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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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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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f D

mEAMS |
gl

[ = i
! : I

A A A

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
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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.

18

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”.
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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.

22

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
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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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Resistors (all i W, 5%
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
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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 d