbol representing the
Sparrow.

To move the hawk, key any number
followed by N/L. The hawk will then move to
the right by that number of spaces, and may
also move up or down. Meanwhile the
sparrow also moves to the right, but by a ran-
dom number of positions, and up or down. To
catch the sparrow you must move the hawk
next to it, and both will fall to the ground with
the message “CAUGHT”  displayed. If,
however, the sparrow manages to reach the
right-hand side of the screen the message
“SAFE” will be displayed, and the number of
moves taken is indicated in the top left-hand
corner. To restart the game type “0 N/L”.

ZX81 ART

The foliowing program, for a ZX81 with
16K of RAM, will allow you to design pic-
tures on the computer screen and print them
out on the ZX printer. Ten different pictures
may also be stored in memory, and then saved
to tape. The program was devised by D. War-
dle of Norfolk, and a picture of his house
produced by the program is shown in Fig. 6.

PROGRAM OPERATION

To use the program press RUN, enter any
ZX81 character followed by NEWLINE, and
the selected character will appear flashing on

cLS
S PRINT AT_1,13; “HAWK"
1@ FOR L=@ TO' 30

1S PRINT AT 20.L;CHRS 3
20 NEXT L

25 LET A=19

TADOOPRE
IS

n

]

7
TMoOOX0 0O

i)
b )
H
b4
3
Do
=1

B, CHRS 2;C
2, CHRS 132 H $

1290 IF B=0 THEN GOTO 24S
125 IF B-@=1 OR -1 THEN GOTO 24

132 LET A=INT (RND#4) +16
14® LET B=B+INT (RND#S)
150 LET P=§NT (RND #3) +14

‘ T
165 IF B»>=30 THEN GOTO 210
LET 0=0+R
LET X=X+1
PRINT RT £,0; "
PRINT E,F;!
PRINT RT 3,4;X
0 so

B
BRINT AT 12,13; “SAFE"

GOTO 290

IF A-P>=1 THEN GOTO 13@

IF A-P>=2 THEN GOTO 13@
PRINT AT R,B;" =

RINT AT P.O;" =

272 PRINT AT 16,B;CHRS 136;CHR%
12,12; “CAUGHT "

Ut S
3v2 IF $S=0 THEN GOTO 4

-
[
e
v
]
H
2
D
~H

Fig. 5. ZX81 Hawk and Sparrow game

the screen, indicating that the program is in
“Drawing Mode”. To move the character
type:

1 or 2 for horizontal movement,

3 or 4 for vertical movement,

and 3, 6, 7, or 8 for diagonal movement.

To change the drawing character press “9”,
type the new character, followed by
NEWLINE, and the new character will ap-
pear at the last drawing position on the screen.
To erase previously drawn characters enter a
SPACE or null character, or to clear the
screen completely press “C”.

To save a picture in memory, press “A”
when the program is in drawing mode; this
will take about 40 seconds. The pictures are
numbered in the order in which they are
saved. To recall a previously saved picture
press “B” followed by the picture number
(1 to 10), and to return to drawing mode
press “0”.

When the program is waiting for a new
drawing character, typing the function “PI”
will reset the drawing counter; the next picture

W

[

J
ZODWDRD
[ AR Y |

CO NP~

' THEN GOTO_70
S " THEN GOTO 4E8
="" THEN PRINT AT
;

* THEN GOTO 8@

*“ THEN LET D=1
THEN LET D=-1

At THMEW LEY D=1
"2+ THEN LET D==
2

282 IF RABS 22 THEN LET RA=28
289 IF ABS B»3@ THEN LET B=30
300 PRI AT A,B;VUs

310 GOTO 1oe

320 FRAS

330 LET N=N+1

340 FOR I=0 TO 21

3S®@ FOR J=1 TO 32

360 LET S$Hi(N,J+32%I) =CHRS$ PEEK
(PEEK 16396+2é6§PEEK 16387+J+33 %
I)

370 NEXT J

380 NEXT I

330 SLO

400 GOTO 160

410 INP

420 IF $=0 THEN GOTO 108

430 Ci

LS

440 PRINT S’(S)

450 GOTO 41

460 PRINT RT 20, “START TAPE
PRESS CONT AND NEULIN

470 STOP

480 SAVE ‘“ARW"

490 GOTO BO

Fig. 6. Art program turns a ZX81 into a
sketchpad
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Fig. 7. Drawing generated using the Art
program of Fig. 6

saved will be number 1. Typing the function
“ARCCOS” will save the program, and ali the
saved pictures, on tape. To continue, press
CONT and NEWLINE. When next loaded
the program will be in character-entry mode.

MAPLIN Pedal unit—Front panel—
Generator—Power p.c.b. Working Unused £25.
Carr. ex. Tel: 0436 71181. Seon Smyth.

H.E. Mini Synth with memory, various effects,
Good condition £15. Transistor and diode
checker, new £18. M, Call, 16 Mill Lane, Broom-
field, Essex. Tel: 0245 4419665.
RADIOMETER-Copenhagen SMG1 stereo
transmission generator, 100MHz carrier, int./ext.
modulation, full working order, operating manual
£250. Tel: 01-650 3884 after 6 p.m.

ZX81 plus 16K RAM pack, loads of software,
books, tapes, only 5 months old, perfect £85. S.
Mehew, 1 Overton Park, Strathaven, Lanarkshire,
Scotland. Tel: Strathaven 2122 1.

BACK ISSUES P.w., ET.I, WW.,, Byte from
1962. Electronic Books, LS, cases, offers, ex-
change for components. L. Symes, Titchborne,
Redliynch, Salisbury, Wilts SP5 2JX.
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UK101, 13K, cased, 1/2 MHz, 300/600 Baud,
sound and 1/O, software, quick sale £160. Tony
Randall, 29, Carlisle Rd, Pudsey, W/Yorks. Tel:
561967,

UK101 32 x 48 Cegmon new basics 1,3 & 4,
300/600b cased but only 3K RAM hence £120
0.n.0. Buyer collects. Tel: Somerton (Somerset)
72663.

MC14559 8-bit successive approximation
register (A-D converter) with details to build
scope waveform store £5. S. C. Winsor, 47
Barrow Road, Kenilworth, Warwickshire.
HEATHKIT ET3400 microprocessor trainer
assembled and tested plus self-instruction texts
cassettes etc. Offers please. J. N. Ryan, The
Pharmacy, Main St., Ballinasloe, Co. Galway.
CASSETTE recorders (two), stereo cassette
mechanism, tape recorder (3in. reel) £5 each.
Rigonda 7in. TV, picture unsteady £10. D.
Buckley, 142A Lynton Rd, West Acton, London
W3.Tel: 01-993 3123.

IBM SELECTRIC printer+magnets, overhauled
manual £175. Great Dunmow (0371) 2527.
D. Howard, 9 Newton Hall, Dunmow, Essex.

W/T TRANSMITTER. Type 52M. R.A.F. Serial
No. 1330 (W/T Stores Depot, Kidbrooke, Kent.
Ref. No. 1872). Good condition Offers? R. D.
Morton, 92 Peacock Avenue, Wakefield.
MEMOPAK 64K memory for Sinclair ZX81. As
new. £65 or nearest offer. D, Smalishire, 25 Cas-
pian Way, Wheaton Aston, Stafford. 0785
840800.

PROFESSIONAL short—wavebands receiver
kit, 1-30MHz unused, complete to easily con-
struct superlative rig—£13.00; Post/Pack £1-00.
David, 1 Burnhead Road, Burnfoot, Hawick,
Scotland TD9 8HB.

VIDEO GENIE 16K, 1 year old, plus monitor
£220 or exchange. Goodworking synthesiser.
01-847 6572. B. J. Davenport.

HEATHKIT 5" scope £80. DG6-7 scope tube
£4. Wanted Wyndsor Vanguard tape recorder
Belco 5A oscillator citcuit. Dave Biddle. Tel: 01-
690 9697.

HOME-WORKSHOP clearance of surplus
power—supplies, transformers and rack-units.
Phone (0743) 59492, Mr. P. A. Hartwig, 3
Kingswood Road, Copthorne, Shrewsbury.
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SPECIAL
LOUDSPEAKER
OFFER!

VIDEOTONE GB2
SPEAKERS

39-95

Per Pair

INCLUDES V.A.T.
POSTAGE & PACKING

To: Videotone Ltd., 98 Crofton Park Road, London SE4

We are delighted to be able to offer these r_ B T e R e e —"
excellent Videotone speakers at a truly
remarkable price, and challenge you to find a
supplier who can equal it! -

The GB2 was developed from the components used in the
famous Minimax H, which in conjunction with a larger ported
cabinet give improved bass and treble performance,-whilst
maintaining the Minimax's legendary clarity. Distortion
throughout the audio band is of a very low order, giving the
excellent clarity of sound together with good stereo, imaging
capability. Popular Hi-Fi had this to say about the GB2:

In use, the GBZ2 proves to he quite efficient. Bass is quite
extended and clean with only a trace of cabinet resonance,
whilst treble performance is well detailed. All in all these
Videotones, with their detailed treble, give a lively and
enjoyable performance.”

SPECIFICATION

Type: Port loaded, two way, floorstanding/bookshelf model.
Recommended Amplifier power: 15-40 watts. In general
they need between 10 and 15 watts r.m.s. per channel for
every 1000 cu/ft. of room space.

Impedance: 8 ohms nominal

Frequency response: 50-20kHz -+5dB.

Efficiency: 8-8 volts gives 90dB.

Distortion: Less than 1% 60Hz—-20,000Hz for 5 volts inptit.
Finish: Teak foil with black frets.

Size: height 19in., width 10in., depth 1 tin.

Weight: 221bs. each.

Offer limited to UK and BFPO only. L_

Please send me pair(s) of speakers at
£39-95 (including VAT, postage & packing) per pair.

| enclose P.O./Cheque No. ............ Value
Make cheques payable to Videotone Ltd.

Please allow 28 days for delivery

OFFER CLOSES
FRIDAY, 24th SEPTEMBER 1982

complete b(;th parts of the coupon in BLOCK CAPITALS
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Waveform

Digitiser...

AVEFORM Digitisers, or Transient Recorders as they

are otherwise known, have been available on the
professional market for some time. These devices are able to
store a waveform in memory and replay it at a later time,
and are particularly useful for capturing transient events, e.g.
musical instrument waveforms, power supply glitches, etc.,
so that the stored waveform can then be displayed on an os-
cilloscope. It is also useful for recording very low frequency
events, e.g. a temperature variation throughout the day, and
then displaying this at a much higher frequency on the os-
cilloscope.

This Waveform Digitiser has a maximum input sampling
rate of 100kilohertz and a memory capacity of one kilobyte.
The total cost is approximately £50, and the design is based
on a new {1982} Ferranti analogue to digital converter i.c.,
the ZN449.

BASIC OPERATION

An analogue signal, either periodic or transient is conver-
ted into. a digital signal and stored in memory. The stored
signal can then be converted back into analogue for display
on the oscilloscope. The digital signal can be stored in-
definitely, unlike a conventional analogue storage scope, and
be displayed on an ordinary oscilloscope.

APPLICATIONS
The unit can be used with experiments in Physics,
Chemistry, Biology and Electronics. Any signal that varies
with time and which can be converted to a voltage can be
stored, providing the frequency of interest is below 50kHz.
(Note that total record time=memory size/sampling time,
where memory size is 1024 bytes).

The waveform can be replayed onto an oscilloscope or
can be stored on paper by the use of an X/Y plotter. Signals
that are too fast for this are recorded by the Digitiser. The

stored signal could also be permanently stored on magnetic’

WAVEFORM DiGIT)

LYN DSAY ROB' NSON B.A. Hons.

SPECIFICATION

Memory—Static RAM (1 kilobyte)
Sampling rate—1 to 100kHz
Amplitude resolution—8 bits (0.4%)
Analogue to digital conversion time—Sus
Output display—Can be step or filtered waveform
Trigger facilities—Pretrigger
Post trigger
Manual trigger
Qutput trigger to oscilloscope for
synchronised display
L.e.d. Indicators—Mains power on
Input overload
Trigger threshold
Trigger armed
End of memory
Input stage—Variable gain 1 to x100, a.c/d.c. 1MQ
input impedance
Slew rate—13V/us
Adjustable d.c. offset
Single or repeat memory record or dis-

play BNC connectors

tape, by the use of a suitable serial interface. The minimum
sample frequency on the Digitiser is one sample/second, but
this can easily be reduced by the addition of more dividers
(CMOS 4518).

Physics applications include temperature/time plots,
measurement of stress, strain, pressure, volume, accelera-
tion. Transient events, such as shock, can be stored and
replayed later.

Fast chemical reactions can be measured. Some transient
reactions can have their rates measured by the change'in
light absorption by the reaction medium, this change in light
transmission can be measured and converted into a voltage.

Electronic uses of the Digitiser include measurement of a

L SER
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CR charge/discharge curve, power supply monitoring, switch
and relay bounce, CSR turn-on time, etc.

Biomedical signals are difficult to display with an ordinary
oscilloscope. Some signals have a very low frequency (less
than 1Hz), and by recording on the Digitiser can then be
replayed at a much higher frequency. By the use of artificial
stimuli on muscle and nerve tissue, the resulting response
action potential can be stored and displayed by the Digitiser.

A

INPUT STAGE

The input stage in Fig. 1 consists of a preamplifier, IC2 with
a gain variable from x0 to x100. A high slew rate operational
amplifier is used (13V/us), a TLO84, which is a BIFET op-
amp with an input impedance of 10'20hms. The input signal
to the waveform digitiser can be either a.c. or d.c. coupled as
selected by S2. There is also a variable d.c. offset control,
VR2 that can bé switched in and out of the circuitby S1, and
this enables either a positive or negative level to be added to
the input signal. The trigger circuit consists of a voltage
comparator, IC1a, and a trigger level potentiometer, VR4.
VR4 sets a threshold level for triggering the start of the
counter for the memory addressing.

Overload l.e.d.s, D1 and D2, warn when the input signal
to the analogue to digital converter, IC3, is either above
+2-5V or below —2-5V.

ANALOGUE TO DIGITAL CONVERTER

The analogue to digital converter used is the Ferranti
ZN443. This gives a digital output of 8 bits, has a guaran-
teed conversion time of 9us, its own clock and 2-5V
reference source. See Fig. 5 for timing diagram.

This ADC uses the successive approximation method, and
the control pins are as follows. (See Fig. 2).

Pin 1 (BUSY) this is low when the ADC is converting and
goes high when the conversion has ended, and is used in the
Waveform Digitiser to control the write signal to memory.
Pin 2 (RD) controls the tri-state output of the data outputs of
the ADC, when this pin is low, the data can be read, i.e.,
enabling the tri-state outputs. Pin 3 (CLOCK) sets the fre-
quency of the internal clock required for the successive ap-
proximation process, and is set to 1MHz with C1 on the
Waveform Digitiser. Pin 4 (WR) is the write signal, when low
a start conversion initiates the analogue to digital conversion
process, and so the BUSY must go low. In the Waveform
Digitiser, the ADC is converting at the rate set by the clock
oscillator, ICs 11, 12, 13, At the end of a conversion, the
BUSY signal is sent to control logic to write the data into the

memory.
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Fig. 3. Block diagram of ZN429 DAC

VARIABLE FREQUENCY CLOCK

The clock, i.c.s 11,12,13 sets the frequency for the number
of conversions/second for the ADC in record (Write) mode,
and when in the play (Read) mode, sets the output sample
frequency. The maximum input conversion rate is 100kHz.

Table 1: Clock Range
a 1-10Hz

b 10-100Hz

¢ 100-1kHz

d 1kHz—10kHz

e 10kHz—100kHz

MEMORY

A kilobyte static RAM is used as the memory, and consists
of two, 1K x 4 bit static RAMs, type 2114. The total
memory used can be expanded by using additional 2114s
and extending the counter range of the 12 bit counter, IC7.
Four kilobytes of memory can be used with IC7 at present
and more CMOS 4040s can be used if more memory is re-
quired to be addressed.

£51 S9a

100 mA (

Fig. 4. Circuit of power supply
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Fig. 5. Logic timing diagram

CONTROL LOGIC AND ADDRESS COUNTER
The control logic allows the following functions to be perfor-
med: 'Repeat’ or ‘Single’, ‘Write’ or ‘Read’, 'Set’ and ‘Reset’
of counter circuit, ‘Post’ or 'Pre’ trigger control, oscilloscope
‘Trigger Out’, lLe.d: indication of memory ‘End’, trigger
‘Armed’, voltage ‘Trigger Level’, ‘Overload’ to ADC.

Read (Play) or Write (Record) is selected by S7 that sets
either a 1 {read) or WE (write enable) pulse to the memory.
The WE is derived from the BUSY signal from the ADC, and
the data from the ADC is written into the RAM.

The Repeat/Single switch sets IC7 to either count con-
tinuously or terminate at count 1023.

The Set push switch arms the analogue trigger circuit
{iIC1a, IC8a, b) and when the trigger level is exceeded, the
data will be loaded into memory.

Post trigger starts the addressing from count O. In the
Pre-trigger mode the counter is running continuously until a
pre-trigger signal stops the counter. The signal that occured
before the trigger can thus be stored. This is useful for
analysing signals such as those caused by power supply
transients; the momentary glitch can be observed at leisure
in the stored mode.

The oscilloscope trigger control is a 5V CMOS compatibie
signal that is connected to the External Trigger input of the
oscilloscope. This provides a stationary display on the
‘scope.

The memory End l.e.d. is iluminated whenever the ad-
dress count is at 1024 to 2048, and will light once per 1024
address counts in the Repeat mode. In the Single mode the
l.e.d. will indicate that the memory is full and recording has
stopped. The trigger Armed l.e.d. is lit when the analogue
trigger circuit is in a waiting state, i.e. waiting to be triggered
by an input signal. The voltage trigger l.e.d. will light when
the threshold has been reached by the sample input, and this
le.d. is used with the Trigger Level control to set its
threshold.
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COMPONENTS

Resistors
R1 82k
R2, 3, 28 8k2
R4 390
RS ™
R6, 15, 16, 19, 31 10k
R7 220k
R8, 13,14 1k
R9, 10 470k
R11,12,18, 20,27 180
R17, 25, 26 47k
R21 100k
R22 1MS
R23, 32 4k7
R24 3k3
R29 3k3
R30 27k
All W 10% carbon
Capacitors C7,8 O-1u
C1 33p ceramic C9 470u elect 16V
(CZ 4u7 elect 9V C10 100y elect 16V
C3 O-1u polyester C11 68p
C4,5 8n2 10% Cc12 470n polyester
Cc6 22n polyester C13, 14 100p ceramic
Integrated Circuits
IC1 LM324 IC9 4049B
IC2 TLOB4 IC10 40818B
IC3 ZN449 IC11 4046B
IC4 ZN429 1C12,13 4518B
IC5, 6 2114 IC14 78MO05
IC7 40408B IC15 78105
IC8 4001B
Diodes
D1,2,4,6 Red l.e.d.s
D3 Green l.ed
D5 Amber le.d.
Potentiometers
VR1 1M linear
VR2,4,6 10k linear
VR3 10k sub-min horizontal preset
VRb5a, b 1M linear dual gang
Switches
Sl 25516 S.pd.t.
S7 S.ps.t
S4 S.p.s.t.
S3 S.p.d.t.
S8 Singe pole 6 way rotary
S9 S.p.d.t. mains

Miscellaneous
BR1, BR2—bridge rectifiers WOOS5, transformer
T1, 0-9V, 0-9V 9VA, BNC sockets (3 off), knobs (5
off), l.e.d. clips {5 off), cabinet {Maplin type WB6),
p.c.b., Veropins (46 off)., p.c.b. mounting pillars,
\__stick-on rubber feet (4 off).

D TO ACONVERTER AND OUTPUT FILTER

A Ferranti ZN429 digital to analogue converter i.c. is used to
convert the stored signal back to the analogue form. This
DAC has an 8 bit input, a settling time of 1us and uses the
voltage reference of the ZN449. The analogue output can be
filtered, if required, to smooth the step waveform from the
DAC output, by the filter as shown.
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Fig. 6. Etching detail of board topside

POWER SUPPLY

This is a +5V power supply, providing the 200mA required
by the +5V circuits and 25mA required for —5V use. In the
prototype two separate transformers were used for the
power supply, but a transformer with two separate secon-
dary windings is also suitable. (Fig. 4).
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CONSTRUCTION
Assemble the components onto the printed circuit board as
shown in Fig. 7. The prototype p.c.b. is double sided, with
pins linking the two sides of the board.

Connect up the components starting with the resistors,

- diodes, capacitors.
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The i.c.s can be soldered directly into place on the p.c.b.
Take the usual precautions with CMOS i.e., earth yourself
when handling and use a low leakage soldering iron. The ter-
minal pins can now be connected to the p.c.b., these can
most easily be inserted by pushing the pins gently into place
and using the soldering iron to heat up the pin so it slides
into position on the board.
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The front panel controls are labelled as shown with any
suitable dry transfer lettering. Note that the filter shown on
the left hand side of the front panel is not in use any more,
unless an input filter is required. The lettering can now be
protected with clear laquer.

The p.c.b. can now be mounted in the box, together with
the transformer, and front panel controls.
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SETTING UP
The Offset potentiometer is first set up. Connect the input of
the Waveform Digitiser to ground, switch to d.c,, switch
Offset control to 'Off and set the gain control to maximum.
Adjust VR3 until the output of IC2b is OV.

Set the Frequency control to maximum, and measure the
output at IC11, pin 4. This should be 100kHz. Set the con-
trol to minimum, and the frequency should now be 10kHz.
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Fig. 8. Underside of
board
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Adjust R21 if the upper limit is inaccurate and similarly R22
for the lower limit.

TESTING
Connect a signal generator to the input of the Waveform
Digitiser, with a triangle wave of frequency 100Hz and am-
plitude approximately 1V.

Set the Digitiser controls as follows; 'A.c.’ on, ‘Offset’ off,
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Fig. 9. Case mounted components and interwiring with numbered board pins

‘Post’ trigger, ‘Trigger Level' mid point, 'Repeat’, "Write’,
‘Freq.” (100kHz), ‘Filter’ off, 'VIEW OUT" signal.

Connect Trigger out to an oscilloscope external trigger in-
put, and connect the Output of the Waveform Digitiser to
the CRO signal input. Adjust the Gain control potentiometer
until the overload l.e.d.s just stop flickering. Now switch to
Read, and check that the oscilloscope shows the stored
triangle wave. This should be 2-5V amplitude, linear, and
have no glitches.

The analogue trigger can be tested now. Set the controls
as above with the Single setting used instead of Repeat.
Reduce the signal genérator amplitude to minimum, and
press the Set push switch. The Waveform Digitiser is now
waiting for a trigger signal, as indicated by the Arm l.e.d. In-
crease the signal generator output and the Trigger l.e.d.
should light when the trigger threshold is crossed. Switch to
Read and Repeat and the stored waveform should be dis-
played.

The Pre-trigger control can now be tested. Set to Pre-
trigger, Write, Repeat, Freq. (1kHz). Set the signal generator
to 100Hz and minimum amplitude. Press the Set switch and
slowly increase the input signal amplitude over a period of
about a second. Switch to Read and observe the output
waveform is of a stationary waveform with increasing am-
plitude. Approximately 10 cycles will be seen.

The operation of the filter can be checked by switching it
in and adjusting the frequency control until the output
waveform is smoothed and the step response is eliminated.
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FAULT FINDING

Check that the input signal is present on IC2, pins 1 and 7
and IC3, pin 6. The operation of the analogue trigger circuit
can now be checked. IC1a is used as a comparator, and
when the signal on pin 3, IC1 is above the voltage level set
by VR4 then the output of pin 1, IC1 goes to logic 1 (CMOS
logic 1 is 3:5V with 5V power supply). This signal then sets
the latch 1C8a,b. In the Post trigger mode, the output of IC8,
pin 4 goes to C6,R19, which sends a rest pulse to the ad-
dress counter IC7, so that the count starts at zero. On the
negative edge of the pulse from IC8, pin 10, the data from
the ADC is written into memory.

Check that the clock oscillator, IC11,12,13 is operating
satisfactorily, pin 4 IC11 should give an output frequency of
100kHz with VR5 at maximum. Check that the decade
dividers, IC12,13 are working.

Measure the clock frequency on pin 4, IC3 (ADC), this
should be as on S8. Now test the frequency of pin 3, IC3,
this should be 1MHz. If the ADC is working, then the BUSY
output (pin 1) will have an output frequency as on S8. Check
that the READ pin is at logic O, the input waveform from the
signal generator should now be seen at the output of the
DAC, IC4, pin 4.

If the input waveform is seen at the DAC output, but is not
stored in memory, then the following tests can be applied.
Observe that the clock signal is present at pins 10 1C6/7,
and that each of the address pins on IC5, 6 is correctly ad-
dressed.
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Test for the WE (Write Enable) signal {pin 10, IC5, 6) from
IC8 pin 10.

CONTROL FUNCTIONS
'ON’ switch—connects mains supply.

‘ON’ l.e.d.—5V on.
AC/DC switch—a.c. coupled {3Hz) or d.c. coupled.
GAIN pot—Amplifier has unity gain bandwidth of 3MHz,

‘IN° BNC socket—input impedance 1MQ, signal greater
than 50mV.

Offset ‘ON/OFF'—'0On’, +5V d.c. offset, ‘Off, OV offset.
'OFFSET’ pot—sets d.c. offset level.

Filter 'ON/OFF’-20—20kHz-12db/octave low pass filter.
‘FILTER’ pot—sets frequency of cut off. '

Trigger ‘PRE’ or 'POST —pretrigger records and displays
the memory contents before a trigger threshold is crossed.
Post-trigger records and displays the memory contents after
the trigger point.

‘TRIG LEVEL' pot—sets a level 0-+5V as threshold.

‘ARM’ l.e.d.-Digitiser is waiting for a trigger level to be
crossed and for recording to be commenced. This is set by
Set push button. When the threshold is crossed, the signal is
recorded.

‘ON’ ted. (Trigger)—lights when trigger threshold is
crossed.

‘SINGLE/REPEAT —the first is a memory count of O-
1023. Repeat is continuous addressing of memory for read
or write. ‘End’ L.e.d.——count 1023 reached.

‘READ/WRITE'—Read-—play, Write—record.
‘FREQ’ sets frequency of clock for read and write.

‘RANGE’ of ciock. Five ranges reading clockwise .

a 1-10Hz

b 10-100Hz

¢ 100-1kHz

d 1kHz-10kHz
e

10kHz-100kHz
‘SET" press to set arm latch (state shown by arm Le.d.)
'RESET —resets addresser to count 0.

'OVERLOAD’ +ve and —ve overange to analogue to digital
converter shown by l.e.d.s.

‘VIEW’ switch—'In" from input BNC ‘Out’—digital to
analogue converter output.

‘TRIG OUT’—to external trigger of oscilloscope.
‘OUT’ BNC socket 0—+2-5V.

WAVEFORIVI DIGITISER

L
» P

-
- — = -
Note: The third strip controls are redundant
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Fig. 10. Low noise mic pre-amp

OPERATION

To store a continuous waveform in the memory of the
Waveform Digitiser, set the controls as follows: ‘Post’,
‘Repeat’, ‘Write’, 'View Qut’, Filter ‘Off.. Set Gain and Offset
as required, any overload will be indicated by the Overload
l.e.d.s. Set clock rate as fast as possible, noting that:

Total time for event=1024/clock frequency

To view the stored waveform, switch to Read, and ob-
serve the waveform on an oscilloscope connected to the
BNC output socket. Connect the external trigger output (Trig
Out) of the Waveform Digitiser to the external trigger input
of the oscilloscope, so that a stationary display is obtained.

Use of the Post trigger feature is similar to above. Set the
switch to Single and adjust the trigger pot until a suitable
trigger level is found. Press Set, and when the input signal
crosses the threshold the signal will be stored in memory.
The Post trigger is used for transient waveforms, and to view
the signal, switch to Read and Repeat.

To use the Pre-trigger, switch to Pre, Repeat, Write, Set,
and set a suitable trigger level. The pre-trigger event will be
recorded when the threshold is crossed. Switch to Read and
Post to observe the stored waveform.

The stored waveforms can be displayed at any convenient
frequency, by adjusting the Freq and Range controls as re-
quired. Hence low frequency events, e.g. less than 10Hz can
easily be displayed on the oscilloscope without flicker.

APPLICATIONS

One possible application of the Waveform Digitiser is in the
storage of musical instrument sounds. The characteristic of
any part of the waveform can be stored and later analysed,
e.g. the start of the sound may be of particular interest in the
case of a plucked instrument. In another example, the tonal
characteristics of a piano waveform five seconds from the
start of the note may wished to be stored. A suitable
microphone pre-amplifier circuit is shown in Fig. 10

Transient sounds such as those from percussion instru-
ments can be stored. The highest possible input sampling
frequency is chosen so that the waveform fits into the
memory space and that the greatest possible time resolution
is obtained. For a 100kHz input sampling frequency, a sound
of length 10ms would fill the kilobyte memory.

Another use of the Digitiser is in the display of the am-
plitude envelope of a note being played. By using a precision
rectifier circuit to convert the a.c. input to d.c., the envelope
can be recorded.

Another application is as a sequencer to store a pattern of
notes as played by a sound synthesiser. Some circuit
modification would be required, but basicaily, the syn-
thesiser keyboard control voltage is stored by the Digitiser.
The replayed voltages are then converted into frequency by
the synthesiser’s voltage controlled oscillators.
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THE CASE

It'Ss the chance
onstructor wants

everycC

PRE-AMP
MODULES

SEND COUPON

{(NO STAMP NECESSARY)

LL.P CATALOGUE

AND OPEN UP
TOA

It's something you have always wanted....something to build
your equipment into that's smart, modern, strong, adaptable
to requirementand not expensive. The ‘UniCase’ is yet another
triumph of |.L.P. design policy. It presents totally professional
appearance and finish, ensuring easier and better assembly to
make it equal to the most expensive cased equipment.

The ali-metal ‘UniCase’ is enhanced by precision aluminium
extruded panels engineered for speedy and perfect aligned
assembly within a mere five minutes. Designed in the first case
to accommodate |.L.P. power amps with P.S.U’s, the range
will shortly be extended to house any other modular projects.

WHAT WE DO FOR CONSTRUCTORS

Our product range is now so vast we cannot possibly hope to show it
allin our advertisments without overcrowding or abridging
information to the point of uselessness. So we have devised a solution
which we invite you to take advantage of without delay. ALL YOU NEED
DO IS FILL IN AND FORWARD THE COUPON BELOW TO RECEIVE
OUR NEWEST COMPREHENSIVE I.L.P. CATALOGUE POST FREE BY
RETURN. It gives full details of alf current |.L.P. products for the
constructor together with prices, full technical and assembly details,
wiring and circuit diagrams etc. and it's yours, FREE. You don't even
have to stamp the envelope if you address it the way we tell you.

o)L WP

ELECTRONICS LTD.

FREEPOST 2
GRAHAM BELL HOUSE, ROPER CLOSE, CANTERBURY CT2 7EP
Telephone Sales (0227) 54778 Technical Only (0227) 64723 Telex 965780

FREEPOST
Mark your envelope clearly FREEPOST 2 and post it WITHOUT a stamp to
LLP. at address above. We pay postage when your letter reaches us.

To: {.L.P. ELECTRONICS LTD.

you
Know

I.L.P. are the world’s
largest designers and
manufacturers of hi-fi audio
modules?

I.L.P. pioneered encapsulated
power amps and pre-amps for
enhanced thermal stability,
mechanical protection and
durability?

There are TWENTY power
amplifiers from 15 to 240 watts
RMS including the very i
latest super-quality Mosfets to
choose from?

TWENTY pre-amp modules
aliow you to incorporate
exciting professional
applications to your equipment
never before available to
constructors and
experimenters?

I.L.P. are suppliers to
theBB.C.,I.LBA,N.ASA,
British Aerospace, Marconi,
Racal, Ferranti, G.E.C., Roils
Royce etc?

Goods are despatched within 7
days of your order reaching us and
covered by our § year no-quibble
guarantee?

FOR YOUR FREE [t Uiy SN S U E S S S

PLEASE SEND ME |.L.P. CATALOGUE,

POST PAID BY RETURN
Address:

NEW WORLD OF
QUALITY & VALUE

| HAVE/HAVE NOT PREVIOUSLY
BUILT WITH |.L.P. MOOULES

LL.P. products are available also from Henry's, Marshall's, Technomatic & Watford.
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AMPLIFIER

HE Power Amplifier section of the Combo Amplifier is

based on the very successful Winton amplifier design
published in Practical Wireless, in March 79. The circuit has
been modified to give increased power.

One of the most important requirements for an amplifier is
that it is reliable, for if an amplifier breaks down in the mid-
dle of a concert it can cause all sorts of repercussions, so
reliability is very high on the list. For this reason the power
MOS-FET is the only choice, in the writers opinion, for the
output devices. Two of the advantages of using power MOS-
FETs are that they do not suffer from secondary break down
or thermal runaway as normal bipolar transistors do, and this
means that they are almost ‘abuse proof. They can be run
into any type of load without fear of breaking down, and
even if they are run into a load that would normally overrun
the output stage, the only thing that happens is that they
gradually produce less power output as they get hot until a
balance is reached between the heating caused by the ad-
verse load and the power delivered into it.

Bipolar devices subjected to the same conditions will
almost certainly either suffer from secondary breakdown or
thermal runaway, and even if protective circuits were used in
such a design these would operate and shut the down out-
put, which, as far as a concert is concerned would have the
same effect as a failure.

Power MOS-FETs do not need protection, thus another
possible cause of interruption is removed.

The circuit of the power amplifier and power supply is
shown in Fig. 2.1. The signal from the control unit section is
fed into TR1 via an RF filter C2 R4. TR1 forms one half of a
differential pair TR1 and TR2 using low noise transistors
type BC556, which in turn drive a second differential pair
TR4 and TR5 type 2SC1775e. TR3 and D1 form an active
coliector load {current mirror) to maintain the pushpull ac-
tion. Drive to the gates of the power MOS-FETs is taken
direct from the second differential pair. The power MOS-
FETs are protected from overdrive by diodes D2 to D5.

Because of the very low distortion obtained when using
MOS-FETs, only 45dB of negative feedback is needed to ob-
tain the required low distortion, and this is fed via R9 R8 C4
from the output back to the base of TR2. The use of less
feedback means that, at the overload point the amount of
distortion produced is less objectionable than would be the
case with the 60dB or more often used in bipolar amplifiers.
Yet another advantage of MOS-FETs!

Only minimal phase correction is needed (due to the ex-
cellent high frequency response, full power can be obtained
at 100kHz) in the negative feedback loop and as a result the
amplifier is unconditionally stable. Electronic decoupling is
used in the supplies to the early stages of the power am-
plifier and these enable very low distortion to be maintained
at all power outputs as well as improving the overall signal
to noise.
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PART TWO

Fred Judd
E.A. Rule

As the MOS-FETs have a negative temperature coef-
ficient, no adjustment-is needed. for setting the quiescent
current, which will be around 50mA when cold, and after
prolonged high power use the current will quickly return to a
low level as thermal runaway is impossible with these
devices.

HEAT SINKS

Normally, a heat sink is designed to prevent thermal
runaway of the output devices and to maintain the devices
used within their maximum power ratings. The requirements
of heat sinks when using power MOS-FETs are different to
that normally used with bipolar devices in as much as we are
not concerned about thermal runaway. If fact, the design
could come down to two requirements only. Will the power
output required be maintained at the temperature the output
devices are running at, and if the heat sink could be touched
by someone, would it burn them! Of course, in practice we
still want the devices to run as cool as possible for reliability
and to maintain maximum power, and as commercial heat
sinks are expensive it was decided to make these out of
1.-2mm thick aluminium sheet. The method used is shown in
Figs. 2.2 to 2.4, and these will enable the full power of the
amplifier to be maintained under all practical conditions with
a final temperature of around 60 to 80 deg C above ambient
with continuous drive. As the power amplifier unit is moun-
ted in the bottom of the speaker cabinet they are unlikely to
be touched. Under normal music conditions it is doubtful if
they will get anywhere near the maximum temperature.

. B
Specification

Power Amplifier

Power output @ 1 kHz
Power bandwidth — 1dB
Frequency response, — 1dB
- Total Harmonic Distortion,
20Hz to 20kHz up to rated
power Less than 0-056%
Siew Rate 20Volts/microsec
Damping Factor better than 50
Signal to noise {input shorted) 88dB (96dBA)

60 watts
20Hz to 5OkHz
20Hz to 50kHz

- Stability Unconditional
_ Input voltage for maximum
. r;ower _ 100 millivolts
| me Y ...into 8 Ohm load
-
s y
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POWER SUPPLY

To reduce the weight of the unit, and to obtain good
regulation, a Toroidal type of transformer is used in the
power supply. The output from this goes to a bridge rectifier
REC1 and then to two 4700u capacitors, C13 C14, which
need a high ripple current rating for reliability. A Zener
stabilised, +15 volts supply is also provided for the control
unit section, via R1, R2, D8, D9.

CONSTRUCTION

The power amplifier is mounted in the bottom of the
speaker cabinet, and a simple construction can be used for
the chassis which consists of one sheet of aluminium bent
into an L shape. The dimensions are given in Fig. 2.5.

Mark out and drill all the holes with the aluminium sheet
flat, and then bend as shown. Be sure you bend it the correct
way. The same procedure is used for the heat sinks. Make
sure that the heat sinks are free of all burrs, as these must fit
flush to each other so that the heat from the transistors is
transferred to the fins.

An improvement in heat dissipation of around 40% can be
obtained by painting the heat sink fins matt black, although
this was not done on the original prototype and no ill effects
were noted.

The mains transformer and 4700u capacitors are held in
place with large cable ties RS 543-349.

The printed circuit board (Fig. 2.6) is mounted on the in-
sulating pillars. The component layout is shown in Fig. 2.7.

FINAL WIRING

The wiring diagram is shown in Fig. 2.8. Wiring is not
critical but 16/0-2mm (-5mm?) flex should be used and all
leads to the power MOS-FETs should be kept as short as
possible. 1t will be found that the best way to wire these is to
fit the wires to the MOS-FETs first then place the p.c.b. in

Fig. 2.1. Circuit diagram of the power amplifier
Please note, there is no D7, and R13 should ideally be 18K
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Fig. 2.2. Heatsink plate **A’’ drilling and bending details
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Fig. 2.3. Heatsink plate "8’ drilling and bending details
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Fig. 2.5. Power amplifier support bracket
dimensions

Photographs showing all aspects of the
power amplifier and PSU
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Fig. 2.6. Amplifier p.c.b. (actual size)
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Fig. 2.7. Component layout
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Fig. 2.9. Wiring diagram for this section of the Combo Amp.
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SOLDER COIL ENDS
TO RESISTOR LEADS

Layer of masking tape
between each layer of

winding. — ——
Masking 5
tape L1
PART SECTION
THROUGH COIL
_22-:5mm

-

B

Fig. 2.8. How to make R21/L1 as a combined component

®

SPEAKER
TERMINALS

©

p

[ _-LONG LEAD

SCREENED

LEAD TO PREAMP

Not to scale

rL 2 P
o
i -
AMPLIFIER
PCB. E
-—
a

Chassis

'S

COMPONENTS

POWER AMPLIFIER
Resistors
R1,R2 680R 2.5 watt w/w (2 off)
R3 100k
R4 2k2
R5, R24 2k7 {2 off}
R6 39k
R7 150
R8 15k
R9 12k
R10,R11 100 (2 off)
R12 330
R13 18k
R14 220
R15.R19 120k (2 off)
R16, R20 4k7 (2 off)
R17,R18 560 {2 off)
R21,R22 10 1 watt 5% (2 off)
R23 10k 0-5 watt 5%

All resistors $W 5% uniess otherwise stated

Diodes
D1,D2, D5 1N4148 (3 off}
D3, D4, D8, D9 15 volt Zener 400mW (4 off}
D6 TIL 209 l.e.d.
REC1 KBL-01/02 (4 off)
Capacitors
C1 2p2 Elect. 63V
Cc2 100p Polystyrene
3 220p Elect. 16V
C4 10p Polystyrene
C5,C8,C9 100n Polyester (3 off)
C6,C7 47 Efect. 63V (2 off)
C10,C11  47n Polyester (3 off)
c12
C13,C14 4700u Elect.** (2 off}
C15 200n Polyester
CX 68p Polystyrene

**7A ripple current. 63V working.

Transistors
TR1,TR2 BC556b (2 off)
TR3 BC556a
TR4, TR5 2SC1775¢e (2 off)
TR6 BC556ao0rb
TR7 BC546a
TR8 2SK133
TR9 2SJ48
Miscellaneous

Printed circuit beard. Alumintum for chassis etc. wire.
printed circuit stand-offs. Cable ties.
T1 Mains transformer (LP type 52018.

A complete set of semiconductors are available from
Hart Electronics.

L1 See Fig. 9 for details.

S$101/102 DPDT Toggle RS 316-989

F1 fuse, 2-5 amp quick-blo. 20mm

F2 fuse 1amp SO-blo 20mm

Fuse holders RS 412-879

Cable clamp RS 544-263
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position and wire the leads to the pins as shown, leave just
enough slack wire to enable the p.c.b. to be removed and
turned over for any service that may be required. When all
the wiring is completed it can be held in place by the use of
small cable ties. It is important to note the common connec-
tions, for example, C14 positive is the common connection
for wiring from pins 2, speaker negative, l.e.d. and centre tap
of transformer secondary. They should not be wired-pin 2 to
l.e.d. negative, then to C14, or any other way other than
shown if the specification for distortion and signal-to-noise
is to be obtained.

TESTING
Before switching on, connect a 30/33 ohm wire wound
resistor in series with each of the supply rails to the power

amplifier, i.e. between pins 12, 21 and their respective leads
to the power supply. This is to limit the current in case of a
fault condition when first switching on. Switch on and check
the voltages. Note, do not connect the speaker at this stage.
If the voltages are correct and there is no d.c. voltage on the
output terminals (and no smoke either) switch off, connect
the speaker and try the unit out with a signal.

Leave the extra resistors in circuit while testing at /Jow
power as an extra precaution in case of possible faults. Once
signals which sound okay at /low volume have been ob-
tained, the two 30/33R resistors can be removed and the
supply connected direct.

Next Month: The cabinet and speaker construction will be
dealt with. Also, various ways of using the Combo amplifier.

FREE! READERS’ ADVERTISEMENT SERVICE

BAZAAR

12 2708 Eproms £10, or £1 each, 8 211.02 £3,
5204 £2, or £12 the lot. S. Ross, 44 Premier
Ave, Grays, Essex RM16 2SD.

PE Champ, based on Intel MCS 4040, includes
users manual, data catalogues, construction
details, offers D. C. Bateman, 221 Congleton Rd,
Butt Lane, Stock on Trent, Staffs ST7 1LP Tel:
Kedsgrove 2593.

CASH paid for obsolete British transistors
EW/GET GT/JT V15/V30 TP/TJ/TS series etc.
Circuit cards welcome. Mr A. Wylie, 18 rue de
Lausanne, 1201 Geneva, Switzerland

FOR SALE stereo head-phones, good condi-
tion, volume control for each ear £4. D. Snow-
don, 124 Walpole Rd, S. Woodford, London E18
2LL, Phone 01-504 0565

ZX81 16K with software tapes including toolkit.
Bargain quick sell price £70 complete. Mr G. M.
L. Walters, 1130 St Marks Flats, Raglan Rd,
Leeds LS2 9EL

WANTED Sinclair p80 hand book circuits, £60
tuner circuit or photostat. M Gynane 164
Stockbridge Lane, Liverpool 36

GERMAN world war two d.f. radio type 2FL
EMPF E26 swap UK101 or w.hy. K. Walkinsham,
108 Shorncliffe Rd, Folkestone, Kent CT20 2PG
BOX OF components, hardware, boards, etc.
£6.50, very good value, K. Y. Chang, 70 Ashley
St, Glasgow G3 6HW

ZX81 with power supply, manual, leads, also in-
/out port if required £60. Tel: 041 771 3957
RTTY types telegraph distortion measuring set
Plessey 6ABV-1HE max 200 baud £25 o.n.0. T.

RULES Maximum of 16 words pius address and/or phone no.
Private advertisers only (trade or business ads. can be placed in our
classified columns). Items related to electronics only. No computer
software. PE cannot accept responsibility for the accuracy of ads. or
for any tran'saction arising between readers as a result of a free ad.
We reserve the right to refuse advertisements. Each ad. must be
accompanied by a cut-out valid ““date corner’’. Ads. will not appear
{or be returned) if these rules are broken.

E. Tyler, 20 Rochester Way, Croxley Green,
Rickmansworth, Herts, Rickmansworth 76986
PROFESSIONAL Terminals 12" monitor 87
key ASCIl kybd. Metal case. Power supply £125,
phone Ev/Wknd 076 727 427

AUTO transformer 240V in 100V out. 1000
watts £12. Tel. 01 942 9613 after 6 p.m. please.
MAGAZINES for sale—P.E. PW. E.E. H.E.
E.T.I. R.E.C. full details on request. A, Watt, 10
North Braeherds, Fraserburgh AB4 5EJ

ZX81 modified real keyboard, repeat key 16k
RAM 8 bit I/O p.s.u. cassettes, documents, +20
hardware circuit diags. £150 o.n.0. J. Stewart,
29 Gellatly Rd, Dunfermliine Fife KY11 4BH. Tel.
Dunf. 28836 weekday evenings

FX502P programmable complete with manual,
program library and advance maths utilities plus
games. Only £60 C. P. NG, Tel: 01-2638730
SOLATRON dual trace CRO 10 MHz B/\W £45
0.n.0. Cossor 1035 MK3 dual trace c.r.u. 7MHz
B/W £45 on.o. Tel. 0323 29296 B. L. Kent, 4
Channel View Rd, Eastbourne, Sussex BN22
7T

ZX81 MEMOTECH 48K C/W p.s.u. used once
£90 o.n.0. phone 030677 274 (Newdigate) after
6 p.m. .
SOLATRON Histab p.swu.s 200/300V 6.3V
£15 ea. Valves 100 new 100 s/hand s.a.e.
details A. D. Jones, Penwood, The Avénue, Ross
on Wye, Herefordshire, HR9 5AW, Tel. Ross on
Wye 63626

MANUALS navy B40 murphy MR 800-862
Redifon GR286 Teletype 32/33 Vols 1 and 2 and

parts list F. N. Howard, 7 John Lewis St, Hakin,
Milford Haven, Dyfed SA73 3HT

ZX81 16K six cassettes three manuals mags.
Leads p.s.u. cassette deck holder v.g.c. only
£110 o.n.0. L. Knowles, 10 Chapel Lane, Toyton
All Saiws, Spilsby, Lincolnshire, PE23 B5AE,
Spilsby 53425

HEATH microprocessor trainer ET3400,
programming and Interfacing Experiments EE
3401, both as new, gone 280 offers, Cousins,
Orchard Lodge, Green Glades, Hornchurch, Essex
RM11 3BS Tel. Hornchurch 51410

8" MEMOREX 120V disc drive, also motorised
zoom lens (15-150mm) suitable for Vidicon. Tel.
051653 6918

AUTONA DVM 314 digital panel meter module
0-999mV l.e.d. display £10-50 send stamp for
full details. P, H. Pengilly, 77 Newton Wood Rd,
Ashtead, Surrey KT21 1NN

8K SUPERBOARD 1l, decoding module,
analogue /O, 45x30 screen, Cegmon, cassette,
all cased £200 o.n.0. Tel: Hatfield 65946, Mr G.
A. Page, 50 Bradshaws, Hatfield, Herts.
COMPUTER tape 2400ft., ¥inch 104 inch reels
in plastic collars 50p each B. H. Martin, 5
Shepherds Close, Grove, Wantage, Oxon. Tel.
Wantage 65477 or Oxford 56727
TELEQUIPMENT oscilloscope type D43 with
3 plugable Y-amplifiers D43A, B, C. Working but
needs attention D-Trace £20 buyer collects. A.
M. Alexander, 105 Hollybush Lane, Hampton,
Middx TW12 2QY, Tel. 01-941 0005

Please publish the following smail ad. FREE in the next available 8LOCK CAPITALS PLEASE
issue. | am not a dealer in electronics or associated equipment. |
have read the rules. | enclose a cut-out valid date corner.

S IEIIIEI000 oo Bees Thaonar - 5 560 85060 56056 SBEOBMM0 =R 000005 10 000 0on0 ac0r

DR T ot BR R0 0 s N0 0500 - 505 0 aEGaBEo o e SRAMRRRRMEESOR, - - - 55000000000
Please read the RULES then write your advertisement here—
one word to each box. Add your name, address and/or phone no.
COUPON VALID FOR POSTING BEFORE 9 SEPT. 1982.
{One month later for overseas readers.)

SEND TO: PE BAZAAR, PRACTICAL ELECTRONICS, WESTOVER ' /
HOUSE, WEST QUAY ROAD, POOLE, DORSET BH15 1JG. - —

Name & Address:

For readers who don’t want to damage the issue send a photostat or a copy of the coupon {filled in of course) with a cut-out valid “date corner’ /

Practical Electronics September 1982



ACORN Atom for sale 8K ROM 33K RAM 6522
via bus socket P.S.U. + software £160 ono. Pete
Stephens, 49 Kings Court, Bishops Stortford,
Herts CM23 2AB. Tel: (0279) 52719 Sundays.
MULTIMETER for radio/tv. incl. case £15.
01-554 2913 6-9 p.m. Datel.

SHARP air/m.w. two band portable radio ,air
108-136MHz, m.w. 520-1620kHz £11.50 in-
ctusive p & p. Mr. K. Mealor, 38 Bishopgate
Street, Liverpool L15 1EW.

TEACH your computer to talk, two bought in,

error, sell one £3 {Cost £7). Hannis, 34 Falmouth
Road, Reading RG2 8QR. Tel: Reading 88264 1.
ZX81, 32k audio computers Rampack, full size
keyboard, p.s.u., taped basic and m/c software
only £100. Phone Joseph Nunes, 01 689 3484.
DIGITAL watch modules four for £3. All work-
ing. 32 Common Approach, Benfleet, Essex.
AVO 8, cased, immaculate condition £40. 12
element high gain VHF/FM Antenna £40. N.R.
Jones, ‘White Cairn’, Wellington College,
Crowthorne, Berkshire. Tel: 03446-2174.
ORGAN or Synth keyboard wanted. El Cheapo
with contacts if poss. Tel: Newport 8934 93.
K.S., 15A Caerphilly Road, Bassaleg, Newport,
Gwent NP1 9LE.

BLACK rigid case for UK101. Fits perfectly £10.
Also Data Dynamics Printer £99. Wivenhoe
(020622) 5671. C. Hellen, Vine Cott, Main Rd,
Alresford, Colchester, Essex.

FREQUENCY meter BC-221-AH
0.125/20MHz, mains p.s.u. calibration book,
maintenance manual. Mint condition. Offers. A.
D. Jones, ‘Penwood’, The Avenue, Ross-on-Wye,
Herefordshire HR9 5AW. Tel: Ross-on-Wye
63626.

WANTED ITT 2020 or Apple Europlus Com-
puter. Must be cheap therefore will consider non-
working. J. R. Smith, 54 Wood Avens, Tullibody,
Alloa, Scotland FK10 2XA. Tel: 0259 214071.

SOLATRON Hi-Stab PSU’'s 250/300v d.c.,
100mA. 6.3V/4A. 200V d.c. 120mA 6.3V/7A.
£15 each. o.n.0. A. D. Jones, 'Penwood’, The
Avenue, Ross-on-Wye, Herefordshire HR9 5AW
Tel: Ross-on-Wye 63626.

SCOPE TUBE 3BP1. Free but please collect.
Tel: Newark 700125 evenings only.

UK101 8K, Books on Basic and Machine Code
£80 o.n.0. PE VDU in wooden case £25 o.n.0. T.
J. Bellerby, 20 Broadhill Road, Kegworth, Nr
Derby Tel: 05097 2902.

COMPSHOP Breakout t.v. game £9. Optim
600 Cartridge tv. game £6. Tel: 903 3089.
Michael Johnson.

MOBILE DISCO Custom console and speaker
cabinets. 125W amp. stereo mixer, MP60 decks,
lightshow £160 o.n.o. Mr. T. Salter, 11 Argyll
Road, Boscombe, Bournemouth, Dorset Tel:
Bourmnemouth 35450 evenings.

WANTED LM373N National Semiconductor
L.F. amplifier IC. Woodward, 19 Jacomb Road,
Worcester WR2 6QW. Tel: Worcs 641759.
CREED 75 Teletype with interface for Atom.
Complete ready to run. £50. K. Y. Chang, 70 1-
up, Ashley Street, Glasgow G3 6HW.

WANTED any small computer, none working
one or part finished kit would do, must be cheap.
K. D. M. Royles, 153 Cefndy Road, Rhyl, Clwyd,
North Wales LL18 2HG.

HI-FI AMP cabinet teak with front panel knobs
metal work etc. New Cost £20 accept £12. G. A.
Noble, 50 Crofthill Road, Slough, Berks SiL2
1HF.

TRANSMATION 1040 digital calibrator.
Measures generates simulates mA, mV + volts.
£851 + VAT new. Onty £5600. Write to: Mr. S.
Akerman, Star Lodge, Oxford Road, Hartwell,
Aytesbury, 8ucks.

MEDIUM resolution graphics EPROM for
UK101 with character 32 as a space. Only
£8.50. M. P. Heales, 87 Groveley Road,
Sunbury-on-Thames, Surrey TW16 7JZ.
MARCONI TF 1330 Oscilloscope not in work-
ing order but can be repaired, with circuit
£40.00. Tel: 0903 752594. Mr. C. Jordan.

CLEF BANDBOX. tn full working order. Must
sell, Driving the wife crazy. £245 o.n.0. Tel: 01
6702188,

OSCILLOSCOPE Tektronix 545A with {.A.2,
and L plugins D.B. valved £180. DC to 25MHz.
Tel: Danbury 4114, A. G. Willis.

WANTED Devry 35mm gunnery trainer (or
mechanism). Used 35mm cine film made during
WWII. J. Cunningham, 9 Beggars Lane, Leek,
Staffs ST13 8DB.

UK101—cased, 8K RAM, Mon UK02, All teads,
manual and software. £150. M. Grant, 1
Craigpark Rd, Scalloway, Shetland, Scotland.
Tel: 059 588 394.

UK101 Cegmon(E} £10 Basic 5 £10 Basic 4 £6
8K RAM/8K ROM Expansion £30 Teleprinter
£10. Tel: Chester (0244) 380381.

WANTED Meter f.s.d. 30puA, Res. 150012, for
AVO Electronic Tester CT38 Multi-range No. 1.

-Holmes, 17 Rosemount, Oxton, Wirral, Mer-

seyside. Tel: 051 652 1162.

SUPERBOARD |l 8K p.s.u. Cegmon, software,
manuals, excellent order £99 o.n.o. or exchange
Mattel Intevision. Medway 0634 252845. Mr. H.
Field. ‘

500 AMERICAN radio magazines, perfect con-
dition £20. Wanted Mullard Valve Tester cards or
complete unit considered. L. Marks, 14 Avenue
Road, Kingston, Surrey.

ATOM 124+12K, new style keyboard colour,
3A.5V p.s.u. + £60 software £280. Call Julien
after 5p.m., Limpsfield Chart 2143.

LABORATORY series Amstrad stereo tuner
T101 preamp P101 and power amp A101 30W
£50 Carr. extra. G. Follett, Pebbles, Hive Close,
Burton Bradstock, Bridport, Dorset DT6 4RQ.
Tel: Burton Bradstock 330.

TRANSCENDENT DPX, fully polyponic
strings/brass/piano/honkytonk ensemble. Fully
operational, home use only £250 ono. N. Roe,
Tel: Tamworth (0827) 57333.

mB0PU
BROY

Our book PE Popular Projects containing a selection

(8/a/a)

of popular projects is now available. The book costs
£1.25 from retail outlets and is also available for
£1.50, UK post paid, or £1.80 overseas surface post
_paid, from Post Sales Department'(PE Popular Pro-
jects), IPC Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPF.

The book contains the following projects:

Battery Voltage Indicator, Rev. Counter, Ammeter,
Engine Temperature Meter, Dwell Meter, Headlight
Warning, Automatic Car Aerial, Digital Temperature
Controller, Ultrasonic Burglar Alarm, Home Freezer
Alarm, PE Diamatic, Digital Exposure Timer, Smooth
Fuzz, Phaser, Guitar Sound Multiprocessor, R.C.
Failsafe, Waveform Generator and Pulse Generator.

Instrument Cases as shown above are available from
PE offices at 50p each including post and packing.

Cheques and postal orders should be made payable
to IPC Magazines Ltd, and should be sent together
with your order {please do not send cash) to:

PRACTICAL ELECTRONICS (INSTRUMENT
CASE), WESTOVER HOUSE, WEST QUAY
ROAD, POOLE, DORSET BH15 1JG.
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RANSFORMERS ...+ ...

70V RANGE (2% 15V tapped secs)
Sec Voit 3,4,5,6,8,9, 10, 12, 15, 8,20 24,
30V or 12V-0-12V or 1SVLO-I5V.
Amps

PSS
adpttattet 1
8323385

r~
N
o

s

20
24
30
40

SVNOLENAWN=O
in
~r e

280
z8>

UK Postages. Overseas extra.
Voltages stated are on full load
Continuous Ratings

60V RANGE (2X25V tapped secs)
Pri 120/240V. Voltages avaitable 6, 8, 10, 12,
16, 18, 20, 24, 30, 36, 40, 48,
24V-0-24V or 30V-0-30V.

m
P;OV

2
<>

I
2
4
(]

*3995.._

VOLT RANGE (
120/240V (2X25V wppe
avaitable 5, 7, 8, 10, 13, 15, 1

it

n

0, 33, 40 or

3838

OOGDRIRRD: &
>3%5

NO®ENEWN—O
w

24V
0.5

MAINS ISOLATO!

Pri 0-120; o-mo-lzov (120, 220, 240V) Sec

0-CT-120V twice,
Y. Price

£5.30

CRSCSA
ARG WO o

208
aszesteps

-
298!

El\
.‘3;

6000
*Pr1 0-240V Sec 115 or 240V only
State sec volts required.

FoOWENAWNIN—

30 £44.45

SCREENED MINIATURES
mA Voits L
200 3-03

1A IA  0-6,0-6
100 9-0-9

330, 330 0-9, 0-9
500. 500 0-8-9, 0-8-9
1A, [A 0-8-9, 0-8-9
200. 200 0-15. 0-15
300. 300 0-20, 0-20

Nwdind—

1

CASED AUTO TRANSFORMERS
240V cable in |15V USA flat pin outlets.
Vi P&P R

56V
64W
4w
69w
67W

9SW

WO TN O W -

-

700(DC) 20-12-0-12-20
1A, IA 0-15-20 (x2)
500, 500 0-15-27 (x2)
IA 1A 0-15-27 (x2)
50 12:0-12

500 606

'A'—i-:‘u's

Send 20p stamps for Catalogue.
Prices correct 21/4/82.

Voltage Transformers

AUTO TRANSFORMERS
Volts out: 108, 1S, 190, 200, 210, 220,
230, 240. for step up or step down

VA

Ref. (Watts) Price P&P
i 15 €239
80 €485
150 €6.48
500 €£13.30
1000 €12.70
€28.17
€42.14
€71.64
€93.01
€(0830
*0. 115, 220, 240.

96/48/36V RANGE

£13738
£159.43
£213.12
Tap-changing types cased 400Va £97.56 plus
VAT, For low mains fluctuations.
inverters 100Va cased (150Va too! rating)
12/24V DC to 240V ac. outiet socket for
-emergency lighting or central heating-boiler
pumps.
15V CT Range (7.5V-0-7.5V)
Ref. Price

£2.53

£3.59

€435

£4.54
£6.9

Pri 0-120/240V
Sec 2 windings 0-36-48VY to give

TOROIDAL'’S now
stocked 30 to 530VA

36-0-36V or 48-0-48V or 9%6V.

Am)
T2v/%6v 3?/4&/ Ref  Price P&P
| ] €8.93 £1.64

PANEL METER SECTION
43mm X43mm 82mm X 78mm
£6.70 0.50pA €137
£6.70 0.500,
£6.70 0.Im
£6.70 0.30v

Educational Metars. 2 Amp, or 10 amp
or 0-30V at €4.50. P&P 66p + VAT. Size
75X78mm Scaler. Finger screw terminals.

AVO METERS + VAT 15%
AVO 8 MKS, Latest Model...£122.10
AVO 71 LCD
AVO 73 LCD ..
AVO MMS Minor .

-£68.90

AVO DAI16 LCID. Digital .
AVO DA2!1 LCD. Digital..... £58.50
AVO DA212 LC.D. Digital.....£81.90

Battery MEGGER BM7/500V .£71.60 |2000 £104.86
Wee MEGGER hand crank...£101.50 4000 €207.92

+ P&P + VAT
£4930 |, ]

400/440 to 140V
ISOLATORS BRIDGES
100V 25A

rice
- caice ] 10ov 35A
100V 24
€16.07
200V 4A
€19.88
400V 1A
QT
400V 4A
€50.53 1 1oV 6a
€74.79

+ VAT 15%

METAL OXIDE RESISTORS Eiper

100 (Electrosil) TR4 5% + VAT.

47(U/758V 18001/3600)/ 390(1/430( 147 01/5) 041/ 560(1/B20(V/ 1K/
IKI/1K2/tK3/1K6/ 1 K8/2K/2K4/3K/ 16K/ 20K/ 22K/ 24K/ 4TK/B2K/

100K/ IOK/|20K/I30K/180K/220K/270K/JMK.

P&P 50p+VAT,

Telephones:
£18.80+£1.20 P&P +V

Model 746 £11.50+€1.20 P&P. Wall phones
15%. Push button Trim phone £28.00+Php.

Barrie Electronics Ltd.
3, THE MINORIES, LONDON EC3N (B}
TELEPHONE: 01-488 3316/7/8

NEAREST TUBE STATIONS:
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ALDGATE & LIVERPOOL ST.

ITSASEASYASABC...

A EXP 650 For microprocessor chips. £3.75

B EXP 300 The most widely sold breadboard in the UK;
for the serious hobbyist. £6.00

C EXP 600.6" centre channel makes this the

Microprocessor Breadboard. £6.60

EXP 4B An extra 4 bus-bars in one unit. £2.40

EXP 325 Built in bus-bars accepts 8, 14, 16 and.up to 22

pin ICS. £1.65

EXP 350 270 contact points, ideal for working with up

to 3 x 14 pin DIPS. £3.30

m Mo

I o

PB 100 Kit form breadboard recommended for students
1. EXP 300PC which inciudes one item. A matchboard
SCRATCHBOARD
scratchboard workpads — £1.50
EXP 304 which includes four items. Two matchboards and
The above prices do not include P&P and 15% VAT

Unit 1, Shire Hilt Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682.

PB6 Professional breadboard in easily assembled kit
and educational uses. £12.50 (Not illustrated.)
2 pre-drilled PCB — £1.20
™ BREADBOARD 3. EXP 303 which includes thm’e items. Two matchboards and
4
Telex: 817477,

form. £9.75 (Not illustrated.)
& IT'S AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM
. EXP 302 which includes three items. Three 50-sheet
an EXP 300 solderless breadboard — £7.60
-MATCHBOARD EXP 300 breadboard and a scratchboard workpad — £8.70
GLOBAL SPECIALTIES CORPORATION G.S.C. {U.K.) Limited, Dept.5H,
r——_—--_—_—_————_—1

NAME

ADDRESS

| enclose cheque/PO for £
or debit my Barclaycard, Access, American Express card

No. _Exp. date
or Tel: (0799) 21682 with your card number and your order|will be in the
post lmmedlatelv

[ AEXP650 | Qnty.Reqd. | B EXP 300 ‘ Qnty. Reqd
- A1)
L e | |
| CEXP600 | Qnty.Reqd. D EXP 48 ] Qnty. Reqd.
| 874 |
EEXP325 | Qnty.Read FEXP350 |
£2.78 | cass
GPB6 | Qny.Read. | HPB100 | Qnty.Read. |
£12.38 l £1552
Experimentor System )
1 EXP 300 PC| Qnty. Read. | 2EXP302 | Qnty.Reqd.
£2.25 £258
3 EXP 303 Qnty. Reqd. 4 EXP 304 Onty. Reqd.
£9.40 £11.15
Boxed prices include P & P and 15% VAT

FREE catalogue
tick box O
Global Speciatties Corporation {UK) Limited, Dept. 5H,
Unit 1, Shire Hilt Industrial Estats, Saffron Walden Essex C811 3AQ

G IS D GRED GEED D GRS GEED GEED Shan SaEn S GEED GRS GRS S

Goods despatched within 48 hours

If no dealer in your area contact GSC' direct.

|
|
|
I
I
|
I
I
|
Qnty Read. I
I
|
|
I
I
I
|
|
-
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ELECTRONIC
PIANOS
SPECIALISTS SINCE 1972

Clef Pianos adopt the most advanced
form of Touch Sensitive action which
simulates piano Key inertia using a
patented-electronic technique.

14 OCTAVE
DOMESTIC MODEL
COMPONENT KIT £266

COMPLETE KIT £442
MANUFACTURED £698
Two Domestic Models are available
including the 88-note full-size version.

COMPLETE KIT

MICROSYNTH

THE COMPACT MUSIC
SYNTHESIZER

COMPLETE
KIT

£235
* 21 OCTAVES
* 2 OSCILLATORS £320
e L - MASTER RHYTHM ALSO REQUIRED
» A
- SWITCH RUUTING A revolution in the fisld of Computer Music Generation|

“THE covmeuren BAND-BOX"”

(As Published in conjunction with “Practical Electronics™)

THUMBWHEEL A MUSICIANS [NSTRUMENT FOR:
SOLOISTS — SINGERS - RECORDING - PRACTICE

LIVE PERFORMANCE -COMPOSITION

The BAND-BOX provides an El ic Backing Trio isting of
Drums, Bass, and a Chord Instrument (one of 16
Waveform/Enevelope combinations), with the capicity to store olvze(;

Four intermixable Voice Controls may £129.00
l;g used to _ogitag! a':'ide _vx;riaéion of

iano tone, including Harpsichord.

Both Soft and Sns%ain edals are in- STRING
corporated in the Design and internal ENSEMBLE

Effects are provided in the form of
Tremolo, Honky-Chorus. and
Phase/Flanger,

A power amplifier integrates into the
Piano top which may be removed from
the Base for easy transportation.

(As Published in conjunction
with ‘Practical Electronics’)

v

A very popular Keyboard
Synthesizer Kit, for Group or
Home use. with a four octave

S|X UCTAVE ?ompass and split Keyboard
DOMESTIC MODEL e T
COMPONENT KIT £234 £19750

Comprehensive  two
organ rotor simulator plus a
three phase chorus generator.

Our Square Front Keyboards

3,000 User Programmable Chord Changes on more than

different Chords. Using advanced Microprocessor technology,
Playback of 50- 100 Scores can be executed in any Key and at chosen
Tempo. Complete Music Pad is electronically Indexed and stored on
secondary battery back-up. Facility exists for composition of Intro,

ROTOR-CHORUS
speed

Repeat Chorus, and Coda sections including Multiple Score Se-
COMPONENT KIT £95.00 quences. Sockets are provided for Volume Pedal and Footswitch plus
separate and mixed instrument Outputs. Total size 19" x 11 x 44"

KEYBOARDS incorporating Master Rhythm.

THE Programmable DRUM MACHINE

(As Published in conjunction with ‘Practical Electronics’)

88 NOTE {A-C| £62.67
73 NOTE (F-F) £51.75

COMPLETE KIT £398

MANUFACTURED £620
Component  Kits include Keyboard,

Key-switch hardware. and all clectronic | .. i

Since 1972 Clef Products have consistently produced leading designs
in the field of JEIeclmniLc 'lesical Instrumients, many of which have

FIVE OCTAVE £4197 EIGHT TRACK

FOUR OCVAVE £31.62 PROGRAMMING
/TWENTY-FOUR
PATTERNS/

components and may be purchased in

Complete Kits further contain Cabinets,
wiring harness, Pedals and in the case of
Domestic Models both Power Amplifier

and Speaker. avatlable to all our customers.

ul e
aramount importance, new techniques have been evolv
fouistages atnojshtiaicosl, ra(est musically valid technology has been incorporated into projects
which have been successfully completed by constructors over a wide
range of technical capability. Back up TELEPHONE advice is

With musical c&nalil '?f
and the

TWELVE
INSTRUMENTS
SEQUENCE
OPERATION.
COMPLETE KIV

£79.00
MANFO. £119.00

The Six Octave Stage Piano has the
same range of Voices and Effects and is
designed for use with an External
Amplifier and Speaker.

SIX OCTAVE
, STAGE MODEL

74
- COMPONENT KIT £234
COMPLETE KIT £383 MANUFACTURED £580
Please allow 7 days for normal despatch

~

PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE
(CARRIAGE EXTRA ON MFD PIANOS). Please send S.A.E. for
our complete lists, or use our telephone VSA/ACCE!
Competitive quotations can be given for
Australia please contact JAYCAR in Sydaey.

CLEF PRODUCTS (ELECTRONICS)

LIMITED
{Dept. P.E.) 44A Brambhall Lane South, Bramhall,
Stockport, Cheshire SK7 1AH 061 439-3297

The Clef Master Rhythm is capable of storing 24 selectable rhythmic
drum patterns, invented, modified, and entered by the Operator on to
Eight Instrumentation tracks. A three position Instrumentation con-
trol expands the number of instruments available to twelve, grouped
into sounds typical of playing with Drumsticks, Brushes, or Latin
American Bongos and Claves.

Sequence operation allows two rhythm sections to be coupled with
the second (B) section appearing at four, eight or sixteen Bar repeti-
tion. All drums can be adjusted for level and resonance on internal.
controls to suit individual taste, thus producing good musical sounds,
in a battery driven unit 84" x 5" x 24”.

SS Service.
EXPORT orders — in

it
enh Poy

Build yourself this professional
specification bench power unit.
You will have a development tool
as good as units sold to research
laboratories and industry at more
than twice the price.

The Kit comes complete with
pre-punched, painted and
silk-screened steel case, full
assembly and setting-up
instructions and every item
necessary to complete-the unit
as shown.

+£3.35 post and packing

+£575VA.T Also available
fully built up and tested at £59
+£3.35 post and packing
+£9.35VAT

Allow 14 days delivery
Send cheque or Postal Order to:

GRENSON ELECTRONICS LIMITED
High March Rd, Daventry, Northants,
NN11 4HQ. Telephone: 03272 5521
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RUBIN

The firm for Speakers

\
Bigger and Better for 1982

the colourful Wilmslow Audio brochure
—the definitive loudspeaker catalogue!

Everything for the speaker constructor — kits, drive.units,
components for HiFi and PA.

50 DIY HiFi speaker designs including the exciting new
dB Total Concept speaker kits, the Kef Constructor range,
Wharfedale Speakercraft, etc.

Flatpack cabinet kits for Kef, Wharfedale and many others.

* Lowest prices — Largest stocks %
* Expert staff — Sound advice %
* Choose your DIY HiFi Speakers in the comfort of our %
two listening lounges
{Customer operated demonstration facilities)
* Ample parking *
Send £1.50 for catalogue
f{cheque, M.O. or stamps — or phone with your credit card number)

* Access — Visa — American Express accepted ®
also Hifi Markets Budget Card.

The tirm for Speakers

Fsy
0625 529599

(r
Q
35/39 Church Street, Wilmslow, Cheshire SK9 1AS

- Lightning service on telephoned credit card orders! (('j
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“One of the neatest, most comprehensive and most useful of these car
computers that we have yet come across . . .”" PRACTICAL MOTORIST
The PE Car Computer was designed to exceed the specification of all
others, both for number of functions and accuracy.

It provides three classes of information: .
Driving information — 7 functions including miles per gallon (or litres
per 100 kilometres), speed, fuel used.

Journey information — 11 functions such as how far to go, ETA, how far
you can go on fuel left, how fast you need to drive to meet an arrival
time.

Car performance information — measure acceleration (eg. 0 to'60),
standing quarter miles, braking tests and much more using.the unique
‘programmed’ mode. Check which types of driving are particularly un-
economic, tune your car for optimum performance and economy.
The unit also incorporates an ignition cut-out as an optional extra. Set
the lock and the engine will not restart until a three digit combination is
entered.

iquid crystal for clarity in all lighting conditions.

those fitted with diesel or fuel injection engines.
Kitprice: £78.50 Assembled Price: £88.50
Ignition cut-out £7.75 + £1 p&p includes VAT.

PIMAC SYSTEMS LTD

20 Bloomfield Road, Moseley, Birmingham B13 9BY.
Tel: 021-449 0384

BI-PAK’'s COMPLETELY NEW CATALOGUE
Completely re-designed Full of the type of components you require, plus some
very inleresting ones you will soon be using and of course, the largest range of
semiconductors for the Amateur and Professional you could hope to find.
There are no wasted pages of useless information s often included in
Catalogues published nowadays. Just solid facts 1.e. price, description ang
indidual features of what we have available. But remember, Bi-Pak's policy
has always been to seil guality components at competitive prices and THAT
WE STILL DO.
BI-PAK'S COMPLETELY NEW CATALOGUE 15 now avarlable to you. You will be
amatzed how much you cam save when you shop for Electronic Components with
a Bi-Pak Catalogue. Have one by you all the time—t pays to buy BI-PAK.

" Toreceive your copy send 7 S plus 25p p&p.

8 Bit MICROPROCESSOR

National INSB0B0AN 40 Pin DIL N. Channel Silicon 5 watt (RMS) Audio Amp

The unit is housed in a custom designed box with high quality printed
anels and can be fitted above or below the dashboard. The display is

The kit includes all sensors, wiring, etc and is suitable for all cars except

Goods by return of post. Send S.A.E. for list of separately available parts.

MARCO TRADING

purchased these new premises in November and after we have settled the stock and
staff in we are going to open a retail shop for callers. Whilst the shop is not yet ready
we will of course make callers very welcome and feel confident they will find many
bargains. We will soon open on Saturdays, please telephone for further details.
TRANSFORMERS British made transformers at once only prices.

. Primary Secondary Current 1+ 10+ 100+
; 240V 45045V 400m/a S50p 45p 35p

N 240v 6-0-6 100m/a 58p 52p 43p
240V 6-0-6 500m/a 65p 60p 48p
i A Manufacturers note: We can supply OFF THE SHELF

1000+ quantities of the above transformers.

These high quality British made European Adaptors are
ADA'—,TORS ideal for driving radio’s, cassette recorders, TV games,
- calculators etc etc.

These adaptors fit the UK shaver socket.

1+ 10+ 100+
E08 4.5V DC 200m/a 50p 45p 32p

; EM3 6vDC  200m/a £1.00 80p 55p
% £09 6V DC

400m/a £1.50 £1.25 85p
RESISTOR PACKS

Marco has long been known for its resistor development packs and for the new-
comer we give full details.

0.25W 10 of every value from 10 ohm to 820K i.e. 10R, 12R, 15R, 18R, 22R, 27R, 33R,
39R, 47R, 56R, 68R, B2R, 100R etc etc up to 820K.
Total: 600 resistors Price: £5.00

0.5W 10 of every value from 2R2 to 2M2 i.e. 2R2, 2R7, 3R3, 3R9, 4R7, 5R6, 6R8, 8R2,
10R etc etc up to 2M2.
Total: 730 resistors Price: £5.50

OUR LATEST CATALOGUE NOW AVAILABLE FOR ONLY 25p INCLUDES COMPO-

NENTS, CHART RECORDERS, MULTIMETERS, SPECIAL OFFERS AND PRE-PAID
ENVELOPES.

Please add 35p postage and packing and.15% VAT to all orders.
Send orders to:

MARCO TRADING (Dept PE9)

The Maltings, High Street,
Wem, Shropshire SY4 5EN
Telephone: WEM (0939) 32763

Every order receives our latest special offer lists. Or send SAE.
All orders despatched by return of mail,

We have now moved to our new much larger premises. (Over 6000 sq ft). We
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GATE MOS TECHNOLOGY As used In Nationals

N8080 Micro Compuiter Family

Instruction Cycle Time 2 uS

Supplied with functional

Block Diagram

BRAND NEW —

NOT seconds or rectaims

100% pertect RDER NO. Sxa080 ORIy
Normal Sell price £4.50 each

Our BI-PAK Special Price‘£2 .00

SO HURRY — LIMITED STOCKS

40 Pin IC Socket lo fit SX8080 Offer price
ORDER NO. 1609 30p
"

5121 SCREWDRIVER SET

6 precision screwdrivers in hinged plastic

case. Sizes: — 0.8, 1.4.2, 2.4,
2.9and3.6mm £1.78

5131 NUT DRIVER SET

5 precision nut drivers in hinged ptastic case.
With turning rod.

Sizes: — 3. 3.5. 4. 4.5and 5Smm. S8

5741 TOOL SET"

5 precision instruments in hinged plastic case.

Crosspotnt (Phitlips) screwdrivers: —
HOand H 1 Hex key wrenches: -
1.5.2and 2.5mm £1.78

5751 WRENCH SET
5 preclsion wrenches in hinged plastic case.
Stzes: —4.4.5.5.5.5and 6mm. £1.75

BUY ALL FOUR SETS: 5T21-5T5t and get
HEX KEY SET FREE 4
HEX KEY SET ON RING.

Slzes: 1.5,2.2.5.3

4.5.5.5and 6mm.

Made of hardened steel.

HX/1. £1.25

High Quality audio amplifier Module. Ideal or use in
record players, tape recorders, stereo amps and
cassette players. etc, Full data and bach-up diagrams
with each module.
Specihication*
® Power Output 5 watts RMS @ Load Impedance 8- 16
ohms ® Frequency response S0Hz to 25 KHz~3db ®
Sensitivity 70 mv for full output ® Input Impedance
50k ohms ® Size 85 x 64 x 30mm ® Total Harmonic

distortion less than-5%

BI-PAK’S give away price

- £2.25

each
You could not Build one
for this price.

Mw39s NI-CAD CHARQGER
Unlversai Ni-Cad battery charger. All plastic
case with lift up id. Charge/ Test switch. LED
indicators at each of the five charging points.
Charges: - Power: —

PP3 (V) 220-240V AC
U12{1.5V penltte) Dims: —
U11(1.5vV"C") 210 x 100 x 50mm
U2(1.5v D" £6.95

POWER SUPPLY 0UR PRICE £3.25|
Power supply fits directly into 13 amp sacket.
Fused for safety. Polarity reversing socket
Voitage swilch. Lead with mult plug.

Input: — 240V AC. 50HZ Output: -3,4.5.6.
7.5.98 12vDC Rating:-300ma  Mw8s

TRIACS — PLASTIC

4 AMP — 400y — T0202 — TAG 136G.

1 OFF 10 OFF 50 OFF 100 OFF
40p £3.75 £17.50 £30.00
8 AMP 400v — T0220 — TAG 425

60p £9.75 £27.50 £50.00

2N3055 The best known Power Transistors i the
World — 2N3095 NPN 115w
Qur B1-PAK Special Otfer Price.
50 oft
£16.00 £30.00

80312 COMPLIMENTARY PNP POWER
TRANSISTORS T0 2N3055
Equivalent MJ2955 — BD312 — 103
SPECIAL PRICE £0.70 each
10 ot £6.50

TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year A host of Electronic

— rotary and slider, presets— honzontal and vertical

p 0
Resistors of mixed values 220hms to 2M2 — 1/B10 2 Watt A comprehensive range of

Audio plugs and sockets of vanous types plus swilches. fuses. heatsinks, wire, nuts/bolts.

capacitors including electroiytic and polyester types plus disc ceramics efcetera \

gromets, cable clips and fyes. knobs and P C Board Thenadd fothat 100 Semiconductors
to nclude transistors. diodes. SCR's opfa's. all of which are current everyday usabie devices.
Inalla Fantastic Parcel. No rubbish all identifiable and valued in current catalogues at well

s £75 00. Qur Fight Against Inflation
- Beat the Budge!
— Down with Depression

Price —

JUST £6.50.

Olno $XB6

—

Send your orders to Dept PE9
BI-PAK PO BOX 6 WARE HERTS.
SHOP AT 3 BALDOCK ST.
WARE HERTS

Use your credit card. Ring us on Ware 3182 NOW and
gt your order even taster Goaods nomally seni 2nd
Class Marl

Remember you must add VAT at 15% to your order
Total. Postage add 75p per 10tal ordet
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Now our name

means more,than

ever before.

If the name BICC-Vero sounds
only half familiar, that’s not the
only difference you're going to
notice.

Because not only have we added
to our name we've also added to
our technology. Building upon
our well established industrial
product range and incorporating
the very latest ideas and
techniques to ensure that you too
are working at a state-of-the-art
standard.

But you will of course still recog-
nise the old favourites. Products
like Veroboard, which pioneered
in so many ways, today’s thriving
pastime of electronics.

Bigger means better in other
BICC-Vero Electronics Group
in electronics technology. Our
our supply and distribution
facilities improved.

we appreciate the very real

market — and service it
accordingly.

Yes, we're sure you'll notice the
difference. As well as that
pleasantly familiar personal
touch.

BICC-VERO ELECTRONICS LTD. =——=

Industrial Estate, Chandlers Ford, ve ro
Eastleigh, Hampshire SO5 3ZR. = _

Tel: Chandlers Ford (04215) 62829. The mechanics of electronics

respects. Being part of the giant
ensures that were a major force

R and D scope is enlarged, and

And because we’re professionals

professionalism of the hobbyist

Wmmm
R AR E R R R AR ARR BB R R AR AR
CR LT lﬂﬁ?!ﬂﬁ“ﬂﬂfﬁﬁiﬂaﬂ!ﬂﬁﬂHﬂﬁﬁ

B e
L LR R PR

e T
EEEEEHREERBERREB MR e
aaﬂmﬂanmmwuﬁ;nanuahmtantﬁaeg
hﬁﬂﬂﬂﬂﬂmhﬂhﬂﬂlﬂhﬂﬂh= BEEEARERRBEREDEEB BN

Eﬁhhm'n T L |

iﬁﬁdﬁ: EEERER r.:!':u::nnni::::::hh::::::nmm

Eﬂﬂﬂﬂnﬂﬂﬂﬂ!ﬂﬂiﬂhﬂh"* Eﬁiilkﬁﬂﬂﬁﬂﬁkrlﬂhﬂﬂﬁﬁllﬂ j
CCRLLEEECECCEE UL LT LTI §

e AR AR ERAEEE
EBHBEEBBEEHEEEﬂEﬂ§ﬂﬂmBHEHEHEBEEBHEHEEHHH!BH

) el wol ool oal

lectronics Electronics Electronics Electronics Electronics  Electronic

OPEN FRAME MONITORS AVAILABLE FOR OEM’'S

The PRINCE of Monitors

offers better Monitoring.
24MHz Bandwidth-~ensures a clear crisp display.
Available with P4 White P31 Green AND L1 ORANGE

0

Scan: 625 lines/50 Hz. Deflection: 110°. Active raster: 240x 172mm.,
Bandwlidth {3dB): 10 Hz-24 MHz (at 3dB polnts). Character display:
80 characters x 24 lines. Horizontal frequency: 15625 Hz £ 05 KHz,
Vertlcal frequency: 50 Hz. Horlzontal llnearity: % 3%, Vertlcal
linearity: * 2%. Geometric distortion: * 1.5%. EHT (at zero beam
current): 13kV % 0.5kV. Power drain: 30 Wan approx. Voltage
supply: 110V A.C. 50 Hz/220V A.C. — 50 Hz/240V A.C., 50Hz/
* 10% upon request. Video input: 2 x BNC — or CINCH — or
PL 259, (composite videa) negatlve sync, input 0.5-4V p.p. across
75 Ohms. X-Ray radistion: conforms to I.E.C. Spec. No. 65, Overall
dimenslons: 320 1370 x 265 mm. Welght: 7 Kg. approx. Ambient
temperature: 0—45

OTHER CROFTON PRODUCTS INCLUDE: Computer peripheral
equipment, Frame grabber, Floppy disk drives, Floppy disks,
Computer power supplies, C.C.T.V. monitors, Uncased monitors,
Monitor P.C.B's., Cathode ray tubes, VHF/UHF modulators, Video
switchers, Video distribution smpliflers, Camera housings, Psn and
tilt units, Camera lens, Camera tubes, Printed clrcuit board service.

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx, TW1 4AD.

DIY KITS N BITS

PROFESSIONAL EQUIPMENT AT OISCOUNT PRICES!
e KITS £32, £50, £75, £85 INCLUDING FULL INSTRUCTIONS e
@ CONTROL PANELS £18, £23, £29, £37 @ BELL BOXES £6.25, £7.50 ®
® PRESSURE PADS £1.06, £1.45, £1.95 @ 4 CORE CABLE (100m) £8.00 @
® SIRENS £7.50 @ CONTACTS 72p, 74p, . g ULTRASONICS £3450 @
® DOOR PHONES £49.4
BUY AKIT OR DESIGN YOUR OWN SYSTEM

SEND S.AE. OR 'PHONE NOW FOR FREEFuLLY ILLUSTRA'I'ED CATALOGUE
IT TELLS YOU ALL YOU NEED TO KNOW!

CARRIAGE INCLUDED. VAT EXTRA 15%
Please allow 14 days for delivery.

A.D. ELECTRONICS, 217 WARBECK MOOR. AINTREE, LIVERPOOL L9 OHU. 051 523 8440

TRADE ENQUIRES WELCOVE

_
S

Telephone: 01-891 1923/15613 Telex: 295093 CROFTN G
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ENFIELD ELECTRONICS
BARGAINS OF THE MONTH FOR ALL P.E. READERS!

A wpem sterec headphone

Specificats

1 -anthODG 21 1,000Hz with Tmw
2| Ffv?r responsa: 20-13.000Hz

3) impedance 8 ohms
4}

5]

€}

Matching impedance 4-16 ohms

Maximum input 0-6 wafta per channel Un e salNLEATbattay

pastic case with 1 up. e,
Charge/Test swich. LED indicators at
each of the five c! nugmq poims.

Charges:. PP2 {3V). U12 {15V
penlite). UM {15V ~c~) Uz 15V

8) anm -soh ear pads and head
205 100 % B spﬂlt.i
Pri “”0VA|"[| i
o:‘ No. LE-76VS * N Dg?u:':: v ,V,,Q,A o
PLEASE ALLOW 10 DAYS FOR DELIVERY. OPEN 9am-6pm MONDAY TO SATURDAY.
208 Baker Street, Enfield, Middlesex.
01 366 1873.
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Individual stide volume control
(starec/mono swi
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An entire
range of
low-cost
high-
performance
instruments

sabtronics &;
‘Making Performance Affordable

°2010A 3%-Digit LE.D. Bench DMM
*2015A 3%-Digit LC.D. Bench DMM

2020 3%-Diglt LE.D. Bench DMM
with Microcomputer Interface
2033 3%-Digit LC.D. Hand DMM
*2038A 3%-Digit L.C.D. Hand DMM
*2037A 3%-Diglt LC.0. Hand DMM
with Temp.

LP-10 10MMz Logic Probe

5020A
*8110A
*B810A
*86108

1Hz-200KHz Function Generator
100MHz 8-Digit Frequency Meter
600MHz 8-Digit Frequency Meter
600MHz 9-Digit Frequency Meter
1GHz 9-Digit Frequency Meter
10MHz Universal Frequency
Counter/Timer

B800MHz Prescater

5MHz Single Trace Oscilloscope

* Also avallable in kit form.

Test our low priced test equipment. It
measures up to the best. Compare our
specs and our prices - no-one can beat our

price/performance ratio.

Full colour jllustrated

brochure and price list from:

BLACK STAR LTD.,

Blla

9a Crown Street,St. lves,

Cambs. PE17 4EB

Tel: (0480) 62440. Telex 32339

SINCLAIR COMPUTERS
Wa are the leading world-wide Sinclair export

specilist including Norway, Sweden, Finland
and Denmark. Write for our surprizingly low
prices

PRINTERS

Buy any of the below and get a free interface
kit and word processor pro, for UKLOI or
Superboard. Seikosha GPI0OA €205. OKI
Microline 80 £€275. OK!{ Microfine 82A €399.
Epson MX70T £259. Epson MX80T/3 £319.
Epszon MXBOF/T3 £349. Epson MX100/3
£429.

e

VIC 20 COMPUTER.
Two special offers- If it is bought with the
Vic20 we can supply the cassette recorder for
£30.43, Ahernatively. we will supply a free kit
with each Vic20 to allow the use of an ordinary
cassette recorder. Vic 20 €165. Ordinary cas-
sette conversion kit £6. Vic20 cassette recor-
der £36.50. High resolution cartridge £27.95.
Machine code monitor €27.95. Vic printer
£189. Floppy disc drive £309. Ram cartridges:-
3K £24, 8K £35, 16K £57. Game cartridges:-
r lander, Alien or Avenger £15 each. ﬁ-
tick £6.52. Intro to Basic Part | £13. New low
cost memory board, no need for a mother-
board, comes with JK ram on board + socket
for a rom + sockets for another 24K of low
current Nmos ram (just plug in chips to expand
memory) £49. 27K version £109. Extra mem-
ory chips £6 per 2K

UKI101 and SUPERBOARD

32 x 48 display expansion kics UKI0! €9,
Series | Superboard €14. Guard band kit for
Superboard only €10. The below accessories
suit both the UKI0t and Superboard:- Extra
ram £2.10 per K. Cegmon £22.50. Wemon
€14.95. Word processor program €10, Cen-
tronics interface kit €40, 610 expansion board
£179. Cased minifloppy disc drives with DOS
single €275, dual £415.

NEW GENIE | €299
EG3014 Expansion box with 16K/32K ram
€199/€213. We are Cumana disc drive
ialists for the Genie Single sided disc
rives:- 40 track €205, dual 40 track £345, 80
track €269, dual 80 track £469. Double-sided
disc drives:- 80 track £399, dual 80 track £699.
Double density convertor £72. Parallel printer
interface £36.

BATTERY ELIMINATORS®
J-way (?e 6/7.5/9V 300ma £3.50. Stabilized
model 3/6/7.5/9V 400ma €7.98, |00ma radio
with press studs 9V £4.95, IV+9V
.25. Car convertor |2V input, output
3/4.5/6/7.5/9v 800ma £3.04,

BATTERY ELIMINATOR KITS®

100 ma radio types with IV ELTY,
9+9V  €2.50. Suabilized B-way types
3/4.5/6/7.5/9/12/15/18V 100ma £3.12, 1A
£€8.50. Stabilized power kits 2-18V 160ma
€3.12, 1-30V LA €8.50, 1-30V 2A €1530.
TTL and computer supplies SV stabilized 1.SA
(7'6]1_A €14, 6A €23. 12V car convertors |A
€l

TV GAMES*
AY-3-8550 + kit £9.26.

BI-PAK AUDIO MODULES*
PS12 €£1.75. T538 £2.90. AL6O £5.62. BMT80
€6.36. Stereo 30 £19. ALBO £8.56.

SWANLEY ELECTRONICS,
Dept PE, 32 Goldsel Rd.,
Swanley, Kent BR8 8EZ.

Tel. Swanley (0322) 64851.
Please aliow 14 days for delivery.

Postage £3.50 on computers, £4.50 on printers
and 50p on other orders. Plegse add VAT to olf
prices except those sections marked with a *
Overseas and officiol credit orders wekome.
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ACTIVE COMPONENTS

Lowest Prices -

*2708 450ns
*2716 450ns {5V}
*2716 350ns (5V)
*2716 4%0ns {3 rail)
*2732 450ns

*2732 350ns
2532 450ns

+ PL9, 10)

SK3, 4)

Device Price
FAMILY
*Z80CPU 315
°Z8OACPU 350
*Z80CTC 75
*ZBOACTC 2%

*Z80ADMA 1195
*280PIO 75
*Z80API0 2%
*Z80ASID0 1198
*Z80ASIO-1 1198
*Z80ASIO2 1199
*MK

3886  11.00
*MK38864 1447

*2114 Low Power 200ns

360
BBC MICRO KITS %% N
As some parts are still in short supply please check availability bafore ordering.
.50 BBC21 Printer cable complete
BBC22 Connector for user port with
36" cable
BBCA4 Analogue in|
BBCS5 5 and 6 pin
and RG
BBC86 Connector

BBC1 4516/4816 x 8 100ns
BBC2 Printer/User 1/0 kit (IC63, 70

PLS .00
BBCA Analoque input kit {IC73, 77 + SK6) 6.70
BBCS SeriaKla /(4) and RGB kit (IC74, 75

+

. 1145
BBCS Expansion bus and tube kit (IC71, 72,
76+ PLIY, 12) 625

MAIL ORDER SPECIALISTS

MEMORIES % NEW LOWER PRICES w#
0.50 *4116 200ns
*4116 150ns

.59 *4164 200ns (TH
5.95 *4816/4516 100ns
360 *5516 200ns
4.4 *6116P3 150ns

*6116LP3 150ns
EW LOWER PRICES ¥

input

* Massive price reductions on LPS and CMQS %

Fastest Delivery

215

t plug with Cover  2.2%
IN plugs for Serial 1/0

098
r Bus port with cable 350

Device Price | Device Price |Device Prica| Device Price
RLOPPY DISC CRYSTALS JALS CONT. TALS CONT.
CONTROLLERS | IMHZ 290 3n 063
*FDI771  17.42 | 1.008MHZ 290 |26 0.12} 390 049
*WD1391 Kit 1.8432MHZ 220 |27 012} 333 044
N — . 012] on. socxers
VOISR o lomiiz 148 2 012/ LOW PROALE -
*WD1395 Ki 7 -
oCC) i N | 1B
*WD1397 Kif CMOS 4000 “B” .12 14 pin .09
kit 50 | SERIES 42 027[ 16 pin 0.09
(Kits include 4000 010 {47 0341 18 pin 013
9X + 4001 0.10 | 51 0.141 20 pin 0.14
WD2143 + 4002 0.12 0.14{ 22 pin 017
WD1681) 4007 01574 0.16 §4 pin 019
mscsuorr |11 0B olaen oz
CHIPS i
SAY31015 299 | 4013 024 |83 ool ok socxers
AR 1% il o o o LOW PROFLE -
*AY51013 299 | 4017 031X Dl ETon (3]
*AY53600 7.9 | 4020 49 (& 0.25| 14 pin 029
:evszam 599 %3 g}; 109 0271 16 pin 031
sMC1488 055 | 9025 0.16 (122 3% %SS'.'"‘ %g
*MC1489 055 | 4027 on 22 pi 00
*MC345 285 | 4028 049 (123 om|2ubn o0&
TMC34BA 425 [ 400 v lin 039/ 28 pin 054
Mose0 1% | 42 s 13 40 pin o8
e e 049 (138 031
MC1aa) 694 | 4 e RE 031/ DIt JUMPERS
sMClaatz 799 [ 4049 oM l1as 0,69/ Single Ended 26
$RO32513L 638 | 100 4151 033 14 pin 140
*RO3-25130 599 | 405 04 16 pin 150
4052 059 (153 8281 24 pin 2%
DVM CHIPS 4060 059 | 156 034 40".
SZNASOE 761 4066 o 034/ 40 pin 3z
SZN4SOKit 1735 | 4069 0.15 | 157 025| 1 uble Ended 6"
LINEARS 4070 014 829 14 pin 150
LM301AN 025 | 401 0.14 | 161 035 6 pin 205
M30SN 089 | 4073 0.4 | 163 0341 54 pin 310
LM31IN 0.69 | 4075 0.14 164 0331 44 pin e
LM3ISN 214 | 4081 0.5 | 165 054
LM324N 030 | 4003 025 | 166 0.63| pouble Ended 17/
LM348N 059 | 4508 129173 064} 14 pin 200
LMSsSN 016 | 4511 044 | 174 040/ 15 pin 215
555?N 4512 049 [ 175 044/ 24 pin 5
LM74}c%pln)01l :g;g gg }9' gz 40 pin 5.10
LM748 {8 pin} 034 | 4526 063|193 0.44|-Double Ended 18"
LM725CN 320 | 4528 069|194 0341 14 pin 205
4541 09919 0.34] 16 pin 25
;‘EGUUTORS 4543 0.54| 24 pin 140
L 32 | NB. other 240 0.64| 40 pin 525
1815, 0.39 | devices available g:; g's
78L05 029 24| ZERO INSERTION
78012 ulf ASSERIES) |y (283 b FORCE SOCKETS
18L1S 023 | gy 0.11 {245 09| 2400 73
i 055 | 5 01125 02| 28pin ;m
a2 IBlm 011257 034] 40pin
L 5 . 5 | 04 011|259 057
M309 098105 0.11 | 266 0.19] 25 WAY D"
LM%Q 32"} 08 0112 059 conu:clrons
(MzEK  PoA |10 o |3 03] cobial ™ oss
HF 12 0.11 | 385 029} Male-Female (38"
MODULATORS |13 on 029] cable 10.13
*EMHZ {UMT111) |14 033 | 367 028/ Male S ended (18
3.70 |15 012 | 368 039/ cable) 58
*8MHZ (UM1233) |20 012 |3 0.58| Female S ended
€021 012 |374 054| (18" cable) 625

available on asterisked components. Telephone for current prices.

6800 FAMILY
*6800
*6802 349
*6803C 1210
*6809 8.45
*6810 112
6821 120
*6840 3%
*6845 6.75
6850 1
6880 107
6887 0.80
*68488 In
6875 5.62
6843 1399
A 6.30
*68B02 19.11
*68821 22
*68B10 200
*68B40 470
*68B50 286
6500 FAMILY
* 3
*6520 29
6522 319
*6532 595
8080 FAMILY
*8085A 440
8212 155
8216 0.60
*8251 319
8255 295
BUFFERS
81LS9% 050
81LS96 090
81L597 0.90
811538 090
8726A 120
8T28A 120
8195 135
135
8738 145
ATA
CONVERTERS
SZN425 145
*ZN427 599
*ZN4Z8 475
SZN432 13.00
*ZN433 59
*ZN447/8/9 POA
Oata
' =1
VISA

24 HOUR TELEPHONE SERVICE FOR

CREDIT CARD USERS

* All prices exclude VAT and Carriage {0.75 + VAT) on orders under £10 %
% All orders despatched on day of receipt with full refund on O/S items If requested #

# Order receipted & retumed with goods If full VAT invoice required please add 0.50 + VAT &

ACTIVE COMPONENTS (MAIL ORDER)
DEPT PE, HEWITT HOUSE, NORTHGATE STREET

BURY ST. EDMUNDS, SUFFOLK P33 1HQ

TELEPHONE: (0284) 701321

TELEX: 817670
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RECEIVERS AND COMPONENTS

SPECIAL OFFER TO P.E. READERS

Stock clearance of AtarifTaito Commercial Video Printed Cir-
cuit Boards. £fff of Components & Support Hardware
(Capacnwrs I1.C. 74 Senes Resmors Preset, Eproms, Edge
PU. etc). Com:

s, Sub-miniature
ponems may vary from board to board.
Yours for ONLY £12.45 plus £2.00 P&P. Send S.AE. for Free
Catalogue packed with Bargains — Power Supplies, Transfor-
mers, Fruit Machine Reel Units, Wiring Looms, Solenoids,
Relays, Hundreds of Micro Switches, Motorised Switch for
Chase Lights etc. Plus a large selection of other electronic
products.
Mail Order Terms | P.0. | Cheque with orders.
Please allow 14 days delivery.

STAR AMUSEMENTS ELECTRONICS
Reigate Road, Hookwood, Horley, Surrey RH6 OHL.

TURN YOUR SURPLUS Capacitors, transistors, etc., into cash.
Contact COLES HARDING CO., 103 South Brink, Wis-
bech, Cambs. 0945 4188. Immediate settlement.

4MHz CRYSTALS. Brand new 125p each + 20p P&P, CWO.
Send to B. Holt, 16, Ennerdale, Tunstall Road, Sunderland,
SR2 7HR.

BRYSTEP ELECTRONICS
10 Camphill Industrial Estate,
West Byfleet, Surrey KT 14 6EW.
Tel. Byfleet (09323) 51676

always be sent registered post.

Classified Advertisement Dept.,

01-261 5846).

D Connectors

K £0.10 4§  £0.15 nnon Hsg.
Bh. s i o |64 | Type) (piss.
4008 £0.47 418 £0.18 o Plugs Skts  tic
0 £0.11 481 £0.14 1y £0.80 £0.95 £0.
W) €016 49 €028 | SV £1.10 £1.50 £0.92
W13 £024 40 £0.39 | B Wy £1.50 £2.00 £0.92
0I5 £0.50 460 £1.44 ;WayA nizopéaszs ;o .28
. . t. Angle ¢,
W1 (040 B €045 | 3y BLIY L3
018 £045 412 £0.50 | ISway £), 53 ‘2_32
4028 €048 4U  £1.19 | B way €220 £320
L)) €0.48 4515  £1.20 | 3T way £2.97 £4.20

04 €032 61 £035 [ vore

Regudato

0 £048 &8 £0.64 | 0f €039 .'323.%” £0.05 |
00 £048 8V £070 (735  £0.39 N4 £0.03
LMok £1.30 WS40l £0.15
441 £058 454 £3.98 | |l £4.88 (56 £0.16

W) €024 &8 €0.90 With every order. | BDI2
FREE (NPN Darlingron)

Many, many other items heid in stock.
SAE. for Iul stock and pnce st Alo,

Pk:/sc 2dd £030 p & p and YAT. @]
seperate list of items which are e Suw )
3

lin/Liquidator stack, at bargain
fully guarantee your money n FiLL S"“:ol:LTagER
it any item hqh whether old or new, 1SSUE

provided it is retumed within 18 days of

receipt. We have nevr had to rem 4011 £0.08 4017 £0.30

34 £3.20

money yet

P.C.BOARD S.S.12" x 127 -3 for £2.00. Glass fibre P.C. Board
S.S.0r D.S. 12" x 12" £1.00 each. Add 60p p&p any quantity.
Cooper, 16 Lodge Road, Hockley, Birmingham B18 SPN.

SCOOP PURCHASE — TELEPHONES
Black G.P.O. type for extension use. As new only
£4.75 each. Carriage £1.75. 2 for £12.00 carriage paid.

HAVE YOU SEEN THE GREEN CAT?
1000s of new components, radio, electronic, audio at
unbelievably low prices. Send 40p and receive list
and FREE Record. Speed Indicator. Try a JUMBO
pack, transistors, caps, resistors, pots, switches,
radio, and electronic devices. Over £560 worth for £11

plus carriage £2.50.
t PE3,

MYERS ELECTRONICS, De
12/14 Harper Street, Leeds, LS2 7EA.
Tel: 452045. Callers Welcome.

SMALL ADS

The prepaid rate for classified advertisements is 32
pence per word (minimum 12 words), box number 60p
extra. Semi-display setting £10.70 per single column
centimetre {minimum 2-5 cms). All cheques, postal
orders etc., to be made payable to Practical Electronics
and crossed “Lloyds Banks Ltd". Treasury nptes should
Advertisements,
together with remittance, should -be sent to the
Practical Electronics,
Room 2612, IPC Magazines Limited, King's Reach
Tower, Stamford St, London, SE1 9LS. (Telephone

NOTICETO
READERS

Whilst prices of goods shown
in classified advertisements are
correct at the time of closing
for press, readers are advised to
check with the advertiser to
check both prices and
availability of goods before
ordering from non-current
issues of the magazine.

PRINTED CIRCUIT BOARDS MANUFACTURED. Prototypes or
large quantities. Prices available on request. MAYLAND
PCB CO.,, 4, The Drive, Maylandsea, Althorpe, Nr. Chelms-
ford, Essex. Phone 0621-741560.

BOURNEMOUTH/BOSCOMBE. Electronic components
specialists for 33 years. Foresters (National Radio Supplies),
Late Holdenhurst Road. Now at 36, Ashley Road, Boscombe.
Tel. 302204. Closed Weds.

ELECTRONICS COMPONENTS SHOP in Maidstone, Kent.
Thyronics Control Systems, 8, Sandling Road, Maidstone.
Maidstone 675354.

BRAND NEW COMPONENTS BYRETURN
SOV.

Electolytic Ca acltori16V 25V,
47 y‘0 "22 4.7 & IO Mfds. — Bp.

& ﬂ 220—8p.
(50V—1 On) 470—1 1 0. (48V—1 6o), 1000/15V—15p.
1000/2 5V—Z§p 1000/40V—35p.

i o d T b .loctvolync-
0-1. 022, 0-47 10 ¢ 35V, 4.7 @ 6:3Vv — 14p.
2.2/35V,  4.7/25V—18p.  10/25V,  15/16V—20p.
27/16V, 33/10V, 47/6V, 68/3 & 100/av—30p
15/25v,  22/25V, 47/10V—35p.  47/16V—80p.

Subminiature Ceramic Caps. 12 . Series 100V.
2% 10 pt. to 47 91.49. 56 pf. to 330 pf.—lp.
10% 390 to 4700 ~4p.
Vertical Mounting Ceramic Caps. V.
EIZ 22 pf. 10 1000 pf. €6 1500 pf m 47000 p'—lp.
'ntyvene E12 Sarial 63V. Horizontsl Mnto.
f. to 820 pf.—3p. 1000 p' to 10,000 pf.—4p.
Mimutuva Polyonov 250V Vert. Mtg. E6 Sori .
-01 to -068—4p. 15, 22—6{ -47—10p.
-68 — 12p. |O—1gp . 2p. 22—249.
mlav {Polyastar) Fllm 100V Venlcal Mounung.
-001, -0022, -0047—3p. -01, -022—4p. - 5, 0-1 b
High Stability Mimuture Fnlm Resistors S%
?W £24 Series 0.51R — ‘IO‘S\AO {Except 7M5, 9M1) - 1p.
p.

W E12 Series 1RO to 10M

W E12 Serles 10R to 10MOQ. — p.
W metal film E12 Series 10R-1M0. 5% — 2p. 1% — 3p.
1N4148—2p. 1N4002—4p. IN 006—69 1N4007—T7p.
BC107/8/3-—12p. BC147/8/9, BC157/8/9, BF 195 & 7—10p.
8 PIn ic's. 741 Op. ‘amp.—18p. 555 Timer—24p.
Dli Hoiders B pin—9p. 14 pm—p‘l2p 16 pm—1zg.
LEO's. 3 & 5mm. Red— Ow, Green & Yellow—140p.
Grommets for 3mm.—14p. Grommets for 5mm—2, 2p.
20mm. Q.B. Fuses -16 .25, -5, 1, 2, 3 & 5A—-bp.
20mm. Anti Suvge IOOmA to 5-0A—8p.
20mm. Fuseholders P.C. or Chassis

Battery Snaps {pairs} PP3—8p. PPS—‘lzp
400mW Zener diodes E24 series 2V7 to 33v—8p.

Prices VAT inclusive Post 15p. {Free over £6.00),

THEC.R.SUPPLY CO.

MISCELLANEOUS

CLEARING LABORATORY: scopes, generators, P.S.U.'s, bridges,
analysers, meters, recorders, etc. 0403 76236.

PARAPHYSICAL JOURNAL (Russian Translations): Psychotronic
Generators, Kirlianography, Gravity Lasers, Telekinesis.
Details SAE 4x9” PARALAB, Downton, Wilts.

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London, E.4. 01-531 1568.
ENAMELLED COPPER WIRE

SWG 1ib 8oz 40z 20z

8to 34 3.30 1.90 1.00 0.80
35 to 39 3.52 2.10 1.15 0.85
40 to 43 4.87 2.65 2.05 146
44 to 47 8.37 5.32 3.19 2.50
48 to 49 15.96 9.58 6.38 3.69

SILVER PLATED COPPER WIRE
14 to 30 6.63 3.86 2.28 1.50
TINNED COPPER WIRE
14 to 30 3.97 2.4 1.39 094

10 x 10 Mtr reels 3 amp PVC cable mixed colours

£5.00
Prices include P&P, VAT. Orders under £2 add 20p.
SAE for list of copper and resistance Wire.
Dealer enquiries welcome.

BURGLAR ALARM EQUIPMENT. Ring Bradford (0274) 308920
for our catalogue or call at our large showrooms opposite
Odsal Stadium.

127, Chesterfield Rd., Sheffiald SBORN.

T & J ELECTRONIC COMPONENTS. — Quality Components,
competitive prices. HNlustrated Catalogue 45p. 98, Burrow
Road, Chigwell, Essex.

300 SMALL COMPONENTS, transistors, diodes £1.70. 7lbs
assorted components £4.25. 101bs £5.75. Forty 74 series ICs
on panel £1.70. 500 capacitors £3.20. List 20p refundable.
Post 60p. Optional insurance 20p. JWB Radlo, 2, Barnfield
Crescent, Sale, Cheshire M33 INL.

E6 AUDIO COMPRESSOR — and undistorted 40dB compression -
goes between any microphone and any transmitter or tape
recorder input and output level controls - PTT lines — full
constructional details. — All components available from Map-
lin, Send 40p (CWO) to N. J. EDWARDS, 17 Palace Street,
Norwich.

——
Equipment Wire

MULTI-COLOUR WIRE-PACKS

28 Different Colours/Bi-colours
| DEF 61-12 (part 6) Type 2

Pink - Red - Violet - White - Yellow - Green/Red
Green/Yellow - Grey/Blue - Grey/Black
Orange/Red - Orange/Black - Pink/Black

- Red/Blue -

Purpie/Red -

.Y
5 metres of eac

7/0.2 set £6.55 6/0.2 set £9.95

no extras
for VAT pdp
inclusive prices,

e PE
The Mattings
Sawbridgeworth
Herttoroshire
CM219LY
0274 724970

Stort Technology

2 dwrsion of Space Appicalions L1d

68

Black - Blue - Brown - Green - Grey - Orange I

WRONG TIME?

ALWAYS CORRECT with an MSF CLOCK — never
gains or loses, SELF SETTING at switch-on, 8 digits
show Date, Hours, Minutes and Seconds, auto
GMT/BST, leap year and parallel BCD output
(including WEEKDAY) for computer etc.

Receives Rugby 60KHz atomic time signals, built-in
antenna, good selectivity, 1000Km range.

Fun-to build kit includes all parts, printed circuit,
case, instructions, postage etc, £69.60, money back
assurance to GET the RIGHT TIME now.

CAMBRIDGE KITS
45 (FJ) Oid School Lane, Milton, Cambridge.

MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers — Starter pack (5 sheets, lines,
pads, |.C. pads) £2.10. Large range of single sheets in
stock at 45p per sheet.

Master Positive Transparencies from P.C. layouts in
magazines by simple photographlc process. 2 sheets
negative paper, 2 sheets positive film (Ad) £2.10.
Photo-resist spray (200 ml) £3.50 (p+p 65p) Draft-
ing Film (A4) 25p. Precision Grids (Ad) 6

22p stamp for lists and information. P&P 50p per order
except where indicated.

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE.

OPTICAL FIBRES for use in communications, electrical isola-
tion, remote ing, illumination, etc. I tory package

contains five sample lengths of Silica, glass and plastic fibres
totalling ten metres plus a forty page fibre optics guide with
theory, uses, practical circuits, etc. Send £5.99 to Quantum
Jump Ltd., 53, Marlborough Road, Liverpool L13 8EA.

RECHARGEABLE
BATTERIES

Private & Trade Enquiries Welcome
FULL RANGE AVAILABLE. SAE FOR LISTS. £1.45 for
Booklet. Nickel Cadmlum Power plus Calalogue Write or call:
Sandwell Plan 2 Union Drive, BOLDMERE; SUTTON
COLDFI4 33WEST ‘MIDLANDS. 021 354 9764. Ater hours

*NEW SEALED LEAD RANGE AVAILABLE®
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MISCELLANEOUS  — CONTD. EDUCATIONAL Cont. AERIALS

i AERIAL BOOSTERS trebies i mcommg sngnal price £7.00. SAE
, back- %,
DIGITAL WATCH REPLACEMENT parts, batteries, displays, bac T i . : =

lights etc., also reports publications charts. SAE for full list.
Pfofords Copners Drive, Holmergreen, Bucks HP15 65GG. TELEVISI O N CO MPUTER 9AG.

& RADAR SERVICING

CABINET FITTINGS

Fretcloths, Coverings, Handles, Castors.
Flight Case Locks & Parts, Jacks, XLRs,
Bulgins. Reverb Trays. P & N mic Stands.
ASS Glassfibre Horns,

CELESTION POWER

Speakers

2} YEAR full-time Modular HULL COLLEGE
Diploma course to_include a high OF HIGHER EDUCAT'ON

percentage of practical work.
MARITIME TECHNICIAN VACANCIES

Following a major review, applications
are now invited for the following posts:

® ELECTRONIC PRINCIPLES (1st)
@® ELECTRONIC PRINCIPLES (2nd)
® MONOCHROME TV [ o
® COLOUR TV, CCTV & VCR Prlnclpal Technician
® MICROELECTRONICS & | £1.311-£1875

DIGITAL TECHNIQUES ' | Thisis akey appointment to manage

® MICROPROCESSORS & technical support staff and services.
COMPUTERS Applicants will have considerable

® RADIOCOMMUNICATIONS & experience and a high level of
RADAR expertise, preferably in the area of

Send
30p cheque
P.O. for illustrated
catalogue: Adam Hall (PE Supplies),
Unit G, Carlton Courf, Grainger Road,
Southend-on-Sea.

ULTRASONIC TRANSDUCERS, miniature, 40KHz. £2.85 per pair
+ 25 P+P. DATAPLUS DEVELOPMENTS, 81 Cholmeiey

Road, Reading, Berks. R 3 ) Marine Electronics.
ach of the above Modules are weeks - = e
in duration. Individual Modules can be Senior Technician
CENTU '? ION arranged for applicants with suitable £5,652-£7,137
ALARMS electronics background. To lead a small group of technical staff
Subject to approval, students will be dealing specifically with aspects of
We manufacture, you save £££'s awarded a TEC Diploma in Electronics Marine Electronics. Applicants must
Send s.a.e. or phone for our Free list of & Communication Engineering on

completion of the full course. have considerable. expgrience and will
hold relevant qualifications, e.g. ONC
or Tech. Cert. in Electronics or Electrical
Prospectus from: Engineering or MRGC or equivalent.

professional D.1.Y. Burglar Alarm Equip-
ment and accessories, o
Discount up to 20% off list prices, Next session starts Sept 13th.
e.g. Control Equipment from £15.98,
Decoy Bell Boxes from £5.95 inc.
TRADE ENQUIRIES WELCOME

- Technician - El i
?0408?;52;2070?24 hr. ans)) LONDON ELECTRONICS Technicia: - El:\(l:itgr::‘i::/Simulator
= W 255 Warenors Rosdt Hudderateid COLLEGE i =
\ ") | own an 20renmarnons, | | Totmseeciais s of i
London SW5 9SU. Tel: 01-373 8721. A.dvanced Computer Navigation
BOOKS AND PUBLICATIONS relevant qualacations, oo, Dot Radar
SOFTWARE Maintenance Certificate.

FULL SZE SERVICE SHEETS by return £2,00 each plus L.S.AE.
Except C.T.V./Music Centres from £3.00. Repair data with

Application forms and further details

circuits named T.V.s or early VHS/Philips Video Recorders UK101 SOFTWARE ON TAPE from: X
£8.50. L.S.A.E. for free ::Pl;m:)%agz;ngg‘;;a“ons e‘i" -:;Lsg from the guy who wrote “Le Passe-Temps” The Personnel Oﬂlce,
g - 4, La GALACTIC HITCHHIKER (8K). A H :
gl:ig. 76 Churches, Larkhal narks ;achg";;gd;"(;,%,“ ’st.’ bo('d' ). h" a:ve’:ure Iau in ‘ Hull co"ege of ngher Education,
3 i ¢ A
fg -glg moving Khngo:s in rea llm':u up;rg g"':;r?-'cs: |ﬂg|emlfe Avenue,
FOR SALE (SC‘I'SAR‘I)'REK (8K), The old favourite, beautifully presgnted. Hu" HUG 7LU
|l.UN:R :%I;NDE ?CA reai challenge. You won't get down in Tel (0482) 445506
NEW FLUKE 8010A DIGITAL MULTIMETER with Y8008 touch and ass than 3 hours. . .
ey HA AN. . P.E. J
hold probe. £110.00. May, 5, Osnaburgh Court, Dairsie, Fife, BA,’;“.%"’{UTOE,;“’&":2‘.8”?:':1,’;‘ SeldealiEdonl Closing date for receipt of completed
Scotland. keyboard. (£12.00) applications — 6th September 1982.
LE 3 nAé;EJ;EMPs You NEED this, if you haven't already 3
. O
LOGIC PROBE_for C.MOS and TTL. Band width 4MHz, puke AD MONK (8K). It's ready at lastl A machine code
1S £22.00 inclusive. G. Butcher, 94 Berecroft, Harlow, adventure with some truly remarkable graphlcs, this
Essex gh gramme is in a class béhself {£9.50)
. ese  ORIGINAL PR are compatible all 2K

Monltors and are available for 16x48 and 32x48 displays

TELETEXT (OQracle/Ceefax) add-on adaptors for your existing {including enhanced Superboards}. When replyi | i
television. Only £149.95 inclusive. Also Prestel. Fantastic A . plying L Class ﬁed
colour gxaphics for microcomputers. Avon Office Services These kits are complet:‘l‘:z\%vr:evnae — Fully socketted high dvertlsements- please ERRSANG:
(PE), FREEPOST, Bristol BSI0 6BR. 0272) 502008 quality PCB, ali compouents, swntcries etc, yplus pvefovmgd
anytime. cable assembly for easy interconnection to J1, or our .
MOTHERBOARD SYSTEM. Now you can add on all
those extras easily. Provides eight. yes EIGHT., fully buffered (A) That you have clearly stated
WANTED Jl l‘pe socksls {£19.50] .
gnm:ouo. {£39.50) your requirements.
NI~SPEED ASSETTE INTERFACE. At last, a system
WANTED. Changer-over switch devices for operating small ey e DA ETELY WL ISR eR0 lokug 16000 (B) That you have enclosed the
solenoid valves at idling R.P.M.s of cars. Potential market for handling. A del-ght 10 use. (tgs 50) ° right remittance
good design and manufacture at right price. Box No. 90. ;’;3542 d"‘ ! CE'I‘:'h N;" bS\;vIt'::hlselectable ‘5X43‘ or : |
I1splays wi ou’ utcherin: Qufr computer. H
(€150 onito €PROVs 'Eb'}'°X"2{°Z’“" o s el (C) That your name and address is
b g 3 Xt d Monitor i 1 i 1
SERVICE SHEETS available in' EPROM for £7.50 and Toolkit in EFROM written in block capitals, and
BELL'S TELEVISION SERVICES for Service Sheets on Radio, TV, Satch setection of unto & ERROMS (€9, g0y <e! 1€ Provide (D) That your letter is correctly
etc £1.25 plus S.A.E. Colour TV Service manuals on request. BASIC 4 Replacement provides a knock-out Cassette addressed to the advertiser.
$.A.E. with enquiries to B.T S. 190 Kings Road, Harrogate, AR e iy Bynamic el ¥ Sinalel StepNand
N. Yorkshire. Tel. (0423) 55885. PRINTERS Phone for latest prices e.g. EPSON BAXB8OFT
11 for £399.00 incl. Securicor Delivery. Th " . = L
EDUcATloNAL Pncg include ?ost &hpack;ng,:;u;excéudc”vA.T. 1s will assist advertlsers n prO‘
lease write or phone for further details: H H
e e el it cessing and despatching orders

CAREERS IN MARINE ELECTRONICS. Courses commencing Sep-
tember and January. Further details, The Nautical College,
Fleetwood FY7 8JZ. Tel. 03917 79123. —

[sancLavcano
|
]

”mé‘ﬂ'?if;"' with the minimum of delay.
Tol. (0642) 454883
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NICADS : UK's LOWEST PRICES

AMBIT'S NEW CONCISE COMPONENT CATALOGUE IS OUT NOW - A- et rememana o,
vailahle at
your

g ' hews
Price on the page | derC?gf%rt'?Op ine,

9 =5
S L : E R I Ambit’s new ; - T o
AMBIT . : | style catalogue
: )| continues to
lead the market
with low
prices, new
items, info,
3 x £1 discount
vouchers.
Here’s a few %
examples of '
some super low

prices: ! CAPACITY TYPE 19
- - 500 mAh AA 80
2200 mAh c 2.35
78XX 1A 37p 1200 mAh D 2.14
4000 mAh D 3.05
BC237/8/9 8p 110 mkh PP3 3.70
3SK5T 54p

e s i ( Prices shown EXCLUDE VAT.
8 Pole 10.7MHz XTAL filters £14.50 Access/Barclaycard may be used

150W  £10.95 with written or telephone orders,
o offncnal MA details on application.

|
(]
I
]
!

+ all the usual stuff at rock bottom prices +

Toko coils, crystal and ceramic filters,

micrometals toroids, Fairite ferrites, Alps

switches, OKI LSI, Piezo sounders, RF, |F 50p per order
Modules + Kits etc.

Normal delivery 48 hours

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144S6

AMBIT internationalpi L G O AT

PARNDON ELECTRONICS LTD.

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

RESISTORS: 14 Watt Carbon Film E24 range £ 5% toterance. High quality resistors
made under strictly controlied conditions by automatic machines. Bandoliered
and colour coded.
£1-00 per hundred mixed. (Min 10 per value)
£8-50 per thousand mixed. (Min 50 per value) -

FREE un“(“ens Special stock pack. 60 values, 10 off each ES-Q/

DIODES: 1N4148  3p cach. Min order quantity - 15 items.
£1-60 per hundred

DIL SWITCHES: Gold plated contact in fully sealed base - solve those
programming problems.
4 Way 86p each. 6 Way £1-00 each. 8 Way £1:20 each. X

DIL SOCKETS: High quality. low profile sockets.

8 pin - 10p. 14 pin - 11p. 16 pin - 12p. 18 pin — 19p. 20 pin- 21p.
22 pin - 23p. 24 pin — 25p. 28 pin - 27p. 40 pin - 42p.

ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS

MIN. ORDER - UK. £1-00. OVERSEAS £5 - CASH WITH ORDER PLEASE
K Same Day Despatch j

Send for EV Catalogue 82 before Aug. NlCKEL CADM|UM BATTER'ES

31 (60 pages A4 — 70p post paid} and we

A AA{HP7) SUB'C’ ‘c (HP'I'I) ‘C (HP11) D (HP2) PP3
give you THREE 709. REFUND
VOUCHERS FREE! Each is valid at any - ‘205: ’ ‘:‘;:' 1:: " 2‘:-:;:' P 9:" ‘2; ::r
time for spending singly on any one .85 9 d : p A
C.W.0. order mimimum list value £10 §<5;3§ ggzg g:gg g}gg gsg gz;

Now includes latest price list. Frozen ' b B -

10 30/9/82 with new and bargain items 100up  £0.59 £1.16 £1.41 £1.87 £2.47

list. SAE. for free copy. All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells (except

PP3) are supplied comptete with solder tags and are "VENTED’ devices suitable for fast charge.

SRS SUAL DISCOUNTS S FREE POSTAGE &':f;’:“é':ﬁ;s‘"g::'.:{,a’.“ev'.a’ﬁ,'n;:?::z‘: Asptagtyll S o L1 LA

with 'Iylng leads. Number of cells (10 ma in series and type must be specified for each re-
DISCOUNTS * SEMI-CONDUCTORS/ICs/0PTOs quired O/P when ordering. —
T O T e A T) onmost % COMPUTERS/SOFTWARE/METERS SINGLE O/P CHARGER £5.04
on orders over inc on mos
catalogue items, but not on purchases by * CAPACITORS/RESISTANCES DUAL O/P CHARGER €5.?2
credit cards. + CONNECTORS/SWITCHES/KNOBS TRANSFORMERS — as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag
POSTAGE % POTS/FERRITES connechiong MikS7ieach o
free on UK. CW.0. orders over £5.75 # BOOKS/BOXES/TOOLS D:’ta and .maég.?g c.::u.ssogg with Cheques, P.0.’s Mail Order to:—
i i orders over otherwise
inc VAT, I less, add 40p handling charge. "t e P&P 10% it order loss than €10, 5% if SOLID STATE SECURITY,
ELECTROVALUE LTD. 28c St Jude's Rd., Englefield Graen, Egham, Surrey TW20 OHB. ,;;’g[ug;ﬁ,"r‘a‘n% m:’s"sizf‘,d%fa Sor Dept. (PE), Bradshaw Lane,
Lol::honeBEghahm‘;STD wlu:h ropdnm u!) ,Jg:ggé Telex 25“75'8 TN 19T to the total order. All ad;/lert;sed go'?ds Parbold, Wigan, Lancs.
orthern Branch {Personal shoppers only| -Burnage Lane, Bumage, Manchester N are ex-stock and normally despatched .
Telephone 061 432 4345. ; within 7 days. Telephone 02576-3018.
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CIRCUIT MAKER

Revolution in circuit
board maker kits from
leading manufacturer

The CM100 Circuit Maker provides everything necessary to produce
ositive photographic film masters from same-size published circuit
ayouts and to make either single or double-sided boards from these or

other positive film masters.

Features
® Economic and sim

ple to use.

® No expensive equipment required e.g. darkroom, UV box, cameras

etc,

charts provided.

masters.

when applied to the board.

Photographic experience not needed.
Simple etching process.
Universal exposure and assembly frame custom-designed,
professional quality.
Ergonomically designed storage pack which includes free-standing
shelf for chemicals.
Step-by-step instruction manual, workbench and trouble-shooting

Special clearing process ensures excellent clear positive film

Photoresist available in non-aerosol form to eliminate ‘spotting’

Mercia Electronics, Coronet House, Upper Well St., Coventry CV1 4DF,

merda

Send for full illustrated brochure

and price details, post to:

Name

Address .

Signature

ELECTRONICS

Coronet House,
Upper Well Street
Coventry CV1 4AF
Tel: (0203) 58541

BAKER LOUDSPEAKERS

Model Ohms Inch Watts Tyge Pnce Post
Major 4.8 16 12 30 £2
Superb 816 12 30 H!~F! a4 7}
Auditorium 8.16 12 45 HiFi (22 €2
Auditorium 816 IS 60 Woofer£34 £2
Group 45 4,816 12 45 PA £l4 €2
Group 75 4.8 16 12 75 PA £18 £2
Group 100 8.16 12 100 Guitar £24 €2

isco 100 8,16 12 100 Disco £24 £2
Group 100 816 IS 100 Guitar £32 £2

sco 100 8. 16 IS 100 Disco €32 £2

DISCO MIXER. 240V, 4 stereo channels. 2 magnetc, 2
ceramic/tape, | mono mic channel, twin v.u. meters, headphone
monitor outlet, slider controls. panel or desk mounting, graned,
aluminium facia. £40. Post

DELUXE STEREO DISCO MIXER/EQUALISER as above
plus LE.D, V.U. displays 5 band graphic equaliser, left/ right fader,
switchable Inputs for phono/line. mike/line. £9
Headphone Monitor, Mike Talkover Switch 5.ep €2

£32 pair.

BOOKSHELF HI-FI ENCLOSURES TEAK
18 % 11 % 6in, 10 watts, 8 or 4 ohm. 2 way system. Post £2.

GARRARD 6-200 SINGLE PLAYER DECK
8rushed Aluminium Arm with stereo ceramic cartridge and
Diamond Stylus, 3-speeds. Manual and Auto Stop/Start. Large

Metal Turntable.

Cueing Device and Pause Control ‘22. Post £2.

METAL PLINTH cut for Garrard or BSR

Size: 16 % 14 % 3in £4.00. Silver or Black finish. Post £2.
B.S.R. P204 SINGLE PLAYERS POST £2 each

SPEClAL OFFERS

Two speed 33/45 rpm Hi-Fi Decks with Stereo Cartridges,

cueing device and snake arm.

Ceramic Cartridge 240V AC £15 or 9V DC (I8
Magretic Cartridge 240AC £20 or 12V DC £24.

B.S.R. SINGLE PLAYER P232 BELT DRIVE £20.00
2-speeds |lin. turntable. “Snake” arm, cueing device, stereo
eeramic cartridge, bias compensator, 240V AC. Post £2.

B.S.R. DE-LUXE AUTOCHANGER £20
Stereo cartridge, plays all size records. 3-speed. Post £2.

DECCA B.S.R. TEAK PLINTH 18} x 14} x 4in.
Space for small amplifier. BSR Board £6.50 post paid.
ith Garrard Board £4.50 post paid. PYC covers £7.50 extra.

TINTED PLASTIC EQUIPMENT COVERS

Sizes: 14} x 12} x 3in. £5. 15§ x 13} x 4in_£S. 14 x I3 x
3iin. £5. 18 x I2§X]n(5 |6 X 13 X 4in £5. I7ix 133 x
4iin. £5.21) X 14 X 2in. OST £1.50.

RC.S. LOW VOLTAGE STABIUSED

POWER PACK KITS £3.95. Post 65p.
All parts and instructions with Zener diode printed circuit, mains
transformer 240V a.c. Output 6 or 74 or 9 or 12V d.c. up to
100mA or less. Please state voltage required.

PP BATTERY ELIMINATOR BRITISH £4.50
Mains stabilized power-pack 9 volt 400mA D.C. wnth overload

INDEX TO ADVERTISERS

Active Components

Adam Hall 5

A.D. Electronics’

Ambit ..

Barrie

BICC Vero

Bl-Pak ..

Blackstar

British National Radio & Electronics Schoo
Brystep Electronics
Cambridge Kits
Centurion Alarms

Clef Products

Crofton

C.R. Supply Co
Dataman Design
Electrovalue

Enfield Electronics
Grenson Electronics
GScC. .. .
Heathkit

Hull College

ICS Intertext

ILP Electronics

London Electronics
Maplin Electronics
Marco Trading

Mercia Electronics
Merlin Micro Systems
Micro Musical. .
Modern Book Co.
Myers Electronics
Parndon Electronics ..
Phonosonics

Pimic Systems

PKG Electronics
Powertran

Radio Component Spec1a|ls(s
Radio & T.V. Components ..
Rapid Electronics ..
Sandwell Plant
Service Trading
Scientific Wire Co.
Sinclair Research
Solid State Security ..
Star Amusements
Stort Technology
Swanley Electronics ..
Tandy o
Technomatic ..

TK. Electronics
Videotone .. o
Watford Electronics ..
Wilmslow Audio

|.f 25

.. 72, Cover 3
Ll

8
23
64,72

VIDEO TECHNIQUES
by Gordon White Price: £11.95

USING VIDEOTAPE

by J.F.Robinson Price: £8.50

TELEVISION PRINCIPLES &PRACTICE
COLOUR & MONOCHROME
by J.S.Zarach Price: £6.50

ELECTRONIC EQUIPMENT RELIABILITY

by J. C. Cluley Price: £7.00
DIGITAL ICS —-HOW THEY WORK &

HOW TOUSE THEM

by A. W. Barber Price: £6.50

UNDERSTANDING AUTOMOTIVE ELECTRON-
ICS
by W.B. Ribbens

Price: £4.50
THEART OF ELECTRONICS
by Horowitz/Hill Price: £14.95
BASIC PROGRAMMING ON THE
BBC MICROCOMPUTER
byN.Cryer Price: £8.50

INTRODUCTION TO WORD PROCESSING
by H. Glatzer Price: £12.25

BUILD YOUR OWN 280 COMPUTER
DESIGN GUIDELINES & APPL NOTES
by S. Ciarcia Price: £13.50

* ALLPRICES INCLUDE POSTAGE

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET
LONDON W2 1NP
Phone 01-402 9176 Closed Saturday 1 p.m.
Please allow 14 days for reply or dellvery.

cut out Size 5 X 3} x 24in. Post 50p. DELUXE MODEL
Switched 3; 6; 73; 9 volt 400mA D,C. Stabilized. £7. 50 Post £1

MAINS TRANSFORMERS Post
2500- zsov 70mA {450 £
250-0-250 80 s:v 55& 63V IA £5.00 £
3500 350V 250mA -3V 6 amp. £12.00 £2
20V 25mA, 6:3V 1A €2.00 £1
m d
2ov45 As:vua 250V 60mA, 6:3V 2A £3.50 €I
QENERAL PURPOSE Low VOLTAGE
2A.3,4,5,6,8.9, 10 12,15, 18, 24 and 30V €600 £2
m 6.8 10, 12, 16, 18, 2 .24. , 36,40, 48, 60  £6.00 (2
24, 6,8, 10, 12, 16, 18, 20, 24. 30, 36, 40, 48. 60 €10.50 £2
3A0 6.8, 10 12, 16, 18, 20, 24. 30, 36, 40, 48, 60 €12.50 22
SAL 6,8, 10; 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £18.00 £2
(3 Do .00 €1 150-1sV 2 amps €375 £l
6046V, 100ma  £1.50 €1 16V 2amps e, (!
9V 250mA €150 sop 20V | am ;
9V 3 £330 ¢ 20-0-20V | amp £3.50 £1
e 204060V | amp £4.00 £2
909V soma €150 80p S0 0 o
103040V 2 amps £3.50 ¢ 30V Liamp .
AT Q50 £ TN 2 450 @
606V HA €330 £ - I
909V 1A 350 €1 32032V A (2 a

AUTO TRANSFORMER [I5V 1o 240V 500W £12.00 £2
CHARGER TRANSF,  Post RECTIFIERS P
6-12V-3A £4.00 £2 6-12V-IA 9%
6-12VAA £650 £2 6-12V-2A £1.1 80p
6-12V-6A €8.50 £2 6-12VA4A £2.00 80p
TOROIDAL 30-0-30V 4A + 20-0-20V A £10.00 £2
BLANK ALUMINIUM CHASSIS. 6 x 4in. £1.45; 8 X 6in.
£1.80; 10 x 7in. £2.30; 12 X 8in. £2.60; 14 X %in. bo&

16 X 6in, €2.90; 16 X 10in. £3.20. All 2}n. deep. 18 swg.
ALUMINIUM PANELS. (8 swg. 6 X 4in. 45p; 8 X 6in_75p;
14 x 3in. 75p: 10 x 7in. 95p; 12 % 8in. £1.10; 12 x Sin. 7Sp;
16 x 6in. £1.10; 14 x 9in. £1.45; 12 X 12in (|50'

16 X 10, £1.75. ANGLE ALL.'6 x 1 X 3in, IBsw £25p.
ALUMINIUM BOXES. 4 X 4 x 1in.£1. 4 x 2} x 2|n £l.
3x2x lin. £1. 6 X 4 X 2in. £1.60. 7 x § X 3in. £2.40,

8 x 6 X 3in. €2.50. 10 X 7 % 3in. £3. 12 x 5 X 3in. £2.75.
12 x 8 x 3in. £3.60. All 18 swg with lids.

HIGH VOLTAGE ELECTROLYTICS

8/450vV  45p 8+8/450V 7Sp 50+50/300V  SO0p
32/350V  45p B8+16/450V 75p 100+100/275v  65p
32/500V  7Sp 32+32/450V £1.20° 150+200/27SV  70p
50/450V  95p 32+32/350V 75p 220/450V  95p
32/350V  S0p 32+432/S00V  £1.80 32+32+32/325V 90p

HEATING ELEMENTS, WAFER THIN Semi-flexible.
I X 9 X}in. Operating voltage 240V, 250W approx. Suitable
for Heatin; Pads Food Warmers, Convecwr Heaters, Propaga-
tion, etc c between sheets of metal, etc.
ONLY 60p EACH FOUR FOR £2) ALL POST PAID.

Radio Component Specialists
337, WHITEHORSE ROAD
CROYDON, SURREY, U.K. TEL: 01-684 1665
Post 65p Minimum. Callers Welcome. Closed Wed.
Same day despatch. Access-Barclay-Visa. Lists 31p.
Transcash 305 9065
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ConstructorSeries Speak
P €xs 1-24  25-99 1-24 ~ 25-99
21141450 85p sop | 2732 375p 350p
21141L-200 95p 90p | 4116-200 90p 85p
ITs 2716 {+5V) 225p  210p | 6116-150 410p  375p
SO 2532 375p. 350p | 6522 350p  325p
EASY CONNECTOR SYSTEMS

e o 1.D. CONNECTORS|  D-CONNECTORS = ELBBB&N
. (Speedbiock Typa) wi ws wa (Grey)
B o ot vt o0 | it ™| HEADER PLUGS| 1o 30
Wilmslow Audio ways Pug tecle Conn | Soider  30p 130p 160p 250p =) ls:" :gp
CS Total kit. \ ;g ‘:2: I:g: ;l‘)g: Angled lsopnz'::h 265 425 S"‘:. ::1: mw:: 105:

No electronic or
woodworking
knowledge ”~
necessary and

26 175 150p 300p | Soider 110p 180p 210p 350p | 146in  40p 100p | 26wy V40p
36 200p 180p 380p | Angled $75p 240p 310p 500p ( 16pin  S0p 110 | 34way  220p
40 220p 130p 550p| Hood  95p 95 95p 125p | 24pin  100p 150p | A0wey 285
50 235 200p 600p | 37 way Contronix Typs Conn  €8.50{ 40pin  200p 225p | S0way  330p

the end result is S4mey W20
aproven top- JUMPER . EURD EDGE
quality design LEADS CONNECTORS CONNECTORS
that you'll be proud of. 24 Ribbon Cable with hesders | indhectiEdesiEsngll 0% 01567
Each kit contains all cabinet components, accurately machined for easy 1aTpn) a8l Z&Tpi. 40, | 0N STO Pug  SKU ] o qBway  —  140p

41617 21 way 1700 170p

2x22way 2009 170p
41617 31 way 180 Y80p
Gp 230p M5 540
Zeats' WIMGARCIEHIRIA R S | L1612 2u30way 250 1209 ' x2St (2108

24" Ribbon Cubis with sockets 2x25way 2250 220p

2090 26ph Idpn 40 pin c’l'%‘:"zg"’:z"“ :;:“ :::: Ixt3way 260p —
s 160p 210 200, D | Xoaay TP aop | 2x43wer 395 —
Zends 290p 385 490p  540p led 3x32 way

assembly, speaker drive units, crossovers, wadding, grille fabric, fend 145 1855 240p 380p
terminals, nuts, bolts, etc.

The cabinets can be painted or stained or finished with iron-on veneer or
self adhesive woodgrain vynil.

Easy foolproof assembly instructions supplied. Set of constructor leaflets

3 2%50 way
sent free on receipt of large S.A E. 24% Ribbon Cable with D C 2x32 way 10C a4 I3l 1x72.way < 208
. . 25 way Male s?n; Female 5::9 2x32 way 10C a1 4759 uc 5289 { sfou Come fa 500p

Prices:CS1 (As 101) £110 pr. inc. VAT, plus carr./ins. £ 5.50 .. {lor 2x32 way spectty a+b ar s +¢f;

CS1A(simplified LS3/5A) £103 pr. inc. VAT, plus carr./ins. € 5.50

CS3 (as 103.2) £129 pr. inc. VAT, plus carr./ins. £10.00 QQG

CS5 (as Carlton 1) £192 pr. inc. VAT, pius carr./ins. £15.00 OFFICIAL sTockist

CS7 ({as Cantata) £250 pr. inc. VAT, plus carr./ins. £18.00 MEMORY PACK PRINTER & USER PORTS

IC61-68 16K RAM 100nS AP-3 IC69, 70; PLY, 10 £8.50
£21.61 Printer Lead Complete £13.50

( A‘lu mlm 0625?2.9599

The firm for Speakers ANALOGUE PORT

- . IC72, PL6 £7.30; SK6 £1.80
35/39 Church Street, Wilmslow, Cheshire SK39 1AS
PRINTERS

1982 Catalogue — £1.50 post free

=
m Lightning service on telephoned credit card orders| @W—E
Please allow 7 days for delivery.

SEIKOSHA GP100A dot matrix printer, full graphics double width characters, up to
10" wide paper, self testing parallel interface £480 + Carriage £6.
EPSON MX80 FRICTIDN & TRACTOR TYPE 3
9 % 9 Dot Matrox 80 col. 80 cps. Variety of charac. & High Res Graphics. Many new
features. £357 + £8 carr.
NEC PCB023 Matrix Printer
100cps 80 col. with capability up to 132 col. High Res, Block graphics, Alpha
numeric, Intn'l. charact. with total programmer flexibility. £375 + £8 carr.
SEND FDR FULL DETAILS

FLOPPY DISC DRIVES
Single TEAC FD-50A in cabinet with PSU £190 + £6 Car.
Two TEAC FD-50A in.cabinet with PSU £360 + £8 Carr.

Single Drive for Apple It with cabls £270 + £6 carr.

MONITORS
BMC 12" Green Screen 18MHz Bandwidth £99 + £6 carr.
BMC 14" Colour Manitor {25 x 40 chars.) RGB Input £240 + £6 carr.

ACORN ATOM
BASIC BUILT 8K + 2K £135 EXPANDED 12K + 12K £175
(p&p £3/unit)

HOW DARE
THEY!

If you see an advertisement in

3A5V Regulated PSU £26 (p&p £2)
F.P. ROM £20 1K RAM (2x2114L) £2 ToOL BOX ROM £25
SEND FOR DETAILED ATOM LIST

SOFTY Il EPROM PROGRAMMER

The p system for both Engineers and Hobbyists. You can
develop programs, duhuu verify and commit them to EPROMSs. Will accept most +5V EPROMs.
Can also be used as a ROMULATOR. Full review in September 81 P.E. Built unit complete with

PSU and TV lead £169.
MENTA

A sophisticated 280 development system and trainer. Direct Interface to TV & cassette recorder.
Powerful keyboard assembler & program debugging facility — ideal for both engineers and siudents
Audible teedback on keyboard input. Menta 4 PSU + TV Lead £115.

PROGRAMMABLE TIMER

6502 based dedicated computer with following features:
@ 24 hr 7 day timer @ 4 independent switch outputs @ 6 digit display outputs to indicate, real
time turn-off times and reset times @ output to drive day of the week, switch and status LEDs.
Complete kit with 2K monitor ROM £54 + £1 p&p

SEND FOR FULL DETAILS

PLEASE ADD 40p p&p & 15% VAT
{Export no VAT p&p at Cost)

Orders from Government Depts, & Colleges etc. welcome.
BARCLAYCARD & ACCESS CARDS ACCEPTED
Detailed Price List on request.

Stock items are normally by return of post.

the press, in print, on posters or a
cinema commercial which makes
you angry, write to us at the
address below. (TV and radio
commercials are dealt with by
the .BA.)

The Advertising Standards Authority.
if an advertisement is wrong,we're here to put it right.

ASA Ltd, Brook House, Tomngton Place, London WCIE 7HN.

Published approximately on the 15th of each month by IPC Magazines Ltd., Westover House. West Quay Road. Poole, Dorset BH1S 1)G. Printed in England by Chapel River Press. Andover, Hants. Sole Agents for’
Australia and New Zealand — Gordon & Gotch (A/sia) Lid.; South Africa — Central News Agency Lid.

Subscriptions INLAND and OVERSEAS £13-00 payable to IPC Services, Oakfiéld House, Perrymount Road, Haywards Heath, Sussex.

Practical Electronics is sold subject to the foliowing conditions, namely, that it shall not, without the written consent of the Pubhshers first glven be lent, resold, hired out or o\herwnse disposed of by way of Trade at more
than the recommended selling price shown on the cover, and that it shall not be lent. resold or hired out or otherwise di d of in a il dition or in any horised cover by way of Trade, or affixed to or as
part ofmy publication or advertising, literary or pictorial matter whatsocver.




74181

74182A GOp
74184A 90p

74185
74186
74188
74180
74191
74192

TECHNOMATIC LTD.

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10

100p

74365
74366
74367
74368
74390
74393
74490

368

100p
50p
40p
40p
55p
75p

100p
95p

11p
12p

p|74C162 115p
n|74C163 115p

30p
30p
30p

4 745573 900p

157 250p
163 300p
174 250p
175 320p
188 350p
189 350p
745194 . 350p
745200 450p

745471 650p
745474 400p
745571 900p

255p

74C160 140p
74C161 115p

74C164 108p
90p
90p
S0p
74C192 115p

74828 600p

T4ALS
SERIES
0

74ALS20
[74ALS32
74ALS74
74ALS 1381 50p

74ALS244375p)
4ALS373450p
4ALS374450p

4000 CMOS
4000  10p
4001 10p
4002 12p
4006

74C157 229p|

LINEAF
ANTO
AY1-0212
AY1-1313
AY1-1320
AY1-5050
AY3-8910
AY3-8912
AY5-1350
AY5-4007D

CA3090AQ
CA3130E
CA3140E
CA3160E
CA3161E
CA3162E
CA31839E
CA3240E
CA3280G
DAC1408-8

1
1
1
2

5V 100mA 78L0O5

12V 100mA 78L12
15V 100mA 78L15

LM309K 1A 5V
LM317K
LM317T 1A Adj
LM337T
LM323K 3A 5V

78540

45p
180p
120p

0CP71
ORP12

30p
™M CT2 6 100p
MCS2400 1 90p
1La7za 240p

p
TIL209 Red 11p
TIL211 Gr 13p
TIL212Ye 18p
TIL216 Red 18p

3015F  200p

MAN3640 175p
MAN4640 200p

(Tel: 01-452 1500, 01-450 6597. Telex: 922800}
305, EDGWARE ROAD, LONDON W2

f M51513L

M51516L

TBA621AX1
TBAG641BX1

TDA2002V
TDA2020
TLO71/81

ZN1034E
ZN1040E

500p 79
LM723 150mA Adj 37p 79HGKC
TL494

ULATORS
STIC

Op
30p
30p
30p

OTHER REGULATORS

8HOSKC

325p 7.
200p 78MGT2C

Sp 78GUIC
GUIC

La97

300p L M305H

OPTO-ELECTRONICS

5 ‘2N5777

TIL78

il
Ll

TIL220 Red
TiL222 Gr
TIL228 Yel
Rectangular
LEDs (R, G, Y}
NSB5881
TIL3IN
TIL312/3
TIL321/2
TIL330
7750/60

UDN6 184

p
200p
670p

70p

135p 78HGKC  600p

550p
140p
200p
225p
700p
300p
250p

120p
120p
55p

90p
90p
90p
90p

13p
15p

COMPUTER COMPONENTS

EF9365 £60
o
75p
£8
£60
£18

SFF96364
TMS9918
T™MS9927

745573

ROMs
2516(-5v)
2532

250p
450p
2564 £25
250p
250p

300p

INTERFACE ICs -
AD558CJ 775p

RYSTA
| 32.768KHz
100KHz
200KHz

AD561J £14
350p
£2
25p

AM25S 10

AM25LS2521

AM26LS31

AM261532

1 8432MH1

2.00M

2. 45760MH1 210p

5MH 250p
250p
150p

ULN2003A
75107
75110/12

19.968MHz
20-000MHz
26-690MHz
27-145MHz  200p
38-6667MHz 175p
48.0MHz  175p
55.5MHz  400p
116MHz  300p
145.80MHz 250p

BOARD
ENCODER

AY-5-2376 700p
74C922 500p

MODULATORS
6MHz UHF  375p
8MHz UHF  450p

BAUD RA
ZN428E-8 3

D 2 < GENERATOR
Ic | MC14411  670p
FD”‘ COM8116  800p
Foh7on ] 47028 750p

FD1793

280
£
ZBOADART  800p

2708

2716(-5V)

2732 450p
2716 (350ns) 500p
2732 {300ns) 750p

FD1795
FD1797
wD

TELETEXT
DECOD R 1

TMS2716  750p

UARTs
AY-3-1015P 300p

comMs8o17
IM6402
CRT5037 TR1602 300p

WIRE WRAP SOCKETS BY TEXAS
8 pin 25p 18 pin 50p 24 pin
14 35p 20 60p 28 pin
65p 40 pin

ZBOADMA €1
Z80S10-0/1/2  £9
CR

ONTRO

70p
80p| 1
100p! 1

SAAZ030 £9
| SAa50a1

| SAA5050

1691 £15
WD2143  550p
CHA ER
GENERATORS
e
SN745262AN £10 850p
OW PROFILE DIL SOCKETS BY TEXA:! 3
8 pin  9p 18 pin 16p 24 pin 24p
4 pin  10p 20 pin  18p 2B pin
6 pin 11p 22 pin 22p 40 pin

| MM58174

30p

BU108 250p | 2N706A
2N708

‘'2N918

2N1613
2N1711
2N2102
2N2160

MJ2501
MJ2955
MJ3001 225p

MJE340 bOp
MJE2955 100p

MJE3055 7

MPF102 2N2907
MPF103/4 2N2926
MPF105 30 2N3053
MPSAO6 2N3054
MPSA12 2N3055
MPSA13 2N3442
MPSA20 2N3553
2N3584

225p

90p
2N2484
2N2646

2N3773
2N3819
2N3820
2N3823
2N3866
2N3802

BFX84/5
BFX88
BFX89
BFY50
BFY51/2

2 0
BFY56 2N5457/8

2N5459
2N5460
2N5485
2N5875
| 2N6027

BFYS0

BRY39 45p
BSX19/20 24p
BU104 225p
8U105 190p

2N930
2N1131/2

2N2219A
2N2222A
2N2369A

45
2N2904/5
2N23S06A

250p
3N3643/4 48p
2N3702/3 12p
2N3704/5 12p
2N3706/7 14p
2N3708/3 12p

7
2N3903/4
2N3905/6

30p | 2N6052 300p | 1A 600V
30p 325p
45p 65p
18p
36p
25p
25p
70p
350p
25p
25p
25p
25p | 25C2029 250p
258C2078 200p
3N128 20,

A

75p
100p

00V 85p
12A 500V 105p
16A 400V110p
16A 500V130p
T2800D 130p

THYRISTORS

400! 7P
1N5401/3 14p
1N5404/7 19p
15920 %

2N4444
2N5060
2N5064

BRIDGE
RECTIFIERS
TA 50V 19p
1A 100V 20p
1A 400V 25p



* Two-colour print for key caps.
* Amazing low price.

25W STEREO MOSFET AMPLIFIER

A superb new amplifier at a remarkably low price.

’ el '1 89 at 1kHz both channels driven.
20Hz to 40kHz *1dB.
and high reliability power MOSFET

* Qver 26W per chann
* Frequency response 2t
% Low distortion, low noise
A T i thing fits on main peb,
easy to build. Almost every i 1

b E::tt’tflgﬁme:w\ilﬁng to just 7 wires (plus toroidal transfor
i inations).

and mains lead termina . _ L

* Complete kit contains ev_erythmg you needh:gzltudnng p
drilled and printed chassis and wooden €@ .

Order As XAD3D

“» : ice 60p.
Ful detals fnour projects book. Price T Order As LW71N

Complete kit for only £49.95 incl. VAT and carriage.

MAPLIN’S FANTASTIC PROJECTS

Full details in our project books only 60p each.

In Book 1 (XAQ1B) 120W rms MOSFET Combo-Amplifier - Universal Timer with 18
program times and 4 outputs - Temperature Gauge - Six Vero Projects

In Book 2 {(XAD2C) Home Security System - Train Controller for 14 trains on one circuit
Stopwatch with multiple modes - Miles-per-Gallon Meter

In Book 3 {XA03D) ZX81 Keyboard with electronics - Stereo 25W MOSFET Amplifier -
Doppier Radar Intruder Detector - Remote Control tor Train Controller
In Book 4 {XAQA4E)* Telephone Exchange expandable up to 32 extensions - Ultrasonic
Intruder Detector - Frequency Counter 10Hz to 650MHz - Remote Control for 25W Stereo
Amplifier
“Projécts for boak 4 were in an advanced state at the time of wriling, bu! contents may change prior (o
publication {dve 14th Aug 1962).
MORE GREAT KITS FROM MAPLIN
Matinée Organ (see box above)
Spectrum Synthesiser. Full details in book XH56L. Price £1.00
3800 Synthesiser } . .
56008 Synthesiser Full details in book XF11M. Price £2.00
150W Power Amp Kit LW32K. Price £17.95*
75W MOSFET Power Amp Kit LW51F. Price £11.49*
50W Power Amp Kit LW350Q. Price £14.95*
15W Power Amp Kit YQ43W. Price £6.45*
‘8W Power Amp Kit LW36P. Price £4.45*
*Construction details with kit. {Power supply not included — details with kit).

INTRPLIrS

All mail to:

P.O. Box 3, Rayleigh, Essex SS6 8LR

Tel: Sales (0702) 552911 General (0702) 554155

Shops at .

159 King St., Hammersmith, London W6. Tel: 01-748 032€
284 London Rd., Westcliff-on-Sea, Essex. Tel: (0702} 5654000

Lynton Square, Perry Barr, Birmingham. Tel: (021) 356 7292
Note: Shops closed Mondays

ELECTRONIC
SUPPLIES LTD.

it with RPLI

KEYBOARD KIT WITH ELECTRONICS FOR ZX81
* A full size, full travel 43-key keyboard that's simple to add to your ZX81 {no soldering in ZX81).

* Complete with the electronics to make "*Shift Lock”, “Function” and “Graphics 2" single key selections making entry far easier.
* Powered from ZX81's own standard power supply - with special adaptor supplied.

Full details in our projects book. Price 60p. Grder As XAQ3D.
Complete kit for only £19.95 incl. VAT and carriage. Order As LW72P.

HOME SECURITY SYSTEM

Six independent channels-2 or 4 wire
operation. External horn. High degree
of protection and long term refiability.
Full details in our projects book.

Price 60p.

Order As XA02C.

% Mapu*,*********
nlaunch

A new way of buying fm,e;,sM?giﬁ PCARD

* Now Maplin hay )

%* %

e their ; *
You could have one too!oWn UL card
APPLY nO wr *

NEW SHOP IN BIRMINGHAM

Visit our brand new shop in Birmingham for our
complete range of electronic components and
computers.

Come and see us at Lynton Square, Perry
Barr, Birmingham {just off the junction of the
QOuter Ring Road A4040 and Birchfield Road
A34). Tek: 021-356-7292. Excellent free
parking.

Opening Tuesday 24th August, 1982

Don't miss out - get a copy of our catalogue now!
(Over 140,000 copies sold already!

On sale now in all branches of WHSMITH & price £1.
320 big pages packed with data and pictures of over 5,500 items.
r-------------

Post this coupon now!

Please send me a copy of your 320 page catalogue. | enclose £1.25 {inc. 25p p&pl. If l
| am not completely satisfied | may return the catalogue to you and have my money
refunded.

If you live outside the U.K. send £1.68 or 12 international Reply Coupons.

Name

Address

- o e o o ]

. waog ‘el



