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Much more than just kits
quite simply the best way
.0 make music ... *

Powertran have been designing and manufacturing high-quality electronic kits for more than
a decade. Thousands have been purchased and assembled by constructors throughout the
UK and world-wide. Many of our regular clients have built the entire rarige — several timesl
A Powertran kit makes an excellent gift for the slectronics enthusiast; and is a gift that,
when constructed, may be given again.

Our reputation rests on these unshakeable foundations — we use the most imaginative and
ingenious designers; we use high grade components subjected to rigid quality control; our
kits are complete, even screws and wire are included; we take care with packing and
despatch; our instructions are clear and always fully comprehensive .... and if that weren't
enough we back it up with our money-back guarantee. Powsertran care and your skill gives
you that something spaecial.

Among the most popular of our kits are the fabulous ‘Transcendent’ range of synthesisers. Designed by the expert
In the fleld, Tim Orr, and featured in Electronics Today International — thosae kits represent the zenith in both
constructional Ingenulty and musical performance. Thanks to our fully Hlustrated, carefully dlagrammed 30 pages
plus of constructional notes the ‘Transcendent’ range is comfortably within the capability of most enthuslasts. A
gre'pt many ‘first time bullders’ have completed them without difficulty and are justifiably pleased with the results.

TRANSCENDENT POLYSYNTH — brilliant daesign work and high dechnotogy components give the home constructor a machiing: of such
versatliity and range, equalled only by factory-mAde units costing thousands of pounds. Despite the advanced electronics fhe kitss

mechanlcally simple with, mimmal wiring and ribbon cablesconnectors. Solid teak cabinet, fully finished metalwork — a 100% complete kit .

to give totally professional result, ) R

:Sing{}a }floice * CHRISTMAS PRICE — complete kit £275
+ VA

four voice & CHRISTMAS PRICE — complete kit £395
{+ VAT}

Team the polysynth with the new matching four voice
expander — complete kit £249 ( + VAT

Buy both Kits together for 8n even better bargainl

TRANSCENDENT DPX — a versatfle 5 octave keyboard. The two audio
outputs caft be used simultaneously <o give harpsichord and piano/honky ‘
tonk or reed and Strings/brass. both fully polyphonic. To add more. . 5
excitement therg is a chorus/ensemble umt with strong or mild: effect j
switchlng. The DPX is an advanced design vet core, and our superb !
construction manual, make it a kit for every enthusias!.

+* SPECIAL CHRISTMAS PRICE «- COMPLETE KIT£295(+ VAT} =

POWERIRAY [RARGLAMDEAT POLYSYHTA

(‘ .- v ;“, _‘_‘i‘_y,‘ ."- | ﬁ'
L

TRANSCENDENT 2000 -~ a 3 octave keyboard yet with all the design

. o ren ol
/ . -l \ , |
J THANSCE NDENT 2000 e : L)  ingenuity and thotough engineering that makes & superb

! and versatile machine. Quality teak cabinet and quality components

| throughout - complete down to the 13 amp plug. Buy it — build
= it — then plug-in and play it! A truly professional sound.

* SPECIAL CHRISTMAS PRICE — COMPLETE KITES9 (+ VAT

— - 1024 COMPOSER ~ one of our latest designs. The Composer controls j
the synth. with a sequence of up 10 1024 noles or equal selection of shorter- |
sequences. Mains powered and with trickle-charged battery to preserve
programme after switch-off

* SPECIAL CHRISTMAS PRICE — COMPLETE KIT £85 [+ VAT)

- - - write or phone for NEW 40 page ‘81/82 catalogue — FREE!
4iliey : :

| i B PRICE STABILITY: Order with contigence wiespective of any price changes we
! will honour ali prices n this advertisemeni uniii 1the end of the month following the
month of publicanon ol this issue. {Ercors and VAT rate changes excluded
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handling and
documentation.
U.K. ORDERS: Subject to 15% surcharge for VAT, No charge is made for carnage,
or at current rate i changed. Cheques, Access, Barclaycard accepted.

SECURICOR DELIVERY: For this optional service {U.K. mainland only) add £2.50
IVAT inclusivel per kit. FREE ON ORDERS OVER £100
SALES COUNTER: i you prefer to collect kit from the factory. call at Sales

Counter. Open 93.m.-12 noon, 1-4.30p.m. Monday-Thursday.
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NEXT MONTH'S ETI 15 See into the future

BOOK SERVICE 29 Broaden your mind
SUBSCRIPTIONS 36 Advance booking
T Y COME AND JOIN US 40 We need a HE man
‘ i b AMPLIFIER OFFER 47 Low price hifi
BINDERS 77 Protect your precious issues
PCB SERVICE 94 Construction made easy

NEXT MONTH'S HE 99 What's HE up to?
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WATFORD ELECTRONICS

33/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND
MAIL ORDER, CALLERS WELCOME
“el. Watford (0823) 40588. Telex: 8956095
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDER

ES-

RANSISTORS

AC125 A5QBCca12
AC126/7  25§BC212L
AC 25fBC213
J08BC213L
25%0C214
25 8RC14L
I gacare
ACY17/18 70 §BC3078
AcY19/20 75 ABCI03

10 BF22aA
10
10
10
10
10
14

MPSASE

14
16

8l 2N3710/11
2

2N3441/2
2N3663
2N3702/3

25C1678 140
28C1923 50
25C1345 225
2N3704/5 25C1953 W0
2N3706/7 25C1957 N0
2N3708/9 25C1969 138

28C2028 8BS
2N3I713 40§ 25C2028 180
NN 9 185

PATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUEf§ACY21/22 75 % 85
P.Os OR BANKERS DRAFT WiTH ORDER. GOVERNMENT AND EDUCATIONAL INSTI-§ 2C¥28 75 b e 165
TUTIONS’ OFFICIAL ORDEAS ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME § ;157" o7 EFR41/79 1%0
P&P ADD S0p TO ALL ORDERS UNDER £10 NETT. OVERSEAS ORDERS POSTAGE ATl ap1:5 79 BFRED/B1 74
COST. AIR/SURFACE. ACCESS ORDERS WELCOME. AD161 4 EFRIE %0
- i AD162 4z BFX29 112
VA Export ordsrs no VAT, ticable to UK. Customaers only. Unless stated otherwise. all § AF115/5 60 B8C556/7 BFX81 U
prices sre sxclustve of V) . Piaass add 15% 10 the total cost including p&p. AF11/H o} BT EFXBL 60
Wa stock thousands more kema. It pays to visit us. We are situated bahind Watford Foatball Ground | AF124/26 70 8CYI0 BFX85/6 130
Naarest Underground/BRA Statlon: &Iﬂolﬂ High Strgst. Opan Manday 10 Saturdsy, Ample Fise Carl] AF133 40 qEC 34 BFXB7/8 &0
Pa linq space available. 5 8CY3s 9%
70 f8CY39/40 o
TLECTROLY HIC CAPACITORS: (Valucs ate 1 uF) S80V: 10 52p; 47 78p; 63V: 0.47,10_ 1.5, 2.2, 3.3 8p; 72 dBCY42/43 60
4.7 9p; 6.8, 10 10p; 15, 22 12p; 33 15p: 47 120; 100, 19p: 1000 70p. SOV: 47 12p; 68 20p; 220 2dp; 470 125 lacvas IN918 100,
32p; 220030p 40V:4.7,15, 22 8p; 3300, 90p; 4700, 120p; 25V: 1.5, 5.8, 10, 22 8p: 33 9p: 47 6p; 109 10 §ecyss/se INT13172 70
150 12p: 220, 15p; 330 22p; 470 25p; B0, 1000, ddp; 2200. 50p; 3300. 76p; 4700 92p: 16v: 12 §BCY70/ 71 N S0
8p; 125,12p; 220 13p; 470, 20p; 680 34p; 4000 27p; 1500, 311p; 2200 36p; 3300 74p; 4700 79p. 10 §HCY?2 zmmoa 12
12 §BCY76 2N1304/5
TAG ENO‘WPE 450V 100uF 56p: 70V: 4700, 245p; uv 3300 198p; 2200 139p; 50V, 3300 154p; 2200 12 fBD112 IN1306/7 50
4700 160p: 75V: 10,000 320p: 15.000 M5p M | 10880174 i 2n1308 70
= vesren CAPACITORS: Axial Lead Type 12 gBD131/132 f 2N1613 285
400V: mF. 1n6, 2n2. 3n3, 4n7, 6n8 11p; 100, 15n, 18n. 22n 12p: 33n, 47n, E8n SIEMENS Pcb BD113 N1E70 1:(;
lﬁp, 1000, 1500 20p; 226n 30p; 330n 42p; 470n 52p; 680n 60p; 1uF 68p; 212 Type  Mhniature| BQ135 2N16718
oo1v.Cipa:w'Ols BC136/37 2N2160 105
lsuv‘ 10nF, 12n, 390, 100n 11p; 150, 2200 17 330n, 470n 30p; 680N, 38p; 38 §BD138/39 N7 ‘;g
1uF ‘2p4 15 45p; 22 48, 3 250V: 2N2218A 95
1000 ﬁ 17p; 10nF 30p; 22n 36p: 33n 42p: 47n. 100n 42p. AnfF., ‘ 5, 2nz. -
POLYESTERnnnlALLEADCAPAcnons,ﬁov FEED.THPOUGH | 3n3. anl. 608,
10n, 15n, 22n, 27n &p; 33n. 47n, 68n, 100n 7p; 150n, 2200 10p: | CAPACITORE 10n.12n,15n 7p 8 2N5102
3300, 470n 13p; 6800 19p; Tu 23p; 1uS 40p: 2u2 46p. 1000pF. 450V 8p ;g: E;: 2, 3:;: ING135 /6
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon, | . 33n,56n, 68n 10p 2N51?§
35v:-0.1.F, 0-22, 0-33 16p: 0-47, nsa Track.0.25W Log & Lin 82n.100n  10p IMB178
1-0, 1.5 16p; 2.2, 3.3 18p; 4.7, 6.9 22 500!) KO & ZKH (inear only) Single 100v: { 2MG180
L3N ¢1 sa 10 Gany 100, 1200 1, # 2N5190/1
18p; 15, 36p; 22 30p 3 SKI2MA1 Single Gang Log A Lin. 295 1500 1800 110 WJEITO
75p. 10V: 15, 22, 26p; 33, a? 35p; mo SKN-2M1l Single Gang D/P Swirch sp 220 270 144 50/fMIEIT
55p; BV- 100 42p. 5K11-2M1) Double Gang 89p oo zu‘; MU430
MY LM CAPACITORS i KIJES20
100V: 1nF, 2, 4, anF, 10 6p; 15nF, 22n, §'—,‘E,ﬁ,’}j§§f§‘,{‘,€,",‘$‘,ﬁ,ﬁwM 8800 ol e
30n. 40n. 470 Tp: S6n. 100n. 200n 98 | £K0).500%1 single gang 70p | MuF MIE 3055
50y 47001 12p. 10K!)-500K} dual gang 0o MPF102
CERAMI AFPACITOFRS 50\;: - Self Stick Graduated Bazel - 40p tAPF103 28ll2sa715
Range: 0-5pF to 10nF 4p. 15nF: 22nF; Teleph di MPF104
FnF. CInF Bp. 100nF/30v  7p. | PRESET POTENTIOMETERS Mt acessnmonia MPF105 P EEEe]
200nF/6V 8p o1wsosl: st: Mllar;ieture wl uuyud(['lo MoF108 2561096
- 4 Vartical & Horizonl | MP5AD
SiLVER MICA (Values in pF) 2, 3.3, 4.7 'o,azslw 10011-3-3M0 horz. larger mp mmvv)au‘l‘:‘rsr::“ MPSAU% 25 %28:;;3
6.8,82.10,12,15.18, 22, 27. 33, 39. | | 535w 2000 4-78MM1vert, through, we do 16.|nPsA12 25C1307
4, Eﬂ 5, 68, 75, &2, &, 100, 115:291.‘31 ermet, PZ%S’K”;"‘ mulitura, 07;9\-: heliast J0tMPSASS 30 INII02 25C1449
- '
B =
1470 peach o 1404 SNT6023ND 240 7401 75 1
1906 a0, 100, 2200~ e wechy | TODTENS, L RN imauTe sof 703N 210l 7402 &
3300, 4700pF B0p sach ! | 3 N e e #SN76115N 215 ;403 :g
POLYSTVRENE CAPACITORS: RAN VAL 199 1
100F 1o tnf 1.5nF 10 12nF 10p Vaw 2.2t ﬁﬁn o ng ?2 o
TRIACEL i Tow zizzzu 4!\4‘7” E:% ;p lp g5
-6pF. 2-1 H - S| LUK ML P 4p AY-5-1224A
{g‘ﬂg,’,,z: 32,‘;‘ azp: 25"“556"””"' ZoMeta Film 101-1MI  Bp  4p AY-5.1230 03
‘ 1% Metal Fim 0.5W51i)-M 8p  6p AY-51317A %0
R:
g%?ﬁ%ségg;qlormzeogsoﬁ z8p;| 100 price applies to Resistors of each L™ S - Z?C'Q
100-5800F 39p: 400-13500F 485 SN WA (L, : 250
CA3011 45
57
SPECIAL DFFER 75 SERIES i
1+ | 75108 350 215
741 8pln 14p =12p|| 75150 140 10
NE555 1p|f 751 %0 20
2114L-450n/300n asp 2plf 230 & 7
§21141-200n - 130p 118pj 75322 166 270
25320r2732  525p 499pf 75450 35 270
2708 or 2716 230p 139pj 75451 70 .
4027 240p 215pk 75452 70 320
4116-200n 85, 70p] 75454 225 330
P 75491 (] 315
43343 326p 298p § 75497 95 390
7805-5V 450 :90
25
DIODES _ |BRIDGE S 4 £+
RECTIFIERS i 90 37
iplastic casel p Q\Q' 14315 Cmos o 380l CA3089E 75 | TDAT022 37
JATBOV 20 R 52 CA3090A0 150 i TDA102¢ 50
1A7160V PRICES 62| CA3123E 130 fTDAT034 75
14400V 29 2864-3 CA3 120 §TDA1450 L2
IAB00V 34| o & 52 TDAZ002 8
ZAISOV acijcomeuten H1oazozo 5
2A/200v 4 [ Linear(Cs, 1608 7DA2030 1
oaz0 M 1 M 65
OnBs 2A/600V 65 Texas TLOB2CP 70
fl B4 T
a1 8 | ene00v CLAIBCC
gAggo : ?miggov ;%2 Motorola ICL8211A
e 2 |10ass0ov 30| CMOS. o0/ M 7204 &0
axd 1| BAs200v 200 266 |[1*CM7205A 199
1N916 5 | ALKV 3| AL PRIME N 3333 100 EMI20% 120
1:ﬁ;iz 3 wmigoiL 50| PRODUCT &0 9 {§1CM 721640 7
:gmﬁ H ZENERS Thyristors 99 wWﬂgg :;'5]
1N4148 4 Range 2V7 o SAIXOV D 32 | 380/ [CM7224 620
INSagr 15 | 39v 5A400V a0 [ 200 gee)
IN5404 16 spmh SAGDOV 48 -380 ¥
1N5406 17 | Range: 3V31to 8A300V &0 : 400 275
IN5408 19| 3w 13w ABOOV 90 16820 £18 23
et 2 15pench | 120100 78 i 210
- 124400V 95 [
# g:;’;gg\; ;g TRIACS 127“-20" ,ga ZBOAdart 775 :Z:
10 150
GABOCV bS] 38200V 54 |gmifg  1eo UNEARICs 3
1 €1060 38 555CMOS 750
BAI00V B0
NOISE BALOOV 89 cas 2 02 75
25) 195p|  gagooy 115 | JIC4E 2% 709 ¥4 pin
[ 12a100v 78 |TCH 3% 0% 8 pin 74279 9ol [S28
o
VARICAPS | 1200008 2 | onsoea 38 72283 50 fis30
Bar0)  so 2N4das 130 29 75284 193 §1532
. ) 164100V 103 24285
881058 0 | 16ad00v 705 L o] Ll e 74330 roo
88106 40 | 16ago0v 220 TTL 74 74333 o2
MYAMZ 185 25A500v 220 | DIAC 202 50 14297 125
MVAMT 15 254800V 285 | g12 25 S AY-1-0212 1488 {TEXAS| 74238 &
1 128000 120 AY11313A 66D SN76023 170§ 7400 kY 298 100
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SWITCHES

VEROSOARD 0 1in

RELAYS |

DIL SWITCHES PLUGS & SOCKETS PANEL REEDRE tated, Singla P
TOGGLE: 24,250V, PSTh4 cla¢ piain| va Board 350 | ncapsulate ingta Pole,
spet 33 e Y 2yzx3ve " Tap “ezp | o Board 30p | Jack Plug Socker e | METERS R el Cho R, B
T ] ISPDTNww 190p, :1,74: ;%, BJp ~ Vero Strip 144p | 2.5mm (pluntl 15? 'p |g: goxasxasmm :tg :%153\/‘:,13\6 :;g:
SPSTonjoff  s4p | ROTARYSWITCHES: s e PAOTOSOECE e 35 st 1% 150 12 | oiyobua RLIS  1KZ112Vi018Y & 120p
Sm}cmer o gpgreslt; ro!‘lz‘ev?:;\"gep,IZwS\Nav' a%ax 17 azep ¢ |sDec 35001 Yain M’é‘ﬁéf e 2 PO RLiE eIk 181090y dice
SPOT centre 0 p Y. - 0-1mA le. Ch
SPOT blased bath | 3Pole/2104way:dp/2t03way  &5p ;‘-;;"alcgﬂcmj' 138" gﬁ;&ﬁ.’:f:?oa'd ggg: mm.lc 150 200 1Bp M: o gi-q‘%lu Po1 Enca ange é)vver ol
ways 1950 | ROTAAY: Maing DP 250V 4 Amp Pin inserion tool 162 | SUperstrip S52  998p | o kier o e 30p | pioma ALI7 1K1V | 2%5p
OPDT6tags  75p | ooy 56p e AU 0-50mA Doyble Pala, Normally Dpen
DPDT centre off 89 VERO WIRING DALO £TCH astic 2p  2p  2p | p100mA RLIS  3500)9Vio 12V 200
DPOT buasad balh | ROTARY: (Mak-a switch) BEN .Sk 310p | RegisTPEN Mo e 2 3% | 0.500ma —
Mske a multlway switch. Shafting as- para Spool 20| . Sparati 90 : 0-1A Minlature, enciosed, PCB mount
E:%L?;“’s““’"‘ p | sembly has ad;usuble ttop, Actom- pcomos 5p = P 5512 ‘;g 13: ;';: g-%?v g*‘;g'bssc""
Ipole2way 208p | OSAESUDIOBMALETE k). FERRICCHLORIDE | e R s 1 1 1% | osovac ALs.81 1700 coll. 7VS to 12v DC;
SLIDE 250V: Mechanism only %0p 195p + 5%9 Peaf O | a0k 398p pe P P P 05300‘/ AC %Sg\gGA AC: 1300VA/S0W  2I0p
DPOT 1A tap s ) BANANA - Yy 131k coil, 4V2.7V DC; 250V Ac; 5A;
OPDT 1A c/oif  15p WAFERS: (makd before brouk) 1o it COPPER CLAD BOARDS 1mm 9p 4p USp sach 1300VA/150W
DPOT 124 13p | theabove switch mochanism. e Singh Dbl 2mm 12p  1dp ; L6111 17011 coi, BV-14: 250y A(E.
1 pole/12 way; 2 pole/€ way; 3 pole/d ibre "‘Ude' o SREP. | 3mmlwander) 1p 11p - CRYSTALS
PUSHBUTTON 6A way; 4 oole/3 way, 6p/2way 20 e B 310 33T x85 | amm 13 p. nLem 7400 coil, 17v5-29v 25001 B
with 10mm Button Mains DP 4A Switch to Frt a5p ] o R s 95p J00KHz 290 e 3320 1
SpoTistching 9 | Spacers 4p. Sereenp il £ E CO-AXIAL{TY) b e
oot 23 e G e GRS ) coneTTr T,
ROCKER: 5A/280V S| 28p CONNECTORS: Metai 190 20p  40p mwturo qu ih relays.
OPDT moment 145p | ROCKER: 10A/250v SPDT Jep | TEXASHON Wi | Reevience e = AC. 2A/DC: 2.5A AC
Mini Nan Locking ROCKER: 10A/250VDPDT c/ott  88p | oo g Oo% 156 | UMF Connectars (500-CB) 1 EMHe JDWIIDO
PushioMake 15p | ROCKER: 10A7250v DPST with nuon 14pin  10p  3Bp 20way - 120p | olug PL?59 40p; Reducer 14p; | ygmny 323 | Zpoleciover 185¢): 6v-18V. RL201
PushioBroak  25p 85p 16pin  10p  a2p 2:15way - 135p | SocketS0239Round Chassis  40p 1.8432MHz 300 80p
18pin  16p  52p 2118 way 140p°'148p | Socket 50239 Square Panel.....38p 2MHz 05 %nglzn cl/over 13V to 35V: 7oun
; 2122 way 160p°165p 2.4576MHz 300
JUMPER LEADS (Ribban Cablo Assembly) .20pin  Z2p  80p b Z 4 pole ¢/ 8V to 18V; 185{1_
,?'LLUGS Single ended DIP Jumpars 24 inches 14 pin 2§Dfr\ gp ;89 §:§gm :g.w_w BULGIN OCTAL 250v-8A/pin g%;g‘;"“ fg i T QN
dnin 148D; *6 pin $65p; 24 pin 240p; 40 pin 86p. ggg;: zz: 20, ey 3 Plug PS5 198p; Socket 88p | 3 MMHz 309 | High Power “Meawy Duty ‘PC
5-"" “:g Doubié endeo DIF sumpars g 36pin Wsp ;ﬂ::"'m 255!- T 4.000MHz 200 MW"““BPC:;'EG"\ﬂf ; .
pin h 4 16 i 223 way 2800 - n 1:8000
izl 2 B 15gn 1opn Zpin wpin | dom 30p 9w P o, e aoplis 20| Acivea: 3.5€ va 210 19v; 1500
12in 195p 2150 3150 430p- { D CONNECTORS [Cannon type) | Soldercon | Socket, free hanglng 0p | 4433618 126 2%5p
.| 2ain 215p 235 3500 S40p | Ping  Plugs Sockats Covers Pins Socket with Zmetrelesd  150p | 5 oMbz 240 | piEZ0 TRANSDUCERS
mf‘ o 36in 230p 2S0p  37Sp  595p Sway 145p 100 ping 5.185M 30 | oo
;g::“j ﬁ: AMPHENOL IEEE el i/ ’2’523 e 5532325‘”2“,;3""‘ 50p 3:3‘»?3?” 7io | PR ) 2P
UGS Cenionied i) B87p) Srveayill 20n 388pNEiESD 28 way B20p; 40 way Xl g%’ﬁz 2::3 BUZZERS, miniature, sclidA!ljlle
A 6V, V& 12v Gp
TRANSFORMERS brim. 2409 VOLTAGE REGULATORS 2Sway D' CONNECTOR ey 5 -
£0-6V; 9.0-9V; 12:0-12¥ 100 38p CAl085 95p | Jumper Lead Cable Assembly 7 650M 200) || [} L ISPEAR o
pcb mounting, Miniatura, Spm Bobbin LS LM304H 1790 1 18" lang. Single End, Mals 8.0MHz 200 liniature, 0.3V, 81L 2in. 2l4in,
VA: 26V-0.25A; 2x9V-0.15A; 2020128 | 14 03 mewncess ve LM303KP 390 | 187lang, Singlo End, Famale 5250 | gogazam  ag2 | 2/2M3in oe
2(15V0 200, 5y 7805 145p 905 z20p [ LM3COK 1700 | 36" jong. Double Ended, M/M  1020p 8357237M 240 27in 4011, BAN or BOGL 80p
EVA. 2a6V-05A; 24IV.03A; 2012v-0560, 12V 7812 145p 7912 220p | LM30SH 132 113 long, Double Endad, F/F 10100 | 9375M 323 | WANDER MIKE
M8V-02A 2700 | 15v 7815 wsp e 150 118" 1ono. DoublaEndec, MIF 1000p | TooMH: 240 | TEaNOERMIKE microphane that
Standard Split Bobbin type: 18V 7818 145p ~ | (M317H 280p }g&:‘qm g;g rranstorms your FM radie into a
GVA:  2x6V-0.5A: 2xIV-0.4A; znzV-a 3A ; LM323K 550p ANTEX SOLDEHING IRON 2 cordiass PA’ System. Just tune-in
2x15V-0.25A ;‘c 7730";20 4';:5“‘: Casing 7905 s55p | LM325N 240p | C-15W 420p: CX17W 430p. 14-3"::.3” -:?’g your radio on 10 90MHz, tin on the
12VA: 2x4.5V-1.3A; 2x6V-1A; 2x8V-0.| SA' 12V 7812 7912 s8p | LM3Z6N 2 CCN- ISW“OP CXZSWMEP 16.0MH; 2 Wander Mike and vou have instant
2x12V-0.5A; 2x15V.0 4A; 2x20V-0.3A 15V 7815 gp 7915 sBp | LM327 270p | Searetips, assorted sizes ! "gm 40 hf,‘ quslity sound reproduction.
27Sp {35p p&p} 18V 7818 50" 7918 ssp | LM723 3sp | Spere Elemants 2109 8. 32mH zg System. Has a range of 100 feet
28VA: 2x6V-15A; 2x9V-1.2A;. Zx12v-1A: Ve 509 TAASS0 50p [ {ronstand with sponge 1g0p | 19.963MHz 3 +_ Alsa suppfied is 8 5-metre cable
2%15V-0.8A; 2x20V°0.6A 320p (60 p&p) 2wy 782 P }anﬁzsa gp gg-g m:: ;ﬁ with jack plug, 5hou:’d you wlnsh to
SOVA: 2X6V-AR: 2eBV-2 5A: 2x12V.2A: 25 16V DA1412 use it s B Stanoard microphone.
1.54; 2x;DV 1 2A; 2%25V- 1A; 2x30V-0, A lgum?ELEOSZSPIaShC Casmg 9L05 60p 7BHOS ~ 5WSA ?SSLVDVEGRIMU'“':“"l 26.69MH, - 290 fdeal lor smgers, musicians, confer-
$00p(B00p&e) | gy 786> 30 z ssop | A0SO eer 750 | 21188MH: 240 | oncey. Tacrures, drscos. clubs etc.
00VA: 2012v-4A: ZX15V-3A: x200 3 5A; v J8Les 30n Z [ 18HG +5v 10 +25v [ gt ienense aton {2 '248'71,. ggg DNLY £33 50
2x25V-2A; 2x30V-1.5A; 2x50V-1A S20p 175p 12y 78012 302 79012 sop | B 2 38. 55H 30 I oreammo clook
pho :hlarge I|° ge ’df"d ovar and above our 15V 7BL15 30p 79L15 Bp ch‘z B PC115 Dispenser i00p ,‘agé)gqm;m 3123 Complete Kit al parts availabie for
normal postal charge o 80P | Size 10 Roal 380p | 1160MH2 300 | this clock Oniy £37 50
oo 14| sors 20 |asse s | OPTO ELEC- | cOMPUTER CORNER WATFORD’S BOOKSHOP CORNER
ﬁ} :: ﬁ;g §§ 4?% }12 TRDON ICS ® VIC 20 MICRO COMPUTER connacts diractly to any colour TV set H{ﬂg TTkLBDa': Book (Revised Edition} 6889
b LEDs with Cii . . . ook-Boo 75
4002 egipeos B e e bl ips & Sound reproducad 1hrough TV Speaker. PET Graphics etc. .. £165 Europsen CMOS DataBook (Comprehensive) 750;
4007 18| 4078 26 | 4543 135 | 1211 G 17 ® Cassette Dec for VIC plus 6 prog. free cassatte . ..., ........ £34 CMOS Cook-Book 750
4008 G2 | 4C81 26 (4544 150 | TIL212Yal. 18 ® VIDEQ GENIE A complete system including Cassette recorder. ook-Boo P
ioo8 B|sr 21| 549 395 | TIL2202"Aod 14 1deal for School/Colleges & Home. 16K users RAM. 12K Micro: Personal Computer Book 6950
oy el s SsE | 2 Graen Yenow oft Basic in ROM. 64 X 16 line displa £279 Wustrating BASIC 330p)
4011 15 | ac3s 70 | 4554 190 | o Amber 1 g W P D AN VB doubl BASIC with Style 540p
4012 18| 4083 140 | 8555 50 | g2 Bicolour ® SEIKOSHA GPBOA Unihammer Printer, gives norma doubla ABitof BASIC B40p
a13 el ace3 43 | 4555 55 | Ipagsdreos B5p width Characters as well as dot resolution graphics. 8" tractor .. Advanced BASIC 780p
4014 73 | 4094 168 | 4557 320 | Groan/Yeiow  BBp feed. Parallel interface standard. ............... £995 3 i
4015 56 | 4095 90 | 4558 120 | 0.3 Vricaiour ® EPSGN MXB0T 10” Tractor Feed, 9 x 9 matrix, 8 column, Speed BASIC Computer Games 550p
e n| 0% 20| 4559 395 | RedrGreensYelowsse! 80 CPS Bi-directianal, Centroni¢s interface, Baud rate 110-9600 More BASIC Computar Games 550p
o | ko7 30 | 4s0 180 | Square LEDS, Aed, {RS222 . ... .£368 Some Common BASIC Programs 1160p
4018 4098 83 | 4561 104 | Gioen. Yeliow 30 1 A TR S e e o e el g bius all th Practical BASICAL Programs 1250p
49 42 1 4093 95 | 4562 495 LD277Infra Red 46 [ ) EPSON M FT Hus Fncnon 1sed & Tractor feed plus all the 6502 Softerare Desi %00,
4020 61 [ 4160 95 | 4586 12;2 SFH205 Datettor 91 © O MXBIsaciitios. ... ...l . £398 &5 AO 3 3';‘?' B;'G"L 980p
do21 701 4161 89 | 4568 TIL32 InfraRed 58 ® EPSON MX80FT2 Has high resolution Grllphlcs option plus all the pplication Boo P
2022 884 4182 93 | 4563 175 | T8 Dotactor 60 MXBOFT'S facifties .. ......ooooiuiiiiniiinraannn,n. , £435 Programming the 6502 (C202} 11550
ﬁ%ﬁ ig :}ﬂ gg :é;ﬁ 43‘6 BARGRAPH, Red 12 ® EPSON MX100 132 Column Printer plus has all ‘the facilities of Programming & interfacing the 6502 1100p
4025 19| 4135 g5 | 4581  2s0 ﬁgﬂg‘;"" o MXBOFTZ. Value for MONBY .. ..., . vsoeseecne, e ,£570 SgogAssemh'v Language Frggrummms ;ggon
4026 130 4133 qos | 4582 99 | oooe 120 ® SOFTY-2 As reviewed in PE Sept. ‘81 by Dr A. A, Berk. The 6802 Assembly Language Programming Op
4027 38| 4408 793¢ :532 z DRP12 86 complete microprocessor development system for Engineers and 6809 Assembly Language Programming  153¢p
%ZS i “uwa 790 535 g9 | ORPS1 [ beginners alike. New powerful instructions. Accepts any 24 pln Practical Intro to PASCAL 550p
M el B 5777 a5 5V singla rail EPROM. Supplied fully buil od. Enclosed in a Using CP/M: A self teaching guide 815p
oo Ol s 11ess ff a5 0 o popleodrs Yt L atedt 8080A/8085 Assambly Lang. Programming 1373
4031 170 | 4412 gon | 4598 290 black ABS case. Plug-in power supply included ..., ........£169 ssembly Lang. Frog g P
4032 126 | 4415 4go | 4599 595 ISOLATORS ® VIDEQ MONITOR 97, fully cased & guaranteed. B & W. Excellent Z80 Instruction Handbook 0p
4033 165 | 4419 280 7 88 74 55 value for money .. ... . .. £69 280/8080 Assembly Lang. Programming 715p
4034 195 | 4422 770 | 40100 215 | 5 q94/24 20 @ TEX EPROM ERASER Erases up 1032 ICs in 15-30 minutes.. .. £33 Z80 Microcomputer Handbook 825p
©0R 235 | iz oo | a0y tae | 7Seamentislays | g SpARE-UV Lampbuln oo o 1530 minutes o 8 | BO80/ZE0 AssemblyLang. Techniques 825
4037 115 | 4430 939 | apre3 s | 307 ... 63 ® EV/EA Power Supply Ready-built & tasted .. ... ;g%g;ammlt;g ‘I:.he zsg(czpso: sy ]liggl’
38 N0 | 4450 350 | 40104 95 | py3433ecC 108 ® ABS CASE Attractive, Beige/Brown for Superboard, UK101 ssembly Language Programming P
4039 280 | 4451  3sg | 20105 116 | YR CR 0 41 NASCOM. or HOme braw . — - Intro to TRS-BO Graphics 760p
4040 59| &30 350 | 40106 TS | 3aaEeCe 198 ® Extra 4K RAM {8 % 2114L.300n TRS80 BASIC — A self teaching guide 79Cp
KTt asc Blers a7 &0 | oyoe 3 29 e CASSETTES in fibrary Casus ZX80 Pocket Book 520p
4042 60 28 0 DL707.3°CA 99 ° A 30 Programs for the Sinclair ZX80 700
4043 70| 4502 op | 40108 100 | o7 Eedn qgg ® STAK-PAK 10 C12 Cassettes in stackable drawers . Maki 9 o § ZX80 79€Jp
4033 55| 433 sn }adlle 300 | BiOrangnCA 250 ® WEMON Watford's own 4K Uimaie Monitor IC speciallydesngnod aking the most of your p
s 20| d0s vom jeotte 240 EnpysIRed 20 10 produce the best from your Superboald UK10Y & Enhanced gETBg t!h% '.’é‘g%’:;’{,“;g%}gi F:g',l’compuler };ggp
u
pro-i R .?"'DGmenCA ‘:;g Superpoard, As reviewed by Dr A. A. Bark in Practical Electronics PET Graphics 1200;
% 3 4510 2:2 o n0rcerl CANIR21S) P~k AR~ TR gy 20 Some Common Basic Programs/PET 1100p
4050 39| 4511  ga el g""eﬁ‘u :558 (prp on most of the above itams s @ PET/CBM Personal Computer Guide 1200p
ey = Librars arPeT Subout 1oo00
RS LCD 32 Digits e i f ibrary o ubroutines P
w053 e :g}; 15 oDapige ~ 780 || Callin at our shop for de'monstratlon on any of the Apple Il Users’ Guida 1200p
4055 125 | 4516 75 LCOLE Ue it B350 above items, Be satisfied before you buy. Practical Intro. to PASCAL 550p
4056« 120 | 4517 415 PASCAL with Style 600p
4057 1516 [ 4518 a2 Pro]grammlng in PASCAL {revised) 800p
xR TR NEON with rosisior, Controfier Handbook 800p
B gz | B o push 1t %50V | ETUWATFORD'S MICRO EXPANSION | SF/M Handbook o
4062 985 | 4522 135 mains. Round. Microprocessor Interfacing Technique 1120p
4526 Redor Amber  30p S-100 Bus Handbook 1100p
4063 99 95
4068 36 | 4527 115 Rectangular, nut Writing Interactive Compiler & Interpraters 1340p
4067 399 | 4528  go giing Red. Amber, This versatile economical Expansion System, as published in ETI, provides a
4068 22 ] 4529 150 Groon 30p cheap but refiable expansion possibility for most of the popular Micra-com- Please add 55p P&FP charge on books
g% ;2 :ggﬁl Igg Heha:live ODtiul -t
ils.
2071 20} 4532 1i0 5'{'3&.‘, om.cu Some 4 tordevls No VAT on books
012 0| 4% so0 itch
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Game, Set And
Match

Extending the series of features
 B_on their C80 watch, Casio have
decided to include alarm withtone
" control, day and date indication
. with time display, and a combat
(style electronic game. The two
new models incorporating these
features are called the CA90 and
CAY901. The first has a black resin
case and bracelet; the second. a
stainless steel coated case and
solid stainless steel bracelet.
Recommended retail prices are
£22.95 (CA90) and £34.95 (CA901).
Thev should be available from
your friendly neighbourhood
Casio stockistor in case of ditticul-
"ty contact Casio themselves at 28
Scrutton Street, London EC2A 4TY.

helpline system. The equipment in-
cludes Citizens’ Band radio, stereo
and normal radio, and offers a
wider range of choice than most
high street shops. Each unil is ac-
companied by detailed fitting in-
struclions, bul should you get into
difficulties just ring the number
shown on the leaflet and an expert
will talk you through to find oul
where you went wrong. You can
find Greens at any of your local
Debenhams stares.

In-Car Care

The high price of installing in-car
sound systems is often due to
the large proportion of cash ear-
marked for so-called expert in-
stallation. But Greens at
Debenhams have come up with a
less expensive alternative. They
have introduced Track One — a
range of in-car entertainment
sysiems with full installation in-
‘structions, backed by a 2%-hour

‘there is nothing illegal about supplying or selling telephone equipment,

Telecom Turnround

¢ seeims that there has been some confusion about the use of the w
‘illegal’ in the article entitled Telecom Turnround published last mon
‘Illegaj supplier’ and ‘illegal equipment’ were not clearly defined. Inf

and likewise the units themselves are not illegai. The law is only broken
when an independent supplier publicly states that the equipment he sel’,
can be connected to the UK network when it hasn’t been approved by
British Telecom, And again, the equipment is only illegal ance it has been
connected and in this case it is the buyer of the equipment who breaks the|
taw, not the supplier.

~ We apologise to any readers (especially supplierst) wha may have
been inconvenienced by this misinterpretation. .

FM Main Man!

Here is a letter we received from the Electricity Council referring to our
articte on FM Mains Remote Control. Please note:

Degr Sir
EM Mains Remote Control
The feature in the October 1981 editi

a controf deyice which utilises the al

| separate premises.
Wauld you please poi
d you pi point out to j
Eiiecmc Lighting {clauses] Act 1;35;;‘?3(’?’5 L% nder sectioqdg o o
the ow"e,' Or occupier of premises ys
;ﬁ:,terifl:e unduly or improperly” with
Y other person the Board may discontinue the supply.

We wo 5 .
be usedu!!g ;;'.;onf:mt out that if the power distribution system were to
TR el q,we(‘you describe the injocted signals would not b
b e cf;rcu:. between fhej ‘helpful neighbours’ but Qola g
therefore be ‘reucivi\?t‘:’c{l’tg)e/ :W:ﬁ: ,g:;:eg ’?W voltage nelwork ant xou"‘;
to th i . reiectricity co
or ao! i':zfl‘;‘;gzé;\ln };r detrimental elfects the sigrra Is g:s: ﬂe;iec gﬂ":,,c (ed
(T e e e;}n ; used by those other consumers must clearly b
PR HaT )', t hose mvolve_d In generating the signals regard) y be
have been d ,-z ave spilled over from the insiallation or wheth the
eliverately injected into the network direct! ether they
Yours faithfully, %

es the energy supplied so as to
the efficient supply of energy to

10DV lord
Head of Distribation Engineering

New Connections

Foliowing up on our article last month about the new Telecommuni-
cations bill. we have found British Telecom are now pulling their pro-
verbial receivers out. For example, a scheme designed to enable
telephone sockets to become as commonplace as power outlets has

recently been announced by BT. The scheme will be launched nation--

wide this autumn and follows & successful trial programme in Taunton
and Carlisle which has been running since May this year. Instead of hav-

ing telephones fixed permanently, customers now will be able tounplug .

them and move them from room to room wherever sockets have been in-
stalled. This idea will radically change the installation of the telephone
service in and around the home, also simplifying the sale of some
Telecom equipment, when phones will be available from some 40 shops
by next April, mostly within department stores. | hese wiil be available for
sale to customers 1o take home and plug in. As supplies of the new plugs
and sockets become available, customers asking for extension phones
will have sockets fitted, and will be supplied with a telephone of their
choice, with a plug alreadyv connected to it. Engineers will also adapt ex-
isting phones on the same line to plug and socket connections. 1his will
replace existing extension arrangements. Customers requiring an exten-
sion telephone will pav & connection charge of £25 with.additional exten
sions provided at the rame are: foronly £10. The ental & lhek2 65tor:
residential extension, complete with standard telephone and additional
sockets on their own will be charged at 15p 2 quarter. All new installation
work on residential and single business lines will incorporate the new
system. txtra note: Thismeansthat all telephones approved after the new
liberalisation comes into eftect will be candidates for this kind ot plug
and socket connection. ~

Further update: Ferranti have just won a contract to supply British
Telecom with the new ZN470AE Microphone Amplifier Integrated Cir-
cuit. This will be incorporated in the new linear electret microphone
manufactured by AP Besson Ltd, which will replace the familiar carbon
type, thus offering improved speech quality and long-term reliability.

6

ere 1s provision which states that if




EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, smply plug
componenis in and out of letter number identified
nickel-siiver contact holes. Start small and simply
snap-lack boards together to build a brgadboard ]
any size

All EXP Breadhoards have two bus-bars as an integial
part of the board, if vou need more than 2 buses
simply snap an 4 more bus-hars wiih the aid oi an EXF
48.

EXP 325 £1.60 The ideal breadboard

for 1 chip cicguits. Accepts 8, 14, 16 and
up 1022 pin ICs Has 130 contact points
including two 10 point bus-bars.

EXP 350 £3.15 Specially designed
for working with up to 43 pin!Cs
perfect for 3 & 14 pin ICs.

Has 270 contact points including
two 20 point bus-bars.

EXP 300 £5.76 the
most widely bought
bread-hoara in the UK
With 550 contact
points, two 40 point
hus-bars, the EXF 300 will accect any size IC and up
1o 6 x 14 pin DIPS.Use this breacboard with
Agdventures in Microelecironics.

EXP 600 £6.30 Mosi
MICROPROCESSOR
projects in magazines
and educatcnal books
are built on theEXF 600, *

EXP 660 £3.60 Has -6' centre
spacing 5015 perfeci for

MICROPROCESSOR applications

EXP 48 £2.30 Four

more bus-’bars n e T ...
“'snap-on’ umi. Frlm s s su: e
ab 4 : .

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

THE GSC 24 HOUR SERVICE
TELEPHONE (0799) 21682
With your Access, American Express,
Barclaycard number and your
~ order will be in the post immediately
GLOBAL SPECIALTIES CORPORATION

G.S.C.{UK} Ltd, Dept. 8TT

Unit 1, Shire Hill industrial Estate,
Saffron Walden. Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682
Telex: 817477
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Available from selected stockists

ELECTRONICS BY NUMBERS

No. 10 SOIL MOISTURE TESTER
No more wilting houseplants with this soil
maisture test. Just place the probes into the
soil and it will flight up to tell you whether
the soil is “too wet” or “toodry”. You
don‘t even need green fingers.

No. 11 DIGITAL ROULETTE

The suspense and excitement of the casino
in your own home. Just press the button,
the circle of lights go round and there is the
sound of the roulette wheel as well, both
gradually slowing down to reveal the
winning number.

No. 12 EGG TIMER

How do you like your eggs done, hard or
soft, just set the timer and it will sound
when the egg is done to your liking. Long
battery life becausa it switches itself off
automatically. SO get cracking now!

Wan1 to get started on building exciting
projects, but don’t knaw how? Now using
EXPERIMENTOR BREADBOARDS and
following the instructions in our FREE
‘Electronics By Numbers' leaflets,
ANYBODY can build electronic projects.
For example, take one of our earlier
projects, a L.E.D. Bar Graph;

trapia) )
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You will need; One EXP 300 or EXP 350
breadboard 15 silicon dicdes

6 resistors 6 Light Emitting Diodes

Just look at the diagram, Select R1, plug it
into the lettered and numbered holes on the
EXPERIMENTOR BREADBOARD, do the
same with all the other components,
connect to the battery, and your project’s
finished. All you have to do is follow the
large, clear layouts on the ‘Electronics by
Numbers' leaflets, and ANYBODY can build
a perfect working project.

P

For full detailed instructions and layouts of
Projects 10, 11 and 12, simply take the coupon
1o your nearest GSC stockist, or send direct

10 us, and you will receive the latest
‘ELECTRONICS BY NUMBERS' leaflet.

If you have missed projects, 1,2 and 3,ar 4,5
and 6, or 7, 8 and 9, please tick the appropriate
box in the coupon.

PROTO-BOARDS

The uitimate in breadboards for ihe minfmum of cost.
Two easily assembled kits.

CEIT QonTWdETM, RIS CTRFORATION

PB6 Kit. 630 contacts, four 5-way binding posts
accepts up to six 14-pin Dips.
PROTO-BOAHD 6 KIT £9.20

Q (e ]

‘Prato-Boad
i

conunentnl wacklies

PH 100 Kit complete with 760 contacts accepis up 10
ten 14-pin Dips, with two binding posts and sturdy
pase. Large capacity with Kit economy.

PROTO-BOARD 100 KIT £11.80

=n um me om sw em {T'S EASY WITH G.S.C. sems m= v =m == 1
TO RECEIVE YOUR FREE COPY OF PROJECTS 10, 11 ang 12

j Just clip the coupon

Give us your narme and full pestal address {in block

For immediate action i

The GSC 24 hour, 5 day a week servica.

¢epitals). Enclose cheque, postal order of credit card Telephane (0799) 21682 and give us your Access, l
numbar and expiry date, indicating in the appropriate American Express or Barclaycard number and your
boxies) the breadboardis) you require. order will be in the post Immediately.
EXPERIMENTOR IC CAPACITY |UNIT PRICE INC.| Qty
I EAEADBOARDS| CONTACT S N o VAT M E e - 2 0 l
| EXP 326 130 : £2.70 ADDRESS . .- ocovioeneuinaennnnns l
EXP 350 270 3 £ 4.48
I ~ExP I o 5 ] i B e I
| EXp 800 L i T T PP
uSe with I
b 5) 0.6 pirch
: 370 ) £ 5.00 lenclose cheque/P.O. forC..........
l l Bxpe Dg’ s g"‘f‘ Debit my Barclaycard, Access, I
| us-Ba-
B Four 40 Pont l ¥ Amarican ExpresscardNo. .. ........
EXP 48 I £3%0
l Bys-Bars - — e Expirydete . ... . I
PROTO-BOARDS i . o 4
you missed project No™s
l peE | 60 | 8 | GEE T 1 10 9 tick box. o l
PBI00 760 1 10 _ | €32 | | ForFron cata'ogue tick box 0
GSC {UK) Ltd., 9TT Unit 1, Shire Hill Estate, Saffron Waldan, Essex CB11 3AQ
Tel: Saffron Walden (0799) 21682, Telex; 817477, J
e N M N B N IS I Gy S e T .- - O e EE E.
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Books, Books, Books...

Once again it's time to get to grips with the ever-increasing pife of
b review books that threaten to take over ET¥'s corner of the ASP of-
ices.

The first one comes from Hodder and Stoughton, and is the latest
Teach Yourself book in their Computer Science Studies range. Entitled
‘Microelectronics and Microcomputers’, the book is intended to provide
a general background and introduction to microcomputers for people
who want to come to terms with the increasing impact of computers both
at home and at work. All aspects of the subject are covered, although
briefly; the book starts with such basic topics as types of electronic com-
ponents, the use of various number systems (decimal, binary, hex and so
on), and simple logic of a microcomputer, peripheral devices and how to
use them, programming, system development, data transmission and in-
strumentaticn techniques. The final five chapters describe numerous ap-
plications in the fields of industry, transport, consumer goods, education
and business. No prior knowledge is assumed, although some experience
of electronic theory would make the firsthalf of the book easier to grasp.
The authors have packed a great-deal into the book's 225 pages, and it can
be recommended as amintroductory text for bewildered businessmenand
for people interested in the forceful effects that computers are having on
our society. ‘Microelectronics and Microcomputers’ is written by 1.R.
Carter and E. Huzan, and costs £1.95.

The rest of the books come from Bernard Babani. ‘Audio Projects’
(£1.95), by F:G. Rayer, gets down to the nitty-gritty very quickly — a brief
introduction and then it's straight into the projects, over 30 of them, rang-
ing from preamps; mixers and power amps to tone control networks, test
gear and asimple tuner. Although constructional details are rudimentary
and in some cases non-existent, none of the circuits should be at all dif-
ficult to build. ‘50 Simple LED Circuits Book 2’, by R.N. Soar (£1.35),
speaks for itself — the circuits are simple, they use LEDs, and there are 50
of them. A good buy for the absoluie beginner; no constructional details
are given but anyone should be able to build these circuits on Veroboard
without any trouble. If you think BASIC is beyond you, ‘An Introduction
to BASIC Programming Yechniques’, by S. Daly, provides a simple guide
to this popular high level computer language. The author covers all the
statements you're ever likely to meet, keeping the examples simple and
pointing out possible machine-dependent variation. In fact the book
recommends that you try programming an actual computer as soon as
possible — and so do we. This way you quickly find all the quirks of a par-
ticular BASIC, and the hands-on approach is definitely the fastest way to
learn. ‘An Introduction to BASIC Programming Techniques' will cost you
£1.95. That's it for the time being; more reviews will follow, word blind-
ness permitting!

Pack Up Your
Troubles

mhof-Bedco, the electronics
packaging specialists, have just
launched a range of ‘camera craft’

security cases. Of course, they
‘needn’t just be used for carrying

cameras, as they are just as usefu!
for carrying any sort of delicate
equipment — test gear perhaps?
They feature an aluminium frame
and facing onrigid wooden panels,
combining strength and smart ap-
pearance with light weight. Lock-
able toggle catches, robust hinges

and riveted corner reinforcements
add to the protection they can of-
fer. The cases can be supplied in
three diffarent sizes complete with
carrying straps and shock-
absorbent foam inserts. The foam
is easily cut to shape with the knife
provided, so it can accommodate
various shapes and sizes. There is
also a briefcase version fitted with
PVC lining and document walletin
the lid, just in case you have any
briefs in need of protection! The
cases are available ex-stock and
prices start at £22_ Further details
are available from Mike Young.
imhof-Bedco Standard Products
Ltd, Ashley Road, Uxbridge, Mid-
dlesex UB8 25Q (telephone Ux-
bridge {0895) 37123).

which includes VAT and free
delivery (RRP is £34.95). The se-
cond offer is an electronics service
wallet designed for work with com-

Mail Order

Toolmail'are offering two new
helpful aids to the hobby en-

thusiast. The first of these is a hob;
by service case, available for the
first time in this country. It has a
robust metal frame containing 16
clear styrene drawers (each 5% x
2% x 1'4") for storage of com-
ponents and small parts, and one
strong basedrawer (11x5% x3% ")
for the storage of tools and other
large or heavy items. The front of
the tough vinyl outer case folds
down to provide a useful working
surface. The case is 12” high witha
comfortable carrying handle. it is
available for a limited period at
the introductory price of £29.95

puters, video and audio units. It in-
cludes aselected range of 25 preci-

sion miniature tools and is contain- |

ed ina fitted zipper wallet. The

tools include miniature soldering |

iron, desolder braid, solder, solder-
ing tools, range of screwdrivers
pliers and cutters, wire strippers,
IC extractor, tweezers, scissors and
contact cleaners. The kit costs
£39.95 including VAT and free
postage anywhere in the UK. Both
of these items are available mail
order from Toolmail
Parkwood Industrial Estate, Sutton
Road, Maidstone, Kent ME159LZ.

Ltd,

Heavy Levy

The Government is likely to face strong opposition from Britain’s 25
million blank tape users if it goes ahead with its plan to put a levy on
the sale of blank tapes. The levy is meant to compensate performers for
their loss of sales and royalty payments due to home taping. The six main
UK blank tape manufacturers will alsq be adding their weight to the argu-
ment through the auspices of the Tape Manufacturers’ Group. The Group
has been formed to fight the proposal reported to be contained ina Green
Paper reviewing the whole area of copyright law, which is expected to be
published shortly. The ¥MG includes representatives from BASF,.3M
Maxell, Memorex, Sony and TDK, and Mr Bill Fulton, the Group’s Chair-
man, maintains that the levy plan is unworkable and impractical and that
the problem of home taping has been overstated. He also believes that
any levy would penalise all tape users, whether or not they were breaking
the copyright law, and that the levy would be like imposing a tax on blank
tapes therefore effectively subsidising the record companies. The basis
on which the levy has been proposed is that the British Phonographic in-
dustry claims that it is losing £1 million a day through breaches of
_copyright. But the TMG say they haven‘t produced any hard evidence to
back up this fact.

V3
Loudspeakers

tlooks as if our readers are not as
handy with the woodsaw as they
are with the soldering iron. Volt
Loudspeakers, designers of the V3
(October 81 ET1), tell us they'ehad
almost as many enquiries for a

woodwork kit as they have for the
electronics. Consequently they
have arranged for a complete set
of precut chipboard panels to be
made available by Wilmslow
Audio, 35/39 Church Street,
Wilmslow, Cheshire (telephone
0625-529599) — contact them for
details. All you have to do is screw
the panels together as described in
the original article — now there’s
no excuse for not building a pair!
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Scientific aid technical
professionals favour
the HP 85, they are
being joined by
increasing numbers of
business professionals.
Find out why the HP 85 7
is the professional
~ microcomputer at your
nearest Laskys store or
write to our Mail Order department for more details.

1
LAFIYS s the largest specialist Hi-Fi chain in Europe, in July 1980 they acquired M\G

P

Microdigital — an independent, specialist microcomputer store based in Liverpool. M\c
Since then specialist microcomputer departments have been set up within selected M‘
Laskys stores under the Micredigital name, these have now been renamed
Microcomputers at LAFKYS N
(4 L] ‘ ®
The Professional Microcomputer Retailer
ith 1 outl ionwi il Order
with [.! Outlets Nationwide & Mail Order
BIRMINGHAM MANCHESTER
19/21 Corporation Streel, Birminghom, B2 4LP. Tel: 021-632 6303. 12/14 5t. Mary's Gate, Market Streel, Manchester, M1 1PX Tel 061-832 6087.
Manager: Peter Stallord 300 yords from Bullring Centre. Monoger: Lesly Jacobs. Corner af Deonsgate.
BRI STOL NOTTINGHAM{Opening early 1982}
16/20 Penn Street, Bristol, 831 3AN. Tel: 0272 20421, 1/4 Smithy Row, Nottingham, NG1 2DU. Tel: 0602 415150.
Opening 16th Octcber. Monager: Alister Hawkes,
Between Holiday Inn ond C & A Within Morket Square, Exchange Buildings, Nottingham.
CHESTER SHEFFIELD
The Forum, Northgate Street, Chester, CH1 2BZ Tel. 0244 317667 58 Leopold Street, Sheffield, S1 2GZ Tel: 0742 750971.
Manager. Jeremy Ashcroft. Next to the Town Halt. Manager: Justin Rowles. Top of the Moor, opposite Town Hall
EDINBURGH LIVERPOOL
4 51, James Centre, Edinburgh, EH1 3SR Tel: 031-556 2914 33 Dale Street, Liverpool, L2 2HF. Tel. 051-236 2828
Manager. Colin Draper. Eost end of Princes Street, St. James Centre. Manager. Mark Butler. Between the Town Hall and Magistrotes Courts,
KlNGSTON {Opening early 1982) I_ON DON
Foga0IEcen Sifeat, Kingaton, KT 1 EP. TelQ1-5451127) 42 Tottenhom Court Rood, London W1 9RO Tel: 01-636 0845.
Opposite Main Post Ohice.

M Ic R—\o—\,c/gM Pr\u_TERs: MMltgjllgB.;.gnief:d, FREEPOST [No stamp required), Liverpool L2 Hy
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7 B-B-Books from B-B-Babani

Bernard Babani Publishing Ltd will be happy to send copies of their new
1982 catalogue of Radio, Electronic and Computer books to anyone
who cares to send them their name and address. So if you want one, write
to them at: The Grampians. Shepherds Bush Road, London W6 7NF.

Hot Stuff!

Sinclair Electronics has just an-
nounced the launch of the

&
58

&0
& P
AT

2 oo, ©
o9 8¢

Thandar TH361 hand-held digital
thermometer. It features a large
readout LCD display, a wide
temperature range of —30°C to
750°C and 1°C resolution. It also
incorporates the latest technology
and over 1,000 hours of battery life
is obtainable. The unitishousedin
a strong Thandar case and is sup-
plied complete with battery and
fast response bead thermocouple.
The price is £59.50 including VAT
and Sinclair offer a range of

thermocouples’

as optional
accessories,
covering a wide

range of applications,
including mineral
filled, hypodermic, right angle and
surface. These all come complete
with plug and flexible interconnec-
ting cable. For further details con-
tact Sinclair Electronics 1td, Lon-
don Road, St lves, Huntingdon,
Cambridgeshire PE17 4H).

ELCB

B & R Relays have broadened their range of combined 13 A Earth
Leakage Circult Breaker (ELCB) socket outlets with the introduction
of a new wall mounting version. Based on the successful HO4 portable
ELCB with integral 13 A socket, the new model is designed for mounting
directly on a convenient single of double outlet box. The new ELCB is sim-
ple toinstall — anyone capable of wiring up a standard socket candoit,
be it at home, in the office, workshop or factory. The unit is available in
sensitivities ranging from 10 mA to 30 mA, and a test button allows opera-
tion to be checked at any time as well as every time the device is switched
off Special socket styles can be supplied to ensure that particular equip-
ment is aiways plugged into the ELCB and not a non-protected socket
outlet. Further information can be obtained from B & R Relays Ltd, Edin-
burgh Place, Harlow, Essex CM20 2D]).

Bright Flatpacks

Perdix Components Ltd have just
announced the release of two
new incandescent digital displays
for their Aurora line. The new
FFD-71 {0.472" character) and
FFD-81 (0.614" character) displays
operate from 3.5 V DC with a low
current drain of 7 mA while main-
taining extremely high brightness
levels. The units also feature TTL
compatibility, are multiplexible,
can operate from AC or DC power
and can be filtered to almost any
colour. For further information
contact Perdix Components Ltd,
ga Crofton Park Road, London
E4.

Drilling Holes

K Machine & Tool (UK} Ltd
have launched a lightweight

electric drill for drilling, grinding!

and polishing which is particularly
useful on printed circuit boards.
The PCB-258 drill is powered by a

high-speed 220-240 V motor and | i

measures 175 mm long x 44 mm
diameter. Four different collet
sizes are supplied to handle 0.4-3.2
drills. Optional extras include
tungsten carbide cutter sets, grin-
ding points, cutters, sanding discs
and various drills. A drill stand is
also available with a spring-
mounted arm which provides good
stability and can be used with cir-
cuit boards up to 280 mm. Further
information and prices can be ob-
tained from OK Machine & Tool
(UK) Ltd, Dutton Lane, Eastleigh,
Hants SO5 4AA.

New Improved DMMs

luke are now manufacturing a new series of digital multimeters. They

are intended to replace the existing B0O20A series by providing more
features at even more competitive prices. The new features include four
models instead of the previous three, three of which include a high-speed
continuity bleeper as standard, improved calibration specification with
two-year calibration guarantee, two-year parts and labour warranty,
heavy duty 600 V fuse system to provide greater protection against high
energy inputs and improved mechanical design with non-slip feet, tilt bail
and easier-to-use layout. This new ‘B’ series will be available direct from
Fluke at Watford or through their nationwide network of distributors.
Further information from Fluke (GB) Ltd, Colonial Way, Watford, Herts
WD2 4TT.
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SEMI-PROGRAMMABLE T.V. GAME

- 4 Cartndges + Mains
£39.50

Adaptor
Normal Price £73
NOW REDUCED TO: e vat

FULLY PROGRAMMABLE
ARTRIDGE T.V. GAME
14 Cartridges avatlable
Normal Price £87 86
NOW REDUCED TO:

£59

inc VA1

We carry a range of over 15

'CHESS COMPUTERS

ARE COVERED gy =
THE EXCLUSIVE =
SILICA SHOP 2 YEAR GUARANTE

NOW REDUCED TO:

£39,50 Va1

Teach your chid 1o
spell praperly wath
s umgue learning
ad  Fuliy auipmatic
features and scoring
Additional wora
modules available to
exiend the range of
words.

HAND HELD GAMES

EARTH INVADERS

These invaders are a bresd ol crearure Inthgrip
unknown t@ man They cannot be kdled by
fragitional methods — they mus$ be burigd The
battle s conductee 1n 3 mare whery squads of
aliens cnase nome trgops The ondy way of

eliminating them i by i
s £23.95
HAND HELD GAMES

GALAXY

The 2nd genzranon Galoay invader The invaders.
have e grouped and have a seemcgly endless
supply of spacecraft wihilst thy player’s arsgnal 5
Drmed to just 250 mussiles (o be launched from 3
missile slatons. You hawe to prevent the irwacets

lanting or from
UUSEOYING your hging £ 1 9 5 ne
detences » var

This telephone answertny
largest Office Equipment
answer and record messal
these messages by tele
Answaer /Record Unit.

different Chess compulars:
Electronic Chess £29.95
Chess Travellgr £39.95
Chess Challenger 7 £79.00
Sensory 8 £119.00,
Sensory Voice £259.00
SPECIAL OFFERS:

VOICE CHESS CHALLENGER

Normai Price £245 NOW £135 .00
SARGON 2 5/BORIS 2 5

Notmal Price £273 70 NOW £199.95
Aff prices wnchude VAT

OLYMPIA HHP 1010

ormal Price £57.21
NOW REDUCED TO:

£34 ;.

Uses ordinary paper
No need to buy expensive
thermal paper!
Fast add hsung PRINTER
CALCULATOR. 2 lines pur
segond, 10 Aign capaciy.
Uses normat adding
machine 1olls Bastery ar
maing ooerated
Swe 9"RAH 2T 0"
fMains 3dapIor Eaten)

The most popu!

the market with a range of over
4Q cartridges including SPACE
INVADERS with over

games on ong cartridge.

ne VAT

TELETEXT

24 TUNE

ELECTRONIC DOOR

r

BELL

Normal Price £19.70
NOw REDUCED TO:

1 2.70 ne Vak

Plays 24 differen] tunes
with separale speed
control and volume
control. Select the mosi
appropniale lune lor your
visitor, y:ith  apptopriate
tunes for difterant nmes of
the year!

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

9 machine is manulactured by Olymgpla Business Machines. one of the
manufacturers in the U K It is fully POST OFFICE APPROVED and wil
ges lor 24 hours @ day With your remote call-in bleeper you can receive
phone wherever you are in the world The remote call-inbleeper activates the
which will at your command repeast messages, keep or erase them. and s
acnivated from anywhere in the world. or on your returnto your home or office. The machine can alsu
be usedior message refertal, H youtiave an urgentappointment, bul are expecting an impo: tand cat!
simply record 1he ‘phone number” and locanon where you can be reached. Wuh ppuional extra

bleepers {£13 each| 1his facitiy can be
extended lo colleagues and members of
the family. Using a C90 s1andard cassette
you can record as many as 45 messages

The announcement can be up 1o 16
seconds long and the incoming message
up e 30 seconds langq

The machine 13 easy 10 Install and comes
walh full instrucuons It s easily wired 10
your junction box with the spade connec

tors provided ot altesnatively a rack plug
cark be provided 10 plug inte a 3¢k Socke

Most imporlant, of tourse, 15 1ne tactthal
a1 15 {oliy POST OFFICE APPROVED

The price of £135 inc. VAT) includes the
mactsne, an extra hght 1emate eall-in
Bieeper. the microphone message 1ape

A C mains adaptor The una s
9."x6 %27+~ and 15 tully quaranteed for
12 months The telephone can be placed
directly v the umt — Ne addiliond! desk
space is required

SPACE INVADERS
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Hand-heid Invaders Gamas available £19.95
- Invaders Cartridges avarlable 1o i
ATAR! RADOFIN ACETRONIC PHILIPS GIHXY
- = Cartridges also availahle for
MATIEL TELENG ‘ROWTRON.
DATABASE (INTERTON

ADD-ON
ADAPTOR £n]c' 29

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

Pleyg the adapror mio the aerral sucket of your

colour TV nnd receve the CEEFAX and

ORACLE telewision mfurmanagn services,

THIS NEW MODEL INCORPORATES:

° Dauble heigm churacter lacility

* True PA) Colout

* Mevis iatest BBC & 184 braancasi Specihcations

° Pusti bulton channal chang#

© UNNecessary to ramave the umit ty walch formal
TV programmas ~

© Gald-plated cireudt buatd far tebabity

* Naw SUPFRIMPOSE Nuews Flash faciiy

MATTEL T.V. GAME

fu

The most auvanced TV gume n 1he warid 20
£anridges avaiable A

an KFYBOARD eont |g£ ne
s0on 1o converl the 95var
MATTEL tu a home computur vt 16K HAM ully
espandable and programmable .1 Micipsolt Basic
Other accessories will b avafabin ater in the year

STEL
VIEWDATA

i

it
H

The ACE TELCOM VOX1000 Preste! Viaw-
data adaplor simply plygs inlo the aeral
socket of your television and enatiles you to
receive the Presiel Viewdata service 1n
colour or black & white
Features
Simplilied conirols for guach wasy wperalue:
Spectal geaphny feature fae gl wwesolutr
State-al-the M1 aucroprocensy: controikn
Standad remote telephone heypad ath Preste|
koys * B
Auin dlier incorpnrated lor easy Prestel
AtQuISHw
True PAL colour fncuiter using telanly IC
Shrorma tilter ang dela hne incorporgled 1or
Jurhum piciure interferancy maximum
buglity
Includes convenient TV Preaicl swatchngs
Easily ronmcted to stangard hams ar office
1elephone hines
Fuily Past Office aporoved

prict *£228.85

01-301 1111

Fur Iree sudirated Brochur ¢ ATHY FBYIEWS DI Gul e af eleCIrume Sames pleasr Tnlephinnn JT

30V 1111 Froe Selivety secvicegrarlabie To

AFer By 1etenhane piedse quote your NAe sddtnes

SAARCLAYCARD number and eave 16¢ 1est 1 us Pust A0g parhing Froe ol Clars ‘l
N5 Qaily a1 e S 1 open leom §oh Gum l
Morday Salurday 1Early ng Thyrsday tom =L Lay Rpet tl
T 2 YEAK GUARLNIEE Al gnads dse odvered by a full v rilee AT LAy gt e
Caveled Ia aut farlubive Silica Snog 2 yeni Gudtanter
' MONEY BACK UNDERTZKING il yiu a1 ammanislen woth Yuirs pureha se and fnfern o v
> i e vou 3 ledl fetung
& T AFTER SALES SERVIEL  Avaiable nn 3l tautimes aut 0 guds aer
A €1 T COMPETITIVE PRICES  We afa never knownghe ursdeadsoirt
STRE  HELPEUL ADVICE  3ya-iabile on e §utatility of wach! macinme

i | il “
1R b anll]
m “I ll] I
T L "umm"l lll " gl |\
© CREDIT FAGILINITS  Ful cowdit Tacibties avadahi e 12 24 1v 36 UL g1 CREE e

£31es ul nierosy i, " |" It
 PART EXCHMANGE SCHEME  avasiabis on seturd /12 mie Fuowey kil l

s10Cu! 5 Nt
7o FOOTSCNA 3‘

NOTE The top of Hathertay Rosd
5 Ong way only Please enian from

© CAEDIT CARDS WEICOME  Atcess Basclavrar Divers Clun aitwtoian Fopross »
Sidcup Migh Straar

0
SILICA SHOP-LIMITED v ™ ) w " o
it alfl sl gt

1-4 The Mews, Hatherley Road. Sidcup, Kent DA14 4DX
Telephone: 01-301 1111 or 01-309 1111




THE EXHIBITION FOR THE ELECTRONICS ENTHUSIAST

COMPUTERS @ AUDIO® RADIO® MUSIC® LOGIC® TEST GEAR® CBe® GAMES @ KITS

Wednesday 11th November 10 a.m.-6 p.m. Thursday 12th November 10 a.m.-8 p.m.
Friday 13th November 10 a.m.:6 p.m. Saturday l4th November 10 a.m.-6 p.m.
Sunday 15th Novemnber 10 a.m.-4 p.m.

‘e ® 8 2 0 8 8 0 0 5 8 R @

COMPONENTS ® DEMONSTRATIONS @ SPECIAL OFFERS @ MAGAZINES ® BOOKS

; , Cost of entry will be £2.00 for adults and
Any one of the 17,000 people who thronged £1.00 for chi{cllrren under 14 yrs and O.A.P.s.

year will need no introduction to this year's PUBLICATIONS LTD., 145

premier show for the electronics enthusiast. CHARING CROSS ROAD, LOND’ON WC2H OEE.
They already know all about the ,
demonstrations, bargain sales, bookstalls, ROYAL HORTICULTURAL SOCIETY S
games, kits, computers and music machines NEW HALL, GREYCOAT STREET.

to be found at BREADBOARD 81. They could WESTMINSTER, LONDON S.W.1.

name you &ll the leading companies who o o i e e e e ————

To avoid queueing, advance tickets will be available from
Advance Tickets BB ‘81,
BASP Lid, 145 Charing Cross Road,
London V}ICZ& OEE.

were there to see — and to buy from, at
fantastic prices. :

Even thuse lucky 17,000 would be surprised
to hear that this yesr we've improved
BREADBOARD still further! More stands,
more demonstrations and wider gangways to
make it all easier to enjoy!

3READBOARD 81 is the place to be from
November 11th to 13th at the RHS Hall. Why
not come and find out for yourself how much
you missed last year? We can promise plenty
to see and do at BREADBOARD 81. | I enclose PO/ chequefor£.......... {make payable to ASP Lid.)

CIOS‘? to Vi?t‘o}“ia Station and NCP car | Advance tickets MUST be ordered BEFORE 20th October 1981.
parking facilities. L

**Special Advance Booking Price**
Adults £1.78 Children under i4 yrs and O.A.P.s 80p

Please send ,..... tickets @ £1.75 ...... tickets @ 80p

............................................................
............................................................

............................................................

————————————n

-]
o
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NEWS : NEWS : NEWS : NEWS : NEWS : NEWS : NEWS.

DefenceDigest

This new regular feature is devoted to defence electronics, its
equipment techniques and application. Defence remains|
one of the largest growth areas in UK industry, with much of the
real innovation and investment taking place there.

Defence Digest will thus act as a news (and views) section,
containing up-to-date information and explanation of some of
the happenings in the different sectors of the defence industry.

Companies with information and articles for these columns
are invited to submit them direct to Defence Digest at our
editorial address. Indeed, anyone with anything to say on the
subject, be it information or opinion, is a potential contributor

Direct Hit

The first guided launch of the Hughes Aircraft Company's Advanced
Medium-Range Air-to-Air Missile (AMRAAM) was a success with a
direct hit on a drone aircraft target. It was tested in Holloman Air Force
Base, New Mexico, and fired from a US Air Force F16 aircraft against an
F-102 drone target. It closed in on ifs target using its radar guidance
system, thus proving the missile’s capability with this particular aircraft.
The next generation AMRAAM missile will pack higher performance into
an airframe which is only about half the weight of the missile it will
replace — the AIM-7 Sparrow. The missile provides ‘launch-and leave’
capabilities enabling the pilot to break away immediately after launch to
engage other targets. Hughes is one of two contractors selected for a
33-month prototype validation programme; selection of a winner is ex-
pected in October and the winning contractor will then start full-scale
development. The AMRAAM program is a joint US Air Force and Navy ef-

and should not refrain from putting pen to paper.

Acceleration

he picture shows Mr C.H.

Davies (left), Director of Air-
craft Production, Ministry of
Defence (Procurement Executive),
receiving from Mr Lester George,
Managing Director of Ferranti In-
strumentation Ltd, a presentation
model of the Ferranti FA2 ac-
celerometer to commemorate the
production of the 9,000th instru-
ment. Ferranti inertial grade ac-

celerometers have been in full
series production since 1968 and
currently exist in five variants.
Since that time they have been fit-
ted in the inertial guidance plat-
torms of all British military aircraft
including the Nimrod, Jaguar, Buc-
caneer, Phantom and rnado.
Other applications have included
use in airborne and shipborne
radar antennas and sonar arrays.
Satellite and rocket applications
include Exosat, Skylark. Black
Knight and Ariane.

I

fort to develop an advanced all-environment missile for operational use

between 1985 and 2005.

Tracking
Helmets

erranti is to supply its advanced

Helmet Pointing System (HPS)
as part of the British Aerospace
Dynamics Group Tracked Rapier
Missile System for the British Ar-
my. The HPS, which was first seen
at last year's Farnborough Air
Show, is a revolutionary target
sighting system which can direct
weapon aiming sensors towards
any target at which the wearer is
looking. The HPS was originally
conceived as a pilot's aid but it has
received its first major contract as
a land-based system. The Ferranti
Helmet Pointing System is a very
lightweight, simple system which
improves normal weapon aiming.
Basically, the entire system con-
sists of the helmet-mounted sight
and sensor, a radiator (mounted on
a convenient nearby fixed object),
a signal processing box, a contro!
unit and an appropriate source of
electrical power. The observer's
sight is light and compatible with
the latest protective masks. (n the
Tracked Rapier situation, the com-
mander (observer) with his head

ETIDECEMBER 1981

out of the cupola, searches for
possible targets. The sight on his
helmet has an illuminated aiming
mark, focused at infinity represen-
ting line-of-sight. A tiny sensor,
also on the heimet, continuously
monitors the angle and position of
the Commander’s head (and hence
his precise sight-line) relative to
the radiator fixed to the vehicle,
with high accuracy. Once the
observer has spotted a target, he
overlays it with the aiming mark, as
a means of designating his target.
At the press of a button, the line-of-

sight, as measured by the HPS, is
transferred to the optical tracker,
directing it to the target, which
then appears in the tracker
operator's sight. The operator then
follows normal procedure through
weapon release to target impact.
In general use the Ferranti HPS can
be used where an observer's
sightline needs to be transferred to
equipment that must be directed
to the same ‘target’” — whether it
be in low-flying aircraft, a ground
target or in a commercial applica-
tion.

Hughes Hues

ere a Hughes Aircraft Com-

pany engineer uses a full-
colour display to test a stand-off
zirborne system for detecting and
tracking massed armour and other
forces. The system is called Pave
Mover and displays targets and
their movements in full cotourona
cartographic base, showing roads,
railway lines, airfields and rivers.
As many as 4,096 colour hues can
bedisplayed. The Pave Mover uses
airborne radar to relay target infor-
mation via data link to a mobile
ground-based Data Processing
Control Station. Computers in the
DPCS process the information and
display the target data. Pave
Mover's radar can also guide
missiles or tactical aircraft to

designated targets. Guidance

commands and targeting informa-
tion are supplied by the DPCS. The
Pave Mover system is part of a
broader Assault Breaker pro-
gramme for neutralising enemy ar-
mour before it reaches the forward
edge of the battle area. The system
is being developed by Hughes
under contract from the US Alr
Force and the Defense Advanced
Research Projects Agency. It is be-
ing evaluated at White Sands
Missile Range, New Mexico.
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and an I.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 - 756 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%"" approx. Complete with diagrams and instructions.

s Matching 1.C. 10+10 Stereo Power
amplifier kit {usually £3.95+ £1.15p&p}
= Mullard LP1183 built preamp, suitable
for ceramic and auxiliary

inputs {usually £1.95 + 70p p&p)

« Matching power supply-kit with trans-
farmer (usually £3.00 + £1.95p&p]

SPECIAL OFFER! -+

» Matching set of 4 slider controls complete
with knobs for bass, treble and volumes
{usually £1.70 + 80p p&p)

£21.952...

ONLY

£17.95

PRACTICAL ELECTRONICS - STEREO

This easy to build 3 band stereo AM/FM tuner kit is designed in
conjunction with Practical Electronics (July issue). For ease of
construction and alignment it incorporates three Mullard modules

plus
£2.50 p&p.

T —L-—
« Faaturing latest SGS/ATES TDA 2006 10 watt output IC's
with in-built thermal and short circuit protection:
» Mullard Sterec Preamplifier Modula.
« Attractive black vinyl finlsh cabinet, 9""x8%''x 3% {approx}
+ 10410 Stareo convarts to a 20 watt Disco amplifier.
To complete vou just supply connecting wire and solder,
Features include din input sockets for ceramic cartridge, mic-
rophane, tape or tuner. Qutputs - tape, speakers and head-
phones. By the press of a hutton it transforms into a 20 watt
mono disco amplifier with twin deck mixing. The kit incorp-
orates a Mullard LP1183 pre-amp modute, plus power amp
assembly kit and mains power supply. Also features 4 siider
level controls, rotary bass and treble controls and 6 push
butron switches, Silver finish fascia with matching knobs and
contrasting cabinet, Instructions
available, price 50p. Supplied £ 1 4.95
FREE wath the kit. Plus £2.90 p&p.

SPECIFICATIONS: Suitable for 4 to 8 ohm speakers.

Frequency response 40Hz - 20K Hz,
Input sensitivity P.U.150mV. Aux. 200mV.
Mic. 1.5mV.

Bass £12db @ 60Hz
Treble £12db @ 10KHz
Distortion 0.1% typically @ B watts
Mains supply 220 - 250 volts 50Hz.

STEREQMAGNETIC PRE-AMP CONVERSION KIT
Includes FREE Magnetic cartridge with diamond styli.
All components including p.c.b. to convert your ceramic in-
put on the 10+10 to magnetic,

Oniy availahie with 10+10amp. £2.00 inciudes pP&P.

Tone controls

8’ SPEAKER KIT Two 8" twin cone domestic speakers.

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

PRACTICAL ELECTRONICS
CAR RADIO KIT

2 WAVE
BAND

MW - LW

s Easy to build
= § push button
tuning + Modarn design
» 6 watt output » Ready etched
and punched PCB = Incorporatas suppression circuits.
All the el.¢! ~iic components to build the radio, you supply
only the wire and the solder, featured in Practical Electronics
Msreh issue. Features: pre-set tuning with 5 push button
options, black illuminated tuning scale. The P.E. Traveller has
a 6 watt output neg, ground and incorporates an integrated

SERIES I!

HIGH POWER
AMPLIFIER

MODULES

READY BUILT OR IN KIT FORM

KIT BUILT
125 WATT MODEL  £10.50 £14.25

Plus£1.15p&p Plus£1.15p&p.
200 WATT MODEL £14.95 £18.95

Plus £1.15p8p Plus £1.15p&p.
SPECIFICATIONS: 125W Madel 200 W Model
Max. output power [AMS) 125 watts 200 watts
Operating voltage {DC) 50 - BO max. 70 - 95 max.
Loads 4 - 186 ohms 4 - 16 ohms
Frequency response

measured @ 100 watts 25Hz - 20KHz  25Hz - 20KHz

Sensitivity for 100watts  400mV @ 47K 400mV @ 47K

Typical THD. @

50 watts, 4 ohms 0.1 0.1%
Dimensions {both modets) 205 x 90 and 190 x 36mm.
The power amp kit is a module for high power applicat-
ions — disca units, gultar amplifiers, public address systems.
and even high power domestic systems. The unit is protecter
against short circuiting of the load and is safe in an open
circuit condchtion. A large safety margin exists by use of

generously rated components, result, a high powered rusged
unit. The PC Board is back printed, etched and ready to
drill for ease of construction and the aluminium chassis is
preformed and reacty 1o use. Supplied with alt parts, circuit
diagrams and instructions.

ACCESSORIES:

Suitable LS coupling electrolytic
for 126W model

Suitable LS cowpling elecirolytic
for 200W model

Suitable mains pOwer supply
unli for 125W model

Suitable Twin transformer power
supply for 200W model

£1.00 plus 25p p&p.
£1.25 pius 25p p&p.
£7.50 pius £3.15 p30p.
£13.95 pius £4.00 p&p.

< T ey e et
30+30 WATT STEREO AMPLIFIER
Viscount IV unit in teak simulate cabinet, silver finished
rotary controls and pushbuttons with matching fascia,
mains indicator and stereo fack socket. Functions switch
for mic magnetic and crystal pickups, tape and auxiliary.
Rear panel features fuse holder. DIN speaker and input
sacket 30+30 watts AMS, 60-60 watts peak, For use with

4 to 8 ohm speakers. £32 90

Size 14%"'x 10" approx.

BUILT AND TESTED. Plus £3.8B0 p&p.
PHILIPSBELT DRIVE RECORDPLAYER
DECK GCQ37 (size: 15% 'x 12%"approx.)

HiFi record player deck, 2 speed, damped cueing, auto
shut-off, belt drive with
ﬂoal_mg sub chassis to
minimise acoustic feed-
back. Complete with

GPA01 sterec magnetic
cartridge

MONO MIXER AMPLIFIERS

60 WATT six individualty mixed inpurs for two pick ups
{Cer. or Mag.), two moving cail microphones and two aux-
iliary for tape, tuner, organs, atc. Eight slider controls - six
for level and two for master bass and treble, four extraireble
controls for mic and aux inputs. Size: 13%"x6% " 'x 3% "app.
Power butput 50 watts R.M.S. [continuous) for use with 4 to
8 ohm speakers, Attractive

hlack vinyl case with matching £3995

fascia and knobs. Ready 10 use. Plus £3.70 p&w.

100 WATT

Brushed
Aluminium
fascia and rot-
ary cantrols,
Size: apprax. 14"'x4"x10%"".

circuit output stage, a Mullard IF Module LP1181 ceramic LIMITED STOCK, Five vertical slidier contrals, masier volume, tzpe level, mic
filter type pre-aligned and £1 0 50 UNBEATABLE level, deck level, PLUS INTERDECK FADER for perfect
assembled, and a Bird pre- . OFFER AT graduated change from record deck No. 1 to Na. 2, or vice
aligned push button wning unit. Plus £2.00 p&p. £27 50 versa. Pre fade level controls {PFL} lets YOU hear the next
Suitable stainless stee! fully retractable aerial {locking) and . disc before fading it 1n.
speaker (6° x4 app.). COMPLETE VU meter monitors cutput. £7600
available as a kit complete, £1.95 /pack. Pus £1.15 p&p. Plus £3,16 p&p. 100w RMS output (200w peak). Plus £4.60 p&p.
CALLERS ONLY MAIL ORDER ONLY

[Tiv][c]

323 Edgware Rd, London W2. Tel: 01-723 8432.
Open 9.30am - 5.30pm. Closed all day Thursday.

Persans under 16 not served without parents

authorisation.
ALLPRICES INCLUDE VAT AT 15%.

21E HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to UK postal addresses only.
For further infarmation send for instructions 20p
plus stamped addressed envelope.

All items subject 10 availability. Prices correct at 1/10/80 and subject to change without notice. RTVC Limited reserve the right to update their products without notice.
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Dummy Load

We're making audio testing easy! Apart from your
muitimeter and your oscilioscope what you really need is a
dummy load. Our version allows parallel and series connec-
tion as well as testing of both channels of a stereo amplifier
at the same time. The advantages of using the unit are
manifold — not only because the source is presented with an
ideal resistive load of the correct value, but also because you
can’t damage expensive speakers during experimentation.
Not only that — you don’t annoy the neighbours when
you're testing at full power and your eardrums are saved so
you can still enjoy the music once you're finished,

Guitar Tuner

Our simple, low cost, easy to use (and all that jazz) Guitar
Tuner is just the thing you need if you're a budding musician.
Tuning up can be really irritating, but we've made it simple.
You just plug the guitar into the unit and the oscillator with
six reference frequencies does all the hard work for you. Just
play the note and adjust the tuning until the builtin meter
zeros, repeat the procedure for all the strings — et viola —
it's tuned. The tuner can also be shifted one or two octaves
down to make it suitable for bass or rhythm guitars. Play it
again Sam!

Infant Guard

How do you like your children — fried or boiled? Or perhaps
poisoned? Well, we prefer to see healthy specimens of the
next generation, so we've designed a special guard for you to
fit onto your medicine cabinet. When small inquisitive hands
open the cabinet an alarm goes off, which not only puts the
child off investigating further, but also warns you about
what's happening. When the cabinet is shut, the unit switches
itself off. For the adult who doesn’t want to be shattered by
the sound of the alarm as hejshe is reaching for the hangover
remedy, there’s also a disable button on the outside of the
cabinet which prevents the alarm going off when the cabinet
is opened by someone who is meant to use it. It’s a really
useful gadget to have whatever age your children may be,
and it's cheap and simple to build.

Articles described here are in an advanced state of preparation.

However, circumstances may dictate changes to the final contents.
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Meter Beater

If the bane of your life is the notsodovely Rita the Meter

Maid then you need our allsinging, all-dancing project. The

unit is the same size as a Barclaycard (though you can‘t get

credit with it) and fits neatly onto your keyring. It has an LED

display which indicates whether you’re setting it for 20, 40, 60
¢ @or 80 minutes with the touch switch operation, and when you
¥ are nearing the time to beat Rita back to the limo, it beeps.

* We've set it so that for a 20 minute wait, it will go off three
minutes before at 40, it goes off six minutes before, and so
on. We reckoned that the longer you were leaving the car the
further away you might be, cunning eh?

Robotics Today

This month we have an in-depth study on the hobbyist ap-
proach to robotics written by one of our readers. It covers
just about everything from thoughts on mechanical construc-
tion, through data processing and programming to ex-
perimental ideas for sensors. For a really down-to-earth ap-
proach to the exciting subject of Robotics read on......

DC Control of Audio -

Taking still further our favourite theme of remote controlling
everything in sight, Keith Brindley follows up his article on
Vultage-Controlled Audio with this little offering. Using
another of Mullard’s chips to demonstrate, he delves into the
murky depths of voltage-controlled volume and tone for use
in preamps and to help put the theory into practice there are
loads of good circuits to play with. .

]

UT FOR

LOOK O
THE JANUARY ISSUE
ON SALE DECEMBER 4th
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= COMPUTER

RAM SCOOP

4118 200 NS 8 for £12.95
4164 200 NS £0.5D ench

2102-650 NS 8 for £5.50

BULK
BUY
SPECIALS o

TELETYPE ASR33
I/0 TERMINALS

\ ‘::-\\
gggﬂw -

From£195 | EA%

Fully fledged industry standard ASR33 dawa ter-
minal. Many features inciuding: ASCIl keyboard
and printer for data 1/0, duto data detect circuitry,
RS232 serial interface, 110 baud. 8 bil paper tape
punch and reader for off line data preparation and
ridiculpusly cheap and refiable data storage. Sup-
plied in good- condition and in working order.
Oprions: Floor stand £12.50 + VAT
Sound proof enclosure £25.00 + VAT

DIABLO S30 DISK DRIVES

Another shipment allows us to offer you
even greater savings on thls superb 2.5 M8
{formatted] hard disk drive. Two types are
available both fully refurbished and
electronically identical, the only difference
is the convenience of changing the disk
packs.

S30 front loader, pack change via front -
door £550 + vat

$30 fixed, pack change via removal of top
cover £295 + vat

+ & — 15v PSU for 2 drives £125 +vat
SPECIAL OFFER new, 12 sector packs
£20 + vat carriage & insurance on drives
£15.00 + vat futly DEC RK05, NOVA,
TEXAS compatable further info on

“FATIONAL MA1012 LED
C_I:C:CK MODULE

The same module as used in most ALARM/CLOCK
radios today, the only difference is our pricel Al
electronics are mounted on a PCB measuring only
3" % 11" andd by acdition of a few switches and 5116
volts AC you have a muiti function alarm clock at a
fraction of cost. Other features include shooze
timer, am pm, alarm set, power fail indicator, flash-
ing secands curser, modulated alarm output ete.
Supplied brand new with full data only

Suitable transformer £1.75, £5.25

MAINS FILTERS

Protessional type mains flters s used by “Main Frlme
Manufacturers” ideal for cunng those unnenang ha

and data gliches, fitone now and curé your prablems!
Suppression Devicas SD5 A10 5 amp £8.95

Corcom Inc F1900 30 amp £13.96 + pp £1.00

MUFFIN FANS

Kaop your pyuizmont Coel and fakiabls with sar tasiod o2-oqnipment
“Mafa Faai” abmart silent maning und souily mewnted Aveishls i
tws volwges. 110 V.AC.£5.05 +pp 90p OR 240v ALC
£6.504pp F0p. DIMENSIONS 4%” x 4% ¢ 1%

66
0
DISCOUNT

Due 1o our massive bulk purchasing programme
which anables us 10 bring you the best possible
bargains, we have thousands of 1.C."s, Transistors,
Retays, Cap's., P.C.B.'s, Sub-assemblies, Switches,
etC. etc. surplus to our requirements. Because we
don't have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME™
Thousands of componans at giveaway prices!
Guarantsed 1o be worth atleast 3 rimes what you
pay plus we always include saomething from our ads.
for unbeatabla valual! Sold by weight

1 LECTRONIC
COMPONE NTS
K EQUIPMENT

25k € AT5+ppf125  Ss £ 6.75+pp £1.90
10kis £11.75+pp £225  20ds £19.98+pp £4.75
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25 WAY "D~
CONNECTORS
S0+

1.70 1.10
1.90 1.20
ALL + VAT

ICLTERMIPRINTER
300 BAUD TERMINALS

REDUCED
TO CLEAR

NOW
ONLY
£80

+CAR
+VAT

Made under licence from the world famous GE Co.
The ICL Termlpnnler is a small attractive unit with
so many features it is impossible to list them in tha
space available! Byief spec. as follows; RS232
senal interface, switchable baud rates 110, 150,
300, 130 cpsl. upper and lower case correspond-
ence type tace, standard paper. almost sijent run-
ning, form feed, electronic 1ab settings, suited for
word processor applications plus many more
features. Supplied complete. in a5 sesn

cendition, no guarantee.

AREHOUSE

WIRE WRAP SKTS.
24 Pin Varo 28p

14 Pin Goid 22p

18 Pin Gold 24p

100 PCS Min Qrd.

cie
DATA CASSETTES
10 for £5.75
inc, VAT

MPU
EXPERIMENTORS
+5ve12v-12v+24Yy
POWER SUPPLY

Dree again we ar very pleased 10 offer this superh Powet
Supply Unil. ang hope to setisfy mast of pur previous
customers who were disapponted when we soid out due 1D
demandlast time they war advertised!!! Thess units may just
have well been made for your tahi . they consist of a semi-
enclosad chessis measuring 160mm x 120mm x 350mm
comaining all slicon slectronics 10 give the fodowang fully
regulated and short crmst proof outputs of
+ 5 @ 2 amps DC + 12v @ 800 ma OC
-12v @ 800 ma OC + 24 @ 250 ma OC
and if that s not enough atuly floaing Sy outper @ 50 ma DT
which may ba seriesed to give 2 hast of ather voltages. Al
outputs are brought out tn the front panel \ia ministurt jack
sockets and are piso dupticated 2t the rear on short fiving
iads. Unds accept stardard 240v - mains input. They are
uGPOrdmyrevenmsamr):smwlmmpamh
e soid untested but i good iternal condibon
E16 50 nd\+£2 50 p+p complete with circuit

st d HURRY
WHILE STOCKS LAST!!

NOW OPEN
MONDAY-SATURDAY
9.30-5.30

RF CONNECTOR
5042 BMC PLG S0p
7502 BNC PLG 50p
PL259 PLG 40p
$0239 ST 36p
{00 PCS MIN ORD.

HIGH SPEED
DATAMODEMS

original cost ver £700 each. Bebeved brard rew,
suppled complem with PSU ex.

£185.00 + £9.50 camage + VAT.
*Parmission may be requred For comnection to PO s,

PERTEC

PERTEC TAPE DRIVES
7 track 6840 — 75-25 £175.00 +H

AT
9 track 6840 — 9-26 £295.00 +

Phone for more detalls

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX 280 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

e ; M . Amassive bulk putchase enables us ta offer you this
superb professional printer at a fraction of its recent
L cost of aver £2000. Utiising the very latest In

. ¢, microprocessor technology, it features s host of

"

facilities with al electronics on one plugin P.C.B. Just
study the spt ion and you will ly realise it
meets all the requirements of the most exacting
professional or hobbyist user.
STANDARD FUNCTIONS w Full ASCIl character set % Standard
ink ibbon & ASZ32/V24 serial intertace - T xtal controllad baud rates up
10 9660 w 194 characters par ling % Parallel interface % Handshakes on serial and parallel
ports w 4 Typa fonts. italic script, double width. iafic large, standard # Internal buiter
* Internal self test % 170 CPS w Variable paper tractor up ta 17,5" wide # Sofid steel
construction % All software in 2708 eproms easily recanfigured for custemfonts et

All this and mom, not refurbished but BRAND NEW At only EB25B yar

Alsc availabla identicel ta abave LESS Elsctranics Card £250 + VAT

+ carriage and ins, £18.00 + VAT
OPTIONAL EXTRAS # Lewer case £25.00 % 16K butfer £30.00 % Second tractor for
simultaneous dual forms £85 00 ¥ Logabax maintenance. P.O.A

8" FLOPPY DISK DRIVES

Yot agein wo've managed tozacure a
larpe shipment of tomoirows technology
at prices 85 yot unheerd ofll And as with
moet of our purchases con pass thoss
mvings direct to you!l The DR 7100 &
7200 8" floppy disk drives have many
inbuilt festurel 10 provide literally any
BUS configuration with full dsisy chein
via internal jumpers 77 tracks on the
single sided 7100 give upto 0.8 MB of
dits and 154 tracks on the 7200 doubis sided drive give g massive 1.8
MB of dete, Many othar festures such s s0ft of hard sectoring, IBM
or ANS) standards, only 240v AC, +24 & +5 v de power requirements,
snd our unbelievabla prices make these drives 8 snip.

Supplied BRAND NEW and boxed complate with user manua|:
71(”‘!\* . + B.50 ins. & carr_ + vat.
double sided £295.00 + 8,50 ine_ & cesy. +nt.
gchnical manugl vallabie £7,50 write of phone

fo mora ﬂ.lllli

DECTUBD + VAT
PDP1105 MINI1/0 MEMORY. CPU ETC. E450+VAT
LSI1132KBYTE MOS MEMORY CARDS £295+ VAT
RK05 MEMOREX DISK PACKS

LMC C5V
5V 10 AMP
PSU, 240V
NEW £45 + VAT
+ £2 .50 P&P

sstss o

EI_ECTI:IDNIGS

Dept. E.T.1., 84-66 Molfert Rd.,, Tharnton Haath, MAIL ORDER

Croydon, Surroy. Tel: 01-685 7702 or0Y-689 6800 NFORMATION
Unless otherwise stated ell prices mclusive of VAT, Cash with order. Minimum

order valug £2.00 Prices and Postage quoted for UK anly. Whera post and

packing not indicsted please add §0p per omder. Bona Fids account orders

minimum £20.00. Export and trade enquiries welcome. Orders daspatched

same day where possible 3% surcharge on Access and Barclaycard orders.

EPROM BLOWER
Softwara developmient system invaluable 100l for designers.
hobbyists. ete. Enables open heart surgery on 2716, 2708 etc.
Blows. copias, reads EPROMS or emulates EPROM/ROM/RAM
in situ whilst dispiaying contents on domasuc TV receiver. Many
ather features. £115 + carr. + VAT. Optional 2716, 2716
FunctionCard £40 + VAT, PSU £20 +£1.60 carr. + VAT.
Softy 2 for 271672132 £160+var
Write of phone for more datails.

9’' VIDEO
MONITORS

Ex-equipment 9 Motorola Vidso Monitors 790 compasite
input. tested but unguaranted. £39.99 -~£7.50 cardage
~+ VAT. Complete with circuit.

SEMICONDUCTOR
'GRAB BAGS’

Mixed Semis amazing value contents (nclude Trinbirtar
triacy, dindes, brioga rect., ate. oic. Ail devices juara
with manulacturer’s mvkmg: Jully guaraniedd, 50- bag £2.95 100~ b. ﬁ 15
TTL 24 Series

A gigentic purchrse of an "acrass the board™ range of 74 TTL sarims 1.C.°s
anables us 10 oter 100+ mixeg “mostly TTL™ gead bags at # price which two ac
thres chips in the bag would normelly ot 1o buy.

Fully guaranteed at 1.C.'s tull wec, 100+ €6 9¢ 200+ £12.30 300+ £19.50

FULLY CASED
“c" ASCH CODED
KEYBOARDS
g,.-;;::'fg“ .

TANGERINE.

QMM ETC,
Straight from the U.S.A made by the worid famous RC.A Co., the
VP80 Serias of cased freestanding keyboards meet ail require-
ments of the most exacting user. right down to the price!
Utilising 1he latest in switch technology. Gusranteed in excess of
5 million operations. The kayhoard has a host of other festures
including fult ASCIl 12B character set. user definable keys,
upperllower case, rollover protection, single SV rail. keyboard
impervious ta liquids and dust, TTL ar CMOS outputs, even an
on-board tone genemtor for keypress feadback, and a 1year full §
R.C.A. backed guarantes.
VP§01 7 bit fully coded output with delayed
strobe. ete.
¥P611 Same s VPBOT with numeric pad.
¥PSOS Senal, RS232, 20MA and TTL putput. with
6 selectable Baud Aates.
YP#16 Same as VPBOE, with numeric pad.
Plug and cabia for VP&, VFE1+ E2.25
Plug for VPEOG. VFBIE £210
Post. Pecking and Insurance.
ORDER NOW OR SEND FOR DETAILS

5vD.C. POWER SUPPLIES

ollowing the recent “SELL OUT ™ damand for our 5v
3 amp P.S.U. we have managed to Secure a |arge quan-
tity of ex-computer systems F.8.U."s with the fellowing
spec.; 240 or 110v A.C. input. Outputs of 5v @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the 5v supply. Unit is se!f
coniained on 8 P.C.B. measuring onlv 12 x 6" x 3
The 7.2v output is deal for feeding “on board™ regu-
lators or a further 3 amp LM323K regulator to give an
effactive v @ 7 amp supply.
Supplied complete wath circuit at onty £10.95 + £%.75pp.
Believed working but untested. unguaranteed.

al, dinear, IC‘X
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FEATURE

introduction to his contlnental friends Mr. Mouse and-Mr. Beaver.
'Robetics Today looks at how the achievements of the Swiss roll on.

world’s timekeeping. A combination of geography,

climate and national spirit have by some inexplicable
coincidence led to a thriving cottage industry dedicated to high
precision mechanics. Up until only 10 years ago it was a virtual
certainty that most watches sold throughout the world, par-
ticularly those in the middle to upper price bracket, would be
Swissmade.

However, there can be little doubt that the Far Eastern
countries, particularly Japan, Hong Kong and Taiwan, now
dominate the electronic watch industry, a logical development
of their undoubted expertise in miniature electronics. The Swiss,
like any country with a international reputation for a particular
product, had two choices: they could either resign gracefully,
like the British motorcycle industry, or they could re-invest and
at least try to regain that which was once theirs. The Swiss have
for obvious reasons, chosen the latter path, but along that path
have made some very shrewd and hopefully correct predictions
about the future of personal timekeeping.

F or centuries the Swiss have had a virtual monopoly on the

ETI DECEMBER 1981

Time Zones

The most obvious decision was not to take on the Far East
with purely digital watches. The LCD watch is now made almost
exclusively in Hong Kong. No other country could even attempt
to compete in the lower price bracket multifunction watch
market. The Swiss have an enviable history of being able to
work with micromechanics so the logical step was for them to
marry the two technologies — mechanics and electronics — to
produce watches with analogue displays, hands and faces but
with the timekeeping controlled by integrated circuits and
quartz crystals.

Fortunately for the Swiss the cottage industry that has
developed around watch manufacture lends itself to a kind of
co-operative operation where, for instance, a small area might
have several factories producing different parts for different
watches. Such an arrangement has existed, in fact, since 1939
when a number of companies got together to form ASUAG,
which by the time it is translated into English stands for the
GCeneral Corporation Of Swiss Horological Industries Ltd.

17



‘Mr Mouse’ assembling electronic watch chassis. The picture on the pre

[ _,r !
vious page is of the ‘Mr Beaver’ robot.

Within ASUAG are familiar names like Longines and Eterna,
plus a dozen or so other companies which most of us will never
have heard of but are nonetheless well known within the watch
industry. ASUAG was primarily designed to.rationalise the pro-
duction of watch movements, thus making it easier for the in-
dustry as a whole to respond to changes in demand and fashion.
As the age of the electronic watch dawned it became necessary
for ASUAGC to respond by producing electronic watches, so
within the group certain companies changed their production
from purely mechanical parts to wholly electronic parts. Within
these companies diversification into the development of
automated watch assembly has led to some exciting
developments in robotics.

Swiss Success

The micromechanic expertise of one company, SSIH, has
been channelled into the development of high precision robots.
The term ‘high precision’ refers to the robots’ ability to place
miniature parts into assemblies with an accuracy that is
measured in microns. So far SSIH have 20 working develop-
ment machines with a further 200 planned for next year. The
two types of robots(known as Mr Beaver and Mr Mouse!) use a
combination of electronic and pneumatic power to articulate
the arms. The mechanics are controlled by built-in micro-
processor systems running on Swiss-developed software.

Although these robots were designed primarily for watch
assembly, SSIH see a promising future of Mouse and Beaver in
any situation that calls for highprecision, repetitive work. Such
work might include the assembly of cameras, another area that
would benefit from SSIH development.

At the moment SSIH have the field virtually to themselves.
Robotics has, so far, concentrated more upon heavy industrial
usage, car assembly and the like, where ultra-high-precision is
not required. Doubtless the ability of the Swiss to produce
mechanical systems to such high precision will keep other robot
manufacturers out of the market for some time. It is tempting to
speculate that SSIH have an eye on the Japanese and Hong
Kong markets where much of the assembly for digital watches
and similar items is still highly labour intensive. It would indeed
be ironic to see the Swiss succeed in this area; Swiss robots
assembling Far Eastern watches.
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Time In Hand

If you're sweating over a hot keyboard, trying to finish your
program for our Armdroid competition before the October 31st
deadline, then panic not. There has been a hold-up in the supply
of the driver boards to customers, so on the fairly reasonable
basis that you can't test the software without the hardware, the
closing date for entries has been extended to December 31st.
This will ailow those of you who want to see what's involved to
visit our stand at the Breadboard Exhibition (see page 12) and
watch our demonstration. We hope to have two Armdroids run-
ning, one under program control and the other with a manual
control box so you can play with the system and get the feef of
things. There may even be a competition to find the most dex-
trous manipulator amongst our readers.

Meet The Mouse

On the other hand, if you can’t make it to Breadboard (in
which case we'll never speak to you again!), cast your
eyes across the page and you'll see details of the ACC’s con-
ference on robotics. One of the attractions will be this year's
winner of the Micro-mouse competition (together with his
designers, of course). We'll be providing some of the speakers at

“this meeting together with demonstrations of projects old and
new, See you there!

This new series will provide a stage upon which our readers may
display their robotics achievements. It is intended to cover the
practical application of robots in Britain today, be it at hobbyist
level or in industry.

Readers in either category are invited to write to the editor of
ETI, detailing their experiments, projects, application or usage of
robotics. Any articles published will be paid for at commercial
rates. It is also hoped to run an 'ideas Forum’ wherein readers
can exchange views and ideas but that depends upon the
response of our readers — you!

Wiite to: THE EDITOR, ETI MAGAZINE, 145 CHARING CROSS

ROAD, LONDON WC2H 0EE and mark your envelape “Robotics
Today”.

'ETi DECEMBER 1981




FEATURE : Robotics Today
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Mr Mouse having a rest.
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Sinclair ZX81 Personal
the heart of a system

that grows with you.

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Softwarelibraryis growing every day.

Lower price: higher capability

With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the 'trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

SIC g
.. PROGRAM "f, Q- —
~ BASIC manual

Every ZXB1 comes with a comprehensive, specialty- wrilten
manual - a complele course in BASIC programming, from
first principles to complex programs.

20

Kit:
£49.%

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so,to 21. The
ZX81 reduces the 21 to 4!

The secret liesin a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80"

New, improved specification

® ZBOA micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
fRUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

@ Randomise function — usefut for

games aswell as serious applications.

® Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, ptus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Built:
£69.%

Kit or built ~it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) - a few hours'
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor - 600 mA at9VvDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads 1o connect to
your TV (colour or black and white)
and cassette recorder.
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16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugsinto the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Useitforiongand complex .
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

=simnci=ir-
Z X8l

“—
Available now-
the ZX Printer
for only £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special featureis COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 02C0 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

Uiy

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
orsending to a friend.

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

The ZX Printer connectsto the rear
of your computer - using a stackable
connector so you canplugin a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

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. We want
you to be satisfied beyond doubt -
andwe have no doubt that you will be.

————— _—i——————_—_———__ozerj

To: Sinclair Research l.td, FREEPOST 7, Cambridge, CB2 1YY,

I Qty | ltem | Code | ltemprice | Total I
| ] J £ ] £

I | Sinclair ZX81 Personal Computer kit(s). Price Includes [ l

I ZX81BASIC manual, extiudes mains adaptor. 12 4995 | I

Ready-assembled Sinclair ZX81 Personal Computer(s). 1 [

I Price includes ZX81 BASIC manual andmainsadaptor. | 11 |  60.85 | B l

I Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 ' 895 ' I

I 16K-BYTE RAM pack, 18 | 4095 | I
| Sinclair ZX Printer. 27 | 4995 | . i

I | _BK BASIC ROM to fit ZX80. 1.7 ';_ 1895 I

_ I

| | Postand Packng. | i REX

| { piease tickif you require a VAT receipt TOTAL £ I

[ *l enclose a cheque/postal order payable to Sinclair Research Ltd, for £____ ]

I “Please charge to my Access/Barclaycard/Trustcard account no. I

I Please delete/complete as applicable. (== [s5] e el I

Please print.
| Name: Mr/MrsiMiss ||| e | 1 | | Pl L
| modress: & 1 1 L L] |11 | LS e ]

[ Y I |

LFREEPOST —no stamp needed. Offer applies to UK only.

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tei: (0276) 66104 & 21282.
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ANSION
SYSTEM

o
=

£9

Treat your home computer to extra memory and more peripherals
with this versatile and simple expansion project. With the modules
to be published you'll be able to custom-design your system to meet
your requirements — and change it all around at a later date should
you so desire. Design by Steve Wilding.

ome computers, like hi-fi,
H generally have a habit of start-

ing out modestly (assuming
your finances are anything like ours),
and then growing steadily as you
discover a burning need for more
memory, more |/Q, a printer, and final-
ly the sound generator that turns the
system into an allsinging, alldancing
electronic marvel. (Actually, computers
almost never dance). To help out those
of you in the upgrade market, we pre-
sent this low-cost, flexible expansion
system designed for a number of
popular microcomputers on sale in the
UK — ones based on the 6502 and Z80
MICroprocessors.

The system is made up of a
motherboard and a range of expansion
cards that plug into the motherboard
as and when your needs dictate. For ex-
ample, if your need is purely for RAM
memory expansion then a motherboard
and four RAM cards will give you an
extra 32K of RAM. The constructional
and application details are given for
the motherboard and the 8K RAM card
in this article — in subsequent articles
details of the remaining expansion
cards in the range will be provided.

These will include an EPROM program=

mer and an EPROM card for use with
2516 and 2532 single rail EPROMs; a
sound board utilising up to three of the
popular AY-38910 programmable
sound-generator chips; a parallel 1/O
card providing two 6520s for uses such
as a parallel printer driver (Centronics)
and a low cost disc interface.

Two 40-pin input sockets are pro-
vided (5K6 and SK7) — these are wired
in parallel so that two or more mother-
boards may be linked together. This
allows you to use a larger number of
those modular which use less than 8K
of memory.
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Vive La Difference

Obviously there are differences
between computers and the expansion
system must be capable of adapting to
meet varying demands. The important
difference for this application is the
first free memory location available for
expansion in your computer's memory.
For RAM expansion to be effective it
must run consecutively with the ex-
isting RAM. Table 1 gives the first free
location for some popular computers.

For the more technically minded
an explanation of how compatibility is
achieved is given in the How It Works
section. Suffice to say here that the
system is capable of being moved
around in memory to fit the particular
computer’s requirements. This is
achieved by means of selective solder-
ing of wire links as described later in
the article.

Construction

Construction is best achieved using
a 15 W soldering iron with a fine bit
and 22 swg solder. First solder in the
four wire links to select the correct
location in the memory map for your
computer (see Table 2). Solder the DIL
sockets into the board taking care not
to make any shorts between pins. Next
fit the five edge connectors and lastly
the ceramic capacitors — these can be
held in place whilst soldering by slight-
ly spreading their legs under the board.
The PCB has plated-through holes and
50 it isn't necessary to solder a connec-
tion on both sides of the board; but
allow enough time when soldering for
solder to run through the hole as this
ensures a good connection. Construc-
tion of the motherboard is now com-
plete.

Follow the same instructions when
constructing the RAM card — solder
the IC sockets in first, then the eight
ceramic capacitors and construction of
the RAM card will be complete,

Finally insert all ICs according to
the overlay, taking care not to bend
any IC legs.

~— SPECIFICATION —

Motherboard: This is the main board of
the system. It allows up to five
expansion cards to be used at once —
socket 5 being a duplicate of socket 4,
allowing smaller expansion cards to be
used without tying up awhole 8K block
each. Both the control bus and address
bus are buffered by the motherboard
butthe data isn’t, as this is already done
by many micros. Power requirements
are 5 V at 100 mA.

RAM Card: A static RAM expansion
card using 16 2114L 300 ns RAM chips.
Power requirements are 5 V at 650 mA.
EPROM Card: Available for either 2516
(2K x 8) 5 V single rail EPROMs or 2532
(4K x B) 5 V single rail EPROMs,
EPROM Programmer: For
programming 2516 or 2532 single rail
EPROMs for use with the above card.
Sound Card: Allocation for up to three
AY-38910 threechannel sound chips,
allowing the generation of complex
waveforms.

P10 Card: This board contains two PIO
chips for 32 individual inputs or
outputs. 12 of these are used for a
Centronics-compatible parallel printer
driver, for use with Superboard/UK101
and Watford’s WEMON chip. Three
connections are for use with a light pen
and a further six are for power output
applications.
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: ! The 8K RAM module plugged
R 2 into SK1 on the mother-
} board. Any of the boards in
the system may be plugged
into any socket to suit your
requirements.
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NEXT MONTH: Connection details for

TAB I.E 1 more machines, details-of the

modifications for use with Z80 micros,
{ GROUP FIRST FREE MEMORY COMPUTERS and the second of the plug-in modules.
LOCATION
1 2000 UK101
Ohio Superboard
8K PET TAB LE 2
Microtan 65 GROUP1 GROUP2 GROUP3 GROUP4
2 4000 16K PET Link Wto: A B C D
3 6000 16K TRS-80 Link X to: B C D E
16K Video Genie Link Y to: C D E F
4 8000 32K PET D E F G

NREISIHING
L7 VAE A ORI
wm e e e SR b

Z0 OFOQEOD
YO ocC

i T ' KOs OB
e e e g Sethc s J Wo oA /

Fig. 1 Table 2 shows which of the lettered holes around 1C4 to link

|

The photograph above shows a close-up of the wire links around iC4. in order to locate the expansion system at the correct point in your
This beard was in use with the 8K PET, a group 1 computer. {Check computer’s memory. The ‘thin’ holes are not through-plated; the ’
the links against Table 2 and Fig. 1). rest are.
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Fig. 4 (Above} Overlay for the motherboard. #
e [
Fig. 5 (Below) Overlay for the 8K RAM card,
: st PARTS LIST
MOTHERBOARD
¥ Capacitors
C1-10 100n disc ceramic
Semiconductors
1C1-3 87195
1C4,7-10 7415138
IC5 741520
IC6 741504
Miscellaneous
$K1,2 40 pin DIL socket
SK3-7 2 x 30 0.1” edge connec-

tors
Double-sided PCB; DIL sockets for ICs;
board support system etc.

RAM CARD
Capacitors
C1-8 100n disc ceramic

#1C16

1C14

Semiconductors
IC1-16 2114L

Miscellaneous
Double-sided PCB; DIL sockets for ICs.




EXPANSION SOCKET
PINOUTS

+ VE
+VE
+ VE
BDO
BD1
BD2
BD3
BD4
BD5
BD6
BD7
BAO
BA!
BA2

z

0
Cs1
¢S

1 2
3 4
5 6
7 8
9 10

1 12

13 14

15 16

17 18

19 20

7 22

23 24

25 26

27 28

29 30

31 32

33 34

35 36

37 38

39 40

e 42

43 44

45 46

47 48

49 50

51 52

53 54

55 56

57 58

59 60

+ VE
+VE
+VE
+ VE
+VE
+VE
+VE
+ VE

BA3
BA4
BAS
BAG6
BA7
BA8
BA9

Earth
Earth
Earth
Earth
Earth
tartn
Earth
Earth

Buffered data lines
Buffered address lines
Non-maskable interrupt

Chip select lines

Buffered Read/Write

Buffered clock

Interrupt request

Each chip select line enables a 1K block
in the memory. CS0is the lowest and CS7
the highest within the 8K area assigned to
that particular socket.

project with other systems.

PROJECT : Computer Expansion

- -
~
=

Top: You probably can't see it in the photo,
but the screen of this 8K PET reads '15359
BYTES FREE' — courtesy of the expansion

TABLE 3

system. This is plugged into the PET using Fommag ot e oTneTion
Table 3 (oppaosite) gives ihe connection sockets ]4 and ]9, on the right of the PET PIN FUNCTION PIN FUNCTION
details for SK6 (the motherboard input at the back (above). 1 @ 40
socket) for people who wish to use this 2 NMI 39
8K Aam |8 DD 38
Fig. 6 Biock diagram of the complete system. & g B? gg D4
RV 6 D2 35 D5
12 Oy 8K ROM 2 D3 34 D6
T rg S——— CARD 8 33 D7
IRQ e} 9
9 32 RW
R 10 1%
COMPUTER MOTHERBOARD EPROM 11 30
RecCnien 12 A2 29
ADDRESS BUS 13 A1 28
AD-A15 14 AQ 27 A15
i sauno 15 A3 26 Al4
16 A4 25 Al3
Left: The expkansi(;n sgstem connected to the 17 A5 24 A12
expansion socket of a Superboard via a 40-
way cable. You’'ll also have to insert two P10 L8 46 % Al
8728 buffers into the empty sockets next BOARD 19 A7 22 A10 7
to the CPU before the system will work. 20 A8 21 A9 ETI
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CROTECH OSCILLOSCOPES

Range of Portable Scopes mains and battery operated.
Plus speclal teatures (UK ¢/p £3.00)

3030 Single trace 15MHZ. 5 mv. 0.5 micro secs. Plus built in
component tesler, §5mm tubs £166.75
3131 Dual trace 15 MHZ. trig to 35 MHZ. 5mV. 0.3 micro sec,
130mm tube. plus companent tester. 264.50
3034 Battery-mains dual race 15 MHZ. trlg to 20 MHZ,

built in Nicads, 5mV. 0.5 micro secs £356.50
(Eliminator charger optional£28.75)

Alsa Avaliable 3033, single trace 3034
3035, 130mm 3030
<3337, duaf 30 MHZ, 130mm

£203.25
£189.75
£408.28

THANDAR - SINGLAIR

Reliable Jow cost portable instrsments. bench models all
25.5x% 15% Scm. Generators mains operated rest battery
{supplied). UK c/p Hand models 65p. bench £1.18)

DIGITAL MULTIMETERS {3% digit LCD)
TM354 Hand held. OC 2A. 2m ohm. 1mV - 1000V DC. 500v AC.

£4594
TM352 Hand held. DC 10A. Hie test. Continuity test £57.44
TM353 Bench, 2A AC/DC. 1600V AC/DC. 20M ohm.
Typical 0.25% New Low Price £86.25
TM351 Bench. 10A AC/DC, 1000V AC/DC. 20M ohm
Typical 0.1% £13.85
FREQUENCY COUNTERS {8 Ota It}
PFM200 A Hand heid LED. 200 MHZ 10mY (600 MHZ with TPGDD

£57.90
TFO40 Bench LCD. 40 MHZ, 40mV (400 MHZ with TP&00) £126.50
TF200 Bench LCD. 200 MHZ, 10-30mY (600 MHZ wilh (TPSOG.

RF AND AUDIO SIGNAL GENERATORS wains operated
(UK c/p £1.00)
Audio 20 HZ-200 KHZ 4 band, Sine/Square o/p.

166.75
TP600 600 MHZ + 10 Prescaler 10 mv £43 13
GENERATORS (All bench models) mains operated
TG6100 Function. 1 H2-100 KHZ, Sine/50/Triangle/TTL  £90.85
T6102 Function. 0.2HZ-2MHZ Sine/SD/Triangle/TTL £166.75
TG108 Pulse. 5MHZ-5HZ {2000§-200mS) varrous autputs £97.75
QSCILLOSCOPE (Bench model low power partable)
10MHZ 2" trace. 10mV. 0.1 micro sec. Al faciiiiles.
Model SC110 £159.85
{Rechargable battery pack £8.63. AC adaploricharger £5.60
OPTIONAL ITEMS

TE220 Distortion max 1% £63.00
LAGZ6 Distortion 0.5 1% leader £73.70
AG202A Oistortion 0.5-1% Trio £78.20
AG203 10 HZ-1 MHZ 5band max distortion 0.1% Trio £126.50
RF All feature Int/Ext. MCD. Variable outpul

TE200 100 KHZ-100 MHZ 6 band {300 MHZ harmonics) £52.00
L5616 100 KHZ-100MHZ 6 band {300 MKZ harmonics) Leader £63.25
$6402 100 KHZ-30 MHZ 6 band profes signal rio. £68.50

uu “IQ

Carry case (bench only) £6.84 AC 1daplors {state model) £5.69

SABTRONICS EQUIPMENT

New reliable range of OMM's and
frequency compulers with those
extra facitities and compelitive
rrlces All battery gperated
supplied). Excegt 50204 mains.

ALSO STOCKED
Further range of low cost
equipment Plus {ogls,
accessories eic. Also special
otiers which vary from time to
time for callers.

LCD DIGITAL MULTIMETERS
SPECIAL PURCHASE — LIMITED PERIOD ONLY

6220 Reliable 22 range hand held 3% digit LCO with volt/ohms autorange, unit
and range signs. 10 amp AC/DC. battery warning. lower power ohms range:
Model 6110 Also has ra?ge hold. continuity buzzer-and improved accuracy. All

Optional mains eliminatars available.
8 DIGIT COUNTERS 0.1HZ to 1O HZ Res.
10mV sensitivity 10 100 MHZ

{UKc/p £1.00
81104 20 KZ-100 MHZ in 21am ess

86104 20 HZ-600 MHZ in 3 ranges
3.85

9 DIGIT COUNTERS 30mV sensltiviy 1o
1GHZ. Resolution 0.1HZ-10HZ
B8G10B 10 HZ-600 MMHZ in 3 raﬁes‘

25351
B000B 10 HZ-1GHZ in3 rimges| =

FUNCTION GENERATOR (UK ¢/p £1.00)
with mains adaptor

50204 1 HZ-200 KHZ Sine/Square/
Triangle/TTC Freq. sweep. Low
distortion .90
OISITAL MULTIMETERS Two LCD
hand held - one with temperature
range. Also LCD and LED Bench
models

2035A 3% digit LCDhand 2A AC/DC
20Meqg ohm ETC £95.45
2037A As 2035A with -50°C 1o

+ 150°C Temp. range 0.1°

resolution £109.25
20104 3% Digit LED. Aute cecimat &

QOplions Touch § hold

Amnrsun/cn =
KDMBIStoZSOMHZ Dip

meler Granges £3850
SWRG 3-150 MHZ SWR + F/§

£9.50
SWRS0 Twin meler SWR + Powe)
KW max. £13.95
3I0 Smgle meter SWR « Power

8.
uo swanou er/FS-10/100W
£11.95

171 As “110° Twin meter  £14.50
175 SWR/FS/AE Match

(40 MHZ) £13
176 As 175"+ 0/5/50 'Matt
power

178 As 175" + 0710/ 100W - MOD
Scale £19.50
HM20 SWR meter Plus 20Kt voll
19range Multimetes  £28.95
(Note: SWR-Power ETC to
144/150 MKZ)

Just a selection of a huge range
in slock - send for latest lists
including professional ranges,

models high quality rofary operation. Resolution 0. milli volt: 10-Micro amp:
0.1 ohm,
.6220 1000v DC: 0.2/104 AC/DC: 600v AC: 2meg ohm. Was 555 95

w£42.95
5110 As above plus 20mA AC/0C and improved accuracy. Was 585.95
NOw £59.95
THIS SPECIAL OFFER IS QUALITY WITH VALUE
Als in stock
188m 18 ronge with Hie checker 10 amp DC £43.50
183m 30 renge with Hie checker 10 amp AGIDC £69.95
DDGA1 27 ranga push hutton 24 ACDC £39.95
MULTIMETERS (UK c/p 650 or £1.00 for two) )
CHOOSE FROM UK'S LARGEST RANGE DIRECT READ HV
KAT101 10 range pocket 1K/ Voll £4.50 PROBE
KRT10) 12 range pecket 1K /Volt £5.50
NHES 10 range pocket 2K/ Voll £6.
AT) 12 range pocket Deluxe 2K /volt £7.75
_STS 11 range packet 4K/Volt £8.50
NH56 22 range pocket 20K /Voll £11.50 (UKcip  B5p)
YN3BOTR 18 range pius Hie Test 20K/Vott £1350 o | 0/40KV: 20K volt £18.40
ST303TAR 21 ranga plus erdTes|205|BIV?’Il %}ggg - "
KRTSD01 16 range - range double SOK/Voh B )
AT1020 19 range Deluxe plus Hie Test 20K /Volt £16.95 nlSGOUNTs
ETEC5000 As KRT5001 plus colour scales 50K/Volt £17.95 Available for UK and Export for
708118 range - range double 104 O 50K/Volt  £20.85 small and large quantitles For

TMK500 23 range. Plus 124 DC Pius Cont. Buzzer most products. Please enqulre.

minus. 10A AC/DC: 20Meg ohm efc. | Probe for DMM's
£05.45 £14.95
20154 LCD version of above £109.25 | Battery liminators

{¢/p 2035/37A 65p: All others £1.00)F{slate model) £5.69

POWER SUPPLIES 13 8 voll. Oulput regulated
mains operated ic/p £1.00)

B, .1 3105 amp £13.95
Sas 5108 amp £1785

VARIABLE REGUELATED

POWER SUPPLIES

Mains operated regulated

sr?e meter (UK o/p £1.50)
0/12.0/23¥ 1amp  £35.00

154 5-15 vott 3amp £44.00

4230/12-0/24v3amp  £54.00

30K/Volt £22.75

AT205§1 range Deluxe 10A DC 50KiVolt > £2575 « - | OSCILLOSCOPE
C7080 26 range large scale 104 DC. SKY AC/DC -

20K 1Volt £27.50 PROBE KITS (uk op 50p
168m 36 range Large scale 10A ACDC BIKVot  £28.501 per 1 to 3) Avaiebie BNC phg
AT210 23 range Deluxe 124 AC/DC 100K/Voll  £31.00 or Banana X1 £7.95. X10

£8.45  X1-X10 £10.50. Aiso

J60TR 23 range Large scale 10A AC/DC Hie Test SOMe% X100 (BNC on) £16.95
onl

ohm. 1KV AC/DC 100K /Volit

SAFGAN PORTABLE OSCILLOSCOPES

Range of low cost Dual Trace Scopes mains operated. Made in UK to

exacling standards. Available as 10 MHZ: 15 MHZ or 20 MHZ_ All
SmV sensitivity; 0.5 micro sec: 6.4 x &m dispray. (UK ¢/p £2.50)

01410 Dual 10MHKZ
07415 Dual’ 15 MHZ
01420 Dua! 20 MHZ

feature

aux Ve s
£215.20 fﬁ"*" £

’!,5“1!.

LOGIC PROBESIMDHITORSIPULSERS circuit
powered (UK c/p 60p)

LP1 DTL/TTL/ACMOS. 10 MHZ: Pulse: Memory £35.50
LP2 DTL/TTL/CMOS. 1.5 MHZ: Pulse: £19.95
LP3 DTL/TTL/CMOS. 50 MHZ; Pulse: Memory £55.05
LM1 Logic monitor for B to 16 pin ICs 533.00

OP1 Digitai pulser. Single o 100pps.
LDPG76 50 MHZ: 10Meg ohm: Logic Probe. with case £55 90

Cubegate
Limited

IC

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

ALSO AT HENRYS RADIO. 404/406 EDGWARE ROAD, LONDON W2
OPEN SIX DAYS A WEEK ® CALL IN AND SEE FOR YOURSELF
Order by Post with CHEQUES/ACCESS/ VISA or Telephone yourorder

Send targe A€
20p Uk)

Schoals, Companies,
ete, free an request.
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electronics today international

BOOK SERVICE

How to order; Make cheques payable to ET1 Back Service. Payment in sterling only please. Orders should be sent to: ET1 Book Se_rvice,
Sales Office, 145 Charing Cross Road, London WC2. All prices include P &P. Prices may be suhject to change withoutnotice. .

BEGINNERS

Beginners Guide to Electronics Squires £4.50
Beginners Guide to Transistors Reddihough £4.50

Dasigning with TTL Integrated Circuits Texas Instruments £10.95
How to Use IC Circuit Logic Elements Straters £4.85

Beginnars Guide to Integratad Circuits Sinclair £4.50 110 CMOS Digital IC Projects for the Home Constructor Marston £6.25
Beginners Guide to Radio King £4.50 Digital ICs — How Thay Work and How to Use Them Barber £16.30
Baginners Guide to Audio Sinclair £4.50 _Electronic Design with Off tha Shelf ICs Melkson £6.30

Introducing Amateur Electronics Sinclair £4.50 : Getting Acquainted with the IC Turner £4.20

Understanding Electronic Circuits Sinclair £6.10
Understanding Elcctronic Components Sinclair £6.10

: The Oscilloscope in Use Sinclair £4.00
COOKBOOKS Mow to Get More Out of Low-cost Electronic Test Equipment Genn £5.50

TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20 OP-AMPS
Active Filter Cookbook £11.30

IC Timer Cookbook £7.65 Applications of Operational Amplifiers Graeme £9.20

IC Op Amp Cook Book £10.70 110 Operational Amplifier Projects for the Home Constructor Marston £5.28
TTL Cookbook £7.55 Designing with Operational Amplifiers Burr Brown £26.50

MC 6803 Coakbook Carl D. Warrén £5.30 Design of Op-Amp Circuits with Experiments £6.80

PLL Synthesiser Cookbook Kinlgy £5.85 Operational Amplifiers. Design and Applications Tobery £8.95

8085A Cookbook Titus £10.05 Op-Amp Handbook Hughes £15.50

COMMUNICATIONS

How To Build Electronic Kits Chapel £3.25 Digital Signa! Processing. Theory and Applications Rabiner £24.40
110 Electranic Alarm Projects Marston £5.25 Electronic Communication Systams Kennedy £8.95

110 Semiconductor Projects for the Home Constructor Marston £5.25 Principles of Communication Systems Taub £8.40

110 Integrated Circuit Prajects for the Homa Constructor Marston £5.25
110 Thyristor Projects Using SCRs Marston £5.25

110 Weveform Generator Projects Marston £5.25

99 Practical Electronic Projects Friedman £4.20

APPLICATIONS

Introduction to Digital Filtering Bognor £12.25

Transistor Cireuit Design Texas Instruments £10.95

Electronic Circuit Design Handbook Design of active filters. with
experiments: Berlin £6.80

COMPUTING & MICROPROCESSORS

What is a Microprocassor 2 cassefte tapes plus a 72-page book £10.00
Beginners Guide to Computers and Microprocessors with projects £6.05
Basic Computer Games Ahl| £6.05

Basic for Home Computers Albrecht £6.60

NMustrating Basic Alcock £4.25

Elsctronic Engineers Referance Book Turnar £41.00

Troubleshooting Microprocessors and Digital Logic Goodman £5.90 Electronic Components Colweli £4.0C

Z-80 Microcomputer Handbook £7.75 Electronic Diagrams Cohwell £4.00

Micropracessors in Instruments and Contro! Bibbero £13.10 Internatianal Transistor Selector Towers £10.70

Basic Basic Coan £7.25 International FET Selector Towers £4.60

Advanced Baslc Coan £6.40 International Op-Amp Linear IC Selector Towers £8.00
1001 Things to do with your Personal Computer Sawusch £6.00 Intesnational Microprocessor Selector Towers £16.00
Microcomputers, Microprocessors, Hardware. Softwere and Applications Dictionary of Audii — Radio and Video Roberts £16.00
Hilburn £17.40 Dictionary of Electronics Amos £16.00
Microprocessor Systems Design Klingman £18.80 Dictionary of Electrical Engineering Amos £16.00
Introduction to Microprocessors Leventhal £11,25 Dictionary of Telecommunications Amos £16.00
Microprocessor Technology. Architecture and Applications £11.30 Giant Book of Elactronic Circuits Collins £5.75

Basic with Style Nagin £4.50 World Radio/TV Handbook Vol. 35 1981 £10.50
Microcomputaer Dasign Ogadin £7.45 How to Build Electronic Projects Malcolm £6.45
Hands on Basic with a Pet Peckhani £11,95 Modern Electronic Ciscuit Reference Manual Marcus £33.50

6800 Softwara Gourmet Guide and Cookbook Scelbi £9.20

8080 Software Gourimet Guide and Cookbook Scelbi £9.20

The 80BDA Bugbook Rony £8.35

8080:8085 Software Design Titus £7.60

How to Design, Build and Program your own Working Computer System

£7.10 Send to: ETI Book Service, Argus Specialist Publications Ltd,
O >, 22 145 Charing Cross Road, London WC2H OEE.

Microcomputer Interfacing Handbook A:D & D/A £6.35
Crash Course in Microcomputers Frenzel £12.40

Musical Applications of Microprocessors Chamberlain £17.50 Please send me the following books:
The Pascal Handbook Tiberghien £11.35
50 Basic Exescises Lamoitier£885¢ o et st o cHemCEN 6 d o 0 o TO RO o MOTORO T sOrE b USRS

Learning Basic with the Sinclair ZX80 £4.95
Microprocessors for Hobbyists Coles £4.25

Introduction to Microcomputer Programming Sanderson £5.28 6 o= /g © o amz A6 0 0 O 0 Dbl o Ao a o ATE s o oy e
Microprocessors and Micsocemputers for Engineering Students and
Technicians Woolland £5.98 o g b4 e hoated Ao o o p o Ao oG 5% o ala .

Using CP/M — Self Teaching Guide Ashley Fernandez £6.95
Digital Counter Handbuokérenzeifia.do

33 Challenging Computer Games for TRS80-Apple-Pet Chance £5.78 e cheque/PO for
Hiow to Build Your Own Warking Robot Pet Dalesta £5.75 1 enclose cheque/
Microprocessor and Digital Computar Technology £16.00
Guidebook to Small Computers Barden £4.20

How to Debug Your Personal Computer Hulfman £6.30 Slgned Mo JROES Slao (Lo gh, Ol e O BE O *= St e s SR T
How to Troubleshoot and Repalr Microcomputars Leuk £6.30 Name. . . . o o i i it s o i e e 0 B0 ol 1M sl o
6809 Microcomputer Programmes and interfacing with Experiments

1augaard £10.20 : Address. . . . .. ... .. ocd anY o o oG Lo 8 I 3™
Wordprocessors Programmed. Training Guide with Practical Application £

Digital Circuits and Microcomputars johnsonfg.y2s | | """ R e R i ¥ R

kExpariments 1n Artificial Intelligence for Small Computers £5.60

e Por il 2vith AT 31
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on an old cotton reel and read this

article on crossovers and loudspeaker
design from KEF Electronics. Itll tell you
why you've been wasting your time.

clude on the cne hand a smooth and uncoloured response

maintained over an angle of radiation wide enough to
cover the listening area, and on the other, freedom from audible
non-linear distortion, together with a combination of efficiency
and power handling capacity adequate for the conditions of
use. For each drive unit in a multi-way system, there is only one
- frequency band over which all these requirements are
simultaneously satisfied; outside this band there will be regions
in which some of them cannot be met. A low-frequency drive
unit, for example, if allowed to operate in the highfrequency
range, would introduce colouration through diaphragm
resonance. Again a highfrequency unit, if allowed to operate at
low frequencies at which the necessary diaphragm excursion
exceeds the linear limit, would introduce distortion products.
To avoid degradation of the overall sound quality by such un-
wanted contributions, it is therefore essential that the output
from each drive unit outside its working frequency range should
be reduced to a sufficiently low level by adequate attenuaticn
in the crossover filter.

Filtering Through

Filters in practice cannot have an infinitely sharp cut-off, so
that there is an overlap region around the nominal crossover fre-
guency in which the total sound output is made up of contribu-
tions from two different drive units. Ideally, the combined
characteristic of each unit working in conjunction with its
associated filter network should be such that the sum of the two
contributions gives a flat response over the entire transition
region; in addition, if the frequency characteristic of a unit
within its working band is not quite flat, the network should be
designed to rectify this . Each filter has therefore to be tailored
to suit the response of its associated drive unit both in the work-
ing band and in the nominal cut-off region; moreover, it must be
designed to operate into the input impedance of the unit, which
will in general be complex and will contain additional com-
ponents associated with the fundamental resonance of the

The basic requirements for a high-quality loudspeaker in-

diaphragm. Finally, the impedance presented by the filters to -

the power amplifier must be kept within prescribed limits which
apply not only to the magnitude or modulus, but also to the
relationship between the resistive and reactive components.
To measure the phase shift in a loudspeaker has been until
recent times a very difficult operation, largely because of the
additional — and much greater — phase shift associated with
the time taken for the sound to reach the measuring micro-
phene; this phase shift depends on the distance of the micro-
phone from the acoustic centre of the drive unit, ie that point
within the unit at which the scund appears to originate. The ex-
act location of the acoustic centre is initially unknown but can
be readily determined by the pulse test method developed by

30

Put down that inductor you're winding

KEF; a short electrical impulse is apptied to the unit, and the
complete frequency response, in both amplitude and phase, is
derived by computer analysis of the resulting transient sound
output. This technique allows the phase shift introduced by the
drive unit to be separated from the multiple phase rotations
associated with the distance of the microphone from the
acoustic centre, so that the position of the latter can be ac-
curately calculated.

On Target

In designing crossover filters to suit individual drive units,
the method adopted by KEF is to consider the overall electro-
acoustic response of the network and unit together, and to
make this conform as closely as possible to some known filter
function that gives adequate attenuation in the cut-off region
together with a smooth transition at crossover; the response/fre-
quency relation to be aimed at is referred to as the Target Func-
tion and is represented by the symbol T(f). The response/fre-
guency function of the drive unit alone, already measured
under working conditions, is represented by $(f). The next step
in design is to compute the frequency characteristic H(f) of a
filter that will convert the existing response S(f) into the wanted
reponse T(f); the functions T(f), S(f) and H(f) are in linear units,
not dB, so that the conversion is a multiplication process, ie

T(f} = H(f).Sf) and H(f) = _Té%
In specifying the function T(f) we can use any of the known

forms of filter response, ignoring however the circuit configura-
tions conventionally associated with these. The form common-

-y adopted is that of the classical Buttterworth filter. Figure 1
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FEATURE

- 1 L 1 1 1 | 1 A
05 RSS2 5 1 5 10 20
NORMALISED FREQUENCY /f,

Fig. 1 Butterworth high-pass filter characteristics. (a) 1st order,
maximum slope cut-off 6dB/octave; (b) 2nd order, 12 dBloctave; (¢} 3rd
order, 18 dB/octave. :
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Fig. 3 (a) Measured amplitude and phase response of the Fig. 2 circuit;

(b) Theoretical amplitude and phase response of the filter alone, ter-
minated with the correct resistive load.

shows three high-pass filters of this type; the corresponding low-
pass characteristics are the same but reversed left to right. All
these curves are of the type described in filter theory as 'max-
imally flat’; this means that the attenuation within the pass band
is kept as small as possible down to the nominal cut-off frequen-
cy f, — atwhich the loss is 3 dB — without introducing peaks or
ripp1es in the characteristic. The curves in Fig 1 represent But-
terworth characteristics of the first, second and third order; the
higher the order, the greater the cut-off slope — which in the
three cases illustrated rises to a maximum of 6 dB and 18 dB per
octave respectively — but also the greater number of circuit
components required.

Cross Over Choice?

Although a first-order crossover network exhibits such
desirable characteristics as unity amplitude and zero phase
shift at all frequencies, the relatively slow cut-off rate of 6
dBfoctave gives rise to a number of practical difficulties and
such designs are not used. Crossover networks of the second
order were at one time favoured but now have little application
in high-quality systems. The overall frequency reponse obtain-
ed is not flat in the crossover region, but exhibits either a
crevasse or a hump, depending on whether the drive units are
connected in the same or opposite polarity; moreover, the cut-
off slope of 12 dBfoctave is still insufficient for many purposes.

Third-order crossovers, on the other hand, satisfy many of
the requirements and are widely used. Figure 2 shows a com-

-mercial high-frequency drive unit fed through a conventional

o— —
M
Q-

Fig. 2 High-frequency drive unit with conventional 3rd order Butter-
worth high-pass filter. 2

iNFUT

r "

third-order Butterworth high-pass filter having a nominal cut-off
frequency of 3 kHz, and Fig. 3a the measured amplitude and
phase response of the filter unit together; Fig. 3b represents the
theoretical response of the filter alone when loaded with a
resistor numerically equal in value to the nominal impedance of
the unit. Comparing curves (a) and (b} it will be seen that the
response of the filterfunit combination deviates substantially
- from that which the filter was intended to produce. At high fre-
quencies the characteristic is modified by the voice coil induc-
tance, which resonates at 5 kHz with the second capacitor of
the filter. From 3 kHz downwards, the cut-off slope, which fora

ETI DECEMBER 1981

third-order filter should be 18 dBfoctave, starts off at 12 dBfoc-
tave and below 1.2 kHz — the fundamental resonance frequen-
cy of the diaphragm — increases suddenly to nearly 30 dB/oc-
tave. This large change in slope is reflected in the phase shift in
the cut-off region, which far exceeds the proper value; the
disparity extends up as far as the crossover frequency and
would have a significant effect on the overall loudspeaker
response in the transition region.

L
INPUT ﬁ
R1
Gi
CA R2 -
— b —
I 1 1l
e 1 il 1
cB cc - ca
__c1-c2
CA= Fiicz+0a .
INPUT : __ci-¢c3 L
L+R1 CB= oo
c2- ca
CC= creca+ce
o—

Fig. 4 (a) Computed Acoustic Butterworth filter designed to
compensate for the non-flat response and complex input impedance of
the high-frequency drive unit; (b) Practical realisation of Acoustic
Butterworth filter. G v

Figure 4a shows the same high-frequency unit with a new
network computed by taking the theoretical filter response of
Fig. 3b as the target function; Fig. 4b illustrates a different but
equivalent circuit configuration adopted for greater conve-
nience in manufacture. The new network compensates for the
electro-acoustic characteristics of the drive unit, including the
effects of the voice coil inductance and the fundamental
resonance. The voltage at the terminals of the unit varies with
frequency in such a way as to produce the acoustic response
shown in Fig. 5a; over most of the range from 500 Hz to 20 kHz

. this response conforms closely to the theoretical Butterworth

characteristics, reproduced in Fig. 5b, the residual deviations
being within £1 dB in amplitude and within a few degrees in
phase.
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Fig. 5 {a) Measured amplitude and phase response of the high-
frequency drive unit with the filter shown in Fig. 4; (b) Theoretical 3rd
order Butterworth filter characteristic {as in Fig. 3b).

Avoiding Interference

For maximum horizontal distribution of sound without in-
terference, the drive units in amultiway loudspeaker should be
mounted one above the other. Because of the unavoidable
separation between the units, some interference effects must-
then occur when the listener is located above or below the
design axis and thus no longer equidistant from the different
sound sources; the amount of this interference sets a limit to the
angle above and below the axis within which the response can
be maintained substantially constant.

This situation is further complicated by the phase shift
necessarily associated with the high- and low-pass
characteristics of the individual filterfunit combinations. The
high-frequency drive unit, which at crossover normally has a
phase lead over the low-frecuency unit, is commonly mounted
above the latter; what happens then is illustrated by the polar
diagram in Fig. 6, which shows how the loudspeaker response at
crossover varies with angle in the vertical plane. It will be seen
that the main lobe of the polar sg* s
characteristic, instead of coin-
ciding with the axis of zero
inter-unit time delay, is tilted
downwards and has a max-
imum amplitude 3 dB above
the on-axis response; a great
deal of sound energy is thus
directed away from the listen-
ing areaand towards the floor,
producing unwanted
frequency-dependent reflec-

tions which modify the rela- s o

tionship between the direct
and reflected sound in the
room. Worse still, there is a
region, just above the axis,
where 'the outputs from the
two units are beginning to get
out of phase and at one angle
almost cancel each other; as a
result, a small vertical
displacement produces a
large change in the response
of the system around
crossover, and hence in the
spectrum of the reproduced
sound.

kvl

90* 80" Vertical plane polar
diagram of two-way speaker
system. X-Y indicates axis of zero
inter-unit time delay.

Y

— X

One way of dealing with this situation is to mount the low-
frequency drive unit (or mid—range unit in case of a three-way
system) above the high-frequency unit, this turning the polar
diagram upside down; the main lobe is then directed away from
the floor and the cancellation region placed where it can do lit-
tle harm. This arrangement is adopted in the KEF Calinda and
Cantata loudspeakers. A more radical solution, applied in the
KEF Model 105 loudspeaker, is to choose for the target func-
tions a form of filter characteristic that keeps the acoustic out-
puts from the high- and low-frequency drive units in phase over
the whole frequency range, so that the main lobe of the polar
curve remains symmetrical about the axis of zero inter-unit time
delay. The crossover networks used to achieve this end are of a
special type of fourth-order filter which is equivalent to two
second-order Butterworth filters in cascade and thus gives acut-
off slope of 24 dBfoctave.

Time Travel

Before leaving the subject of interference, it may be noted
that the acoustic centre of a high-frequency drive unit usually
lies approximately in the plane of the panel on which the unit is
mounted, while that of a lowfrequency or mid+ange unit is
located further back, a short distance in front of the voice coil.
The resulting difference in time delay can be allowed for in the
physical positioning of the units in the loudspeaker assembly. It
is however possible in some cases to achieve the equivalent
result electrically by modifying the amplitude response, and
hence the phase shift, in the crossover filters in such a way as to
introduce a compensating time delay, while still satisfying the
basic requirements of flat overall response and adequate cut-
off slope. The target functions adopted then differ from the
classical forms illustrated above — for example, the high-and
low-pass characteristics at crossover may not be of the same
order; given the necessary computational facilities, a number of
useful variants of this kind can be evolved to meet particular
design requirements.
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The KEF Calinda (left)
and Cantata (far left)
loudspeakers avoid in-
terference effects by put-
ting the mid-range drive
unit above the high-
frequency unit. The KEF
105 1l (lead picture)
employs a more radical
solution.

# E. 24
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-

Network Synthesis

The design of the KEF Model 105.2 loudspeaker provides a
good example of modern methods of network synthesis. The
mid-range filter only is considered here: a similar procedure is
adopted for the high- and low-frequency networks.

The first step is to examine the frequency response curves
of a large number of mid-range drive units, measured under
standard preduction test conditions, and to select one
specimen, the characteristic of which coincides with the mean
of the production spread. This unit is then mounted in the
enclosure designed for the complete loudspeaker system, and
its response under these conditions measured without afilter, ie
with constant voltage applied to the input terminals.

Since the filter has to be designed to operate into the com-
plex impedance presented by the input of the drive unit, this im-
pedance must now be measured. For the purpose of network
synthesis however it is convenient to represent the result by an
equivalent electrical circuit with specified component values
rather than by a series of resistance and reactance figures at a
number of frequencies; this approach makes it easier to
calculate the effect of certain parameters of the unit.

The next step is to decide what circuit configuration will
produce the best fit to the desired network response curve while
using the minimum number of components — taking into ac-
count the complex load imposed by the drive unit and the need
to present an acceptable impedance to the power amplifier.
The order of network required can usually be deduced by com-
paring the slope of the frequency characteristic for the drive
unit alone with that of the target function representing the
desired overall response curve. In principle, a number of alter-
native circuit configurations could be considered at this stage,
but in the light of the designer’s experience the choice will
usually be narrowed down to one or two.

Details of each network to be investigated, the response
characteristic required and the equivalent circuit for the drive
unit input impedance are now fed into a computer; this is pro-
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grammed to carry out an optimisation routine, which deter-
mines the network component values giving the best fit to the
desired response curve and also the degree of accuracy achiev-
ed. The optimisation process is initiated by assigning approx-
imate values to the various circuit elements; the computer then
calculates the effect of making small changes in each element,
and retains any of the new values that bring the response nearer
tothe ideal. This operation is repeated — possibly a thousand or
more times — until the residual error in the curve fitting cannot
be reduced any further. With the component values thus arriv-
ed at, the input impedance of the network is then checked to en-
sure that it remains within acceptable limits throughout the
working frequency range.

The above procedure is repeated, if necessary, for alter-
native types of network so that a final.choice of the optimum
circuit configuration can be made.

Choose Your Components

At this stage the designer has to consider ways of utilising
readily available circuit components, avoiding the need for
non-standard values and close tolerance limits, both of which
add considerably to the cost. The computer program is accor-
dingly retun with the calculated values of capacitors and
resistors replaced by the nearest preferred values. Provided that
asufficiently accurate fit to the target response was achieved in
the original calculation, the effect of these changes can be off-
set without appreciable detriment to the performance of the
filter by altering the inductance values in the circuit — asimple
matter since the coils are in any case wound to suit the in-
dividual design.

The process is now extended to allow for the production
spread in component values. By arranging that the deviations of
different circuit elements from their nominal values have op-
posing effects on the overall performance of the filter, it is possi-
ble to utilise stock components, having normal commercial
tolerances, with very little wastage. The known manufacturing
variation in component values, expressed in statistical form is
fed into the computer, which calculates the maximum percen-
tage of stock items that can be utilised in this way while keeping
the filter characteristics within tolerance. Finally, permissible
combinations of component values are worked out and incor-
porated in the instructions for assembling the networks on the
production line.

Experts Rule OK?

1t will now be clear why the standard of reproduction
potentially attainable with a modern high-guality system can-
not be realised by the home constructor with an assemblage of
ready-made networks and drive units selected simply on the
basis of their nominal frequency range, impedance and sen-
sitivity ratings. Attempts have been made to ameliorate this
situation by publishing descriptions of complete loudspeakers
incorporating commerically available drive units, and giving
circuit details of the filters to be used. The success of such
designs however depends on the extent to which the author has
taken into account all the factors referred to and has been able
to measure the electro-acoustic characteristics of each type
of unit specified allowing for manufacturing tolerances —
before attempting to determine the appropriate network para-
meters.

On the other hand, those manufacturers who have good
facilities for acoustic measurement are usually well aware of
the various pitfalls in filter design, and by means of computeris-
ed data-handling methods are able to produce the components
of a multiway loudspeaker in matched sets. These techniques
ensure that the end product — whether in the form of a kit for
assembly in an enclosure of prescribed construction such as the
V3 speakers in the October ETI, or a complete system —
represents the best combination of performance and cost-
effectiveness that modern technology can provide.

<]
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32 TUNES DOGREHIME/BIRGLAR ALARM

Thls doorchime is powered
from 9V d.c. source, and hes
batiéry back-up facility. k hag

i3

[——

an automatic wne advance fa
cility and single or dual play
oplions at 3 salectabla speeds
A built-in burglar glerm circuit
allows construction of a NOR- .
MALLY CLOSED alarm H
tystam, two bell pushas can
be connected. each playing
different tunes. -
d
£9.95.core T H
This superb watch has all the fea-
tures one would aver need. it has
selectable 12/24-hr. display
count-down timar/falarm dugl-
time zone, ehronograph with lap
4 time facility, 24-hr. alarm with 5
min, snooze facility, back light
fully adjustable stainless steel

e X
—p bracaist and we are offering it a1
‘:“:""ﬁ our incradibly low price.
= £8.95 . 5o rer

FLUORESGENT .
PORTABLE LIGHT

A wvery useful battery- |
operatad high-power
fluorescent light for use
n the car or for clmping
Uses 8 ‘D’ sizecalis and it
has a socket for 12v DC
input for use in the cas.
Power consumption is 6
watts. New circuit mokes
betteries last longaf.

£4.95 - gssprar

e

WALKIE
TALKIES
WITH AM RADIO

These walkis talkies have
AM radio built into thern.
Other featuras Include
Morse Code key, volume
control and telescapic an-
tenna. Frequency 43MHz
AM. Range aporox. “eth
mile,

£19.95 cer pair
£1.95 P&P

g

3 MINI COM
WALKIE TALKIES

t * These are very ncat and very
small walkie talices, they will
fit in your pocket, ldesl grft for
all ages Fraquencr 49MHz

o AM. Hange approx. Jah mile,

Our price pur pairis
-
Al

£10.95 s os0rer

SEARCH 2
WALNIE TALKIES

These afe good guality
walkie talkies made by
GENERAL ELECTRIC CO.
faatures include Mosse,
Caode key and colour code
telescopic antenng. Fre-
quency 49MH: AM Range.
approx.  ¥Bth mile. Prica
clsewhere £18.95 Qur price
.95 o pair
+ £1.95 P&P

I 5

CB/TV1-FM/
AIR-PB-WB
PORTABLE RADIO

This 15 a speciatist racever and
it covers frequency bands
which are not available on or-
dinary receivers. it covers 54-
176MH: and also receives 40
channel CB. it has volume and
squelch controls.

£14.95 . craspep

HANDHELD
SPACE INVADERS

A superb game, provides
endless fun for children
. and adulls alike.
(WARNING - THIS
GAME CAN SERIOQUSLY
EFFECT YOUR PAST-
TIME.} It gives you 90
soconds to hit enemy
craft. The elapsing time
8nd 4 digit score 15 con-
sanhtly dispdyed. Score
13 decremented if you hit
8 friendly ship or if
enemy missile penetrales
you! defence.

| £10.95 | rspree

POST OFFICE APPROVED s

TELEPHONE ANSWERING e =
WITH REMOTE CONTROL )

You will nevar miss that impor
tant phone call with this machine.
You can call your number fro
any telephone and with the ra
mote control bleepar check tg¢ se
if any calls have been recorded
You can then arase or retain th
messages. [t comes complet
with microphone, cassatte, re
mote control bleeper and adaptor
We ara offering this system at
very low introductory pricg, Eise
where it is baing sold for £149,

£119.95 : c290rar i

FM WIRELESS
MICROPHONE

This hiEh guality Electret

=

micraphane can be tuned
i 1o trensmit_in the range i
. 85-95MHz FM. k can be il | =
received on any FM ra- 3
4 caiver, the range de-fl |

pands on the tensitivity
of the recaiver, Uses one
penlight battery which
fits inside the
microphone. ideal for
parties, discos and clubs.

£8.95 _soopsp

LABY'S 3UBAR
CBATED WATCH

Beautifully slyled
1ady's LCO watch with
matching bracelet,
functions include:
haurs, mins, secs.
manth, date and back
light Super vatue for
maoney. (1§ available in
¢hrome or gold colour.

£5.95 . 50p P&P
SLIM PENDANT
WATCH

This watch is boautiful
designed By @ 31§
pendant and cemes com-
plete with a Z6in. long
neck chain. The function
include: hours, minutes
seconds, day, month @
4-year puto calendar
Comss 1h gold colour and|
is 1deal for day and nigh
woar,

£6.95 - 50p P&P
AM/FM STERED
RADIO

This 5 & lightwaight 2-band |
1ecover with hot line facility to
It you know what is golng on
around you. It eomes com- e
plete with stereo headphones a5 ™

and 3 carrying case. You can

wear 1t on your belt or carry it i
on your shoulder

£19.95 - £1.95P&P

SILENT ALARM/
POCKET PAGER

This is an individuslly coded 4
watt radio transMriter and
pocket pager receiver. it has a
range of 2 miles. It can be used
to protect your vehicls or a
gnnm_y and ¢can also be used

r paging., Power requitement
for transmitter 15 12V D.C.

£89-95 - £2.95 P&P

MINI LCD
DESK CLOCK

This 1s a very versatile

desk  clock  with large
t16mm high) digit LCD.
Functions inciyde haurs,
mins, secs, month ang T

" £7.95 Lo5,rar -

AKHTER INSTRUMENTS LTD, PHONE YOUR SARGLAYCARD —

11-15 BUSH HOUSE

OR ACCESS NUMBER

S OGUE/DIGITAL LCD WATCH

with dual time, musical alarm, count down
timer, chronograph and 12/24 hr selectable

display mode.
This  Analogue/Digitel wateh has  no.
machanlcal hands. Integral Liquid Cryszal

display shows time in analogue and diglal

form. The other features include:

* 2nd time zone

Analogue display showing normal time

24 hour musical alarm

Selaciable 12/24 br display mods

Count down timer

1/100th sec Chronograph with lcd time

Digital display shows hours, mins, secs,

ot hours, mins, date and day of the week

# Back light

# Alarm test function

We are offaring all this at a vary low price:
Model 1 with simulated leather strap

£17.95 + 75p p&p

Model 2 with stainless steel bracelat

£19.95 - 750000

* &k ok Kk ok

TALKING WATCH

Speaks tha time plus digital display.
Speaking and musicai alarm function.
Lightweight and easy to set and use.
Stainless steel strap,

£49.95 . c1.95p8p

§ CASID AX-210 LCD ANALOGUE
+ DIGITAL WATCH

LCD and Digital Display shown side by side.
Functions include: daily, hourly & countdown )
alarms, dug! time and stopwatch moda, three
selactable melodies, chrome finished case
with dark blue surround, and adjustable
stainlgss steal bracelet.

£25.95 + 50p P&P

PUSHBUTTON
TELEPHONE

This is 3 superbiy siyled, one
piece, very compact push but-
w0 toiophone with 1ast number
redial tacility lon pressing ena
Lutton it will redial the lant
number you diatled). A special
MUTE Buuon ensbles vou to
takle ar your end without the
other pany hearing you. The

LEGAL FM
CB

TRANSMITTER
AND RECEIVER

w0 ) £79.96 4 casoper
£23.95 SAE for details
+ £1.95 P&P

2.BAND HEADPHONE e, |
RADID y , '-
You can buy this AM/FM

Headphone radio for the price of just [
headphones. Runs off a single PP3

battery, has a yolume control and a o
telascopic aerial for FM waveband. = i
The ideal gift for youngsters. 4. -

£9.95 + c1.95pep _.tf' . -

REOUCED PRICES FROM OUR PREVIDUS
ADS

Superspeed AirPump. . ... ...
Ciapper Sanic Controt Car ,
Lady's Snooze Alarm Watch .

cov-....9.95 + 95p PP
.£5.95 + 95p PEIP

Radio Controlled Parche 928 £21.95 + £1.95 P&P
Smoke Detector Fire Alarm .. .£2.95 + 75p PRIP*
Electric Car Aerial. .. P inencst .£7.95 + £1.20 PEP
Mini Socket Set, 17 Pes ., .. .E3.BO + £1.10 PEIP
Car Coffeo Maker .. ... ...E3580 +.75p PEP
Lady's 5F LCD Watch .£3.60 + 50p PE&P
Gents 5F LCD Watch ....E350 + S0p P&EP
Skim PenWatch. . . ... -£6.956 + S0p PEP
Jewellars Scrawdriver Set (5). | .. 75p + 28p PEP
2 Station Intercom/Baby Alarm | .£5.95 + 75p P&P
Electronic Lighter (Battery) . .. ..£3.95 + S50 PEP.

Electronic Lighters (Piezo Electric) ... ..., £4.26 + 50p P&P.

SANYO

Battery opefated
mini shaver. Ideal
for use while on
hollday. Uses one
HP7 battory,

£4.95

1+ 75p P&P

2-SPEE
CASSETTE RE-
CORDER

This 18 3 very comoac
POCKAT Size CHSSATIE IE
corder. i can be use
for diclapng or any
other speach record,
puspose_ The hig
speed grves 15 ming o
recordsng on gach md
and iow Spaed gves W
mins 88ch 3w I rum
on 1 PP3 bagery or
extemal §V OC suoply.

. i1

INVADER
BLOCK
BUSTER

Twa electronie
games in one, with

skid levels, 2 digh
score and sound
effects 1t plays a
tune at the énd of]
oach game.

£15.95

+ 95p PAP

GAME & WATCH

Watch/gsme combination, 4 games
avagilable, each with two options.
Firaman |pictured abovel rescuers
eatch the LCD figures in & net as
they jump from a burnlng building
and bounce them into (?1. ambu-
lance. Also evailgble - Exterrmuna-
tor, Jugglar and Flagman,

£l 3.95 + 75p P&P (EACH)

QUARTZ TRAVEL
ALARM GLOCK

This is a vary versatile alarm clock,
you can use it in the car. In the kit-
chen or as a desk top clack. Large
1lem character sizal displey makes
it masy to read from a distance K
has 4-year auto calendar, backlighs,
AM/PM indicator and alarm on indi
catof.

£7.85 . /5. per

S A

" GAR STERED PLAYER
WITH AN/FM-MPX RADIO

This campact, quality product is de-
signed to pravide you with excep-
tional listening pleasura. The fes-
tures include: A&IFM digf-in-door,
local, distance attenystor switch for
better starea reception, AM/FM in-
dicator, FM stgrea indicator. Fast
forward and eject button for cas-
sette. balsnce. volume and 1one
contrals.

£20.95 , 1 soper

Suitable speakers £5.00 per pair
95p PP

i IMze "

TALKINE A
CLOCK/STOPWATCH

This 'Sharp’ Taling Ciock & =
‘state-ol-the-art’ product. On
pressing the button it anngunces
tha time. At the praset aiarm time a
musical alarm s plaved and again
the tme is announced. It has 5
mins. snooze facility. Aiso has a

Car Stereo Casst Player, 16W OQutput ..£14.95+ £1.50 P&P

aseful times and speaks time
elapseo gvery | min., 5 ming. ar 30

GUARANTEE: All our products are guaranteed for a
period of 1
guarantee, (I

rea'. Wa also offer a 10-day money back
you are not completely satisfied with our

mins., Is selected in tha
, stopwatch mode It announcos the
elapsod ime at preset intervals or
on pressing of & button at any time
k is an ideal gift, espesally uselut

for blind people. Overall size is 11 4
+ x6x2.2¢ms,

239-95 £1.95 P&P

product, then return within 10 days in same condition as
you raceived it.) All cur products are fully tesied before
daspatch. Plepse add 70p for watch presantation case.

HARLOW, ESSEX CM18 6NS U.K..
Tel. 0279723452

FOR IMMEDIATE DESPATEN
28-hogr service

ETI DECEMBER 1981




MASTER
ELECTRONICS

NOW'!
The PRACTICAL way!

This new style course will enable
anyane to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowiledge 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 10 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
cemponents

@ Read,draw and understand circuit diagrams

@ Carry out 40 experiments ¢n basic
electronic circuits used in modern
enuipment

@Build and use digital electronic circuits
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,

New<Job? New Career?New Hobby ?Get into Blectronics Now!

' Please send your brochure without any obligation to | am interested in: AR
H [ COURSE IN ELECTRONICS
I COLOUR BHOCHURE NAME as Jdescribed above
: e [ 1 RADIO AMATEUR LICENCE
I { 'l Nk 7. ADDRESS ] MICROPROCESSORS

[ ] LOGIC COURSE
OTHER SUBJECTS

POST NOW TO- BLOCK CAPS PLEASE

l_BrrtlshNatmnalBadm&Electromcs SchoolReadmg Berks.RG11BR. .
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This year we present a new twelve-part, non-iction
series — ETI 1981 . . . . .. available from your
newsagent every month.

Forget to buy it this month, or is your newsagent sold \
out?

Why worry when ET! gets to the shop? Sit back and E’
wait for it to come to you. Take out an ETI
Subscription. For only £11.25 we'll send you twelve |
issues of ETI. ?

To claim your years' supply of ETI, send your PO or
cheque direct to :

ETI Subscriptions Department,
513 London Road,

Thornton Heath,

Surrey CR4 6AR.

Tel: 01-684 3157.
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We can’t do much to
improve the quality of
the programmes on TV
but at least we can do

something about making
the sound a bit higher-fi.

Design by Bill Nemes.

Development by Rory Holmes.

electronics, one of the questions

designers apparently ponder over is
‘Will anyone notice if we save money
by chopping this out?” In the field of
domestic TV sets, one of the first
casualties always seems to be the
sound quality; small speakers are used
for cheapness and to reduce the size of
the set, tone controls are rare, and as
for separate bass and treble drivers —
overdrafts at the ready if you want
them.

This is a pity really, as the TV com-
panies do their best to transmit the
highest quality sound possible, using a
FM modulated socund carrier. Perhaps
the TV manufacturers think that
viewers are going to be so engrossd by
what's on the screen that they won't
notice the inferior sound reproduction.
Obviously they haven't watched televi-
sion lately...

Get In Tune

Naturally the more discerning
members of the public (ET! readers,for
example) will be dissatisfied with this
state of affairs, and the easiest remedy
is to build this TV Sound Tuner. The
unit is designed round a ready-built and
aligned UHF tuner module which is
soldered directly onto the PCB contain-
ing the IF detector circuitry. The IF
board filters out the sound carrier from
the video, which is ignored {unless you
want to try building a colour television,
with Teletext, Prestel, remote control...
oh alright, forget it), and the
demodulated audio signal can be fed
directly into your hifi, free from the
abuse it normally receives at the hands
of your telly.
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I n the cut-throat world of consumer

Since TV sound is broadcast in
mono (at present, anyway), an optional
‘stereo simulator’ based on a Mullard
preamp module has been included in
the design. With an eye on the future,
four tuning pots are provided sc that
the fourth TV channel can be catered
for when it arrives. The required tuning
voltage is fed to the varicaps by a four-
way selector switch.

The signal from the aerial has to
be split so as to feed both the TV and
the Sound Tuner, and first we toyed
with the idea of fitting the tuner with
‘aerial in" and ‘aerial out’ sockets, like a
video recorder. But splitting a UHF
signal involves, among other bits and -
pieces, the use of a balun coil and win-
ding one of these just isn’t worth the ef-
fort. Do what we did and buy an aerial
splitter from your local accessory shop

— it's cheaper, neater, easier and
quicker. Ours cost £1.53.

A Classic Case

The kit supplied by RTVC (see
Buylines) includes the PCB (which you
will have to drill yourself), all the com-
ponents for this board including the
pre-aligned UHF tuner, a rotary switch
for channel selection and the mains
transformer. If required, the sterec
simulator preamplifier module (which
is supplied ready-built) can be cbtained
for an additional charge. Items which
are not supplied include aerial and
audioc sockets, wire, the potentiometer
for the stereo blend, mains switch,
power-on neon and case. The case we
used was from West Hyde
Developments’ Classic Il range —
everything fits in quite neatly.




Assembly of the main board is
straightforward. Take the usual
precautions with the orientation of the
ICs, diodes and electolytic capacitors.
To make life easier the PCB is over-
printed with the component positions.
The tuner module and the coils will on-
ly fit the board one way round, with,
the exception of L6. This coil should be
soldered so that the printing on the can
faces away from the tuner module.

L2 is to be wound by the construc-
tor using the 18 swg wire supplied in
the kit; it consists of 3% turns around a
10 mm former (which is removed
before soldering the coil to the PCB).

The values of C9 and C16 are not
critical and the components supplied
with the kit will depend on availability.

We mounted our PCB on stand-off
spacers so that the varicap multiturn
coritrol pots are positioned level with
holes drilled in the side of the case —
these pots should only need to be set
up once, using a small screwdriver. The
position of the transformer, preamp
board and the other hardware can be
seen from the photographs, and the
wiring diagram shows how to connect
up all the various bits.

Alignment

As only the sound is to be ex-
tracted, the only equipment required is
a non-metallic tuning tool. While
monitoring the audio output tune L6 to
receive maximum noise (or station if
you were lucky enough to receive it the
first time). Tune the selected multiturn
pot to receive a station and adjust
L5,L4,L3 and L1 for maximum output.
Note that tuning of L1,L3 and L4 will
appear ‘flat’, particularly in high signal
strength areas. (R1 may be reduced
should overloading occur).

This is the aerial splitter that we bought — much
easier than making one. The aerial plugs into the
socket on the right, while those on the left connect
to the TV set and the tuner,
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Fig. 2 Circuit diagram of the ETI TV Sound Tuner. The optional ‘stereo simulator’ board is supplied ready- built.
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HOW IT WORKS ____

The ECL 1043 is a ready built and aligned varicap-
tuned UHF tuner. Its 38 MHz IF output contains
AM modulated video and FM modulated sound
carrier frequencies. Pin 1 is the AGC input which
is notused; R1and R2 form a potential divider to
preset the gain. The 38 MHz output is connected
to IC1 via input-trapping circuitry. IC1isan IF
amplifierjvideo detector chip tuned by asingle
coil L5. As the sound carrier is spaced 6 MHz
from the vision carrier frequency, the outputon
pin 12 contains the demodulated video (positive)
and the 6 MHz FM modulated sound carrier fre-
quency. The video is removed by usinga 6 MHz
ceramic filter. The filter also sets the operational
frequency of 1C2, which is an FM IF amplifier/
quadrature detector chip. Detection alignment is
obtained by adjustment of a single coil L6, which
provides the quadrature signal to the coin-
cidence gate detector. Audio output is recovered
at pin 14.

In preference to a multi-secondary
transformer a readily available 7V5 single secon
dary transformer is used, at the expense of a few
extra components. The supply voltage to the ICs
and tuner is derived from a full wave voltage
doubler. The tuning voltage is further quadrup}
ed, filtered and regulated by 1C3.

The stereo simulator is simply a stereo
preamplifier with a bass controlin one channel
and a treble control in the other. A dual pot is
used to control the cut and lift of these tone con-
trols, so as the pot is rotated the high and low
audio frequencies are directed to opposite
speakers and a 'stereo’ effect is obtained.

BUYLINES __

A kit of parts containing those items listed in the
text will be available from RTVC Ltd, Z1E High
.| Street, Acton, London W3 6NG (mail order only).
TheTVtunercosts£1145plus£150p&p the
transformer is £1.50 plus £1.50 p&p (p&p free on
transformer if ordered with kit); and the LP1183
preamp costs £1.95 plus 75p p&p. The case is
available from West Hyde Developments —
order as CL2 AEL.

PROJECT : TV Sound Tuner
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Fig. 3 Wiring diagram for the tuner project. Make sure you use shielded cable for the audio connections
and UHF coax for the aerial connection, as shown, and don't forget to make the earth connection to the
case of the tuner module.
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PROJECT : TV Sound Tuner
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Fig. 4 Component averlay of the tuner board. {C2 comes in a quad-in-line ;?AST_:;E% R19 ¢ l7_2;‘ .
package, so you'Il have to solder it directly rather than use a socket. Do this R2 5k6
quickly and carefully! Also make sure that L6 goes in the right way round — with R3 150R
the printing away from the tuner module. CF1 can be fitted either way round. R4 100R
R5 47k
R6,7 680R
RB 470R
R10,11 22
Potentiometers
PR14 100k varicap multiturn con-
trols
RV1 220k dual linear pot
X Capacitors
Assistant for A e R P e
Hobby : 1011,1415  10n polystyrene
" . c3.23 47u 16 V PCB electrolytic
Electronics ' 58,18 10u 25 V PCB electrolytic
| c9 33.39p polystyrene (see text) ]
Lot We are looking for a bright, keen person 8% if‘g“pl‘l'y‘sprg:‘emo'm
o ) 3 G T
* 10 join the HE editarial team. Basically, C16 18.22p ceramic (see text)
Qo the job involves turning bright c19 56n mylar
ideas into intelligible print. No special 20,21 22000 16 V PCB electrolytic
qualifications are required but a sound €22,24,25 47u 25 V axial electrolytic
understanding of electronics and the ability C26 4u0 40 V PCB electrolytic
10 write clearly and simply will be c27 470n polyester
necessary.
Essentially, we are looking for someone ng'CO"d“dO'STDAm
with an interest in turning their knowledge Ic2 TAA661B
of electronics into a career in.magazine IC3 TAA550B
publishing. You supply the enthusiasm and D16 1N4001
we'll turn you into a journalist! !
: . Coi
The ideal person will probably be young uol D1 (Toko)
{(though we're prepared for anything), only 12 see text
slightly crazy, with a warped sense of L3 D3 (Toko)
humour and able 10 cope with situations L4 DB/ (Toko)
that would send a professional journalist L5 D10 (Toko)
into fits of hysteria. X L6 34721 (Toko)
Apply in writing enclosing CV, to: Miscellaneous .
: . SW1 Tpole 4way rotary switch
Managing Editor, Sw2 miniature DPDT mains switch
Argus Specialist Publications Ltd, CF1 6 MHz ceramic filter
146 Charing Cross Rd, London WC2H OEE UHF tuner ECL 1043 (Mullard); trans‘ormer (7V5
sacondary @ 100 mA minimum) LP1183
preamp (if required); mains neon; UHF aerial
socket; 5 pin DIN socket; PCB; case.
ETI
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Get a great NEW deal from

/Varsl

RECHARGEABLE NICKEL CADMIUM BATTERIES & CHARGERS

voLTS
1.25

TYPE

S101(HP7)
Sub C{HP11) 125
Sub D {HP2) 1.25
Penlight 4 Charger tor 1-4 HP7 ...

Combibox FW61 Charger for HP7 HPH HP2

In addition to items specified]
in this advertisement, we carry,
a large range of Thandar (Sin-
clair) and Leader Test Equip-!
ment including Oscilloscopes,|
Multimeters, Frequency Coun-|
ters, Signal Generators etc.|

Send large SAE for details|
quoting Ref. ETF 11. |

We also stock a comprehensive
range of |.L.P. Toroids and Hi
Fi Modules, Veroboards, Mini-
ature Mains Transformers,
Bahco Tools, Antex Soldering
Ilrons, Solder, Dil Sockets,
Qmax cutters, etc.

All  your electronic needs:
catered for. Send 75p for our
latest catalogue post paid.

SPECIAL THIS MONTH )
SIEMENS ELECTROLYTIC CAPACITORS
B41070 RADIAL

B41010 AXIAL
220163y

220/ 100v

4701 25v

470/ 40w
470/83v
470/100v

1000/ 25¢
200/25v

741874
741575
741585
741586
741590
741591

41520
141532
741533
141549
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KINGSGATE HOUSE
KINGSGATE PLACE
LONDON WWE 4TA

A.MARSHALL {LONDONI LTD.

ALSD RETAIL SHOPS AT
F25 EDCWARE ROAD, LOND DN W2 07.723 §242
BS WEST AECENT STAFET, OLASGOW. 041-137 4130

MAl, QRDER 01 824 8582 24HA SERVICE
INDUSTRIAL SALES Ot 378 1009

WE TAKE ACCESS — AMER|CAY EXPRESS — BARCLAYCARD CARD - DINERS

PLEASE A

\all's

CAPACITORS

YONENY LATER P IFo) P

AV. CAP.
0.5AH
1.2AH
1.2AH

PRICE
£1.13
£2.26
£2.56

oo £6.50
.. £16.50

i

DO POSTAGE/PACKING 80p UNLESS STATED
ALSO 15% VAT ON TOTAL

ST ELELTRUL YT SIAL
SUMENS LAYL R g Lot Tarem 4ai%00 13 TR b

16 walues tragh 00 prces 20 reduess

a8
MANY OTHER RANGES CAPACITORS INCLUDE MULLARD C280
MULLARD/SIEMENS CERAMIC SIEMENS 841070 RADIAL.

ame 6 I:u

HIGH VOLTAGE DISC CERAMIC, ETC.

VISIT OUR
STAND
AT

BREAD—
BOARD
81

11th-15th
NOVEMBER

DISCOUNTS

ARRANGED
FOR
QUANTITY
PURCHASES

7476
7483
7484
7485
7486
7489
T490AN
7491AN
7492ZN
T493N

59 74L83713 79
69 74L33M )

145 74LS347 180
60

14LS193
74L5245
7415257
1415273
7415385
7415368

ALL PRICES EXCL

74L5165
7415169
7415170
TALS14

120,
msm AasTA

35 SELECTi
- ON

More Advanced

BRIDGE RECTIFIERS
W005 1A/50V .28
W01 14100V
W04 1 A/400V
005 24750V
SU1 24100V

504 ZAr200V
CAN BE PV/005 6A 50V
PWO1 BA/100V
P02 EA/200V
PWO4 64/200V
KOGS 254500
K01 25A/600V
K02 2541200V
K04 2547400V

New ""Chip Shop” Electronics Con-
struction Kits, make ideal presents for

the younger enthusiast beginner

also
‘Electronics Con-
struction’” Kits

See them at our Stand at
"Breadboard’’ 81

or our shop at
325 Edgware Road,
London NW2

THYRISTDRS TRIACS
TIC106A 44/100V TIC2050 4A/400V
TIG1060 487200V 11C2250 GA/400V
TICI106H 4AE00V T1C226D BA 400V
T1164A BAN OOV T1C2360 12A1400V
11165 BAZ200V 11¢246D 16A7400V
T116C RA/300V T1C2530 20A/400v
T116D BA/-DOV TIC263D 22A7400v 1.
TIC126A 12A/160V

FULL RANGE O

T1€1268 124/200
TAC126C 124/ 300 DIOOES, ZENDR DIQDES

BST 07434747700V 1 30

SIEMENS LED

S.8mm red, yellow. green LDS Series .16
3.2mm red. yellow. yeeen LDI Series .14
Flashing diodes LDS98 (3Hz) 70
LDBOA Reci & red d
LD86/87A Rect & yellow/yreen .20

TIL 209
TIL 228
TiL78
BPW34
LD 271
anN2s

CLOCK MODULES

MA 1002H Alarm 24 hr. {require trapsformer)
MA 1012 Alarm 12/24 hr, {5.2V & 16V Secs.)
MA 1003 12V Car Clock

MA 1026 Alarm/Thermometer

Case for MA 1003

LED DISPLAYS

NSN 39143915, 3916, Bar Graph

NS 5817582 Two Digit/Segment

NSN 5881/5882 Four Digit/Segmaent

Please note that all “*Mail Orders”
should be addressed to:

Kingsgate Houss,
Kingsgate Place,
London NW6 4TA
quoting Ref: ET12

41



et

Be————e L ¥
E parnT ROGRET DRTR i 21

TS S, s =~CIy o e Lo (IP=2 L e s ) u
OudEuUn@meEssod

D1 ) 0 () ) B3 G R 6
NEOOUEC M DO |

GODO05D s ma s |

OEmOoooRnnEmEena

Don't they ever sleep at Casio? No sooner do we review the FX 602P
than its big brother the FX 702P drop through our letterbox. Peter
Freebrey has been probing at the push-buttons to make this report.

now we have the FX 702P. [f my memory (unfortunately

somewhat intermittently volatile!) serves me correctly
the FX 502P was hailed as ‘better than sliced bread’; sounds a bit
crusty now but it helped persuade me to buy one of those little
beauties back in 1980! The FX 602P was also rated highly and
‘recommended to anyone seeking a powerful portable
machine, which has comprehensive control over memory and
data space’.

The FX 702P (RRP £134.95) follows in this fine Casio
tradition, offering a lot more than its predecessors in that it has
moved away from being an uprated programmable calculator
(such as the FX 602P) to what is Casio’s answer to the Sharp
PC1211 — afully fledged pocket computer. The FX702P offers
full alphanumeric capabilities and according to the instruction
manual ‘uses BASIC program lanugage’. Although this may
appear to be true at first sight, Casio’s BASIC does vary more
heavily from the norm on this score. It is generally perfectly
understandable to anyone with a knowledge of another dialect

F irst the Casio FX 502P, more recently the FX 602P and

~ of BASIC and would be mastered just a quickly as any other

form of BASIC by the newcomer. Anumber of instruction words
are used in a shortened form, for example: PRINT becomes PRT,
INPUT is INP, GOSUB is GSB, RETLURN becomes RET, and so
on. This minor variation was presumably brought about by a
desire on Casio’s part to save on display space (not to mention
keeping the small keyboard clutter down to a minimum], and to
follow the successful pattern of their previous programmable
calculators. Reasonably logical on such a machine (machine?!)
but isit still BASIC? | suppose one must concede that it isbut do
we look to a future generation of pocket computers sporting
such commands as PT, GB, RT, IN? There are also one or two
small anomalies; on the FX 702P RND (is an instruction to round
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off a number whereas in some other BASICs RND(is acall fora
random number. Also, GET on the FX 702P is a tape handling
command only ... not an instruction to‘get’ a character fromthe
keyboard, a function which is performed on the FX 702P by
Casio’s KEY command (not unlike other dialects’ INKEY).

All in all slightly different from other BASICs, but perfectly
workable once you have handled it for a relatively short time.
Having struggled for a long time to familiarise myself with the
standard (ugh!) QWERTY keyboard layout, | now have to
relearn the positions of the letters of the alphabet!

From the above the FX 702P clearly shows its program-
mable calculator anticedents; it also has some fairly heavy guns
on the statistical analysis front. The obvious question must be
how it will compare with the Sharp PC1211. It offers more
facilities than the Sharp and is in some ways more versatile. The
comprehensive program library supplied with the FX 702P con-
tains mainly scientific applications, many of them rewritten for
use on the FX 702P from the previous FX 502 and FX 602 libraries.
It will undoubtedly find many supporters from existing Casio
programmable owners and ! think its popularity will grow as its
full capabilities are realised. The review model performed
perfectly without a hitch and appears to doall that is claimed of
It.

The instruction manual supplied, like many othermanuals,
is not all that one might expect. In this instance it suffers on two
counts; the slightly stilted and occasionally unnecessarily in-
volved English is probably due to inadequate translation
facilities, and although all functions are explained somewhere
there is no comprehensive index of list of them — so, if | have
got it right, treasure the table of functions/commands that I've
provided.!

The FX 702P, like the FX 602P, offers the user the option of
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FEATURE

defining the available memories at the expense of program
steps. You can choose from 26 memories and 1680 program
steps to 226 memaories and 80 program steps. As an indication of
steps required for a program:

10 PRT,10 CSBand1000 PRT ... ...... .. use four steps
10 PRT”" ... ... ... .... e uses six steps
10 PRT"HOW MANYSTEPS” ... .. ... ... ... uses 22 steps

So it would seem to be somethinglike two steps for line number,
two steps for BASIC command words and one step for each
character.

The LCD display is very clear and a control for the contrast
of the display is provided. 62 characters may be written on one
line, 20 of them being displayed at any one time. The display
scrolls to the left to enable long strings of text to be read. The
characters are made up of a 7 x 5 dot matrix and no confusion
arises between any two characters.

Also following previous practise, the FX 702P has a MODE
key which defines the current status or mode that the machine
is executing, thus

MODE 0 ... RUN, manual and program calculation mode

MO[()jE 1 ... WRT, program writing, checking and editing

mode

MODE 2 ... TRACE, program RUN line by line in debugging
mode

MODE 3 ... TRACE off

MQDE 4 .., DEG, unit of angular measure will be degrees

MODE 5 ... RAD, unit of angular measure will be radians

MQDE 6 ... GRA, unit of angular measure will be grads

MODE 7 ... PRT, print output mode if printer connected

MODE 8 PRT off

tn MODE 0 the FX702P can be used either in the direct mode as
a caljculator or will RUN any currently stored programs from
any one of the 10 ‘program areas’ designated PO-P9. In direct
mode and using the minimum number of memories each
memory is assigned a label A-Z. You may therefore assign these
memories by keying A = 2,B = 5,C = 1.234 etc. Should you
use these characters as variables in a program they will either
have the value already entered (A = 2, B = 5 etc), or if reassign-
ed within the program the original value stored will be lost.
Quite straightforward but you must make a note of what
_ variable names and memory locations you have used. Which is
normal practise, is it not ..

All the normal operators (+ —/*T= =< = #< >)and
punctuation(.,; : 2 ) that you would expect to find on a BASIC
language computer are available, together with a jarge number
of predefined functionsfcommand words. These are selected
either by keying one of the two function select keys F1 and F2
followed by one other key, or by keying in the appropriate
keyword using the alpha keys. So the PRINT command may be
obtained either by pressing F1 and ; or by pressing PRT. Both
result in PRT displayed.

Not only but alsc — there are some commands available

only by keying in the appropriate keyword, for example CLR,
CLR ALL, CNT, MX, MY and so on — wow!

Find The Function

With all computers there are usually a few functions/com-- |

mands that are either missing or behave in a manner that is not

what the user wants or expects. With computers above a certain ¢

complexity it is normally possible to persuade them to do what
you want even though the specifications would have you

a few such grey areas so perhaps the following hints will help.

To utilise MIDX the string to be operated upon can only be
assigned one nameflabel — $. This rnay be up to 30 characters
long but must be called$. String variables A$, B$ C$ etc may on-
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ly be up to seven characters long so you cannot directly extract
a string of over seven characters from the possible input of 30.
Should you wish to do so try this: check for the length of the
string using LEN(, if it is over seven characters long use MID( to
extract a portion of this string and assign this to A$, Take the
next portion of this string and assignto B$, the next C$ and soon.
When you need to display or use the overlength string for fur-
ther string handling call up A$+B$+C$% either as PRT
A$+B3$+C$ or $ = A$+B$+C$. This is called string con-
catenation.

Missing from your BASIC vocabulary is VAL, the BASIC
command that returns the numeric representation ofa string; if
the string is not numeric a zero is returned. This means that if
you use the command KEY to enter a character from the,
keyboard that character can only be string variable and
alth0ugh it may be a numeral 09 you may not perform
arithmetic on it directly. One way to overcome this is to use a
series of IF commands so:

10 As = KEY:IF A3 = "” THEN 10
20FAS ="1"X =1
30 IFA$ = 72" X = 2

and so on. You now have X assigned to the numerical value ob-
tained by using the KEY command.

Other common functions missing from Casio’s BASIC are
REM, READ, DATA and ON..GOTO. At first sight the missing
REM is a nuisance and it means you cannot include any non-
operative program information within the program. Fear not,
where there is a will there is a way (sometimes!). How about a
program line like this:

20 GOTO30:THISISAHIDDEN REM

On executing the GOTO the computer ignores the text after the
colon — so who needs a REM command! I'll let you think of
ways around any other missing statements!

Tape Measures

A cassette tape recorder in conjunctionwith an FA-2 adap-
tor may be used to store programs or data on tape. The
paragraph concerning this in the manual is a wonderful exam-
ple of a(presumably) Japanese/English translation inferring that
a magnetic tape recorder may be used to store important pro-
grams and data but that ancther type of recorder can also be
used for recording (alto, bass, tenor?)

One could go on for some time praising and explaining the
functions and capabilities of the FX 702P, which like all com-
puters has characteristics unique to itself. The proof of the pud-
ding is in the eating; | certainly enjoyed my feast with this latest
offering from Casio. Look at the table of Functions/Commands
and judge for yourself_..
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RESULT

COMMAND - KEYING
SEQUENCE
EXE EXE EXEcute, instructs computer to action current
’ instruction, enters program line.
MODE MODE Selects operating MODE — RUN, WRT, debug 5
’ TRACE, unit of angular measure and printer operation
F1 F1 1st Function key (coded red)
F2 F2 2nd Function key (coded blue)
C C Deletes character to left of cursor
" CLR Deletes current program area
CLR ALL Deletes all program areas
AC - AC Clears display, terminates RUNing of program, will
switch computer back on after auto shutdown
STOP STOP STOPs execution of program
CONT CONT CONTinues execution of STOPped program
ANS ANS Displays result of previous calculation
STAT ~ STAT Input mode for performing statistical calculations
ASTAT @ F1 ANS Displays results of statistical calculations
SAC F1, Clears statistical summation memory
INS F1 Clclean) Inserts space at cursor position
DEL F1 STAT, Deletes incorrect statistical data
HOME Fl=— Positions cursor to left of display area
== - Cursor movement left
—r — Cursor movement right
COMMAND KEYING EXAMPLE RESULT
SEQUENCE
FOR F2” FORK=nTOm Increments from K = n TO K = m during which time
program lines up to NEXT K are repeated
TO F2 # See FOR
STEP F2% FORK =nTOmSTEPp Optional increment in FOR...NEXT loop
NEXT F2: NEXT K Used in conjunction with FOR...
PRT F2; PRT A Displays value of A
PRT A% Displays string A%
PRT "“TEXT” Displays string enclosed within
IF F2 A IFX =Y THEN ... Decision/comparative instruction -
THEN F2 B IF'.... THEN 200 In conjunction with IF, in example if comparison true
jump to line 200
GOTO F2C GOTO # Jump to execute program area P5
GOTO 200 Jump to line 200
GSB F2D GSB 500 Jump to subroutine at line 500
RET F2 E RET End of subroutine RETURNS to program line following
associated GSB :
INP F2F INP X Assigns value of keyboard INPUT to
INPXS% variable, numeric or string
WAIT F2G - WAIT 100 Determines display time when using PRT command,
v . WAIT 1100 = approx. 5 seconds
SET F2K SET En Defines number (n) of digits displayed -
SET E,n Defines number (n) decimal places displayed
SETN Cancels SET command
VAC F2L VAC Clears data use memory.
STQOP F2M STOP Suspends execution of program s
END . F2N END Terminates execution of program
SAVE F20 SAVE [ #n”filenamei’] Command to SAVE program area n on tape under
specified filename
LOAD F2 P LOAD [ #n“filename”} Command to LOAD from tape sepcified program to =
program area n
PUT F2Q PUT [“filename” }A,Z Command to save data variables to tape
CET FZR GET [“filename”}A,Z Command to read data variables from tape
VER F2S GET [“filename”] Verifies program or data written to tape
44 . L ETi DECEMBER 1981
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FEATURE : Casio FX-702P

DEFM 2T DEFM n
PASS F2U PASS “password”
RUN F2 v RUN [F1nl
LIST F2 w LIST n
KEY F1N A% = KEY
FUNCTION KEYING EXAMPLE
SEQUENCE

RPC F2 H A = RPC xy
PRC F2 1 A = PRC xy
DMS F2 ) A= DMSA
RAN # F1. A = RAN #
SIN F1% A = SINx

. COS F1: A = COSx
TAN F1: A = TAN x
LOG F1 A A = LOCG x
LN F1B A= LNx
EXP F1C A = EXPx
SQR FID. A = SQR x
SGN F1E A = SGN x
INT F1F A = INT x
FRAC F1 G A = FRAC x
ABS F1 H A = ABS x
RND ( F11 A = RND(xy)
DEG( F1} A = DEG(n,m,0)
LEN( F1 K A = LEN(BS$)
CSR- F1L PRT CSR m; X
MID ( F1 M A$ = MID(n.m)

Functions used in performing statistical analysis

FUNCTION KEYING

SEQUENCE
SDX F10
SDY F1Pp
SDXN F1Q
SDYN F1R
LRA F1S
LRB F1T
COR F1U
EOX F1V
EOY F1 W

Increase number of memories available by

10 times n

Designation of password to protect program
Executes program in specified program area

In WRT MODE displays specified program line and
subsequent lines on keying EXE

Reads one character from keyboard and assigns it to
A% .

RESULT

Converts rectangular to polar coordinates

Converts polar to rectangular coordinates

Converts decimal to sexagesimal

Generates random number where 1> A>0

A = Sine of angle x

A = Cosine of angle x

A = Tangent of angle x

A = Common logarithm of x

A = Natural logarithm of x

Exponential function, A = e raised to the power of x
A = Square root of x

A = Signof x(1, =1 or 0)

A = Integer part of x

A = Fractional part of x

A = Absolute value of x

Rounding to significent number of digits (x displayed to
yth significant place)

Sexagesimal to decimal conversion

A = Number of characters in string B

Designates location of display, PRINTs X, n spaces
from left of display

Extracts n characters from string $ starting with mth
character

RESULT

Standard deviation of x(xo,, —1)
Standard deviation of v (g, —1}
Standard deviation of x (x¢ )
Standard deviation of v (yg )
Constant term (A)

Regression coefficient (B)
Correlation coefficient (r)
Estimated value of x (X)
Estimated value of y (§)

Statistical functions not having shortened keying sequence (ie have to be entered in full).

FUNCTION
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RESULT

Number of data (n)

Sum of x(Zx)

Sum of y (Zv)

Sum of squares of x (Zx2)
Sum of squares of y (Zy2)
Sum of products of data (Zxy)
Mean of x (X)

Mean of v (V)
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CAMBRIDGE LEARNING

It'’s faster and more thorough than classroom learning: you pace yourself and answer questions on each new aspect as
you go. This gives rare satisfaction- you know that you are really learning and without mindless drudgery.

SELF-INSTRUCTION COURSES

Withagood

self-instruction course you become your own best teacher.

Understand Digital Electronics

In the years ahead digital electronics will play an increasing part in
your lite. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career
prospects and increased your knowledge of the fast-changing world
around you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £8.50 oo 02, s

This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in a
simple and concise fashion: guestions
and answers on every page make sure
that the points are understood.
Everyone can learn from it - students, engineers, hobbyists,
housewives, scientists. Its four A4 volumes consist of:

Book 1 Binary, octal and decimal number sys1ams, conversipn betwern number sysiems:
coniversion ot traclions: oclal-decimal convers:on fables.

Book 2 AND, OR gates; nverters: NOR and NAND gates, tiuth tables: ntroduchon 1o
Boolean algebra

Book 3 Posive ECL; De Morgans Laws; desigrung logic coCuits using NOR gates: dual mput
ales.

gBook 4 Introduction (0 pulse dnven circuits; R-S and J K Yip llops: binary counters. shitt

BESIGN OF DIGITAL SYSTEMS £14

This course takes the reader to real A
proticiency. Written in a similar :
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. Ideally suited for scientists or
engineers wantirg 10 know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally 1o an
understanding of calculator and
computer design.

Book 1 Octal, hexadecimal and binary number sysiams; conwersion belween number
syslems: rapresentation of negative numbers, complementary systems, binary muitiphcation
and division.

Book 2 0 and AND functions; logrc gates; NOT, exclusive-OR, NAND, NOR and saclusve
NOR functions; mulople input gates: truth tables: De Morgans Laws; canonical forms: logc
conveniions; karnaugh mapping: ihree state and wired logic.

Boak 3 Hall adders and full adders; subiractors; senal and parallel adders; processors and
arithmelic logic units TALUsE: myltiplication and division systems

Book 4 Flip flops; shift ragisters; asynchronous and synchronous counters; nng, Jehnson
and exclusive— OR feedback counters: random accéss memories (RAMs) and read only
memories {AOMs).

Book 5 Structure of calculators; keyboard encoding: decoding display data; register
systams; control unit; program ROM; address decoding; slruchion sets. instruchion
decoding; conirol programme stiucture.

Book & Central processing unit (CPUN memory organuation; character representation,
program storage; address rmodes. input/output Syslems: program inlerfupls. interiupt

Driofilies: programfming; assemblers: COMpulers: execulive programs. uperating systems and
time sharing.

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming
and mastering them is the key t0 success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER'S GUIDE £4.00

explains how to define questions, put them in the best order and draw
the flow chart, with numerous examples.

GUARANTEE No risk to you.

If you are not completely satisfied, your money will be refunded upon
rewrn of the books in good condition.

CAMBRIDGE LEARNING LIMITED, UNIT 19

RIVERMILL SITE. FREEPOST, ST. IVES. HUNTINGDON.

CAMBS., PE17 4BR. ENGLAND.

TELEPHONE: ST. IVES [0480) 67446

All prices include worldwide postage {airmail is extra - piease ask for
prepayment invoice)
Please allow 28 days for defivery in UK,
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Microcomputers are coming - ride
the wave! Learn to program.

Millions of jobs are threatened but
millions more will be created. Learn
BASIC - the language of the small
computer and the most easy-to-learn
computer language in widespread
use. Teach yourself with a course
which takes you from complete
ignorance step-by-step to real
proficiency with a unique style of
graded hints. 1n 60 straighttorward
lessons you will learn the five
essentials of programming: problem
definition. flowcharting, coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you —_—
never sit glassy-eyed with your mind a blank. You soon learn to tackie
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£10.50

Baok1 Cotipuers and what they de wel: READ. DATA, PRINT. powers, brackets, variable
names: LET: enors: coding simple programs

Book 2 High and |ow level languages. tlowcharnng, tunchions, FEM and docementation:
NPUT, IF . THEN, GO TO: imuatons of computers. problem deliniion

Book 3 Compiiers and interpreters; loops. FOR.NEXT RESTORE: debugying, arrays
bubble sorting; TAB,

Book 4 Advanced BASIC: subroutines: $thng vatwbies, files: complex progrsmming:
examylas, glossary

THE BASIC HANDBOOK (2ND EDITION)
£14.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occuf in
BASIC terminology. The dozens of BASIC "dialects’ in use today
mean programmers often need 10 translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC ihroughout the world.

AN.S.COBOL £5.90

The indispensable guide to the world's No. 1 business language. After
25 hours with this course., one beginner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

|----------—---—----------u——————-—------

3 ORDER FORM

Please send me the following books:

......Digital Computer Logic & Electronics (# £8.50
...Design of Digital Systems (@ £14.00

...Algorithm Writer's Guide (@ £4.00

..Computer Programming in BASIC @ £10.50

_..BASIC Handbook @& £14.50

_..ANS COBOL @ £5.50

R ...Booklist {Free)

1 anclose a ‘cheque/P.0. payable to Cambridge Learning Ltd. )
for £ {* delete where applicable)

1 Please charge my:

0+ Access/American Express/Barclaycard/Diners’ Club/Visa/
: Mastercharge/Trustcard

:Exp. GFERD - ctreocmonmogg oo cosc Hrees
:Signature ....................................................................
1 Telephone oiders from credit card holders accepted on 0480 67
ifonel. :
1 Overseas customers (incl. Eire} should send a bank draft in sterling drawn :
ton a London bank, or guote credit card number. i
[ 3
[}
FNAMIE .o H
|
:Address :
i )
et gl A i el o e T ot
' ............................................ l
1 Cambridge Learning Limited, Unit 19, Rivermill Site . '
VFREEPOST, St. lves, Huntingdon, Cambs., PE17 4BR, England H

i (Registered in England, No. 1328762} i
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LINSLEY HOOD 75 W AMP

KIT One of the best sounding amplifiers available at any price!
Kit designed for easy construction! '

Complete kit - comes with all hardware and wooden sleeve!

Thinking about an amplifier? Then ETI has the
answer! Practically every hi-fi enthusiast will
have heard of the legendary Linsley Hood 75
design, for many years THE best sounding kit
around.

Take a look at the spec below and then take a
second look at the price — it’s not a mistake!
Only ETI could bring you an offer like this;
25% off the list price of this top grade kit, which
comes complete down to the last nut, bolt and
knob!

The power rating is conservative -— some builders
have reported an RMS output in excess of 90 W
— and the toroidal transformer ensures that good
peak delivery is available.

You will ‘not get a chance like this again -- a high

SPECIFICATION

Input impedance: magnetic pickup 47 k quality 75 W RMS stereo amplifier kit with excell-

ceramic pickup 2MO
radio 100 k
auxiliary 470 k

ent construction notes and a design which makes it
child’s play to build at under £1 per watt! Don’t
miss out -- order now/

@lel2ls[ T [T [T T [T]
5224 T T T ITITTT}

Stability: unconditional and
unaffected by load

Power amp input impedance: 220 k

Input sensitivities: adiUstablE~ oo e es v S IR MRSl Tl e s S e T e R ]
ETI AMPLIFIER OFFER |

Treble control: +15-15at 15 kHz ARGUS SPECIALIST PUBLICATIONS LTD |
Bass control: +16 — 17 at 50 Hz :_A(?N%%JKR\%%E %gg S HorsY }
Power output Clipping level T channel |
{(1kHz 8 R): 78 W RMS ] T |
Clipping level 2 channels | wish to order. . .... amplifier kits and enclose |

74'W RMS cheque/PO for ... .. (Add £2.50 per order for |

_ Securicor delivery anywhere in the UK). i
Harmonic distortion at all  0.61% maximum '
levels below clipping: I wish to pay by Access/Barclaycard, please |
debit my account, S %

|

!

i

|

|

|

A |

Output impedance: 0.22R 06 0.0k 0 00 6 0 010 006 60 4160 60 BhI 6000 0BG ©
WEYTITSE & 8 Gt St 8 0 0'c"d 0 LA 8 B o b.onia 5o
Bandwidth (3 dB): 3 Hz— 40 kHz Address | ]
Rise time: 10 microseconds B ] s e |
...................................... |
Voltage gain: Rl S TRt SRt ) UL IR BeAdid o8 s 08 SIS B0 iR fed B 8 Do © |
L-_' ————————————————————— ]
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Electionics

for top quality components, innovative kits, FAST SERVICE AND LOW, LOW PRICES

*THE COMPLETE MICROPROCESSOR DEVELOPMENT SYSTEM™

Plug SOFTY 2 into the EPROM socket of your
favourite micro {ZBD, 6800. 8035, etc.)
Al prototype systam, which will also contaif
r ; input/output lings, RAM, keyboard, displays,
o S etc. SOFTY 2 will operate as the ROM In yout
i system but enable you to write data into any
INOT & microprocessor - - location, observe the memory cantents on any
| controlled buza) at a touch\. F ! black & white TV and store the programme on
'of o button, % | U F P 3 8 cassetta recorder if required. Various editing
facilities are also availabie to permit bytes or
5 blocks of code to be changed, inserted,
deleted, shifted. atc. enabling the programme to be developed and run on the host computer.
When the programma has been “debugged”, SOFTY 2 may be used to bum it into an
EPROM (2716 or 2732. Plug the Eprom into Its socket and youw have a dedicated

microprocessor systedm.
: c You ¢an also use it a5 n EPROM programmer and to copy EPROMS from a master or to/from

toys, PA systems, e1c. The unit produces tape. .

a 150mW putput and draws less then Tha SOFTY 2 is housed In a black ABS case and comes complete with mains supply, cable

1ua from a PP3 battery, when the 1one with 2d-pin d.i.l. plug f i f
43103, Supplked compiate with circuit end e lestgd piug for connecting to your prototype system, and television lead. Fully built
assembly instructions. 4

DISCO LIGHTING KITS

! Each urnt has & channets (rated »1 TKW at 240V per

- channei) wheh swilch lemps 10 provide sequencing

f:ﬁecu, controlled manually or by an aptonal opto
solated Fudio Input

. DL 1000K

Thes kit fesiures 8 bo-directionsl
saguence. spevd of sequence and
trequency of dissction change
being verniable by maans of
potardometars. INCOTpOraLes
magter dmmung conirol. £18.80

DLZ1000K

A Jowrcr cost veraon of the abave_
tedtwang undwscuonal channel
sequenca with speed warable by
means of ¥ pratst pol. Outputs
switthed only 31 maing z¢ro cros-
NG POINTS 0 reduce radio Inter-
ference 10 mimimum i2.00

IDEAL PROJECT FOR BEGINNERS
8]\ (¥)

NOT JUST ANOTHER CLOCK

but a PROGRAMMABLE TIMER KIT which can |

run your central heating, burglar alarm, lighting,
tape-recorder/radio and lots more. Designed to
control four mains outputs indepandently,
switching these on an off on selected days and
times in seven-day cycle,

Features include:

¥ 0.5in. LED 12-hour display

¥ Day of week, a.m./p.m. and
output status indicators

% Zero Voltage Switching Outputs

+# 50/60Hz mains operation

* Battery back-up saves stored programmes and continues time
keeping during power failurgs (battery not supplied)

% Display blanking during power failure to conserve battery power

Y% 18 programme time sets

% Powerful “Everyday” function enabling output to switch every day
but use only one time set

* Useful “sleap’’ function — turns on output for one hour

% Direct switch controf enabling output to be turned on immediately
or after a specified time interval

% 20-function keypad for programme entry

% Programme verification at the touch of a button

To control your centrai heating, for example (including different
switching times at weekends), just connect it to your system, pro-
gramme it, set it and forget it. The clock will do the rest. There has
never been a clock capable of so much at this price.

CTS000K Timer Kit {inciudes all components, assembly and program-
ming instructions, and an attractive black case} -

£45.00
YOU MUST HAVE BETTER THINGS T0 DO

than getting up 10 switch lights on when it Ths umit has, o course. considerabie
gets dark Qur Lamp Dimmer Kit with g, . practical uses, especilly for the old, infem
INFRA-RED REMOTE CONTROL will enabia \and disabled. It works like 8 conventional
yOu 10 switeh the Bghts on of o, and sat the / } dimmar, anabling you ta switch the lights an
brightness, at & push ol 2 button witheut or of, or to dim to whatever bughtness you
leaving your armchair, water-bed, etc. Not require, by 1ouch or remotaly using the
anty will you save time but it has alsa been hand-hgly  intra-red  vansmitter.  VWhen
estimated that the savings In shoe feathar W assémbled, if fits i7MD 2 pisster dacth box 10
and carpel wear slons would pay for this

unit in approximataly t.3897 years or morell

replace Jour conventonal switch o @immet
with Ao rewviring and wall control up 19 300w
of lighting. TDR30OK Dimmer Kit £14.30,
and MKE Tranamitter Kit £4.20

-

rotary-controlled Dimmer Kit at only £3.50
'(plus V.AT. r0abave pricas).

All kits contsin ali necessary components
and full assembly instrucuors. You only
need 3 soldering iron, cutters &nd @ tew
hours.

ol
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;-)/ Touch Dimmer Kit a1 £7.00 and tha  DICOK

e S

UXBAIDGE ROAD — Epdireg, Morth Circulwr fosd ~——ar

=
£

Harwsll LT Qaragn
BUSES 207, KJ and €1

¥

- TH

Shop now open

avou NOLEOS

We alsa still sell our highly-popular TDI0OK

£169+ VAT. Send SAE for further details o B

Also available is the new 780 ASSEMBLER/MICRO CONTROLLER — MENTA £115

DVM/THERMOMETER KIT

Bazad on tha ICL712G [a low pouer version of the ICL7106 chip) and 2 3% dagit
lguwd crysia! display, Vs kit will [Gem the basis of & digital multimeter lonly & faw
additional res:stors and switches ase required — dolatls supphedh, O+ 8 Sansilive
digital thermometer [ - 50°C 1o + 150°C) reading to C. The basic kit has a
sansinvity of 200mV tor a tull scale roading, aulos polarity indication and an
ultea (6w powet requir=ment = giving a 2 year typleal battery [ife fzom 3 standard 9V
PR3 whan used 8 hours 3 Aay., 7 08vs 8 wetk
£15.50 + VAT

_to be quite complex, requirng many
%diﬂicuh 10 get components and a well

equipped [ab to set them up. If this has
put you off making your own system we
have just the kits far you.
Using infra-red, these KITS range from simple onfoft controllers 1o coded transmitter/
recaivers with 16 on/off outputs or three analogue outputs for conmrolling TV or hi-fi
systems, the kits are easy to build and simple to set up — and they are extremely
varsatile 50 you can use them for controlling anything from garage doors to room lighting
just by adding the required output circuits, i.e. relays, triacs, etc, o
If you can design your own system, we stock a wide range of remote control
components at very competitive prices.
To help you decide, we have compiled 8 booklet on remote control, containing circuits,
hits, data shoets and details of our remote control kits and compongnts.
S0 DON'T conuol yourself — send us 30p and an S.A_E. for your copy TODAY.

THE KEY TO YOUR SECURITY
)
ISINOURLOCK ¢ /1 79

I you have probiems with people tampering with your car.
elecirical and electronic equlpment, or i ¥Ou #re just in a
_habit of forgetting your door keys. we have just tha kit for
you.

Our ELECTRONIC LOCK KIT includes a 10-wsy keyboard ana a special IC which provides 2 750mA
output to drlve a solenoid er relay {not supplied! when four keys are depressed in the correct
sequence. This gives over 5,000 possible cormbinations| The sequence is pre-wired and may be
aacsily changed by means of a small plug and socket. A “SAVE™ function s alto avallable enabling
the open code to be stored (especially useful in a car whan it is left in & garage for servicing as the
open fode need not be disclosed). Size: 7 x & x 3 cms. Powar consumption is 40uA at 5Y. 10 15V,
d.c

Atonly £10.50 + VAT, it willmake a smaller hole in your pocket than s burch of keys!
LOCK 1.C.0

LS7220 with SAVE mamory .. ... .

LS7225 wath [atched and mamentary outputs and 3 ‘amper oulpuy

Electric lack mechanism . . e

24HR. CLOCK/APP. TIMER KIT

Seficnec]em] CHO L) i 200V Plastic Case {Texas}

A,

|

0000,
0O
6161080

oujans Lotigeigoeseifunes Nonis A TIC2060

par day. kit conins: AY51290 IC. AL

05" D duplay. mams supply, 15:{.23328

display drivars, switches, LEDs, tria SN 16ATI

PCBs & full n:wcwu - 25ATIC2630
CT1000K Basic Kit £14.90 6A with trigger Q4006LT

A lsalated 1ab TXALZ268
CT1000KB with white box (56/131 x 71mm} e ——
£17.40 Opto Isolated Triac

Asady Built £22.50 MOC3020 0.6A/400V.

Prices do not include VAT. Add 50p P&P + 15% VAT to total.
Overseas customers add £1.50 (Europe) £4 (elsewhere) for P&P.
ACCESS and BARCLAYCARD welcome.
Send s.a.e. for price list and with all enquiries.
Shop Open: @ a.m. to 5 p.m. (Mon-Fri) 10 a.m. to 4 p.m. (5at.}
{ET1)11 BOSTON ROAD. LONDON, W7 3SJ
TEL: 01-579 9794/2842
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NEWS

JOPHILE

Source time again. Audiophile this month goes back to disc playing
machinery, giving Ron Harris a chance to assess the complete
Mayware pickup system and a new cartridge range from

Audio Technica. .

M ayware are best known for the pickup arm, the Mark

Il (née Formula 4, but renamed under an inter-
national agreement). However, they also market a
small range of cartridges and a step-up transformer, the T-24.
| took a look at Mayware’s low-cost high-output moving
coil some months ago (ETI May ‘81), and found it a worthy pro- . v ot
duct. Shortly afterwards | was tempted by an offer from / . ﬂ ;
Mayware to see what | could glean from a complete pickup of e et ot
theirs — the Mark I1I arm, MC-2V cartridge and T-24 Il
transformer. (Overcoming temptation has never been a strong

point of mine — 1'm a pushover, in fact. One little exercise of
the feminine wiles and logic flees thle empty plains of my mind, s
taking any remaining vestige of willpower with it.)
Thus the Mayware pickup is duly considered herein. As an Mayware Wares
appropriate complement we have two units from a new range The MC-2V is a low output (around 0.25 mV) moving coil

of cartridges from Audio Technica, the AT-3100XE and themore  cartridgewitha conical stylustip — unusual even for these days
upmarket AT-31E. The now superseded AT-30 set a high stan-  of the everchanging shape. Record wear is lower, for a given
dard for its price and | was interested to see what the AT-31E tracking force, with a conical stylus than with an elliptical tip, so
could do in its wake, the recommended 2 gdownforce of the MC-2V should cause no
tremors of uncertainty even in the fainthearted.

The T-24 is matched to the MC-2V, or vice versa.if you
prefer it, such that the two constituteone working unit. The T-24
has briefly raised its head before in Audiophile, competing man-
fully withthe incomparable Ortofon T-30 transformer, and gave
a good account of itself. Matched up to the MC-2V it did
nothing but add to an already favourable impression.

In various forms the Mark 1| has been around hifi em-
poriums for a while now, but it continues to offer excellent
engineering at a good price and deserves more publicity than it
receives. Maybe now that Thorens and Mayware share a
distributor it will rise into the sightof more enthusiasts, receiving
due defence in the process.

Left: The Mayware T-24 Il transformer; at £69 it is good value for
money.

Below: The response curve for the MC-2V pickup.
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Above: The Mayware Mk 1l pickup arm. Note the graduations down the arm, used in conjunction with the rider weight to apply tracking

force. Why not dispense with the lot and graduate the counterweight side of the pivot, thereby reducing the effective mass? The arm gave a
good account of itself with most cartridges, and whilst not as universal as, say, the SME 111, in my opinion it's excellent value for money and
well-engineered.

Arms And The Man

The Mark 11l is a unipivot design, with provision of a damp-
ing well around the bearing. Silicone fluid isemployed to give a
variable facility, primarily to control subsonic resonances.

An earlier headshell, which had been rightly criticised for
its lack of rigidity, has been replaced here with a strong casting
of greatersubstance. Downforce is applied, curicusly, by sliding
a rider-veight along the arm tube toward the pickup. Bias com-
pensation is provided by a falling weight and thread arrange-
ment, retained from earlier models.

The counterweight is eccentrically mounted on the arm
tube, to provide some lateral balance — a necessity for
unipivots, as they lack the stability of designs with ‘twin’ bear-
ings in this plane. If incorrectly set-up they are liable to astrange
rocking mode of oscillation.

The Mark Il is well presented to the new purchaser and
adequate setting-up instructions are provided by the sheet ac-
companying the arm. Alignment and mounting protractors are
also thoughtfully present and installation is very straightfor-
ward. Instructions are clear and concise, if not up to SME stan-
dards. As the arm has no sliding base, adjustments for tracking
error are made by the positioning of the cartridge in the head-
shell itself.

Sound Sense

Before fitting the MC-2V, | put the Mark 111 through its
paces individually, to assess its strengths and weaknesses. Arm
tube resonance is relatively minor, set at about 650 Hz, and
there is a counterweight resonance at around 60 Hz. Pivot fric-
tion is commendably low, at <20 mg in both planes.

Using a reference cartridge of known quality, the Mayware
Il arm was shown to give a good basic performance with good,
wellcontrolled bass and a clean, well-imaged, sound stage. It
had atendency towards a forward or bright presentation but not
unduly so. For the price, an excellent result.

| would comment, though, that even with the low effective
mass of 7.5 g that rider weight is a strange way of adding
downforce. Much better to keep it as far back towards the pivot
as it will go, thus minimising its addition to effective mass, and
applying tracking force by moving the counterweight forward.

Also, with low compliance moving coils, some addition to
headshell mass would be beneficial, as it was to prove with the
MC-2V (compliance = 8 cu). High compliance units give very
good performances, and | tried both the Shure V15 IV and Em-
pire 600 LAC cartridges in the Mark |11 with textbook results.

50

Transforming Levels

The T-24 11 is a well-made little unit with no frills at all, save
the goldplated phono sockets provided for /O purposes.
Finished in matt black, it is small enough to sit unobtrusively in
all but the most miniscule hifi set-up.

On the test bench it gave an exemplary performance, prov-
ing to be flat across 20-20 kHz + 2 dB and with few phase pro-
blems. It will match cartridges of between 340 R impedance,
although it appeared to operate best with those of low im-
pedance characteristics, such as the MC-2V. Hum pick-up is par-
ticularly low and will give no trouble in use, | feel.

All Together Now. . .

And so, at last, to consideration of the pickup system as a
whale. Setting up was simple and the MC-2V reached its best
tracking levels at around 2.1 g. It is by no means an excellent
tracker, but is more than a match for most MC units in this price
class. Listening tests were conducted withthesystem setupona
Thorens TD 1608, feeding KEF 105 i loudspeakers via a Lec-
sonfMonogram amplifier combination.

The overall impression was one of a well-balanced sound,
but one which was not controlled tightly enough, and was a lit-
tle bright overall, with a slight mid-range hardness. Adding a
back-plate between the MC-2V and headshell to increase the
mass damping effect greatly ‘tightened-up’ the presentation
and gave improved detail all around. The brightness persisted,
however, as the only blot on an otherwise impressive perfor-
mance.

Going through the components, one by one, and fitting
them into other systems (as with the arm) showed that, when
mounted in an SME series 11| the MC-2V is a fine cartridge with
excellent bass and midrange, good treble register — but a
slightly forward presentation.

Put simply then, both the arm and cartridge are excellent
value for money and will perform better than their respective
price tags would promise.

Match Of The Day

As a general recommendation, the MC-2V ‘will match any
of the higher mass rigid arms perfectly, and is usable in the more
versatile low-mass designs, epitomised by the SME 111, with the
addition of headshell weight. Take care with loudspeaker mat-
ching to obtain the best from this high-quality unit, however.

The Mark |11 arm is ideal for all high-compliance cartridges
as it stands, and has the flexibility to support the lower com-
pliance moving-coil designs perfectly adequately. It does have
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- - " Audio-Technica's new duo of mobile coils. On the left the up-market
AT-31E and on the right the budget AT-3100XE. Both proved to be interesting designs.

Taperad Cantlever  Coils Svspension Wire this slight tendency towards brightness, though this is not
serious and should not deter an intending purchaser, merely
engender the requisite care over matching.

The T-24 |1 transformer can be unreservedly endorsed as
providing value for money and a good all+ound performance,
distinguished by faultless bass response and outstanding tran-
sient performance. At £69 including RRP it can be said to be

value for money, too.

Rwght Channel  Lett Chennel  Stylus

Above: The alignment of the motor system of the new AT cartridges.
The whole system is replaced with the stylus.

Technical Audio

Audio Technica have produced a new line in moving coils
recently, and the AT-3100XE is a fine example of a budget unit
{at under £30) with user replaceable stylus. (Surely one day all
cartridges will be made this way?)

The AT-31E is an up-market elliptical unit, designed for the
more demanding — and pecunious — enthusiast. Both are low
output types, and will need step-up devices. Since the Mayware
T-24 1|l was to hand, | used this to assess the Audio Technica
units. Seemed sensible; besides which, AT hadn’t sent me one of
their AT 650 transformers, so serve "em right if | don’t use it!

AT make great play of their ingenious operating system;
employed in this new range, in which the channel coils are
wound onto separate formers and mounted in a V configura-
tion, similar to that found in record cutting equipment.

TEST RESULTS

Audio Technica AT-31E

Changing the stylus on the AT-31E means pulling half the body off!

Below: A ‘potted-down’ version of the test results for this month’s three
cartridges. As you can see, there is little to choose, on paper, between
the MC-2V and the AT-31E. Personally | preferred the AT-31E for its
better midrange. An opinion only, and you should listen to both for
yourself, if in that field you search for perfection’s touch.

Audio Technica AT-3100XE

Mayware MC-2V

Frequency response (see graphs): 2020 kHz + 2 dB 2020 kHz = 2dB 2020 kHz + 35dB
Output voltage (at 5 cms ~ ) 02mV 04 mV 04 mV

Channel separation (at 1 kHz) 23dB 32dB 29 dB

Channel balance: within 1 dB within 1 dB within 1.5 dB
Tracking force (optimum). 21¢g 16¢g 18¢

Vertical tracking angle: 20° 20° 20°

Weight: 69g S5g 43g

Typical price: £56 (or less) £29 (or less)
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Claimed benefits are improved separation, better imaging
and improved tracking due to reduced weight. Compliance is
fairly high for moving coils and this allows a wider choice of
arms than is usual. High energy (per weight) samarium-cobalt
magnets are used and a spring-terminal set-up allows for user-
replaceable styli.

This in itself is achieved in a novel and advantageous man-
ner, where the generator elements are left undistributed — they
are simply exchanged wholesale. Normally the stylus is
changed, leaving one half of the motor, either coils or magnets,
intact. Not so here, and the difference should make for more
repeatable results and higher quality control standards.

Book Covers And Judges

If appearances dictated height of fidelity, these units
would be well up onthe scale. The AT-31E is a striking blue and
silver and the 3100 a very prominent black/whitefsilver. Both ar-
rive neatly packaged on a perspex headshell, with good instruc-
tion manuals and the usual hardware (nuts, bolts, cleaning
brash and so on). )

The AT-30, predecessor to the AT-31E, had some problems
with response in the early days which were ironed out in later
samples. The AT-31E has no such troubles! As the graph shows
the trace is ruler-straight except for a very slight bass rise.

Removing the cartridge from the superb packaging proved
entertaining, to put it mildly. To get the unit off that nice shining
headshell, you've got to pull the stylus assembly off first, else the
mounting screw won’t come out. Damn sneaky if you ask me,
and should be explained clearly ON THE BOX somewhere. Bet-
ter yet, be sensible, AT, and set it up soyoudon’tneed tobe able
to solve Rubik’s Cube in six seconds flat to play records. Silly
people.

Once enthroned in a real headshell, however, the AT-31E
made me inclined to forgive AT for the packaging. The imaging
is excellent and the channel separation the best I've heard from
amovingcoil. Foronce, the publicity blurb is true! Tracking was
above average, but not yet in the V15 IV class.

The sound quality was such that it reminded me of the Cor-
al MC81 — ‘only more refined! | set up a Coral for comparison
and the analogy proved a good one. The AT-31E has all the Cor-
al’s strengths, in terms of midrange detail and clarity, but none
of the vices, ie slight roughness and bass extension worries.

As | was extremely fond of the MC81 (and still am, come to
that) | couldn’t be less than enamoured with the AT-31E. Itis a
fine unit and will be serious competition for the myriad other
cartridges in the price bracket. Give it a listen.

Above: Safely mated with an SME headshell, the AT-31E prepares to
make light of tracking and imaging problems. It matched the arm well
and did itself proud in both test and living room.

AT-3100XE

This too is a low-output design, although a higher output
version — the AT-3200XE — is available. A step-up is thus re-
quired which will, to some extent, negate the advantage of low
cost. Wemanaged to try out the 3100 in a few decks costing bet-
ween £70 and £150 and in the inevitable SME Series ! lateron,
Time had gotten very short by now, but sufficient listening
hours were clocked to facilitate sensible comment.

This unit too is characterised by attention to detail,
especially in the mid+ange. It handles complex material well,
although with some roughness, be it said, in the lower registers.
There is a slight rise in the hf end which is not serious, but could
accentuate surface noise if the cartridge is not set up PRECISE-
LY.

One should judge against price and competitors, and on
that score the AT-3100XE comes out very well. For £30 you
would be hard pressed to buy a better sound anywhere,

Man Of Letters

Dear Mr. Harris, )
Thank you for producing such a great magazine which | read
regularly and with pleasure. Your recent review of the
Monogram Amplifier prompts me to tilt at windmills and ask
some questions. | refer to the current obsession of
manufacturers for more and more watts of output! 400 watts is

' Bruel & Kj®r
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Above: Resbonse traces for the AT-31E and the AT-3100XE. The h.f. rise on the later is almost certainly due to an impedance matching problem
with my test rig. It was one of those days when the gremlins ruled OK and there was nought to be done! Still, it was a repeatable result so. . .
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powerful stuff, useful perhaps for discos and Hyde Park
go;ner, but hardly conducive to neighbourliness in domestic
i

It is recognised that Class A amps are superior in range
and tonal qualities to the AB, but all that heat and metalwork,
as well as PSUs needing gun-carriages tc move the Jot around.
Is it worth it all when we consider the notorious inefficiency of
the standard design loudspeaker. You rarely get out of a
speaker what you put into it.

My own set-up is very modest; a pair of mongrel speakers
which satisfy me if no-one else. They have a power rating of 15
watts apiece. The amplifier is also a hybrid — Capricorn
preamp construted from your friendly rival, HE (sorry about
that), and two ILP power amps, rated output 15 watts each. |
did not build the HE power arnps as | did not have £125 and
could not think of a reason for needing 300 watts. | doubt !
am using more than 20% of my output power in domestic
use. The signal source is either radio or stereo tape deck.
Which brings me to my questions.

Is the advantage of these larger output amps to be found
in their class A quality rather than lots and lots of watts?

With my present speakers would it even be feasible to use
power amps with such large outputs?

Thank you for reading this and please could you
enlighten me. If the improvement in tonal quality were to be
considerable, then | will go for Class A, hot though it may be,
but at a more modest price.

Fr. K. Callaghan, Clapham, Lor;don.

Oh ye of little faith! Watts the point of me extolling the virtues of good
PSUs, high powers and increased dynamlc range if you're gonna ignore
me totally’ 1 give up. | despair. | resign from the human race (assuming
I was ever in it).

High power amps are not a luxury, they are a necessity if you are
to employ anythmg like the same range in your music as you would
experience in the concert hall. Most domastic users probably run their
systems under 1 W most of the time, but once a crescendo trots down
the wires, or someone hits a bass drum, something like 100 W is needed
to maintain the same fidelity levels on the signal.

If your amp is underpowered, the attempt to reach such heights
simply boots the output into clipping — which sounds rough and harsh
compared to that which has gone before. Even with your modest
speakers, higher power would make itself audibly apparent, with a
sense of ease and clarity. Start saving the pennies!

Dear Sir,

Having read your column on and off for some time now |
have come to the conclusion, reluctantly, that you are biased
against Linn products for some reason of your own. Answer
me straight, is this true? If not, why don't you review one of
their new arms, for example?

D. G. Chesterton, Tovil, Kent.

No it is not true. | consider the LP12 greatly overpriced for the
performance it offers and refuse to concede that a Linn source is the
only viable one. The Linn has its own sound, which is pleasant enough,
but hardly totally uncoloured. Straight enough?

(P.S. I'd be only too happy to review the Basik {or any other product of
theirs...) should Linn feel able to loan me one!)

Stop Press

tf you like the idea of owning a pair of Volt V3 speakers(see
October ‘81 ETI), but don't like the idea of chopping up the
chipboard, then take heart. Wilmslow Audio are now offering a
complete precut woodwork kit for this project. This news
arrived so late we don’t know the price yet, so for more
information get in touch with Wilmslow, Cheshire (telephone
0625 529599). ETI

World's most versatile alarm
chronograph wateh CASIO AX-210
ANALOGUE display of lime plus= altemative displays

& Digilaitime display, 12 or 24 haur system
o Digital dote, month and year. plus day fia
® Full month calendar display, cutrent montl
® Fult month calendar display. next month.
Auto calendar pre-programmed ta the year 2629,

Dual ime modes

® ANALOGUE display of local fime, plus digital second time
zone, 12 or 24 hout systemn.

Alam mode

® ANALOGUE fime with “Alarm Set”’ d gital time, 24 hour
systern. AM:PM and “alarm on” indicators. Buzzer tor 20
seconds, of seiect “Dixieland”. "Green Sleeves” or "My Darling

sl A ONI.Y Variety of models aiso
7.90 available from only £6.95

 functions,
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—over 60 useful

DISCO

IN-CAR
CB

BSR P 182 TURNTABLE CHASSIS
©'8 Arm, snanle plcy ideal for either
discoorHi-Fiuse "3 Speed " Fulty
automatic ~ Guaranteed by Hy-Tek for
oneyear " Comes complete witha

high quality stereo ceramic cartridge.
“HY-TEK knock down price £22.90 p&p £2.00

A suitable power supply is available for just £16.90.

Using Toleroid Transformers p&p each £1.00. Together £1.50

* UD 130 MICROPHONE 600/50K Dual PA-Disco mic.

Hi-Tek price £7.75 {p&tp 60p)

* PIEZO HORNS {100 watts, no crossover required). Used through-
out the Disco and Hi-Fi industries. ONLY £4.40 linc p&p)

* GOODMANS 12HPA 12" 90 watts {8 ohms loudspeaker chassis:

DIGITAL ECHO CHAMBER

delay 3ystem ‘or maanienance Lar use
features JUST £67.90. PGP 11 25 Also availabie

26 viilts AC.
HY Y‘EK CAN OFFER THIS ITEM FOR JUST £55 90 P&P (2.00
A multi purpose mixer-cmp, delvers 150 walls Inta dahms, fully open and short
circuit prool. There are 4 i/ p channels with mic/line selection on each The pre amp

hes tacilities for connecting an eche unit also lectured are BASS ard TREBLE
controls o siave socket ond a master volume.

HY-TEK SPECLAL OFFER PRICE ONLY £79.90 p&p £2 50 el
Siave version available £69.90 p&p £200 oiAGE OF T
1AKE v poUCY.
HY-TEK piict

tide controls. And many other features.

One ) the rroxt advanced on the market Analogus #cho chamoer with BBD
Fully wiectrame and many other nay,

ENDLESS TAPE £CMO CHAMBER Wualty urvl wih sadiess Disy tase
rartinge  S1ationary oy heads nsute Good repioduction and wcha vanance
t Mrrdved by hangyg lape sperd  nput mp- 50K B00 phms  Powrr source.

HY-TEK PA 150

5 channel stereo disco mixer with 7 band graphic equaliser built
in, l.e.d. display, headphone monitor, cross fade and mic, over-

Hy-Tek knockdown price £98.67 p&p £2.00

all purpose quality speaker. £23.90 {p&p £2.50)

THE BANDRIDGE F.E.5 STEREC EQUALISER
This amazing F.E 5 s:eroo equaliser 1S unbestable value for money. -5
bane fraquancy conteols, twin V.. maters, maonitor and by-pass conisls
and fitted nlo 8 slendur Black tase wilh handted finished in Cheome.

Hv Tek is virrualiy giving away this fantastic piece of eguipmont

Bt just £44.90110

Wedare vou to iook around and find out Ic: yourse!f  you

canng) buy an equalsee of this quaiity a1 thay price! pEp £2.00

SHARP RT 10 STEREO CASSETTE DECK
LED. VU. meters. Dolby system, metal and

chrome tacilities, and a soff eject system plus
sound quality you would expect from the Sharp |

company. ——-‘-'.:g-“—-- - T— —
HY-TEK SPECIAL 11| o & === | |
OFFER £47.90 || ENS L {
P&pP£200 - 00

o]

FOR MAIL ORDER
48 Dolston Lane. Londan E
Te! 01.249 48111

Qpen 10 6pm Mon I
930530500

ETI DECEMBER 1981

“For mail order just add postage & packing {all prices include VAT) and send Polcheque made
payabie to Hy-Tek Electromcs or phone statlng Access/BarcIaycard number {Dalston address) e

THE MUSIC MAKERS

-26 lown Squure

Fath. Kent Tel Firh 39402,
Orer 10530 Mo Fr - 33 500 5o
101 0 s



CAULIT

BODY

CHECK]

Don’t go out and buy a second-hand car
without building this handy little gadget. It'll
point out any problems under the paintwork.
Design by Rory Holmes. Development by

Tony Alston.

help the selective second-hand car

buyer detect the amount of body-
filler used under welldisguised repair
jobs. The unit gives a two-state
indication of metal or plastic, (OK’ or
‘BAD' respectively).

Our metal detector uses a
capacitive sensing principle, which will
detect the presence of any conductive
object. Because of this the circuitry is
much simpler and more reliable than
metal detectors working on an
inductive principle. It is also more
suitable in this type of application
where large areas of metal must be
checked.

In use the device is switched on
and lightly run over the car panels; if it
runs over an area of body-filler the
‘BAD' light will come on, otherwise it
should read ‘OK’.

Construction

The case is the most important
part of this project as it is also part of

The purpose of this project is to

the electronic sensing circuit. Take a
careful look at the photographs of the
finished project and you can clearly
see the sensor area at the bottom rear
of the case. First cut a rectangular hole
(30 x 35 mm) about 8 mm from the
bottom edge of the case and 14 mm
from either side — make sure to clean
off any burrs from the hole. A piece of
single sided copper clad board (24 x 30
mm) is used for the sensor plate — this
is centrally glued (copper side out) to a
piece of plain paxolin or similar
material (35 x 45 mm). This assembly is
then glued to the case from the inside,
so that the copper clad board will then
be flush with case surface.

A small hole is drilled through to
the copper side of the sensor plate and
a short length of insulated wire, long
enough to reach the main PCB, is
soldered to the copper surface of the
sensor plate. ‘

The components can now be
assembled and soldered to the main
PCB as shown on the overlay diagram,

CONNECTING WIRE — SOLDERED
TO FACE SIDE OF PCB

RECTANGULAR HOLE IN
CASE 30 x 38mm

SOLDER

SINGLE SIDED PCB
{COPPER SIDE OUT}
GLUED TOPLAIN

copPER |l
! PCB/PAXOLIN

SIDE
“~———DIECAST CASE SECTION

PAXOLIN OR BARE PCB
GLUED TO CASE

perdal B
MATILATLLLALTIRS | e
-

Fig. 1 This cutaway diagram shows the
constructional details for the sensor plate.

54
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————
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making sure to correctly orientate
D1,D2, IC1 and IC2 and the LEDs.
Make sure to fit the link adjacent to
IC1.

A short length of insulated wire is
connected from the PCB to a solder tag
fixed to the case — make sure this is a
good connection as it forms part of the
detecting circuit. The connecting lead
from the sensor plate is soldered to the
main PCB as indicated. A further
insLiated lead is taken from this same
point on the PCB and held against the
side of the case by a piece of insulating
tape to form a capacitive trimming
circuit (see photograph and refer to the
setting up procedure). The LEDs are

.
With the protective felt peeled back to reveal @ o o
the sensor, you can see how the fixing screws e ’ v
shouid be countersunk so they lie flush. In the internal £ °

shot {right), note how the trimming wire is taped to one side of the case.

ETI DECEMBER 1981




PROJECT

directly mounted on the PCB and side down, onto a non-conductive HOW IT WORKS _—
appropriate holes are drilled in the object. With the lid off, PR2 can now O etrter et TE2a and T o
front case panel to allow these to pass be adjusted until the switching high frequency eecillator of about 150 kHz2.
through. _ d _threshold is found. When the ‘OK’ LED This signat is connected directly to the case,
! Finally, a piece of felt cut to size is is on, back off preset PR2 until it just which in turn is capacitively coupled via the
then glued to the rear of the case, extinguishes and the 'BAD’ LED comes Se‘FtSO’bg’s ‘J‘e h'gn';"l'g':e‘%;'.‘ce dite‘l’tm‘.c";
covering the sensor plate; this prevents  on (indicating no metal). The unit can ccreening the IO prvents ths usevs hasd
the case from scratching the car body- .  now be placed against a metal surface from affecting thé capacitance between the

work and upsetting your friendly and the ‘“OK’ LED should re-light. detector input and the 0 V ground rail., ~
second-hand car dealer! o The trimming-wire capacitively D1, D2, C1, and PR1 rectify the signal
ek alltsstee of HE voltage irol:n.the' sensor and pass this volt.age.to the
. 'Cotuqth detect gff S e g8 positive input of the op-amp, which is con-
o INto the detector, efiectively aitering figured as a simple comparator, PR1 is used to
Setti ng U p the switching threshold. Its effect can set the input impedance and hence the sen-
Setting up the circuit is be varied by trimming the length. By n &f "“l‘-‘ Sermor li':zns‘:g;he"é:'tf:'"gt
straightforward; PR1 controls the experimenting with this if necessary, Pl o T I TS W e RIS
detecti]'fg SenSitiV‘lty and PR2 the : together with PR1 and PRZ, d Suitab|e capacitance is increased, due'to a conductive
metal/plastic switching threshold. switching action can easily be found. object lying across the case and sensor, the
When altering the presets bear in mind Note that the human body is a :'gth 't’eq“e.ﬁc.y signal strength N s thﬁ
that replacing the case lid will slightly fairly good conductor — you can prove pfng"o"f’(:e' c;';f;‘;‘:i‘zb:ﬂggfe o thraa
foset the adjustments, so replace the this by holding your hand against the and switching the output from pin 6, fully

lid after.each adjustment to check the sensor, when the ‘OK’ LED should positive. :
effect. come on. This resulted in one member ith lgfc,d a'el °.°““e°“§?i;““fsc';'g‘;"k"igfgh‘.’;
Start with maximum sensitivity, ie of staff wandering round the office, harens ::':ﬂeys"’:ﬁcﬂ?:g ekl g s
set PR1 to its full resistance [anti- checking out the female em ployees the comparator and further provides suitable
clockwise). Then place the case, sensor and reassuring them that all was well! drive signals for the two LEDs. These drive
signals are buffered and currentlimited by
1C2e,f which powler lht:j LEDs. Whﬁn tt;:ce(al is
detected LED2 is lit and LED1 is off; the con-
B UYLINES verse is true if metal is absent.

All ICs and other components for this project
are readily available. Most mail-order who
advertise within these pages, eg Bi-Pak, will be
able to supply all that is necessary. The PCB is
available from our PCB Service as advertised

on page 94,
\H:, 22
swi
A%
g2 a2
i \_\ 7 R3 W +
i 8 vy 1C2: il
1 4
B e . g 5| 8 )
- l;/] fl PP3)
(3] =g
an?
B1 NOTE:
PR1 161 1§ CAZ140
amM7 Ic2 1s aAngsEsm”w - =
D1 &
L2018 2 ARE Bmem RED LEOS L‘E‘;“ :;uz
Fig. 2 Circuit diagram. PARTS LIST j
: Resistors (all 4W, 5%)
r R1 22k
TO SENSOR TO CASE :g sll;lzlk
R4 am2
Ea o
2 e a=ANODE Potentiometers >
*R1 k = CATHODE PR1 4M7 miniature horizontal .
——:— preset
WIRE TAPED . PR2 47k miniature horizontal
TO CASE ! preset :
(SEE TEXT} ’
¥ Capacitors
£ c1 4n7 disc ceramic
i Cc2 470p polystyrene
Semiconductors
4 Ic1 CA3140
- Ic2 40698
D12 1N4148
LED1,2 5 mm red LEDs
+9V Miscellaneous
LED1 Swi miniature rocker switch
Battery and clip (PP3); diecast case,
approximate size 114 x 64 x 30 mm (RS 505-939
or similar — see Buylines).
Fig- 3 Component overlay of the ETl Bodywork Checker.
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EXGITING OFFERS!

ULTRASONIC
DIGITAL VOLTMETER HODULE A%

ePositive and negative voltages with an FSD MODULE
of 999mV which is easily extended.

| o Requires only single supply 7 - 12V. Fu"y bu "t

y Range adjustable
m} ge agj

from 5’ - 25’

A really

affective fully built

madule which contains
both ultrasonic transmitter
and receiver, together with the

.IHigh overall accuracy +01%+1 digit. ' " o . o necessary cireuitry far providing the
€Larga bright 0.43 {11mm) LED displays. s g appropriate delays and faise alarm supp:
eSupplied with - full data and applications - X . ression. Using this module with a sultable
information, a o < 12V power supply and relay unit such as that
. shown, a really effective though inexpensive intruder
glarm may be constructed, The module_ which 15 supp-
i : lied with a comprehensive data sheet, is easily mounted in
Using this fully built and calibrated module as a basis now means that you can ~ 57 @ wide range of enclosures. A ready drilled case, together with
casily buikd & wide range of accurate equipment such as multimeters, thermomaeters, all the necessary hardware, is available below.
battery indicators, etc. erc, 8t 8 fraction of the cost of ready-made equipment, Full
details are supplied with each module showing how to easily extend the voltage range Power supply & REIﬂy unlt
and measure current, resistance and temperature, Fully guaranteed, the unit hasbeen £3. a5
supplied to electricity authorities, Government departments, universities, the P.O. ’VAT
and many companies. Incorporating & stabilised 12V supply and a
s.p.c.0. relay with 3A contacts, this unit

Temperature Measurement £2 16%var is designed to operate in comjunction with

the above ultrasonic unit. Fully built and

An easily constructed kit using an 1.C, prabe providing 2 linear output of 10mv/oC tested, its compact size Tak'.” tipiceatpfoy
over- the temperature range from =10°C w0 +100°C. The unit is ideal for use in eonstructing the smallest of units.
conjunction with the above DVM module providing an accurate digital thermometer Hardware K|t £3. 985 ,vat
itable fo [ t apolications.

= .ab Eeoiops idelian guloabrlicat ons A suitable ready drilled case together with
- the various mounting pillars, nuts and baolts,
and including a mains swiich and 2mm
POWEI' supply £4 95 VAT sockets designed te house the ultrasonic
* alarm module, together with its associated
This tully built mains power supply provides rwo stabilised isolated ocutputs of 9V , ] power supnly, Tt?igs hardw.zre kit provides an
providing current levels of up to 250mA each. The unit is ideally suited for power- 2 ideal solutian for assembling the economical
ing the DVM and the Temperature Measurement module. slarm system, Size 153mm x 120mm x 45mm

In addition to the above a wide range of competitively priced electronic B Risconp LiMiTED

components is stocked. Please telephone your specific requirements.
Dept. E.T 4. 3.

®V A.T. must be added on all items.  @Shop hours 9 - 5.30 {Weds. 9 - 1} 21 Duke Street
e ex-stock delivery on all items. @ Units on demonstration, callers welcome. Princes Risborc;ugh Bucks
@ Post and packing charge 50p per order. @ S.A_E. with all enquiries please. Tal: Princes Risborough {084 44) 6326

f

N
B oeeee s i J -»n
GO0 L) G e 0 & D | =
QAULPULUBLeoDOoOESD | = |
PIFIITIRERLDS [CERE 1321
JIIPUOTEoBLSER _oniole dia
IIVUIONEeSsDDo %lfnrpw!‘r!_!n_
20 digit scrolling display. Up to 32 - = &
1680 programme steps and 226 an i=-:
“memories aagac
FX702P £115.95 1x-8600 10 digit (8 +2) liquid FX 3600P 10 digit {10+2) 38 FX-602P 10 digit {10 -2}
FA 2 interface £19.95 cLvetal d|spéaty. 20 ch;"‘if‘c, step programmable calculator !progéammatzle_with a'aha‘“usTg’iC
X unctions. Standard deviation. 2 ol s - iquid crystal display. t
FP 10 printer SOON Fractlons. True algebraic logic. with I'q‘j"d CrVSlaI_ dlsplav._ . usogramme stel;g ?r’ld 8p8 rgamory
FX 550 £18.95 Regression analysis. 44 scientific registers. 33 parentheses nestable
functions. 7 memories, 18 sets up 10 11 jevels. Up 10 8
of parentheses. True algebraic SR i WIS Fe
logic. & functions. FX-602P £71.95
TEXAS T151-11 32 step FX 601P £61.95
£29 FX 3600P £21.95 FA 1 interface £19.95
i TEXAS TI 57 50 Step/ 150
: keystrokes £26.95 EL 5101
= < TEXAS T} 58 480 steps or E seatme 4, 1RON e
60 memaories £67.96 ‘ : =
z TEXAS T} B8C as 58 with misseilLT B O B @I @ e
E constant memory £68.95 M fapoon i i
o S G TEXAS T159 960 steps or e MmO BB O3 = ]
i e B 100 memories £121.95 il @ DM ®ma I
5 - TEXAS PC1OOC prmter for
58/58C/59 £148.95 SHARP PC 1211 computer £91.95
TI58 SHARP EL 5101 16 digit £41.95 SHARP CE 121 interface £15.95
| SHARP EL 5100 24 digit £51.95 SHARP CE 122 printer £71_§;.
CASIO FX 502P last few at £49.96, CASIO FX 100 £15.95, CASIO FX 330 £15.95, CASIO FX 8100 £23.95, CASIO FX 68 £18.95
CALCULATOR SALES &
0 R D E R WRITE OR PHONE FOR DETAILS ' SERVICE (C.8.8.)
ALL PRICES INCLUDE VAT AND P&P, SEND CASH, POSTAL ORDERS, OR YOUR FREEPOST (no stamp
CHEQUE PAYABLE TO C.5.5. — OR HAVE ANY GOODS UP TO £280 SENT C.0.D. for required} REDDITCH
D ETA' LS extra £1.80. ACCESS ON ORDERS OVER £30 ONLY. SAE WITH ENQUIRIES PLEASE WORCS. B398 0BR
All goods new, boxed with full guarantes. talephone {0627} 43169 J
o ———

B ET1 DECEMBER 1981

...



RETAIL SALES
& DEMONSTRATIONS

COMPUTER KIT

DIVISION

TANGERINE

LONDON & HOME COUNTIES STOCKISTS

COMPUTER /ALippg

SYSTEMS [ p2%0es Faig
rFBEE’

404 EDGWARE RD. LONDON, W2 1ED TEL:01-4026822

TANGERINE+ TANGERINE - TANGERINE TANGERINE - TANGERINE

MIGROTAN 65

Micratan 65 is the most advanced,
powerful, expandable micro-
computer available - it

also happens 1o be the

most cost eHectivel

Electiunic Taday |

International held a
mammath suivey of kits
The result Micicran 65
WINS COMPUTER CtASS!

MICROTAN 55 CONTENTS
High quahty. plated thiu hole printed tarcuit board. solder resist and sk
screened componeni identibicanon 6502 microprocessor. 1K monitor
TANBUG Now vath 'V Bug 1K RAM for user progranime. stack and
display memory. VOU zlphanumernie displzy of 16 rows by 32 characters
MICROT Ak 65 system file binder 136 page. bound. users hardvare/
software manual with consiructional details and sample programmes,
Logic and discrete components to fully expand MICROT AN 65

The MICAQTAN 65 krt has won widzspread acclasm lor 1ts superb
mesentatrgn We pay atiention tg delail’

ki rorm £69.00 +£19 35 vA T, 10t £79.35.
MICROTAN 65 assembled and 1ested

Specification 2¢ ahave bt assembled and fully bench rested by ourselves,

£79.00+1185VAT 1onal £9085 _
mwﬁmmtsmmﬂwﬁm

MIGRON

COMPUTER

FULLY
BUILT,
TESTED,
and housed
SYSTEM RACK
MICRON

£395

ne VAT P&P
INCL
6502 based micrgcomputer VDU alphs numeric display Powerful

Four 16 8l caunter imers Cassetie interface Data bus bulfenng
Mempry mappung contal. 71 key ASCII Keybaard, including numenc
keypad Includes power supply. Alsa inciudes the Birst “10K MICRO.
SOFT BASIC* availzhle in the LK All 1he usual BASIC commands.

TANEX £43.00 i

CONTENTS +VAT (645 1003l F49 45

High quality plated thru hote ponted citcunt board. soldes resist and s
screened companent identdication | C sockets for maximum expansion.
64 Way DIN edge connector 1K AAM, cassette interlace. 16 paratle!
/0 hnes, aTT.L seial 170 poet. two 16 bat counter nmers, data bus
tutlering memory mapping, fogic and discrete :ompnnem; lof
maxmum expansion TANEX users manual
TANEX [Minmum configurahan) Assemhied
£53.00 +vAT £795 1013l £60 95

monitar TANBUG. BK RAM 37 parallel 1/ 0 dires. 2 TTL seriat 170 hines.

FULL MANUALS:
MICROTAN- TANEX-BASIC—X BUG

Available now tanram - 40K Bytas on
one board Single board of bulk memory
oiferng’ 7K Static RAM (21141, and 32K
Dynamic RAM {41 16). Onboard refeesh is

MICROTAN 65 OPTIONS

LOWER CASE PACK MIN] MOTHER BOARD
Two integrated crcuns vhich connect  Used 10 connect Microtan fo Tanex

o locznens on MICROT AM f ’
alfewing §28 displayable eharacters guit £18.00 - var

£9.48 + 142, 1021 £10.90

GRAPHICS PACK

Five integrated cwreuits which connact img locatians on MICROTAN
alowing the display of chunky graphics 164 x 64 pixels] Yihat are
chunky araphics? Well, imagine a picce of graph paper with 64 squares
vertically and 64 squares honzontally. a torsl of 4096 Each Square can
be made bratk onvdule

£6.92 +v a7 98p 01l 1750

20 WAY KEYPAO

Inexpansive means of getting up and running Uses ‘Sthoelier key-
switthes. and cannects tg MICROTA N through a 16 pin 0 Lpluoon
ribbon cable Blati anodised escutcheon, with TANGERINE Tegends
fiushes off what mus? be the hest value lor money keypad avadlable
Availatle assembied-and tested

£10.00 +var r150, 10 £11 50

“Space Invaders game {for use with keypad onfy)
£1522 +VAT £228to1al £17.50.

totally tr 10 CPU operation and s
unattected by normdl DMA's TANRAM fully
expands the available address space of the
8502 micropracessor AYCROTAN. TANEX and TANRAM 1ogether
provide 16K RAM, $8K RAM, and 1K 1/0 - that's a lot ol memary
and a lot ol 1701 Buih anc tesied TANRAM ASSEMBLED

40K AAM CARD with 16K OYNAMIC RAM £76 -VAT
CONTENTS. High quality plated thry hale printed eircuit hoard, salder
resist and suk scregned component identificaticn Full camptement al
1L sockets for mazimum axpansion 64 way 0 IN edge connectar
1K FAM [2114) Data bus buffesing. TANFAM usere manual

EXTRA RAM:

1K STATIC (21141 £2.95 each. 16K DYNAMIC {4116} £1.50 each

TANEX EXPANSION
Expanded, TANEX affers. 7K RAM,
locations tor 4K EPROM (2716).
tocations tor 10X axtended
HAICROSOFT BASIC 32 paaliel1/0
lines. bwo TTL senat 170 ports, 3
thwd serial I/ 0 port with
RS232/20mA lgop. tull modem
contro! and 16 programmable bavd i~
rates. four 16 bit counler imers.
casselte mierace. data bus
bulferng and memety magping

EXPANOED TANEX KIT {Excludes ROM, XBUG 2nd BASICH
£89.70 +v.AT1 £1246 0121 £10308

EXPANOED TANEX ASSEMBLEQ

£99.70 +v AT 11495, o0l {11456,

OPTIONS TO FULLY EXPANOEQ TANEX

10K Extended MICRCSOFT BASIC (n EPROM (with manuall
£49.00 +V AT £7 35, 1012l £56.35

EvtraRAM 1Ki2x2114) 1520 + VAT 78p 101al £5 98
SERIAL W0 KIT £17.25 INCL ’

6522 VIA [BOO+VAT £120 towad £9 20

XRUG  Fi138 4+ VAT X I 93
oli\leTﬂ.Zﬂ‘}ﬂCLA £260. tatal £19.9%

AS YOU CAN SEE THE PRICES OF OUR EXPANSION
COMPONENTS ARE VERY, VERY COMPETITIVE!

MEMORIES expanc Youn SYSTEM wiTH OUR TANGERINE
Discounts 10% for 4, 15% for 8 20% for 16 APPROVEO CHIPS,
2102 1Kx 1 Static RAM - 800" 1446402 UART  £4.50

2708 {350 2114 1K x 4 Stang RAM [2.95
M6 650

MK 41 RA|

g o 16K Dinamie RAM )40 1 8 Static RAM £750

AY inciuding VAT

TANGERINE DISC SYSTEM

280 CONTROLLER CARD £150.00 + var
DOUBLE StDED DOUBLE DENSITY ORIVE

£215.00 +vat
CP/M DISK OPERATING SYSTEM
AVAILABLE JANURRY £80 + vaT

S

DECB!

MONITORS (PROFESSIONAL)
RECONOITIONED AND NEW - FROM £35.00 10 £129.95

POWER SUPPLIES

MPS 1- Ingut 120 or 240V AC Delgut § Volis o1 3 Amps Regulated.
MPS 1 will pawes hoth MIGROT AN and TANEX fulty expanded Built on
the same suze ohimed circuit board as MICRDTAN eic. Available a5 a
fuily huilt and 1ested umt

£23.00=v:r £345. 1000 126 ¢5

XMPSZ <5V 64, 112V, -5 ard - 12V switch mode system PSU

£69.13 +var

CENTRONICS iceatfor Tangl-e rine
PRINTERS

SHEIKOSHA £199 4 vay
Mode! 730 £350 +vat
Mool 737 £395 +vat.

MINI-SYSTEM RACK

We have produced a dum system sack whech accepls MICROTAN BS,
TANEX #nd our min-molher board 11 has an integral pawer supply, just
plug it 1o the mams and away yau go! Fimshed in TANGERINE/BLACK,
1t gives your system the prolessionat hinish Frant panel access for 170
tahles AVAILABLE AS AN ASSEMBLED UNIT,

£56.35 ina

71 KEY ASCIl KEYBOARD £56.34+vAr
ND EXTRAS NEEDED

Uses gold crasspoint keys Includes numeric keypad and ribbon ceble.
Availzble as fully assembled and 1ested.
SUPER METAL CABINET IN YANGERINE/ BLACK

£20.00 +v.at £3.00. 10tsl £23.00.

NEW MICROTANTEL
POST OFFICE APPROVED
PRESTEL - VIEWDATA

@ RULL COLDURGRAPHICS @ CAN STORE PRESTEL £170

FULL SYSTEM RACK

For the man that has everything! 19 inch wide

system rack which acceprs' MICROTAN 65 TANEX, TANRAM. SEVEN
FURTHER EXPANSION ROARDS, TANDOS and THE SYSTEM POWER

SUPPLY. Available in many fotmars e g Indwidual from panels. tull

wigth hinged front panel, hack panel with er withgut connectors

£49.00 +vaT £735 o1 £56 35

@ CANBE USED AS AN EDNTING TERMINAL +VAT
©® CAN BE INTERFACED WITH PET, APPLE wic

Justcannect 16 the aenial socke! of any tolout or black and white
domeslic T.V. recerver ang 10 your Pos) Office installed jack sacker and
you are inte the exciting world of PRESTEL Via simple push burian use
you are able to view 170,008 pages ol vp ta the minule inlarmiation on
many sefvices. ofder goods Hom companies - all this without [eaving
your armghairt

Ideal for
Tangerine

£29.95 .,

- 52 key 7 bit ASCH coded

- Pasitive strobe +5V-12¥

- ASCI¥ choracters

- Paraliel output with strebe

« Power fight on control

+ Chip by Generat Instrument
(6 1) TTL outpw

+ Superbly made
<5122 13x5521 Sins
- Biack heys wiih white (edgens
- Eszape shuh return &
raset keys
- Control repeal & bell keys
- Complete with DATA

SYSTEM MOTHERBDARD 4 CONNECTOR:  EAANS

NEW PHDDUCTS sme;mwgzm t‘g.:
EXTRAE

[ALL VAT INCL) SYSTEM RACK FRONT PANEL L1554

1O BOART MIN 2 FORTS ma

SERIAL VO BOARD MAX § PORTS) XN

PARALLEL 10 BGARD MIN TR LIES  £548)  CONTROLLER GARD AL
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The System A has aroused a lot of interest among our readers — and a
few questions too. In this article Stan Curtis explains ‘Why Class A?.

devices operate on the linear portions of their

transfer characteristics all the time, the mean current
drawn from the supply being constant irrespective of the signal.
Class B is a mode in which the output devices split the positive
and negative portions of the waveform between them, each
device operating from an initially cut.off condition (or a low
standing current in the case of Class AB). No matter how well
engineered, this transition from positive to negative (and vice
versa) will cause an irregularity or non-linearity in the transfer
characteristic which in the worst case, causes a crossover distor-
tion made up of high order harmonics at high peak amplitudes
— harmonics which are very offensive to the ear.

The use of a small standing (quiescent) current through the
ou tput stage together with the application of large amounts of
overall negative feedback minimises these effects but it must
be remembered that atthe actual transition point the amplifier
becomes effectively open loop (ie no overall negative feedback
because the output is zero) and has a very low overall gain
(which is dependent upon the current through the output
devices), hence the intermodulation distortion of a good Class A
amplifier is virtually nil at low powers and then rises gradually
with increased level (see Fig 1).

Improper Conduct

The second major problem of Class B amplifiers is their
operation at high signal frequencies. Figure 2 shows a typical
Class B transistor output stage. As the voltage across the base-
emitter junction of Q1 changes from a negative (forward)bias to
a positive (reverse) bias, the base current of Q2 will decrease.
Because of emitter-base junction capacitance the base current
of Q2 will lag the base-emitter voltage of Q1. Thus when the
base-emitter voltage of Q1 is zero, there will still be some
charge remaining on the base-emitter capacitance of Q2. This
charge only leaks away slowly since Q1 is cut off. Thus Q2 re-
mains conducting after Q1 has been cut off and so the conduc-
tion angle of each output transistor can be much greater than
180°. This results in the familiar notch’ distortion, higher current
drain from the power supply, lower efficiency and hence in-
creased dissipation by the output transistors.

Ciass A is a mode of operation in which all the output

.ur

0.0}

(301

PONER (WATTS

Fig. 1 Comparitive distortion versus power curves for two typical
amplifiers. The vertical scale shows THD in %.

These problems do not occur in the Class A amplifier
because the transistors are always on and so never have to be
switched. Thus a Class A amplifier can be designed to have an
extended bandwidth with a consequent reduction of high fre-
quency distortion and increased slew-ate.

With all the output transistors conducting in the linear col-
lector region, the distribution of the distortion harmonics is
more desirable than the equivalent Class B (or Class AB)
amplifier because the non-linearities in the transfer curve are
smoother and less abrupt. These low order harmonics(primarily
second and third) are far less audibly offensive than those of
higher orders. The push-pull output stage of the System A power
amp results in a cancellation of the even order harmonics leav-
ing a small amountof the third harmonic which can be reduced
to insignificance by the application of a moderate amount of
negative feedback.

Heat Treatment

Another advantage of the Class A design is that of thermal
equilibrium. The standing dissipation of the amplifier is bet-
ween two and four times the rated output power. The output
stage dissipation is lowest at full output; thus, in.the case of a
music signal, the amplifier will be operating near its normal run-
ning temperature (which is also its maximum temperature). This
thermal stability will tend to minimise the temperature depen-
dent variations of gain, Vi, and reverse leakage current, as well
as avoiding the danger of thermal shock when the signal level
changes suddenly. Conventional Class AB amplifiers have their
output stage biasing set by a transistor which is thermally coupl-
ed to the heatsinks; but there is a thermal lag between increase
in the temperature of the output transistor junction and a pro-
portional increase in the temperature of the heatsink. Thus
following a large amplitude signal (and the consequent heating
up of the junctions) the bias voltage will be tracking the wrong
temperature and so, for a short time, the crossover nondinearity
may be far worse than the designer intended.
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Driving It Home

Loudspeakers are not the simple resistive loads that
engineers desire them to be. This is not the time or the place to
go into much detail but suffice it to say, that some amplifiers are
completely incapable of driving a real loudspeaker with
anything like the fidelity they demonstrate on the test bench,
For one thing loudspeakers store energy particularly in their
resonant conditions, and this same energy can be dissipated in
the form of electrical current pushed back into the amplifier.
Thus the perfect amplifier needs the ability to sink a lot of cur-
rent as well as source it; and it should also have a very low out-
put impedance (the theoretical ideal would be zero).

Most amplifiers achieve a low output impedance (ie high
damping factor) by applying a large amount of negative feed-
back. For example the open loop output impedance could be
5R but apply 40 dB of negative feedback and it drops to a
respectable 0.05R. But the mathematics show that the impor-
tant thing is the open loop impedance so efforts must be made
to keep this very low. Typical figures that | have measured on
commercial amplifiers range mostly from 1R to 5R with a few
much ‘higher still and one or two lower at nearly 0.5R. The
System A design has the advantage of effectively having three
output stages in parallel and so the output impedance of one
stage is effectively divided by a factor of three. In fact (skipping
the mathematics again) the open loop outputimpedance of this
amplifier is less than 0.1R. As a result the measured ‘Interface In-
termodulation Distortion’ is very low indeed.

vy

O
e
Fig. 2 Typical Class B output stage.
4v=
DUTPUT

Ay

e
i1

Fig. 3 Simplified diagram of the System A output stage; effectively it is
three stages in parallel. ETI
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BRANDLEADING ELECTRONICS

$X1000 MAGIDICE

Electronic Ignition Electronic Dice
® Inductive Discharge ® Not an auto item but great fun
® Extended coil energy for the famity
storage circuit @ Total random selection -
® Contact breaker driven @ Triggered by waving of hand
® Three position changeover switch over dice
® Qver 65 components to assemble @ Bleeps and flashes during a 4 second
@ Patented clip-to-coil fitting tumble sequence

® Throw displayed for 10 seconds
@& Auto display of last throw 1 secondin 5
® Muting and Off switch on base

@ Hours of continuous use from PP7 battery
@ Over 100 components to assemble

® Supplied in superb presentation gift box

@ Fits all 12v neg. earth vehicles

$X2000

Electronic Ignition
® The brandleading system
.on the market today
@ Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge
® Contact breaker driven
® Three position changeover switch
® Over 130 components to assemble
@ Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

TX2002
Electronic Ignition

® The ultimate system ® Switchable

contactless. ® Three position switch with

Auxiliary back-up inductive circuit.

/ ® Reactive Discharge. Combined capacitive

and inductive. ® Extended coil energy storage

circuit. ® Magnetlc contactless distributor trig

head. ® Distributor triggerhead adaptors mcluc?

~ @ Can also be triggered by existing contact breakers.

@ Die cast waterproof case with clip-to-coil fitting ® Fits

majority of 4 and 6 cylinder 12v neg. earth vehicles.

® Over 150 components to assemble

VOYAGER car Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. @ Affords 12 functions centred
on Fuel, Speed, Distance and Time. ® Visual and Audible alarms
warning of Excess Speed, Frost/lce. Lights-left-on. ® Facility to
operate LOG and TRIP functions mdependentl‘( or synchronously,
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers glvmg
programmed accuracy of ~ or —1%. @ Large LOG & TRIP
memgcries. 2,000 miles. 180 gallons. 100 hours. @ Full Imperial
and Metric calibrations. 8 Over 300 components to assemble.
A real challenge for the electronics enthusiast!

Electronic Car Security System

® Arms doors, boot, bonnet and has security loop to protect
tog/spot lamps. radio/tape, CB equipment

® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special B
magnetic kay fob against a windscreen sensor pad adhered to
the inside of the screen @ Fits all 12V neg earth vehicles

@ Over 250 components to assemble

All EDA-SPARKRITE products and designs ara fully covered by one or mare World Patents.

-------------------
EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Tel: (0822) 614791

0 asStmety | BOr
i | B e
SX 1000 £12.75 £27.95 N
I §X 2000 £19.95 £43.75 -
TX 2002 £29.95 £62.95 | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
l AT. 80 £24.95 £49.75 o KiT REF
I VOYAGER £49,95 £84.75 gzlEOAUE h:o.hone
MAGIDICE| £12.95 £19.95 PHONEYOURORDERWITHACCESS/BARCLAYCARD

PRICES INC. VAT. POSTAGE & PACKING SEND ONLY SAE IF BROCHURE IS REQUIRED
L---------><§--_
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ENGINEER'S GUIDE
TO BASIC

In the final part of this series, Stewart Fleming looks at

arrays, techniques of structured programming, and some simple
example programs.

duced together with the DIM statement which is a-pre-

liminary statement usually required by BASIC before an ar-
ray can be used. This is followed by a review of the naming con-
ventions employed by different BASICs for all four types of
variable. This section is concluded by a description of some pro-
blems that can occur with BASICs offering strings and floating-
point numbers and how they can be easily and neatly over-
come (This will complement last month’s issue where we look-
ed at a limitation of BASICs which offer only strings and in-
tegers). Finally we introduce the concept of structured program-
ming. '

I n this article a fourth type of variable item, the array, is intro-

Hip Hip Array
In last month's issue, the variable was introduced as a box
containing a value — string, integer or real. An array simply ex-
tends this idea to several boxes, side by side, but all having the
same name.
A
26 | 78 | a0

f

Al2)  ete.

-3.1] 0. 0. 0.

A0} A(T)

Fig. 1 Real array containing seven elements.

Fig.1shows anarray, A, seven elements long, witheachele-
ment containing a single real number. This is known as a real ar-
ray. ftis also possible to have integer arrays, with each element
containing an integer, and string arrays, where each element
contains a string; the types of array available to the BASIC user
will depend on his version of the language. Figures 2 and 3 show
two more arrays, B$ and C.

B3

FRED| JOE | BOB | null

Bg{0) B2{1} etc.

Fig. 2 String array containing four elements.

(c

-3 ] 26 7 0 1

b1

c{o} c(1} ete

Fig. 3 Integer array containing five elements.

VARIABLE NAMES OPERATORS,

Eachelement in an array behaves like a single variable, and
is identified by its position relative to the leftmost box using an
integer value known as the subscript. The subscript appears in
brackets after the variable name. Thus in-the first example, the
value of A(2)is 4.0. Arrays are used to store data items which are
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similar in some way or when we wish to carry out a particular
operation on several items of data. An example is given in the
section on structured programming.

Sizing It Up

The size or length of an array is the number of elements it
contains. Before an array is used in BASIC it should be dimen-
sioned using the dimension statement DIM. Thus to create an
array A of seven elements we would put the statement DIM
Al6)(remember the numbering starts at zero) — preceded by a
line number — in the program. If the DIM statement is omitted,
an error is produced when an attempt is made to reference the
array. A possible exception may occur as most BASICs{of which
Research Machines’ extended BASIC, PET and APPLE BASICs
are examples) will create an 11 element array automatically on
encountering a reference to an undimensioned array name. A
dimension error is then only produced if the subscript is too big
or too small.

Long, thin arrays as above are know as one-dimensional ar-
rays or vectors. Most integer BASICs allow only one-
dimensional arrays but, as we shall see later, arrays may also be
two, three or multidimensional (a two-dimensional array is call-
ed amatrix). There is a theoretical maximum number of allowed
dimensions (eg 88 for Applesoft BASIC) but if you think your
program needs that many you can be sure your array is awry!

A final point on arrays also concerns Integer BASICs. As a
general rule, BASICs which offer floating-point numbers tend
also to offer string arrays — each element of the array being-
capable of holding a complete string of up to 255 characters. By
contrast, integer BASICs (eg the ZX80 4K BASIC and Apple Il
BASICjdo not allow string arrays, and in addition some (such as
Apple 1 BASIC) require ordinary string variables to be previous-
ly DIMensioned for the number of characters the variable is

COMPLETE REWRITE BASED “
ON ALGORITHMIC STRUCTURE
REWRITING SECTIONS BECAUSE
OF DIFFERENCES IN AVAILABLE

COMMANDS, 1/0 DEVICES etc INCREASING
COMPLEXITY
AND
DIFFERENCE
BETWEEN THE

TWO

CHANGE OF STATEMENTS, VERSIONS

GRAPHIC SYMBOLS

BASIC BASIC
VERSION VERSION
A B8

Fig. 4 The complexity of rewriting a structured program depends on the
differences between the BASICs.
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likely to contain. Acorn Atom BASIC s an interesting exception
since it not only allows individual strings to be stored one
character at a time in previously DIMensioned variables, but
also allows lots of strings to be stored — one per element — in
an array, each element of the array requiring to be separately
DIMensioned for the number of characters it is likely to con-
tain!

The Name Game

The naming conventions for all four types of variables, in-
tegers, reals, strings and arrays, varies considerably between
BASICs.

Numeric (floatingpoint) variable names in Research
Machines’ Extended BASIC{Version 5)and Nascom 118K BASIC
begin with a letter and may be optionally followed by an
alphanumeric (A to Z, 0 to 9). To improve readability, longer
variable names such as SUM and AVERAGE may be used, but
only the first two characters are significant — hence COMET
and COEFF are equivalent. String variables are subject to the
above restrictions but in addition the name has a dollar sign, $.
appended. Real arrays have the same naming conventions as
real variables; string arrays have the same naming conventions
as string variables. Thus A$, X7 and XY are all valid but 7X is not.
Note that A and A% are separate variables and both maybe used
within the same program.

Applesoft BASIC and Commodore PET BASIC(Version 40)
are similar to the above except that in addition, integer variable
names have a percent, %, appended. Hence C% specifies anin-
teger variable (or array).

Naming conventions for TRS-80/Video Genie BASICs are
similar to those for the PET except, in addition, ordinary (single-
precision) floating-point variable names may be optionally
followed by an exclamation mark (eg D4 and double-precision
variable names must be followed by a hash symbol, #(eg A%

with Apple 11 integer BASIC and Sinclair ZX80 4K integer
BASIC, integer variable names start with a letter and may be
followed by a number of alphanumerics (up to about100in Ap-
ple 11) all of which are significant. The same applies to string
variable names and array names in Apple Il BASIC (string
variables must also have a $ appended), with the ZX80,
however, string variable names are restricted to a single letter
followed by a $ and integer array names to a single letter. Thus
FRED, JOE$ and ATILLA(1) could all occur in Apple 1i program
but only FRED in a ZX80 4K BASIC program.

Acorn Atom BASIC allows 26 variables which may be used
to store integers or strings. These are the letters A to Z. If a
variable is to represent a string, itwill be preceded by a$. Thus A
is an integer variable;, $B is a string variable. (There is also a
variable denoted by @ and called the ‘print field size"). Unlike
most BASICs, the same letter cannot be used to simultaneously
represent both types. Thus A and $A cannot both be used at the
same time to represent a number and string respectively. Atom
BASIC has 27 integer arrays AA..ZZ and @ @- The floating-
point extension additionally allows the user 27 real variables,
%A, %B..%Z and %@, and 27 real arrays %AA,
%BB....%ZZ and % @@. ’

~ Afinal note concerning variable names: no variable name
must be the same as, or contain, a BASIC reserved word. Thus,
FOR and ON will be iliegal variable names as also will PONY
(since it contains ON).

BASIC numeric values are initially set to zero, and string
variables to the null string. Note that BASIC numeric arrays may
not always be initially set to zero and so it is a good practice to
set them to zero prior to use.

A Real Dilemma

Last month, we considered the limitations that can arise in
a BASIC which only offers integers and strings. We shall com-
plete this section by considering two situations that can arise
when using a BASIC which offers real (floatingpoint) numbers.
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It is not to be supposed from this that a BASIC whichonly offers
floating-point numbers is necessarily inferior to a BASIC offer-
ing integers as well; some BASICs offering both still convert in-
tegers to reals before performing any calculations (though ones
which can also perform integer arithmetic offer advantages of
speed and accuracy in some instances), and the two situations
described here can arise with any floating-point BASIC.

Surprise Number 1 Consider the following program;

10 LETT = 1/10
20 LETS =0

30 FORI = 1TO 1000
4 LETS =S5+ T
50 NEXT I

60 PRINT S

70 END

Those with some knowledge of BASIC will recognise this as a
program to add up 0.1 a thousand times. What is surprising is
that the computer may print 99.9991 or similar, rather than 100,
at line 60. The reason is that the value of T, 01, can only be
represented approximately in floating-point form. However, the
small erroris accumulated 1000 times as line 401is repeatedly ex-
ecuted, hence the final error. If you suspect that something like
this is happening in a program, and you know that the answer
should be an integer, add 0.5 to the value and take the integral
part:

B5 LET S = INT(S+0.5}

will do the job.

This formula can always be used to force rounding to the
nearest whole number. A general formula for rounding off a
value X to D decimal places is:

X = INT{X" 10ID + 0.5)/INT(10ID0 +0.5)

where X =1 and X <999999999.

Actually, the PRINT instruction carries out slight rounding
on your behalf, so the problem described here would not have
occurred if the 1000 of line 30 had been replaced by, say, 30.

Surprise Number 2 In the following program,

10 LETT = 1/10
20 LETS = 0

30 FOR1=1TO30
40 LETS = S+T
50 NEXT I

60 PRINT S

70 DIM A(3}

80 LET Al2) = 2
90 LET A(3) = 3
100 PRINT A(S)
110 END

the number 3 will be printed out at line 60, but 2 at line 100! The
reason that this occurs is that real numbers are always truncated
to the highest whole number in the evaluation of array
subscripts. The value of S was very slightly less than 3, so it was
truncated to 2 in line 100 and the value of A(2)was printed. This
problem can always be remedied by adding a small number
such as 0.1 to the array subscript; ie changing line 100 to
100 PRINT A(S+0.1)
prints 3 as required.

Structured Programs

As promised, we now briefly consider structured program-
ming. This is a Janguage-independent approach to program-
writing in which all the tasks to be performed by the program
are broken down into three types of item. Once the complete
task has been specified as combinations of these three types of
item in an algorithm, it may be readily programmed in asuitable ’
language, in our case BASIC.
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The three types of item are B

® Processing statements — these are s'tratghtforward actions,

egadd1to X
® Decision structures — these are oftwo types Thefirst has the
following form: %)

if logical expression then processing statement A
The logical expression is a statement that may be evaluated as
either true or false. For example,.a decision structure might be

i X = 3 then add Y-to-X

The Ioglcal expression hereis X = 3, ﬁ' the current value of the

variable X is actually 3 the expression istrue; otherwise it is false.
If a logical expression is true, we cafry out processing state-

ment A and then go to the next partofthaajgonthm if itis false

we go directly to the next part of the.algorithm. .
The second type of decmon struétUre is

if logical expression then'prdcessing staternent A
else proc'essing statement B

in this case elther processing statement A or processing state-
ment B is executed (but not both), depending on the truth or
otherwise of the Ioglcal expression, eg.

if the river is > 6ft wide then [walk to nearest bndge]

else ()ump acrossJ

The deviousness of structured proﬁrammg beglns to become

apparent when we realise that the prodessirig statements A and

B may themselves be lists of processing statements or even

another decision or looping structurekiNote the use of posmon-
ing and brackets to make the algorithm clearer.

@ Looping structures — these are also of two types. When we
want to perform a processing statement a predetermined
number of times, say 50, we use

loop fori = 1to 50 do processmg statement C, eg
loop fori = 1to50do [ add lthelement ofarrayAtoT]

When the number of times the statement is to be performed
depends on some factor which changes as processing state-
ment C is repeatedly obeyed, we. can»use the second type;

loop while Iog:cal expressmn do processmg statement
C eg

Ioop while there is still food onthe plate do continue
eating .

Sorting It Out

An algorithm, then, is a list consisting of these three types of
item_As each item in the list is obeyed, control passes to the next
item in the list until it is exhausted.

" Here is an algorithm to read 10 valués into an array A, sort
them into ascending order and print out the sorted array. The
algorithm works by repeatedly comparing adjacent elements in
the array and swapping them if they are out of sequence.

. dimension the arfay A to size 10
put the 10 values into array A -
loop fori = 1 to 9 do. {pass thnough the array]
print out afray A
where [pass through the array] equals
loop forj = 1to9do lif jthelement. > + 1thelement
then [swap jth and j + 1th glements]]

Note that the processing statement correspondmg to loop for i

= 1t09...isitself a’loop for structuré whose processing state-
ment is actually a decision structurel

Attention To Detail

Another feature of structured programming is that, at the
Jowest level, the instructions will be able to be carried out on the
computer in the language chosen (it is no good asking the com-
puter to choose its favourite colour, but quite reasonable to get
the computer to pick a random number between 1 and 10). The
algorithm will hopefully be ‘language-independent’, however
— that is, understandable without reference to any particular
programming language or version of a language. The

100

HGR
110 HCOLOR = 3
120 £ = 140:F = B0:N = 16:X = 0:Y = 10

129 REM .‘DRAWHEADANDBODY.-..'...".",,*.",..‘...‘...
. 130 FORI =1TON

140 X1 = 10°COS({6.283"1)/N)

150 Y1 = 10"SIN{({6.283°11/N)

160 HPLOT X+E, Y+FTOX1+E, Y1+F

370 X=Xl e = Yl

180 NEXT I

190 X = 0¥ = 10

200 HPLOTE,F+Y TOE, F+Y +40

210 G = F+Y+10:H = F+Y+40

219 REM **DRAW ARMS AND LEGS**** 2 *etssrraranrrarcnsnnsee

20Y =0

230 FORK = 1TO2

240 W = 2°(K-1.5)

250 HPLOTE, G TOE=+20"W, G

260 HPLOTE, HTO E+20°W, H+ 20

270 HPLOTE+20°W, H+20 TOE+20°W+7, H+20-7"W

280 NEXT K )

290 Y = 3-Y

300 HCOLOR = ¥

310 FORK =1T02

320 W = 2*K-1.B)

330 HPLOTE, GTOE+20°W, G+ 20

340 HPLOTE, HTOE+ 10"W, H+25

350 HPLOT E+10'W, H+25T0 E+10°W-+10, H+25

360 NEXT K

370 FORM = 1TO 100:NEXT M

380 GOTO 230

390 END

Program 1. An Applesoit cartoon.

100 CLS
110 DIM A(69), BI6D) .
120 FOR| = 1 TO 69
130 READ AlD
140 NEXT |
“ 150 FOR| = 1 TO59
160 READ Bil}
170 NEXT |
186 FOR I = 1 TO 19,
190 SET (ALD), Bt
200 NEXT |
210 FOR I = 20TO 39
220 SET (AL, BN
230 RESET (A(]+20}, Bl +20))
240 NEXT |
250 FOR M = 1 TO 50:NEXT M
260 FOR| =20T0O 39
270- RESET (All}, Bt
280 SET (A(H+20), B+ 20N
290 NEXT |
300 FOR M = 1 TO BO:NEXT M
310 GOTO 180
320 DATA 64,68,70,72,70,68,64,60,67 .
330 DATAB6,57,60,64,64,64,64,64,64
340 DATA 64, 66,69,75,81 ,62,69,53,47
*350 DATA 67,71,75,80,81,82,61,67,563
360 DATA 48,49,50,66,68,70,72,62,60
370 DATA 58,56,66,68,70,72,74,76,62
DATA 80,58,56,58,60
390 DATA 19,18,17,15,13,12,11,12,13
400 DATA 15,17,18,21,25,25,27,29,31
410 DATA 33,22,22,22,22,22,22,22,22
420 DATA 33,34,35,37,36,35,33,34,36
430 DATA"37,38,39,24,26,28,30,24,26
440 DATA 28,30,34,36,38,40,40,40,34
450 DATA 36,38,40,40,40
460 END

Program 2. A similar program to.Program 1, but written for the TRS-
80/Video Genie.
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FEATURE : Guide To BASIC Part 3

algorithmic structure of a program may be its ‘lowest common
denominator, and hence may be the only basis for the conver-
sion of BASIC programs from one version to another. If the pro-
gram has been wellstructured, this task can be carried out one
module or section at a time, and the new module tested before
the new modules are reassembled to give a program which
should work first time.

A Graphic Illustration

A particular case to consider is graphics programs or
graphics modules within a program. Graphics facilities vary
tremendously from one BASIC to another, as illustrated by Pro-
grams 1and 2which produce cartoons of a man walking. One is
written for the Apple Il (using Applesoft BASIC) and the other
for the TRS-80/Video Genie. Were it not for the underlying
algorithm — draw man in position 1, pause, erase man in posi-
tion 1, draw man in position 2 and so on — one would be hard
put to know it was the same language, let alone the same task
being carried out!

Float On

We conclude this month'’s article with an algorithm for one
of the subroutines used in last month’s program to perform
floatingpoint addition. (The subroutines make 10 floatingpoint
variables available to the user. In the main program last month
we read in two numbers and stored them in the fifth and eighth
of the 10 available locations (lines 110 to 140), added them up,
and stored the result in the fourth available location (line 150),
Then we printed out the contents of the fourth location (line
160). However, we could have performed any number of addi-
tions on any of the 10 locations, or we could have incorporated

Algorithm for converting strings to floating-point numbers {subroutine i in last
month’s program).
{ Read in the string]
[ Work out the sign for the floating-point number]
[Put ASCII code for sign in second location of floatingpoint
number]
[ Work out exponent for floating-point number ]
[ Put exponent in first location of floatingpoint number]
[ Put mantissa in locations 3-10 of floating-point number]
where:
[ Work out sign for floatingpoint number] equals
[if leftmost character of string is “+“ or “ —*
then [sign = ASC!I equivalent of left-
most character of sting. Drop leftmost
character else [sign = 43 (positive)] 1
[ Work out exponent of floating-point number] equals
[ [if string contains a” “
then [exponent = (character position
of ”.” within the string) — 1.
Remove “.” from string]
else [exponent = length of string] ]
loopwhile leftmost character of string
=0
do [subtract 1 from exponent. Drop left-
most character of string
[Put mantissa in locations 3-10 of floating-point numberl
equals
[loopfori = 3t0 10
do [put (ASCII equivalent of leftmost character of string) — 48
in location i of floating-point number. Drop leftmost
character*]]

* Note that dropping the leftmost character of an empty string

is considered to still leave an empty string.

the subroutines for use in any other program)
%—_—
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SUPERSALE ‘81

Al full spe¢, brand new devices.
2114 RE450ns) £1.00, 4116 {200ns}
£1.15, 2708 £1.85, 2516 {single rail}
£3.26. NEC 2732 £5.50. P/P 35p on
above devices:

Brand new and boxed, Lie
Datector, Made tor the Open
University. size: 150mm {length}
% 100mm  {width} 90mm
“{height). Complete with 100
MICroamp motor movement $0mm
x 75mm. Supphed complele with
leads and pads, lass batteries {2 x
45vI £7.50 -~ £2p/p.

MK 1002P {dual 128 bit Shift

Reg) 35p.

UAT710DC 14 dil 22p, 6 for £1,
p&p 30p.(All Full Spec)

2526 Character Generator (64 x
9x9)£2.95 - data & p&p 35p.
MM5240 AALJ Character Gener-
ator £3.50 + data. p/p 35p.
LEAR SIEGLER dot matrix prim.
head. 7 needle. £19.50£lp 50p.
I,ZETTLER low profile PCB relay
30mm x 36mm 4.8/69v dc.
.géz.s amps a.c. contacts, 85p p/¢

D.

D TYPE CONNECTORS

9 Way Sockel isolder) 76p

15 Way wirewrap plug £1.00
37 Way Plug {solder] £1.80
37 Way Socket [solder) £1.80
25 Way Plug {solder] £1.85
25 Way Socket (solder) £1.86
£0 Way Plug (solder) £2.00
P/P on above 35p

COVERS
37 Way (Plastic) £1.00, 50 Way
iPlastc) £1.20, 25 Way {Plastic)
S6p, 25 Way (Merall €4.25, 25 Way
{Metal) ITT open £1.00. 15 Way
{Plastic} 60p, 15 Way (Metal} 35p
P/P on above 35p

DiSPLAYS
HP 5082/7414 4 digit DIL display
full spec £1.50 each, p&p 35p.
Large quantities POA.
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HPS082/7650 .4 cc. left and
right decimal poimt, high bright-
ness. only 85p, 12 for £6.50, péap
¥Bp.

SUPERSAVER 1t
Ribbon Cable Heagers 16 DIL
Jermyn, gold-plated, with cover
450, p&p 25p.

Ansley Header plugs. 14 Way
75p, 16 Way 95p. 24 Way
£1.80. {Insulation piercing typel
p 35p.

Ansley KO Header plugs PCB
Mounting .1in 26 Way 65p. 40
Way £1 plp 35p. SUPERSAVE 2
£1p'p 35p. SUPERSAVER 2
Tantalum Capacitors 26 volt. 4.7
uF, 14 for €1, p&p 35p.

SUPERSAVER 3
PRICE SMASH FNDS00 .5in
LED displays, full spec S50p
each, p&p 35p, large quantities
POA.  SUPERSAVERS
Battery eliminator 6VDC
200MA 240V AC input ideal for
calculators, radio. etc., give
away price 95p each. Large
quantities P.O.A. p&p 35p.

SUPEHSAVE’;!

EAQ KEY SWITCH oblong las-
cia, 25mm x 18mm {approx.
18mm hole), fixing supplied,
brand new with 2 keys. £2.95
p&p 35p.

SUPERSAVER 7
Thyristors Type 16 Ria 100 Vrrm
1000 VoIts at 22 amps £1.85 each,
Limited stock, p/p 35p
Stud mounted rectifiers, type 40
HF 100 1250 volts, 450 amp, 4 for
£2.50 p/p 35p

SUPERSAVER 8
ITT 4cx 250b brand new full
spec £7.50 sach p&p 35p.
SUPERSAVERS
5 digit 7 segment DIL LED .11
displays 6 for £1.50 p/p 35p.
SUPERSAVER 10
Tangerine Microtan 65 Blank PCB.
Brand new plus circuit diagram
£4.90, p/p 50p (6502 based, 1K on
board).

HARRIS HI /0508412
CMOS 8 Channe! MUX plus over-
woltage protection. Full spec. £4
each, p/p 35p. Trade enguities
welcome,
SUPERSAVER t2
2.5 power plug ana 2 metres of
cable. Only £1.00 for 10 p/p 26p.
Trade enguiries welcome.
SUPERSAVER 14
BO0X FANS 115V 50/60H:z.
120mm» 120mm. New. £4.50,
P/P £1.00.
SUPERSAVER 15
SK ¥ multiturn trimpots. PCB
mounting. per box of 14 £2.50.
As above 1K and 50K, p&p 35p
SUPERSAVER 16
OPTRON OPTO SLOTTED
SWITCH (Type OPB-814) £1,
p&p 35p.
SUPERSAVER17
VU METER 48mm x 50rmm ap
prox. overall size. Face size
S0mm x 28mm approx. Brand
new, £1.15 p&p 30p. (Sent at
purchaser's risk).
SUPERSAVER 18
PCB AMP (LM380I. Unused,
65mm x 95mm approx. 9-12v
DC. £1.35 p&p 35p,
SUPERSAVER 19
10 DIGIT {Red). LED display.
{.122in. digit size). With bullt-in

magnifier.
Brand new, £1.50 p&p 35p.

; N WE STOCK a vast range of TTL, | PURCHASED ﬁ
i, Dan Sgpouiltin lens | CMOS. some 7415, MINIATURE m R men
TOGGLES, atc. - o
SUPERSAVER 20 PSUs, We have a large stock of LB ELECTRONICS
power supplias at very realistic 11 HERCIES ROAD

4lin. JUMPER LEAD. 16 DIL
header to 16 DIL header. 95p
p&p 30p.
SUPERSAVER 21
2%in. JUMPER LEAD. 14 DIL
header to 14 DIL header. 85p
p&p 30p. .
SUPERSAVER 22
b reel of solder 18 SWG 64/36
alloy £6.50 p&p 30p.
A SUMMER GIVEAWAY. 280
PIO. Only £3.75 p&p 35p.
M(C1489 Brand new d48p each,
Large quantilies P.CLA, p&p
30p.

)
\.\“EP “F‘a tQQO

LMelry Christmas  to  all

oe

our
customers and ETI staff.

TMS 4030, 4096 x 1 dynamic
RAM 200 ns removed from
PCBs. 65p each. 16 for €8, p&p
35p.

GPO LINE MATCHING TRANS-
FORMER. With 12V reed relay
etc. removed from equipment.
£1 + 40p p&p.

CMOS SCOoP

CD4C12 10 for £1.50, CD4013 10
tor £2.26, CD40IB 60p each,
CD4019 10 for £3.85, CD4022 10
for €4.00, CD4023 10 for £1.30,
CD4027 10 for £3.00, CD4035 10
for £6.00, CD4049 10 for £2.25,
CD4050 10 for £2.50, P/P 36p per
lot.

GIVEAWAY 18 pin low profite
dil socket 13p EACH or 8 for £1

AUGAT IC SOCKETS
{The bast svailable)

prices (calters|.

NEW LINES .

GUEST (gold plated} IC test clip.
40 way. 28 way £4.50 per pair.
P/P 50p.

REG PCB (less components), 5V
1 amp, 12V 1 amp and heatsink
{60mmx30mm], Brand new.,
£1.00. Heatsink only, 55p. P/P

35p.

NEC FIP4B13 4 dight glass
display {green with centre
colons and plus and minus

sign). only £1.35. P/P 30o.

‘4\'5 ?\'\)‘5
)

TELEPHONE: .
UXBRIDGE 55399

PL259 SOCKET CHASSIS
MOUNT. S0p p&p 30p.
TRANSFORMERS 012, 024 1
amp £2.50, P&P 50p. 012.5 0.92
amp £2.50, P&P 50p.

TTL SALE 7410 9p, 7413 18p.
7416 180. 7430 280, 74155 45p,
74174 60p, 74181 74285 £2.25.
P&P 35p.

WHY PAY POUNDS? - Just ar-
rived Amphenol 36.way plug
and socket {used) to fit all your
printer. Only £2.75 per pair. P/P
35p.

Terms cash with ordar (official
orders welcomed from cal-
leges, etc). All enguirigs s.a.e.
please. All prices incluslve of
VAT, unless othgrwise statea.
Postage as shown peritem.

STOP PRESS

MK4027 [or aquivalent} 250NS. ;
£1 each. 8 for £6 p/p 35p

PLEASE DO NOT ORDER

1601 20p 2400 S0p | &66DS FROM OLD ADVERTS.
18D 25p 40Dil 55p PHONE BEFORE ORDERING.
200i 30p oEp 35p SURPLUS STOCKS

HILLINGDON, MIDDLESEX
UB10 9LS. ENGLAND

All enquiries s.8.8. please

Telephone answering machine
service out of business hours.

New retail prgmises, now open
Mon, Tues, Thurs. Fri, and Sat.
9.30-6.00 Lunch 1-2.15
weekdays. Closed all day Wed-
nesday. We are situated just off
the A40 opposite Master
Brewer.
ALL PRICES INCLUSIVE OF vAT

UXBRIDGE f55399r

|Ilcompogents
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CHORDGATE LTD

75 FARINGDON RD

SWINDON, WILTS. Tel. (0793) 33877
RETAIL SHOP AT ABOVE ADDRESS

MIGHTY NINETY PACKS

SUPER VALUE PACKS ALL AT 90p EACH

BUY SIX PACKS AND GET A SEVENTH

FREEI
PLEASE ADD 15p PER PACK POSTAGE

SPECIAL OFFERS
1000 Resistors Carbon, Metal Film etc.
£3.95 (At least 50 different values)

1000 Mixed Components Resistors,
Semiconductors, Capacitors, Hardware
etc. £3.95 |

15 Asstd PCBs with loads of
components IC’s transistors, diodes,
resistors, capacitors, etc. £2.95
Microwave Intruder Alarm {Doppler)
12V DC supply relay O/P Range approx
30ft. Supplied ex installation untested.

Circuit diagram supplied.
£12.50 Swivel bracket £2.00

COMPONENTS

SUB-MIN TOGGLE SWITCHES
SP. DT 69p ea. 10 for £5
DP. DT 70p ea. 10 for £6

SLIDER POTS 60mm TRACK 80mm FIXING CENTRES
SK. 10K, 25K, 50K, 100K, 250K LIN OR LOG.
ALL 75p ea. Any 10 for £6.75

3.5mm JACK PLUGS STEREQ 30p ea. SOCKET TO SUIT 16p ea.
3.5mm JACK PLUGS MONO 15p aa. SOCKET (Sw) TO SUIT 12p
5 PIN DIN 180° PLUG 18g aa. 10 for £1.85. SOCKET TO SUIT 14p, 10 for £1.25

BLACK PLASTIC PANEL WITH 2 x PHONO SOCKET 1 x 5 PN DIN SKT + EARTH
TERMINAL 30p ea. 2 for 50p. 5 for £1,00

CAR CiGAR LIGHTER ADAPTOR PLUG FUSES 3 AMP 60p ea.
BATTERY HOLDERS 2 HP7/4 HP7 - 25p ealf x HP7/4 x Ui1-30p ea.
COILED MAINS LEAD 3 CORE | AMP 1.8m EXTENDED 95p

6 ROLLS PVC ADHESIVE TAPE DIFFERENT COLOURS 70p

PRESS TO BREAK MiINI PUSH
SPEAKERS SWITCH 25p
147 80HN ALL PRESS TO MAKE MIN PUSH
26780HM 5o SWITCH 20p
e monm  EAcH 5.P.C/0 MIN PUSH SWITCH 80
‘_—WLBDX 678 POWER DARLINGTON TO3
SIL. NPM 16 AMP, GAIN 1000, 150
WATTS £1.005 for £4.00
CMOSIC's § B AMP 100V BRIDGE RECTIFIER
R el R |
; P 25 AMP 50V BRIDGE RECIFIER £1.50
s i e A + ve 12 VOLT 1 AMP REG T0220
ARl o -
P 2 oo — ve 12 VOLT 1 AMP REG T0220
402  B5p 50p ea.

MN1. 300 %-watt Resistors pre-
formed for P&C Mtg

MN2. 200 % & % -watt Resistors
MN3. 100 1 & 2-watt Resistors
MN4, 50 Wirewound Resistors
MN5. 100 metal oxide Resistors.
1%, 2% and 5%.

MNG. 12 asstd potentiometers
MN7. 25 asstd skeleton pre-set
Resistors .
MNB. 50 asstd Electrolytic Capaci-
tors

MN3. 100 asstd Ceramic Capacitors
Plte. disc. tub and monolythic etc.
MN10. 100 mixed capacitors.
Polyester, Polystyrene, Metallised,
Radial and Axial types

MN11. 20 asstd Silver Mica Capaci-

tors

MN12. 8 Tantalum Bead Capacitors
{useful values}

MN13. 20 asstd Transistors. BC, 2N
Series ~ Powergtc

MN14. 40 IN4148 Diodes

MN15. 5 Light Sensitive Devices
MN16. 20 min. wire-ended Neons
MN17. 2 12-volt Relays. Ex nearly
new equip

MN18. 3 Encapsulated Reed Relays
9-12v coil, d-pole and t-pole

MN19. 2 24-volt Relays. Ex nearly
new equip

MN20. 1 240-110 to 12-volt. 100ma
Transformer

MN21.1 240-110 to 24.volt 100ma
Transformer

MN22. 8 2” Led's with clips,
47ed, 2 yellow, 2 green

MN23. 300 asstd screws, nDuts,
washers, self-tappers atc.

MN24. 100 asstd. small springs
MN25. 50 asstd pop rivets

MN26. 50 asstd insulated crimps
MN27. 200 items, grommets,
spacers, cable markers, plastic
screws, sleeving, tie wraps etc
MN28. 20 asstd fuses, 1%~ 20mm
etc

MN29. 75mts equipment, wire,
asstd colours and sizes

MN30. 3 x 2m length, 3 core,
mains cable

MN31. 12 asstd. trimmer capacitors,
compression film, Air-spaced stc
MN32, 15 30pF Beehive trimmers
MN33. 20 coil formers, ceramic,
plastic, reed relay etc.

MN34. 25 min. glass reed switch
MN35. 10 asstd switches, toggle.
siide, micro etc.

MMN36. 10 sub-min SP. C/O slide
switch

MN37. 10 asstd audio connectors.
Din phono etc.

MN38. 1 PCB with triac control IC
data inc.

MN33. 1 oscillator PCB loads of
components. (no data)

MN4D. 50 Polystyrene capacitors
MN41. 12 BC549C (plestic BC109C)
transistors

MN42. 10 BC107 Transistors
MN43. 10 BC108 Transistors
MN44. 10 Screwfix S.P.C.O. min,
slida switches

MMN45, 35 asstd diodes Zener, rect;
signal, switching

MN46. 15 asstd Zener diodes
MN47. 3 x 68 mfd 16v tantalum
bead capacitors.

MN48. 200 itams 4BA asstd length
screws. nuts & washers

MN49. 200 iterns 6BA asstd length
screws nuts & washers

MNS0. 3 pieces of veroboard
useful sizes. min total 35 sg inch
MN51. 10 x 0.2" red LED
MN52.10 x 0.125" red LED
MN53. 20 x 0.1 mfd 25v ceramic
disc caps

MNB4. 20 x 0.0t mfd 25v ceramic
disc caps

MNS55. 10 watt audio amp board
with circuit

MNS6. 10 14 pin low profile IC skt
MNS57. 10 16 pin low profile IC skt
MN58, 2 x CA723 Voltage Regu-
lator .

MN59. 1 x LM380 2 watt audio
amp IC + 555 timer iC

MNG60. 10 asstd TTL IC’s

MNGB1. 3 x TIP 32 Transistor
MNGB2. 3 x tip 31 Transistor
MN63. 30 mixed polyester caps
C2B0, Seimens elc.

MNB4. 5 Press' 1o make min,
switches

MNG6S. 3 BF245 FETS.

MNGE. Bank of 11 push switches
4 intetlocked, 4 Jatch

MNGE7. 11 3 momentary chrome
plastic knobs to suit MNGG

MNGE8. 200 asstd veropins, turret
tags, PCB pins etc.

MNGES. 4 min push to break switch
MN70. PCB with 3 x 250v AC
4 amp push SW with attractive
chrome plastic knobs 1 x BD241,
1 x BC300,2 x BC237, 1 x BC204,
4 x 1N4002, 2 x CMOS 4025,
200mm fuse holder + 22 resistors,
capacitors, diodes etc.

PLEASE ADD 50p POSTAGE TO ORDERS UNDER £3.00 ON ITEMS
IN COMPONENT SECTION.

SPECIAL OFFERS POSTAGE INCLUDED IN PRICE.

MIGHTY NINETY PACKS 15p POSTAGE PER PACK ALL ORDERS.
OVERSEAS INCLUDING E!IRE PAYMENT IN STERLING + EXTRA
POSTAGE. OFFICIAL ORDERS SCHOOLS, COLLEGES etc.
WELCOME.

CATALOGUE/SPECIAL OFFERS LIST SEND 60p
INCLUDES VERO CAT WORTH 40p
PLUS
A FREE GIFT WORTH 30p
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Ellictt Electronics Ltd., F.Blakley & Sons Lid., F.P. Tools Lid., Horizon Electronics Lid.,

Leicester 0533-553293 Heywaaod 070645087 Motherwell 069—65672 Glosionbury 0458-33600

' Ibis Elecironics Lid.,

Wokinghom 0734-791171

Batvale Marketing Lid.,
Ely 0353-778320
Quality Two Part DIN 41612 e Wrap ID Eliminate Errors Ely 0353-778756
& Min D Connectors. i . for instant locking-numbering {24 houss)

i & identifying DIP Sockets

PR Ry

LG
Vrap i
T

YBO DR MHUngon  RHOLABTRRR
»
r?l‘ll]r L] L LIV I I ) HYET R4 e FE Y

MM NNI?  DanuCERXARTN
Vrap-(B P
TR TEs gy UTetd

LAE AN B NENE ¥

BUTNREATIRANTE

vrepe> rznnanuanwrunnaxuane DIP SOCkets .
R PV o TIN and Gold,low profile
NERVUBKNCABI €2 6V 4 D2 Y solder or erewrC]p in sizes

Nelfrcnic L[d_‘ - ~ :v-—--------t'.-xn‘-e.--n:_&nr.-cInntlrl 8 to 40 ch

¥ A DIVISION OF OK MACHINE & TOOL UK LIMITED

Dublin 510845 o ol

" Trensom
Cobbies Lid.,, - SN ! .
London, 01-699-2282 R * Londen. 01 405 5240

Microdigital Lid., A. Marsholl (London) Ltd.,

Liverpool. 051-227-2535 London. 01 -624-0805
Eleclronico CG Ltd,, DUTTON LANE EASTLEIGH SO5 4AA TEL(O703)610944/5 Interfoce Companents Lid:

Monchester. 061-788-0656 & AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS Amersham. (2403-22307

Spectron Electronics {Manchester) Ltd.; Jee-DisIri.but'iéiﬁdw._.v_ - & Wotlord Electronics Lid., Technomatic Lid, New Beor Compufing Store Ltd.,
Salford. 061-834-4583 Middlesex. 01-897-3429 = Woitord. 0923-37774 London. 01-452-1500 NewbyFy 0635-30505

e e s ma Sl X B W DM R

e P _——r
ON E s I OP SHOPPING ENGINEERS STETHOSCOPE Mar81. .. ... ... 1919 1492 11.10
SOUND PRESSURE LEVEL METER Feb81. . .. 48675 — =
rULSE GENERATORFFime .................. 62.82 3533 16.18
No need 10.waste your time and money searching for components, NFRA RED ALARM Feb81 ......... ... ... .. 54.98 4612 3538
No need for unfinished projects because you are unable to obtain that last mll’ilL’I:TOISIT)I(OE': gL?:EBg JanBt........ s - %g;; f;ﬁ ﬁgg
component. T T T TR W ERERARERSE 4 NPUT MIXER Dec 80 ... .o ; ; d
We stock complete sets of parts for FTI projects — leavin ou to concentrat BENCH AMPLIFIER DecB0 .................. 23.95 F =
on the electronics and construction. : N B rtllj[?llg?t SDTOSSRCBIEII-.A)?:O%ON ov80 ------ ] :;gc" 10.61 9.39
‘RIAA PRE-AMP (stereo) Nov 80 . ., . . 683 — =
3WAYS TO BUY: 2W POWER AMP Nov B0 ... ... . 608 — =
£ METRONOMENovS0 . ...... . 5.98 - -
LIGHT SWITCHNov80 ... ... . 854 - =
TOUCH BUZZER Nov8d ... .. .6 - _ ¥
FULL KITS — include prime‘d circuit board, all components, hardware, IC ggggﬂﬁg}ﬁngoF:gébegw L. 24;99 ﬂgg 18‘_72
teg e sicatgetc INot hatidries ), ULTRASONIC BURGLAR ALARM Aug 80 ... 26.82 22198 17.62
LESS CASE — as above but less the case. CAPACITANCE METER Aug 80 2026 16.46 821
PCB + PCB MOUNTED COMPONENTS — PCB plus all the parts which CMOS LOGIC TESTER AuggBO ------------ 08 -
g;ené:'?‘:g:sed on the board — plus leds, potentiometers + off hoard semi- SIGNAL TRACER Mar80 ... ... . " 11.98 o -
' TUNING FORK Feb80.................. ... 1348 - L
FULL LESS PCB ACCENTUATED BEAT METRONOME Jun79.. 17.80 — =
KIT CASE PLUS CUCK ELIMINATOR April 79. . ... ............ 8166 4667 —
MUSIC PROCESSORNovBT .............. .. 43.98 3698 31.84 GUITAR EFFECTS UNIT Aprit79.. .. .. .. 1478 1097 8.4
PHONE BELL SHIFTER Nov8Y . ... ... . ... 19.35 1361 832 COMPLEX SOUND GENERATOROct78 ... ... = 2197 —
VOICEOVERUNITNov81 ........... ... ... 27.62 2122 1532 TELEPHONE BELL EXTENDER Oct 78
CARALARM Nov81 .. ... ... . .. 1> e A 19.98 1645 14.80 Less SpeaKer .. ... .00 1438 - s
ENLARGERTIMEROct81 ............. ... .. 2659 21.85 998 o v
SOUND BENDEROCtBI . .................... 2076 18676 N1.77
hMﬂICROPOWER THERMAL AIbARM Octal ... 9.88 h THIS MONTHS PROJEC;gI\(I:V:SITE (SAE OR PHONE FOR
ICROPOWER PENDULUM Oct81 .......... = 550  — LN )
LABPSU Sept8T ........................... — 3798 2240 If you do not have the issue of E.T.I. whlqh includes the project
WATCHDOG SECURITY ALARM Aug81. ... .. 4333 3583 19.98 you will need to order the instruction reprint as an extra — 45p
RECHA;GEABLE BATTERY................. 1988  — - sach.
HEARTBEAT MONITOR AugB81.............. 26.26 2165 13.80 . ;
HANDCLAP SYNTHESISER Aug 81 ... 2998 2358 18.44 Reprints available separtely 45p each + p&p 40p
FLASH SEQUENCER Aug81. Less flash sockets. 3565 2925 21.95
SMART BATTERY CHARGER July 81 ... .. .. 3198 2598 9.4 MAGENTA ELECTRONICS I.'Il;g. -
WAH PHASE June Bt Less pedat ........... . . - 1344 914 TER STR 4
LED JEWELLERY June 81, ... .......... Cross = 2.47 ET7, 135 HUNTER STREET, BUHTOHOH;“S:;E?;;{?’
Spiral  — 720 - 0283-65435. 9-5 MON-FRI. MA|
Star  — 9.41 -
ALIEN ATTACK Jan81 ... .............. . ... 19.76 1647 1283
ANTENNA EXTENDER June81............... 2168 16456  — ALL PRICES INCLUDE VAT K. N
MIN! DRILL SPEED CONTROLLER June 81.... 2613 2113  12.60 ADD 40p P&P TO ALL ORDERS e
DIGITAL CLOCK May 81 fround leds) ... e - - §.A.E. WITH ALL ENQUIRIES PLEASE
CARAVAN LIGHTS cHEErTEn April 81 12.16 2 = :
GUITAR NOTE EXPANDER—ET! April 81 1647 125 644 Irich Rapublic & B.E.P.0. Euicps de- tayésrd (Visal ord
DRUM MACGHINE April81 ....... ... .. 5998 4654 35.38 uct 10% from orices Shown, Pavmart e ool ayeard (Visa) orders
MUSICALBOX April8Y.................... .. 1254  — e Mustbe in steriing,
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

INVEST 60p AND MAKE
Enew aant o £2.40 net profit

direct for

60p p&p

inc

Buy Ambit’s new concise component catalogue and get £1
vouchers. Use them for a £1 discount per £10 spent. But even
without this, you will still find WR&E offers the low prices,
fast service and technical support facility second to none.

Here are some exampies from the current issue:

A N A R o T N S N S T o s
it

1.C. SOCKETS DISCRETES BC556 12p
A range of high quality, low cost, BC237 8p BC550 12p 25K168 35p
low profile DIL sockets idealiy suited BC238 8p BCBBO 12p J310 69p
for both the QEM and hobbyist. All 2TX238 9p BC639 22p 4178 65p
types featura double sided phospher BC239 8p BC640 23p 40823 65p
bronze contacts, tin-plated for low BC307 8p 2SC1775A 22p 3SK45 49p
contact resistance. BC308  8p 2SAB72A 18p  3SK51 54p
8x0.3" 12p 22 x 0.3" 20p BC308 8p 2SDB66A  30p  3SK60 58p
14 x0.3" 13p 22 x 0.4” 20p 8C413 10p 2$B648A  30p 3sKes 99p
16 x 0.3” 13p 24 x0.6” 22p BC414 11p 25D668A 30p MEMGBO  75p
18x 0.3 18p 28 x 0.6 25p BC415 10p 2S8648A 40p  BFB60 99p
20 x 0.3" 19p 40 x 0.6" 35p BC416  11p BF256 3gp BF961 70p
| ] 20 x 0.4” 19p 42 x 0.6 38%p BC546 12p 25KE5 28p BF963 99p
XTALS -
VOLTAGE REGULATORS 1MHz .00 ( ]
78XX1A TO-220 pos  0.58 32768MHz 2.00 LTy ';‘J'.'(‘;"A‘é‘,‘:"gs‘;‘;"”°
79XX1A TO-220 neg 0.60 4MHz 1.70 wpn‘”[:v&ﬂo - D I
78G 1A TO-220 adj pos .10 4.194MHz  1.70 BARC riayjBaluzediveis
78G 1A TO-3 adj pos 1.95 4.43MHz 125 writtan or telephons orders - official
78H5A TO-3 5v pos 4.25 SMHz 200 MA detaiis on IDD||MIO:, and a
78HSA TO-3 12v pos 5.45 6.5536MHz  2.00 special prize for :hm:w o read our
JBHG5A TO-3adjpos  7.45 7MHz 200 ads catafully - 8 tree 4 or SMHz
79HG5A TO-3 adj neg 7.45 8MHz 200 crystal filter with every CPU IC you
LM317.5A adj pos 1,30 oMHz 200 buy - just clip out the paragraph and
LM337.5A adj neg 1.75 10MHz 200 attach it to your order. E&OE.
785401.5A adj pos swreg  1.20 11MHz 2.00
CMOS 0.18 4705 424 0652 | 74153N g5 | 7436N  0.85 | 7aLs109N 025 |7aLs248N 135 | T4CXX
4000 0.13 0.18 4706 4.50 0.56 74154N .55 7435IN 085 | 74LS112N 025 | 74LS249N  1.35 Procassors
) 0.3 0.18 4720 4.00 0.14 74156N (.58 74368N  0.85 | 74SL113N  0.25 | 74LS251N  0.46 74C00 0.2 8080 serles
4002 013 0.18 4723 095 0.14 74156N Q.55 74330N  1.85 | 74LS114N  0.25 | 74LS263N 0.6 | 74C2  0.20
07 0.5 0.41 4724 095 0.14 7415IN .55 24303N 185 | 74LS12N  0.40 | 7aLS257N 056 | 74C04  0.20 | B0B0AFC/2 3.11
4008  0.70 0.93 4725 224 0.14 74159N  1.90 74430N  1.85 | 74U8123N  0.55 | 740S258N 0.39 | 74C08  0.20 | 822 1.70
0.80 0.90 40014 0.54 0.14 74160N 055 4LSN 74LS124N 180 | 74LS260N 0.38 | 74C10  ©.20 | &214 3.50
0.30 0.79 40088 0.99 0.28 74161N  0.55 7 F4LS125N  0.29 | 74LS260N 0.70 | 74Cla 055 | 8216 1.41
0.30 0.48 40098 0.54 0.27 74162N .55 0.11 { 74LS126N  0.28 { 74L8266N 0.24 | 74C20  0.20 | &2 1.88
0.24 0.63 40106 0.69 0.28 74163N 055 0.11 | 74US132N  0.45 | 240S273N 080 | 74C30  0.20 | B2S1 428
0.15 0.38 40160 0.68 0.28 74164N 055 0.12 | 74LS133N 030 | 74LS2/5N  3.20 | 74C32  0.20 § 8255 3.97
0.32 1% 40161 0.69 0.35 74165N 055 0.12 | 74LS136N  0.25 | 74L8279N  0.35 | 74C42  0.80
0.64 0.66 40162 0.69 0.30 74166N  ©.70 0.14 | 74LS138N 034 [ 74LS280N 2,05 | 74C48  1.03 } gonnieRNg
0.30 0.66 40163 0.89 0.26 74167TN 125 0.14 | 74L5139N  0.36 | 74LS28@N  0.44 | 74C73 050 1
0.45 0.70 40174 069 020 | 74170N 135 014 | 74LS145N  1.20 [ 74L5290N 058 | 74C74  0.50 e
0.38 1.45 40175  0.69 0.75 T47IN 110 0.14 | 24LS15IN  0.35 j 74LS203N  1.30 | 74C76  0.48 GﬂAgg 4-%
0.58 1.45 40192 075 0.75 74124N (.75 0.13 | 24L5153N  0.35 | 7aLS295N  1.50 | 74CB3 0.8 %‘2 g
0.68 0.75 40193 0.75 0.24 M1T5N 075 0.14 | 74LS154N  0.99 | 7aLS238N 150 0.98 1500
0.64 0.40 40194 0.69 1.05 176N 075 0.15 | 74LS155N  0.38 | 74LS365N  0.35 0.26 10 T
0.15 0.75 40195 0.69 0.3 T417IN 0,75 0.28 | 74L5155N  0.38 | 74L5356N 035 268 a0 188
| | 0.45 1.60 L N 0.55 74178N  0.90 0.46 | 74LS157N  0.33 | 74LS367N  0.35 0. 3610 304
0.15 0.89 T 0.35 74179N 1,35 0.14 | 74LS158N (.33 | 74LS388N  0.35 0.80 caz0 e
1.05 0.89 0.10 0.35 74180N 0,75 0.13 | 74LS160N  0.40 | 74LS373N  0.78 054 631 b
0.50 0.78 0.10 0.70 7418IN 1.2 0.15 | 74LS16IN 0.0 | 7aLS37aN  0.78 0e8 | bt
0.50 0.89 0.20 0.60 F4182N  0.70 0.15 | 74LS162N  0.40 | 74L.5375N 1.15 1.52 aan21 52
0.75 0.85 0.11 0.45 T41BAN 1,20 0.18 | 7aLs183N 040 | 74L8377N 199 228 e
0.35 1.20 0.12 1.40 74185N 120 | 74LS27N 0.14 | 74LS184N  0.46 | 74LS5378N  1.40 182 | Ad0 458
0.75 5.30 0.12 74100 1.10 74188N 3,00 74L528N 0.19 | 74LS185N  1.20 | 74LS379N  2.15 0.80 | SAH0 HES
0.68 3.00 on 4104 0.62 74180N 05 | 74LS3ON 0.13 | 74LS166N  0.80 | 74LS384N  2.50 0.80 2850 i
0.58 0.97 0.2 74105 062 74191IN pg5s | 74LS32N 0.14 | 74LS168N  0.85 | 74.S385N  4.20 0.80 8550 U
0.65 0.69 0.15 24107 026 74192N 055 | 74LS33N 0.16 | 74LSIEON  0.85 | 741 S385N  0.20 0.80 L
0.93 1.05 0.15 74109N 0,35 FAMBN 055 74LS37N 0.15 | 74LS170N 140 | 74L5390N  0.68 0.80 B9AE2 275
0B 3.50 012 | 74110N Ea | 74134 035 | 74US3BN 016 | 74LSITIN 070 | 74LSI0IN  0.61 084 | 68452 275
0.69 320 0.18 74111N .68 74195N 055 | 74LS4ON 0.13 | 74LS174N 0.5 | 74LS395N 210 0.72 B
0.68 1.20 0.19 112N 170 055 | 74LS42N 033 | 74LS175N  0.55 | 74LS396N 1.9 0.72 | 68488 -
0.30 0.48 .oz 74116N 198 0.65 | 7T4LS47IN 0.39 | 74LS18IN  1.20 | 74LS398N 275 0.72
0.30 0.53 0.51 74118N  0.85 0.85 74L548N 0.65 | 74LS183IN  1.75 | 74L539N  2.30 0.80 | 280 saries
0.65 2.3 0.27 74119N 120 1.00 74L549N (.50 | 74LS18ON  1.28 | 74LS445N  1.40 0.80
0.65 0.89 0.27 74120N 0,95 1.00 74LS5IN 0.14 | 74LS190N  0.55 | 74LS44IN  1.95 0.80 A 4.99
0.85 380 0.13 74121N 034 1.50 74LS54N 0,15 | 74LS19IN 055 | 74LS490N 1.10 452 | ZBOADRT 7.50
1.30 1.75 0.28 TAI2N 034 151 741L.S55N 0.15 | 74LS192N  0.56 | 74LS688N 1.05 1.06 | ZBOAPIQ 4.10
1.3 2.18 0.2 74123N . 0.40 1.89 74LS73N 0.21 | 74L5193N 059 74.S668N 1.05 0.38 | ZBOASIO/ 14.00
1.30 0.89 0.2 TMBN .40 0.1 74LS74N 0.18 | 74L5194N 039 | 74.S670N 1.70 0.38 | ZB0ASIO/2 14.00
5.75 3.90 0.2 74126N  0.40 106 | 74LS7SN 0.28 | 74LS1S5N 0.39 RAM 0.38 | Z80ASIO/9 14.00
0.98 1.45 0.2 74128N 065 0.66 74LS76N 0.19 | 74LS19%6N 055 0.38 | ZBOCTC 4.00
1.15 1.50 0.12 412N 0.50 267 | 74LS78N 0.24 | 74LS197N  0.65 | 2102 1.70 564 | ZBOACTC 4.50
034 1.95 0.22 784136N 0,65 243 | 74LS83N 0.50 | 74LS200N  3.48 | 2112 3.40 0.38 | Z8001 65.00
4.30 3.25 0.2 74141IN 0.45 089 | 74LSESN 0.70 | 74LS202N 345 | 211472 1.49 0.38
4068 018 1.50 0.2 74142N 1.85 130 | 74LS86N 0.18 | 74LS22IN  0.60 | 4027 5.78 0.84 PROM
0.18 165 0.14 74143N 2,50 360 | 74LSSON 0.32 | 74LS240N 0.9 | 4116/2 1.58 1.52
0.18 . 0.9 0.54 74144N 2,50 350 74LSSIN 0.70 | 74L5241N 0.9 | 4116/3 1.48 3.62 | 7708 2.00
0.18 0.45 0.42 7414EN 075 y00 | 79LS92N 0.34 | 74LS242N  1.66 P 12.50 0.85 | 2716 365
0.18 0.45 0.62 74147N 150 1.08 FALS93N 034 | 7ALS233N 165 6116P-3 12,50 0.98 | 2532 8.50
0.18 4.50 0.62 74148N 1.09 236 | T4LSESN 0.4 | 74LS244N 083 | 6116P-4 1125 4.2 | 7m0 850
0.18 4.48 0.62 74150N 0,79 1gs | 74LS96N 1.20 | 74LS245N  1.50 12.50 432
0.80 4.24 0.62 74151N 0 0 85 T4LS107N 0.25 | 74LS247N  1.35 4.32

TELEPHONE (STD 0277) 230903 TELEX 995194 AMBITG  POSTCODE: CM144S6

VR 10 11 (] ) 2008 north Service Road, Brentwood, Essex
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IE.

Check out

your semiconductors with this
cunning but simple project. It’s brilliant, even

if we do say so ourselves (and we do).
Design by Rory Holmes. Development

by Tony Alston.

hen you've completed your
WIatest design, a brilliant project
which not only solves the world
energy crisis but proves that Einstein
made a small mathematical error as
well, it can be very frustrating if you
rush to your junk box and discover that
you can’t breadboard the circuit
because the markings have rubbed off
your transistors. To help with this
problem we've come up with our latest
design, a brilliant project which tells
you which lead is which, whether the
transistor is OK, what polarity it is and
its approxirmnate gain. Diodes and LEDs
may also be tested, and for good
measure we've thrown in an op-amp
checker. The world energy crisis you'll
have to figure out for yourself.

Construction

Assembly is straightforward if the
recommended PCB is used. Make sure
to crientate IC1, IC2, D1 and D2
correctly, and use sockets for the ICs to
avoid damage by soldering them.
Rermember to put the three wire links
on the PCB!

Although there are quite a few off-
board connecting wires, these should
not be a problem if the circuit diagram,
overlay and internal photos are studied
carefully. Only one transistor test
socket is shown on the circuit diagram
but several types can be wired in
parallel (as we did) to accommodate
various types of transistor. The TO5
and TO-18 types were epoxied to the
front panel, as was the eightpin DIL
socket for the op-amp tester. Three
insulated test terminals were also in-
cluded for testing.other types of
transistors, diodes and LEDs.

TX1 and TX2 are crystal mike
inserts, Eagle type MC25 or similar.
Warning! — most inserts have one
terminal connected to their case and as
we’ve used a metal front panei for this
project, TX2 should be insulated from
this panel. Otherwise, TX1 and TX2 will
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be common linked and as the circuit
diagram shows that TX1 is connected
to 0V, TX2's connection to IC1, IC2
and C2 will be incorrectly taken to

0 V. We got round the problem when
we glued a circular fibre washer to one
insert before fixing it to the front pane!.

Testing Times

Transistors are plugged into the
appropriate socket, and any type may
be tested; NPN, PNP, small signal or
power. No selection of NPN or PNP is
necessary as this is done automatically
by the tester. When the push-to-test
button is pressed, an intermittent tone
is produced. The frequency of the tone
is proportional to the gain of the
transistor, giving a rough guide. The
LED:s also flash alternately in time with
the pulsing tone; the LED that is on at
the same time as the tone indicates the
polarity of the transistor. If the
transistor has no gain or is open circuit
there will be no tone, although the
LEDs will still flash. If the transistor has
a large leakage current or is shorted,
there will be a ‘two-tone’ sound. If the

transistor has been inserted the wrong
way there will be either no tone or a
very high-pitched tone.

Diodes and LEDs may be tested
across the 'C’ and ‘E’ terminals. If it is
OK, the LED under test will flash,
accompanied by an intermittent high-
pitched tone and flashing indicators.
Ordinary diodes require a series resistor
(any old value) and should then
produce an intermittent tone and
flashing LEDs as before; the
coincidence of flashing LED and tone
indicates the anode.

Op-amps are plugged into the IC
socket and no push-switch is required;
power is only applied when the IC is
inserted, and a good IC produces a
continuous tone from the second
insert.

BUYLINES __

No problems with anything used in this pro-
ject; all components are standard items and
are obtainable from the major mail grder
suppliers advertising in this issue. If you
don’t want to make your own PCB, you can
obtain one from our PCB Service (see page
94).




PROJECT : Component Tester

Fig. 1 Circuit diagram of the Component Tester.

HOW IT WORKS

) NN
S

POWER RAIL 1

NOTE:

£1 £5 401068

i1C2 15 40118

07 & 2ARE 1N4Ta8

LED1 & 2 ARE ANY RED LEDS

TRANSISTOR
UNDER TEST
IPNP OR NPN}

-0 =V

CURRENT"
SOURCE

Fig. 2 Principle of the CCO.

LED2

T2 [Q

POWER RAIL 2

PARTS LIST

The op-amp tester and transistor tester are
completely separate circuits; we shall deal
with the transistor tester first. -1C1a, a
Schmitt trigger inverter, forms a low fre-
quency square wave oscillator with a
period (determined by R1 and C1) of about
1second. This square wave is used to switch
the polarity of the ‘power rails’ (labelled 1
and 2 in the diagram) of the test transistor
and its associated oscillator circuitry.
IC1b is used to buffer the square wave,
and its output {on pin 6) is used to drive
‘power rail 2. This switching signal from
IC1b is also fed to the input of 1C1¢, which
inverts it and drives ‘power rail 1'. Thus for
half a second in’each cycle rail 1 will be
positive (high) and rail 2 (low); for the other
half second rail 1 goes negative and rail 2
positive. Each power rail drives an LED
(LEDs 1 and 2) via inverter gates IC1d and
1C2d, such that an LED will be illuminated if
its associated power rail is at 0 V. These

. LEDs will therefore flash alternately when

the circuit is operating, providing anindica-
tion of the state of the power rails.

The oscillator circuit that is connected
across these power rails is essentially the
simple current-controlied oscillator shown
in Fig. 2, but with some adaptations to
enable it to work with either supply polari-
ty. The oscillator of Fig. 2 works as follows.
Assume C is initially discharged, so that the
input to the Schmitt inverter is low; the out-
put is thus high and the diode, being reverse
biased, is effectively out of circuit.
Capacitor C will now begin charging up
from the current source and the input
voltage to the Schmitt will be increasing.
When the input passes the Schmitt
threshold the inverter output will switch’
low; the diode is now forward biased and
will rapidly discharge the capacitor. The
process then repeats, producing a square
wave output from the inverter with a fre-
quency that is proportional to C and the
current from the source. The bigger the cur-
rent from the source, the faster C will
charge and the higher the frequency will be.

The current source in our actual circuit
is provided by the transistor under test. R2
supplies a small base current to the tran-
sistor, and the current flowing from the
emitter will be proportional to the gain of
the transistor. If the transistor is PNP it will
only supply current to the CCO (current-
controlled oscillator) when power rail 1 is
negative with respect to power rail 2.

Similarly, power rail 1 must be positive for
the oscillator to function if the transistor is
NPN. Thus the CCO will produce an inter-
mittent frequency for either transistor
polarity (assuming the transistor is a good
one) with a frequency roughly proportional
to the gain. If the frequency is audible when
LED1is on, the transistoris PNP,andif LED2
and the tone coincide then it is NPN.

Going back to the oscillator of Fig. 2,
we see that if the oscillator is to work when
the supply connections are reversed, then
the diode polarity must also be reversed. In
our circuit this is achieved by using two
diodes, D1 and D2. When power rail 1 is at
0V, the NAND gate 1C2b will be disabled
and its output {pin 11) will be high. This out-
put is inverted by IC2¢, thus reverse biasing
D2 which is now effectively out of circuit.
At the same time power rail 2 will be high,
enabling NAND gate 1C2a whose output
(pin 4) will follow the logic level on the out-
put of the Schmitt trigger 1Cle via IC1f.
Thus when IC1e goes low during an oscilla-
tion cycle, the cathode of D1 will also go
low, forward biasing the diode and
discharging C2 for the next cycle.

When the voltage on the two power rails
is reversed a similar action occurs, but with

D1 switched outof circuit and D2 providing ||

the discharge path. The intermittent square
wave produced at the output of IC1f is fed
to crystal transducer TX2 which gives an
audible note.

If an LED or diode is connected bet-
ween the C and E terminals of the test
socket, it appears to be a large-value cur-
rentsourcein one directiononly. Hence the
circuit reacts as if a high-gain transistor
were in circuit, and polarity is indicated as
before.

The op-amp under test is configured as
a simple RC relaxation oscillator. When the
op-ampis plugged in, assume that its output
{pin 6) is high (positive saturation). Then C3
will begin charging up to +9 V through R3
with a time constant C3.R3. When the
voltage on C3 reaches one-third of the
positive supply (this fraction is set by R4

and R5), the op-amp output will switch fow,’

with R4 and RS providing positive feedback
for Schmitt trigger action. C3 will then
discharge towards —9 V, until the op-amp
switches back to positive saturation. This
cycle repeats indefinitely, producing a
square wave at the op-amp output which is
fed to transducer TX1. This produces an
audible note if the op-amp is good.

70

Resistors (all 4W, 5%}
470k

R1

R2 1M0

R3 10k

R4 47k

RS ' 22k

Capacitors.

Cc1 1u5 25 V tantalum
C2 10n disc ceramic
C3 330n polyester
Semiconductors

IC1 401068

1C2 40118

D1,2 1N4148

LED1 0.2” red LED

LED2 0.2" green LED
Miscellaneous

PE1 momentary push-button
TX1,2 crystal mike inserts

2 off PP3 batteries and clips; transistor
sockets; 1C sockets; case to suit

1C TEST
SOCKET
A
G 3 2 7 4
l - 2 | l l

—-9V (B2 -Ve)

a © 5 1C1 (l £ P81

o " =—+gV (B1 +Va)
®
1 = (C P81
g e +Oc1
B (TEST SOCKET)
= .. s C (TEST SOCKET)

£y
s =
L P MI =-vem
+Ve(B2)
a=ANODE
k = CATHODE

<

LED1 Fig. 3 Component overlay.
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BUHIASENS electronics

48 JUNCTION ROAD, ARCHWAY LONDON N195RD — 100 yards from Archway Station & 9 Bus Routes

TELEPHONE: 01-263 9493/01-263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

PET UK101
4008 8K RAM UK101 Kit inc 8K memory £125
4016 16K RAM Ready Built inc BK memory £175
4032 32K RAM Complete In case £199
4040 Dual Drive Disk 4K Expansion 8x2114 £10
LU AR Parallel Printer Interface  £24.50
4022 80 column Cases for UK101 £19.95
tracks feed. Chromasonics Sound Kit  £24.50
.. B 3023 80 column Colour Kit £69.95
PRERCaRes (I friction feed. NEW
C2N Cassette Unit. 32K Dinamic Memory Board
,“- 1 only £89.95
SR T s 0" and Eprom Programmer K
e SYSTEMIAVAILABLERROMIF1893.00 Dnct;r::%n!tjaetzg g:gg ?DIF:gla'IPS.

£279 eG3003
Utilises ZBO, 12K level Il Basic. In-
tagral Cassette Deck, UHF O/P, 16K
-RAM, all TRS80 features. Simply

VIDEO GENIE
plugs into monitor or UHF TV. With

V.U. Meter, Now with lower case

PARALLEL PRINTER INTERFACE INC CABLE £33.00
CHROMASONICS PROGRAMMARBLE SOUND KIT £24.50

SOUNDKIT(FITTING EXTRA) £7.00
LOWER CASE KIT {FITTING EXTRA) £27.50
COLOURKIT {FITTING EXTRA) £34.95
EXPANSION BOX WITH/WITHOUT RS232 £215/£185
16K /32K RAM BOARD £94/£129
NEW GENIEIHINOWAVAILABLE. ..................... £299
APPLE
APPLE Il PLUS
48K Machines £595
Disk Drive with Controller £349
Disk Drive without Controller  £299
Graphic Tablet £425
Colour Card £69

Accessoary cards, Software
All available — Phone for Details

PRINTERS

INTERFACES AND CABLES
—_—=0
| [y
1

FOR APPLE 1l, PET, TRSBO,
RS232, UK10t, SHARP

EPSON MX80 £359

Dot-matrix printer with Pet

SUPERBOARD ALL
graphics interface. Centronics

AVAILABLE.

EPSON MX80 FT/1£399
parallel and serial. Pel and
Apple compatible. True bidirec-

Dual single sheet friction and
tractor feed, 9 wire head, true
descenders.

EPSON-MX FT/2 £440
An FT/1 with high resolution

VIC 20

Colours

24 total. 8 for characters, 8 for border,
16 for screen mixed as you'wish. Basic
colours on program keys are black, |
white, red, blue, light blue, green, yellow %

and purple. —
Sound =
3 Tone Generator for music, *'White BUSINESS
Noise” Generator for language and “ COMPUTER
%’; -
TECHNICAL
COMPUTER

PERSONAL-
COMPUTER

‘sound effects. Fach Generator gives 3
octaves. Reproduction is through TV
speaker.

Character/Line Display

22 Characters by 23 lines, 64 ASCI|
characters, pet-type graphic character
set.
Keyboard

DIN typewriter keyboard with 8
programmable function possibifities via 4
special function keys. Colours are directly
addressable from the keyboard.
Peripherals/Accessories

VIC Datacasselte with special interface %
to guarantee high reliability read/write f—————
quality (PET/CBM compatible).

Price only £165.00.
Cassette recorder £34.75
With 6 sample
programmes.

tional, 80 cps. graphics.
EPS0 MXB82 £389 SEIKOSHA GP8S80AE£199
As MX80 plus high Resolution Dot matrix 5 x 7, 80 columns, 30
Graphics cps graphics, double width.
characters.
JUST PHONE FOR FURTHER DETAILS
MONITORS
Green Monitor £99.00 r:

MONI 38" (illust) B&w
Hitachi professional menitors
9" Black & White £9995 - M
12" Black & White £149.00 S~

ALLITEMS CARRY A t YEAR GUARANTEE

£79.85. —

enquiries welcome. Official orders welcome.
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TANTEL

PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS & HOME. UP TO DATE INFO

180,000 pages of information on Trave!l, News,
Investment, Holidays, Hotels Eic., Etc.
ONLY £159
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM.

Please add VAT 15% to all prices. Postage an camputars. printers and cassstte decks charged at cost, all “A
other items P&P 30p. Place your order using your Access or Barclaycard (Min. tel. order £5). Export

A



=T
TERMS. VAT, CWO. Cieqats eic payable 10 Graentank Elsctrames dod crossed.

QUARTZ I 01 Foch ki conper

G re e n ba n k Add VAT to sl prices al 15% except whora siated olherwise. Post eic: UK d40p
Greanbank Efecironics 5 |46 VAT = 45p) per order. Export: !H‘VAT but ad¢ 40 (Ewa]. €1 [Eurapa) ead 32 75BKHz (watch £2.50 T %1 fpa- K ol HT1.0L
{Dept, T12E) 92 Chester Road, New Ferry £3.50 msowhere Access. Barclayeard. Visa. teiaphonad orbers accepind. 50 KHz 885 P e
s (et Lsi e 3 miversities, gort degls. €1¢ can ‘elephons thewr orders lor immediaie 1000 KH: aﬂ_g 72X sp
2 - ol e 2000 KHz X1 2.5
iTel. 051 645 3391) SespaIch on accaut) These cut prices for Amateur Users end Export. 7048 KMz 2% ;;,nxl! .
7 L Y ! x 34 &p
= . Note: industrial usees  quantity prices available. 262 154 XHz faR Imws 95
Read this if you value your job. CMOS Mastly Motorols, ACA Fame Sl e S
| am wriTing 10 8 worried man (or womanl, | am wiling 10 you, Are you scared of compyters? i | 4000 14p | 4042 60p) 493 a3p | 4400 £790|4530  70p | (455K s 2} Plainboard
o
Well not scared of the computers thamseives. But scared of whal they £an oo. Pratty walt avery- 4001 l4p | 4043 70p| 4094 €168 | 4410  £720)4531 €130 4 1000 MKz 0% (n9 sinps|
where :Idwml. an TV, these mitso-things ars being sean more and more all the time and you seem 4002 1ap | 4pds 85pi 4095 p | 4411 £6.854532  £1.90 | | 1.008 MKz £150 Fex s2p
B b e s et BA ho e bt do i) DOT R Tumasrsiaisa iavara ot e onartve S 4007 MRN8, | (S045 W 7o (4097 QRRES 204 24 1SV EL 10,3500 RRE2. 5% I L5 M 88§ yexie w2l
saying really, or are they just tpeshing words they've raad out of 8 magarine or heard on T.V.7 4008 62p . 4047 Top | 4098 $8p | 4422  £6.66 | 4537 £26.10 § | 18 MH; 2323 4 Teresipes €150 50
What you need is 3 [1 i, an hunest friend, who wil Iy (o help vou. | will be your frieng, 1 am 4009  35p | 4048  55p | 4089  96p | 4433  (7.70|4838  f146) | 1:2MH: €289 1 pqormig £158
g;:,.,nq. 2y namd i Kedn Parking. Wity nal write 10 me o1 phana me (my number i 851-645 601(‘) 40p % 50p g:gi E:g ““3£V ggg :5395“ 'E:Hg 2000 hﬁﬁ;}zm o» MNP readtdad  E2.59
- a0 1 304 . . 2097 H an A
I sand | woultt Lie 2n honest (riend 50 1"l Dagin now — | wotk for 8 firm which 34113 8 computer in 4012 1:§ 4051 n: 40102 £1.80 | 2461 £3.83) 4543 £1.36 | | 74576 MH: o9 :T:r:::é:ﬁ:;l %:G‘: 1
Isut l‘n:;‘n Ia:d 1 would Sike 10 sefl g«u 10 you- mﬁ‘"‘f of the comgutar sr!l:m i3 the ‘Custom 80 4013 p | 4082 78p | 40103 £1.75 | 462 £441)4545 E335) 2400 MH: 082 f—
ystem’. | kKnow you 310 gaing to buy s computer kit of some sort very soon, because vou just can’t 1 =
te1 things oo on as thery are. "Computing” is 8 club, and you're Nl & Member vat. wc>r:.l ﬂil!uv'\;u 9013 Tpii}2053 78p, 40102 50 u“mgopp A et A ZE2salMEL SILOEEC
rmpy have baught & computer and Found you $1ill hpven't o clue what gaes on (nalge. Mirzels chips 415 66p | 4054 126 40105 £1.15 VP £3.14| 4553 £2.95 | 3000 MHz 362 [ 100 60p
they may be but it will Le & micacis if you can understand what they do by just looking at therr. 4018 F2p | 4055 (125 |40106 7Sp | 4600 €675 4556 €138 32768 MH; 21 M
Vwhat Iwanr io 22l you 15 10! |ust the preces. | want io sell you ‘the knowledge’. Than you'll know 4017 48p [ 4056 £1.20 | 40107  BOp | 450) 23p | 4555 S0p ¥ | 3579545 MK .75
3 Much 33 | do, and you wen't nead me aaymors. Al { esk from you s that whan yau know what 4018 88p | 2053 [4.80 | 40108 £450 | 502  £1.20| 4556 65p | 351216 MH2 352
computing i feally all 3bout, shot you trest athers in the 3ame way wral you would like 1 ba 4019 42p | 4080 90p | 40109 £1.00 | 4503 70p| 4557  £3.20 § | 1000 MHz £1.98 B14/16 e
teated Don’t snea at them betausd they don't know the dilference between PASCAL end BASIC. 2020 €1p | 4082T £9.96 | 40110 £3.00 | 4505 £5.71( 4558  £1.20 | 4012 MHz £1.9 10p/12p/ 139
:zrﬂ-ﬂl:m what an 52320 interfacs is, o how 8 WART works, remember wr o had o start, . | ag21 4063  99p | 401M £1.77| 9506 50p| 4559 €395 0 409 MH: e | a2 #l- pi2%y
3 2066 109/ 209/
Compulers ere bound 1o make our lives essier and happier land richer) if sed wisely, 402 il 36p | 40160 £1.54 | 4507 AQp HACCORSEL 80, 1413104 M (3] -
R A g by (T bcuead sorthe .wmpm,"gub, ST ;‘g,;,';’_"om'g;;;o: 4023 20p | 4067  £3.99 | 40161 154 ﬁs £2.65| 4561 8ip || 4amb1gMH;  £125 | Wvom q
knows about compylers we will be [ree 10 caatinue to make an honast living — a1 the momant there 4024 45p | 4068 22p | 40162 £1.54 | 4510 B8p| 4552 £4.35 § ' 45604 MHz on Dt oy
76 8l oris of proplc who are wnscrupulously Wking money ftam innocant people by taking 4025 13p | 4063 20p | 40163 £1.54 | =511 68p| 4565  £159 | 4300 MH: E199 ) evar trpe
aavaniage of 1hair ignorance. and 1 for ono [ust don’l wani ta be a part of 2 business ke that Just 4026 £1.30 | 070 26p | 40173 E1.54] 4512 T5p| 4568  £2.38 ] | 49152 MH: an r0 lasariee Ierce £ SO
read through 2 lew advertisements, and think 10 yourss!! bow can they stl be The besi? a7 38p | 4071 20p | 40181 EBO3 | 4513 £1.99| 4563 175§ | SO MK 0ne p—————
When | sabd | arm wantlng 1o 38l you "the knowisdga' plaase don't think | em otfering a corras- 4078 BBp | 4072, 20p | 40182 £1.90 | 4514 £1.95| 4572 36p § ! 50668 MH an
pondance coursa. In my viow thai's not @ surlable wey 10 lestn = a course has 10 prozeed in simplo 4028 Tip | 4073 20p [ 40192 E241 | 4515 E1.98| 4580 E4.60 | 15120 MH: 0323 j| EDGE CONNELTORS
loglcal steps — how an *AND gate’ works, and what is 3”'fip floo” and 80 on — microcomputers 4030 S0p| 4075 20p | 40193 241 4516  76p| 4581 £250 | |1EMHe a7 § 9 ey 0I1° s
have lett all that simple 41ut Deh:nd Iong 5o and you Il nevar catch up that way, 031 E170| 4076 B0p | 40193 £105| 4517 £4.15) 4582 99p B | 52738 MK S wrap_ golaritg slet po 37
Learning computing is a Lit like learning to swim. bul you'vs got no time 1o weste. Whai ) Ihink 5 B Y b . P | 22428 i St J
you need is 10 be plunged in al the deep and ~ there's no ime for splashing sbout in 1he Deddling 4032 £1.26 | 4077 26p | 40208 £7.54 | 4518 42p| 4583 90p 6000 MHz 271 Slagie sdes (1 x47) £2.11
;.:\I:::'l"::w abitat ."!.r“me‘ Bhul il’,W:'ll 0(ng in 3t the doep end — ywnﬁ need a friend o save 33 gg ﬂ? ggp :‘1]?“?7 %ﬁ:“ :g;g %p :g QA%: | gtﬁéz:’ g—g Usebia zidud [2X42]€4.10
Crwrtung d what I’m hara for. 40034 BN P 1] i S . . e —————— Y
Of coursa /'8 not like swimming in ane IMportant respect — you have 1o buy 4 computer first 4035 96p | a0z 26p | 4161 59p | 4521 200 4588  E230 § 655360 MHz f1ee f| TIMEA IC [
belors you can enter the water, Down A1 the 3hatlow €nd this will codt you aboul E50 with & further 4037  £1.15 | 4085 21p | 4162 99p | 4522 £1.11| 4599 E695 | 7000 MKz £1.98 SHGEE. 16p/t%
mlo; tha necassary AAM (momory). = a1 the deep and. where you'll find me. the cost is at loast 4038 [£1.10| 4085 5p | 4163 99p | 4526 85p| 4700  E1.75 § ' 2168 Ak 25 i
y i ; 5 q ! 039 E£2.79; 4086 s5p | 4174 g9p | 4527  £1,15| ICM7038A 7680 raMz £193 MPS
| bat you're saying “soma friend this — he's ah & to spend
ihaughtl' Weil '8 trus, | think you hava got e "3;”‘1'1'.." e e 2040 69 g 725 4175 £1.05 "g £803g £4.25 | 736802 MMy an (2% Wi dips)
108 prics — the ‘chip count’ (number of integrated circuits vsed) has w be keot right down, 041 8 £ 4154 £105 | & 1. 3,000 tH: £1.99 (31306
D e T T S T A e impwe, a8l 2
i s r, secondly some el N ks’ !
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FEATURE

Adjustable

Sensitivity Continuity
Tester

David Wolfe, Cambridge

Continuity testers operate by compar-
ing the resistance between the test
probes with a fixed reference resistance
{if the probe resistance is less than the
reference then the tester indicates this
somehow). This is fine if the tester is to be
used in anly one type of application, but
means that the tester is limited to this ap-
plication. For example, when testing con-
tinuity on a circuit board one is generally
testing forvery low 'hookup’ resistances;
when testing long cable runs, however,
such as in house wiring, one tests for
resistances often up to several kilohms.

This design overcomes this problem
by having an adjustable reference. The

TEST
PRODES

Ot

_°]_
3 -
3
e i BATTERY

NOTE:
IC1 15 CAI14Q
IC2 15 655

0l [y + PIEZO
= BUZZER OR

I 80R
g::u SPEAKER

tested resistance is configured as half of
the potentiometer which is adjusted to
give the required sensitivity. Obviously
by changing the component values,
especially that of R2, the range over
which the tester can operate can be
altered, but it should be remembered
that for the tester to discriminate very
low resistances the potentiomentermust
be able to output voltages very close to
ov.

Continuity can be indicated in

several ways depending largely on-user
preference, but also on parameters such
as current consumption and parts
availability eg a mechanical ‘buzzer, an
astable driving a loudspeaker or an LED.
These would all need a suitable driving
circuit as the op-amp could not do this
directly. In the prototype a piezo buzzer
was used for low current consumption. A
CA3140 !C was chosen in this circuit for
its ability to operate with inputs near to
the negative supply rail.

e e T e T T

Micro-power VOX
David lan, Hampton Court

Previously published voice operated
switches seem limited in application due
to their disproportionately high current
requirements relative to the subsequent-
ly switched circuitry, egbattery operated
baby alarms, portable transmitters and
so on.

Including a visible indicator this
design has, at 9 V, a quiescent consump-
tion of a meagre 800 uA, rising to a max-
imum of 1.6 mA when triggered, but is
capable of cleanly switching at least 250

mA atup to 30 V.

The 741 is wired as a decoupled,
high-gain preamp, with RV1 controlling
the switching point over a wide range of
audio levels — anything from a whisper
to a shout. The resulting voltage level
triggers (via Q1) the monostable formed
by three gates of a 4011. When the out-
put of the third, inverting, gate goes high
the N-channel VMOS FET, Q2, is en-
abled, thus completing the power supply
of an external device.

The ‘on’ resistance of a VMOS FET is
less than 2R (“off” is tens of megohms)
and quite large currents may be safely

handled before a heatsink becomes
necessary.

To aid setting to a given sound level
the unusual, but currentsaving, arrange-
ment at the output of the remaining 4001
gate provides a single flash from LEDA
whenever the monostable is triggered.

C and R were selected for the par-
ticular requirement of an ‘on’ time of 14
seconds; 1u0 and 1MO gives approx-
imately one second delay, depending on
theindividual gate's transition point, Any
medium to high impedance microphone
could be used; the electret type shown
was to hand.

D2

EXTERNAL rVa
SUPPLY

12k

R !
NOTE:
amr tc 15
L2 18
Q) 1S BC10E
D1 = 3 ARE IN2148
LEDY IS ANY LED

741
40118

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ET1 is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Brawings should be as clear as possible
and the text should preferably be typed. Circuits must not be subject to copyright. Items for consideration should be sent to EY1 TECH-TIPS,
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Four Input Stereo
Mixer
R.D. Pearson, Sheffield

The mixer circuit shownwas designed to
allow four or more inputs to be mixed
down, producing a stereo output. Each
input has stereo panning and a level con-
trol. The gain of the input stages can be
boosted according to specific needs by
adding RX, making it possible to use a
direct input from guitars, microphones
and so on. Note that to avoid poor fre-
quency response, the gain of this stage
should be kept below 50 (keep RX above
2k2). The input impedance is 100k and
should be high encugh for most applica-
tions.

The two output stages have suffi-
cient gain to compensate for the at-
tenuation of the panning controls. If
more than four inputs are used it will be
necessary to increase the gain of the out-
put stages by decreasing the value of RY
to 6k8 for six inputs or 4k7 for eight in-
puts.

741 op-amps should prove suitable
for most purposes, but if lower noise s
desired then a low noise op-amp such as
the TLO71 may be substituted. The sim-
ple zener regulated power supply shown
should be suitable for general purpose
applications.

Anti-Theft Device
G.J. Phillips B.Sc, Durham

Many audio retailers employ anti-
theft devices whereby a loop, made
up of lengths of cable joined with
plugs and sockets, is passed through
the handles of radios and cassette

players. If the loop is broken an alarm
sounds.

The circuit diagram shows a
design which has been built in the lab
and functions very well. R1 sets the
quiescent current in the loop. The
loops could include vibration sensors
or any other suitable normally closed
contacts. When the loop is broken,

VIBRATION
[SENSOR

I R2
— M AA— g2

LOGP

7.2
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h
L}

BUZZER 0
! 13V
\

NOTE:

1C1,2 ARE 4011
qtIsBCIS

D11S tNa148

D2 15 tH4001

CONNECT UNUSED INPUTS

TO OV OR +18V

BATTERY
[AVO 8121}

the logic 0 at R1 causes the astable
multivibrator formed by IC2ab to be
enabled via gate 1C1d, which acts as
an OR gate for 0s at its inputs. The
astable frequency is set at approximately
Y4 Hz causing the buzzer to sound inter-
mittently.

The logic 0 at R1 also triggers the
monostable formed by 1Clab,c and
the output of this monostable al-
so enables the astable via pin 12 of 1C1d.
Thus, if a quick-witted thief quickly
remakes the broken loop or the vibration
sensor quickly breaks the loop, the
monostable ensures that the alarm con-
tinues to sound for approximately 20
seconds. If the loop is left open then the
alarm will sound all the time. Unused in-
puts of the CMOS chips should be tied to
Ve or 0V whereupon the quiescent bat-
tery drain will be less than a microamp.

R1 can be replaced with an LDR
(ORP12) and a 10M resistor used to
replace the loop. The alarm is then
triggered by light. Place the device in
your components drawer and you'll be
able to nab the guy who's been pinching
your ICs when no-one’s looking.
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$X 115 STEREQ JACK WITH $'WITCHING

FOR FIXED RESPONSE LINK A TQ
FOR FIXED HESPONSE LINKBTO AORC

DETOD
FOR VARIABLE RESPONSE REMOVE LINKS
AND INSFRT 00k POTS AS SHOWN
V1 1S PASSIVEJACTIVE SELECT = SHOWN aCTIVE
$ww2 15 HIGH IN/OUT SELECT - SHOWN IN
$iv3 1S LOW IN/OUT SELECT ~ SHOWN OUT

Y
ourf W
T | b
r—‘

TO Sv1TCH BODIES
AND POTENTIOMETER

A

10K

ORIGINAL gt p
TONE VOLUNE
CIRCUIT \

A

NOTE:
1C1 18 4077
LED1,2 ARE ANY LED

O Vpp(3-18vi

LED2

c
B EOS
A B 3 D MODE
0 0 D < BISTABLE
0 1 ) T ASTABLE
1 0 D C ASTABLE
1 1 D [+ BISTABLE
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Heads Or Tails

D. Indyk, London

An ultrasimple heads or tails indicator

can be built using a single 4077 EXNOR
IC. The circuit is normally in a latched
bistable mode; when the switch is closed
the circuit will oscillate, e toss the coin.
The astable frequency is approximately
510 MHz. If desired a small push-to-
make switch can be connected in series
with the battery as an onfoff switch, such
that the battery will be disconnected
fromthe circuit unless the device is being
held. The LEDs can be any colour.

r“l

TOBATTERY
Ve [IV]

Active ‘Stereo’ Bass
Guitar

J. Smalley, Nottingham

The circuitwasdesigned to increase the
musical capability and performance of a
single pickup, passive bass guitar. While
having a performance advantage over
many ‘off the shelf’ active basses, this
system also allows the musician to have
his favourite bass converted to active
status.

For optimum noise and consump-
tion of battery current (650 uA quies-
cent}, the TLO64 BIFET quad op-amp was
chosen. As a result, the circuit may be
broken down as follows: IC1ais a voltage
follower and provides a low impedance
0 V rail to bias the remaining amplifiers.
IC1bis also avoltage follower and serves
to isolate the two filters from the pickup.
IC1c,d are the high and low filters respec-
tively. The response of each filter ex-
hibits a shelving curve which rolls at
6 dB/octave. In rough musical terms, the

.slope break points are arranged so that

bass notes are handled by the low filter
and the higher notes by the high filter.
C3 or C8 may be adjusted for a dif-
ferent slope position, and the ratio R4:R5
(high) and R13:R14 (low) for an alter-
native differential gain ratio. R17 and
R18 may also be adjusted for pickups
with different output levels. SW2 and
SW3 allow the filters to be ‘in’ or ‘out’,
and SW1a<d allows the original tone cir-
cuits to be connected to the output jack,
and totally disconnects the electronics.
Battery onfoff is via a pair of insulated
switching contacts on the stereo jack
socket. In the instrument modification,
the original jack socket is removed and a
stereo version fitted in its place.
Musical use is very much a matter of
experiment, but best results were ob-
tained when using a stereo lead with a
twin channel amplifier. ETI
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Convert your ZX81 to full size QWERTY Keyboard. Ask for details. .

SPECIAL OFFER

The AND-834 sravidet an Prctenc Bachn Tric cmrv:c'nm-u B35z 33 MANFD. 11900 ownts thy cumber o1
& CAS/E Indlturmanl (oo O 16 Winform ! Ervahapm <o o bikesid

C3030.1Y £ BN O )muu-bmcmmmcma:umnmamm Iite, G U LoD NTILY Of Byag weh
diffminy]l Chomds Uy ehverced Mecroprocemor technology, Plevbect of 50-100 DAmSaRAS, Bratne:, of LIDE AMerizan Bongas ana
Scores cae - . Can -

" e I ltyrihel % vy Ky 3 3% Rk T s, 0idts Mutie Pad
%" Miniature CCTV Camera £130 oty 1o gnd it o o Sy Soce i, Factiy C1seifoe | Saion o her ot e M wnoca
curpouton of inirg, Aleoes Chona snd et wriodioy Multpie Stoee B COLRIST wiTh Tt 362378 (B} SECDON O0E I B
Used C ter Desks £30 s poret by Lo At (T e ool [N b o Byl
et 3l s - nesrmarznng Master ol U ¥
omputer SKS Rivythn At eer " corpli 16 Sof PO 100, DS poduceng
ey N g basreey drvpr pe BB ¢

{Note: Only personal callers). P ad

QuR vmcts mcLuDE VAT, CARRIAGE AND INSURANCE
AL 00  prsbn S i e e W24 AL e

ALL THE ABOVE PRICES INCLUDE V.A.T. AND CARRIAGE

JATERA <. Loy
‘LI. INSVHUMEN‘TI MAV BE SEEN Iﬁ OUI SHOWRDOM

ALL MAJOR CREDIT CARDS
ACCEPTED : Small surcharge  fC=oT0

CROFTON ELECTRONICS LTD.

35 Grosvenor Road, Twickenham, Middx, TW1 4AD
01-891 1923/1513

CLEF PRAODUCTS (ELECTAONICS! LIMITED oepe €11
44a BRAMHALL LANE SOUTH. BRAMHALL

SYOCKPORT, CHESHWAE SK7 1AH
TEL: 061 439 3297

Happ
M@mmg@s

82 Part type 1off 50-99 100 up
:}12 %%ns .......................... 95 85 .75
1 nseen. .. .... T Mo X 350 | .90 .80 .70
Send 70p for your copy 2114 200ns Low power ................ 125 115 1.8
now — 64 pages (Ad). 2114 450ns Low powar ................ 120 110 1.00
More than 6000 stock grgzgnsc Bt 1T LR 345 295 275
: 16150nS CAVIS . .. oo ve e 695 645 595
gel';‘ss from  puts ;'a"d 270B450MS .+ v v e 195 175 165
0 to  compiete 2718 450N BVOlt . . oo 225 205 195
computer systems. 2716450ns threerail . ................. 740 7.00 6,75
2732450ns INtel type. . oo o oo 450 415 3.95
With it we include a 25632 450ns Texastype ................ 495 460 440
Reclaim  Voucher ZB0A-CPU £5.25 ZB0A-P10 £4.75 Z80A-CTC £4.75
Low profile IC sockets:
value 70p for spend- Pins 8 14 16 18 20 22 24 28 40

ing towards orders
value £10 or more.

—

Pence 9101114 1518192533
Soft-sectored floppy discs per 10 in plastic library case:

5inch SSDD £17.00 Sinch DSDD £21.00
8inch SSSD £21.00 8inch SSDD £26.65 8inch DSDD £31.75
74LS sarias TTL, large stocks at low prices with DIY

discounts starting at a mix of just 25 piseces,

Write or ‘phone for list.
Please add 30p post & packing to ordars under £15 and
VAT to total
Accass & Barclaycard welcoms,

. 24hr service on (054 422) 618
| Government and Educational orders weicome,

IN CATALOGUE 82

COMPUTER SYSTEMS

Details of the superb new
GEMINI MULTIBOARD SYSTEM,

CENTRONIC, EPSON and OLYMPIA

printers; £15 minimum

Also full range of Trade accounts oparatad, ‘phone or writa for details
LNASCQM computers and accessories. ; Prices are still tending to drop, ‘phone for a quote before

y you buy

Happy Memories {ETH), Gladestry, Kington,
Herefordshire HR5 3NY. Tel: (054 422) 618 or 628

ELECTROVALUE LTD. DEPT. EV.12. 28 St Jutes Rosd, Englefiokd Groen. Eghem, Surrey TW20 (HE
Phone: Egham 33603 (STD U784: London §7) Telax: 254478
Northern Branch (Parsonal Shoppers onbl 630 Bumage Lane, Bumegs, Manchester i3 TMA Prone: (061} AX2 4045

78 ETI DECEMBER 1981



Icohol may be wonderful stuff
(well, we think so), but it tends to
have unfortunate side effects; too

much of it will cloud your judgement,

slow your reactions, affect your
balance and, worst of all, make you
certain that the exact opposite is true.

Such a state of mind is dangerous if

you intend using that modern offensive

weapon, the motor car. The ETI

Alcohometer is a crystal-locked reaction

timer that is simplicity itself to use

(always an advantage when you've had

a few), and will prove to overconfident

imbibers exactly how much effect the

odd lunchtime pint or five has really
had. Lots of fun at parties, too —
although once you have trouble
holding the button down, it's probably
time to leave. In a taxi.

Button Up

When the Alcohometer is switched
on the display is blank, except for the
decimal point. To play, you hold down
the push-button and wait. After a ran-
dom time period lasting about one and
a half to eight seconds, the display

lights and starts counting up from zero. »

Releasing the push-button stops the
count and displays your reaction time
in seconds. To conserve power the
display blanks automatically after a
further eight seconds; if you're in a
hurry to play again, pressing the push-
button blanks the display and starts a
new cycle If you don't react within
one.second, the display latches at 000
50 you can'’t claim a reaction time of 3
milliseconds just because the counter
clocked round once before you
noticed.

Brave ETI volunteers found that
even one small drink could have a
noticeable effect on reaction time, but
don’t take our word for it — start
building one now and be ready for
Christmas!
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Construction

The construction is elegantly sim-
ple since all the parts are mounted on
two PCBs; nevertheless it's quite in-
tricate, due to the high component
packing density. Solder the com-
ponents into the main board first, not
forgetting the orientation of the ICs,
capacitors and diodes (see overlay).
Use IC sockets, it's always a good
precaution. Veroplns should be
soldered into the holes for the push-
button switch, and the switch soldered
in turn to these, so that the height from
the top of the button to the board is
27 mm. Remember to put in all the
board links, including the two
underneath the board, but do not
solder in the vertical links to the
display at this stage.

PROJECT

Th|s remarkable reaction timer contains
a crystal-controlled counter to
determine drunkenness in

alliterative alcoholics.

Design and development

by Rory Holmes.

After building up the prototype we
discovered an unusual problem. It
appears that some manufacturers
produce longer plastic DIL. packs than
others, and if your 4017s are too long
they won't fit the board. The Motorola
chips we used (MC14017BCP) are OK,
but if yours are too long you can
always grind off the ends (carefully!)

If the crystal is a plug mounting
type, don’t worry; its pins can be cut
shorter, and wire links soldered from
the pins through the PCB holes. This
same procedure will be necessary for
the onjoff switch (SW1) which is

‘mounted sideways on the board (see

photos). A small piece of plain PCB
acts as a spacer between the switch
and board, to align the switch with the
moulded case cutout. It's a good idea
to place the board in position on the
case to check the exact switch placing,
before securing it with superglue.

The display board is mounted
above the main board and is held in
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With the top off, you can see how everything fits into the case — just! ’
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Fig. 1 Circuit diagram of the main control and oscillator section.

place by the vertical wire links (see
photograph). Solder in all the com-
ponents as per the overlay diagram, in-
cluding the positive rail link, and noting
the polarity of C9 and LED1. Sockets
should be used for the sevensegment
displays, both for protection and to
give the required height. Lengths of
tinned copper wire (about 2”) should
now be soldered at all the vertical lead
out holes — 23 in total. After
completing this carefully check the
track side of the board for bad joints,
solder bridges and other faults. It will
be very difficult to correct mistakes
after the boards are soldered together.
Also check that all the ICs are plugged
into the main board.

Now comes the tricky bit; all the 23

wires coming down from the display
board must be inserted into the cor-
responding hole, vertically beneath, on
the main board. It helps to trim the
wires to different lengths, starting at
about 1” at orie end, and increasing to
2” at the other. They. can then be in-
serted one at a time, as the boards are
lowered together. When the boards are
together the separation (between both
parallel component surfaces) should be
adjusted to about 13 mm. The wires
can be bent under the board to hold
‘this position, and then soldered and
cropped.
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Vero Intelesting

The case used is a two part
moulded Verocase. This case has a
built in battery compartment, and
ready-made cutouts for the display and
onjotf switch. There is a small moulded
stand-off in the centre of the bottom
case half — this should be filed or cut
down in size, until it's shallower than
the three PCB stand-offs. The board
assembly can now be fitted into the

bottom case half. The PCB edges may
need filing for the good fit against the
bottom of the case (be careful not to
file away the copper tracks at either
edge). An appropriate hole must be
drilled in the case front for the push-
button; a good method is to put a
small blob of ink on the button head
and then bring the case halves together
in the correct position. The ink will
leave a drilling mark. The board can be
secured in the bottom of the case using

This photograph
shows how the
display board is
¢ mounted piggyback
on the-main PCB. If
you look carefully
you can see how
SWT and PB1 are
soldered in place.
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PROJECT : Alcohometer
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' ic8 gap — 1 en ourlre ic10 0
GATE S{EN 3 Ic9 = A
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ovQ
Fig. 2 Circuit diagram of the +9v O~ : BUYLINES
counter/display section (above) J+ l + _L The case used is one of the Vero range, order
and the supply decoupling == code 202:22275G. The two PCBs available from
capacitors. E:l’u gg <|: c1o cn our PCB Service on page 94, and none of the
oo u 00n (mn win  |irea) other componeats should cause any problems
(although you should note the point made in the
text about the 4017s).
ordinary adhesive pads, if they are used HOW IT WORKS

double thickness. The displays should
just come in line under the window
when the two case halves are together.
A suitably sized piece of red filter
plastic or polarising sheet should be cut
and glued underneath the display
cutout. The battery can be held more
securely by sticking a piece of plastic
foam into the battery compartment for
a compress fit.

Time To Test

You are now ready to test the
finished article. With a PP3 (9 V)
battery connected to the clip lead, and
the power switch in the ‘on’ position,
only the discrete decimal point LED
should be illuminated. If you have
access to a frequency meter you can
use the trimmer capacitor to set the
frequency of the crystal oscillator to
exactly T MHz. Otherwise, leave it at
about mid position. Now press down
the push-button and keep it pressed;
nothing should happen. . . Suddenly,
the display will illuminate, and start
counting at 1,000 counts per second.
Having reached this stage, the idea is to
let go of the button pretty smartly. The
figure will freeze instantly, and
continue to display your reaction time
in seconds. After about eight seconds
the display will disappear, and you may
try again; alternatively, pressing the
push-button will reset the display
immediately for another attempt.

Note that it is impossible to cheat,
except by precognition. .
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At some random time after push-button PB1 is
pressed, the display comes on and commences
counting. Releasing PB1 stops the count, freez-
ing the display, which then shows the time elaps-
ed between the end of the random period and
the release of SW1. After a short time the display
automatically tums off and resets, ready for the
next reaction test The random time period,
which will be between 14 to 8 seconds, is set up
by 1C2, a four bit binary counter wired to count
down repetitively from 15 to 0. It is clocked at
around 2 Hz by the slow oscillator built around
1C1a and b, so that a complete count cycle takes
about 8 seconds. With PB1 open, the output of
1C1d will be high; this holds the output of IC3b in
a low state and sets the Q output of IC4a, aNOR

counting down from 15 to 0. One or other of C
and D, the two most significant digit outputs, will
be high when the count is above 3, ie for about
64 seconds of the 8 second period. Thus the out-
put of NOR gate 1C3a is taken low, enabling
1C3b, whenever the count is within that range.

Now, operating PB1 takes 1C1d output low,
putting a low on the secondinput (pin 12) of IC3b
and the set input of IC4a. With both inputs low,
1C3b output will go high; a positive nulse is ap-
plied through C4 to the reset input of the latch,
allowing the Q output to go ow and sending a
CLEAR pulse to reset the counter section. If the
IC2 count is less than 4 however, IC3a’s output
will be high, halding 1C3b low so that the latch,
with its reset input pulled low by Ré, cannot
change state. Thus the random time period,
which ends when 1C2 clocks down to zero some
time after PB1 is pushed, cannot be less thana 3
count, ie around 1% seconds.

When IC2 reaches 0, the carry out line(pin 7)
goes momentarily low, taking one 1C3c input
low; the other input {on pin 1} is already held low
by the Q output of IC4a. Thus IC3¢ output goes
high and the positive edge through C5 will reset
latch IC4c, 50 switching the GATE line from the Q
output to its active low state. The positive pulse
through C5 also triggers the set input of latch

IC4b, taking the Q output hlgh which turns on

latch, to high. Meanwhile 1C2 is continuously -

the display. This is the end of the random period
and the start of the reaction timing.

The GATE signal starts the counter-timing
section simultaneously with the display illumina-
tion. The user must now release PB1. As de-
scribed above the set input of latch IC4a will then
g0 high, taking the Q output high. This holds the
set input of latch 1C4c high and so takes the
GATE line high again, stopping the count and en-
ding the reaction timing. The pin 6 input of {C1c
is now held high by the Q cutput of IC4a. Thus,
when the IC2 CO line goes low again after a fur-
ther B seconds, IC1c will go high and the positive
pulse through €2 and D2 will reset the latch 1C4b,
taking a Q output low and turning off the display
to conserve power. The latch IC4b can also be
reset via D1, which steers a positive pulse detived
from C3 and R4 to the reset input. €3 is.con
nected to OVERFLOW, the final divide-by-10
output of the counter section, thereby blanking
the display when the count reaches 1 second.

The display has three decimal digits follow-
ing the decimal point, which are driven by I1C8,9,
and 10. These are integral decade counters and
seven segment decoder drivers (4026) which
drive common cathode LED displays. Since the
readout is in seconds it follows that the clock fre-
quency for the least significant digit must be 1
kHz. IC3d forms a CMOS oscillator, with the fre-
quency set at exactly 1 MHz by the crystal. This
output frequency is then divided down to 1 kHz
by 1C5,6 and 7 (4017 decade counters) and sup-
plies the CLOCK for IC8 (pin 2)

All the pin 155 on {Cs 8,9 and 10 are wired
together and form the RESET/CLEAR line (active
high). Likewise all pin 3s form the DISPLAY line, a
low on these turns off the display. The GATE line
goes to pin 2 (the enable) of IC8; when this is
taken low the clock is enabled and will start
counting. Pin 2 of IC8 and 9 are both wired to
ground to permanently enable their clocks. The
circuit is powered by one 9 V PP3 battery with an
on/off switch SW1 in the negative rail. LED1 in-
dicates when power is on and also marks the
decimal point. Capacitors (8 through €12 pro-
vide supply decoupling for the iCs.
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PROJECT : Alcohometer

PARTS LIST

Fig. 3 Overlay for the display board. Arrows indicate vertical wire links
to the other PCB.

Resistors (all YW, 5%) Ic2 40298 o I ! aaaaan f f ; j f
21 M0 13 4001B 1c10 '\ 'Ic8
v ik IC4 40438 c3 eq
R3 220k 15,67 40178 (see text) ERAR Y
53'6’7 ]gﬁ 1C8,9,10 40268 ov Co
R9 120k E£1r'>21 (}q‘g;‘??ed LED | ~ '
R10 820R DISP123  0.3" severrsegment common @ 1 1 T 1 t f I f 1 f f } f f f f
Capacitors cathode LED displays
C1 220n polycarbonate
C234,5 1n0 ceramic Miscellaneous
1¢e 100p polystyrene XTAL 1 MHz crystal 3
c78 47u16V fantalum  pp miniature push-to-make
C9,10,11 100n ceramic switch
v 660p trimmer SW1 miniature slide switch
Semiconductors PP3 hattery and clip; case (see Buylines; PCBs
1C1 4011B (see Buylines).
tt tt t tt
= . :
25 po
G ey %
’ F 4 i »_ ‘ "' asanandnanaonnnao
+ b b L} iC6 o1
one L HVERL 40V e o

Fig. 4 Overlay for the main PCB. Note the insulated wire links under
the board — IC4 pin 5 to IC2 pin 9, and IC4 pin 2to IC1 pin 6.
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INFAA HED MAGE CONVEATOR type 9606 (GV144) 1% ia. Requiras
single low current 3KV 10 6KV supply. Indivdually boxed. With dats
£1250 sa 10011 £100.

INFRA RED QUARTZ LAMFS. 230V 620 Waits Size 13% » 4" do (150
o8, 10 0fd [10, 24DV 1650 Watts Sizo 2% ~ %" dia. £3ee. 10 0f1 £26.
FANS 115V 13Wat1 Sice 3% # A% » 1% . Secondhand £2 50 ea
CENTAUR FANS 118V Sizc 2% » 4% « 1% New [460 es
Secondhund (250 ea

DELAY LINES 50 ranosecs. Ground nout. Size 2 » /16 x 5/167.

Now 26p ea. 10 off £2.

PULSE TRANSFORMERS. Sub min Size % » 5/16 2 %™ Secondary
centre wpped. New. Suitable for Thyristor tngyering 20p ea, 10 off £1.80,
100 off £15.

MOTORS 12v DC with pulley & semiconducior sneed conwol. New C1 ea,
100t (B

DIAMOND K CONTROLS ROTARY SWITCH Single polz 10 way. Printed
cucuit mpunt New 10p ea 100 ot £7. 1000 off £50.

stepping motors - 200 Steys 20-0¢/in torque. 12/24V Inpul, S wue, £12en.
sleppingmoters 200 Steps 20 o2/in toraue 120V input 3 viire, £4 aa.
STEPPING MOTORS & volt 33 Amp aperanen 2 Wire. PPS 0 220.
RMP 0 250. Used £16 ¢5. .
STEPPING MOTORS  6/12 pasition £an be uset 5 & lucho, 12/24V il
work on 5V £150 es. 5 for £5

MiiN KEYBOARD Push contacts, marked 0-9 & A-F & 3 ootional, £1.75 es.
10 tor £15.

KEYBOARD PAD Size 3 x 2% x 27 high with 12 Atma Recd Switches,
Blue keys marked in grzen. 0-9 Lt 0 518 with one bisnk_ [4 ea. § off (1S
PEP£2 50,

DON'T TAKE CHANCES Use the proper EHT Cable 10p meue £7.50 100
matres PEP 2

RAPID DISCHARGE CAPACITORS 8 mfd 4KV £5 each. PEP £2.

HUNTS CAPACITOR 0.1 mfa 3KV OC Wkg. Swe 1 %" cla x 3. £125 ea.
10+4ar £10

E.H.7.CAPACITOR 500 pf 8KV 20p each.

RECOUPLING CAPS 0.05mld 10v; 0.01mid; 0.047 250v; 330pt. 100 off
one type £150

CAPACITOAS ak a1 5p each. 3300nf: 220nf 250v; 0.0Fmfu TEGV: 0.1 ut 400V.
TANTALUM BEAD CAPACITORS 2.2ut 20V 10 off £1, 100 off £7.50
300ul 6.3V 15p ea

TANTALUM CAPACITORS, 22mid 6v; 39mid 10V; 22mid 38V; 1mid 35V.
All 10p. 100 off £7 50.

MICROPHONE / EARPIECE INSERTS. Ex Min. Brand Now wiapped. 750 ¢8.
10 off £6.

TRANSFORMERS — All Brand New.

Auto 240V Input 115V 1 Amp output £1.25 ea

240V tnpyy Sec 6V 1 8BA. Size 2% = 2 x 2", Good quality £1.50 ea

240Y tnput Sec 12V 100MA, Size 60 > 40 x 42mm 50p ea.

280V Input Sec 12-0-12v SOMA Size 53 45 x 40mm £ ea,

115V Input Sec 5V 250MA Size 111716 x 1% x 1% 7, 2 for 50p

240V Input Sec 2 windings 12V ynd 28V 1 Amp. Size 2% # 2 % 2. £29a.
Sip-Min 0.120-240V Input Sec 12-0-12V rated ¢VA. 75p ee. 10 off E6,
100 off £46.

TOROIDAL 0-115-230V fnpul. Quiput 13,5 0135V ratey BVA. E1.70 ea
10 o £15.

TOROIOAL D-120-240V Inpus. Output 0-12V; 10W A per vanding. Encapsulsted
Identcyl ig R.S. Componants a1£9.40. OUR PRICE (5 ea.

TELEPHONES — PEP £1.50 ca. 5-10 units £6. Over by airangements.
zgﬁs';végyggk Grey. Blua, Graan £5.50 ea. 10 off £45. Discolourad £4 ea,
[}

746 style Brack ov Grey £7.50 es. Diger Black style £2.50 ea.
SOME EHT TRANSFORMERS & CAPACITORS amvays avallanie

enquire
VARIACE = 2 Amp. Ex-#uipment. Good condition. E12 ea. PEP (3.

please

TRANSISTOR INVEATOR, 115V AC 1.7 Amp nput, Switching st 20KHZ.
Qutpat windings frorm Por Core, Car bé rawound or broken Ior companents,
Cront Suoplied. £1.25 ea PEP 2. 10 off £10 Carriage £6.

Convert this una to a SUPER BATTERY CHARGER. Anractve green
mimsiry quality case — removable top/bottom platas — heawy duty pover
SWIlChes — high POWSr rASEIOIS 10 CORIPON CUMTARt — cantre mounted
dmp meter wing nut terminals on front panel for connecting lgads
£3.50 ea. PEP £3. FOURUNITS £12 Carriage £6.

Miniature VARIAC 0.6 Amp in Blue Case $:2¢ 10% x §% X 6% ™ with 20
coloured 3crew shyle dmm sockets giving muluple volage & curren) guipuls,
ASNWE. £15 es, PP [,

AMPLIFIER BOAAD complate with Maat Sink & two output Transistors
type 285293 Circuil suppliod £3.50 ea,

CAILE TIES Black t3cm long or White Bcm. 50 for 50p.

TOGGLE SWITCH. Cenir off. 30p ea. 10 for £2.70.

2 CORE CURLY WIRE extending 10 2 metres. 20p 8a. 10 o £1.80: 100 off £15
Min Potentiometios — Ere. 1K LTng 3.3K Lin; 3.7K Lin. All 15p sach.
100 0ff 12

WIRE WOUND RESISTORS 4 WATTS - all 81 10p ea; 10 off 85p: 100 off £7
“alues — 1RQ, 2R2; 2R4; 750; 22K — 1R5; B2R; 10CR: 150R; 820R; 9K1: 15K,
MULTICORE CABLE. 18 Way. Multi calour. 75p par metra. 100 metre drum

£56. Carr £6.

GEC 4 Buiton UHF TUNER £1.50 ea. 10 off £12. -

GEC 6 Button UHF/VHF TUNER, £2 ea. 10 off [15,

SOLID STATE UHF TUNER 38MHZ £1 62 10 off £8.
PHOTOMULTIPLIERS — All with information — P&P all tubes £1.60 ea
Brit:sh 2 window £2 ea; Amerlcan 2 £3 ea; RCA 1ype 2020 £4 sa. Special
American by RCA £6 aa: MULLARD 150AVP Usetul dia 22mm £4 ap_
HONEYWELL STRIP CHART PAPER 1221t rolls. Ref no 378528-0100
EVEN 12/68, 50p per roll, 10 rolls L6 PGP £3.50,

BLUE THERMAL PAPER 43071 roll B% " wide. £2 per roll PEP £2. Brolls £10
Carr. (6.

FOR FULL COMPONENT & TEST EQUIPMENT LIST WRITE OR PHONE

= = —
MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING 8 POSTAGE £1.50. VAT at 15%
PLEASE ensure sufficient monies is sent to cover PACKAGING and Postage to avoid delays In us dispatching your order. CALLERS VERY WELCOME STRICTLY

BETWEEN Sam-1pm and 2-5pm Monday to Saturday Inc. BARCL.

CH

NORWOOD ROAD. READING

A MUST FOR THE COMPUTER OR VIDEO MAN
CONRAC 14 MONITOR, Solid state sync pius video
Inputsockets. Not cased. Used bul testad.
£35 each. Carriage £6
Othar monitars availabla including colour. Piease enquire

CREED MODEL 75
Primer with keyboard. Late model.
Only £25 each
Receive Only £18 each. Carriage £6

(8SO8 VI with KEYEUAND
80 characters x 13 lines; 600/1200 baudg;
RS232: standard 240 volts inpu1; screen size 9
inches, Very good condition. Tested.
£70 each. Carriage at cosi.

GENERAL PURPOSE OSCILLOSCOPE TECH TYPE T0-2
Single beam. Size approx 6 x 7 x 9% in, Weigh 7ibs
ideal for the beginnar of school user
ONLY £49.50 each PEP £3

SINE & SQUARE WAVE AUDIC GENERATOR
Type TE22
20HZ-200KHZ. Portabla. As new.
ONLY £55 each P&P £3

MULTIMETER
Russian type 4324 AC/DC wvolts; AC/DC
current; ohms, etc. Brand new, boxad,
£12.50 each P&P (2.50

RADAR AERIALS
Rotary, complete with Waveguide Couplers.
These are brand new, Ministry boxed. Very
impressive, Dish diameter 27 inches
£85 each. Carriage £6

i T T
'ortable. £ erated. tandart ttery not sy| 5
comphtiya \ﬂrrth carying case. As mw'ﬂu 03 x
Used but good condition £25 sa.

As above but 250 vols. Used £17.50 ea. PP £3

SCOPE STYLE CASE winh atwactive blue covers and stup handie
@lack chassis with prop up stand & rubber feet containing two &°
F $trip hghts. illuminated mains oniofl gwitch, Z pots with
knobs, shde switch. 1% melrés 3 care mang cabis, small tuse hoide:
maing transiarmer ang PCB. (As is 8 TACHISTOSCOPS] tdeal tor the
home constructor, £5 sach. PEP {2

MUST be added to TOTAL of GCODS & PACKAGING, BUT
AYCARD (VISA} and ACCESS taken. Official orders weicome.

TMEADLTD

TELEPHONE NO. READING 663656

{2nd wrning left past Reading Technical College in King's Road then first right — ook on right for door with " Spoked Wheet”)
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i.lf MINIATURE
OM-OFF

SWITCHES
Gold-pratas coniscis.
Saplac base (dex! for pro-

ramming  B-position s
485 lhan

manufaciurers pnce
ONLY
Tsp

Max. voks 280 Sue 1'2 x
Yn

EYWE MULLANDMODULES | ULTRA SOMNIC
b M T LPIT | TRANSOUCERS 4oKCE.
acpifer, bv. DG, Caaay | Swo  AMFM | Complate on 18in.
I'HPO‘I"u' cb"nuc";‘é (Frontend  Paic 5,75 Screened  catls. E173

CE., E1.35 High Complete with Dala each; pairs £145.
Cas cell, Gophlwy fgy | L1 et | ULTRA sowic
R [ nsnf:ui F %0 ‘“" vencap Med & TRANSMITTER Compigie
LG Do & long Tuner, uni] {uncassd requites

Rasistance 800 ohm tp 4K ™ e (it

1.6V, £3.25
FOSTER OYNAMIC

Bsaoﬁpl;l(ﬂ'lﬂiﬁ
I amps
Maxiaxlain 8150

Type

XRPS18 RacordiRenlay
{nachi, -0
XRPS15 Record!Replay
leachl, -
XESTI Erase [each) . £100

Satof 6 tor £

| Mplt-incr red common ta-

thode will “teplace DLIOX,
1&pin 04

CAYSTALS COLOUR TV MICROPHOMES 200 ohm
Wit i mo 4o gu | HEBON - MICROPHONE | "44ssiamcis£125 | | imoetance Mavieg coi
:gl;; Ten at@p en; per | ?SD mp. or chasis. Miriature typs seales Complete on chassis £1.75
a8 F parr.
e
Tl L LM3BD Ampifier, . .. . 850 |
\.Lrw [M318N HE?M 06 Amp. Whesper k!ouer by Runn |
vl s 4k f150 |  Low power consumption
Serdedyelem AMIZIK_Bv. 3-8mp. 10 | Oess than 10 watts)
R Sitent runng 115y (twe .
0 orwenet e=x LM3I1ON Yolv, Followes | | in serias for Z30v SVBOHD
MIMATURE EDGE Amn. e E1M |y Sop ki x k% x 1% CHIPS
ot rary LM3TIH High Pert Vi : ; 2162 450 s . E1.00
o e Comparator £1.00 Only £6.50 inc. VAT naB0as. . £
10 oot LI£384N. 5wall Ao £1.20 BRAND NEw MEOme . £150
B .1y R LM383NAD||-|B0m...EDp. 50% lass than TREn . 650
Dok £1.65 M05Reg......... Top* menfacturers price |
MONSANTO | STERED casseTTe AACE | HEWLETTPACKARD [ EXMOTOROLA
”l"".’“‘h | replacament far mosi 5+5WATT CAR
- 1 Disolay recorders with meunting 5082.7650
Rronialsnery oite Aacoraeriay 200 | WIGH STEREQ
setol 4£380 MARRIOTY TA®E HEADS |3 Upiy bRIGHT AMPLIFIERS
Comman snade L Onty £1.00 gach = 2
14 Pin Dil Packege i Complete ang tested unils

Medium and Long Wavs
| Sueplied as two burlt unis
15 3 2 3 2in } wath ¢lrcuit
and cata. Only £5 palr,
Inclyges pra-amp.

ALL GAMES AND CHESS COMPUTERS
AT DISCOUNT FOR CHRISTMAS GIFTS
Incredible ACTIVISION Cartridges for ATARI, VCS.
Fullrangeinstock........................£16.95
Latest GAME & WATCH Gold Series £19.00
LEGAL C.B. Radios .. .. .....from £69.00
SENSORY ‘8" Chess Computers...........£109.00
MORPHY ENCORE Chess Computers . . . . .. £149.00
Atari, Mattell, Philips TV Games

LOTS MORE IN STOCK — PLEASE PHONE
FOR BEST PRICES IN THE COUNTRYI
ACCESS, BARCLAYCARD, DINERS, AMERICAN EXPRESS

CIRCOLEC
1 FRANCISCAN ROAD, TOOTING, LONDON SW17
Tel: 01-767 1233

TV SOUND TUNER

RELAY  IGanaral-purpose
Typal 412-6v. singte-pole
changeover 200 ohmy
{open type) 1 x 1 x 1
neh, Mp.

MINIATURE MP.C
POTENTIOMETERS. Model
M2 High-quality. 5% | x5a0 FLTER 10Imos,
tolesance. 2-watt, with hin. 12.508 saparation,
W"'ﬂl“g'k A ";'o"{'s- '; 1lax1lax1 nch £1.00
ohms-47k ohly [T - . 3-pin
par 10; 50p each per 100 ?mxm Umed Em
40p each. .

RECHARGEABLE ""CHERRY"” ADD-ON KEYPAD
BATTERIES

- BETGECIE A compect 12-button
kevpad sutable for use
with Cherry Keybasrd
to axtend 1ts fungbipng
olus four ¢>1ra keys
Supplied brand new
with data
A3 x | non-encoded
single mode kevboard

ETI SEP 80 PROJECT

All parts available /send for list
ALSO
No. 1 for Teletext Kits
TV Spare Parts and Components

VARTA 36 vohs OEAC,
A 2 £150

QRYFIT -volt 4 5 amp,
f150

|

QUANTITY DISCOUNTS on ALL items (unless stated], 15% per 10, 20% pear 50, 25%
par 100, All items BRAND NEW (unless otherwise stated).

Callers welcome at Shop Premises

DELIVERY from stock — Add Posl 38p per order. .,
enquiries  JELEX 262204 MANOR SUPPLIES
LDOLE VO R 172 WEST END LANE, LONDON NW6 1SD
01-723 100879 TELEPHONE: 01-794 8751
404 EDGWARE ROAD, LONDON W2 1ED g ' Near West Hampstead Jubilee & British Rail Stations

IPROFESSIONALS...

If you are looking for amplification, take advantage of the same superb quality Crimson modules that the B8C, I8A, KEF and numerous recording
studios have been using for years! Our expertise in this field of electronic design is internationally renowned, cur reputation Is based on quality,
reliability and value for money and whenit comes to technology, our modules Feature possibly some of the worlel’s most advanced audio circuitry
yetdevised. The Crimson range of audio amplifier modules is available to industry and public alike and is backed by fuil technlcal data, free technical
advisory service, fast delivery and a full range of complimentary components availabie such as toroldai power supplies and heatsinks, etc.
SPECIFICATIDNS

o/p o/p Slew

Type gohms* 4 0hms PsSU H/sinks Aimit SIN sensitivity THDI(typ) FR( - 3d8) size

CE 608 38 = Ccps 80 H550 30VuS 110d8 775mv 0.0035% 1.5Hz—50KHZ 80—120—25
CE1004 44 70 CPS1SQ H550/100 30Vus 140d8 775mv 0.0035% "1.5Hz—50KHz 80—120—25
CE1008 65 — CP5150 HS50/100 30vus 11008 775mv 0.0035% 1.5Hz—50KHz 80—120—25
CE1704 85 121 CPS250 H5100/150/FM1 30VusS 110d8 775mv 0.0035% 1.5HZ— 50KHKz 80—120—25
CE1708 125 - CPs250 H5100/150/FM 4 30vus 110a8 775mv 0.0035% 1.5Hz—50KHz 80—120—25
CE3004 170 250 CPS250 H5150/FM2 30Vus 11008 775mv 0.008 % 1.5HZ—30KH2 161—102—35%
CPR1X output 775mv REG1 = vus 7008 2.8mv 0.008 % 10Kz —50KHKz 138— 80—135
MCIX output 2my REG1 - 3vus 6508 70/150uy 0.008 S5 10HZ —50KK2Z 80—120—35
X02/3 output 775-2500mv REGY == 9vus 90dB 775mv 001 % Preset 150— 50-—20

*Power Qutput is guoted in WRMS and is given for two modules off the same power supply. Higher powers can be obtained if using our dual power suppliesor
one modute per PSU or if using a stabliised power supply.

NEW: We now have a completety new Hi-Fi Kit package to offer:

CK 1010 contains pre-amp circuit board, all metalwork connectors wire, etc., t0 make a
complete hi-fi pre-amplifier,

CK 1040 contains 2 power amp modules, all metalwork dual power supply, connectors,
heatsinks, wire, etc., to make a complete 40 w/ channel power amp.

CK 1100 as CK 1040 but at 100 w/channel

Unlike other module manufacturers CRIMSON have a major share of the esoteric,
speaialist Hi-Fi market. Unlike many manufacturers we acknowledge the massive
audible differences that small component/circuit changes can produce. However
our amplifiers are technically outstanding have been subjectively 'tuned’ to a

Crimson modular audio amplifiers feature
+-low values of transient and steadystate
distortions » enveiope distortion (below 500
H2) tess than 0.05% « on board electronic
protection +« PCB pin and edge connector
termination « full range of complimentary
components available le. PSUs, heatsinks, etc.

PRICES stunning level of crisp and detailed reproduction.
Power amp modules Power supply modules Heatsinks Allprices in¢lude VAT Please add £1.10for orders up
CE 608 £21.00 (PS80 £26.24 HS S0 E 184 1o E20.00. £2.50 up to £50 and £2.65 £SD and pver.
CE1004 E2450 CPS20D £31,77  H5100 E 2.99 Toaitow fOr post and packing UK only).
CE1008 £27.50 CPS150 £29.74 HS 50 £420 &
CE1704 E3500 CPS1S0D E36.40 FM £36.95 EXpOrt—NO problem. Please write for I
CE1708 £35.00 CPS250 £36.83 FM2 E41.52 quotation Or quote vour Visa/Master- e
CE3004 £49.00 CPS250D £45.34 Charge card number.
Pre amp modules
CPRIX £36.00 Active Ccrossovers .COMPLETE KITS
MC1X E3200 X02 PRE-AMP CK1010.......
REG1 £ 930 x03 POWER AMP CK 1040
TR6 £ 330 MWl POWER AMP CK1100
{MOVING COIL ADD-ON ..
2 &
. 2 &
Ej Crimsonilekirik ¥ S & g
9 Claymili Road, Leicester LEA 73J - Tel0533 761920 - Telex 33964 Chameco G Crimiek & ¢
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PET, ATOM, UK101 MEMORY REVOLUTION.
Memory expansion boards 16K complete kit £50,
built £58, 32K kit £74. buii £82.

OHIO SCIENTIFIC COMPUTERS

Superboard 3 Poe. 4K extra ram £10.80. 16K memoary

THE

POWERFET AMPLIFIER

A

Elegant Simplicity

Agvancys 1In hugh technology should make bie simpler A
clutterad power amplihier board may wall perfgrn superbly
but its busy elaboratian is an ingicaton that s design 5
pushing rhe lumi of its compeneni technology

There are togw Many el £Lass Lapokar power amps on thy
market All of them are complez and consequuntly gzpentivg
Any audmonal improvements i the Jreds whare they are
weakieg HF dis1orion) con gnly be chtaned with yel furtner
compleasty and cost

Only a New 1echhology can proviitg Tha sart of  guaniym
ump” 0 componunt performance necessury to reduce the

PEA 80

n OOV\:')DIUS clutter oA the roard, resuce the cost N0 mMake The Mghest |
into 812) ance more attordable
Powarfels

S0 far 29 semiconductor manufacturers nave invested inthis new technology Clearly powerlets
are sarmuthing special

Their enormous power gasns ¢hmmate conventional drive ercuiliv (0 power amps. permiting
debghtfully simple dusigns Therr Ireedom from secondary bréakdovm and their tendency 1o
shutdawn when thermally overstressed, result in inherently s1abie snd aesiruction -proo! output
s1ages. Not needing pra1ECIIDN CIrcuItry And perhapsg best ol all. ther lack of charge $10rage Make
themn fast and responsive. preducing amplifars of wide Danawidih and s distortion even 3t high
frequencies .

PFA 120
{150W plus

Power SUDD# inty 812

Compenents available 300W INTO 412

Tha PFA 18 perhaps the perlect realisation at the cluss:¢ powariel amp design The superb PCB
allows the use ol 21ther one or twa pa11s of outpUL deviers, providing easy expandabinty for tnase
s181ung wilh the smaller systém (The extrd Cutput pair of the PFA 120 resulls 10w Chstorfion
and wmproved elhcenty, partcularly into low impedance [9ads)

The canponents used in the PFA have been chosen vath extreme case The ipwest noise Input
devices and lowes! diSi011on gan stage devices were selectedregaraless ol rosi 140V powvetfers
were €hosen against the more usual 120V to give improved safety margins

Specificotion PFABD PFAT20
Banawih 1Qhs 100KH. - 1uB
Dulpul Poveer BV (Vs - BOVY 120W Vs - Bhy;
AMS g Bs!k
D =0 008" =0 005
120Me  20KH2)
% Hz ol roted Q004" 19p aoNd. wp
oulput
SNA 1 20dR
Slew Rate 320V uS
Gan X22
Rin 3K
V& Mmax -70v
Cost o
Ruarl] 17.45
il £ Sies AP TS0

Power Amp PAN 1397
A high quality 20W gowsr amp board basedonthe HA1387 Easilymod hed for brdge vperatinn,
providing high powers from (nw supnly vellages
Speciication
Output power RMS 20w anrg BSL ar - 22V

J0W inte 452 at - 13V AN

THO D02 at 1KH W 10 12W 1337
SNA 908
Input . 100mV inio 50%
Cost (Budt) £5.80 iP. & P. 40p}
L -

. PSU 101 Puvert Supply Buand fin 1ar 2 PAN

1397s Providi-s 222V o ned + 2V with
PSU 2 suecond fun un Hor anh 1meg el
101 PAN 1397), (Bvilt} £3.95. P/P 40p.

% (4
Rlains transtarmer lor above 17 0 17v 50vA 7395 (P.&P.£1}

Pre-amp PAN 20

fhe design iz urngue Equalisaton s applied
alier a llal gain siage. resulung in une of the
test poise perlormantes avaslable  Superb THO
overbuad fiquras are ensured by a fromi end atraled o
incorpuranng a specal gaon atlenodlur Con SNR
trol (vl . = contiul 10 you') The inpuls are
whcommete and can be used vath any Vs

Sasmhcahun
8w 20Hs 3UKKs - 108
0003 twp

B5B tyd SerV RIZS
10508 iref 100V flar
20V

2
1V (b ot - 200481

combination of viynai svurces N the 1MV 10 g“m“'

10V sange RIAA aqualisaton s provideo for ost

mag PUs and space un 1he board 1§ avaitable fousiit Doara€8.76 Znovded for stereo
less cornlro!sL

tor diflerent equahsations (P. & P. 40p)

THE POWERFET SPECIALISTS

J. W. RIMMER

Mail order only to:
Dept ETI/11, 148 Quarry Street, Liverpcol L256HG.

Telephone: 051-428 2651
Technical enquiries: 4
367 Green Lanes, London N4 10Y. Tel: 01-800 6667

d kit £50, bullt £58. 32K mamory
expansion kit £74, buitt £82. Power supply kit £11.86.
Modulator £3.60. Guard band kit £10. Case £27.
Cegmon £22 B0, Wemon £15.96. Assembler/ ECitor
tpe £26. Word Processor Program £10. Display
axpansion kit for Suparboard 2 series ¥ only £14.
Centronics kit £10. 810 ion board
©.0.4. Minifioppy disc drive p.o.a.

Colour sdaptor board buiit €46,

| VIDED GENIE £279

! Expansion bax without/with RS232 £1794209. Disk
( drive E208. 18K/22K ram boerd £33£128. Colourboard

£34.96. Parsliel printer intarface £32. Write for free
sofrware list.

PRINTERS

Buy any of the belgw and get a frea interface kh and
word processor program for UK101 or Superboard —
Epson MX70 £258. Epson MX80T £388. Epson
| MXBOF/T1 £399. Epsom MXBOF/T2 [449, Epson
Epsan MX100 £E78. OKI Microline B0 £295. OKi
Microline 82A E£389. OKI Microline 834 £55%9.
Lentronics 737 £385. Seikoshs GPECA £199.

TV GAMES*®

© AY-3-8500 + ki £12.98. AY-3-8550 + kit £9.26.

| SINCLAIR PROOUCTS®

SCI10 Osciligscope €139, PFM200 £43. PDM3S
£3296, OM235 £53. DM2S0 £72. OM450 €116
Microvislon TV E68.

‘BATTERY ELIMINATORS®

3.way type 6/7, 5/8V 300ma £3.50. 100ma racia

types with press studs 9V £4.95. 99V [8.26. Car
convertor 12V Input, output 374, 5/6/7, 5/9V B00ma
£3.04.

BATTERY ELIMINATOR KITS*

100 ma racio typas with Press-3tuds 9V £1.79. 5 + V.
£2.50. Stablfized 8-way types 3/4.5/6/7.5/9/12/15/
53\! 100ma £3.12, 1Amp £8.60, Stabilize Power kits
T8y 100me £3.12, 130V 1A EB.BO. 1-30V 2A
£15.30. TTL and computar supplies BY stabitized
1.5A £9, 3A f1a, 6A £23. 12V car convertors
6/7.5/9v 1A K162,

SHARP COMPUTERS

MZBOK 20K £380. 36K £394, 48K £408. PC12T] £82.

BI-PAK AUOIO MOOULES*

ALI0A £4.35. .31, .75,

S SR NG R THE Bals semeo
£5.26. BMTBO £6.36. Stereo 30 £21.00. AL80 £8.56.

VIC 20 COMPUTER

£173 with tree cables to Suit normal cassetta
recorders.

SWANLEY ELECTRONICS

Dept ET1, 32 Goldsel Rd.. Swanlay

Kent BRE BEZ : : ¥ ]
Tet Swanlay (0322) 64851 ::::ggem: Overseas and official credit orders
— - e = 2rn T

Postage £3.50 computers, £4,50 on Printers
and 45p on cther orders. Lists 27p Post free.
Plesse add VAT to all Prices except those
sections marked with a * which alrsady

=

RUBIO

L The firm for Speakers.

Just

Cabinet Kits .. ..

DISCO CABINETS -

SPEAKERS AND BOOS

* Choose your DIY HiFi

* Access Visa

will bring you the latest Wilmslow Audio

80 page catalogue packed with pictures and specifications
of HiFi and PA Speaker Drive Units, Speaker Kits,

1000 items for the constructor.

CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP

PLUS MICROPHONES -

AMPLIFIERS — MIXERS — COMBOS — EFFECTS -
SPEAKER STANDS AND BRACKETS - IN-CAR

TERSETC. ETC.

* Lowest prices — Largeststocks *
* Expert staff — Sound advice *

. Speakers in the comfort *

of our listening lounge. .
(Customer operated demonstration facilities)
* Ample parking *
American Express accepted *

=
0625 529599

35/39 Church Street. Wilmisow, Cheshire SK9 1AS

k.
E Lightning service on telephoned credit card orders!
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ew prolec' ... 'Month Project

January 1981 Audiophile FM_'T'L'JhEr
If you're about to start on a new project, you're no April 1881 Drum Synthesiser

doubt looking for the right enclosure. With around May 1981 Temp. Controlled Iron
IR Remote Control

1,000 different cases and 250,000 case parts currently
in stock, we must be your number one choice. Why June 1981 Antenna Extender
not send for our catalogue, price £1 including P&P. Drill Speed Controliar

H “July 1981 S Di
Specify West Hyde- | AR v
November 1981 Music Processor

we’ve a good case for it! | Vors ous U

December 1981 TV Sound Tuner

WEST HYDE 0 See us at Breadboard stand nos 9 & 10

West Hyde Developments Limited
Unit 9, Park Street Industrial Estate, Aylesbury, Bucks. Written or telephone orders accepted from Access
and Barclaycard Rolders.

Fully Compatible with indirect connectorsl rLease ORDERCODE |DESCRIPTION |  SIZE PRICE i ~l
and (??rd l_:rames to the latest international I = 200-222718 | MICROBOARD |160 x 100mm| £3.47 each (including
specifications. I 200-22270E | MICROBOARD |160 x 238mm | £5.47 each VAT & carriage) I

Accepts any Integrated circuit package - y /1261 |
allows high packing density. ' |

Screen Printed with ‘island’ g | NaMe: 3
pattern for ease of use - ideal ! | Address: |
for solder and wire wrap ! | '

| applications. 1 5. Postal Code: _ |
Vero Electronics Limited, Retail Dept., Industrial Estate, I

Chandler's Ford, Hampshire SO5 3ZR. Tel (04215) 62829 LMY Access/Barclay No.Is: Signed
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DESIGNER'S
NOTEBOOK

The XR2206 is a high-quality function generator chip, capable of
producing sine, square, triangle, ramp and pulse waveforms. Ray Marston
shows how to use the device in this month's edition of Notebook.

AM INPUT E

SINE OR RAMP
QUTPUT E

SYMMETRY
ADJUST

MULTIPLIER [
OUTPUT

V+E

(]
TIMING
CAPACITOR

]

TIMING 7
RESISTOR

" TIMING
RESISTOR E

MULTIPLIER
AND SINE
SHAZER WAVEFORM
‘ADUST

mEs

EREFERENCE
BYPASS

CURRENT
SWITCHES

FSK
~ 3 |snpur

Fig. 1 Block diagram and pin notations of the XR2206 function generator IC.

0
+12TO 18V
N + L))
= 5k6 1 16—
T il
0u
"= ma
4/%} 2208
PRY L ﬁl
47k
LEVEL %R 2706 *
PRESET A
= %gu\.l
ca -E-E J
+ Avz
== R2 A7
T i QUTPUT
10u LEVEL
1 [}
+
RV E=—
- Ou SINE
100k .
FREQUENCY T oYL
ov

Fig. 2 Simple singlesupply widerange sine wave

generator (10 Hz to 100 kHz). See Table 1 for values of C3.

useful function generator or waveform generator chip

available. It can generate sine, square, triangle, ramp and
pulse waveforms at frequencies ranging from a fraction of a
hertz to several hundred kilohertz, using a minimum of external
circuitry. The frequency can be swept over a 2000:1 range using
a single control voltage or resistance, and sine wave distortion
can typically be as low as 0.5%. The chip incorporates special
builtin modulation facilities that enable the generated
waveforms to be subjected to AM or FM control, or to phase-
shift or frequency=shift keying.

The XR2206 chip is housed in a standard 16pin DIL package
and can be powered from either single or split supplies in the
range 10 to 26 V. The sine wave output of the device has max-
imum amplitude of about 2V, cand outputimpedance of 60OR.
The frequency stability of the IC is excellent, being about 20
ppm/°C for thermal changes and .01%/V for supply voltage
changes.

The XR2206 integrated circuit is undoubtedly the most

+ a2

R2
ZX ! 27k
™ 10w 1 18 1L

SYMMETRY

PR3
470R

ﬂJﬂ‘ % | il
PRI
A7k

LEVEL

PRESET xfi2200

[y

<3

=

1!

RV1
100k €a
FREQUENCY 100
—O -9V

Fig. 3 High-performance splitsupply sine wave generator. See Table 1 for values
of C3.

c3 FREQUENCY RANGE
1ul 10 Hz TQ 100 Hz
100n 100 Hz TO 1 kHz

10n 1 kHz TO 10 kHz

no 10 kHz TO 100 kHz

Table 1. Values of C3 for different frequency ranges.

86

Basic Waveform Generators

The XR2206 is a reasonably easy IC to use in basic
waveform-generator applications. Figure 2 shows how to con-
nect it for use as a simple widerange sine wave generator that is
powered from asingle supply source in therange12to 18 V. The
main timing resistance comprises R3-RV1; it is connected bet-
ween pins 7 and 12 (ground) and is automatically selected by
leaving pin 9 (FSK input) open circuit. The operating frequency
can be varied over a decade range {using RV1) with any given

ETI DECEMBER 1381




‘ FEATURE

+ Ty

value of C3, as indicated in the diagram. The circuit generates a
sine wave output at pin 2, since a 220R resistor is wired between
pins13 and 14 of the IC; typically, the sine wave distortion is less
than 2.5% with this simple connection.

InFig. 2, the voltage to pin 3 is biased at half-supply volts by
decoupled divider R1-R2, so the pin 2 sine wave is, also biased
near halfsupply volts. PR1 enables the pin 2 sine wave
magnitude to be preset to a value at which distortion (due to
clipping) is minimal. To set PR1, first disconnect R4 (so that a
triangle output is obtained), then adjust PR1 so that no triangle
clipping is visible. Now reconnéct R4 and check that a decent
sine wave is available. Sine wave distortion can be reduced
below the typical 2.5% value, if desired, by replacing R4 with a
470R preset and adjusting it for minimum distortion. The final
sine wave output of the Fig. 2 circuit can be fully varied by RV2.

The Fig. 2 sine wave generator can be modified for split-
supply operation by replacing all ground connections with
negativerail ones and by taking level control PR1 to the com-
mon supply (ground) line as shown in Fig. 3. This circuit also
shows how the total harmonic distortion{ THD) of the sine wave
can be reduced to a typical value of 0.5% with the use of
presets PR2 and PR3; these controls must be adjusted alternate-
ly to give the best possible sine wave output, after first setting
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QF XA 2206
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Fig. 4 Add-on modification for applying limited DC offset or nulling to the out-
put of the Fig. 3 drcuit.

The XR2206 can be made to generate linear triangle
waveforms by using the basic circuits of Figs. 2 and 3 without
the sineshaping resistors. Figure 5 shows the circuit of a
variablefrequency splitsupply triangle waveform generator.
When used with a £ 9 V supply, the circuit can typically pro-
duce ramp signals with maximum peak-to-peak amplitudes of
12 V before clipping occurs.
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Fig. 6 Simple fixed-amplitude variable-frequency square wave generator. See
Tahle 1 for values of C3.
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Fig. 7 Add-on variahle-amplitude circuit for use with the square wave generator
of Fig. 6.
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Fig. 5 Variable-frequency split-supply triangle wave generator. See Table 1 for
values of C3.

Fig. B Simple splitsupply sineftriangle/square wave generator. See Table 1 for
values of C3.

PR1 to give a non-clipped triangle waveform as already de-
scribed.

When using the low-distortion sine wave facility illustrated
in Fig. 3, note that the signal appearing on pin 3 of the IC is
similar to that of pin 2 but has lower distortion and higher out-
put impedance; also, the pin 3 signal is closely centred on the
common or ground line, but the pin 2 signal is offset by a few
hundred millivolts. If desired, slight DC offset can be applied to
pin 3, to bring output pin 2 to precisely zero offset value, by us-

" “ing the add-on modification shown in Fig. 4.
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The XR2206 can be made to produce fixed-amplitude
square wave signals at pin 11, either independently or
simultaneously with sine or triangle waveforms, by wiring 4k7
load resistor between pins 11 and 4, as shown in the splitsupply
circuitof Fig.6. Therise and fall times of the square wave output
signals are typically 250 ns and 50 ns respectively when pin11 is
loaded by 10pF. Figure 7 shows how a simple CMOS inverter
stage can be used as a buffer between pin 11 and the final
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square wave output, to give a variable amplitude with improv-’

ed rise and fall times.
87



Naturally, the basic sine, triangle and square wave
generator circuits of Figs. 2 to 6 can be combined ina variety of
ways to make multifunction waveform generators, Figure 8 for
example, shows how various circuits can be combined to make
a simple splitsupply sineftriangle/square generator. Here, the
fixed-amplitude square wave is taken directly from pin11 of the
IC and is produced simultaneously with the variable-amplitude
sine or triangle waveforms, which are selected by SW1.

Pulse And Ramp Generation

_ Allof the circuits that we've looked at so far produce sym-
metrical output waveforms, The XR2206 can be made to pro-
duce nonsymmetrical waveforms, such as ramp, sawtooth and
pulse waveforms, by shorting the pin 9 FSK terminal to the pin
11 terminal, as shown in Fig. 9. Thus the circuit uses R1-RV1 to
time one half of the waveform, and R2-RV2 to time the remain-
ing half of the waveform.

The Fig. 9 circuit produces a variable-amplitude variable-
slope ramp output waveform from the slider of RV3, and a
simultaneous fixed-amplitude pulse or variable mark/space
ratio rectangle waveform from pin 11.The rise and fall (or on
and off) periods of the waveforms can be independently con-
trolled by RV1 and RV2 and can each be varied over a 100:1
range, giving a total markfspace ratio range of 100:1 to 1:100.
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Fig. 9 Variable pulse and ramp generator circuit. See Table 1 for values of C3.

. AM Generation

The amplitude of the pin 2 output signal of the XR2206 can
be modulated by applying a DC bias and a modulating signal to
pin1 as shown in Fig. 10. The amplitude of the pin 2 signal varies
linearly with the applied voltage on pin 1 when this voltage is
within 4 V of the half-supply value of the circuit; in splitsupply
circuits, of course, the halfsupply value equals 0 V. When the
pin 1 voltage is reduced below the halfsupply value the pin 2.

e

A1
33k

c1 MODULATION
ud INPUT

PRY il
H )

Fig. 10 Add-on AM fadlity for a splitsupply circuit.

Lo

FEATURE : Designer’s Notebook

signal again rises in direct proportion, but the phase of the out-
put signal is reversed. This last-mentioned phenomenon can be
used for phaseshift keyed (PSK) and suppressed carrier AM
generation.

The pin 1 terminal of the IC can also be used to facilitate
gatekeying or pulsing of the pin 2 output signal. This can be
achieved by biasing pin 1 to near half-supply volts to give zero
output at pin 2, and then imposing the gate or pulse signai on pin
1 to raise the pin 2 signal to the desired turn-on amplitude. The
total dynamic range of amplitude modulation is 55 dB.

FM And Frequency-Sweeping

The frequency of oscillation of the XR2206 is proportional
to the total timing current (I;) drawn from pin 7 or 8 and is given
by

. f= 320Xk Hg
C

where |, is in milliamps and C is in microfarads.

The timing terminals(pin 7 and 8) are low-impedance points
and are internally biased at 3 V with respect to pin 12. The fre-
quency varies linearly with I, over the current range 1 uA to 3
mA. Conseguently, the frequency can be voltage-controlled by
applying a voltage in the range 0 to +3 V between pin12 and
the timing terminal via a suitable resistor, so that the timing cur-
rent is determined by the resistor value and the difference bet-
ween the internal (+ 3 V) and external (0 to 3 V) voltages. This
simple technique can be used to either frequency-sweep the
generated signals using an externally applied sawtooth
waveform, or to frequency-modulate the waveforms with anex-
ternal signal.

12

Fig. 11 Frequency-sweep circuit giving a 6:1 frequency range.

Figure 11 shows the basic connections of a simple
frequency-sweep circuit with a 6:1 range of frequency
coverage. The external sawtooth has a peak amplitude of 2V5:
when the amplitude is zero, 3 V is developed across R and the
frequency is 1/RC, as in the case of a normal resistance-
controlled XR2206 circuit. When the sawtooth is at its peak
amplitude of 2V5, only OV5 is developed across R and the fre-
quency falls to 1/6RC. The frequency is thus determined by the
instantaneous value of the sawtooth voltage. The frequency
can, in theory, be varied over 2000:1 range by using this simple
frequency-sweep technique.

Finally, Fig. 12 shows the basic method of applying FM to
the standard XR2206 circuit. Here, the external modulation
signal is applied to the junction of R1-RV1 via blocking
capacitor C1.
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Fig. 12 Simple FM facility for the XR2206. . ETI
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The new MC88E represents a breakthrough in high
output moving coil cartridges. No step-up device
or amp is required and it is available at a sensation-

al price of only £39.95. yet generating high magnet-
The high output voltage of  ic flux density; compliance
2.6mV does away with the of 17 cu’s. The resultis a
need for a head amplifier or cartridge with flat frequency

§ step-up transformer, which  response over the super wide

add to the expense of using range of 20Hz - 40KHz,

4 most previous moving coil  removing the distortion
cartridges. caused by certain frequencies,
We can 1t emphasise enough, which can be found in many
just how advanced the tech- conventional cartridges.
nology that has produced Coral’s considerable exper-
this breakthrough is — a ience in moving coil cart-
miniaturised and specially  ridges has enabled them to
shaped armature; unique offer the ultimate in quality

2-coil winding technique; a and performance at this
magnet that is so compact, incredibly low price.
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® We welcome callers to our South London Showrocom
for demonstrations. i

‘® Engiries and information phone: 01-690 8511, Ex. 32.
® Al products are only available direct or from selected
authorised dealers throughout the U.K.
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Nawcastie Stockist; Aitken Bros. & Co., Newcastle. Tel: 0632 26729
8irmingham Stockist: P.A.T.H, Electronic Sarvices, Blrmingham. Tal: 021-327-2339
Derby Stocklat: RTS, Derby, Tel: 0332 4&235
o
B.K. ELECTRONICS
‘A SOUND GHOIGE
TEST EQUIPMENT BY SINCLAIR
==y The very latest TM352 HAND
'LCD OIGITAL MULTIMETER
» '4'-3%: digit display.
* DC and AC volts.

% OC curremt.

+ Resmistance and diode check

» Audible continuity check.

* hFe measurements.

* Latest push-button controls for ease of operation.
DC valtage 200mV, 2V. 20V. 200V. 1000V.

AC vottage 200V and 1000V

DC current 2004 A, 2mA, 20mA. 200mA. 104,
Resistance, diode check and continuity test 2K0.
20KQ. 200K(}. 2000KA0.

hFE measuremant 0-1000

Power requiremant SV (PP3 battery)

Price £49.95 (including test leads and battery.
Carry case £3.45.

'SC110 FULLY PORTABLE OSCILLOSCOPE

The new Thandar SC110 represents a breakthrough in oscilloscope development. The

Full-sized performance SC110 is less than 2** thick and weighs

* 10MH2 bandwidth under 2tb.. yet it retains the standard

* 10mV per div. sensitivity. teatures of a bench oscilfoscope.

#* Full trigger tocilities are provided.
including brightline and auto..
with TV line and frame filtering

* Runs on ordinary HPI 1 (four)
battenes

Beaic price £139.00. Optional

extras: AC adaptor £5.69. re-

chargeable batteries £8.63, Xi

probe £9.78, X10 probe £11.60,

carrying case £8.86.

# All genuina Thandar sccessorias.

All prices include V.A.T. Official orders welcome. Mail order only, or callers by
prior appointment. Barclaycard/Access welcome. Cash/cheque, etc., with order.
Large s.a.e for complete Thandar list, Government and Educational Estab-
fishments offlcial orders welcome.

B.K. ELECTRONICS

37 Whitehouse Mesdows, Eastwood, Leigh-on-Sea, Exzex, §88 5TY
Tel: Southend 627572
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E&MM SIGURIGARD ;:_ m LEMID MICROWAVE
£03-95 FLECTRONICS £44-95
_HOME SECURITY

HITS

HOME OFFICE
APPROVED

CONTROL UNIT FEATURED IN OCT. 1981 MICROWAVE INTRUDER DETECTOR KIT
‘ELECTRONICS & MUSIC MAKER MAGAZINE 0283'781817 BASED ON LATEST ‘MULLARD' DESIGN

4 Heiston Giose, Linton, Burton-on-Trent, Staffs. OF12 GPN

'THE PE RANGER (5

{Project aescribed n

27FM CB PORTABLE S

THE RANGER CB rig has been The unit plugs into the mains, 12V

designed to fit the new legal Home  car outlet, or runs on builtin re
Office specification, and starts off as chargeable batteries (built-in charger).
a hand held unit complete with Up to 5 miles range in town to keep i
aerial, mic., and rechargeable batteries. touch with famity and friends

~ 5 TSN Lt e L - g »

SPEC.

‘R.F. Power Output %-1 Watt
- AF {internal speaker} % Watt
- Modulation: FM: freq. 27.6MHz.28MH2

" Ez’:gep (X

- {CB Band) (excellent speech quality}
No. of channels {max}: 6

"‘ Fully protected against bad aerial
£97zig pa" connection.
(ING‘VAT*‘ES 90 P.P.)
This offer price includes rechargeable g
batte-nes mic., aérial, mains lead and com'ng SOOI‘I P
2 channeis .
Extra channels £2.25 each + 50p P.P. + VAT Ba-'fe/MDt-“Ie Add-On
Extra aerials £3.95 each + 80p PP, + VAT f Unit to give 4 Watts

i (P@s‘tage free with Kit)
v hl aenal magnEtuc or permanent

and 40 Channels

ETI DECEMBER 1981
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Has seven years

of success gone
to our heads?

BUILD THE WORLD FAMOUS
CHROMA-CHIME

Give your friends a warm welcome. Yes, think how
delighted and amazed they will be to hear the
musical Chroma-Chime play when they press your
button!
The Chroma-Chime uses a microcomputer to play
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied, including:
Y Resistors, Capacitors,

Diodes, Transistors,

I.C. Socket and all hardware g
Y Texas Instruments TMS
1000 microcomputer
Y Comprehensive kit
manual with full

circuit details

Ready built veraion also
avallable. Special offer price

£15.95 incl.p&p.

Plays 24 well-known tunes including:

Star Spangled Banner, William Tell Overture,

Greensleeves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,

plus many other popular tunes.

% No previous microcomputer experience
necessary

/A E
W \MPRC

“MINIMAX

With the Minimax |l, Videotone revotutionised 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’

max to take a lot of power and
still sound good couid be

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

decisive’’ — Comparative test,
APRIL 1977.

PRACTICAL HI-FI
The little Videotone scored
highly for such a small inexpen-

test OCTOBER 1975.

HI-FI1 ANSWERS

Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound
so bigl” JANUARY 1975,

PRACTICAL HI-FI & Audio
“The depth, clarity and open-
ness of sound produced is
quite astonishing”. JUNE '75

WHAT HI-FI
.. the ability of the Mini-

Y All programming retained is on chip ROM
% Fully guaranteed
% Ideal present any time

TMS 1000N T

-MP0027A Micro-computer chip available separately
if required. Full 24 tune spec device fully guaranteed.

Tnis urique €h B ¢an be usad not only for elecirome Goer Chimes
But (o other projects requinng MusCcal output
CarHorns  Musical Boxes  Alarms

Amusemen| Machines  Public Address elc
v gt A LA e W im ® Y

T or310r£12.50 incl.pap,

Al L CHROMATRONICS PROOUCTS SUPPLICD WITH MONEY BACK GUARANTEL
4 PLEASE ALLOW 7-21 DAYS FOR DELIVERY

-l M SERSEY ERER W EARED e SR
Please send me: )
TO. CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.
NAME

ADDRESS. S

sive loudspeaker”.
JANUARY 1981.

Specification:

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

80Hz — 20KHz-5dB.

Finish: natural teak, veneer
with black frets.

Size: 10 78" high, 6 3/4"" wide,
7 172" deep.

Weight: 4.1 Kgs (9 Ibs) each.

ONLY £69.95 A PAIR

o

® We welcome callers to our South London Showroom
for demonstrations.

® Engiries and information phone: 01-6908511, Ex. 32

® All products are only available direct or from selected
authorised dealers throughout the U.K.

WVIDEOTONE 98 CROFTON PARK ROAD

N 4 |

Send for our free brochure and
3 Y . & . fr &5 & B |

- =
ETI,12.81

lenclose cheque/PQvalue® . -
or gebitmy ACCESSI_BARCLAYCARIIJ_accountno.

T

details of outlets in the U.K.

_

- — 1.__‘; —— —— 1 | ——

-Signature ; Post ta: Videotone, Crofton Park Road, London SE4. ET12
I NAME l
CHROMATRONIGS 1~ :
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KITS FOR BEGINNERS

Electronic Wheel of Fortune |
Fun Kit £5.00

, Ultronic Fly Repeller [

MICRO TIMES

A must for campers £4.50

THYRISTORS
1660 op

74LS161
74L5163
T74LS1684
7418173
TaLs174
7415175

PR T

YOLTAGE
3EGULATORS

3z

P5255368

7415393

LOW PROFILE
DIL SOCKETS

$5533y:

ENCODER
TRANSMITTER

LM 1871 £1.90

OECODER
LM 1872
Data £1
SAE 200

TI-32
TIL209 red
TIL232 grocn
THL.212 yetl,
TIL216 red

£1.90
Large

SN TEAIINE1 75 ea”
SOUND
EFFECTS
GENERATOR

Suttable for video
games, alarms,
toys, etc

Data  75p

Large
SAE 20p

INTERSIL
ICL 7660

Voltage Converter
£22s5

; m
7aLS155 e W dom

5-100
PROM BLASTER

PROGRAMS MDST
IFAMILIES OF EPROMS |

| Bareboard
| Promwriter
KIT*

Ingl.  all sckts.

Promwriter®

parts

, Del: 3weeks

¥ 4 On-Board Pwr. Suppliesup to 3
of which can be +5,or =5, 212,
% Switch Salectable Mamonf or

Device Address.
*‘gglaoard Addrese/Device De-

ing.
% Bi-Directional Data Bus Buffar-
n

]
#* On-Board Wakt States
W Large Braadboerd Area.
Bare 8card & Manual. £33.00.
Complets kit £148 Delivery 2 wks

FLOPPY DISC
CONTROLLERS

FoiTh
FD1791-2

4301
WSPECIAL% Complete Pkg.
Includes FD1791-2 + WDIGB'D 1
WD2143-01,

Set data aveilable £3.00 {51p SAE
plaase).

EPROMS

2708 450ns
2716 5v 450ns
2732 Intal type
Buy 5 off for

6809 Single Board Computer _

IEE S- 100 Standard

680
MUBKI‘IGK HDM 2K RAM ACiA Pla, 8080 simulated
1/0, RS+ 232 Handshake. 8 sal. Baud Rales,

; 5021 — Buy set for £18.40.

Uses 851

BARE BOARD
ses 6809 :
COMPLETE KlTﬂ?S + 15% VAT + £1

Manual includes: 11x17in. Schemane Parts List.
user notes. Suféwara listings and moral

ADMONS (27

DATA AVAILABLE ON 8803. SAE pisase.

MEMORIéS

[Cata £1.00 nlus §

AY-3-8910
GI SOUND COMPUTER

| CHIP

Fostures:

- Fut software control of sound
@enaration

~ interfaces with most 8-bit and 16-
bit microprocessors

— 3 indepandently programmes

unaloammauu

~ Two 8-bit genersl purpose /G

EPROM
ERASER

FAST ERASE FIME
EFOXY COATED

STEEL CASE
HOLDS UP TO SIX
EPROMS

SAYETY
INTERLOCKED U v
SOURCE

Datz avgifable
B0 each

P&P.

£24.00

VEROBLOC
SOLDERLESS
BREADBOARD
360 relisble contacts. Will accom-
modate any size IC. Can ba full in-
terlocked one with anather

£3.55 each
S100 Prototyping Boards:
Microboard Pantern 06-2175L

Sq. Pad Universei Pattern  £16.40
Prototyping Board for your APPLE
ITT 2020 £6.37

{ANTEX SOLDERING

IRONS

Modal CX. 17w

Kit SK1. 15W

Incl. base/stand + golder.
W

£4.25

£8.00
Kit §X3. 7 £8.00
Kit SX4. 26W €8.00
SK3 and SK4 complete with stand.

LX Repair Kit £4

Can be used whare no mains elac.
is available.
Spare Bits

ORDERING
INFORMA--
TION

Please add Sq\p
Plus 15% VA’

EXPORT ORDERS
ACCEPTEQ,
Add 15% PEP on total ardar. VAT
note££ cabie,
S/BARCLAYCARD
WEL
Plaase add 15% VAT after PAP.

P&P.
to alt

Schools, Yniv, Dfficial Ordars wal-

-comae,

- Smgle 45 volt supply
SPECIAL PRrCDE £6.95
Data £1. Large SAE please

it Is our policy to offar you brand
new, full-spec. devices. Prices
Subject to change without natice

POWER.........

~ hydraufic drive

PRECISION ....

— feedback closed loop system

:
POWERTRAN

— professional engineering

KS100 MIN] VHF SUPER REGENERATIVE
REGEIVER &8-108MHZ 8V D.C £5.34 inc VAT

Hj’

KS200 MMt F.M. TRANSMITTER
MHZ 8V D.C(NOT LIGEM:EAHLE Ih‘
UK} £7.29 inc VAT

LTO

300W PER

K$238

7 HUGHENDEN RDAD, HASTINGS, SUSSEX. TN34 3TG
Tetephone: HASﬂNGS(M24)435004

K5272 6 CHAN HIGH FUWER VU DISPLAY,

CHAN. 240V A.C £21.28 inc VAT

3 CHANNEL MICROPHONE

OPERATED SOUND TG LIGHT, 300w
PER CHAN 246Y A.C £14.43 inc VAT

UKS64 LOGIC PROBE, SUITABLE FOR

PROGRAMMABILITY ........

— dedicated processor

TTLOTL SMOS CIRCUITS, 5V D.C £9.46

KS240 3 CHAN SOUND TO LIGHT, OUTPUT eV

| 3 X KW 240V £12.70 inc VAT

PUBLICATION. ........ - |

— November issue of I

UK®93 CROSS HATCH GENERATOR
RF. DUTPUT, U.H.F. INTERNAL 8¥ D.C
SUPPLY £22 4 inc VAT

KS280 3 CHAN CHASE LIGHT, 1KW PER
CHAN, 240V AC £11.27 inc VAT

5

BAACLAYCARD
Post & Packing, 50¢ per KS i, 75 per UK kit Send 20p SAE. for catalogue of our | SIS
enansive range of kits & cabmets. Trade, Educational & Expont enquiries welcomed, | F/54

L i

‘PRACTICAL ELECTRONICS’ |

ETI DECEMBER 1981

93




ETI PCB SERVICE

Up until now PCBs were always the hardest component to obtain for a project. Of course
you could make your own, but why bother anymore?

Now you can buy your boards straight from the designers — us! As of this issue all (non-
copyright) PCBs will be available automatically from the ETI PCB service. Each board is pro-
duced from the same master used to build our prototypes, so you can be sure it’'s accurate,
and will be finished to the high standard you would expect from ETL.

In addition to the PCBs for this month’s projects, we are making available some of the more
popular designs from our recent past. See the list below for details. Please note that NO
OTHER BOARDS ARE AVAILABLE. if it’s not listed, we don’t have it!

APRIL 79 ! Bench Amplifier SmartBattery Charger
Guitar Effects Unit Four Input Mixer
Click Eliminator AUGUST 81

JUNE 79 JANUARY 81 System A Power Amp(A-PA)
(R LED Tacho Fiash Seguencer
Accentuated Beat Metronome Multi-Option Siren Hand-clap Synthesiser
FEB 80 Universal Timer Heartbeat Monitor
Tuning Fork Watchdog Home Security
uning Forl FEBRUARY 81 {two boards}
infra-red Alarm (four boards}
g?AnI;f::ger Pulse Cenerator SEPTEMBER 81
& : Mains Audio tink (three boards)
MARCH 81 Laboratory PSU

AUGUST 80 Engineer's Stethoscope

CMOS Logic Tester
Capacitance Meter
Ultrasonic Burglar Alarm

OCTOBER 81

FULLLY Enlarger Timer

Musical Box

. Sound Bender
OCTOBER 80 Drum Machine (two boards) Thermal Alarm
Cassette Interface Guitar Note Expander Micropower Pendulum

Fuzz{Sustain Box
Iy NOVEMBER 81
el

NOVEMBER 80 Mini-drill Speed Controller Music Processor

Touch Buz: Antenna Extender : 1
Li(;ghigwiliﬁer Alien Attack Voice-Over Unit
Metronome LED Jewellery: Cross Cﬁ" A[aBrmI Sim
2W Power Amp Spiral{two boards) Phone Bell Shifter
RIAA Preamplifier Star (two boards}
Audio Test Oscillator Waa-phase DECEMBER 81

JULY 81 Alcohometer {two boards)
DECEMBER 80 System A A-MM/A-MC Bodywork Checker
Musical Doorbell System A A-PR Compenent Tester

——'—ﬂ———-—————_———————————————————————-—.———————-

{Send to: ETI PCB SERVICE, ARGUS SPECIALIST PUBLICATIONS LTD, 145 CHARING CROSS ROAD, LONDON WC2H OEE

...........................

BOARDS REQUIRED PRICE

..........................

................................

................................

ORDER BY POST WITH BARCLAYCARDIACCESS,
CHEQUE OR POSTALORDER

BARCLAYCARD

[ael2[ol [ [T I TTT
52274l [T 1T T 1T T ADD40pp&p ]

Please debit my account TOTALENCLOSED £

SIgNAIMI@: . ... oo Please allow 14 days s delivery
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PCB Foil Patterns

The foil patterns for the two computer expansion boards are not

included because they're too big, copyright, and not many of our

readers can make plated through holes' The PCBs are available from
' Watford Electronics.

,.-\‘8—.. =D

j Above: Component Tester PCB.
CHECKER

Abave: Foil pattern for the Bodywork Checker.
Below: The board for the TV Sound Tuner.
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PCB Foil Patterns

The two foil patterns for the Alcohometer.

ETI
REACTION

DOSSING DOWN?

This feature could be better described as ‘one man’s fight
against the system’, or even, ‘how not to knuckle under
when your DOS dies”” As you may have already guessed
this is the story, with the software to prove it, of one
individual’s desperate fight to replace his old and dying
DOS. The system is NASCOM, the routines are universal
— you can reswrite them into whatever machine code you
wish — and the result is superb. So, if your discs are down
in the mouth as a result of an unusable DOS, cheer them
up with our next issue.

TRIED AND TRUSTED

Many of the original breed of personal computers have
been slowly upgraded or replaced over the years. Not so
the Exidy Sorcerer — despite a rather bleak period it’s still
with us. Continuing our series of rereviews of popular
machines we take a long look at this grand old system
through the eyes of a family of dedicated users.

96

eET| REACTION TIMER,

DECEMBER 1981

ISSN0142.7210

70p

TECHNOLOGY TAKES OVER

Over the next 12 months you are going to hear an awful
Jot about Information Technology, what IT is, what IT
does and how IT is going to affect your lives. Information
Technology is already here and working. In this issue
we've spoken about the Teletext system, and next month
we'll be going over the.inner workings of the Prestel
system, Britain’s leading example of IT. Prepare yourself
for the next year — order next month’s issue today.

AND THE REST

As if the above were not enough to tempt you, the next
issue will also contain a full digital storage ‘scope
simulator for the classroom, routines to explain how
computers crunch numbers, a simple statistics calculator,
programs to pack your data tapes more thoroughly and all
the usual features that you expect to see each month. A
bumper bundle and all for less than the cost of 2 couple
of pints!
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BRANDED INTRUDER ALARMS AT
DISCOUNT PRICES FOR LIMITED PERIOD ONLY
Alarm with self-contained siren. Key'ed and timed entry, using

minimal power consumption on stand-by, With circuit tault
indicator, 3 reed switches, 1 pressure mat, wire and full

installation instructions. £36.80
Siren extension unit to increase range £11.75
Self-powered siren [sounds if separaiely attacked) £25.00
Self-powered bell (sounds if s&parataly attacked) £29.00
Reed switches (surface) £1.00
Reed switches (flush) £0.90
Pressure Pad — 27" x 15" £2.20
Pressure Pad — 227, x 6 £1.60

Alf above prices inciusive of V.A.T. and postage. Terms: Cash with order.
Write Lo Yale Security Products, Wood Street, Willenhall,

MEMOTECH

48K MEMORY EXTENSION FOR

™HE ZX81

I LASLE COMAA C 1M

MEMOTECH
memony extension
board

The MEMOTECH memory extension board will allow
the ZX81 to run 48K Basic programs which may include
up to 16K of assembly code.

The ZX81 sits on a custom built case which
contains the MEMOTECH memory and a power supply
which not only supplies power to the MEMOTECH
memory, but also to the ZX81.

The MEMOTECH memory board has a fully
buffered control-data-address bus with PCB 40 way
header plug. Allleads are provided.

The MEMOTECH memory costs:
£109.00 + 15% VAT inkitform. £129.00 + 15% VAT
ready assembled. Please make cheques payable to

MEMOTECH. Delivery in two weeks from receipt of order.

1 West Midlands WV13 11A. Teiephone: 0902 66911, Telex: 338251,

" MEMOTECH, 103 Walton Street, Oxford.

ETI

Kit yourselt
out with our new

To: Heath Electronics (UK) Limited, Dept (ET12),
Bristol Road. Gloucester Gl .2 6EE. Please send me a copy of vour
new catalogue. | enclose 28p in stamps.

Name

It'sfull of all sorts of exciting possibilities, including a g
digital barcmeter. So, if vou don't trust the weather MRS =
forecast, make vour own. And get it right. £

Like all'Heathkits. it contains evervthing vou need, NB: If vou are already on the Heathkit mailing list op

you will automatically receive a copy of the latest
Heathkir catalogue without having to use this coupon.

You build onour experience

right down to the right kind of solder. Unbeatable
comprehensive assembly manual. Diagrams. lighest
quality parts. Everything to make a first class profes-
sional job. Onc you'll be proud of. One that will give you
far more satisfaction thanaready-made mass-produced
shop-bought product can possibly offer.
Because you made it yoursclf.
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®

WIRING SYSTEM
SPECIAL OFFERS TO E.T.l. READERS

. e

- q rs T T ?‘\ C
cUR0 NTROKI 5

NORMAL PRICE £18.39 £l 3 75
L

{Including P&P and VAT)

ROAD RUNNER IRON SPECIAL PRICE
MORE THAN 15% OFF NLY

NORMAL PRICE £6.58 £5 55
.

(Including P&Pand VAT)
IDEAL FOR

® WIRING SIMPLE LOGIC CIRCUITS

® WIRING MICROS & MEMORIES

@® WIRING DISCRETE CIRCUITS

® REPAIRING & MODIFYING PCB’s

@® USE AS A TRAINING AID

SPEED UP YOUR WIRING TECHNIQUE AND OBTAIN
A PROFESSIONAL RESULT USING PROBABLY THE
MOST VERSATILE SYSTEM AVAILABLE.

TAKE ADVANTAGE OF THESE
EXCLUSIVE OFFERS AND ORDER NOW!

Kit consists: Single Eurocard, wiring pencil, *4 diff coloured
enamelled wire bobbins, 1 tinned copper-wire bobbin, 10 x 6"
glue strips, 30 x 2" press slrips, 100 solder pins. "(400 °C to
melt insulation). Iron: 17W 240V High Temperature iron suitable
for soldering enamelled wire.

VISIT THE ROADRUNNER STAND 38
AT BREADBOARD 81
I B Bl IE N .
Pleasesendme.......... Kit(s)and/or .......... iron(s)

| enclose cheque/P.O.for€ . .................
I or debit my Barclay Card/Access No. I

INEEENEEENNEREN

Signature
| Name (Please print)
Address

Orders to:
T.J. BRINE ASSOC., FREEPOST (NO STAMPS)
HASLEMERE SURREY. GU27 3BL. I
I N N I N
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Now is the time
to-buy me —
I'm the ideal

Christmas gift
and I'm only £24.50!

It's true! As a special Christmas offer we've actually cut
nearly £5.00 off the price of ‘Speechtime’ — the first ever
easy-to-build speaking clock kit. ‘Speechtime’s’ combina-
tion of electronics and quartz technology plus c]ear
instruction manual make it fun to build and fun to own —
equally suitable for beginner or expert.

Speechtime also makes a great gift to build for someone
glse. Look at these "plus’ features:

® Accurate to 8 minute a year @ Adjustable voice pitch
® Pocket size — approx. 5in. x 2%in. x 1in.
® Grained stainless-steel case
® Usefulin the home or office

Silicon Speech Systems

{A Powertran Subsidiary)
PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS., SP10 3NM
EASY ORDERING BY TELEPHONE

SPECIAL
CHRISTMAS
OFFEA
£24.50
. of VAT
and PP

=3 — RING ANDOVER (0264) 64465
g AND GIVE YOUR ACCESS OR (B x|
g BARCLAYCARD NUMBER Ji
[ BARGAINS | FORTHE ELECTRONICS

=l

MAN WITH NEARLY
EVERYTHING!

AN IMMORTALIZED THERMONIC VALVE IN A
TRANSPARENT PAPERWEIGHT . IDEAL PRESENT

ONLY £2.10

L.D.R. SIMILAR TO ORP 61: IN
SHIELD WITH LEAD. ONLY
30p OR £2.35 FOR 10

LATCHING RELAY
WITH MANUAL
RESET

2POLE C/0 AND

SINGLE POLE MAKE

PANEL MOUNTING

240V COIL

ONLY £1.00

LOW-COST, RUGGED

RELAYS BY
KEYSWITCH
10A 2-Pole C/0 240V
Coil.
g ONLY 80p

5 for £3.50

RUBBER GROMMETS %" 10

for 20p
STRAIN RELIEF SLEEVE
10 for 30p

y [
T o o | TEMPERATURE CONTROL
PEMAIL . SPADE 10/20p HIGH QUALITY
GAS SOLENOID VALVE £2

TEMP. GAUGE & - 125°C
Remote sensor on 387
capillary, pane! mounsng
dial 88mm. dia

= ONLY £1.85
18A 246V RANCO THERMOSTAT

Wide control ranga {low raom temp. o over bodng portt
Sensor on 22" capilliany. £2.30, including conerol knob

1/8" Pop Rivets 50/80p

GLABS FUSES
20mem QUICK BLOW 1A 1%
(FITS %" CHASSIS MOUNT
HOLDER) 3A, 10A QUICK
BLOW, 5A ANTI SURGE
10/40p 100/£3.00

ROLLER ARM MICRO SWITCH

SPST 150 RANCO THERMAL CUT-OUT 100°C

10mam GLASS SLEEVE 30p/m 15A 240V. Sensing coil on 41n. capdiay Dane
BULGIN 3A 3 PIN PLUG AND § mounting with reset button £1.20

SOCKET B0p

USEFUL HARDWARE £1 BUY ONE EACH OF ABOVE FOR {4 25

LEM. SERVICES ADD 500 P&P
)
LEAMMNGTON SPA CVX2 SDY ORBEE
WARWICKSHIRE £5 post free
—-——1,
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EXT MONTH IN HE — NEXT MONTH IN HE —NEXT MONTH IN HE

Don’t miss the December issue — out November 13th

We’ve got lots of projects to interest musicians next month:

Drum Synthesiser

Yes, you know the noise - a sort of cross between a bomb
hurtling down, and a seagull.Well, this machine can make
these and many more sounds to help you keep your rhythm.
This one’s a super project; easy-to-build, easier to use and
what’s more, we reckon it won’t cost you any more than
about £30 - that’s about a fifth the price of commercia!
counterparts.

Organ Pedalboard

This project was designed to match the HE Electronic Organ 3 3
(see HE May to August 1981). It’s a 13-note, free-standing, %
foot-operated pedaiboard (phew — what a mouthful), which
can be plugged intothe same amplifieras your organ, or it can
be used with its own internal amplifier,

Now, although it’s primarily intended to complement our
organ, you c¢an, of course, use it to accompany yourself while [
you play any other instrument. Thus you can have bass GUitar Graphic Equahsef

accompaniment to say, a guitar, flute, piano, or even the HE ) o ' - p
Drum Synthesiser. For those electric guitarists who enjoy building their own

effects boxes, this project’s a must! How do you fancy a
6-channel graphic equaliser to control the tone of your
electric guitar? All in a small foot pedal!

It’s battery operated, easy-to-build and sounds great.

Car Electronics

There's no doubt that, although car manufacturers, overall,
tend to be slow to change their ideas about the equipment
that goes into their cars, they are at last waking up to the fact Plus
that electronics has a large part to play,
Guest writer Bill Mitchell tells you about the possibilities News and information, circuits, regular features, your own
and probabilities of in-car electronics. views — all about the electronics world.

| @ {i
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From the people who invented
the integrated circuit...

- The TI Technical Library

Texas Instruments invented the integrated circuit,

the microprocessor and the microcomputer.
Today, Tl is the world’s largest manufacturer of
semiconductor devices offering the broadest
range of products from a single source.

This capability is reflected in the

How to order |
Simply use the coupon as follows:
1.-Select titles and quantities required.
2. Calculate total order value: Add £1.50 for post and
packing,

~ 3.Send the coupon plus your cheque payable to Texas:
Instruments Limited, PO Box 50, Market Harborough,
Leicestershire.

If the coupon has been used by sormeone Oq
else, simply use a piece of paper. Please
allow 30 days for delivery.

TEXAS INSTRUMENTS
LIMITED

-

100

comprehensive list of high-quality technical data
books available to our customers. Each one is an
easy-to-use complete reference.

~

ﬁ Texas Instruments Limited, PO Box 50,
Market Harborough, Leicestershire.

Please send me the following publications:

Reference No. Quantity Reference No. Quantity
1 At e
Pihe 2 : 10

3 ] , ==
4_ = e et O e TSl
B e e e e e
é e [ el L =k

T e e e TR e e ]
a8_ S

lencloseachequeforg__ .
Name____ i ==
Company (if any) A
Address._ -

“Registered affice: Texas Instraments Ltd.. Manton Lane. Bedford MX417PA =
Registered number: 574102 England £ To.1
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REGULATED PSU PANEL

Exclusive Greenweld design — bettar spec,
than anything on the markat bglng offered a1
tha price Panel 110 x 82 x 33men hiph cantaing
all componeants including bridge rectifiar and
smoothing capacitor, Ready built and 1ested
= just ad:a 30V 2A transfarmer and two pots
for 2 fully variable voltsge and current supply.

SPECT Qutpli voitege D-2B8V
Output current 20mA-2A
Source impedance DR1
Open circuit ripple 10mv

Send SAE for full details of the many ways
this useful module can be used, together with
prica llst of parts for various options, Only
£7.75. Transformer and oots £6.

GOMPONENT PANELS

AS04 Black case SOX50x78mm with octal
base. PCA inside has 24V reed relay, 200V 74
SCH, 4x5A 200V rects., etc. 80p.

2529 74 Series ICs - Gates and complex
logic. 20 855d ICs on panals £1; 100 ICs £4.
Zb627 2xEV reed relays. Bx2S030 or 25230.
§x400V.rects., pius Rs, Only 50p.

2536 RAM panel — 35 2102A-4 static RAM's,
2180 28 ather chips inc. 7 x LS75, 4 x 74358, 3x
74180, etc, Only £5.

2536. As above but extra 15 74LS chips £8.

CAPACITOR BARGAINS

2200uF 10OV cans 77 x 35mm dis. 75p;
10-£5.50.

2200F 10V axial Sp: 100 £2.30; 1,000 £16.
45005; 100uF 275v 1?2 X 4dmm dia. 7Sp; 10

200uF 350V, 100+ 100+ 50uF 300V can.
75 x 44mm dia. ‘E; 10— £3; 100 — £20.
100uF 25V axial, 100,

0DDS AND ENDS

Transformer, mains in, 1770V 10mA aut £2.50.
W847 PCHmntg. relay 11 x 33 x 20mm. 37R 5
10V SPCO 34 95p,

801A5 Pickaring DiL relay SO0R, SP make, 3.7-
10V, ex-equip. on PCB, 75p.

X903 140 x 10mm farrile rod with LW and MW
windings, 45p,

K520 Switch pack — 20 gitferent, rocker. slide,
rotary, 1oggie, push, micro, etc. Qnly £2.

KS21 Heatshtink pack 5 diff. sizes, each

m, 50p.
lgvlc, Taw E:EBCF Rcecs_iralors pack of 200, £1.
amp + t fayout. £1. All parts 1o
Make, £3.50. Y pe
1% V2W Rs — 111K, 333k, 500k, 300k, 950k, All
10p28p,

COPPER CLAD BOARD

K522 All pieces tao sma!l for pur etching kits
Mostly double sided fibraglazss 250gm {ap-
prox, 110 3q rns} for just £1,

OP-AMP PSU KIT

A198 Allparte + [nstructions to make a 50mA
algso. =15V supply from mains input Only

VU METERS

V006, Vary attractive 55x 48mm scaled 20 to
| .5dB. 250uA movemant. Only £1.75 or £2 pr.

1W AMP PANELS

A011 Compact audip smp Intended for recard
player on panel 95x85mm including vol
control end switch, complels with knobs.
Apart from amp circuitry  built  around
LM3BON or TBAB20M, there i3 a spead contigl
circuit using 5 transistors, SV operation,
connection data supplied. ONLY £1,50,

4 TERMINAL REGS

;:11A7BMG i power mini-dip case 5-30V at 12A

UA7IMG Negatlve version ot sbove £1.20.
Only 4 extra components required (50p extra)
to make a fully variable supplyl Osta supplied.

1000 resistors £2.50

We've fust ourchased another 5 million preformad
resistors, and can make 3 simular offer to 1hat
made two years ago, at the same pricel{l
K523 - 1000 mixed % and %W 5% carbon film
resisions, preformed for PCB mnig. Encrmous
rarge of preferred values 1000 for £2.50: SO00 £10;
20k £26

200 ELECTROLYTICS £4.00
K524 Laige variety of values: voltages, mosily
cropped loads for PCB mmg, 1-1000uF. 10-63V.
Al new full spee cemponents, net chuck-outsl|
200 £4, 1000 £17.50

MK4027 SHIFT
EGISTER

2048 bit dynamic Shift registar, BMH2, idoal tor
CRT diaplays, bulfer memories otc. Special low
orice £1 cach, Bfor £6.

ET! DECEMBER 13981

443 A_Milbrook Road Sovthamoto :é 1 O
All prices include VA T@15% - just add 40p post

AMAZING!
COMPUTER GAMES
PCBs FOR PEANUTS!!

A bulk purchase of PCBs fram several well
known computer gamas including Battla-
nhips, Simon, Logic 5 and Slarbird enable us

1o offer these at incredible law prices;

. “STARBIRD"
Gives roalistic on?ina sounds end flashing
lacer blasts - acceigrating engine naise whan

module is pointed up, decalarating noise-

when painted dawn, Press contact to see flash
and hesr blast of lasers shooting. PCB tasted
and working complate with speaker and batt.
dlip [needs FP3 bartary). Only £2.95 - 2 for £5.
For details of other gamas, tend SAE.

‘COMPUTER
BATTLESHIPS'

Probanly one of the most popular gloctronic gamaes
on the Market. Unfortunately the degign makes it
impraclica 10 tes: the PCH as o working modal,
aithough i may well function porfectly. Instead
we hove tasted the sound chip. and sall the board
for ity component vakse: SN78477 sound IC;
TM$1000 w-processer; bant cips, R's, C's etc.
Size 160 x fd0mm. Only £1.50. Instruction book
and circuit 30p axtrp.

‘LOGIC &'

The oblect 3 to find the numbar held in the

rwmory with as few entrivs as possibla. PCB con-

13ins u-proceasor chip ana 10 leds, and is lnked to

8 membrane type keyboard, Gverlay for kays and

instruction provided. PCB slzes: 95x80 fr

85 % 70mm. Supphad testud and working = PP3
£2.50

required. Only
‘SIMON’

The ovject of this game is to repaat correctly 5
longer and longer sequence of signals in 3 differant
6amos, |lnstructions included! PCB conaine
chips, lampholders ang lamps, and is tesiod
workmg. complels with speakar, Needs PPI and
2xHPT1, PCH size 130 x 130mm Dnly £3.95

"MICROVISION’
Cartridges

These are 5 small PCB with a micraprocessor
cthip, designad te plug m to the microviion can-
sole. Only snag ks, we don't have any consoleal]
However, thuy can be used as #n oscillator with
4 ditfesont freq. outputs &imply by connectng &
battery and speaksr. Tosted snd working (as an
o5ch with pin out cats, PAC size 72 x 60mm.
**"°**ONLY 25p sachem=rrr

TOROIDAL
... TRANSFORMER

Lk oeep. 110/ 240V pri., Sec 18V
44, B3V 1A 240V 03A. Ideal for s5COpes,
monitors, VOU's ¢tc. Special iow price £7.95

1N4002 DIODES

Lowest ever price! — full spec by Maiorts, Pra-
formed Irads for horiz. mntg, 10mm pitch. 100V
1A rating. 100 £1.75; 500 £7.50 1k £14 5k E65

LINEAR, OPTO

TIL311 Haxadacimal dispiay with decoder, -9
and A-F. With datg £3.50.

ADSE3KD 0-A convertar, Only £3.50,°
FNAS220 2 di%'n V2" 7-seq. display on PCB,
CC. With dala £1.50. 7-seg displays: FND350,
501, all 50p; 530, 847, BSO, all £1.50. Regs. TO3
case: 7924 120p, 7885 100p, 7808 100p, 7912
100p, 78CB 230p. Othars on B/L 13.

Op-Amps: wAd4136 130p; LA776 145D, LATY?
300p; UAJ1E 245p.

Isolators: FCDB31, IL15, TIL118, 8ll 60p.

VHF TUNERS

Type F3720 ICCIR) by Sylvania. Bargain a1 only £3

UHF TUNERS

Mullard ELC10M3 /05 Channals 21-69 Brand new,
supplied with data. £4

RELAY/TRIAC PANEL

x 76mm containing & wealth of
components: 2x 12V BPCO min relays. 2x47uf
16V twnts SC146E 10A 50V trigc. C122D 8A
400V SCR, 565 timer, 10x 1N4801 diodes, 2N5061
SCR, 2x3mm LED's 3% 2N3704, R's & C’s
Amezing value — if bought separately. parts
would cost around £8! — Cur price for the panel,
just £2.00

GAS DISCHARGE
DISPLAYS

7 seq displays availabla in 3 styles. Char. height
12.5mm.

2650 2 digit on PCB with 16 way tikbon cable
terminsted i 16 DIL header plug, giving multi-
ptexed output. £1.20

2651 3digitas above £1.70

2652 3 + 2digit as ahove £2.50

Datz supplied.

ILAMENT DISPLAYS.

2653 7 seq display 12.5mm high. Ideal for TTL
Oparation, taking 5V 8mA per seg. Std 14 DiL
package. Only €9 sach, 4 for £3,00. Data supplied.

ILP TOROIDALS

UNBEATABLE

VALUE FOR MONEY!

decreased our prices, improved our special customer
design service. Choose from toroidal transformers in
arange of 98 types.

New production capacity at Canterbury has increased our range,

Order using
semis | seconnasy| Aws | paice | et | the FREEPOST

e its - \ Tl es vl
[ wilts © [ Cunent e vaT | es on delow

A IR EIREER coup . o
xon + 1 +* My

itk | voiz | aen |13 ['P2°|"B5° Trade enquiries are welcome.
Requiston | 13003 | 15405 | 100 ) ] ‘
Whoojuouap a3 | 083 Sugplied with figio mourhng kit with centre oot
il Bl | sleel and neoprene washers. GUARANTEED § YEARS.
i e, 0= DR100 e ]SEREs [seconnsat] Rus | amice | eaice
WA | 2010 | EeE 46 | (583 | f453 v Na wors  Ugeen finc VAT | ex vl
aIxomm| a0 [ 943 2H g | 4010
2 o] (7412 | 938 | £1:83 | 1006

| R e 13 Nox sl 003 | teets | 730 |em17a (4017

1% |axca] e {13 265 | Bxoray et | 625 [ PP | PR

: Aoy | z2e22 |11 Reqeance | 620150 22422 | a1
E| e | 100 Fa NG| 2B+ ) £50
ap17| 0en |08 6] e | 31
2028 ) q45 HrOVE B In
belhrct p2a) an 6A0PE| Qe2p | 281
M) M [0 6XO25[ 45445 | 250

6133| %0.%0 | 235

VA | Bxe0| 6+h | BE [£50 | 547 ecal ho | 204

90 % 30mm | 3xg11 249 444 j+01 43| #0143 (3101 br. ) 102

TRy sxa:? l3+|; gg PP PP (3% ] b 091
Regueten { 13| 4 e
30vy | o3| ssats 000 [t367 | £V 6S

v ﬂg:g ;;:}; fg 10x5mm| 7X01d | '8+18 | 83] |+E73[+£171
MOG[ B54B | 160 26% | 7o1s) 2422 | 682 | PP i
morr | W+ |13 laton | 7X015F 25+29 | 600 [
wo28, Tep | 072 % | ;M7 B+ |y
025 2% 0% 72018 33-23 ;Z;g

.
00 ) 025| 4vess | 3

1w { 4xdt0 E+b wop §£795 | a8 03| saest | 300

30 40mm | X011 949 665 [+f143 |+ 4) X028 1y an

12¢g | axQe2| 12442 | S0¢ | PP | PP iyl 20 13%
Axdr3| 1515 | 4 gg 5 g G 129
&

" labs| BiE | iR ¢ wws| im0 08755
e | 2+25 | 240 WOxEOmm | 8%017) 30+30 | B33 [+E205| e 5208
ax0r7| P+0 | 200 £Kg BIIB| 35435 | r1a | PP Pb
AxpTB| 34+35 |t n Regulahon 26| #0440 | B25
a0 8 o v, | 3028 afesy | 953
X028 08 ol .8 | tig
03| 240 |0 umli 557956 ::

16va |sxpri) 949 | 3py [T992 [ tAaa axoes 220 22

110 x40Tm | Sx012 | 212 g% i 45};3 mow| e | e
TRNK il 5«15
nnqn'iun?m 3212 t8x18 | 444 axgez] g0 | roar [E2S 0| e M

* SIS | 2772 | 363 140x75mm | BA018| 3543 | B9 “52?0 '5220
016 | 2%+ | 32 Skg [ Hedd | TH [ PP i
am7f 0+W | 266 Requaten | 9x025| d5+45 | 634
suo18| 35+ |22 A% | X0l 450 | 625
0% | 4Ded0 | 200 9x042| 55455 | 968
54028 15 14y w08 1y 568
51029 [3¢] 0Nl 20 | 2m
00| 20 | D& s M | Ze0

IMPORTANT: Regutation — All vltages quoted are FULL LOAD. Please add regulation figurs 1o secandary
voltags ta obtain off load voitage.

The benefits of ILP toroidal translormers ) ‘
iLP toroidal transfarmers are only half the weight and height of their laminated

equivalents, and are gvailable with 110V, 220V or 240V primaries coded as foliows:

For 130V 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 1o order Fraspost: !

Use this coupon, or a separate sheet of paper. to order these produtis, or any
products Irom other ILP Electronics advertisements, Ko stamp is needed if you address to
Freepost. Cheques and postal orders must be ¢rossedand payable to ILP £lectronics Ltd: cash
must be registered. C.0. 0. — add £11o fotal order value. Access and Barclaycard welcome.
Al UK orgers sent post freewithin 7 days of receipt of order forsingle and smafi quantity orders.
Also available at Electrovalve. Maplin. Marshalls, Technomatic and Watlord Efecironics.

Please send me the follpwing
ILP modules

Totaf putchase price n 8 = e I
|enclose Cheque D Postal Qrders D Int. Money Order D
Pleasedebit my Access/Barclaycard No. o A |
Name I
Address . r

Signature B -

ET1/12 Post tp: ILP Elect:onics Lid. Freepost 2. Granam Bell House. Raper Ciose.

Canteroury {12 7EP. Kent, England.
Telephone (0227} 54778: Technical {0227) 64723: Tetex 965780,

{@ division ol
; - ILP Electronics Lid)
TRANSEORVIERS, _/

.\ _/ TRANSFoRvERS _
STAY AHEAD.STAY WITH US
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| - (Qualltg support for; ATOM
.V:I ’ ."ﬁ.'.'..""'ﬁ..l'aao

o Y4 ZX80 ACTION ! 2 X8I
Flicker-free action games for your ZX80,

need. only 1K RAM and the original 4K ROM.

DMG”oSIS Cassette C80A: BRKOUT ---- ACK-ACK £4.00
o8 Cassette cson: SHELL GAME - INVADERS g4.00

Biew Che AN CBIEE o T and complete cassetle The ZX80 Magic Book *WITh 8K ROM/ZX81 SUPPLEMENT*
achine maintenance pacx. Games programs, computer music, converting programs
The patented *Drive Analyser will check In seconds the written in other BASICs, improving the picture, RAM
drive mechanism of your cassette machine to locate faults and 1/0 circuits, and much more. £4.75
which can lead to damage and breakdown. Getting Acquainted with your ZX81 £4.95
If the Drive Analyser shows no faull, then you can | Mastering Machine Code on your ZX80/81  £s5.95
confidently use the tape head and capstan cleaning i .

solutions provided to ensure optimum performance. 52*23 WAY 2X80/81 EDGE CONNECTOR SOCKET i3.50

. " +23 WAY ZX80/81 GOLD PLATED PLUG EXTE s

Proper maintenance of any machlr_le should consist not / ¢ iyl o
only of cleaning, but also of checking the mechanism. ATOM CASSETTES ; £5 each

cAas: BREAKOUT » CUPBALL+3D MAZE+SIMON 2
cas: PINBALL+LETTERS +SPACEWAR+DRIVE

Both tapes need 1K VDU *+ 5K text RAM |}

The ATOM Magic Book

A wealth of games and other programs; storing speech
in your ATOM, converting programs writtenm in other
BASICs; tape recording hints, plus many other useful
hardware and software tips. £5.50

16/32K ATOM RAM Boards from £59-50

Single Eurocard, can fit inside ATOM's case. Built &
tested, Bare PCB only £23. S.a.e. for details.

ALL PRICES INCLUDE U.X. P&P + VAT WHERE APPLICABLE
TIMEDATA Ltd. 57 Swallowdale, Basildon,Essex

The Clean-n-Check

Lost in the Hi Fi Jan&/g

pack contains : Phone Wilmslow 526213

L] (b-:lead clealnlng so|ut||on. S q

® Capstan cleaning solution. . .y

° Co?ton buds andgholder. for an expert guide to the a8 =

e Drive analyser cassette with indicator registering as territories of: )
faulty/normal/service required soon, on play/rewind/ =
FFwd functions of your cassette player. ASR m 00 Weoneer:

The check drive analyser is presently being used by
growing numbers of hi-fi service organisations.

«l| AlwA HITACHI OPIONICA
Clean-n-Chec
> ARISTON @ AKAl e B & W e CELESTION & GRADOD e JR
“Because pood sound... sounds good!” || e+ monmonavoo e wacaora = omroron
Y "% ® ®» ® § N _§ B B | ROGERS ® THORENS @ TRIO e VIDEOTONE

TO: TECHNOLOGY RESOURCES LTD, Dept 654
88-90. GRAYS INN ROAD, LONDON, WC1X 8AA’

The Excellent New CJ-55 TURNTABLE

Please send me CLEAN:N-CHECK packs

et £4.50 each (ne). pa). Total enclosed. £ Sensible advice from expert staff

AR 3 years guarantee on Hi Fi

Service Department on Premises

Very competitive prices

SW'FT 5 Swan Street, Wilmslow,

OF WILMSLOMWY  Cheshire Telephone 0625 526213

(Allcw 14.2% days delivery. 28 gay mongy back guaranicel
Registéred i Englana No 1428994

I
i
i
i
I ADDRESS
I
]
I

This model is not suitabie for use with car cassette players ETI.12.81
SN EEY TET UEN IS SN N DR Ean BN BEE SN S
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NEW! For Atom Owners

IHEBIGIONES

Acorn are right on target with a
whole range of games
GET THE BEST — FORGET THE REST
All Acornsoft games are designed and produced by the manufact-
urers of the Atom. Trust the manufacturer to get the very best out
of his product. Realistic sound effects, great graphics and colour too!

- a aAhhana
LA BN R N N
-~ . LI L]

- a " e a . aa

hompe A

GAMES PACK 1

Asteroids Shoot tham before
thay crash into you, Lists ten
best scores. Program 4K, graphics
6

K.
Sub Hunt Command a destroyer
tracking a submarine, find its
position and destroy it. Program
1K, graphics %K, needs floating
point.
Breakout Score points knocking
bricks from wall. Ball has two
changeas of angle and speed.
Program 3K, graphlcs 1-2K.
COLOUR
GAMES PACK 2
Dogfight Two-player game
each player controls a plane and
tries to shoot down his opponent
without crashing, Program 4K,
raphics 6.

stormind Guess the com-
puter'scode before the computer
guesses yours; program 3K,
graphics %x.
Zombie Land on Zombis island;
try to lure all the zombies Into
tha swamp. In desperation jump
into hyper-space| Program 3K,
graphics XK. COLOWR
GAMES PACK 4
Star Trok Classic computer
gama, rid the universe of
K lingons. Short and long-range
scans, galactic map, phasers,
photon torpedoes, shialds, etc.
Program 5K, graphics 2K,
Four Row Take turns in plecing
marbles on the board; tha first
to get a line of four wins.
Program 5K, graphics 6K.
COLOUR
Space Attack Repol the
invasions of aarth and avoid
being hit by the gunnar ships.
Becomes progressively harder
with each invasion. Program
3K, graphics BK.
GAMES PACK 6
Dodgems Steer your car and
avoid the computercontrollod
car programmed to collide,
Survive, and the game gets faster.
Program 4K, graphics 6X.
Simon Test your ability to
remembur a progressively longer
sequence of lights and tones.
Adjustable skill (evel. Program
2K, graphics 3K. COLOQUR
Amoeba Try and creste the
shapat devised by the computer.
Program 3K, graphics 3K.

SPACE INVADERS

This has proved to be the most
popular video game avar. And
now we've brought it right up
to date. Diffarent, types of
invaders, flying seucers, sheiters,
lager guns and full sound effects.
Program 5K, graghics 6K

Also m Games Pack 5
Wumpus'+ Revarsj

GAMES PACK 3

Rat Trap Move your rats without
colliding with the trails left.
Entangle your oppopent before
he entangles youl High-spaed rat
action-replay. Program 4K
graphics 6K.

Lunar Landser Land a spacecraft
on & lunar crater; altitude
veiocity. fuel and drift. Program
1K, graphics XK.

Black Box Deduce the position
of four invisible objects in the
Black Box by firing rays et them.
Program 4K, graphics %K.

NPAUIUN=S

L1 ld »i¢
1 1wl 4+ 3 &
Atk £1.3 EECTOR & 3

~

CORRmAND C1T07) 1
8. URIT NIT On SMIELPS

GAMES PACK 7

Greon Things An allen life-form
has invaded your spacecraft;
discovar a way of destroying-it
with the weapons available on
the ship. Program SK, graphics
2K, COLOUR

Ballistics Take turns in firing
shells at the other player, taking
into account the wind and shape
of the hill, Program 3K, graphics
6K, needs floating-point.

Snake Grow yourself a snakse by
guiding it towards digits which
it eats. Program 2K, graphics “K

CRDER TODAY!

Just send a cheque or money order only £11,50 per pack
including VAT and post and packing. State which packs you want,
Or .ing 0223 316039 or 01-930 1614 guoting your
Access or Barclaycard number. Allow 14 days for delivery.

Or if you think you can wait for more details just write to

Acornsoft Limited, 4a Markst Hill, Cambridge.

ACORNSAFT TAKE GAMES SERIOUSLY

ETI DECEMBER 1981

YOU CANT BEAT
ILP BIPOLAR POWER

AMPS FOR
POWER AND PRICE

Get maximum power at minimum price, ye! still with hidi
specifications and a wide choice ot outputs. ILP Bipalar power
amps. now with or without heatsinks are unbeatable value for
domestic hi-li — bul for disco. guilar amplifiers and PA chotse
1he new range of heavy duty power amos. again with or withoul
heatsinks. with protection against permanent short circuit.
added safety for the gisco or group user. Connection in aHl cases
is simple — via 5 plns.

Every item has a 5 year no quibhle guarantee and
inchudes full connection data. So senc yaur order FREEPOST today!
Load impedance, ali models, 4 ohm — mfinity. Input impedance, all models 100K ohm. Input
sensitivity, all mocels. 500 mY. Frequency response. all models 15Hz-50kHz-3db.
BIPOLAR Standard, with heatsinks

! | ; UBSIDRIIOI;I .
Oupst | THO. LMD upply bt i et
Model No. | power Iyp somanz ol Size men .
Walls rms | at 1kHz Typ/ ax ams | inc. VAT | ex VAT

HY3) | 15w/4-80 | 0.015% <0.006% | +18220 l‘ 76 x B840 _240 ’EB ZB [LZQ
HYBO | Jow/d- 80 | [0 0.015% <0.006% | £25x30 | 76x68x40 1_ 20| €9 58 £8.33

“HYIz swam: 0.01% <0.006% | +35=40 | 1207840 | 410 | £2010 | £17.48
HY 200 | 120w/487] 001% <0.006% |+45¢5o 120%78x 50 | 515 | £24.38 | £21.21
HY 400 | 240w/40 | 0% <0.006% | +45=50 [ 120 7B 100 | 1025] £35.60 | £31.83

BIPOLAR Standard, without heatsinks

HYJ20P | 60w/4-802 | 001% <0.006% |=35+40 | 120% 2640 | 215 | £17.83 | 015 50
HY 2007 | 120w/4 82| 001% <0.006% | 245230 | 120X 26x40 | 215 | £21.23 | £18.46
HY<00P | 240w/40 | D.01%  <0.006% | 245250 | mxzsxm!m £32.58 | £28.33

Protection: Load line. momentary short circuit {typically 10 sec). Stew rate 15V/us Rise time:
Sus. S/N ratio 100db. Frequency response {-3dB):15Hz-50kHz. Input sensitvity S00mY
rms. input impedance 100kS2. Damping factor {812/100Hz)>400.

HEAVY DUTY with heatsinks
OumlTHDﬂmIMD 'Stmly! |
i " Wt | Pnce | Prce
Mocel No. | - power Typ  S0H2/7kHz | woli Sgemm | .
Valtstms | at TkH7 a1 |'VW ax |oms nc. VAT é,VAT
HD120 | 60w/4-88 | DO1% <0.006% |+35:40 | 120 78x50 | 515 | £25.85 [£22.48

HD200 | 120w/48R| D01% <0006% | +45:50 | 120x78x60 | 620 £30.43 [527.38
HD400 | 240w/dst | 0.01% <0.006% |+45=50 | 120 %78 100 | 1025| £44.42 [£30.63
HEAVY DUTY without heatsinks

HD120P | BOwra82 | 001% <0006% [235:40 | 1202650 | 265 | £22.82 [ £1g.8
HD 200P | 120w/4:80 | 001% <0006% |+45=50 mxzaxso 265 | €27.17 [£23.63
WD 400P ztow«ml 001% <0006% |+45+50 | 120X 26 %70 375 £39 42 | £34.28

Protection: Load lne. PERMAMNENT SHORT CIRCUIT (ideal for
disco/group use should evidence of short circuit not be immediately
apparent). The Heavy Duly range can claim additional output power
deviges and complementary protection circuiiry with performance specs
as for standard types.
How to order Freepost: Use this coupon. or 3 separate sheet of paper. lo order these products.
or any products from other ILP Electronics advertisements. No stamp is needed if you address
to Freepost. Cheques and postal osders must be crossed and payable to ILP Electronics Ltd:
cash must be registered. C.0.D. — add €3 1o {otal order value. Access and Barciaycard
welcome. All UK orders sent posk tree within 7 days of receipt of order.
O e DT ey e S S Eiey e

Please send me tne following
ILP modutes i i m———— I

Total purchaseprice

tencloseCheque || PostatOrders || Int. MoneyOrger ||
Pleasedebit my Access/ Baiclaycard No I
Name )
Address ~ | I

Signature B I

ET 2/12 Fost to: ILP Elecironics £10. Freepost 2. Granam Beil House. Roper Close.

Cantertury CT2 7EP. Keni. Engiand
'lelephune 10227) 54778 Technicaf (0227) 64723 lesex 965780,
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ELECTRONIC IGNITION

TOTAL ENERGY DISCHARGE eicctronic

ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE ——
conditions.

IMPROVED ECONOMY —
betwesn services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability to fire fouled plugs.

ACCURATE TIMING prevents contact wear and arcing
by reducing load 1o a few volts and a fraction of an amp.

SMOOTH PERFORMANCE immune to contact bounce and
simifar effacts which can cause loss of power and roughness,

SUPER POWER SPARK 3% times the energy of ordinary
capacitive systems — 3% times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak fuel
mixtures.

BETTER STARTING
battery.
CORRECT SPARK POLARITY unlike most ordinary C.D. systems

the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate ali voltage triggered tachometers.

higher output voltage under all

no loss of ignition performance

full spark power even with low

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine’s
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter ‘spikes’ on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top guality components — plus the ‘ultimate insurance’
of a changeover switch to revert instantly back to standard ignition.

IN KlT FORM it provides a top performance

electronic ignition system at less than half the price of competing ready-
built systems. The kit includes sverything needed, even a length of solder
and a tiny tube of heatsink compound. Detailed easy-to-follow instructions,
complete with circuit diagram, are provided — all you need is a small
soldering iron and a few basic todls.

AS REVIEWED iN ELECTRONICS TODAY MAGAZINE
JUNE ‘81 ISSUE
Quote “the kit is very impressive’” .
“well written instructions and a good performance™.
“Exallent value for money. Highly recommended"’.
FITS ALL VEHICLES, 6 or 12 volt , with or without balast
NEGATIVE EARTH ONLY
OPERATES ALL VOLTAGE IMPULSE TACHOMETERS

Some older current impulse types (Smiths pre '74) require an adaptor —
PRICE £2.95

STANDARD CAR KIT £14.85 pLus £1
TWIN OUTPUT KIT £22.94 v« rar

For MOTOR CYCLES and CARS with twin ignition systems
Prices include V.A.T.

ELECTRONIZE DESIGN

Megnus Road, Wilnecote
Tamworth, B77 6BY
Phone (0827) 281000

DIMENSIONS: Length 12,6 cm
Width 89cm
Haight 4.3cm
Lead length 100.0 cm

TECHNICAL DETAILS

The basic function of a spark ignition system is often lost among claims

for longer ‘burn times’ and other marketing fantasies. It is only necessary
to consider that, even in a small engine, the burning fuel releases over

5000 times the energy of the spark, o realise that the spark is only a

trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start that combustion as quickly as possible and that requires

a high power spark, '

The traditional capacitive discharge system has this high power spark

but, due to it's very short spark duration and consequential low spark
energy, is incompatible with the weak air/fue! mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it's low power
but very long duration spark which guarantees that sooner or later the fuel
will ignite. However, a spark lasting 2000pS at 2000 rev/min. spans 24
degrees and ‘later’ could mean the actual fuel ignition point is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 3%
times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
aven the weakest fuel mixtures without the ignition delay associated with
lower power ‘long burn’ inductive systems.

HIGH EFFICIENCY INVERTER A high power, regulated inverter
provides a 370 volt energy source — powerful enough to store twice the
energy of other designs and regulated to provide sufficient output even
with a battery down 1o 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removas il
unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low level - just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION

TOTAL  ORDINARY
ENERGY CAPACITIVE
DISCHARGE DISCHARGE
SPARK POWER [PEAK) 140 W 90 W

SPARK ENERGY 36 mJ 10 mJ
{STORED ENERGY) 135 mJ 65 md

SPARK DURATION 500 pS 160 PS

OUTPUT VOLTAGE (LOAD 50pF
EQUIVALENT TO CLEAN PLUGS) B/KY 26KV

OUTPUT VOLTAGE {LOAD 50pF + 500 KQ2

EQUIVALENT TO DIRTY PLUGS) 26 KV 17 KV
VOLTAGE RISE TIME TO 20 KV

{Load 50pF) 26 pS 30p8

TOTAL ENERGY DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems.




WHYANILP
MOSFET
POWER AMP?

AII models

Hi-Fi Spuhr:q multi-speaker systems
- : With controls, attractive woodgrain finish RMS Because ILP MOSFET power amps give you ultra-fi
ratings for 8 ahm performance without costing big money. Performance you

New improved models. Ihought you couldn't afford at a price you know

AJI ILP modules are compallme with
each other — you'll find many more in other ILP

15.90 15" 5 speaker system 90 wat.. {130 walls ads i this magazine. Choose ILP MOSFET power
peak) 28" x 171" x 114" £135.95 pair ar?pslwhgp %rortt;_neec: 't:]e h1afsstesl powblge s&ew
rale, low distortion af high frequencies, better
gxegﬁﬂgcsmnnou TOCGALLERS thermal stabitity. MOSFET povier amps work
with complex faads without difficulty and
psualya ;f;g‘;g‘l’;ﬂ'lg BN IR wiihou! crossover distortion. Connection is simple g
8 — via 5 pins, With other ILP modules you can
]'v SOUND FROM YOUR Hi-Fl gieéait;earlmany audic system. whatever your age
(Miciin) ILP MOSFET i
power amps are now available with
t_‘ég: ;ugrhrv Wan.?ltmd C%nverter plugs into aerial integral heatsink {no extrz heatsink required), or ready for
your FMtuner G voltbatlery operated mounting on 1o your gwn heatsink or chassis. Full dissipation detail on data sheet,
(banlery ﬂlﬂi supplied). Nothing to look ai .. . but available on request. Each carries a 5 year no quibble guarantee and comes with full
just listen! Covers all UK UHF chapnels connection data.

NEW i
« Fitted slow-motion drive (MK IIi Send your order FREEPOST foday on the coupan at the oot of this ad.

Four button pushbutton version Ul x : .
On Demonstration for calliezjsn i ﬁﬁp£] 1.50 £ :;,:%?,‘,Eg;n‘;’n Load impedance, all
to 301 Edgware Road. {UK Post etc. 65p) E rn%dlf:siﬁ:pmn:emgww
PUBLIC ADDRESS | MIXERS AND_— g models 100K chm
AMPLIFIERS AND | GRAPHICS Lz i | 1 il S00my
p . wr 'S,
‘ SPEAKERS §X1307 10 x 10 Channel Stereo Graphic g e Frequancy response,
TA770 40 Wati 240v AC 0R 12v DC 4 lnputs Equaliser Plus 4 Channel Stereo Mixer ® neesl = - _ all mogels 15Hz-50kH2- 300
50 £115.00! IEVT, BOREA
TABB0 60 watt 240v AC DR 24v DG 5 lnmélgss 5 MC350E Tape Echo Chamber £84.00 MOSFEY Ultra-Fi, with healsinks
. OE| Electronic Echo Chamber £7 :
TA306 30 watt 240v AC OR 12v DC 3 Inputs SM10004 Channel Stereo Mixer (batter e DlSTORT\UN
CP2 10720 watt 12v OC 2 Input 23'2123 o005 ¢ bioos | - Mode! No m Typ sohelTie| gy | semmm | W) Pres | poce
wa npuls . SM5005C i > [
HORNS 8 wat: £4.95: 15 wa(t £3.95 e hannel Stereo Disco Mixer C}t‘)slafzgts i | watsms | atikiz 41 Tw"“',"'g'n - - Qms Inc. VAT 51. VAT
i? wa&t £15. SIOMm wa;}l £19.50 SM3000 5 Channel Ster=o Mixer £31.05 MOS 120 | 60w/d-82 |<0.005% <0.006% | +45+50 | 120% 7B x40 | 420/ £29.76 |£25 88
Mi:ﬂ ;:Eieu 2‘ ESegap ones In Stock MS3219 Twin 100 walt Audio Output Meﬁt(ierz = M0S 200 | 120w/4-882 |<D.005% <0.006% | +55+60 | 1207880 | 850] £38.48 [£33 46
UDT30H, 50050k Dual PAisco mic s | 30196 Range Sound Level Meter £22°g5 MOS 400 | 240w /40 |<D.005% <0.006% | =560 | 12078100 | 1025] £52.20 |£45 39
05255 Daxe version £1295 | GE1306 10 Chonnel Sterea Equiiser £75.00 |- Fiwi
ECHINUZ0 800 om M Lipel mic o Graphic MOSFET LiHtra-Fi without heatsinks
37 Super Sim 808 ohm cardiowd f19% MOS 120P | 60w/4-82 |<0.005% <0.006% -4&—'50 t20x 2hx40] 215 226 82 £23 32
B! Video Comera Tedescopic mic. {2686
T R MOS 200° | 120w/ 4-8 [< 0.005% <0.006% *55+60 120x26x80 £32§1 £28.53
= = MOS 400P | 240w /4R |<0.005% <0 D06% | =55=60 I20x2|5x 100 525 £44.75 £33 91
Protection:
PIEZ (1] TWEETER S Abletocope with complex toads. without the need for very special protection circuitry

(fuses will suffice).

SEAS
l & Uttra-fi specifications;
SPEAKER 2 Slew rate 20Vus. Rise timedus. S/N rato 100db. Frequency response (-3dBj
15H2-100kHz. Input sensitivity 500mvrms. Input impedance 100k. Namping !actor
(802/100HZ)>400.

How lo order Freepost:
3 4 Use this coupon. or a separate sheet of paper. 1o order these producls. or any
. products from other ILP Elecironics aavertisements. No stamp is needed if you address fo

Freepost. Cheques and postal orders must be trossed and payaole toILP Electronics Lid: cash

Clean sound. Very low distortion tweeters. must be registerec. C.0.0. —add £1 tolotal order value. Access and Barclaycard welcome.
Ng ﬁ;os::v:ir rr:aqmren. Suitable up to 100 Al UK orders sent post free vaithin 7 days of receipt of orger.
9 Wi e in Series
.::0;9555'0"?'?0?'8133'2[:'85993"9' Kits with 1 Mid-range horn for disco/pa/groups £6.95 ST EEIEE D SR S TSR I I SN
e ue?':::s“r:l YIS 223) 5%"5%’;“5“ 2 Tweeter horn for hi-fi/disco/ pa £550 Please senc me the following i
quency response Hz."253" 3 Popular hi-fi and disco 440 ILP modules :
35-25 kHz). Designed ant made in Scandinavia | 4 Fjay type hi-fi £350 = X
1o the highest quality. Ali supplied with  Round version of No. 3 “' 9% .
::orgplete cabinet plans. Tweeters/crossovers/ 6 Boved fres standing Hih piezo HD:SU Toialpurchaseprice __ ——— — e —
eags ete. 0
* Hi-Fi 223, 30/45 wat! 3speaker §" sys1em UK Post Free - On Demonstration 1o callars lenclose Cheque D Postal Oraers D Inl. Money Drder :I
£4350 pair |  Stockists for: Ch i
o wallBspeakerS" sEsrem R AUDA%( glsus;smsjgiargenr;eK;F Piease debit rmy Access/Barclaycard No.
each
* Hifi 40350/100wat|35peaker10 safslem imported “value tor money” types. Name
W £4450ach | Also: Mixers: Mies: Public Address Address
* Hi-Fi 60380/150 wanaspeakenz";d,s:em Equipment: Hi-Fi and Disco b —
: each | Graphics. In Car Graphics/
E’H'KDS’ Pof‘ziégl?fr: pain) Boosters and Speakers. . o
iy LT Plus: Huge range of test equipment. Sl
3Nz Post o ILP Efectronics LIg. Freepos! 2. Graham Bel House. Roper Close.
ORDER BY POST (OR PHONE) OR CALL INJIRIES | - Caton €12 157 e Erd, !
P ey INCLUDE VAT Teiephone (02271 54778: Technical (0227) 64723: Tetex 96576,

H 30' Edgwarﬂ Rd. Lendon W2 1BN Ca!ﬂogug \ ELECTRONICS LTD

) Aiso t oty R 404 xgeware o, w2 NEEIA STAY AHEAD.STAYY s
80 at Henrys Radio geware P SAE W|T“ u
e S
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«“1of B.K. ELECTRONICS g ",
i i .‘g\g&?m A SOUND CHOICE 9@9’0,
| IIJ ) sy

% PROMPT DELIVERY % PRICES INCLUDE V.A.T. % AMPLE STOCKS
APERSONAL SERVICE FR(B’M A SMALL EXPANDING COMPANY

i
STEREQ CASSETTE TAPE DECK MODULE.
Comprising of a top pane! and tape mechan-
ism coupled 1o a record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation into cabinet or
console of own choice. These units are brand
new. ready built and tested.
Features: Three digit tape counter, Auto-
stop. Six piano type keys. recurd, rewind,
last forward, play. stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for sterec microphones.
Irput Sensitivity: 100mV to 2V Input Im-
pedance: 68K, Output level: 400mV to both
left and right hand channels. Qutput Im-
pedance: 10K. Signat to noise ratic: 45d8.
Wow and flutter: 0.1%. Power Supply ra-
quirements: 18V DC a1 300mA. Connections:’

[ )

6 (nana type keys

The left and right hand sterec inputs and
outpuis are via individual screened leads, ali
terminated with phono plugs [phono sockets
provided). Dimensions: Top panel 5%in X
11%in. Clearance required under top panel
2%ain. Supplicd complete with circuit dia-
gram and connecting diagram. Attractive
black and silver firish.

Price £26.70 + £2.50 postage and packing.
Supplementary pars for 18V D.C. power
supply (transtormer, bridge rectifier and
smoothing capacitor) £3.

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15°", 12" and 8"'). These

GEC AM/FM STEREO TUNER AM-
PLIFIER CHASSIS. Originally de-
signed for installation into a music
centre. Supplied as two separate
built and tested units which are eas-
ily wired together. Note: Circuit dia-
gram and interconnecting wiring
diagrams supplied. Rotary Controls:
Tuning, on/off valume, balance, tre-
ble, bass. Push-button controls:
Mono, Tape, Disc., AFC, FM (VHF),
LW, MW, SW. Power ‘OQutput: 7
watts RMS per channel, at better
than 2% THD into 8 ohms. 10 watts

Tape Sensitivity: OQutput — typically
150 mV. Input — 300 mV for rated
output. Dis¢ Sensitivity: 100mV {ce-
ramic cartridge). Radio: FM (VHF),

87.6MHz — 108MHz. Long wave
145kHz 108kHz. Medium wave.
520kHz — 1620kHz. Short wave.
5.8MHz 16MHz. Size: Tuner -

2%in x 15in x 7% in approx. Power
amplifier = 2in x 7%in x 4%in ap-
prox. 240V AC operation. Supplied
complete with fuses, knobs and
pushbuttons, and LED stereo bea-

con indicator. Price £23.50 plus

k ideal F h hifi .
Therrr SR 1 LR £2.50 postage and packing.

disco applications. Boththe 12" and 15™
units have heavy duty die-cast chassis
and aluminium centre domas. All three
units have white speaker cones and are
fited with attractive c¢ast aluminium
{ground finish) fixing escutcheons.
Specification and Price: -

speech and music. Frequency Res-
ponse; 60Hz-20kHz within = 3dB.

M POWER AMPLIFIER MODULES

100 AND 150 WATTS R.M.S.
Power Amplifier Modutes with integral toroidal
transformar power supply and heat sink.
Suppiied as ona ¢ lete built and tesied
unit. Can be fitted in minutes. Auxilliary
stabilised supply and drive cirguit incorporated
to power an L.E.D. V.u. meter, available as an
optional extra.
SPECIFICATION:
Max. output powar 100 warts R.M.S. (OMP100|
150 watts R.M.5. (OMP150)
Loads: {Open and short circuit proof) 4-16 ohms
Frequency Response20H2-25KHz + 3d8
Sensitivity for 100 watts 500mV at 10K
150 watts S00mV at 10K
T.H.D. 00.1%
Size: 360 X 115 x 80mm

15° 100 watt RM.S. Impedance 8chm
59 pz. magnet, 2'° aluminium voice cuil.
Resonant Frequancy 20Hz. Frequency
Response to 2.5KHe Sensitivity 97d8.
Price £32 aach. £2.50 Packing and Car-
riage each.

12* 100 watt R.M.S. Impedance 8 vhm, 50 oz. magnet. 2* aluminium voice coil.
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
£23.70 each. £2.50 Packing and Carriage each.

8" 50 watt RM.S. Impadance 8 ohm, 20 oz. magnet. 17 aluminium voice coil.
Resonant Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Also
available with black cone and biack protective grill. Price £8.80 each. £1.25 Pack-

ing and Carriage each. Prices: OMP 100w £29.99 PEP
i OMP 150W £39.99 £2.00

PIEZO ELECTRIC TWEETERS - MOTOROLA Matching 3-way loudsp
Join the Piezo revolution. The low dynamic mass (no veice coil} of a and crossover

Piezo tweeter produces an improved transient response with a lower Build a quality 60 watt R.M.S. system,
distortion level than ordinary dynamic tweeters. As a crossover is not

kers

V.u. Meter £6.50

required these units can be added to existing speaker systems of up +# 107 Woofer
to 100 watts {(more if 2 put in series). FREE EXPLANATORY LEAFLETS 4 37 Tweeter
SUPPLIED WITH EACH TWEETER. & 5 Mid Range

wire mesh. Ideal for bookshelf hi-fi
Price {Type ‘A’) £3.45

+ 3-way crossover
speakers.
each.

Type ‘B’ 3'zin super horn. For gen-
eral purpose speakers disco and PA

G J
" J systems, etc. Price £4.35 each.
2 Type ‘C’ Zin x 5in wide dispersion
horn. For hi-fi systems and quality
o~ disco etc. Price £5.45 each.
/:‘\b,"::"hj'ype ‘¥ 2in x 6in wide dispersion

__‘_.——_-‘T Type ‘A’ 3in round with removable
gy 1+ -

Fitted with attractive cast aluminlum fixing es-
cutcheons and mesh prutective grills which are
removable enabling a umque cholce of cabinet
styling. Can bg mounted directly on to baffle
with or without conventional speaker fabrics.
All three units have aluminium centre domes
and rolled foam surround. Crassover com-
bines spring-loaded loudspeaker terminals and
recessed mounting panel.

Type "A"

< horn. Frequency response ex-  Price £19.85 per kit - ';2'50 postage and pack-
é.f_@,,—-\%a Hl / >~ ) tending LT T (2000 ingERFatSEIas RISV RIE Ry o reque S
S~ J LT — c/s) suitable for hi-li sys ems a 12" 80 watt R.M.S. loudspaaker.
/ =/ e—— quality disco. Price £6.90 each. . A superb general purpose twin cone loud-
. / Type D" U.K. post free (or SAE for Piezo  speaker. 50 oz. magnet. 2 alyminlum

voice ¢oil. Rollad surround. Resonant fre-
quency 25Ha. Frequency response to
13KHz. Sensitivity 95dB. Impedance 8ohm.
Attractive blue cone with aluminium
centre dome.

Price £16.49 ea ~ £2.50 P&P.

| -

leafiets).
Type 'C’

Piezo Lavel ControlLoudspeaker Terminais Com-
bings wo spring-lodded loudsoooké! terminals,
wire woung palénuemslcr and fesisier petwork.
Al mourted on a smart brushed alurminium plate,
Fits neatly through 3 3 x 37 cut out on rear of
speaker cabinet, Price £239 - 20p postage and
packing.

| “B.K. ELECTRONICS

1 5 VISA

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS95TY @“

% SAE for current lists. % Official orders welcome. ¥ All prices include VAT. % Mail order only. % All items packed {where
applicable) in special energy absorbing PU foam. Callers welcome Ly prior appointment, please phone 0702-527572.
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KEITH DICKSON

NEW BOOKS

INTRODUCING MICROPROCESSORS

JAN SINCLAIR

Whether you are already using Microprocessor controlled
equipment or simply want to know more about this exciting
technological davelopment, this book will enable you to
understand the basics of how a microprocessor works.”  £4.95

INTRODUCING AMATEUR ELECTRONICS
JAN SINCLAIR 2nd Edition

This is the book for the complete novice of any age, in which
the author assumes no previous knowledge of the subject by
the reader, Includes details of practical experiments. £3.95

PUBLIC ADDRESS HANDBOOK
VIVIAN CAPAL 2nd Edition

A completely revised edition of this practical book for thos

involved in P.A. with answers to all the common problems that
are likely to be encountered.

Please indicate beside the title number of copies required.
All prices include postage and packing.

I ENCLOSE CHEQUE/PO FOR £
NAME .. ..
ADDRESS

KEITH DICKSON PUBLISHING LTD
17 HENDON LANE, LONDON N3

L LS161 46p | BF3I/E 38p
e e bl e R T
452 1p 4543 qisp | LS4 SEp |BEX29  Zp | 500 B
7403 14p 4555 40p | L3173 B8p | BFX84/5  24p 4 1450
17806 vap Lsan 64p | BFXGY/8- 24p | 41163 145p
7507 24p 74LS L5241 #5p | gFYsei2  22p | 2708 10p
7410 Wp LS00 1lp |LS242  86p (BAYZ  4Op | 2716 I7Bp
7413 25 LS02  12p | 15244 B6p | BSX20  2p | goeos
e LS03  12p | LS245 %Wp | BUAS 120
76 p LShegipise BUB  150p OFTO
7420 14p e =B PII2A a0 gum 85p
'a
2| s 513 30p | TRANSISTORS |ZNoee 3| OY707 95p
P LS1s  48p | ACIZ7/B  26p ~ LEDs
oty |4 520 8C107/9 DIODES Green, Red
5 ac142/3 Small 12p
7451 B2 Large 16p
7452 REGS. TC-220
] N5a07 7805
4 wigs 7812/5
4050 28 Wod 7906/1245
VERODBOARDS
DL SOCKETS 2
Low Profile C;p gﬂ_’rglad 0_-,‘;
x p

2.5"x5""
3.75""x3.756"
5'"x3.75"
3.76" n17
4.7"%x17°"

MAIL ORDER. CWO Add 35p PP, VAT 15%:]
more items in 3tock, Sand SAE for NEW. pllce fist

0!
ROMFORD RM6 4PX. 0%-599 6680

COMPONENTS AT REALISTIC PRICES

A RANDOM SELECTION FROM QUR LARGE RANGE. LISTS ENCLOSED WITH RRST ORDER.
ELECTROLYTICS. (6.3v to 350v STOCKED.}
RADIAL. 1/350...12p 4.7/63...6p 22/16...6p 22/250..16p 47/35...6p 220/16...7p
AXIAL 47/35.. 5p B/350...18p 10/250...14p 227160, A12p 33/50..8p 47/16..6p
100/40..7p 220/25...7p 470/10...10p
POLYSTYRENE CAPACITORS

(RAD) 47/63 330/63 470/160 1000/125 1500/630 2200/63 Et¢ . . . 3p
‘MINIATURE 500V CERAMIC DISCS.
33 56 22pf 68pf 180pf 270pf B20pf 1500pf 2200pf 3300pf Ere . . . 4p

MINIATURE POLYPROPYLENE (12mm x 6.5mm Rad.}

180pf 560pt 1000p! 1500pf 3900pt €800pt .0luf .0'Suf Ete . . . @p
CAPRCTTORS Sl 1o 10KV POLYESTER FROM .. 4p POLYCARBOMATE FROM .. 1Dp SEE LISTS,
TANTALUM BEAD CAPACITORS.

.1/3% 22/35 33/35 47/35 .88/35 1/35 . . . 10p 2.2/16 3.3/16 4.7/16 . . . 12p
4.7/356.8/25 .., 14p 6.6/35.. 15p 10/1622/6.3 ... 16p 22/10 ., 20p 22/16..26p
33/1047/6 .. .25p 47/16...40p 100/16...65p {ALSO OTHER VALUES ON LISTS)

MISCELLANEOQUS,

3.5mm chassis skt. (SKELETON)...8p 3.5 MOLILDED PLASTIC SKT. {CLIFF TYPE|...10p
ANTIPARASIT FERR. BEADS. 25 for..26p 12 WAY D-Q SKT. STRIP/IC HOLD 1Pit..8p
1uf/220v MAINS FILTER 40p 12 BULBS £ NEONS 40p 6BA NYLON SCREWS 40 for 2E6p
100K MULTITURN TRIMMER 20p STAN.HOR. PRESETIEGAN) 100K & 1MS 9p aa. Etc.

CIODES,
1N4007;...4p 1N4002;...4p 1N4003;.. 1N4004;...5p 1N400S;...5p
CAD0;.. 6 OABI ..6p OA4T:..

THERE IS A FURTHER HEDUCTION FOR QUANTITIES OF 10 OFF. SEE LISTS.
Postand packing add 50p per Order. Post paid on orders over £6.00.
Sand or telephone for lists. Please add 15% VAT. Mail Ordar only.
C.H.J. SUPPLIES. 4, STATION ROAD, CUFFLEY, HERTS. Tel: 01-440-8959

\L

COMPATIBLE WITH

LOTS OF NEW ILP
ENCAPSULATED
PRE-AMPS-

ALLILP MODULES

Suddenly, instead of two ILP encapsulated
pre-amps, there are eight — everything from the
simple mono pre-amp (HYG), through mixing mono 4
pre- 2mps {HY12 and HYE9). 1o a dual sterep ore-
amp (HY71). Plus a new guitar pre-amp (HY73).

Eachi gives the very best reproduction from
your equipment that your money can ouy. and all are
protected againsk short CirCuit and wrong polarity.

All ILP modules are compatibie with
each other — combine them {0 create aimost any audio
system. Every ftem carries 3 5 year na Quibble guarartee and
includes full connection data.

So send your order today - the Freepost coupon needs no stamp,

PRE-AMPS
Mode! |
No

Module What it does Current ""°°| Price

requiced |ing. VAT| ex, VAT

HY 6 | Mono pre-amg | Provides momsfomlclmag cariridge 1uner / 0mA | £7.41 | £6.44
[ lape/auxciary, with voiume/bass /reble |
contrls, |
a B s g 1
HY 8 | Stereo pre-amp{ Fao channels. mag canndge. me - volume 10mA | €271 | £6.70
conieal.

4 4
HY 12 | Moo pre-amp | Mixes hwo Signais info one, with bass/md- Oma

| range/ ireble controls,

_ I [
HY 66 | Stereo ore-amp | Two channels. with impuls for mic/mag. 20mA | £14.02( £12.49
carlridge/ tape/ tuner/auxdigry. witn volume/ {
bass /1redle/ balance. |

HY 69| Mono pm»am; T input channgis- mag. carridge mic, with 20 mA ' £12. 02' £10.45
| mixing ang volyme/tretic/ Dass conlrals.

f7.01 | €6.70

=
"HY 71| Dualstereg | Provices lour channels for mag. canndge /mic 20mA | | £12.36 | £10.75
| preamp with volume control
HY 73| Guitar Provices for two quitars (bass + leagjand mc | 20 mA | £1.08] 01225
prmp #ith Separate volumes/ bass/redle and rmaxng.
HY 75 suzmo T ¢hannels, each mixng tag signats into one | 20 mA '}12,36 i i}
preamp | with bass/mid-range/ireble conirls. |

For pasy mounhing we resommend: B § mounling board tor
modules HYB-HY13 €0 90 mc VAT, (0,78 ex. VAT.) 8 66
mounting beare lor modules HYEE-HYZ? €112 inc. VAT,
{0.99ex. VAT | Al modules e encapsulated and include
chp-gn eage connectors.  Ab operaie from + 15V minimum
to + 30V maximum, needing orogpe: ressturs for hugher
v0iages. Madules HY6 10H Y13 measure 45 20 x 40mm,
HYB6 1o HY77 measure 90 x 20 x40mnr,

How ta order Freepost:

Use this coupon, or & separate sheet of paper, to order
these producis. or any products from other ILP Electronics
advertisemants. No stamp is needed if you address 1o
Freepost. Cheques and postal orders must be crossed and
payable 1o ILP Efectronics L1g: cash must be registered.
C.0.0. — 2dd €1 10 101z} order value. Access and
Barclaycard veelcome. Al UK orders sent post free within
7 days of rece:pt of order.

G A G S N IS S S S

Piease send me the following
ILP mocules

Total purchase price

lencioseChegue || PostalOrders || Int. Money Order [
Please debitmyAccess/Barclaytard No =

Name .
Acdress

Signature ) - y =

€T 412 Post 10 ILP Electronics Lt Freengst 2. Graham Ball House. Roper Clase.

Cameroury CT2 7EP. Kent. Englanc
Telephone (0227) 54778- fechncal (0727) 64723 Telex 965780,

%

_

LECTF!DNICS LTD

STAY AHEAD.STAY WITH US
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Dept, No.23', 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel, 0279 32700
RESISTORS: I/s Watt Carbon Fllm E24 range + 5% tolerance. High quality resistors

PARNDON ELECTRONICS LTD, ?

made under strlctly controlled ¢onditi by ic machines. Band,
and colour coded

}ZP BFIB i 055 £1-00 per hundred mixed (Min 10 per value)

1% g;:?; :3 £8-50 per thousand mixed. {Min 50 per valua)

Mg BFuS .;np' ] Special stock pack. 60 vafues 10 o cach £5-5

p abr568 0p - y

o, BFT

% bres -DIODES: iN4148  3p cach Min order quantiry 13 items
120 BH%

£1:60 per hundred

DIL SWITCHES: Gold plated contac in fully seaied base - slve thow
pregrammung problems
4 Way B6p each 6 Way £1-00 each, 8 Way £1.20 cach P

0p
¥
Bp MPFI
2p

TAAZD 09
TT%%]S 100p ﬁsm OFFER DIL SOCKETS: High quality. low profile sockets. n
TRAZS1B 125 150p, AVS307 OVM CHIP 8 pin — 10p. 14 pin — 11p. 16 pin -~ 12p. 16pin — i%p. 20 pin — Z1p.
TEASD Top 150p f;“‘" .12 22 Pin — 23p. 24 pin ~ 25p. 28 pin — 27p, 40 pin — 42p.
TBAR10S 175p /fmited  quantiry.
TBASD 150p ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
ey k MIN. ORDER - UK {1 00. OVERSEAS €5 - CASH WITH ORDER PLEASE-
LOW PROFILE IC SOCKETS \ . Y,
Napin~12 .....¢ {150 £10) 35-amp 50-volt Stud Diodes, c/w mounting
- 1306100 | kit 4£1 S =
15 WM * KEYBOARDS: B5 kev Rl HARD COPY ]
i -(70£10) 100 Disc Caramics, FLeQ | oot B opuration £02t o o oo !
......... L2010 50 Potyester £ 0 and strobe. TTL levaia. Any # SIMPLE INTERFACE
For larger quantities key can be programened to ( INDUSTRY STANDARDS
please phone for prices grve eny code. * PLAIN PAPER
! : . ONLY £201 | 110 BALD
SPECIAL OFFERS = | T HIT
- Al . mains nput (100 to R
LM1011N (DOLBY BI/C) ¢/w data oy £6§ st v 705 (001 MANUALS 0
) 126 - 17 25amp, ¢ 74
JRAXB 20 et amipl. el PR R LY N
MM57105 (PAL colour TV game |/C) dats. . VIU W & SPECIRCATIN UNRIVALLEDBY OISPAYS AT o, e SR £35
: THREE TIMES THE PRICE MADE BY AN ENG
MMB3100N (TV clock timer) ¢/w data WA T o TG S i 10 v e DY £20 v(mnmmdﬂﬁﬂ
E KEYBOARD ALONE IS WORTH OUR PRICE. :
AY-5-1013 (UART) ¢/w data B s il z‘m@mm—mh X
= B0 CHARACTERS PER LINE, 26 LINES ONLY £15 i
0 ) ] » STANDARD V24 INTERFACE LEVELS =
Prices include VAT, please add 50p P&P [l = PRINTER DAIVE PORT SECONDRAND e EnT | A2 A oo
[ * ASCII SUBSET 500 1200 2400 BAUD SUPPLIED IN WORKING AS ABOVE PLUS
MAIL ORDER DEFT. RETAILSHOP ® (N SCREEN EGITING AND FULL CURSOR CONTROL ORDER BUT PAPER TAPE PUNCH
{Callers please phone first) {Open 6 days) * MOOEM CONTREL, CAN BE MULTIPLEXED UNGUARANTEED AND READER
BOWNESS MILL, SHAWGLOUGH RD SATODD ST | T MAWSON ASSOCUTES :
WATERFOOT, ROSSENDALE, LANCS MANGHESTER PACKING AT COST 124 LENNARD AOAD WE ALSQ BUY SURPLUS
TEL: ROSSENDALE 5556 (next 1o Victor Stn.} BECKENHAM, KENT BR3 10P COMPUTERS AND COMPUTER
TEL: 061834 1185 g‘rum HELCOME PERIPHERALS PLEASE RING
AZEOINTHENT, 01-778 3600 FOR DETAILS

USE ELECTRONICS TODAY INTERNATIONAL’S CLASSIFIED
(30p per word, minimum 15 words. Box Nos. £2.00 extra or £9.00 per single column
centimetre — all prepaid).
Just write your ad on the form below and send it with your cheque to Jonny Naraine,
145 Charring Cross Road, London WC2 OEE.

|
i

Please place my ad in the next available issue of E.T.I.;
Name............ R :
Address........... R I e P O I m i, 3 A

HeldNoS:r & it L. m

| enclose my cheque/P.0O. for the value of £ . .........
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MICROCOMPUTER COMPONENTS
LOWEST PRICES - FASTEST DELIVERY vu ME I ER DR v
Bevice Prics | Device Prics | Device Prics | DBevica fPrics ,
MEMORIES EF6862 691 | 4078 080 | 741595 as’
211412000 1+129 | EFS71-aT 1870 | 4077 e2 | 7a5100 023 L
25+1.19 | EF6880 187 | 4078 024 | 748112 ass
211413000 1+128 | EFGEET 0.80 | 408 014 | 745113 ez | :
25+1.18 | EF6848 211 | 4082 010 | 7415114 028
2708450rs  1.09 | EF6875 418 | 4085 083 | 75122 0.8
2716 45005 1+2.48 4088 080 | 7415123 088
25+2.37 | 6502 FAMILY 4093 030 | 74LS124 1.00 [ ]
2716355 695 | SYPE502 485 | 4502 080 | 248125 o2 | : ; &
2532 d50ns  1+B.50 | SYPS520 318 | 4507 030 | 748126 o §
Tia | e W (g mime
273245005 1+4.80 | SY x 1 415136 A o
L 5+4.08 4511 040 | 741518 034 Just some of the 28 new amazingly compact modules from ILP Electronics_ Britain's
4116 150ns  1+1.18 | 8080 FAMRLY . 4512 080 | 7415139 237 leader in electronics modules — you'll find more new products in the amps and pre-amps
254108 | 80854 530 | 4514 143 | 2415145 078 advertisements.
eI 00T 2;:3% 35,‘2 }% :‘2}2 H: ;:g};? & All'ILP modules are compatible with each other— you can combine them to create
5116 200ns 1085 | 8224 245 | 4518 040 | 7415153 0.38 almost any audio system. Together they form the most exciting andversatile modutar assembly
4118 200ns 390 | 8228 386 | 4519 D28 | 74L5155 0.5 system for constructors of alf ages and experience. X
8264 200ns 1200 | 8251 3485 | 4520 089 | 7418156 [* I Every item from ILP carries @ 5 year no quibble guaraniee and includes full
5516 200ns 2288 o5 S | B L TS 5 | connection data. S0 send your order on the Freepast caupon below today!
e i | e aielf & S ] Tl
'F SERIES 415161 0.3 M . uttent |
PROCESSDAS iM05 4000°0 SERIER |1 5o o7 | 7408162 0% J, foael | Module What fl does requited | inc. VAT | ex VAT
EF9354 884 | 4001 013 | 4532 689 | 7415163 0 § = 515
EFO365 6200 | 4o0; 013 | 454 13 | 7asies 047 HY 7 | Monomixer | Mixes exght signats info one 10mA | £5.92 | £5.
e g igg? 3?3 :?Sg 2:2 ;:g:gg ﬁﬁ HY 8 | Stereo mixer | Two channets, each mixing five signalsinmoone. | 10mA | £7.19 | €6.25
T ag | 4008 osB | 45 Al B an Hy 19 | Monomaxer | Maxes five Signals into ane — vaih base/tieble | 10mA | £8.11 | £7.50
a !
81159 0.00 43‘1}3 Sﬁa 4585 098 | 745175 054 L - — -
811597 090 | 4019 0.14 7415181 1.30 HY 68 | Stereo mxer | Twa channels, each muxing ten signals intoone. | 20mA | £9.14 [ €786
811598 0.80 . W POWER SCHOTYIY | 74LS190 o.ss y
81268 50 ST R e e T s FY74 | Stroo o | Two channls. st g s sl nipane | 20ma | 21317 | €1145
oy 130 | ana 058 | 741500 ain | s 0. TUuINIERIETAEES
: 2 . 741501 on 151 050
A = prit 028 | ratses 012 | 7415104 i AND DTHER EXCITING NEW MODULES 3
! 4017 045 | 741503 D.12° | 7415195 0. Current | Price | Frice
DATA CONVERTERS s uss | 7454 BE | e + o | Mooue U= required  inc. VAT | ex VAT |
ZNA25E-8 350 AL |1 raiszas 80 HY 13 {Mono VU meter] Programemabie gain/LED overload driver. WmA | £684 | £595
pusers 1 | [CHRISTMAS SPECIAL OFFER| | ruso i Wier | S | whameserm oo mawawe | @k [ 901 E2E
N4 2BE-8 418 "i 0 ;4 gz:g 078 phane driver | 2K ohm range. +
ZNA29E-8 210 4152 079 507 E13.10
MICL10 2809 4 @ /0 7415748 09 § |2 V;ff; e%pgget?d Provices depth/det2y effecs. 20ma | £15.0 |
INA33CH10 ‘2259 :ALsgzg 0.88 ¥ L
78440 25,63 1% r LS 1.34 HY 73 Guttar Handles two guftars (bass and lead) ant mic R :
DISCOUNT ON ANY DRDF l L7 a3 .20 pre-amp w-thsepameg\‘rjolumelmss/(rebleam . ]
MISCELLANEOUS IF ACCOMPANIED BY Tri... L & o = = e =1
AY-3-1015 380 ADVERTISEMENT aLa™ 0.3 4. B HY 76 | Sterep switch | Provides two channels, each swilching one of 20 miy | §0 be anours.ed
Av-.';nma 345 74@25; a.&s } 3 malie | four signals Tnto one,
AY-5-2376 8.95 7415257 a6 i
HC1488 064 | 4apig 029 741905 0.13 7415258 0.38 _ HY 77 S1E(B(;\"U Programmabie gan/ LED overoad drves. 20ma | £10.64 ] £9.25
MC1489 0B84 | 4020 0.58 ;J Lsog 213 ;4 gggs ?ﬁ | i qpaLerioe
MC14411 884 | 4021 060 4150 0.13 | 7415261 e |
MC1a412 108 | 4022 08z | 74LSIO 0.13 [ 7415286 023 i g "’%“"2“&?;"."9 o 0 ol Y6, Y13 £0.901ne, VAT (0.78.€x VAY) |
RG-3-2513L 170 | 4023 0.17 74L511 0.14 | 7415273 0.50 B 66 mounting board foe modules HYE6-HY7Z - £1.12nc. VAT, (0.9 ex VAT )
RO-3-2583U 770 | 4024 038 | 7412 015 | 748279 034 *All moduies are encapsulated and include clip-an edng conneclors. Al aperate Irom A5V
ZHeS0E 181 | 4025 10 FaL51 0.2z | 745283 ) T minmum to =30V maximum, needing dropper resistors for fighsr voitapes HYBT can be usad gnly with he
;geg gg :g%g gg ;:g}g g:; ;:gggg gﬁ | PSU 30 power supply unit. Modulés HYE to HYE3 measure 45 203 40mm. HY6S 1 HYZ/ nkeisure
i ' 5 90 x 20 x 40mm.
7905 055 | 4028 055 | 741520 0.2 | 7415385 034 j
7912 055 | 4031 185 | 74LS21 0.14 | 7418366 0.34 FP 480 BRIDGING UNIT FOR DOUBLING POWER 3
- 4 4033 160 | 74 L,ggg g. :: 7418367 0.3 Designed specially by ILP for use with any two pongr amplifiers c:; trlxe san?ie Typ‘; 1o
LDG 750 FAMIL 4034 185 | 74l - 7415368 034 touble the power output obtained and vall function with any ILP power supply. Intolaliy seafed
%Acggu : gg :gig g'_.rg ;ﬁtﬁé &:: ;: Eg:ss;i 3 ;: case. size 45 X 50 x 20mmwith edge conniector. It thus becasmes possibie to obtain 480 walts
285 CTC 400 | 4041 08¢ | 7453 0.12 | 7418375 047 rms (single channel} Into 832, Contributory distortion less than 0.005%. Price: £5.51inc. VAT, &
Z80A CTC 400 | 4p42 054 | 741832 0.4 | 745377 0.8 (Ex. VAT £4.79.) il
780 DART 718 | 4043 050 | 740833 0.18 | 74L5378 059 How ta order Frespost: :
Z80A DART 718 | 4044 .84 741837 0.18 | 74e5379 084 Use.this coupon, or'a separate sheet of paper. to order these products, or any @
20T e B ] i a1 Lotreid a2 products Irom other ILP Electronics advertisements. No stamp s needed if you address to
% PI% . 318 :% %: 741842 o';A 74%93 uﬁ g Freepost Chemiesand postal orders must becrossedand payable 1o ILP Electronics Ltd: cash
804 PIG 378 | 4048 054 | 7aLs87 0.9 H  must be registe. 4. C.0.0. — add £1to total orcler value. Actess and Barclaycard weicome.
280 S10-0 1385 | ap49 0.30 74@8 0.60 ‘u‘rww PROFLE DIL Aft UK orders sent post free within 7 days of receipt of order,
Z80A 500 1395 | 4050 030 | 741849 054 KETS !
280 Si0-1 132.95 4051 0.50 74155¢ 0.4 Number of Pins: LN ] _ L] — LN N ]
ZB0A SI0-1 1385 | 4052 0.68 | 74LS54 0.18 007 Please send me the following
280 SI0-2 1385 | 4083 059 | 74LS55 0is 4 008 ILP modules - _
Z80A 5102 1385 | 4056 120 7:@;3 020 16 n.n: ==
4055 120 | 741574 017 18 0.1 :
EFEIS 8300 FAMILY 4060 080 ;4L575‘ 0.28 2] 017 Total purchase price —  ——
4083 095 41576 020 2 021 -
EF6802 511 | 405 034 | 741578 026 | 2 oz (encloseCheque [_| PostalOrders ] int. MoreyOrcer ||
EF5803 180 | 4068 017 | 741883 0.50 F] 028
e an|mm e @ oam B o et
EF6621 178 | 40m 018 | 741890 0.30 | CAYSTALS N
EF6840 420 | 4072 0.18 | 74L891 080 [ 1M 00 ST -
EF6845 950 | 4073 019 | 74LS92 035 | 18432 Mz 280
EFEESD 170 | 4075 047, | 74593 0M | 4 Mu 9% Address = -
OFFICIAL. CREDIT CARD ORDERS QUA l - _— iy I
ORDERS WELCOME WELCOME DISCOUNTS AVA[L.ABLE Signature
rices exclude post and DaCkm?-l on orders under £10 (50p) and ;
{15%). ALL ORDERS DESPATCHED ON DAY OF RECEIPT ITH ET5/12 Post to; ILP Esectromcs Lid, Fre@coslz Granam Bel' House. Roger Close.
FULL REFUND FOR OUT OF STOCK {TEMS IF REQUESTED Canterhury CT2 7EP_Kent, Englang
24-hour Telephone Credit Card Orders leleohune (0227} 54778 Technlcaf10221)64723 Telex 955780.
~ (DeptETI) I l
HEWITT HOUSE, NORTHGATE STREET. . ELECTFIDNICS LTD J/
BURY S'l’ EDMUNDS SUFFOLK IP33 i1HQ 3 | ‘r
_—_
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Box No. £2.00

publication.

ETI RATES
1-4 Insertions £9.00 per scc
5-11 Insertions £8.00 per scc
12+ Insertions £7.00 per scc
30p per word (min 12 words)

Closing date ist Friday in month pracading

Classifiad Advartisaments must be prapaid.

Advertisements are accepted subject to the terms and conditions printed «:a the advertisement ‘

rate card {available on request).

1-3 Insertions £6.00 per scc
4-11 Insertions £5.50 per scc
12+ Insertions £5.00 per scc
21p per word-(min 15 words)
Box No. £2.00

Closing date Znd Friday In month praceding
publication

HE RAT

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. §0.

+ P&P £3.45

(inc. VAT)

Total £129.95 A
BEST OFFER EVER

Camera Kit, Lens,
Vidicon & Modulator

CROFTON

F V.L.F.? EXPLORE 10-150KHz, Receiver £16.50.

e e gl S ance so GET yours NOW.
35 GROSVENOR ROAD CAMBRIDGE KITS
TWICKENHAM, MIDDX. 145 (TZ) Old School Lane, Miiton,,
v i Cambridge ;

TELEPHONE ANSWERING MACHINES;,
Super Phones, Radio Phones. etc. Ring
L.W.AS 0274682674

BURGLAR ALARM Component Catatogue
out now. Ring: CW.A.5,0274.682674

CLOSE ENCOUNTERS GROUP. Personal
introductions/dances, parties, talks, social
events. Meet interesting, attractive
people. All areas. — Tel. {Liverpool} 051-
9312844 (24 hours).

WRONG TIME?

MSF CLOCK is ALWAYS CORRECT - never gains
or loses, SELF SETTING at switch-on, B digits show
Date, Hours, Minutes and Seconds, auta GMT/
BST and leap vear, alsc parallel BCO cutput and
audio to tecord and show time on playback, re-
celves Rugby 60KHz atomic time signals, built-in
antenna, 1000Km range, RIGHT TIME, £62.80.

SIG. GEN., 10Hz-200KHz, logic and 0-1V sine and
square wava outpuis, rf harmonics, £16.80.

PROCGRAM YOUR OWN tunes on a Programmable
Chima — not just 1 of 24, 3W audio, £38.90.

B0KHz RUGBY RECEIVER; as in MSF Clock, serial
data and audio outputs, £17.90.

Each fun-to-build kit includes alf parts, printed circuit,

case, instructions. postage stc, money back assur-

THE SCIENTIFIC WIRE COMPANQ |

PO Box 30, London E.4.

SWG 1ib 80z 40z 202
8t0 29 2.76 1.50 0.80 0.60
30to 34 3.20 1.80 0.90 0.70
3510 39 3.40 2.00 1.10 0.80
40t0 43 4.75 2.60 2.00 142
441047 8.37 5.32 3.19 2580
48t0 4% 15,96 9.58 6.38 3.69
SILVER PLATED COPPER WIRE
1410 30 6.50 3.75 2.20 1.40
TINNED COPPER WIRE,
14 to 30 3.85 2.36 1.3¢ 0.80
Prices include P&P and VAT
Orders under £2 please add 20p.
SAE for List of Copper and Resistance
Wires, Dealer enguiries welcome

PRINTED CIRCU!TS. Make your own sim-
ply, cheaply and quickly! Golden Fotolac
Yjight-sensitive lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55p. Cl?aé
acetate sheet for master 14p. Copper-cia
fibreglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwall.

T. & J. ELECTRONICS COMPONENTS —
Quality components, competitive prices.
lllustrated catalogue d45p. 98 Burrow
Road, Chigwell, Essex.

PARAPHYSICS JOURNAL  (Russian

translations); Phychotronic Generators,

Kirlianography, gravity lasers, telekinesis.

\?ﬁails: SAE 4 x 9. Paralab, Downtown,
ilts.

WANTED
Tett equipment, valves, tubes and scrap electron-
ics.

Reasonable prices paid. Oistance no abject (UK
maintand only).

FRG Genaral Supplies

Unit 3, Longhbl Industrial Estate
March, Cambridgeshire

PT15 8NQ !

Tel: March (03542) 56614
or 01-404 5011
Telex: 24224 Quote Ref. 3185

110

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete Instruments/ Systemns. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
g, or Phone Bradford-on-Tone (082-346}

7X81 TEMPERATURE sensors (plug-in
compatible). Including UK PE&P £19.50. Free
leaflet, Cheshire Micro Design, 66 Close
Lane, Alsager, Stoke on Trent,

WANTED, Electronic components and
test equipment. Good prices given. Q Ser-
‘vices, 29 Lawford Crescent, Yately (0252)
‘871048, Camberley, Surrey.

COPPER CLAD BOARD DOUBLE-SIDED
FIBRE-GLASS: — 1,000 sq. inches of as-
sorted sizes £6,800 sq. inches of assorted
sizes £5, 600 sq. inches of assorted sizes
£4 and 400 sq inches of assorted sizes £3.
Postage free. Also complete P.C.B. ser-
vices. H.C.R. (Chelmsford), 1 Bankside, off
New Street, Chelmsford.

BARGAINS FOR THE ELEC.

TRONIC HANDYMARN
BERANDED L.E.D. DIGITAL

ALARM CLOCKS
-

———

(3]

3
]
L

Returned 1o Service
Depariment within
guarantee pariod. @
t. Wuh alarm repeat S.R.5.P. of £17.00. Otierod at

£3.95, 1nc. VAT, or 3 lor £9.95, inc. VAT
7 With luxury lamp and repest alarm. S.P.S P

£31.00. Offered at £7.95 inc. VAT each. or 3 for

£19.95 inc. VAT,
These will be sold as recaived from our customers with
the exisung fauli|s} and without guarantae.

U.K only

Discounts available on large bulk purchase.

PRESCOTT CL({CTIB & WATCH cCo.

PRESCOTT HOUSE, HUMBER ROAD, LONDON

NW2 6ER

YOUR NEXT
ELECTRONIC PROJECT
NEED NOT LOOK D.L.Y.

Choice of over 130 items of
metalwork, etc., including 45 different
printed front panels, subframes, or a
complete mixer conscle frame.

For tuil details s.a.e. to:

The Mixer People

PARTRIDGE
ELECTRONICS

56 Fleet Road
Benfleet
Essex, S87 5JN
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MICROPROCESSORS
then they should be into an
M P UroBreadBoard

-

mair
microprocessor
area

peripheral
chips areas

alpha numerié "indexing

* MPU Section accepts 24, 28, 40 & 64 pin
DIL microprocessors '

Auxiliary Areas acceptany 3" or .6 RAM,

ROM or peripheral chip

Power Bus Strips on all sides

5 incoming turret Power Terminals

Component Support Bracket included

Over 1400 contact points

Alpha-Numeric column and row indexing

Eurocard size (160mm x 100mm)

Slots onto all BIMBOARDS

Non-Slip rubber backing

Ideal for schools and colleges

Long life, <10m.ohims, nickel silver contacts

The PROFESSIONALS breadboard
that BEGINNERS can start on

BOSS INUSTRIAL MOULDINGS LTD

*

XX X ¥ ¥ R X XX

2 Heme Hill Rd, London SE24 0AU, England
Telephone 01-737 2383 | Telex 919693
Cables & Telegrams: LITZEN LONDON SE24

Please send me ......... MPUroBreadBourd(s) at £18.00

This price includes VAT & PP, is applicable rom March 1981
but please add 15% for Overseas Orders, make cheques/P.O.
payable to BOSS Industrial Mouldings Ltd and allow 10 days
for order processing and cheque clearance ete.

| enclose a chequef/P.O. tothevalue of £
L

Nameltk 8 B PEe. 0 O e A -
COMPany . . . . . ..o v o e e
Address

Telephone Number . . .

ETI DECEMBER 1981

ILP POWER
UPPLIES-
MOST WITH ILP

TOROIDAL

TRANSFORMERS

Space-saving.
etficient ILP pawer supphes
are designed fo give you
flexibility in planning audio
assemblies. Nine of the
eleven modets have foroidal
transformers manufactured on
new cost-efficient high technology
machines in our own lactory. So we keep the
quatity up, and the price down.

ILP power supplies are compatible
with all other ILP modules — combine them to
proouce almost any audio System. Al carry the ILP 5
year no guibbie guarantes ang incluce full connaction data.

S0 send vour order on the Freepost coupon be'ow today!

POWER SUPPLY UNITS
Hoce! No‘: For use with mpmr exp.n\ﬁT
PSU30 | =15 combinations ol HY6/66 seres (03 maxmum of 100mAcrone | E5.18 | £4.50
| Hver. i |
The taltwing vl 150 Grive the HYG/66 series exceps HYE? which
requires the P31 30.
PSU36 | tar2HY 30 . £9.32 | €810
PSUSD | 1or2HY 60 : 7;| 11258 £10.94
PSUED | 1XHY 120/HY 120P/HD 120/HD 120P, £15.00 | £13.04
TPSUES | 1xMOS120/1xMDS 1200 T {oese|miz
TPSU 70 | 10r 2HY 120/HY 120P/HD 120/H0 120P | o3| o592
TPSU 75 | 10r 2 MOS 120/MOS 120P. ol | oees|oem
PSUG0 | 13 HY 200/HY 200P/HD 200/HD 200P £18.63 | £16.20
PS5 | 1XMOS 200/MOS 200P. £18.77 | £16.32
PSU180 | 2 XHY 200/HY 200°/HD 200/HD 200P or £24.54 | £21.34
13 HY 40071 % HY 400P/HD 400710 4007 |
PSU 185 | 1or 2 MOS 200/ MOS 200P/1 X MOS 400 ] czn.eaJ:_ms
1XH0S 400P.

Al modets incorperate ILP toroidal ranslormers except PSU 30 and PSU 36
which include our own laminated transformers.
How fo order Freepost:

Use this coupon, or a separale sheet of papes. to order these modules. or any
products from other ILP Elecironics advertisements. No stamp is neeced it you address to
Freepost. Cheques and postal orders must be crosse0 and payabl2 fo ILP Electronics Lid: cash
must pe registered. C.0.D. — add £11010tal oroer value. Accessand Barclaycaro veicome.
All UK orders sent post freg within 7 days of receipt of order.

Please send me the foliowing
ILP modules S e
Total purchaseprice _ = = I
lencloseCheque || PostaiOrders || int. MoneyOrder ||
Please debitmy Access/Barclaycard No. N o=
Name . l
Adadress —
Signature - = I
ET6/12 Post 1o ILP Electionics | Ia, Freepost 2. Graham Befl House. Roper Close.
Canterdury CT2 7EP. Ken!. Engand.
Telephone (0227) 54778 Techmcal (0227) 64723 Telex 965780
7 '

ELECTRONICS LTD _/
NS .

LA\ £ ELECTRONI
STAY AHEAD.STAY WITH US
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3 programs for the basic 1K system — Space Invaders

— Breakout {both machine code for flicker free fast

interactiva graphics] — Music — turn your ZX into a toy
piano — no hardware modifications.

Supplied on cassatte with lstings — all for only £8.98,
Specity 4K or BK Rem when ordering
MACRONICS, Dept 5., 26 Spiers Ciosse,
Knowle, Sollhull, B83 SES

OLIVETTI AUDIT-5 magnetic card program-
mable accounting machine 1974; Excellent
condition; Automatic front feed; Form
handling; Friction/tracter feed — Twin
piatten; High quality golfball head; 180
column; Complete with stand pedestal
containing drawers etc., and paper handling
racks. Any reasonable offer considered. J.
Wright, 27 Broombhill Drive, Glasgow G11
7AB. Tel. 041 339 8185.

TRANSCENDENT 2000 (in original box),
also nine ETl| system 80 modules, fully
working, pristine condition, £210, £230
respectively, prices negotiable. |. D. Walters,
3 Liwyn-On Road, Sixbells, Abertillery,
Gwent.

ZX80 DISPLAY CONVERSION. Build this
six |C circuit and give your 8K ROM ZX80 the
non-flicker display of the 2ZX81, Circuit
diagram and cons'cuction details £4. M. B.
Danielis, &8 Blacklock, 2ingTald,
Chelmsford, Essex.¢

PRINTED CiRCUIT BOARD Single Sided
12" x 12" £1.00. Single Sided 1/16" Glass
Fibre 12" x 12" £1.60, Double Sided Glass
Fibre £1.60, P&P 60p any quantity. Jewel
Hectrics, 16 Lodge Road, Hockley,
Birmingham B18 5PN,

COMPUTER GRAPPLER BAGS Bag No. 3
contains 50 chips with the following
approximate mix:— 30 TTL; 15LS; 5S;
Counters/ Latches etc. Bag No. 4 contains: —
8x4116 200ns. {or equivalent). All
components guaranteed — full spec. Bag 3
£5.00+60p carr. Bag 4 £8.00+40p Carr.
Cash with orders to: J. Wright, 27 Broomhill
Drive, Glasgow G11 7AB,

¥ UNREPEATABLE OFFER

Digitai Thermameter .5" LED Display, calibrated in
degreas C range —50° o0 +99.9°C with Platinum’
Resistanca Probe. 12v operation. B.C.D. Outpurs
available housed in A.B.S. DIN styled case, W96 x
HA8 x D150mm

Give away at £49.95 inc. VAT. {valued at £135.60)

Mains Adaptor tor above unit £6.76 inc. VAT
PE&P £2.50

Circuit Date supplied

Chegues or P.0. with Order to; —

| | MICRO ELECTRONIC SYSTEMS

Martin Buildings, Stonehousae St.,
Middlesbrough, Claveland
Telephone No. 0642 829238

oKLIFCO RETURN AN. AD No 7 @ ANY
POWERAMP CHASSIS £11.95+THIS AD
10+10/30+ 30/60+60w. 9 — 50v, DC —
WORKING SOCKETS — CONTROLS —
SMOOTHING. ®FREE MAGNETIC
PICKUP PCB+DATA. KLIFCO — ILKLEY
— LS29 9EA. '

OSCILLOSCOPE repair and calibration.
Quick service, competitive rates. W.\.R.
Electronics. 01-367 6816.

IRRLARM

\

FCURITY
YSTEMS LT0.

F
ZX81 Programming for "’Ew

Real Applications 20n;
Includes bulk. storage, word processor,
financial banking and educational
programmes for 16K ZX81. Publisher:
Macmillan. Book 170 pages £6.95

Cassette plus book £18.39

SAE for details

REDDITCH ELECTRONICS

21 Farney Hill Avenue,
Redditch, Worcs, B97 4RU

COMPONENTS GALORE Prices to shock
— Send SAE NOW for lists. T,H.D. Elec-
tronics {Bristol), 90 Longford, Yate, Bristol
BS17 4JW.

==
PRINTED CIRCUIT KIT £2.00 P&P 50p
Leam to make your own PC's 4 assort. boalds,
chemicals, instruments, 50 "suggested Projects’’, plans
& circuits you can bund wnh transistors & paﬁs from
your “junk box'"” at low cost.
PHOTOELECTRIC KIT £4.50 &P 50p
Parts . to buikd invisible-beam photoswitch including
phototransistor, casa and plans.
OPTICAL KIT £3.50 P&r 30p
Parts to build an invisible-beam optical projector and
recelver for tha above kit. Both kits together make an
excellent burglar alarm.

EXPERIMENTAL ELECTRONICS
335. Battersea Park Road, Londan SW11

Tel: 01 720 2683

Sand a SAE for details of all kits and circuits

DIATION
K ETECTORS

BE PREPARED §
wz THRY LENS 4

W THIS 00SIMETER
WILL AUTOMATICALLY OETECT
GAMMA ANO X-RAYS

B UNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTQ TOP POCKET

W PRECISION INSTAUMENT
METAL CASEQ WEIGHT 202

W MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MOOEL OVER £25 EACH
British design & manufacture.
Tested & fully guaranteed.
i Cx-stock delivery.

IHS inc.vAT

Post & Pack 60p
Ideal for the experimenter
COMPLETE WITH DAT!

404 EDGWARE ROAD. LONDON W2 1ED

DE-SOLDERING TOOLS A must for every
constructor. Our price only £4.50p inc P&P
Cash with order to Trenmead Limited, 1 Elms
Lane, Wembley, Middx.

CENTURION BURGLAR ALARM EQUIP-
MENT. Send s.a.e. for free list or a che-
que/p.o. for £11.50 for our special offer of a
full-sized signwritten bell cover. To:
Centurion, Dept. ETI, 265 Wakefield Road,
Huddersfield, West Yorkshire. Access and
Barclaycard. Telephone orders 0484 35527,

ETI 4600 SYNTH All working and set up,
need quick sale hence only £550 ono. Ring
01-989 9335

GUITAR/P.A.
MUSIC AMPLIFIERS

100 watt superb 1reble/bass overdrive, 12 months’ guaraniee.
Unbeatsble at £50; 60 watt £44; 200 wan £68; 100 watt twin
channel, san trobie/bass par channel, £65: 60 watt £52; 200
watt [78 0 watt four channel, sep. trevlerhass par channal
€75; 200 watt £98; slaves 100 watt £34, 200 watt £60; 250 watt
£70; 500 wert £140; fuzz boxes, gresl sound £12; bass fuuz
£12.90; overdsive fuz with treblz and bass boosters £22; 100
watt cembo superb sound, overdrive, sturdy construction,
castors, unbeatabie. £98: twin channal £115 bass combe
£118; speakers 16in. 100 watt £36; 12in. 100 wan £24; 60 watt
ﬂ& micraphona Shure Unidyn B £28; S-Chnnnnl sound/light

Send cheque/P.0. ta:
WILLIAMSON AMPLIFICATION
&Thornclrﬂu\vonuo OQukinfleid

Cheshirs, Tel: 061-308 2064

136 Woodside Avenue,
Thundersley, Essex.
Sth Benfleet 4055

INTRUDER ALARM
COMPONENTS

Write or phone for free list

ATTENTION SHARP PC-1211TRS80 POCKET
COMPUTER/MEMOWRITER USERS
PFS8-123 Paper feed stand with Frea 3 Dia, papzrsrgg
Pack of & rolls 3" Dia. For above --..... ... ... 00
Pocket BASIC programming worksheets — 40 sheet pad

.35
AT LAST BOOKS FOR THE PCI211TRS-80
pocket computers
6 Titles available — Lots of new programs
PC1211 Software, hardware and accessories. Send for
our New catalogue.
CASIOFXTO2P. . .. ... . iaarecniaiainnn £117.95

ELKAN ELECTRONICS
28 Bury New Rd, Prestwich,

Manchester M25 8LD
24 hr line (924 364327

HAVE YOU SEEN THE GREN
CAT?

1000s of components, audio, radio, electronic,
CB Including everything eiectronic for the
constructor and the trade at unbeleivably low
prices. Special discounts to the trade and
public. Send 99p for the GREEN LIST and
receive sample ELECTRONIC CLEARANCE
PACK worth £3 plus FREE RECORD SPEED
INDICATOR or £1.95 for pack worth £5 or £2.75
for pack worth £8 or £6 for pack worth over £20
or £10 plus £2.50 carr for JUMBO PACK worth
over £50. Money back if not delighted. State
whether trade or public. All packs contain
transistors, caps, pots, resistors, switches,
radio and sudio items, connectors, relays and
electronic devises.
NEW RETAIL PREMISES. Now open at 12,
Harper Street, Leeds 2. Next to Union Jack
Clothing Store. Open 8 to 5 Mon to Sat. Tel
452045. Callers Welcome,
Instant CASH PAID for
equipment and c
valves and receiver:
too small.
Send samples/detsils offer made by return.
MYERS

DeptETI 12 Harper Strest, Leeds 2
Tel. 462045

most electronic
ponents, test equipment,
. No quantity too large or

112

S AL

ET| DECEMBER 1981




ZX80/ZX81
KEYBOARD

Full size 40 key keyboard. All symbols marked in

two colours,
Kit £19.95 Built £22.956
- Keyboard connector £1.95

IN/OUT PORT

24 lines controlied in BASIC.
Drive motors, printers etc.

Kit £14.50 Built £16.95
In/Qut connector £3.95
2X80/2ZX81 connector £2.95

MOTHERBOARD

Drives RAM pack and two boards.
Includes ZX80/2ZX81 connector and ¢ne board

connector.

Kit£13.39 Built £13.80

2nd connector £2.95
Postage on abova 80p

SAE for FREE iflustrated catalogue
REDDITCH ELECTRONICS
21 Fernay Hill Ave., Radditch,
Worcs. B97 4RU
Tel. 0527 61240

-

DIGITAL MAINS CONTROL. Simple TTL PRICES

input from logic or microprocessor gives 256

output levels for 240v.a.c. lamps etc, Fuily .

tested £35.25. (SAE details). Lektrek, 52 Brand new, full spec., 200ns
Hillingdon Road, Kingswood Watford, Herts. - LOWPOWER STATIC RAM

Prices slashed due to huge response
to previous offer. New inclusive prices

LEDS — SPECIAL SHAPES — LEDS —

Arrowheads lines tri/rectangles — Dots — 1 8 24
R,G,Y. 20 f/spec LEDs £2.95 — P&P 25p £1.35 £1.25 £1.20
S.a.e. lists Petron Elactronics, Courtlands P&P 40p for order under £20
12 WA ST R INTELLIGENT COMPUTING
ELECTRONICS
5 Dryden Court, Kennington Estate
=X Kennington, London SE11

ACORN ATOM
UTILITY ROM

Upgrade your Atom nowl Our 4K ROM simply plugs
into the spate socket and provides 18 new commands
and utilities including: renumber, range dolele, find,
auto  line  numbers, program  compression,
disassambler, true keyboard scanning, memory dump,
varigble dump, and much more. Supplied with full
instruction manual. To order send cheque/PO for £35
inclusive |delivery 1 week) or SAE for further details.

WILLOW SOFTWARE
PO Box §, Craditon, Devon EX17 1DL

Tel: 01-735 1488

'VHF/FM TRANSMITTER KIT. New IC
design means low price and better
performance, very small, ideal bug etc,
receive on domestic radio {VHF 88-108 MHz).
Instructions etc all included. Only £1.95 +
30p P&P. (Unlicensable}, M. Henry, Dept
ETI, 30 Westholme Gardens, Ruislip.

LEGA CB FM RIGS 40 channei top quality
high fidelity built to the higherst standard,
only £55 + £2.50 P&P or send s.a.e. for
details/order form: G. Monahan, 24 Tower
Road, Tadworth, Surrey.

Drive. Ruislio, Middx,

CHEAP CHIPS UA741 ICs 10 only £1.40. 10
NES 55 ICs 10 only £1.60. BC108 transistors
10 for 70p. Compenents new, full spec, p/p.
Free. Cheques/POs G, Monaghan
(Electronics) 24 Tower Road, Tadworth,
Surrey. |

SUPERBOARD Il metal case, programmable
sound generator, manuals, psu, uhf
modulator, software, as new, £249 ono. Tel
049 465311

DIGITAL WATCH BATTERY
. REPLACEMENT KIT

‘These watches all require battery
{power cell) replacement at regular
intervals. This kit provides thd
means We suppty eyeglass, non.
magnelic tweezers, watch screw-
driver, case knite and scrawback
case gpener. Also one doz assort.
push-pieces. full instruclions and

battery identfication chart. We
\ l then supply replacement battenies

— you fd them, Begin now. Send
£9 for complete kit and get into a
= -F_ iast-growing business. Prompt
\ despatch.

A& :
BOLSTER INSTRUMENT CO. (ET30)

. 11 Percy Avanue, Ashford, Middx. TW15 2PB

BUILT FM Micro Transmitter, £2,90. Raceive
on your radio’s VHF band. 88-108 MHz IC
Design Range 150 yd, avoids unwanted
detection, unlicensable, money back
guarantee, post 20p. P. Faherty, 37, College

AMAZING ELECTRONICS PLANS. Lasers,
Super-powered Cutting Rifle, Pistol, Light
Show, Ultrasonic Force Fields, Pockset De-
fence Weaponry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more projects. Catalogue
95p — From Plancentre, 16 Mill Grove,
Bilbrook, Codsall, Wolverhampton,

ANNOUNCING - THE SENSATIONAL

VIBROSCOPE

RECHARGEABLE

BATTERIES

PRIVATE OR TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. S.A.E. FOR LISTS.
£1.4% for Booklet. “'Nickel Cadmium Power™”
plus Catalogue. "New range of sealed lsad now
available”. Write or call: Sandwell Plant Lid., 2
Union Drive, BOLDMERE, SUTTON COL-
DFIELD, WEST MIDLANDS. 021-354 9764.

Once again. Stuan Systems have astounded the workd with
a totaliy new concept. The Video Vibioscope produces a
fantastic multi-coloured display an any TV. Tha picturs s
controiled by muslc, using microphone or other direct input.
and formns an exciting, pulsating and rhythm:c expenence
which cannot fail to tum them on! A must for parties,

N £49.95

NOWAVAILABLEFORQNLY

9 POWER UNIT £4.95. PLEASE ADD VAT AT 15%,
1POST & PAGKING INCLUDED}

Burclay/Arcass orngrs accepted onlelephone

COMPUTER SALE:—. IBM format 8" mini-

csiisks, removed from brand new equipment.
ingle-sided; 256K Bytes per drive; Industry | Dower House, Biilzncay Reso. e
standard; Complete with manuals and VS\'/rLl_JITé\%l\Wa e (I
diagrams; very limited quan“ty at £125.00 SYSTEMS Ltd Telephone: Brentwood (0277] 810244
each, carriage paid. Write or phone for
details:— J. Wright, 27 Broomhill Drive,
Glasgow G117AB, 041 3398185,

ELECTRONIC MUSICAL EFFECTS. Cus-
tom-built selection of electronic effects and
instruments to suit individual specification.
E.g.: Delay Units, Synthesizers, Phasers, etc.
GEI, 6 The Sparlings, Kirby-le-Soken, Essex,
Phone Frinton {02556) 77342,

ETI AUDIOPHILE AMPLIFIER 3 cases,
toroids, all working but hum to cure,
components worth £170, bargain at £110
ono. Tel, 01-989 9335

COLDUR MOOULATOR

« R G B Inputs, PALUHF oulput .-
* Unlimited colour combinations
* TTL etc interface details supplied
= 1000's alreacy in usel

KiT: only £1 2

— please add VAT ar 15% {o aff prices
— BarciaylA orders 6 by

ADAM HALL

Cabinot & Flightcasa Fittings, { cliths covensngs
haodlios £osiars @i facks & sackets (annons
Bulgins reverd tays Enulas compression gnivers AKG
rmics Celeston speakers ASS gtassiibre horns

Bullt & Tested: only £1 8

Sead 30, postakorder tor Hust:aled catalnguars o
ADAM HALL (E T SUPPLIES)
Unit B, Chariton Court
Grainger Rosd, Southend-on-Sea
Essex S52 582

Wl_LlAM Dower House, Billencay Road ™=
STUAR

Herongate, Bremwood.,
T Essex CM11 35S0, <=2
SYSTEMS Lt Taiephone Brentwooa (0277) 10244

BARGAIN OFFER

‘Massive clearaut of electronic components. |deal
for hame constructors, expesimanters and begin-
ners

2|b Box... ....£2.00 plus £1.50 P&P
10lb Box . ..£10.00 plus £2.50 P&P
Prices inc| back if not satisfied on

goods rgi_u_rgeg‘wiihin 14 davs.

Send your odar to:
HARRISON BROS
PO Box 55

DNISER KIT (Mains Operated)

This negative ion generator gives you the power to saturate your home or office with-
millions of refreshine ions. Without fans or moving parts it puts out a pleasant breeze., A
pure flow of ions pours out like water from a fountain, filling your room. The result? Your
air feals fresh, pure, crips and wonderfully refreshing.

All parts, PCB and fullinstructions ....................... BB St Gox o o 3 o £12:50
A suitable @388 including front panel, neon switch, BtC. . . .v.v e viiee s £10.50
Price includes post & VAT. Barclaycard/ Access welcome
T. POWELL

Advance Works, 44 Wallace Road, London N1 Tel: 01-226 1489

wﬁ':'ﬂrgé%"ﬁsc':' Hours: Mon-Fri9-5pm Sat9-4.30 pm
- R P
A
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ICS have
helped thousands
of ambitious people
to move up into higher paid
more sacure jobs in the field of
electronlcs — now it can be your tum.
Whaether you are a newcomer to the fiald
or atready working ir the industry. ICS cen
provide you with the specialised training so agsential
to success.

I Personal Tuition and Guaranteed Success

‘The expert. and personal guidance by fully qualified
wtors, 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 horne, In the words
of one of our many successful students: “Since starting
my course, my salary has trebled and | am expecting &
further increase when my course is completed.””

l City and Guilds Fenifiutu l

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

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Elactrical Installation Work

‘ Diploma Courses l

Colour T.V. Servicing

CCTV Engineering

Electronic Engineering & Maintenance

Computer Engineering and Programming

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

l Other Carser Courses L l

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

ToICS, Dept. P265, Intertext House,
London SW8 4UU

Address

B Age
' To ICS, Dept. P265, Intertext House
lﬂs London SW84UJ

or telephone 01-622 9911 (all hours)

114

| BEPREPARED |

ldeni far 1he expedinenter

W THIS DOSIMETER WILL AUTOMATICALLY
DETECT GAMMA AND X-RAYS

S UNIT IS SIZE OF FOUNTAIN PEN & CLIPS
ONTO TOP POCKET

H PRECISION INSTRUMENT

& MANUFACTURERS CURRENT PRICE OF A

SIMILAR MODEL OVER £25 EACH

Bertish design & manulaclire
Tested and fully quaranteed. Ex-stock delivery.

VIEW THRU LENS b

—— .
! acchanee serv e |
iFREE AETPR PUACHASE |

w6 VAT Posts Pack 605 [ e,
COMPLETE

01723 100\;\:;

404 EDGWARE ROAD, LONDON W2 1ED ==

INDEX :
Acorn Computers. . . ... .. 103 Hy-Tek Electronics . . .. . . .. 53
Akhter Instruments- . . . .. .. 34 \LP. 101, 103, 105, 107, 109 & 111
Ambit International. . . . .. .. B8 LB Electronics. ... ....... 65
Amtron(UK)Ltd .. ..... .. 9 LEMServices........... 98
Audio Electronics . . 28,838 105 Linton Electronics. . .. . . . .. 91
Audio Video Services. . . . .. 107 Magenta Electronics. . . . . . . B7
Autumn Products. .. ... .. 81 Manor Supplies. .. ....... 8
Benning Cross Electronics . . . 36 Maplin Electronics .. .. ... 116
Bi-Pak Semiconductors . . . . . B0  Marshalls. ............. Ly
BK Electronics . ... .. 80& 106 Mawson Associates . ... .. 108
Black StarLtd. . ... .. .... 89  Memotechltd ... ....... a7
BNRS. ......... ..... 33 Microdigital . . .. ......... §
Boss Industrial. . .. . ... .. 111 MicroTimes. . .. ........ 93
T.J. Brine Associates . ... .. 98 Midwich Computers . . .. .. 109
Calculator Sales & Service . . . 56 Namal Associates ... .. ... 19
Cambyridge Learning . . . . . . . 45 (K Machine & Tool . ... ... 67
Chittmead Ltd . . . ... ... .. 82 Parndon Electrenics . . . . .. 108
CH.J. Supplies ......... 107 Powertran . ... ... 2,93& 115
Chordgate Ltd. . ... ... ... 66 Rapid Electranics. ... ... .. L
Chromasonics. . ... ...... T S W.Rimmer........... B4
Chromatronics . ......... 8 PRiscompltd............ 56
Circolec Ltd . . .......... B R O L. L 14
Clef Products . .......... 78 Safgan Electronics. .. ... .. 90
Crimson Components . . . . .. 5  SiicaShop. ............ 1
Crimson Elektrik .. ....... 83  Silicon Speech Systems. .. .. 8
Crofton Electronics. . . . .. .. 78 Sinclair Research . . . .. 20820
Detta Tech& Co . ........ 83  Swanley Electronics. . .. . .. 84
Keith Dickson . ...... ... 107 Swift of Wilmslow. . ... .. 102
Display Electronics. . . ... .. 16 Technology Resources. . . . . 102
DA TR A = x i e - 61  Technomatic............ 16
Electronize Design . . . .. .. 104 Texas instruments . . ... .. 100
Electro Supplies. . . . ... .. 108 Timedataltd. . ...... ... 102
Electrovalue . . . ....... .. 78 TK Electronics. . ... ...... 48
Greenbank . . . ... ST 72 Vero Electronics. . .. ... ... 85
Greenweld .. .......... 101 Videotone ltd. .. .. ... 90 & 92
[E(E, v 5o BE S8 i< ¢ T Watford Electronics . . . . . 485
Happy Memories. . ..... .. 78 West Hyde Developments . . . 85
Heath Electronics. .. ... ... 87 Wilmslow Audio. . ... .. .. 84
Henry's Radio. . . . . 57,838 114 Yale Security Products . . . .. g7
' J
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e The smart contemporary styling of the ‘black-boxes’ contain the easy-to-build advanced
electronics that produce everything from high grade amplification to complex lighting
effects, These units are among the finest of their kind available and combine, as do all the
Powertran kits, constructional ingenuity with high grade performance capability.
The fingst materials and components are used throughout and the easy-to-follow fully
illustrated and diagrammed manuals make building as pleasurable as operating.
A Each unit can, of course, perform its independant function — but if it is compatible with
its fellows (same cabinet sizes and the same quality and professional finish) to enable you to
_ assemble an impressive bank of wholly controllable power.
] MPA 200 — a 100w amplifier with professional finish and
,.-/: performance at an exceptionally low price. Adaptable inputs mixer
PRS- _— ' accepts a variety of sources. Straightforward construction — an
g - et excellent beginners kit. COMPLETE KIT £49.90 ( + VAT)
/ " o= 5 ™, CHROMATHEQUE 5000 — 5 channel lighting effect system.
- - oo, ~ 20 Sound to light, strobe to music leve!, random or sequent.tal effects
F_.x‘" ¥ . b . - ~ each channel handles up to 500W yet minimal witing is needed
[* 2 with our single-board design. COMPLETE KIT £49.50 + VAT}
KX » e 8000 0 : e
rrm’ &4 ETI \_/(_)(_:_ODER — 14 channel for maximum versatility and high
Ghr P © ¢ intelligibility; each channel has independent level control. 2 input
;" e e o] o amplifiers — for speech/external excitation — each with level
- e e =Y controt and tone control. The Vocoder is a superb machine capable
' A o of infinite variety of operation. Construction with our easy to
‘0 l : follow, comprehensive builders’ manual — is challenging yet within
> ‘ L _ I ] the scope of most enthusiasts.
i POWERTREN = “~“.__xSPECIAL CHRISTMAS PRICE COMPLETE KIT £175 ( + VAT)
e = it e $P2 200 — 2 channel 100W amplifier. Two of the rugged,
1 S ok el BTt \ reliable and economic amplifiers from the MPA20C are fed
A - z == by separate power supplies from a common toroidal
S i T mm e transformer. Fully finished metalwork, fibreglass PCBs,
Y3 == eS8 controls, wire — everything you need to make this powerful
- "_ I —_ ¥ unit. COMPLETE KIT £64.90 (+ VAT)
[ o % -
-8 o DJ%0 STEREOMIXER
. — a versatile new mixer
* with 2 stereo inputs for
] . magnetic cartridges, a
x5 stereo auxiliary input
- I - S and mike input. Auto
- L planning fer fast or i
> slow, slider controls,
. e multi-mixing, ducking,

Much more than just kits
quite simply the best way
to make music.... > it

interrupt, input
modulation —

everything . .. yet still
under £100! {Our
console befow shows
the mixer neatly teamed
with a Chromatheque
and SP2 200) -
COMPLETE KIT £97.50
{+ VAT}

| 1
I e, : Money Back Guarantee — |f you are not completely
iR N [ ¥ | satisfied with your Powertran Kit return it in original condition &
L8 R within 10 days for full refund. . Qo
Free Soldering Practice Kit — To assist the beginner we will LA 2

supply, on request with your first kit order, a free soldering .\007' c}la‘\'\@‘","@-

practice kit with useful tips and illustrations. \§’ &0 6’(0 a

(4
; ; 5 S
Component Packs - All our kits are available as separate 0& ‘P\Q}oqvo
@° 8

packs {e.g. PCB component sets, hardware sets etc). Prices in o &
our FREE catalogue. Q.o ?_0,}0"’0\

ey

L ==



NMEPLIN. for ATARI

The World- beating

ATARI PERSONAL
COMPUTERS

3 consoles available
Atari 400 with 16K RAM (AF36P) £345

Atari 400 with 32K RAM (AF37S) £395
Atari 800 with 16K RAM (AFO2C) £645

{expandable to 48K}

Atari 400 Console

All consoles when connected to a standard UK colour {or
black and white) TV set can generate the most amazing
graphics you've ever seen.

Look at what you get. ‘ ‘
MORE HARDWARE

* Background colour, plotting colour, text Alari 410 Cassette Recorder (AF28R  £50
colour and border Cl_)lOul’ setiabie 1o any Atari 810 Disk Drive (AFDSG) £345
ane of 16 colours with 8 levels of Atari 827 40-colmn Thermal
iluminance! Printer {AFO4E} £265
* Video display has upper and lower case Atari 850 Interface [AF29G) £135
characters with true-descenders, double Joystick Conteollers (AC37S) £1395 | Atari 800 Console
and quad size text and inverse video. " Paddle Controllers (AC236) £1385 |
* 57-Key keyboard [touch type on Atari 400) 16K AAM Memory Module (AF08.F  £65 1 ’
and four function keys. | MUCH MORE FOR ATARI COMING SOON &~ SPECIAL PACKAGE OFFER
* Full screen editing and four-way cursor === " Disk-based system for £725 with LeStick
cantral. The Atari;Kﬂl]RE:,:li:led |
* 29 keystroke graphics and plottable paints Special 32K RAM Module
. SOFTWARE Atari 810 Disk Drive
%%3).320 x 192 (160 x 96 only with 8K - Lats and lots of amasing software fox Disk Operating System
%40 T . Atan available NOW Docuge i
character by 24 line display.

) Intercannecting Leads i
* Extended graphics control and high speed e WP ooessoil glISIEALL Everything in “Look at what you get” list.
action using a DMA chip with its awn # ADVENTURE GAMES # Arcade Games

Can any other computer on the market
character set. * T"-:k Games * ASSEMBIER & . offer all this at anything fike this price?
* Player missile graphics. DISASSEMBLER & FDRTH # Teaching

* Four programmable sound generatars can * 30 GRAPHICS o Character Set

be played individually or together an Generatoc.
el y Ieljetalc eath SEND S AE. NOW FOR DUR LEAFLET

1XH52G

has 1785 possible sounds playable at any
one of eight valume settings, for game
sounds or music.

* :;U" saftware contra! of pitch, imbre and b

uration of notes in 4 actave range.

* Four joystick or paddle ports, sounds L:,,S,\E,,C:C:mpme, ar Video Game
output to TV. Replaces standard [oystick. but much

* BASIC cartridge and 10K ROM aperating easier 10 use. Inlernal motion detectors

system and full documentation. sense hand mavements. Large pushbutton
on top of Stick. Squeeze Stick 10 freeze
motion. A MUST for SPACE INVADERS,

| | STAR RAIDERS & ASTEROIDS.
r‘ n ONLY £24.95 (AC45V

Note: Order codes shown in brackers
Prices firm until t4th Novernber 1381
and include VAT and Postage and Packing,
(Errors excluded).

VERSAWRITER
12% x Bin. drawing board. Drawing on
board is reproduced on TV via Atari with
32K RAM and Disk Drive. Closed areas
may be filled in with one of 3 colowrs. Text |
may be added in any one of 4 fonts. Paint
brush mode: select size of brush and paint
away. Air brush mode: shade in your
drawing - colour and density is up to you.
Plus many mare features. S.a.e. for price
and further details.

Maplin Electronic Supplies Ltd
P.0. Box 3, Rayleigh, Essex.
Tel: Southend (0702) §52911/554155




