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GENESIS

P102 GENESIS
Hydraulic P101 )
Robot Hydraulic
System Robot arm
from £1476 from £750
16 b_tco_n'rex ) CORTEX Il
|Rr;a|z:£cB?Jrir;tpu o ; » 16 bit microcomputer
from £399 ; . A : from £299 in kit form
MICROGRASP
AN Electric
Robot Turtle ROt
From £95.00 from £215

Powertran s educational robots and the remarkable Cortex microcomputer have been tried and tested
in universities, colleges, schools and homes throughout the world.

Our own experience in the field of electronics kits has been supplemented by the Feedback Group’s 25
years of supplying technical equipment to the Educational sector. Our first year as a member of the
Group has seen numerous improvements to our already popular products.

All the products illustrated can be supplied either in kit form for added economy or factory-built.
Contact our Sales Office for details.

(Prices quoted are exclusive of VAT and apply to the UK only.)
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restless digits.
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Barry Porter completes his descrip-
tionofthebasicActive-8 systemand
goes on to offer some encourage-
ment for those with sensitive ears
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WATFORD ELECTRONICS

33/34 CARDIFF ROAD, WATFORD, HERTS, ENGLAND
MAIL ORDER, CALLERS WELCOME AC126/7 38 | BC327
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AC141/2 35 ) BC337/8 5
Tel: Watford (0923) 37774/4058. Telex. 8956095 AC178 35 | BCaa1/61 34
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ACY19721 76 | BC547/8 12 | BFR39/40 30 | OC28 21303 25 | 2N3906
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BF336/7 35 ) MPSUOE
BF394 40 | MPSU52
BF4s1 40 | MPSUS5

ZTX107/8 12 { 2N3820 60 | 28C2335 200
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Z1x212 28 | 2N3866 90
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ALL DEVICES FULLY GUARANTEED. SEND CHEQUE, P.O.s, CASH, BANK DRAFTWITH  [ADia8 79 BCii00 85 | pron 1921 SQeans 75| Zvast 23| 2nacsiiz 18| dwizs 115

ORDERS. TELEPHONE ORDERS BY ACCESS/MASTER CHARGE ACCEPTED. AD162 BFXB1 45 | OC75/76 55 { ZTX501/2 15 | 2N4286 25 | 40315 90
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P&PADD 75p TOALL CASH ORDERS. OVERSEAS ORDERS POSTAGE AT COST. PRICES AF124/26
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ACY22/41 75 | BCS49C BFR41/79 25 | OC35 2TX304 17 | 2N4037 ° 60 | 25083 225
15
15

B8CYa1742
BCY45 50 | BFx8a 35 | 0C81/82 50 | ZTX503 1 2N4289 25 40316 s
BCY58/59 36 | BFX85/6 35 | OCB3/8a 70| 2Tx504 25 | 2N4314 78 | 40324 100
B8CY70/71 18 | BFYS0/51 30 | OC170/71 75 | ZTX53% 125 | 2N4400 25 40326/7 70

AF139 1BCY72 28| BFYS2 30 | OC70 40| 21x550 28 | 2N4427 B0 | 40347 w0

SUBJECT TO CHANGE WITHOUT NOTICE. AF178 BCY78 30| BFYS3 35 | OC200 78| 2N697 23 [ 2N4871 55 | 40348 120
AF186 BD114 190 | BFYS55/56 56 | TIF29A 32 | 2N698 40 { 2N5135/6 30 | 40360 60

: K. . Unl oth . AF239 80121 95| BFYe4 40 | IP29C 38| 2N699 4B | 2Ns138 25 | 4036172 70

VA ExpericrdersinolVAT. (AGnilcableltolU I, Cusiomarsianiy IU" s': “la‘;? P::'“ BC107 BD124 118 | BFYS! 120 | TIP30A 35 ) 2N706A 25 | 2Ns172 25| 40a07/8 78
all prices are exciusive of VAT. Please add 15% to the total cost inciuding . BC1078 BD131/32 85 | BFY90 80 | TP3OC 37 | 2n708 25 | 2N5178 45 | a0arr 288

Wa stock thousands more items. It pays to visit us. We are situated benhind Watford Football Ground. BC108 BD133 70 | BAY39 50 | TiPar1a 38 i 2N918 40 | 2N5180 45 ] 40412 90
Nearest Underground/BR Statlon: Watford High Street. BC1088 BO135 45| BSX20 30 ! TiIP31B 39 ! 2N1131/2 40 [ 2N5190/1 75 | 404674 130
5 BC108C B0136/37 40 | BSX26/29 45 | TIP31C 45| 2N1302 45 | 2NS194 80| 40468 @5

Open Mondsy to Saturday: 9.00am to 8.00pm. Ample Free Car parking space avallabie, BC109 BD138/39 40 | BSY26 35 | TiP32A 43| 2N1307 70 | 2N5305/8 30 | 40594 108
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ELECTROLYTIC CAPACITORS: (Values in uF) SO0V, 10ut 52,47 78p 83V-0.47,1.0,15,2.2,3.3,4.7 Bp 10 10p, Sg:g‘;g % 38:2245‘32 ga“’gg 2 #ﬁggf # g:;?géa;gg §:‘,§:§;"’§8 3223 o
22 120.33 150 47 120 65 20p: 100 19p. 220 26p, 1000 70, 2200 99p; S0V; 6820p, 100 17p. 220 24, |Gy T 10 | ERIEH4S 108 1 BINOS 180 | TIPasA 75| 2N22194 28 | 2nsa85 36 | 4087172 90
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40V, 229p; 33 12p. 330.470 32p, 1000 48p; 2200809, 25V.1.5,4.7,10,22.47 8p; 100 11p, 150 12p, 220 15p; BCI17/8 BD205/6 110 | BU206 200 | TP34A  BS | 2N2220A 28 | 2NST77 45
33022p:470 25p: 680, 1000 34p, 1500 429, 2200 SOp, 3300 78p; 4700 H2p; 16V-47,68,100 9p, 125 12p; 330 B8C137/9 BD245 65 | BU208 200 | TIP34C 105 | 2N222vA 25 | 2NS879 180
18p, 470 20p: 880 34p; 1000 27 p; 1500 31p; 2200 28p, 4700 72p. BC140 BD378 70 | BUYBOC 225 | TIP35A 120 | 2N2222A 25 | 2N6027 32
BC142/3 BD434 70 | MDBODY 250 | TIP35C 130 | 2n2368 25 | 25A871 250
TAG-END CAPACITORS: 64V: 2200 139p; 3300 198p; 4700 245p; 50V: 2200 110p; 3300 184 p; 40V: 4700 8C147 BOS17 75 | MJ2955 90 | TIP38A 130 | 2N2369A 18 22{215 751 CHOKES
; 25V: ; ; 4000, 4700 98p; 10,000 320p; 15,000 345p; 16V: 22,000 350p. BC1478 BO645 B0 | MJEI70 150 | TIP36C 140 | 2N2483/4 27 | 2SC495 85
1 80p;125V: 220019Qk; 3300(885; 400014700/ 88:110.0001320p: 1 5/00 4 B 8c148 BDE9SA 150 | MJEIBO 150 | TIP41A 50 | 2N2646 46 | 25C4v6 85| Miniature
POLYESTER CAPACITORS: Axial Lesd Type B8C1488 BOGEBA 150 [ MJE340 54 [ TIP41B 52 | 2N2904/5 28 | 25C1061 250 | PCB type
A400V: 1nF, 105, 2n2, 3n3, 4n7, 608 11p; 10n, 15n, 180, 22n 12p; 33n, 47, SIEMENS pcb BC149 BF115 45| MJE370 100 | TIP42A 55 | 2N2906/7 28 | 25C1096 85
- 3 L N " - Type Miniature BC149C BF154/8 30 | MJE371 100 | TIP42B 58 1 2N2907A 28 | 25C1162 45
68n 16p; 150n 209; 220n 30p; 330n 42; 470a 52p; 680n 1 uF 88p; 22 B2p. iy Capacit BC182L BF167 35| MJES20 85 | TIP120 70 | 2n2926G 10 | 28G117a 125 [ TUM 2u2 4u7,
1000V: tnF 17p; 10nF 30p; 15n 40p; 22n 38p; 331 42p; 47n, 1000 42p. AolICARacion 282 3 L/ 4 10u 22, 33u
d d . BC183L BF173 35 | MJUES21 98 | TP121/2 73| 2N3053 25 | 2SC1306 100 474, 1004,
POTESTERMADMLLEKO CapucrToR 5oy reepTumouow | B%, et ol S ae) widhess 08| nmdll | UG 5SSl ooty
10n, 150,22, 270 8p; 33n, 47N, 68n. 100N 8p; 150N, 220n CAPACITORS 3n3. 4n7, 608, BC186/7 28| BF179 40 | MPF102 40 | TIP2955 70| 2N3252 46 | 2501678 140 | 470v  30p
10p; 330n 470n 15p; 680n 18p; 1uS 40p; 2u2 4Bp. 1000pF/450V 10p | 10n, 15a 7P BC1886/725) BF184/5 38 | MPFI03 30 | TIP3055 70 | 2N3441,2140 | 2SC1679 180 P
18n 22n, 27n, 12 1 BF194, 12 | MPF104 0 | TI 50 | 2N3614, 80 | 2 92, 1 |
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Carbon Track, 3Gr\329r:\47n 8p Scc:zsz 1 BFIo6 18 MPFIos 30 ngi/s 45| 3n3ees 26 252194:5! 22: dma, dmil
35V: 0.1uF, 022, 0.33 15p 047, 0.68, Rotary 0.25W Log & LIN Values, 39n.56n  12p 8C213 10} BF200 80 | MPF106 40 | T1S88A 50 | 2N3702/3 10 | 25C1963 g0 10MH  35p
1.0, 1.5 18p; 2.2, 3.3.18p; 4.7, 6.8 22p 470R; 1K & 2K (Linear onty) 82n, 100n  11p eggmL 12 ggzag :o M:gAOS gg L\gsom 3(3 gzama;s :g 232‘957 801 e 33m
" . " BC214 10 24 0 | MPSA0E 8! 1370647 25C1969 160 /
9 2.B°' 1av: 223 3'3,‘“’ 4'7'6'.8' 10 S‘"i’e Gang_ 2P 100V BC214L 12| BF245 50 | MPSA12 32 | VKI010 99| 2N3708/9 10 | 2SC2028 &5)] 43m sop
18p: 15,36p; 22 45p, 33.47 509, 100 { 5K —2M Single GangLog8Lin 35p 10OV 8C237/8 15| BF2s6a 45| mPSass 30 | vniokm 70| 2n3713 140 | 25C2028 200
©85p; 10V: 15,22, 26p; 33,47 50p; 100 5K —~ 2M  Single Gang DP Switch 95p 3 8 f 2 0 100m  75p
b L, d 1500, 180n 12p BC256B 35 | BF256B 50| MPSAS6 30 | VNAGAF 985 2N3771 179 | 2SC2078 170
80p; 8V: 100 55p. SK—2M Double Gang 99p | 220n, 270n 15p 3078 153 BF257/8 32 | MPSA70 40 | VNGBAF 110 | 2N3772 195 | 2SC2091 85
330n.390n 20p BC308 18 | BF259 40 | MPSUO2 58 | VNBBAF 120 | 2N3773 210 28C2314 86
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS
100V: 1nF, 2, 4, 4nF, 10 8p; 150F, 22n, 0.25W log and hnear valuss 60mm g‘gg: 5600 ggg BCa18 BO | BF275 55| MPSUOS &0 | VNB9AF 120 | 2N3B19 35 25C2166 105
; { - ingl ! 8 1uF 34p 2u
S on ST AT pyiSen 1 00nt200m B ot inyelenol ep P2s21500 CA3I2UE .185| MC1458 35 | TL43C 90 74366 80 L5194 100
50V: a70nf 12p. CA3130 90| MC1463 300 | TL507 110 74367 90 oSI98l so
CERAMIC CAPACITORS 50V: PRESET POTENTIOMETERS ACCESS cAdleey =, o C T 7ad58) 30 a8 1ol
Range: 0.5pF 10 10nF 4p. 15nF, 22aF | O.1W Minialure Vertical or " l°r'|“f|'s o - |Ch3161E 198 | mMCraseL 7o | TLos2cr e 74390 120 LS221 108
33nF, 47nF 5p. 100nF/300V 7p. Horizontal 100R 1o 4M7 8P| iders throogh CA3162E 625 | MC1596 225 | TLORACN 98 74393 145 L5240 100
200nF/6V 8p. 0.25W Larger 100R 103M3 Horz  12p | (yJ€15 THOLIT CA3189  275| MCi6as 290 | TLO7ICP 40 74426 120 tg:; 100
0.25W Larger200Rto4M7 Vestical 125 | Tat 0625 Soaan HA1336W 175 MC1709G 90 | TLO72CP 76 0150 Bords o)
POLYSTYRENE CAPACITORS: HA1388  235] MC3302 75 | TLO74CN 150 LS0s 351 5542 100
"10pF 10 1nF 8p; 1.5nF 10 12nF 10p. £25 1 1eMm3iond €13 [ICL7106 690 | MC3401 50 | TLOBICP 35 Lsog 30| O
225 | “riggo7igav 725 |ICL7107 975 MC3403 95 | TLOB2CP 60 Ls09 a0 ts2:§ f
SILVER MICA (Values in pF) 495 | masioar” 100 [ICL7611 99| MC3104  8s | Tlosace 75 74C244198 | LS10 30} 3247 115
2,33,47,68,8.2 10, 12 15,18, 495 1 TMS4164 395 |ICL7660 248 MC3405 150 | TLOBACN 120 74c245195 | LSt1 30 (3249 115
22,27, 33, 38, 47, 50, 56. 68. 75, B2, 200 | Tmsadtew 595 |ICLBOIBCC360| MC3a22z 00 | TLO9ICP 60 74C373240 | L1230 o250 1A%
e y g 350 | TMS4500 €12 |ICL8211A 750| MCA423  BO | UA2240 120 74C374245 [ LS13 35
85, 100, 120, 150, 180pF  15p each 350 ICM720541150 | MC34a2 00 | UA78520 230 sojjiLacas
250, 270, 300, 279, 360, : TMS4532.3 350 2 30| LS256 175
200. 220, 250, 270, 300, 270t tmssioc 600 |ICM7207 475| MC3487 00 | ULN2003 90 as | LS257 75
390, 470. 800, 800, 820 21p each 90 | Tmse011 500 |ICM7215 1050] MC4016 00 | ULN20Ca 90 33 L5258 80
100, 1200, 1800, 2200 30p each 550 | rmgegia  mes |ICM7216A0£22( MF10 350 | ULN2283 100 L5259 130
3300, 4700pF 80p €411 | 14c9027  g14 |ICMT216C £22] MFCE040 75 | ULN2803 190 go | LS260
26501 78 | 8251 795 | tysegos  £20 |(CM7217A 750 Mig2a 275 | uPCs7s 275 80 ] LS261 190
MINIATURE TRIMMERS Capacitors %;2)28 5;523\/ ﬁg 5253 750 [ twsesaa €20 ngxnza 7851 NE515 275 [ UPC1025H 375 30 tgggg g0
w 10pF : 2-25pF. 5-65pF ns - 825 ) ICM7240 300 NE529 225 | UPC1156M 285 30
i:p.F,:.;::F 3:? Z2set 3 £16 | 2764250 475 | daseac €15 ;uggggg 53‘; ICM7555 105 | NES31 140 | UPC1182 425 30 | L8275 280
P 5 27C6s8 1098 | 8257.5 700 | opraos  72g |1CM7556 150 NESaak 225 | uPCiase 198 35 | L2775
5 — - 27128-250 £18 | gosg 700 LA3550  250| NES44 200 | XR2206 375 95 | L5280 195
ESISTORS Carbon Film, miniature, Hi-Stab. 5% “NEW" 256K "'D" wD1691 €14 15283 95
8271 POA | 101000 £20 |LA4031P 340| NESSS 25 | XR2207 400 25
RANGE Val 199 100+ | RAMISONS £48 | g27n £25 | FOITY fogs|LAd032 295 | ESSe 85 [ xm211 575 261, (52300 acs
0.25W 202 - 10M E24  3p 1p 3242 875 | garg 750 -0 | LA4400 350 NE558 170 | XR2216 675 435
2027 95 | na82 450 | Wo2143 850 | LA 30 | LS29
05W 202 — 4M7 E12 ap 1p , ZBOCPU 25 300 LAd422 320 NES60 350 | XR2266 360 LS294 999
2 4116.200n 125 8283 450 LC?130 3201 NES62B 410 ( ZN4a14a 80 [+
W 202—10ME12  6p  4p 416415 425 | goay 550 | SBOACFUAMITS | (07420  300] NEsea 420 | ZNa19E 180 100 | (8295 a0
2% Metal Film  51a— 1M €24 68p  4p 44162 475 | goag £11 é:goczécpu 285 (iC7137  350| NEsesa 120 | ZNa23E 130 1901 (s208 110
1% Metal Fiim 510 -~ 1M E24 5p 4p 45323 250 | g748 £55 Z80ACTC 33s | LF347 150 | NES66 185 | ZN42JE 130 gg L5299 240
100+ pnce applies to Resistors of each type not [ 45324 250 | B8T26A 99 1 780BCPU  £11 | LFIST 70] NES67V 140 | ZN425E 595 25} LS320 230
mixed. 4816 100ns 250 | 8727 150 | o DARY 6o | LF353 90| NES70 410 |ZNa26E 200 25 | 1S322 380
486415 425 | ar3 350 ) 200 OORRT Bag | LF355 95 NES7T1 400 | ZMA27E 620 2s | LS323 360
RESISTORS NETWORK S.I.L. £ o 250 gg;N gg 7508 g1y | LE3se 99| NES532 175 | ZNa2gE 450 58 | Lsazd (£
- 16-15 LF357 110 | NE5534A 160 | ZN429E 245
:0%:‘7’“2’;%‘3;5 Pins) 100m, 6800, 1K 2Kk2 4KT. | §116'2%0 425 | os0s 220 200DMA 798 1if308  495| OMsss 750 |2N4ss 615 B2 81 Bf s 200
C G 6117 5751 amzeLsaicizs | Z00ARNA 323 im0 325( RC4136D 60 | ZN1034E 200 7a 85 | LS75  so | L8327 290
8 Commoned: (9 pins) 1500, 1804, 2700, 3300, 1K, | g167.6 795 | AM26LS324 125 | 2 LM30TA 38| RC4558 60 | ZN1040E 69§ S85 295 | LS76 40 | LS347 130
2K2, 4K7, 6K8, 10K, 22K 47K & 100K  28p. 6264LP-15 £28 | AM26L533 15¢ | Z80APIO 3503 o 45| S5668 225 | INA23AE 925 a0 13e| (s7 4o | LS348 200
6402 350 | AM7910  £30 { 2805101 8501, yuer o5 Sapazos 425 112 g0 | LSB3 78| LS352 125
DIODES BRIOGE 75 SERIES [ EERtIT TRt IV APy %ggﬂss'glz gg LM311 85| sagazio 325 13 (sS85 100 | LS353 128
RECTIFIERS 65024 545 | AY-51013 300 ASIO: LM31BN 150 3aB3271 485 114 8o | Lses 4o 13355 220
8 6503 350 | COMBG17 275 LM319 185 | SAB4209 124 300 | LS90 5§ 15363 ,gg
1A/50V 6503 650 | COM811& 700 LM3244 551 SGRa02 295 132 110 | LS1 100§ 2900 TS0
1100V 20 6504 600 | Dayas €55 LM334Z 115! staep  ase 133 60 | £592 @5 ] Loged
oty 25 6504250 550 [ DM8I31 275 555Cmos 105 |LM335Z 135| SL6270CD 150 | 7200 40 g8, .eof| 1303 301 iZide) <o
1A/BO0Y 34 8505 650 | DPB303 450! 702 75 1LM337  275) SN76013 350 | 7401 30 135 1191 (36 69| L8367 60
2A/50V 30 6505 600 | DP8304 350 709CEmn 35 |LM33Q SO} SN76227N 95 | 7402 30 $138 195 (S107 50 ] LS368
28200V 40 8520PIA 175 | NS3p47 00| 710 a8 fLm348 64! Sn76477 470 | 7403 30 2138 195 1218 5a| Ls3ra 110
240400V 46 8522ViA 340 | DS369IN 505 | 7418pn 16 |LM343 125 | Sn7e488 525 04 s 151 180 | LS112 58 | L8374 140
2A/600V 66 6530 €11 | 0588LS120 495 [ 747C ta o 70 | LM3S8 601 SPge23 350 | ;402 ' 153 182 | LS113 so | LS375 80
6A/100V 83 6542RRICT 650 | DS8S20 110! 74BCEpn 30 [LMA7T7 240 | SpOzssal a7s 7407 70 157 228 | £S114 48 | LS377 145
6A/400V 98 B345HIC 899 | DSBA30 198 7358pin 185 |LM379  4B5| TA7120 140 | réce 30 158 210 | LSt22 75 | LS378 120
T0A200V 215 6551ACIA 650 | DsSBg3y 125 | 810 158 |LMa80 1201 TA7204 150 | 7409 30 163 300 | LS123 120 | L8379 150
10AB00V 296 6592 00 | DSBE32 250 | 9400C. 375 [LM3BIN 175 | TA7205 90 | 7410 40 174 250 | LS124 150 | £S380 310
20, | Bshacoy, I5en 6592PC €20 | £9364 800 | ADCOBOS 865 |LM382 200 TA7222 150 | 7411 30 Si75 320 | LS125 55 | LS3B2 310
15 | 25a/800v 396 oo | 6800 220 | £9465 E36 | AV-1-1320 225 |LMaga  225| Tarato 125 | 7412 30 5188 200 | LS126 58 tgggg o
BY164 56 | 75361/3 6802 275 | FD169Y  £15{ AY1.5050 99 |LM386 110 TAAB21AX! 208 T3 0 s183 320 | LS132 75 | L3305 330
VM18 DiL 75365 6813 850 FD1771 £15| AY-1-5051 160 |Lmas7 160 | TAAGE1A 190 | 7416 50 5194 320 | L$133 (5390
75450 6805 870 | fFot7a0 £22| Av1-6720 210 {LM389  145| TAA700 275 | 7417 50 $197 4pDo { LS135 28 8393 120
7545172 6808 520 [ FD1795  £28| AY.212/0 730 liM3sa 85| Taa300 39 | yave 30 $201 250 ) L8136 45 | 1 onlC 138
75454 6809 650 | HL26501 - 75| AY-31350 350 [LM394CH 385 TABI0z 110 | 743} 30 $225 525 tng ;g L5396 300
754912 & 6810 175 | HD63AOJRPY14| AY-38910 400 [LM5S8 170 | TADIOD 159 [ 7422 40 S240 430 51 35 120 | LSase 105
6821 175 [ HMBBasSE 755  Booiet for LM7Z5CN 300 | TBAT208 70 j 7449 40 3241 430 | 12133 159 | 153899 150
68821 220 | imea02 380 AY-3.8910 390 |(M733 70| 18a%00 395 [ 7425 o Seqal 520, S1AT 192 | 'isuus) 125
Range 2V7 to SCR 5840 375 | INSSOLON 1250 | AY-3B312 500 [(M14s8 35| TaBIOa2 110 | 746 g0 2o1 210 1Sy 39l tseer B0
1NA004/5 38V 400mwW THYRISTORS 6843 800 | 11486 100| AY-513174 830 |LM1871 300 1ADIOU 159 1428 55 S48 20 | LS153 75 | L5465 150
1NA0CH/7 8p each 6845 650 I mCr489 100} AY-51350 368 [LM1889 350 [ T8A120S 70 | ra% a5 260 70 | LS154 200 § L5430 160
INa148 Range 3W3 1o | sad0v 32 | v845SP 750 | mCraa1y 675 | CAIONY 0 [LM2907 395 | TBAY20C; 200 | 74715 50 5262 g£12 | LS165 75 | L8540 145
1NSa01 15 | 33V 13w 5A400V 40 | 684/ 8501 MC14412  725| CA3012 175 [LM3Su0 70 | TBA9900 350 /4% a0 s287 200 | LS156 75 | LS541 145
1NB404 150 each | sasoov 48 | 6850 1781 MCI242 590 | CA3014 275 [LM3GOIN 85 TCA22G 350 | /417 40 s288 180 | LS157 70 | L5624 150
1N5406 BAIOOV 80 | GA5P 250 | mCyau6 250 Caaore 85 limast1 185 | 1Ca2ror 380 | 1AM s Sees 200 | L5158 g0 | L3629 150
VN54U8 BAGOOV 90 | 6854 750 | MC3447P 315 CA3019 90 |LM3gia 485 | 1CAZRGA 220 | 1309 s St 350 | LS1e0 75 | LSGd0 200
1544 9 TRIACS 12a100v 78 | 68B54 800 | MC348, 2251 CA3020 210 [LM3C15 350 | TCayag 175 a0 80 S365 250 | L8161 75 19645 200
15921 9 124400V 96 | 6858 £4 | mCya87 225 | cA302y 210 |LM3916 350 TCAGR, 180 | 744 110 Sis3 400 | LS1B2 75 L3668 90
6A/100V 40 12A800V 188 | 68000 £30 [ Mg402 350 [ CA302BA 130 [LM13600 150 TDRIGM 350 | raas 116 72 40 | L5163 88 | L3668
6A/400V 50 [ 3A200V BT106 150 | 8875 500 | MCkB45 625 CA3045 255 [187220 280 [ Toatann 310 | 244y, 110 412 380 | LS164 95 LS670 190
6A/800V B0 | 3A400V BTI16 180 | 8035 525 | mMCe8as  625| CA3096 270 |MSI513L 230 TLAIDIG 235 | S, 110 | % $70. 325 | L2165 130 | o873 880
8A100V C106D 36 | 8osoA 425 | MK3ssesm E7] CA3043 275 [MSis1sL 320! inainy,  4ag | 1447 NS4 aers g | A7) 620 tsvgg 125 | L3674 s00
BA40OV TiCa4 24 | 8085A 950 | MMu280D 696 | CA3GHH 388 [MS151AL 475 | IAtpa 115 | 1446 "10 | 1iry voo | 72 1150 | L3158 140 [ S8 278
BAB0OV TICas 29 | BOBSA 425 | MMS303 636 |  CA30AL 70 {MBI712  200| Tl 3s0 | (4 a9 | ray 120 | Ar4 400 [ L8169 90§\ ke 350
12A100V ncaz 36 | 8088 €15 | mMmMs3u/ 1275 |  Caseas 220 | MEa/56  440] TLAvaun 350 | 4, 46 | razpa aso | 470 890 L5173 110
12A400V 2N5062 32 | 8123 160 | mms387A 4751  CAl0sg 325 [MC1200 250 tuavnns 325 | 7404 30 | sapun 350 | 01 820 L8174 100
12A800V 2N5064 a8 8131 475 MMSE174 875 CA30:H 213 | M0 90 [ Thiaruty, 250 | rAis; 60 [ 7281, 90 g 1930 LS175 80
1BA100V 2N444a 130 | 8154 750 | mM74C922 420 | CA308OF 75 ThAzA 300 | 7401, 60 | rav5y 120 L5181 210
16A400V 8185 750 | ROJ 5131 700 |  CA4OB! 180 tirrom, 330 | f4r 50 | /42491 100 LS183 200
16AB00V 8156 830 | MG 2513UB50 [ CA30B5 160 | MC 110t 1850 320 | 440 S0 razms 175 L§190 100
25V500V 8ILSS5 175 saas050 @75 CA3086 60 {mMr.144t, 250 190 | 1274 551 rav98 200 LS191 7§
25A800V 81LS96 175 s5rr9364 800 | CA30891 200 MC1451t, 695 | (bl 420 ;2;, ZS /4301 210 L5192 100
2800 812 25 .| 81L897 175 | sPose 850 | CA3090A0 375 |yamn sl 111 50 | rain) 70 } /%5 90 (5193 100
81 Lsgs 175 ipgiiom 4785 - 3
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- !
SWITCHES OIP SWITCHES VEROBOARO 0r | vABoard 1959 IDC CONNECTORS [eANEL, RELAYS
TOGGLE: 2A 250V (SPST) 4 way 85p: 6 way 80p; 8 way B5p; X3t 95p IP Boar P g N ,
SPST 35p DPDP 48p 10 way 125p (SPDT) 4 way 190p x5 110p | Vero Strp 95p mﬁ E;chﬁ f‘eer:gg F?:r:radle gglz T Ent Miniature, enclosed, PCB mouint
X ioe Pins  Pins  Plug  Ed
s ge 0-50mA SINGLE POLE Changeover
SUB-MIN TOGGLE x5 125p | PROTO DECs ¥
SPSTomoli  58p ROTARY SWITCHES .17 420p | Verobiock  480p Sl Agele CGonct | g-100ma RL91 20R Coi. 12V DC 10V to__
gF’DT c/over 84p (Adjustable Stop type} x17 590p gDeg b 3959 10 way 90p 99p B5p 120p g—_??nOAmA W, at3 or, P
POT centre oft B5p 1 pole/2 to 12 way, 2 pole/2 106 way. 3 pole/2 1o | Pktof100pins 55p | Eurobreadboar 130p 1508 11 -
SPDT bidsed both 4 way, 4 pole/2 10 3 way 8p | Spottace cutter150p 590 o 0-5mA DOMBLE(ROLE(ChangeaveriB Aoy
ways 105p Pin insertion tool Bimboard i 575p o way 1755 200n 1200 2208 0-10mA or 250V AG
DPDT 6 tags  80p 185p | Superstrip 552 T wel  oEd 2360 veor lazog 0-50mA RL-100 53R Coil. BV DC/(5V4 t09V9) 190p
DPDT centre off 88p ROTARY: Mains DP 250V 4 Amp on/off 68p 1350p | U oAy 220p 250p 180p 340p 0-100mA :‘;-3; 11 205R Coil 12V DC “°V71;°5
DPDT biased both VERO WIRING PEN 50 way  235p 270p 200p 395p 0200 mA ) P
ways 1450 + spoal 380 DALO ETCH oty £ AL 0.aA RLE-114 740R Coil, 24V DC (22V to
DPDT 3 positions. ROTARY: (Mak-a-switch) Spare spool 75p RESIST PEN g‘g:v IV 200p
on/on/on 185p Make a mulhway ,wnrch Shafting assembly Combs Plussparetip 100p oz
4-pole 2 way 220p has adjustable stop 2 up to SEeOIRG
6 waters (max 6 pole/iz way + DP switch) g3
SLIDE 250V: Mechanism only 90p | FERRIC CHLORIDE ULTRASONIC EURO CONNECTORS S ASTEC UHF MODULATORS
OPDT 1A 14p 1 Ib bag Anhydrous TRANSDUCER Gald Flashed Female Socket Male  Plug VU" 480p each Standard 6MHz 375p
DPDT 1A c/oft 15p 195p + 50p p&p 4DKHzZ 475 pr Contects S dngie Sit Angle Wideband 8MHz 550p
DPDT %A 13p WAFERS: (make before bieak] to fit the above DING1617 : N B 1 CRYSTALS
Switch mechanism 1 .pole/12 way 2 pole/6 COPPER CLAD BOARDS 31 way 170p — — 175p | 32768KHz 100
PUSHBUTTON 6A way. 3 pole/d way. 4 pole/3 way.6p/2 Way 65p X DINAI§12 100KHz . 545
with 10mm Button Mains DP 4A Switch to fit 4sp Fibre  Single Double  SRBP 2%xa2 A+ 8B 275p - 220p285p 200KHz 370 ZZERS
SPDT iatching 150p Spacers 4p. Screen 8p. glass  wded sided  S/Speed Bt (i b 370 | minature solid-state6V,9V& 12V 70p
DPDT latching 200 |
SPDT moment 1508 6 x5 100p 125p 95" x85 Ny § g 2957 7 24003000 | TMHz 275 | iz TRANSDUCERS PB2720  70p
DPDT moment 200p ROCKER SWITCHES 6" x12° 175p  228p 1109 A+B+C 3800 385p 280p305p | 1.28MHz 450
ROCKER. 5A/250V SPST 28p 16MHz 395 o
Minl Non Locking ROCKER 10A/250V SPOT 38p 18MH: 545
Push to Make 15p ROCKER: 10A/250V DPODTY c/oft 95p EDGE 1.8432M 250 LOUDSPEAKERS
Push to Break 2§p ROCKER: 10A/250V DPST with neon  85p DILL S?g“&fﬂ CONNECTORS: DIL PLUG (Headen 2.0MHz 225 | Mimature 03W- B
i w Solder 1DC 2in 3uin, 2'in, 3 801
DIGITAST Switch Prot Wrap | o aa  — 111p | 14 pin dop gop | RIBBON CABLE gt‘tg:ﬂsx ggg 2n 3 27un. 3ie s
Assorted Colours. THUMBWHEEL Mini front mounting switches 8 pin 8p 25p 2:12 way — 180p 16 pin 48p 105p price per foot 3.278M 150
75p each Decade Switch Mooule 275p f4pin  10p 35p 2it5 vy — 165p [ 24 pn 88p 178p Grey Color e 2o
B.C.D. Switch Module 298p 16 pin  10p 42p 2418wy 21091750 | 28 pin 200p 295p | 10 way 15p 28p | SR O h 0
Mounting Cheeks (per pain 750 18pn  16p 52p | zoruway 21592508 | 40 pin 250p 255p | 16 way 25p 40p p JOURGM 300
20 pin’ 20p 80P | 3023 way 175p - 2wy 300 S0p | o32MHz 290 -
| JUMPER LEADS (Ribbon Cable Assembly) | 22 Pin  22p 65D | .0y 285p275p 24 way d0p 85p | L0430M 200
24 pin  25p 70p 2x28 way 190p — ZIF DIL 2B way S55p 80p i
Length 14 pin 16pn  24pn 40 pin| 7 : 44 60p 85 4.433619M 100
28 pn  28p 80p 30 way 310p — SOCKETS 34 way 60p 85p
Single ended OIP (Header Piug) Jumper wopn 3op e0p | 2 40 way 70p 90p | 4608MHZ 200
24 inches 185p 240p 380p i :gg" - - 50 way 100p 135p | 4B0MHz 200 MONITORS
Double ended DIP {Header Plug) Jumper k™ P [ 5750 |24 way 120p 160p | 5OMHz 160
GAS/SMOKE 6 Inches 205p 300p 485p 3 28 pin 695p 5.185MHz 300 A .
DETECTORS 12 inches 195;: 215p  315p 480p | SIL SOCKET 0.1 Pitch 20 way 65p | 40pin 845p 524288M 390 | @ ZENITH — 12" Green, Hi-
24 inches 210p 235p 345p 540p ANTEX SOLDERING IRONS 80MHz 140 Resolution Popular £75
36 inches 200p 370p 480p 525p D 6.144MHz 150 i
PNz IDC Female Header Socket Jumper Leads 36 |  C15W 525py CS17W 545p D CONNECTORS 65536MH; 225 | ® MICROVITEC 1431, 14
TGS813 : 25] ST 7.0MHz 150 Colour RGB input. Connecting
0pin 26pin 34 pin 40 pin| CIBW 550p:| Xs25W §70p way way oo ey
Single ended 160p 200p '280p -300p | Spare Bis 85p| Elements  230p Male ;;ggm‘; §gg cable incl £174
£6 each Double ended 290p 370p 480p 525p Iron Stand 175p;| Heat Shunt  30p Solder lugs 80p 105p 160p 250p 7 68MHz 4 200 ® KAGA 12", Medres. RGB
- Angle oins  150p 210p 250p 355p | gommx 150 c
e olour. Has flicker-free charac-
TRANSFORMERS VOLTAGE REGULATORS SounERCON EiNs] ;E::.'Q“ 120p 130p 195p 285p | ghgoasam 305 ters. Ideal for BBC, Apple, VIC
-0- -0- @ 2 fas S or making 1 3 2 3
OV BO-6Y; 909V, 12012V, 15:015Y & A T0220 Piastic Casing 5oL SRS Sohare:  1osp taop 2000 a3 886725 220 ol e
b ting. Mimature, Spit Bobbin sv 7805  50p 7905 50p 150 il 75p AOISIDIS [ P B P [ toomHz 175 "
5’?“,"“’2“,%{,”%25',( 2 X9 V- 5’15A 2x12V-0.12A; 12V 7812  S0p 7908 60p 500 ping 350p | PCBains 150p 180p 240p 420p 10.24MHz 200 L] K{\GA 12'A As above but
2X16V-01A 235p 15V 7815  45p 7912 50p P e ool 7ol oo 10.5MHz 250 Hi-Resolution ~ £259 (car £7)
Sriivaga Coh BOVOSK BMEVOINS | 2av ez sop rals  50p ALUM BOXES h P P | Wame 133 | @ Connecting Lead for kaGA
Standard Spit Bobbin fype 7924 50p Ix2xt 85p | 1DC 25 way "D’ Plug 385p; Socket 450p 12526M 300 £5
6VA: 2x6V-D5A; 2x9V-04A  2x12V-03A; | 100mA TOO2 Plastic package 4x25x2"  100p ~ 1431B14M 170 | Carnage £7 Securicor
2x15V-025A 250 sV 78LO5 30p 79LO5  50p 4x217 2% 103p - 15.0MHz 240
12VA: 2345934 2x5V-1A 2x8V-06A 2x12V- 6V 78LO6 30p  — = 4x452 105p 25 way ‘D’ CONNECTOR (RS232) 160MH: 220
0.5A 2x15V-0.4A 2x20V-0.3A 345p (35p pBpl 8v 78108 30p  — = 4x4724  120p _Jdumper Lead Cable Assembly 1BOMH: 180
24VA: 2x6V-1 5A 2x9V-1.2A 2x12V-1A 2x15V- 12V 7BLI2  30p 79L12 50p 554 x;w- ‘ng 13“ ?ong gmq:e en: ralel g:gp 18432M 150
0.8A 2x20V-0.6A 385p (60p pap) 15V 7BL1&  50p  79L15 60p Spyaia 2 op i BREISNoElencIiemale) P | 19.968MHz 150
SOVA: 2:6V-4A 2X9V-Z5A 2x12V-2A 215V 154 | ICL7660 24Bp  TAASS0 50p | 5r2ux12 gop| 36 long Double Ended M/M 995p | 200MHz 200 BROTHER HR15
2X20V-1.2A; 2x25V-1A; 2 x30V-0 8A 520060 p p&.p) RC4194 375p  TDA1412 150p Sx2ux2" 130p 36" long, Double Ended. F/F £10 | 240MHz 170 PRINTER
Specially wound for Multirail computer PSUs RC4195 180p  78HO5 +5V/5V550p 8xdx2 120p | 36" long, Double Ended M/F 995p | 24930MHz 325
SOVA: Oulputs +5V/5A +12V. +25V, -5V, | LM30BK 135p  78H12+12V/5A 6x4x3  150p 26 69M 150 _ . h
—12Vat1A 820p (BOp pap) ' . 840p 7x5x3" 180p RMEIENO 27.648M 170 A high quality Daisy Wheel pnntgr
100VA: 2x12V-4A  2x15V-3A  2x20V-254 | LM317K 250p  78HG + 5V to + 25V Bx6x3° 2109 Pl L CONNECTORS 27.145M 180 | at the price of a Dot Matrix
2x25V.-2A: 2x30V-1.5A; 2x50V-1A  965p (75p) LM317KP 450p 5A 585p 10 %4 x3 240p | IDC  Solder 3B.8667M 240 printer.
LM323K 450p 79HG — 2.25V to 10x7 xg" g-’m ég way 'CEEE( ;;gn :;gn 480MHz 240
P&P charge to be added over and above our nor- | LM337 175p  —24V,5A  685p 12x5x3 0p way Centronix P e 1000MHz 295
mal po.-;(agi charge LM723 var 30p 12 x8x3*  295p | 24 way Female 490p  450p 116.0MHz 300 Price £339
OPTO
CMOS 4072 25 | 4536 275
4073 26 | 4538 a0 | ELECTRONICS SPECTRUM 32K UPGRADE
4000 20| 4075 25)| 4539 20 TEBe T COMPUTER CORNER Upgrade your 16K Spectrum to fuil 48K with our
Froo 22| w077 25 | asas 70 | TiLo0s 10 RAM Upgrade Kit. Very simple to fit. Fitting
4006 75| 4078 25| 4544 150 1 TIL211 GRN 141 o  EPSONRX80 Printer. instructions supplied.
4007 25 | 4081 25 | 4548 40 | TIL212 Yel 14| o  EPSON RX80 F/T Printer £292
4008 80| 4082 25 | 4549 400 | TIL2202' Red 12 .
4009 45| 4085 60 | 4553 245 | 2" Green Yellow or ®  EPSON FX80 Printer........... . F . £316
4010 8o | 4086 60 | 4554 180 | amber 1
oo g L
S Bl m|isE 5o | Reabeen” o0p| © EPSONFXI0OPrnter........ SPECTRUM CENTRONICS/RS232
4013 80 | 4094 70| 4557 250 | Green/Yelow 115p | @  KAGA/TAXAN KP810 Printer .. PRINTER INTERFACE
4014 80 | 4095 95 | 4558 120 | 0.2" Tri colour ’ )
4015 60 ( 4096 100 | 4559 395 | Red/Green/Yellow 85 | @  KAGA/TAXANKP910 Printer .. * It was the first! It is stilt the best
4016 do( 4957 2781 4960 180 | MiBugninessRed 58 | g ' SEIKOSHA GP10OA Printer.. * Centronics and BI-DIRECTIONAL RS-232 with full
oA 8o 10| a5z aso | wgrEOeeno o OTHER H heel pand,shaking
60 | 4099 1 « ® BROTHER HR15 Daisywhee .
pioa2 %1 4veo 95| 4566 165 | Fiashing red 4 * Obeys SPECTRUM LLIST and LPRINT,
4020 g0 | 4161 96 | 4568 250 red 55 Cable for above printers to interface with BBC Micro. . E7 * Split-Speed Operation for RS-232
4162 98 | 4569 175 uare LEDs, Red. i i
4042 3| ares 06 | as72 i)| St ®  TEXEPROM ERASER — Erases uplo25 Eproma Hasa bultin sagfgty %‘TS:E"" F}é’ﬁfgg‘é‘;‘-‘;ﬂgte with the BBC MICRO or
4174 98 | 4580 255 | Rectangle Stackable switch. ... )
3g5§ g; 4175 105 | 4581 125 LEDsd B ® SPARE‘UV Lampbulb...... : 'l:me;face : Interface * & M;crodnvte cqm%a’ut/)g.d
4024 56 | 4192 108 | 4582 99 | Red Greenor Yellow 18 onfiguration program creates customise river
4855 22 4408 850 | 4583 100 | Triangular LEDSs ® 12 Computer CASSETTES in Library cases. .. -36p to suit your printer.
4026 20 ::“73 ?2‘5’ Zggg ‘;g ged . 18 1 @ 8" &9Y:" Fan Fold paper (1000 sheets) ......... €7 (Carr. 150p) * HI-RES screen dumps in 2 sizes on EPSON,
Chry] 43| 4ars 750 | 4597 330 L[ryﬂeﬂ o\'myg S:d i: (S Carri ;\ inters 1s€£7) SEIKOSHA STAR, SHINWA MANNESMAN TALLY. NEC.
4028 45 2 2 ecuricor Carriage charge on prin i 1
ozt 35| 4412 605 | 4596 158 | Senpos Dercn 118 ::‘TEXI\(A';:N. KAGA. etc. This is a STANDARD FEATURE! Not
4030 35 | 4415 590 | 40085 901 TiLa2intaRed 52 | CALLINAT OURSHOPFORADEMONSTRATION ON ANYOF THE ABOVE . )
4031 130 | 4419 280 | 40097 45 | TiL78 Detector 55 ITEMS. BE SATISFIED BEFORE YOU BUY OR WRITE IN FOR OUR * Compatible with TASWORD TWO and most pro-
4032 70 | 4422 770/| goossy K42 | miL38 50 | DESCRIPTIVE MICRO PERIPHERALS LEAFLET. tessional programs.
4033 130 | 4435 850 ) 40100 215 | TIL100 F Complete Unit incl Software tape + manuat  £29.96
4034 138 | 4440 900 | 40101 130 | BARGRAPH Red 10 P 4 P .
4035 70 | 4450 360 | 40102 140 | segments 275 Special Interface Cable £8
4036 275 | 4451 350 [ 30103 412
4037 115 | 4490 450 [ 40102 120 |SOLATOR
4038 75 | 4500 395 [ a0105 220 | . SOUATORS 145
4039 280 :gg; gg 38}8'}’ gg ILD/a 145
404 4
prots 221 4503 40| a0i08 325 | 19 i BBC & MICROCOMPUTER &
4042 50 | 4504 99 | 40108 100 | ;1 partington 133 DISC DRIVES ACCESSORIES
4043 a2 | 4505 3851 40110 235 | (1417
4044 50 :ggg 'gg :gll““ fgg ANAS Photu (CUMANA)
dode 'a0|as08 130 avies 7 | Dehmtn Ue2 DRIVES CASED with PSU & CABLES
4047 80 | 4510 551 don74 75 BBC Model B Only £315
4048 55 | 4511 SSE] SOl 75| 7 Segment Displays | @ (£§100 — Single Cased with PSU. 40 track 5'+" /S 100K, .... €129
4049 as | 9312 55| 40181 220 | TWAIT 4 CA 120 | o e S P o T R SR s
4050 a5 | 4513 150 | 10180 80 120 C€D200 — Twin Cayed wit . 40 @k S 2 We stock the full range of BBC Micro peripherals,
= e o oy
4051 70 [ 4514 15 faoer 75 140 | @ (CS200 ~ Singic Cased with PSU, 80 Track 5% /S 200K ... £175 Hardware & Software like, Disc Drives (Top quality
4052 60 | 4515 115 autad 95 140 | @ (D400 ~ Twut Cased with PSU, BD track 5l §/S 400K £349 c & Mitsubishi. Disk P
4053 60 | 4516 55 | ag1u 70 140 ° N umana itsubishi), Diskettes, Printers, printer,
peht 278 | 4o o s MITSUBISHI 5% SLIM LINE DISC DRIVES Paper, Interface Cable, Dust C ¢
P a2 | asis a8 | 10var 196 125 Double $ided. Double Density, Track Density 96 TP, Track to track per, able, Dust Covers, Cassette
4056 85 | 4519 32 | avzan 196 120 aegess e 3myec Recorder& Cassettes, Monitors, Connectors(Ready
4057 1000 | 4520 53 | A02h, 196 [ NI 130 | ® MITSUBISHI Single Shmline, 5'." Cased with PSU. DSDD 1 made Cables, Plugs & Sockets), Plotter {Graphic
4059 435 :gg; :;g ’;g:l“ ggg X :'“”: : ;fg Megainte (480 k with BBC) . £199 Tablety EPROM Programmer, Light-pen Kit, Joys-
332? 588 4526 80 [ anton 586 | & v 1A 150 [ @ MITSUBISHI Twin Shmline, 5's Cased with PSU DSODD. 2 ticks, Sideways ROM Board, EPROM Eraser,
1062 ass | 4527 os g Megabyte 1800 k with BBC) ga28 Machinecode ROM The highly sophisticated Wat-
I D
:ggg gg 5 ¢ 1 120 | 1o \,w’__ 530 51" DISKETTES (Lifetime Warranty) fords 16K BEEB DFS, WORDWISE, BEEB-CALC,
382; zgg jga{t‘) |gg OP gf :::-:\‘.-":1:\'.‘:‘1\'\w.-u ?gg @ 10 3M Diskettes Single side Double density. Software (Educational Application & Games)
4069 25 | 4532 65 | 6ix 250 | S0 Doteal ® 10 3M Disketles Double side Double density ........ oo e £28 BOOKS, etc, etc, Please send SAE forourdescription
4070 25 | 4534 400 | stwrt 320 | Seitchamia woons leaflet.
4071 25 gy 228 | vomp 195 N B Carnage on Dnves £7 securicor J



PRICES INCLUDE V.A.T. * PROMPT DELIVERIES » FRIENDLY

OVP POWER AMPLIFIER  MODULES MBS vy P e it

- R AR A A 3
MP P A MPLIFIE OLU L SNowenJoya UR ] L IDEAL for Work
world-wide reputation for quality, reliability and performance at a realistic price. Four models Better 1o be 'Alarmed' then terrified. shops, Factories,
available 1o suit the needs of the professional and hobby market. i.e., Industry, Leisure, ;ngﬁg:;g?ﬁ:fe g"rfr"‘giglfeas“u’g“)ﬂ’eg'aas’mri?:glf{‘s- Offices, Home,
Instrumental and Hi-Fi. etc. When comparing prices. NOTE all models include Toroidal complete  with interconnection cable. FULLY etc. Supplied

power supply, integral heat sink, Giass fibre P.C.B., and Drive circuits to power compatible
Vu meter Open and short circuit proof. ~ Supplied ready built and tested.
OMP100 Mk II Bi-Polar Output power 110
watts RM.S. into 4 ohms, Frequency Res- :
/| — armed. 30 second exit and entry deiay.
gO,r\}Sg 15H121 8(13[(3)'(22 n—s_3df?)'r T’\./IHa'E' Suot:)ol/;’t %ti%osr a‘larzn — Electronic swept freq. siren. §
.N.R. — J . . output.
500mV at 10K, Size 360 X 115 X 72mm Outdoor Alarm — Electronic swept freq. siren. 98d8 |

GUARANTEED. ready built.
Control Unit — Houses microwave radar unit, range

up to 15 metres adjustable by sensitivity controlv!
Three position, key operated facia switch — off — test !

PRICE £32.99 + £2.50 P&P output. Housed n a tamper-proof heavy duty metal
2 2 - case.

Both the control unit and outdoor alarm contain re-

OMP/MF100_ Mos-Fet Output power 110 chargeable batteries which provide full protection

watts RM.S. into 4 ohms, Frequency Res- durm%mainsfailure. Power requirement 200/260 Volt

ponse 1Hz - 100KHz —3dB, Damping Factor AC 50/60Hz. Expandable with door sensors, panic

80, Slew Rate 45V/uS, T.H.D. Typical buttons etc. Complete with instructions
0.002%, Input Sensitivity 500mV, S.N.R. SAVE £148.00 usual Price £228.85

—125dB. Size 300 X 123 X 60mm. PRICE BKE's PRICE £79.99 + £4.00 P&P
£39.99 + £2 50 P&P. ? Why buy a collection of self-assembly boards!

OMP/MF200 Mos-Fet Qutput power 200

watts RM.S. into 4 ohms, Frequency Res- OMP LlNNET LOU DSPEAKERS

ponse 1Hz - 100KHz —3dB, Damping Factor

250, Slew Rate 50V/uS, TH.D. Typical The very best in quality and value. Made specially to suit todays
0.001%, Input Sensitivity 500mV, S.N.R. need for compactness with high sound output levels. Finished in
—130dB, Size 300 X 150 X 100mm. PRICE hard wearing black vynide with protective corners, grille and carry
£62.99 + £3.50 P&P. handte. All models 8 ochms. Full Range 45Hz - 20KHz.

OMP 12/100 watts 20" X 15" X 12" g:%ggg per pair

& OMP 107200 watts 18" X 15" X 11" J per pair
vovmg/m’\??gomn:‘ooz Foer:m?;u?r:;f:xvcir F?é)sq OMP 12/300 watts 20" X 15" X 11" £169.00 per pair
ponse 1Hz - 100KHz —3dB, Damping Factor
350, Stew Rate 60V/uS, T.H.D. Typical
0.0008%, !nput Sensitivity 500mV, S NR
-—130d8B, Size 330 X 147 X 102mm. PRICE
£79.99 + £4.50 P&P.

Delivery: Securicor £8 00 per pair

SETTE DECK 1 K-WATT

SLIDE DIMMER
STEREO CASSETTE DECK * Control loads up
Ideal for installing into Disco to TKw )
and Hi-Fi cabinet/Consoles. * Compact Size
p _ 4%" X 1" X 2"
Surface mounting {Horizon . E nap irfix
lied as one unit with 28V SNApINITE,
tal). Suppli | I v ing through panel/
; all electronics including cabinet eut out
JRPp— mains power supply. * Insulated plastic
* Metal top panel Black finish case
* Piano type keys inciuding * Full wave con-
il pause
Bx Normal/Chrome tape
L £.D.Vumeters plus X.L.R.connectors. e at/c p

trol using 8 amp
triac
& kan * Conforms to
; Wi
Three models {Ratings RMS into 4 ohms, = J f
B 1200 (100" 100w £185 85 Seouricor i * Twin Vu Meters
MF400 {200 + 200w) £228 85 Delivery * 3 Digit counter
MF600 (300 + 300 274 85 0.00 * Slider Record Level control
Size 171 X 317 mm Depth
110 mm &
!PRICE £35.99 + £3.00 P&P,

BSR P256 TURNTABLE

P256 turntable chassis ® S shaped tone arm

STEREO CAS

Vu METER Compatibie with our four amplifiers detailed above. A
very accurate visual display employing 11 L E.D. diodes (7 green, 4
red) plus an additional on/off indicator. Sophisticated logic control
circuits for very fast rise and decay times. Tough moulded plastic
case, with tinted acrylic front. Size 84 X 27 X 45mm. PRICE £8.50 +
50p P&P

NOTE: Mos-Fets are supplied as standard (100KHz bandwidth & Input Sensitivity 500mV). If required,
P A. version (50K Hz bandwidth & Input Sensitivity 775mV). Order — Standard or P.A.

19" RACK CASED MOS-FET STEREO
AMPLIFIERS with twin power supplies and

BS800
* Suitable for both resist-
ance and inductive loads. In-
numerable applications in
industry, the home, and
disco’s, theatres etc.
PRICE £12.99 + 75p P&P
{Any quantity).

LOUDSPEAKERS

5 to 15 INCH Up to 300 WATTS
R.M.S. All speakers 8 ohm

|mpedence. S‘ab;:";"j‘i}i’ ® Belt driven ® Aluminium platter ® Precision

SgA e tor calibrated counter balance ® Anti-skate (hias)

POWER RANGE ‘\.. details. device) ® Damped cueing lever ® 240 volt AC
8” 50 WATT R.M.S. Hi-Fi/Disca. E - operation (Hz) ® Cut-out template suppiied @

Completely manual arm. This deck has a com-
pletely manual arm and is designed primarly
for disco and studio use where all the advan-
tages of a manual arm are required.
rice £33.60 each. + £3.00P&P ea
ADC Q4 mag. cartridge for above. Price £4.99 ea. P&P 50p.

20 oz. magnet. 1% ally voice coil. Ground allv_t'ﬁ(ing escutcheon. Res. Freq. 40Hz. Freq. Resp. to
6KHz. Sens. 92dB. PRICE £9.90 Available with black grille £10.90. P&P £1.50 ea

12" 100 WATY R.M.S. Hi-Fi/Disco

60 oz. magnet. 2" ally voice coil Ground ally fixing escutcheon. Die-cast chassis White cone. Res.
Freq.

25Hz. Freq. Resp. to 4KHz. Sens. 95dB. PRICE £26.00 + £3.00 P&P ea.

15”100 WATT R.M.S. Hi- Fi/Disco

50 0z_magnet. 2” ally voice coil. Ground ally fixing escutcheon. Die-cast chassis. White cone. Res.
Freq 20Hz. Freq. Resp. 1o 2.5KHz. Sens. 97dB. PRICE £34.00 + £3.00 P&P ea.

McKENZIE,
1285 WATT R.M.S. C1285GP Lead guitar/ keyboard/Disco.

2" ally voice coil. Ally centre dome. Res. Freq. 45Hz. Freq Resp. to 6.5KHz. Sens. 98dB. PRICE £24 .99
+ £3.00 P&P ea

12" 85 WATT R.M.S. C12B85TC P.A./Disco 2" ally voice coil. Twin cone.

Res Freq. 45Hz. Freq Resp to 14KHz. PRICE £24.99 + £3.00 P&P ea

156" 150 WATT R.M.S. C15 Bass Guitar/Disco.

3" ally voice colt Die-castchassis-Res. Freq. 40Hz. Freq. Resp. to 4KHz. PRICE £49 99 + £4.Q0P&P ea

PIEZO ELECTRIC TWEETERS - MOTOROLA
Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo tweeter produces a
improved transient response with a lower distortion level than ordinacy dynamic tweeters. As a
crossover is not required these units can be added to existing speaker systems of up to 100 watts
(more if 2 put in series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER.

TYPE ‘A" (KSN2036A) 3" round with protective wire
mesh, ideal for bookshelf and medium sized Hi-fi
speakers. Price £4.30 each + 40p P&P.

TYPE ‘B’ (KSN10O5A) 3Y," super horn. For general
purpose speakers, disco and P.A. systems etc. Price
£6.49 each + 40p P&P.

TYPE 'C’ (KSN6016A) 2" X 5” wide dispersion
horn. For quality Hi-fi systems and quality discos etc.
Price £6.49 each + 40p P&P.

TYPE ‘D’ (KSN1025A) 2” X 6” wide dispersion
horn. Upper frequency response retained extending
down to mid range {2KHz). Suitable for high quality
Hi-fi systams and quality discos Price £8.99 each
+ 40p P&P.

TYPE ‘E' (KSN1038A) 3% horn tweeter with
attractive sitver fimish trim. Suitable for Hi-fi monitor
systems etc Price £5.49 each + 40p P&P

WEM

5”70 WATT R.M.S. Multiple Array Disco etc.

1" voice coil. Res, Freq. 52Hz Freq Resp. to 5KHz. Sens. 89dB. PRICE £20.00 + £1.50 P&P ea
8” 150 WATT R.M.S. Multiple Array Disco etc.

1" voice coil. Res. Freq. 48Hz. Freq. Resp to 5KHz, Sens. 92dB PRICE £27.00 + £1.50 P&P ea
10" 300 WATT R.M.S. Disco/Sound re-enforcement etc.

1Y%," voice coil. Res. Freq 35Hz Freq. Resp. to 4KHz. Sens. 92dB. PRICE £30.00 + £2.00 P&P ea:
12" 300 WATT R.M.S. Disco/Sound re-enforcement etc.

114" voice coil Res. Freq 35Hz Freq Resp. to 4KHz. Sens. 94dB. PRICE £38 00 + £3 00 P&P ea

SOUNDLAS (Full Range Twin Cone}

5" 60 WATYT R.M.S. Hi-Fi/Multiple Array Disco etc.
1”7 voice coi! Res. Freq. 63Hz. Freq Resp. 1o 20KHz. Sens. 86dB. PRICE £8.99 + £1.00 P&P ea.
6" 60 WATT R.M S, Hi-Fi/Multiple Array Disco etc. i
1”'voice coll. Res Freq. 56Hz Freq. Resp. to 20KHz. Sens. 89dB. PRICE £999 + £1.50 P&P ea !;,Zvjztf?e':‘/:&ghi??:é”g:b?:efI:f"lis-s:c‘i ot
8” 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 85 X 85 mm._ Price £3.99 + 400 P&P. :
1%," voice coit Res Freq. 38Hz Freq Resp. to 20KHz. Sens 89dB. PRICE £11.99 + £1 60 P&P ea. TRE._Frice L2299 —d40p =

fibre printed circuit board and high quality

— STEREO DISCO MIXER
PANTEE d
components complete with instructions.

STEREO DISCO MIXER with 7 band graphic
equaliser and 10 segment L.E.D. Vu Meters, Many
FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive outstanding features.
microphone. Range 100/300 metres. 57 x 46 x 14mm {9 voit) 5 Iinputs with individual fader controls:—
Price: £8.62 + 75p P&P. 2 Mag. turntable, 2 Aux. pius Mic. with talk-over
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controtied switch. Headphone monitor. Master output control
professional performance. Range up to 3 miles 36 x 84 x 12mm with Hi-Low outputs. Compatible with our OMP
(12 volt) Price: £13.74 + 75p P&P. Power Amplifiers.
SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHz. Range up to 500 metres. Double coded modulation,

Size: 360 x 200 x 120 mm. Supply 240V/50Hz AC.
Receiver output operates relay with 2amp/240 volt contacts. Ideal for PRICE £119.99 + £3.00 P&P
many applications. Receiver 90 x 70 x 22mm (8/12 volt). Price: il

£17.82. Transmitter 80 x 50 x 15mm (9/12 volt). Price: £11.27 ;3 watl FM
P&P + 75p each. S.A.E. for complete list. Transmitter s »

POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL §

ORDERS WELCOME, SCHOOLS,COLLEGES, GOVERNMENT i
BODIES, ETC. PRICES INCLUSIVE OF V.A.T. SALES COUNTER UNIT 5' COMET WAY’ SOUTH E ND-ON-SE

VISA/ACCESS/C.0 D ACCEPTED. b Y ESSEX, SS2 6TR TEL: 0702-527572
6 ET! DECEMBER 1984

HOBBY KITS. Proven designs including glass
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BT Voice Mail

s your’ phone call a shot in the
dark? You know the situ-
ation — you call them but they're
not there so you leave a message.
They call back but you've nipped

out for a few minutes and so it
goes on.

For a mere £30,000 the basic
VM600 Voice Mail system could
revolutionise your communica
tions. The system works like an
electronic pigeon hole array in
which voice messages can be dic-
tated, editedto getthe senseright

and deposited in the machines
memory. At some later date the
intended recipient can call up the
memory and will receive whatever
messages have been left.

The hardware consists of a free-
standing equipment rack which
contains the heart of the system
and a number of pocket tone
generators. The system can be
connected directly between an
existing push-button telephone
system and the PABX without the
need for any extra equipment.
Users of the attached telephones
can then access the VM600 using
a personal password to place and
retrieve messages. From other
telephones orwhen callinginover
the public network, the smalltone
generator is used.

When access to the system has
been gained, spoken messages
guide the user through the
process of leaving or locating
messages. This removes the need
for typing or other skills, allowing
the whole procedure tobe carried
out using only a button,

The VM600 is built around a
dedicated microcomputer and
the basic version has a 32M byte
disc store which caters for up to
60 users and gives three hours
worth of message storage. The
system can be expanded to
handle up to600 users and give 30

hours of storage time. A separate
console which can be sited up to
100m away from the main unit is
used to set up the passwords and
the facilities available to each
user, and it can also be used to
obtain statistics on usage and
other operational information.

In addition to the facilities
outlined above, the VM600 can
send stored messages to up to
sixty users or can be instructed to
leave a message dormant until a
certain date and time. For
authorised users there are useful
facilities like giving one message
priority over others, checking that
a message has been received,
repeat calling for urgent mess-
ages and security coded mess-
ages for sensitive information.

The system is expected to be of
interest to companies with sales
or service staff who spend a lot of
time away from the office but fre-
quently need to send back infor-
mation or receive instructions. It
would also be useful for com-
panies who deal regularly with
people in other time zones as
there are frequently only short
periods during which business
hours coincide.

For more information on the
Voice Mail contact the local
British Telecom sales office or
ring 01-725 5577.

Personal
Radiation
Monitor

mpulse have recently intro-

duced asimple touse, pocket-
sized personal radiation monitor.
Monitor 4 combines new elec-
tronic techniques with simplicity
to provide an effective radiation
alert which gives maximum user
protection.

or probes and is sensitive to a
broad spectrum of ionizing radia-
tionincludingalpha, beta, gamma
and X-Rays. The level of radiation
is indicated by an easy-to-read
meter, a count light and a bleeper
that can be switched off for
silent monitoring.

The monitor reads in three
ranges from 0-50mt/h and uses
an industry standard halogen-
quenched GM tube with a mica
end window. Itis easily calibrated
and runs forup t02,000hrs on one
9Valkaline battery at background

radiation levels.

The unit detects alpha down to
2.5 MeV and typical detection
efficiency at3.6 MeVis more than
80%. Beta is detected at 50 keV
with 35% typical efficiency; typi-
cal efficiency of 150 keV is 75%.
Gamma and X-rays are detected
down to 10 keV typically through
the end window and 40 keV
minimum through the case.

For further information contact
Impulse Sales & Marketing, 29a
Egerton Street, Chester CH1
3ND.

Monitor4 has no external wires
o't look now, but that

D handsome bloke standing

between Cirkit Chief Executive
Christopher Sawyer (right) and
Richard Bulgin, Head of Con-
sumer Services, is your very own
editor, Dave Bradshaw. The occa-
sionwas the launch of Cirkit' s first
catalogue which contains all the
products listed by their pre-
decessors, Ambit, as well as a
number of new lines. It costs 85p
and includes three vouchers
worth one pound each when pre-
sented with orders worth £15 or
more, The catalogue is on sale at
branches of W.H. Smith
throughout the country or maybe
obtained direct from Cirkit, Park

Lane, Broxbourne, Hertfordshire
EN10 7NQ, tel 0992-444111.
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AM/FM Radio

pon reflection, we realise

that we should have
quoted the order numbers for the
inductors and filters in this pro-
ject as they're rather hard to find
in Cirkit's catalogue! The order
numbers are as follows:
YMRS 16726 (L4) 35-67260
(42p); CFU 050D (15) 16-05006
(84p); YMCS 2A740 (L6) 35-
07400 (42p); CLNS 30569 (L7)
35-05690 (66p); SFE10.7MA (F1,
2) 16-10755 (49p); CDA 10.7MA
(F3) 16-10770 (84p). Prices
quoted here are taken from
Ambit's most recent catalogue,’
but need VAT and p&p.



- MAIL ORDERS:
ap' Unit 1, Hill Farm Industrial Estate,

Boxted, Colchester, Essex CO4 5RD.

- Tel. Orders: Colchester (0206) 36412.
r ’ Telex: 987756. WELCOME
MIN

CONNECTORS ‘SOLDERING IRONS CABLES HARDWARE CAPACITORS

way 15 way 25 way 37 way 20 metre pack single core connect- || PP3 battery clips 8 | Poi i
- = yester, radial feads. 250v. C280
;'."f“ ’°Id'e’ fugs 55p 66p 90p  150p Antex CS 17W Soldering iron 430 ing cable ten different colours. 75p | Red or black crocodile clips . 6 type: 0.01,0.015, 0.022,0.033 -
ight angte 90p 135p 200p  350p 2.3 and 4.7mm bits tosuit .~ 85 Speaker cable . . . 1i0p/m | Black pointer control knob 15 l6p; 0.047, 0,068, 0.1 - 7p; 0.15,
ggckets solderlug 80p 100p 1350  260p Antex XS 25W toldering iron 630 Standard screened . . 16p/m Pr Ultrasonic transducers 390 §0.22-9p;0.33,0.47 - 13p; 068 - .
c'ﬂht angle 120p 180p 290p  420p 3.3 and 4.7mm bits 10 suit 85 Twin screened . . . 24p/m P&V Electronic buzzer . 65 § 20p; 1u - 23p.
Vo, 1000 90p 1000 _110p Solder pump desoldering tool 480 M 2.5A3 coremains . . 23p/m || »12V Electronic buzzer . 70 J Electrolytic, radial or axial leads:
?gare ;lolzéezlcr abolxge N 7g 10 way rainbow ribbon 26p/ft :2527206:@;0 uansiucer ;8 0.47/83V, 1/63V, 2.2/63V,4.7/63V,
metres 22 swg solder . 10 20 way rainbow ribbon  47p/ft mm 64 ohm speaker . 10/25V - 7p; 22/25V, 47/35V - 8p;
CONNECTORS : 0%‘\/022 3(-‘; 0.5kg 22swgsolder . . 750 [ 10wav gery ribbon . . 14P/iy || P64mm Bohmspeaker . 70 f100/25V - B0 220125V - 14p: e
DIN  Plug Skt Jack Plug Skt 400V 12A 95 20 way grey ribbon . . 28p/ft g(:rgm ::)alnEqusegnl(li?r - g‘g 470/2/5v - 22p; 1000/25V - 30p;
|4 or ack probe chp 2200 25\/‘50 '
g::: 192: 133 gg:: lgz '82 o Amm terminals 33 f§ Tag and power‘:upplvnlnctrolvtic::
Gpin 13p 11p Standardiep 20p VER REGULATORS 12 way ‘ehocolate’ rg:og';DT 121 [ z200i40v - 11007 4700720V 1600
P ’ 2200/63V - 140p; 4700/63V - 2
lm‘::o :g: ;gs 2:::0 1282 12?;’ TRANSFORMERS \\;::ggi):crd size 0319?" . 78L05 30 79L05 45 [ ditto. but DPOT . 195 ¥ Polyester, mmlgfurl Siernens chop
PL50 Piug 405, Focucer 14 e oyrun IS N RTREA K EI ] ™= 0r 0 ConnecTons 23h. 35 470 G, 90, 100, B
‘| 50239 coumre crassis st ssp. | 28VE0254; x5V, 15 2ok Wy o N 7805 0 7905 45 150n, 11p;220n, 13p. 330, 20p;
. 75x5 . - . 120 ] :
$07398 round chasss skt 40p. ZE2VEON 2R R SVRIANIE0n 372: i el ;go 7812 a0 7912 45 ?:;u‘::hed Rt. angle Wirewrap § 470n 26p;680n. 209; 1u 33p;
1EC 3 pin 250V/6A. 6VA PCB Mounting 278 % 17 255 [l 7815 45 7915 a5 o, g socket
Plug chassis mounting . . 38p | 2x6V@0.5A;2x9V@0.4A VQ poard ST qe0 Lm723 64 waypAss) s 230 Tarn@alum bead:
Sockat free hanging . . . 60p | 2x12V@0.3A:2x15V@0.25A 270p 8 ] Sdway A+C 220 270 01, o, 1
* ith 2m | 201 Veropins per 100: 96 way A+B+C 320 330 0 22 0 33, 47 1.0 @ 35v
Socket with 2mlead . - 1200 | siandard. Chassis Mounting Singlesided . . . . . 55 1.2 25V - 20p;
6VA: 2x6V@05A, 2xgV@0.4A || Doublesided . . . . 65 WooTlenl  [68 i 30p v 27p; 33/
SWITCHES 2x12V@0,3A;2x 15V@0.25A 240p | Spot face cutter . . . . 145 MGUSRIE «oov 16 o5 [ 18Y 450 47/6V - 27p:47/16V -
Pin insertion tool . . 188 BR100 5 70p; 68/6V - 40p; 100/10V - 90p.
Submin toggle: J2VA 2x6V@I1A; 2x9V@0.6A Wiringpen . . . 378 SO0V 50511 25 ¥ Cor. disc. 22p-0.01u 50V, 3p each.
SPST 55p. SPOT 60p. DPDT 65p, || 2X15V@0.4A2x20VE0.3A 3500 | spgre spoot 75p Combs . 6 Mullard miniature ceramic plate:

XK EEEXZERFXES

NEW 1985 CATALOGUE | 1.80F to 100pF 6p each.
QOur new tully ilustra- I Polystyrena, 5% tol: 10p-10300p, 6p:
ted 50 page detailed 1600-4700, 8p;6800 0.012u, 10p.

Miniature toggle:
SPDT 80p. SPDT centre off 90p.
DPDT 80p. DPDT centre off 100p. MICRO 27128-250 1226 6800 200 6522 330

Standard toggle: 6116P3 520 6802 280 6532 520 Rapid information on aver [ Trimmers. Muliard 808 series: 210
6264P15 2980 6809 600 6551 540 1cs . s, ‘ B

Vimouin DPOT e 14p. 2716 310 4116p4 70 6810 140  8085A 320 400mW zen rectro™ 3000 product tines at | pF, 229; 2-220F, 30p; 5.5850F, 35

Push to make 15p ) 2532 380 416415 480 6821 140 8156 380 1.3W zeners 13 ;ricssg; e

Push to bresk 22p. 2732 0ne time  41266-15 2850 GB40 360 8251 350 Y Yo BRIDGE 2A 200V 40

Ratary type adjustable stop programmable  zggA CPu 290 6850 165 8263 379 ust 70p including pos- 2A 400V 45

1P12W, 2P6W, 3PaW al 88p each. | 50, o0 Z80API0 320 8RS 240 8258 370 QA B rres with rers | MAAMAMLRSERG A 100v 80
il T ;

proey IBlSp??SPST 80p. 8SPST 100 )] 2764-250 595 Z30AS1s a0 osso 100 mciagg 70 @ 3mmred 8 Smmred 8 o e anme g f 1850V 2 Ymie o) 35“’ 2y

Min. DPDT slide 14p. Push-make 15, 2764 BBC 595 zgoa DMA 8BS0 6502 370 MC1489 70 3mm green 11 5mm green 11 or your copy todey ;

3mmyetiow 11  Smmyellow 11 [% ¥ % % X ¥ & ¥ % * %% 1A 400V 35 200V

Clips to suit -3p each. = = == —
Rectangular: TIL32 40 COMPUTER CONNECTORS CONNECTORS
red 12 TILt1t 60 8 way edge connector

green 17 TIL78 40 § wire wrap for ZX8t. . . .150 |
yellow 17 ORP12 85 | SPECTRUM 2 x 28 way edge PCB PCB  Socke: Edge

L Wire MPONENT K
SOCKETS D:’om!lde wrgp COMPQ)

B pin In 28p An ideal opportunity for the beginner or the experienced constructor
14 pin 8p A5p 10 obtain a wide range of components at greatly reduced prices. %W 5%

0 55 f each from 4.7 obi M 1LD74 95 1LQ74 185 | connector wire wrap. . . . 200 Plug Plug Conn,
:g s:: 11;:; P gf:;;g):e:::"ﬁ:;nam-s 10 of each value from ohms o 1 (.to(.al TiL3s 35 TiL100 75 | AMPHENOL PLUGS st° At oang.
20 pin 13p Ceramic Cap. kit. 5 of each value - 229 100.01u (135 capsi . . 370 [ 2NS777 45 Tricolorted35 § 24 way IEEEIDC. . . . .450 J10way 70 70 70 -

22 pin 15p Polyester Cap. kit. 5 of each value from 0.01 to tuF {(65caps) . 575
24 pin 170 Praset kn Contains 5 of each value from 100 ohms to 1M [total

28 pin 15p 65 prese’ . ol . 428
40 pin 260 Nut and Bolt kit {total 300 items): 180n

Seven segment displays 36 way Centronix IDC . . .490 16 way 75 80 80 LS

Com cathods.  Com anode. _ oy % 9% °5 1
DL704 0.3” 95 0L7070.3" 95 R‘BBN CABLE g ZSx:yy 105 110 115 155
FND5000 6100 FND5070.5100 Grey Ribbon t;sb'e- Price per foot o, 115 130 130 180

i 10way . 14 34way . 58
Professional ZIF sockets 25 6BA %" bolts 50 6BA washers 50 6BA nuts 10 bar DI LED display, red 180 40 way 140 140 145 210
24opm RO 38 i AG0p 256BA %" bolts 254BA %' bolts 50 6BA washers Smm superbright LED 250mcd ;g a:‘vf gg ;g a:: : gg 50way 165 165 170 240
40pin 595p 50 6BA nuts 25 6BA %" bolts. ved 30 e way 38 GOway . 100 |S0way 195 195 200 -
1C7611 98 VSR = LM3915 265 NESST 130 TDA1024 115 — 4.184MHz 150
TR (Cive2 100 Lm377 Lmiz600 110 NEsto 370 trost 40 [ HRicaieA . CRYSTALS [pRriigrs BOXES -
555CMOS 80 ICL7622 200  LM380 MC1310 150 NES71 370 Tioez 65 [ Carbon film Yo, 25+ QMICOKTZ U235 Gl00BMMZ 240 Algminium] o]
556CMOS 150 iCLB038 295  LM38! MC1496 70 NES532 160 TLOB4 105 [l “W5%4.70hm-10M 2p  1p uusle 200 6-"’“';”1 :gg o 3x2x1" e
36 ICLBZ211A 220 MC3302 75 NE5534 105 TL071 38 W uws%4.7obm-am7 3p 20 | jomite 225 S 1gg  [JPrastic with lid e togle
16 ICM7224 MC3340 130 Rc4136 65 TL072 60 [ Meral fim Sasiem 200 SoMe 139 8 screws 4x2%x2 Ag
35 1CM7555 MFI0CN 330 RC4558 40 TLo7a 120 M %W i%10ohm-1M 4p 3p | 3276m 150  1oomHz 170 |71x46x22mm 50 6xdx2' 170
720 ICM7556 1850 MLY22 390 SL486 195 TL081 30 [ 25+ price applies to 25+ per 3579M 95 120MHz 170 [95x71x35mm 88 7x5x2% 8
390 150 LM393 ML924 290 SL490 220 TLo82 50 [ velue not mixed. 40MHz 140 16.0MH: 200 §140x90x55mm 140 8x6x3" 20
430 40 Lmno ngzs 200 SN76018 160 TLOBA 125
85 75 LM711 1926 210 SN76477 380 TL170 0 7412 25 7a 7 4 4 7 80 74 85
65 90 LM725 ML927 210 SPB629 250 UA2240 140 TTL 413 36 ;4:[2) 33 72:753 53 ;4:&71 28 33'120 go 7413‘1) 230
200 325 LM733 ML928 210 sPO256AL2425 ULN2003 80 7414 60 7444 105 7483  B5 74121 50 74161 90 74182 85
CA3090AQ 375 30 LMm741 ML929 210  Speechdata S0 ULN2004 30 7400 25 7416 43 7446 130 7485 110 74122 50 74162 90 74190 120
CA3130E 85 45 LM747 NE529 225 7TgA800 70 XR2206 7401 25 7417 43 7447 98 7486 38 74123 92 74163 90 74191 120
CA3140E 38 135 LM748 NES531 135 TBABIQ 90 ZN414 80 7402 25 7420 25 7448 98 7489 170 74126 50 74164 115 74192 120
CA3160 95 45  (M1458 NE544 170 TBAB20M 65 2ZN423 135 § ;403 25 7421 30 7450 25 7490 55 74126 50 74165 90 74193 110
CA3136 100 85  LM2917N8 195 NE555 20 TBA9S0 220 2ZN42aP 130 M 5401 25 7422 30 7451 28 7491 80 74132 60 74167 200 74134 80
CA3189 260 125  ©LM3900 45 NESS6 45 TCA940 165 2N425E 350 W 5505 25 7427 30 7453 25 7492 55 74141 80 74170 170 74196 63
CA3240E 100 40 Lm3909 B85 NES565 115 TpA1008 320 2ZNA426E 300 M 7406 45 7428 30 7454 25 7493 55 74145 g5 74173 100 74196 120
ICL7106 680 LM348 60  (m3914 265 NES66 140 TDA1022 490 %m%gg ggg 7407 48 7430 25 7460 25 7494 90 74147 130 74174 100 74197 85
ST BFRa0 23 21613 30 2M3006 10 | Zneco” og [ 7408 28 7432 35 7472 35 7495 70 74148 105 74175 80 74198 195
TRANSISTORS BCB49 BFRS0 23 2N2218A 46 2N4037 45 7409 25 7433 35 7473 40 7496 80 74150 130 74176 BO 74199 195
ZN1034E 200
7410 25 7437 43 7474 36 7497 170 74183 0 74177 80
BC657 BFR81 23 2N2219A 28 2N4058 10 an % 7476 55 78100 125 74178 9%
AC125 BC158 11 BCS58 BEX29 30 2N2221A 25 2N4060 10  TIP35C 125 7438 45 74164 135
AC126 30 10 BCY70 BFX84 30 2N2222A 20 2N4061 10  TIP36A 115
AC127 30 10 BCY7 BFX85 30 2N2368 26 2N4062 10  TIP3BC 130 4016 26 4034 145 4054 70 4081 18 4502 50 4529 80
AC128 30 40 BCYT2 BFX86 30 2N2369 1B 40360 40  TiPa1A 45 CcMQs 4017 43 4036 270 4055 70 4082 20 4503 45 4532 65
AC176 25 10 BD11§ BFX87 30 2N2484 27 40361 50 TIP42A 45 4018 55 4039 270 4059 400 4085 60 4507 45 4534 390
AC187 25 10 8D BFX88 _30 2n2646 B0 40362 50  TIP120 60 4000 18 4019 35 4040 46 4060 70 4088 60 4508 115 4538 70
AC188 25 8 JFYS0 727 2N2904 28 40408 50  Tip121 60 [f 4001 18 4020 48 4041 55 4063 80 4089 120 4510 48 4543 65
AD142 120 10 BFYS1 27 2N2904A 28 2N5457 30  T;p122 60 | 4002 18 4021 55 4042 45 4066 24 4003 26 4511 50 4549 390
AD61 42 8 BFY52 27 2N2905 28 2N5458 30  Tipi4t 110 4006 656 4022 60 4043 45 4067 230 4094 70 4512 50 4553 215
AD162 42 16 BFY53 30 2N290SA 28 2NB459 30  Tip142 120 [ 4007 18 4023 18 4044 60 4068 18 4095 70 4514 115 4555 SO
AF124 60 16 BFY55 30 2N20606 28 2n5485 36  Tip147 120 f 4008 50 4024 35 4046 60 4069 18 4007 260 4515 115 4558 50
AF126 50 18 BFYS6 30 2N2906A 28 2N5777 45  Tip29ss 70 4009 40 4025 18 4047 52 4070 22 4098 70 4516 48 4559 390
AF139 40 BC182 10 BRY39 50 2N2807 24 2N697 20 TIP30S5 60 4010 40 4026 120 4048 50 4071 18 40106 38 4518 48 4560 110

AF186 70 BC182L 10
AF239 55 BC183 10
BC107 10 BC183L 10
BC1078 12 BC184 10
BC108 10 BC184L 10
8C1088 12 BC212 10
BC108C 12 BC212L 10
BC109 10 BC213 10
BC109C 12 BC213L 10

BSX20 22 2N2907A 24 2NB98 40  TiS43 40 N 4011 18 4027 28 4048 26 4072 18 40109 100 4520 48 45834 38
BSX29 35 2N2926 10 2N706A 20  TIS43 40 4012 18 4028 40 4050 26 4073 18 40163 75 4521 110 4685 65
BSY95A 30 2N3053 28 2N708 25 Tisa4 45 [l 4013 26 4029 45 4051 48 4075 24 40173 100 4526 70 4724 140
BU205 160 2N3054 55 2N918 35 TiS46 45 4014 50 4030 18 4052 48 4076 60 40175 75 4527 60

BU206 200 2N3055 50 TIP29 35  Ti590 30 4015 42 4031 125 4083 60 4077 24 40183 90 4528 45

BU208 170 2N3442 120 TiIP29A 35  T159% 30
MJ2955 9% 2N3702 9 TIP29B 3% VNIOKM 65 LS20 22 LS75 38 1LS123 70 LS161 60 LS221 78 LS365 42
MJE340 50 2N3703 10 TIP29C 35 VN4BAF 94 LS TTL

MJES20 S0 2N3704 9 TIP30 35  VNEGAF 110

BC114 MIES21 2N3705 22 22 1583 68 LS132 53 (S164 70 1LS242 80 LS36B 42

BC115 5 MIE3055 2N3706 22 1S85 B2 LS136 35 15165 95 L5243 80 15373 @gp
BC117 MPF102 MNIT07 22 158 35 LS138 48 15166 88 LS244 80 1$374 g0
BC119 i MPE104 2N3708 22 LS90 40 L5139 48 LS170 120 L5245 88 LS375 &6
8C137 p MPSAQS 2N3709 22 1892 60 LS145 92 (5173 80 L5247 77 18377 100
BC139 8200 35 MPSAO6 IN3772 22 1593 45 LS147 130 1S174 60 LS251 86 15378 g8
BC140 BF244B 356 MPSA12 2N3773 22 LS9 58 LS148 115 LS175 60 LS257 55 (5330 @2
8C141 BF245 35 MPSAS5 2N3819 60 LS9 120 LS15) 65 15190 75 LS268 55 1s393 g2
BC142 BF2568 45 MPSASE 2N3820 78 1$107 42 (8153 B8O (5191 65 L5259 90 15399 115
B8C143 BF257 MPSUOS 2N3823 78 LS109 42 1S154 220 (§192 75 LS266 28 8541 115
8C147 BF258 MPSLI06 N3G 22 15112 42 LS155 86 15193 75 15273 80 s8I0 170
"BC148 BF 259 MPSUSS INI903 22 LS113 32 |S157 48 LS195 60 LS279 55

BF337 MPSUB6 IN3004 LS158
Bf-R40 2N118L N390 L5160

ORDERING INFO. All components brand new and to full spec. All prices exclude VAT.
e a ' uaran ee Please add to tota! order. Please add 50p carriage to al! orders under £20 in value ‘Minimum
order £5". Send cheque/P.O. or Access/Visa number.with order. Our new 50 page catalogue
is given free with all orders over £20. Available at 70p each. Telephone

* Same day despatCh * Compeflthe p”ces orders welcome with Access or Visa.- Official orders accepte'd from colleges, schools etc.
* Top qual’ty Components * In-depth stocks Eport orders no VAT but please add for carriage. We are open Monday to Friday.
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NEWS:NEWS:NEWS:NEWS:NE

Rotary Coded
Dilswitches
range of 10 position and

A 16 position ERG dualin-
line switches for PCB mounting is
now available from Semiconduc-
tor Supplies International. The
switches are expected to find
employment in a wide range of
control applications, and their
memorability has been further
enhanced by the adoption of a
punning title almost worthy of ETI
— they are to be called dialin-
line switches!

Three types are available, two
with knob operation and one with
a screwdriver slot. One type is
suitable for vertical or horizontal
mounting on the edge of a PCB
and all are fully sealed and suit-

able for flow soldering and
solvent cleaning.

Contact ratings are 125 mA, 30
VDC with an initial contact resis-
tance of typically50 mQ maximum
at10mVD(/10mA. Theinsulation
resistance is 100 MQ minimum at
240 VDC for one minute, and the
life within rated load is 20,000
rotary detent steps.

The dimensions are 10X 10
X 6mm for screwdriver operation
and 10X 10X 11mm for the
switch with the large knob. Max-
imum contact resistance found
when testing to five million dry cir-
cuit switching operations mon-
itoredat10mvVDC/10mA was less
than 20mQ. Semiconductor
Supplies  International  Ltd,
Dawson House, 128-130 Car-
shalton Road, Sutton, Surrey SM1
4RS, tel 01-643 1126.

WS:NEWS:NEWS

Sound Moves

he re-organisation of A.F.

Bulgin and Company PLC,
one of the results of which is the
recent re-appearance of Ambit
under the new name of Cirkit,
continues apace. Soundex Ltd,
manufacturers of peak pro-

gramme meters, drive amplifiers
and audio measuring sets, have
been purchased from Bulgin by
professional broadcast equip-
ment suppliers Allotrope Ltd.
Allotrope plan to extend the
Soundex range with the addition
of complementary products in
the near future and have appoin-
ted Cirkit as distributors. The re-
organisation allows Bulgin to

concentrate on its traditional
manufacturing interests and the
newly-formed Power Conversion
Division while Cirkit Holdings
PLC undertakes distribution.

Allotrope Ltd, 114 Wardour
Street, London W1V 3LP, tel 01-
434 3344. A.F. Bulgin and Com-
pany PLC, Bypass Road, Barking
Essex 1G11 OA2, tel 01-594
5588.

BBC
Loudspeaker
Agreement

he BBC has signed a licence

agreement with the two
British companies, Spendor
Audio Systems Ltd and Swisstone
Electronics Ltd, which allows
them to manufacture the medium
size, high quality, LS5/9 Studio
Monitoring Loudspeaker. The
agreement will enable these two

companies to market the loud-
speaker worldwide.

The LS5/9 cabinet is only a
quarter of the volume of the BBC's
principal, much larger, high
quality monitorthe LS5/8, but the
sound reproduction is a close
approximation, The dimensions
are 280mm wide, 460mm high,
and 275mm deep, and the weight
is only 14kg. As a result it is ideal
for use where portability is
required or where space is
limited.

The loudspeaker uses two drive
units with a passive crossover,

and an equaliser whichprovides a
flat, free-field axial response over
the range 50Hz to 16kHz The
tweeteris a proprietary soft dome
type, and the low frequency unitis
a BBC design which uses a poly-
propylene diaphragm. The levels
of coloration and harmonic
distortion are very low. A 50W
amplifier is required to obtain the
maximum sound level output of
105dB relative to 20uPa at Tm.

Engineering Information De
partment, BBC Broadcasting
House, London W1A 1AA, tel01-
927 5432.

@® Marco Trading have issued a
124-page catalogue which lists
their range of electrical fittings,
connectors, test equipment,
semiconductors and general
components and even valves. The
catalogue comes with an order
form, reply-paid envelope and
special offers list and is available
from Marco Trading The Malt-
ings, High Street, Wem, Shrop-
shire SY4 5EN, tel 0939-32763.

® Rockwell international have
brought out the second edition of
their 1984 data book. Its 1362
pages cover their entire line of
solid-state devices and board
level micro-computer products
and there are sections on8and 16
bit microprocessors, memory
products, intelligent display con-
trollers and integral and stand
alone modems. Contact Rockwell
International Ltd, Semiconductor
Products Division, Heathrow
House, Bath Road, Hounslow
TW5 9QQ, tel 01-759 2366.

Manufaczured by:

ZENITH Eleclromcs,
HAILSHAM‘
£ Sussey. UK

ETI DECEMBER 1984

Hybrid
Protector
Modules

enith have introduced'a

Z range of overvoltage pro-
tection modules (OVPs) which
are designed to protect sensitive
electrical and electronic circuits
from supply voltage transients,
The modules come in nine stan-
dard voltage trip ratings and
simply connect across the output
terminals of any current-limited
DC supply.

The modules employ circuitry
that contains hybrid thick-film
integration and are potted in
epoxy compound for thermal
stability. There are four basic
models available rated at 3, 5, 15
and 25 amps, eachof which canbe
supplied with any of the nine stan-
dard trip voltage ratings between
5 and 30V DC. Special versions
operating at other voltages are
also available to order. The mod-
ules measure 30 X 20 X 15mm
and connection is via twin Molex
connector pins or 6mm spade
terminals.

Zenith Electronics, 21 Station
Road Industrial Estate, Hailsham,
East Sussex BN27 2EW, tel’
04353-2647.

9



QUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a
FRACTION OF OUR STOCK, which is constantly being updated. Prices quoted ELECTRO
are for “one-offs"-quantity discounts by negotiation. Official orders from Schools, L

Colleges, Goods Dept etc welcomed. WE SPECIALISE IN CREDIT CARD PHONE
ORDERS. A quick call will check stock position and current prices. Add 60p p&p
+15% VAT to all orders. All in-stock items despatched same day uniess notified.

pinkliy it LONDON NW2 3ET
TO CHANGE o n AE 01-452 0161/01-450 0995 Tix:914977
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15/16V  30p] 7446 75p( 7405122 59p | 4009 550 s.ask { 2N5246 gSn BC303 K 5p{ KO1(100} 1 above (donot

CARBONFILM | 15/25v  32p| 7447 65p|7415123 4010 290 |RO2513LC_ | 2N5247 63p|BC327 o) 0801 UPC2002 use Sodium

5% HIGH STAB 22/63V  26p} 7448 75p 1.19p] 4011 28p 7.50p | 2N5248  65p | BC394 K02{200) LM723CN 325p | Hydroxide)
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LOWOHMIC |urd v 7883 69 23Plaozs  s3p|sansoal 2N5451  66p | BCBET MI1000 2 76p Swondehy bl tocallers

GLAZEM2W |47 63 Op msiSl XPlaoda  8op 1595p] 2N8457  39p | o oo MJ1001 3.26p devicesin ) \17a8eN Al 240V SREAKER
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£24 11p1Y 300 10 {7486 3% 23501 4031 18X 900 | SNeags aap | BCE39 3% & sizes M1986 7 aan]  SPILBOLRIN | Twin 21, Amp
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e ir |32 B Mol o |Tatsies oo 72p | 81LS96 2.27p 39%p| BCV75 Lorgegtiused | LM200788 | 12015 250 | 13hmnbln,

A 33 130 17495 a 4041 720 | 811897 227p| 2ns884 MIE350 1 49p b .
©6K8 33p)133 83 14p 17000 Sh)7aL018s Plaoaz  72p{siSes 227 50| 50134 MJIE2955 5D, 10p | LM28 17N poso e e Jign
Swliwig [a7 35100 |25 43 5 9%1404a  73p| 8522  369p|2ns8EE 199 o ten 20 tereg 3
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47 1ea 1174104 5% | 7415169 4046 89p 6532  645p(2NOOZ) 600 gp137 39 Small diffused 20| 5ova  7.95p | 4Core
19 %9 P J7ar0s 5% 1.20 a2y 1199 [aNs030 BD136  39p | WE30SS /3D Bp | L3900 79p] 12012v 4Screens 49p
T 0 50 130 |72107  45p]7ais170 ‘9%p eatol Ria 870 | BD139 1390) G3p  13p| LM3311 14501 100vA 11.99p | 4CoreSingle
74109 4507418173 90| 4047  75p|6845 & a%p] 2N6031 BN 45| mueaosst 1m3914 325p( JODYA, 11.9% | 4CoreSingle,
SN 10 63 160 |74110  63p 4048 54p | 6847  649p 10.90p 2 69 13p | 1m3g15 3.26p 0
10 100 186 7418174 65p - BD237 98p ! " 9491254 | 8Core  73p
74116 1.26p| 7408175 oop] 4049 45p 8154  pis ask| 2n605E BBo3s  o8n| MPSAOS 299 Micro0.1" | LM4250 2.89 e s =
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Mitsubishi
MSX Micros

itsubishi Electric (UK

Limited, the UK manu-
facturing and marketing Division
of the Mitsubishi Electric Cor-
poration, has announced its ver-
sion of the MSX range of home
computers. Developed in con-
junction with Microsoft in
America, the MSX range was con-
ceived to provide a common stan-

dard in home computing and
Mitsubishiis the only company so
far to offer a choice of MSX
computers.

Thetwo systems— ML-F80 and
ML-F 48 — are based on a Z80-
equivalent chip. The ML-F 80 has
64KB RAM, the ML-F 48 32KB,
and both systems have 32KB
ROM, with the ML-F 48 being
expandable to its larger stable-
mate, The keyboards are ASCII
layout and include full alpha-
numeric and special characters.
There are also five special func-
tion keys, which, using the shift
key, give the home programmer

a R
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ten possible
functions.

The screen display is 40 charac-
ters X 24 lines in text mode and
192 X 256 dots in graphics mode.
Bothsystemsaiso providearange
of sound effects. A number of
socket outlets are incorporated
on the computers, including a
Centronics printer interface.
Others are forjoystick, ROM car-
tridges, audio, video and cassette
units and of course TV.

A range of games software is
already available fgr MSX com-
puters, and the fact that Mit-
subishi offers two systems

programmable

provides the user with a greater
choice of programs. Software
packages include home budget,
word processing and database
programs, language courses and
games. The computers also run
Microsoft extended Basic.

Mitsubishi's two MSX systems
will be available from its existing
video and hifi outlets from
November, at £299 for the ML-F
80 and £249 for the ML-F48. Mit-
subishi Electric (UK) Limited,
Hertford Place, Denham Way,
Maple Cross, Rickmansworth,
Herts WD3 2Bj, tel 0923-
770000,

Multipurpose
Function
Generator

ew from Global Specialties
Corporation is the Model
2005 multipurpose function
generator which provides sine,
triangle, square, ramp and TTL
pulse waveforms with variable
amplitude, symmetry and offset
overa50miHzto5MHz frequency
range. The output can be con
tinuous, gated or triggered either
by an external signal or by a front
panel manual switch,
When the instrumentis used as
a sweep generator, an internal
ramp with avariable duration pro-
vides a recurring linear sweep
over a1000:1 (linear) or 10,000:1

(logarithmic) frequency range,
The maximum output amplitude
is 20 Vinto an open circuit or 10V
into 500 and the signal can be
attenuated at 20dB, 40dB or
60dB,

Other features include an
adjustable DC offset voltage of
+10V into open circuit or £5V
into 500, and the ability to be fre-
quency modulated with an exter-
nal signal using V_ IN as the
frequency modulation input.
With a dial accuracy of 5% of full
scale and jitter of less than 0.1%,
the instrument has a 1ms to 55
sweep rate and a sweep output of
0 to5V ramp.

The Model 2005 costs £632.50
inclusive of VAT and postage and

is available from Global
Specialties Corporation, Shire
Hill Industrial Estate, Saffron

Walden, Essex CB11 3AQ, tel
0799-21682
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Portablé
Butane

| Soldering

iron
G reenwood Electronics is
launching a new butane
powered portable soldering iron,
the Oryx Portasol. Little bigger
than a felt tip pen, the Portasol
works on entirely different prin-
ciples from conventional gas-
powered irons. There is no flame
during operation, the chemical
energy of the butane gas being
converted directly to heat by

- means of a patented catalytic con-

verter in the solder tip. Conver-
sion rate is adjustable to provide
control over tip temperature and,
at its maximum setting, the iron
delivers power equivalent to a 60

watt electric soldering iron, the
tip temperature being adjustable
between 250 and 450°C,

The Oryx Portasol iron will run
for up to 60 minutes onitsinternal
gas supply and refuelling, which
takes seconds, is identical to filk
ing a gas cigarette lighter. The
same principles that make gas
cigarette lighters safe are applied
to the Portasol.

The Portasol can be carried in
the pocket. It is supplied with a
protective cap and is immediately
ready foruse, the cap includingan
igniter to start the catalytic
conversion,

The dimensions of the Portasol
are 175mm long X 19mm dia-
meter, and replacement tips —
whichinclude the converter— are
readily available. Greenwood
Electronics, PortmanRoad, Read-
ing, Berkshire RG3 1NE, tel0734-
595844,
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for low-cost training in

real-life robotics

The advanced design of the Neptune 2 makes it the lowest cost real-life
industrial robot.

Itis electro-hydrauiically powered, using a revolutionary water based
system [no messy hydraulic oill)

It performs 7 servo-controlled axis movements {6 on Neptune 1J— more
than any other robot under £10,000.

Its program length is limited only by the memory of your computer.
Think what that can do for your BASIC programming skills!

And it’s British designed, British made.

Other features include:
Leakproof, frictionless rolling diaphragm seais.
Buffered and latched versatile interface for BBC VIC 20 and Spectrum computers.
12 bit control system (8 on Nuptune 1).
Special circuitry for initial compensation.
Rack and pinion cylinder couplings for wide angular movements.
Automatic triple speed control on Neptune 2 for accurate "homing in’”.
Easy access for servicing and viewing of working parts.
Powerful —lifts 2.5 kg. with ease.
Hand held simulator for processing (requires ADC option).

Neptune robots are sold in kit form as follows:

Neptune 1 robot kit (inc, power supply) £1250.00 ADC option (components fit to main control board) £95.00
Neptune 1 control electronics {ready built) £295.00 Hydrauiic power pack (ready assembled) £435.00
Neptune 1 simulator £45.00 Gripper sensor £37.50

o Optional extra three fingered gripper £75.00
Neptune 2 robot kit (inc. power supply) £1725.00 BBC connector lead £12.50
Neptune 2 control electronics (ready built) £475.00 Commodore VIC 20 connector lead and plug-in board £14.50
Neptune 2 simulator £52.00 Sinclair ZX Spectrum connector iead £15.00

All prices exclusive of VAT and valid until the end of March 1985

Mentor is ail-British in design and manufacture
and comes in kit form at an astonishingly low

price:
des k_to p ro bot Mentor robot kit {inc. power supply]  £345.00
Mentor Control electronics
This compact, electrically powered training (ready built) £135.00
robot has 6 axes of movement, simultaneously Mentor Simulator (requires
servo-controlied. It gives smooth operation, ADC option) £42.00
and its rugged construction makes it ideal for ROC otion (Compenthts fito.control )
use in educational establishments. Other ' oI 0%( o(rjnp € DIEENLE
features include long-life bronze and nylon electronics board) £19.50
bearings, integral contro electronics and BBC connector lead £12.50
power supply, special circuitry for inertial Commodore VIC 20 connector lead
compensation, optional on-board ADC, and and plug-in board £14.50
hand-held simulator as the teaching pendant. <inclar ZX Spectrum connector lead £15.00
Like Neptune, Mentor's program length is
limited only by your computer’s memory. All prices exclusive of VAT and valid until
Programming is in BASIC. the end of March 1985

PORTWAY TRADING ESTATE, ANDOVER, HANTS SP10 3ET
TEL: (0264) 50093 Telex: 477019
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2kV lIsolation
DIL Relays

.P. Clare have introduced
two new duatin-line relays
to complement their established
DIl product families. Both ver-
sions have 2000 VAC isolation
between coil and contact to cater
for the growing number of
applications where a high isola-
tion is required.
The first type, designated
DSS7, incorporates a standard
10VA rated dry reed switch as

used in the established PRMA/
PRME series. Standard coil resis-
tances are 500-2150 ohms.

The second, designated MSS7,
incorporates a unique MMR mer-
cury reed capsule which is com-
pletely non-position sensitive,
thus allowing full PCB mounting
flexibility for OEM equipment.
MSS7 is rated at 30 VA switching
with a maximum contact resis-
tance of 100 milliohms
throughout its life of 200 million
expected operations.

Both relays have single, nor-
mally open contacts and are avail-
able with nominal operating
voltages of 5, 12 and 24V DC. An

optional modification, the add+#
tion of a transient suppression
diode to the coil, is available on
both types.

For further information contact
Ron Bannister, C.P. Clare Divi
sion, General Instrument (UK
Ltd, tel 08956-39901.

Auto IC
M

otorola have added a

high-energy ignition
circuit to their range of automo-
tive linear ICs. Originally

designed to suit Delco five-
terminalignition applications, the
MQ3334 is said tomeet the circuit
timing and current control
requirements of modern advan-
ced ignition systems and offers
optimised spark energy at
minimum power dissipation,
The circuit is designed to
process a control signal from a
reluctor (magnetic} type pick-up
and generates a precisely
controlled ignition coil drive
voltage via an external Darlington
transistor. Features include ad-
justable dwell angle for optimum
stored energy with minimum
waste, adjustable peak output

coil current and a rugged design

which has input and output tran-
sient protectionto reduce therisk
of damage to the IC and Dar-
lington. Very few external support
components are required and
none of the resistors are critical.

The M(C3334 is availableinan 8-
pin plastic DIP package for PCB
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mounting, a chip version and a
‘flip’ or‘bumped chip’ version for
inverted reflow assembly.
Motorola claim that the pin-out
adopted suits both thick-film and
printed circuit module designs
and allows layouts to be pro-
duced without crossovers,

Also new from Motorola is a
series of DC-DC converter ICs
which are said to offer twice the
output current capability of exist-
ing 8-pin DIP DC-DC converters.
The MC34063 series areintended
for step-up or step-down voltage
conversion over the range 2.5 to
40 volts and offer an output
current of 1.5 amps. Quiescent
current is a mere 2.4mA. Al
functional circuitry is contained
within  the ICs including
temperature-compensated refer-
ence, oscillator, cycle-by-cycle
current limiting and feedback
sense for voltage regulation,

For information on these
devices contact Motorola, quot-
ing release number 30/84 for the
ignition 1C and 32/84 for the DC-
DC converters. Motorola Ltd,
European Literature Distribution
Centre, 88 Tanners Drive
Blakelands, Milton Keynes MK14
5BP, tel 01-902 8836.

Carrying Bags
for Apples,
Apricots and
Acorns

F or people who really can't
put their micros down,
Inmac now stock a series of
specially designed carrying bags
for the Apple i, Apple Il Plus,
Apple lle, Apricot and BBC
Micro Computers.

" Made from strong, tear-proof
Cordura nylon and thick, high
density foam padding, these bags
are tailored to provide a safe
means of transportation. The
wide-grip handles and the adjust-
able shoulder strap are made of
seat-belt strength webbing for
safety, and the zips are heavy duty
industrial grade that will not rust

and open completely for easy
loading.

A matching bag is available for
the Apple 11 disk drive which can
carry two drives and has a foam
lined ‘“wallet” that protects
cables and provides padding bet-
ween the drives. There is also a
matching bag for an Apricot Mon-
itor. All bags are lined with anti
static material and prices range
from £17.00 to £27.50 each.

Delivery is ex-stock and can be
same day for the London, Greater
Manchester and Merseyside
areasornext day fortherest of the
country. The bags are available on
a thirty day, risk-free trial period
and are guaranteed for a year.

Further details can be found in
Inmac’s full-colour catalogue of
over 1000 accessories for mini
and micro-computers which is
available free from inmac UK
timited, Davy Road, Astmoor,
Runcorn, Cheshire WA7 1PZ, tel

09285-67551.




ACORN COMPUTER SYSTEMS:

BBC Model B Special offer... .. £320 (a

BBC Mode! B+ Econet........ £360 ag

BBC ModelB+DFS.,......... £409 3

BBC Model B + DFS + Econet..., 4

[

UPQRADE KITS

Ato B Upgrade Kit. .. ... 818 (0)
FSKit............. .. £98 (¢

EconetKlt.......... .. B48 (g

Speech Upgrade Kit £47 (c

ACORN ADDON PRODUCTS:
280 2nd Processor ... ........
8502 2nd Processor €
Teietext Adaptor. ...
IEEE Interface. .., ..
Prestel Adaptor..............,.. £99
RH Light Pen,...............

Termi Emulator.......... -l
Communicator. . By
Commstar....................... £29

01"208 1177 TI‘I(II-IN()MA'I‘ICL'l‘l) 01"208 1177

BBC Micro Computer System

BBC FIRMWARE:

1.2 Ogeratln&Systam ROM...£7.50 g))
BASICHUROM............... £22.80
VIEW Word Processor Rom.£48.00 (c)
WordWise Word Proceasor Rom......,.

4.00 &d}
BCPL ROM/Disc............. £86.00 (c
Utllity ROMS:
Disc Doctor/Gremlin Debug Rom. .. £28

ea(d)

EXMON/TOOL KITROM, . ... £20 ea(d)
Printmaster (FX80)/Graphlice ROM. . ...,
............................. £28 ea d;
VIEWSHEETROM............... £82(c
ULTRACALC spreadsheet ROM. ., 8¢

uﬁ
COMMUNICATIONS ROMs

TORCH UNICOM products including the I3M Computible GRADUATE in stock
For detalled specification on any of the BBC Firmware/Peripherals iisted here

or
Information on our complete range please write to us.

DISC DRIVES

These are fully cased and wired drives with slim line mechanisms
of high quality, Shuggart A400 standard Interface. Drives supplied
with cables manuals and formatting disc for the BBC computer
suitable. TEAC 80 track drives are supplied with 40/80 track
switching as standard, All drives can operate in single or dual den-
sity format.

1x100K: TS55A TEAC 40 Track £100 a; CS55A TEC with psu £1 385:;
1Sx200K: TS8SE TEAC 80/40£2155(a CS55E TEC with psu £188
w
1sx400K: TS55F TEAC 80/402178(8)  CS400 Mit with psu £185(a)
w

2x100K TD55A 40T TAEC with Psu E275gl
2x200K TD55E 80/40 Sw TEAC with psu 83
2x400K TD55F 80/40 Sw TEAC with pau £400,
2x400K TD55M B80T Mitsubishi with psu £378

PRINTERS

EPSON
RX80FT £225 (a) FX80 £315 (a) FX100 £450 (a}
KAGA TAXAN
KP810 £249 (a) KP910 £369 (a)
JUKI1 6100 £345 (a) BROTHER HR15 £349 (a)

ACCESSORIES
EPSON

Serial Interface: 8143 £28
Paper Roll Holder£17 (¢) FX80

((_i) 8148 with2K£58 (¢)

ractor Attachment £37 (b)

Ribbons: FX/RX/MX 80 £5 (d) FX/RX/MX 100 £10 (¢)

RX/FX80 Dust

AGA

over£4.50 (d)

AN

K
RS232 with 2K Buffer £85 (b) KP810/910 Ribbon £6.75 (a)

JUKI6100
RS232 with 2K Buffer £60 (b) Ribbon £2.50 (d)
Tractor Attachment £99 (a) Sheet Feeder £199 (a)

BBC Parallel Lead £7 (d) Serial Lead £7 (d)

2000 Sheets Fanfold Paper with extra fine perforation
9.5" x11" 213 (b) 14.5" x 11" £18 (b)

Seif Adhesive

abels2 %" x17/16"

Single Row £5.25/1000 (d) Triple Row £5/1000 (d)

3M 5% FLOPPY DISCS

High quality discs that offer a reliable error free performance for
life. Each disc Is individually tested and guaranteed for life. Ten
discs are supplied in a sturdy cardboard box
Price per pack of ten:
40T SS DD £15 c;

C

40T DS DD £21 c;
80T SS DD £24 ¢

80T DS DD £28

DRIVE ACCESSORIES

FLOPPICLENE Disc Head Cieaning Kit with 20 disposable cleaning discs ensures con
tinued optimum performanzeofthedrives .......................covuvn.n. £14.50(¢)

MODEMS — All modems listed below are BT

approved

MIRACLE WS82000:

The ultimate world standard modem
coverall all common BELL and CCITT
standards up to 1200 Baud. Allows com-
munication with virtually any computer

TELEMOD 2:

Complies with CCITT V23 1200/75
Duplex and 1200/1200 Half Duplex stan-
dards that allow communications with
VIEWDATA services llke PRESTEL, MIC-

Single Disc Cable................. £6 Dual DiscCable............... £8.50|

10 Disc LibraryCase .. ........ E1.9532¥\ 30 Disc Storage Box.............. 2032}
30/40 Disc Lockable Box. ... .... €14(¢) « 70/80 Disc Lockable Box........219(b

MONITORS

MICROVITEC 14” RGB: », |
1431 StdRes ...... it e, .. £195(48
1451 MedRes .........cocvvivnnnne. .+....£260(a
1441 HiRes...........ccovnvun cereesa. . £420(a
1431 AP Std Res PAL/AUDIO........,....£215(a
1451 AP Std Res PAL/AUDIO....... Yoo e £325(a
1451 DQ3MedRes...................... £239(a

Above monitors are now available in plastic or
metal cases .
KAGA Super Hi Res Vision |l RGB Monitor

.................................... voor.. £345(8)
MONOCHROME MONITORS12";

Kaga Green KX1201G..... crrameneae.ae. £108(a
Kaga Amber KX1201A..... By ....£118(a

Santo GreenDM8112CX ............ B Al £99(a
Swivel Stand for Kaga Monochrome .. .. £22.50(b.

All monitors are supplied with leads suitable for the
BBC Computer. Spare leads available.

system in the world The optional AUTO RONET etc. as well as user to user com-
DIAL and AUTO ANSWER boards en- munications. M:i’ns powered. £684(b). ATTENTION SPECIAL OFFER
hance the considerable facilities already BUZZ BOX:
provided on the modem. Mains powered This pocket sized modem complies with ¥ mlinl g e 2764-25......,.. £4.90
g},g? b).egg(tg) Dl;lacahoarggﬁutg :"?;":é V211 300/?00 Baud and D'°Vid95b3’; ideal b o T st hoad e 27128-25.......... £18
; war olution for communications between .y ‘
£4.50. Daoih fwiths Fiaih wlaTEoplLare ALL PRICES EXCLUDE VAT 27128-30.......... £186
bulletin boards at a verydezggomicMcqsL Please add carriaqe 50p unless 6264-15......... .. 828
gg;‘et"gr‘z’s"(’g)'_”s operated, £52(c). Mains indicated as follows: 6262LP-15.. . ..... £31
BBC to Modem data lead £7. (a) £8 (b} £2.50 (c) £1.50(d) £1.00 6264-12........... £35
GANG OF EIGHT ‘ CONNECTOR SYSTEMS
A AMPHENOL TELEPHONE
|Ng§;gﬁi’;::a‘57 '-D-(scot‘:l‘EgTo\Rs EDGE CONNECTORS |y (CONNECTORS CONNECTORS
sedblock Type! . N way
Copiesuptoeightepromsatatime and acceptsall Noof ' Header Recap Edge e o1 088 {(solden 500p| 0%475;) | 4way plug }1889
single rail eproms up t0 27256, Can reduce pro- | “&f*  Fag  tgs  Sonn. | 20 Gway fcommodore) | = 9 136 way skt Centronics gway R'UQ " joop
gramming time by 80% by using manufacturers 20 1455  125p  186p | 2% 12way wic 20) —  3s0p [(solden 550p(IDC) 500p Fllﬁl{;lein '|se P
suggested algorlthms. Fixed Vpp of 21 & 25 volts 26 175 150p 240p | 2x1B-way - 14pp |24 way g’lug IEEE (solden 4 g 50p/m
and variable Vpp factory set at 12.5 volts. LCD 34 200p 160p 320p | 2x23.way(ZX8Y) 175p  420p 1475p(IDC) 475p way
isplay with moving message. £395(h). 40 220p  190p  3M0p | 2x 25wy 2250 220p |24 way skt IEEE (solden] 6 way 72p/m
display with aipha moving messag (b} 50 235p 200p 390p | 2x 28way (Spectrum)  200p = ba 500
5 B e har Ang Pin RIBBON CABLE
SOFTY Il R A DX 3away 05 T |24 way700p 36 way 750p 0 L .
This low cost intelligent eprom programmer can 2x 43-way 395p =2 -way P 34-way 160p
program 2716, 2516, 2532, 2732, g with an papgy RS WldmEE e B 5| EEHERRSHANGERS Ty e gen i
adaptor, 2564 and 2764. Displays 512°byte page | X Pins 120 180 230 350 XISy, P yDtyp 26way 120p B4way  280p
gn‘Rl—a hasaseriall and parallcilt I/Qtro#tines Can [ooaor® 185 '8 432 339 [Male to Male........... €10
e used as an emulator, cassette intertace. X Male to Female ........ £10 DIL HEADERS
SOMY e eseee e teionnses e e105(b) |\BC (g 75 275 325 EURO CONNECTORS  |Female to Female,. .. €10 Solder DG
APt for2764/2564. A5, Q0L StPin 100 140 210 380{ DIN 41612 RS 232 JUMPERS | 14pin 40p  100p
Ang.pins 160 210 275 440} 2 x 32way StPin 230p 275p 16 pin  50p 110p
¥ ERASERS PO (33458 192 20| SX UM MG B | e SUHT g | 3320 32
. x 32 wa in  260p 300, B - " A s
s rrs wih bl I safeyswich and maie[Sliooa 56 58 10 20| 3% By anoBeitt Gop | EMERIGMe BE) fpn (%o isop
i 3 crew + 275 :: I . ; F
Hm ? eraasbeos upbtots .?ﬁw?‘; atatime. ... Eg; g Lock IDC Skt A+ C 3503 g: 323’ y;a?a!e gg.gg 40 pin  200p 225p
asabove but withatimer... . .. .. . -
UV140 erases up to 14 eproms at a time.£61 (bL TEXTOOL ZIF For2 x 32 ‘”ayf"’ase specify DIL SWITCHES ~ MISC CONNS
UV141 as above but withatimer...... ... £79(b) SOCKETS 24pings7s5 | Spacing{(A+8B,A+C). - 4-way 90p 6way 105p { 21 pin Scart Connector200p
9 28-pin £8,00 40-pin £9.75 E-way 120p 10-way 150p | 8 pin Video Connector200p
14
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7400
7401
7402

74123
74125

74128
74132
74138
74141

74143

74265
74273
74276
74278
74279
74283
74285
74290
74293
74208
74351
74365A
743BBA
74367A

7415 SERIES

74368A 70p
74376 160p
74390 110p
74393 112p
74490  140p
7443A  100p

741500  28p
74501  28p
741802  28p
741803 28p
741504 28p
741505  28p
741508 . 28p
741809 28p
74L51Q  28p
7aLS11  28p
741812 28p
74LS13  34p
74L814  52p
74L515  28p
741520 28p
741521 28p
741522  28p
74L824  50p
74LS28  28p
741527 28p
74Ls28  28p
740530  28p
741532 28p
741833 28p
74LS37  28p
741538 28p
741840 28p
740842  S5p
741543 150
741547 90p
74L548  80p
74LS81  30p
74LS54  30p
74LS55  30p

74LS73A 30p
74LS74A 38p
741575  48p
T4LS76A 43p
74LS83A 70p

74LSB5  80p
741586  35p
741590 S4p
741881 90p
741582 sop
741593

74L595B 75p
741596 90p
74LS107 43p
7418109 43p
7418112 45p
7415113 45p
7415114 45p
7415122 70p
74L5123 80p
7418124/ .
829/140p
74L8125 50p
74L8126 50p
7405132 85p
74L8133 50p
74L8136 45p
7415138 60p
74L5139 60p
7415145 110p
7415147 175p
7415148 140p
74LS151 70p
74L5152 200p
7415163 70p
74L5154 200p
74L5165 70p
7415156 70p
74L5157 60p
74L81588 70p
74L5160A 759
74LS161A 75p
7AL5162A 75p
. 74{5163A 75p
-74L5184  78p
7415165A110p
74L51686A150p
7405168 130p
74LS169 130p
74LS170 180p
741517341100
74L5174 ¥5p
74L5175
7418181
7405183
7415190
74L5121
7418192
7415193 90p
74L5194A
74151854
T4LA196
74L8197
7415221 1oo;>
7415240 90p
7415241 90p
7415242 90p
7405243 90p
7415244 90p
7415245 160p
7415247 110p
7415248 110p
7415249 110p

74L5257A 70p
74LS268A 70p
74L5258 125p
74L5260 75p
7415261 120p
74L5266 80p
7415273 125p
7418279 70p
7415280 190p
7415283 85p
7418290 85p
74L5282 $00p
7418283 @0p
7415295 140p
7415207 900p
7405208 100p
7413299 250p
7415321 370p
7415323 330p
741L5324/824

350p
200p
120p
120p
210p
180p
180p
52p

7418348
7418352
7418353
74L8356
7418363
74L5364
7418385

7418386
7415367
7418368,
74L8373
7418374
7415375
7418377
7418378
74L.8378
7418381
7418390
74L8393

74L8541
74L5608
74L8610
7408612
7415624
74L8626
7415628
74,8628
74L5640

7415641

7418643

74L5644

7415682
7415684
7415687

74L5640-

7418642

74L5643-

52p

52p
A 50p
Cop
110p
75p
140p
110p
140p

74L.S395A110p

140p
T00P
1900p
1900p
1350p
225p
225p
140p
300p
]
300p
200p
h
300p
250p
1
300p
a50p

74L5645 200p
7418645

1

400p
7415668 90p
7418669 80p
741670 180p

320p
850p
550p

e 4089

74§ SEAIES ' 2093
S0 2094

74800

74802
74504

4032 100p
4033 1125p
4034 250p
4035 70p
4036 270p
4037 110p
4038 100p
4038 250p
4040 60p
4041 55p
4042 50p
4043 &0p
4044 80p
4045 100p
4046 80p
4047 60p
4048 55p
4048 38p
4050 a5p
4051 85p
4052 60p
4053 80p
4054 80p
4055 80p
4056 850p
4059 400p
4060 70p
4063 85p
4066 40p
4087  230p
4068 25p
4069 24p
4070 24p
4071 24p
4072 24p
4073 24p
2075 24p
4076 65p
4077 25p
4078 25p
4081 24p
4082 25p
4085 80p
4086 75p
120p
35p
90p
4095 20p
4096 g0p
4097 270p
4098 75p
4099 30p
4501 35p
4502 55p
4503 36p
4504 95p
4505 360p
4508 90p
4507/4030
35p
4508 120p
4510 55p
4511 58p
4512 55p
4513 150p
4514 110p
4515 110p
45186 &5
4517 220p
4518 48p
4519 32p
4520 80p
4521 115p
4522 80p
4526 70p
4527 80p
4528 65p
4528 100p
45319 75p
4632 85p
4534 380p
4536 250p
4538 75p
4539 75p
4541 90p
4543 70p
4551 100p
4553 240p
4555 36p
4556 50p
4557 240p
4560  150p
4566 140p
4568 240p
4569 170p
4572 45p
4583 90p
4584 48p
4585 80p
4724 150p
14414 750p
14412  750p
14416 300p
14419 260p
14490  420p
14485  450p
14500 850p
14599  200p
22100 350p
22101 700p
22102 700p
4001473584/
40106
48p
40085 120p
406097  a6p
40098 40p
40100 150p
40101 125p
40102 130p
40103 200p
40104 120p
40105 150p
40106  48p,
40107 58p
40108 320p
40109 80p
40110 225p
40114 225p
40147 280p
40163 100p
40173,
120p
40174 100p
40175 100p
40192 100p
qUZ4a " T50p
40245  150p
40257 180p
40373 180p
40374  180p
80C95  75p,
80Co7 75p
80C98  T5p

4

LINEAR ICs

AD7581 £15

ICLBQ3B
ICM7218B
1CM7217

TMS9903 £25

[MC14412 750p

Flxed Rgulators
LM308K

LM323K g
7BHOSKG 540p
78H12 840p
200p
250p
150p
240p
225p
10A+VAR g

10A+VAR £1
50p
SA+HVAR 575
1A+VAR 225p
SAZVAR 875p
A-VAR 250p

Swllchmg Rogulators

250p
300p,

FND357 J00p MAN3640 -174p
FND500/TIL7 30

MAN4B40  200p
IFND507/TIL729  MANBE10 200p
. 100p N5B5881 570p
'MAN74DL704 TIL311 850p

MANT 4 DL707

TIL208 Red 1
TIL211 Gresn1
TIL212 Yellow
p

CXQ95 (brcalousn)
0p

TIL220 Red 15p

8p TIL22B Orange
MV57164 Red
Array (10 225p
MV54164 Green

Array (1) 225p
Rect Leds Y-
op
740925 650p
74C026  650p
74C928 850p
72168 £22
ZN1040 870p

TMS9911 €18 | 251B+5v 350p | MLE22 . 400p
1802CE @50p | TMS9914 E14 | 2516-35 550p | IULN2001 90p
2650A £12 Z80PIO  260p 2532 450p { WLN2003A uc
‘6502 350p | ZBOAPIO 326p | 2532-30 550p s0p |LC p
6502A 550p 280CTC 325p 2564 650p \UgNQOOAA DMB6S64 £12
65C02A £15 | Z8B0ACTC 325p | 2708 300p 90p | MCB6760 750p
66028  800p ZBODART 850p 2718 +5v 350p | JULN2068 290p | SN74S262AN
6600  250p | ZBOADART 271635 §5Cp | |ULN2802 190p g
6802  260p 800p ). 2732  450p | iULN2803 180p )
6802 650p | TMS4500 £14 |:273242 700p | ULN2804 150p JEEEUSALAALEM
6809E  £12 | TMSe901 500p | 2732A435800p | 75107  90p 23761
68B09  £12 | T™MS9902 500p | 2764-25 800p |7s108  90p fAvsasoo 750p
68BOSE €18 | ZBODMA 800p | 27C64-25 €14 | 75108 120p |74Co22 e50p
68000-LB £36 | Z8OADMA £10 | 2712825 €18 {75110  90p |74Co23 6€50p
8035  s00p | z80ASIO-O/1/2 | 27128-30 €16 | 75112 180p
8039 500p ) 200 TMS2716 500p [ l75113  120p s
8080A  420p 75114 140p 3
8085A  550p 5115 140p |avc 101ap
BO86 goe [Ealbiis@ oy 5121 140p 200p
8088  £17.50 | 2.0 250" 1871 75122 140P | congor7 300p
8748 POA |: P | CAtasss €9 | 7eisop 120p
21078  500p ; IM8402  360p
TMs160y e12 | 21078 200 EF9364 €8 | 75154 1200 froisoo 3p0p
TMsegs0 1z f.2111~35400p | eraaes  eac |wsiso 2209 i
TMS9995 £12 ? | EFoaee €30 !(75160 500p | RS =
w55 £14.50 | 2114-3L 250p ! gFgas7 €36 I75161  350p | HASLILNSLS)
280 280p { 2114-4L 2000 | mcepds 850p 75162  400p | SMHzUHF375p
z80A  arsp | 2147 - 3200 1 Mcgeassp 75172 300p | BMHzUHF450p
7808 soop | 40273 300p 750p 175182  90p | Sound4 Vislon
411615 200p | Mcgga7 850p 175188 60p | 12MHz __ £12
u 411620 175P | orFog3ed €8 75189  80p.
SRR 4118:3  S00P | Tysadis £30 | 7535 150
DEV CES 15 550 (3
4164-15 P | TMs9927 €14 | 75451 70p } 32.768 KHz
4184-20 A450p | TMS9928 €20 | 75452 70p 100p
3242  pogp | 4416-20 450p | Tmsggze £16 75453 70p | 1.00MHE 2700
3245 = 450p | 4532-20 250p 76454  70p | Freqin MHz
B520 3000 | 4B16AR3200p 75480 150p | 18435 225p
6320 350p | 5101/5501 172491 @5p | 200 S350
65224  550p 370p | ‘AD558CJ 775p | ‘75492 85p | 245760iL) 200p
6532 520p | 5514/5114 ADS61J  £20 {|aT26 120p | 2.45760(S,250p
6551  550p 250p | AD7581 €15 |j8Te8  120p |25 250p
6821 150p | 5516~ 650P | ADCOBOB1190p {18795  120p | 2662  250p
ga3zt1 220p | 6116P3 500p | AmM25510350p |igves  120p | 2276  1s0p
UPC3azH z00p | 6820 g£12.60 | B116LP-3550p  am2sLs2521 8707 120p | as7es  o20p
UPCY156H 300p | gaao  a7sp | 625415 €28 350p gt 120p | 400 1s0p
PC1IB5H 2500 | 6gmao  eogp | 51445 400P | ampsis2538  §siiSes 140p | 4184 200p
Rosos  Joon | 6850 1ecp | 8810 180p 350p | B1LS96 220p | 443 100p
68B50  250p | 745189 225 | AM26LS31 B1LS97 140p | 4808  280p
6852  250p | 745201 3%0p | ..° {81L598 220p § 49152 250p
o854  ©50p | 745289 225p | Am26LS32 188L5120 400p | 5000  150p
68Bsa  8oop | 93415 €00p 120p |.9g02  300p | 5088  250p
6875  500p | 93L422 ss0p 07002  £12 |.9636A 160p | 600 140p
B154 Cr . DACBO'CBE\;B -9637AP 160p | 6144  140p
8155 9638 160p | 7.00 150p
5156 OMB131 800p | ZN425£8350p | 7.168  175p
8205 OPB304 350p | Zn4az6ES 350p | 800 150p
8212 DS3691 350p | zNa27E 800p | BBE7  175p
8216 DS8830 140p | zN428EB450p | 10007  175p
b DS8831 150p | 2N420E 210p | 1050  250p
8226 DSBB32 150p | zNaa7E 900p | 1070  150p
8228 DSB833  225p | ZNA53CP300P | 1100  300p
8243 " Y 150p
Z 9 8250 175p
~ REALTIME . [RTYTFY B bl 160p
ORIl 525305 8009 | 745570 650p 250p
MC6818P 450p | B255AC-5 748571 300p ¢! 200p
MM58174AN £19 | 745873 soop | MC1489  60p | 8272 £26 200p
s50p | a256 £25 | gacos  1spp | MC3446 250p | FDi771 €20 200p
MSM5832RS 8257C5 g25123 1sop | MC3458 450p | FD1791 €22 170p
350 MC3470 475p | FD1793  £20 150p
TELETEXT MC2480 850p | FD1795 £28 150p
DECODER. R MC3486 280p | FD1797 €22 175p
5AA5020 B0OP SENCRATORS MC3487 250p | WD2793 €36 |24.000 150
MC14411750p | MG4024 325p | wp27o7 €32 | 4800  175p
COMB116850p | MCa0as 325p | woiest €15 | 116 250p
47028 750p | MC14411900p | wD2143 g8 | Pxo1000 g£12
22 pin 22p 8pin 30p  22pin 75p
24 pin 24p 4 pin 42p  24pin 750
28 pin 26p 16 pin 45p  23pin 100p
40pin -+ 30p 18 50p 40pn  130p
pin
TIPaeA  asp | 2123045 30p | 2802612
TiP3aCc  4op | 2N2908A 30p | 3N128
TiPaaa  7op | 2N2907A 30 | 3N140
AD161/2 rxserr sopd IEIR IO | oNaoge  12p | 3ntan
8C107/8 Bexes  3op | TIE3G S0P | SNaos3  asp | anzot
BC108G SEXSS. 1§gp 1IP34C 1205 | 2N30DS4  60p | 3N204 {280
i
BFYat2 sop | TIFSSA 120p R Gozeo 250P | Jehmi 380
BFyse  aap| 1IP35C  140p 2N3442 140p 7 40361/2 75p 20 pin 408
BFYS0 gop | IIP36A  140p 2N3553 240p §'40595 120p 122 pin 450
BRY39 asp | TIP3SC  150p 2N3584 250p | 40673 20D 4 3% 0n S0
TIP41A  50p | 2N3BA3/4 48p 4087172 100p
BSX19/20 30p P 1 SN3702/3 16 28 pin 800
BUIOA  225p liE‘Z;S ggs Srrch 5 15: 40 pin 80p
BUTOS  190P | Lo5c  esp | 2NB706/7 16p | Siles
Buios  250p § - 2N370B 18p { BYX38300 20p
Butos 2zsp | TIPS4  180p ¢ DUoion soop | 047 10p
Bu126 ~ 150p Ei?io ‘?2,’3 2N3B19  4op | OAQO/SY  9p
Eo oon ] TIP121  75p | 2Nas23  sop -oms ke jaraaok 0P
BU208 200 TIP122 gop | 2N3886  90p o0 wD 6A400V  TOp
BUA0S 14sp | IIP125  75p i 2N3goa. 1sp § OF202 9P |;easo0v  @sp
BUxgo Goop | TIP126  80p | 2Naogs  18p | 1M1 ap Jimasoov  7sp
200 | BUVeSC 350p | TP142 120p | 2Ndods  esp | TNS1E. 7P laAsoov :gp
Yep | £310 Sop | TIF147  120p | aNs0d7 esp | 1N414B. - 4p jhi2ascov esp
1661 Miat3 280 | TP2955 90p | 2Nataxs 27p | 1NA001/2 SR l12as00V 1050
48p | )02 acop | TIPI0S5  TOp | 2Na1as/e a7p | INACO3M4 6B |)1aaoov 220
24p | Mips01 225p | TIS83  30p | 2N4dot/a zsp | TMAOOS - &P 158500 :ggp
30p | Mipsss @op | VNIOKM 50p | 2Nadzz gop | TMICOOT TP | ‘T2800 P
36p { MJ3001 225p VNBBAF  90p  2N4871  50p 1N3403/4 145 1T|(:2()|5|:) ng
75p | Mids02 aopp | VNBBAF €1 | 2NS0B7 27 o D C0s iap |T10226D 75p
sop | MiE340 p| ZTX108  1ep | 2Ns0s9  27p | 1NAA0%E 18P 4{TicaasD 110p
aGp | MiE2055 150p | 27300 18p | 2Ns172  27p  ANSAC
40p | MIE2055 120p | ZTX452  45p | 2NS191  90p =0
40p | MPFID2 4op | ZTX500  20p | 2N5245 ryd-2 THYRISTORS
80p | MPFI03/4 40p | Z7X502  20p | 2Nsa01 o
80p | MPF105 40 7TX504  22p | 2N5459 oy or Yasoov  18p
75p | MPsAcs a@op | ZTX552  55p | 2N5460 60p ', 1 rsmv ;op 8ABOOV 180p
85p | MPSA12 5pp | ZIX652  60p | 2Ns4s5  38p . TAf » k 12400V 160p
eop | MPSA1Z 8o ZTX752  70p | 2N5875 250p  1A400V 25p f 15A100V 180p
wz MPSAZo  Son | 2NEST  35p | 2N5883 375p  IAGDOV 30p f1gA400V 180p
B | M, ) men g e ohn o
60p | MPSAd3  sOp | ZN7OBA  36p | 2N6 P v 35p MCRiO1 38p
20p | MPSAs6 30p | 2N708  36p | ZNEoss 325p  2A400 p | 2n3s2s 130p
40 1 2N918  45p | 2N6107 65p  3A200V 60p. [l.oNassa 180p
5on | Mpoass aob | 2ne3o  sop | 2Ne247 190p " 3AG0OV 72 aNsoso  30p
2001 MPSUos 63p | 2N1131/2 50p | 2Ne2sd 130p  4A100V 95p Hionsost  a2p
360 | MPSUQ? Gop | 2M1B13  36p | 2NG200  85p  4A400V 100 ||pNs0s4  35p
32p | MPSUAs opp | 2NI711  26p | 2501306 100p ;€A 50V 8OF
azp | MPsuss 78Bp | 2M2102 70p | 25CT307 150p |  6A100V 100p
32p | Tipooa~ asp. | 2N2160 3s50p | 2SC1957 90p | sAd00v 120p
32p| TiIPzec  4op | 2N2219A 30p 25C1969 150p | 10A400V 200p
180p | 1ipapa 359 2N2222A 30p ; 25C2028 BOp | 25A400V 4C0p
45p | 1ipa0c  4op 2N2389A 30p ; 25C2029 200p
asp] Teans 495 | zNpass  30p | 25C2078 TEOB
30p | TRZIC a5p 2N2646 50p | 25C2335 20Gp !
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DIGITAL DELAY

LIN

Delay things a little — or anything up to a few seconds — by
building this versatile, quality delay unit. Design and develop-

ment by Ray Lowe.

his delay line has been
I designed and developed

with value for money as the
pre-requisite, and the unit presen-
ted must be the best value around
for the ambitious music maker or
sound recordist It is a high quality
unit and contains some novel cir
cuitry in the digital/analogue con-
version stages which could be
useful elsewhere.

The unit offers some features
not found on many lower-end
commercial products such as per-
cussion, freeze and full control
over bandwidth versus maximum
delay time,

Words

The input signal is represented
as nine bit data words. This has
been found to give good dynamic
‘performance without resorting to
compansion and its undesirable
‘pumping or’breathing type side
effects. The minimum memorz)
requirement is 4K, ie the number
of memory chips that have to be
present for the unit to operate is
two, which helps keep minimum
construction cost low.

This minimum confi§uration
gives a maximum useful delay of a
couple of hundred milliseconds,
plus associated effects such as
chorus, flanging etc. However,
the basic PCB can accept a further
13K bytes, enough for 350 milli-
seconds at a full bandwidth of about
16.5 kHz through to (continuously
variable) 1.3 seconds at 5 kHz
bandwidth.

An optional memory expansion
board may be easily added, giving
a total of 36 K bytes capacity which
will double the above delay
figures.

168

Effects

Many interesting and useful
effects can easily be obtained
including chorus, flanging, vib-
rato, reverb (pseudo), slapback
and long echoes, single or multiple
echoes decaying over many sec-
onds, scrambling double tracking
etc. In addition, a sound from any
source may be sampled and
frozen in memorr, much like a
continuous tape loop, to be re-
called or triggered either internally
or externally (by a sequencer or
drum contact for example) at any
time; also there are various ways
that the same can be modified. On
a different tack, if you have a
scope then, by using the freeze
faciFity, you could give it audio fre-
quency storage capability!

Inputs

Since it has a high input
impedance, the unit wil accef)t
inputs from most sources, includ-
ing electric guitar, synthesiser, mic-
rophone, hi-fi tape output, and
many others, Input signals in the
range 200mV to 2.5V P-P are
suitable,

The frequency characteristics
of the pre-emphasis used have
been tailored for electric guitar as
well as normal signals so as to
keep quantisation distortion at bay
on low strings (see later for more
details) whilst a hi-fi tape signal
will be virtually indistinguishable
from the original when using the
maximum bandwidth setting,

A switch is also available which
doubles the nominal sampling
rate; this can be used for special
effects or for enhanced fidelity
when using only short delay.

Emphasising Pre-emphasis

The average music signal, or
voice, is bass-heavy as far as
amplitude is concerned, although
most information is carried by
mid-range frequencies. This is in
general terms, and a fair spread
exists in the power spectrums of
everyday audio signals.

In the case of electric guitar,
the process of converting mech-
anical to electrical energy strongly
favours the thicker, lower strings. A
strong twang on a low string may
well overload an input stage,
whereas the same twang power on
atop strin§ will generate a much
smaller voltage. However, the
signal amplitude produced will
decay very rapidly (exponentially)
with time so that, unless a sustain/
compression unit is used, the
guitar signal has a large dynamic
range.

This problem is especially rele-
vant if the circuitry foﬁowing the
input has a limited dynamic range
that it can handle, which is the
case when using relatively short
data words to represent musical
signals in an analogue to digital
conversion. Compact disc players
use 16 bits per sample word to
achieve their dynamic range but
the design presented here uses
nine. Why not use more? Because
the cost of A/D converters esca-
lates rapidly above eight bits.

in order to give both high and
low frequencies a better chance of
simultaneously being within dyn-
amic range, high frequencies are
boosted, with special considera-
tion given to the mid-range; in
other words, the signal is pre-
emphasised before the analogue
to digital conversion stage. The
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TYPICAL SIGNAL
{CONTINUQUS) BEFORE
Ay A/D CONVERTER STAGE

(DISCRETE)
QUANTISATION
LEVELS

(DESPITE FOLLOWIN

NOTE THAT WAVESHAPE DEGREDATION WILL
BE WORSE FOR SLOWLY CHANGING SIGNALS

CORRESPONDING
{UNFILTERED)
D/A CONVERTER
OUTPUT VOLTAGE

(UNFILTERED}
QUANTISATION
‘NOISE’

G LOW-PASS FILTERING)

T T T T T T
Fig. 1 The generation of quantisation noise

r~.

T T T
SAMPLE TIMES (t}

LI | T T T T T T T

during A-D conversion.

AN

N4

= INPUT SIGNAL

N

5, RECONSTRUCTED

* SIGNAL

SAMPLING POINTS

Fig. 2 How the use of too low a sampling rate leads to the reconstruction of a different

‘alias’ frequency.

ﬁre-emphasis characteristic used
as been determined by experi-

ment over a wide range of signal

sources.

Quantisation

Use of pre-emphasis has
another benefit, namely that of
killing off most of the quantisation
noise.

Quantisation noise arises as a
result of the finite number (2",
where n is the word length) of
analogue levels available with
which to represent real (con-
tinuous) signals using pulse code
modulation. Real signals are thus
rounded up in the conversion
process to the nearest discrete
value mapped by a digital code.
When the digital code is conver
ted back to analogue, the resultant
errors are ramp-like excursions
away from the original waveform
— see Fig 1.

These error excursions sound
like noise, called quantisation
noise, accompanying the signal
proper. Since these error excur-
sions have fast leading edges, the
resultant noise has a wide fre-
quency spectrum (from elemen-
tary Fourrier analysis) and it is

ETI DECEMBER 1984

particularly objectionable when
superimposed upon low fre-
quency sinusoidal type wave-
forms, emerging as an annoying
buzz in the background.

Buzz Off!

Use of pre-emphasis before A/
D conversion obviously requires
that de-emphasis be used after D/
A conversion. Fortunately this‘tre-
ble cut operates on the quantis-
ation noise as well, thus reducing
its high frequency content and
therefore its overall unpleasant-
ness.

Sampling Complications

There is a well-known theorem,
called the Nyquist sampling
theorem, which says that to get an
accurate representation of a siﬁnal
as a stream of sample values, the
samples must be taken at a rate
that is at least twice the maximum
frequency present in the signal.
Failure to meet the requirement of
the theorem will resultin a
phenomenon known as aliasing,
which is demonstrated in Fig 2.
Although this diagram misses out
many of the technical niceties (for
instance, the reconstructed signal

PROJECT : Delay Line

would not be a nice, clean sine
wave), it does show what
happens — that if a frequency
higher than half the sampling fre-
quency is input, it will actually -
appear at the output as a different,
‘alias’ frequency, which is lower
than half the sample frequency. In
audio terms, the sound becomes
noticeably’gurgled’; obviously, we
must limit the bandwidth of the
signal before it is sampled.

In this design, the sampling rate
and the bandwidth limit are
coupled by the choice of a
switched-capacitor filter to do the
low-pass filtering, The same master
clocEis used to drive both the
filter and the sampling, so that as
one changes, the other changes to
keep pace; the particular filter
used Is configured as a sixth-order
low-pass filter.

[n the real world, infinite cut-
off filters are not available, so
some aliasing always exists; how-
ever, with the filter used here, the
level of the aliasing is such that it is
masked by other imperfections
such as quantisation distortion.

The Unit Together

The block diagram of the whole
unit is shown in Fig 5. The pre-
emphasis and anttaliasing filters
have already been explained. To,
make signakhandling easier, the
signal is made uni-polar (ie,
rectified) and a polarity bit, bit
9 (or D8), is generated by the
polarity remover. It may seem
rather a waste of effort to do this
here, but the equivalent would be
to use a nine-bit A-to-D rather than
an eight-bit device (obviously the
D-to-A would also have to be nine-
bit too), and this would add quite
a lot to the cost

The final analogue stage before
conversion is the sample and hold
and the purpose of this unit is to
ensure that the A-to-D sees a
steady voltage while it is doing a
conversion; this will help to pre-
vent errors occuring,

The next stage in the signal
path is the A-to-D itself; thisis a
continuous approximation device,
which means that it works by test-
ing to see which bits should be on
or off, starting with the most sig-
nificant bit (MSB) and working to
the least significant (LSB). It takes
about 10 us to do a conversion.
The converted signal is passed to
the static memory.

The address counter points to
the memory location in use at any
one time, and while the unit is
working normally it will con-

)
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The voltage-controlled oscillator used,
and from which all the system timing is
derived, is contained within a 4046
phase-locked-look chip, 1C37; only the
VCO is used from this device. With no
external capacitor connected between
pins 6 and 7, the VCO will run at about
1 MHz, its maximum frequency with a5V
supply. Zo::»:«. pin 5 is-held low by
R69, enabling the oscillator (but see
laten).

The master clock, CLK, is fed directly
to the switched capaditor filter stages on
the analogue board to control their cut-
off frequency, the mark/space ratio of
CLK being adequate even for this pur-

pose. The CLK frequency is divided by
either 1 or 2, selection being made by
SW10, before it drives decade counter
1C35. In this way the sample rate/filter
frequencyratio can be selected as either
2.5:1 or 5:1 approx.

1C35 is a five-stage Johnsen decade
counter, and is used to produce most of
the timing requirements of the memory
read/write and the A-to-D and D-to-A
converters — see the timing diagram
Fig. 4. The complete control cycle
occupies 10 CLK cycles, For the purpose
of explanation, let us assume that a con-
trol cycle begins with 0, output high.

The address of the memory location

ACTIVE EDGES
FOR A/D
CONVERTER

READ DATA

D/A LATCH =7

‘8".CK

SC(START
15u8 CONVERSION)

‘END OF
CONVERSION'

WE="7"

WRITE DATA

DATA BUS CONFIGURED FOR READ

_ DATA BUS CONFIGURED FOR WRITE

CARRY OUT
=OE FOR MEMORY
= OE FOR A/D CONV

_w G

v
ACTIVE EDGE FOR
ADDRESS COUNTER

MEMORY ADDRESS N N+

TIME(1)

e

currently being accessed is given by the
contents of (non-synchronous) ripple
counters [C32, IC33. Suppose that at the
start of a cycle the address is n. Upon
receipt of the next rising CK edge the
decade counter, 1C35, will advance to
‘7. Provided that SW9 is open, 1C29 pin8

" will be high and 1C29 pin 10 will pulse

WR low, writing the result of the last A-
to-D conversioninto memory location n.
(Assume for the time being that data is
available, etc.) If SW9 is closed then
1C294d is disabled and the contents of
memory are not overwritten.

it is now time to start the next A-to-D
conversion process. The ZN427
specification states that the active nega-
tive edge of SC must not occur within
200 ns of a CK clock mamm. Onreceipt of
the next CKedge, IC35 is clocked so that
0gis the high output. 04 is gated vialC29¢
with CK to produce a negative-going
pulse for only the first half of a CK cycle.
Passing this pulse through two inverting
stages made from CMOS quad-input
NOR gates delays it for the required
minimum amount, due to the long pro-
pagation delays of the 4002. The SC
pulse is uﬂu:mm to the start conversion
mput of the A-to-D converter. The next
CK edge of the cycle puts 04 high and is
also the point at which the A-to-D, a
successive approximation type, decides
on the MSB value for this conversion.
When 0, goes high, onthe next CK edge,
0y goes iow, which clocks the memory
wm_*. ress counter (-ve edge triggered) to
nt+1.

The next event in the cycle occurs
when0, m.uam high; this outputis inverted
by 1C29b and then used to latch the
current data bus words into the D-to-A
converter's register.

The carry (CY) output of IC35, pin 12,
is used to control the data bus direction,
-after inversion by 1C29a (the carry out-
put from 1C35 is high when outputs0, to
0, are high, and low when outputs 0; to
09 are high). When OE is tri-state, the
data bus outputs from the A-to-D are
driven into the high impedance state,
while the RAM outputs are enabled.

To summarise, the control cycle runs
as follows: start A-to-D conversion;
advance address; transfer contents of
addressed memory location to the D-to-
A; wait for A-to-D conversion to com-

lete; write new data into addressed

ocation; start A-to-D conversion;
advance address; and so on.

The ZN427 A-to-D has an accurate
band-gap voltage reference diode on
chip and this is used to provide the A-to-
D, D-to-A and peak level indicator with a

full scale reference. The A-to-D requires
that a small negative bias current be
applied to pin5 for internal transistors to
operate properly.

The analogue wcw.i provides step-like
positive samples to V;, and if these
exceed V¢ in E:E::%ﬁ comparator
1C27’s output will go -ve and LED1 will
m_ci. Note that this peak indicator is
airly crude and is frequency sensitive to
some extent, due to the limited full gain
bandwidth of 1C27, hence it should be
used for guidance only. However, if
desired, a mmm__nq quality op-amp can be
used here.

SW11-SW8 select the maximum
address count before 1C32, 1C33 arereset
to zero via 1C26, et¢, and hence these
control memory usage. By this means,
only one of 1C15-1C22 need be present
for the unit to work, albeit with limited
delay capability. The maximum select-
able memory usage corresponds to
twice the on-board memory capacity,
and .an optional memory expansion
board will be described later.

The four most significantaddressiines
are used to perform memory chip selec-
tion via 1C24, which is a 1-0#8 mul
tiplexer with common input connected
to ground. Whenever A14 goes Em? on-
board memory is deselected and its out-
puts tristated. In this condition 1C30d
pin11 goeslow to uninhibit or select the
expansion memory, if present.

The address count is reset to zero
whenever 1C30 pin 10 goes low, which
occurs if all 1C26’s inputs go high, as is
the normal case, or in an external trigger
signal is applied to the trigger input;
reset can, therefore, be externally over-
ridden at any time.

In percussion mode, ie, with SW11
connected to 1C37’s EN then address
counting will centinue until the address
selected by the delay swiiches is
reached, at which time all action ceases
since the osciliator is disabled. Action
can be restarted by externally resetting
via the trigger input or by moving SW11
to normal; thus a one-shot function is
possible. Note that the contents of
memory are retained during this time
since staticmemory (based oni flip flops)
is used. D7, D8, R65 etc, are present {0
protect the NOR input.

Bit9 is stored independentlyina6116
type memory, whose eight bit words are
multiplexed mto eight single-bit loca-
tions. The ceramic capacitors provide
temporary charge storage during read
then write cycles which of course are
common to all8 bits simuitaneously, and
thus avoids data corruption.

Fig. 4. Timing diagram for the logic.
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_ HOW IT WORKS — DIGITAL SECTION
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Fig. 5 Block diagram of the complete digital delay unit.

tinuously increment up to the
maximum amount of memory
selected by the switches in the
block marked‘compare’; ob-
viously, you shouldn’t select more
memory than you have installed!
In the percussion mode, the
address counter will cycle once
through the memory then stop
until it receives a trigger signal.
This makes the unit able to cap-
ture a signal and then play it out
on demand.
Obviously closely involved in
the playing out of captured signals
is the D-to-A unit, after which
there is a simple single-capacitor
filter to remove the worst of the
artificially generated HF compo-
nents and a buffer stage. The
polarity restorer uses bit9 to

H

restore the signal's negative-going
section.

The clock filter removes the
clock pulses from the audio. A
switched-capacitor filter is used
here because this can be auto-
matically locked to the A-to-D
conversion rate in the same way as
the anti-aliasing filter; the anti-
aliasing filter will have removed
any audio signals above this break-
point, so anything above this fre-
quency at the input to the clock
filter will be an artefact of the
system, and should be removed.

. The final elements in the audio
chain are the de-emphasis and
buffer stages; however, there are
a few controls that might bear
examination. Firstly, the repeat
control allows a portion of the

delayed signal to be fed back to
the start of the system. The mix
contro! allows you to mix the
delayed signal with the un-

delayed signal. And the remote
effect on-off input allows the out-
put from the delay section to be
muted entirely.

The control of the unit is per-
formed by the timing and control
generation section, and the speed
at which this operates is set by the
frequency of the variable fre-
quency oscillator (VFO). This is
controlled by the bandwidth/
delay control, but this can be mod-
ulated by the low-frequency
oscillator (LFO) to give various
effects.

To be completed next month.
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__HOW IT WORKS __

LOW FREQUENCY
OSCILLATOR

IC14a is a slow running astable, the
hysteresis in the switching point being
determined by the ratio R44/R45. This
ratio is kept small so that the waveform
appearin% at the inverting input is a
relatively linear triangle wave since C19,

ON HEATSINK
. IN| 1c38 {OUT . .
| l 7805 - OltsY
FS1 + c32 c33 c3s |+ CONNECT EARTHS
LIVE | (Z::Z’(}Ou "r £°M= s TO CENTRAL POINT
| 2401 T 6v on o 10v ——O GND 0V
I 16V 10v
+C35 n ca7 c3s |+ 7 vide
7o CONNECT TO
NEUTRAL ! T 2200 T!!/——ml!o— ,m‘}T ‘METAL CASE
L n
| tov
1C39 '
{ | 7905 [oUT * 25V
i +5V REGULATOR MOUNTED
H ON FINNED HEATSINK
EARTHO~—+ -
1
A ! ! 1

PIN 24 PIN 14 PIN 16 PiN 10 PIN7

1C15-23 124,25,33,34 1C26-32 1C35,37 IC36 A

PIN 12 IN7 FINS PIND PIN4

S A ! ! .
-5V O— -5V

Fig. 7 Circuit diagram of the power supply.

| Q20 are allowed to charge or discharge
only a small way along the exponential
capacitor charging curve before 1C14a’s
ou_lt_ﬂut changes state.

e rate of charging of the capacitors
and hence the astable running frequency
is determined by RV5 and R46 and is
adjustable between about 0.15 and
8 Hz. C19, Q20 are back-to-back to pro-

effectively a
capacitor. RV4 insignificantly loads the
capacitors and attenuates the triangular
waveform before passing it to theﬁ
input impedance non-inverting input of
1C14b. A potential divider is formed by
R47, RV6 and R48, the potential of RV6's
slider being variable over a limited range.
This negative voltage is applied to IC14b
and is unity gain inverted. IC14b's output
is a steady positive voltage level which
may be modualted by the signal on its
non-inverting input ie, the size of which is
set by adjustment of RV4.

non-polarised

gh
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oEGURITY

A COMPLETE
SECURITY
SYSTEM

FOR ONLY
£39.95 .var

CA 1250

Price £19.95 + V.A.T.

Assemble and install your
ownsystem and save pounds

SIREN & POWER
SUPPLY
MODULE
PSL 1865

A complete siren and power supply madule
which 1s capable of providing sound levels of
110dbs at 2 metres when used with a horn
speaker. In addition, the unit provides a
stabilised 12V output up to 100mA A switching
relay is also included so that the unit may be
used in conjunction with the US 5063 to form a
complete alarm

SEGURITY

contains The heart of any alarm sysiem is the control
Control Unit CA 1250 unit. The CA 1250 offers every possibie feature
Enclosure & mechanical fixings HW 1250 tnat is likely to be required when constructing a
KGEY Swatch &2 keys KS 3901 system whether a highly sophisticated
Li D's LED1 installation or simply controfling a single
61" Horn Speaker HS 588 " magnetic switch on the tront door

4high quality surface mounting Magnetic Switches ~ MS 1025 #Built-in electronic sirendrives 2 ioud speakers

*Provides exit and entrance delays together
with fixed alarm time

eBattery back-up with trickle charge facility

#Qperates with magnetic switches, pressure
pads, ultrasonic ar [.R. units

sAnti-tamper and panic facility

*Stabilised output voltage

#2 operating modes full alarm/anti tamper and
panic facility

eScrew connections tor ease of installation

eSeparate relay contacts for external loads

oTest loop facility

With only a few hours of your time it is possible to assemble and install an
effective security system to protact your family and property, at the amazingly
low cost of £39.95 4+ V A T. No compromises have been made and na carners
have been cut. The outstanding value results from volume production and
direct supply. Assembly is straight forward with the detalled instructions
provided. When installed you can enjoy the peace ot mind that results from a
secure homae. Should you wish ta increase the level of security, the system
may be extendad at any time with additional magnetic switches, pressure
pads or ultrassonic sensors. Don't wait until it's too late - order today.

Order code: CS 1370,

EXTENDED SYSTEM CS 1480 Price £62.50 + V.A.T.

This systern contains, in addition to the CS 1370. an ultrasonic detector type

US 5063 + its enclosure. an additional horn speaker and a further 2 magnetic HARDWARE KlT

switches. This system represents outstanding value for money for the high Hw 1250

level of security provided. Order Code - CS 1480.

SELF-CONTAINED ULTRASONIC ‘ :9"'5Vo
only£37.00 + VAT, +VAT

Requires no installation. Easily assembled using

our professionally built:and tested modules

eAdjustable range up to 25 ft.

#Built-in entrance and exit defay

#Built-in timed alarm

eKey operated switch - Off. Test and Operate

#Provision for an extension speaker

eFully seif-contained

olUses US 5063, PSL 1865. Key Switch

3901, 3" Speaker 35156

Now you can assemble a really effective intruder alarm at this low price using

tried and tested Riscomp modules. Supplied with full instructions, the kit

contains everything necessary to provide an effective warning system for your

house or flat. With a built-in LED indicator and test position the unit is easily

set-up requiring no installation. it may simply be placed on a cupboard or desk.

Movemant within its range will then cause the builtin siren to produce a

-penetrating 90dbs of sound. or even 110dbs with an additional speaker. All
rts included and supplied with full ingtructions for ease of assembly.

Lize 200x180x 70mm  Qrder as CK 5063

ALARM UNIT CK 5063

This attractive case is designed to house the
control unit CA 1250, together with the
appropriate LED indicators and key switch
Supplied with the necessary mounting pillars
and punched front panel, the umit is given a
professional appearance by an adhesive sik
screened label. Size 200 by 180 by 70mm

Add 15% VAT to all prices

Add 70p post and packing to all orders
Units on demonstration

Shop hours 9.00to 5.20 p.m

Closed Wednesday

Saturday 9.00to 1.00 p.m

SAE with all enquines

Order hy telephone or post

g I :
) e crecht enrat | S
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POWER SUPPLY & RELAY UNIT
PS 4012 Price £4.95+ VAT

Provides stabilised 12V output at 85mA and
contains a relay with 3 amp contacts. The unitis
designed to operate with up to .2 ultrasonic
units or 1 infra-red unit IR 1470.

SIREN MODULE SL 157 ,

Produces a loud penetrating sliding tone which.
when coupled to a sultable horn speaker.
produces S.P.L.'s of 110dbs at 2 metres,
Operating from 9-15V. Price £2.95 + VAT,

5'%" HORN SPEAKER HS 588

This weather-proof horn speaker provides
extremaly high sound pressure ievels (110dbs
at 2 metras) when used with the CA 1260, PS
1865 or SL 157 Prica £4.95 + V.A.T.

3-POS. KEY SWITCH 3901

Single pole, 3key switch intended for use with
the CA 1250. Price £3.43 4+ VAT,

MAGNETIC SWITCH MS 1025

Surface mounting superior quality -

£1.17+ VAT
US 4012 ULTRASONIC MODULE

Basic low cost ultrasonic detector suitable for
wide range of movement detection
applications featuring 2 LED indicators and
having adjustable range 5-25 f1.

Prica £10.95 + VA.T.

RiSCOMP LIMITED

Dept ETi/23
21 Duke Street,
Princes Risboroug

Bucks HP17 QAT
Princes Rishorough {084 44) 6326

DIGITAL ULTRASONIC
DETECTOR
US 5063

3 levels of discnmination against false alarms
e Crystal contral for greater stability
eAdjustable range up to 25ft

®Built-in detays

®12V operation

This advanced module uses digital signal
pracessing to provide the highest level of
sensitivity whilst  discriminating  aganst
potential false alarm conditions.

ULTRASONIC MODULE
ENCLOSURE

only
£2.95
+VAT.

Suitable metal enclosure for housing an
individual ultrasonic module type US 5063 or
US 4012, Supplied with the necessary
mounting pillars and screws etc For US 5063
‘order SC 5063; for US 4012 order SC 4012

INFRA-RED SYSTEM
IR 1470 only £25.61+ VAT,

(R -

Conslsting of separate transmitter and receiver
both of which are housed in attractive moulded
cases, the' system provides an invisible
modulated beam over distances of up to 50ft.
operating a relay when the beam is broken.
Intended for use in securily systems, but also
ideal for photographic and measurement
applications, Size B0 by 50 by 35mm
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Cirkit stock all the
components, accessories
and tools and the kits
you're looking for.

Designed and
selected to offer the best
possible standards at the
best possible price.

Cirkit's always well
stocked.

As soon as new
products are available,
Cirkithasthem.

When it comes to kits,
Cirkit's got the lot. At the
price you want to pay.

Just send for our
catalogue or visit one of
our three outlets at:

200 North Service Road,
Brentwood, Essex. CM14 4SG;
53 Burrfields Road,
Portsmouth, Hampshire. PO3
5EB; Park Lane, Broxbourne,
Hertfordshire. EN10 7NQ.

Please add 15% VAT to all advertised
prices and 60p post and packing.
Minimum order value &5 please.

We reserve the right to vary prices in
accordance with market fluctuation.

Cirkit Kits
CIRKIT ELECTRONICS TOOLKIT

MONO REVERBERATION UNIT

effects to tape recording etc.

detector for circuit fault finding

10MHz DFM
8 Digit LED digital frequency meter
and period measurement

50MHz PRESCALER
Extend the range of the 10MHz DFM
to S0MHz

1-5MHz PRE AMP

shaper for the 10MHz DFM

1-30V ImA-2A PSU
Adjustable 1-30V Power supply with pre-setable
41-01600 37.46

current limit from ImA-2A

Contains: 15W Soldering Iron 2 spare
bits, heat shunt, solder, pliers, cutters,

and screwdriver 40-00007 15.56
AUDIO FUNCTION GENERATOR

Versatile waveform generator with

sine, triangular and square wave outputs.

On board mains PSU 41-01302 27.00
STEREO 40W AMPLIFIER ’

Single board 40W per channel stereo

amplifier 41-01301 38.00
STEREO VUMETER

5LED per channel stereo VUmeter for

use with stereo amplifiers 41-01401 11.50
5W AUDIO AMP

Avery compact audio output stage for use

in a wide range of equipment 41-01406  4.60
UNIVERSAL AMP

Auniversal audio pre-amp witha

gain of 10 41-01604 645

Single channel, spring line reverb unit to add echo

41-01602  10.00

TONE GENERATORAND DETECTOR
Very low distortion tone generator and signal

41-01603 10.45

41-01500 54.10

41-01501 855

Low frequency pre-amp and waveform

41-01502 513

To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire. EN10 7NQ.

Ienclose 85p. Please send me your latest catalogue and 3 x £1 discount vouchers!

lfyou have any enquiries please telephone us on Hoddesdon (0992)444111.

Name

Address

Area of Special Interest .

Telephone .

ETI2
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Cirkit

Bigger Stock. Better Service.

5-12V1APSU

Adjustable PSU from 5-12V with current
protection, 1 amp max output 41-01504
1-30V 1.5APSU

1-30volt adjustable PSU with protected
output up to 1.5 Amps 41-01402 1045
3DIGIT LED DVM

DVMto read up to 99.9 volts or configured as an
ammeter to read up to 9.99amps  41-01403 " 17.00

645 |

.

10MHz DFM
INFRAREDLINK
Single channel IR Link
with relay output 41-01300 9.60 ’
TEMPERATURE SENSOR

{ Thermistor based temperature sensor

with relay output 41-01303 6,20
LOCOMOTIVE SOUND GENERATOR
Realistic steamn sound and whistle for
model railways 41-01304 920
LAMP DIMMER
Control lamps and drill speed 41-01305 5.70
WATER LEVEL ALARM
Alarm to indicate high water level or
flooding 41-01601 2.70
3NOTE CHIME
Doorbell chime with adjustable
tones 41-01503  7.00 |
2M PRE AMP
Miniature low-noise MOSFET pre-amp
for the 2m amateur band 41-01307  3.91
2M CONVERTER
Low noise 144MHz-28MHz amateur
band converter 41-01306 1735

2MPOWER AMP
20W - 10dB gain - power amplifier for the
2m band. Automatic TX switch over.RX

pre-amp, robust construction 41-01404 32.87
70cm PRE AMP

Low noise, miniature pre-amp for the

70cm amateur band 41-01506 4.78
70cm CONVERTER

70cm to 144MHz low noise converter
featuring pre-aligned helical fiiter.
schottky diode mixer and low noise

transistors 41-01405 21.50
70cmPA

10W Power amp to boost the output of

handheld and portable 70cm

transceivers 41-01505 33.82
CRYSTAL CALIBRATOR

Crystal reference calibrator for alignment

of receivers, outputs at 4,2, IMHZ,

100, 50 AND 10KHz 41-00801 432
CBNOISE SQUELCH

Improves to mute performance of the

majority of CB rigs 41-01605 5.40
CENTRONICS INTERFACE

Connectyour personal computer to

the outside world via the Centronics

printer output 41-01406 2250




Nicad Batteries & Chargers

High quality nickel cadmium rechargeable
batteries. Equivalent in size with popular Dry
Cell sizes e.g. HP7 (AA),HP11 (C),and HP2 (D).
Minimum life 600 (300 PP3 size) full
charge/discharge cycles. Batteries must be
charged from a constant current source only.
All batteries are supplied only with a residual
charge and should be charged before used. .

DATA & PRICES

Type V(nom) Capacity StockNo. 19 10-49
AA 12V 500mAH 01-12004 080 0.74
C 12v 12AH 01-12024 235 199
D 12v 12AH 01-12044 200 200
PP3 84V 110mAH 01-84054 3.70 350
CH/4/50

Torecharge up to 4 AA size NiCads.

Size; 112 x 71 x 37mm 01-00409  4.95
CH1/22

To charge PP3 type NiCads.

Size; 70 x 50 x 32mm 01-00159 4.30
CHS8/RX

Will recharge AA, C,D and PP3 size cells with auto-!
matic voltage selection. Will recharge following
combinations: 4xD, 4xAA, 4xC, 2xPP3, 2xD + 2xC,
2xD + 2xAA. 2xD + 1xPP3,2xC + 2xAA, 2xC +
1xPP3,2xAA + 1xPP3.Charge rate: 11mA for PP3,
45mA for AA size, 120mA for C and D size, for 16
hrs. Power: 240V 50Hz. Qutput Voltage: 2.9V for AA,
CandD size, 11.0V for PP3 size. Weight:0.475kg.
Size:199 x 109 x 55mm.

01-02204

9.45

HT320

High quality, high specification meterata
reasonable price. In addition to the usual ranges,
facilities are provided for measuring transistor
parameters such as Iceo and Hfe.

Meter movement fully protected against overloads.
3-colour mirrored scale in robust case. Supplied
complete with comprehensive instructions, test
leads, transistor test leads and batteries (2 x HP-7,
1xPP3).

DC Volts: 0.1V,05V, 25V, 10V, 50V, 250V, 1kV
(20kQ/V).AC Volts: 10V, 50V, 250V, 1kV (18kQ/V).
DC current: 50uA, 2.5mA, 25mA, 250mA.
Resistance: 2k, 20k, 2M, 20Mz. AF Output: —10dB to
+22dB for 10VAC (0dB/0.775V,600¢}). Leakage
(Iceo) 15uA, 15mA, 150mA. Hie: 0-1000(Lc/Tb).

LG 56-83201 1400

RF Generator LSG17

A stable wide-range generator for the hobbyist,
service technician, schools, colleges, etc.
Frequency range: A/100kHz-300kHz, B/300kHz to
IMHz (Harmonics 96-450MHz) C/1MHz-3.5MHz,
D/3.0MHz-11MHz, E/10MHz-35MHz,
F/32MHz-150MHz. Accuracy:k1.5%. Output greater
than 100mV (no load). Ext. xtal osc for 1 to 15MHz
crytal. Power required: AC100, 115 or 230V 3VA.
Size & Weight: 150(H) x 238(W) x 130(D)mm, 2.5Kg
approx.

56-90017

115.00

Linear ICs
Stock No. Price
LF351  Bi-FET opamp 61-03510 0.49
LF353  Dualversionof LF351 61-03530 0381
LM380N W AF power amp 61-00380 1.45
LM381  Stereopre-amplC 61-00381 3.27
NE544  14pinDILservodriveriIC  61-00544 1380
NE555N  Multi-purpose low
costtimer 61-05550 0.21
uA741CN DIL low cost op-amp 61-07411 0.42
TDA1062 REF ocillator and mixer
system for 1-200MHz 61-01062 195
TDA1083 Portable radio AM/FM
audio inone IC 61-01083 1.95
HA1388 18WPAfrom 14V 61-01388 2.75
MC1496P Double balanced mixer/ |
modulator 61-01496 1.25
TDA2002 8Winto 2 ohms
power amp 61-02002 1.25
ULN2283 1Wmax 3-12V
power amp 61-02283 1.00
CA3089 FMIF amp, detector,
mute, AFC,AGC system 61-03089 2.84
CA3130E BIMOS op amp 61-31300 0.80
{ CA3140E BIMOS version of 741 61-31400 0.46
MC3359 Low current dual conver-
sion NBFMIF and det 61-03859 2.95
LM3900 Quad nortonamp 61-39000 1.20
LM3909N 8-pin DIL LED flasher 61-39090 068 |

1 KB4412 TwobalancedmixersIF amp

with AGC for AM/SSB 61-04412 195
ICM7555 Low power CMOS version

of 55 timer 61-75550 0.98
HA11225 Low noiseFMIF 61-11225 145
HA12017 83dBS/N phono preamp

0.001% THD 61-12017 0.80
MC14412 300 baud MODEM controller

(Euro/US specs) 61-14412 6.85

Selected Lines

PB2720 80dB Piezo Buzzer
10M15A 10.7 Filter

10MO8BAA  10.695Filter

FC177 LCDFreq.Meter
CM161 Min LCD Clock

BBC to Centronics Cable

Dragon to Centronics ConnectCable
Cl12 Computer Cassette Tape
8x03" IC socket

14x03"  ICsocket

16x03"  ICsocket

6V KUIT-A Relay

Vv KUIT-A Relay

12V KUIT-ARelay
CXI120P  COAXRelay

CX520D COAXRelay

CX540D  COAXRelay (BNC)
Books

Beginners Guide to Amateur Radio

Beginners Guide to Electronics

ActiveFilter Cookbook

CMOS Cookbook

TTL Cookbook

Design of Active Filters

Design of Op-amp Circuits with
experiments

Effectively Using the Oscilloscope

The ZX Spectrum

Practical Design of Digital Circuits

Electronic Projects forHome
Security

Electronic Telephone Projects

55 Timer Applications Sourcebook

Television Engineers Pocket Book
TthEd

Electronics Pocket Book

99 Practical Electronic Projects

More Electronic Projects in the
Home

The Radio Amateurs Question and
Answer Reference Manual

Basic Programming on the BBC
Microcomputer

Using Microprocessors and
Microcomputers:
The 6800 Family

Z-80 Microcomputer Design
Projects

Z8000 Microprocessor:
ADesignHandbook

43-27201
20-10152
20-11152
39-17700
40-80161
03-10019
03-10017
21-00012
28-00800
28-14000
28-16000
46-80000
46-80001
46-80002
46-90120
46-90520
46-90540

02-11262
02-04134
02-21168
02-21398
02-10358
02-21539

02-21537
02-21794
02-00100
02-11831
02-05351
02-21618
02-21538
02-21313
02-21309
02-21635
02-21307
02-02157

02-06640

02-98728
02-21682
02-37345

055
2.10
349
20.00
8.25
725
725
055
0.12
0.13
0.13
048
048
048
11.96
26.98
26.98

450
4,50
12,70
11.85
11.00
10.15

930
9.30
5.95
1045

3.80
7.60
6.40
8,50
750
5.90
3.80
5.95

595

11.05
12.70
16.10

68000: Principles and
Programming

8085A Cookbook

Handbook of Electronic Tables
Formulas

Popular Circuits: Ready
Reference

Semiconductor Data Book
11th Edition

02-21853
02-21697

02-21532
02-04585

02-04797

12.70
13.55

11.00

13.95




LOUDSPEAKER

Warning! This introduction contains a pun which may be
harmful to readers of a sensitive disposition! Barry Porter sets
his active imagination to work once more and brings this series
of articles to a tri-amp-hant close (Ouch! — Ed.)

‘ nce completed, the units

O should be tested. Initially,
remove the plug-in boards,

switch on and ensure that the cor
rect voltages appear where they
should. Having established that
the mother board is operating cor-
rectly, in particular that the 15-0- .
15V supply rails are present, the
plug-in boards should be inserted
one at a time. It should be possi-
ble to connect a signal generator
to the input and verify that each
board is working by checking its
output If any problems appear,

____PARTSLIST—____

DELAY UNIT
RESISTORS (all 4 W 1% metal film)
R32, 34, 35, 37, 38, 33k
40, 41,43
R33, 36, 39, 42 10k
R44 430R
R45 1k
R46, 47 22R
CAPACITORS
C36-39 1n5 polystyrene
C40 - 100n polycarbonate
a1 22,116V non

i polarised
electrolytic
42,43 1004 25V radial
electrolytic
| C44, 45 100n polyester
SEMICONDUCTORS
1Ce, 7 . NE5532
. MISCELLANEOUS
. PCB; 10-way PCB socket.

make sure that the IC voltages are
correct — namely that +15V and
—15V are on the supply pins and
that both inputs and the output
are within a few mV of 0V. Non-
working stages should be carefully
inspected for faulty soldering and
component insertion, and if no
obvious error can be seen, the IC
should be changed.

Once everything is working, the
response of the two outputs
should be plotted and compared
to similar measurements taken
from the second unit. If these

agree to within about 0.25dBm, it
is safe to assume that no major
errors are present, and proceed
with the final connection to the
speakers.

The high and low frequency
outputs of the filter unit are con-
nected to the two channels of a
stereo power amplifier. A number
of factors will probably decide the
choice of amplifiers, not the least
being cost. It is important that the
four power stages of a stereo pair
of Active-8 units are as identical as

Fig. 1 The missing link — the PCB overlay we didn’t have room for last month.
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possible. Regarding amplifier
power, the speakers will operate at
their best when driven by good
guality units in the 100-150 watts
region; anything below 50 watts
per channel should be avoided, as
transient clipping is likely to hap-
pen too often for comfort. At the
top end, providing they are used
with caution, there is no reason
why 200 or 250 watts should
cause any problems.

Before making the final con-
nections the protection relay RL1,
should be fitted — preferably in-
side the cabinet where, if an octal
based version is used, the base
can be screwed to the cabinet
with 20mm chipboard screws
passing through 10mm tubular
spacers.

Once everything is connected
up, the complete unit should be
tested, making sure that both
relays operate correctly so that a
delay of about 6 seconds occurs at
switch-on, and RL1 is released
before RL2 when the units are
switched off.

If everything is working, con-
nect the speakers to your pre-
amplifier using good quality
screened cable. When fed from a
balanced output, the connecting
cable should contain a twisted pair
of conductors within an outer
screen. The conductors carry the
signal to the inverting and non-
inverting inputs, the screen being
connected to the OV contact, For
unbalanced operation, the signal
should be applied to the non-
inverting (+§)input, and the invert-
ing (—) contact of the connecting
plug should be connected to the
cable screen. If you are using a
pre-amplifier with a high output
capability it may be advantageous
if there is less gain in the system,
and this can be achieved by leav-
ing the inverting input unconnec
ted. Some amplifiers (such as the
Quad 303 and 405) invert the
signal phase, so if you are using
such a power stage the overall
Ehase integrity may be maintained

y connecting the pre-amplifier
output to the inverting input of the
buffer amplifier, with the non-
inverting and N contacts joined to
the screen of the connecting
cable. Of course, if your pre-
amplifier is also of the inverting
type, this will cancel the power
amplifier inversion, in which case
the non-inverting input of the buf-
fer should be used.

All that now remains is to put
stylus to groove, sit back, and
discover the joys of being‘Active-
8-ed!!
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10n 10n

—C
MF OUTPUT
400Hz-3.1kHz

28k 28k

) o TOLF
P EQUALISATION
fc = 400Hz

Fig. 2 Basic circuit diagram for a three-way cross-over. You'll have to work out the

details (and the PCB) yourself.

Three Ways To Improve
The System

The Active-8 was designed to
be used with a stereo power
amplifier providing power for each
channel, which limited the num-
ber of drive units that could be
used to two. Experimentation is
the essence of speaker building (it
is one form of building that
doesn’t require planning permis-
sion, except of the matrimonial
kind) and most speaker builders
go through a phase of Bigger is
Better thinking. If, for reasons of
sound output level or to impress
the next door neighbours, you
decide to use a larger than 200mm
bass driver — say a250 or300mm
unit — you will have to start think-
ing in terms of triramplifcation and
mid range units. Although a few
manufacturers claim to have pro-
duced 300mm units that will

operate up to 2 or 3 kHz, in prac-
tice they leave much to be
desired, so the additional
complexity of adding a mid range
driver is certainly worthwhile.

There are several good units
available, but the author has
always favoured the KEF B110 in
its high power handling form (KEF
part no. SP1057).

Depending upon the para-
meters of the chosen bass unit,
you are likely to be using a cabinet
of 60 to 120 litres. The basic rules
are to keep the cabinet as narrow
as possible with drive units close
together and vertically in line. If
your cabinet building ability is
above average, you may like to
consider putting the mid and high
frequency units in a small en-
closure separated from the main
cabinet, which allows the acoustic

RS AMPLIFIERS spEAKERS
HF '\ .
L INPUT MF L~ 1l 8
° ™~ SPEAKER
L S— [P | O
™~
L
Lo
’VHF P~ —— _( )
R INPUT {me | L SPEAKER
Fig. 3 Suggested set-up for a tri-amped system. ’
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centres of all three units to be in-
line and removes the need for
signal delay. So what if it looks like
a B&W 801 or KEF105 — you're
not planning to go into competi-
tion with them, are you?

Using a 300mm bass driver
such as the KEF B300.B or SEAS
33F-ZBX/DD (about the only unit
to have the same transient attack
as a)BL 15” monitor, but at about
a quarter of the price), a B110 mid
range and T33 A high frequency
unit, the network filters should be
24db per octave using the series
Butterworth arrangement pre-
viously explained. A basic circuit
diagram of the filters is shown in
Fig. 2. Equalisation should not
be required for the B110, but the
bass unit and T33 A will require
treatment similar to that provided
in the Active-8.

As the name suggests, you will
require three stereo amplifiers for
a tri-amplified set-up. These ,
should all be of the same type to
avoid system gain differences, and
should be connected as shown in
Fig. 3. Note that we have given no
constructional details or PCB
layout for this modification — it is
intended purely as a starting point
for those wishing to experiment
further.

Sixth Order Bass
Alignment

One of the drawbacks of the
equalised closed box form of the
Active-8 is the rather excessive
cone excursion caused by sub-

.sonic signals — and there are
plenty of those to be found on the
average analogue record. Most
record playing systems have some
degree of subsonic filtering but -
often this is too gentle to be effec-
‘tive, or begins to roll-off at a fre-
quency well into the audio band. If
you want to obtain very low bass
output without subsonic excursion
problems, you may like to experi
ment with a sixth order alignment.
The basic requirement for this is
that the reflex cabinet resonance
(f) is lowered by half an octave,
and that an active two-pole filter is
introduced into the signal path,
this having a Q value of 2 and a cut
off freguency the same as the
revised cabinet frequency. The
Active-8 therefore hasits f,
reduced from 34.7 to a new value

given by:
V5
- 2

245Hz

fo(new)

This requires that the tuning
vent length becomes almost
500mm which is likely to be a pro-

-blém. A quick calculation shows

that a vent with 50mm internal
diameter should be 207 mm long,
which is a bit more manageable,
You will find that if you select the
appropriate grade of plastic pipe,
one with a 50mm internal dia-
meter will slide comfortably into a
75mm one. It also has sufficient
wall thickness of glue the outer
end to a new escutcheon, so it is
quite possible to have inter-
changeable 4th and 6th order
alignments,

3k3

* 6k5 is 2 x 13k in paralle!
Fig. 4 Circuit for a second-order filter.

The 2nd order filter shown in
Fig 4 should be inserted in the low
frequency path in place of the
closed box equalisation circuit. It
is tuned to 24.5Hz (f= 1/27RC)
with a Q of 2 being set by the gain
of 2.5 from the relationship:

Gain=3—(1/Q

The main problem with a 6th order
sKstem is the amount of phase
shift that it introduces. Although
this can cause some types of bass
sound to become less solid, there
is no sign of this with low organ
notes, so perhaps this alignment is
best recommended to those who
are turned on by that sort of thing

ETI
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1 1% metal film resistors are available from
a number of suppliers in almost all of the
values required, the only difficult item
| being the 15k4 specified for R51 and
R52. We don’tknow of a supplier for this
sowe can onlysuggestyouuse two resis-
{ tors in series and stand them on end on
the PCB. A13k and a 2k4, both available
from Maplin, should do the trick;
ordinary mortals may well find thata15k
1% is perfectly adequate on its own. The
NE5532 and NE5534 are available from
Watford, Technomatic, Rapid, etc, and
the PCB-mounting transformer and
most of the capacitors are also widely
available. Non-polarised electrolytics in
radial form are not readily available to
the amateur, but Maplin and Cirkit
both stock 50V axial components which
could be mounted end-on. These two
comEanies are also among those which
stock the PCB plugs and sockets used,
but note that there are some interesting
discrepancies- in stocking habits here
and that you may need to order from
more than one supplier to get the match-
ingrlug and sockethalvesyouneed. RL2
is also a Maplin type, and any relay with
the correct contact arrangement and
| coilvoltage canbe used for RL1. The XLR
tz;pe audio connectors recommended in
the text are available from numerous
suppliers  including  Electrovalue,
Cricklewood, Maplin and Cirkit, and the
PCBs are all available from our PCB
Service, i

I~

BELIEVE ME IF | TOLD YOU
' THAT | WAS AT NINE HUNDRED
FEET AND WILL BE SSTATIONARY

UNTIL FU Nonce-oveR.

Turn to page 71 for details of how to update
your Vario!
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‘THE USUAL PROBLEMS OF

MAN MEETS WOMAN’
solved by Dateline!

Michael Wheeler is an articulate, good-looking
businessman in his mid-thirties. Born and bred in
London, his work has taken him all over the world.
Despite his busy life-style he found time to marry, but
unfortunately his marriage failed and he found
himself back in London, trying to rebuild his social

life.

‘My cousin, who lives in London,
suggested that | should join
Dateline. I must admit, I found
the idea appealing because I was
aware of Dateline. In fact, I had
been a member way back in the
sixties, I found no great romantic
successes at that time but many,
shall we say, nice encounters, so
when my cousin suggested the
idea again I thought ‘Why not,
I'm only going to live once, why
not make the best of it?’

Michael didn’t join Dateline
to find ‘the woman of my
dreams’. ‘I joined because aftera
long absence from a city like
London you tend to find that
your friends and acquaintances
have married or moved away.
Although I obviously missed
female company, I also found
that I had no circle of friends left
atall.”

‘When my first list of names
from Dateline arrived and 1
began to receive calls from
women with whom I had been
matched on the computer, my
social life improved out of all
recognition almost overnight!
My only problem was time,
because all of the women I spoke
to were so pleasant that I felt I
had to meet them. In the event, 1
met four from my first list of
names. Two I felt I could quite
happily be friends with: the other
two meant rather more.’

Michael doesn’t mind
people knowing he is a member
of Dateline. ‘There’s not the
adverse reaction from family and
friends that I think some people
may expect,” he said. ‘I did
perhaps feel, as many people
probably do, that there’s some
sort of stigma about admitting to
feeling lonely. But that’s rubbish
as loneliness affects every person
at some stage of their life, no
matter what their circumstances.
It’s something that has to be

overcome by any means
available to us. Dateline may
sound cold-blooded to some
people, but I have found it
certainly isn’t. It may perhaps be
more socially acceptable to meet
people of the opposite sex in
pubs or clubs, but really Dateline
wins above those places. 1 don't
like competing with smoke and
noise, and it’s far nicer to know
that the woman you're telepho-
ning has the interests and desires
you're looking for. It provides a
basic understanding before you
even say hello. Obviously. all the
usual problems of man meets
woman are still there, but you
have conquered quite a few of
the barriers that so often make a
relationship fail before its really
started.’

He stopped to consider fora
moment. ‘I don’t know what you
need from life. AllIreally wantis
happiness, and a large part of the
happiness I seek is the happiness
that can be gained from the

relationship between a man and
awoman. At least two of the
women I have met directly
through Dateline have become
friends and it’s good to know that
if am at a loose end there's
someone I can 'phone for a chat
or to arrange an evening out.’

Michael has recently
suspended his membership of
Dateline. He has met a young
woman who is a friend of one of
his Dateline introductions. Their
relationship has blossomed into
love and they are now engaged to
be married.

If you would like to be one of the many thousands of people nationwide who have
been enjoying a new social life, and finding love and happiness through Dateline,
complete the simple questionnaire below. We will send you confidentially and
completely free, full details about Dateline and how it works, and details of just one of

Ly

the Dateline bers who are c

with you. Send to:

Dateline Computer Dating, 23 Abingdon Rd., L.ondon W8. Tel: 01-938 1011.

START HERE
100 you consider yoursalf:

REE: Computer Test to Find Your Ideal Partner.

| am over seventsen and would like you to send me
completaly fres end without obligation, a description of my

Shy Generous ideal partner. Plus a free full colour brochurs and lots more
Extrovert Outdoor tvpe information about Dateline. | encloss two first class stamps.
| Adventurous Creative ; ; -~
I Family tvpe Practical 3“"" L] putMor F YourHeight  ft. ins
Clothes-conscious Intellectual YourAge  vr. Age you would like to mest Min. Max.
Indicate which activities and interssts you enjoy by placing .
. 2 a1 (one) in the appropriate box. i you dislike a particular Chrigtian Name
! activity, write 8 ‘0" (nought) in the box. # you have no Sumame
pnhnncll, leave the colu.m.n blank. Address
] Pop music Politics
Fashion Classical music
i | Pubs Art/Literature
[} Sport [hive! thiling Nationality Religion
Pets Science or technology )
™| Folk music Creative writing/painting Occupation . oo ‘
] Jazz ooy - Detaline, Gopt ETA
] Travelling Philosophy/Psvchology/Sociology n® »'illmﬂ Ad.
'] Cinema History/Archaeology London W.3.
Good food Conversation 014638 1011
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TERMS OF BUSINESS
* All prices exclude V.A.T.-and carriage. Please add * Goods incorrectly ordered cannot be accepted for
carrniage to order total before adding VAT replacement without our prior agreement. Due to ‘
* Carriage charges extra on all orders as follows. high processing costs, a minimum of 15% handling |
charge may be levied on any returns or cancelled
Components £075
Books/Data/Software £2.00 orders.
Printers, Monitors, Disc drives, etc. £4.50 * We will issue a full immediate refund, if requested, | |
* Strictly cash with order or credit card (Access or VISA) for out of stock items.
only. * All items carry full manufacturers warranty.
. . HI-TECH COMPONENTS
* Delivery is normally from stock but please allow up * AVA.T. receipt will be supplied with al orders. ’
to 28 days. * Prices quoted are correct at the time of going to
* Any query or complaint regarding an order should press but we reserve the right to effect changes
be made in writing within 7 days of receipt of the without prior notice.
order No telephone queries will be entertained
6502 8086 MEMORIES — EPROM ;;;zN ;g‘z‘ F.D. CONTROLLERS FAIRCHILD ;gugggmgi ;ﬁgz% 0.25 4o§3 3.88 4078  0.25
. y 221 1.08|4034 00[4081  0.40
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6502 35018086  20.50)2332- 2500 6 on]75182 0502070 15 o0 |7AFO0PC  0.60{74HC266N 0.92(74L5241  1.40| 4040 0.6514085  0.66
65024  4.95|8088-2 22.50 s Jos|75183 0500 281.02 100 74F04PC  0.60474HC273N 2.24| 7415242  1.36]4041 0.36}4086  0.40
6520 22518216 0751570000 3egl75188 0.86]c21795 la a0 [74F08PC | 0.65[74HC27N 0.80[74L5243 1.364042 0.76§4093  0.32
6520A  2.45]8237A-523.50 - 20175189 0.86 - §74F109PC 0.65[74HC280N 3.26174L5244  1.40|4043 0.6414099  0.50
6522  3.40|8251A 750 g;;g‘gs‘g‘“ Zgg 75451BP 0.22 %1733'02 ;;-gg 74F11PC  0.52|74HC32  0.40|74L5245 19514044  062[4502 0386
6522A 445182535 7.50|2732- 9300 4as | 7545287 0.29 FD};Q? 23 00| 747138PC 0.52]74HC373N 2.4017415248 1164045 2.00{4567 047
6532 5.45|8255A-5 7.00 -2 1754538P 0.22{, 0o d74F138PC 1.261,4H(374N 2.40|74L5249  1.16}4046 0.77]45¢8  0.96
6532A  5.95[8259A  6.60 g;gjgggni 1937545280 0.22|VD1691 14.00174F139PC 1.26|74C393N 17817405251 0.78]4047  050}4510  o.68
6551  5.95 gggiA 33.(533 B .13 ;gﬁgm 0.8 |WD2143 1'2:00) 74151 12674Ca002 0.64{74L5253 07814043 04004511 069
: > : 0.31 26174144017 1.16{74L5257 0.78(4049 0.50{4512  0.40
80C86  46.65 g;ggg_%ggg: 109517540008 0.41 DATA CONVERTERS  174r157  130|7ariCa020 1467415258 0.78[a050 0494312 1.76
6800 BOCEB  46.65)27C00 3000 1900 lav-3-1015 3.50|ZN425E-8 3.7674F158  1.171741c4024 1.20}7405259  1.77]4051 0.52}4515  1.84
FAMILY [82652 15.68|37028 23008 e o|av-3—1270 9.40 |ZN425)-8 8.00{74F161  2.34{741ca040 1.46l74L526  0.30]4052 0.48{4516 068
82(54 19.04 001Ay-3-8910 6.40 [ZN426E-8 1.90{74F164  1.68{74HCa060 1.46/74L5261 2.60|4053 0.664518  0.40
6200 5 15]82C55A212.98 MEMORIES RAM AY-5-3600 8.84 |ZN427E-8 6.68(74F175  1.82174HC4075 0.64[74L5266  0.35|4054 1.30)4519  0.25
cene 2.70 82CS0A 15.22 DP8304 450|ZN427)-8 12.50474F181 3.90174HC42N 0.90{74L527 0.25]4055 0.72 |4520 0.96
G803C  &.40|B2CB2  6.2614116-150ns 1.28{L203 0.99 |ZN428E-8 5.10}74F189  510[74HC4511 2.51|74L5273 1.35[4060 0.68{4521  1.32
0o &olB2C84A  8.94]4116-200ns 1.20 |LF398 3.80{ZN428)-8 9.70{74F190  3.20|741c4514 3.76|74L5279 0.77}4063 0.60(4522 o084
e o52|B2C88  16.80)4164:150ns 4.45|LM301AN 0.30{ZN429E-8 1.6074F191  3.20k74H(4538 2.36/74L528  0.25}4066 0.50(|4526  0.52
o i 4416-200ns 4.70 |LM308AN 0.94 |ZN432¢)-10 20.79§74F194  1.68|74HC4543 3.04|74L5283 1.00{4068 0254527  0.52
2 1301280 4532-200ns 2.45 |LM308N 0.56 [ZN432E:10 13.00]74F20PC  0.52174HC5TN 0.64{74L5290 0.86|4069 0404528  0.48
6840  370JFAMILY 4564-150ns, 4.45]LM311N 0.60 |ZN433CJ-10 25.00{74F240  3.16174HC533N 2.40{74L5293  0.86{4070 0.40}4532  0.68
ol o 8118-100ns < 1.95[M3TIMT 0.80 |ZN434 0.98174F241  2.82|744(534N 2.40{74L530  0.2514071 0.40[4541  0.82
6850  1.70|ZB0ACPU 2991812561500 25.00LM317T 1.06 [ZN435 438174F243  2.8017anic5goN 1720741532 0.25}4072  0.40[4543  0.60
80 372 1780ACTC 2.99{8416-200ns 6.00 [LM319N 3.30 [ZN436E 1.26[74F244  2.96[741CS8N  0.64]74L533  0.30]4073 0.404553  2.40
B 252 |z80ADMA7.95{8416-LP-200ns 6.40 |LM324N 0.50 |ZN440 55.00174F245  6.08l74HC595N 1.84]74L5365  0.55}4075 0.46{4555  0.48
% 4 ]|Z80APi0 2.9918417-200ns 6.00 |LM337T 1.20 |ZN441 46.8074F251  1.26[74HC597N 1.72|74L5366  0.55[4076 0.48]4556  0.44
8R0S 9.5 |ZB0ASIO-0 7.9518417-LP-200ns 6.40|LM339 0.48 |ZN447 7.80|74F253  1.26174HC73N 0.84]74L5367 0.55(4077 0.40{4585  0.48
88809 995 1780A510-1 7.95 LM339N 0.481ZN448E 6.66 |74F257  1.26{74HC74N 0.84{74L5368 0.55 ’
By 350 |zeoasio-2795 MEMORIES — RAM LM348N 0.64 {ZN448) 12.4874F258  1.3417aHC75N 0.92]74LS37  0.25|CRYSTALS
] -~ 1280BCPU 5.95!*ZERO POWER ZKXB  |LM350T 3.12 |ZN449 272|74F280  1.74[7anC76N 0.64|74LS373  1.50
68B40  6.60 AT11B 1MHz 450
68850  1.58 Z80BCIC 5.95 CMOS* LM358N 0.60 |ZNA134) 22.50{74r283  1.7474HC8SN 2.02}74L5374 1.50 AM12A  1.00BMHz 4,00
é8Bo4 7,95 |ZBOBPIO 5.95 : . LM3900 0.68 |ZNA234E 9.40 {74F32PC 0.52[74HC86N 0.80]74LS375 075131134  138432MHz  3.50
-2 1780BS10-0 9.95 | MK48202B-150ns 32.00|LM393N 0.48 74£352  1.26174HCUOAN 0.80§74LS377  1.500,116A  24576MHz  2.00
ZBOBSIO-1 9.95 {MK48702B-200ns 24.00 [LM725CN 3.00 VOLTAGE REF 74F353 1.26 74L5378 1.22 21208 AMbiz 1325
Z80BSI0-2 9.95 {MK482028-250ns 23.00 Z:A17(4P7CN 0.166 Vit i o ;22;3 g-}g LI 7415379 150171308 eMHz 170
2805i0-0 6.00 0.60 o L 741538 0.25 :
2805101 6.00|BIPOLAR PROMS LM748CN 0,30 [ZN423 0gslar37o 1831741300 025174 536 gsp|Ald0A SMHz - 1251
280S10-2 6.00{TBP18S030N 1.54|MC1413p 0'B0 2458 0920745381 682173y ggal7ats3se 1iofATO%R  GEESANS 208
TBP185A030 1.3g|MC1416 0.80 |ZN458A 0.921747382  42215,/¢03 257415393 10| 085n  196608MHZ 250
6805 FAMILY TBP24510N 2.06|MC14411 10.10 [ZN4588 112174398 31617, 5y g 35]74L540 0257 F7 '
NGTIGRGSTD 2 60|TBP24541N 6.68MC14412 14.20 {ZNREF 025 1.90174F399 270150 w0 79374542 0.85|h kTS TIN i
80! 12.60 MC1458CP! 0.35 | ZNREF 040 1.90|74F521  2.76 el7alsa7  1.00 i
MC146818P 7.20{TBP24581N 5.50 74L508  0.25 i
A ; MC1495L 6.30 |ZNREF 050 1.90|74F533  3.16 741548 1.00 1+ 100+
MC146823p 8.80|TBP24SATON 1.40 741509  0.25
: MC1496P 0.70 | ZNREF 062 190{74F534  3.16 741549 1.00]07070802 8PIN 0.07 0.05 |!
MC68705KT3 75.00|TBP245A41N 4.40 74.510  0.25
g MC1723P 0.40 |ZNREF 100 3.05[74F537  6.02}" 74L551  0.25{07071402 14PIN 0.09 0.07
MCEB705R3L 40.00TBP2BL22N 3.10 : 7aF238 43817415109 0.54 602 16PIN 0,09 0.07
MCE8705U3L 36,00{TBP28LA22N 4.14 [MC32427 6320 B17als11 025{74L554 0250707160 YERS
“l1BP285166N 19.00 |MC3302P 0.48 IBUFFERS 74F539 438 “=21741555 0.25]|07071802 18PIN 0.15 0.10
. oo |MC3340P 2.36 74F64PC  0.52]74L5112 0.54 07072002 20PIN 0.19 0.14
8000 FAMILY TBP28542N 4.50 . 5210010113 0.4 ]74L5670 230 .19 0.
TBP28S46N 4750 MC3357P 1.90 | 81L5%6 1.10[74F74PC  0.58 ; 42154573 0.30]|07072202 22 PIN 0.21 0.15
Ivces000610 50.00]1pp28e8eN 5 00 MC3423PL 0.81 [81L%7 110 [argepc  0.77|79L5104 0541741574 03507072402 24 PIN 0.2 0.16
C68000L8 50.00 rpp2geAaIN 250 |MC3441AP 2.90 |81L598 1.10 as12, O23[7ais7s  os0[o7072802 28PIN 0.26 0.17
MC68008L8 45.00 MC3446AP 2.90 | BT26A 110 HIGH 22 0.750154576  0.35/07074002 40PIN 0.29 0.18
TBP28SA46N 4.50 7415123 9
MCE8230L8 19.50|1gp285A8EN 802 |MC3447P 43018728 1104 6pEep Janas 9%haszs 035
MC68451L8 67.00( AM27513PVC 374 |MC3448A 3.99 {8T28A 1.101: Tasi2s 230pase3  0.90|DIL SKTS GOLD
{Mcesgoir 75.001 AM27519PC 1.92|MC3470P 6.44 | 8T95 1.10{CMOS ars12e o4ol7atses 11606060802 8PN 0.16
1 9900 FAMILY AM275191DC 15.00 |MC3480 [ e 1 i07aHcooN .a2]7als13. 0.4p(73%86 042106061302 14 PIN 0.20
‘ Am27525DC 15.00|MC3487 HI o TIORACOIN 0.a2}74als132 0731741590 0.66[C5061602 16 PIN 0.21
frvs9901-95 4.50{AM27529DC 6.46 NES55P 0.25 74HCO3N 0.6al7aL5136 04674591  1.30}06061802 18 PIN 022
frvisog02 4.50]AM27535DC 22.00 |NES56CP 0.65{OPTOISOLATORS 74HC0AN 04417415138 0.77|74L592  0.66[C6062002 20 PIN 0.28
MS9918 35.00 R032513-L 9401 \o5 0.75174HCOBN  0.42074(s139 0.77[74L593  0.6606062202 22 PIN 0.32
{vs9927 11.60 y RO32513-U 9.40 I ) "an {74195 0.77 26062402 24 PIN 0.42
MEMORIES E2 PROM o 4N26 0.75{74HCT07N 0.78{74L514  0.80
TMS9928 13.00{__. TLo10-CP 0.44 1 33 0.90 17arc 109N o.50l74L5145 123 56062802 28 PIN 0.45
1Ms9929 13.00|X2804AP-300ns 14.95 | TLO61-CLP 0.28 |4 | e e e O CMOS 26064002 40 PIN 066
TMS9937 6.70|X2804AP-350ns o uasaer 0471 JHF MODULATORS  |7anc112n 0.86]741s15  0.25(4000 Series
TMSG980 17.20{X2804AP-450ns 12.75 | TLOB4-CN 0.95 74HC113N 0.86 7405151 1-10 0.25 DIL SKTS W/WRAP
TMS9995 13.70§X2816AP-300ns 295 TH0seh 0128 | kit 1 23 7arc 132N 1.28]7405153 110 0.52|TURNED PIN
X2816AP-350ns 25.00 | TLO71-CP 0.28 {UM-1233 ! . : -
X2816AP-450ns 22.50 |TLO72-CP 0.56 . 74HC137N 1.81(74L5155 0.7 0.2515090802 8 PIN 0.36
TL074-CN 170 74HC138N 1.20§74L5156 0.77 | 0.903097402 14 PIN 0.7
o |VOLTAGE REG. 74HC139N 0.78174L5157 0.62 0.25 i
LINEAR/INT. DEV TLO81-CP 0.29 9091602 16 PIN 0.8¢
. . TL082-CP 0.49 | 7805 0.75174HC151N 1.16[74L5158 0.62 0.92|g091807 18 PIN 0.5¢
4702 8.90|7.084-CN 1.02 17812 0.75 74HC153N 0.90{74L5160 0.80 8%5 4192002 20 PIN 1.08
HCI-55564-5 10.66|71091-CP 03917815 0.75]74HC157N 1.02|7415161  0.8014C" - 2513092202 22 PIN 1.18
(Speech Synthesis) TLO92-CP 0.72 }78H055¢C 7.50{74HCT58N 1.024741 5162 0.80 03013092402 24 PIN 128
AM7910DC 34.881.094-CN 1.30 | 78H12A5C 8.95]74HCTEON 0.90{72L5165 0.80 0.2515092802 28 PIN 1.5
AM7911DC 34.88]1(487-CP 0.59 § 7BHGASC 9.95]|74HC161N 0.90[74L5165 1.10 0.45|9094002 40 PIN e
d 125L52518PC 3.60) T 489-CP 0.59 {78L05 0.30 7%8%“ 121 ;141‘»2325 };g 8-22 i
{25152521PC 3.28|T.494-CN 1.99{78L12 0.30|7 . 1Si6E 1. L
- 25152538PC 2.72|1(ag6.cp 05317815 030[7aHCIB3 0.95174L5173 1135 0.46|ZIF SOCKETS
25L52539PC 2.72|1(507-cp 132 |785400M 7.50}74HCT65N 2.28474L5174 130 0.63 08082402 24 PIN 570
- 26L531PC 2.62 | 72N450-E 6.08 | 78540PC 3.00{74HC173N 1.35§74.5175 0.96 0.46 |08082802 28 PIN 6.9C
. | 26L532PC 2.62|7Na51 £ > a0{7905 09574HCT 74N 0.8014L 5181 2,09 0.39 108084002 40 PIN 8.23
components iz eolaiiar  mm ogfmenoniiss sules 02
g . 75110AN 0.86 LM309K, 0.95[74HC195N 12817415192 1.10]- 0.42
75150P 0.86 LM317K 2.45|74HC20N  0.40§74L5193 1.10f<C2 0.34
75154N 1.05 LN323K 4.95|74HC237N 1.80) :I,JL5194;1 0.78 “C 0.66
b 0. 2 dafram s o o
75161AN 282 74HC242N 2.24{7415197 1.10)5 0.52
'l 75162AN 408 74HC243N 2.24|74L520 0 25{4028 0.34
75172NG 1.96| 74HC244N 1.32]741521  0.25}4031 0.93
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5 PART NO. DESCRIPTION MAIL ORDER
. BBC MICROS AND ACCESSORIES
ANBO1 BBC Model B Micro £325.00
ANBO2 BBC Model B Micro with Econet I/F £385.00
ANBO3 BBC Model B Micro with Disc |/F £406.00
ANBO4 BBC Mode! B Micro with Disc & Econet £445.00
- ALACY Acorn Electron £139.00
ANB21 DNFS ROM €17.91
ANB23 Disc Interface Kit £71.65
ANB14 Speech Interface £40.00
ANKO1 [EEE488 Interface Adaptor €277.75
ANB22 Ecanet I/F Kits £€35.00
> . BBC 45 Joysticks £8.00
SILRAY ROAD, DISS, 8 NORFOLK. TEL: 0379 4131 D e i
SREt Sideways ROM Expansion Board £25.95
DISC DRIVES WITHOUT POWER SUPPLY
BBC30 Single 100k TEC 40 track single sided £99.95
BBC31S Single 100k TEC (expandable to dual) 40 track £€115.00
= BBC310 Dual (2 x 100k) TEC 40 track single sided £225.00
- » - BBC34 Single 400k TEC 80 track double sided £174.00
ISULATION DISPLACEMENT CABLE ASSEMBLIES DIP JUMPERS BB(34S Single 400k TEC (expandable to dual) 40/80 track switchable
double, sided £194.00
_:)NNECTOR SYSTEM IDC JUMPERS Singie Ended BBC34SW Single 400k TEC 40/80 track switchable double sided £184.00
ADERS  SHROUDED  OPEN OPEN — - 24’ cable BBC 34D Dual {2 % 400k) TEC 40/80 track switchable double sided £310.00
90" 90° straicHT | SINGLE ENDED 14 pin 1.73 BBC 345/80 Single 400k TEC (expandable to dual) 80 track double sided £184.00
PINS 36" cable IDC sacket | 16 pin 1.90 BBC34D/80 Dual (2 X 400k) TEC 80 track double sided £300.00
way 0.86 0.65 0.47 10 way 1.72 24 pin 273
way 1.22 0.83 0.59 14 way 2.07 40 pin 3.96 DISC DRIVES WITH POWER SUPPLY
way 1.34 0.92 0.65 16 way 222 BBC 30P gle 100k TEC 40 track single sided with P S.U £130.00
way 1.36 113 077 20 way 3.14 Double Ended ’ BB(C31SP Single 100k TEC {expandable to dual) 40 track with P.5 U £150.00
way 1.70 1.40 0.95 26 way 3.75 6"cable 127cable 18°cable | BBC31DP Dual (2 X 100k) TEC 40 track single side with P.5.U £250.00
way 204 1.78 119 34 way 3.98 14 274 284 294 BBC34P Single 400k TEC 80 track double sided with P.5.U. £209.00
 way 2.28 2.07 1.37 40 way 423 16 3.03 314 3.25 BB(345P Single 400k TEC {expandable to dual) 80 track with P.S.U £229.00
 way 2.70 2.54 1.67 50 way 5.36 24 418 436 4.55 BB(34DP Dual (2 X 400k) TEC 40/80 track switchable with P.S.U £345.00
v way 3.20 3.02 1.96 60 way 6.36 40 589 6.8 647 - NISETS
= ECHANIS
YCKETS {DIP PLUGS |D-TYPE DISC DRIVE CONNECTING CABLES tB501 TEC 100MinaleTeded £91700
way 0.88]14way 0.92 PLUGS 34 way card edge to 34 way card edge 1M 1130 FR504 TEC 400k :imgt;:srs d £1 5'0 00
way 1.06[16way 1.06] gw 138 34 way card edge to 2 X 34 way card edge 1.5M 18.00 o € -
way 116J2away 16015 W:Y 13s | 34 way card edge to 34 way DC SKT (BBO) 1M B £ OPPY DISCS
way 1.38[40way  2.40] 55 Y 252 34 way card edge to 2 X 34 way IDCKT (BBC) 1 5M 14.50 .
way 1.66) 37 way 3'34 BBC Power Cable — Single Drive 35 Nashua s!ng\e sided, single density 40 track (10 discs)
way  1.9a| TRANS. way 3341 ggc power Cable — Dual Drive 475 | MD-1DC/B Nashua single sided. double density 40 track (10 discs)
d S. MD-2DC/B Nashua double sided. doubie density 40 track (10 discs)
w B fg::y“ » 25| WBBON CABLE (PRICED PER FOOT)[BBC MICRO MD-2C/B Nashua douible sided, quad density B0 track (10 discs)
: : GREY RAINBOW CONNECTORS
way  3.34116way 117
29 016 0.25 SPECIAL OFFER
2 1.37
AT oy Y&r I o 0 e 2 040 gACAOTD  BASF double sided, double densty 40 track (10 discs) £14.00
DGE 3away 18705 0.22 0.37 DIN PLUG 5 PIN 180° (B DISC STORAGE BOXES
40way  2.2314¢ 0.23 0.39 DIN PLUG 5 PIN DOMINOE 0.40 e —
yway  1.84|D-TYPE 20 0.28 0.48 POWER PLUG (36" CABLE) 3.00 MDT25/3 3{- Flip "N’ file Micro disc box (cap. 25)
Yway 3.4 SOCKETS 25 034 0.60 ANALOGUE INPUTPLUG  2.25{ DT25/5 5:' Flip ‘N’ file lockable disc box (cap. 25)
Sway  3.80 . 26 0.35 062 5 WAY DIN 5KT 180° 0.90 DT60/5 1" Standard lockable disc box (cap. 60}
iway 490 9way 1.47]34 0.45 0.80 5WAY DIN 5KT DOMINOE
yway  552|15way  2.02}40 052 0.92 6 WAY DIN SKT MONITORS
Jway  6.68]25way  2.90{50 0.64 114 #] 7 WAY DIN SKT 9MON 9inch green screen high resolution NEC high quality monitor £125.00
)way  8.06]37way  3.97]60 0.76 135 15 WAY DIN 5KT 12MON 12 inch green screen high resolution NEC high quality monitor £135.00

onnecting cables for personal computers

_comprehensive range of high quality interconnecting cables for popular micro computers All cables
tilise high quality connectors and are individually tested to ensure trouble free use.

1431
1441
1451
1431/AP/MS

Microvitec 14” RGB colour manitor

Microvitec 14" RGB colour manitor high resolution
Microvitec 147 RGB colour monitor medium resolution
Microvitec 1431 PAL & RGB inputs and sound facility

£175.00
£410.00
£295.00
€225.00

art number Description Computer BBC COMPATIBLE SOFTWARE
fideo cables 7= R Dffver o
iew er Drive 3
ON100 Phano plug to phono plug (2M) 1.20 Fileserver Level 1-40 track £80.50
ON101 Phono plug ta BNC plug (2M) 295 Ags21 Eileserver Level 2-80 track £202.00
ON102 BNC plug to BNC plug (2M) 3.951 snBos Acornsoft Invoicing program £16.00
ON} 07 gp!n BIN tojoeen enﬁ (M) 88C 1.051 sNBo9 Acornsoft Mailing System program £16.00
ON108 pin DIN ta 6 pin DIN (1M) 88C 1.50F sNB1O Acornsoft Accounts Receivable program £16.00
ON119 PTS”? plug ;o cgax pl‘fg 1.351 sNB1t Acarnsoft Stack Control program €16.00
ON160 DIN plug to 2 phano plugs Dragon 1.20| sng1z Acormnsoft Order Processing program £16.00
i SNB13. Acornsoft Acounts Payable program £16.00
assette recorder cables SNB14 Acornsoft Purchasing program £16.00
ON109 7 pin DIN t6 open end BBC 125 oy Eﬁgh_]é(i,ggﬁk o
ON110 7pinDINto 2 X 3.5mm + 1 X 2.5mm J/plug BBC 2.50 § sNLO4 Microtext — 40 track €47.50
ON111 7pinDINto 5 pin DIN + 2.5mm J/plug BBC 2.50 =
ON118 5pin DIN to 2 X 3.5mm J/plugs Spectrum/ZX 2.50
ON117 SpinDINto 2 X 3 5mm + 1 X 2.5mm J/plug, Dtagon 2.50 MATRIX PRINTERS o
: ol 4 RX80 Epson RX80 100cps matrix printer £204.00
Yarallel printer cables b Fri))((g(())F/T Epson ?))((g(())ﬁ/g 100 cps matrix printer friction or tractor feed £231.00
pson 0cps matrix printer £328.50
‘ON130 36 way plug to 36 way plug (2M) Sirius/Apricot 1800 | MT8OSP Mannesmann Tally MT80 matrix printer friction or tractor feed
ON131 36 way plug to 36 way plug (5M) Sirius/Apricot 26.50 with film ribbon and tear off facility £209.00
ON132 36 way plug to 36 way socket (2M) 18.00
ON133 36 way plug to 36 way socket (5M) pYRY LETTER QUALITY PRINTERS
‘ON144 36 way plug to 25 way male D type (2M) 1BM/TIPC 19.00 | HR5 Brother HR5 Thermal printer A/C mains or-battery £115.00
.ON145 36 way plug to 25 way male D type (5M) 1BM/TI PC 27.50 | HR15 Brother HR15 Daisy wheel printer (1 3cps) £326.00
“ON134 36 way plug to 25 way male D type (2M) RML/Apple 19.00 { HR25 Brother HR2S Daisy wheel printer {23¢ps) £550.00
ON135 36 way plug to 25 way Male D type (5M) RML/Apple 27.50 | UCHIDA Uchida DWX 305 Daisy wheel printer (20¢ps) €227.00
‘ON142 36 way plug to 20 way IDC socket (2M) Dragon 13.95
"ON139 36 way plug to 26 way IDC socket (2M) B8BC EXEY PRINTER SUPPLIES
“ON140 36 way plug to 26 way IDC socket (5M) 88C 2295 1 R
“ON141 36 way piug to 34 way card edge (2M) TRS80 Lev 1 18.50 | 112415350 e ptal st e o) Elyl25
- ) 1 2 part (otc) plain listing paper {1,000) £14.00
“ON143 36 way plug to 34 way IDC socket (2M) TRS80 Lev.2/ 11241P3C) 11%9} 3 part {otc) plain listing paper (700) £16.25
. Mematech 10.95 1 11370R160 11% 14} 1 part ruled listing paper (2,000) £13.50
pe
R$232 Cables 11370R2NC 11%14} 2 part {ncr) ruled listing paper (1,000) £22.50
11370R2C| 1114} 2 part (otc) ruled listing paper (1,000) €15.00
“"ON106 25 way male D type to 5 pin DIN BBC 5.85| 12235P1605 12><9‘,11 part plain listing paper with side perfs (2,000) £12.00
“ON128 ‘Universal R$232 cable (pins 1-8, 20 connected HRIR Brother HR1 ribbon £2.20
and 20 jumpered as required) 2M 15.95 | RIB119 Diablo Hytype Il Multistrike film ribbon £1.75
ON164 "Universal R5232 cable as above but 5M 20.95 | GP205 Diablo Hytype I\ fabric ribbon £2.50
“ON120 25 way male to male 1-25 connected (2M) 16.95 | MX80 Epson MXB0, RX80, FX80, fabric nbbon £3.00
ZON121 ‘25 way male to male 1-25 connected (SM) 22.50 | MT80 Mannesmann Tally MT80 film ribbon £6.50
"ON122 25 way male to male 1-25 connected (10M) 3250 | RIB117 Uchida DWX 305 multrstrike film ribbon £275
TON123 25 way male to male 1-25 connected (30M). 68.00 | HRSR Brother HR5 ribbon €2.20
CON124 25 way male to female 1-25 connected (2M) 15.45 | HR15R Brother HR15 multistrike ribbon £4.00
CON125 25 way male to female 1-25 connected (SM) 21.00 | HR25R Brother HR25 multistrike ribbon £4.00
CON126 25 way male to female 1-25 connected {10M) 31.00 Brother daisy wheels £14.00
CON127 25 way male to femalé 1-25 connected (30M) 66.50 Uchida/Qume daisywheels £4.00
CON129 25 way male to 9 way male Spectrum 15.95 | LAB089361C 3;%1.7/16 Labels — 1 wide (12,000y £20.00
CON162 25 way male to 9 way male Mackintosh 15.95 | LAB0B93615 3;1.7/16 Labels — 1 wide (2,000) £13.00
CON163 25 way male to 5 pin DiN RML 4807 14.95 | LABO70363F 211.7/16 Labels — 3 wide {1/107) (2,000) £8.00
y P A
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COME AND
JOI

Due to Phil Walker's impending move to a senior position in industry, we are seeking a
Project Editor to take over his role on ETI. The job involves designing, prototyping and
writing-up projects for publication in ETI, checking submissions from other authors,
answering queries, and generally beingourresidentknow-it-alland technical genius. Fora
particularly experienced apointee, there could be scope forarole as technical referee on
the group of ASP electronics magazines.

We have an open mind over the sort of person who might do this job. However, the
person appointed will definitely have a good, practical knowledge of electronics, and
would be competent to design in digital, including computer, electronics as well as
analogue.

Please write to Dave Bradshaw, Editor, Electronics Today International, 1 Golden
Square, London W1R 3AB, enclosing your CV and, where possible, brief details of one or
two items that you have designed yourself. Closing date for applicationswill be 30th
November 1984,

TTENTION ALL
WRITERS. . ..

... or just those of you who sometimes think “I
could do better than that!”

We want to hear from you!

The magazine you hold in your hand is part of ASP’s electronics group of titles. These include £TI, Ham Radio Today,
Digital and Micro Electronics, and our new magazine, Electronics. All these magazines are looking for new authors, so
if you've designed something for yourself that you think may be of interest to others, or if you've a subject you'd like to
write a feature article on, then drop us a line with an outline of what you have in mind.

We particularly need: :

* Projects for the Commodore Vic 20 and 64, the Amstrad, the BBC A and B, and the Electron computers;
¢ Simple projects that do something useful, perhaps in a novel or instructive way;

* Radio projects (not necessarily for radio amateurs);

¢ Features on amateur satellite radio.

If you're interested in writing for us, send an outline of your proposed article to: Dave Bradshaw, Group Editor (Electronics),
Argus Specialist Publications, 1 Golden Square, London W1R 3AB.

Please note that while we take ever care, we cannot be held responsible for the loss of unsolicited manuscripts. We advise all authors to keep a
photocopy or carbon copy of any article they send us.

30 ETI DECEMBER 1984



PROJECT

EXPERIMENTERS

64K

DRAM CARD

Gnosis: knowledge of spiritual mysteries (Concise Oxford
Dictionary); Gnos-ex: expandable memory system (ETI
Dictionary). Phil Walker tries again for the obscure pun of the

year award.

he ETI GNOS-EX is the ex-
T pandable, flexible dynamic

memory system for the keen
experimenter. Using the 4416
16K X4 dynamic memory devices,
the system can be populated and
configured for from 16 K to 64 K
blocks with the capability of delet-
ing or including memory in 1K
blocks.

Last time we published a
DRAM card for the 6502, we used
the 74L5608 memory controller.
Since then, we've discovered
there are problems with this
device (don't worry if you're trying
to get that board going — we're
working on a fix!). So this system
was designed to do without any
very special control devices and
rely, so far as possible, on abso-
lutely standard {Cs which will be
(we hope!) readily available for
some time to come and cheap. In
the final design the most unusual
devices are the 4416 memories
and the PROM. This latter device
is not actually absolutely essential
for the operation of the project
and could be replaced by suitable
logic.

The layout of the PCB is
intended to be such that it will
plug into a Microtan system bus,
although at the time of writing this
it has not been tested. The original
development work was carried out
on the author's Ohio Superboard,
somewhat modified with the pro-
cessor running at 1.25MHz

The Circuit

The basic ideas behind this
project are much the same as any
other which makes use of dynamic
memories. There are two distinct
phases of operation; the first, and
most important as far as the user is
concerned, is the reading or
writing data, ie actually using the
memory. The second is the
periodical refreshing of the stored
data to make sure that it is remem-

ETI DECEMBER 1984

bered correctly. ldeally, the ref-
resh operation should not be
apparant to the user, and so it
must take place when the pro-
cessor is not using the memory.

In the case of the 6502 microp-
rocessor, for which this project is
designed, the processor is con-
cerned with accessing the memory
for only half the time. The re-
maining time can be used for ref-
reshing the memory with no effect
on the processor. With the 6502
running at 1MHz there is about
500ns in which the processor will
read or write data as necessary,
followed by 500ns or so in which
the processor is doing internal
operations and not interested in
the outside world; this is the time
we use to do a refresh operation.

The 4416 specification requires
that the whole memory be ref-
reshed at least every 4ms. To do
this, 256 different addresses must
be put on the address lines and

the RAS input pulsed low for a cer-

Al5
OUTPUT
SELECT PROCESSOR/

REFRESH
ADDRESS
LECT

tain time for each one. All this
must be done within the 4ms
allowed. In this design it will be
done every 256 us with a1MHz
processor clock.

The circuit consists of several
elements. First, there is an address
multiplexer which takes the 16
address lines from the processor
and switches them to tﬁe eight
address lines of the memories dur--
ing the processor access cycle,
Only 14 of the address lines are
used, eight are latched into the
memory ICs by the RAS signal and
six by the CAS signal,

Second, and allied to the
above, there is the refresh address
counter and buffer. The eight-bit
counter is incremented at the end
of each refresh cycle and provides
the 256 addresses necessary for
the complete operation. The tri-
state bus buffer puts the output
from the counter on the memory
address pins starting mid-way
through the previous processor

MEMORY
UPTO 84k x8

c
A

w

POWE

R
ON RESET

RAS,
g Aom— - GENERATOR

DELAY

CAS READ/

MEMORY

GEN~
ERATOR Locic
- l ’

Fig. 1 Block diagrarﬁ of the card
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(PIN 16)

OR 11}
AS NECESSARY)

n - <= A13(PIN 5)

-— A14{PIN4)

w| B | Owe—t 16 =0 +5V
475 o Z 15 —C 89 |*
# 23 o 3 14 “«0 | Al {+
| 0t | i 4 13m0 | C/O |«
= 74L$151 -
SEL 5 12 EIF | »
PIN8,9,10
6
7
8

9 g~ A15(PIN 7)

oV * CONNECTED TO OV TO SELECT
(PINB}  MEMORY AT ADDRESS SHOWN.
OTHERWISE CONNECT TO +5V

Fig 7 Use of 7415151

the locations are available. SW1
and SW2 can be used to gain
access to three others sets of 64
locations. Also, only one of the
four output bits of the PROM is
used — selected by LK1 — soa
tota! of 16 different memory maps
can be held by each PROM. Note
that unlike a previous design for a
memory board using this device,
the output of the PROM must be
programmed LOW to enable the
appropriate part of the memory
map. Note also that the address
lines are not used in order.

If desired it should be easy to
wire one or two chips to a 16 pin
DIL plug for use in place of the
PROM.

Construction

This stage of the project is not
difficult but just seems exceed-
ingly tedious. Step one is to check
that all the components will fit
their holes. Note that the DIN
41612 connector usually needs
1mm holes for its leads as does
C7. All the other components,
except RV1 and 2 which need 1.2
to 1.5mm holes, will fitinto 0.8 mm
holes.

Step two is to take all the com-
ponents off the PCB (you didn't
solder them on — did yow) and
make all the through-board links.
The easiest way we know of doing
this cheaply is to take a length of
22 swg tinned copper wire, stretch
it a little to make it straight and
stiff, squeeze the very end with
pliers to flatten it out so that it will
not fall through the holes in the
PCB and then cut off about % inch
(6mm). Repeat this process until
you have enou§h ieces to go
through all the link holes.

Support the PCB clear of the
table top with the component side
uppermost. Working from one end
of the board, put about a dozen of
the links in the proper holes and
solder them in place. Turn the
board over and put it flat on the
table with a piece of kitchen tissue
for protection, and solder all the
links on this side as well. Clip off

PROJECT : Memory Card

all excess wire and repeat until all
the links are made.

Step three is to fit all the 1C
sockets. Note that IC5 to 12 are
the opposite way round to the
others. Then fit the DIN 41612
edge connector and the other
passive components except R9.
Make sure that the diodes and
electrolytic capacitors are the right
way round.

At this stage it is advisable to
check that there is not short circuit
on the power supply lines. If this
test is OK then R9 can be fitted.
Check also thatOV and +5V
supplies are connected to each IC
socket Examine the PCB tracks
carefully, especially around the
edge-connector socket, for breaks
or solder bridges, as these will be
very difficult and possibly expen-
sive to find later.

Step fouris to insert IC15, 16,
17 and 18. Apply power to the
board and check that it does not
draw more than 100mA or so.
Now connecta1MHz TTL com-
patible square wave signal to the
202 test point. With an oscilloscope

or otherwise, as equipment
allows) monitor the RAS test point
and adjust RV1 such that the high
time is about 150ns. If this cannot
be done, check your PCB again
and verify the component values
of RV1, R5 and C4. Also check that
there are two pulses per 1us —
check C1, 2 and R3 if not CAS
testpoint should be continuously
high,

If you have got this far success-
fully, remove power from the PCB
and link X to E. Reapply power and
check RAS signal again. Now
check that the CAS testpoint has a
low pulse while the ¢, signal is
high. Adjust RV2 if necessary to
see this. If this signal does not
appear check RV2, R7, D2 and C5
and the signals at IC17cand d.

If all is correct, adjust RV2 such
that the CAS signal goes low about
100ns after the ﬁ/@gsignal goes
low. This should set the main tim-
ing to about the right area for
normal operation.

Switch off the power again and
insert 1C2, 3, 13, 14 and 19. Switch
on again and check that all eight
outputs of IC14 are counting,
Check that the outputs of IC18a
are switching on the rising edge of
the RAS signal. Check also that
IC19 pin 4 is permanently low and
all other outputs from IC19 are
high. Now connect the R/W input
to the board to 0V and check that
all outputs from 1C19 except pin 9
are permanently high. Pin 9 should

be pulsing low with approximately

the same signal as that on the CAS

testpoint. Pulling A14 or A15 in-

Euts low should alter the pin num-
ers but not the signal.

If you have got this far
successfully there is only one more
thing to do before inserting the
memory devices. This is to check
the power-on-reset circuit Inci
dentally if this does not work cor
rectly it could have given you
problems earlier. Temporarily
short-circuit C3 and monitor the
output of IC17b. This should be
low. Remove the short from C3
and check that the output of
1C17 b stays low for at least 200ms
(ﬁrobably neg@LSOOm_sL_DurinF
this time the RAS and CAS signals
will be high. Note that ¢, signal
should be present as earlyas
possible to ensure that the CAS
signal is forced high, although the
¢, line being low will also
accomplish this.

The last thing to do now is to
insert the 4416 memory devices
and IC1. The memory ICs are
accessed in pairs, so if you are not
using the ful?complement you
must insert 1C8/9, 7/10, 6/11 and
5/12 in pairs. This is also the order

in which they appear in the

memory space. Remove the X-E
link and insert a TBP24 510 suitably
programmed into the IC4 socket
and link XtoA, B, CorD as
appropriate. Alternatively, plug a
16-pin header into 1C4 socket
with, for example, a74L5151 con-
nected up to select the memory in
8K blocks. However you do it, the
SEL signal at X must be low to read
or write to or from the board.

A feature of this design is that
the SEL signal needs to be low _
only a short time before the CAS
signal is generated in order to
activate the memory control but
must be held until the end of the
¢, cycle for a read operation or the
end of the RAS signal for a write
cycle in order for valid data to be
read or written by a 6502 pro-
cessor. This should not be a pro-
blem for any normal address
decoder logic.

BUYLINES

Everything you need is readily available. |
Technomatic,c, Watford, Cricklewood |
[ and others suppy all of the semiconduc-
! tors (but note that the TBP24S10 is
usually listed simply as a24510) and the
PCB is available from our PCB Service. ||
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TRACK TAPES

Precision slit black

crepe tapes

(1 roli/pack). )

HB209 TAPE .020” £1.05
HB210 TAPE .025" £1.05
HB211 TAPE .031” £1.05
HB212 TAPE .040” £1.05
HB213 TAPE 050" £1.05
HB214 TAPE .062” £1.05
HB215 TAPE .080" £1.20
HB216 TAPE .100" £1.20
PADS L
Pre-printed dense black .. ’:g"
on .0012 acetate film | N
(500/roll) oD D

HB222 PAD .062/.025 £3.05
HB223 PAD .075/.025 £3.05
HB224 PAD .100/.031 £3.05
HB225 PAD .125/.031 £3.05
HB226 PAD .150/.031 £3.05
HB227 PAD .180/.040 £3.05
HB228 PAD .200/.040 £3.05
HB229 PAD .220/.040 £3.05
HB230 PAD .250/.040 £3.05

IC PACK (Dual-in-line)

Pre-printed dense black on .0012

acetate film (125 symbols/pack)
000000 HB28B0O/B 16PinDIL 1:1£3.20
080000 HB281/B 16 PinDIL2:1£3.45
oo HB284/C 16 PinDIL 1:1£3.45
HB285/C 16PinDIL2:1£4.00
HB286/D 16PinDIL1:1£3.20
HB287/D 16PinDIL2:1£3.45

CONNECTORS

Polyester Film-Strips 420mm Long

e00cce HB/324 Conn/D 1:1(20)£7.10

eooooo HB/325 Conn/D2:1(10)£7.10
HB/326 Conn/L 1:1(10)£7.10
HB/327 Conn/M 2:1 (10) £7.10

ARTWORK ACCESSORIES
HB202 Antwork Film A4 (5) £1.78
HB/CKGAS Precision Grid A3 (1) £7.00
HB/352  Anwork Knife (1) £1.44
HB/353  Blade (5)£0.40
HB/354  Blade <———=; (5)£0.50
PLAIN COPPER CLAD PCB

Top Quality FR4 Fibreglass

HB0O19 S/Sided 3"x4” (3) £1.26
HB020 S/Sided 6"x4” (2) £1.68
HB021 S/Sided 6'x9” (1) £1.89
HB026 D/Sided 6"x4” (2) £1.92
HB027 D/Sided 6"x9” (1) £2.16
VEROBOARD

Pre-Pierced ——————
Stripboard SRR

HB137 v/ Board 63x 95mm (1) £1.10
HB138 v/ Board 63x127mm (1) £1.27
HB140 v/ Board 95x431mm (1) £5.00
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PRINTED CIRCUIT MATERIALS

A small selection from our catalogue —

UV EXPOSURE UNIT

PHOTO-RESIST & FOTOTOOL
materials require exposure to UV light —
the type of light used determines the
quality of reproduction

— this simple-to-make
D.LY. kit comes .
complete with UV
lamp, holder, shade
etc. and full working
instructions to build
your own glass contact frame —

KIT HB/UV1 D.LY. EXP. UNIT £27.00

PHOTO-RESIST PCB
MATERIALS
Top Quality, Positive Photo-Resist PCB

HBO031 Pos S/Sided 3"x4” (3)  £2.29
HBO032 Pos S/Sided 6"x4" (2) £2.73
HBO50 Pos S/Sided 6"x9" (1)  £2.79
HBO039 Pos D/Sided 3"x4” (3) £2.86
HBO040 Pos D/Sided 6"x4” (2)  £3.43
HBO58 Pos D/Sided 9"x6” (1)  £3.49
HB062 Positive Developer (11it) £2.06
HBO012 Ferric Etchant (11t) £1.78
HBO14 Process Tray (1) £2.54
HBO17 Copper Cleaner (1)  £1.49
FULL PHOTO RESISTKIT

HB/2 Complete Photo Resist Kit £29.00

PHOTO-TOOL MATERIALS]

PCB photo masters made to highly
professional standards. UV Exposure.
High intensity Image. Pos or neg

for simplicity of muiti- imaging.

HB3  Fototool Kit Complete £27.00
HB101 Foto pos film 15x20cm (6) £5.07
HB102 Foto pos film 20x30cm (6) £8.77
HB105 Foto neg film 15x20cm (6) £4.10
HB106 Foto neg film 20x30cm 6) £6.49
HB109 Fototool Developer (11it) £2.90
HB111 Fototool Fixer (i £1.89

LABEL & PANEL MATERIALS
Convert Fototool masters into highly professional
labels and panels. Sinple process — durable finish.
Packs include lamination film and Double sided
adhesive. 7
HB114/YELL. Yellow Fotolam  20x30 (3) £2.76
HB114/BLUE. Blue Fotolam  20x30 (3) £2.76
HB114/BAL.Brushed Aluminium 20x30 (3) £5.17

ELECTRONIC PROJECT KITS

A special selection of popular electronic
projects from Argus Publications is now
available. A wide choice of interest is
covered including yrComputingseMusic
YeHi-fide SecuritydeNovelty.

Allkits include PCB, components, case & panels and
instructions, and are offered at prices to suit all
pockets. SEND TODAY FOR OUR “ELECTRONIC
KITS” BROCHURE.

PRINTED CIRCUIT DRILL
COMPACT 2- SPEED

PCB DRILLING M/C

MAINS POWERED.

PRECISION MACHINE

FOR PRECISION

DRILLING.

HB 187 PCB DRILL £152.00

PCB DRILLS (CARBIDE)
LONG LIFE SOLID CARBIDE FOR
PRECISION

HB189 CARBIDE DRILL 09mm (1) €202
HB190 CARBIDE DRILL 10mm (1)  £202
HB191 CARBIDE DRILL 1.imm (1)  £202
HB192 CARBIDE DRILL 1.3mm (1)  £202
HB193 CARBIDE DRILL 16mm (1)  £305
HB194 CARBIDE DRILL 2.0mm (1)  £409
HB195 CARBIDE DRILL 30mm (1)  £522

COMPUTER ADD-ONS

A comprehensive range of add-on Kits
*ROBOTICS% MUSIC% SPEECH %
and many other interesting projects.

COMPUTER LEADS & CABLES

A comprehensive range of Ribbon connectors,
cables and connectors is available for most popular
computing applications.

Easy add-ons for ZX Spectrum

Explicitly detailed book to build
address decoder and 17 electronic
add-on projects.

HB/2000 BOOK + DECODER KIT £24.00

=== S

I QTY| REF | DESCRIPTION| PRICE

. Total Inclusive of VAT & Carnage £
Cheque/P.O. enclosed made
l payable to HOBBYBOARD.

ETI/12/4

]

'ACCESSI [T T ITTTTT]

l Name )
Address

I Please forward the following Catalogues.

I (] Hobbyboard [JJ Electronic Kits

I [0 Computer Add-ons [] Computer Cables '

§ B KELAN ENGINEERWG LTD. |
I ey
North Yorkshire HG2ONJ.

I AFARNELL ELECTRONICS COMPANY Tl (0423) §70938.
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KELECTRONICS

DISCO

IN-CAR
CB

Low distortion 0.05% TYP

Discomixer Phonic 6050 Discomixer Phonic MX7700 Discomixer Phonic SM 501
% 2 magdecki/p 3
* 2 linei/p £110.98 * 2 mag deck i/p A * Full headphone §44.98
* 1 mici/p e * 2 switchable mic/ - ‘ monitor L
% 7 band graphic line inputs 3 % 2 xlinei/p
% twin vu meter - ’ * 5 band graphic % 2 x mag decki/p
| * heanhone ‘ * led vu meters * 1 xmici/p
: mgmtor ) s % cross-fade * twin vu meters
* mic over ride % separate record % mains operated
* mains operated output
* mains operated
Howland & West MX950 Howland & West MX850 Phonic EQ1005
Microphone Mixer Stereo Graphic Equaliser Stereo Graphic Equaliser
£65.98
* sixmici/p's g * 7 bands/channel % 545 equaliser
* stereo line i/p s % 12dbboost or cut bands
% headphone ; % tape monitor i % led vu meters
monitor button o * tape monitor
% stereo/mono sw * mains operated * meter leve!
* master fader : controls
* mains operated ;. L+ﬁ % connections by
- phono plugs
DEl Analog Echo Machine Stereo 2 & 3 way Echo Microphone
g Electronic Crossovers P
z*way ‘ 3*way 4 | % echo volume
i cross over fre- cross over fre-
EpBERIeeC £79.98 quency 500 Hz quency COMITE £34.98
system o ne * level control for 500Hz+3KHz * echo on/off Ap200
* mici/p fwg,\,d high R gAggerlnti:ggt;ﬁishfor * battery operated
* linei/p e * 19" rack mogunt . | * 10ftcable
* foot switch skt 1 % vinyl carrying
* output attenuator £79.98 £89.98 case
* peakled PoE200 v
* mains operated _
27 Band Mono Cassette Recorder 1,000 Watt Stereo Slave Amp
Graphl,c Equahser for V|C20/64 % 500 watts per channel
— £20.98 * Twin VU meters
* 27 separate sliders PAp 200 L - ESusp
pass switc "
* LED. overload indicator £190.98 pre set levels 4 lgolﬁgkf:f”"t
% 15dB Boost or cut Bpea%e save led % short circuit protectio
: : 19" rack mount simple operation

plugs direct into
VIC20/64
tape counter

* %% %%

250W Power Amp

% 125w per chan
nelinto4ohms % 20-
20khz frequency re-
sponse % open &
Short circuit proof
% cannon i/p & o/p
% level control for
each channel x twin
vumetres % 19" rack
mount

400W MOS-FET
Power Amp

£234.98

P&Pp 5.00

% 2 x 200W % 5Hz
to 30KHz + 1db fre-
guency response

% latest mosfet
technoiogy * twin
o/p meters & fully
short circuit proof

x 19" rack mount.

FOR MAIL ORDER

48 Dalston Lane,
London, E8
Tel01-249 4814

Open 10am to 6pm Mon-Fri
9.30am t0 5.30pm Sat

N

ALL OFFERS ARE SUBJECT TO AVAILABILITY

THE MUSIC MAKERS

700W Power Amp

2 x350W/channel
into 4 ohms % 20Hz aitfza

to 20KHz frequency
response % cooling
fan % cannon i/p +
o/p connectors

* twin vu meters.

TRADE ENQUIRIES WELCOME

TAKE ADVANTAGE
OF THE HY-TEK
PRICE POLICY
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FEATURE

TECH

PS

BOOST $Wila

NOTE: "%
IC1,2 = ANY OP AMP P

R3
100k

1600H2

+ C1 €3
sw2 n0 22p
I +
800Hz c2
9 n0
|
T 4 'vR\/v A AAAN—
2

R4 : Q) ouT
100k 2 . '

Tape Noise
Reducer

W. Wirth
Sri Lanka

Amateur-made multi-track record-
ings often suffer from tape noise
caused by the accumulated noise
floors of individual tracks and multi-
ple generations of tape to tape

transfers. Encode/decode units like
Dolby and dbx are effective but are
costly and critical in alignment and
use. Playback only noise reducers
arealso sensitive to alignmenterrors
and have side effects such as
“breathing’.

._This simple circuit uses the prin-
ciple of ‘pre- ‘and” de-emphasis to
obtain its noise reduction. The tre-
ble frequencies are boosted during
recording and given a complemen-
tary cut on playback so that the

signal remains flat but high fre-
quency noise is reduced by 8—
10 dB.

IC1 is a high impedance buffer
which prevents loading of the input
and interaction with the reactive
components R2, 3, 4 and C1, 2
which are configured around 1C2.
Switch SW1a, b selects either the
boost or cut mode. SW2 chooses a
turnover frequency of 800 or
1600 Hz

Fixed frequency/amplitude
units such as this work best on
signals with restricted high fre-
quency content like bass, acoustic
guitarand vocal tracks. The greatest
noise reduction (10 dB @ 10 kHz)
can be obtained with these signals
using a turnover of 800 Hz. Drum,
synth, and similar high frequency
content signals can be processed
but it would be best to use the
1600 Hz turnover and set the
recording level conservatively.

C3 reduces gain at very high fre-
quencies to help avoid saturation.
Its presence in both boost and cut
modes causes a tracking error
resulting in a 3 dB loss at 20 kHz
This was felt to be insignificant.
Although any op-amp can be used,
best results are obtained from low
noise devices; an RC4136 is a good
choice for a two channel unit.

Quiz Machine

G. J. Phillips
Durham

The circuit shown has been
designed for use in a quiz where
each contestant has a button and
the first person to press causes his
light to illuminate, thereby cueing
the question master. The circuit can
be used for any number of buttons
fromtwototen. The design features
automatic reset after a preset time
delay so that no intervention is
required by the question master.

IC1 (pins 1 to 6) is connected as
an astable multivibrator which
feeds the clock input of a decade
counter IC2. As the counter cycles,
each of its outputs QO0, Q1, etc goes
to logic 1 in turn,

When a contestant presses his
button, the bistable formed by IC1
(pins8—13) isreset therebyin?;ibit-
ing the clock of 1C2 and effectively
freezingthe counterat the Q output
associated with the button pressed.
For example if button PB1 is
pressed, the counter freezes at QO
causing Q2 to turnon. Q1 is turned
on alsoirrespective of which button
is pressed. Lamp LP1 is therefore lit

ETI DECEMBER 1984

or 14 Q4=PIN 10
AAAA 13 CLOCK Q5= 1
ne -9 cLocK 15 a6= 5
¢1 ENABLE iC2?  RESET}— a7= 8
¢y M3 A, 8- o
/;7-7 Q Q1 Q2 a3 /09 = 11
8 3 f2 |4 |7
———Q) +15V
NOTE: [
IC1 = 4001
IC2 = 4017
Q1,2 = BC107

D1,2,3 etc. = 1N4148

LP1§O l 10 MAXIMU
I3 31

T Y« suzzza,
REPEATED nL‘P TO

R5 « )
15k .
Q2

indicating that PB1 has been
pressed. LP1 remains lit for a time
period set by C1, R4 (approx. 3
seconds) after which the bistable is
set via pin 8. Lamp LP1 is then
extinguished and the circuitis ready
for another round.

The cyclic nature of IC2 ensures
thattwoormorelamps can neverbe
lit simultaneously. It may be argued
that the circuit is unfair in that if the
counter has just cycled past Q0 and

ov

PB1 is pressed before say PB3, then
PB3 will win even though it was
pressed later. In practice, however,
the counter is cycling very fast and
the”who pressed 1st” judgementis
made in a fraction of a millisecond,
many times faster than human
judgement can be made.

A buzzer is connected between
the collector of Q1 and the +15V
rail to give audible indication that a.
button has been pressed.
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Shunt Regulated
Spectrum Power

Supply

A. S. Hughes
Holywel

The Sinclair Spectrum power
supply unit has an unregulated out-
Eut which is capable of operating

oth the computer and the Sinclair
printer. Consequently, when it is
used to power the computer alone,
the supply voltage can rise to well
above 9 volts. A friend of mine has
12 volts supplied to his 16K
model.

Since the computer takes about
0.8 A, the internal 5 V regulator has
to dissipate (12 ~5) x 0.8=15.6
watts. This, together with high
ambient temperatures causes the
computer to become very warm,
This shunt regulator circuit, when
interposed between supply and
computer, willreduce the Spectrum
working temperature.

As we all know, the 5 volt
regulator is perfectly happy with an
input voltage of 8 volts. | have also
learnt that the printer does not
object to 8 volts either. It therefore
makes sensetosupplythe spectrum
with 8 volts to achieve the lowest
possible operating temperature.

INPUT FROM

- - —0 +8V
'S,ISNCLAIR °""‘r -
= 201 R3 R4 RS
1k2 R6
| N 3o RVL
] Q1 3 S ko
%C/— ‘ [ }
NOTE:
I ;
Q2 = 2N c2
03 = 2N3054 =
D:1’=§x5404 by 2200u
ZD1 = 5V6 400mW 1
LED1 = ANY RED LED
] > ‘;¥LEDI
< |
——r ]
e
o -— —0 0V
The advantage of shunt regulation,  reduces its collector current to
as opposed to the more usual compensate,

series regulation, is that there is no
significant voltage drop across the
supplycircuitin series withthe com-
puter. Therefore, on full load, when
there is no voltage to spare, this cir
cuit can cope.

Q1 emitter is clamped at 5.6
volts below the positive supply rail.
The base of Q1 goesto the potential
dividerformed by R5 and RV1. Ifthe
supply voltage should rise, the bias
to Q1 increases, causing Q2 collec
tor current to rise, which in turn
increases Q3 collector current. The
large current taken by Q3 tends to
keepthe supplyvoltage down. Ifthe
load current should increase, Q3

D1 drops 0.8 volts thereby
ensuringthat the Sinclairsupply unit
is not overloaded. R4 reduces the
dissipation in Q3 to less than 3
watts. If the unit is left switched on
with no load connected the power
dissipated in R4 will be about 8
watts.

Itookthe opportunitytoinclude
a few luxuries in this circuit, such as
the power on indicator (LED1) and
extra smoothing capacitor C2.

Tosetupthecircuit, connectthe
output to an 8 ochm 10 watt power
resistor (4R7 and 3R3 in series) and
adjust RV1 for an output of 8.2
volts.

INPUT O—]
R1
i) 47%

NOTE:
1IC1 = ANY OP AMP

RVib >

50k = QUTPUT
L0G N

1
|
H
|
i
|
{
|
I
|
|
Lo

Loudness Control

R. Leach
Reading

Most audio amplifiers equipped
with a loudness control employ a
tappedvolume controltoallow bass
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andtreble boost at low volume sett-
ings. This is intented to account for
the non-linearity of the ear at
these levels.

The circuit shown allows the
same effect to be obtained using
only an ordinary 50K dualgang
potentiometer. A fourgang poten-
tiometer would be required for

stereo operation (Cirkit supply one)
or alternatively two dual-gang ones
could be used, one for each
channel.

The IC could be a 741 or any
similar device but for best results a
high quality op-amp such as the
TLO71 is preferable. The gain of the
circuit is effectively unity at 1kHz
but approximately10 dB bass boost
is provided at 100Hz and high fre-
quency attenuation in the feedback
loop ﬁives approximately 5 dB gain
at T0kHz As the setting of volume
control RV1bisincreased, so also is
that of RV1a which reduces the
effects of the frequency selective
networks around the op-amp. At
maximum volume the amplifier fre-
quency response is flat over the
audio spectrum,

The unit could be arranged so
that it might be switchedin and out,
either by re-routing the signal path
or by inserting a switch at point A,
This would isolate the frequency
selective networks from ground and
leave the IC functioning as a unity-
gain amplifier with a flat frequency
response.
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Memory Map
Simplification

P.M. Buckley
Leeds

Although very simple, this idea
speeds up I/O processing and shor-
tens machine code programs
considerably.

In microsystems using the 6821,
selection of the internal registers in
the PIA is usually achieved by
attaching AO & A1 of the address bus
to RSO & RS1 onthe6821. This gives
the: memory map shown in Table
1.

A1 | A0 | REGISTER SELECTED
o jo DDRA AND 1/0 REGISTER A
0 |1 CONTROL REGISTER A
1 |o DDRB AND I/0 REGISTER B
1 |1 | CONTROL REGISTER B
Table 1

This is awkward as the I/ O regis-
ters are two bytes apart, which
means 16 bit registers such as the
index registerin the 6800 cannot be
used to read and write to the I/O
ports. Instead two eight bit opera-
tions have to be used.

By simply swapping over the
connections to RSO and RS1 the
memory map changes tothatshown
in Table 2.

A1 | A0 REGISTER SELECTED
0 0 DDRA AND 1/0 REGISTER A
0 1 DDRB AND 1/0 REGISTER B
1 ] CONTROL REGISTER A
1 1 CONTROL REGISTER B
Table 2
|
ADDRESS
BUS
6821 PIA
AQ Q= - £l RSO
Al 25 RS1

Square/Triangle
Generator with
Variable Mark/
Space Ratio

P. J. Thompson
Lancashire

The problem with most methods of
obtaining a variable mark/space
ratio from normal astable circuits is
the tendency of the ratio to alter
withfrequencyand vice-versa. With
this circuit both adjustments can be
madeindependently of the other. It
also produces constant amplitude
outputs.

IC14a, IC1b and associated com-
ponentsform afast(non-saturating)
Schmitt trigger. Trigger voltage is set
by the current, to virtual earth,
through R2 multiplied by the input
resistance RV2a and R8.

The potentiometer RV1, IC1c,
C1 and associated components
control the mark-space ration. The
rate at which C1 charges is con-
trolled by the resistance between
the output of the Schmitt (IC1b)
and the virtual earth of IC1¢c. Hence
over one cycle the average value of
resistance equals (RV1/2) + R7
eliminating the effect of this control
on the frequency.

When the output of IC1crises to
the positive trigger voltage IC1b's
output switches to a positive value
determined by R3 and R4, thus the
output of IC1c starts to fall as it
discharges C1. Upon reaching the
negative trigger voltage IC1b
switches to its negative value (R5
and R6) so IC1c's output starts to
rise, and the cycle is repeated.

The frequency is controlled by
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RV2a, which determines the trigger
voltages and hence the time taken
to charge (discharge) C1. (Large
RV1a= Large trigger voltages=
Long times= Low frequency).

e triangle (ramp) waveform is
derived from the output of IC1c
However, as the amplitude at this
point is determined by the trigger

voltages, use is made of a dual'’

ganged potentiometer. The first

side (RV2a) controls the frequency,

and the second (RV2b) corrects the
triangle amplitude; the peak input

current to the Schmitt trigger equals

the current through R2, (a constant)
and as RV2ashould equal RV2b the
peak current into IC1d's virtual
earth is constant, and therefore sois
the output amplitude. As R2= R10
the square and triangle amplitudes

“are the same,

It is recommended that FET
input op-amps are used because of
theirsuperior slew-rate; a poorslew-
rate would degrade the high fre-
quency performance and cause the
mark-space to alter the frequency.

|

RIANGLE
ouT

0O
SQUAR
ou

+12V

l

Lo
100n
PIN 4
ov IC1
PIN 11
c3

T 100 t

-12V0

I

Square wave amplitude
(V= Supply voltage).

Frequency

NOTE:

iIC1=TLO74

D1-6 = IN4148

*C1 =390n for 2Hz-200Hz
= 39n for 20Hz-2ZkHz
= 3n9 for 200Hz-20kHz

1614[v+0.7]+0.7) Volts
I

(Viciy —0.7) R7

- Hz~
2.Vici, (RV2a+R8) CT _Ry_1+R7)
2

= approx 0,08 Hz ’

(RV2 a+R8) C1
M



Simple ZX80/81
Tape Mod.

S. Beet
West Kirby

The recently published ZX80/81
tape mods are both simple and
cheaF, but | have used an even
simpler, and completely free, mod-
ification for several months without
any problems.

Most of the problems associated
with saving programs on cassette,
are due to mains-induced hum in
the connecting leads. The ET| mods
overcome this by increasing the
signal level so that the mains hum
becomes less significant. However,
by transferring the 1kQ resistor from
across the output of the ZX80/81 to
the input of the tape recorder, the
hum is still attenuated by a similar
amount but, since the mains hum is

ORIGINAL SINCLAIR CONFIGURATION

: . 47Ip CONNECTING LEAD
——NA—}
SINCLAIR GASSETTE
Losic RECORDER
REVISED ARRANGEMENT TO AVOID HUM PICKUP
MO 47p
(D
— " W—]}— —9_____ ; __g, ;
SINCLAIR CASSETTE
- LOGIE Hd RECORDER
47n _[

much smaller than the 5V logic
level, the input signal-to-hum ratio
becomes very large and reliable
data transfer is much more likely.
Ideally the 47 n capacitor should
alsobe removed, but itsimpedance

at 50Hz is negligible so this is not
usually necessary.

The resistor can either be placed
inside the cassette recorder or in
the plug at the cassette end of the
lead.

Signal/Peak
Indicator

RM. Bland
Rugby

This circuit was designed as a
cheaper version of the normal LED
bargraph type VU meters and uses
only two LEDs. The green one is a
“signal present’ indicator which
starts to glow with an input signal of
about —30dBm and glows pro-
gressively brighter with increasing
input signal. At around 0dBm the
red peak’ indicator switches on.
The input is AC coupled into
220k ohms to avoid loading the
signal source. The op-amp is any
standard 741 type (non-fatching),

NOTE:

1C1 = 741 or similar
Q1,2 = BC108C

D1 = 1N4148
LED1=GREEN LED

— —O+12V
LED1
%\l‘ SIGNAL

LEDZ = RED LED

/7J71

andfunctionsasa half-waverectifier
with a gain of about 7. The signal is
then smoothed by C2. Q1 functions
as a voltage controlled current sink

and controls the brightness of LED1.
Q2 operates in the switching mode
and switches on LED2 when its base
reaches about 2V.

CMOS
Monostables

P. Harding
Exeter

The circuits presented here are a
further variation on the basic CMOS
monostable design; the NOR typeis
reset by a positive pulse and, the
NAND type by a negative pulse.
Hence the reset pulse polarity
matches that of the trigger pulse.
Circuit operation is simple. Tak-
ing the reset input of the NOR ver-
sion high forces IC1 b’s output low,
removing the feedback to IC1a. The
original trigger signal must have
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NOR TYPE +VEQ

NOTE. R2
IC1=4001 1MO

JLineuT
O O gp———O

10u OUTPUT

heen removed before the monost-
aole can be reset. Operation of the
NAND version is similar to that of
the NOR type, but with reversed
logic polarity.

With the values shown, the cir
cuit has a period of about 6s,
although component tolerances (in

OUTPUT

ineut

NOTE:
ic1 =401

NAND TYPE

C1) will have a large effect on the
actual period. Care must be taken
when using high values of R2 withan
electrolytic for C1; leakage currents
may prevent the capacitor charging
to the CMOS high threshold so that
the monostable never times out
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Micropower 5 Volt
Regulator

B. Hunter
Dundee

The voltage regulator shown here
was designed to supply a CMOS
microprocessor data logger which
had to run for several days from Ni-
Cad cells without recharging An
ordinary low power voltage regu-
lator such as a 78L05 consumes
several milliamps and in a circuit
with a very low quiescent current
would contribute quite significantly
to the battery drain. The regulator
shown here requires a little over
100uA, giving a considerable saving
in battery current The common or
garden low power regulator also
requires an input voltage about 2
volts above the output voltage; the
design given here will work with an
input only 0.5 volts higher than the
output voltage so fewer cells can be
used to power the circuit

The 9491 is a bandgap voltage

>
31 + 7 i
v
il 11 " 22 Vour
2| %4
8| |
|
701 R3
A NOTE: 220
(1 =7611
Q1= BTy v

ZD1 =949 1'.22V precision voltage reference

reference which gives a very stable
1.22V and can operate from a current
as low as 50uA This reference
voltage is fed to the inverting input
of a CMOS op-amp where it is com-
pared with a fraction of the output
voltage. The output of the op-amp
drives the base of the BC477 and
this transistor increases the output
current of the amplifier.

If the output voltage starts to
decrease due to increased load,
then the fraction of V,,, on the non-
inverting input of the op-amp dec-
reases. This causes the output
voltage of the op-amp to fall and

TECH TIPS

thusturnthe PNP transistoron more
to compensate for the increased
load. :
Pin 8 of the op-amp sets the
quiescent current of the device to
oneofthreevalues. Ifitisconnected
to v+ then the quiescent current is
10pA, if connected to v— the quies-
cent currentis 1 mA, and if connec
ted to a voltage between v— +0.8V
and v+ —0.8V, then the quiescent
current is 1T00uA. Thus connecting
pin8 tothe reference voltage givesa
quiescent current of 100uA. The
capacitor across the output pre-
vents any oscillation of the circuit.
Using the component values
iven, the circuit performs as
ollows.

For Vout= 5.06 volts-—

Vin minimum = 5.27 volts with
10mA load

Vin minimum = 5.57 volts with
40mA load

No load current= 112 uA

Desoldering Tool
Improvement

S.S. Norman
Sunbury-on-Thames

The following idea is a method of
making de-soldering too! nozzles
last forever.

if a neoprene sleeve (RS Com-
ponents Part No. 399-729) is fitted
over the nozzle as shown, with the
sleeve protrudingabout an eighth of
an inch over the end, it can be seen
that the nozzle will never get hot
enough to meltand eventually wear
out. The sleeve also improves the
efficiency of the tool by forming a

seal overthe iron and joint to be de-
soldered, which results in more
solder being removed in one
operation.

When the end of the sleeve gets
worn it can either be turned around
or cut back, soasingle sleeve can be
used at least two or three times.

The price forone sleeve is about
one hundredth of the cost of a new
PTFE nozzle, thus the use of the
sleeves can produce quite a saving
where these tools are used frequen-
tly and in large numbers.

If it proves difficult getting the
sleeve on, a tiny amount of sleeving
lubricant (RS Part No. 544-077) can
be used to ease it on.

1/8"

.

f_____/ ) “:jjk_

SLEEVE

Note: RS Components will only
supply trade and professional
customers. If you are unable to use
them because ofthis and can findno
other source of neoprene sleeving
Crewe-Allan & Company of 51,
Scrutton Street, London EC2 will
order the RS parts you need for a -
small extra handling charge.

Reducing Relay
Power
Consumption

S.T. Jones
Solihull

Most relays need much more
current to ‘pulkin’ than to stay
closed. For example, a six-volt relay
may need 80 mA to pull-in but only
20mA to stay closed, so the extra
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—0 FROM
SUPPLY
0.g. 6V

dter
FROM = 470n
PREVIOUS ©

STAGE

O oV

60 mA is wasted current. {n the cir
cuit shown, current consumption is

reduced by limiting the current
drawn to 20 mA with a suitable resis-
tor. Normallythis would prevent the
relay closing at switch-on, but
capacitor C1 charges to the supply.
voltage when the rela?’/‘ is off and
discharges to provide a high current
at switch-on. When the switching
transistor turns on, this current
pulse is sufficient to close the relay.
D1 provides the usual back-EMF
protection and can be almost any
general-purpose type. C1 is elec-
trolytic and should be of 200u or’
more.
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ADSR For

Electronic Organ

CA Van Latum
Rotterdam

While constructing an organ based
on the SGS-Ates M108 organ chip, |
found the normally used ADSR cir-
cuits far too expensive to
construct

The ADSR-unit described below
incorporates all the normal ADSR
functions and is very cheap and
simple. The whole circuit is based
on one op-amp wired as a
comparator.

The trigger outputs of the M108
are first inverted and buffered (not
included in the circuit diagram as
one inverter-buffer circuit can be
used to trigger all ADSR-blocks). As
a key is pressed TDS will become
high for about 9ms. The output of
the comparator IC1 will turn high
and capacitorC1 willbe chargedata
rate determined by R4/RV2
(attack). When C1 has reached a
voltage

V=V supply. R1/(R1 + R3)
the comparator output will turn low.
C1 will then be discharged via R5/
RV4 (decay) to a level determined
by RV3 (sustain level).

All this assumes that the key is
still pressed, so KPS is high. As the
key is released KPS will turn low and
C1 will discharge via R2/RV1
(release). As C1 must not be given
the chance to discharge via the out-
put op-amp a high input resistance
device must be used, for example a
TLO81. NotethatiC1 mustnotbean
open-drain output op-amp.

KPS O

RvV3*

TDS'O—"\?\‘/:/\-——- D3
—— \V—0

R4 RE

4K7

ke NOTE:
IC1 =741 or %LM324
1C2 = TLOB1 or TLOB4
RV2 .
Mo SEE TEXT

RV4
™o

RV1
™Mo

: R2
RAR

amdme C1

/J; 3u3

Asquadop-amp|Cscanbeused,
four independent ADSR units can
be constructed with just two ICs.
The connections to the control
panel can be made very easily as
only four wires are required per
unit!

The necessary equations to
calculate the component values
are:

Viaxou™ Vauppy R1/(RT+R3)

=1 X‘Vsupply

Attack time t; = R.C.Ln(x)

Sustain level Vo= P.V, ., /20
where P = fraction of RV3
(0—10)

Decay time tg= 2,3.R.C. where R
is R)5+RV4+Rp (volt divider
res.

Release time t,= 2,3.R.C

Voltage divider resistance Rp
= 100.P. (20-P)}/20

TDS

KPS

The timing component values
chosen give the following
periods:.—
t;= 0,01 to 2 Sec.
ty=0,01to5 Sec.
ty=10,01 to7 Sec.

Note that the decay time varies with
the sustain level but this was found
to be quite acceptable.

Remote Noise
Alarm

S. Huckstepp
Colchester

This alarm allows a microphone to
be placed at a great distance from
the alarm and power supply cir
cuitry yet includes a preamp at the
microphone end to reduce noise
pickup along the line and uses only
two wires.

Q1 amplifies the volta%e
induced in the microphone while
D1 provides a reference voltage
0.6V less than the supply to over-
come the transistor's base-emitter
voltage drop. When the level of the
amplified signal tapped off by RV1
exceeds the thyristor gate thres
hold, CSR1 conducts and increases
the current consumed by this part of
the circuit. C1 and R1 provide a
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RECEIVER

O +VE

PREAMPLIF IER % RS
(* %0

CRYSTA!
MICRO-

R1 *

RV1
10k

drer
CSR1 =g= 100u
25V

NOTE:
Q1=BC179

Q2 = BC214L
D1 = 1IN914

D2 = 1N4001
CSR1=MCR102

LOAD

RELAY,
BUZZER atc.

delay to prevent CSR1 triggering at
switch-on.

The voltage at the bottom end of
R6/RV2 is usually less than 0.6V

OGND

below the supply voltage, but when
CSR1 conducts this is pulled down
and Q2 conducts. RV2 isadjusted to
ensure that Q2 saturates.
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TTL Clock
Delay

Phil Walker

Some circuits require non-over-
lapping clocks for their operation,
notably the 6500 series micro-
Frocessors and certain audio delay
ines. It is not always easy to obtain
this type of waveform without
special chips so this circuit was

evised using TTL gates as delay
devices. The original circuit was
intended to reconstruct the ¢, and
¢, from a 6502 based micro when
onlytheg, signalwasavailableatthe
connector interface.

As shown the circuit will give a
period of about 50 to 80ns from the
time one output goes to 0OV until the
other goes to the high level. Omit-
ting IC1 b and cwill shortenthe time
while inserting the spare section of
IC2 between [C1b and c will
lengthen it. The operation of the cir-
cuit is not dependent on the input
clock frequency but the rise and fall
times should be better than 10ns if
possible. Ifthisis a problem, usethe
spare section of IC1 to sharpen the
input signal (74 LS14 preferred) and
swap the designations of the out-
puts. Thiswilladd agate delaytothe
reconstructed signals.

TECH TIPS

Automatic Car
Alarm

G. Landry
Natal, S.A.

The problem with most car-burglar
alarms is that one tends to forget to
activate them. This little circuit does
so automatically.
Upon switching the ignition off,
Q1 turns off and C1 starts discharg
ing through R2. This maintains the
output level of the OR gate(D2, D3,
R4) high. During this discharge
period (set at two minutes by the
values of R2 and C1) the driver can
leave his car without setting the
alarm off. However, after this
eriod, the voltage across C2 is
ower than the Schmitt NAND gate
IC1athreshold. If an intruderopens
adoor, the OR gate goeslowandthe
monostable around 1C1a, IC1b is
turned on. This in turn switches on
Q2 which operates the relay for a
period dependingon C2 and R6 (set
for 1 minute).
Theonlywaytodisablethealarm
is to operate the external switch (a
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P2ies |c2a . O 92" OUT
IC1a iIc1b IC1c Ic1d
: NOTE:
J IC1 = 74LS04 or 74LS14
’ IC2 = 74L508
A ) B .
L O
O #1° OUT
*OMIT OR REPLACE WITH 1 SECTION OF 'LS08
FOR SHORTER 9192 DELAY
INSERT SPARE SECTION OF ‘LS08 BETWEEN
INVERTERS FOR LONGER DELAY
INPUT @2 I I [ L
A | _ I |
5 ———
I I |
[ ] - |
OUTPUT 91 | ‘ - ]
OUTPUT 92 I | J
APPROX 80nS USING
‘LS14 AND ‘LS08
AS SHOWN
ONE GATE
GATE
IGNITION
INTERIOR
NOTE:
s IC1= 4093
Q1=8c107
Q2 = 2N2807
D14 = 1N4148
D5,6 = 1N4001

DOOR
SWITCH

2D1 = 15V ZENER

magnetic switch was used in the

rototype). This causes the NAND
atch around IC1c and IC1d to set,
putting an earth on D4 which will
reset the monostable. The car can
now be entered without fear of sett-

ing the alarm off as the NAND latch
will only reset when the ignition is
turned on again. The circuit is pro-
tected against transients by D7, C3
and ZD1 and consumes about20 wA
when on standby.
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‘A’ Weighting Filter

B. Porter
Kings Lynn

The ‘A weighting is used to com-
pensate for the unevenness in the
average human hearing Human
beings are, for the most part, much
more sensitive to middle range fre-
guencies than to either extremely
low or extremely high frequencies.

This circuit will match the official
‘A-weighting curve very closely
indeed and can be used in conjunc-
tion with an audio millivoltmeter to
give an indication of the apparent
loudness of a signal.

The resistor values given are for
1% types but if accuracy is not too

R1 R2 R3
15k8 15k8 15k8 R4

TECH TIPS

c3 c4
22n 22n

NOTE:
IC1,2 = LF351 or similar

important you can use 5% typesand
select the nearest available value. If
you do use 1% types you may find it
necessary to do a little substitution.
A 15k and an 820R in series will
prove an acceptable substitute for
the 15k8, an 82k and a 1TM2 in

parallel can be used instead of the
76k8, and a 330k and a 4M7 in
parallel can be substituted for the
309k A47p capacitorand a4p7 in
parallel will prove a sufficiently
close approximation to the 51p
specified.

Ultra Low Cost
Light-Pen

G. Parker
London

This light-pen is intended for use
with a ZX Spectrum and is the
cheapest, simplest design you're
ever likely to find: it does not even
need an edge connector.

The unit (which can easily be
housed inside an opaque biro case)
is connected to the EAR socket and
the +9V line. The latter can be
obtained by either soldering a wire
to the 9V socket inside the com-
puter or adding an extra socket and
plug to the power supply line.

The advantage of using the EAR
socket is, aside from cutting out the
expense of an edge-connector, that
no address decoding or data isolat-
ingis needed. You can put pulseson
the Ear socket and unless the com-
puter is performing that particular
IN command it will ignore them
with no damage to the circuitry.

Tosee what state the penisin, an
IN84 command should be used.

Photo-transistor Q1 is a BC109,
the top of which has been cut off
with a pair of stout scissors. It has a
high darkimpedanceandinthedark
transistor switch Q2 will be off and
when PB1 is pushed no current will
flow. In the light, the transistor Q2
will switch on, allowing a positive
voltage to flow through PB1. The

NOTE:
Q1 = BC109 with top cut off
Q2 =BC109

3.5mm

JACK

PLUG
g~
EAR
SOCKET

CENTRE
CONNECTOR

+8V QUTPUT
OF ZX POWER Qr—amrramrre!
SUPPLY

amount of light required for switch-
on can be adjusted by RV1 to suit
different colours on the screen.

Casio fx-180P
Resistor Decoder

R. Hutchison
West Kilbride

This programis designed to convert
resistor colour codes to their correct
numerical value. It works with both
four and five band resistors, and,
although designed for use with the
fx-180P, should be easily adaptable
to suit most other programmable
calculators.

The program listingisas shownin
Table 1. In order to make the best
use of this system, part of the
keyboard has to be colour coded.
The easiest way to do thisisto make
a colour template to fit around the
0 —9,v/, and +/— keys. Thisis really
quite straightforward if drawn out
on 1mm squared paper. Once you
have got the template to fit correc-
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tly, it is a good idea to sandwich it
between two layers of clear Fablon.
The colour coding for the template
is given in table 2. A 2mm wide
coloured band around each key is
very effective.

Use of the system is as follows.

Firstly load the program into the
machine, then fit the template.
Enter the colours of the first two (or
three) bands; press RUN: enter the
colours of the third (or fourth) band;
press RUN. The calculator will now
display the value of the resistor in
engineering notation, i.e. 10° (kQ);
105(MQ); etc. )
Examples:
green-blue-red-yellow: display
shows 5.62°%, j.e. 5.62 MQ.
yellow-violet-gold: display shows
4.7% e 4.7Q.
Note that it is necessary to press
both gold or silver coloured keys
when a gold or silver band is
encountered.

ENG
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Table 1. Program Listing

Colour
Black
Brown/Gold
Red/Silver
Orange
Yellow
Green

Blue

Violet

Grey

9 White

+/— Gold/Silver
Note that the v/ key is included in the

template even though it is not used in
this program. '

)
~

CNOUAWN=Ox
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Table 2. Template Colouring



AMPLIFICATION

CHOOSE CRIMSON. THE
NAME THAT MEANS QUALITY

ALL OUR MODULES:-
® superior p.c.b., component identification, solder resist.
* non-potted so non-disposable if damaged.
* metal film resistors.
* negligible noise and distortions.

OUR BIPOLAR POWER AMP MODULES:-
¢ fuseless electronic shut-down with re-set facility.

® reverse polarity protection.

* high output current capability (>25 Amps on CE1704).
® 18 transistors, 7 diodes.

OUR MOSFET POWER MODULES:- (FES08, FE1704)
* reponse down to d.c.

¢ j-fet inputs.

s common source output for highest efficiency.

OUR CPR2 PREAMPLIFIER
¢ ultmate sound quality.
* 42 semiconductors and perfect symmetry topology.

Before buying elsewhere check out the features of CRIMSON quality:-

NEW PRODUCT: FET3 POWER MODULE
UP TO 450W. 900W BRIDGED MODE.
100V R.M.S. BRIDGE. £74.50

Examples from our range of buiit, tested and
guaranteed modules.

Interak 1

A METAL
Z80A COMPUTER

Colleges, Universities, Individuals: Build your
own modular Z80A-based metal 19" rack
and card Interak computer. Uses commonly
available chips — not a single ULA in sight
(and proud of it). If you can getyour own parts
(but we can supply if you can't) all you need
from us are the bare p.c.b.s and the manuals.

Interak 1's greatest
asset — space for
expansion.

(Up to 8 more cards
4% x 8" each)

(P.c.b.srange in price from£10.95t0 £17.75
+ VAT; manuals £1 - £5))

The Interaktion User Group has 14K BASIC,
Assembler, Fig Forth, Disassembler, Debug,
Chess and a Book Library, Newsletters etc.
No fears about this one going obsolete —
now in its fifth successful year! Send us your
nameandaddresswitha21pstampandwe’ll
send you 40 pages of details (forget the
stamp if you can't afford it!) You've already
got a plastic computer for playing games,
now build a metal one to do some real work:
Interak, Interak, Interak!

Greenbank

Greenbank Electronics (Dept T12E), 92 Chester Road,
New Ferry, Wirral, Merseyside L62 5AG
Telephone: 051-645 3391
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¢ anti-thump circuitry. Price Inc.

¢ selected passive components. Modkile Power/Load VAT & Delivery
CE608 60W/8R £21.00
CE1004 100W/4R £24.50
CE1008 100W/8R £27.50
Write or phone for details:- or contact our agents:- gg: ;g; :;ga;gg £36.00
CRIMSON ELEKTRIK STOKE, BRADLEY-MARSHALL, il TEoven ey
Phoenix Works, 500 King St., 325 Edgeware Road, London FE1704 240W/4R £52.00
Longton, and (especially for demonstrations):- CE3004 300W/4R £49.00
Stoke-on-Trent ST2 1EZ. WILMSLOW AUDIO, BO1 BRIDGER £8.20
Tel: 0782 330520 35-39 Church St,, Wilmslow, Cheshire. CPR2 PREAMP £47.95

FREE CAREER BOOKLET

Train for success, fora
better job, better pay

Enjoy all the advantages of an ICS '
Diploma Course, training you ready for a
new, higher paid, more exciting career.

Learn in your own home, in your own
time, at your own pace, through ICS home
study, used by over 8 million already!

Look at the wide range of opportunities
awaiting you. Whatever your interest or
skill, there’'s an ICS Diploma Course
there for you to use.

Send for your FREE CAREER BOOKLET
today—at no cost or obligation at all.
TICK THE FREE BOOKLET YOU WANT
] A'NDI POST T‘OD|AY‘

TELEC RONI D
i ENGINEERING SERVICING |
j ELECTRICAL RUNNING YOUR[—}
ENGINEERING OWN BUSINESS 1I
Name . .. . l
Address I
BSESPCIOE E'S E?ét;onics | l
Dhwsion of National lg:\i':“éa\z‘a ﬁajd g Ollbzzposi I

(all hours)
--------------J

47

education Corporation
[ 1 1 ]
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ELECTRONIC SIREN

KIT

Produces an extremely loud piercing swept
frequency tone from a 9-15V supply. Enable
Input for easy connection to alarm circuits.
Includes 5in. Horn Speaker.

£7.90

Mini Siren
As above, but with a small speaker (instead
of horn speaker) for internal use. £4.30

SECURITY PRODUCTS

o
Protect your home (=
and property and S
save by building
your own burglar
alarm system
Stair Mat 23x 7in (950 120} £1.70
Floor Mat 29 x 16in {950 125) £2.60
Tamper-proof connecting block
{950 110} £0.30
Door/Window Contacts. Flush
mounting, 4 wire, Magnet/switch
Per Pair. (950 140} £1.05
Window Tape 0.5 wide. 50m
{950 145) £2.50
Window Tape Terminations
Per pair. (950 150} £0.36
Key-operated Switch. 1. 5A/250V
SPST Heavy chrome metal
(350 128} £4.50
Passive Infra-Red Detector
Detects intruder's body heat. Range

10 metres 12V DC, n/o & n/c contact
Size: 4x 2% 2ins. {950 135) £45.00
Alarm Control Unit. 4 input circuits, 2-
instant and 2-delayed Adjustable entry.
exit and alarm times. Built and tested. Full
Instructions supplied. Size. 180x 130 x
30mm. ‘Supply: 12v DC.
{950 160) £26.00
Ultrasonic Burglar Alarm. Self-contained
mains or battery powered unit complete
. with horn and AC adaptor.
£45.00 + p&tp £2.20
8W Horn Speaker. 55 ins 8 ohm. Ideal
for sirens, etc 2 5m lead and 3 5Smm jack
plug. (403 148) £6.15

IR GARAGE DOOR
CONTROLLER KIT

For controlling motorised garage doors
and switching
garage and drive
lights on/off up to
arange of 40 ft

Lots of appli-
cations like
controlling hghts
and TVs,

etc, in the home. Ideal for aged or dis-
abled persons, this coded kit comprises of
amams-powered infra-red receiver with a
normally open relay output plus two
latched transistor outputs, battery-
powered transmitter and opto-isolated
solid state mains switch.

XK103
XK105 Extra transmitters

£25.00-
£10.50

" eanteckiTs |

PN2 FM Micro Transmitter £7.50
PN3  Stabilised Power Supply £13.70
PN5 2 x 10w Stereo Amphifier  £14.50
PN6 2 x 40w Stereo Amplifier £24.95
PN7 Pushbutton Stereo Preamp £12.80
PN8 Tone & Volume Control £13.60
PN11 3w FM Transmitter £11.95
PN13 Single Channel FM

Transmitter £9.80
PN14 Receiver for above £15.50

TOP QUALITY .

.. TOP SERVICE

BOTTOM PRICES!

For FREE CATALOGUE send 9" x 6" SAE — contains full list of stock
range all at very competitive prices. Cash with order (except account
customers). Access or Barclaycard telephone orders welcome. Add
65p p&p + 15% VAT to all UK orders. Overseas customers add £2.50]
p&p Europe, £6.00 elsewhere. Giro No. 528314002. Goods by return
subject to availability. Shop open 9am —5pm {Mon-Fri). 10am —4pm

MICROPROCESSOR

TIMER KIT
Designed to can-
trol 4  outputs

independently

switching on and
off at preset times
over a
cycle.
play of time and day, easily programmed
via 20-way keyboard. Ideal for central

- heating control  (including different
Sat). ALL PRICES EXCLUDE VAT ——— switching times for weekends) Battery
- back-up circuit. Includes box.
18 time settings.
ESENTS GALORE | -
XK114. Relay Kit for CT6000
includes PCB, connectors and
one relay Wil acceptup to 4
BasﬂmgﬁDl relays. 3A7240V c/o contacts £3.90
q
:’:‘;"95 PCs, w::,,’,i' Kitin, 701 115 Additional Relays £1.65
Crystay aerig
all com Carpioce |
ensm\,‘:3 s 1o ma:nd ELECTRONIC LOCK KIT
ize: 5.5 Miature 'adi,a
Quires ppy 4 X 2 cms With hundreds of uses indoors, garages,
IDEA( FO v bane,y car anti-theft devices, electronic equip-
INNERg | ment, etc. Only the correct easily
5.50 | changed four-digit code will open it! Re-
quires a 5-15V DC supply. Output
ZOky\gr?AULT’METER ZSSmA Fits into standard electnical walt
10A dg QF';S inclyding Complete kit {except front panel)
B 0 OOR CHImM 10M, 3¢ g g 2rce to XK101 £11.50
ased on SABO600 IC the kit ; E Tkv. Bats, de voits to Electric Lock Mechanism for use with
gqlmponents, loudspeake It includes aj and cq ’_e’Y checkgr existing door locks and the above kit.
rilled box (965 x 771y g PC8. pre 281 Sppe. 1URY buz (Requires relay.} 12V AC/DC coil
Stuctions. Requires 5 gy 219 Full in WO, g0 32 % 89 x (701 150) £14.95
g';’,ahswitch, IDE S ;OQV battery and m. (40 104)
NERS. Orderas XK102 £8] FoR_BE. = m
. £5.50
TE These kits are ~
ith designed to b e A
DIGITAL MULTIMETER okV MUL-r‘;‘u\\m\e\e‘ ‘“5 replgce e '
19 ranges including dc current to 2 nae quality s dc Va\'\d dard wall switch -”{
10A, resistance 10 20M, ac & dc 23 1 current 20 i toconwrolupte -
volts and npn/pnp transistor gain. ‘7'A100V- rest “‘.‘sw‘ Qo 300w of fighting - N -
Full overload protection. Comes Y scate: T\Ya"‘sb 1€
with test leads, battery and d scal€S: Conm. 5 i
case. Size: 175 x 93 x 42mm \ga“:g\%s 102 BT 1695 TDR300K Remote Controlled
YA
(405 204) £32.00 o5 106 Light Dimmer £14 95
e MK6 Transmitter for -
. £4.50
S I OCK'NG FILLERS Alf full spec. branded devices. gbove
PACK (1) 650 Resistors 47 ohm to 10Mchin - 10 per value £4.00 TD300K; TouchDMmmer L1.25
PACK (2)*40 x 16V Electrolytic Capacitors 10.F to 1000uF £3.25 TS300K Touch Switch £7.75
PACK (3) 60 Polyester Capacitors 0.01 to 1.F/250V — 5 per value £5.55
PACK (4) 45 Sub-mini N TDE/K 2-way extension
ub-miniature Presets 100 ohm to 1 Mohm — 5 per value £2.90 forabbveltits £2.50
LD300K Rotary controlled
Light Dimmer £3.95

\\

These kits are designed to enable infra-
red remote control to be incorporated into
virtually any application from switching
car locks or alarms to controlling Hi-Fi or
TV. The application will determine the
interface circuitry between the receiver
and the controlled device. General in-
structions and applications are supplied.
The kits are coded and provide a high
dearee of security and noise immunity.

MK 18 Transmitter Kit — for use with
MK 11/MK12 receivers. Requires PP3 bat-
tery. Size: Bx 2x 13cms. Range approx

60ft. £6.80
Keyboards for MK 18
MK9 4-way for use with MK 12 £1.90

MK 10 16-way for use withMK12 £5.40
MK1311-way foruse withMK11 £4.35
MK11 Receiver Kit — mains powered.
Provides 10 latched plus 3 analogue out-

' puts ideal for controlling audio amplifiers,

TV or lighting where control of Ight
brightness is required. £13.50
MK14 AC Power Controller Kit — for
{phase} controlling AC loads from MK11
analogue outputs, eg lamp dimming.
£5.20

™~

MK 19 Stereo Amplifier Controller Kit —

.for remote control of bass, treble and

volume {or balance) by MKII. includes a one of
10decoder remote channel or input selection.
May be connected between the pre-amp and
power amp of aimost any audio system.

version of the above Zero switching to

- fng.ze reduce interference. £8.95
MK12 Receiver Kit — mains powered Optional opto input allowing audio ‘beat’/
with 16 latched or momentary outputs. light response (DLA/1) ~ Top
Latched version is for applications re- DL3000K — 3-channel sound to light kit

quiring one output on at a time, eg TV
channsl selection. Momentary type gives
an output only during transmission. Lines
may be latched as required.
Size: 9x 4x 2cms £13.50
MK 15 Dual Latched Solid State Relay —
for switching mains loads such as lamps,
TVs. etc, from the outputs of the MK 12
{momentary}. 15 items may be switched
independently using 8 MK 15s. Triacs (not
supplied) switch at mains zero to re::duce
4

interference
.
.

N

ELECTRONICS

11-13 Boston Road

London W7 3SJ

ORDERS
01-567 8910

ENQUIRIES
01-5799794

01-579 2842 TECHNICAL AFTER 3pm

DL1000K — This value-for-money 4-way
chaser features bi-directional sequence
and dimming 1kW per channe! £15.95
DLZ1000K — A lower cost uni-directional

features zero voltage switching, auto-
matic level control and built-in micro-
phone. 1kW per channel. £12.95

OTHERKITS

CT1000K Clock/Timer £14.90
CT1000KB Clock/Timer + Box £17.40
XK126 DVM/Thermometer £15.50
MK1 Thermostat £4.60
MK2 Solid State Relay £2.60
MK4 Tempetature Control £6.50
MK5 Mains Timer £6.50
MKé6 Infra Red Transrmitter £4.50
MK7 Infra Red Receiver £10.50

All kits include PCBs,
assembly instructions.
For further details send S.A.E.

components and
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FEATURE

How many heads do you have? Are they laminated or solid?
And how wide are the slits in them? Vivian Capel reveals all
that you need to know about your tape heads (what else?)

hile it is easy to understand the mechanical

L fR 7 aspects of tape recording and the electronic

ones are quite straightforward, the operation

of the heads and the various factors affecting them are

generally less readily understood. In this article, we do

not intend to go deeply into magnetic theory, but rather

to explore some of the practical whys and wherefores, so

that the recorder user will have at least a nodding
acquaintance with the head and what it does.

Fig. 1 Magnetic recording head showing core, gap and coils.

Construction

The construction of atape head is really quite simple,
see Fig. 1. In essence it consists of a squared-off ring of
magnetic material on which is wound one or two coils.
Oneend of theringisrounded and in the centre of this is
afine vertical slit orgap whichis filled with ashim of non-
magnetic material,

In the case of a stereo head there are two ring-cores
and sets of coils, one stacked above the other, separated
bhy a magnetic shield to reduce cross-talk between
them,

When a current is passed through the coils a
magnetic field is set up through the core and across the
gap; the two sides of the gap form the poles ofan elec-
tromagnet, one northand the othersouth, dependingon
the direction of the current through the coils.

Most of the magneticfield passes through the gap via
the shortest path, that is from one gap face to the other,
but not all. There is also an external field which forms a
roughly hemi-cylindrical pattern around the outside of
the gap. It is through this external field that the tape
passes.

As the tape travels across the gap it is magnetized in
sympathy with the signal currents through the coils, and
thus a series of magnetic zones are created along the
tape track. The heigﬁt ofthese (whichiis the width of the
track) is the same as the height of the gap and so is fixed,
but the width along the tape depends on the fréquency
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recorded: high frequencies produce narrow zones while
low frequencies give rise to wide ones.

During playback, the magnetized zones passing back
over the gap induce varying fluxes in the core which in
turn generate corresponding EMFs in the coil windings;
the recording process is the reverse, approximately.

Two Heads?

Obviously, the same head that made the recording
can serve to play it back, and in the majority of recorders
this is the practice. It would in fact seem that this was an
ideal arrangement, as there thus can be no alignment or
azimuth differences with the same head gap doing both
jobs. Yet we find that in the more expensive machines
two heads are provided (in addition to the erase head)
one for record and the other for playback. Where space
is limited as itis in the audio cassette recorder, the two
heads may be mounted side-by-side in the same casing.
If one head seems to do the job well enough in most
machines, why go to the trouble of having two?
Suspicious-minded individuals may wonder if this is just
a ploy to hike the price and sell the goods, rather like
those early’ 10-transistor’ radios that had three of them
soldered to the printboard doing nothing,

In this case, there are several advantages in having
separate record and playback heads. Firstly it makes AB
monitoring possible, whereby you can switch from the
source to the playback head whilst actually recording,
and compare; any deficiencies in the recording can be
immediately detected. However, some machines have
separate heads but do not give the AB monitoring
facility, so there must be other reasons.

To appreciate the playback head, we need to take a
closer look at it, and in particular, its gap. We have
already mentioned that high recorded frequencies are
represented by narrow magnetic zones. To read them
accurately, we need a narrow gap thatis less than half-a-
wavelength of the highest recorded frequency wide.

To see why this is so, imagine a complete cycle of a
high frequency recorded on the tape; ithas two sections,
the positive half cycle and the negative, which are rep-
resented by corresponding northand south pole regions
alongthetape. Ifthe playback gap is awhole wavelength
wide, asin Fig 2a, both sections appearacross the gap at
the same time and the flux cancels, giving no output. The
Eap width then, is one of the main limiting factors to the

ighest frenquencies that can be replayed.

Whenthe gap width equals halfa wavelength, output
is at maximum, Fig. 2b. We can then calculate the
theoretical upper limit fora particulargap width, oralter-
natively specify a maximum width to obtain a given
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Fig. 2 When the playback gap is equal to a whole recorded
wavelength, the fields of opposite half-cycles cancel and pro-
duce zerooutput(a). When the gapis equal to halfa wavelength
(b), output is at maximum.

upper limit The standard compact cassette tape
speed is 17 inches per second, or 47,500 microns per
second. Dividing that by any particular frequency will
give its recorded wavelength in microns, So?orzo kHz,
the wavelength on tape is 2.4 microns. Half of thisis 1.2
microns which is therefore the maximum width foragap
which would be required to record up to 20 kHz
Actually there are various losses which take place
that affect the high frequencies more than the low.
These cause a fall- off from around 4 kHz, but electronic
equalization can boost the signal above that point so
that a resonably level response is achieved toward the
theoretical maximum, Boosting beyond the limit set by
the gap widthis useless because cancellation occursand
boosting nothing produces nothing — except noise.

A Wide Gap

One might, therefore, assume that a narrow gap in
the region of 1.2 microns is necessary to obtain a good
HF response from the record head too. Some surprise
may be caused by the discovery that dedicated record-
head gaps are much wider, up to 10 microns in many
cases. According to our above calculations, fora10 mic-
ron gap the half-wavelength frequency is a mere
2.4 kHz. How does it manage to record wavelengths
many times shorter than its width, and why is the gap
made so wide?

Fig 3a shows the goings on at the head, but an anal
ogy might help usto see howitis done. Supposingalong
strip of material is required to be painted in alternate
inch-wide black-and-white stripes. It is moved past a
machine which has two spray guns filled respectively
with quick-dry black and white paint, ata speed of one
inch in two seconds. The machine fires the spray guns
throughamaskwithaninch-wideslotalternativelyevery
two seconds. Thus one stripe is just beyond the mask as
the next one is sprayed. )

Could half-inch stripes be obtained? Yes, by simply
operating the guns every second. The first stripe is an
inch wide, but it has only travelled halfway across the
mask before the next one is sprayed. So it overlaps the
first, and in the same way the third overlaps the second.
The result is a series of half-inch stripes. Even narrower
ones could be obtained by firing the guns more frequen-
tly, yet with the same 1-inch mask

Inthe recording head, for frequencies having ashor
ter wavelength than the gap, the flux ﬁartially erases
what has Eone before, leaving only thatwhich has passed
beyond the range of the gap; the trailing edge of the gap
effectively ‘writes’ the recording

Actually, the audio signalis sugerimposed on asteady
high-frequency bias signal which carries it over the non-
linear low-level portions of the magnetizing curve. The
bias signal magnetizes the tape butisalmost completely
self-erased by succeeding half-cycles, leaving the
superimposed audio. The bias frequency ideally should
be has high as possible to avoid intermodulation distor-

tion with the high audio frequencies, but this raises pro-
blems in the head as we shall see later.

Why A Larger Gap?

As we have seen earlier, the external field from the
record head gap extends in an apﬁroximately hemi-
cylindrical configuration around it. The presence of the
tape, being a magnetic material, modifies this some-
what. However, the distance that the field extends from
the gap is proportional to the width of the gap, being
roughly half that of the gap width.

With anarrow gap, thereis only a small external field,
hence a shallow penetration of the magnetic coating on
the tape, Fig. 3b. On the other hand, a wide gap, Fig 3,
produces a more extensive field and deeper penetra-
tion. Deeper penetrationin turn means more of the coat-
ing is utilized and gives a better signal-to-noise ratioand
a higher magnetic saturation point. Hence, by employ-
ing two heads, the optimum gap can be used for each, a
narrow one in the playback head to obtain maximum HF
response, and awideroneforthe recordheadtoachieve
deep penetration and utilization of the tape coating

This, incidentally, explains a phenomenon which has
puzzled some recorder users. Dirty heads prevent
intimate contact between head-face and tape, and have
a similar effect to widening the gap. Tapes replayed
suffer from a loss of high frequencies, and with really
dirty heads, sound badly muffled. Ifarecordinghas been
inadvertently made with a dirty head and subsequently
played back it might be thoughttohave been hopelessly
ruined. Not necessarily so: after cleaning the head and
re-playing it is often found to be not as bad as feared.
While the signal level is lowerand noise higher than nor-
mal, the HF response is reasonable, and the recording
may be passable.

If then you have gone to a lot of trouble to record a
computer programme and then find it turns out more
SIC than BASIC because of adirty head, try cleaningand
reloading before giving up! Better still, make sure the
head is clean beforeheand!

) t TAPE BASE ‘ {

TAPE BASE
— S ¥ Y _COATING e

“COATING

( TAPE BASE (
{ COATING 5 )

Fig. 3 A wide iap in a recording head can record short wave-
length signals by overlapping and partially erasing the previous
half-cycles. External gap from the field is roughly hemi
cylindrical (semi-circular when viewed from the top) and the
depth of the field in the tape is roughly half the gap width (the
gap is the diameter of the circle and the depth the radius) A
?a;rrower gap (b) leads to a smaller depth than a wider gap
o.

Perpendicular Or Horizontal?

When recording medium to low frequencies, the
recorded wavelengthislongin comparison with the field
depth and the resultinF internal field produced in the
tape-coating is mainly longitudinal, that is, it lies along
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FEATURE: Mind Your Head

I L

(b)

Fig. 4 Conventional recording heads produce longitudinal
magneticzonesin the tape coating, withNS, SN, NS polarity, (a).
Perpendicular recording in which the tape passes between the
recording poles Fives a greater packing density, and N,§,N, S
adjacent pole polarity.

thetapeinthe directionoftravel, Fig 4a. Onlyattheends
of each zone does the flux have a vertical component
and become perpendicular to the tape surface.

To achieve a strong field in the longitudinal direction,
theactive ma%netic particlesinthe coatingarenotof ran-
dom shape like gravel chips, but acicular (needle-
shaped). When the coating is applied during
manufacture, it is passed through a powerful magnetic
field before it dries to align all or most of the needles
along the length of the tape.

At present, much research is being conducted in
various fields to pack as much information as possible in
the smallest space. Video and digital audio systems
demand high information packing densities so stim-
ulating the search. Attention has turned to making the
recording field principally perpendicular, Fig. 4b. Justas
you can get more peopleinahigh-rise block of flats than

inbungalows of the same ground area, more information .

could be stored by perpendicular fields.

This would mean orientating the needle particles so
that they would all be standing on end. Though not
impossible it would pose problems for the tape makers.
The recording field would be applied by passing it
through rather than across the tape, which would mean
the tape travelling through the gap. One way of doing
this would be to construct a head having a very fine
magnetic pole-piece surrounded by non-magnetic
material, with a permalloy plate behind the tape to com-
plete the magnetic circuit.

The magnetic zones thus created would alternate
NSNS and resemble a collection of bar magnets arrayed
side by side with opposite poles adjacent. This is much
less prone to self de-magnetization than the present
system whereby the zones NSSNNS are equivalent to
bar magnets assembled end-to-end with similar poles
adjacent.

Information packing densities closer than the
wavelength of visible light are possible, which makes
feasible many applications that could not be seriously
considered with the present technology. Linear video
recordings may be possible, thus eliminating the
mtlachanical complexity of rotating head-drums and heli-
cal scan.

Bias

Sowe mayseeradical changesintape-headdesignin
the future. Butnowbacktothe present, andin particular,
tape bias. We have alreadyalluded to HF bias, but whyis
it necessary and what exactly is its effect?

When any magnetizable material is magnetized, the
process does not proceed at first in a linear manner; in
fact the plot of magnetism against magnetizing force is
quite curved. After this initial non-linearity though, the
plot straightens and the characteristic becomes linear.
The effectis similartothe operating curves of valves and
transistors but with one exception, the magnetic curve
has a negative component. The material can justas well
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be magnetized in the opposite direction, whereas of
course you cannot reverse the current through a
transistor.

Atypical curveisshownas partof Fig. 5a; the negative
section is identical but opposite to the positive section.
One point to note is that this is the curve foran (initially)
unmagnetized piece of tape;, if the tape were
magnetized, the magneticfield would, obviously, notbe -
zero when the magnetizing force was zero, and we'd
have a completely different curve; this sort of situation is
dealt with in detail by textbooks on electricity and
magnetism,
~If we applied a signal to the recording head in the
form of sine wave, the resulting magnetization (and
hence the resulting signal on replay) would be grossly
distorted, due to tﬁe non-linear central portion of the
characteristic, Fig 5a. The simplestsolutionisto apﬁplya
DC bias current to the record head in addition tothe AC
signal, so that the AC signal sits entirely with the
rek:atively linear section of the curve, as shown in Fig
5Db.

This works well enough in practice, but it is wasteful
of the tape’s recording potential. With the negative por-
tion unused, the maximum recordable signalis less than

-
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CHARACTERISTIC
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MAGNETISATION

>
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S D
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COERCIVE FORCE

RESULTANT
RECORDED
SIGNAL

Fig. 5 Initial magnetizing characteristic of recording tape. (a) A
sine wave signal recording over the curved lower portions of
negative and positive characteristic, resulting in distortion and
lowvolume. (b) DCbiaslifts the operating pointto the middle of
upper striaght portion giving linear output, but limited
amplitude. (¢) AC high-frequency bias bridges the curved non-
linear portions so presenting the superimposed audio to both
straight sections. The result is a linear, large amplitude’
recorded signal
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half what it could be if both portions were used and the
signal-to-noise ratio is also less than half what it would:
be. For this reason, DC bias is used only on cheap
cassette recorders.

AC bias is used in all the better and hi-fi recorders,
and it does make use of the whole magnetisation curve,
The audio signal is added to a high-frequency (several
times the maximum audio frequency, and typically 30-
100 kH2) sine wave, to give the effect shown in Fig 5¢
(note that this is not amplitude modulation, and Fig. 6
shows the difference!)

When this composite signal is applied to the tape,
distortion occurs where the composite signal traverses
the non-linear parts of the curve, But the distortion is
onlyofthelowerportionsofthe HF bias; the audiowhich
is riding on the crest of the bias waves is unaffected. The
upper and lower portions of the composite wave affect
the positive and negative parts of the characteristic, pro-
ducing complementary audio signals. These add to pro-
duce the final recorded audio signal of large
amplitude.

What happenstothe bias signal? It has been said that
it is not recorded because the frequency is too high.
Well, itis recorded on the tape, otherwise it could have
no effecton the tape’s magnetization curve; the bias fre-
quency is recorded by the ‘paint stripe’ effect already
described for high-frequency audio.

However, it does not remain on the tape for more
than a few microseconds. This is due to self-erasure. A
magnetic field does not have hard and fast boundaries; it
diminishes rapidly beyond the main field, but it does
exist outside it. Hence the field from the gap extends
along the tape for a very short distance; so even though
the tape has passed it, it is still within a quickly
diminishing field.

Now this has little or no effect on long wavelengths
because most of the recorded half-cycle has passed well
beyond the reach of the field before the next and
opposite half cycle starts to build up. With very short
wavelength is not so; the field from the gap at one
half-cycles extends sufficiently to erase the preceding
one, and as the tape proceeds away, the diminishing
field zeros out, until there is nothing left.

We end up with nothingon thetape exceptthe audio
signal. This effect accounts for another phenomenon.
Self erasure can also occur with high audio frequencies,
although to a lesser extent than with the bias. Atthe high
signal levels, the stray field is stronger and so erases
furtheralongthetape, affectinglonger wavelengthsthan
with low signals. Hence the high frequency response
taken at 0 VU on the recording level meter is always
poorer than when taken at a lower level.

Fig. 6 The difference between a superimposed signal (a) and a
modulated one (b)., With the superimposed signal, the
amplitude of the high-frequency component remains unaffec-
ted, hence it is not modulated.
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Fig. 7 Relationship between distortion and frequency response
with a change of bias level. Optimum point for minimum distor-
tion also produces a drop of 3 dBin tlge 10 kHz signal level (for
one bra)nd of C120; tapes vary in amount of distortion and
HF loss).

Another associated effect is that too high a bias level
curtails the audio high-frequency response. This is a
rather unfortunate effect because there is an optimum
bias level at which the distortion is at a minimum, and
going either higher or lower will increase distortion.
Unfortunately this optimum level for distortion is too
high for maximum HF response, as self-erasure by the
bias signal will have begun to make inroads into the
higher audio frequencies.

S0, bias can be set for either maximum HF response
or minimum distortion, but the two settings do not coin-
cide, see Fig, 7. Usually a compromise setting is chosen
someway between the two. Each make of tape has its
own bias requirements so a tape that performs well on
one machine may not give of its best on another which
has a different bias setting Understandably, makers
tend to set the bias for best results on their own make of
tapes, if they also manufacture tape. If desired, bias can
be re-set using suitable test equipment, tooptimise fora
particular brand of tape.

Head Materials

Various head materials are currently being used by
the manufacturers and are often specified in their
brochures. What are the characteristics of these
materials and which, if any, is the best?

The standard material used in the majority of
ordinary cassette recorders and many hi-fi decks is Per-
malloy which is an alloy of about 78% nickel and iron
with a small proportion of molybdenum. It accepts a
high flux density without saturating which means that it
wi%l take high recording levels without distortion. Italso
has a high permeability, which gives a good flux at the
tape.

pU nfortunately, the permeability drops as frequency
increases so that at 10 kHz it is between a fifth and a
tenth of its value at 1 kHz Hence, the head response
falls with increasing frequency, with poor results at the
upper end of the range. As self-erasure and other losses
affect the high frequencies too, this characteristic is par
ticularly unwelcome.

Another problem is caused by eddy currents. When
an electrical conductor is situated in a changing
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magneticfield, currentsareinducedinit Sothe fiux pro-
duced by the signal currents in the coil when recording,
or by the tape during playback, produce currents within
the core itself, because Permalloy is a good conductor.
These eddy currents give rise to heat and therefore
losses; furthermore, theyincreaseasthe frequencyrises.
So hereisanotherfactorthatimpairs the high-frequency
reSﬁonse. In particular, such losses set a limit on the
highest frequency that can be used for the bias. A high
bias frequency reduces the possibility of intermoduFa—
tion distortion, but this advantage cannot be realised
with Permalloy heads.

To reduce eddy currents, Permalloy cores are
assembled as a stack of laminates, similar to an iron-
cored transformer. Unfortunately this brings another
snag it is almost impossible to assemble a stack of
laminates so thatthe sides are perfectlyinline; they may
appear so to the naked eye, but through a microscope,
they canbeseentobe staggered to varying degrees. This
matters little around the periphery of the core, but it
doesat the gap, where, owingtothe smallsizeof thega
itself, anystaggering canincrease the effective gap widt
(Fig 8) whichis especially detrimental in the case of the
playback head where a narrow gap is essential

A further drawback with Permalloy is its softness. It
rates 130-140 on the Vickers hardness scale and wears
rapidly compared to other materials, in the order of 120
microns per thousand hours, and 1,000-2,000 hours is
abouttheaveragelife before performance deterioration
dictates a replacement. The non-magnetic shim which
fills the head gap and thus prevents it becoming clogged
with magnetic material shed from the tape, is chosen to
have similar rate of wear as the core material. For Per-
malloy it usually is beryllium copper foil.

T

EFFECTIVE
GAP WIDTH

A

Fig. 8 Laminated stack with imperfect alignment. Effective gap
width is increased. With widths of little more than one micron,
small irregularities matter.

Soastoavoid thevarious disadvantages of Permalloy,
sintered-ferrite wasdevelopedasa heag material. Thisis
a combination of various oxides, mainly iron oxide, zinc
oxide, manganese oxide, and nickel oxide, in fine grain
form with a ceramic filler and binder.

At first glance the material seems inferior to Per-
malloy; it permits about half the maximum flux density,
and has only around a tenth of its permeability.
However, the permeability is less dependent on fre-
quency, being three-quarters at 10 kHz of its 1 kHz
value. 1t has a comparatively high electrical resistance
which means minimal eddy currents, sothe HF response
is well maintained and the bias frequency can be high,
reducing distortion levels. Absence of eddy currents
means t%.at the core can be solid instead of laminated,
makingit easierto make an accurate gap. Finally, a major
advantage is the hardness, which at 400 on the Vickers
scale, is three times harder than Permalloy.

There are, however, a number of disadvantages. As
already noted, the permeability is much lower as is the
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maximum flux density. Also, the material is brittle and
liable to chip. Tiny air bubbles can sometimes be found
in it, which could result in cavities in the face when itis
machined into shape. Residual magnetism tends to be
higher, requiring a larger coercive force to overcome it
which can result in a higher noise level.

Theseandotherdisadvantages have led tothesearch
for a method of improving the characteristics of ferrite,
and the development of HPF (hot-pressed ferrite). Asiits
name implies, this is produced by compressing ferrite at
high temperature J)uring manufacture, pressures of
7,000 Ib per square inch at 1,400°C being typical.

The permeability of HPFis not only betterthanferrite
but greater even than Permalloy, while the permeability
consistency with frequencyis as good as sintered-ferrite.
Residual magnetism too is far better, being less than
ferrite and Permalloy. Maximum flux density though is
the same as ordinary ferrite which is less than
Permallioy.

As regards hardness, HPF scores again being even
harderthan ferrite at650-700 on the Vickers scale, mak-
ing it five times harder than Permalloy. To give compar-
able hardness, the gap filleris usually made of hard glass.
One manufacturer claims a wear factor of0.4 micron per
1,000 hours which is very good indeed. HPF heads are
also used in video recorders, but they have amuch shor-
ter life there because of the high head-to-tape speed. A
life of 1,000-2,000 hours is the normal expectation.

No bubbles can remain in HPF heads so the
possibility of unexpected cavities is eliminated. Like
ordinary ferrite it can take a high polish and so ensure
intimate tape/head contact with minimum drag,

It might seem that HPF has nearly everything going
for it but there is a major problem — metal tape. This
needs a much higher flux density both to record and
erase, and as we have seen ferrites are inferior to Per-
malloy in this one respect.

So the search continues for the ideal tape-head
material and various substances have been tried. One of
these is Sendust, which has the sensitivity of Permalloy
and the hardness of ferrite. The snag is low electrical
resistance though, leading to eddy currents. This has
been overcome by makin%it in ribbon form by blastingit
through rollers when hot, then rapidly cooling
Laminates are made from the ribbon, so we are back to
laminated stacks and their problems of staggered

aps.
& pHowever, as the high permeability is most needed
during recording on metal tape, and as recording-head
gapsare widerthan playback ones, gap accuracy s less of
a problem. Laminated Sendust can be used for the -
record-head while a solid HPF head can be used for
playback.

Permalloy  Ferrite HPF
Constituents Ni MnO M“g
Fe Fe O Fe
Mo zfo? zfo?
NiO NiO
Permeability:
1 kHz
10 kHz 18000 1200 20000
Max Flux Density 1500 900 10000
(gauss) 7000 4000 4000
Coercive Force 0.02 0.5 0.015
(oersteds) 5
Specific Resistance 5™10 >100 >100
(ohm.cm)
Vickers Hardness 135 400 700
Table 1 Head materials and characteristics. ’



Azimuth

Correct positioning of the head or heads is essential.
Firstly, the height must be such that the tape is in a per-

fectly straight line across the head assembly. If one head |
is out of line, the tape-guide on the side of the head will |
pull the tape up or down at that point, resulting in |

damageto the tape edge ora weaving motion producing
regular variations of signal level and HF response.

Next, the head must be vertical from front-to-back A
backward lean, forexample, results inimperfect contact
between the top half of the tapeand the head, increasing
the likelihood of drop-outs.

* Finally, theazimuth orside-to-side anglemustalsobe
vertical. Theoretically, the azimuth doesn’t matter as
longas the playback settingis the same as the recording,
This is obviously the case with single-head machines
when tapes recorded on the same machine are played
back. However, problems occur when tapes recorded
on other machines are played back on the faulty
machine (or tapes recorded on the faulty machine are
played on others) and also with pre-recorded tapes.

The reason is that a slanted record head produces
corresponding slanted magnetic zones on the tape. A
vertical playback azimuth will brid§e across the narrow
slanted zones, as a slanted head will bridge across verti-
cal zones (see Fig 9a). In both cases, the effect is that of
increasing the head gap width. As it is only the narrow
zones that are so affected, the result is a loss of short-
wavelength high frequencies, the loss increasing with
increasing angle difference.

This e%f
which is less commonly appreciated. When a stereo
head is incorrectly set the two playback gaps are not
exactly one above the other. The top one will be slightly
in advance or behind the bottom as the tape runs past,
hence one channel is delayed.

The delay is too smal! to be noticeable as such, but it
will result in phase-differences in the high and higher
mid frequencies, which will lead to poor stereo image.
Also, switching to‘mono’ and combining the two stereo
channels into one can lead to a severly curtailed high-
frequency response — this can happen even when the
stereo doesn’'t soundtoobad! So, ifarecorder gives poor
stereo image from pre-recorded tapes buta good image
with tapes recorded on it, then the likely cause is the
playback head azimuth setting.

-

EFFECTIVE
GAP WIDTH (b}

(a)

Fig 9 When azimuth is not vertical, gap bridges across short
wavelengthzones, increasingits effective widthand thus losing
the high freguencies (a). With a stereo head, (b), incorrect
azimuth pro

stereo image by upsetting the phase relationships. Azimuth
errors shown here are exaggerated for the purpose of
illustration.

Toconclude, although the heads in yourrecorderare
quite simple devices, there is rather more involved than
you may think We will undoubtedly see further
developments as times goes on. ETI
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STEREO RADIO TUNER -
7 KEYPAD i
Ready bulit T 16 hu|non &5 G- A\ .
Mw-Lw Stereo FM (raquires IC's| e post par
:y well known £7.50 2 50p
i-Fi manulacturer N

Approx. 6% x 3% x 1%’ - i g'N'l EKRERYPADD- !

.1 YPAD ]
With Data £495 post65p 16 bution pad non-encoded
CASSETTE £5.95 (UK post 50p per 1102)

21 | 17T 2020
| CABINET, &85
1 Wi keyboard crou. 18 x NG

155" x 4.5 [tront slopes]
|deal for gingle board

MECHANISMS (

Fitted counter. Motor. Stereo
record and erase heads
Solenoid. etc. Brand new

avalable 6V DC or 12V OC
state which) £ . / computers like the Nascom or Gemini Multiboard (3
[slghich) 5 95“”( Ll cards. etc). Very heavy gauge (25"} plastic with

metal base. Attractive siiver grey finish.
;= IENHTMEa I- £22.95 (UK post £205)
COMPLETE WITH Asc‘ I
FULL HANDBOOK
e ==="" I ROLLS PAPER 698 D5 Compact. 64 key \— ;

+ i . Hall elfect keyb th
£49.95 wxc/p s ro‘r,n'rl:):crm:nka“: |;;I|ST A.sccnao‘{n::ﬁt;ouor

SUITABLE FOR TANDY BBC ORIC NASCOM GEMiNI EPROM. Steel key frame for good rigidity. Negative

ACORN DRAGON ETC. ETC. Jinterface unit with leads going sirobe. Requires +5 volt +12 volt supplies.
£15 - state monell Ivour enquiries invited). I

ect is quite well known, but there is another |

£24 95
ICAD (CSX | COMPACT 58 KEY ASCII
T KEVBOARD

EVERREADY B4 Vot HEAVY DUTY Contactisss capacitive high reliabllity keys. Fuli 128

NICAD approx. g,’, Diam x 3%’ ASCII codes. Steel key frame for positive rigidify.

with magnetic ¢ ’ 1m§ strobe. singie +5 volt supply Repeat key. control
switch £9.95 post 55p. and caps. lock. £32.50 1UK C/P £1.00 either model)

wotor £1 !Bﬁ 0: Four for £20'.959 ‘ TVAMPS/ ®~ 3o
post 65p pos / o
SeRaH i Totn ] DISTRIBUTION 3/} %
24 Vol 225 mAK £3.95 A AT
6 VoIt 90 mAH £1.25 az;&ifd:‘“ £6.05 (a2
3.6 Vol 225 mAH £1.50 KuHG 14 B highgain  £10.95

COMPUTER POWER SUPPLIES| uhe wast oana ) £18.85

Large range in stock— many at very low pnces. DISTRIBUTION - VHF/UHF 40 to BEOMHZ

RECHARGEABLE BA]’TEHIES 4way £28.95 Gway £37.95 8 way £42.95

& CHARGER i POCKET RADIATION DETECTORS
Charger takes any 4 'AR’, W . Dosimeter for Gamma and X-Rays, 0-5r (UK Post 55p)

'C or "D cells plus PP3type.
£695 = L1

With free mains plug £6.50 <o
(UK C/P & ins 65p)
STEREO TUNER/AMPLIFIER
000's sold

4 AN [HPT size) rechargaabie cefis £3.50.
{UK C/P 30p} Dther sizes in stock ]
4 wave-band sterea tuner amplifier _
by GEC MW/LW/ '
SW stareo FM radio
10 + 10 watt stereo
ampiifler. Inputs for PU

COMPUTER FANS %W
tape in/out. Supplled as two

(UK C/P 60p each. £1.00 per palr]
assembled units. - sagy to connect.

as {llustrated £2| .95

4%, 220/230V AC Brand new
3% 113,"/115V AC Brand new
4%, 220/ 240V AC Ex-units

£7.50 each

£8.75 each
£5.50 each

4% 110/115V AC Ex-units £5.00 each {UK C/P£1.50]
MARRIOTT TAPE HEADS | 'MODEM CARDS/COUPLER
) % TRACK Brand new. Tasted, answer and originate 300 BAUD
- XRP836 Low imp. £3.50 | uncasad acoustlc modsm card by famous
XRPS18 Med Im;i £2.50 | menufacturer. RS232 Input/output. power supply
XES11 Eraseforatove £1.25 | * /-12V st 180mA. Requires 2 magnetic sarpieces. 2
1% TRACK twllclre;. 2LEOs and Connectors to complete. Dats
BX RPO3 R/P g225 | luplet
Erase for above g125 | Cardonly £29.85
CASSETTE HEADS Card and ramainder of small componsnis ~ £33.45

Telephone Dirsct Line coupler type LTY 11 MKIL.

Stares: £2.85 Mono £1.98 Sultable for direct coupling PRESTEL adaptors and

Starsosrsss £1.00

the above acoustlc modems. Integral Line select and
autodial refays requiring TTL Inputs data supply.
£14.95

TOROIDAL TRANSFORMER

100 watts Isofatlon 230/240 VAC
=\ plus 80-8v 4A 15:0-15V 9.845A 1200 BAUD recalve 75 BAUD send direct coupled
30V D.18A size approx, 4% dla.x 1% modem for PRESTEL. Requlres +5V supply with TTL
X } {UK C/P T5p] : £7 95 Inputs for data. Line select and autodlal. LTU 11

direct coupler required. See above, Data supplled.
PRESTEL modem card £14.93

("UHF MODULATORS 1uxc/7 a0y

Video input RF outputs casad for computers eic.

Astec UM 1233 £3.50
1TT version £350

ucesa delay between channels which canimpare

CB/HAM RADIO

Large range In stock -
sk for leaffets

oL Nl ORDER BY POST OR TELEPHONE

INCLUDE,

@Y CALLIN AND SEE FOR YOURSELF
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VISIT OR PHONE

OPEN 6 DAYS
A WEEK
ALL STOCKS
ON DISPLAY

HITA

2 year warranty
ALL MODELS
WITH 2 PROBES _ )
mz Dual 20 MHZ 6" GRT £343'85
V222 As 212 plus OC offset, etc £43l .25
V203F Qual 20MHZ Sweep delay 5'>" GRT

Al other models available.

HAMEG

2 years

warnanty Optional
probes 328 below | r
HM103Singletrack (@ iv¢ -
10MHZ B x 7cm
display component
tester £192.05

HM 203 /% Dual 20MHZ B x 10cm
display component Lestar, eic. etc. £303 60

Hm204-200 iz owe - £419.75
£592.25

Also HMBOS Dual 60MHZ

CROTECH

Dptional probes
00 beiow
3030 Single trace
15MHZ component
talat;rsns'l/zcm (ﬂzplly5
ngie trace 15MHZ 13cm
|5"] disptay componen] tester 770
3132 Dual 2DMHZ Jrig ta AOMHZ 2mV /div 130mm (5]
display. aigebraical add/sub Rag OC 0/P’s + 5V AD £
12V. Built- incomponent comparator  £341,

LOW COST
10MHZ 5mV single trace
75mm CRT general

nnoe £168,00 &3
THANDAR  [3leei

2 yoar warrapty

SC110A 10MHZ battery

portabie 32 x 26mm display

with hltllrlu‘£1 89 75 {
UK post, stc. £1 50

OPTIONS Carrycase £6.84

AC adaptor/charger £7.99 Nicad pack £12.65

£205.85

Controls

s=Slide, A=Rotary
PB=Push button

All testura AC/0C volts,
_DC amps |many with AC
amps) others. elc.

|UKC/P65p] % WITH CARRY CASE .
# KD25C 12 range 0.2A DC 2 Megohm(s|  £27.95
» KD305 14 range 10A OC 2 Meg ohm(S)  £29.80

# KD30OC 26 range 1A AC/DC 20 Meg chm () £35.80
#* METEX 3500 30 range 10A AC/0C 20 Meg

ohm |R) £39.68
# METEX 3510. 30 range 10A AC/DC. 20 meg ohm
plus Hie tester plus cont. tester (R) £43.10

6010 28 range 10A AC/0C 20 Megohm (PB) £43,50
# KD55C 26 range 10A AC/0C 2D Meg ohm
(R) £44
# KD615 18 range 10A DC 2 Meg chm plus Hie
tester (R) £39.
7030 As 6010 but 0 1% basic (PB) £53.95
HC 5010 31 range 10A AC/0C Cont buzzer 20M
ohm (R) 49,
#* DM3350 Autorange pius cont. tester 18 range 108
AC/DC 2 Meg ohm (R) £49.95
# DM2350 Mim sutorange plus cont. tester 19 range
1DA AC/DC [20A Max) 2 Meg ohm (PB) £69 .95
# 3100 Pen type auto ranging AC/0C V 20 Meg chm
+ Buzzer £44.85
SOAR MES40 Manual/Autoranging plus cont buzzer.
19 range 10A AC/DC 20 Mag ohm (R} £44.85

LCD COUNTERS  (uxcrramsasn Eﬁ

THANOAR battery portabie B digit LCD counters.
Size 255x 150 x 50mm. Complete with batieries.
Optional: Carry case £6.84 AC adaptor £7.99
TFO40 10HZ to 40MHL. 1HZ Res 49mV sensitlvity. £138.00
TF200 |0HZ 10 200MHZ 1ppm res. 10mV sensitivity.

£189.75 )/

many features. A&B inputs. etc
TP60O BOOMHZ prescaler (Pawsred by computer) £51.75 *

TP1000 | 000MHZ IGHZ) Prescaler with power supply £74.75
PFM200A Pocket 20HZ to 200MHZ LEO counter 0.1 HZ res.

. ohm0/P. 10V PP

10mV. sensitivity £79.73
NEW 7500 LED 600 MHZ counter P.O.A.
Nz

GENERATORS
Function and Pulse (UK C/P 65p)
THANDAR bench malns portable. Size 255 x 150 x S0mar
Dptions: Carry case £6.84
TG101 0.02HZ to 200KHZ function. sine. sguare, triangle.
Variable DC offset, TTL D/P Ext sweep mode. Variable 600
ohm YOV pp £120.75
T6102 0.2HZ to 2MHZ tunction Sine, square. triangle.
Varlable OC offset. TTL 0/P. Ext. sweep mode variable 600
£178.25

TG105 5HZ to SMHZ pulge. TTL and Sync O/P. Variable
50 ohm 0/P. Free run. gated or trig. modss. £120.75

ANALOGUE MULTIMETERS

L mirror scale) (Uk C/P 85p)
C1015 15 range pocket 10K/ Volt
| Meg ohm .95
Mztl) 30 rnnuu 20K/ Volt 20KHZ
SPECIAL PURCHASE £7.85 =
HM1 02IZ 22 range 20K/ Volt 10A OC
plus cont. buzzer 10 Meg ohm £14.50
ETU3000 20 range 30K/V 12A BC.

12 meg ohm £21.00
NHBBR" 22 range 10K/Volt 6Meg ohm  £12 95
830A* 26 range 30K /Volt 10AC/0C 10 Meg

ohm £24,
3B0TR" 23 range bench, 100K/ Volt largs scale

10A AC/0C pius Hie tester 10 Meg ohm
AT2100" 31 range de luxe 100K/ Voit 10A AC/0C
100 Meg ohm £34.95
AT1020" 18 range de luxe 20K/ Volt plus Hfe
testar 5 Meg ohm

/ maaum-laranga 20K/Volt plus Hie testar_
£15.95

| Mag ohm

KRT3001* Hunun doubler 35 range total 50K/

Voit 10A OC 20 Meg ohm £21.
8T303TR" 22 ranuu 20K/Volt plus Hie tester 12A
OC | Meg ohm £21.00

LCD & LED MULTIMETERS 2

(UK C/P 65

THANDAR n:ucu PORTABLES Size 255 x 150 x
50mm Option: Carry case £6.84

TM355 31 digit LED. 20 rangss. D.25% basic.

100mV res. 10A AC/0C. 20M chm £97.75

|AC adsptor optlon £6.95)
TM356 34 digit LCO 29 ranges as TM355 3000 hour battery
Iifs (supptied) £109.25

TM351 31, digit LCD. 29 ranges. 0.1% basic Ranges as above.
2000 hour battery life. £132.25

LED COUNTERS %

(UK C/P 65p)

METEOR mains or battery portable 8 diglt LED counters.

Size 219 x 240 x 38mm. SmV sensitivity 0.1HZ resolution

100 5HZ to 100MHZ £109.

800 SHZ 10 B0OMHZ A&B inputs £139.15

1000 5HZ to 1000MHZ |1GHZ| A&Binputs  £189.75

Options: r

6NiCADS £12.19 RF pickup Aarial ~ £8.91 (AC adaptor included)

[IJH”IS:]ION GENERATOR g'g
65p)

JUPITER 500 Function generator 0.1HZ to SO0KHZ or better.
Sine, square. triangle 0/P to + 30 volts. TTL 0/P. DC offset +
15V varlable. Ext AM ano sweep {acillties 220/240V AT

operated. £126.50

I'lsllgTIIExOLTAGE ELECTRONIC gﬁ;}%hANcE gﬂE/!!&ECATORS
R )y 'T'ggutg"o" METER ucc/rom i
500V/0-100 Meg ohm with 0.1 ptto 2000 mid LCO B rangss LEADERLAG275band | ¥* = 20.6 138
(UK C/P £1.00) carry case. laads, sic. 0MB013 £69.50 sina/square D/P 0/5V
ACCLAMPMETER s {UK C/P 65p) %’223&'5““5"’“ ]Im‘; i """5» 5V RMS rf 5096 bl
P range sine/sgquare
oo wihcary o &V |P HPBE“thIT;S BNC fittings 01%%%220104 band 20HZ to 200KMZ. IO%IB;ZMS
ts with adaptors, etc. ngs for
ITI‘::l Leshus S eni \ ! Loslc PROB Es P> llz:l‘:{).u./:oumerl/uplr?;:norx afc. . 0/P 0.5%dist CR 0SC 2.35
$T300 £35.50 (UK C/P 65p) TTLOTL.otc. X1 £7.85 X10
LP2 1.5MHZ £24.15 gm& \ l:w .40  X1/X10 Switchable 2:; 558 RF
DP70 30MHZ £28.75 emodu ator TRIO $6402 6 range 100KHZ to 30MHZ RFD.1V
gg'g{sos"oiﬂ{g | TOOLS m:(1c| guéguz , £59.80 /} [UK C/P free with other Items ar 65p per 1to 3 kits) Eﬁ&?‘,{sﬂé‘ R p— ISOMHZ%% lgo
[UK C/P 55p each) an o o
450 MHZ on Harmonics) RF 0.1V RMS. Int/ex Mod.
%‘?.G&M-,st;‘l:g;nﬁ smail or | titie: DlGlTA I' TH ERM OM ETEH ) == AF 1KHZ volt |) MHZ Xtal optional £3.50) £132.25
el: 01- mail or large guantities. VARIABLE POWER Pocket size LC Dthermometers complete with TE20D 6 range low cost varsion of above up lo
battery. Accapt any type K probe . 110MHZ (300MHZ Harmonics) £74
TRANSISTOR SURPHIES T ——
TESTER 220 /240V AC input resolution with thermocoupls £68.43
Direct PNP/NPN and diodes PP241 single meter A/V TR DIP METER

Hie, leakage, etc. General purpose TC1
(UK C/P B5p) 7.95

0/30v 1amp £37.95
PP243 3 amp version £59.95

LEAFLETS availabls for most items send SAE
(Large 25p for latest catslogue)

1.5t0 200MHZ 6 band
(UK C/P 65p)

SUPPLIERS OF ELECTRONICS FOR EVERY PURPOSE |

ORDER BY POST OR PHONE

ALL PRICES
INCLUDE VAT

Official orders welcome.
(Subject to contirmation)

301 edgware Road. London. W2
Test Equipment. Audio. Communications 01-724 3564
404 Edgware Road. London, W2
Computers 01-402 6822 = Equipment 01-724 0323  Components 01-723 1008

YWY IR IAEROIRIINE Al mail to Cubegate Ltd, 1st Floor. 406 Edgware Road. London W2 1ED

to £1000 instant credit
Avallable through Lambard Tricity Finance
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1000's OF
BARGAINS gtV
FOR CALLER?

IMRD DISK DRI HOT LINE DATA BASE

Fullz re'urbtshed DMBLO/DRE series 3025 Mb disk drives
A, TEXAS compatible.

F ronl load "Free stand of rack mount  £530.00

Exchan able type (via lid removal) l’g.z

All in one quality computer
cabinet with integrat switched
mode PSU, Mains tiltering, and twin tan coollng

Originally made for the tamous DEC PDP8 computer

PSU unit for 2 drves THE ORIGINAL FREE OF CHARGE dial up data base
-4000A/ system costing thousands of pounds Made to run 24
D'Aao%%/'::e “h B eunSlexlstockiirom £995.00 § 1000's of stock items and one off bargains. hours per day the PSU ts fully screened and will deliver a
h
= unCg}a?gfrg&::;srgv'ué‘?g;ggnsemce word, no parity. ’ ' 888 DC at 5 amps. The complete unit is fully enclosed with
lx mcx men o . Ty removable top lid, tiltering, trip switch, ‘Power and ‘Run’
BL RC 4
3 etc. Units are in good but used condition - supplied for
OVER 1w'm "EMS INCLUDIN :TI‘ ‘ I” srock 240v operation gomplete with full circuit and tech. man.
D8202 D8257-5 8255 D3002 RS232 £49 95 + Carr Dim 19" WIde 16 deep 105" high.
interface, bi dnrectnonal printers, bl 1 1
2732 EPROM SPECIAL fully guaranteed Brand New at £499 AR5 avanable LEBS BSU, with FANS etc. Internal dim.
ansvor St FAND .\'UPER PRINTER SCOOP S AL
e 5 RARD HEW i /£ VIDEO MONITORS
5,
ETII XUOt Dim. 92 x 92 x 25 mm. o"'c’ 739'2 At a price YOU can afford, our range of EX
Miniature 240 v equipment fan complete with ‘" m EQUIPMENT video monitors defy
: standard composite video input. Units are
very quiet running 240 v operation. NEW £6.9! mfﬁﬁ?.ﬁ&%?@’f&“aﬁ&"d&fﬁam taBBC, | pre tested and set for up 1o 80 col use on
miniature reversibie fan Uses a brushless ressable ics and 4 onts burns MAY exist - normal data displays are
€|

s of spares for S30, 4000, 3200, HAWK ex stock. ON LINE NOW - 300 baud, ounmin ex CCITT tones. 8bit | 0/ 8 8L CVDC at 17 amps. +15¢ DG at 3 amp and 1 Sv
LEDs mounted on Ali front panei, rear cable entries, etc.
Intel DB0O8SAH-2 £25.00 D8271 £65.00 FP1500 Heavy Duty 25 cps daisy wheel Give your system that professional finish for only
450ns £3.75, 350ns £4.00, 300ns !4. CALL FOR MORE DETAILS 19"w. 16"d. 10. 5"n £19.98_Carriagk & insurance £9.50.
hn
'(‘;'&T ujg‘-a?n D":m x 3" x 26" compact . 3 The “Do Everything Printer” at agloe that g competitiont! All are for 240v working with
BUHLER 69.11.22. 8-16 v DC micro y ] DRAGON etc. Superb print qunm‘y with fuu BBC micro. Even where MINOR screen
M

servo motor for axtremety high air flow, g
Aln'\:sth:nlont unni cﬁn2 oén;mrzn;od 10,000 I._ hODE INIVT’?N ‘"Pt%'(.:li m'lcahonss’w182 [rarocter 1000's SOLD TO DATE
Elveasures onlybaib2ixieZimm; ! column& single s sprocket or 1ol handling pius I 9" HITACH! very compact fully cased. dim.
g;"a’%"; cost 5?02'00 g&:mnce ONLY ‘ r much more. Available O‘NLV from DISPLA ELEC ng‘p( 21cmH x 21 cm?l/v M 2'2pcm D. By|ack n
MUFFIN-CENTAUR stancard 4" x 4" x 1.25" . ’ O amcar otC Lomitod vaniny HJW‘;’;I,,C,;""W;; “,a"':‘ white screen 24
im uantity - ile stoc 8! o . o
fan supplied tested EX EQUIPMENT 240 v at 1ons. Interface cable (specify) for BBC, ORIG, \1~ 'ie" dli(gmya‘?&g% ,zhé%?ut';a::;vgigr;i;‘ne%l.n.

£6.25 or 110 v at £4.95 or BRAND NEW 240 v Optio|
9 DRAGON or CENTRONICS 36 wa €12.50. Spare ritbon p ;
st £10.50. 1000's of other fans Ex Stack. £3.50 8ach BEC graphics screen J‘mp utility program £8:60. | Housed in attractive fully enclosed

all for Details. Post'8 Packing on all fans £1.69 Carriage and Ins. £10.00 + VAT brushed alloy case. B/9\Asl only £32.95

DUAL 8" DISK DR 453 GREEN screen

c 24" KG?I IIlarge slcre%n bllac'l: & I\1vhite
urrent, quali of nal maonitor fully enclosed in light alloy case.
maror Computes omamy: cobroductofa § Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND

?eal ﬁ%og)l&oshops. clubs etc.
2 x40 track MP) or Shugart FULLY%BC NEW or little used 2B data modems allows US to make the FINAL NL A
COMPATIBLE single sided drives in a REDUCTION, and for YOU to join the exciting world of data 14” BRAND NEW Novex COLOUR type

compact, attractively styled, grey ABS communications at an UNHEARD OF PRICE OF ONLY £29.95. Made tof] NC1414-CL. Many exacting features such
structured case with intérnal switched . Sy as RGB TTL and composite video input,
mode PSU. The PSU was intended to drive [ the highest POST OFFICE APPROVED spec at a cost of hundreds of GREEN TEXT key, internal speaker and
both drives and an intelligent 280 controller | pounds each, the 28 has all the standard requirements for data base, audio amp. Even finished in BBC micro
with over 70 ic's. The controller has been | business or hobby communications. All this and more!! ﬁchﬁ&clours Fully guaranteed.
removed leaving ample space and current ® CALL, ANSWER and AUTO modes 0.

@ 300 baud full duplex
@ Full remote control

@ CCITT tone standards
® Supplied with full data
® Modular construction ® 1 year full guarantee

@ Direct isolated connection ® Just 2 wires to comms. line

Order now - while stocks last. Carriage and Ins. £10.00

on the +,-5, +12 and-12 supply for all
your future expansion requirements.
Supplied tested with 90 day guarantee in
BRAND NEW condmon wnth cable for 8BC
micro. Ex Stock at only£2. 30

+ £10.00 carr. Limited Quantity Only

s ek T 2" 19MB WINCHESTER DISK DRIVE

these quality 30 cps printers at a |SUPER Made in the UK by a subsidiary of the World's largest disk drive manufacturer.
Caw/pRICS J,?,?'c“g,',,';‘,?;’,g o sy, BThis BRAND NEW “end of line” unit-offers an outstanding opportunity to add a
electronic keyboard and printer mech with ASSIVE 19 mb of storage to your computer system. Superbly constructed
print face similar lo correspondence quality lon a heavy die cast chassis the DRE 3100 utilises 3 x 8" plattens in a dust

e e o o i umn []free cavity. Al drive functions are controlled by microprocessor electronics

papelr u'm:'er- lower calse rs‘tanlmud RAS232 Qusing an INTEL 8035 cpu and TTL support logic. Data to the outside world is
serial interface, internal vertical and via two comprehensive 8 bit TTL level bi directional data busses with full sfatus
28::‘13?2&tgguze::&m,:xer:dard':"on plus [freporting for ease of interfacing. Many features such as Av. seek time 35 ms,
many other features. Supplied complete 512 bytes per sector, +24,-24 and +5 v DC supply, plug in card system, and
with manual. Guaranteed working £130.0 ot Il compact size of approx. 19cm H x 21cm W and 42cm D etc, etc, make this item EX ST00K

untested £89.00, optlonal floor stand £12.50 f

DEC CORNER
Units are BRAND NEW and BOXED and sold at a FRACTION of original cost

DATA MODEMS — hence unguaranteed. Complete with 150 page manual, circuits and BA11-MB 3.5" Box, PSU,LTC  £385.00
lapplications guide. DH11-AD 16 x RS232 DMA

Join the communications revolution with our interface £2100.00
range of EX TELECOM data modems. Made to ONLY £225.00 cariage £ 1000 DLV11-J 4 x EIA interface £310.00
most stringent spec and designed to operate . N . it g gl DUP11 Sych. Serial data i/o £650.00
for 24 hrs per day Units are made to the Suitable power supply unit - sold ONLY with drive £39.95. ‘ ESJ Da 8 nn? Rglziz "2‘8‘ bo?rd gg?g 88
CCITT tone spec With RS232 /0 levels via ecwrter or 20 ma toop
a 25 way D’ skt. Unuts are sold in a tested PRO’ESS’O”“. I(EYSOARD O’FER LAXX-NW LA180 RS232 serial mteﬁace
and working condition with data Pefmission An advant s purchase of brand new surplus allows  great QWERTY. full travel, and buffer option 30.00
may be required for connection to PO lines. chassis keyboard offer at fractions of their onginal costs. LAX34-AL LA34 tractor feed 285-00
MODEM 20-1 Compact unit 1or use with ALPHAMERICJ 204/80 full ASCH 60 key, upper, lower + control key, paraliel TTL MS11-JP Unibus 32 kb Ram £80.00
50. MS11-LB Unibus 128 kb Ram  £450.00

Carriage and ins on ALL videos £10.00
‘GRAB BAGS'

Mixed Semis amazing value contents

include transistors, digital, linear, | C.'s triacs,

diodes. bridge recs., etc. etc. All devices
uaranteed brand new full spec. with manu-
acturer's markings, fully guaranteed.

50+ £2.98 100+§

TTL74 Series A |gantuc purchase of an .
“across the boardg range of 74 TTL series

IC S enables us to offer 100+ mixed
"mostly TTL" grab bags at a price which two

or three chips in the bag would nnormally

cost to buy. Fully guaranteed all 1.C.'s full
spec 100+ £6.90 200+ £/2.30 300+ £19.50

@ Standard RS232 serial intertace
@ Built in test switching
® 240v Mains operation

MICRONET. PRESTEL or TELECOM GOLD | utpu! plus strobe. Dim 12" x 6" +5 8 ~12 DC. £39.

elc 2 wire uirect connect '75 baud transmi DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on MS11-LD Unibus 256 kb Ram  £850.00
1200 baud recewe Data /o wia RS232 D' standard X, Y matrix. Complete with 3 LED indicators & i/o cable - 1deai micro MSC4804 Qbus (Equiv MSV11-L)
:ﬂoggég;a,azmeed working with data £49.98 conversions etc pcb DIM 15" x 4.5 £24.98  Carriage on keyboards £3.00. 256 kb £499.00

0-2 same as 20-1 but 75 baud i

recewe 1200 baud ‘ransmit £130.00 av ELECTRONIC Sgg} 152(5) ggﬁ ?g‘r‘nk KAOMeljc gfggg%
TRANSDATA 307 A 300 baud acoustic COMPONENTS RT11 ver. 38 documentation kit~ £70.00
coupler RS232 /0 £95.00 brand new.C£4.50 EQUIPMENT RKO05-J 2.5 Mb disk drives £650.00

KLBJA PDP 8 async ifo £175.00
MIBE PDP 8 Bootstrap option: £75.00
VT50 VDU and Keyboard -

current loop £175.00

NEW ?3:212213 M”'goso""d"vdzmm Due to our massive bulk purchasing programme which enables us to bring you the best possible
v'°‘23°c1'200_75 full duplex. 12001200"." bargains. we have thousands of 1.C 's. Transistors, Relays, Caps. P.C B.'s, Sub-assemblies.
duplex modes. Full auto answer via mod Switches, etc. etc. surplus to our requirements. Because we don't have sufficient stocks of any
CPU. LED mtu. indicators. CALL or ANS one item 1o include in our ads. we are packing all these items into the BARGAIN PARCEL OF A
hable CCITT or BELL 103 & LIFETIME ' Thousands of components at-giveaway prices' Guaranieed to be worth
202, Houtod in ABS case size only 25" x 85" | at‘east 3 nmes what you pay. Unbeatable vajue'' Sold by weight
X 9". £206.00 + VAT 2.5kis £4.25 + pp £1.25 Skis £5.90 + £1.80 <@l
X\ penpherals Call for details. Al types of -

B O tunher dats or details on other EX STOCK | 10kis £10.25 + pp £2.25 20 kis £17.50 + £4.75 e onotalstAlitypesol ¢

Ctmlooonlumodmmooo+ VAT, s 3 for PROMPT CASH PAYMENT.
ALL PRICES PLUS VAT p o

Al pncesquotodaretmu Mainiand, paid cashwith order in Pounds Stirling PLUS VAT. Minimumorder value£2.00, Minimum Credit
Card order£10.00. Minimum BONAFIDE account orders from Government depts., Schools, Universities and established companies
£26.00 Whers post and packing not indicated please ADD £1.00. + VAT Warehouse open Mon-Fri 9.30- 5.30, Sat. 10.1 5-5.30
We reserve the right to change prices and specifications without nolice. Trade, Bulk and Export enquiries welcome.

- 32 Biggin Way, Upper Norwood, Londor SE19 3XF E

1000’s of EX STOCK spares for DEC
PDP8, PDPBA, PDP11 systems &

\ _l l - l“'_‘,:"l'\l

[F
LLCL LINL L Telephone 01-679 4414 Telex 27924
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—PROJECT

CENTRON
INTERFACE

It may seem boring to keep publishin Centronics Interfaces

(although we assume that the users of the relevant computers

will be quite interested!); however, they all use different
methods — this one uses a P1O. Design by Mark Purcell.

) ne of the main reasons for
Obuying a printer is to com-
plete a word-processing
system so that decent hard copies
of files or letters may be made,
Printers are available with two
types of interface:RS232 (serial)
and Centronics (parallel), each of
which have their advantages and
disadvantages. For the hobbyist, it
doesn't really matter which inter-
face is used as long as the price is
low. RS232 printers tend to be
anything from £20 to £40 more
expensive, and less available, than
their Centronics equivalents,
because of the added circuitry
needed for serial communication,
and it would therefore seem logi
cal to go for a Centronics printer
when on a low budget

One of the most popular word
processing packages available for
the Spectrum is the excellent
Tasword Two from Tasman Soft-
ware. This package has Centronics
printer—driving software written-
in. The rest of this article describes
the design and construction of a
simple, cheap, Tasword Two com-
patible Centronics interface for
the 48K Spectrum,

Using this interface with your
home-spun software should not
be difficult, although the exact
details will be left up to you. The
data to the Centronics printer is
straight ASCII, although some-
times with the top one, two, or
even three bits lopped off (par-
ticularly with daisy-wheel printers
that are not capable of graphics).
As the Spectrum uses ASCII to
represent characters, this makes
life very easy. Also the hand-
shaking with Centronics interface
is very simple: the STROBE line is
taken low when data to be printed

ETI DECEMBER 1984

D7 D6 D5 D4 D3 D2 D1 DO

M1 | MO | MODE

H—/
MODE WORD SIGNIFIES MODE

WORD TO BE SET

e

([ L[]

0 0{ou

TPUT)

1 1 (INPUT}
0 2 {BIDIRECTIONAL)

3(co

X = UNUSED BIT

NTROL)

Table 1 Selecting an operating mode; only Port A may be used for mode 2

operation.
3 45V O——
b,7b OV O- o {
E IC1PIN7 1C1PIN 14
9 AOO— : IC2PIN 7 iczPIN 14
oA : IC3PIN 11 IC3PIN 26
12b A3O- ry B
24p A4 — %
23 AS
— iB 13 6
172 i0RQ 3
ez
(K] ?
1b A2 2 ;
B4 )ic2c o2 B/A celd
22b A6 G ez 1
6
. 5 L1s 3
216 A7 O c/o pAOR 0 BUSY ]
6a DO O— ‘;% 0o
7a D10 D1
8a D2 O- —02  c3 "
112 D3 O—— ——5{D3 P80 (ZLp——0 DO
12s D4O- — {4 P81 |28 0 DI ’LTO
10a D50~ 51D5 PB2 O D2 *PRINTER
9a D6 O=— 0 Dé PBGTD—'—OD3
3 D70— D7 PB4 (=] OD4
7 P2 —OD5
283 ML O- =t ML PB6 [Z=—s———O D6
17a I0RQ O~ —35] I0RQ PB7 == —0 D7
182 RDO— —3z| RD B RDY 18—»—osmoae
8b CLKO—— 0-—--0 CLK BSTB T J
A L
LINK 1 EE]
(SEE TEXT) | SPARE

HOW IT WORKS

Most of the work of the interface is done
by the P10, so, without going into the
intricacies of the workings of the PIO
itself, and how it ties into the Z80 CPU,
there is not agreat deal we cansay! There
are plenty of books around on the Z80,
and one we’d suggest if only on the
grounds of price is called ‘A Z-80
Workshop Manual, by E A Parr,
ublished by Bernard Babani (publish-
ing Ltd, at £2.75 (ISBN 0 85934 087
2).

(a)

b

ov

1a (above) Main circuit diagram;

elow) clo

et

ck reshaping circuit.

ov
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is stable, and the printer takes the
BUSY line high when it has read
the data.

Design Details

The final design is based on the
Z80A parallel input/output chip.
Only two other chips, ICl and 2,
are used in the interface, making it
cheap and easy to construct,

The PIO has two data ports, A
and B, and two control registers
(one for each port). Each port can
be set to either input or output (or
a combination of I/0) by program-
ming its control register (see Table
1). It was decided to make port A
input, so that the BUSY signal from
the printer could be monitored
(bit PAO), and port B output so
data could be sent to the printer.
The PIO generates its own data
valid, or STROBE, signal.

Address Decoding

Table 2 gives the port
addresses used by Tasword Two,
and if you are designing your own
software, you will have to use
these addresses in your software.
It can be seen that there are three
outputs and one input, Since we
are using a Z80A PIO, the STROBE
signal is automatically generated
so the data output to port 59 can
be ignored. Similarly, the control
words for a Z80A PIO wiil be dif-
ferent from any other interface so
the data output to port 127 should
also be ignored.

The DATA should obviously be
directed to port B on the PIO and
the BUSY input from port A The
only bits of the address that vary
between port addresses are A2
and A6; hence by directing all
unwanted output data to port A
(which is configured in input
mode) the data will be ignored.
This is achieved with IC2b and
1C2¢c. We also wish to be able to
program the P1O initially, so A7 is
used as a control/data select. Note
that A2 is used by Tasword Two so
the ZX printer should be discon-
nected when using the interface.

Figure 1(a) gives the full circuit
diagram of the interface. With
Interface 1 connected, the clock
output from the Spectrum is
inadequate to drive the PO direc-
tly and requires some reshaping
Figure 1(b) ﬁives asimple
waveform-shaping circuit that can
be used with Interface 1.

Construction

A PCB has been designed to
accommodate the interface, and
this is shown in Fig. 2. This has
been designed so as to be fairly
small, so some care will be

PROJECT : Spectrum Centronics
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Fig. 2 PCB overlay and Spectrum edﬁe Stor [ sior
connector details for masochists who vl O
want to design their own circuit. We v Oo7

haverrt given full details of the printer
connector, as these seem to vary;
however, we hope that just about any
socket will fit the board!

required when soldering! Another
Point to watch is that many of the
inks Eass beneath IC1, and
whether you use a socket or not,
you will have to remember to
insert these links before anything
is soldered in the I1C1 c;)osition.
Components R1,2 and Q2 may be
used, or the link used instead, as
required.

Using the Interface

Before the interface can be
used it is necessary to program the
port control registers of the P1O.
Port A's control register is selected
when all eight address lines are
high — this corresponds to port
255, From Table 1 the‘input
mode word is 4 Fh or 79 decimal,
hence OUT 255,79 will put port A
into input mode. Similarly port B's
control resister is sefected when
all address lines except A2 are
high, or port 251. From Table 1 the
‘output’ mode word isOFh or 15
decimal, hence OUT 251,15 will
put port B into output mode.

The easiest way to make sure
that the ports are initialised before
attempting to dump a file is to
incorporate the control register
programming into the Tasword
Two BASIC; that way it will auto-

255 ﬁili
— _PARTSLIST____

SEMICONDUCTORS

1C1 741830
Q2 741502
1G Z80PIA

MISCELLANEOQUS
PCB; Spectrum edge connector; con-
nectors for Centronics printer.

ADDITIONAL PARTS FOR USE
WITH INTERFACE 1

R1 2k2 Y4 W 5%
R2
E

470R %W 5%

BC108C or BC182
run on loading and perform the
necessary initialisation: first load
Tasword Two and enter BASIC by
Fressing STOP, b and ENTER, EDIT
ine 10 and add OUT 255,79; OUT
251,15: to the beginning of the
line, then RUN, STOP, t and
ENTER to save the modified pro-
gram. Any text file can now be
printed out by loading the file into
Tasword (if it is not already there)
and using the’print text fife’
option in the menu.

—__ BUYLINES

There shouldn’t be much to cause you
any problems here; the PCB is available
through our PCB service, and everything
else is fairly easy to get hold of.

A7
STROBE OUTPUT )
DATA OUTPUT 0
BUSY INPUT 0
CONTROL OUTPUT 0

A5 A4 A3 A2 AT A0 PORTNO
1 1 T 0 1 1 59
1 1 1T 0 1 1 123
1 1 1 1 1 1 63
1 L 1 1 127

Table 2 Ports used by Tasword Two software.
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GREENWELD
— The Pack People!!

More packs -— more in them — more value!
Allour packs contaln brand new, marked fuil
spec components ata fraction of the normal
price and offer constructors the widest
range of parts at the lowest cost! How do we
do it? By buylng manufacturers end-of-run
and surplus components. Because we have
an extremely wide range of top quaiity parts
- 100 costly to sort hence the packs are
Ideal for schools, groups or clubs.

NEW PACKS:
K524 OPTO PACK — a variety of single
point and seven segment LEDS (incl. dual
types) of various colours and sizes, opto
isolators, numicators, multi digit gas dis-
charge dlsplays, photo transistors, Infra red
emitters and receivers. 25 assorted £3.95;
100 £14.85; 250 £35.
K525 PRESET PACK — Big, Big variety of
types and sizes — submin, min and std, MP,
slider, multitum and cermets are al inclu-
ded. Wide range of values from 20R to SM.
100 assorted £6.75; 1250 £12.95; 1000 £48.
K826 HEATSINK PACK — Lots of different
sizes and shapes of heatsink for most diode
and transistor case styles. A pack of 25
assorted including several large finned
types — total weight over 1kg. £5.50 100
£19.50.
K527 HARDWARE PACK--This has a large
varlety of pk and self tapper screwsfrom 2 x
4" up to 8 x 1" also washers, some BA,
metric and Whit. screws plus other mis-
cellaneous brackets, captive nuts and bits
and pieces. 1kg (up to 1000 pieces) £4 3kgf
£9 10kg £25.
K528 ELECTROLYTIC PACK — All ready
cropped for PCB mounting, this pack offers
excelient vaiue for money. Good range of
values and voltages from 0.47uF to 1000uF,
gsvzto 100v. 100 £3.95; 250 £8.95; 1000

K331 PRECISION RESISTOR PACK —
High quality, close tolerance R's with an
extremely varied selection of values mostly
‘Y and Yew tolerances from 0.1% to 2% —
'Edi?l for meters, test gear etc. 250 £3 1000
K532 RELAYS — wide selection of styles
voltages and contacts. 4V - 240V. 20 for £6;
100 £25.

ESTABLISHED FAVOURITES

517 TRANSISTOR PACK — 50assorted full
spec marked plastic devices PNP NPN RF
AF. Type numbers include BC114 117 172
182 183 198 239 251 214 255 320 BF198 255
384 2N3904 etc etc. Retail cost £7+ Special
low price £278p.

K523 RESISTORPACK — 1000—yes 1000
¥ and 4 watt 5% hi-stab carbon film resis-
tors with pre-formed leads for PCB moun-
ting.| Enormous range of preferred values
from a few ohms to a several megaohms.
Only 280p, 5000 £10 20,000 £36.

K520 SWITCH PACK — 20 ditferent agsor-
ted switches — rocker, slide, push, rotary,
toggle, micro etc. Amazing value at only

K522 COPPER CLAD BOARD — All pieces
toosmallfor our etching kits. Mostly double-
sided fibreglass, 250g (approx. 110 8q. Ins)
for 1

K841 VERO OFFCUTS — It's backll Our
most popular pack ever. This has been res-
tricuted for some time, butwe have nowbuilt
up a reasonable stock and can once again
offer 100 8q. ins. of vero copper clad offcuts,
average size 4 x 3". Offered at around 4 the
price of new board

K530 100 ASSOATED POLYESTER CAPS
- All new modern components, radlal and
axlal leads. Ail values from 0.01 to luf at
voltages from 63 to 10001

K518 200 DISC CERAMIC CAPS — big
variety fo values and voltages from few pF to
2.2uF; 3V to 3kV £1.00.

K514 100 SILVER MICA CAPS — from 5pF
toafewthousand pF. Tolerancesfrom 1%to
10% £2.00.

K503 100 WIREWOUND RESISTORS —
from 1W to 12W, with a good range of
values £2.00

K505 20 ASSORTED POTENTIOMETERS
— all types Including single, ganged, rotary
and slider £1.70.

Our shop has enormous stocks of
components and is open from 9-5.30

Mon-Sat. Come & see us! )

Minimum Access
order £5.00

W 4700 PUSH BUTTON BANKS — an
assortment of latching and independent
switches on banks from 2 to 7 way, DPCO to
6PCO. A total of at least 40 switches for
£2.95, 100 £8.50, 250 £14.00.

o ﬁa

\
=

NI-CAD PANEL

177 x 114mm PCB with one massive Vara
Deac 57 x 50mm O rated7.2V 1000mAH and
another smaller Deac 32 x 35mm 0 rated
3.6V 800mA. The price of these Ni-cad
stacks new is over £20. Alsoonthepanelisa
maing input charger transformer with two
separate secondaries wired via bridge rec-
tifiers, smoothing capacitors and a relay to
the output tags. The panel weighs 1kgm. All
this for just 56.00.

“TORUS”
An introduction to computer controlled
Robots. This kit is easily assembled and
utilizes the motorized gearbox described
below. Further details on request.

Newradl

' NEWRAD INSTRUMENT CASES LTD

Manufacturers tor the Electronics Industry

UNIT 19 - WICK INDUSTRIAL ESTATE - GORE ROAD
NEW MILTON - HANTS - BH25 6SJ
Telephone: NEW MILTON 615774/621195

MOTORIZED GEARBOX
These units are as used in a computerized
tank, and offer the experimenter in robotics
the opportunity to buy the electro-mechani-
cal parts required in building remote con-
trolled vehicles. The unit has 2 x 3V motors,
linked to a magnetic cluth, thus enabling
turning of the vehicle, and a gearbox con-
tained within the black ABS housing, reduc-
ing the final drive speed to approx 50rpm.
Data supplied with the unit showing various
options oh driving the motors etc. £5.95,
Sultable wheeis also avallable 79mm. Dia
plastic with biue tyre, drllled to push-fit on
spindle. 2 for £1.30 (limited qty). 3" dia
aluminium disc 3mm thick, drlited to push-
fit on spindle. 2 for 68p.

1984/5 CATALOGUE

84 page A4 size — Blgger, Brighter, Better,
— more components than ever beforel With
each copy there’s discount vouchers, Bar-
gain List, Wholesale Discount List, Bulk
Buyers List, Order Form and Reply Paid
Envelope. All for just £1.00f1 (FREE to
Schoois etc). Winter Supplement due out
November — Send large SAE for your
free copy.

PANELS
Paneis with assorted TTL Inc LS types. Big
varlety. 20 chips £1.00; 100 chips £4.00;
1000 chips £30.00.

2904 Panel 240 x 165mm with 6 x 4099, 723
all in sockets, 14 x BA 200V triacs, 45 small
signal translistors, 14 R/C networks, 30 x
IN4001, sub-min relay, R's, C's, etc. £4.98.

Z908 Panel 247 x 38mm with 2 x TDA 1004
B8W audio amp IC's not soldered ini so they
can easily be removed. Also 1000/16, 1000/
10 x 2, 470/16 elecs, ceramioc discs, R's,
also choke. (All easily removed) Stereo
Amp? Only £3.00 (IC's cost £4 ea).

K529 RESISTORS — only for bulk buyers,
these parcels have all new boxed and ban-
dollered resistors. This means between 1
and 5000 of one value, 80 to get reasonable
selection you'll need to buy 25000 or more.
Most are Y4 v and Yew at various tolerances.
Carbon, film and oxide trypes 25000 £26,
100,000 £90, 250,000 £200 + CARR 1 million
£600 + CARR.

Ring for appointment to view, samples on

request.

GREENWELD

443A Millbrook Road
Southampton SO1 OHX
Tel (0703)772501/783740
ALL PRICES INCLUDE VAT
JUST ADD 60p P&P
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WE MANUFACTURER BEAUTIFUL ENCLOSURES
At prices you will find difficult to beat.

Alloy boxes from 80p to rack mounted units from £15 and a host of ranges
and sizes in between. Well made - well finished - and all British.

Send large SAE for catalogue which includes £5 in vouchers.

Rmmore tha

tentasksona

SI-FO

Sure! More than 10 tasks
simultaneously and, in some
cases, up to 300 times faster!
That's what replacing the basic
ROM with the new FORTH does
forthe ZX81—and more!

The brains behind the
breakthrough belong to David
Husband, and he’s building

Skywave Software on the strength

of it. Already orders are flooding
inand it's easy to see why.

The ZX81-FORTH ROM gives
you a totally new system. In

addition to multi-tasking and split

screen window capability, you
can also edit a program while

three or four others are executing,

schedule tasks to run from 50

times a second to once a year, and
with a further modification switch

between FORTHand BASIC
wheneveryou like.

\
FORIT RO

ETi/22

¢

The ZX81-FORTH ROM gives
you a normal keyboard with a 64
character buffer and repeat, it
supports the 16k, 32k, 64k RAM
packs, itis fig- FORTH compatlble
and it supports the ZX printer.

The price, too, is almost
unbelievable. Asa "*fitit yourself
Eprom”, complete with manual,
it'sjust£25+VAT. BB
Add £3.45 p&p UK (£6.00 Europe,
£12.00 outside Europe) and send
your order to the address below.

Skywave

SOFTWARE

David Husband
73 Curzon Road, Bournemouth,
BH1 4PW, ENGLAND.
Tel: (0202) 302385.
International +44 202 302385.



coftes

MDEX disc O/S + BASIC
MDEX Professional Dev. Sys.
CORTEX POWER-BASIC disc extensions

MDEX Languages

HARDWARE
SOFTWARE

£95
£275
£43

ASM FORTH PASCAL SPL QBASIC META
Software to make the CORTEX go!

Disc Drives

80 track double-sided double-density
40 track single-sided double-density

E-BUS Floppy/Winchester Controiler
E-BUS 64/128 K/bytes DRAM card
E-BUS 9995 Processor card

80*24 Character video card

CORTEX tapes

£190
£120

£135
£145/£245
£145

£48

Space Bugs, Pontoon, Small, Breakout, Micropede,

Pengo.

Cassette Wordprocessor

each £6
£13

Please add VAT to all prices.

MICRO PROCESSOR ENG LTD
21 HANLEY ROAD SHIRLEY

SOUTHAMPTON
SO1 5AP
TEL: 0703 780084

3

LECTR

Your SPECIALIST SUPPLIERS for

¢ SOLDER TOOLS

ANTEX

C.240. 15W/240V.
CS- 17W/240V
XS - 25W/240V

Replacement bits from3/32"
to Va"

De-solderheads, stands, ele-
ments and handies.

ERSA

‘Sprint' high speed iron: 80/
150W, 240V. Heats in 10
seconds!

ALU

From a simple 15 watt model to a precision
temperature controiled iron, we stock solder
irons to suit all manual requirements to-
gether with supporting stocks of bits, de-
solder tools, materials etc.

ORYX

Temperature controlled solder iron TC.82
45W/240 with scale.

Oryx 50 - 50 watt temp. controlled

Standard types

Oryx 30 - 30W/240V

Viking - 27W/240V

Oryx M.3 - 17 watts, 12 volts,

Awide range of replacement tips avaitable for
all models, alsotips from0.8 to6.4mmdia and
fiat tips.

Oryx safety stand.

Qryx de-solder tool.

MINIATURE SOLDER STATION

SOLDER and DE-SOLDER BRAID

Solder in various grades.

Please mention this journal when sending for
latest free Hiustrated A-Z list now 44 pages

BRITAINS LEADING QUALITY COMPONENT

SUPPLIERS - SEND FOR FREEA4PAGE A-Z LIST
ATTRACTIVE DISCOUNTS-FREE POSTAGE-GODD SERVICE & DELIVERY

ELECTROVALUE LTD

ﬁ784) 33603; Telex 264475.

28 St. Judes Rd.,

nglefield Green,
am, Surrey
0 OMB.

orth - 880 Burnage Lane, Manchester. 061-432 4945,

EV Computing Shop —

| 700 Burnage Lane, Manchester. 061-431 4866.

T.V. SOUND TUNER

SERIES n BUILT AND TESTED Complete with case. £26.50 + £2.00 p&p.

in the cut-throat world of
consumer electronics, one

of the questions designers
apparently ponder over

is “Will anyone notice 1f

we save money by chopp-

ing this out?"’ In the

domestic TV set, one of the

first casualties seems to be

the sound quality. Small speakers
and no tone controls are common
and all this is really quite sad, as the

Also available with built-in headphone
amp. ONLY £32.50 + £2.00 p&p.

TV companies do their best to transmit the highest quality sound. Given this background a
compact and independent TV tuner that connects direct to your Hi-Fi is a must for quality

reproduction. The unit is mains-operated.

This TV SOUND TUNER offers full UHF coverage with 5 pre-selecied tuning controls. It can
also be used in conjunction with your video recorder. Dimensions: 10%"x7% "' x2%"".
E T.1. kit version of above without chassis, case and hardware. £16.20 plus £1.50 p&p.

HI-FI SPEAKER
BARGAINS

TOKUDEN — 8", 8 ohm fult range 7%W twin
cone speaker. £3.50 +£1.10 p&p.

j/

GOODMANS
12", 65W, impedance 4 ohms. Freq. res.: 35 —
6,500 Hz. Magnet: %''x 4% dia. Foam surround
viny' laminated cone. For use in Hi-Fisystems
up to 65 watts. Bass/Mid. £15.95 +£2.20 p&p.
7" 60W Bass/Mid. speaker. 8 ohm impedance.
Freq. res.: 40 — 6,000Hz. 4%"'x %'* magnet.
£14.95 +£1.76 p&p.
4%~ 25W Bass/Mid, speaker. 4 ohm impedance,
With rolled surround. £4.95 +£1.50 p&p.
Tweeters: 8 ohm soft dome radiator type.
{3%" sq.} For use in systems up to 40 watts.
£3.95 ea. +£1 p&p. or £6.95 pr. +£1.50 p&p.
EAGLE
Full range 8" 20W, 8 ohm. Twin cone with
rolled surround. £6.95 +£2.20 p&p.
Fuil range 6%~ 15W, 8 ohm. Twin cone with
rotled surround. £5.95 +£2.20 p&p.
Full range 4 8W, 8 ohm. With rotied
surround. £4.95 +£1.50 p&p.

125W HIGH POWER

AMP MODULES

The pawer amp kit is a module for high

power applications - disco units, guitar ampfif-
iers, public addiess sysiems and even high
Ppower domestic systems. The unit is protecjed
against short circuiting of the load and 15 safe
in an open circurt condition. A large safety
margin exists by use of generously rated com
ponents, result, a high powered rugged unit.
The PC board is back printed, etched and
ready to drill for ease of construction and the
atuminium chassis is preformed and ready to
use. Supplied with all parts, cirguit diagrams
and nstructions.

Accessories” Stereo mams power supply kit with
trans. £10.50+ £2p&p. Mono: £7.50 + £2p&p

SPECIFICATIONS:
Max output power (RMS). 125 W. Operating
voltage (DC): 50 - 80 max_ Loads: 4 - 16 obm.
Frequency response measured 6 100 watts
25Hz 20KH/ Sensitivity for 100w. 400mV
@ 47K Typical T.H.D. t* 50 watts, 4 ohms:
0.1%. Dimensions  205x90 and 190x36mm

k11 £12.00 suiLt £17.50
+£1.15 p&p +£1.15 p&p.

NICAD CHARGERS/BATTERIES

- 4
SAFT/MAZDA BATTERIES:
RX6 {HP7/AAsize) £1.10ea. or 4 for £3.50.
BX14 (HP11/Csizel £2.45 ea. or £4.10 a pair.
RX22 (PP3 size} 9 volt. £4,95ea., £9.00 apair,
50p p&p per order on batteries,
SAFT/MAZDA RX22 Charger (takes 2 PP3’s)
£2.76 + 80p p&p.

UNIVERSAL CHARGER, takes 4xAA's, or
4C’'sor D's + 1 PP3. £5.50 + £1.40 p&p.

PAIR 10W SPEAKERS

Incarporates 4%'* 10 watt
speaker. Finished in teak veneer
simulate. Built, ready to use.
Ideal extension spkrs. 12% x

7% x 4% ins. £14.95 +£1.75 p&p.

BSR RECORD DECKS

Auto-Changer mode! - takes up to 6 records
with manual override. Supplied with stereo

ceramic cartridge £1295 plus £1.76 p&p.

. 3 speed, auto, set-down; with

1 autoreturn. Fitted with viscous
damped cue, tubular aluminium

H counter-weighted arm, fitted with
ADC magnetic head. Ideally suited
for home or disco use £25 .95
Manual single play record deck s
with auto return and cueing i
lever. Fitted with stereo cera-
mic cartridge 2 speeds with 45
rpm spindle adaptor ideally
suited for home or disco. Y

£ S .
137°x11"approx.  £14 .95 pius £1.75 p&p.

STEREO TUNER KIT

SPECIAL _ ka
OFFER! il

£13.95
+£2.50p&p.

This easy to build 3 band stereo AM/FM turier
kit is designed in conjunction with PE {July 81)
For ease of construction and alignment it
incorporates three Mullard modules and an
1.C. IF System. Front scale size 10%''x 2%’
approx. With diagram and instructions.

MONO MIXER AMP

Ideai for
halls and
clubs.

£45.00
+£2 p&p.
650 Watt, six individually mixed inputs for 2
pickups {Cer. or mag}, 2 moving coil micro-
phones and 2 auxiliary for tape tuner, organs
etc. Eight slider controls — 6 for fevel and 2
for master bass and treble, 4 extra treble
controls for mic. and aux. inputs. Size:
13%""x6%"'x 3% app. Power output 50 W
RMS {cont.} for use with 4 to 8 ochm
speakers. Attractive black vinyl case with
matching fascia and knobs. Ready to use.

All mait to: 21E HIGH ST, ACTON W3 6NG.
Caiters: Mon - Sat 9.30 - 5.30. Half day Wed.
Access phone orders on 01-992 8430,

Note: Goods despatched to U.K. posial addresses only
All items subject to availability, Prices correct at
31/8/84 and subjert to change without notice.

Please allow 14 working days from recespt of order
for despatch. RTVC Limited reserve the right 10 up-
date their producis without notice All enguiries send
S.AE. Telephone or mail orders by ACCESS

CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432.

{6 minutes walk from Edgware Road Tube Station)
Now open & days a week 9 — 5 30. Prices include VAT,

R||THV|[c
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FRAME PERIOD
=2 x FIELD
=825 LINES

FRAMESTO

PROJECT : Framestore

This project definitely rates the tag ‘experimental’; and with the
necessary ADC at around £100, and 48 64K DRAM:s included, it
isn’t going to be cheap either! However, we think that our
readers will be interested in the techniques involved. Design by

Daniel Ogilvie.

framestore is a device that
A can capture an entire image

from a TV screen and freeze
it electronically. The captured
image can then be manipulated or
combined with or compared to
others.

Using a framestore, one TV
camera could be used to fade bet-
ween two images; one would be
captured on the framestore, then
the TV camera pointed at the
second. A video mixer would be
used to fade from one image to the
other. More complex effects could
be achieved by using the same
image for both, with minor changes
or manipulations between the two
images.

Storage of the image can be
synchronised with one-off events;

for example, it could be syn-
chronised with a flash gun going
off; the flash is synchronised to
occur during the field blanking (fly-
back) time and the resultant image
is read into the store on the next
frame scan.

A technique known as target
integration can be used; here the
electron beam in the camera is shut
off and a feint image is built up
over a period of time on the target,
then the beam is turned back on
aﬁain to read it into the framestore.
This is similar to long exposure
photography — and uses of this
include astronomy.

In the design gescribed here,
the image is stored in digitial form,
which makes it possible to analyse
or manipulate tﬁe pictureusing a

LINE PERIOD

{64uS = 820 PIXELS)

LINE 314 F2

LINE 2F1

LINE 315 F2

STORED AREA

LINlE 3F1

#

x 512

FIELD PERIOD
{20mS = 312% LINES)

640 PIXELS -

¥

LINES

[
|
|
1
{
I
|
%
|
|
I
|
|
|
|
|
|
|
|

= - LINE 624 F2

- 5 LINE 311 F1

LINE 625 F2

LINE 312% F1
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LINE 313 FIELD 2
-1 LINE 1 FIELD 1

home computer; this will be
discussed at length in a future
article.

Camera tubes are available
which can see into the infra red or
the ultra violet, which enables us to
extend our view of the world
beyond conventional visible optics.
For example, finger prints can be
viewed under UV light, stored in
the framestore, enhanced by com-
Futer and then compared with a
ibrary of finger prints for a match.
Also, inks can be made to be
luminous in the infrared making it
possible to check for cheque or
passport forgeries.

Some Television
Fundamentals

Most readers will be familiar
with the conventional television
system used in this country which is
raster scanned. The information on
the brightness of the camera lense’s
field of view is encoded in a serial
form and superimposed on syn-
chronizinF pulses which enable it
to be easily recovered. Looking at
your television screen, the trace
starts at the top left hand corner and
moves across horizontally until it
reaches top right where it resets
back to the left, a little bit down,
and scans across again.

The time taken for the horizon-
tal line scan is 64us and this is
known as the line period. The line
scan is performed 312 times, until
the trace reaches the bottom of the
screen when it returns to the
middle top of the screen. The trace
performs a further 312V2 line scans,
filling in the gaps between the first
31272 line scans, see Fig. 1.

Each set of 312V2 line scans is ’
called a field and requires 31272x
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HOW IT WORKS —

Q +5V
+B5Y O o0
iz 4 IC2a
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IC5 = ZNA134) > e S 3 R4
01,3,5,Z=2N2369A E wl—Talol= ak7
Q2,46 = 2N3906 Lad R B
(] C__ls
Q1 forms a 25.625 MHz oscillator; this is O ] o @ e
rather more complicated than usual 8 ~IR G = R
because the crystal has to work in the o E E = 1024 O 75R FIELD
third overtone mode and so the signal O , 640 |
has to be filtered to ensure that oscilla- 13 TR
tion occurs at the correct frequency. , E E
Thessignal is buffered by Q2 and 2 & icda O 45V
amplified to TTL levels by Q3. (For 1024 T Tio
pixels to be stored, the crystal has to be
41.0 MHz.) 4
The 25.625 MHz clock is divided by L 2y
two by IC1, to generate (CLK) and O 75R LINE
(CIK) (brackets here donoting that Raa
these are unbuffered and prompt);
1C2a and b buffer and invert these to ke
generate CLK and CLK, both at 12.8125 = =
EF
—Q INH
VG +BV,
1
E o i D 3 w co .
1C2c a =) 2 I " 0 {CU QA —Q) A0
s '—D’_“":Lﬂo c @ "1 jcm ez o on
' _ RC ap —0A3
+HV /J’
4 |1 ]1e
FIELD -—2& 4 © [ 5 5
QA cu ICob
ac c1 !
% 7 14 +Bv
3 ao CLR p——ed
WE CLR 11 |4 1
€20 RC [} o ¢b
| = L
”J"a EF»l“;J cr ' o ’ 4: e
— RC ap ~Q A7
MHz (nominal 13 MHz). The 25.625 18- T0800N 5V
MHz clock is also fed to the clock input 12827 = 74L8138N I el
of the octal flip-flop, 1C3; either five or ) s 2 @
eight latches may be strung in series, ) ‘: U, 0A —0 a8
and, with the inverter, this produces a SRl BB b =%
division of either ten (640 pixels) or six- nc L —0an
teen (for 1024 pixels and 41.0 MHz
clock). The divided-down clock fre- ;’;' )
quency is fed to IC5, (a special-purpose X
device) which generates the M&Egos RO
BLANK, MIXED SYNC, LINE and FIELD LR
outputs; the latter two are inverted and & e o oA
buffered by Q6/7 and Q4/Q5 respec- EF=R0R e —0am
tively, to give 75 ohm FIELD and LINE o0 O/a1s
signals for the video camera. IC5 also 5
generates the even field, EF, signal. /Jn

The (CLK) line is used to drive a
divide-by-eight counter, I1C6, and the
bottom three binary outputs from this
are used to select which one of
decoder IC7's outputs is to be pulled
low. IC6 is synchronously reset by
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CONTROL CARD

PROJECT : Framestore

+5V +5V
NPUTS o|~[2]e o ‘iw To
* L ey G1 I
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1€11,12,13,14 = 74LS15IN err—3beik GIE T Seok o STROBE
IC10a e IC10b 83288385
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? 15V mn
[ef]-Jel=]els
LINE to ensure that it starts in the same line, this means that a write cannot n|, 832885
position every time. The Y0 m%tjut is co‘lg‘h:‘e—ﬂ‘I:NeE":)mseemleds:Iii%'%:\L:e?'el.f]s7' W] 2 wleeois
s r ol 5 - S
:setd a:sﬂt‘he tilng'tng reference, 10, fo'i the which then proceeds to count six. T0 { ¢ ~d
“::.Io_e elg d mehmory acfcess clic e—.:—l;- pulses, to generate the left-hand margin S 0oln
ile Y6 provides the transfer pulse, TP, (78ns X 8 X 6 = 3.74 us), which then NG
for the memory buffer section. allows the sixteen-bit counter, 1C24-27, f
The binary outputs of IC6 are also to count the T0 pulses via IC1b. Every +5v 77
used to drive four data selectors, 1C11- sixteen T0 pulses, all the outputs from ?.T.I
14, which generate the WR, LO, RAS 1C24 will go high; this is gated by 1C9b. HRE
and CAS memory control lines. When this has occured five times (when 85
Thieemich Rl by 0245 selecteds the count will ‘be ol Vomms
B ic13 i d
IC}Ia and b a"f‘ ICéb afnd C,and iated stopped, because the right-hand margin e
with the load inputs of IC9. Latches has been reached. The number of pixels SN2228
IC10a and IC10b prevent the load signal stored per line is therefore 8 X 16 X 5 = lal-lel<lel~=
reaching IC11 until EF and T0 have both 640 (or 8 X 16 X 8 = 1024 for 1024 L "_J
gone high; as 1C11 generates the W selected). ) oy o
‘.Eivlnlwl )
TO=780S 4 T1 T2 | 3| T4 ™ 1. T6 | T T | “ 888
> e I ™1 T* 1 f i A
: ; - ‘9 B 14y i—om
woex_ -] [ L LI L L L4 1 | c st
i 8388% |
] treg = 2508 ~[elz]ofx]e
T ]
i
2 - et Onsl The top and bottom margins are
. enerated by 1CS 20 and 21, which count
M EMORY, X masvaup X CAS VALID the LINE pulses; when 32 line pulses
have occurred, the fliﬂ-ﬂop IC17b is
cleared va IC18c; this takes its Q output
CAS. | high, allowing 1C18a output to ﬁo low,
N so that T0 pulses can pass through 1C16b
- twp = 5508 and be counted; so the address coun-
wa T owa S80S t—] ters can only increment while 1C17b
' remains cleared.Decoders IC 26 and 27
L] | l monitorthe top fouraddress lines to pro-
N vide a line counter. When the counters
ST ——  reach 4x4906x8/640 counts = 256 lines
toye = 13608 l_____l the Y4 output of 1C26 clocks IC17b via
I<——-—>| oanT 1C8d which sets this latch and halts the
count until the 32 lines of the second
Dout X MALID field have elapsed when 1C27 performs
tgs=0nS ) | »|  |atgn (65nS) similarly (9x4096x8/640 counts = 512
O X vaio X lines). The counters are reset by the EF
. \ (even field) pulse which indicates the
start of the new frame.
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64us =20ms to be completed. The
two fields are related in that the
information in the second field
augments the information in the
first. The two fields together are
called a frame and this requires
2x20ms = 40ms to be completed.
The two fields are said to be
interlaced. The reason for this
interlace is to provide a fast enough
screen refresh rate without just
resorting to sending the informa-
tion faster which would result in
the need for a higher bandwidth.

The Video Waveforms

As | have already mentioned,
the information broadcast is
superimposed on synchronizing
pulses, which indicate where the
top and left of the screen are. A
typical video waveform is shown in
Fig. 2, which shows line synchroniz-
ing pulses. Fach pulse initiates a
fly%ack of the trace across the
screen from right to left ready for
the next line of information. The
field pulses caused the trace to
reset to the top left of the screen
and initiated the slower vertical
scan downwards which ensures
each line appears below the
previous one.

The video waveform
superimosed on the sync pulse rep-
resents the brightness of t?!e scene.
The higher the voltage at any par-
ticular point in the waveform, the
whiter the corresponding point on
the screen. The set-up voltage is
defined as black and is about 45mv
above the ‘back porch’ of the line
wave-form (see Fig. 2.). The sync
pulses are, therefore notionally,
darker than black and this ensures
that the flyback is not visible on the
screen. We derive a pulse during
the period of the back porch to
clamp the incoming video to black
to ensure we obtain a stable grey
scale to our stored picture.

There are a number of other
features regarding the video
wafeform t%lat will concern us, but
we will deal with these as we need
to.

We are concerned with the
storage of one frame of this infor-
mation. The method we shall use is
to convert the TV screen into little
packets of information and store
them into a digital memory as
values representing the brightness
of the scene.

Memory Needs

With 625 lines to store, if we
stored only one byte representin
the average brightness across eac
line, we would require 625 bytes of
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STORED AREA (256 LINES/FIELD) |

FIELD PERIOD 1

|
!
|
}
1

F—— BACK PORCH

~20ms (312% LINES) N
= 480uS

FRONT PORCH-—

FIELD PULSE

PEAK WHITE
=0.714Vv

SETUP
i =50mV (REFERENCE
BLACK)

0V (BLANKING LEVEL}

0.28v

LINE PERIOD = 64uS

LINE PULSE

640 PIXEL STORED AREA =~50uS

memory. Obviously this is not very
representative of the scene we may
be looking at.

Well, let’s store 625 values across
the line and see what that requires,
assuming that each value stored will
be in the form of an eight-bit byte.
We now need enough memory to
store 625 lines of 625 elements (the
elements are called pixels); this

‘requires 6252 bytes, ie 390,625

bytes: rather a lot!

There is an additional considera-
tion. The line duration is 64us, and
we want to break this up into 625
pixels which means we have only
64us/625=120ns to convert the
video into a digital word and store
it.

Looking at the sync waveforms
again we can see that there is a left
and right, top and bottom margin
to the screen. Storing the video
waveform from these parts of the
screen is a waste because there is
very little useful information there.
it is at the extremes of linearity of
the camera scans, the lense and the
television screen. We would lose
little by storing only the 512 central
lines.

Similarly the line scans contain
little of use at the edges, so we
need only store the central section
of the lines. The screen is wider
than it is deep (it has a 4:3 aspect
ratio), so to maintain a similar
horizontal resolution to the vertical
resolution, we will need to store
more than the 512, say around the
625 pixels first envisaged. Actually,
the generation of the clock signals
is eased considerably by prudent
choice of numbers (you’ﬁhave pro-
bably already noticed the 512
lines!), and in practice it was found

=4.63uS

that 640 pixels stored across a
nominal total line length of 820
pixels (much of the residue being
taken up with sync and fly-back)
worked out reasonably neatly. Put-
ting these numbrs together, we
arrive at a memory store require-
ment of 640 x 512 = 327, 680 bytes.

The memory requirement has
been reduced to some extent, but
we have increased the speed
requirement of the A-to-D
converter and of the memory. This
is unfortunate because speed is
costly in both these areas. It also
makes the design of the timing and
control logic more critical. The
conversion and storage of each
pixel will have to take place in
64us/820 = 78 ns.

I’s Been Framed!

A block diagram of the whole
system is shown in Fig. 3. The crys-
tal clock generates the pixel clock
rate — which is our highest fre-
quency. We require 820 pixels
across a line which gives us a crystal
frequency of 1/64us x 820 or
12.81225MHz. We generate twice
this, (25.625MHz) to ensure an even
square wave master clock
waveform. This is sent through the
lower address counters whic
divide the 12.8125MHz by 820 and
generate a binary address for the
memory. The output from this
counter will be at line frequency;
the left and right margins are also
generated by these counters.

The line frequency is fed to the
upper address counters which
divide the line frequency by 625 to
provide the upper address lines to
the memory, and also generate the
top and bottom margins. At the
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end of a frame the address counters
are reset by the sync pulse
generator and the process con-
tinues again.

Most of the time, we will be
using the framestore to read out of
memory; while this is happening,
data is being sent from the memory
to the DAC for conversion back to

analogue and, after mixing with
synchronising pulses, disp%ay on the
monitor.

To store video, from, for
example, a video camera, the write
line on the memory is held down
for the duration of one frame,
while the input signal is converted
by the ADC. As already mentioned,

the ADC will be converting at a rate
of 12.8125MHz.

To be completed next montbh.
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WHY ILP? Years of experience in audio, unique
designs, world wide sales and outlets, reliable
delivery and friendly service........

BIPOLAR MODULES
Ideal for Hi Fi, Full oad line protection integral Heatsink, slew rate 15v/us

Distortion less than 0.01%

Type Output Load
Power

HY30....
HY®!

Price Type

PREAMPLIFIER MODULES
All modules are supplied with in line connectors but require potentiometers,
switches etc. If used with our power amps they are powered from the
appropriate Power Supply.
Type Application
Mono Pre Amp
.... Stereo Pre-Amp...

Price

Functions

Full Hi Fi facilities
... FullHiFifacilites 4
... Two Guitars plus Microphone . £15.95

As HY66 less tone controls £14.45

MOUNTING BOARDS: For ease of construction we recommend the B6 for
HY6 £0.95 B66 for HY66-78 £1.45.

MOSFET MODULES

Ideal for Disco’s, public address and applications with complex loads (line
transformers etc.). Integral Heatsink slew rate 20v/us distortion less than 0.01%

Output Load
Power Impedance
Watts (rms) Q
M0S128.60... 4-8
MO0S248.120..

Price Type Output Load
Power Impedance
Watts (m:

MOS364. 180 4

Type

Price

POWER SUPPLY UNITS

Type For Use With

PSU212. .10r2HY30 . 3}
PSU412 ... 1or 2HY60, 1 HYB060, 1 HY124£1
PSU422....1HY128 £1
PSUA432. ...

PSUS512....

PSU522....

PSU532....

Price Type
.95  PSUS42....1
395  PSUSS52....
595 PSU712....
PSU722....
PSU732....
PSU742....
PSU752....

FOR FREE DATA PACK PLEASE WRITE TO OUR SALES DEPT.

Post to: ILP Electronics Ltd., Dept. 6
Graham Bell House, Roper Close,
Canterbury, Kent. CT2 7EP

Tel: (0227) 54778 Telex: 965780




Component

For
Electronic and
other small parts.
A large variety of
components can easily

be kept well organized.

60 storage pockets per

unit,

Unit size:

1400 W125 H77mm.

Material: Injection-moulded in

impact resistant polystyrene.

4 and 6 Drawer Steel cabinets

available.

The 6 Drawer cabinet, practical for

field service, has lock and carrying handle.
Recommended prices (excluding V.AT):

6 drawer cabinet with lock and handle £92.00
4 drawer cabinet with lock and handle £59.00
Single drawer. £11.00

Typical Minifile applications:

R & D Departments Prototype Kits
Production Test & Rework Service Departments
Field Service Engineers  The Electronic Hobbyist
Repair kits for computers CNC- machines.

Stocked by:
Bradley Marshall, 325 Edgware Road, London W2 1BN. Tek 01-723 4242
Enfield Electronics, 208 Baker Street, Enfield, Middlesex EN1 3JY. Tel: 01-366 1873
Henry's, 404-406 Edgware Road, London W2. Tel: 01-724 0323

TK Electronics, 11-13 Boston Road, London W7 3SJ. Tel: 01-579 9794

Watford Electronics, 33/34 Cardiff Road, Watford, Herts. Tel: (0923) 40588.

= - o ———
E ,E_AUGIOU ONICS | MICRORANGE ELECTRONICS
= = = UNIT 258, STRATFORD WORKSHOPS, BURFORD ROAD (near Stratford Centre}
EREe LONDON E15 2SP. TEL: 01-536 1415
Abbots Hill Chambers Recently opened component shopin the heart of Stratford, we have lots of
1st Floor, Gower Street, special offers. (You will find us on the 2nd Floor)
Derby DE1 1SD Tel: Derby 0332/382433 .,.
We specialize in the manufac- SOME SPECIAL OFFERS
ture of: (Many others in stock)
Printed Circuit Boards NE5534 101,15 10 off 1,05
Modules PowerRMS Load Voit Max Size (mm) Price No quantity is too small. ?Eg??’é 10ff 1.48 10 off 1,15
- = We also supply: 10ff45p 10 oft 42p
RVM150S 70-150W 4.8 | +60 31x80x100 1+23.50 Photo Board ;nd associated  JL072 1 0ft55p 10 off 80p
10+19.98 chemicalsatverykeenprices.  1L074 10ft85p 10 ofl 78p
20+19.80 See below: ;g :’2?25\)/11 Bg Reg 5.50 each
RVM300S 120-300W | 4-8 | +65 31x102x136 |  1+32.87 exdSinglesided  1.80  YNG7AF Powor Fet 855 each
i I 10+27.94 g’;g gg‘fé?:é?ggd ::jg 60W Spot Bulbs various colours 70p each
4 20+26.30 s o) 9 100W Spot Bulbs various colours 1.25 each
x5 Doublesided ~ 2.40 2 metre x 1 metre SPK Cloth 2.95
RVM400S 170-400W 4-8 | +65 47x89x136 40,92 Other sizes available 10x12" Fibreglass PC Board 2.25 each
RVM700S 300-700W 2-8 | 70 47x90x197 60.96 ALL PRICES INCL 150W Power amp modute 12.50
: UDEVAT 3 way 700W Sound to Lite unit 17.50
RVM700S Mounted on Heat Sink 70.40 Please add 50p for P&P Telephone recording unit 15.00
Please come and see our range
KIT PRICE
RVM150S 1+19.50 10+15.98 20+15.80
RVM300S 1+28.87 10+23.94 . 10+22.30 Pl
¢ MAIL ORDER ONLY
RVM RANGE OF POWER MOSFET AMPLIFIER MODULES. .
These Power Mosfet Modules are very reliable, driving dif- me nt' On

ficuitloads is no problem. Application from hi power systems

to studio to domestic hi-fi.
All of our modules are built and tested and carry a 2 year
guarantee. n nER

We also supply a range of heat sinks, specially recommen-
ded for RVM modules.

when replying
to all

All prices include post & packing.
(Quantity discount available)

To order send cash with order, or cheque/postal order.
Delivery onour Modules and Heat Sink or same day dispatch d
whenorderisreceived with cash, allow 7 days with cheque or a v e rts

postal order.
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FEATURE

READ/WRITE

Standing Physics On Its Head
Dear Sir,

It is a well-known mathematical
paradox that a perfect low-pass
filter must begin to react to a pulse
on its input before that pulse is
applied. However, this piece of
mathematics has eluded physical
realisation — until now. Look at
the oscillogram you display in your
review of the Bridage scopes in the
September ETI. The bottom trace
clearly shows the SB121 overshoot-
ing before every edge of the
square wave input.

There would be many applica-
tions for a circuit which detects
pulses before they happen. Clicks
could be removed from audio
recordings without using a delay-
line buffer. Delicate equipment
could be protected from mains
surges. Digital circuit designers
need no longer worry about clock
skew — just insert a few endo-
chronous filters into the longer
signal paths. But the most obvious
use is in oscilloscopes themselves:
a predictive trigger to capture
those intermittent events which
conventional trigger circuits can-
not handle. The absence of such a
documented feature from the
scopes under review suggests that
it is an accidental phenomenon
which has gone unnoticed by the
manufacturers. Perhaps one of
their component suppliers is mak-
ing his capacitors out of resub-
limated thiotimolines?

Yours faithfully,

Richard Kennaway

Norwich

Fascinating as the possibilities
outlined by Mr. Kennaway are, we
have succeeded in tracking down
the source of this phenomenon
and found the problem to be a
surprisingIK simple one — our
photographer was holding his
camera upside down!

The One That Got Away
Dear Sirs,

I refer to your article in ETI of
June 1984 in the Digest section,
concerning a new battery dev-
eloped by Matsushita and mark-
eted by Panasonic UK Limited. This
is the BR 211 Lithium battery.

As an angler, not an electronics
follower, this item interested me
very much from the point of view
of illuminating fish-rod tips, with
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.vhich I have been experimenting
for several years now. Also, as
press offficer of the Bournemouth
based BAC Angling Club, my
experiments are of interest to a
good number of local anglers.

With this in mind, | wrote to
Panasonic UK Ltd enclosing
details, drawings and observations,
regarding my strugglings with bat-
teries and LEDs etc, and enquiring
where | may track down a supplier
of their advertised battery. This let-
ter was sent at the end of May this
year.

Since we are now well into
August, | feel it is fair to assume
that | am not.likely to receive a
reply or even acknowledgement
from Panasonic UK Ltd. | wonder if
you could help. I am no longer
concerned whether they are
interested in my dabblings or not,
but I would like to know where to
buy ‘The World's Smallest Battery
as it was described. Perhaps it is so
small that nobody can find it?

Yours faithfully,

Martin Hursthouse

Bournemouth

We telephoned Panasonic UK

but no-one there seemed to know
much about the BR211. They
passed us on to Panasonic Indus-
trial, who told us that the informa-
tion we published must have come
directly from the Japanese arm of
the company. There are plans to
distribute the BR211 in this coun-
try but no agents have yet been
appointed and it is unlikely to be
available before the beginning of
next year at the earliest. In addi-
tion, because they are concerned
only with industrial electronics,
Panasonic Industrial were unable
to assure us that the agents
appointed would include a com-
pany prepared to sell directly to
the public in small quantities. We
can only suggest that you drum up
as much support in the angling
world (and efsewhere) as you can
and keep lobbying Panasonic — if
it becomes clear to them that there
really is a demand for the BR211 in
the domestic market they may feel
encouraged to appoint a suitable
distributor as quickly as possible.

Beating The Common Code
Dear Sir,

I have recently purchased and
installed a home security system

that you reviewed in the July 1984
issue of ETI. The article was
entitled ‘Housewatch 2000 Burglar
Alarm’ (page 50) and featured the
ColorolFLtd/Munford& White
Control Panel.,

| have therefore been in a posi-
tion to practice button pushing on
the control panel and have found a
serious fault in the ULA that com-
prises the system security. It is
possible,with the panel in the Day
condition where it can be
operated by any person or villain,
to find out the 4 digit control code
within 2 minutes and without tam-
pering with the unit in any way.
The average time to crack the code
is only 1 minute.

I have written the method on a
separate sheet which is in a form
that | present to visitors to play at
code-cracking when they visit the
house.

Yours sincerely,

M. Brandligt

Oxford

Whilst we agree that it is quite
easy to find the code of the alarm
when it is in the ‘day state, this
doesn’t actually affect the security
of the alarm. Let's look at the
arithmetic.

With the alarm in the ‘day’
state, there are nine possible first
digits in the code and eight possi-
ble second digits making a total of
9X8=72 combinations, only one of
which will put the alarm into its
test state.

To get the alarm out of the test
state there are seven possible first
digits (the third digit of the full
code) and six possible second
digits, making a total of 7X6=42
possiﬁle combinations.

It is relatively easy to find this
code provided:

1) you know how the alarm
operates in the first place — a
clever, professional thief will have
done his or her homework, but
aren’t the majority of domestic
break-ins the work of opportunist
amateurs?

2) you are allowed to play with the
alarm in the ‘day’ state,

It is on this second point that
your argument falls down, If the
alarm is armed, the thief will have
to find the full four-digit code in
one go. There are 9X8X7X6=3024
possible combinations, far more
than a thief could hope to try in the
twenty-five seconds allowed after
arriving through the entry-zone,
and if a thief gets in by some other
route the alarm will go off immed-
iately anyway. We think your home’
is secure — unless any of your
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invited visitors return later, unin-
vited!

Of course, if you do suffer a
break-in at a time when the alarm
is un-armed, it would be sensible
to change the code as well as
changing all the locks. However,
changing the code is very straight-
forward.

Disc-usted
Dear Sir,

I have been reading Linsley
Hood's articles on audio amplifiers
for many years and good as his
latest design is | don’t think | will
be making it. He seems not to
have heard of the Compact Disc.

Yours Truly,

B.A Thacker

Crewe

Although this was not brought
out in the series of articles, the
design was produced with Com-

act Disc very much in mind. This
is one of the reasons why the
volume and balance controls have
been placed in the power amplifier
rather than the pre-amplifier and
why that unit has been provided
with an unusually sensitive and
high-impedance input. Signals
from Compact Disc units can thus
be fed directly into the power
amplifier without having to pass
through unnecessary connectors,
switching, and signal handling
stages in the pre-amplifier. This
being so, the Audio Design amp-
lifier is Erobably better suited for
use with Compact Disc players
than almost any other amplifier
around.

Tip Of The Iceberg
Dear Sir,

I hope you have a few minutes
to spare, because | am about to
relate the Saga of the Missing
Tech-Tip.

Once upon a time (14/1/84) an
intrepid ETI reader (me) sent what
he thought was a rather elegant
piece of software to the Mighty ETI
Tech-Tips Feature. His idea was a
program to read resistor colour
codes using the Casio fx-180P
calculator. The reader waited, with
bated breath (he had run out of
Polo mints) for a reply from ETI. He
waited for three months, and then
wrote to ET/ again, along the lines
of “Oi, mush, wot’s happened to
me software?” or words to that
effect.

Still no reply having plopped on
his doormat (it wasn’t house-
trained) by the middle of June "84,
he was prompted to write again.
Which is why he is now writing to
Heap Big Boss Man of ETI.

READ/WRITE

I think it’'s safe to assume that
my design has gone astray,
encountered a time warp or been
half-inched by the Vogons
(remember them?). If you could
write and reassure me that two-
way communication via letter is
still possible, | would be much
obliged. I would also be pleased to
re-submit the design, assuming
that it doesn’t turn up in the ET!
offices.

I look forward to hearing from
you (please).

Yours Faithfully,

Ronald Hutchison
(State Registered ETI Reader)
West Kilbride

Sadly, Mr. Hutchison is not the
only reader to have experienced
this upsetting phenomenon of
Tech Tips apparently vanishing into
the fourth (ﬁmension (otherwise
known as the ET1 filing system).
We hope that he and the others
affected will accept our apologies
and the following explanation.

The problems with the Tech
Tifps feature arose ‘)‘artly because
of its success. We have had so
many sent to us that we now have
two bulging files full and
contributions are still arriving at
the rate of a dozen or so a month.
This flood of items has coincided
with a period during which we have
frequently not had enough space
to put all the things we wanted to

in the magazine, and Tech Tips has
often been left out to make room
for other articles. Not having the
staff to cope with the filinF
necessary to keep such a large
number of contrigutions in order,
the whole system has become
rather disorganised and letters
querying the whereabouts of
particular Tech Tips have all too
often vanished themselves!

Rather belatedly we have got
around to doing something about
all this. The Tech Tips special in
this issue marks our first assault on
the ever-growing file and we intend
to include the feature on a far more
regular basis from now on.

Mr. Hutchison may also like to
note that his program is amongst
the items featured.

We will also be looking closely
at the conditions under which Tech
Tips are accepted to see if they can
be tightened-up slightly. It would
obviously be better to reject a few
more items in the first place than
to have them on-file for months,
being considered and then rejected

{n the meantime, why not
consider if your Tech Tip could
actually be a project. We do quite
often ask readers to re-vamp their
ideas because they are substantial
enough to be full-blown projects,
and we and our sister magazines,
Electronics Monthly and Digital
and Micro Electronics, are always
looking for good projects.

YES MR QUIGLEY, YOUR TECK-~TIP' FOR THE
BUILDING OF A TWENTY MILE DIAMETER ANT i~
MATTER PARTICLE ACQCEL ERATOR WITH NUCLEAR
FUSION CHAMBER, AND GRAVITATION DEFLECTION
STORAGE RING HAS INDEED BEEN RECEIVED.

ETI
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AN ARGUS SPECIALIST PUBLICATION

INTERNATIONAL.
The MC6804 P2

Remember our article on Motorola’'s MC68020, the
world’s first true 32-bit micro (depending on what
definition of a‘true’ 32-bit micro you adopt)? Well,
Motorolahavebeenbusyatthe otherend ofthescale,
with a four-bit micro too. A sequel to the story of its
bigger brother, we'll be taking a little look at the world
of the Micro-microprocessor — and its one device
that could well find itself used quite heavily by hob-
byists in the none-too-distant future.

Active Bass Speaker

Justin case you might have got the impression that all
the nextissue willbe features, here’s a projectfor you.
Mind you, your neighbours may well sink to bribing
your newspaper deliverer to hang onto your copy of
ETI, because this sub-resonant speaker should cer-
tainly rattle a few walls and floor-boards!

Readers’ Survey

Thetimetoseekyouropinions hasrolledaroundonce
again, with the added bonus of the possibility of win-
ning a year's subscription.

[ ] [ ]
Distortion Meter
Well, this item got squeezed out of this issue, for
which we apologise, there just wasn't room to get in
everything we wanted to get in. However, we pro-
mise, cross our pulse generators and hope todie, that
it will be in the next issue.

p—

IS ELECTRONICS
RELIABLE?

There areanumberof question marks overthe perfor-
manceand reliability of electronics, notafew of which
have turned up in ETI projects! The space shuttle fails
to get off the ground. An IC will not work within its
specifications, and duplicates also fail to work. The
Nimrod'‘eye in the sky radar system won't work as it
was designed to do andis sent nearly all the way back
to the drawing board. A leading semiconductor com-
pany admits that many of its ICs have not been pro-
perly tested, and initiates a hastily assembled crash
testing programme. Anyone who reads the elec-
tronics trade press will have seen these-stories; next
month’'s ETI will attempt to get them in perspective.

ALLTHIS AND MORE IN THE NEXT ISSUE OF
ETL. RESERVE YOUR COPY OF THE JANUARY
ISSUENOW!

Allthearticles listed above are atalate stage of decay in the Editor s intray. However, the availability of space and other factors beyond our controt
(like the Assistant Editor being strangled by an innocent passer-by after one of his appalling puns) may limit our ability to bring them to you,
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Descripion
HP_SHE Signal Genaralors Type 6204/620B/620A
Type FD1 with

£M Research Lats Pulse Generaior Type 139MB

HP. Rx Meter Type 2508

Alrmec Milivolimeter Type 304A

Anec Milivoltmeter lype 301

Dato Dynamics Terminal

Morconl Timebase Delay Gensrator Type 14445

Morconl FM/AM Modulafion Meter Type 1F2300

AIM Elactionics Variable Function vamov

Pye VHF Signal Generator Type

Pve MF Tronscelver 6 channel WDO SS!!JD

Pye Signat Generatos Type SGSY

Pye Battery Chargers Type rco v vott

Pys Modulgtion Meter Type M|

HP. Wave Analyser Model. m;\

lektronix Oscilloscope Type 545A Less Plug ins.

KSM Electronics Puise Generator Type 148/D

EM! Eiaconica Oscilioscope ins Type 17/6

EMI Electarics Osclioscope Plug-Ins type 17/4

Pve Motophone Poriabiles Mid Band

Dynamco Oscifloscope 1ype D 7100

Wayne Kert Universal Briage Type CT375

Decwrites Terminol

For1o — Mag Iph 240v 5 4kva Transtormer

Tektrontx Oscitoscope Pug-ins Type G.

Morconl RF Power Meter Type TF 1020A

Marcon) 400 Wat 76b Aftenuaior Type TMS5260
.

vpe OS5 2000R
Marcont VHF Signal Genarator Type TF 10648
Rohde Generdl Type BNA10M

Power Signal:
Ferrant Computer terminai Type
Pye IF Signal Generator
Marconl Oxclioscope Type TF 1334A
Bruet & K08t Microphone amplifier Type T 2604
Taktronix Oscllioscope Type 531A C/W Type H Plug-
Ins
Teidronix Caclicecope Type 547 C/W Type 142 Plugin
Aovance Signal Generator fype C2
Marconl 25 MHz Pulse G.mlo'on Type Tf 2025
Rrode & Schwortz Powa Adcpior Type BNE13116
Maorcont Frequency Corw-nox Tyoe TF2400/TM7164
Sokartron Recorder Drive Unit Type.
Marcont UHF FM Signal Generotor Type TF 2012
Wandet & Golstrnann Finer Unll Type LUER2
Rhode & Schwartz Wavemeter Type BN 15221
Pys UHF Signal Generator
Model 5064

Rhode & Schwortz Polyskop Type SWOB 11
Marcon White Nolse Test Set Ype OA 20908

e e it b

Price
Excluding VAT

g

£58858EE

"
3
3

£BILE2I20888
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Oescripton

Telequipmant Oscilicscope Type DA3R

Radiometer Signal Generator Type M 27,
Coulont Power U7y 180 12v 10 12v 10 4v 3a 24vTa

wmhsammnusmmnw

HP DC Power Suppwmva omp.

Jereaid Feld Sﬁang!h Meter Model 17048
Marcon Universol Bridge Type TF 868A

Marcon! Siandard Signal Genercior Type TF 867
Almnec Sweep Signal Generator Type 352
Solortron Digltal Voltmetes lype lM 14202
Marcon AV AM Mod Meter

Marconi L d Alhrlm Type T 11&
Wavetek Progrommabie YCG Model 155

Dowe True RMS Yalve Yol Meter Type 8124
Racol VHF Calbraiorn Type 850

Eddystone Communications Recelver lype 680X
Sanders Microwove Osciiator fvpe CLC2.4
Genaral Radio Sandard Srat Generolor Tyoe 1026
Telequipment Oscliloscope Type D43

Marconi Frequency Selector Unit Type TK7047
Marcond RF Power Mater Type TK 7056

Marconi Progrommabie Volimater Typa TK 2607
Electro Intamnational UHF Pra Amp. Type APSO1R
Honeywell Powes Line es! Set Typs PLI.4

Tekebec Dignal Vosmeter Type T1E343.03

BPL Super Megohmmeter Type RM 470

Chart Recorderns Vorious

Morcon AF Power Mate Type TF2500

Rhode & Schwarz Sid Signal Gen Type BNA1409
Trendota Test Sef Na. §

General Radio VHF Osciliator Type 1363
Tekironix Oscliioscope Type 5458 less Plug-ins
Nargard Oscilloscope Type 341 C/W 3 Plug ink.
Marcont Deviokon Tast Sef Type 60768

Scalamp Gananometers

Elecirotyiic Capocitors 2200mid 25volt
Etechohome 9 Videa Montlors

Equipment & Mufti Core C.

Telequipment Oscllloscope Type § 5B

Sony Emty idec Tape Reels Type RH 7V
Tlectronics instruments Lid Chronotron Type 25E
Belix Pawer Supply Unit Type 15576

Advance Milivolmeter Type 77A

Robond Double P.5U vpe 1104

Morconl Quiout Power Meler Type T 893

HP Storoge Oscoscone Type 181 with Manuols
Marconi AF Power Meter Type TF 893A

Marcan! Valve Yok Meter Type IF 1041
Telequipment Oscilloscope Tyoe § 54A
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£100

fption
Co-ax Cable Iype Unlradlo M2
Teldronx S84 CW PR a8 Tiokoy
ialex type BN

Muumn
Marconl Microwave Sweep Oscliiator Type mk
Morconi Signal Generctor Type TRRSA
Schomandt Modulator MAF Type BNB4 1962
Schomand Decods Sig Gen XI0-100MHz Type NDIOOM
Rhode & Schwarz Decade Gen hpe BN41104
Tetequipment OscWoscope Type 3 32A
Marconl AM Signal Generctor Type TF 8040/85
Marcont VHF Signal Generator Type TF 1064B/6M

HP. SHF Signal Generator Model 6188

Marconl Nolse Generator Type TF1106/2
Marcont SIgnotl Genenator ype IF 998A/S

Marconi Sional Generator Iype IF 9956/5

Marcon) YHF WNDCTFHMM

moqulpmem Oxcliioscope Type 5 1R
Oscilorcope lvpe D 52
Marconl Audio lester Type TF 894A
moqulpmom Oscllioscope lype 543
Gunweaion Nv- TF2006 40-220Mhz

Pnllbx Mmunmw-: Type GMO012
Pye W30 Westminsters Low Band 24 voit
Rocal Communicafions Recelver Type RA 17
Advance Oscllioscope Type OS 254
Marcon! UHF Signal Generator Type TF 1060/2
Lon Elec Lid Stabilised P.U. Type LP 4041
SE Labs OLckoscope Type SM 114
Advance Oscllioscope Type OS 2200
Rhode & Schwartz UHF Tes! Recetver Type BNA523
Takironi O1CMOICOD® Type 847 1o Plug Ins
Aztac 49" Video Monitot Type VM20475
Alrmec Modulation Meter Typs 400
Marconl RC Oschidior Tye TF 1401
Marconi Serattive Vatve Vottmete: Type TF4100
Foster Olf Fllled Variac 0-270volt 40 amp.

wmv Packard Sweep Oicliaior Type 692D

Time Mark Generator Type RM 184

Tek"enlx Time Mark Generator Type 108A
Telequipment Osciicscope Type $ 34AR
Telequipment Oscilioscope Iype $ I1R
Sony Video fape Type V-30H
Tetequipment Oscllloscope Calibrator Type C4
Morconi 20Mhz Swoop Generator Type TF 1099
Transistors Type 2N
Venner DigHal counfm Type 15A 663442
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B. BAMBER ELECTRONICS

GOVERNMENT AND MANUFACTURERS SURPLUS

5 STATION ROAD,
LITTLEPORT,
CAMBS. CB6 1QE

Phone Ely (0353) 860185

ELECTRONIC COMPONENTS
TELECOMMUNICATION EQUIPMENT

TEST GEAR

LIGHTING

BAND — THEATRE — CLUB — DISCO

ME pHETe

Great news has arrived for theatre, band, club and disco. The new
high tec series 2 means it is now cheaper than ever to own your
owsn lighting system. With complete packages from just £190 it
makes a sound investment. Compared to the cost of hire, your
money is recovered in a matter of months. At MJL we have an
extensive range of desks, power packs and control equipment, at
the most competitive prices in the UK. And for those with really
limited funds, arange of DIY modules. Soif its just 5SKW, or 500KW,
give us a call.

MJL SYSTEMS LTD
45 Wortley Road
W. Croydon
Surrey CRO 3EB
Tel: 01-689 4138

70

.HQU

|-

‘-----------l‘-

] '.l

" Clifton Chambers, 62 High Street
Saffron Walden, Essex CB10 1EE
.._ Telephone: (0799) 24922 (3 lines) _ _
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PROJECT

'ARIO UPDATE

Lindsay Ruddock’s vertical speed indicator project in our April and
May issues aroused considerable interest. Here the author replies
to some of the suggestions made by readers regarding the design.

ne modification which has
Obeen suggested is the addi-
tion of 'total energy’ com-
ensation (see Read/Write, August
84 ET, page 62). It is the author’s
intention to develop such a system
- at some stage, but it would require
such extensive modifications that it
might be better to think in terms of
designing a new vario from scratch.
There seems to be little demand for
total energy compensation from
hang glider pilots, probabl
because of the extra comp?;cation
introduced by the need to plumb
in a source of pitot pressure and
because hang glider pilots are more
aware of their airspeed than are
sailplane pilots. There is, in any
case, at least one variometer on the
market with total energy compen-
sation, and interested readers might
like to contact the manufacturers at
the address given at the end of this
article.

That having ben said, there may
still be a few readers who really are
interested in total energy compen-
sation and who are prepared to do
a little experimenting in order to
achieve it. The following notes may
be of some help to them.

The ETI design senses only static
pressure, which it feeds directly to
the differentiator. To provide total
energy compensation, the input to
the differentiator should be mod-
ified to:—

OFFSET

STATIC PRESSURE

FURTHER
CORRECTION

P-=Yapvi. . i (1)
where p = static pressure

P = air density

v=velocity of glider

11 11,17

The quantities Ip and v’ are
not directly available so more
manipulation is necessary:

(2)

p—‘/z ‘—‘2p—p_1/2 pVZ R IPIN

=2p-(p+%p) ....... (3)
= 2X(STATIC PRESSURE) — PITOT
PRESSURE

This expression is realizable,
since the quantity (p+%2pv?)is, in
fact, the pitot pressure which can
be sensed by a second pressure
transducer plumbed into a pitot
source.

Pitot pressure is the extra pre-
ssure that arises in a tube when the
mouth of the tube faces into a
stream of air. It appears in books on
aerodynamics and fluid flow, and is
well-known to amateur fliers and
aerodynamicists — but not to ETI’s
assistant editor, who carefully
ammended ‘pitot’ to ‘pilot’, all the
way through the original script,
then wondered why the author had
so consistently made the same
rather curious typing error - tand |
being well-removed from each
other on a conventional QWERTY
keyboard. We’re ashamed to add
that the editor, despite his back-

FROM IC2PIN 6

SELECT ON
TEST TO

} MATCH
| TRANSDUCER

PITOT PRESSURE
TRANSDUCER
& BUFFER

PITOT OFFSET
ADJUSTMENT

Fig. 1 Suggested modification to the original vario circuit to give total energy

compensation.
ETI DECEMBER 1984

TO DIFFERENTIAL
INPUT C1

ground in physics, had little more
idea as to what pitot pressure was!

What is required, therefore, is to
modif{)the input to the differen-
tiator by subtracting the right
amount of pitot pressure in accor-
dance with expression (3). One
possiblity is to place a summing
amplifier between the static
pressure transducer buffer and the
differentiator, as shown in Fig. 1.

It should be emphasised that
this is only a suggestion aimed at
those willing and able to develop
their own circuitry. The author has
not tried the system and cannot
offer any further practical
information. Readers who are
particularly interested in total
energy compensation should
obtain a copy of the September
1975 issue of ’Soaring’’ magazine in
which the subject is fairly well
covered.

Temperature
Compensation

In an effort to present as
straightforward a circuit as possible
in the ET1 vario design, temperature
compensation of the transducer
was kept simple.

Better temperature compensa-
tion of the Sensym LX0503A can be
easily achieved by ‘tuning’ the
regulated voltage to the device.
Since the vario circuit is not sensi-
tive to supply voltage, it is con-
venient to make the regulated
voltage to the complete circuit
adjustable. This is implemented by
replacing the 78L05A regulator chip
with an adjustable op-amp
regulator based on the LM10.

The original PCB was designed so
as to leave space for a satellite
board carrying the LM10 regulator
circuit just above the transducer
and to the left of the existin?
78L05A regulator. There is also
some space available on the under-
side of the transducer PCB and this
can be used if there is insufficient
space above, as might be the case if
one of the larger transducer types
has been usei :

A suitable veroboard layout for '
the new regulator circuit is shown
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-049V IN

—0*Vour

| WIRES IN PLACE
1 OF 78L05A

RX (2k 1o 20k)

R3
¢ 47k
QO oV

J

BATTERY —-VE

Fig. 2 Adjustable regulator arrangements to replace the 78L05A.

in Fig. 3. It was not considered
worthwhile producing a PCB layout
for such a small board and so sim-
ple a circuit. Note, when you come
to assemble the board, that one of
the links is underneath the IC and
don't forget to break the tracks in
the positions indicated. Do not use
an IC socket as this would make the
board too deep to fit easily in the
available space. It is quite a good
idea to solder short leads in place
of R_to begin with as this will save
you having to remove the board to
try different values of resistance
and will also reduce the risk of
damage to the tracks caused by
repeated solering and desoldering.

When complete, the new board
is wired directlF))/ in place of the
original 78LO05A regulator. A little
tape or a sticky pad should be suffi-
cient to hold it in place and prevent
it from touching any other part of

AV IN

(O = BREAKS IN VERO TRAGKS

Fig. 3 Veroboard layout for the
refulator circuit. The component
values are given in Fig. 2.

the circuitry. Note that the pre-
viously optional 100uF decoupling
capacitor, C4, should now be fitted.

The resistor R, sets the regulated
voltage. eg R, =1k, V=5V, R, =
13k, V = 6.25V

R +47k )

47k L

V =49x (
A good starting voltage is 5.5V,
R, = 5.6K.

R, is adjusted downwards if the
vario reads sink as it cools (use the
fridge to find out) and vice versa. A
large percentage of LX0503A
devices end up with satisfactory
temperature compensation with
supply voltages of between 5 and
5.5 volts, which explains why the
LX0503A is shown wired across 5V
in the original design.

Further benefits of using the
LM10 are that battery life is tripled
to a hundred hours from an
alkaline battery and ordinary zinc
carbon types may also now be
used, giving about 50 hours. This is
because not only is battery drain
halved (the 78L05A draws 3mA
standing current), but the batter
endpoint voltage is lowered — tKe
LM10 regulator requires only 0.2
volts input to output differential
compared to 2.5V for the 78LOS5A.
Other adjustable regulators can be
used, but have not been checked
out.

Note that while tuning the sup-
ply voltage is recommended as a
method of temperature compensa-

FOXBORO
TRANSDUCER
PACKAGE

75k%

2 1 4
9491 L. d
1.22v
BAND Jk8
GAP REF l
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DIFFERENTIAL
INPUT

TO FIRST
AMPLIFIER

Fig. 4 Constant current excitation
arrangement for use with Foxboro
transducer.

tion for the LX0503A, the alternative
transducer, the MPX100A, can only
be compensated by the single
series resistor/constant supply
excitation voltage method as
outlined in the original article.

Some people have acquired
Foxboro transducers. For these, and
Druck-Keller types, constant
current excitation is best. The pre-
cise current affects sensitivity but
for compensation purposes the
absolute value does not matter. A
suitable circuit is shown in Fig. 4.

All the compensation methods
mentioned compensate explicitly
only for span. Since the operating
pressure range is not too great, it is
not worth considering offset errors
separately.

A word of explanation for all
these compensation methods is
probably in order. The major tem-
perature dependent parameters of
a piezoresistive pressure transducer
are:

1. temperature coefficient of
bridge resistance (approx.
+2000ppm/C.).

2. temperature coefficient of
gauge factor or pressure sensitivity
(approx. —2000ppm/C.).

Note the opposite signs of these
coefficients.

In the best transducers, eg Fox-
boro, Druck-Keller, these coef-
ficients are equal as well as
opposite, which explains why cons-
tant current excitation provides
automatic compensation.

In the case of the MPX100A,
constant current excitation causes
over compensation as the
magnitude of the temperature
coefficient of bridge resistance is
§reater than the temperature coef-

icient of gauge factor. Something
in between has to be used, which is
why a compensating resistor in
series with a constant voltage is
recommended. Adjustment is easy
and the method gives very satisfac-
tory compensation, even for use as
an altimeter.

In the case of the LX0503A, the
least consistent of all the low-cost
transducers on the market, the
gauge factor temperature coeffi-
cient is much greater than the
bridge resistance temperature coef-
ficient. Compensation must be by
some other method such as using
the internal Vbe multiplier.

ETI

The total energy compensated
variometer mentioned in this article
is manufactured by Thunderbird
Electronics Ltd, 20 Buttgarden
Street, Bideford, Devon, tel 02372-
5133.
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Ifan

advertisement
is wrong
were here to

put it right.

If you see an advertisement in
the press,in print, on posters or in the
cinema which you find unacceptable,
write to us at the address below:

The Advertising
Standards Authority.

ASA Ltd, Dept 3 Brook House,
Torrington Place, London WC1E 7HN

LOOK!

UNBEATABLE VALUE

TANDON 51" THINLINEFLDPPY DISK DRIVES
SINGLE SIDED DOUBLE DENSITY £100
DDUBLE SIDED DOUBLE DENSITY £130

BRAND NEW

DON’T DELAY—
ORDERTODAY!

H.P. SPECTRUM ANALYSER 8551A 10MHZ - 12.4GHZ with P.O.A.
B51B dispiay

TEK455 Dual Trace SOMNZ Delay Sweep . . .. . . £650

GOULD DS 3500 Dual Trace 60MHZ Delay Sweep . .. £606
OSCILLOSCOPES

2 TEK 454 Dual Trace 150 MHZ Delay Sweep . . . . . £700

6 TELEQUIPMENT D83 Dual Trace SOMHZ Delay Sweep . £400
7 Tel 453 Dual Trace 5MHZ Delay Swaep. . 18

9 COSSOR 4100 Oual Trace 75MHZ Delay Sweep . . £375
10 SOLARTRON £D1740 Dual Trace S0MHZ Duat T8 . 1250
14 TEK 585A Dual Trace 85MHZ Duat T8 Delay Sweep . . . £200
15 COSSOR CDU 150 Dual Trace 35NH2 Delay TB 200
17 SELABS SM111 Dual Trace 20MHZ £200
23 SOLARTRON €D1400 Dual Beam 15MHZ £100
STORAGE OSCILLOSCOPES
35 TELEQUIPMENT DM64 Dual Trace 10MHZ. 1350
36 TEK 564 Dual Trace 0MHZ Delay Sweep £275

37 TEK Spectrum Analyser SOHZ-1MHZ. 547 Mainframe with

L5 Plug-in Uit . . £700
40 TELEQUIPMENT CT71 CURVE TRACER £400
42 H.P. SHF SIG GEN 6208 7-11GHZ £350
46 H P. UHF S1G GEN 612A 450-1230MHZ 1200
50 MARCON| AM/FM Sig Gen TF2008 10KH-510MHZ 11,250
52 MARCONI AM/FM Sig Gen TF10668/6 10-470 MHZ . . £325
59 MARCONI AM/FM Sig Gen TF995A/21.5-220MHZ . . . £250

©2 MARCONI VHF Sig Gen TF10648/5M 65-108; 118-185.450-

A70MHZ .. .. . )]
63 MARCONI OUTPUT TEST SET TF 1085 for use with TF1064 &
TF995 range Sig Gens . 7%
66 AOVANCE AM Sig Gen E2 100KHZ 100MHZ ,,,,,, 0

72 TEK Constant Amplitude Sig Gen 1908 350KHZ/SOMHZ £136
74 MARCON! WIDE RANGE OSC TF1370A £/MHZ (Square wave

to 100KKZ) .. . . £95
" 80 WAYNE KERR AF Sig Gen 5121 10HZ- 120KHZ 40
87 HP. Puise Gen 214A 10HZ-1MHZ 1250
89 EH PULSE GEN 139L 1KHZ-20MHZ SmglelDoubIe Pulse £200
99 TEK TIME MARK GEN 180. . . . . 0
102 BONTOON Q METER 260A 50KHZ- SOMHZ 1250

104 MARCON! Q METER TF3296G 50KHZ-50MHZ 1150

106 MARCON} UNIVERSAL BRIDGE TF13130.25% . . 200

108 MARCON? INSITU UNIVERSAL BRIDGE TF2701. Battery
Operated . 13

109 Wayne Kerr Autobatance Componenl Bm)qe 8421 . 1250
114 Wayne Kerr Component Bridge B521 (CT375) L 100uM-
500kH; C1pF-5F: R1 nulliohm-1000Mahm . . . . . 835

117 Wayne Kerr VHF Admittance Bridge B80T with Source 8151

& Detector R161 . . £400
119 MARCONI AM/FM Mod Meter TFZSOGS 2- 100MHZ . 1318
123 AIRMEG MOD METER AM/FM type 210 3-300MHZ . . . . £95

124 MARCONI RF MILLIVOLTMETER TF2603 S0KH2- 1500MHZ
imV-3vESD ... S 1378

125 MARCON! ELECTRONIC VOLTMHER TF?GM?OHZ
1500MHZ AC/DC/0hms AC300mV-300V FSD: DC 200mV-

1KV FSD. . 175
144 AVO MULTIMETER Mudel TP&PET. .. . B |
146 AVG MULTIMETER Mode! B P&P £7 . .45

152 MULTIMETER U4324 33 switched ranges ZOK Ohm per volt
Comnle wih leads & battery. Brand New. One year guarantee
PEPE4 1%

160 FARNELL STAB PSU TSV30/5 0-30v SA Curren( Immmg
Metered . .

161 FARNELL STAB PSU TSVSU/Z 0-30v 2A Current Ilmmng
metered [

163 ROBAND VARECO PSU type 33 20- 33V 24 Currenl limiting
metered (1n current production) ., . . . 116

169 KINGSHILL STAB PSU Model 500 0-60V 0 SA Cmrem
{umiting Metered PRP £7 . . W

180 BRANOENBURGH PHOTOMULTIPLIER PSU 47R 10 2100V
SmA Metered .. f200

190 VOLTEX PSU Mode! 82-635 +/- 5V WV +24V Kigh
cufrent un-used - £

191 AC/OC £LECTRONICS PSY MODULE 251 SV 2A ~I 12V 0.4A

Un-used P&P £3 5
206 B&K LEVEL RECORDER 2305 ... ... .. .. a0
209 B&K MEASURING AMPLIFIER 2606 2HZ-200KHZ . . £600
210 B&K BAND PASS FILTER SET Octave & 3rg Octave

Weighing Networks ABCD . . . 550

211 B&K DIGITAL EVENT RECORDER 7502 . . . . 11,50
225 DAWE QCTAVE BANO SOUND LEVEL METER (ype 6419¢ £150
281 H.P. LOGICSTATIC ANALYSER 16024 . . . . . .. 1450
286 AVO VALUE CHARACTERISTIC METER VCM 163 . . . 1275
293 MARCONI AF POWER METER TFB93A. . 15
297 MARCONI DIFFERENTIAL DC VOLTMETER TFZGDS
0-190v

300 R&S POLYSKOP SWOB1 BN 42“/2/50 .
Aisa in stock NEW OSCILLOSCOPES, MURTIMETERS efc.

THIS 1S A VERY SMALL SAMPLE OF $TOCK, SAE or Telephone
for LISTS
Please check availaility bebore ordering. Carriage alt units
£10 VAT to be addes to Total of Goods & Carriags.

1225

STEWART OF READING
5 110 WYKEHAM ROAD, READING, BERKS R66 1°L =%
Telophone: 0734 88041

Callers weicome 9 a.m. to 5.30 p.m. Monday to Saturday inclusive

MASTER
Elecironics -M croprocessors - Now

The PRACTICAL Way'!

and hobby of the future. We can train you at home in
practical and interesting way.

Build an oscilloscope and master circuit diagrams.

computct/industrial equipment.

NewJob? New Career? New Hobby ?

D I END By BED IV EEm S .
Please send your brochure without any obligation to' —

NAME

Electronics — Microprocessors — Computer Technology is the career

Recognise and handle all current electronic components and ‘chips’.

Carry out full programme of experimental work on electronic &
computer circuits including modern.digital technology.

Testing and servicing radio — T.V. — hi-fi and all types of electronic/

a simple,

SEND THIS COUPON NOW.

I am interested in:

ADDRESS

C__JELECTRONICS
"1 MICROPROCESSORS
1 RADIO AMATEUR LICENCE l

CCITY & GUILDS EXAMS

OC\-‘U{E

coon B

ETI12

BLOCK CAPS PLEASE

L
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‘COUNCIL FOR THE ACCREDITATION
OF CORRESPONDENCE COLLECES

British National Radio& Electronics School Reading, Berks.RG1 1BR [CACC

Other Subjects . . . el T l

OR TELEPHONE US
073451515 OR
TELEX 22758

{24 HR SERVICE)

ACCREQITED BY

73



74

electronics today international

BOOK SERVICE

How to order: indicate the booksrequired by ticking the boxes and send this page, togetherwithyourpayment. to: ET1Book Service
Argus Specialist Publications Lid, 1, Golden Square. London W1R 3AB. Make cheques payable to ETI Book vice. Payment n
sterling only please. All prices mclude P & P. Prices may be subject to change without notice:

BEGINNERS GUIDE
B tc Progreamming Stephenson

] g de to Bes
|| Bunlnmr‘n Guide to Digital Efectronics

sginner's Gulde to Electronics
[] Beginnar's Guide to Integrated Circuits
(| Beginner's Guids to Computers
| Beginner's Guide to Microprocessors

COOKBOOKS

Master IC Cookbook Halfmark
Microprocessor Cookboak M. Hordeski
iC Og mp Cookbook Jung
ynthesiser Cookbook H. Kinley
Actlvo Filter Cookbook Lancaster
oyspowrlur Cookbook Lancaster
Cookbook Lancaster
TTL Cookbook Lancaster
Micro Cookbook Vol. 1 Lancaster
BASIC Cookbook K. Tracton
MCE809 Cookbook C. Warren

Principles of Transistor Circuits Amos

Design of Activs Filters with expariments Berlin

49 Easy to Bulld Efectronic Projects Brown

Electronic Devices & Clrcuit Theory Boylestad

How to build Eiectronic Kits Capel

How to Design and build aloctrnnlc instrumentation Carr

Introduction to Microcomputers Daglecs

Efectronic Components and Systams Dennis
rlnclulu of Electronic Instrumentation De Sa

Giant Handbook of Computer Software

Glant Handbook of Electronic Circuits

Glant Handbook of Elactronic Projects

Electronic Lo ic c"cum Gibson

Analysis and n of Analogue Integrated Circuits Gray

Basic Elocunnics rub

Lasers — The Light Fantastic Halimark

Introduction to Digitel Electronics & Logic Joynson

Electronic Testing and Fault Disgnosis Loveday

Eiectronic Fault Diagnosis Loveday

Essential Electronics A-Z Guide Loveday

Microelectronics Digital & Anaiogue circuits and systems Millman

103 Projects for Electronics Experimenters Minis

VLS| System Design Muroga

Powsr FETs and their appl ution Oxner

Practicai Solid State Circuit Design Dlesky

Master Handbook of IC Circuits Powers

Elsctronic Drafting and Design Raskhodoff

VOM — VTVM Handbook Risse

Video and Digital Electronic Displays Sherr

Understanding Electronic Components Sinclair

Electronic Fauit Diagnosis Sinclair

Physics of Semiconductor Devices Sze

Digital Circuits and Microprocessors Taub

Active Fiiter Handbook

Designing with TTL integrated Circuits Texas

Transistor Circuit Design Texas .

Digital Systems: Principles and Applications Tocci

Master Handbook of Teisphones Traister

How to build Metal/Treasure Locators Traister

"] 93 Fun to Make Elsctronic Projects Tymon

| 33 Electronic Music Projects you can build Winston

COMPUTERS & MICROCOMPUTERS

omputer Games Ah
[ From BASIC to PASCAL Anderson
B Mamrin Machine Code on your 2X81 T. Baker
he Book Banaham
[ ] Z80 Micmcomputar Handbook Barden
icrocomputer Maths Barden
igital Computer Fundamentals Barter
isicalc Book. APPLE Edition Bell

TlllLIlrlILliﬂTl1JlI1l1llfllll—[lillrL]J

(| Musical Applications of Microprocessors Chamberiain

("] 30 Computer Programs for the Home Owner in BASIC D. Chance
[ ] Microcomputers Dirkson

| APPLE Personal Computer for Beginners Dunn

[} Microcomputers/Microcomputers — An Intro Gioons

Troubleshooting Micro, ltg'mcoulm snd Digitsl Loglc Goodman
Getting Acquainted with your VIC 20 Hartnell

Getting Acquainted with your ZX81 Hartnell

Let your BBC Micro Teach you to program Hartnall

Pmnrlmmlnu your ZX Spectrum Hartnell .

The ZX Spactrum Explored Hartne!l £6.95
How to Design, Build and Program your own working Computer System
Haviland £5.30

BASIC Principles and Practice of Microprocessors Heffer
Hints and Tips for the ZX8 Hewson
Whst to do when you get your hand on a Microcomputer Holtzman

34 More Tested Ready to Run Geme Programs In BASIC Horn

Microcomputer Bullders’ Bible Johnson

Digital Circults and Microcomputers Johnson

PASCAL for Students Kemp

The C — Programming Language Kernighan

COBOL Jackson

The ZX81 Compenion Maunder

Gulde to Good Programming Practice Meek

Principles of Intersctive Computer Grephlcs Newman

Theory and Practice of Microprocessors Nicholas

Exploring the World of the Persons! Computer Nilles i

Microprocessor Circuits Vol. 1. Fundamentals and Microcontrollers Noll
£9.%0

Beginner's Guide to Microprocessors Parr

Microcomputer Based Design Peatman

Digitel Hardware Design Peatman

BBC Micro Reavealed Ruston

Handbook of Advenced Robotics Safford

1001 Things to do with your own personal computer Sawusch

Easy Programming for the ZX Spectrum Stewart

Microprocessor Applications Handhoak Stout

Handbook of Microprocessor Deslgn and Applications Stout

Programming the PET/CBM West

An Introduction to Microcomputer Tachnology Williamson

Computer Peripherais thet you can build Wolfe £12.00
Microprocessors and Microcomputers for Engineering Students and Techni-
cians Wooland £1.10

REFERENCE BOOKS

Electronic Englnun Handbook Fink
Electronic Designers’ Handbook Giacolstto

{l{ustrated Dictionary of Microcomputer Technology Hordeski
Handbook for Electronic Enginesring Technicians Kauffman
Handbook of Electronic Calculators Kauffman

Modern Electronic Circult Reference Manual Marcus
International Transistor Selector Towers

International Microprocessor Sslector Towers

International Digital IC Selector Towers

International Op Amp Linear IC Sslector Towers

[tustrated Dicnonnry of Electronics Turner

Servicing Home Video Cassette Recorders Hubbs
Complets Handbook of Videocesseatte Recorders Kybett
Theory and Sowlclnvl Videocassette Racorders McGinty
Baginner's Guide to Video Matthewson

Video Recording: Theory and Practice Robinson

Video Handbook Van Wezel

Video Technigues Whits

Please send me the books indicated. | enclose cheque/postai order for
Prices include postage and packing
| wish to pay by Access/Barciaycard. Pleass debit my account.

HHPELEEEREEEEENER
DEEDENEAREEEENRE

Signed

Name

Address
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The top and bottom foils for the experimenters’ DRAM.
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particular project.

Note that these are all the boards that are available — if it isn’t listed, we don’t have it.

Our terms are strictly cash with order — we do not accept official orders. However, we can provide a
pro-forma invoice for you to raise a cheque against, but we must stress that the goods will not be
dispatched until after we receive payment.

How to order: indicate the boards required by ticking the

ETI PCB SERVICE

In order to ensure that you get the correct board, you must (Luote the reference code when ordering.
The code can also be used to identify the year and month in whic

a particular project appeared: the first
two numbers are the year, the third and fourth are the month and the number after the hyphen indicates the

1981 O E/8303-1 SoundBoard ....... +..12.83 MODULAR PREAMP:
O E/8106-8 WaaPhase......... .,.-176 O E/8303-2 Alarm Module. .......... 3.62 O [/8402-2 Discinput (mono) ....... 3.73
O E/8106-9 Alien Attack............. 400 [ E/8303-3 ZX81 User Graphics ..... 1.07 O E/8402-3 Output stage (stereo)....3.73
O E/8107-1 System A-Input O E/8303-4 Logic Probe............. 250 O E/8402-4 Relay/PSU.............. 3.73
(MMOrMO.................... 3.05 O E/8304-1 Real Time Clock....;....8.74 [ [E/8402-5 Tone, main (mono) ...... 3.73
O E/8107-2 System A— Preamp ..... 595 O F/8304-2 Thermemeter O E/8402-6 Tone, filter (stereo) ...... 3.73
O E/8107-3 Smart Battery Charger . ..2.27 (2boards) ..................... 9.74 O E/8402-7 Balanced output (st) ...,.3.73
O E/8108-3 Hand Clap Synth......... 457 [ E/8304-4 StagelLighting— Main...13.73 [0 E/8402-8 Headphoneamp (sp)..... 3.73
0O E/8108-5 Watchdog Home O E/8304-5 Stage Lighting — Display 3.45 1 E/8402-9 Motherboard ............ 9.01
Security (2 boards) ......... ...-611 O E/8305-1 Compressor/Limiter .. ... 6.19 O [E/8403-1 Power Meter...,........5.81
O E/8109-1 Mains Audio Link O E/8305-2 Single PSU.............. 316 O E/8403-2 Z80 DRAM.............. 9.79
Bboards) ............euunn 845 O E/8305-3 DualPSu..... s 401 O E/8403-3 Obedient Die ...........3.76
O E/8109-4 Laboratory PSU ......... 521 O E/8305-4.2NDFLAmp............ 7.88 O E/8404-1 SchoolTimer...... ......4.07
O E/8110-1 Enlarger Timer........... 3.91 O E/8305-5 Balance Input Preamp. . ..3.23 O E/8405-1 Auto Light Switch. ....... 4.01
O E/8110-2 Sound Bender....... ....3.05 O  E/8305-6 Stage Lighting O E/8405-2 ZX81 EPROM Prog. ....10.53
O E/8111-1 Voice Over Unit......... 457 Autofade..................:....6.19 O E/8405-3 Mains BorneRC......... 5.07
O E/8111-2 Car Alarm............ ....3.23 0O E/8305-7 Stage Lighting — O E/8405-4 Centronics Interface..... 4.09
O E/8111-3 Phone Bell Shifter......... 3.40 TriacBoard..................... 474 O FE/8405-5Vario................... 6.62
O E/8112-4 Component Tester. .. .... 1.71 O E/8306-1 to3 PseudoROM 0O E/8405-6 Midi Drum Synth ......... 3.59
1982 (3boards) .........ciiuiinnnnn. 3.62 O E/8406-1 Oric EPROMB........ 19.58
O E/8201-3 Guitar Tuner (2 boards) 6.38 [ E/8306-4 Immersible Heater....,..230 O E/8406-2 Spectrum Joystick..,,...3.30
0O E/8202-1 Ripple Monitor . ......... 221 O E/8306-5 Atom Keypad....... ...518 O E/8407-1 Warlock Alarm ........... 8.19
O E/8202-2 Allez Cat Pest Repeller...1.93 O E/8307-1 Flash Sequencer......... 267 O E/8408-1 Joystick Interface........ 3.07
O E/8202-5 Moving Magnet Stage....4.01 O E/8307-2TriggerUnitMainBoard...2.67 O E/8408-2 EPROM Emulator........ 9.11
[0 E/8202-6 Moving Coil Stage. . ..... -4.01 O E/8307-3 Trigger Unit Transmitter 1.66 O E/8408-3 Infrared Transmitter ... .. 3.70
[0 E/8203-4 Capacitance Meter O E/8307-4 Switched Mode PSU....16.10 [3 E/8408-4 Infrared Receiver........ 3.98
(2boards) ................ w+..11.66 [0 E/8308-1 Graphic Equalisr.........910 O E/8408-5 CMOS Tester............4.60
0 E/8205-1 DVMeg........ . 313 O E/8308-2 Servo Fail-Safe 0O E/8409-1 EX42 Kybd. Interface ....3.82
O E/8206-1 lon Generator (four-off)..............cevvnnt .. 2,93 0 E/8409-2 Bansheee Siren.......... 3.19
(3boards) ..........cooevunnn.. 9.20 O E/8308-3 UniversalEPROMprog...9.64 O E/8409-3 Dry Cell Charger......... 2.80
O E/8206-4 MOSFET Amp Module ...7.80 O E/8309-1 NiCad Charger/Regen ...3.77 O E/8410-1 EchoUnit............... 3.92
-0 E/8206-5 Logic Lock.............. 352 O E/8309-2 Digger.................. 340 O E/8410-2 Digital Cassette .........9.80
O E/8206-6 Digital PWM ............3.84 O E/8309-364KDRAM ............ 14.08 O E/8410-3 Disco/Party Strobe ...... 4.80
O E/8206-7 Optical Sensor..;....,..2.00 O E/8310-1 Supply Protector ........ 219 O E/8411-1 AM/FM Radio (4 bds) ... 13.02
O E/8206-9 Oscilloscope O E/8310-2CarAlarm............... 398 O E/8411-2 Control Port-control bd 12.15
(4boards) ............... ««..13.34 O E/8310-3 Typewriter Interface...... 417 O E/8411-3 Control Port-1/Obd ..... 6.33
O E/8207-7 TV Bargraph Main . ...... 524 O E/8311-1 Mini Drum Synth ........ 307 O E/8411-4 Capacitance Meter....... 3.55
O E/8207-3 TV Bargraph Channel ....2.62 O E/8311-2 Alarm Extender. ... ...... 3.21 0O E/8411-5 Video Vandal (3 bds) ...12.10
O E/8207-4 Hotwire. . ......... c4++..3.02 O E/8311-3 Multiswitch............. 359 O E/8411-6Temperature Controller...2.88
O E/8207-5 Bridging Adapter........ 274 0O E/8311-4 Multiple Port............ 434 O E/8411-7 Mains Failure Alarm. . ..., 2.54
O E/8208-1 Playmate (3 boards) . .... 828 [ E/8311-5 DAC/ADCHFilter......... 322 O E/8411-8 Knite Light.............. 3.25
O E/8208-4 Kitchen Scales. . ......... 212 O E/8311-6 LightPen............... 460 O E/8411-9 Stagelightinginterface...3.73
0O E/8209-2 Dual Logic Probe........2.22 0O E/8311-7 Logic Clip..........,,...2.51 O E/8411-10 Perpetual Pendulum ....3.14
O E/8211-4 Pulse Generator.......... 6.08 O E/8311-8 MC Head (JLLH)..... ~...317 O E/B412-1 Spectrum Centronics .. ..3.51
O €/8212-1ELCB............ weeesen 277 O E/8312-1 Lightsaver............... 1.85 O E/8412-2 Experimenter sDRAM. .. 14.08
O E/8212-2 Servo Interface O E/8312-2 Ato-D Board........... 12.83 O FE/8412-3 Active-8: Motherhoard. .. 9.37
(2boards) .................ee. 6.75 [0 E/8312-3 Light Chaser (2 bds) ..... 754 O E/8412-4 Active-8: Protection Unit 3.67
O E/8212-4 Spectracolumn ... ... ....5.54 0O E/8312-4 ZXAlarm ............... 6.04 O E/8412-5 Active-8: Crossover...... 3.67
1983 1984 O E/8412-6 Active-8: LFEQ........ ..3.67
0 E/8301-1 Fuel Gauge..... B0 000000 3.45 O E/8401-1 Vector Graphics...,.....8.27 O E/8412-7 Active-8: Equaliser....... 3.67
O E/8301-2ZXADC......cccvennn... 259 [ E/8402-1 Speech Board O E/8412-8 Active-8: Delay Unit.......3.67
0O E/8301-3 Programmable PSU...... 3.45 (MiniMynah) ......... seiren..10.97

boxes and send this page, together with your payment, to:  SI8R€d oovvcrveeecerici. e —
ETIPCBService, ArgusSpecialist Publications Ltd, 1 Golden
>quare, London W1R 3AB. Make cheques payable t0 ETl  Name ......oooooooooooooosooooo

PCB Service. Paymentin sterling only
please. Prices subject to change
without notice.

PLEASE ALLOW

TOtal for boards £ ................... DELIVERY etscevesnssrrnan sriteipenieccaanine Brseviusitasusessacennaneveren.
Add 45p p&p 0.45 *® ’
Total enclosed o —
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Line'age:

40p per word (minimum 15 words)
Semi Display: (minimum 2 cms)

£11.00 per single column centimetre

Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available on request)

ALARMS

FLECTRONICS TODAY INTERNATIONAL CLASSIFIED

N 01-437 0699
Send your requirements to:
) Jason Inskip

ASP Ltd,
1 Golden Square,

FREE BOOKLET

on

BURGLAR ALARMS

with
LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY
051-523 8440

AD ELECTRONICS
217 WARBRECK MOOR
AINTREE, LIVERPOOL L9 OHU

A1 INTRUDER ALARMS

Wholesale Alarm Suppliers
Latest D.LY. & Wholesale Published Catalogue.
Write off for your copy

86 Derby Lane, Old Swan, Liverpool 13
Tel: 051 228 3483 or 051-220 0590

ITS ALARMING!

HOW MANY PEOPLE DON'T
PROTECT THEIR VALUABLE
EQUIPMENT.

TO ADVERTISE HERE
AND INFLUENCE THEIR DECISION
RING JASON INSKIP.

TEL: 437 0699 x331

FOR SALE

AUDIO SIGNAL GENERATORS
10Hz to 100KHz 'sine, square,
toneburst. Sine distortion 0.01%.
Accurate callbration. 3V variable
plus switched attnuator. Mains
powered, £47.50. 100W Mosfet
audio amplifier boards with offset

rotection and thermal cutout.

ow only £19.50 including pos-
tage. SAE for full details. Ren-
ardson Electronics, 119 Lomond
Rd., Hull, HU5 5BS.

POWERTRAN CORTEX MICRO-
COMPUTER; ready-built, 10
months old, hardly used: £350
o.n.o0. (marriage forces sale!) C.
Pye 051-521 5762.

ETI DECEMBER 1984

VAT INCLUSIVE PRICES. 7805
1A 5v voltage regulator 33p.
Resistors, "W carbon film 5% tol.
E12 10ohms — 1M (61 resistors)
40p/pack or 0.75p each. dil soc-
kets 8pin 6p up-to 40 pin 18p. Also
capacitors transistors and. more.
50p p+p. Phone(0283) 703071 for
price list. Hunt Electronics, P.O.
Box 57, Derby, DE6 6SN.

EPROMS. Brand new Z716 £3.00
each; 2732 A-4 £4.00 each; 2764-
30£5.00each; Z7128£18.00each;
2114£1.00each; 4116 £1.20 each;
veroracks 19" wide 3v size £15.00
each. VAT. Postage extra. Cam-
berley (0276) 28208.

SECURITY
Alarm Systems

FREE COMPREHENSIVE CATALOGUE!
® LOWEST DISCOUNT PRICES
@® HIGHEST QUALITY EQUIPMENT

@ FULL INSTRUCTIONS
SEND SAE OR PHONE

C-TEC SECURITY, Dept E | [goes
60 Market St, Wigan WN1 THX E’lq","
Telephone (0942) 42444 Woicors [/

BURGLAR Alarm Equipment.
Please visit- our 2,000 sq. ft.
showrooms or write or phone for
your frge catalogue. CW.A.S.
Ltd., 100 Rooley. Avenue, Brad-
ford BD6 1DB. Telephone
0274 731532,

HOME GUARD
SYSTEMS

It you want professional alarm/
C.C.TV/Door entry/security light-
ing equipment or DIY kits at
genuine trade prices don't delay
phone today for our free illustra-
ted catalogue.

Tel: 01-651 2449
Freepost, South Croyd
Surrey CR2 9PU
(no stamp required)

- FOR SALE

STEREOAMPS 120 Watt (60+60)
...Case—D.LN.sockets and con-
trols ... 9-40v/Smoothing. .. pro-
tected outputs 3/15 -O.H.M.
tested and diagrams £10/inc . . .
KIA-8 Cuniiffe Rd., likley.

BARGAIN PACKS our speciality.
Send S.A.E. for details plus free
samples. Projek Electronics, 44
Mathie Crescent, Gourock PA19
1YX.

100 WATT FET POWERAMPS
£10. Automatic relay protection —
mirror input & delayed switch-on..
.glass/f;cb buiit. .. KIA-8 Cunliffe
Road, likley . . . Free slider/V.C.

POWERTRAN CORTEX Com-
puter. Basic unit. Most [C bases
fitted for optional extras
(RS232, discs).£220 o.n.0. Bed-
ford (0234) 766111 evenings)
weekends except Friday.

100W AMPLIFIER —£9.95 builtor
use the same board for 50W,
150W, 200W into 4 or 8 ohms etc.,
by using alternative output tran-
sistors & P.S.U. S.AE. for full
details to ESS Ampilification, Unit
11, Argyle St., Hull.

London W1.

KITS

PRINTED CIRCUITS Make your
own simply, cheaply and quickly!
Golden Fotolac light-sensitive
laquer - now greatly improved
and very much faster. Aerosol
cans with full instructions, £2.50.
Developer 35p. Ferric Chloride
60p. Clear acetate sheet for
master 15p. Copper-clad fib-
reglass board, approx. 1mm
thick £2.00 sq. ft. Post/packing
75p. White House Electronics,
Castle Drive, Praa Sands, Pen-
zance, Cornwalil.

WRONG TIME?

M8F CLOCK is ALWAYS CORRECT —
never gains or loses, SELF SETTING at
switch-on, 8 digits show Date, Hours,
Minutes and Seconds, auto GMT/BST
and leap year, aiso parailel BCD for com-
puter, receives Rugby 60KHz atomic time
signais, built-in antenna, 1000Km range,
£79-70, get the right TIME.

Fun-to-build kit (ready made to order)
includes ALL parts, printed circuit, case
etc, by-return postage, list of other kits.

CAMBRIDGE KITS
45 (TM) Old Schooi Lane, Milton, Cambs.

VHF TRANSMITTERS

140mm x 370mm. Extremely sensi- -
tive, powerful. Operates from 1.5V
battery ready built tested only £9.95
(in kit form £7.50).

Also available Automatic Telephone

Recorder built tested £11.95 (in kit

form £8.50).

Al fully guaranteed. Send cash,
~ cheque or P.O. to:

SHAH ELECTRONICS
11 Livingstone Road
Southall, Middiesex

UB11TH

ECOLIGHT (ETI July 84) full kit
as per article. £21.05. P.CB.
only £4.50. GP Electronics, 87
Willow Tree Ave,, Durham DH1
1DZ

LINSLEY HOOD DESIGNS

LOW DISTORTION AUDIO
SIGNAL GENERATORS
AOT13 Kt £28 (pp £1)
AO 149 Kit £39 (p.p. £2)
Super Hr-Fi Amplifer (ETH)

P.C. Boards from £4

Send S.AE. for further details:

TELERADIO ELECTRONICS
325 Fore Street, London N9 QPE
Tel: 01-807 3719

FOR SALE

cLECTRONIC ORGAN KEY-
BOARDSand otherpartsbeing
cleared out as special offer.
Elvins Electronic  Musical
Instruments, 40A Dalston Lane,
London E8. 01-986 8455.
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| KITS

MINIATURE FM TRANSMIT-
TERS. Frequency 60-145 MHz,
range 'z mile S.G.F. — P.C.B. All
components. Full instructions 9-
12v operation, broadcast recep-
tion. Super sensitive microphone.
Pick-up on FM radio. £6.95 inc: or
ready built £8.95: Same day des-
Eatch — Zenith Electronics, 21
tation Rd., Industrial Estate,
Hailsham, E. Sussex BN27 2EW.

PLANS ‘N DESIGN

AMAZING ELECTRONIC
plans, lasers, gas, ruby, light
shows, high voltage teslas, van
de graph surveillance devices,
ultrasonics, pyrotechnics, new
solar generator, 150 more pro-

jects, catalogue. S.A.E.
Plancentre, Bromyard Road
Industrial Estate, Ledbury
HRS.

REPAIRS

MICRO-COMPUTER repairs.
ZX Spectrum,VIC 20,C64 Pets,

Commodore computers, prin-
ters and floppy disk. Phone
Slough (0753) 48785. Monday
to Saturday.

MISCELLANEOUS

IMPROVE YOUR
PROSPECTS

with skills that all employers want.
Train the easy way with modern
home study courses from Ideal
Schools.

MODERN ELECTRONICS

Takes you from the beginning,
right up to C & G 224 course,
and BTEC national Level.

COMPUTER PROGRAMMING
Learn BASIC with a Spectrum
included if you wis*

For a free bookist,
write today, to:
IDEAL SCHOOLS
(Ref: ETD 2

Freepost, Glasgow
G14BR

WANTED

TURN YOUR SURPLUS tran-
sistors, IC’s etc into cash. Con-
tact Coles Harding & Co., 103
South Brink, Wisbech, Cambs.
Tel: 0945 584188. Immediate
settlement.

BOOKS
1

PARAPHYSICS JOURNAL
(Russian translation); psycho-
tronics, kirlianography, heli-
phonic music, telekiretics.
Computer software. SALE.
4 x 9" Paralab, Downton, |

FREE! Parcel of components
worth £10. Send only 80p pos-
tatge. D. Horsley, 113 Clare Rd..
Braintree, Essex.

UNAVAILABLE COM-
PONENTS? If we can’t get them
nobody can. Quote without obliga-
tion or charge. Quote or order
period approx 2weeks. No orderis
too small. Rickman Components,
South Ronaldsay, Orkney KW17
2TW. Phone 085683-430.

Betatran Electronics
Supplies

Toroidal transformers primary 250V
secondaries 0-40, 0-40V, 0-50, 0-50V,
0.58, 0-55V, 0-70, 0-70V at 300VA £17.55,
S500VA £24.70, 625VA £30.50. Can Elec-
tolytics 63V, 6800uF SA 2£4.35. 10,000uF
7A £5.45. 100V 6800uF 8A £6.23, 4700uF
8A £5.50. 3300uF 7A £4.20. 2200uF 7A

| £3.00. Computer Grade 10,000uF 15A
£14.60. MOS-FETs 25J 50/2SK 135 £8.50.
25J83/25K 227 £8.20 price per pair. 35A
200V bridge rectifiers £3.28. VAT inclusive
£1.00 p&p under £7.00. Full spec. many
more. Resistors, capacitors, trasnistors,
heatsinks, amplifiers, speakers, transfor-
mers, etc. Send 4 x 9 self addressed
envelope for large list.

Laver 8L, Cavendish, Suffolk CO10 8AP.
Tel: 0787 280639.

e

DIODES IN4001 2'2p. UB4005 3p. INS400
7p.IN5404 9p. IN5408 1%p. BZYB88C
Zeners 4'4p.
RESISTORS 4 watt %p.
Minimum 100 off each item add
15% VAT + 50p carriage.

Webb Electronics

41 Winwick Street, Warrington WAS 2AS
Tel: 54174

DON’TLEAVE
ITTO
CHANCE,
BOOST YOUR
BUSINESS
NOW BY
ADVERTISING
IN THE
CLASSIFIED

PAGES OF ETI

PHONE
01- 437 0699

FOR DETAILS.

BOOKS EXCHANGE
SERVICE

| BOOK CLUB can help YOU!

Wiltshire .
1,

—_-'I—n——_-——-.—___.—_-

= sy

BOOKS WANTED FOR CASH

Have you got technical books you no
longer need? OR Do you need to read
up on a new topic? Then EXCHANGE |

We buy and sell previously read books
on electronics and computing.

For list of currently available titles and |
details of our guaranteed buy back |
plan SAE please to:-

JAMES ELECTRONICS, P.0. Box 2 ‘

Rothwell, Leeds LS28 OUY

DO YOU WISH TO LEGALLY
TRANSMIT AUDIO SIGNALS OVER
BRITISH TELECOM CIRCUITS?

We manufacture approved Interface Equip-
ment for NARROW or WIDE BAND PRIVATE
WIRE and PUBLIC SWITCHED TELEPHONE

NETWORK circuits.
Also TELECOM LINE CIRCUIT SAFETY

BARRIERS.
PARTRIDGE

56 Fleet Road, Benfleet,

ELECTRONICS Essex, SS7 5JN, England.

The Mixer People

BUMPER BOX
OF BITS

WOW!We've got so manycomponentsin
stock, we can't possibly list them all — So
buyabox.Inityou'll find resistors, capaci-
tors, displays, switches, panels with tran-
sistors, diodes, IC's etc,, coils, pots... and
so on. All modern parts — guaranteed at
least 1000 items, minimum weight 101bs.
ONLY £8.50 inc. 48 page catalogue 50p.

ELECTRONICS
WORLD

1e Dews Road, Salisbury,
Wiits SP2 7SN

(Telephone 03745 3256)

IRISH
READERS

| MAIL ORDER COMPONENTS

Top gquality components
Great prices
Return-of-post service

Write or phone for free price list

WAVEFORM ELECTRONICS
12 Effra Road, Rathmines, Dublin 6.

Phone(01) 0001 if England 987507
Mail order only please

PRINTED CIRCUIT BOARDS
manufactured to your specifica-
tion. Quality, Quick service. Com-
petitive Prices. COPPER-CLAD
fibreglass boards cut to size. Tmm
thick £1.80 sq. ft. 1.6mm £2.20 sq.
ft. Postage 75p. Mondo Circuits
Ltd, 35 Grosvenor Road, Twick-
enham, Middx. Tel: 01-891 5412,

| SCOPES
Repaired & recalibrated,

| makes, all models.
Scopex Safgan, Older TEK. TQ

MENDASCOPE LTD
Otter House
Western Underwood, Olney
Bucks MK46 5J8
Tel: Bedford (0234) 712445

JBA
ELECTRONICS

Manufacturestodesign or specifications.
One offs, small batch prototypes.

all

l Analogue digital electronic equipment.
Complete electronic service — no job to
small.

1st Floor, 4a Lion Yard
Brecon, Powys, South Wales
Tel: (0874)611177

FREE PROTOTYPE of the
finest quality with every P.C.B.
artwork designed by us. Com-
petitive hourly rates, and high
standard of work. Halstead
Designs Limited. Tel: halstead
(0787) 477408.

AGENTS

Wanted to Sell Computer Software for
mostcomputers. We now have the Dialog
Electronics Partlinstock, Pools Winner &
Course Winner. We can supply business
software, games anmd computer ad ons.
Phone(0288) 4179 up to 9pm most nights
for your free list and details about our
agents.

SOFTWARE
APPLICATIONS

CORTEX SOFTWARE

For the Powertran Cortex computer.

FORTH -~ Supplied in two 2564 eproms, Totally

standalone supports cassette, 5.25" & 8" discs.
Price £35.00 inclusive.

DISCS — Forth utilities, use with above eproms,
contains editor, assembler, and utilities. Price
£30.00 inclusive.

AUTO-BOOT DISCS

FORTH — Use the Basic '‘BOOT' command to

downioad the Forth system, the Forth eproms are
not required. Price £55.00 inclusive.

CDOS8 — Adds file support to Cortex Basic,
named pregram and data files. Includes tormat
anda configure utilities. Price £50.00 inclusive.

Disc orders, please state 5.25" or 8" s.a.e. with glf
enquiries to.-

LOMBARD SYSTEMS

18 Lombard Street, Lidlington
Bedtord MK43 ORP

N

USE ETI
CLASSIFIED
SECTION
TO SELL YOUR
PRODUCT/SERVICE

Either fill in the
coupon or phone

01-437 0699

’
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SEND FOR THE SCIENTIFIC TO AD VERTISE
! WIRE COMPANY It
FREE 811 Forest Rosd, London E17 EPROM COPIER — STAND ALONE THEN ‘PHONE
15
CATALOGUES & PRICELISTS | ENAMELLEDoéC?PFlER V?IIBRE 2716-27128............ £175.00
: DA s COTRERWIRE. TELEPHONE CONVERSATION DEBBIE ON
:f:ojw/ﬂ 03895& for h\flah-phase, 3?: gg ggg ggg : ;g ggp " RECORDER ............. £75.00
orus/flanger & graphic eq. w5y 537 128 9 2 LINES INTO 1 ANSWERING 01-437 0699
crporwacs, | | B37 g g gm AR | e
video & audio leads SILVER-PLATED COPPER WIRE SR Ui 30100 AN D BOO K
Plus many more items 14-30 909 520 293 197 From L.K.F. Systems L
" BOPASGIND TNG? CSETERIE 130 oo suabers. Tarssoss ) TH|S SPACE
SOLA SOUND Prices include P&P and VAT, Orders under \
18 Barton Way Croxiey Green £2 add 20p. Dealer inquiries welcome.
Rickmansworth, Herts

oS

RO

ESSEX LANCASHIRE MERSEYSIDE

R JONES ELECTRONICS ETESON ELECTRONICS PRgEI;!tE?tSTI¥51RAD 0
267 Rectory Rd., Grays, Essex 168 Lower Green, 236 0982
Tel: 0375) 33158 — 24hr answer phone @ B @Poulton-le-Fyide, Blackpool 47 Whitechapel, Tel 051 236 5489
Components, IC's, Fu:l /(\jfle'r SaIIE%Serwctes Tel: (0253) 885107 LiVO]’DOOl 2
epairs — Industnal omestic .
Eleclrgr;:nr 9?53.300"' 6 days a week. Open. 9.30am-12 30. 1.30-5.30. Closed Wed & Sun. THE ELECTRONICS SPECIALISTS’
Electrormic Componant Specialists. Open: Tues-Sat 9.305.30

ELECTRONICS TODAY INTERNATIONAL
CLASSIFIED ADVERTISEMENT — ORDER FORM

If you have something to sell now’s your chance! Don’t turn the page — turn to us!
Rates of charge: 40p per word per issue (minimum of 15 words).
andpostto Electronics Today International, Classified Dept., 1 Golden Square, London W1.

=t
S —
Please place my advert in Electronics Today Internationalfor...... issues commencing as soon as possible.
I am enclosing my Cheque/Postal Order/international Money Please use BLOCK CAPITALS and include post codes.

Order for: (delete as necessary) £. .. .. (Made payableto ASP.Ltd)  Classification

OR Debit my Access/Barclaycard |
(Delete as necessary)

I I T I T T T T NI

delete accoraingly)

Address
J Signature.................. SR ARSI o | [ o BB
All classified advertisements must be paid for in advance. Daytime Tel. No. .................. BT SR oo 10000000

4-.----------------------qq------------------p-
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ADVERTISERS INDEX

B. Bamber..... oy S 675 0 TN o0 000000 WA 70
B.K Electronics ........ e ST ) wiees 0
B.N.R. & ES.. P R IO RPR BT B i ST 73
Cirkit.....oovvvveennn.. v orrer Gewengeneea22/23
Cricklewood Electronics ....c,..c.cecvvvevnnsn.. 10
Crimson Elektrik .............. oo 0 on PR ¥4
Cybernetic Applications. .......¢c.00vvveenan. 12
Dateline.................. IO LW - - ... 27
Display Electronics................ e 1 )
Electrovalue ...............c.ovvete po oo Moot 60
Greenbank............iiihiriiiiiinies wonomine 47
Greenweld. ............... oIV 0 50 b G0 T2 oaTene 59
Henry's Audio Electronics......... e T Ot 54/55
House of Instruments. . ............... noB ol .70
Hy-Tek Electronics ... ... . 20 s e 0 o R 38
1CS' or orr o e e EES 39051 W 3T IR ¥4
ILP Electronics...... T SN a4 [j NI leneC T 36 65
Kelan Engineering............ cagensnaxoxsasusnsTe B sl ixens 37
Kemplant.......... B BOBCo0C o Ot dO0T ieeiesiea. 82

Maplin.......covvviviiniieiinenns wrevesess OBC
Microprocessor Engineering .....,.ccov0icavn.. 60
Microrange Electronics ...........cccouvvintn. 66
Midwich................. P X . T 3
MJL Systems Ltd ......... O Oy T e S 70
Newrad ............. E I I o o A5 o o Bt At 59
Powertran............. e x avevere 5 o ALeReRpers IFC/1BC
Rapid Electronics. ............. DEO00G S0R30 (05 GO0 O C 8
Riscomp.........cociuveiennn D e oo A
RT.V.C...... SR B SBMB o o B o B B e Iy ... 60
R.V.M. Audiotronics ...........cccovrsreeren...066
Ship Co. L4d........... 3 bre BT QERRISEI o 3el- 00
Skywave Software............. Arex P eag T P 59
SME. . ittt iiierrari e o AP Yorp 82
Steward of Readlng ..... SN R TS T o o [Yencad .73
Systems Electronique.....c.....cvieneeneeen, 82
Technomatic.. .. covveevsevenesiviiniasesnas 14/15
TK Electronics ........ PR o eetearcesansisa.. 38
Watford Electronics ........ocoveieeveneese.s. /5

precision pick-up arms
Please call or write:

SME Limited, Steyning, Sussex, BN4 3GY
Telephone: 0903 814321 Telex: 877808 G

‘GRIPMATE ™ 2R %
ELECTRONIC ENGINEERS NEED

‘Extra hands' for soldering
and assembling

The basic “GRIPMATE® kit A t
2 base block secured uﬂh”t’!‘t‘ ‘i
simple but firm clamp. Two ‘stay
wires, with croc-clip ends are her
into the block with thumb screws
rapidly and positively adjusted

to an iInfinite number of positions
to hold and grip smal) parts and
components

BASIC KIT (BLOCK - CLAMP -

-2 FLEXI-ARMS) £3.85
2EXTRA FLEXI-ARMS £1.00
MAGNET ARM £1.50
MAGNIFIER ARM € 2.50
ALL INCL VAT POST & PKG

SEND NOW CHO/PO OR SAE DETAILS: 5
KEMPLANT LTD DURFOLD WOOD, il
PLAISTOW, BILLINGSHURST,
\WEST SUSSEX, RHI4 OPN

We are the main stockists
for 'BEARPARTS’, the new
name in electrical,
electronic and audio
components.
Interested? Send S.AE.

ond receive your

(For the Hobbyist/Electronics
Engineer)

Comprises of:-

'BEARPARTS'
sample pack.

CONTENTS OF PACK:

BC 412 Transistur, Red LED.
1N4004 Diode, 11 644 Diode,
qpacitor, int
&acnov 10K,
150k Resistors, 2k Multiturn
Potentiometer, 4BA Crimp
Eyelel, Rubber Grommael,
instrument Wire, Sieaving.

&EARPARTS

QM COMPLETE
" "=$OLDERING KIT WHus

FOR LESS THAN £10!!

® Antex Miniature 15W 240v AC Soldering fron
@ Aniex Iron Stand ¢/w Sponge

® Desolder Pump
® 2 mtrSolder

® Desolder Braid
® 13A Plug

ONLY£9.85 Ex. var

Soldering
Stand ¢/w Sponge

Cailin and see our new counter now
open 9.00 - 5.00 Mon-Fri

9.00 -12.00 Sat

Too far to cail? Don't worry, export /mail
order is our speciality. Why not write and
find out more.

=
___SYSTeMS___
ClECTRONIQUE

UKHLTD.
26 Engineer Park, Sandycroft,
Deeside, Clwyd CH5 2QD.

Tel: (0244) 536700. /

OFFER

l-ASn Cks

Desolder
Pump
fron
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professional quulity MIDI-controlled

Wirite or phone now to place an order.
Poweriran Cybemetics Limited, V’S‘
Poriway Indushrial Estate,

Andover, Hanis, SP10 3EM.

Telephone: 0264 64455

PlIWfIIIIMN cybernetics Itd

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3ET



The amazing Maplin Catalogue is here again!
The new edition is packed with hundreds and [
hundreds of new electronic components to bring '
you right up to date with all the latest
developments. As all home constructors agree
(and a good many professionals too) the Maplin
Catalogue is the one essential piece of equipment
they really need. And now with all our prices on
the page the Maplin Catalogue is better value
than ever.

On Sale From 10th November 1984,

Pick up a copy as soon as it's published at any
branch of W.H. Smith or in one of our shops. The
price is still just £1.35, or £1.75'by post from our
Rayleigh address (quote CA02C).

e

— s e e 7
Post this coupon now for your copy of the 1985 catalogue. —|
Price £1.35 + 40p post and packing. If you live outside the UK.

send £2.40 or 11 International Reply Coupons.
Tenclose £1.75.

Name ..
Address

&

] a%&»’.ﬁe\ \«:“
n 05*&"“0 SRaras,

. ' . P
Maplin Electronic Supplies Ltd. Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. d”&’;\“‘"
Tel: Southend {8702) 552911. ®Shops at:159-161 King Street, Hammersmith,

London Wé. Tel: 01-748 0926. . #8 Oxford Road, Manchester. Tej‘:,Oél -236 0281,

eLynton Square, Perry Barr, Birminghami. Tel: 021-356 7292. - _

INTRPLIIN

ELECTRONIC SUPPLIES LTD

©282-284 London Road, Westcliff-on-Seq, Essex. Tel: 0702-55 4600,
®46-48 Bevois Valley Road, Southampton. Tel: 0703-25831. All shops closed all day Monday.




