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TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

The TRANSCENDENT 2000 1s a 3 octave instrument transposabie 2 octaves up or down giving an affective 7 octave range There is portamento pitch bending a VCO with shape and pitch
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control a noise generator and an ADSR envelope shaper There is also a slow oscillator a new pitch
detector ADSR repeat, sample and hold and special circuitry with precision components tu ensure tuning stability amongst its many features

The kit includes fully fimished metalwork fully assembled solid teak 7 o

cabinet filter sweep pedal professional quality components (all
resistors either 2% metal oxide or 2% metal tnm!) and 1t really 1s . " Sron
complete — night down to the last nut and bol!t and last piece of wire!
There1s even a 13A plug in the kit — you need buy absolutely no more
parts before plugging i and making great music! Virtually all the
components are on the one professional quality fibreglass PCB printed
with component locations Al! the controls mount directly on the main
board, all connections to the board are made with connector plugs and
construction s so simple 1t can be built easily in a few evenings by
almost anyone capable of neat soldering’ When finished you will
possess a synthesizer comparable in performance and quality with
ready-built units selling for between £500 and £700!
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COMPLETE KIT
ONLY
£172.00 + vAT!

. i 1
Comprehensive handbook supplied with all complete kits! This 1 | | l
|

fully describes construction and teils you how to set up your 1 § | | |
synthesizer with nothing more elaborate than a mult-meter and a 5 i Z i
pair of ears! b e ’/'”/:/;%;; ; IS Y e

Cabinet size 24.6'' x 15.7'' x 4.8" (ro\ar) 3.4" {front)

AS FEATURED IN AUGUST-NOVEMBER ‘79
' Another superb design by synthesizer expert Tim Orr!
”[w, TRANSGENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

The Transcendent DPX is a really versatsie new § octave keyboard instrument There are two audio outputs which can be used simultaneously On the first there 1s a beautiful harpsichord or
reed sound — fully polyphonic 1 e you can play chords with as many notes as you Iike On the second output there 15 a wide range of different voices stll fully polyphonic It can be a
straightforward piano or a honky tonk piano or even a mixture of the two! Alternantively you can play strings over the whole range of the keyboard or brass over the whole range ot the
keyboard or should you preter — strings on the top of the keyboard and brass at the lower end (the keyboard 1s electronically split after the first two octaves) or vice versa or even a
combination of strings and brass sounds simuitaneously And on all voices you can switch in circurtry to make the keyboard touch sensitive! The harder you press down a key the louder it
sounds — just like an acoustic prano  The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a hugh degree of realism
There 1s a master volume and tone control, a separate control for the brass sounds and also a vibrato circuit with varsable depth control together with a vaniable delay control so that the vibrato
comes in only after waiting a short time after the note 1s struck fer even more realistic string sounds
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Cabinet size 36.3'' x 15.0'' x 5.0"' (rear) 3.3" (front) co M P LETE KIT o N LY £36 5 -oo + VAT

To add interest to the sounds and make them more natural there I1s a chorus /ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines The
overall effect of this 1s similar 1o that of several acoustic instruments playing the same piece of music The ensemble circuitry can be switched in with erther strong or mild etfects

As the system 1s based on digital circuitry digital data can be easily taken to and trom a computer (for storing and playing back accompaniments with or without pitcn or key change, computer
composing etc  etc ) and an interface socket (25 way D type) 1s provided for this purpose

Although the DPX 15 an advanced design using a very large amount of circuitry much of it very sophisticated the kit 1s mechanically extremely simple with excellent access to all the circuit
boards which interconnect with muitiway connectors (ust four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet

% metal oxide) nuts bolts etc evena 13A plug — you need buy absolutely no

The kit includes fully fimished metalwork solid teak cabinet professional quality components (all resistors 2 X501
formance and quality with ready-built units selling for over £

more parts before plugging 1n and making great music' When finished you will possess an instrument comparable in per
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Type Price | Type Price | Type Price | T Price | Type Price | Type Price | Type Price | Type Price | Type Prnce | Type Prica | Type Price
AC107 €0.25 | BC134 €0.21 | BD178 €0.78 s¥?4o €0.29 | 2TX108 €0.12 | 2N3405  €0.48 | 7400 €0.10 | 7427 €0.28 | 7473 €0.29 | 74110 £0.41 | 74166 €0.90
AC113 €0.23 | BC135 €0.17 | BD179  €0.86 | BFR79 £0.32 | Zx109 €012 | 2n3414  €0.18 | 7401 €0.13 | 7428 €0.30 | 7474 £0.29 | 74111 €0.57 | 74174 €0.75
AC115 £0.23 | BC136 €0.21| BD1B0  £0.86 | BFRSO €0.32| Zrx300 014 ] an3415  €0.18 | 7402 €0.13 | 7430 €0.15 | 7475 £0.33 | 74118 €0.92 | 74175 €0.71
AC117 €0.36 | BC137 £0.21 | BD181 €0.98 | BFX29 €0.25| ZTX301 £0.14| 2N3416  €0.33 | 7403 £€0.13 | 7432 €0.25 | 7476 €0.29 | 74119 £€1.36 | 74176 £0.67
aci17k  €0.39 | BC139 €0.37 | BD182 €1.04 [ BFX30 €0.35 | 7TX302  €0.10| 2N3417  €0.33 | 74D4 €0.13 | 7433 €0.35 | 7480 €0.51 | 74121 €0.28 | 74177 €0.67
AC121 €0.23 | BC140 €0.35 | BD183  €1.09 | Brxsa €0.26 ] 7TX303  €0.18) 2n3614  £1.15 | 7405 €0.13 | 7437 €0.24 | 748} €0.98 | 74122 €0.45 | 74180 €1.73
AC122 £0.16 | BC14) €0.32 [ Bp184  €1.27] BFx85 £0.28 | zTX304  £0.23| 2N3615  £1.21 | 7406 €0.25 | 7438 €0.24 | 7482 €0.78 | 74123 £0.46 | 7418) €0.67
AC125 £0.21 | BC142 €0.25| BD185  €0.78 | BFX86 €0.29 | zTx330  £0.17| 2N3616  €1.21 || 7407 €0.25 | 7440 €0.14 | 7483 €0.87 | 74136 £0.60 | 74182 €0.81
AC126 €0.21 | BC143 €0.25 | BD186  €0.78 | BFX87 €0.26 | ZTX500  €0.16| 2N3646  €0.10 || 7408 €0.15 | 7441 €0.58 | 7484 €1.01 ] 7141 €0.63 | 74184 £0.81
AC127 €0.21{ BC145 €0.53 | D187 €0.86 | BFX88 €0.25 | ZTX501 £0.1a| 5N3702  €0.09 | 7409 €0.15 | 7442 £0.46 | 7485 €0.78 | 74145 €0.63 | 74190 €0.78
AC128 £0.18 | BC147 €0.08 | BD188  €0.86 | BFX90 £0.43| ZTX502  €0.18 | 2N3703  €0.08 | 7410 €0.13 | 7443 €0.81 | 7486 €0.25 | 74150 €0.78 | 74191 €0.71
AC128K  £0.30 | BC148 €0.08 | BD189  €0.90 [ BFYSO €018 | ZTX503  €0.14 | 2n3704  €0.08 | 741 €0.20 | 7444 €0.81 | 7489 €1.96 | 74151 £0.55 | 74192 €0.69
AC132 €0.23 | BC149 €0.08 | BD190 €0.90 | BFv51 €018 | ZTX504  €0.29 | 5N3705  €0.08 | 7412 €0.17 | 7445 €0.75 | 7490 €0.37 | 74153 €0.55 | 74193 £0.67
AC134 €0.23 | BC150 €0.23 | BD195 €1.04 | BFY52 £0.18 | ZTX531 €0.29 | 2n3706  €0.09 | 7413 £0.28 | 7446 £0.69 | 7491 £0.74 | 74154 €0.94 | 74194 €0.71
AC137 €0.23 | BC151 €0.26 | BD196 £1.04 | BFY53 €018 | ZTX550 €018 | 2n3707  €0.09 | 7414 €0.58 | 7447 £0.55 | 7492 €0.40 | 74155 €0.58 | 74195 €0.09
AC141 €0.25 | BC152 €0.26 | BD197 €1.09 | BIF19 €0.44 | 2N388  €0.41| 2n3708  €o.08 | 7416 €0.26 | 7448 €0.64 | 7493 £€0.35 | 74156 €0.58 | 74196 €1.21
AC141K  £0.36 | BC153 €0.29 | gp198 €1.09 | BIP19/20 €0.92| 2N388A  €0.64 | 2N3708A €0.08 || 7417 €0.26 | 7450 €0.13 | 7494 £0.86 | 74157 €0.58 | 74197 €1.21
AC142 €0.42 | BC154 €0.22 | 8D199 €114 | BSx25 €1.67| 2N404  €0.23| 5N3709  €0.08 | 7420 €0.13 | 7451 €0.13 | 7495 €0.58 | 74160 €0.67 | 74198 £213
AC142K  £0.35 | BC157 €0.12| 80200  €1.18 [ Bsx19 €021 | 2N524 €0.46 | oN3710  €0.08 | 742! €0.23 | 7453 €0.13 | 7496 €0.58 | 74161 €0.71 | 74199 €213
AC151 £0.23 | BC158 £0.12 { BD201 £0.92 | BSX20 €0.21 | 2N527 €0.68 | 2n3711  €0.08 [| 7422 €0.18 | 7454 £0.13 | 74100 £0.96 | 74162 £0.71
AC153 €0.25 | BC159 €0.12 | BD202 £0.92 | BSY2S €0.18 | 2N598 €0.46 | 2N3772  £1.84 | 7423 €0.24 | 7460 £0.13 | 74104 £€0.45 | 74163 £0.71
AC153K  £0.35 | BC160 £0.30 [ BD201/ BSY26 €018 | 2N599  €0.53 | 53773  £2.63 | 7425 €0.22 | 7470 £0.29 | 74105 €0.44 [ 74164 €0.78
AC154 €0.23 | BC161 €044 |  202mp €1.96 | BSY27 £0.18 | 2NG696  £0.15 [ oN3G19  €0.21 | 7426 €0.26 | 7472 €0.23 | 74107 €0.28 | 74165 €0.78
AC155 £€0.23 | BC167 £0.14 | BD203 £0.92 | Bsy2s £0.18 [ 2NB97 £0.14 | 2N3820
AC156 £0.23 | BC168 £0.14 | 80204 €0.92 | BSY29 €0.18 | 2N698 €0.14 | 2N3821
AC157 £€0.29 | BC169 €0.10 | 8D203 BSY38 £0.22 | 2N699 £0.37 | 2n3823
AC165 €0.23 | BC169C  €0.12|  204mp €1.96 | Bsy3g €0.22| 2N706  €0.12 | 2N3903
AC166 €0 zg BC1 ;(1) ég :g BD205 o.gz BSY40 £0.33| 2N706A  €0.14 [ 2N3904
AC167 £0.23 | BC1 80206 €0.92 | BSy41 £0.33 | 2N707 £0.55 | IN3905 .
Actos; r0:29|]\Bcrral Eo1o 802008 0.8z fl mSve [ €0:29)y(|2N706 - e0. 161 2Na006 €012/ iovs  coes | Cros 7o Whor0
A L [ioC S o 0 [§eo20s R co o0 | ResvasiEiReaiys J | 27T 1SRRe0 391 [1ans0saRaRcon 4 | b D4016  €0.49 | CD4027 .58 | CD4042 €D4071
| || S| e £0.00 | BSyosa €015 | N717 £0.35 | onaps9  eoe | EDAO0) SO ERUOLS EOSR | CDIO%E 76 | CD404s5 01 ¢0a072
AC176 £€0.21 | BC175 £€0.40 | BD225 €0.54 | gRY39 £0.62 | 2nT718 £0.29 | 2N4060 £0.16 CD400 l‘) H C 4018 20.98 CD4029 . Coqoe) R S 508
ACIZB €029 |BCI77  €0.18| 80232  E063 | BUIOS €184 | 2N718A  £0.58 | onaosl €014 | EBAORS 0000 COA0TE  E0ag | EDG0%0 55| CDa047 ‘00 | CD4082
ACI79  €0.29|BCI78 €018 80233 €055 | pU1DS/02 £2.24| 2N726  €0.33| andos2 €014 | PAO0E OB | EOIO000  evoa | CD403! 30 Cpaoag 55 | CD4510
ACIa0  €0.23|BC179  £018| 80234  £0.63| pu2os  £1.81| an727 €033 | anasar  eoea | ERUOEC Lo | EDUOAY  15roa | Chaoas 38| 04050 55 | CDa511
ACIEOK €032 |BC180  £0.29| BD235 €063 | U205  £1.81| 2N743  £0.23| onaga3  eo7s | CPAO0T  E02 | COIOD) G084 | €DG03) 00| CD4054 27| Cp4516
ACISl €023 |BCI8I €010 80236  E0.67 | U208  £2.19| 2N748  €0.23| onsrzs ko2 | GRROl0 G093 | E0ATOT £000 | CDa0s0 ‘01 cpaoss 15 | CD4a5t8
AC181K  €0.32 | BC182 €1.25 | 80237 €0.63 | pU208/02 €2.59 | 2N914 €0.17 | 2n5138 £0.12 | C g Cf g g -

CD4012  €0.22 [ CD4024  €0.75 | CD4D4Y .87 | CD4056 .
AC187 €0.21 | BC182L  £0.10| BD238 €0.69 | MJE2955 €£1.04 | 2N91B £0.35 | 2N5138  €0.12 f0.22 | €04042 e04059
AC187K  €0.32 | BC183 €010 | BD239A €058 | MJE3055 €0.69 | 2N929 €023 | 2N5172  €o.16 [ CD4D13  €0.48CD4025  £0.
AC188 €0.21 [ BC183L  £€0.10] BD240A  £0.58 [ MJE3440 €0.60 | 2N930  £0.21| IN5194  €0.64
acigsk  €0.32 | BC184 £0.10 | 8OX32 €253 | MP8113 €060 2N946  £0.46 | IN5245  €0.46
ACY17 €0.40 | BC184L  £0.10 | BDY11 €1.50 | MPF102 €0.32 | 2N113)  €0.21 | 2N5294  €0.39 s
ACY18 £0.40 | BC186 £0.25 | BDY17 £2.07 | MPF104  €0.40 | 2N1132  £0.21] 2N5296  £0.41
ACY19 £0.40 | BC187 £0.25 | BDY20 €0.92 | MPF105 €0.40 [ 2N1302  £0.17 ] ON5296  £0.41
ACY20 €0.40 | BC207 £0.13 | BOX77 €1.04 | MPSAO5  £0.23 | 2N1303  £0.21] 2N5457  £0.37 | 1,00 Price | Type Price | Type Price | Type Price | Type Prce
ACY2]  €0.40|B8C208  €0.13| 8F115  €0.25 | MPSAOE  €0.23 | 2N1304  €0.21 oN5458  €0.37 | CA3011  €1.12 [ Lm301  €0.33[ MC1312  €219]72710  €0.35 |slatsn €224
ACY22 €0.4b | BC209 €0.18 | BF117 €0.58 | mMp5A55 £0.23| 2N1305  €0.21| 2nN5459  £0.40 | Ca3o14 €185 | (M304  €1.84| MC135D  £1.38| UAT1IC  €0.37 | TAAS508  €0.40
ACY27 €0.40 | BC212 €0.10 | BF118 €0.86 | MPSA56  €0.23 | 2N1306  £0.29( 2NS5551  £0.41 | CA3018 €078 | Lm308 €148 | MC1352  €1.01] 72711 £0.37 | TAn621A  £2.30
ACY28 £0.37 | BC212L €0.10 | BF119 £0.86 | ND120 £€0.21 | 2N1307 £0.29 | 2NBO27 €0.39 | Ca3020 €1.96 | LM309 €1.73 | MC1469 £3.30 | UAT723C £0.52 | TAAG218 €2.88
ACY29 £0.58 | BC213 €0.10 | BF121 €0.58 | 0C20 €213 2N1308 €035 [ 2N6121  £0.81 | Ca3028  £0.92 | LM320.5v MC1496  €1.04 | 72723 £0.52 | TAAGB1  £1.73
ACY30 €0.40 [ BC213L  £0.10 | BF123 €0.69 | 0C22 €1.73] 281309 £0.35| 2N6122  €0.81 | Ca3035  £1.01 €1.73 | NES36 £3.06 | UA741C  £0.28 | TAD10OO0  €1.50
ACY31 €0.40 | BC214K  €0.10 | BF125 €0.58 | 0C23 €1.73] 2N1599  £0.40 | 25301 £0.88 | Ca3036 €115 | Lm320 12v NE550 €1.09 [ 72741 €0.28 | [BAS40  £2.42
AD130  €0.81 [ BC225 €0.30 | BF127 €0.68 { 0C24 €1.66 | 2N1613  €0.23| 25302 €0.49 | Ca3012 €173 €1.73 | NESSS5 €0.28 | 741P £0.23 | TBAB10S  £0.86
AD140  €0.99 | 8C226  £041| BF1S2  £0.29 | OC25 €195 [ 2N1711 €0.23| 753024  €0.49 § Ca3043  €2.13 | LM320-15V NEBS6  £0.69 | UA7ATC  €0.69 | rpagio  £1.13
AD142  £0.98 | 8C227 €0.18 | BF153 £€0.29 | 0C26 €1.15| 2N1889  €0.52 | 25303 €0.64 1 Ca3046  €0.81 | €1.73 | NES6S  €1.38 | 72747 €0.08 | TgAS20  £0.8%
AD143  £0.88 | BCI38  €0.18| BF154  €0.28 | OC28 €0.92 | 2N1890  £0.52( 25403  €0.82 | CA3D52  €1.84 | LM320-24V NESGE €173 | UA748  £0.40 | 1paA9200  £2.88
AD149 €0.69 | BC251 €0.17 | BF155 €0.40 | OC29 €1.08 | 2N1893  £€0.36 | 25305 €0.92 §Caz054  €1.27 €1.73 | NES567 €1.96 | 72748 £0.40 | 7CA270S  £2.30
AD161 €040 | BC251A  €0.18 | BF156 €0.32 | 0C35 €1.04 | 2N2147  £0.86 | 25306 €0.92 1Ca3075 €173 | LM380  €0.96 | UA7D2C  €0.53 | 748P €0.40 | 18AB00 €092
AD162 £0.40 | BC301 €0.32 | gF157 £0.32 | 0C36 €1.04 | 22148 €0.81 | 25307 €092 [ca308;  €1.73 | Lm3s1 £167| 72702 €053 | SN76013N
AD161/2  £0.81 | BC302 €0.33 | BF158 €0.32 | ocal £0.23 | 2N2160  €0.00 | 25321 €0.66 1Ca3089  £€2.30 | (M3900  €0.67 | UA703  £0.29 £2.01
AF124  €0.351BC303  £0.321 BF169  €0.32 | OC42 €0.25 | 2N2192  £0.44 | 25322 €049 §Ca3090 €414 | MC13031 UA709°  €0.29 | SN76023  €2.01
AF125  €0.35 [ BC304  €0.44 | BF160  £0.35 [ Oc4a €0.28 | 2N2193  £0.44 1 253224 €0.49 §Ca3123  £2119 £0.98 [ 72708 €053 |SvB110 €173
O ) Io o T[] 52 =0- 5] Jocas £0.23| 2N2104 €044 25323 €0.66 fCa3130  €1.07 |mC1304 219 | 700° £0.20 | N76115 €219
AF1 b b BF1 - oc70 £0.28 b 25324 £0.82 1 46 N
AF139  £0.40|BC337 €017 [Brlea €055 | OC71 €047 | 22218 €025 | 52325 oo |CAO40 FO-BY [MCISI0 £1.00FUATIOC  £0.46 [SN7GE60  €0.86
AF178 €0.69 | BC338 €0.17 | gF165 €0.55 | 0C72 £0.28 | 2N2218A €0.23 | 25326
AF179 €0.69 | BC440 €0.35 | gF167 €0.28 | 0C74 €030 | 2N2219  £0.23) 25327
AF180 €0.69 | 8C441 £0.35 | gF173 £€0.23 | OC75 €0.35 | 2N2219A £0.28 | 40311
AF181 €0.67 | BCABO  £0.44 | BF176 £0.44 | OC76 €0.40 | 2N2220  €0.23 | 40313
AF186 £0.58 ngs_‘, gg :g BR1 787 £€0.30 | 0C77 £0.58 | 2N2221 €0.23 | 40316
AF239 £0.44 | B BF17 €0.30 | 0C81 £0.25 | 2N2221A  €0.25 | 40317 £0.46 “
ALID2 €138 |BC478  £0.23 | BF179  €0.35 | OCBIOD €028 | 2N2222  €0.23 | 40326  ev.ae | e, Fees | fvee s, L 5y
AL103 €1.36 | BC479 €0.23 | BF180 €0.35 | ocs2 €0.28 | 2N22224 €023 | 40327 eos2 [20000  E000 | Baxia el [ i
ASY26  £oddBesar  eon2jerisr  foasiocaen €035 [[2N2368  £0.20)] 40346 €0.52 §isat39  €0.001'EYI00 €009 | IN34 £0.08
ASY27 €0.46 | B8C548 €0.12 | BF182 €0.35 | 0C83 €0.30 | 2N2369  £0.16 | 40347 £0.75 § 1030 €0.10 | BY101 £0.12 | IN34A £0.08
ASY28 £0.44 | BC549 €0.12 | BF183 €0.35 | 0C84 €0.44 | 2N2369A £0.16 | 40348 €0.92 |00 €017 | BY105 € IND14 €0.07
ASY29 €044 | BCSS0  €0.16 1 BF184  £0.23 ) OC139  £0.92 | 2N2411  £0.291 40360 €041 §auin0  g0.12 |BY114 €0.12 | IN916 £0.07
ASYSO €035 BCSS6  €0.18|BF185  £0.23 | 0C140  £0.92) 2N2412  £0.29 40362 £0.44 gar0)  £0/37 |BY124 £012 | IN4148  £0.07
ASYS!  €0.35|BCSS7 €015 1BF186 €030 | OC169  €0.40 | JN2G46  £0.54) 40406 €052 Bgri4  €0.37 [BY126 £0.12 | 1544 €0.06
ASY52 €0.35 | BC558 €0.14 | 8r187 €0.30 | 0C170  €0.40 | 2N2711  €0.25 | 40407 €0.40 | oaycy f0.14 | BY127 €012 | 15920 €0.07
ASYS54 €0.35 | BCY30 £0.63 | BF188 €0.46 | OC171 £0.40 | 2N2712  £€0.25 | 40408 £0.60 | payos €016 | BY128
ASYS5 £0.35 | BCY31 £0.63 | BF194 €0.12 | 0C200 €0.44 | 2N2714  €0.25 | 40409 €0.86 | 07153 £0.17 | BY130
ASYS56 £0.35 | BCY32 £0.69 | BF195 £0.12 [ 0C20t €1.09 | 2N2904  £0.21 | 40410 £0.86 "a6 | BY133 €0.69

ASY73 €035 | BCY70 €017 | 8F198 €0.16 | 0C204  €1.04 | 2N2905A €0.23| 40476  €1.84
AU104 £1.01 | BCY7 £0.17 | BF199 £0.16 | 0C205 £1.32 | 2N2906 €0.18 | 40494 €081

BC107 £0.08 | BCZ12 €0.69 | BF222 £1.04 TIP29A €0.46 | 2N2907A  £0.25 | 40534 £1.04 TOS Case No.

8C107A  £0.09 | BO11S €0.58 | BF224 £0.20 | TIP29B  £€0.48 [ 2N2923  €0.17 | 40636 €1.27 100 TR12a/ 100 .36 Voits o c0.99
8C1078  £0.10 [ 8D116 €0.92 | BF240 £0.20 | TiP29C €0.51 | 2N2924  £0.17 200 TR123, 200 £0.59 100 TR110a/10 f0.89
8C107C  €0.12 | 80123 £0.75 | BF241 £0.20 | TiP30A  €0.46 | 2N2925  €0.17 200 TR1237400 £0.82 200 TR110a/200 ‘.gg
BC108 £€0.09 | BD123 £0.75 | BF244 €0.35 | TiP30B £0.48 | 2N2926G  £0.10 400 TR110a/400 £
BC10BA  €0.09 | BD124 €0.81 | gf258 €029 | TIP30C  €0.51 | 2N2926Y  £0.09 O 10 am

BC108B  €0.10 | BD13! €0.40 | BF259 €040 | TIP31A  €0.46 [ 2N29260 £0.09 i Voirs

BC108C  £0.12 [ BD132 €0.40 | BF259 £0.40 | TiP318 €0.48 | 2N2926R  €0.09 R 1 £0.59

BCi09  €0osiEoiy o |8r2e €0.69 | TIP31C  £0.51 | 2N2926B  €0.09 o T R 400 TR1 ‘0;“:&309 €1.29
BC109A  £0.09 132mp  £0.92 | BF263 €0.69 | TIP324  £0.46 { 2N3010  €0.75 . ‘8

BC109B  €0.10 | BD133 £€0.46 | BF270 €041 | 11p328  €0.48 | 2N3017 €017 400 TR16a/400 €0.89 BR100 £0.23 032 €0.23
BC109C  £0.12§ BD135 £0.44 | BF271 €0.36 | 11P32C €0.51 | 2N3053 €018

BC113 €0.18 | BD136 €0.40 | BF272 €0.92 [ Tipat1A £0.51 { 2N3054  €0.46
BC114 £0.18 | BD137 €0.40 | BF273 €0.41 | TP41B €0.53 | 2N3055  £0.46
BC11S £0.22 | BD138 £0.41 | BF274 £0.44 | TiP4IC £0.55 | 2N3391 €0.23
BC116 £0.22 | BD139 £0.41 | gF324 £0.40 | TiP42A £0.51 | 2N3391A  €0.25
BC116A  €0.22 | BD140 €0.41 | BF337 £0.35 | TIP428 £0.53 | 2N3392  €0.23

SILICON 1 amp SILICON 2 amp

BC117 . £0.23 | BD139 BF338  €0.44 | Tpa2C  €0.55 | 2N3393  £0.23 o . iy e No. Price
8C118  £0.16| 140mp €0.92 [ BFa57  €0.43 | TIP2955 £0.69 | 2N3394  £0.23 TS B cn 50v RMS BR2 50  £0.52
BC119 €029 BD175  €0.68 | BF458  €0.43 | TIP3055 £0.53 | 2N3395  €0.25 B OAaNS SRR e 100v AMS BR2 100  £0.55
BC120 .  €0.46 | BD176  €0.69 | gFa59  £0.44 | 11543 €0.25 | 2N3402 €024 L sodanic) saibiocBcor2s 200v RMS BR2200  £0.60
8C125  €0.20 | BD17 €0.78 | BF506  €0.32 | 1590 €0.21 | 2N3403  £0.24 o0 AmS saitioolcorsy 400v RMS "BR2400  €0.67
BC126  €0.25 BFR39  €0.28 | UTag €0.23 | 2N3408 €033 1000v RMS BR2 1000 €0.78
80132 0.2 X107 €0.12 SILICON 10 amp SILICON 25 amp

Type No. Type No. Price
50v RMS BR10 50 a 50v RMS BR25 50 £2.189
200v RMS BR10 200 £ 200v RMS BR200 £2.53
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Send your orders to: —
DEPT ETI 12, PO BOX 6 , WARE, HERTS. Tel 0920-3182

Visit our NEW shop: 3 BALDOCK ST

BOOKS BY BABANI

OPTOELECTRONICS

., WARE HERTS. Telex: 817861

AUDIO LEADS

BP6 Engineers & Machinists Ret. Tables

BP14 2nd Book Transistor Equivs & Subs

BP24 52 Projects Using IC74 1 (or Equiv)

BP26 Radio Antenna Book Long Distance
Reception & Transmission

BP27  Giant Chan of Radio Electronic
Semiconductor & Logic Symbols

BP32 Build Metal & Treasure Locators

BP35 Handbook of IC Audio Preamplifier &
Power Amplifier Construction

8P36 50 Cicts use Germ/S511/Zener Diodes

BP39 50 Field Etfect Trans Projects

BP40 Digital IC Equivs & Pin Connection

BP41 Linear IC Equivs & Pin Connection

8pP42 50 Simple LED Circuits

8P43 How 1o make Walkie Talkies

8P45 Projects on Opto-electronics

BP46 Radio Circuits Using ICs

BP47 Mobile Discotheque Handbook

BP4B Electronics Projects for Beginners

8P49 Popular Electronic Projects

BP50 IC LM3900 Projects

BP55  Radio Stations Guide

BP160  Coil Design & Construction Manual

BP202 Handbook of Integrated Circuits
Equivalent & Substitutes

BP205  1st Book Hi-Fi Speaker Enclosures

BP213  Circuits for Model Railways

8P215  Shortwave Circuits & Gear for
Experimenters & Radio Hams

BP217  Sohd State Power Supply Handbook

BP221 28 Tested Transistor Projects

BP222 Short-wave Receivers for Beginners

BP223 50 Projects using iC CA3130

8P224 50 CMOS IC Projects

BP225 A Practical Intro 1o Digntal ICs

BP226 Build Advanced Short-wave Receivers

BP227 Beginners Guide to Building
Electronic Projects

NEWNES BOOKS

216  Transistors 3rd Ed.
217 imegrated Circuits
218 Radwo & Television
219  Electronics
220  Cotour TV 2nd Ed.
221 Hi-Fi
222 20 Solid State Proj. tor Car
223 20 Sohd State Proj. for Home
224 110 Int. Circ. Proj. for Home
225 110 Thyristor Projects
226 Operational Amp. Proj. for Home
228 Electricity
229 Beginners Guide 1o Electronics
230 Beginners Guide to Television
231  Beginners Guide to Transistors
232 Beginners Guide 10 Electric Wising
233 Beginners Guide to Radio
234 Guide 1o Colour TV
235  Electronic Diagrams
236  Efectronic Components
237 Printed Circuit Assembly
238 Transistor Pocket Book
239 50 Photoelectric Circuits
240 Semiconductor Handbook Part 1
241 Semiconductor Handbook Part 2
242  Electronics Pocket Book
244 Beginners Guide to Integrated Circuits
209  BI-PAK TTU Data Book

BLPAK CMOS Data Book

SWITCHES

Description
DPDT miniature shde 1973
DPOT standard shde 1974
Toggle switch SPST 1%2 amp 260V ac 1975
Toggle switch DPOT 1 amp 250V ac 1976

Rotary on-off mains switch 1977

Push switch — Push to make 1978

Push switch — Push to break 1979
ROCKER SWITCH Colour No.
A range of rocker RED 1980
switches SPST — moulded BLACK 1981
in high insulation WHITE 1982
material availabie ina BLUE 1983
choice of colours ideal YELLOW 1984

for small apparatus LUMINOUS 1985
Description No.

Miniature SPST toggle 2 amp 250V ac 1958
Miniature SPST toggle 2 amp 250V ac 1959
Miniature DPDT toggle 2 amp 250V ac 1960
Miniature DPDT toggie centre off 2 amp

250V ac 1961
Push-button SPST 2 amp 250V ac 1962
Push-button SPST 2 amp 250V ac 1963
Push-button DPDT 2 amp 250V ac 1964

MIDGET WAFER SWITCHES

£0.16
£0.17
£0.38

Single bank wafer type — suitable for switching at 250V ac 100mA or
180V dc in non-reactive loads make-before-break contacts These

switches have a spindle 0.25 in dia and 30 indexing

Description No.

1 pole 12 way 1966

2 pole 6 way 1966

3 pole 4 way 1967

4 pole 3way 1968
MICRO SWITCHES No.
Plastic button gives simple 1 pole change

over action Rating 10 amp 250V ac 1970

NEW INCREASED RANGE — ALL 1ST QUALITY

LEDS (ditfused)
O/no. Type Size Colour Price
1501 ARL209 (TIL209) 3mm {125} RED £0.12
1502 MIL3232(TIL211) 3mm ((125) GREEN £0.22
1503  MIL3331 (OP212A) 3mm (125) YELLOW £0.22
1504  ARL4850 (FLV117) Smm { 2) RED £0.12
1505  MIL5251 (TIL222) 5mm (.2) GREEN €0.22
1506  MIL5351 {(MV5353) Smm (.2) YELLOW £0.22
1509  FLV1I11 Smm (.2) CLEAR €0.13
II. Red)
SUPER 'HI-BRITE TYPE
1521 MIL32 3mm (125} RED £0.12
1522 MILS2 5mm {.2) RED £0.12
1514  ORP12 Light dependent resistor £0.63
1520  OCP71 Photo transistor £0.40
LED CLIPS
1508/125 pack of 5 125 clips £0.17
1508/2 packot5 2clips £0.21
DISPLAYS:
DL703 7 segment D.P. left (30" height) Common Ancde
RED Single Digit o/no. 1623  £0.85
DL707 7 segment D.P left { 30" height) Comman Anode
RED Single Digit o/no. 1512 £0.92

DL527 7 segment D.P. left { 50' height)
RED Two-Digit Refiector

DL727 7 segment O P. right (610" height}
RED Two Digit Light Pipe

DL747 7 segment D P. left (630" height)
RED Single Digit Light Pipe

Common Anode
o/no. 15624 £2.08
Common Anode
o/no. 15612  £2.07
Common Anode
o/no. 1511 £1.73

OPTO-1SOLATORS
Isolation Breakdown — Voltage 1500 — continuous twd current 100mA
CIL74  Single-Channel 6 pin DIP standard type — opticdlly coupled pair
with infra-red LED Emitter and NP N Silicon Photo Transistor

o/no. 1497 £0.61
CILD74 Multi-Channel 8 pin DIP Two Isolated Channels

o/no 1498 €1.22
QLQ74 Multi-Channel 16 pin DIP Four Isolated Channels

0/n0.1499 £2.69

MEL 11 (TILB1) NPN LIGHT DETECTOR
Sikcon Photo Darfington Amplifier — VCBO 30v VECO 10v Ic 100ma
Piot:300mW IL Min 0.5 Typ.2mA 1D 100mA nA  o/no. 1496 £0.29

NUTS AND BOLTS

BA BOLTS — packs of BA threaded cadmium plated screws slotted
cheese head. Supplied in multiples of 50.

Type No. Price Type No. Price
1in 0BA 839 £1.38 Yain 4BA 846 £0.37
Yain OBA 840 £0.86 Yain 4BA 847 €0.29
1in 2BA 842 £0.75 tin 6BA 848 £0.46
4in 2BA 843 £0.52 Y2in 6BA 849 £0.24
Yain 2BA 844 £0.60 Yain 6BA 850 £0.29
1in 4BA 845 £0.51
BA NUTS — packs of cadmium piated full nuts in multiples of 50
Yp® No. Price Type No. Price
0BA 855 £0.83 4BA 857 £0.35
2BA 856 £0.55 6BA 858 £0.28
BA WASHERS — fiat cad plated plain ped washers lied
in multiples of 50
Type No. Price Type No. Price
OBA 859 £0.16 4BA 861 £0.14
2BA 860 £0.14 6BA 862 £0.14
SOLDER TAGS — Hot tinned supplied in muitiples of 5
Type No. Price Type No. Price
0BA 851 £0.46 4BA 853 £0.25
2BA 852 £0.32 6BA B854 £0.25

AUDIO LEADS

T

- ype Price
107 FMndoor Ribbon Aerial £0.89
113 3.5mm Jack plug to 3.5mm Jack plug. Lengtt 1.5m £0.86
114 6§ pin DIN plug to 3.5mm Jack connected to pins

3 &5 Length 1 5m £0.98
115 5 pin DIN plug to 3.5mm Jack connected to pins

1 &4 Length 1.5m £0.98
116  Car aerial extension Screened insulated lead

Fitted plug and socket £1.44
117  AC mains connecting lead for cassette recorders

and radios. 2 metres €0.78
118 5 pin DIN phono plug to stereo headphone

Jack socket £1.21

119 2+ 2 pin DIN piugs to stereo Jack socket with

attenuation network for stereo headphones

Length 0.2m £1.04
120 Car stereo connector Variable geometry plug to

fit most car casseties, B-track cartridge and

combination units. Supplied with inhined fuse

power lead and instructions £0.69
123 6.6m Cored Guitar Lead Mono Jack plug to Mono

Jack plug Black £€1.72
124 3 pin DIN plug to 3 pin DIN plug Length 1 5m £0.85
125 5 pin DIN plug to 5 pin DIN plug Length 1 5m £0.85
126 6 pin DIN plug to Tinned open end Length 1.5m £0.85
127 6 pin DIN plug to 4 Phono Plugs

All colour coded. Length 1 6m £1.49
128 5 pin DIN plug to 5 pin DIN socket Length 1.6m £0.92
129 5 pin DIN plug 10 6 pin DIN plug mirror image

Length 1.5m €1.21
130 2 pin DIN plug to 2 pin DiN inline socket

Length 5m £0.78
131 5pinDINplugto 3pnDINplug 1 B4and3 &5

Length 1 6m €0.95
132 2 pin DIN piug to 2 pin DIN socket. Length 10m £1.13
133 5pin DIN piug to 2 Phona plugs.

Connected pins 3 & 5. Length 1 5m £0.86

134 5 pin DIN plug to 2 Phono sockets

Connected pins 3 & 5 Length 23cm £0.78
135 5 pin DIN socket to 2 Phono plugs

Connected pins 3 & 5. Length 23cm €0.78
136 Coiled sterec headphone extension lead

Black. length 6m €2.01
178 ACmans lead for calculators, etc €0.52

TRANSFORMERS

MINIATURE MAINS Primary 240V

No. Secondary Price
2021 6V-0-6V 100mA £1.04
2022 9v-0-9V 100mA £1.04
2023 12v-0-12V 1D0mA £1.29

MINIATURE MAINS Prmary 240V
with two independent secondary windings

No. Type Price
2024 MT280-0-6V 0-6V RMS £1.84
2025 MT150-0-12V 0-12V RMS £1.84
1 AMP MAINS Primary 240V

No. Secondary Price

2026 BV0-6V 1 amp £2.88 P.&P 45p
2027 9vO-9V 1 amp £€2.30 P &P 45p
2028 12v0-12V 1 amp £2.99 P.&P 55p
2029 15V 0-15V 1 amp £€3.18 P.&P. 66p
2030 30V0-30V 1 amp £€3.97 P.&P. 86p

STANDARD MAINS Primary. 240V

Mutti-tapped secondary mains transformers available in 2 amp. 1 amp

and 2 amp current rating. Secondary taps are 0-19-25-33-40-50V
Voltages available by use of taps

7.8.10.14,15.17,19. 25 31,33, 40, 25-0-25V

No. Rating Price
2031 Y2 amp £3.91 P.&P 86p
2032 1amp £5.06 P.&P 86p
2033 2amp €6.27 P&P £1
2035 240V Primary0-55V @

2A Secondary £7.30 P &P £1

SPECIAL OFFER
2042 240V Primary 0-20V @ 2A Secondary. By removing 5 turns for
each volt from the secondary winding any voltage up to 20V @ 24 is
easily obtainable. ldeal for the experimenter
£1.50 P &P 86p

INSTRUMENT CASES. In two sections, vinyl covered top and sides
aluminium bottom, front and back

No. Length Width Height Price
155 8in 5%ain 2in €1.73
156 tin Bin 3in £2.92
157 6in 4%in Yain €1.79
168 9in Slin 2Yan £2.43

ALUMINIUM BOXES. Made from bright ali. folded construction each
box compiete with half.inch-deep lid and screws

No. Length Width Height Prica
159 5%in 2%in 1%in £0.85
160 An 4in

£0.85

161 n 2%in Yain £0.85
162 §'%in 4in €0.97
163 4in 2%in £0.87
164 3in 2in n £0.60
165 7in Sin 2%in £1.43
166 8in 6in 3in £1.82
167 6in ain 2in €118

SLOPE front aluminium boxes with black vinyl base and sides &
aluminium back, top & front — strong construction easlly accessable

169 2% 5%in 2%in  12m 3%in 8in £5.45
168 1%in  7Yin  4in 16 4Win 1lin £8.31

VERO plastic case box. These boxes consist of top and bottom sections
which include fixing points for horizontal mounting PC boards/chassis
plates. the two sections are held together by fous screws which enter
through the base and are concealed by plastic feet

No. Length Width Height Price
170 140mm 40mm 205mm £4.35
171 140mm 75mm 205mm £4.85
72 140mm 110mm 205mm £6.30

Description .

20mm X Smm chassis mounting 506 £0.18
1%in X %in chassis mounting 507 £0.14
1%in car infine type 508 €0.18
Panel mounting 20mm 509 €0.23
Panel mounting 1%min 510 £0.37
QUICK BLOW 20mm

Type No. Type No. Type No

1560mA 611 Tp 1A 615  6p 3A 619 6p
250mA 612 6p 1.5A 616 7p 4a 620 10p
550mA 613 6p 2a 617  6p 5A 621 6p
800mA 614 8p 254 618 7p

ANTI-SURGE 20mm

Type No. Type No. Type No.

100mA 622 1A 625 2.5A 628

250mA 623 2A 626 3154 629

500mA 624 16A 627 5A 630
All 8p each

QUICK-BLOW 1Yain

Type No Type No. Type No.

250mA 63 500mA 632 800mA 634
All 8p sach

Type No. Type No. Type No.

1A 635 2.5A 638 4A 641

2A 637 3A 639 54 642

Access & Barclaycard accepted. Giro a/c no. 3887006. All prices include VAT.

Add 35p postage per order
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Simply ahead..

ILP'S NEW GENERATION OF HIGH

With 1.L.P. performance standards and
quality already so well established,
any advances in |.L.P. design are
bound to be of outstanding importance
— and this is exactly what we
have achieved in our new
generation of modular

units. 1.L.P. professional
design principles remain

— the completely

adequate heatsinks,
protected sealed circuitry,
rugged construction

and excellent performance.
These have stood the

test of time far longer

than normally

expected from

ordinary commercial
modules. So we have
concentrated on
improvements whereby our
products will meet even
more stringent demands
such, for example, as

those revealed by vastly
improved pick-ups, tuners,
loudspeakers, etc., all of
which can prove merciless to
an indifferent amplifier system.
> |.L.P. modules are for laboratory and
other specialised applications too.

I.L.P. modular units comprise
five power amplifiers,
pre-amp which is
compatible with the
whole range, and the
necessary power
supply units. The
amplifiers are housed
and sealed within
heatsinks all of which
will stand up to
prolonged working

, under maximum

8 operating conditions,

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN



and staying there

PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

Fuse

-v

LS

out.

40 x 15 mm.

Distortion

The HYS5 pre-amp is compatibie with
all | .L.P. amplifiers and P.S.U.’s. It is
contained within a single pack 50 x
and provides multi-
function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overioad margins.
Active tone control circuits; 500 mV

at 1KHz—-0.01%.

pots and

Special strips are provided for connec-
ting external
systems as required. Two HY5's

switching

o ;ﬁ:;’; —N connect easily in stereo. With easy to
- I follow instructions.
l £4.64 + 74p VAT
Dis- Minimum
o‘or Fe1K Model g:‘:"::t tortion | Signal/ gzwelr Size Weight |Price +
fOAD 8 ON ALL / —‘/‘ =i R.MS Typical | Noise v 7:) ye in mm ingms {V.AT.
- EXCEPT HYA00AT 41 / MS. at 1KHz | Ratio oltag
§ ?&J‘Jé’f.p“éi‘r‘fé /a 8 HY30 |15W | 0.02% |80dB 20 -0-+20 |105x50x25 |155  |£6.34
g 3 into 8 §2 +95p
gfmf\\ — HYS0 | 30W 0.02% | 90dB 25 -0- +25 |105x50x25 |155 £7.24
gom ) into 8 £2 +£1.09
E HY120 | 60 W 0.01% 100dB .35 -0- +35 [114x50x85 {575 £15.20
into 8 §2 +£228
o5 i 2 0 20 6 W0 0 HY200 | 120 W 0.01% 100dB 45 -0- +45 [114x50x85 |575 £18.44
OUTPUT POWER-WATTS RMS == into 8 +£2.77
HY400 | 240 W 0.01% 100dB 45 -0- +45 [114x100x85 |1.15Kg |£27.68
into 4 +£4.15
Load impedance — all models 4 - 16 Q
input sensitivity — all models 500 mV
Input impedance—all modeis 100 KQ
> Frequency response — all models 10Hz - 45KHz - 3dB

THE POWER SUPPLY UNITS

|.L.P. Power Supply Units are
designed specifically for use
with our power amplifers and
are in two basic forms — one
with circuit panel mounted on
conventionally styled trans-
former the other with toroidal
transformer half weight and
height of conventional
laminated types.

PSU 30 + 15V at 10matodrive up to

five HYS5 pre-amps £4.50 + 68p VAT

PSU 36 for1or2HY30's £8.10+£1.22 VAT
PSU 50 forlor2HYS5Q0's £8.10 +£1.22 VAT

PSU 70 with toroidal transformer for 1 or

2 HY120's £13.61 + £2.04 VAT
PSU 90 with toroidal transformer for

1 HY200 £13.61 +£2.04 VAT

PSU180 with toroidal transformer for
1 HY400 or 2 x HY200 Ma

£23.02 + £3.45 VAT

ALL U.X. ORDERS DESPATCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM | Pleasesupplv ..

Simply fill in order coupon with payment or R R
card instructions. Post to address as | | enclose Cheque ] Postal Orders [J International Money Order O

credit

below but do not stamp envelope — we pay
postage on all letters sent to us by readers of

this journal.

o)L -

ELECTRONICS LTD. [

FREEPOST, 4 Graham Bell House, Roper Close (IR AR

Canterbury, Kent CT2 7EP

Telephone (0227) 54778

F-———————=—-

| NAME . . .

| ADDRESS. ... ..

| Signature. . . . . .

Telex 965780

NO QUIBB

LE

5 YEAR GUARANTEE

7-DAY DESPATCH ON
ALL ORBDERS

BUILT-IN PROTECTIVE

CIRCUITR

Y |

BRITISH DESIGN AND
MANUFACTURE

FREEPQOST SERVICE
— see below




CHROMATHEQUE 5000 POWERTRIN

5 CHANNEL LIGHTING
EFFECTS SYSTEM

! e s ‘ COMPLETE KIT
® 2 % 2 ¢ ¢ ¢ 3D TS

MSM » ETI 5 CHANNEL UGHTING EFFECT TEM .
£49.50 + vam

Panel size 19.0"' x 3.5''. Depth 7.3"
This versatile syéxem featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency cha.nnels with indwidual level controls on each channel. Control of the
“ hghts 1s comprehensive 1o say the least You can run the unit as a straightforward sound-to-light or have 1t strobe all the lights at a speed dependent upon music level or front pane! control
or use the internal digital circurtry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit 1s a single board design winng is minimal
and construction very straightforward.

. ® Chromatheque 5000 o -

saves s e o
MWOuR A W oD ey A 38

Kit inctudes fully finished metalwork. fibreglass PCB controls wire etc — Comolete right down to the last nut and bolt!

MPA 200 100 WATT (rms into 80) MIXER/AMPLIFIER
COMPLETE KIT e . - . "

@
E . — - 2 - .o e .

ONLY 3
£49.90 + VAT! S e s N O
il e "0 "0 "0 0 "9 "0 @
MATCHES THE ; o Sarlan
CHROMATHEQUE 5000 ® O o .2 O ®
PE R FECTLY! Panel size 19.0'' x 3.5". Depth 7.3"

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced — but professionally fimshed — general purpose high power amplifier It features adaptable input
mixer which accepts a wider range of sources such as microphone. guitar, etc There are wide range tone controls and a master volume control Mechanically the MPA 2000 1s simplicity
itself with minimal wining needed making construction very straightforward

The kit inciudes fully finished metalwork, fibreglass PCBs. controls, wire, etc — complete down to the last nut and bolt '

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT

This easy to build version of our world-wide acclaimed 75W amphfier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and construction
delightfully straightforward. The design was published in H-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder, incorporating active filters for “birdy"" suppression.

LINSLEY-HOOD CASSETTE DECK £79.60+ VAT

This design. published in Wireless World, although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay ampliiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

T20+20 20W STEREO AMPLIFIER £33.10+ VAT i o
This kit, based upon a design published in Practical Wireless, uses a single printed circun
board and offers at very low cost, ease of construction and all the normal facihities found on
quality amplifiers. A 30 watt version of this kit {T30 + 30) 1s also available for £38.40 + VAT,

Boood ‘.@:“ E{

a5

MATCHING TUNERS — SEE OUR FREE CATALOGUE!
COMPLETE KITS: Our complete kits really are complete All of the projects shown on this page are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet {last
4 kits on this page), or professional quality rack mounting cabinet {first 2 kits on this page), cables, nuts, boits, etc.. and full instructions — in fact everything!

All of the kits shown on this page are available as separate packs for those customers who wish 1o spread their purchase or perhaps make their own cabinets or metalwork. Prices are given in our
FREE CATALOGUE.

PRICE STABILITY: Order with confidence. Irrespective of any price changes we
will honour all prices in this advertisement until January 31st, 1980, if this month's

advertisement 1s mentioned with your order. Errors and VAT rate changes excluded OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!
EXPORT ORDERS: No VAT Postage charged at actual cost plus 50p handling

and documentation
U.K. ORDERS. Subject to 15% surcharge for VAT No charge 1s made for
carriage, or at current rate if changed .

g;gg?\;g?:cﬂgkle\{s:vklfor this optional service (U K mainland only) add PO RTWAY |N DUSTRIAL ESTATE ANDOVER
SALES COUNTER: If you prefer to collect kit from the factory call at Sales AN DOVER’ HANTS SP1 0 3NM (STD 02 64) 64455
Counter Open 9am -4 30 p m. Monday-Thursday
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NEWS

DIGEST

Silence Is
Golden

It’s also ball-shaped. (I'm not
going to be rude, honest). The
Golden Ball is a new, automatic
sound level controller for discos
and dance halls. Made by
Ardente of Windsor, well-
known for their work in noise
control, this unit is designed to
help club owners avoid com-

-plaints, keep neighbours happy

and reduce health risks to
audiences.

A sensitive directional mike
detects harmful noise levels, a
golden, ball-shaped light
switches on when the sound is
too loud and a control box shuts
off amplifier power if the war-
ning is ignored.

The mechanically accepted

figure at which sound becomes
a danger to health is 90dB, so
the system automatically cuts
out noise in excess of this fig-
ure. Below that, users can set
their own particular comfort-
able maximum noise level.

So what happens when the
maximum is exceeded? Well,
the ball lights up to warn
everyone that the limit has
been reached. Five seconds
then elapses in which the sound
level can be reduced voluntar-
ily. If this isn’t done, there’s an
embarrassing five seconds of
silence until the system resets
itself.

Full details of the Golden Ball
are available from the Anti-
Noise Pollution Division,
Ardent Ltd, Thames Avenue,
Windsor, Berkshire.

Air - Porters

If you've had to lug cases miles

around an airport, from ter-

minal to bus station or car park,
you're well aware of the need
for transport within an airport
complex. Gatwick are going in
for a luxury system — unman-
ned vehicles.

However, these won’t be the
sort of unmanned buses that sit
stationary by the kerbside de-
fying all timetables and raising
the blood pressure. Built by
Westinghouse (couldn’t a
British firm do it?) the system
will comprise two fully
automatic buses, each
operating on its own track con-
necting the main terminal to
the new satellite building.

Each bus will carry 80
passengers, mainly standing,
although some seats will be
provided for the elderly, infirm
or panic-stricken. Doors will
open and shut automatically
and pre-recorded message will
advise passengers to mind the
doors and hold tight. No
passenger should have to wait
more than 90 seconds for a lift.

Although it’s an American
system, 45% of the work will be
done by UK industry. Work has
already begun on the new
satellite project, which is due
for completion in 1982.

Sitting Comfy?

How do you rate the ride com-
fort of your daily commuter
train? Perhaps the number of
coffee spills per mile or the
number of times you're woken
from pleasant slumbers.

Well, the ride comfort on the
new Advanced Passenger Train
should be improved, thanks to
the Jacobmeter. This interes-
ting little instrument (named
after the BR engineer who de-
veloped the concept) measures
vertical and horizontal
accelerations separately and
displays calculated root mean
square values according to
criteria in ride comfort curves
derived from the ISO and mo-
tion sickness data. The integra-
tion period can be set to either
10 or 60 seconds.

The Jacobmeter is currently
being used in commissioning
trials on the prototype Ad-
vanced Passenger Train. It may
later be used as a tool for
general use throughout British
Rail. So, fellow commuters, it
looks like chuff-chuff comfort
may be a bit better by the time
we take out a mortgage on our
next season ticket.

The Jacobmeter is made to a
BR design by Kemo Ltd, 9-12
Goodwood Parade, Elmers End,
Beckenham, Kent BR3 3QZ.
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LOW POWER SCHOTTKY TTL
EX STOCK

We are holding substantial stocks of the Devices
listed below. All orders, large and small, will be dealt
with in strict rotation. Please add 15% V.A.T. to all
orders plus 30p for P&P. Export orders no VAT but
postage at cost air/surface. Prompt delivery on all

-orders.

Device  Price 741538  39p 7415132 70p 74LS197 120p
741500  13p 741S40  23p 741S136 45p 7415221 110p
741501 14p 741547  80p 74LS138 75p 741S244 250p
741802 13p 741548 130p 74LS139 80p 7415245 260p
741803 14p 741849 130p 741S151 65p 7415247 150p
741504 15p 74LS73  40p 74LS153 65p 7415248 150p
74LS05  25p 741574  40p 74lS155 96p 74(5249 90p
741508 30p 74LS75  38p 74LS156 96p 74LS251 100p
741509 30p 741576  38p 741S157 65p 7415273 200p
74110 16p 741578  43p 741S158 83p 7415279 B8Sp
741811 23p 741583 120p 74lS160 118p 7415283 92p
741512 25p 741S85 120p 74LS161 100p 7415290 92p
74LS13  36p 74LS86  40p 74LS162 130p 7415293 100p
741814  75p 741590  50p 74LS163 130p 7415298 100p
741516 25p 741S93  90p 74LS164 100p 7415352 170p
74520  17p 741595 110p 741S173 90p 7415363 170p
74LS21  24p 741S107 40p 7415174 90p 7415365 95p
741822 25p 741S109 S0p 74lS175 92p 74(S366 9Sp
741526 35p 741S112 50p 7415190 120p 7415367 95p
741S27  25p 7415113  50p 7415191 120p 74LS368 95p
741828  40p 741S114 50p 74LS192 120p 7415374 160p
741830  19p 7415123 80p 74LS193 110p 7415386 50p
741532 27p 7415125 40p 74LS195 110p 74LS670 200p
741837  32p 741S126 40p 74.S196 100p

LOW PROFILE DIL SOCKETS BY TEXAS

8 Pin 13p 18 Pin 25p 24 Pin 33p
14 Pin 14p 20 Pin 27p 28 Pin 43p
16 Pin 16p 22 Pin 28p 40 Pin 53p

I.C. TEST CLIPS 10% Discount for 25+ clips, 15% Discount for 100 +
8 Pin £450 14 Pin £2.73 16 Pin £2.88 18 Pin £6.06
20 Pin  £7.00 22 Pin £7.43 24 Pin £8.41 28 Pin £9.24
36 Pin £12.09 40 Pin £12.73 -
SUPERSTRIP BREADBOARDS 840 solderless plug-in tie points. Accom-
modates up to nine 14 Pin DIPs. Price £10.07 with 10% Discount for 10+
superstrips and 15% Discount for 25 +
POWERACE PROTOTYPING LABS Two Superstrip Breadboards plus
power supplies
PG%WERACE 101 5-15VDC supply @ 600mA plus 0-15V meter. Price
£68.55
POWERACE 102 +5VDC supply @ 1A plus 3 logic indicators and pulse
detector, 2 logic switches, 4 data switches, clock generator and one-shot.
Price £92.75.
POWERACE 103 +5VDC supply @ 750mA plus + 15VDC @ 250mA
and —15VDC @ 250mA. Also meter (15-0-15V), 2 logic indicators, 2 logic
switches and 2 data switches. Price £99.80.

VERO PRODUCTS VEROBOARD PCBs

Vero Wiring Pen 276p 257x5" . <. 62p
2xSpare Spools 95p 2'5,,"3 75 : 53p
Spot Face Cutters . . 93p g'g’sf‘,g,, - o 122"
Veroblock B I9x o : p

eroblock Bread boards . 325p 37517 . 240p
MEMORIES
2114 500p
TMS 2516 2K EPROM . Single 5V Supply £27.00
76477 Sound generator drip 210p
LIGHT EMITTING DIODES

0.122" Price 0.2" Price

RED TIL209 13p RED TiL220 15p
YELLOW TIL212 22p  YELLOW TIL224-1 20p
GREEN TIL232 20p GREEN TIL243-1 20p

All orders, large and small, will be dealt with IN STRICT ROTATION . Please
add 15% V.A.T. to all orders plus 30p for P&P (£1 P&P for Poweraces). Export
orders no V.A T but postage at cost air / surface. Prompt delivery on all orders

Afull range of Breadboards, |.C. test clips, ribbon cable assembles available
(mostly ex-stock). Please send large S.A E. for catalogue and price lists.

ROMANE ELECTRONICS

64 Newlyn Drive, Sale, Cheshire. M33 3LE
Tel. 061-962 2606

NEWS: Digest

SOS (Save
Our Servos)

Radio-control fans —
remember that sinking feeling
in your stomach as you
watched your R/C model fall
out of the sky, unable to do
anything about it. Bet it was a
shock, especially if your model
was a yacht.

Chromatronics have just an-
nounced the introduction of an
electronic fail-safe for radio
modellers to minimise the
danger of a model going out of
control in the event of inter-
ference or loss of signal. Inter-
ference from what? Who said
Citizen’s Band (or is it Banned)?

The system will cope with
co-channel interference from
another R/C transmitter or CB
(I promise I won’t mention it
again), total or partial trans-
mitter or receiver failure and
the model moving out of range.
If your model tips the scales at
5kg or more, a fail-safe device is
obligatory under CAA regula-
tions.

Unlike earlier simple devices,
the PP1M-4CH works by two
level threshold detection on all
four receiver outputs. So, all
primary control functions can
be protected from severe

glitches from whatever source.
The unit is used to set up to four
control servos in preset safe
positions during a catastrophe.
So, if the world should end,
your Sopwith or Starfighter will
still be zooming around the blue
yonder until it runs out of four
star, thanks to Chromatronics.

The unit works with any
three wire positive pulse servo
and has individual preset con-
trols for each servo and variable
fault detection thresholds. Cut-
in time is only 0.1 seconds. The
PP1M-4CH is connected bet-
ween the receiver and servos
and works with either AM or
FM systems on the 27MHz UHF
band or any other operational
frequencies. It is small
(62x42x23mm) and light-
weight, packed in a robust
plastic capsule. It comes with
four input leads and four output
leads already fitted, but you
have to fit the appropriate plugs
and sockets for your equip-
ment.

For only £14.95 (including
VAT), this electronic fail-safe
device sounds like remarkably
good value, considering the
cost of replacing a crashed
model. The PPIM-4CH is avail-
able from Chromatronics,
Coachworks House, River Way,
Harlow, Essex.

New
Neosid

Neosid, a name well known in
professional and consumer
electronics, has recently esta-
blished a new outlet for the
amateur constructor and small
user.

The new Small Order Catalo-

gue covers a broad cross sec-
tion of the company’s products
— ferrite beads, screw cores,
rods, E, I and U cores and coil
assemblies, plastic formers and
trimming tools.

Send a stamped, addressed
envelope for the Small Orders
Catalogue to Neosid Small
Orders, PO Box 86, Welwyn
Garden City, Herts AL7 1AS.
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74182 200p 7415241 1750 O30 T2R | LM317T 200p  78HOSKC 6250 | 0O £11 | Swos® €12 3579545mHz 200 | WO Boards for
74145 gop 7415242 170p 20, 2500 LM323K §50p 78MGT2C 138 | 2000 £12850 | CarbonFim MMz 3 (No track cutting|
74147 1g0p 7415243 1700 G SR | M723 370 78OS 0o ’ 8867237MHz 4000 *| conNECTOR PLUGS
74148 150p 743244 9% 4553 eop | OPTOELECTRONICS EPROMS I B 3500 | 31 way Piug 110p
74150 1 one value 2 300p
A1oN % Tals247 tadp 4554 0p | 2N5777 asp  ORPGO 90p 17024 500p | 2 SLC M Sp/dpcs | 26.600Me 210 | 31 woy Socker 110p
415248 1 250p OCP71 130p P61 90p 2516 £29 o5 $-100 Busboard £12
74153 70p  TH20M8 ‘:: 40014 90p | oRP12 a0 T8 700 2708 s00p | OUCvale 27.145MHz  210p |
74154 100p
74185 o 74S251 taop G5 TR s T 20p e 29 | Minaturo Presers EDGEBOARD CONNECTORS 0.156 PITCH
7aise wm e taw 1M1 1006 | wcTz 1& 12 90p PPORT oY e ORI 2P 2o Yoz 85p  2x22way 135
74157 70p 2P 14412 11000 | pcs2400 1 e s | oY CommuEzslies 2x15way  100p  2x25way  160p
74159 190p 745258 180p  [90n% LR %0p DEVICES 5K-1M Log or Lin 2x 18 way 120p .
7a160 lo0p 7415259 1e0p 1300 o0 | Leos s 3245 400p | Singee 309
el 1o e 14590 30 | 78p  TI220Red  16p ta20 Tioop | Brglewat Swich 900 | COUNTERS T s ECL
782 AP jais27o sop (D22100 350p | pioggme 3 TIL222 e 18 | 6821 IDER PO Pl 74c025 2150 24 325
T 19 jas208 2dep CD22101 T00p | 150y o ToBRa 2% | 6850 500p | LINEK. T0K SOK To0k . | 13C928 s00m | 0s 3250
748 1> Jasaa €022102 7008 | 1212, o WoealTs  120p | 8205 Fpn || UG i e 1CM72168 £20 B Job
74165 130p 200p © P 20p 60p | Cm7217A 850p 10116 p
74166 120p ;ﬁggg 38".; INTERFACE TIL216 Red 18p Gips 3 gg:g gss: LOG 10k 60p | ;1040 700p 10231 350p
74167 200p iCs DISPLAYS
74190 2405 7415367 100p  pwmg123 178 | 3015F 200p  NSBSSBI 570p 8224 soop —————
74172 450p 745368 100p 1488 100p | DL704 140p T3 600p 8228 525p
74173 120p ;‘;gggg ::gs MC1489 100p | DL707 Red 140p Etg‘?fg :“’F ggg; ‘;009
wd e JUS e 250 e | oo e SR a | e 5500 DATA BOOKS
74176 Sop  14U53% :g 75150  175p 747 Gr 2280 7750760 200p a8 oo TTLs, CMOs, Linears, Memories, etc, by Mfrs stocked.
74177 90p 75154 17 FND357 120p  DRIVERS 400p 4
Jai8 1800 ;:Lézgg :& A ,_,05: ) 1y ge3s O 20010 gx ' Please send S.A E. for details.
74180 9 300p 8370 2
74181 m:: 745869 1005 7532 3750 MANSBA0 :32'.; UDNE118 3‘:’3’.; MC14411 1100p
74182 90p 74LS670 400p 75355 37ep | MANAGAO  200p  UDN6184 320p MC14412 1100p
74184A 150p 4000 SERIES 75361 300p . o e
74185  150p 4000 Y5 75363 400p | BREADBOARDS PROTOBOARD (R) SOLDERLESS BREAD. 16 KEY KEYPAD £4.00 COMPUTER KITS
74186 500p 4001 17p 15365 380p | EXPIS03 6721 E3NSRRBORRDS (Reed Swriches) MEMORY MAPPED VDU INTERFACE KIT
74188 4002 17p 75451 T2p {Upto 3 x 14 pinICs) Socket Strips/ Bus Strips/Binding Posts mounted HF Modulators £3.75 £45.00
74190  90p 4006 9%p 75401/2 O6p | EXPE503.6"x 2.4 £3.60  on sturdy base plate Reed Swiches (12VA)  £0.25  SERIAL 1/P VDU INTERFACE KIT £56.00
74191 90p 4007 185 8126 250p | (Upto} x40 piniC) PB6  6x 14 DIL ICs €9.20  LOGIC PROBE £18.00  ELF i MICROCOMPUTER KIT €79.95
72192 90p 4008 sop 8T28  300p | EXPI00Ex) £5.75 PB100 10x 14 DIL ICs €11.80  MULTIMETERS ELF i WIRED AND TESTED €99.95
74193 90p 4009 a0p 8795  200p | (U0 6x14pniCs) PB102 12x 14 DI ICs £22.95  SUPERTESTER 630R  £33.00 GIANT MONITOR BOARD KIT FOR ELF Il £35.00
74194 90p 4010 s0p 87197  200p | EXPBO0E x24” €6.30 PB103 24 x 14 DIL ICs €34.45  MCROTEST 80R £17.00 4K STATIC RAM BOARD FORELF Il £69.44
74195 95 401 170 811595 140p | (Upto 1 x40 pin DCs) PB104 32 x 14 DIL ICs £45.95  TMKS500 £22/00  ASCI KEYBOARD KIT £50.58
74196 95p 4012 18p 811596 140p {The above boards are suitable for all DIL ICs ) Pocket multimeter £4.75  (Please add 75p p&p to all above items)
74|g7 ‘mp 4013 s0p 81LS97  140p IC TESTCLIPS
74198 150p 4014 811598 1 :
74199  150p 4015 m 9601 112 14 pin £2.60 24 pin £2.90 We carry a large stock of 74 and 74LS TTLs, CMOS, Linears, Memories, etc. and can normatly offer
74200 €10 4016 a5p 9602 16 pin £2.75 40 pin £2.90 ex-stock deliveries. We weicome inquiries for volume quantities both from local and overseas buyers
74221  180p 4017 80p 9603  160p |

VAT RATE: Piease add VAT at Piease add 30p p&p & VAT. TECHN o M A' c LT D E

15% on total order value v N
Government, Colleges, etc. Orders accepted 17 Burnley Road, London NW10 ;
- A . (2 minutes Dollis Hill tube station) (ampie street parking)
Please send SAE for list CALLERS WELCOME Saturday 10.30.4 30 Tal: 01-452 1500 Telax: 922800

Access and Barclaycard accepted
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| | ) I ) | TRANSISTORS
]
‘ AC125 20 BC213L 1 BFR79 28 TIP29C 60 2N1671B 215
AC126 20 BC214 9 BFREO 28 TIP30 a7 2N2160 350
ARD ROAD ATFORD AND AC127 20 BC214L 10 BFRB1 28 1P308 64 2N2217 a3
p ORDER B ER 0 AC128 20" | 8C3078 20 BFROS 106 TIP30C 65 2N2218A 34
3 AC141 38. | scaos 13 BFXB1 45 TP31A 52 2N2219A 22
B atford 40588/9 AC142 24 BC327 15 BFXB4 26 TIP3IC 66 2N§§§°A gg
. FX 28" | Tme3za 58 2N2221A
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS | AJ7¢ 230 igecazs ISR oS 2 2 S MR =
DESPATCHED 8Y RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ ACY18 a0 441 36 BFX87 28 TIP33C 105 2N2303 45
BC:
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL | ACv1g a0 BC461 36 BFX88 28 TIP34 85 2N2368 21
INSTITUTIONS® OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY | ACY20 a0 BC477 25 ggg(') ig }:;g:é 11‘13 ;:gigg‘ ;:
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS | ACY21 S =30 32 B2 & oER 95 || S8R 30
POSTAGE AT COST. AIR/SURFACE. ACY28 s e 2 e = TPsc 220§ 2n2eas s
i | acvae 78 BC549C 13 BFYB4 a0 TIP36A 220 2N2784 55
VAT E:Aparl orders no VAT. Appliceble to U.K. Customers l_"\'v. Uniase stated otherwise, ail Acrad 3 Boess B BFY71 20 TIP36C P IN2904 22
prices are exciusive of VAT. Please add 15 % to all prices. ACY44 39 BCS57 15 BRY29 39 TIP41A 63 2N2905A 22
We stock thousands mors items. it 10 visit us. We are situsted behind Watford Footbell Ground.| AD149 70 BC558 20 B5x20 18 TIP41B 73 2N2906 2
Nearest Underground, BR Staticn: Wettord High Street. Open Monday to Saturday. Ample Free Car. Ag }g; :zz %gg :(77 ggcgg‘\ ;lg mgé g: gzgg% g
i i A
Parking space avaiiabls. AF114 s0 | scvas 20 BUIOS 140 nP147 199 | 2N2026G6 , 10
POLYESTER CAPACITORS: Axial lead type. {Values are in uF) AF115 50 BCYA0 78 BU205 190° TIP2955 65 2N3011 29
400V: 0.001. 0-0015, 0-0022, 0-0033, 0-0047. 0.0068. 0-01. 0-015. 9p;  0-018 10p;  0-022. | ar11e 50 BOYA2 A BU208 228 TIP3055 60 2N3053 20
0033 11p; 0-047 0-068 14p; 0-1. 17p; 0-15.0.32, 24p; 0-33,0-47 42p; 0-68 53p. 1,F 65p. AF117 50 BCY70 Y E5567 o5 Ti5a4 a5 2N3054 55
160V: 0-039.0-15,022 11p;  0-33.0-4719p;  0-68,1-022p;  1-529p; 2-232p.  4-748p.| apq4g 585 BCY71 o MDBOO! 158 11345 a5 IN3055 as
DUBILIER: 1000V: 0-01, 0-016 20p;  0-022 22p; 0047 26p;  0-138p;  0-47 48p. AF139 e 8CY72 2 mJgg;S :gg 1'.2';8 :g ;zg;gg 1:‘2)
- .
POLYESTER RADIAL LEAD (Values in uF). 250V: FEEQ THROUGH ﬁ;:;g ;g gg;ﬁ ,fg MJE340 54 TiS91 2% N3663 26
G.01.0.015 0-022.0-027 5p; 0-033, 0-D47. 0-068. 0-1 7p; 0-15 11p; 0-22, 0-33 | CAPACITORS AF239 a2 80131 a5 MJE370 58 X107 12 2N3702 1
13p; 0-47 17p; 0-68 19p; 14,0 22p; 145 29p; 24 2 34p 1000pF/350v  8p | ,c5ny 60 80132 45 MJE371 60 ZTX108 12 2N3703 1
i - 109 14 2N3704 "
ELECTROLYTIC CAPACITORS: Axial lead type (Values are in u ) §00V: 10 40p; 47 68p; 250V: 100 | BC107 10 BD133 a3 MJES20 65 X
65p; 63V:0.47,1.0,1.5.2.2,3.3.4 7. 6.8, 8. 10. 15,22 8p; 47, 32, 11p; 63, 100, 27p; 50V; 50, 100, | BC1078 10 | 80135 38 MJES21 7 ZTX300 12 gxg;gg i
220, 25p; 470, 32p 1000. 50p; 40V: 22, 33, 8p; 100. 12p; 2200, 3300, 85p; 4700, 98p; 35V: 10, 33, | BC108 10 BD136 a0 MJIE2955 99 ngg‘z x N0 i
7p: 330. 470. 32p; 1000, 50p; 25V: 10. 22, 47, 6p; 80, 100, 160, 8p; 220. 250, 13p; 470, 640, 25p; | BC1088 10 B0137 40 MJE30S5 70 [l ¢ 2 NTI00 R
1000, 27p; 1500, 30p; 2200, 45p; 3300, 62p; 4700 74p; 16V: 10, 47. 68, 7p; 100, 125, 8p; 220, 330.] 8C108C 12 80138 50 MPF102 66 ZTX30 5 N300 B
14p; 470, 16p; 1000, 1500, 20p; 2200, 34p; 10V: 100, 6p; 540, 12p; 1000, 14p. BC109 10 BD139 40 MPF103 36 ZTX304 2 AT e
TAG-END TYPE: 450V: 100, F 180p; 70V: 4700, 16Sp; 64V: 3300 130p; 2500 98p; 50V: 4700 150p; | BC1098 12 BD140 36 MPF104 36 mats 3 N o
3300 105p; 2200 99p; 40V: 15,000 399p; 4700 120p; 4000 92p; 3300 93p; 2500 85p: 30V: 4700] BC109C 12 80144 198 MPF105 36 2TX326 40 2“3771 o
90p; 25V: 6400 105p; 4700 85p; 3300 80p; 2200 60p. i gg”; :g gg;gg lfg '\M";;‘A%g ;? gg&; fg TS
TANTALUM BEAD CAP1 ORS | POTENTIOMETERS: Rotary, Carbon | COMPUTER ICs BC117 20 80378 65 MPSAO6 25 ZTX501 15 2N3773 288
36V: 0 14F, 0-22. 0-33. 0-47. 068, | Track 0 25W Log & O 5W Lin. 4700, | 2102-2 225 BC119 28 BD434 a2 MPSA12 42 ZTX502 19 2N3819 22
1-0,2.2uF, 3-3. 4.7, 6-8.25V: 1.5, 10. | 6800, 1K} & 2KQ (Linear only} Single | 2111 195 BC140 35 BD517 65 MPSAG5 25 ZTX503 15 2N3820 45
20V: 15 16V: 10,F 13p each. Gang 27p | 21122 250 | gliaz 30 BOBISA 65 MPSAS56 25 ZTX504 2 2N3823 95
16V: 15,22 25p. 47, 100, 220 40p. SK()-2M(} Single Gang Log & Lin.  27p | 2114 550 BC143 30 BD6I6A 65 MPSUO2 58 ZTX531 25 2N3866 90
10V: 15, 22, 33, 20p; 100 35p. 5K(1-2MQ Single Gang D/ P Swiich 65p | 2708 775 BC147 8 BF115 34 MPSUQS 50 ZTX550 25 2N3903 20
8V: 47 68. 100 30p; 3V: 100 20p. §K(}-2MQ Double Gang 78p g;wse 23: gg::gg |g BF154 25 m:‘gugg gg %g}; 122 ;:gggg ::
: - BF158 29 U
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 411616 1025 | BC1488 10 BF167 30 MPSUS5 55 40315 55 2N3806 7
100v: 0001. 0-002. 0005 0-01.F 6p | p2o5W log and linear values 60mm 4047 750 BC148C 10 8F173 25 MPSUS56 60 40316 85 2N4037 52
0015,002.0-04. 0.05. 0.056uF  7p | 6K0-500K0 single gang 70p | 811595 125 | gli4g 8 BF177 24 026 170 40326 52 2N4D58 17
0.1, 9p. 0-211p. 50V: 0.474F 12p | 10KQ_500KQ dual gang 80p 31L§9§ '§§ 8C149C 10 BF178 25 0c28 150 4032; 62 2":32; 1;
t Stick Graduated Bezel 25 159 1 8C1563 27 BF179 30 0C35 130 4034 80 2N 1
FERAN icatnan- S SeiStic O aduateglBezele P{Av3io1s  ss0 | gciss 27| erieo 3s 0C36 130 40348 105 | aN5172 25
KBl P 14 AY-5-1013 399 a. 2N517 60
G0V5uF. 0.022,F. 0-033,F 5o f{ERESETROTENTIOMETERS Avs.2376  s20 | BCieh LI 2= 2 ey daaqy 40880 pE [t
0047,F5p: O 14F6p.024F 7p | § 1w 500—-5MO Miniature Vertical o | CP1610 920 | Bc1s9 1} eros 12 0ca3 55 40362 a8 | nNs305 40
. MC 1488 85 | pcigo az BF197 14 0C44 31 40408 70 2N5457 32
SILVER MICA (Values in pF) 3-3. 4.7 | 0-25W 1000—3-3MQ) horiz. larger 10p
6-8,10. 12, 18, 22, 33. 47, 50, 68, 75. | 0-25W 2000 —4-7MQ Vent 10p | MC1489 90 | BCi167A 1 BF198 18 0cas 28 40594 %0 2N5458 32
14471 958 | pCi68C 12 8F199 18 0c70 28 40595 98 2N5459 32
A2 S SN Q0N 20N S01220MMSvLcach - - MC14412 1080 ocn 23 | 0603 65 | 28485 35
250, 270. 300, 330, 360. 390. RESISTORS — Erie make 6% Carbon | MC1230% a70 gg;?gc :: ggggA 3]‘: = s 20673 = iz a5
470. 600, 800, 820 16p each { Miniature High Stability. Low noise MK4027-4 350 56172 " o 5o oc7a 55 INB9T 25 2N6027 40
1000. 1200, 1800, 2000  20p each RANGE VAL 100 100s | MK41164 1008 | BS172 u ok 2e 3 o e ey = T o
POLYSTYRENE CAPACITORS: WW 22047M E24 2p  1p MK41184 2099 BC178 17| BF256A 50 oc76 36 2NB99 54 250234 50
10pFro1nF8p; 16nF10d7nF10p | iy 2204 7M £12  2p 9 AO.32513 650 | pc179 18 | Br2ses 50 oc77 76 2N7064 19 3N128 12
W 2.20.10M  E1 & @ SFF96364E 1050 BC182 9 BF257 30 ocsto 50 2N708 19 3N140 12
MINIATURE TYPE TRIMMERS -20- 2 50 8p 4 SEeia00 820 | ncias 5 Boed 30 0C820 = IN918 20
2.5.6pF: 3-10pF: 10-40pF 229 | 2%Metal Fim 100-1M0  6p  ap | 3CTI30 550 oce? ps gy 19 | matches
+5-25pF . 5-45pF; 60pF: 88pF 30p!| 1%06WEI0-1M €24 10 8p | 1Asioao 250 | BCIS) olf or2oe & ocsa a 281131 2 | far
; . 100+ price applies to Resistors of each [ TH2254) jos3 | K82 10 BF451 20 SOCTA0 e N2 2 25p extra
NTRIMMERS type not mixed values 8C183L 10 BF3361 35 oc
il BShew | G | wme % o Cw | A
. ) 7 NI
000t 350 { THERMISTORS:  VA1034. 1039, | zs0CPUam 1098 | ES1S) BN &l e R o a0
GAS & SMOKE DETECTORS 1040. 1055. 1056. 1058, 1066. 1067, | z80 P10 660 BC212L 10 BFRA0 25 P29 43 2N1613
TGS 812 & 813415p; Socket 25p | 1098. 1100 24p each. |°780CTC 595 | 5213 9 BFRA41 28 TIP298 56 2N1670
L. P
JACKSONS VARIABLE CAPACITORS | DIODES |BRIDGE LINEAR ICs Iom7sss 89 | nesesa 120 [TTL 74 UB B[R ped
' 0 2 3650F with siow 702 75 NES66 160 XAS|
140p 325 1an1i9 18 [RECTIFIERS 705 14, 3 | 1r3ss 98 | NEs6rv 170 (;:00 V., frass 2 74180 45
165p 285p | anz15 15 (r:/?g\!;ase) 28 709C 8 pin 35 | LM10 450 | NEs70 37517490 1 7494 a8 7:19; 45
) ! winsow 18vio0  2a |1 oY, 22 |70 67 | LM301AP 30 | NESTY a20 | 7900 17 Jl49s 48 192 45
511 DA NSp . motondive  325p fpy1g 12 1a/200v 25 |723140n 38 | LM308T 110 | RC4136D 120 o X 7496 45 7:193 as
€804-5pF 10 1 Bviz7 12 |V EeY 2 733 99 | LM311 98 | 5AD1024A 1350 7403 SRR aoZAgs SR} U1 94RO
36 650p 25 50pf 175 | cRO33 157 AR 3: 7418pin 18 | LM318H 205 | sG3402 295 e B 74100 85 4132 40
30p 00 150pF 235p § oag 75 24750V & 741 105 35 {Lm318S 195 | SN76003N 170 7402 3 74104 62 7:1 45
i 245p | 3x310pF  495p §oaa7 12 [507208, ‘i 747C14pn 70 | M324A 68 | 5N76013 140 | 749 74105 62 | 74197 as
) 275p 00 3x 430p §0a70 12 4 748C 8 pin 36 | Lm339 70 | sn76013ND 130 730 §74107 20 |74198 80
079 15 [287200v a5 [ 715 150 | m3s8 90 | Sn76018 128 | 7408 13 {74100 30 |74199 oo0
RF CHOKES 247400V 53 pin M349 125 7409 14 §74110 s4.]74220 120
0A81 15 810 159 | U SN76023 140
1pH.4.7.10. 22.33.47.100. 200. 470 2A/600V 65 o |LM379 375 | sN76023ND 130 | 7410 14 14111 60 | 74227 132
M LTy Jpesch R '3lmioov 72 AT315a een | (M3m0 80. | 5N76033N 175 | 2211 14 174116 150 {74246 204
43mH. 100 60p each 4A/200V 75 L LM381N 145 7412 17 |741t8 70 {74247 204
OA9} 7 lansaoov  7e |AY11320 315 sN7611SN 215 | 7912 27 oo
VEROBOARD 0.1 015 015 ]oags 8 |3~/ 7 AY.1.5050 190 |Lm382 125 | 5N76131 110 74119 10 240
copper clad) (plain) {04200 o [2A/800V 108 4y g0y qag | LM3B9 93 | sn76227n 115 | 7414 30 174120 79 | 74249 204
2% x 3% 46p 39 2dp foa202 g |PA/BOOV 120 |01 T5500 6 198 | M1a58 50 | sn76477 2285 74121 25 | 74261 125
2%ix 6" 55p S0p  31p |iNg1a 4 8A/100V 73 100000 sap |LM3s00 60 | SN7e660 90 | 7417 26 |74122 31 [74265 63
3% x 3%" 55p 50p  — IN916 5 [BA/200V 78 |y Tac00 390 | LM3909N 70 | TAas50 50 | 7420 14 134923 35 |74273 320
3%x5" 62p &7p  43p |Nao01/2 5 [8A/200V 85 o 5o4a 260 |LM3QTT 125 | TaA960 320 | 7421 29 |74125 33 | 74278 220
2% x17" 169p 135  92p |iNago3 e {BY164 56 1.v51230 450 |iM3914 220 | tan621AX1 228 74§§ 1‘3 74126 31 174279 119
FIp i 218p 180p  120p |inacoass 6 [YM18 DIL 40 [L02375  sep |iM13600 125 | TaAsB1A 185 1338 11dr4128 074283 173
A%x17" 280p — 183p [ IN40OB/7 7 3 AY-5.1317A 630 | M252AA 750 | TAA700 3s3 | 7925 18 74132 42 ;4%84 385
Pia of 36 pins 20p | IN4148 4| ————————]AY.52376 980 |M253AA 795 | TADI00 159 1459 18 [11136 6o 44285 395
ot face cutter 9% | insa0s 17 |ZENERS AY53500 510 |MC663 275 | T8A120S 10 17438 35 [74147 69 | 14203 1o
Pin insertion tool 120p 1544 20 | Range 2V710 AY-5-3507 415 | MC1204 000 | TBA540Q 220 7230 13 74142 9 93 150
DIP Board 268p 34/100v 15 | 39v 400mw AY-5.3600 1090 | MC1301 79 | 18A550Q 330 |23 = 74143 250 ;:298 185
VQ Boarg 90p | 3a7200v 20 8peach | AY.540070 650 | MC1303 88 | TBAG41.A12 Ueh 74144 250 365 128
Group Board 60p 3A/600v 27 | Range 3v3 w AY-5.8100 735 | MC1304P 260 | BX or BX!) 250 40 74145 52 74366 118
S Board 1285p ¢ f'3A/1000v | 33v 1 3w 3011 100 [MC1310P 175 | TBAGSY 180 7437 17 74147 110 {74367 115
30 15p each A3012 150 [MC1312PQ 195 | TBABOO 90 ;ﬁg l; 74148 80 |74368 124
VERO WIRING PEN : CA3014 137 | MC14s8 85 | TBABIO 95 13 174150 50 | 74390 184
2P, 1 NOISE | CA3018 68 | MC1489 90 [ TBAB20 70 |7441 65 174151 39 {74303 184
pox ) 80p Combs 7p cach 75 180 |SCRs CA3020 170 | MC14433L 1250 | 18A9200 260 | 7442 Fot ;2}23‘ :g 32128 :.gg
LSRR APS| ThVristors | 00 'e0 |Mclaost o2 | 1Cai00 39 | 7448 50 |7aise as | 78450 e
11b bag Anhydrous 95p + 35p P&P VARICAPS| = oov 20 S 240 | MC1596 000 | Tcases 120 | 7445 80 [7a156 as | 75451 70
DALO ETCH RESISTPEN - 1175 MvaM11S  logatoov 30 | cazo3s 10 xcgg%P 000, ToAT004 290 Jaa6 25 741578 138 e 200
COPPER CLAD BOARDS Batoz 25 | OSA200V * o 3 wr o8 0 {7208 a5 | 74160 58 |75491 “se
Fibre Single- Double-  SRBP «BB104 40 [yag00v 70 | ca3046 71 | Mc3401 52 | TDA1024 105 | 7450 16 74161 55 |75492 o4
Glass sided sided 8.5"x8.5" | B81058 40 | s5a100v 42 | cazods 210 } MC3403 135 | TDA2020 320 ;:g& 1: 74162 S5 74L
6" x6 75p 90p 80p BB106 40 -} 5a400v 39 | cA3075 175 | MEM780 205 | TLo61CP 76 | 1453 16 174163 55
6x 12  130p 176p ~——em—d gazo0v a8 | Ca3080E 70 mcsgogg 69; TL062CP 125 ;420 :g ;::gg gg 74L00 9,3
SOLDERCON PINS HEADER PLUGS TRIACS [%%00v 58 Al o Mm;’,sz &2 Hooser  1oo | 7470 23 |ares 78 [0 see
50p; 500 200p 14pin 35p..16pin 39p, 00w &9 |1zas00v 58 | Ca3089E 210 | MKS0338 675 |.mozacn  1as [ 7472 23 |74167 150 fi75 268
DIL SOCKETS EDGE ooy 59 |12as00v 82| Cazosoaa 398, |MMS303 635 | Tiosice sz (7473 19 (74170 95 15 525
(TEXAS) Low Wire | CONNECTORS: 8A400v 64 | 124800V 120 | CA3123E 200 [MM5307 1275 | ti082cP 96 | 7275 28 74172 350 1121 150
prof. Wrap | (Double type 87106 150 { CA3130 90 |MM57160 620 | TL083CP 105 74173 65 [1123 495
8pn  10p  26p 1 156 ‘gﬁgg‘\; o8 |eriie 180 caziao 70 | NESIS 80 | riogacn 130 ;3;8 273172 =0
T4pn  12p  35p | 2410 way 85p | 12aa00v 70 {C1060 38 | F9ad0C 60 | NESIS 30 fusao ase § IR0 20 (74178 % |74S
T6pin  13p 46p | 2415 way 99 | 124800V 115 | JIC44 22| 1CL7106 795 | NES43K 210 [ UAA1BO 198 |o08e  ae | 20178 Ag 74500 60
18on  18p  52p | 218 way 115p 120p TIC45 25| icL7107 976 | NES44 185 | Zna14 90 74177
2 Z 16A100V 240 NE55S 22 424E 130 {7483 49 | 74178 60 | S04 73
Opin  22p  65p | 7x22 way 130p 135p 2N4444 140 | 1CLBO3BCC 335 N
16A400V 105 NEBEEO0 50 425 a1s |7484 80174173 000 |S132 350
22 2% 70 | 2625 way 149p 160p | 16a500v 120 | 2N064 38 1om720 1150 Ineseo azs | MNioaie  aon |7485 70| 74130 so |s138 2s0
pin P 78p | 2x30 way 170p 25A500V 235 M2 1610 7486 16 | 7213y 118 | S158 524
28pn 399 8S5p | 2,36 way 194p ICM72168 1950 | NES6) 395 | ZN1040E 685 18
36pin 105p 1 240 way 210 | 2oacoav 2% DIAc (CM7216C 1950 | NESE28 410 ' 2 A B
40pn  50p 109p | 2,43 way 232p ST2 20] ICM7217A 790 | NE564 425 84
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WATFORD ELECTRONICS
ILP MODULES 15-240 WATTS

We are now stockists for these world famous fully guaranteed (2 years guarantee on all
modules) Pre amps, Amplifiers & Power Supphes.

HY120 Power Amp. 60W RMS/80 £15.40;
HY200 Power Amp. 120W RMS/80 £18.50;
HY400 Power Amp. 240W RMS/4Q £27.50.

HYS5 Preamp. 500mV RMS £4.75;

HY30 Amplifier. 15W RMS/8( £4.95;

HY50 Amplifier. 26W RMS/ 80 £7.25;
3

POWER SUPPLIES

PSU36 — Drives 2 x HY30s
PSUS0 — Drives 2 x HY50s
PSU70 — Drives 2xH120s
PSUS0 one HY200

PSU 180 2 x HY200 or one HY400

£6.38
£8.18
£13.70
£13.70

NEWS:Digest

SWITCHES SLIDE 250V:

OHIO SUPERBOARD II TOGGLE: 2A, 250V. 1A DPOT 14p
SPST 28p 1A'DPDT c/aver 18p
Only £188.00 | pesr 34g-{ %ADPDT

Yes. we are now selling this popular single board DPOT 38p | 4poe2way
microcomputer at the giveaway price of £188.00. Due 4poleon/off  64p PUSH BUTTON
to the recent devaluation of US Doltar against £ Sterling Spring
we have been able 10 purchase Superboards at iower SUB-MIN TOGGLE SpST onb./oﬁ*d

price. Naturally, we wish to pass this price advantage on
to our customers, Buy now to avoid disappointment
should Mrs. Thatcher & Co. decide to devalue the
Pound. Superboard 1l is supplied fully assembled and
tested to British TV specification. Also included at no
extra cost 4 manuals and a Casselte with programmes
Requires + 5V at 3A and a Video Monitor or TV with RF
Convertor 1o be up and running. {Data sheet supplied
We can atso supply the RF Convertor and Power Supply
m Kit form or ready-built)

8K Microsoft BASIC in ROM. 4K Static RAM — on
BOARD expandable to 8K. Full 53 Key Keyboard with
Upper /Lower Case & User programmability and a ot
more. See it for yourself. Conunuous demonstration on
at our retail shop.

Specially designed attractive fibreglass case (VDU Unit

SPDT c/over
DPDT 6 Tag

MINIATURE
Non Locking
Push 1o Make
Push Break

ROTARY: Make your own multiway Switch
Adjustable Stop Shafting Assembly. Accom-
modate up 1 6§ Waters 75p
Mains Switch DPST to fit 34p
Break Befors Make Waters. 1 pole/ 12 way
2p/6 way. 3p/4 way. 4p/3way. 6p/2 way

47p
Spacer and Screen Sp

SP changeover 58p
SPST on/off 54p
SPST biased 85p
DPDT 6tags  70p
DPDT centre off 79p
DPDY Biased 118p

can be mounted on i1) £26.00 ROTARY: (Adjustable Stop)
ith RE Modul £21.75 1 pole/2 o 12 way, 2p/2 to 6 way, 3
:f::ﬁ"&p&'/‘ﬂ' e pdutstor £38.50 pole/2to 4way, 4 pole/2103way  41p

ROTARY: Mains 250V AC. 4 Amp

CRYSTALS TRANSFORMERS (Mains Prim_220-240V)

TOKH: 385 | B0-6V: 9.09v. 120.12% 100ma 9sp | ALUM. PANEL
455KHz 383 | 8VA: 6V.5A 6V-5A. 9V-4A 9V-4A. 12V-3A

TMHz 323 | 12v-3a 15v.25A 15v.254 yosp | BOXES* | METERS*
1.008M 395 | 12V: 4.5V.1.3A 4 5V-1.3A; 6V-1.2A 6V-1.2A. | WITHLID =5
128MHz 392 | 12V 5A 12v-5A 15v-4A 15V.-4A; 20v-3A . Ll 370

1 6MHz 323} 20v-3a 220p (20p php) | 32! 5 | coxex
1.8MHz 323 | 24VA: 6V-1.5A 6V-1.6A; 9V-1.3A 9V-13A, | 2%xS%x1% o
18432MHz 362 | 12V-1A 12V-1A; 15V.8A 15V-BA 20V-6A 72 5

axdxiyy 72 | 0-100pA
2% 1% 70
4x5x1%” 88
422" 72

350p (50p p&p). | P42 98
100VA: 28v-0-28V-2A 850p (60p oeny Cyrbl S
100VA: 12V.4A 12V.4A; 15V-3A 16V 3A | 7xBx2¥" 145
20V-2.5A 20V-2.5A. 30V-1.5A 30v-1.5a, | 8:6:3" = 185
40V-1.25A 40V-1.25A; 50V-1A S0V-1A 650p | 10:7x3" 210
(60p p&p). (N.B. p&p charge to be added above | |Ox474x3" 175
our normai postal charge.) 125523y 215

183" 265
107miz 323 IVOLTAGE REGULATORS
1A 103 ve

12MHz 392 =0 .
14.3181MHz 300 | 5y 7805 145p 7905 2200 JOPTO

18MHz 323 L2y 7812 14 791 g
18.432M 323 bidy Ja1e raen 912 2200 I[ELECTRONICS

20 OMHz 323 | 1gv 7818 14sp

2.4576MHz 362
3.2768M 323
3.67954M 195
4.032Mbz 323
4.433619M 135
5.0MHz 355
5.185M 323

“0OV-.6A 290p (45p p&p)
50VA: 6V-4A 6V-4A, 9V-2.5A 9V.2.5A, 12V-2A
12V-2A; 15V-1 5A 16V-1.5A; 20V.1.2A 20V-
1.2A; 25V-1A 25V-1A; 30V-.8A 30V-8A

LEDs with Chips 4%x3%x1 %"

1A T0220 Piastic Casing TIL209 Red - 0-5004
btk 323 |5y 7805 sse 7905 750 | 110211 G 17 0-1004A
——e——— | 2V 7812 65p 7912 7Sp | 11212 el 18 0-500,A
18V 7815  6Sp 7915 759 | 111320 2 Red 14 595p each

ETi Projects: {18v 7818  65p 7918 785p

2" Green, Yellow
Parts available {24V 7824  65p

or Amber 18 7 Segment Displays

for: Click 100mA 1092 Plastic Casing Squsre LEDs. Red. TIL307 675
Eliminator 5V 78L05 30p 79105 65p | Gm. v 48 TIL312 3°CA
o 6V 78L62 30p ~— | TiL32infraRed 58 TIL313 3" CC
Ambush; Gui- gy 78(82 30p — | isa 255 TiL321 5% CA
tar Effect Unit | 12y 78L12 30p 79112 85p | ocp71 120 TIL322 5" CC
Audio Display; | 15v 78115 30p  79L15 65p"{oRpi2 63 DL704 3" CC
DMO00, Audio-{ LM300H 170p  LM327 270p | ORP6! 85 DL707 3''CA
phile Amp, LM305H 140p  LM723 38p | 2N5777 45 DL747 6" CA
60W Amplifier LM309K 135p TAAS50 50p FND357 Red
System. Trai LM317K  350p  TBAG25B 95p ISOLATORS 3 Green CA
ystom. Train | ‘5 0 gs0p  TDAIA12 150p {1174 48 6" GreenCA
Controller. LM325N  240p  78HDS +5/5A 595p- JTIL111/2 85
Send SAE plus |/(M326N 240p  78HG +510 +24 TiLt14 95 LCD 3% Digit
5p for list. 650p JTIL117 110 LCD 4 Dign
293 128 | 1006 68 | 4045 145 | 1097 372 4515 289 | 4549 375
295 185 | 4007 14§ 4046 66 | 4098 99 | 4516 52 | 4553
298 168 | 4008 55 | 4047 87 | 4099 145 |4517 382 | 4554
324 240 | 2009 30 | 4048 58 | 4160 78 | 2518 58 | 4555
325 290 | 4010 27 | 4049 25 | 4161 78 | 4519 s5 | 4556
326 204 | 4011 18 | 4050 334162 78 | 4520 55 | 45657
327 286 | 4012 14 | 4051 a5 | 4163 78 | 4521 228 | 4
347 148 | 1013 35 | 4052 a5 | 4174 82 4522 149 | ass9
348 186 | 4014 55 | 4053 asfaris 78 | 4526 65 | 4560
362 228 | 4015 63| 4054 110§ 4194 90 | 4527 152 | 4563
353 228 | 4016 25 | 4055 99 | 4408 670 | 4528 55 | 4
365 651 4017 60 | 2056 110 | 4409 670 | 4529 145 4566
366 651 4018 60 | 4057 1650 | 4410 670 | 4530 85| 4569
367 65} 3019 32 ) 4059  4BO | 441! 795 | 4531 136 | 4672
368 66 | 4020 70 | 4060 90 | 4412F 1250 | 4532 67| 4ss0
373 180 | 4021 52 2061 1200 ] 4412v 1080 | 4534 575 | 1581
374 180 | 4022 50} ang2 995 | 4415F 520 | 4536  365| 458
375 160 | 4023 14| 4063 110 4415V 390} 4538 142 | 4583
377 212| 4024 40| 4066 30| 4419 280 4539 105 | 4584
378 184 4025 14| 4067 280 | 4422 4261 4541 135.| as8s
379 215| 4026 100 | 1068 18] 4433 780 | 454 155
ggé zgs 40 35| 4069 14 2435 s40
0| 4028 50| 4070 14 | 4a40 1275
393 230] 4029 54| 4071 1| das0 200 | WHF Modulator
4030 501 4072 14 ] 4451 220
ggg ;;: 1031 150 | 4073 14 | 4452 £250
4032 80| 4075 14 ] 4490F 310 H A
399 230} 4033 a5 | 4076 laae. 2a0| Wide Bandwidth
1032 1.99] 4077 14| 4501 16
:;é :g: 3035 8ol 1078 14 ] 4502 57 MOdulalOI’ fOI’ com'
2036 £3.25| 408! 14| 4503 a2
s 1s2] 1035 ool iosz  1a|as0s  es) puters £4.70
g?g ;ﬁ 4038 108 4085 52 | 4607 35
4039 320 | 4086 5§21 4508  1.95
ARG 4] 4040 s1} 4089  110| 4510 55 SPECIAL OFFER
CMOS*| o 60 4511 80|, 2114 439
1000  12) 4042 S0 421270 1 17p p
00 12 46 4517
0. a2 555 20p 2708 675p
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Core
Blimey

Walmore Electronics have in-
troduced a new range of trans-
former cores for switched mode
power supplies. The range in-
cludes toroidal cores and three
sizes of E core.

The cores are made from iron
powder, the advantage over
ferrite being that high satura-
tion flux density is maintained
to unit operating temperatures.
Because of this, inductors can
also often be reduced in size.
The use of a distributed gap
enables a reduction to be made
in the external flux leakage.
Other core materials need large
lumped air gaps to maintain
incremental inductance at high
DC bias levels.

Also from Walmore are three
new ranges of power Darling-
ton transistors in TO-92 minia-
ture plastic packages. The de-
vices are Unitrode types
U2TA506/508/510 and feature a
current gain of 500 at a collec-
tor current of 3A and a satura-
tion voltage of only 1V5 at 3V.
They are planar NPN devices,
each consisting of a two tran-
sistor circuit on a single
monolithic clip which also in-
cludes an integral bias resistor
and protective diode. Each type
is specified according to its
maximum collector-emitter
voltage — 60V for the 506, 80V
for the 508 and 120V for the 510.
These new Darlingtons are
ideally suited to pulse power
applications in power supplies,
printers, solid state relays, etc.

The new ranges of cores and
power Darlingtons are avail-
able from Walmore Electronics,
11-15 Betterton Street, Drury
Lane, London WC2H 9BS.

Oops OOPS

Microwave
Oven'leakage
Detector

This has proved to be a very
popular project. We've had alot
of inquiries about the diode
used. If you're having trouble
finding one, you can get it from
Brian J. Reed, 161 St. John's
Hill, Battersea, London SW11
1TQ. Mr Reed’s catalogue is 75p
+ a large stamped (27p) ad-
dressed envelope. If you just
want one diode, send 30p + a
10p s.a.e.

Motor Speed
Controller

Let’s see if we can get it right
this time. The unmarked resis-
tor above Q2 on the overlay on
page 49 should be marked R11.
Now, if we take the overlay
labelling on page 49 as correct,
let’s alter the circuit diagram to
agree with it. The first column
shows the published resistor
labelling and the second col-
umn shows the corrected ver-
sion.

R1&@ RI11

R11 RI13

R13 R14

R14 R15
Also, a resistor has been omit-
ted from the circuit diagram.
R10, a 2M2 resistor, should be
shown between pin 2 of IC4 and
the OV line ie in parallel with
C5. These changes in resistor
labelling also apply to the parts
list.

ey

o

Typical Reader
Competition

We're interested to know what
our readers think of us. We
don’t usually hear what readers
think of themselves, though.
This is what Mr. O'Donohoe
figures a typical ETI reader
looks like. Wot — no sus-
penders and stockings? You've
shattered my illusions, Mr.
O’Donohoe. But you've started
something. Let's see what the
rest of you think (or hope) the
typical ETI reader looks like. If
we get any photos that are
printable, there could be a few
free T shirts in the post.

13



The Mark Il FM Tuner g

*

Precision construction &
design of all parts
Time/frequency display
State of the art performance
with tacilities for updates.
using modular plug in
systems.

Deviation level calibrator
tor recording

All usual tuner features

Tecknowledgey for _sule.

D1Y Hi-Fi will never seem the
same again. Ambit’s Mark ||
tuner system is electrically and
visually superior to all others.
Some options available, ‘but the
illustrated version with
reference series modules:
£149.00+ £22.35 VAT

With Hyperfi Series modules
£185.00 + £27 75 VAT

* *®

*

Digital Dorchester All Band Broadcast Tuner: LW/MW/SW/SW/SW/FM stereo
A multiband superhet tuner, constructed using a single IC for RF/IF processing - but with Update your old radio, or build this into a new design,
all features you would expect of designs of far greater complexity. The FM section uses a Or use it as a servicing aid - this low power unit with
three section (air gang) tuned FET tunerhead, with ceramic IF filters and interstation mute; LCD display reads direct frequency in kM2/MHz, or
AM employs a double balanced mixer input stage, with mechanical |F filters - plus a BFO with usual AM/FM |F offsets for received frequency.
and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the Low power LCD means no RFI - 15-20mA at v even
Mark 111 FM only tuner, employing the same degree of care in mechanical design to enable with the divide by 100 prescalar. FM resolution is
easy constructien. MW/LW reception via a ferrite rod antenna. 100kHz, AM 1kHz. Sensitivities better than 10mV
Electronics only (PCB and all components thereon) £33.00 + £4.95 VAT Complete kit £19.50 + £2.93 VAT, built and tested module £27.00 + £4.05VAT
Complete with digital frequency readout/clock-timer hardware £99.00 + £14.85 VAT Ambit stocks and distributes a wide range of frequency counter LS/ for all types of DFM-
Complete with MA1023 clock/timer module with dial scale £66.00 + £9.90 VAT part two of the catalogue contains details of the MSM5523/4/5/6 range, and the versatile
Hardware packages are available separately if you wish to house your own designs in a MSL2318 divide by ten or hundred prescalar 1C. The DFM1 combined counter for AM FM
professional case structure. Please deduct the cost of electronics from complete prices. SW and direct/clock /stopwatch/timers - details available, but SAE please !
PW SANDBANKS Pl METAL LOCATOR | RaD0 3nd AUDIO MODULES : Consistently the most advanced COMPONENTS FOR RADIO/COMMUNICATIONS/AUDIO/TV ete.
Maintaining our professional approach to | FOR FM As usual, Ambit brings you the latest and best, a small selection of which is shown
home constructor kits, we offer the pulse EF5801-3-4 series: 6 stage varicap tuning, all with oscillator autput in this advertissment. The Ambit catalogues contain infarmation on most of the
induction ‘Sandbanks’. Now with inject- 5801 Oual gate MOSF_ET RF stages, hn_p‘ular mixer £17.45 + 2.61VAT de_vices mentioned here - and an order far !he fNew part th'_ee wi_ll ensure you stay up
ianloolded casing for greatly improved gggg ‘[’)‘ull gra'!_’e Rf/muxfn stages, ampllha}i LOout £19.75 + 2.96VAT with latest devel . Data ph opying service dufcnhed in pricelist info.
. N ypertfi’ series, with internal PIN diode agc, RADIO ICs for FM vat SL1600 series Audio preamps vat] |
enviromental sealing. £37.00+£5.55vat eFsa0 :nd uttra wide range tuning sysn‘;n £24.95 + 3.74VAT | CA3089E 194 29 | SL1610 1.60 24 | LM38IN 181 271a %
5402 4 stage varicap tuner with TDA1062 and LO sEe
VHF MONITOR RX WITH PLESSEY IC output. Uses FET/IC input. PIN ag- £1075+ 161AT | Al ioow 230 oy o3 8| B iR AR 82
4/9 channel version of the PW design FOR 30-200MH2 HA11225 220 33 | SL1613 189 28 | KB4438 222 33|Wb3 3
but using standard (fundx9) crystals, and The EF series are available on special order to cover bands (usually approx SN76660N 076 11 SL1620 2.17 33 | TDA1028 350 &63|+2od
TOYO 8 pole crystal filter with matching 20% of the centre frequency) in the range described. Details in our price list. RADIO ICs for AM/FM | SL1621 2.17 33 TDA1029 350 53|8% % =
transformers. Coil sets from our standard | FOR FM IFs at 10.7MHz TDAI090 335 50 | SL1623 244 32 ID:_"’“ 375 86| %ES
7030 single 6 pole linear phase fiker IF with HA1137€10.95 + 1.64VAT | TDA1 1.95 29 g udia power “s
g:rg‘epl':t:c:x;Slae"?(sitfrc"a";_gg :_°£ioos'\g':; 7130 wed pole linear phase filter IF with CA3189E £16.25 + 2.44VAT TOAI220 140 51 | SL1625 217 33 | Tansdom . 075 11 @ S.gé
. 7230 Hyperfi IF, switched bandwidth, AGC IF preamp, linear phase IF AMPLIFIERS SL1626 244 37 | 1BA810AS 1.09 16|2£ %2
MICROMARKET  OSTS overfiow: I 'c(:a::nrr:;:(hlst;rEsRvgg\)d’lode switched narrow filter £24.95 +3.74VAT :4?;4132% ?.gg ?g gt:ggg ::gg gg bhc’iggga ::gg :g S‘Léi
6800P  650p 230012102 1700 ~Various types, guarantead the world's biggest and best ranges ED (s e e SLieal 189 28 | TDA2002 195 29(c3gg
6820P  600p 340p| | ARSHOLT FM TUNERSETS communicaTions | S18880 275 41 | HA1370 - 299 a5/d% 5%
6850P  275p 1560|7252 MOSFET front end combined with CA3089 IF £26.50 +3.97VAT | kpasig  — 9on 3g | SLE690 320 48 | TDAZ020 299 45(% *
og10 ggg" g;gp 3027 578 7252 UFET front end, combined with IF and decoder £26.50 43,97 VAT KBA&13 275 41 | MS3387 312 47 | FETs MOSFETs, bipolars.
P p 211 0000 EM/AM tuning synthesiser, see details elsawhers in th is adverti SDB000 375 56 | Neasa® 125 521 andvarious others: see PL

8080 630p 540p| +15% VAT

OSTS: Remember all OSTS stocks are obtained from BS9000 approved sources - your . wl .
) q 4 < i 0 MORE FROM THE GENERAL AMBIT CATALOGUE RANGES:
assurance that all‘dewces are very best first quality commercial types. Sqme LPSN 23 Varicap tuning diodes for AM/FM/TV e Mg
TTL is presently in great demand, so please check by phone before ardering <= 17" 14522 149 |1.9v AM tuning (Cr 15:1) _ | ogoontrorane digital Treq.
el 2001 17 9 {Cr 15:1) from TOKO— | Syrihesiser PCB. Preliminary:
WSl a002 1y |2528 102 IKV1I211 double matched 1750 26p vat Seqial data controlled, with the
TiL:Standard AND At prices e o |2 B 4902 17, 14529 181 |KVI210 triple matched  245p 37pust| s s i e
pence @l 4007 18 KV1215 triple snap-apart 245p 37p vat{ fo; maximum speed of cperation
. |. 3 ., [ VOLTAGE REGS: E> 4008 so [2538 150 IMVAM115 single 15v  105p 16p vat| Multiple time comstant filters,
2|8 al= 2! Z & | 7800 series 1Amp pos 95p |2 & s o EEE ”2 MVAM125 single 25v  105p 16p vat| suitable for AM/FM and other
3l v z|% €14 = | 7500 series 1amp neg 1000 |1 &[ 010 58 ::g ;;9 MVAM2 dauble 25v 148p 22pvat]| communications/generator
7400 113]|20| 7472 | 28 74142 P65 74257 108 | 78M series %Amp pos 90p < »| 4011 17 |ass4 153 BBZMHO{ double FM  40p  6p vat | applications. Not for beginners.
7401 | 13{20 | 7473 | 32|38 74143 [B12 74260 153 | 78LCP 100mA 35p o | 4012 17 4558 117 BA102 single AFCetc 30p 4pvat Full preiiminary data package
7402 [14{20 ]| 7474 | 27/38 | [7a142 P12 74273 124 | 78MGT2C variable  175p [ 21 4013 55 |asgp 218 |SAI21/ITT210singis afc 300 dpvat | £1+ SAE. No phone enquities
7403 (14|20 | 7475 38[40 | {74145 [65p7 | 74283 120 | 79MGT2C varisble  175p |3 &l 4014 95 |acgy s30 |PB10SB singie UHF  40p 6puat | answared on this system for the
7404 |14(24| 7476 [ 37|38 74147 175 74293 95 | 723CN variable IC 65p b g 4016 52 |as6e 159 |PIN DIODES, BANDSWITCH types time being. Watch this space........
7405 [18(26 | 7478 | |38 74148 109191 | 74365 ag | NES50 730w 5| 4017 80 laseg 281 |BA479  PINattenuator 35p Spvar | Projected cost of the controiler
7406 |38 7480 | 48 74150 | 98 74366 49 | L200variable Vand | 195p | 35| 4018 80 [45g9 303 |TDAN061Piform atten. 95p 14p var | PCB fess than £30 comprises the
7409 17(2a| 7481 86 74151 | 64 EA 74367 43 ["MAINS EMI FILTERS =of 4019 60 las72 25 |[BA182 Bandswitch  21p 3pvar | two modulus counter, prog.div
7410 | 15|24 | 7482 | 69 74153 | 64 b4 | 74368 49 | TBS etc approved types) S| 4020 93 lasga g3 |[AV AF semiconductors stocked in depth. | Phase detector, multipie TC loop
7411 20|24 | 7485 104|929 74154 | 96 74373 B |G et et S w| 4021 82 Yasas 100 )Please ask for quantity pricing decails. filter/integrators.
7412 {17 7486 40 74155 | 54 110 | 74374 77 Do M5 CAE 3| 4022 90
7413 |30 7489 P05 74156 | 80110 | 74377 124 conne.:tor T O| 4023 17 | LINEARS TOP GRADE LEDS by AEG: PRICES ARE EXC. VAT
7414 |51 7490 [ 33{90 74157 | 6765 | 74379 130 | § Ame in (EC g-g; Q| 4024 76 {CA3130E 84 | SIZE Red Groen Yeilo Orang  Ouantity discounts for LEDe:
7415 | 124 | 7491(76110| (74158 BO | 74393 140 | o cores in Cat no. 1 L& 4025 17 [CA3130T 90 | Smm 14p 16p 15 20p 10 per type - less 10%
7416 30 7492 | 38(78 74159 |210 LR =" 3 3! 4026 180 JCA3140E 3mm 13p 15p 18p 19p 100 per type - less 30%
7417 130 " 7493 :7"-; 99 ;4-122 82 _}go MISC. Counter/timer, scalar devices............ \. | 4027 55 CA31:0T 72 | 2%x5 17p  20p 20p 24p 100 mix in 10s - less 25%
7420 [16]24 | 7494 4 NE555 30p NE556 78p NES58 180 < | 4028 72 fLM301AH 67 FUTABA FLUORESCENT VACUUM DISPLAYS for CLOCKs etc
P
7421129124 | 7495a 65/99 74162 130 | 1m3908 72p o > ) 4029 100 |LM3OTAN 30 | i 707 ciock display [static drival with AM/PM flags £9 + 1.35
7328422 Lo S B EAd e 18, | 95H90DC dwide by 10/11 to 320MAz 780p |w 7f 4030 58 JLM339N 66 | 5.T03 DFM display for MSM5525 LSI counter  £9.45 +1.42 vat
BB 2, 7 7::2; ol IaC90DC divide by 10/11 10 650MHz  1400p |G | 4035 120 |LM348N 186 | 51706 5 digit DFM display (GI AY58100) mpxed £9.75 +1.46 vat
Ja27 | 22038 | 781X X series \]74755 105 e e by 100 to 176MHz min 4200 (5] 4000 o2 |5omaON 80 | TOKO COILS, FILTERs, CHOKES, etc_for AM/FM/TV somme—
7428 | 35|32 | 74107 ] 32(387[ 7,320 200 { MSL2318 divide by 10/100 to 175MHz mind20p  [3'S, a2, 56 | TYPE  Size: Smm 7mm 10mm T please add VAT G15%
7430 | 17]2a | 74102 | 63[38 12050 (530 200 | ICM7216BIPI : 8 decade 10MHz DFM counter x5 o 83 710H% se | AMTF 585 33p 30p  various for ICs, transistor etc.
7432 |25/24 74110 | 54(54 784172 1625 and full function timer, with direct drive for an = O| a0as 130 §710PC 59 FM IF 55p 33p 33p Various for ICs, transistor etc.
7437 |a0|24 | 74111 |68 74174 | 87{120 | LED display (mpx). Uses 10MHz xtal 1982p z Z| 4048 60 [7230N 65 SW coils 33p Two impedance series
7438 [33]24 | 74112 38 | 74175 | 87110 | ICM7217AIB1 ; 4 decade programmable 3| a0as 55 l7a1cH 66 | OSC coils §65p 33p 33p For LW/MW/SW
7440 [17]24 | 74113 38 174176 | 75 counter with direct LED drive 9500 |T O 4050 55 f7410N 27 TV vif/sif 35p
7441 |74 74114 38 134177 | 78 1CM7207 clock pulse generator 4950 | Ml 4051 65 |7a706N 70 Various coils in the range 20k Hz to 300MHz - see TOKO catalogus
7442 [70|9g | 74116 198 74181 |165[350 | /CM7208 - 7 decade counter display 14950 & 3| 400, g f7ason 3 | CERAMIC and MECHANICAL FILTERS (inc MURATA TYPES)
7443 15 ;::;g 1‘33 74183 210 | ICM7106CP : LCD DVM (3% digit) 9550 1O Of 4053 65 JNES3IN 105 | CFTa558/ CFT455C 60p; CFX014 -180p; CFU4S5C - 85p
7444 112 74184 [135 ICM7106CPK : evaluation kit for 7106 24.80  tf| 4085 135 f———— | CFT470C- 60p: CFU470C -65p
7448 |93 74121 |25 74185 |133 ICM7107CP : LED DVM (3% digit) 956p (o~ 4059 563 J7 SEG OISPLAYS| MURATA CFU455H and CFU455F cermic black filters 1.95ea
7446 |94 ZI122381196 74188 (275 ICM7107CPK - LED OVM kit for 7107__20.65 | M| 4060 115 [HP5082 series ] MURATA CFMASS series ladder filters, O.E.F G H bandwidtis
7447 | 82189 ;::gg 46 37| 72190 92 | OKI MSM5523/4 - LED/Fluarescent display Zi-{ 4063 102 |Red 7650 233p] available now (20,16,12,8,6 kHz2) £8.35 ea |metal encapsulated|
7448 |56{99 74192 [105(180 | driver IC for time/timer/stopwatch/ AM/FM <l 4066 53 7653 233p| SFD4558, SFD470B, SFD472B 85p ea
7449 | “log | 74125 [ 38144 154193 1105180 | received frequency display and direct counter = | 4068 25 |ven 7660 233p| CFM2 series mechanical elements types A.B8,C.D {4-10kHz bandwidth)
7451 [17]|24 | 74126 |57/|44 | 75194 [105 (use MSL 2318 prescalar) inc Crystal 1400p |z O| 4069 20 7663 233p - 65p va. {As used in RCME feature|
7453 (17 ;::gg ;; 45 | 74196 | 99110 ;wsr;nsszs AM/FM cneq;ancysogny coulne.hoo 2 2| 4070 20 |G 7670 233p| MULTIPLEX/PILOT TONE FILTERS FM IF FILTERS (ee cat and )
7454 |17/24 | 732 1814197 110 H:;N:;gvzgcm&gm;gszg Lvoa! e 1oon o & 4071 20 7673 233p | CFSE10.7/SFE10.7 - stereo FM IF ceramic filters (sim FM4 etc} 50p
7455 | 3524 74198 150 - | ut tor P | 4072 20 [Fairchild FND CFSB10.7/SFE10.7MJ - mono bandwidth ceramic FM IF filters 50p
74138 60 4 digit LCD for ICM7106 or MSMS526  1100p  |©
7460 |17 i 60 1123199 160 igit or or MSh P |2 u| 4073 20 | 500/507 150p| SFE10.7ML - ultea linear phase stereo ceramic IF filters 70p
7463| n2a| 74199 ;:g;; ?85 l?)cL;ED (Lmt(smz b)afxqr‘anh‘:;:" PCBJ'&')D 23 4072 20 COA10.7 - 10.7MHz ceramic discriminator {for CA3089 etc)  70p
7470 128 or specify). Kit ex 4076 90

Current news: A PCB for the Muilard DC tone and volume control system is now available £3 + 0.45 VAT. HMOQOS PA modules for 60-100W - kit £14 +£2.10VAT, heatsink £4.10+0.61.

FM radio control system crystals £3.75 pair inc VAT {Sept. on). MK50366N: static drive clock/timer IC £3.78 + 0.57 VAT, 12%kHz channel spacing B pole 10.7MHz XTAL filter by TOYO
type H4402 £15.50 + £2.32VAT. A further updated pricelist is now available, and we would like to remind you that enquiries can only be answered if accompanied either by an official
business letterhead, or an SAE. STOP PRESS: TOKO's new split-apart triple AM tuning diodes are in stock £2.45 + 37p VAT, (KV1215). $ BL1 diode DBM 1-500MHz - £4.25+0.64p.

Terms: CWO please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please follow instructions on
VAT, which is usually shown as a separate amount. Overseas customers welcome please allow for postage etc according to desired shipping method. Access facilities for credit purchases
Catalodues: Ambit. Part 1 45p. Part 2 50p 90p pair TOKO Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricelist supplements.

Hours/phone: We are open from 9am 7pm for phone calls. Callers from 10am to 7pm. Administrative enquiries 9am to 4.30pm please (not Saturdays). Saturday service 10am to 6pm.

AMBIT catalogues are gua}ﬁteed to contain the most up-(ojdateand best informed comment on

® modern developments and advances in the field of radio and audio. There is no competetive

L
q m bl t pulicatlon that even approaches the broad range of parts/information on modern techniques,
internationul 2 GreshumRood, Brentwood, Essexr. ©7,




CMOS SALE

ompare Gur make, qua ity and prices. A

tems subject to prior sale.
Make

CD4015BE RCA
CD4027BE RCA
CD402BBE RCA
CD4053BE RCA
CD4098BE

DISPLAY LEDs AT
LOWEST PRICGES

DL 704/DL 707
FND 500/FND 510

Due 10 butk purchase, we are able to offer
unbeatable prices on INTERSIL chips
Compare our prices and see how much
You save.

1-24 25+
ICL7106CPL 6.50
ICL7107CPL 6.25
ICLB0O38CCPD

3

100+

.00
ICM7216ALJI
18

ICM7216BIPI
16.7

LM324N Quad OP Amp
NES55N-8 Timer
LM556N-14 Dual Timer
LM723CN Voltage Regulator
LM747CN-14 Dual Op Amp

VOLTAGE REGS

SG780 5CP/SG7812CP 55p
SG7905CP/SG7912CP 70p

POWER CONVERTER FC-
Now you can operate 1 20 Volts. American
equipment from 240 Voltsl
Only £9.95 complete with British type
plug.

LED BAR GRAPH AND
ANALOG METER DRIVER.

New from National LM3914. Drives 10
LED directly for making bar graphs. audio
power meters, analog meters, LED
Oscilloscopes. etc. Units can be-stacked
for more LEDs. A super versatile and truly
remarkable IC. Just out!

Special price: Only £1.99 inc. 12 page
spec. sheet.

THE MOST VERSATILE

LIQUID CRYSTAL DISPLAY
1.24 25+ 100+

LCD106 6.45 550 5.25

.5" Field effect LCD dis-
play featuring 32 digits,
colon, plus/minus sign,
3 decimal points and
""LO BAT'' indicator.
Ideal for DMMs, DPMs,
digital thermometers,
AM/FM radio readouts.
Just look at the features.
Uitra low power con-
sumption, high contrast
ratio-wide viewing
angle-rapid response-
proven sealing
technigues-superior
MTBF-reflective
aluminium foil. Over
300,000 already sold!
Compare our price at be-
low distributors!

MICROPROCESSOR
MADNESS

Compare our prices before you buy

elsewhere.
MEMORIES
2102 1.00
2114 low power
300NS 4.75
5101 4,95

EPROMS UARTS

1702A 4. AY-5-1013A
2708 7. 3.50
2516 24, AY-3-1015 4.00

CHARACTER GENERATDRO

RO-3-2513 5.5

NEWS:Diges*

FAIRCHILD RED LED
LAMPS

*FLV5057 Medium Size Clear Case RED
EMITTING. These are not retested off-
spec. units as sold by some of our com-
petitors. These are factory prime, first
quality, new units.
VERY LIMITED
STOCK!

8p EACH 100077
6p EACH 1,000 077
5p EACH 2,000 077

-

Texas Instruments b %
Low Profile Sockets \@‘

Contacts Price

8 PIN .08
14 PIN 12
16 PIN 14
18 PIN 18
20 PIN 20
22 PIN 22
24 PIN 24
28 PIN .28
40 PIN .40

ELECTRONIC YAP BOX—
3 DISCREET SOUNDS

@ Laser Gun

@ Siren

@Ray Gun

Plus many others

Use on car PA system. bicycle horn, or
protection against would-be attackers
Invent your own sound effects, make
believe you are the police or firemen. Must
for DJs, pop groups and recording
‘studios. Only £9.95 inc.

We apologise to our customers for the
delay in completing orders during July/
August as a result of our move. We are
now back to normal.

Ordering information: For orders under
£50 add 50p p.&p. Add 15% VAT to
total. All items are subject to prior sate and
therefore subject to availability. Prices are
subject to change without:notice.

Happy

Families

The latest offspring of RCA
Solid State is a new family of
dual variable operation
amplifiers. The CA3280G Series
combines two operational
transconductance amplifiers in
a single package.

The two amps are indepen-
dent, differential input types
and the output is a current pro-
portional to the differential in-
put voltage and the transcon-
ductance, which is program-
mable via a separate input ter-
minal.

92CSs- 31501

All characteristics of the two
amplifiers are matched to
within 5%. Peak output current
can be as high as 650 uA at a
bias current of 500 uA and
operating bandwidth is 9MHz
at a bias current of 1mA.

Applications include voltage-
controlled amplifiers, voitage
controlled filters, voltage con-
troiled oscillators, function
generators, etc. The devices are
supplied in 16 lead DIL plastic
packages and are available with
operating temperature ranges
of —55to. +125°C (CA3280 AG)
and 0 to +70°C (CA3280) from
RCA Solid State — Europe,
Sunbury on Thames, Middlesex
TWI16 7HW.

i1
“THE COLOSSUS
FAIRCHILD SUPER JUMBO LED
READOUT
A full .80 inch character. The biggest
readout we have ever sold/ Super
efficient

YOUR CHOICE
FND 847 Common Anode
£2 each

FND B850 Common Cathode
£1.50 sach. 100 off

[ThicIo

HH B

NOTE OUR NEW ADDRESS

Please note new address:
4 Meeting Street
Appledore, Nr. Bideford
North Devon EX39 1RY
Telox 8953084 Madclin G
All enquiries to our London office,
01-278 7369
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Display
Giants

New from Fairchild are a range
of large area liquid crystal dis-
plays, suitable. for clock and
digital panel meter purposes.
There are two versions — 3%
digit (FLB 3513) and 4 digit
(FLB 4013), both featuring 0.5
inch digits. The inclusion of a
colon allows the displays to be

used in timekeeping applica-
tions. Decimal point and
polarity signs are included for
digital panel meter use.

Power requirements? — 5V
typical with a maximum drive
current requirement, at 3V with
all segments on, of SuA.

You can find out more about
these LCDs from Fairchild
Camera & Instrument (UK)
Ltd, 230 High Street, Potters
Bar, Herts EN6 5BU.



Quartz Melody Multi-Alarm Chrono
For 1980 Try this 34 Function

Count-down /[o,_ )
Timer -35008

Can be used for a host of applica-
tions from boiling an egg to warning
you your parking meter is expired.
The timer is presettable to 23 hours
59 mins. 00 secs. in 1 min. steps
and counts down in 1 sec. steps. It
operates quite independently of the
other counters and the watch can be
in any other mode whalst it is being
used.

At the preset time the musical tone

will sound for 1 minute.
Alarm ( ' }
85 |

The alarm can be set at 1
minute intervals to any time
within the 24 hour period.

A clear firm musical tone
sounds for 1 minute at the
appointed time. An automatic
roll-over to the normal time is a
feature after the alarm has
been read. A clear indicator
-displays whether the alarm is
set or not.

. S e
Time Zone | 2mep |
The time zone enables you to
tell the time in two places at
once. It can be useful on
holiday or business trips. Just
programme the second time
zone and it will be per-
manently recorded for your
easy reference.

Chronograph | oo

UL'UIJ b

This watch incorporates a sophlstlcated and very
accurate stop/start counter which has many appli-
cations in sporting events and timing for recordings
etc.
Mode 1:
Start-Zero.
Mode 2: The lap timer enables first and second past
the post times to be recorded. The display 1s frozen
but the counter continues to count.

Mode 3: Longer timing intervals, such as journey
times, can be recorded whilst the watch is reading its
normal time, or the count-down 1s being used The
counter counts to 1 hour in 1/ 100 sec. steps in all
1ts modes

Is the normal stop-watch mode. Stop-

for onl

£26.95

Timer Alarm T2 Chrono

o HHH”«@WQ;
et

MODEL M30

:-JHM :

Dt

Display Format (NORMAL TIME DISPLAY)

5 independent working

, o modes
Count down 2nd time-zone indicator

alarm indicator A'afmi”dicatm Chronograph ) Normal watch
\ __#indicator i)  Count down alarm

@ ® @Q Press S1- i) Alarm

ST ight iv  Dual time zone
v) 1/100 sec. chrono-

?Sii zglectnon (in "'L' X "J graph
tHo{d 5% \ 'L. u"' S2 Press S2 Display indicators
es
SEC/DATE (not all shown)
alarm sound Alternative hold S2-
HR MIN  SEC Sec to zero

A very impressive new watch at a superbly low price from
Metac. This super slim watch is only 7mm thick (that's
thinner than most mechanical tick-tocks), but its micro-
processor heart packs 34 different features.

Im addition to those listed on the left the watch can dlsp|ay
the day of the week in French or German or English (just
select the one that suits you).—~

It has fast and slow setting rates for the counter and the
alarm as well as the normal time setting.

There are 7 display indicators, 6 digits and a back light for
night viewing. The 5 working modes are independent of each
other, and the watch can be operated in all 5 modes at once.

FOR ORDERING INFORMATION PLEASE SEE OVER

South of England
327 Edgware Road
LONDON W.2

North & Midlands
67 High Street, DAVENTRY
Northamptonshire

Telephone: 03272 76545 Telephone: (01) 723 4753

Imi'a‘ ELECTRONICS
" & TIME CENTRES
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month, date, auto
calendar, back light,
fully adjustable
bracelet to fit all
wrists.

£6.65

Guaranteed same
day despatch.
Very slim, only
6mm thick.

.

Genuine solar panel
with battery back-up
Hours. mins . secs

Day / date. f )

Fully adjustable €

bracelet H * . ;

Back-hght LA 9

Only 7mm thick l"'i J———
i

£8.65

Guaranteed same day
dispatch.

L

M2

f

( QUARTZ LCD \( sOLAR QUARTZ LC Y(QUARTZ LCD Y( QuarTz LCD A
5 Function 5 Function FORae 11 Function s.im crrono ALARM 7 Function
Hours. mins, secs, y 6 digit. 11 functions, R Aarm —

Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs.. mins.

. Sphtand lap modes.
Back-light, auto
calendar. Only 8mm
thick.

Stainless steel bracelet
and back.
Adjustable bracelet.

Metac Price

£10.65 Thousandsld!

Guaranteed same day dispatch

M3

Hours, mins., secs.
Month, date, day.
6 digits. 3 flags
plus continuous
display of day

and date

of seconds.
Back-light.

Only 9mm thick
£12.65

Guaranteed same
day dispatch

L

solar panel with

battery back-up

6 digit. 11 functions
Hours, mins.. secs , day
date. day of week
1/100th. 1/10th secs.
10X secs . mins.

Split and lap modes
Back hight Auto
calendar Only 8mm
thick

Stainless steel bracelet
and back

)
2

and 6mm thick.
. Hours, minutes,
- seconds, day, date, /
backlight and auto |
calendar. |
Elegant metal
. bracelet in silver or
gold fully adjust-
able to suit very
stim wrists.
State colour pre-

r— N - 2" 1 ~ 7 =\
MULTI ALARM FRONT-BUTTON ALARM |{ SOLAR QUARTZ LCD ALARM CHRONO
6 Digits Chrono Dual Time. . Chronograph with Alarm  {| with 9 World
10 Functions é%@ ; 6 diguts, 5 flags, Dual Time Zone Facility Time Zones
P 22 functions ldigueoliagsy FEEE * 6digus, 5flags
% Hours mins, secs 7w o™ Constant display of 22 funcuons. X9 # 6 basic functions
* Month, date, day hours and mins. plus Solar panel with + 8 further time
+ Basic alarm optional seconds galte(y back-up. ey
* Memory date or date display. pasicliunclions # Count-down alarm
o AM/PM indication. slgp»watch ‘09 * Stop-watch 1o
* Timer alarm Month. date. i 1h/o‘u(;s 59. tsecs‘ 12 hours 59.9 secs. |
with dual time Continuous display n 7 SeCdeions in 1710 sec. steps. Al
and 5 country /it of day. b%:; and lap timing * Spht and lap
TG \ . Stop-watch to Do timing modes
* Back hght ] 12 hours 59.9 secs. Alua time zones * Alarm
* Bmm thick »qq--n-/ in 1710 second steps i aqjustable Ao * 9mm thick
m and lap iming open bracelet B’:c’:—llg:l. U2 0,0, N * Back-hght
£1 8 o 6 5 - Dualel?v-ne zones. £2 2 N 6 5 :l::gelagjustable e * Ftél‘!:caet‘iét:s(able
Only 8Bmm thick  Guaranteed same : ’
M5 LBack-lighl. day dispatch.  MB \ £27.95 M7 L£2965 M8
e ﬁ )y - =
SOLAR QUARTZ LCD LADIES DAY WATCH LADIES FASHION WATCH LADIES COCKTAIL WATCH
Chronograph QUARTZ LCD QUARTZ LCD g QUARTZ LCD
Ladies Day Watch .o Lady's Fashion Lady’s Cocktail Watch
Powered from only 25% 20mm ,L—-;_‘:_:_ Watch. Elegant Highly functional

bracelet in bronze /
gold finish or silver
colour. Hours,
minutes, seconds,
day, date, backlight
and auto calendar.
Adjustable for the
slimmest of wrists.

State colour pre-
- ference.

watch which also suits
those special occa-
sions. Beautifully de-
signed with a very thin
bracelet which retains
strength as well as

elegance. Hours,
mins.. secs., day, date,
backlight and
autocalendar.

Bracelet fully adjust-
able to suit slim wrists.
State gold or silver fin-

¢

Featutey und Specif cut on

Hour minute diepta, Large LED ¢ spla, with
M oand alwm oo ndicator 29 Hours alarm
an off contiol BDuplay flasbing for power 1o
ndation Repestatiie 9 m nute snooze Display
fnognt oum modes control Size 515723937
236 (131mmx VIimm x 60mm

Ve gnt 1 33 1hs 40 G5 kyt

£1 0.20 Thousands sold!

Mains operated

th

Guaranteed same
day despatch

M13

sounds 4 secs. before
main alarm 1o give ad-
vance warning and
option to cancel.
Snooze sounds 5 mins.
after main alarm and is
always preceded by the
conference signal.

M60

£14.95:9 "
-l

Adjustable bracelet A
Me‘l:sc apnze - Guaranteed same ference. Guaranteed sar:e 21:;32011 same ;hA £19.95
aran ed
L£1 3.65 day dispatch M9 L £9.95 day despatch M‘|5  day despatch deusa;:;t: same day
{ N N/ = Y
HANIMEX “EXECUTIVE 1 MACY QUARTZ metacmugmceh e break-
. . _—
Electronic .ALARM WATCH -ANALOGUE Alarm  Chrono- 50&
i <
L ED Alarm C|OCk 6 functions plus alarm: Automatic calendar Qral‘h with 6:0.4\‘\\\
Conterence signal, 5 day and date, infinite Dual Time
minute snooze alarm. bracelet. This man’s
y "Conference signal watch has elegance as UI“Y £16.95

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

M21

L£24'95

Metac Wholesale:

more not shown, alsc minimum order details.

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

Trade enquiries — send for a complete list of prices for all the goods adventised plus many

- Telephone orders. Credit card customers can telephone orders direct 10 Daventry (03272)
76545 or Edgware Road 01-723 4753 24 hours a day.

CALLERS WELCOME. Shops open 9.30am-6.00pm.
s

Service Enquiries: 03272-77659

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

* CALENDAR FUNCTIONS include

the date and day in each time zone.

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

On command, stopwatch dispiay
freezes to show intermediate (split/lap)
time while stopwatch continues to run.
Can also switch to and from
timekeeping and stopwatch modes
without affecting either’s operation.
ALARM can be set to any time within a
24-hour period. At the designated
time, a pleasant, but effective buzzer
sounds to remind or awaken you!

L Guaranteed same day despatch M 1 6

letac

ELECTRONICS
& TIME CENTRES

North & Midlands

67 High Street, DAVENTRY

Northamptonshire

Telephone: 03272 76545

"

South of England
327 Edgware Road
LONDON W.2
Telephone: (01) 723 4753

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979



(SEIKO MEMORY | SEIKO ALARM | SEiko mELoDY |[ SEIKO A
BANK oy CHRONOGRAPH ALARM CALCULATOR
Calendar watch M354 pres: With WEEKLY Alarm. CHRONOGRAPH WATCH

Hours, mins., secs. Hours, mins, Sees,
Month, day, date in s month, date, day,
12 or 24 hour format * am/pm,

all indicated continuously. -Weekly alarm — can f::ﬁggﬁﬂ:;",ﬁfﬁ,’: Fu." slpecmcglr:‘on
Monthly calendar display be set for every day at secs, date, day ’ caleulator vlv" W
mohth, year and all dates . designated time, e.g. 24-h'our alarm, 1 2 ;nempry, P ushmu !
or any selected month over 6.30am on Mon., hour chronogréph, l-r:j;o?nmas‘cse.cs
80 year period. . Wed. and Friday. 1/10th secs, laptime, day, date béckligi’ﬂ.
MemorY bank function. Alarm settime back light, stainless Auti)matié: calendar
Any desired dates up to 11 displayed above time steel, mineral glass L life b :
can be stored in advance. : of day. ' ' ong-iife battery.

2 year battery life. Ba Full stopwatch i

Water resistant. —— functions, laptime, Ve

. split, etc. i . &
vewrcs £79.50  M11|| s £89.95  M10 [| "= 929 Mg || r £96.20  M27

N7 N

([ cASIO CHRONO | cAsio LADIES  |[ CASIO F-200 CASIO ALARM
95QS-3LB  zmm 86CL-23B-1 SPORTS CHRONO ‘|| CHRONO 81CS- 368

Stainless steel case, Attractive man’s watch
water resistant to 66 1n black resin with
feet. Hours, mins, secs, mineral glass, Hours,
am/pm, year, month, mins, secs, am/pm,

Hours, mins, secs,
day, and also day,

Elegant slim line stainl
legant s| e stainless month and year

stesl bracelet, fully

date, day. Auto-calendar adjustable. Hours, mins. Month, date, perpetual automatic

pre-programmed until 10 sec. symbol second by alpha-numeric day. ‘ 1 calendar. 100th sec.

year 2029. 12/24 hour tlash. am/pm. Month, Auto-calendar set 28th || SE 5o (i chronograph to 7

stopwatch function. date, day. Auto-calendar Feb. Stopwatch i hours. Net time/lap
+ Range 7 hours, 1/100 pre-programmed for 28th working range 1 hour e S time/ 1st and 2nd

place times. User
optional 12/24 hr,
display. 24 Alarm.
User optional, hourly
chime. Backlight,
Battery life approx. 4 mineral glass, stainless
steel. Water resistant

years. months.
to 100ft. Battery life

| 7o £22.95  M22 || e £29.95  M23 | e £14.95  M24 || ST

units 1/100 sec.
Mode, Net time /lap
time/ 1s1-2nd place
times. Accuracy
approx. 15 secs. per
month. Battery 12

sec. (Mode}, Net

8 g day in Feb. Accuracy per
time/lap-time/ 1st-2nd

: - month 15 secs., battery life
. Pplace times. Dual time approx. 15 months.
function. Accuracy

15secs. per month,

- 2 Y Yars ™
BELTIME . BELTIME CASIO F-8C CASIO
CHRONOGRAPH rMum ALARM ik b - 2008

i m 47CS-23B-1Black it

Stainless steel. Hours.

Hours, mins, secs, mins, 10 second symbol,

9 Functions 29 Functions
Hours, mins, secs, Hours, mins, secs, am/pm, date, day. sec?nd (t:”\;‘ﬂa‘srl:),d

y Y date, day. Alarm, Auto calendar set. am/pm. Month, day,
GG b n ovaph | date. Auto calendar set

28th Feb. Stopwatch
function. Accuracy 15
secs. per month,
Battery life approx. 3

chronograph, light.
Watch 8 functions,
Alarm 4 functions,
chronograph 17

from1901 to 2009. Full §
month calendar display. -
dual time function,

interchange feature,
automatic calendar,
backlight, net time/ lap
time. Stainless steel

i i 10 secs. per
let. Battery life 1 functions. Stainless years. Accuracy 2
b;:e v steel bracelet. month. Battery life ;. !"
vear o approx. 15 months oty
el % P
prim— B

[ e £14.95 M34 L pice£29.95 M35 t pice £9.95 M36 | Prce £59.95 M3

: M ) RV S h
- MELODY DUAL PICOQUARTZ‘ SEIKO
MULTI-ALARM TIME-ALARM MICROPROCESSOR CHRONOGRAPH
CHRONOGRAPH CHRONOGRAPH ALARM
' CHRONOGRAPH
B
By ! "
Mulu-language y 0 the week can be
set to English, French, German, Italian or
Spamish. Chime — every full hour com-
Incorporating module ot world-tamous bined with a response signal. beebing at Hours mins, secs and day of the week.
Japanese watch manutfacture. Hours, every pressing of the functions. Can be Month, date and day of the week. Stop-
mins, secs. day of week, month, day and switched off 12-24 hour format. back- watch display Hours, mins, secs up to 12
Hours, mins, secs, day date, countdown date, 24 hour alarm, 12 hour chrono- hight, Chrono — 1 full-scale chrono with hours (minutes, secs, 1/ 100 secs up to
alarm, dual ume zone, 1/100th sec graph, 1/10th secs, lap time, backlight, ' lap. counting hours, up to 24 hours 20 minutes) Lap timing, continuous time
stopwatch Lap/split time, 1st and 2nd stainless steel case and bracelet, mineral Minutes. secs, 1/100th secs Two Alarm measurement of two competitors, Stan-
place times. Melody test function glass, battery hatch. long lite battery systems. Two time zones. less steel. mineral glass
L pice £26.95 M30 rice £35.00 M12 rice £37.95 - M32 [ Pre £56.00 M33
\. . . .
-\

r
North & Midlands South of England
. 67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: (01) 723 4753
L & TIME CENTRES )
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[ QUARTZ ANALOGUE ' |
CLOCK TRAVEL

O

[ DIGITAL CLOCK LCD |

Travel

‘ 06060

[ Portable LCD
Clock Radio

DIGITAL
CLOCK RADIO

froatdd ;

HHH

Mains. AM/FM /LW radio. Green digital

’ Hours, mins. 24 hour ti d Alarm.
displey. Snooze alarm. Auto switch off. SULS NS TP g

Snocze timer. Large 12.5mm display.

Mini Quartz Alarm clock. Complete with

Clock dimmer. External FM Aeriel. * Backlight. Night light. Size: 120mm x 74mm x
£i8.55 e oo b (R
plus £1.30 Post & Packing £17.95 £17.65 £9.95 .
L mao || Ma1 |{ Ma2 || M43
— w - ) — -
LCD Calculator Digital Clock/Alarm/ ( LCD CALCULATOR LCD CALCULATOR
Calculator/ SCIENTIFIC CASIO MELODY 80
Stopwatch

.
8-digit mantissa, 2- | --::
digit exponent elec- i ,'..'.
tronic calculatoronone | SRS

single chip.

D.EJEJ- :
jolajol -]
=0@..

o=l L

Credit Card size
Memory % ect plus auto power off.

Calculator with % and memory. Con-
tinuous clock with hours, mins., secs,,
day, month, day of week, Alarm, Stop-

Functions-SIN, COS, TAN. sm 1,C0S-1.
Tan-1 SINH COSH, TANH, &*, 10‘ Ln,

Y‘X

Full calculator spec 3 independent
musical alarms time, stop-watch, count-
down timer

—
TV GAMES

Black & White or Colour.

4 game, 2 bail speed, 2 ball angles, 2
battery sizes. Tennis, Hockey, Football,
Handball, Practice.

£11.95 Colour

TV GAME WITH GUN

Colour. 6 games. Moving target, Football,
Target Tennis, Squash, Practice. Battery

—
AIR FRESHENER

Electronic

Timer can be set to emit nice.smells when
required or running permanently to

£7.95 :(ffﬁlaﬁ&"' L AL Statusﬂcal functions £23.95
\ maa || £17.95 mas |{ £16.95 mas6 || ma7
N N[

DIGITAL
CLOCK

LED Display.

Features Hours/mins.

Display Alarm with snooze.

Mains operated excellent value
for money. Compact size only 6
inx 2%inx 3 in.

or main. remove really bad smells. Batter
£8.95 B/W £17.95 operaed. " || £6.95
plus 54p Post & Packing plus £1.25 Post & Packing. Price £4.95 M51
\ mas || mas || M50 ||
[ RADIO/CASSETTE . |[ RADIO/CASSETTE [ MAINS/BATTERY  }[ AIRCRAFT RADIO
_3-Ba_nd/ LW-MW-FM 1-Band/ MW Portable Radio

Condensor microphone. Battery or AC.
Pushbutton key operation. Auto leyel

control. Retractabie handle. Eject equip- 4 Bands, LW/MW/SW/FM. Teak finish QM/FM. Police/ Ai
" . b i i ircraft frequencies.
Auto stop. DC6V, AC Power 220V. Built- nent EETRI LD ]
in condenser microphone. High power £ 1 7_95 £1 9-95 Battery operation. Retractable aeriai.
output. plus £2.00 Post & Packing . plus 85p Post & Packing £9.95
L M52 | * ms3 || ms4 || M55

( CAR RADIO/
CASSETTE

[ ELECTRIC
CAR AERIAL

"RADIO

\( MODEL CAR |
CONTROLLED '

RADIO

'Fumull One Racer.
4 function,

CAR

forward, reverse, steering lef to right.

Scale model car incorporating
single band radio. Excelient
quality sound with clever de-
sign of controls incorporated in

Sonix automatic motor
antenna. 5 sections. One
meter in length. Excel-

2 band car radio/ stereo cassette piayer. Long and
Madium wevebsnd coverage. Rotary controts for
on-off/volume, tone, balance and tuning. Push-
button control for cassette eject and fast forward
wind. Output 2 X 3 Watts (music) 12 volts.

No wires, remote control.

the car components. lent value at

(£19.95 mM56| | £5.95 M57JL£10.95 msg || £34.95 M59
North & Midlands South of England j
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
& TIME CENTRES Telephone: 03272 76545 Telephone: (01) 723 4753
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PARTS LIST

FUNCTION
GENERATOR

A wide range (1Hz - 100 kHz) sine/triangle and
square wave generator with built-in analogue

frequency meter.

A really nice piece of test gear from ETIL.

Ya~ | FUnCTION
GENERATOR

tion generator is that it pro-

duces a basic fixed-amplitude
waveform other than a sine wave,
from which a fixed-amplitude sine
wave is then synthesised. The main
advantage of this technique is that the
resulting output waveforms of the
generator are immune to amplitude
‘bounce’ when they are swept
through their frequency ranges, thus
enabling amplifier or filter gain/
frequency tests, etc. to be carried out
very rapidly. The only disadvantage of
the technique is that the resulting sine
wave has an inherently higher degree
of distortion than is obtainable from
good ‘Wien bridge’ and similar
‘tuned’ oscillator circuits.

The ETi function generator pro-
duces three output waveforms (sine,
triangle and square) and covers the
frequency range 1 Hz to 100 kHz in
five decade ranges. The sine wave
output typically produces a THD (total

The main characteristic of a func-

20

'JM Fus FRE bR

harmonic distortion) value of only

0.5%, has a maximum amplitude of 2
volts rms, and is ideal for general
purpose testing. The triangle output
has a typical linearity of 1%, a maxi-
mum peak-to-peak amplitude of 5V6
and is ideal for cross-over distortion
testing of class-AB amplifiers, etc. The
square wave output is positive-going,
has a maximum peak amplitude of
volts, has typical rise and fall times aof
less than 200 nS and is ideal for
testing digital circuits. All ouput
waveforms of the generator are DC
coupled, with the sine and triangle
waveforms swinging symmetrically
about the zero volts line.

Our function generator incorpo-
rates a number of additional, very
attractive features. It has a built-in
analogue frequency meter, for ease of
calibration. It has two output ter-
minals, each with its own attenuator
network. A sine or triangle waveform
is available from one output and a

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979
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square wave is available from the
other. The square wave output is
available at all times, is synchronous
with the sine/triangle waveform and
can thus be used to provide
synchronisation signals to an
oscilloscope timebase during sine
wave testing, etc. The unit is battery
powered, for maximum user con-
venience.

A fine unusual feature is that the
frequency ranges are alternately
contra-connected, so that to increase
frequency you turn the ‘fine’ control
clockwise on one range, anticlockwise
on the next range and clockwise on
the next range, etc. This facility en-
ables the frequency to be swept
through several decades very rapidly
when testing the frequency response
of amplifiers and filters, etc. As we
said in the introduction, this is a really
nice piece of test gear.

Construction

Most of the circuit is built up on a
single large PCB. Various points
should be noted before starting con-
struction. First, note that 4-pole 5-
way range switch SW1 is mounted
directly on the PCB and in fact is a
6-way PCB type (see Buylines) with
one of the ‘ways’ unused. The next
point to note is that the C6 (1u0) and
C7 (10u) main timing capacitors are
non-electrolytic types. We obtained
ours from Electrovalue.

+9V

ov

RV12

RV13

-9V

RVA
a+b

RV13
WIPER

Swa
Swa
swa

Frequency range

S

£

SPECIFICATION

1 Hz to 100 kHz in b decade ranges.

Output waveforms:

Sine: distortion (typical)
Triangle: linearity (typical)
Square: rise/fall times (typical)
Waveform stability (typical)

Maximum output levels (with 9-0-9 V supply).

Supply

Total current consumption

b R

CE

SW1

ELECTRONICS TODAY INTERNATIONAL — DECEMBER

1 RV12

1979

V8

R5

R14

RV11

X VS

RVAC

R4

0.6% at 1 kHz,
1% at 1 kHz.
less than 200 nS.
.002% per °C.

.01%/V supply sensitivity.

Sine
Triangle =
Square =
Two 9 V batteries.
30 mA typical.

Vi
VR
VR

R10

RV
RV

= 2V rms.
BV6 pk-pk.
8 V peak.

O

21




&Z

6461 H3GW3I03A — TYNOILYNHILNI AVQOL SOINOH1D313

PROIECT:Function Generator

At this stage access to a distortion
meter is desirable, so that RV3 and
RV4 can be trimmed for minimum
distortion. With care, a thd figure of
0.5% can be obtained. In the ab-
sence of a distortion meter, the
simple twin-T 1 kHz fitter of Fig. 2
can be used in conjunction with the
oscilloscope or with a milivoltmeter
to set the generator for minimum
distortion at 1 kHz. The procedure
is to apply the sine wave output of
the generator to the input of the
filter at about 1 volt rms at
approximately 1 kHz and take the
output of the filter to the input of
the ‘scope or millivoltmeter. Next,
adjust the generator frequency and
R4 of the filter to give minimum
output indication and, finally, ad-
just RV3 and RV4 of the generator
to reduce the output indication of
the filter to the minimum possible
value. At final balance, the output
of the filter corresponds to
approximately 0.1% thd per mV
rms of indicated reading, ie if the
indicator shows a reading of 5 mV
rms, the thd of the generator
approximates 0.5%. Now retrim
OFFSET control RV5.. The sine
wave calibration procedure is then
complete.

(3). Set the unit to TRIANGLE mode.
Monitor the waveform on the
‘scope and adjust RV2 for a pk-pk
amplitude of 5V6.

(4). Check that the unit is functional
on all ranges, in all waveform
modes.

{6). Switch the unit to its top
frequency range, set the output
frequency to 100 kHz and adjust
RV7 for full scale deflection. If
necessary, slightly reduce the value
of C3 so that 100 kHz can be
obtained. 9

(6). Repeat the frequency calibration
procedure on all ranges, using the

appropriate pre-set (RV8 to RV11),
noting that a very ‘Jerky' reading
will be obtained on the lowest (1 Hz
to 10 Hz) range. The calibration
procedure is then complete, and
the unit is ready for use.

A final point to note is that we used
10-turn cermets for ali pre-sets on our
prototype unit. A slight touch of
luxury, this. You can get away with
ordinary presets, if you prefer, but in
this case you’ll have to make slight
modifications to the PCB.

Actual construction on the PCB is
fairly straightforward, but take extra
care to observe the polarities of all
electrolytics and all semiconductor
devices. When construction is com-
plete, fit the board into a suitable case
and complete the interwiring to the
remaining switches,-pots and to the
moving coil meter. The unit is then
ready for testing and calibration.

CALIBRATION

Calibration of the unit is fairly tricky
and requires access to an oscilloscope
and some kind of frequency reference
(you can use the ‘scope timebase as a
reference if it is known to be reason-
ably accurate). The calibration proc-
edure is as follows:

(1). Set the unit to the SINE mode. Set

the attenuator controls for maxi-
mum output. Set the frequency
controls for approximately 1 kHz on
the 1-10 kHz range. Set all pre-set
pots at mid value. Switch the unit
on, and use a ‘scope to check that
some kind of waveform is available
(the waveform may be pretty awful
at this stage). Check that the
frequency is variable via RV6.

(2). Reset RV6 for a 1 kHz output and
adjust RV1 for a pk-pk amplitude of
about 5V6. Adjust RV4 for a ‘pas-
sable’ sine wave, and then readjust
RV1 for 5V6. Now alternately ad-
just RV4 for MINIMUM DISTOR-

TION and RV3 for best SYMME-
TRY, occasionally readjusting RV1
for 5V6 pk-pk until a good sine
wave is produced. Adjust RV5 for
zero offset (so that the output
waveform swings symmetrically
about the zero volts level) and
retrim RV3 and RV4 for a good sine
wave.

HOW

IT WORKS.

There is not an enormous amount we can
say here, since most of the work of the
circuit is carried out inside IC1, which is
a special function generator chip th;at
produces a square wave output from pin
11 and a sine or triangle wave from pin 2.
The purity of the sine wave can be trim-
med via RV3 and RV4 and the maximum
amplitude can be preset via RV1. The
maximum e amplitude can be pre-
set via RV2 and both waveforms can be
offset via RVS5. The sine/triangle wave-
forms are made available to the outside
world via buffer amplifier Q3-Q4 and the
associated attenuator network. The square
wave is made available, in positive-going
form only, via the Q1-Q2 buffer and
RV12. K

The operating frequency of the gen-
erator is variable via timing capacitors C3
to C7 and via resistor network R2-RV6.
The frequency is monitored on a simple
analogue frequency meter that is designed
around 555 timer IC2, which is ered
via the square wave output of the Q1-Q2
buffer amplifier. - . .

The entire circuit is powered from two
9 volt batteries, and the circuit consumes a
typical total current of about 30 mA.
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Fig. 2 This simple twin-T filter can be used
to set the generator for minimum distortion.
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Fig 3 Range switch wafer pin-out.

_compames that adverttse

BUYLINES

The 10u (C?) apacator can be’ pur'i
chased from Electrovalue Ltd. All_
other components - used. in + the”
function generator should be readily”
available from major. mail -orde
m th1§

:ssue

Sw2 POSITIONS:
1 = 10kHz — 100kHz
2 = 10kHz — 1kHz
3= 100Hz — 1kHz
4= 100Hz - 10Hz

ES.
1C1 18 XR2206CP
1C218 NESSS
D1-03 ARE 1N4148
Q1, Q3 ARE BC182L
02, Q4 ARE BC212L

.

= 1Hz — 10H;
]\ 20182v88 5v6 SaiEh=iliH

3 ¢ 4 0
& 6l /EWJI
B g /
7/
/
/
Rv10 |RV11
_________________ 100k
7 R6
+ 22k
ol ] R1
Te, YO+ R4 +
100u I 2k2
1%
21k SYMMETRY 9v
15 ==
14 o A/ sWib
RVS5 —
ax7 13
SET ZERO e DISTORTION
OFFSET el RS
12 22 | co
150p C
12
ov 6 “ N }Jl ene SW4
SW2a R7
7 10 22
s 1 c13
10n
fa oﬁ- : :
/7177 Y
c6 l ca /
1u0 10n - v N
%“ cs c3 10k ouT
T [T Jeoe i
ov

+ SW2b

= 5 1

c2 0\

1000 /, fls2 a3 .
8 KO A4
10u

v
B RV5b
RVEa >%'
100K + 100K|
LIN
FREQUENCY J‘\swan

Fig. 4 Circuit diagram.
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24 TUNE DOOR CHIMES

DOOR TUNES £17.13 + VAT
Waddington's Videomaster announce a doorbell that doesn’t
go Breringgg, Ding-Dong or Bzzzm. instead it plays 24
different classical and popular tunes 1t will play the tune
you select for your mood, the season of the visitor you are
expecting 1o call. Door tunes is not only greal fun and a
wonderful ice breaker, but is aiso very tunctionally and
beautitully designed 1c enhance your home. There is
something for Christmes, semething for your continental
vistors or your relations from the swaies, and even
samething for the Queen. Door twnes is easy 1o install and
has separate contrals for volume, tone and tempo.

PROGRAMMABLE £29.50 + VAT,
COLOUR CARTRIDGE T.V. GAME.

The TV game can be compared 1o an audio cassette deck
and s programmed to play @ muttitude of ditferent games
in COLOUR, using various plug-in canridges. At long last a
TV game is avatdable which wil keep pace with improving
technology by effowing you to extend your library of games
with the purchase of additional cartridges as new games
are developed Each cartridge contains up 1o ten different
action games and the first canndge containng ten Spors
games s included free with the console. Other cartridges
are currently avaiiable 1o enable you to play such games as
Grand Prix Motor Racing, Super Wipeout and Stunt Rider.
Further canridges are 1o be released later this year,
nduding Tank Battle, Hum the Sub and Targe:. The
console comes complete with two removeble joystick
piayer controls to enable you to move in ali-four directions
lupidownirighileft] and buili 1nto these joystick controls are
ball serve and terger fire buttons. Other features include
several difficulty option switches, automatic on screen
diginal scoring and colour coding on scores and bafls.
Lifelike sounds are transmitted through the TV's speaker,
simulgting the actual game being played.

Mar 6 by Waddington's  Vid

and

guaranieed for one year.

STAR CHESS — £55.08 + VAT,
PLAY CHESS AGAINST YOUR PARTNER.

using your awn TV to display the board and pieces. Star
Chess is a new absorbing game tor iwo players, which will
interest and excite ali ages. The unit plugs into the aenal
socket of your TV set and displays the board and pieces in
full calout for black and white) on your TV screen. Based on
the moves of chess. It adds even more excaement and
interest to the game. For those who have never played,
Star Chess is a novel introduction 1o the classic game of
chess. For the experienced chess player, there are whole
new dimensions of unpredictability and chance added 1o
the strategy of the game. Not only can pieces be taken in
coaventional chess type moves, bui each piece can also
exchange rocket fire with its opponents. The unit comes
complete with a free 18V mains adaptor, full instructions
and tweive months guarantee

CHESS CHALLENGER ¥ — £05.65 + VAT.

PLAY CHESS AGAINST THE COMPUTER.

The styhish, compaci, portable console can be set ta play at
seven different levels of ability from beginner 10" expen
including “Mate in two”and “Chess by mail”. The computer
will only make responses which obey intemational chess
rules. Castling, on passant, and promoting a pawn are alt
included Bs pan of the computer's programme. It is-
possibie 10 enter any given problem tiom magazines of
newspapers or ghernatively estabish your own board
posttion 8nd watch the computer react- The positions of all
preces can be verified by using the computar memory recall
buiton

Pnce includes unit with wood grained housing, and
Staunton design chess peces. Computer Plays black or
white and against itself and comes complete with 3 mains
adaptor and 12 months guarantee.

OTHER CHESS COMPUTERS IN OUR RANGE INCLUDE
CHESS CHAMPION — 6 LEVELS £47.39 4 VAT,
CHESS CHALLENGER - 10 LEVELS — £138.70
+ VAT.

BORIS — MULTI-LEVEL TALKING OISPLAY
£163.04 + VAT.

CHECKER CHALLENGER 2 LEVELS £43.00 + VAT
4'LEVELS £78.00 + VAT

The draughts camputer enables you to Sharpen your skilis,
improve your game, and play whenever you wani. The
compurer incorpbrates @ sophisticated, reiiable, decision
making microprocessor as its brain lis high level ot
thinking abiiity enables it to respend with its best counter
moves like a skiled human opponent. You can sekec)
offence or defence and change playing dithculy levels at
any time. Positions can be vertfied by computer memory
recall. Machine does not permit dlegal moves and can solve
set problems. Computer romes complete with instructions,
mains adapator and twelve months guarantee.

ROAD RACE — £8.87 + VAT.

Grand Prix moter racing with gear changes, cr4sh noises
SUPER WIPEOUT - £9.17 + VAT.

10 ditterent games of biasting obstacies off the screen
STUNT RIDER — £12.16 + VAT,

Motorcycle speed trials, jumping obstacles, leaping various
rows of up to 24 buses etc.

'NON-PROGRAMMABLE TV GAMES

6 Game — COLOURSCDRE il — £1150 + VAT.
10 Game COLOUR SPORTSWORLD £2250 + VAT.

CHESS COMPUTERS

ELECTRONIC CHESS BOARD TUTOR

£17.17 + VAT

A special bulk purchase of these amaring chess teaching
machines enabies us ta offer them at only £19.75 less than
hatf recommenged retail price. The efectronic chess tuior
@ simple battery operated machine that can actually teach
anyone to play-chess and-improve their game nght up 1o
championship level. This machwe 1s not only for 1otal
beginners but aiso for established players wanting to play
better chess. Unit contains the electronic chessboard with
32 chess pieces, a B4 page explanatory booklet and a ser of
32 progressive programme Ccards including 6 beginners
cards, 16 check mate positions. 3 miniature games, 5
openings, 3 end games, 28 chess problems and 7 master
games.

DRAUGHTS COMPUTERS

PLAY DRAUGHTS/CHECKERS AGAINST THE COMPUTER

" FOR FREE BROCHURES — SEND SAE )

For FREE iustrated brochures and reviews on TV and chess games piease send a stamped addressed envelope, and state
which particular ganes you requice informianion on
Callers welcome at our shop In Welling - demionstrations daily -- open from Sam-5.30
To order by telephane please quote yaur name, address and Act
Posiage and Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept.ET12 102 Bellegrove Road,

Mon-Sat (9an: 1pm Wed)
/Basclaycard number

DISPLAY LIGHTING KITS

Each unit has 4 channels (rated at 1KW at 240V
per channel) which switch lamps to provide
sequencing effects, controlled manually or by a
optional opto-isolated audio input

DOL1000K
This kit features a bi
directional sequence. speed
of sequence and frequency
of direction change being
variable by means of poten-
tiometers. Incorporates
master dimming control
£14.60

DLZ1000K

A lower cost version of the
above, leaturing unidirec-
iional channel sequence
with speed vatiable by
means of a presel pot. Out-
puts switched only at mains
2870 crogsing points to
reduce radio interference to
minimum £8.00

Optional Opto Input (DLA 1)
600,

MINLKITS

These KITS form useful subsystems which may be
incorporated into larger designs or used alone
KITS include PCB. short instructions and all
components

TEMPERATURE CONTROLLER/
THERMOSTAT. Uses LM3911 iC to sense
temperature (B0"C. max.) and triac to switch
heater. 500W £3.20 1KW €3.50
SOLID STATE RELAY. Ideal for swiiching
motors, fights. heaters. stc.. trom logic. Opto
isolated with zero voltage switching Supplied
WITHOUT triac. Select the required triac from our
range £2.60
BAR/DOT DISPLAY. Displays an analogue
wvoltage on a linear 10-element LED display as a bar
or single dot. Ideat for thermometers. level
indicators. eic. May be stacked 10 obtain: 20 to
100 element displays. Requires 5-20V supply4 e

£4.

RESISTORS

VaW 22 ohm-10M E12 Series
Pack of 10 {one value)
10 Packs

DIGITAL

. | Based on the ICL 7106.

¥ 4 This kit contains a PCB.

* { resistors. presets, capaci-

* { tors. diodes, IC and 0.5"
hquid crystal display.

Components are also included to enable the
basic DV kit to be modified to a Digital
Thermometer using a single diode as the
sensor. Requires a 3mA 9V Supply (PP3

DISPLAYS

DL727 0.5
2-digit CA
£€1.00

DL304 (pin compatible with
DL704)0.3” CC. Red . 70p
DOLB47/0L850 (pin compat-
ible with DL747/750) 0.8"
CAa/CC £1.80
LQuID CRYSTAL
DISPLAY
3% digit 40
SPECIAL OFFER pind!
25 oft 0.2 £8.10
Red £1.50 4 SPECIAL » IL74 Opto Isola-
Green €2.00 o a5
Yellow £2.00

TRIACS

400V Plastic Case (Texas)
3A 49p 16A
8A 62p 20A
124 70p 254
6A wih trigger
8A isolated tab
Diac

555 Timer 21p

INTEGRATED CIRCUITS
741 Op. Amp

« 18p
AY-5.1224 Clock  £2.60

AY-5-1230 Clock / Timer £4.50
AY-5-1232 Clock/ Timer £4.50
ICL7106 D.V.M. (LCD Drive) £7.00
TDA1024 Zero Voitage Switch £1.20
LM10C Op Amp £2.99
LM3911 Thermometer £1.20

ALL COMPONENTS ARE BRAND NEW AND TO MANUFACTURERS
SPECIFICATION. ADD VAT AT CURRENT RATE TO ABOVE PRICES PLUS 30p
P&P. MAIL ORDER — CALLERS WELCOME BY APPOINTMENT.

[=TK Electronics

(ET) 106 STUDLEY GRANGE ROAD
LONDON. W7 21X, TEL: 01-579 9794

Model 146

LOW COST

AUDIO SIGNAL
GENERATORS

{Sine & Square Waves)
10Hz-100kHz
Very low distortion (—0015%)
£36 (or in kit form £31)
+ Tax 15%

Low cost version, A0O113 (02% dist), £27.50 (Kit £23). Other
instruments include: Millivoltmeter, Tachometer,” Noise level
meter, Distortion Analyser, F.M. Sig. Gen. Crystal Frequency
Standard. KEF Speaker Units. Send S.A.E_forlists. VAT extra 15%.
Post/Pkg. £1.75.

TELERADIO ELECTRONICS
325 Fore Street, Edmonton, N.9. 01-807 3719
Closed all day Thursday

Ming, Kent DA16 300. Tel: 01-303 9145 (Day] 01-850 8652 (Evenings) J

ADVERTISERS PLEASE NOTE

DUE TO CHRISTMAS AND NEW YEAR WOULD
ADVERTISERS PLEASE NOTE THAT THE COPY
DEADLINE FOR THE FEBRUARY ISSUE HAS

BEEN BROUGHT FORWARD ONE WEEK T0
NOVEMBER 30TH
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FEATURE

VFET

APPLICATIONS

Is the VMOS power FET a really important device, or a mere
flash-in-the-pan? In the next few pages

Project Editor Ray Marston appraises the device.

input impedance, ‘beta’, and power gain which has a

bandwidth extending from DC to 600 MHz and which
can switch 1 A on or off in a mere four nanoseconds.
imagine also that this device is immune to secondary
breakdown and has a negative temperature coefficient that
minimises thermal runaway problems and enables devices
to be directly parailelled for increased power handling
capability.

The above ‘miracle’ device already exists, and is readly
avaibale at fairly low cost. It is known as a VMOS Power

IMAGINE a power transistor that has virtually infinite

FET. VMOS Power FETs were first introduced by Siliconix

in 1976. At that time they were hailed as ‘‘the most
revolutionary semiconductor in decades — likely to elimin-
ate bipolars within five years’’'. Now, three years on, VMOS
still hasn’'t made a great impact on the industrial or
consumer market.

What Islt?

The term 'VMOS power FET’ stands for 'Vertical structured
Metal-Oxide Silicon power Field-Effect Transistor’. Con-
ventioal MOSFETs use the form of construction shown in
Figure 1, in which current flows Horizontally from source to
drain through the channel, which is induced on the top
surface of the silicon substrate. This form of structure
results in low current densities, poor heat dissipation
capabilities, very limited power handling capacity and
relatively large chip capacitance.

14
SUBSTRATE AND BODY

Fig 1. Cross Section of a conventional FET.

VMOS power FETs, on the other hand, use the form of
structure shown in Figure 2, in which current flows
vertically from source to drain. This structure results in high
current densities, low saturation resistance, excellent heat
dissipation and power handling capabilities, low chip
capacitance and excellent wide band performance. _

VMOS power FET technology has been pioneered by
Siliconix, who currently produce a variety of such devices
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Fig 2. Cross Section of a VMOS power FET.

with maximum continuous drain current ratings ranging
from a modest 500 mA up to a hefty 12A5, and with
maximum drain-to-source voltage ratings ranging from 35
to 90V. All the products in their present VMOS range
are n-channel enhancement-mode devices, in which the
source-to-drain path is normally closed but can be opened
by applying a positive gate voltage. The gate has a
near-infinite input impedance.

A major defect of the existing VMOS technology is that it
is not readily compatible with the production of p-channel

- devices. This factor greatly reduces the devices’ attractions

in audio power amplifier applications, where calss-AB
output stages are currently in vogue.

A more detailed account of VMOS construction and
operation theory is given in the July ‘78 edition of ETI.

Characteristics

Figure 3 shows typical output and saturation characteristics
of the type VN67AF VMOS power FET. Note the following
points:

1 The device passes negligible drain current until the
gate voltage reaches a threshold value of approximately 1
volt The drain current then increases non-linearly as the
gate is varied up to approximately 4 volts, at which point
the drain current has a value of about 400 mA. The device,
in fact, has square law transfer characteritics below
400mA.

2 The device has a highly linear transfer characteristic
above 400mA (4V on the gate) and thus offers great
potential as a low-distortion class-A power amplifier.

3 The drain current is controllied almost entirely by the
gate voltage and is almost independent of the drain voltage
so long as the device is not saturated. A point not shown in
the diagram is that, for a given value of gate voltage, the

>
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'p - DRAIN CURRENT (AMPS)

Output Characteristics e s Maximum Drain-Source Voltage . . . ... .............. .60V

zo[ %0us. 1% DUTY CYCLE PULSE TEST 20 || 2048 TN DUTY CYCLE PuLSE TEST Maximum Drain-Gate Voltage . . ... .............. .60V
1550 [ O O Vas- 10 a ot o] Maximum Continuous Drain Current . ... ... ...............20A

+ [ s o Maximum Pulsed Drain Current . . ... ... .................30A

" 0 s s o £} 10 A 5 | Maximum Continuous Forward Gate Current ................. 2 mA
I T T T = E P o Maximum Pulsed Forward Gate Current . .................. 100 mA

e ‘ L7V HIRE /V ! = Maximum Continuous Reverse Gate Current .. .............. 100 mA
= S B . . 3 = 2 < Maximum Forward Gate-Source (Zener) Voltage . . .. ..........168V

os ﬂ_ﬂﬁfﬁ 0% 555 o 2o £ L= ; Maximum Reverse Gate»Sou(gce Voltage . . .. ................ —0.3v
: ' sv & Vit [ Maximum Dissipation at 25°C Case Temperature . .. . ......... .1%W

J T T T 1171 o 0 o . Temperature Operating and Storage Range . . .. ........ —40 to +15Q ©

* (T 1T N - il i Gate Threshold Voltage .. . ............... 0.8V min, 1.2V typical
] e “ 2| Zero Gate Voltage Drain Current . . ... ... ..... T0uA Max at 26°C

q e Y g o ON-state Drain Current at Vgs=10V . .. ... .1.0A min, 2.0A typical
® » “© “ ) Forward Transconductance .~.°. ... ......... 250 mitlimhos typical

Vs - DRAIN TO-SOUACE VOLTAGE (VOL TSI VDs - DRAIN TO SOUACE VOLTAGE (VOLTSI ¢ Input Capacitance . ............................50pF typical

. < Reverse Transfer Capacitance . . ..................... 10pF typical
Fig 3. Output and saturation characteristics of the VN67AF VMOS <§( Common-Source Qutput Capacitance . ................ 50pF typical
power FET. Z Typical switching times, Turn-ON Delay . .. .. 2nS
E 25 volt supply 23R load, Rise Time . .. ...... 2nS

0—10V gate drive Turn-OFF Detay . . . .2 nS

from a 50R source Fall Time ... ... . ... 2nS

drain current has a negative temperature coefficient of
about 0.7% per °C so that the drain current decreases as
temperature rises. This characteristic gives a fair degree of
protection against thermal runaway.

4 When the device is saturated (switched fully on) the
drain-to-source path acts as an almost pure resistance with
a value controlled by the gate voltage. The resistance value
is typically 2RO when 10 volts are on the gate, and 10R
when 2 volts are on the gate. The off resistance of the
device is in the order of megohms. These characteristics
make the device highly suitable for use as a low-distortion
high-speed analogue power switch.

Figure 4 shows the circuit symbol and the case outline of
the VN67AF, which incorporates a 15V input-protection

D

DRAIN
B T -
| I -
$GD SOURCE
OUTLINE
(TO — 202 CASE)

Fig 4. Symbol and outline of the VN67AF.

Zener and Fig. 5 summarises the static and dynamic
characteristics of the device. Points to note here are that the
input (gate-to-source) signal must not be allowed to exceed
the 15V Zenerating of the device and that the device has
a typical dynamic input capacitanceof only 50 p: this
capacitance dictates the dynamic input impedance of the
device. The static input impedace is of the order of a million
megohms.

Digital Circuits

VMOS is delightfully easy to use in digital switching and
amplifier applications. Figure 6 shows the basic connec-
tions. The load is wired between the drain and the positive
supply rail and the digital input signal is fed directly to the
gate. Switch-off occurs when the input goes below the gate
threshold value (typically 1V2). The drain on current is
determined by the peak amplitutde of the gate signal, as
shown in Figure 3, unless saturation occurs. In most digital
applications the on current should be chosen to ensure
saturation. '
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Fig 5. Summary of the static and dynamic characteristics of the
VNG67AF.

The static input impedance of VMOS is virtually infinite,
so zero drive power is required to maintain the VN6 7AF in
the on or off state. Drive power is, however, required to
switch the device from one state to the other. This power is
absorbed in charging or discharging the 50p input
capacitance of the VNG 7AF.

Fig 6. Basic VMOS digital
switch or amplifier.

-4

Bl
»

VNB7AF

f

P ov
T

The rise and fall times of the output of the circuit are
determined by the source impedance of the input signal,
the input capacitance and forward transconductance of the
VMOS device and the value of R.. If R is large compared to
Rs the VNB7AF gives rise and fall times of roughly 0.11 nS
per ohm of Ry resistance. Thus, a 100R source impedance
gives an 11 nSrise or fall time.

If R_is not large compared to Rg these times may be
considerably changed. A point to note when driving the

‘VNB7Af is that it's input Zener forward and reverse ratings

must never be exceeded. Also, because of the very high
frequency response of VMOS, the device is prone to
unwanted oscillations if circuitry is improerly designed.
Gate leads should be kept short, or be protected with a
ferrite bead or small resistor in series with the gate.

VMOS can be interfaced directly with the output of
CMQS, as shown in Figure 7. Rise and fall times of about
60 nS can be expected, due to the limited output currents
available from a single CMOS gate. Rise and fall times can
be reduced by driving the VMOS from a number of CMOS
gates in parallel, as shown in Figure 8, or by using a special
high-current driver.

VMGOS can be interfaced with TTL (either standard or LS
type) by using a pull-up resistor on the TTL output, as
shown in Figure 9. The 5 volt TTL output of this circuit is
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5 TO 15V +Ve v
RL
[ o O]
ouT
| —
%
4011
VN67AF
L oV
Vi
Fig 7. Method of interfacing VMOS with CMOS!
o———
5 TO 15V +Ve
v+
RL
! 0
ouTt
}
4
' _Ejo__ VNG7AF
cD40M
ov

Fig 8. VMOS switching times can be reduced by driving with a
number of gates in parallel. Typical R; = 25 nS.

sufficient to drive 600 mA through a single VNG67AF.
Higher currents can be obtained either by wiring a levet
shifter between the TTL output and the VN67AF input, or
by wiring a number of VNG7AFs in parallel as shown in
Figure 10. :

Analogue Circuits

VMOS power FETs can be used with relative ease in either
the common source or common drain {voltage follower)
modes. The voltage gain in_the common source mode is
equal to the product of RL and the devices gm or forward
transductance. In the case of the VN67AF, the device gives
a voltage gain of 0.25 per ohm of R, value, i.e., a gain of
4.0 with 16R load, or a gain of 25 with a 100R load. The
voltage gain in the common drain mode is slightly less than
unity.
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ouT

7400
ETC

VNG67AF

Fig 9. VMOS can be driven from the output of TTL if a pull-up
resistor (R1) is used.

v
1 RL
—0

Ry out
10k

|11

7400
ETC

~ i -
VNG /AF
—0
iy

Fig 10. Boosting the output of Fig 9 by driving three VNG7AF in
parallel.

Fig. 11 shows three alternative basic ways of biasing the
VMOS power FET for common source operation. In most
practical applications, the device will be biased into the
linear mode, with the drain at a quiescent value of
approximately Vi /2, SO that maximal signal swings
can be accommodated between the cut-off and saturation
clipping levels.

In Fig 11a the gate is biased at a supposedly fixed level
by potential divider R1-R2. The input impedance of the
circuit is (at low frequencies) equal to the parallel values of
R1 and R2. Defects of this simple biasing arrangement are
that the voltage biasing level varies with the supply voltage,
and the drain cuprent biasing level depends on the charac-
teristics of the individual VNB67AF that is used in the
circuit. An advantage of the circuit is that the quiescent
drain voltage can be biased below that of the gate.

The alternative circuits of Figs. 11band 11c can be used
in cases where the quiescent drain voltage is greater than
that of the gate. In Fig 11b, potential divider R1-R2 is fed
from the drain of the VN67AF, and DC negative feedback
makes the quiescent drain current substantially indepen-
dent of variations in supply voltage and device characteris-
tics. AC negative feedback also occurs, and reduces the
effective input impedance to a value approximating the
parallel values of R1 and R2 divided by the voltage gain
(gm x R)) of the circuit.

Figure 11c is a simple modification of the Fig 11b circuit,
and results in increased input impedance. R3 is wired

/ >
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Fig 11. Methods of bias for
common source VMOS
operation.

between the gate of the VN67AF and the junction of
R1-R2. R3 does not effect the biasing of the circuit, but if
its value is large relative to that of R1 and R2 it raises the
input relative to that of R1 and R2 it raises the input
impedance to a value approximating that of R3. If the
source impedance of the input signal is low relative to R3,
the AC negative feedback effects of the circuit are virtually
eliminated and the input impedance is further increased. If.
in the Fig 11c circuit, the drain is likely to swing below the
desired gate bias level under active conditions, a capacitor
can be wired across R2 to preserve stable biasing condi-
tions.

Fig. 2 shows methods of biasing VMOS power FETs for
common drain operation. In Fig. 12a the circuitis biased by
a simple potential divider (R 1-R2), and the source takes up
a value a few volts below that of the gate. Because of the
inherently high level of negative feedback of this configu-
ration, the resulting bias (quiescent) source/drain current
of the circuit is substantially independent of the character-
istics of the individual VN67AF that is used. The input
impedance of this circuit is equal to the parallel values of R 1
and R2.

Figures 12b and 12c¢ show how the input impedance of
the basic Fig 12a circuit can be increased. In Fig 12b, R3 is
given a value that is large relative to R1 and R2, thereby
raising the input impedance to a value approximating that
of R3 without effecting the biasing of the circuit. In Fig 12¢
the value of R3, and thus the input impedance, is effec-
tively increased by a factor of 1/{1 — Av) via bootstrap
capacitor C2. Thus, if R3is 10M and Av is 0.95, the input
impedance is raised to 20M. If R3 is 1TMO and Av is 0.99,
the input impedance is raised to 100M. C2 must have the
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+V SUPPLY

Fig 12. Bias for common
drain VMOS operation
methods.

impedance that is low relative to R1 and R2 over the
required bandwidth of the amplifier.

Practical Circuits

The best way to get to know VMOS power FETs is to
experiment with them in a few practical circuits. With this
in mia, Figs. 13 and 22 show a few simple designs that
you can play with. All of these circuits are based on the
VNGB 7AF, which typically costs less than a pound in one-off
quantities.

6 TO 12V I +Ve -0
6 TO 12V I +Ve o
BELL,
L olisty
OR RELAY OR RELAY
TOUCH
CONTACTS
PROBES
I v 0o
v -O

Fig 13. Touch switch. Fig 14. Water switch.

Figs, 13 and 14 couldn't be simpler. When the
contacts/probes are open, zero volits are on the gate of the
VNG67AF and the device passes zero current. When a
resistance (zero to tens of megohms) is placed across the
contact/probes (by contrast with skin resistance, water,
etc), a substantial gate voltage is developed by potential
dividier action and the VN67AF passes a high drain
current.
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1d
L
[ sToy ] e i, Pl
I PUSH :;\‘/\m—on |"°N % aoe
ON BELL,
BUZZER \5
OR RELAY

Fig 16. DC lamp dimmer.

Fig 15. Delay turn off
switch.

in the Fig. 15 circuit, C1 charges rapidly via R1 when S1
is closed and discharges slowly via R2 when S1 is open
Thus, the load activates as soon as S1 is closed, but does
not deactivate until some tens of seconds after S1 is
released.

Figs. 16 to 18 are lamp control circuits. In Fig. 16 the
drain current and lamp brightness is controlled via RV1. In

Fig 17. Soft-start analogue
lamp switch.

Fig. 17 the lamp turns on slowly when the switch is closed
as C1 charges up via R3, and turns off slowly when the
switch is opened as C1 discharges via R3.

The Fig. 18 circuit is a highly efficient ‘digital’ lamp
dimmer. The two 4011 gates are connected as an astable

1+
Cc1
ON l 10u
// O

ov

D2
v N4 148

Fig 18. Digital DC lamp dimmer.

multivibrator that has a mark/space ratio that is variable
from 10:1 to 1:10 via RV1, and has it's output fed to the
gate of the VNB67AF, thereby enabling the ‘mean’ lamp
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Fig 19. Warble-tone alarm (2 tone output).

brightness to be varied from virtually full-off to full-on.

Fig. 19 is an inexpensive but very impressive alarm-cell
generator circuit that produces a police-like ‘dee-dah’
sound. The alarm can be turned on by closing PB1 or by
feeding a ‘high’ voltage to the R1-R2 junction. The circuit is
used with an 8RO speaker, and generates roughly 6 watts

of output power.
+12V
8RO

™ 7V QUIESCENT
R1
D
220k g3
220k &
—— AN/ VNB7AF
s

| —
por==
7 Cc2
L 100n
+
RZO
560k
c1
1u0 N
oV

7777
Fig 20. Super simple class-A amplifier.

The Fig. 20 class-A power amplifier gives an incredibly
impressive performance, but is very inefficient. The
VNGB67AF must be mounted on a decent heat sink. Since the
amplifier is used in the class-A mode, it produces a valve
sound output. Because of the excellent linearity of the
VNB7AF, the apparent distortion of the amplifier is
remarkably low. When used with 8RO resistive load, the
amplifier has a bandwidth that extends up to 10 MHz.

The Appraisal

VMOS is undoubtedly a remarkable technoiogy with
many great advantages over conventional bipolar techno-
logy. Latest reports indicate that at least five major
semiconductor companies other than Siliconix are now
actively researching into or actually manufacturing VMOS
power FETs, so that technology is clearly not just a ‘flash in
the pan’. Each of these companies is apparently developing
it's own particular version of the technology and pre-
liminary reports indicate that the Siliconix technology is still
way ahead of the competition in most areas (switching
speeds, device linearity, high voltage rating, etc.).
Siliconix are expected to announce a 400 volt 8 amp
device, which can switch 8 amps in less than 100 nanose-
conds, within the next few months. They already have a 65
volt 8 amp 100 watt device on the stocks that can givea 10
dB gain at 175 MHz. >
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— FEATURE: VFET Applications

The simple circuit of Fig. 21 makes an excellent radio
control or CW transmitter output stage. The L1-C2 and
L2-C3 values must be chosen to suit the required operating
frequency.

WHIP
ANTENNA

RE AL TeEsE
INPUT G L2
O—-I VN67AF
c1
S
7
R1
100k
O— : —0
ov
mn

. ’ Fig 21. 60mW R/C or CW transmitter L1-C2 is tank circuit, C3-L2 is
-* . the antenna circuit.

Finally, Fig. 22 shows the basic circuit of a.20-watt
class-D audio power amplifer using a pair of VN6 7AF's. We
hope to publish a practical version of this circuit in ETI in
the near future, so keep your eyes open.

T —Q

HUOKH,
R

AMP
GENERATOR
INVE

| —

+ast
LOMPARATOR

R1

AUDIO
INPUT

o

LEVEL
SHIFTER

— 'Lj:v
[.

Fig 22. Basic circuit of a 20W clas-D switched-mode audio power
amplifier. An ideal application for VMOS.

The only criticism that we've been able to make against
the Siliconix VMOS power FET technology concerns the
present total lack of p-channel devices. Our spies tell us,
however, that Siliconix are already working on that pro-
blem, and will have it beaten within a year. If that is so, we
reckon that the 1976 prediction that ‘'VMOS may elimin-
ate bipolars within five years'* could still come true.

In the meantime, we at ETI are already ‘sold’ on VMOS,
and plan to use a good deal of it in the coming year. We
reckon that once you've started using it, you'll like it as
much as we do. ETI
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Build your own "‘EASY DICE' from the 5 intergrated
circuits and full components supplied, including box

and descriptive instructions. ®
; PCB \
Eamiplete Layout f 5)
S ) ]
N —

3 '3
A EER L4
: .

L] * o
el Chai 3

Al you need 1s a soldering iron
TWO DICE FACES TOUCH CONTROL .

a *Self Assemble Dice £3.95
b *Ready built Dice £4.75 (INCL. P+P)

Order now hum - Fringewood Electronics Ltd
1 Hatton Court Ipswich Suffolk 0473 210141

B .
Address

A BE IN
PICTURES?

Afraid of the dark?
If so this is no job
for you. Modmags’
photographer will
spend half his time
in our darkroom,
printing  pictures
and working our
graphics  camera.

D’YA WANN

When let loose on the real
world he will be working
under the direction of our
editorial and art departments:
taking photos for Electronics
Today, Hobby Electronics
and Computing Today. So if
you think you can make pic-
tures as good as (or probably
better than) those in this
magazine if you're not afraid

of the darkroom and £3400
\ salary sounds right, write now
\ to Diego Rincon,

Art Director,
Modmags Ltd.,

London, WC2H OEE.

\145 Charing Cross Road,_-—|

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979




electronics tod;

January issue on sale December 7th

Containing constructional details of five projects including a superb
DIGITAL FREQUENCY METER and a very hi-fi MOVING COIL PREAMP.
Amongst the usual array of brilliant features you will find KIRLIAN
PHOTOGRAPHY full explained and DEEP SPACE PROBES beautifully

‘ detailed. Miss a single page and you will weep long into the cold winter
nights.
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DIE

Liven up your Ludo with the ETI Dinkydie. Throw away that Block of wood

with dots on and bring your board games into the twentieth century.

dinkyd

ETI 814

ed up with shaking rattling and roli-
Fing that boring set of wooden dice?

Need something to brighten up that
game of which the kids have grown
tired?

We've spent some time designing this
little project — an example of just how
difficult it can sometimes be to get
something ’‘just right’: As few com-
ponents as possible, all the desirable
features, no obscure parts and nice low
price for the constructor.

Operation couldn’t be simpler: To
‘throw’ the dice, touch two fingers
across one set of screw heads seen either
side of the front panel in the picture
here. Your ‘throw’ then appears in a
dice pattern on the LEDs behind the
perspex.

To throw again, touch the pair of
screw heads once more.

If you leave the dice ‘un-thrown’ for
a few seconds, the display fades and the
circuit switches itself off, drawing only
a miniscule current in its quiescent
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state.
Mount all the components on the.
board, placing the LEDs last. These

PARTS LIST

should be spaced off the board by about e !
3 mm so to ensure that they are the Resistors all 4W, 5% &
highest components. |f the bolts are R1] 2M7 ® ; )
level no spacers are needed as they can R2,7 10k £
be tightened just enough to hold the R3 100k
LEDs hard against the perspex. If you =~ R4 56k
wish, a piece of block cardboard may be RS 4k7
cut to cover the other components to  * R6 270k
obscure the board. R9-R11 270R
Once the board is assembled the R12 330R
battery clip and battery may be connec-
ted and the device tested. Once bolted Capacitors

in the nuts on the underside of the §£ C1,C2  33u 10V tantalum
board should be quickly soldered to the G3 10n polyester
pads to ensure good contact. To com-

plete the assembly the bottom of the Semiconductors

case can be screwed in, and the battery DI IN914

jammed in place with a small piece of LEDI1-LED7 Red LEDs, TIL220R  *
foam rubber or styrofoam. (Use the bit:* © Q1,02  BC558

the CMOS IC’s came in perhaps). Fin- Q3-Q6  BC548 :
ally, if you fear for the coffee table top, IC1 4011B -
four adhesive rubber feet on the bottom IC2 4029B

£

EN ; )
~Miscellaneous

Case 9V battery clip, glue, four
o ‘6BA nuts and 20 mm bolts. PCB.

would be a good idea?

BUYLINES

(All the components used in the Dinky-  * v e
. die should be readily available from
your favourite mail order supplier. i
g S NCa
i
. 7 # o 3R
| & b, - e I, N T & e §
- o R
WW&

An LED sandwich — make sure the LED’s are the highest components on the PCB.
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PROJECT
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T, 6
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- 1C1 15 4011 1 4029 1
PIN 7 ISOV
PIN 14 1S +Ve 9
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TOUCH
CONTACTS
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TAG

1+

v
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R10
270R

R12
330R

Rt
270R

LEDS

Fig.1. Circuit diagram.

Fig.2. Component overlay.

w & 5@;{? B ,5, o
.. This ‘evice'simulates a single dice ‘die’
< electronically by illuminating LEDs in
a die face patterfi ‘after you-have held-
. ~your fingers on two sensor contacts
for a.period to ‘throw’ the dice. The
" device roperates by counting pulses
o from a free running astable multi-
~ vibrator, hence the number finally-
_ displayed is defined by the duration of
" the touch.
As the quiescent current is well
below 1uA, no power switch is used.
Initially, Q1 and Q2 are biased off.
The astable multivibration, formed by
ICla and b, is disabled and the display
driver Q6 is also off. When the sensor

s oy

ot

HORWOOD
34/1/D CASE

TO
BATTERY

" ”
" +Ve

&

RED 4mm PERSPEX

TOP OF CASE

Fig.3. Details of the hardware.

HOW IT WORKS

) EIGE
R EN &, &
contacts are touched, a small feakage
current flows into the basé of Q1/Q2

which form a Darlington pair, and the

. collectors go high. .

This has two effects. Firstly, the
astable multivibrator made up of two
nand gates (ICla and b) is enabled and
clocks the” counter, IC2, at about
“1 kHz. Secondly, C2 is discharged via
D1, in preparation for initiating the
display del}ay,period‘ The duration of
the .touch’ defines the number which
results, but the clock is sufficiently
fast to prevent any form of cheating.

When the touch contacts are re-
leased the clock stops and the inputs
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of ICld are pulled low.»The gate is
connected as an inverter, and the out-
put thus sourges current to Q7 which
enables the display by pulling the LED
cathodes low. The contents of counter
IC2 are thus displayed in die-face for-
mat by the LEDs, When C2 recharges
to above the threshold of IC1d via Q5
the display fades. Quiescent current is
well below 1uA, so no power switch is ;@
required. The “all ones” state (i.es
1111) is detectedsby the. carry output
and causes 1001 to be loaded by-the
parallel load input, IClc does the
required logic inversion for the parallel &
load function.
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L LM320K12 1,65 LM340K18 1,25 LM1307 1.75
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7889 Clairemont Mesa Blvd. e San Diego, California 92111 U.S.A. ”:Sggg ‘-gg
NO MINIMUM TA7205  6.95
COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED e

SPECIAL DISCOUNTS|

Total Order
$35-899
$100-$300
$301-$1000

Oeduct
10%
15%
20%
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RAIN ALARM

Don't get wet feet, don your wellies and come and see the Rain in Spain fall

Mainly on the ETI Rain Alarm. - By George, we've got it!

ave you ever been tied up with
H other jobs, such as polishing

the furniture, doing the
washing up, etc while your washing is
out drying on the line? Then, just as
you are finishing your present chore
you look out of the window and see
that the heavens have opened on your
nearly dry washing. Well, this hap-
pens virtually every Monday (being
washing day) to the ET| Project Team
and we were just about getting fed up
withit . . ..
. .. .so we had a conference!

It became apparent, after we had
looked in the piggybank and found we
didn’t have enough for a second-hand
tumble dryer, that we should do
something constructive (for a
change). We decided that even we
couldn’t design a machine to stop
it raining on Mondays (though
officially we won’t admit it) so the
alternative was the ETl Rain Alarm,
which, at the vaguest hint of rain, will
ring out loud and clear so that the pots
and pans can be dropped while we
run outside and fetch in the washing
from the line. ‘ >

O—

34V5

fo BELL OR
TO PROBES 1KC BUZZER
5 i D1
R1

27k

NOTES:
D11S 1N4001
Q11S BC18ZL
SCR1 1S C106D

Fig. 1. Circuit diagram.
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HOW IT WORKS

The heart of the rain alarm lies around the
thyristor SCR 1 which switches the bell or
buzzer on. Normally, in D.C. mode a
thyristor is switched on by a small gate
current. It will not switch off however,
until the voltage applied across the whole
device reduces to near zero, at which point
it will remain off until the voltage at the
gate increases enough to switch it on
again. .

When used with a make and break
device such as a bell or buzzer the applied
voltage momentarily decreases to zero at
whatever frequency the bell or buzzer is
operating at. This will in turn, switch off
the SCR. This gives us a non-latching D.C.
switch, operated by applying a small D.C.
voltage to its gate.

QI provides switching action in that as
the resistance across the probes decreases
from infinity to a comparitively low value
(ie. as rain talls on them) then the voltage
across R3 increascs from near zero to
above the threshold voltage necessary to
switch SCR1 on.
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PROJECT : Rain Alarm

=
2 [ [ ® 5 o ﬁ“%(_«‘ L - ~.'.-‘ G
g 5 3 RESISTORS All %W, 6% : _parts should be easily obtainabl
R R1 27k om_your local stockists. However ;s
LT R2,3 1k0 .any -of the mail order firms adver-
..1. “tising in ET! should be able to help, |
- SEMICONDUCTORS if you are stuck. .
; a1 - BC182L o '
D1 1N4001
x:_?o BATTERY SCR1 C106D
.l... -t rectly. Use a printed circuit mounting
MISCELLANEOUS . switch for SW1 if you can obtain one
SW11 SPST switch 4 — it makes a neater job, but if not, any
3-4%v E::'t or buzzer 4% volt SPST switch will do. ,
. ery. .
Small piece of stripboard. The probes in our prototype were
Fig. 2. Component overlay. constructed from a small piece of

Of course detecting rain to keep
your washing dry needn’t be its only
function. Anywhere a device to detect
the presence of water is required, then
the Rain Alarm will do it. It takes only
minimal current when in standby
mode so can quite happily be left on
for long periods without significantly
battery wastage.

Construction

As the whole rain alarm only contains

seven components, including the
on/ off switch, it fits very neatly onto a
small PCB only about 1 inch by 1%
inches (or 25 mm by 40 mm if you
have already been metricated by the
vet). In fact, the 4%z volt bell battery is
by far the biggest item in the project.

The construction of the circuit on
our PC layout will present no difficul-
ties — just take care that the
semiconductors are inserted cor-

commercially available stripboard,
the two leads soldered to alternate
copperstrips, providing an inter-
leaving of the copper. Any small drop
of water landing on the copper side of
the stripboard will automatically
bridge at least two of the strips,
therefore operating the alarm.

And, now that you have finished
the ETI Rain Alarm, you can go — in
the words of the immortal and legen-
dary Gene Kelly (Ray's hero) —
Ringing in the Rain. ETN

MEN'S FIVE
FUNCTION
QUARTZ LCD

y****ﬁ***i**************i***&**}***********************i

* ok ok ok ok k%

_Hours, mins., secs.,
month., date, auto.
calendar. Quality metal
bracelet.

£6.95

]

% Ak Ak kA Ak kK ok ok ko ko ok ok ok ok ok ok ok e

OUTSTANDING
FEATURES:

DUAL TIME: Local time
always visible and you
can set and recall any
other time zone (such as
GMT). Also has a light for
night viewing.
CALENDAR FUNC-
TIONS include the date
and day in each time

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

A

s Min., sec., hr. Day, date,
month, backlight.

Gold/silver colour finish.

LADY'S
7-FUNCTION LADY'S LADY'S
ALARM 5-FUNCTION » S-FUNCTION
! Ladies’ 7-function Alam. WATCH 3 WATCH

& Hours, mins., sec., day,
month, date, backlight.

*

£14.95 £12.95 £9.95
MEN'S
DUAL TIME
ALARM
CHRONO
£35.00 MEN'S WY
, 11-FUNCTION

0n corng s 7-FUNCTION oD ALARM
intermediate (split/lap) ALARM WATCH

time while stopwatch
continues to run. Can also
switch to and from
timekeeping and stop-
watch modes without
affecting either's opera-
tion.

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

Alarm. Hours, mins..
g secs. Month, date, day, 6

¥ digits, 3 flags, plus con-
tinuous display ot day
and date or seconds.
Back-light.

£11.95

Hr., min., sec., day, date,
1/10 chronograph, lap
time, alarm, 6 digits plus
day, 12/24 hour option.
Month date/date month
option.

£18.95

6 digit, 11 functions.
Hours, mins., secs., day.
date. day of week. 1/
100th, 1/10th, secs.,
10X secs., mins. Spiit
and lap modes. Back-
light, auto calendar. Only
8mm thick. Stainless
steel bracelet and back.
Adjustable bracelet.

£10.95

L7 TIRONI

Cy

LD

12 Little Newport Stree
London WC2 /7JJ |

NXNNNNEXERXREXNX AR AN XN XXX XY
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Payment can be made by sending cheque or postal order. Write your name and address
and order details clearly. All products carry one year guarantee and full money back
10-day reassurance. Battery fitting service is available at our shops. All goods are sent by

first-class post.

Shop open 7 dsys per week, 12 noon to 8 p.m.
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MAGNUM
BAERD

Meet us on Stand C3 where our NEW CATALOGUE will be
on distribution, itemising:

MAGNUM AUDIO MODULES

MAGNUM ENERGY CONSERVATION MODULES
FUTABA VF DISPLAYS combined with

OKI L.S.I.

DELPAK KEYBOARDS

DELPAK POWER SUPPLIES

If you can’t make the exhibition but would like a copy of our
New Catalogue, send large S.AE. to:

MAGHNUIM AUDIO Lid.

DEPT.ETI12

13 HAZELBURY CRESCENT
LUTON LU1 1DF

TEL. 0582 28887

S.&R.BREWSTER

LIMITED
WHY PAY MORE?

for Miniature Soldering Irons & Accessories
8 ---.18 watt Soldering lron available men TR

7 in 12, 110 & 240 Volis. hitted with
No. 20 bit £4-43 + 24p
SPARE BITS .... No 19 size 1.5mm or No 20 size
3mmorNo. 21size4 5mmorNo
22 size 6 mm 52p o
No 78 1.C Desolder:ng Bt £1-04 +10p
No 1920L Long Life Bit £112 10p
SAFETY STAND ... ... . . . . .......£423 .. .+ 70p
SOLDER Savbit 20° 61p + 9p
Savbit 10 32p + 5p
Lowmelt 10’ 76p +10p
INDUSTRIAL/RETAIL ENQUIRIES WELCOME FOR THE ABOVE

We also Offer & Recommend for Mail Order &

Personal Callers Only paices eacn

including V.A.T

Oryx 50 Temperature Controlted Soldering lron
Spare tips for above

isotip quick charge rechargeable Soldering tron
Spare tips for above

Cable 7/0.2 11 Colours 100 meter reel

0.1 Veroboard 31, X 11}

0.1 Veroboard 4'," X 18’

Copper Clad board single sided

Watchmakers Side Cutters

Watchmakers Pllers

Transformer 100VA 2 X 12V 4.1A

OTHER ITEMS ALSO AVAILABLE ASK FOR LIST S.A.E.

MAIL ORDER DEPT.
86- 88 Union Street, Plymouth
PL13HG Tel:{(0752) 65011

Number when

&R/ SDLDERING IRONS

THE MIGHTY MIDGETS
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TUNIE N &

Build the World Famous

CHROM\A~CHIME

ST
B

p

\

7

Give your friendsawarmwelcome

This kit has been carefully prepared so that practically anyone
capable of neat soldering will have complete success in building it.
The kit manual contains step by step constructional details
together with a fault finding guide, circuit description, installation
details and operational instructions all well itlustrated with
numerous figures and diagrams
® Handsome purpose built ABS cabinet
® Easy to build and instal!
® Uses Texas Instruments TMS1000 microcomputer
® Absolutely all parts supplied including 1.C. socket
® Ready drilled and legended PCB included
® Comprehensive kit manual with full circut details
@ No previous microcomputer experience necessary
® All programming permanently retained is onchip ROM
® Can be builtin about 3 hours!
® Runsotf 2 PP3typebattenes
@ Fully Guaranteed

% Saue pounds on normalretad price dqdaddugwwd(
TMS 1000N - mpooz7a Micro

computer chip available separately if
required. Full 24 tune spec device

suppiied with data sheet and fully
guaranteed

R/C MODELLERS - LISTEN
FOR THE C.B. MENACE
GET A 27MHZ MONIT

* Audibly confirm your channel’s clear. |
* Tunes over whole 27mhz model band.(CB)
* Receives normal broadcast AM/FM

bands as well.
* Sensitive with telescopic aerial.
* Totally portable.
* Runs on standard batteries.
This neat three band Superhet receiver
notonlyprovidesaninvaluable service,
checking your channel and TX, but
gives normal broadcast reception
when you need it as well.
Costinglessthan adecentServo, you'll
find it cheap and reassuring insurance!

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
ASE ALLOW 7-21 DAYS FOR DELIVERY
-_—_—_—_—_—-
Please send me: ELLZS
TO- CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.
NAME B

ADDRESS

New low price only £495 inc. p&p

| enclose cheque/PO value €
or debit my ACCESS/BARCLAYCARD account no.

Signature

CHHOMHTHOHI“



MUSICAL
ALARM

Chrono-plays melody
on alarm 6 digit Il
functions countdown
alarm, Dual time zone,
1/100th sec chrono,
2 piece s/s bracelet

£25.95

inc. VAT p&P
VT20 8mm thick

LADIES COCKTAIL WATCHES.

£12.95 inc.

LCD SNODZE
ALARM

24-hr. alarm Hours,
Mins., Secs., date,
month, back-light,
auto. calendar.
Adjustable stainiess
steel bracelet,

GREEN DISPLAY
MAINS ALARM CLOCK
RADIO

3 wavebands, LW, MW, FM
Snooze alarm, dimmer control

’——..... ‘- .. ‘\

o]

220x150x60mm
ONLY £19.95

(Inc. VAT, P&P)

ATARI VCS System

— Most popular top range
micro-video game

Current cartridges — Air Sea Battle {27),
Space War (17). Qutlaw (16). Video Olympics
(50). Breakout {12). Basketball (2). Surround
(14). Blackjack (7). Basic Maths (8)
Codebreaker (20) Hunt & Score (8). Miniature
Golf {2). Skydiver {5). Street Racer {27),
Chess {8) Levels Backgammon (8). Brain
Games, Bowling,

12-month guarantee,

ONLY
£12.95

(inc. VAT P&P).

BELTIME
CHRONOGRAPH

9 Functions

Hours, mins, secs,

day, dste, month,
interchange feature,
automatic calendar,
backlight, net time /lap
time. Stainless steel
bracelet, 8mm thick

£12.95 (inc. vAT P&P)

vTO7
Same day despatch

BELTIME MICROPROCESSOR
vTis

* 2alarms
* 2 chronos
* Hourly chime
* Mineral glass

Hours (program
12 or 24),
minutes, seconds,
day
{multi-language
program). Date,
1/100th sec.
chrong 24 hrs..
countdown
chrono with
alarm, backlight.

£37.95

{inc. VAT P&P})
Same as HE offer

12-month guarantee.

VCS Unit — £159.95 inc.
Cartridges mostly — £14.95 inc.
CHESS (8 levels) — £45.00 inc
BACKGAMMON — £34.50 inc.
SUPERMAN — £23.25 inc.

details on request,
Same day despatch.

ALARM CHRONO
with 9 World
Time Zones

6 digits, 5 flags.

6 basic functions.

8 further time
zones.

Count-down alarm,

* Stop-watch to

12 hours 59.9 secs.
in 1/10 sec. steps.

Splitand lap

9mm thick.

Back-light,

Fully adjustable
bracelet.

ONLY
£29.95

{Inc. VAT, P&P)

TELENG TELEVISION COMPUTER SYSTEM
— low cost micro-video game — British made

Details on
request

Comes
complete
with Sportsworld

— anew dimension to video games “

11 exciting VIDEOPACS

PAC 1 — Motor Race,
Spin-out, Cryptogram, PAC
2 — Paris, Space Rendez-
vous, Logic, PAC 3 —
American Football, PAC 4
— Ar-Sea and Tank Battle.
PAC 5 — Blackjack, PAC 6
— Ten Pin Bowling, Basket-
ball. PAC 7 — Maths, Echo.
PAC 8 — Baseball, PAC9 —
Computer (Assembler and
Machine code). PAC 10 —
Golf. PAC 11 — Space
Conflict.

G7000 — £149.95 inc.

VIDEOPACS
most each — £12.995 inc.

Sportsworld, Combat, Horse Racing,
Maze Maths Two, Far in Raw,
Mastermind, Air-Sea Battle,

Boxing, Black Jack,

Sporting Shotgun,

Motor Racing,

Maths One Circus

Console — £89.95 inc.
Cartridges — £12.95 inc.

full
details
on request

Same
day
despatch

G 7000 includes
controls, adaptor,
VIDEOPAC 1

Allow 7 days delivery unless specified

VIDEOTIME PRODUCTS, 56 QUEENS ROAD

SEIKO MEMORY
BANK vrz1

Calendar watch M354
Hours, mins., secs.

Month, day, date-in

12 or 24 hour format

all indicated continuously.
Monthly calendar display
month, year and all dates
for any selected month over
80 year period.

Memory ban function.
Any desired datesup to 11
can be stored in advance,
2 year battery life.

Water resistant.

Same as ET| ofter

onwy £74.95 inc. vat Pap

Low cost 5 function 4 digit — £7.95 inc.

SOLAR LCD

CHRONO

* WATER RESISTANT
{no vents)

* MINERAL GLASS

* ALL STAINLESS
STEEL

* ONLY 7mm THICK

ALARM

24.-hr. alarm with
on/off indication.
1/10 second
chronograph
measuring net,

lap and first and
second place times.
Oual time zone

Same day despatch

£29.95 (1. VAT, P&P)

VT16

LCD ALARM
CHRONOGRAPH

All usual features.
Perpetual calendar,
day, date.
24:-hr_alarm with
on/oft indication.
1/10 second
chronograph
measuring set,

fap and first and
second place times.
Dual time zone
facility

Night light
12-month guarantee

ONLY
£17.95

(Inc. VAT, P&P)

Same day despatch
Bame as ETI offer

SOLAR
LCD ALARM
CHRONOGRAPH:

»
24-4r. alarm with
on/oft indication
1/10 second
chronograph i
measuring net
lap and first and
second place
times.

Dual time zone
facility.

Night light

ONLY
£19.95

(inc. VAT, P&P)

‘:!:
G dee

Same day despatch
VT12

VAT included. Cheques or P.O.s or telephone Card No. to

BASINGSTOKE, HANTS RG21 1REC. Tel: (0256) 56417 or 26620 TLX: 858747

FACTORY AGENTS WANTED MONEY BACK GUARANTEE OFFERS SUBJECT TO AVAILABILITY. TRADE ENQUIRIES WELCOME
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NEWS

Having spent a month coiled up with
a lump of Coral (well each to his
own) Ron Harris presents a review
of the new MC81 pick up.

has remained off, the soldering iron cold, the wargames

unplayed and the books unopened. Meanwhile the power
amp glows red in the night and my neighbours have taken to
wearing ear defenders and shaking their fists at my
approach.

Ah, the fools, they know not the delights they scorn. . . .

You see. | have been playing a lot of records this month,
all due to this MC81 device | mentioned when last you read
Audiophile. They should put a warning on the side of the box
— "'This cartridge can seriously damage your social life."’

At first glance it is a most unimpressive blob of black
plastic, but that in itself brought to mind something someone
once told me about not covering judges with books — or
something like that anyway.

I T has been a month of musical evenings. The television

Book Covers
Being of the moving coil strain, the Coral MC81 needs a
head amp, or pre-pre-amp as some people with stutters
persist in calling them, to increase the voltage level to around
3mV in order that a normal RIAA input can process the
signal.

gThe unit designed to work with the MC81 in this manner
is the H300, which possesses a few unusual points itself.
There are head amps on the market which will work with the
majority of cartridges. but none are totally satisfactory with
all. The best of these is possibly the Sony HA55, (which is
mains powered). The H300 has a variable input impedance
facility which suggests that it too is aimed this way and it will
be interesting to see if it gains acceptance on the end of
cantilevers other than the MC81. | confess | did not audition
it any other way myself, but | will get around to that. . ..

Back to the cartridge. !t weighs a puny 5g, but is
surprisingly large for this weight as you can see from the
photos. Set up in the SME Il the Coral tracked most material
happily at 1.8g, and took everything (just!) at 2.0g. The
damping option on the SME should be exercised, although
the fluid may need thinning for best results.

One good point about the cartirdge body itself is that the
top is sensibly large and flat — allowing for a large contact
area with the headshell and thus good mechanical coupling
between the two. At least it would do if the SME headshell
was long enough!
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AUDIOPHILE

Coiled Up

Initially | had the MC81 operating through a HA55, while
the H300 was getting over its birth pains and into this cruel
world. In this configuration the cartridge worked well, but |
was less than happy with the lowest bass registers. The
mid-range, however, came as a revelation. |t was crystal
clear and sharp and ‘opened out’ relative to the other
cartridges | was comparing with it (Coral’s own 777EX and
the Entré 1). Treble quality was all 1'd hoped for, being both
accurate and extended without either emphasising surface
noise or wielding that steel edge with which some moving
coils cut through the music. | was impressed!

| was further beguiled once | had the MC81 and H300
operating together, a combination which went a long way to
taking the ground from under my objections to the bass. It
was never that the unit lacked bass at all, but that | had a
feeling that the level was down upon what | would have
expected. >
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Fig. 1. Frequency response of the MC81. If you can’t see it that's
because it's so straight it's hidden behind the graph paper. What
happened to all those nice dips and peaks reviewers could have
such fun commenting on?
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Bass quality was immaculate. Each instrument, bass
guitar, drum, double bass or whatever was clearly and
precisely identified and distinguishable. If you think that's
easy, try it with your own cartridge — now — can you
absolutely distinguish the different notes from a bass guitar
for instance? Is the bass drum in full possession of it's
transients?

As regards this aspect the Coral has the best bass |'ve
heard and I'm not prepared to trade that quality back in for a
bit more quantity of a less than equal pedigree.

Timely Decision

Running through an evening of the best recorded LPs | had

soon convinced me that any initial unease | had experienced
was groundless. Direct comparison between the V15 1V, the
Entré an FR1 and the MC 91 led to others being employed in
ever shorter bursts and, before the day was through, left
alone.

In each comparison there were differences. The FR1 had
a 'sweeter’ mid-range but not the incredible detail. The
Shure had for more bass signal present but not the attack
and the Entré just didn’t measure up at all — with either or
any head amp.

In fact it was probably the V15 IV's slight bass emphasis
that had led me up the garden path in the first place.

Talking Of Heads

Consider the H300 for a moment. The input of this device
has variable gain and variable capacitance facility. Loading
can be switched from 5000p to 20000p in steps of 5n. Gain
can be switched up from 23-30d8B.

Both these are controlled by DIL switch banks on the front
of the PCB, but can only be accessed by removing the front
panel entirely. That same panel contains the power switch
and ‘charge’ light.

The H300 takes its electrons from a Ni-Cad source, and
when switched off the batteries go on trickle charge. It takes
{(say Videotone) twelve hours to deplete the storage — |
didn’t fancy staying awake long enough to get an accurate
figure — and forty eight hours to replace the power once
used up. The charge light (LED) comes on when the box is
switched off, a changeover relay diverts the input from a
separate mains adaptor to the charger. This same relay
operates as a switch-on delay system to prevent a ‘thump’
which is potentially dangerous to amp, ears and cones.

Unfortunately this relay doesn’t seem to work on switch
off and | gota loud 'whoop' if | did things in the wrong order!
Itcould all lead to a flat cell and no music tonight, Josephine.

All'in all, even weighing the advantages of reduced hum
and lower source resistance (hence less RF interference etc),
I think 1 prefer a plain mains supply
with the extra costs that infers.

Stiil the H300 system works, and works weli. The head
amp sounds very fine indeed, and on audition proved
indistinguishable from the Sony HA55 at a fraction of that
unit’s cost.

Full marks for circuit design and final performance
Videotone but the grumble on supply you'll have to live with
— it's an odd solution albeit one that works.

System Round- Up

Taken together the MC81/H300 system is an impressive
and exciting new pickup system. The cartridge is well-nigh
excellent and does not entail a second mortage on the
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Above: the H300 sat sitting between the MC81 in SME dressing
and an ACI it fed. Small is it not?

mortage to afford it, like some Oriental Offerings | could
name (It costs about £90 in the shops).

The H300 sounds very healthy indeed, but has that
quirky PSU arrangement. This should give no trouble but
does not make life as ""thought-free’" as it could. (Cost circa
£60).

| would heartily recommend anyone interested in a new
cartridge to head foran MC81 with open ear, and try and get
a good listen.

If Felicity Kendal was interested, |'m sure | could find
SOMEONE willing to extend the hospitality of his hi-fi for an
evening or two (thousand!).

A Gold Ring To It?

The point on the right has a point to it. A very strange
shaped point—but a point nonetheless, a Van den Hul
point in fact. After many months of trial and tribulation
Goldring have fitted said sharp bit to a cantilever for their
new G900IGC pick-up cartridge.
To all things under heaven there is a season, eh?
Welcome to the pickup season. After the Coral cometh
the IGC and lo, music was bountiful upon the ears of
Man and he heard that it was good.

The new G900 is claimed to exhibit greatly reduced
distortion when compared to either a conventional ellipital
point or the Shibata variation upon the theme. This is
claimed to be due to the straight line of contact between
stylus and groove and the smaller minor radius of the Van
den Hul design.

The finish and presentation of the cartridge is superb,
but up to now | haven't had a chance to listen to my sample
at all. So once again its next month folks . . .
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NEWS: Audiophile
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Tuning In JVC

interesting looking new tuner from JVC, the TX5, features
their award winning Phase Tracking Loop detector stage.
Naturally PTL is claimed to improve everything from AM
objection to sliced bread — and judging by the details I've
seen could be Wonderloaf are in for a hard time.

The TX5 also has two patented ideas incorporated — a
‘quieting slope’ control which acts as a sort of signal
Above: the point of Goldring’s new G900IGC is easily seen. sensitive noise reducer, and a new tuning system. The price
is around £250. EN

New forNascom1
fromMicrodigital |

Put your Nascom to work with the new

i 8
Microdigital Relay Board  Light displays

* 16 Reed Relays, totally isolated 200 mA, * industrial process control.
50 V.D.C. 5 W max each. Operate and release - Model Raliway Control.

time 1 ms (Including bounce). ]
Single sided, glass fibre board, with gold plated Pre programmed music generation.

*

edge connectors and silk screened component * Robots, Central Heating Systems.
laycut. * Stepping Motors.

* Plugs directly into Nasbus, does not interfere 4L ?

- with: normal Nascom operation, all interupt and PRICE £49.95 plus V.A.T.(Total Cost£57.44
D.M.A. Daisy Chain Links carried on. Draws Access, g arcl aycaré, Mail Order. )

only 250 mA from each of the +83 and +12V Ralls. i

* All components supplled, all IC’s socketed, m
easy to bulld, and easy to program in Basic or Jbu 'LN'

Machine Code.

* Oceuples 2 consecutive ports, link selectabie — Y
sevaral boards can be used on one Nascom

System.
25 Brunswick Street, Liverpool 1.2 0BJ

* Output is via front edge connector on 0.1” Tek: 051-236 0707 (24 hour Mali Order)
centres. Uses standard edge connectors for 051-227 2535 (Al other Depts.) .
cor:nection to controlled devices. Mﬂ&ﬂ&: ggr(isﬁg'mﬁmﬂgrﬂ}'io.

0 Stam
* Complete manual with sample software. @ Liverpool 42 &gfq E

]

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979 41



4020  S0p
4022 50p
4023 13p
4024 40p
4025 13p
4026  90p
4027 28p 4071 13p
4028 45p 4072 13p
4029 S0p 4081 13p
4040 55p 4093 36p
4041  S5p 4510 60p
4042 55p 4511 60p
4043 50p 4518 65p
4017 47p 4046 90p 4520 60p
4018 55p 4049 25p 4528 60p

FULL DETAILS IN CATALOGUE!

4050 25p
4060 80p
4066  30p
4068 13p
4069 13p
4002 13p 4070 13p
4007 13p
4009  30p
4011 13p
4012 13p
4013 28p
4015 50p
4016  28p

NES31 98p

LF356 80p
NES555 23p

LM301AN 26p
LM308 60p NES56  60p
LM318N 765p NES67  100p
LM324  4sp RC4136 100p
LM339  45p SN76477 230p
LM378 230p TBABOO 70p
LM379S 410p TBABI10S 100p
LM380  75p TDA1022 620p
LM3900 50p TLO8! 45p
LM3909 65p TLOB4 1250
LM3911 100p 2ZN414  80p
MC1458 32p ZN425€ 390p
MM57160 590p ZN1034E 200p

THIS 1S ONLY
A SELECTION!

709 35p
741 16p
747 asp
748 30p
7106  850p
7107 900p
CA3046 55p
CA3080 70p
CA3130 90p

0.2in
TIL220

LED's 0.125n
Red TIL209
Green TIL211 TiL221
Yellow TIL213 TiL223
Clips 3p 3p
DISPLAYS

DL704 0.3 cCC

DL707 03 inCA
FNDS00 0.5in CC

Low profue
by Texas

8pin 8v 18pin 14p 24pin  18p
14pin )0p 20pin  16p 28pin 22p
16pin 11p 22pin 17p  40pin 32p
3 tead TO18 or TOS socket 10p each

Soidercon pins 100:50p 1000:370p

VEROBOARD
Sizein 01 0160
25 x 1 14p  14p
25x375 45y  45p
25x5 S4p  S4p
375x5 64p  64p
3.75x 17 205 185p
Single sided
mns per 100 40p  40p
Top quality fibire glass copper nc?ur:l Single
sided. Size 203 x 95mm 60 wach
‘Dalo’ pens. 75p each

Vero
Cutier 80p

Pin inseruon
tool 108p

Five mixed sheets of Altac 1450 per pack
Carbon tilm reyist
ors. High stabitity,

@ low noise 5%
E12 seres 4.7 ohms to 10M. Any mix
each 100+ 1000+
0.25W 1p 0.9p 0.8p
0.5W 1.5p 12p 1p
Speciat development pac ks consisting of
10 of each value from 4 7 ohms 1o 1 Meg-
ohm (650 resi 0.5W £7.50. 0.25W £5.70
METAL FiLM RESISTORS
Very high stability, low noise rated at '+W
1% Avaiabie from 5Tohms to 330k in
E24 serie; Any mix

each
0.25w 4an

100+~
3 5u

1000~
12

PLEASE WRITE
FOR YOUR FREE
COPY OF OUR
80 PAGE
CATALOGUE OF
COMPONENTS.

CONTAINS
OVER 2500
STOCK ITEMS.

ctionC
cggwooﬂe"'s

76 College Road, Bromley, Kent BR1 1DE.

ZTX500 16p

2NB97
BCY72  14p  2N3053
BD131 350  2N3054
BD132 35p 2N3055
BD139 35p 2N3442
BD140 35p 2N3702
BFY50 16p 2N3703
BFYS51 15p  2N3704
BFY52 15p 2N3705
MJ2955 98p  2N3706
MPSAO6 20p  2N3707
MPSAS6 20p 2N3708
TIP29C 60p 2N3819
TIP30C 70p  2N3820
TIP31C 65p 2N3904
TIP32C 80p  2N3905
TIP2955 65p  2N3906
TIP3055 55p  2N4058
ZTX107 14p 2N5457
ZTX108 14p  2N5459
2TX300 16p 2N5777

DIODES

1ING14 3p 1N4Q06 6p
1N4001 4p IN5401 13p
IN4002 4p BZY88ser 8p
ITT Full spec. product

1N4148 - £1.40/100. £11 1000

TANTALUM BEAD

0.1,0.15,0.22, 0.33,0.47, 0.68,
1 & 22uF @35V 8p
4.7, 6.8, 10uF @ 25V 13p
22@16V,47 @6V, 100 @ 3V . 16p

MYLAR FILM
0.001, 0.01, 0.022, 0.033, 0.047 3p
0.068, 0.1 4p

POLYESTER
Muilard C280 series
0.01,0.015,0.022, 0.033, 0.047, 0.068, 0.1. 5p
0.15,0.22 7p
0.33, 0.47 10p
0.68 14p
1.0uF . 17p
CERAMIC
Plate type 50V. Available in E12 series from
22pF 1o 1000pF and E6 series from 1500pF to
0.047uF 2p
RADIAL LEAD ELECTROLYTIC
63v_0.47 10 22 47 10 5p.
22 33 47 o

each

100
220
33 a7

470

JACK PLUGS AND SOCKETS
screened unscreened
2.5mm 13p
3.5mm 14p
Standard 30p
Stereo 36p
DIN PLUGS AND SOCKETS
ptug chassis
socket
2pin 7p ¢
3pin 1Mp 9p
Spn 180 11p 10p
Spin 240 13p 100 16p
Imm PLUGS AND SOCKETS
Suitable for tow voltage circuits, Red & black
Plugs 6p each  Sockets 7p each
4mm PLUGS AND SOCKETS
Avaitabie in btuv black. green, brown,
and yeliow = Plugs 11p each  Sockets
PHONO PLUGS AND SOCKETS
(nsutated plug in red o1 black 9p
Cresevet] pluy 13p
Singi socket 7p Doutie socket 10t

socket

red, white
12p each

STEVENSON

Electronic Components
SOLDERING IRONS

ANTEX X25 (25W) or ANTEX CX (17W)
Reel of solder (39.6M)

LOUDSPEAKERS

56mm dia. 8ohms.  70p 64mm dia. 64ohms. 75p
64mm dia. 8ohms.  75p 70mm dia. 8ohms. 100p
Magnetic earpiece including 2.5 or 3.5mm plug. 15p each
Crvstal earpiece including 3.5mm plug. 30p each

SWITCHES

Subminiature toggle. SPDT 70p. DPDT 80p.4
Standard toggle. SPST 34p. DPDT 48p.

390p each
240p each

Slide switches (DPDT) miniature or standard 15p.
Push to make switch. 15p. Push to break switch. 20p.

Wavechange switches: 1P12W, 2P6W, 3P4W, 4P3W. 43p

\
CONTROL KNOBS QN
Ideal for use on mixers etc. Push on type with
black base and marked position line. Cap avail- \‘
able in red, blue, green, grey, yellow & black. 14p.
Connection cable available in single or stranded packs of
eight colours. S

18p —
40 metre pack  85p 80p i?\ N
BATTERY CLIPS A
Battery clips for PP3 with lead. 6p each.\ﬁ/‘,«
Battery clips for PP9 with lead. 10p each. ZN
Miniature crocodile clips in red or black. 8p each.
Red or black probe clips. 20p each. & ™
Murata Ultrasonic Transducers. Q

180p each. 350p pair.

PANEL METERS

High quality 2"’ wide view meters.
Zero adjustment. Back illumination
wiring.

Available in 50 uA, 100 uA, 500 uA,
1mA, 100 mA, 500 mA, 1A. f4.75ea.
VU meter similar style. £1.40 ea.

SLIDE POTENTIOMETERS
Good quality 60mm - e T

travel slider with

80mm fixing centres.

Available from 5k — 500K

in log and linear. 55p each.

Suitable black knobs 6p ea. Coloured knobs 10p ea

Single
8 metre pack 18p

\

We now offer one of the widest ranges of components at
the most competitive prices in the U.K. See catalogue for
full details. We weicome callers at our shop in College Rd,
Bromley, from Mon—Sat, 9am—6pm (8pm on Weds and
Fridays). Special offers always available

We also provide an express telephone order service.
Orders received before 5pm are shipped same day
Contact our sales office now with your requirements.
TELEPHONE: 01-464 2951/5770.

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+
15%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to April 1980.
Official orders welcome.

BARCLAYCARD
& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET)-

ALL PRICES INCLUDE 15/, V.A.T.




o Serial R$232 interface.

e 80 characters wide.

o Bi-directional printing.

o 60 lines per minute.

e 10 line print buffer.

96 character ASCII set.
(includes upper/lower
case, $,#, £)

IR e

BOXED AND BUILT
FOR ONLY £325

FEATURES

o Automatic CR/LF.
e 81" paper (pressure feed).
e 91" paper (tractor feed).
o Tractor/pressure feed.
o Baud rate from 110 to 9600.
o External signal for

optional synchronisation

of baud rate.

The Nascom IMP plugs straight intoa Nascom 1/2
butis usable with all other micro systems.
Parallel option will be available shortly.
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PLUS
VAT

[ P Y D D
] TO NASCOM MICROCOMPUTERS LTD

92 BROAD STREET

CHESHAM
Nascom Microcomputers

BUCKS
Tel: 02405 75155
NM/ETI/2
Please send me Nascom IMPs at £325

each plus VAT plus £2.50 p&p
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How about a round clock radio which can double as a very smart
desk clock — as we can testify!

To time, rotate one end of the cylinder to display the frequency
selected. Most of the functions are controlled by a push-button
panel and the display is a large, clear LCD affair.

Made by Hanimex, the battery clock radio comes in white, white or
white. It will lull you to sleep and then turn itself off an hour later
and waken you to the sound of Radio 1, or music if you prefer.

2 DIGITAL ALARM

This mains-only Hanimex alarm has a large 12-hour display incor-
porating AM/PM and alarm set indicators. You can have a dim or
bright display at the touch of a switch. Fast and slow setting buttons
make time setting simplicity itself. You can forget about knocking
these accidentally in the morning scramble to turn off the alarm, as a
locking switch is fitted under the clock. A 9-minute snooze switch
completes the list of all mod. clock cons.

3LCD CHRONO

Our Chrono comes complete with a high grade adjustable metal
strap and is fully guaranteed.

The LCD display shows seconds as well as hours and minutes. Press
a button and you get the date and day of the week.

Press another button and you have an accurate stopwatch with
hundredths of seconds displayed, giving the time up to an hour.
There's a lap time facility, too — and of course a back light.

£17.95

£10.60

£11.95

4 LCD ALARM CHRONO

This is no ordinary watch. It's a slim, multi-function, dual time LCD
alarm chronograph.

This model will show hours, minutes, seconds, date, day of the
week, stopwatch, split time, alarm and alternate dual time zone —
not all at once of course. There's a night light, too.

Hours, minutes, seconds and day of the week are displayed
continuously, while the date will appear at the touch of a button.
The alarm is beefy enough to wake you up in the morning and get
you to work on time (or wake you up when it's time to go home).

£16.95

To CLOCK RADIO offer
ETi Magazine, 145 Charing Cross Road
London, WC2

Name

Address

L n N §F N F N N N N § |
To: DIGITAL ALARM offer

ETt Magazine, 145 Charing Cross Road
London, WC2

Name

Address

To: LCD WATCH offer
ETI Magazine, 145 Charing Cross Road
London, WC2
Name ... ... ... .. .. ... ... ..
Address

To: ALARM/CHRONO LCD WATCH
offer

ETI Magazine, 145 Charing Cross Road
London, WC2

Name

Address

All prices include 15% VAT and postage

Examples of Marketplace offers can be seen at our Charing Cross Road offices.
Please mark your envelope with the offer that you want.
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HOME COMPUTING BARGAINS

Ail of this month’s offers have tull keyboards, use
your tv as a vdu and will read and write onto most
cassette recorders: — Ohio Scientific Superboard
\{ fully sssembled, 8K basic, 4K ram £188 + vat.
Tandy TRSBO level !l basic, converted to UK tv
standard. includes modulator and psu. 16K ram
£450 + VAT.

SINCLAIR PRODUCTS

PFM200 £52.69, case £3.40, adaptor £3.40,
connector kit £11.27. Microvision tv £91.44,
mains adaptor £8.88. PDM35 £29.76, mains
adaptor £3.40, cdse £3.40. DM350 £71.82,
OMA450 £102.71, DM235 £52.68. Accessories
for all 3 models: — rechargeable batteries £7.99,
mains adaptor/charger €3.94, case £9. Enter-
prise prog calculator £23.27. New 10MHz scope
£149,

COMPUTER GAMES

Chess challenger 7 £84. Voice challenger £239.
Checker challenger 2 £48. Checker challenger 4
£84. Atari video computer £147. Cartridges
£14.32. Star Chess £62. Chess champion 6 £81.

CONTINENTAL SPECIALITIES PRODUCTS
EXP300 £6.61. EXP350 £3.62. EXP325 £1.84.
EXP650 €4.14. EXP4B £2.64. LP2 £20.70.

TV GAMES

Tank battles kit £6.34. AY-3-B500 chip £5.27, kit
£4.26. Stunt cycle AY-3-8760 chip £12.486, kit
£4.26. 10 game paddie 2 AY-3-8600 chip
£10.25, kit £7.03. Racing car chip AY-3-8603
£13.63. Modified shoot kit £5.28. Rifle kit
£5.27. Colour generator kit £9.05. Joystick 220K
£1.80.

MAINS TRANSFORMERS

6-0-6V 100ma 78p, 1%2a £2.60. 9-0-9V 75ma
76p, 1a £2.22, 2a £2.89. 12-0-12V 100ma
92p, 12 £2.75. 16-0-15V 1a £3.09.

JC12 AND JC20 AMPLIFIERS

Integrated circuit audio amplifier chips with data
and printed circuits. JC12 6 Watts £2.08. JC20
10 Watts £3.14.

FERRANTIZNA14
IC radio chip BSp, extra parts and pcb for radio
£4.10. Case £1.06.

PRINTED CIRCUIT MATERIALS

PC etching kits: — economy £2.32, standard
£4.36. 40 sq. ins pcb 66p. 11b FeCl £1.30, etch
resist pens: — economy 50p, dalo 84p, drill bits
1/32in or 1mm 27p, etching dish 89p, laminate
cutter 82p.

BATTERY ELIMINATORS

3-way types with switched output and 4 way
multi-jack: — 3/4% /6V 100ma £2.39, 6/7%/
gV 300ma £3.14. 100ma radio types with press
stud connectors 9V £3.57, 6V £3.57, 4%V
£3.57, 9+ 9V £4.79, 6+6V £4.79, 412 +4%:V
£4.79. Cassette recorder mains unit 7%2V 100ma
with 5 pin din plug £3.57. Fully stabllized type
3/6/7%2/9V 400me £5.78. Car converters 12V
DC input, output 9V 300ma €1.18, output 7%V
300ma £1.19n output 3/4%/6/7%/9/12V
800ma £2.86.

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors
4%V £1.49, 6V £1.49, 9V £1.49, 42 +4%V
£1.92, 646V £1.92, 9+9V £1.92. Cassette
type 7%V 100ma with din plug £1.49. Heavy
duty 13 way types 4¥2/6/7/8%/11/13/14/
17/21/25/28/34/42V 1A £4.95, 2A £7.72.
Car converter input 12V DC. output 6/7%2/9V 1A
stabilized £1.35.

STABILIZED POWER KITS

The first price is for kit without wrenstormer. the
bracketed price includes transtormer. B-way types
3/4%/6/7%/9/12/16/18V 100ma £1.74
(€£2.50), 1A £2.98 (£5.10), 2A £4.10 (£6.87).
Variable voltage models 2-18V 100ma £2.12
(£2.98), 1-30V 1A £2.98 (£5.95), 1-30v 2A
£4.98 (£11.24).

BI-PAK AUDIO MODULES
AL30 £4.04. PA12 £7.17. PS12 £1.42. 7538
£2.70. S450 £24.03. AL60 £4.87. PA100
£17.33. SPMB0 £4.57. BMTB0 £6.08. Stereo
30 £20.57. MABO £36.23.

COMPONENTS

1N4148 0.9p. 1N4002 3.1p. 741 8 dil 18p.
723 14 dil 31p. NE555 8 dil 25p. bc 183, bc213,
bc 547. bc549 4.2p. bc182, bc184, bc212,
be214, bc548 5p. tip3ic, tip32c 30p. tipdlc
39p. bd 131, bd132 27p. plastic equivbc 107 Sp.
fuses 20mm x 5mm cartridge . 15,.25,.5.1,2,3
5 Amp quickblow 1p, anti-surge 3.8p. resistors
6% %W E12 10R to 10M 1p, 0.8p tor Sp+ of
one value, polyester capacitors 250V .015. .068,
1mt 1.5p. 01n 033, 33 2.8p, 022, 047mf
3.3p, 22 47mt 4.9p. polystyrene capacitors Ei2
63v 10 to 1000 pt 3p, 1n2 to 10n 4p. ceramic
capacitors 50V €6 22pf 1o 47n 2p. electrolytic
capacitors 50V .5, 1, 2mf §p, 26V 6. 10mf 5p,
16V 22, 33mf Sp, 47, 68m! 3.5p, 100m! 8p,
330, 470mf 8p, 100mf 10p. zeners 400mW E24
2V7 to 33V 7p. preset pots subminiature 0.1W
honiz or vert 100 to 4M7 Bp. potentiometers AW
4K7 to 2M2 log or Vin. single 27p. dual 87p.
‘hin. red LEDs 9.7p. ic sockets 8 dil 8.7p, 14 dil

Wilmslow
-~ Audio

THE firm for speakers!

Send 30p stamp for the world’'s best catalogue of
Speakers, Drive Units, Kits, Crossovers, etc., and
discount price list.

[ @ AUDAX @ BAKER @ BOWERS & WILKINS @
CASTLE @ CELESTION @ CHARTWELL@ COLES @
DALESFORD @ DECCA@ EM! @ EAGLE@ ELAC @

FANE @ GAUSS @ GOODMANS @ |LM.F. @
ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK
@ LOWTHER @ McKENZIE @ MONITOR AUDIO @
PEERLESS @ RADFORD @ RAM @ RICHARD ALLAN

@ SEAS @ TANNOY @ VIDEOTONE @
WHARFEDALE @ SHACKMAN @ AUDIOMASTER @
TANGENT @ STAG @ YAMAHA

WILMSLOW AUDIO Dept. ETI

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF

10 1p, 16 dil 12p.
$-DECS AND T-DECS

S-Oec £3.79. T-Dec £4.59. u-DecA £4.69.

o-DecB £7.16. 16 dil adaptor £2.31.

SWANLEY ELECTRONICS
DEPT ETI, 32 Goldsel Rd., Swanley, Kent BRS 8EZ.

Mait order only. Please add 30p ta the totat cost of your order for postage. Prices include VAT
unless stated. Lists 24p post fres. Oversess customars deduct 13%. Otficial cradit orders
weicome.

Discount HiFi, etc., at:
5 Swan Street
TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-FI

e — — =
7400 7476 74 4013 _ LINEAR LM348N 90p SAS660 270p TBA810 100p
7401 :llgg 7480 ggg 7412? 1382 4015 3532 CA3039 70p LM380 80p SAS670 250p TBA8B20 80p
7402 12p. 7481 85p 74162 100p 4016 4Sp CA3046 70p LM381N 150p SL9178 650p TBA920Q 290p
7403 12p 7482 75p 74163 100p 4017 80p CA3060 225p LM382 120p SN76666N  100p TCA270S 250p
7404 12p 7483 80p 74164 115p 4018 80p CA3065 200p LM391 170p SN76003N  170p TCA270Q 250p
7405 18p 7484 100p 74165 120p 4019 50p CA3076 250p LM555 25p SN76013N  150p TCA760 300p
74086 30p 7485  75p 74166 140p 4020 100p CA3080 75p LM565 125p SN76013ND 130p TCA4500A  300p
7407 35p 7486 35p 74167 200p 4022 95p CA3084 250p LM709C 40p SN76023N 150p TDA1004 300p
7408  18p 7489  200p 74170 200p 4023 25p CA3085 80p LM710T05 65p SN76023ND 130p TDA1008 320p
7409  18p 7490  35p 74173 120p 4024  55p CA3086 50p LM710DIL 65p SN76033N  180p TDA1022 600p
7410 12p 7491 80p 74174  90p 4025 20p CA3088 185p LM723705 40p SN76131N  115p TDA1024 125p
7411 20p 7492  40p 74175 90p 4026 150p CA3089 225p LM723DIL 40p SN76227N  150p TDA1034 250p
7412 18p 7493 3s5p 74176 85p 4027 S50p CA3090AQ 400p LM733 120p SN76228N  160p TDA2002 320p
7413 30p 7494  85p 74177 80p .| 4028  85p CA3123E 200p LM739 150p SN76660N  85p TDA2020 320p
7414 50p 7495 70p 74178 160p 4029 100p CA3130 100p LM741 20p TAA300 250p TLO81 50p
7416 30p 7496  60p | 74179 140p | 4030 eop | CA3140 70p | LM747 70p | TAA350 250p TLOB2 100p
7417 30p 7497 190p 74180 95p 4032  100p CA3161E 150p LM748 40p TAAS550 35p TLO83 110p
7420 16p 74100 130p 74181 180p 4033 150p CA3162E 450p LM1303N 95p TAA570 250p TLOB4 130p
7421 30p 74104 65p 74182 90p 4040 100p CA3189E 250p LM 1458 60p TAAB618 150p UAA170 200p
7422 18p 74105 65p 74184 140p 4043  95p FX209 760p LM3900 60p TAA700 340p XR320 250p
7423 30p 74107 35p 74185 140p 4046 120p LD130 460p LM3909N 70p TAAT90 340p XR2003 150p
7425 30p 74109 55p 74188 320p 4047 100p LF356 90p MC1310P 150p TAD100 150p XR2206 400p
7426  40p 74120 115p 74190 100p 4048 60p LF357 90p MC1312P  160p TAD110 130p XR2207 400p
7427 30p 74121 25p 74191 100p 4049 asp LM211H 240p MC1314P 190p TBA120A 60p XR2208 590p
7428 35p 74122 50p 74192 100p 4050 50p LM300T05 170p MC1315P 230p TBA120S 70p XR2216 675p
7430 18p 74123 50p 74193 100p 4054 130p LM301AN 30p MK 50398 650p TBA120T 90p XR2264 440p
7432 25p 74125 4Sp 74194 100p 4055 130p LM301T05 .45p MM5314 380p T8A480Q 190p XR2265 440p
7433 aop | 74126 eop | 74195 100p | 4056 13sp | LM304 190p | MM5316  470p | TBA520Q  190p XR2567  250p
7437 30p 74128 75p 74196 100p 4060 115p LM307N 60p NE529K 150p TBA530Q 190p XR4136 150p
7438  35p 74130 130p 74197 80p 4066  60p LM308T705 100p NEB55 25p TBAS540 220p XR4151 350p
7430 15b | 74131 100p | 74198 150p | 4068 22p | LM30BDIL  100p | NESSG 70p | TBA550Q - 250p XR4202  150p
T4d1  7ob | 74132 ‘756 | 74199 150p | 4069 20p | LM309K ~ 140p | NES62B  420p | TBASGOC . 240p XR4212  150p
7442 70p 74135 100p 74293 125p 4070 30p LM310T05 150p NE566 160p TBAB41A12 250p XR4739 150p
7443  115p 74136 80p 74LS00 15p 4071 20p LM311705 150p NES67 170p TBA700 200p IN414 95p
7444 115p 74137 100p 74LS11285p 4072 20p LM317K 350p SAD1024 1400p TBA720Q 240p ZN1034E 200p
7445  100p 74141  70p 4075  25p LM324 70p SAS560 155p TBA750Q 200p 95H90 800p
7446  95p 74142 200p 4077 4o0p |- LM339 70p SAS570 150p TBAB0O 90p 11C90 1400p 4
7447  60p 74143 300p 4081  20p IN 4148 DIODES BY ITT/Texas, 100 for
7448 60p 74144 300p 4082 20p £1.50 In response to numerous requests we
7450 18p | 74145 75p 4093 80p Static RAM 2102 1024 % 1 bit 450 nano sec can now supply the ETI Equalizer Kit.
7451 18p 74147 180p CMOSs 4501  20p £1.00 each
7453 18p | 74148 130p | 4000  14p | 4507  65p 2112 256 X 4 bit 450 nano sec £2.50 Post and Packing 25p
7454  18p 74150 100p 4001 14p | 4510 100p Murata Ultrasonic Transducers 40kHz £1.80 each Add 15% VAT 10 total order
7460 18p 74151  70p 4002 15p 45117 150p £3.20 pair Minimum order: £1.00
7470 30p | 74153 70p | 4006 90p | 4516 120p
7472 30p 74154 100p 4007 18p | 4518 100p T POW E L L
7473  35p 74155 65p 4009  40p iggg 100p -
7474 30p 74156 85p 4011 18p 100p 306 ST. PAULS ROAD, HIGHBURY CORNER, LONDON, N.1. TEL: 01-226 1489
7475  35p 74157  70p 4012 18p | 4583  80p | Barclay / Access credit cards accepted
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HUM
FILTER

Got a hum problem that's making your hi-fi distinctly lo-fi?

Our natty notch filter cuts the moronic mains monotone down to size.

he magnetic field around the
T transformer in the power amplifier

can couple to the preamp or tape
deck. Also, the location of nearby 240V
mains wiring can cause problems that
can be very difficult to overcome. In
theory, if the equipment and leads have
been properly shielded and earthed this
problem shouldn’t exist. In practice it's
a very different story.

This project aims at overcoming
some of the problems of mains induced
hum by using a notch filter at the hum
frequency of 50 Hz. At this frequency
any signal present will be attenuated. At
frequencies either side of the notch the
response should return to the unatten-
uated input level.

The 'Q’, or Quality Factor, of a
tuned circuit — which the RC network
in this circuit forms, determines ~the
bandwidth, or narrowness, of the ampli-
tude response of the circuit (see the
diagram). As this circuit forms a notch
filter, the Q of the circuit determines
the narrowness of the notch.

With a high-Q notch the frequency
response of the circuit will dip suddenly
around the notch frequency. Frequen-
cies a little either side of the notch
centre frequency will be little affected.
If the Q is low, frequencies some way
either side of the notch frequency will
be attenuated. The actual attenuation
at the notch frequency is greater with a
high-Q circuit than with a low-Q circuit.

High-Q circuits have the disadvantage
that slight changes in component values,
due to temperature changes etc, will
affect the centre frequency. Tuning of
the circuit to frequency is also quite
critical. Lower-Q circuits do not suffer

46
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PROJECT

RS

$POT ON
THIS SI0E

tic 470k
TANTAL S THIS LEAD SOMETIMES BC547, BC548, BC549, BCS57, BLEES V
THICKER OR LONGER DS547, DS548, DS549, DSE57, DS558 c3 ca
68n 68n
I BC549
C2 R2
R8 SK2
sK1 u 27k 22k
] +
4+ Cé6
1
R1 Cc1 ’
68k 10p R6 R7
470k 33k

RV1 R4 @
— 50k 47k -_L
PRESET =

Fig.1. Circuit diagram of one channel of the hum filter.

so much from this disadvantage.

The design Q chosen for this project
was a compromise between the con-
straints of critical tuning and drift
effect and good attenuation at the
notch with little affect on nearby fre-
quencies. Peak attenuation at the notch
centre frequency of 50 Hz is around
80 dB while attenuation of only 3dB is
obtained at 40 Hz and 58 Hz. There is
some audible effect on the bass response
of a system, but this is minimal.

Construction

Mount the resistors and capacitors on

NOTE

ONLY ONE CHANNEL HAS BEEN SHOWN
FOR CLARITY. THE COMPONENT
NUMBERING OF THE OTHER CHANNEL

BEGINS at 101 i.e. R101 R102 etc.

HOW IT WORKS

The circuit consists of a “Twin-T” notch
 filter formed by capacitors C3, C4 and CS
and resistors R3, R4, R8 and preset PR1.
The operation of the Twin-T requires
that C, = C . Cg

‘ 5
andR3+PRl =R4= 2Ra
These conditions must be met with

reasonable accuracy if a good, deep notch is
to be obtained. The preset corrects to a cer-

mis-match and assumes that the notch ca
be adjusted to the exact frequency of the
hum to be rejected. .

The frequency of the notch is then
given by .
f=1

27K C. o

The transistor is operating as an emitter
follower, giving zero voltage gain, but pro-
viding feedback into the notch to increase

the board first. Be sure the orientation tain extent for errors due to component  the Qto acceptable limits.

of the tantalum capacitors is correct. 4

These are polarized and can only be

installed one way round. Next, install TR ey L.t e ¢ P 7 ;@; 3o et h gl

the preset pot. Finally, solder the tran-
sistor in place.

The circuit is run from a single nine
volt battery. The current consumption
of the prototype was 200 uA so the bat-
tery life should be good for several
months. If it is found that battery life
is not long enough a power switch
could be fitted.

The filter can be used almost any-
where in the amplification chain since
its overload margin is very high {typi-
cally 8 V p-p). It should obviously be
placed after the point where the hum is
being picked up. If the hum is in the
turntable and the magnetic phono input
of the amplifier since the input impe-
dance is 47 k shunted by 10 pF, which
should suit most magnetic cartridges.

Once the filter is in place, the presets
are adjusted so that the hum is brought
to a minimum by adjusting each channel
independantly.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979
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p The finished PCB fitted to the front panel, with the battery on flying leads.
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PROJECT: Hum Filter

dB ATTENUATION

501

60 1

Qe o
N

SR s SRR

+Ve

TO
BATTERY

ov

*RCA SOCKETS POSITIONED HERE
ON FRONT PANEL QF CHASSIS

FLAT TO > 100kHz

The worstcase responss of the Hum
Filter. With most combinations of
resistor and capacitor values, the 3 dB
points of the notch were around 46 Hz
and 54 Hz, making the notch con-
siderably narrower,

70
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“IT’6 A GREAT HUM FILTER - WON'T LET ANY
Punk Rock THROueH AT ALL!”

Fig.2. Component overlay.

PARTS LIST

%
o

Resistors all AW, 5% -
R1,RI101 68k o
R2RI102 27k 5
R3,R103,8,

108 22k
R4,R104 47k
R5,R6,R105,
R106 470k
R7,R107 33k

Capacitors

C1,C101 10pf ceramic ,
CICI008
S 108 lu tantalum
C3,C4,C103,
C104 68n polyester

C5,C105 150n polyester

. Potentiometers
RV1,RV101 50k min preset

Semiconductors
Q1,Q101  BC549, BC109
Miscellaneous .
¢~ ETI451 PCB, box to suit, 4 panel
~< mounting.

 Components for 100 Hz operation
R4,R104 22k
R8,R108 10k

is Replace R3 with wire link. :

BUYLINES

% g

~XYou, shouldn’t have any difficulty in 4

wgemné hold of any of the components: *

“for this project. We haven’t bothered to
box our prototype. You can use any-
thing tmm a plain aluminium box to a
classy ‘wooden case w* whatever, takes %
your fancy. o

» -
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Britain's Best Breadboard
Buy at Breadboard 79
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All over Britain, hobbyists are K
discovering Britain’s Best \ o
Breadboard Buys. At the .
London Breadboard exhibition N
‘79 on Stand Nos. F1, F2and

G1, G2, CSC will be exhibiting
their full range of breadboards.

Here is your chance to obtain
a special ticket for Breadboard ‘79
worth £1.00 absolutely FREE.

Cut out the coupon below and take it S
along to one of our listed dealers, and make
a purchase of any of our breadboards and
receive your special FREE ticket — see you
at Breadboard ‘79.
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EXP 325 Built in bus-bars accepts 8, 14, 16
and up to 22 pin ICS . £1.60

EXP 350 270 contact points, ideal for
Take the coupon to any of these main dealers: Working with up to 3 x 14 pin DIPS. £3.16

LONDON EXP 650 For microprocessor chips. £3.60 The Expe"mentor System
Rastra Electronics Ltd , 279-281 King Street, Hammersmith, EXP 4B An extra 4 bus-bars in one unit. 4 ways to order Experimentor Systems
London W6

£2.30

EXP 300 The most widely sold breadboard
in the UK; for the serious hobbyist. £6.75
EXP 600 6"’ centre channel makes this the
Microprocessor Breadboard. £6.30

PB6 Professional breadboard in easily
assembled kit form. £9.20

Cubegate Ltd , Audio Electronics, 301 Edgware Road,

1 EXP 300PC which includes one item
London W2 1BN

A matchboard pre-drilled PCB — £1 32
2 EXP 302 which includes three items

Three 50-sheet scratchboard workpads — £1.68
3 EXP 303 which includes three items.

Two matchboards and an EXP 300 solderless
breadboard - £8 60

Technomatic Ltd . 17 Burnley Road, London NW10 1ED
Precision instrument Labs , Instrument House,

727 Old Kent Road, London SE15

MANCHESTER

Shudehill Supply Co , 53 Shudehill, Manchester M4 4AW
BUCKINGHAMSHIRE

West Hyde Development, Unit 8, Park Street industrial Estate,

Aylesbury, Bucks HP20 1ET

Best Electronics {Slough) Ltd , Unit 4 Farnburn Ave , Slough,
Bucks SL14XU

4 EXP 304 which includes four items

Two matchboards and EXP 300 breadboard and a
scratchboard workpad — £9 30

PB100 Kit form breadboard recommended
for students and educational uses, £11.80

The above prices do not include P&P and 15% VAT
KENT - I R R R R TR R aE D B R I N T R N
Lawtronics, 13a High Street, Edenbridge, Kent TN8 SAX This coupon entities the holder to a free ticket worth £1.00 to Breadboard '79, with the purchase of any
NEWCASTLE listed breadboards
Aitken Bros , 35 High Bridge, Newcastle upon Tyne I 1 EXP 325 | Qnty Reqd 2 EXP 350 | Qnty Reqd NAME
SCOTLAND €270 448
Marshalls, 85 West Regent Street, Glasgow G2 I 3EXP 650 | Qnty Read | 4 ExP4B | Qnty Reqd ADDRESS I
F Brown & Co . 45 George IV Bridge, Edinburgh EH1 1E3 I £5.00 250 I
LEEDS % EXP 300 | Qnty Reqd | 6.EXP 600 | Qnty Read
Leeds Amateur Radio Club, Cookndge Street, Leeds 1 I £1.78 8.3 I
HERTFORDSHIRE 7 PB6 Qnty Reqd. | 8 PB 100 | Qnty Read
BI-PAK, 3 Baldock Street, Ware, Herts I s fun FREE catalogue tick oy D I
CONTINENTAL SPECIALTIES CORPORATION Experimentor Systom e i il .
I 1 EXP 300PC] Qnty Read | 2 EXP 302 | Qnty Reqd or debit my Barclaycard, Access, American I
0% 27 Express card
No FR .. Exp date.... ...
3 EXP Qnty Reqd | 4 expP Qnty Read
I tE‘>1<.m303 51):35304 or Tel: {0799) 21682 with your card number and I

CSC UK LTD. EUROPE, AFRICA, MIDEAST
Dept 9CC2 Shire Hill Industrial Estate Units 1 and
2, Saffron Walden, Essex CB113AQ

Tel: Saffron Walden (0799) 21682. Telex: 817477

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979

I Boxed prices include P&P and 15% VAT
If no dealer in your area contact CSC direct.
Continental Specialties Corporation, (U.K.) Limited, Dept 9CC2 I
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex Tel (0799) 21682

L-----------_-----

your order will be in the post immediately.
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STRATHAND SEGURITY

WE HAVE EXPANDED TO NEW PREMISES AT 32 ST.
ANDREW'S SQUARE, GLASGOW, WHERE WE CAN
NOW OFFER AN EVEN BETTER SERVICE, WITH A
LARGER RANGE OF PRODUCTS AT BETTER PRICES
Our Telephone Number and Telex No. remain
unchanged
Solfan Microwave — 15M Range — neat and unobtrusive —
ideal for home and office. Requires 12V DC at 130 MA.
Normally closed contacts open under attack conditions. Walk

test lamp built in.
This month’s price inclusive of V.A.T. and P. and P. £74.75

Flush Reed Switch and Magnet ............ £1.00
Surface Reed Switch and Magnet L ...... £1.00
Pressure Pad, large . ... ... ... ... .. o .. £2.50
Pressure Pad, stair size ... .. o £1.75
Bell 12V DC 6-inch Heavy Duty, veryloud ... ... £11.50
Horn Sounder 110 DBA 12V DCO.6A . ... . .. . £22.00

All prices include V.A.T. at 15%, postage and packing.

Many other items too numerous to detail. Price List free with
s.a.e. Catalogue, giving wiring details, etc., only £1.00
refunded on orders over £10.00.

THIS MONTH’S BARGAIN OFFER

Bell Cover — plastic coated steel — normally £8.50 — this
MONth <5 . age . sl sliids oo osa bl alew o ONLY £6.50

C300/ES200

high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but it is now available in guality kit form to fitali
vehicles with coil ignition up to 8 cylinders

Special discounts for orders over £250.00
All goods are held in stock and are despatched normally within
24 hours. For prompt service Phone Nancy on 041-5526731.

Callers Welcome

Y STRATHAND (=)

32 St. Andrew’s Square, Glasgow, G1 5PL

Tel: 041-552 6731 or 2
Telex: 777268 (24 hours’ service)

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit {special selection): electronic vanable dweli
circuit (maximises spark energy at all speeds): pulse processor

You've hear(T about it
Read about it — HERE IT IS

{overcomes contact breaker problems). Coil governor (protects coii)
Long burn output. Negative earth only. Compatible with all rev. counters.

C€300. [nit's ready built form (C3000) it came top of ali systems tested
by an independent national authority July 79. A high energy

capacitive discharge ignition incorporating a high output short circuit

proof inverter, top grade Swedish output capacitor, pulse processor AVAILABLE EX-STOCK 00( ‘90
circuit, transcient overload protection. Fast rise bidirectional output GOMPLETE K"' AS PER }' Oo
ideal for fuel injection, sports carburation, oily engines. Compatible with D

most rev. counters. (Low cost adaptors available tor rare cases.
Application list enclosed with each kit. Note' Vetucles with Smiths
Jaeger rev. counters code RVI on dial will require adaptor type TCl)

MANUFACTURER'S SPECIFICATION ‘90047 Y O

With provision for 8K on board expansion. Excludes 4118 x 8%

bt 0,
What's in the kits. Surefire’s own precision anodised aluminium INCLUDES FREE 16K EXPANSION ] 404 % 4
extruded case. P.C. mounted security changeover switch, static VALUE £140 includes ALL parts with every kit /( - |
timing light. Special selection Motoroia semi-conductors. Capacitors, ! 40( e
resistors etc. selected after 5 years experience Glass fibre pcb, solder, ; WITH
complete down to last washer. NASGOM'Z £295 \-I:}S% FREE ‘:’:,/),
Fully iltustrated comprehensive instructions T
and full technical back up service ON DEMONSTRATION NOw 16K EXPANSION WORTH £140 ¢
AVAILABLE ONLY FROM US ON THE COUPON BELOW
OPTIONAL EXTRAS [ 8 OFF 4118%
3 AMP POWER For NASCOM-2
SUPPLY var 157 PURCHASERS
A Post £1.50 £80 X
For NASCOM-2 Delivery

RS232 COMPATIBLE

OUR PRICE
80 GOLUMN PRINTER brand new £32 + VAT

List price £550. if sent by carrier £5 extra 15%

Suretron Systems (UK) Ltd.
Piccadilly Place, London Rd., Bath BA1 6PW. Tel: Bath (0225) 231384 . oo e —— —— — — o — — - —

Please send me my NASCOM-2 KIT with the FREE 16K EXPANSION
e for £295 + VAT.
| enclose remittance L T to cover
Adurcss Name & Address
Phone order with AccessiBarclaycard Quantity ) I o . L .
VAM& Pinc - requ:redl Also in stock NASCOM.-1 @ ELF @ TRS80 as previously advertised
ES200: Neg = | £T396  £1195 | enclose -
€300 Pos == |£T#85 £15.85 'S ”ENR 5
C300: Neg = |£I1P95 f£15.95 Chq No
Tacho Adapt, 1C1 I £3_gp B ewith Woes Computer Kit Division

404 Edgware Road, London, W2, England

ﬁ( 01-402 6822
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SPECIA

LS

TOP PROJECTS

Book 1 + 2: £2.50 + 25p P&P.

Master mixer, I00W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, Ni-Cad charger, loudhailer, 'scope calibrator, electronic ignition, car
theft alarm, turn indicator canceller, brake light warning, LM3800 circuits, temperature
alarm, aerial matcher, UHF-TV preamp., metal iocator, four input mixer, IC power supply,
rumble fliter, IC tester, ignition timing light, 50W stereo amp. and many more.

‘Book 3: SOLD OUT!
Book 4: £1.00 + 25p P&P. /

Sweet sixteen stereo amp., Waa-waa, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual-tracking power supply, audio miliivoltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, exposure meter,
photo timer, electronic dice, high-power beacon, electronic one-armed bandit . ..

Book 5: £1.00 + 25p P&P.

5W stereo amp., stage mixer, disco mixer, touch organ, audio limiter, infra-red intruder
alarm, model train controller, r tester, headph radio, STD timer, double dice,
general purpose power supply, logic tester, power meter, digital voltmeter, universal
timer, breakd b heart rate itor, IB metal | ature meter. ..

Book 6: £1.00 + 25p P&P.

Graphic equaliser, 50/100W amp. modules, active crossover, flash trigger, “Star and Dot”
game, burglar alarm, pink nolse generator, sweep oscillator, marker generator,
audio-visual metronome, LED dice, skeet game, lie detector, disco light show ...

Graghic Fgualiser.. Marker Generator

Power Ampiifier Modoles.....£2 Sound
CCTY Camera........ Headghone Adaptor
16D Dice... Sound -Light Fash

H

Active Crossover.... Hear and Tell Unit
Pink Noise Generator......6SR Monitor

ELECTRONICS TOMORROW

Comprised entirely of new material, the
edition covers such diverse topics as Star
'Wars and Hi-Fi! The magazine contains
projects for everyone — none of which
have appeared in ETI — and a look at the
future of MPUs, audio, calcuiators and
video. How can you not read it? '

75p + 25p P&P.

Display Systems
Digita: instruments
Tronsmission Links
Scopes & Recorders
(L

ELECTRONICS — IT’S EASY
Books 1,2 &3.

Our successfui beginners serles came to an
end some time ago now, and the whole
series Is available from us in reprint form.
The three books between thern contain all
the information presented in the serles
(sometimes in more detall!) and together
form an excellent starting point for any-
“ne interested in learning the art of
electronics.

£1.20 + 25p P&P each.

FROM THE PUBLISHERS OF
ELECTRONICS TOOAY INTEIRNATIONAL

E
CIRCUMTS
No2

£1.50

ETI CIRCUITS

Books 1 & 2.

Each vol ins over 150 Y
mainly drawn from the best of our Tech-
Tips. The circuits are indexed for rapid
selection and an additional section is
included which gives transistor specs, and
plenty of other useful data. Sales of this
publication have been phenomenal —
hardly surprising when the circuits cost
under Ip each!

£1.50 + 25p P&P each.

SEEe

ORDER FROM
Specials Modmags Ltd, 145 Charing Cross Road, London WC2

Postage and packing also refers to overseas. Send remittance in Sterling only.
Please mark the back of your cheque or PO with your name and address.

Dy

TOP PROJECTS

. Book 7: £1.25 + 25g P&P.

4 ER 11 loudspeaker, C

4 control, bass enhancer, continuity tester, bench
supply, LCD digital multimeter, digital frequency
meter, wide range oscillator, ETI wet, egg timer,
house alarm, porch light, torch finder, light dimmer,
IB metal locater, electronic bongos, puzzie of the
drunken sallor, race track, ultrasonic switch, tic-tac
radio, rev counter, Transcendent 2000, spirit level.

T

D phaser, 3-channe! tone

 from
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AVEN ON...

This month Dave Raven, of Metac Electronics, has a bash at crystal

gazing into the future of computers and delves into chip reliability.

redicting the future in electronics is a regular
P feature of TV and the press with “’"Tomorrows World"’

and newspaper features on technology. People not
involved in science probably have difficulty believing the
forecasts since they are quite often so far outside what we
already understand.

Home computers and Robotics are two areas which
receive quite a lot of attention since they are predicted to be
areas which will have major effects on the ways in which we
work and live. At a recent symposium held in France by a
computer manufacturer, experts assembled to discuss the
future. It was predicted that there will be at least four major
computer revolutions during the 1980s. The component
processors revolution forecast for 1979/80 begins with
the basic building blocks for computers and communica-
tion systems, large scale integration and very large scale
integration of devices, hardware, intelligent machine
products, people appliances, digital automation products,
communications ICs and intelligent data communication
satellite systems. All this resulting in components becom-
ing the end product.

Phase two will begin 1981/83 with the Component
Computer revolution. This will provide intelligent data
management systems and communications subsystem
components with the machine/computers becoming just
components. Carrying on in 1983/85 we should have the
component memory age. This kicks off with the basic
building block for information systems, distributed
memory, a system component revolutionising com-
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munications, information appliances, a data base computer
and knowledge based systems. This results in memory
becoming components and offices becoming portable
machines. Phase four brings the component systems
revolution forecast for 1985/88. The component systems
will further revolutionise our institutions leading to the end
of the main frame computer and allow factories to become
machines. The era will be the “‘system on a wafer techno-
logy’’, communications will substitute for travel and
buildings and an information society will emerge. Com-
puters become components and factories become
machines. Computer evolution is increasing tenfold every
decade and chip technology at 100x/decade while inno-
vation is going at 1000x/decade.

Robots for Robots

People amplifier appliances, the knowledge based system
and robots. In the 1990s we can expect intelligent robots,
androids and world linked robots. Also, would you believe
worker /slave robots for robots. If you find a credibility gap
emerging between yourself and the prophets of the future it
may be of interest to read this extract from The Times of
January 28th 1926 — ““Members of the Royal Institution
and other visitors to a laboratory in an upper room in Frith
Street, Soho, on Tuesday, saw a demonstration of appa-
ratus invented by Mr J. L. Baird. For the purpose of the
demonstration the head of a ventriloquist's doll was

Y TS
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manipulated as the image to be transmitted through the
human face was also reproduced, first on a receiver in the
same room as the transmitter and then on a portable
receiver in another room. The visitors were shown recog-
nisable reception of the movement of the dummy head and
a person speaking. The image transmitted was faint and
often blurred, but substantiated a claim that through the
‘televisor’ as Mr Baird has named his apparatus, it is
possible to transmit and reproduce instantly the details of
movement and such things as the play of expression on the
face.”

The Cathode Ray tube was of course still only a sugges-
tion made back in 1907 by Cambell Swinton in England
and Boris Rosing in Russia. So far, though, this suggestion
had produced no satisfactory system of television.

Global Games

Electronic home entertainment equipment is largely
imported into the UK from Japan and Hong Kong. Some
items are made in Taiwan and South Korea. However,
these two countries have stronger links with America.
Several European firms have set up manufacturing in
special export zones in India which have very attractive tax
benefits. Both Philips and Rank Radio are in India, -also
many other companies have goods manufactured in the Far
East with their own brand name on. Hong Kong is particu-
larly strong in exporting to England due mainly to our
colonial ties. Goods from Hong Kong have been much
maligned over the years for low quality probably due to the
cheap plastic toy image they are best known for. Early
electronic products were of varying quality but since this
new technology was not completely debugged it was not
only Hong Kong that had problems (reference UK made TV
games, calculators and electronic watches).

The high failure rate of electronic goods at the onset of
production is nearly always caused by the chip. The low
yields of TV game, calculator and watch chips is well
documented but as usual the problems are eventually
solved and the yield dramatically improves. Now with
calculators, TV games and many watch chips the producer
just cranks the handle and out they come by the bucketful.

Nipon Word Box

Having referred to the possibility of an electronic dictionary
last month it is not surprising that one has now appeared,
such is the speed of development in electronics. Made in
Japan this time by Sharp it will be going on sale next
month.

It features 48 kilobytes of read-only meory together with
logic and display control circuits. The liquid crystal display
is in dot-matrix and this enables it to run for about 1,000
hours on three silver-oxide batteries.

The dictionary is for Japanese-English, English-
Japanese and is intended primarily for Japanese people
learning English. It has a central processing unit, two
display-control chips and four 12-kilobyte ROMs encoded
with a total of 2,500 English words, 300 English com-
pounds and 5,000 Japanese words. Conjugations of
English verbs are provided and the dictionary form can be
called up from another tense at the push of a button. One
further novel feature is a test key for checking the spelling
of an English word with a reply of ""good’” or “"wrong™'. It
can also process incorrect or incomplete information. If a
user tries to translate ‘‘speake’’ the display will respond
with “"speak?”’ EnN
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FASTER BREEDS OF
LS TTL, CMOS, DAC/ADC

VMOS POWERFETS &
CHEAP LINEARS

AUNGTAF (60v, 24, 15W, T0202) 85p *«AM25L5 161 (40MHz min 74LS‘|617)5p
#NTOKM (60v. V2A. 1W, T092 +‘ag)0p *AM25LS174 (50MHz min 74LS174)
4 70p
T0202 Heat Clip 12p
ToR Mttt o *«AM25LS191 (35MHz min 74LS1 919)0,)
VMOS Design Catalog (96 page) . 20p AM2
515251 (9nS max 74LS251) 65p
CA3080 (Programmable OTA) 700 *AM2515253 (9nS max 74152 53)) 65p
CA3140 (BI C_JS_ drives TTL) 38p 40018 (1,2505 typ. @ 10v) 14p
LM308 (Precision opamp) 25p 4007UB?! 2008 typ. @ 10v) 14p
LM 733 (120MHz diff. amp) 50p 40118 {13508 typ. @ 10V) 14p
LM741 (Famous, mimdip) . 18p 40138 ('E‘ 25MHz typ. @ 10v) 28p
LM3900 (Quad opamp substitute)  43p 40168 (BDV?I 90MHz typ. @ 10V) 33p
M°3;°‘1(°“§ac°e”"“°’ 3P 40178 (fioq1 BMHz typ. @ 10v) . 55p
N$5 ;’1( °|';ET °‘:‘Pa'|a‘°’) el 40208 (f10g25MHz typ. @ 10v) . 70p
*TLOB1 (BIFET, fastsslew) p 4069UB (15200S typ. @ 10v) 14p
#TLO74 {Quad TLOB 1 +low noise) 130p DACOS (10MHz, O 19%, 8 bit DAC)
78LO5 (5%, T092, 5v reg)) 29p g . ha6p
709C (T05. 12v/uS decomp!) 15p 2502 (26MHz SAR for above) . 555p
*DACO8 + 2502 + NE529 (=2uS ADC)
900,

Free brief data on * items. Full data 25p /item. Prices inc. P&P 25p
Mail Order Only
J. W. RIMME

367 GREEN LANES
LONDON N4 1DY

MC11458 s , I35_» LEDS. red 0 125" 9p
741 metal car Same pin config as plastic Green 0.2 12p  Yellow 12
8-pin 14p 'z';" 0.2" Cips  2p o
NES55 L . .
741 plastic B-pin DIL 18p Rﬁ;i;%rs 0.5w 5% E12 Carbon Film 12(;
BC107 Tp BC108 Tp
b » e ;: POLYESTER CAPACITORS
8182 7": acY70 % 001sf — 0 1uf 2p. 0.15, 0 22 3p.
BCY71 op BCY72 9p 033,0475p,0687p,1010p, 2.2 pf
BC117 18p BC143 20p 14p.
BF18: 25 oc7 15 -
Y el 35p P ELECTROLYTICS
3 2uF 100V, 4.7 50v, 10—, 47 1. 25v4p,
IN4148 2p IN4004 3V2p
IN40OS A IN20O7 avp 100, 150-25v6p, 220 25v, 500 25v 8p.
P 1000 25v PC mount 14p. 6800 uf 26v
1A400V Wo4 Bndge Rect. 30p 55p,
Zeners A00mw 5% 8p
Post and packing 25p DISCOUNT. 10+ off one value, 10%
CWwW.0. off. except on LEDs, ICs, Zeners
1A, 2& 4 STOPES ROAD, RADCLIFFE
MANCHESTER M26 OTN

ATS RON

ALL 2 YEAR
12VOLT AR 1 G'TEE
SYSTEMS y

Here is an instrument v =
the size of a matchbox TRYOLHYEo%;ﬂg:R

that mounts on or under your dash in juét a
few minutes and will display the condition of . .
your battery, and monitor your charge rate m‘: o Ee;;:‘aécfu: é’:’{ ":;T&a’;‘g"“gg; dfé‘[;
The display shows red and yellow stripes

I Faul b d onl DISPLAY « THE EASE OF INSTALLA-
when all s well. Faults are shown as re¢.anly | “TION « OUR UNIQUE FAULT FINDING
or yellow only, and our unique fault finding GUIDE * o anything efse. Send it back
guide helps you track them down within 10 days for a refund of the purchase

price

s o o e — — p——— . r—

Please send C-MORE'S at £6.35 oa.
finc. VAT) (+27p U.K. p&p. 50p Airmail,
Export, ptease)

To

Cheque/P.0. /1 M O Value
To HARVELEC (Dept. ET)
1 Formby Avenue, St. Helens
Merseyside WA10 INW
Regd. in U.K. No 2395248

e e g
All this for lower cost than conventional
instruments that offer less

McLAREN AUDIO BY POSTAT
DISCOUNT PRICES.

20w per channel Amplifier only £52.95 Post Free

McLaren, Scatland's leading audio manutacturer, ctier ¢ fully guaranteed 20w per channel sterea
amptier direct from the factory for just £52.95 post free. Features base, treble, volume balance
controls and push button selectors for P/U. Radio, Auxiliary, Tape, Mono, Hi-fiter and On/0ft Harmonic
distortion better than 0 05% at -3dB of tull rated cutpu®. Superb black finish with wood sufround
Send cheque or PO 1o GR international Electronics, Aimondbank. Perthshire PH1 3NQ. Goods sent by
security delivery within 21 days of receipt Fuil money back guarantee if not satisfied For further
Information or detarts of cossette players, 8 tracks, matched record deck ar speokers. wrife or phone
Mr W Latto, Amondbonk (073 883) 44

BN




COMPUTER

| rIRAINEAM PRODUCTS

EXPANSION MOTHERBOARD
TRITON

TRITON. Expand your Triton simply and easily 8 SLOT.
. . Uses standard
with our new 8-slot motherboard complete with
Three new exciting expandable systems
designed for ease of construction ’
/
@
separately, see catalogue. \
Full hardware and programming

64-way din con.
its own PSU; takes 8 plug-in Euro cards. Plug-in
and flexibility. Kits come 8k RAM card and Eprom cards now available.
complete with case, power
manual available. The system is easy to expand and is well supported.
Features: 2, 2.5 or 7k basic in Eprom (see catalogue).

SINGLE BOARD
PERSONAL
COMPUTER

Kit complete with PSU + 1 set connectors.
supply. full keyboard, PCB. :

All components available

8K EPROM
CARD

Triton 8k Eprom card

kit, designed to take up to
8 2708 Eproms (1k X 8).
PCB only £15

Kit less Eproms £31
Eproms (blank) £9

@ Single board

@ Holds up to 8k memory
@ UHF or Video output.
@ Cassette interface

@ Three firmware options

@ Basic in Eprom.

@ 64 graphics characters
._Plug tn expandable boards

Personal Computer ¢

Triton 8k static

Ram card kit uses
2114 low power 4k
static rams on board
regulation. Memory

H ' FROM jump select = Plus VAT
a\lal a e now. + VAT PCB only £15. Rams £5.50. Kit less Rams £35 FOR TRAP COMPLETE KIT VAT
- .(includes all skts and components). OR 6.1 BASIC
YOUR
Bl DIRECTIONAL £595 * S$100 boards ITHACA DPS1 LORbON
MATRIX PRINTER VAT . 8k Static RAM board (450ns) £123.75 DEALER!
8k Static RAM board (250ns) £146.25 Pascal / Z
280 cpu board {2MHz) €131.25
The BDBO 1s a low cost, 80 column line printer with microprocessor control Z80 cpu board (4MHz) zz:g;: g:gm:;:}wn
to provide excellent rehability and performance 2708/27 16 EPROM board 33.
Prototype board (bare board) Av;n‘;l;bl- Deve{op:vgzrél
i Video displ d (64x16, 128U /L Ascu) €108.75 system 3
@ 5x7 dot DuEII ® Full ASCII char set D:::ow:\st?o?l;mrd( * ! £131.25 $100 bus system
@ 10 char per inch @ 10 lines/sec paper advance @ Seif-test K2 disk operating system £56.25 using DPSI main-
@ 6 lines/inch ® 112char/sec @ Fully cased Assemble/Z Macro Assm £37.50 'rasr:;bs':/p;?lsd K2,
) ) N
® 400 charbufter @ B4 tines per minute SHUGART DISK DRIVES IN  Zembeszans
STOCK We stock the full range of ITHACA products
e PCB CONNECTORS
rinter Taton resident assembly
P fast ;"%’miﬁ'ﬁﬁm T RA P! language package
as sad:d ECE SnecI e Links via the L6.1 monitor and new scientific basic to make Tnton a
and o) LD kD Frlc; stand alone development system. Trap 1s an 8k package in EPROM
n HEN B ol e and resides an our EPROM card Set of 8x2708 only EBO including
reliable 28/56 £3.80  12/24 £2.00 SRS OCEITENT
30/60 £4.15  15/30 :g.;g © ASSEMBLER © SINGLESTER
Switch selectable baud rate trom 110 to 9600 on a standard V24 and 35/70 54.:‘: ;;;22 Ez'es ©® DISASSEMBLER © TRACE
RS232 interface. Send SAE for further details. Ideal printer for Tnton or any 2:;“ E;-“ ey =i @ SYMBOL TABLE ® PROGRAMME LOAD
system requiring high-speed, rehiable hard copy. We can supply 43/85 £5.50 36/72 £3.90 @ CREATE @ MONITOR
consumables 50/100 £5.80  43/82 £4.50 . Development System

COMPONENTS 74LSXX |MEMORY AND SUPPORT CHIPS (PRICES EXCLUDE VAT)
SNMLSON 18 SNALSSM 21 STUSIBN 75 SNASISSAN 85 SNTALSIZSH 256 SUPPORT s TS REGS CRYSTALS ¢’
SNTALSBIN .18 SNALSSSN 21 SNTASIBN 75 SWTALSISGN 120 SNTALSIZN 255 212 220 'z',',‘,'.' 232 mms sop MM -2 '1:5 100K 309 ;‘Is.'i 750
SWALSEN 20 SNASEM 150 SNASWSN 120 SNIALSIOTN 120 SWIMSIZIN 295 o6 20 e o w2 T n N fso Rk I M vom
STALSOIN .18 SNTALSTMN 35 SWTALSMEN 175 SNTALSZIN 125 SWTALSISN 135 24 280 a1t 22 7w qop  LWTDBON 31w 0 Iz 368 MM 1200
ASMN 20 SNTALSMN 40 SITASISIN B85 STMLS2N 220 SHTASIHM 150 220 212 286 16 mop NMEN 3%, %0 1068 350 miMiz 2%
SNASIN 26 SNASTSH 46 SASISIN B0 SNALS2IN 199 SNILSIEM 65 228 @0 @ 406 26 gy 0N B Tk 150 1843 300 o364 1095
SNIMLSOBN 2D SWIALSTBM 35 SNTASISAN 160 SNTMSZ42M 1,90 SNIALSIGSN 65 238 A gt s v a3 T iso M A He
SO 22 STMSTMN 35 SNALSISN 125 SWASMM 195 SOASHN 65 o oo o 550 poms WNTD0N 130 e V0 28M aps  GFUs
SITASIN 18 SNMSKWN 115 SIASISMN 125 SWAS2N 210 SNASHBN 65 @46 N0 2@l 180 resew ayp MRV 130 PR 150 2 20 W f
SWTALSUIN 25 SNTALSSSH  1.10 SWTASISTN 60 SNIALSMSN 360 SNIASTIM 175 251 SO0 G0 1100 7434 jagp  VHIONI4 33 oo AT s W 800
SKTALSIN 25 SWTALSBBN 40 SNTALSISBN 90 SNTMLSZ4IN 125 SWIASIMN 170 825 100 WS 100 745 sop AMIONS 25 10 e 20 & 1500
SHASIM 55 SASIN 65 SWTASIGN 115 SIIMS4GN 199 SWIASITSN .72 s 500 497 100 TGaT j248  ONATORM 79 g 110 443m 1o 2 1295
SASN 89 DTASOIN 90 SWASISIN 115 SWALS2N 130 SWASITIN 175 8557 100 427 100 M jzas  MHTN M g o ez X J-] =
SMMSIN 25 SUALSIN S0 SWIASIEN LIS SOASZIN 145 SNASITN 132 w8 1250 a0 wn o : WTBNS ATy 150 o 20 32 MO
ASZN 20 SOUSIIBA 85 SNTMSIGH 90 125 SWALSITW 140 22 1800 4045 5 o LMIAEOH 46 gy ;M zm o 1343
STASIN .26 STMSTAN 120 SNTMSIBN 150 SHTALSZSTN 140 SNTALSBIN 365 o8P 450 w80 700 g o e ! gy 15 LisM 250 200
ASZN 26 SOMSIN 175 SOASIGN 170 SNIALSZEN 95 SWALSISBN 57 &P 450 R 5 IMGBE 48 e 130 8 2p W
SHMISZN .29 SWALSIOTN 30 SNPMSIGGN 175 SNTASZN 145 SHALSIEN 190 6850 450 460 7.50 R T By Yo oMz 270 P SKTS
STASZIH 35 SATALSION 39 STMSIGEN 195 SNTASZON 39 SNIALSIHON 150 - 5% 207 700 LINEARS M0 85 Ty R 2 WOMAPSKTS
SNTALSZBN 35 SNTALSIIZN 30 SNTALSIGON 1.95 SNPALSZ6IN 350 SWTALSMSN 180 NS 1190 416 aop LM 39 awmM 125 5 1M 290 u‘
SNMLSIN 25 SNTALSIISN 44 SGASITIN 250 SNALSZGN 30 SNALSNGN 170 W 1200 418 000 LMDIANS Mg 09 e N7 B 5
SWASIN 27 SNIMSIIAN 44 SWTMSITIN 220 SNILSZIIN 165 SWTALSNEN 275 WS 1243 Mo O] 30  UW302N 8 gm 2 :,m i
SOASIN 39 SASIZN 79 SWMSITAN 115 SNASTN 79 SNALSHON 16D W@ 1000 P10 1000 LNOBN UGBS gy 27 oMis M 7
SKASITN .29 SNALSIZM 90 SWIMSITSN 105 SNMSZON 175 SWALSM 450 WSTISl 1000 ZB0CTC  10.00  UMIOSK DediN 120 5 » Q81 15 1 4
SWASIBH 29 SHASIAN 190 SNIMSIBIN 275 SNTASZRON 180 SNALSMSK 1.25 TMS@II 500 ZBAPI0 1400 (T 145 LNI0N A 3 (D40% 0 AN i
SWASAM 25 SWASIZN 65 SOASIDN 175 SWASzaN 180 SNALSUTE 125 SIS 180 IBACTC 1400 M3 129 TOMCP 149 o 50 :
STUSEN 79 SNASIZ 5 SOASION 175 SOASZM 180 SNIALSISN 195 8Is% 180 s 2 G 0 16 x 21141 only £79
SNTMSATR 05 SNTMSIIN 75 SNTALSI®N 145 SNIALS29 220 SWTALSGOW 95 BILST? 180 LI 600 TWCP 129 y
SNALSAM 95 SNIMLSIZM 39 SNTMSIOIN 175 SNIALSXGN 220 SNTALSSEN 95 ey 180 freor 79 BN 165 8x4116 only £58
SITALSAN  1.09 SNTASIIN 4D SNTALSISMN 198 SNTALSIMN 180 SNMISETN 270 M3 sS4 TeN 166 y
TRITON DOCUMENTATION HOME COMPUTING CATALOGUE
Available separately as follows. Prices include P&P. If you're in town, visit our showroom in NEW
Triton manual — detailed circuit description +constructional Chapel Street, next to Edgware Road tube . A4 size catalogue
details + user documentation on level 4-1 monitor. Basic £5.70 station. We have Tritons on display plus a filled with our
£4.1 Listing + listing of 1k monitor + 2k tiny basic £4.20 ; . latest products.
L5.1 user documentation on level 5-1 firmware A £€1.20 comprehgnswe range of components and 40p +SAE
L5.1 Listing + listing of 1.5k monitor and 2.5k basic . . £5.20 accessories, specifically for personal com- ALt
L6.1 User documentation on 7k basic interpreter ., .. ... ... £1.80 ter users. Books, mags, tapes, data, cables, PRICES
Motherboard, 8k Ram and 8k Eprom constructional detaris £5.00 p:J h 'Sh \?vr nF: open 6 days a EXCLUDE
User Group Newsletter subscription, £4 per annum. plus much more. Ty p b4 VAT
Triton software. Send SAE for list of programs available from Triton. week (half day Thurs from 1 30)

TRANSAM COMPONENTS LTD.
ALL PRICES 12 CHAPEL STREET

VA EXCLUDE VAT onpoN, N1 TEL. 4028137
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INTERVAL TIMER

The ultimate in analogue - scale precision timers. This inexpensive wide-

ranged relay-output unit spans 1 minute to 20 hours in three switch-

selected ranges and has a long term calibration accuracy better than 1%.

lectronic  timer units have
E numerous home, hobby and

engineering applications. They
can be designed to have either analo-
gue or digital "'Time set’” indicators or
scales, on which the required timing
period is initially set. Their relay-
contact outputs can be used to control
lamps, heaters, battery chargers,
photographic enlargers etc.

Analogue-scale timer circuits have
the advantage of low cost. Most pre-
viously published circuits of this type,
however, have had very restricted
maximum timing ranges (fifteen
minutes or less) and have suffered
from very poor long-term accuracy
(20%, or worse), due to the use of
electrolytic timing capacitors and
high-value timing resistors. Digital-
scale timer circuits, on the other hand,
have the advantage of high accuracy,
but the disadvantage of relatively high
cost.

Our new wide-range timer gives
you the best of both worlds. it is an
analogue-scale device that uses
digital frequency division techniques
to give a very wide timing range (1
minute to 20 hours), but uses a basic
clock generator with non-electrolytic
timing capacitors and consequently
has a high degree of intrinsic long-
term accuracy (better than 1%). The
timer is inexpensive, having a typical
component cost (excluding the relay)
of three or four pounds. The unit
consumes zero current when it is in
the ‘standby’ mode and thus does not
need a separate on/ off switch.

CONSTRUCTION

All of the components of this unit
(including the switches and the pot
but excluding the relay) are assemb-
Ted on a single PCB and construction
should present few problems. The
three ICs should be mounted in suit-
able holders. The two switches are

e
i
L5
& % o,

PCB-mounting types (see components
list). Note that we have made up the 1
2 value of C2 by wiring two capaci-
tors in parallel.

Take special care to relate the
circuit diagram to the PCB overlay
when connecting the relay and the
power supply to the unit. The PCB is
provded with five external connection
points (one is rather sneakily hidden
to the left of push-button PB1 on the
overlay). Two of these connections go
to the relay coil, one goes to supply
zero, one goes to one of the relay
contacts, and the remaining connec-
tion goes to the other relay contact
and also to the supply positive. If the
relay fails to latch on when you first
give the unit a functional check, sus-
pect an incorrect connection to the
relay. )

When construction is complete,
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check that the unit is fully functional
by momentarily closing PB1 and
checking that the relay locks an for the
timing period. You can then, if you
wish, mount the unit in a suitable box
and calibrate the RV 1 scale against a
clock on the two lowest timing
ranges. The calibration of the top
(100min-20 hours) timing range will
be a factor of precisely ten above the,
middle (10 min - 2 hours; timing

BUYLINES

There should be no problems in
obtaining any of the components
used in the timer.

All ICs are common types avail-
able from most components shops.
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Fig. 1. Circuit diagram.
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Fig. 2. Component overlay.
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RESISTORS All %W, 5% - -

e R

: R1 . 2k2 oo
“R2 e N
‘R38 .  BkB . N
R4 27k o R T
Rb “\1M0 Y

JOTENT!OMETER
RV1 470k
; 'CAPACITO RS '
C1 120n polycarbonate
.C2a - 680n polyester
SEMICONDUCTORS
IC1.- " NE555 .
IC2 CD4017B
1C3 ~CD40208
Q1 BC214L
D1,2 1N4001
MISCELLANEOUS
PB1 momentary push
” button
sSwi1 2 pole 3 way rotary
switch
Relay to suit.
Foil pattern.

. NOTE: The value of C3, shown on the

circuit diagram and component over-
lay, is 220n.
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NOTES

D1,D2 ARE 1N4001
Q" IS BC214L " 2.
IC1 IS 555 TIMER 3=

— °
PB1
RLA I START .
o1
R1
2k2 D1
OUTPUT TO
NORMALLY-OFf
; 16 LOAD
RESET |2
QUTPUT TO
lCZCL 14 RLA NORMALLY-ON
w g ot 2 LOAD
3% 1317
>120R
A
RV1 RS b2
470k M0
TIME
R R4
27k
—
Y L il N
d '~ —0

RANGE 1=1- 12 MINS,
10 MIN — 2 HRS.
100 MIN — 20 HRS.

IC2 IS CD40178
IC3 IS CD4020B

HOW IT WORKS

In this circuit IC1 is a 555 timer, connec-i-
ted in the astable mode, and is used as a

clock generator for the IC2 and IC3 fre-

guency divider cxrcumy IC2 is a 4017 -

ecade divider. IC3: s a 4020 14-stage
binary counter and in this parti

frequency by a factor of 8192.

Power is applied to the circmt by
momentarily closing PB1, at which mom-
ent the two counters are set to zero via C3
and the relay is driven on via Q1. As the
relay turns on it’s contacts change over
and maintain the power supply connec-
tions to the unit when PB1 is subsequently
released. The IC1 astable starts to generate
clock pulses as soon as power is applied.

On range 1 (1-12 ming) the astable
period i8 determined by Cl1 and R2-
RV1. The clock signal is divided down by
IC3, which changes state on the arrival
of the 8192nd pulse and turns the relay
off and breaks the supply connections to
the circuit. A similar action takes place on
range 2 (10 mins — 2 hours), except that
the clock frequency is determined by C2
and R2—-RV1.

On range 3 (100 mins to 20 hours) the
clock frequency is again determined by C2
and R2—RV1, but in this case the fre-
quency is divided by both IC2 and IC3, so
that the relay turns off and breaks the
supply connections on the arrival of the
81920th clock pulse.

The spare (RLA/2) set of RLA change-
over contacts can be used to control
external circuitry.

cular -
application effectively divides the clock- .
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IT'S A DOGS LIFE!

Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETls with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour-plating your
archives.

Invest in an ETI binder. You know it makes sense.

You can have any colour you like as long as it’s
black.

Send a mere £3.20 to:
ETI Binder

145 Charing Cross Road
London WC2H OEE

toTaL ampLiFicaTiON FRom CRIMSON ELEKTRIK

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

STEREQ PRE-AMPLIFIER poWER AMPLIFIER

v

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the U K. The
supenonity of the CPR 1 is probably the disc stage. The overload margin is a superb 40dB, this
together with the high slewing rate ensures clean top, even with high output cartridges
tracking heavily modulated records Common-mode distortion is eliminated by an unusual
design. R I.A A. is accurate to 1dB, signal to noise ratio is 70dB relative to 3 5mV, distortion
<.005% at 30dB overload 20kHz

Following this stage 1s the flat gain /balance stage to bring tape, tuner, etc. up to power amp
signal levels Signal to noise ratio B6dB. slew-rate 3V/uS T H D. 20Hz—20kHz<C 008% at
any level.

F.€ T. muting. No controls are fitted There is no provision for tone controls CPR 1 size is
138%80x20mm. Supply to be = 15 volts. |

MC 1 — PRE-PRE-AMPLIFIER. Suitable for nearly all moving-coll cartridges Sensitivity
70/170uV switchable on the p.c b This module brings signals from the now popular low
output moving-coil cartndges up to 3 5mV (typical signal required by most pre-amp disc
inputs) Can be powered from a 9V battery or from our REG 1 regulator board

X02:X03 — ACTIVE CROSSOVERS. X02 — two way, XO3 — three way Slope
24dB/octave Crossover points sel to order within 10%

REG 1 — POWER SUPPLY. The regulator module. REG 1 provides 15-0-15v to power the
CPR t and MC 1 It can be used with any of our power amp supplies or our small transformer
TR 6 The power amp kit will accommodate it

POWER AMPLIFIERS. It would be pointless to list in so small a space the number of
recording studios, educational and government establishments, etc . who have been using
CRIMSON amps satistactonly for quite some time We have a reputation for the highest quality
at the lowest prices The power amp 1s available in five types. they all have the same
specification TH D typically 01% any power tkHz B ohms T 1 D insignificant, slew rate
fimit 25V/ uS, signal to noise ratio 110dB, frequency response 10Hz-35kHz — 3dB stabibty
unconditional, protection drives any load safely, sensitvity 775mV (250mV or 100mV on
request), size 120X 80X 25mm,

POWER SUPPLIES. We produce suitable power supphes which use our superb TOROIDAL
transformers only 50mm high with a 120-240 primary and single bolt fixing .(includes
capacitors / bndge rectifier)

POWER SUPPLIES K

We produce suitable power supphes which use our superb TOROIDAL transformaers only 50mm high with 3
120-240 primary and single bolt fng tincludes capacitors /bridge rectifier)

POWER AMPLIFIER KIT

The kit includes all metalwork heatsinks and bardware to house any two of our power amp modules plus a power
supply It 1s contemporarly styled and nts quality is consistent with that of our other products Comprehensive
nstructions and full back-up service enables a novice to build it with confidence in a few hours
PRE-AMPLIFIER KIT

THIS INCLUDES ALL METAL WORK. POTS KNOBS ETC — TO MAKE A COMPLETE PRE-AMP WITH CPR 1(S)
MODULE AND THE MC1(2) IF REQUIRED

POWER AMPLIFIER MODULES POWERAMPKIT . .  £35.03
/8 ohms 35-0 35v . £19.52
CE 1004 100W/4 ohms 35.0 35 . . PRE-AMPS
CE 1008 100W /8B ohms 45-0-4 5: g:g: These are available in two versions —
CE 1704 170W/4 ohms 45-0-45v . | - 1.00 one uses standard components. and
CE 1708 170W/8 ohms 60-0-60v o 23.91 :;: other (the S). :ses M|0 resistors
ere necessary and tantalum capacs-
TOROIDAL POWER SUPPLIES tors. '
CPS1 for 2xCE B0B or TxCE 1004 . . £16.56
CPS2 for 2xCE 1004 or 2/4xCE 608 .. £18.80 CPR1 s o o oo £31.868
g;gi for 2xCE 1008 or 1xCE 1704 £19.75 CF;:RIS .. . PP Er‘).:lg
for 1xCE 1008 . . B £€17.12 MC1 . B tE21.
CPS5 1 for 1xCE 1708 o £24.15 MCc1s ... . . £33.17
' CPSBmk 2xCE 1704 or 2xCE 1708 £25.53 Pre-amp Kit £38.07
HEATSINKS ACTIVE CROSSOVERS
Light duty, 50mm, 2 C/W .. f1448 x02 . .. . . £15.18
Medium power, 100mm, 1-4 C/W €238 .X03 . .. . ... £2358
Disco/group. 150mm. 1-1 C/W £3.04
Fan, 80mm, state 120 or 240v £19.70 POWER SUPPLY
;a: rgowlesdson two drilled 100mm heatsinks REGI £6.90 TR6 £1.97
x4 C/W, max with two 170W
modules £31.06 5::306! D?IVJEA':J'»/:D‘ 170w
n up to using 2x
THERMAL CUT-OFF, 70 C £1.54 amps and this module
Distributors Bo) o £5.75
Minic Teleprodukt
T Lt CRIMSON ELEKTRIK
Hide 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 66360%,
Sweden U.K. — please allow up to 21 days for delivery

Badger Sound Services Ltd . 46 Wood Street. Lytham St Annes. Lancashire FY8 106G

All prices shown are UK only and include VAT and pos) COD 90p extra, £100 imit Expartis no problem, plels;

write for specific quote Send large SAE or 3 International Reply Coupons for detailed information
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AUDIO AND RETAIL

TEST EQUIPMENT %
CENTRE

Tolophono your order with Access and Barclaycards
or send cheque with order.

ALL PRICES
INCLUDE VAT

ONDON S TEST GEAR CENTRE]
EN 6 DAYS A WEEK 9 am-6 pm
SCOPES — (UK -

P £1.50ea.)
3" 5MHz single beam 102.00
4'' SMHz single beam 125.00

5" 10MHz single beam 170.00 FREQUENCY
Super 6 6MHz single beam 166.00
Super 10 10MHz dual trace 239.00 COUNTERS

14D15 Scope x 15MHz dual trace 325.00 MAX 50 50MHz 6 d'gn
4D25. Scope x 25MHz dual trace 414.00 pocket counter

1.00
PROBES x 1x 1014.50.x 10 9.95 x 1 7.95. For Super-6/10/4025. MAX 100 ‘OOMHINIQI'
1

SINCLAIR 10MHz Miniscope 59.85 ﬁﬂ”’s’a‘é"é"s‘éhu B ‘75
2 6 digit
DIGITAL MULTIMETERS pocketcounter . 106.00
DM 235 Sinclair pontable 3% igit LED 52.95 rescaler for
PDM 35 Sinclair Pocket 32 31.90 r:::ﬂgg;rs‘mma;“l ggOMﬂ$N
!
g::gg ::: g::ﬁ:::: 3'2 g<g| } with 10 amp range 106.45 | 'Pocket Counter 8 dign 53.00
{30Kv Probes 19.00. Mains adaptors 4.00. DM carrycase 8.95) OPTO7000 8 digt. 600MHz

M1200 Bench Portabi Y L Portable 1HZ RES with
e ench Portable 3% digit LED. Resolution 1uA /0. Im;() N/CAOS 139.95

67
835 Data Precision 3% digit hand-held LCD 2 amp AC/DC 113.85
198. Low cost 3% digit general purpose LCD 52.85

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Mutti-Range Instruments featuring AC/DC volits. DC current. Resistance Ranges ail with mirror scales
except T1/1T-2/T12/TM3A (TM3 AC volts only). some with AC current, etc

TM‘l‘l incredible 120 Range Electronic Multi-meter 158.00

M38 AC Micro voltmeter 3MHz >4 Megohm 151.75
TMJA 139.50
360TR 100k /volt 23 Range (pius transistor checker). Large scale 38.95
PROE 20k /voit 26 Range. Large scale 29.95
7081 50k / volt 36 Range Multi meter 22.95
TmK500 30k /volt 22 Range Multi-meter (plus Continuity Buzzer) 22.95
BBOR 20k /voh 52 Range Pocket Multi-meter 36.75
7200 20k / volt 22 Range Double Muti.meter 17.95
MicroB80 20k / volt 26 Range Pocket Multi-meter 19.10
RE132m /171-2 20k / voit 16 Range Poputar M uti-meter 11.95
LT22 20k /volt 19 Range Pocket Multi-meter 14.50
LT101 tk/volt 12 Range Pocket Multi-meter 6.95
AE142m 20k / volt 17 Range Muiti-meter 13.50
RE152m 20k /volt 19 Range Multi-meter plus transistor check 18.95
AT205 50k /volt 21 Range Multi-meter 26.95
TR202 20K/ volt 23 Ranges/ Transistor Checker / Checker / Continuity Checker 19.95

AVO 8s and s large range of replacement tests lasds in stock

High Quaslity Electronic Musical In-
struments under the personal supervi-
sion of Specialist Designer A. J.
BOOTHMAN.

JOANNA 72 & 88 PIANOS
Six and 7% Octave Electronic Pianos with
unique Touch Sensitive Action as used in
the P E. JOANNA, which electronically
simulates piano key inertia — a feature

! not available in any other design. Build

this widely acclaimed professional instru-
ment, for either Domestic or Stage use.
from our top quality Compinent.kits.

six ocTaves — £184

7% OCTAVES — £209

P.E. STRING ENSEMBLE

The versatile String Synthesizer with a
fantastic sound at an econemic price. Spiit
Keyboard facility with a range of impress-
we voices.

COMPKNENT KIT — £164

Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the above Kits,

P.A.'s — SPEAKERS —

Units can be supplied to add to the
Component Kits. including Domestic or

F CABINETS

GENERAL EQUIPMENT

SE250 Signal Imyector 5.15 GENERATORS
TE7 Signal Tracer AF/RF 9.95 TG 152 Series 3Hz 300kHz 5 Ranges
SWRB0 SWR/Power Meter 19.50 1G152D 86.25
LP30 30MHz Low Pass Filter 4.95 TG 1520m twith meter) 107.50
CX3A 150 watt 3-way AE Switch 7.50 TG 200 Series RC Oscillators Sine / Square output
DC25kV 100 Meg HV Probe 11.85 1Hz-1MHz 12 Ranges
DRS10 36 Valus Resis. Box 1.95 TG200D 113.95
RP124 0/24v0/1 Amp P/S Stabilised TG2000m (with meter) 139.50
Single Meter 42.00 TG 200Dmp {meter & fine control) 145.90
+RP230N 0/30v0/1 Amp. P/S Twin 4001 Digitat Pulse Generator D.5Hz-5M Hz
Meters 86.00 105.00
TR1000 Transistor checker in/out circuit 11.85 2001 Function Generator-Sine Square
MODB3 Signal injector 8.65 Trangle /TTL 86.
LBY Teansistor / Diode Checker 2150 §G2030 (RF) 6 bands 250KH2-300MHz 49,95
3101 Clamp Meter 0/1 K ohm 07150/ AG761 (Audio) sine 19Hz-220Hz square 1| 9Hz-
300/600 AC Volts 0/300 Amp 35.95 100KHz ) ag 61.00
SWRS SWR & FS Meter 10.50 ARF300 (RF-Audio) 18Hz-200MHz 78.50
SWR10 SWR Meter 12.50 4
MS319 2x100 Watt Audic Watt Meter ~ 13.95 PROTO BOARD IN STOCK
500V Megohmeter 500 Megohms 51.00 KITS PR 6 9.20, PR 100 11.80.
22 Amp Variable Transformer 21.95 SEPARATES EXP300 5. 75 EXPE0O
6.30, QT7B 1.30, EXP4B 2.3

DRILLS AND DRILL KITS
9 and 12 voit Operated. %'’ max

LOGIC PROBES AND
MONITORS

SMALL DRILL with collets 6.85

MEDIUM DRILL with 3 collets 9.90 M

SMALL DRILL with 20 drills, stc 16,95 (R LEpemyAcin, Ln 310

SMALL DRILL with 6 P/C drilis 12.95 LP1 Probe 10MHz 35,50

MEDIUM DRILL with 20 drills. etc 16.95 LP2 1.5MHz 20.50

MAINS Eliminators 9.95 - pin IC test ¢l .

VARIABLE Speed 13.95 P

12 volt %' Heavy Duty Drill 12.50 PIEZO HORN

=TV SOUND Y TWEETERS

High quality TV sound from your Hi-Fi ) Uo to 100 watts each. No x-.over

Simply ol | sock M | reqd.Only L. ....... 495ea
ply plug into aerial socket of your | Rlared Horns 50

tuner. 6.50 (UK P&P 50p) Midrange Flared Horns 9.9

As reviewed by ‘Popular Hi-Fi', July '79 (PP 20p per 1 or 2. 30p per 3 1o 5)

Stage Cabinets and portable tubular legs.

CLEF PRODUCTS (ELECTRONICS) LIMITED .77,

16 Mayfield Road, Bramhall, Cheshire SK7 1JU. 061 439 3297

SUB-KITS
Reduce the cash outlay during the
building process — details in the lists.

KEYBOARDS

We believe that we have located the best
manufacturer of square front Keyboards,
as used in our Kts, and can also supply
Keyswitch hardware including the in-
dustry standard soft plated contact
springs.

49 NoTE cc £23.80

73 NOTE Ff £37.00

88 NoTE A-c £45.00

All Keyboards are easily cut to provide
your required length and compass. Quan-
tity enquiries welcome

NEW KITS

This space reserved for December release
of Electronic Rotor! (See us at BREAD-
BOARD "79)

BUILDING SERVICE

We are specialists in Electronic Piano
Manufacture and can build your Piano for
you — see lists.

DEMONSTRATION CASS-
ETTES

Please specify Ensemble or Piano at
£1.50 each for ten minute content. Cost
may be deducted from subsequent orders.

INFORMATION

Please send S.A.E. quoting items of
interest. Telephone BARCLAYCARD
orders can be accepted. all prices include
V.AT., carriage & Insurance

VISITS
Are welcome by appointment, otherwise
Mail Order Only

EXPORT
Enquiries welcome — in Australia please
contact JAYCAR (Sydney).

(Dept

Pinball

The latest from the U.S.A.

Wizard

Featured in last issue as a project

Contains every-

Mains adaptor

£3.90

Basic Kit

£28.90

Play at home
on your own TV

; HOME TV GAME
thing except BROUGHT TO YOU Sound from TV _
case and controls AS B/W KIT Play 7 games with 4 options

on each game

4-Pinball games
2-Basket games
1-Breakout game
Limited edition
Order now, save
disappointment

SPECIAL OFFER
GEC 10+ 10 watl Tunss/Amplifier
MW/LW/SW/SIereo FN Supplied
38 two easy lo connect vnits,
£24.95 P&P £1

WE SELL
Kef. Seas, Audax. Fane,
Goodmans, Motorola
Peerless
Speakers /Kits, etc.
Also Irons, Toals, et

CALL IN AND SEE FOR’YOURSELF

PRICES CORRECT AT 5/10

AUDID ELECTRONICS

301 EDGWARE RD., LONDON W2 1BN
01-724-3564. OPEN 9-6, MON—SAT.

™11 TMK500

CATALOGUE

STAMPED
SEN-[\)Z‘ p UKI

ADDRESSED ENVELOPE
MiN 9 x 3

FOK YOUR COPY NOW

very complete kit

27Mhz MONITOR:

SPECIAL OFFER. Limited quantity.

MARKSMAN electronic game. Consists of

a Pisto! gnd an Owl target. Shoot the ow!

dead cenlg and it responds with flashing

eyes and a chirping noise.

Sells in shops Now

for £10-£14 ony £5.90

SPACE ALERT AUTO RACE
ONLY £15.90 EACH

FOOTBALL VERSION £21.50

NEW- Versatile car alarm kit. Can be used for car, caravan, boat, etc. See
révnew in November Hobby Electronics. Build it yourself for only £18.90

CHESS CHAMPION
6-Level Chess Computer.
New Low Price £54.95, with adaplor
STAR CHESS colour TV Game. A space
age Chess game

" Our Price £63.35, with adaptor
ELECTRONIC MASTERMIND
Play nine games against
the computer, 3, 4
or 5 digits. £+8-68 Now £12.90,
CHROMA-CHIME 24-tune door chimes.
KIT £10.50. BUILT £15.95.

LOOKI!

5-pin DIN to 4 x 3.5mm JACK PLUGS.
Leads can be used for Audio by replacing
Jack Plugs with Phono plugs or use it with
your computer by changing DIN plug to
Phono plugs. ONLY £1.25.

_ ALSO AT 248 TOTTENHAM COURT ROAD. W .1

B with Wioss

i SAE
with all
. . enquiries

27 Sidney Road, London N22 4LT
01-889 9736

please

Please aliow up to
21 days for delivery
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BUY

nascom-

NOW AND GET A FREE
16K RAM BOARD __

The lack of availability of the MK4118 RAMs has
seriously delayed the launch of the Nascom 2, so
we have decided to relaunch the product with an
offer few will be able to refuse.

The Nascom 2 will be supplied without the optional
user 4118s. Instead, we will supply a 16K dynamic
RAM board and the interconn&ct forthe NASBUS —
absolutely FREE. This board allows further expansion
to 32K. Also, when the 4118s become available,
customers taking advantage of this offer can have

the 8K for just £80 (plus VAT).

Meanwhile, the empty sockets on the Nascom 2 can
be filled with 2708 EPROMs allowing dedicated usage,
now with 1.6, or 32K of extra RAM. All the other
features of the Nascom 2 are available and these include :

MICROPROCESSOR

Z80A 8 bit CPU which willrun at 4MHz but is selectable between
2/4 MHz.

HARDWARE

12" = 8" PCB through hole plated, masked and screen printed. All
bus lines are fully buffered on-board. PSU: -12v, - 6v, —12v,—5v,

MEMORY [ O N S N 0

® 2K Monitor-NAS SYS 1 (2K ROM) @ 1K Workspace/User RAM I T0O NASCOM MICROCOMPUTERS LTD
® 1K Video RAM ® 3K Microsoft BASIC (MK 36000 ROM) 92 BROAD STREET
CHESHAM

am

Tel: 02405 75185  Nascom Microcomputers

NM/ETI/)

Please send me Nascom 2 kits
(complete with construction article and
extensive software manual for the monitor and
BASIC) at £295 plus VAT plus £1.50 p&p.
And 3A PSUs at £29.50 plus VAT

plus £1.00p&p. And . optional

graphics ROMs at £15.00 plus VAT.

INTERFACES

New 57-key Licon solid state keyboard

Monitor/domestic TV

On-board UART provides serial handling for Kansas City cassette
interface (300/1200 baud) orthe RS232/20mA teletype
interface.

Totally' uncommitted P10 giving 16 programmable |/0 lines.

The Nascom 2 makes extensive use of ROMs for on-board
decoding. This reduces the chip count and allows easy changes for
specialised industrial use of the board. On-board link options
allow reset control to be reassigned to an address other than zero.

The 1K video RAM drives a 2K ROM character generator NAME

providing the standard ASCII characters with additions — 128

charactersin all. There is also a socket for an optional graphics ADDRESS

ROM on-board.

— NASCOM DISTRIBUTORS ‘
Henrys Radio (Londcn W2) Camera Centre (Barrow-in-Furness) \
Microdic ' Liverpool) Strathand (Glasgow)
Interface Components (Amersham) Byte Shop/Computertand Group I
Comp Components {New Barnet) Adda Computers (Ealing)
Electrovalue (Egham & Manchester) Electronic Services {(Shetfield) I
Lock Distribution (Manchester) Business & Leisure Microcomputers ACCESS/
Eley Electronics (Leicester) (Kenilworth) BARCLAYCARD NO l
Target Electronics (Bristol) A & G Knight (Aberdeen)
CC Electronics (Torquay) P & O Computers {Belfast) h--------_-------‘
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INTRODUCTION TO MICROCOMPUTING 780 Microcomputer Handbook W. Barden £ 695
Volume 0 The Beginners Book A. Osbourne . £ 5.95 Practical Microcomputer
Volume 1 Basic Concepts A. Osbourne . £ 5.95 Programming (Z80) Weller . £23.96
Volume II Some Real Products  A. Osbourne . £18.95 .
8080 BOOKS
Volume LI go”{; l}cal Support A. Osb £11.95 An 8080 Interpretive Debugger £ 3.96
cevices - o CHICEITNS ¢ ’ Practical Microcomputer
Understanding Microcomputer & . Programming (8080) Weller . £17.56
Small Lorr)puter Systems Scelbi . £ 7.56 8080A Bugbook . [ m—— € 695
An Introduction to Personal & X 8080A/8085 Assembly I,anguaqe
Business Computing . R. Zaks £ 5.75 Programming o £ 6.95
Getting Acquainted with Micros L 7.95 8080 Programming for Loglc Desrgn A. Osbourne £ 5.95
Getting Involved with your Own ( omputer 8080 Software Gourmet Guide
A guide for Beginners . £ 4.75 Cook Book ) Scelbi . £ 795
The First Book of Mlcrocomputerc Moody £ 3.60 8080/8085 Software Desxgn (Titus) £ 7.50
A Consumers Guide to Personal Computing 8080 Machine 1anguage
and Microcomputers - £ 5-‘65 Programming for Beginners . . £ 5.10
| Peanut Butter & Jelly Guide to Micro’s £ 6.20 An Editor/Assembler for 8080/8085 . £11.50
BASIC BOOKS 6502
Introduction to Basic J. B. Morton . £ 6.50 The Best of Micro 6502 Journal .o £ 5.99
Beginning Basic . P. E. Gosling . £ 295 6502 Applications Handbook . Zaks £ 895
Introduction to Basic P. J. Hartley . £ 1.95 First Book of Kim . £ 7.00
Some Common Basic Programmes A. Osbourne . £ 6.45 §500 Hardware Manual . £ 7.50
Ilustrated Basic . Alcock £ 2.25 6500 Programming Manual . £ 7.50
Learning Basic Fast . De Rossi . £ 6.30  Programming the 6502 SYBEX Zaks P95
Microcomputer Basic . . . . . . £6.60 programminga Micro. 6502 Caxton Foster £ 795
The Basic Workshop K. Schoman Jnr. £ 450 :
Discovering Basic (a problem FORTRAN . .
solving approach) R. E. Smith £ 4.90 Elemcntary Computer Programming
The User’s Guide to North Fortran IV > o Boguslausky . £ 6.30
Star Basic R. Rogers £10.00 GAMES
Basic with Business Applmatlons . lHayden £ 5.56 39 Basic Programs for the PET COMPUTER £ 995
Basic and the Personal Computer . Dwyer & 101 Basic Computer Games £ 5.50
ded 5 Critchfield £10.36 G ames, Trick & Puzzles for a
A Guided Tour of Computer Hand Calculator . . W. Judd £ 2.49
Programming in Basic Dwyer/Kaurman £ 4.16  Games with a Pocket Calculator o £1.75
Basic Basic. (An Introduction to Star Ship Simulation t 5.10
éomp;\t(‘r o Co: 00 Game Playing with Basic s o D o £ 4.10
Ad asic Language) . J. 8. Coan £ 5. Game Playing with Compulers D. Spencer £10.20
vanced Basic. Appllcatrons & Game Playing with Basic £ 4.20
Problems . J. 8. Coan £ 5.50 SARGON-A Chess Computer l’rogr.lm
PASCAL in Z80 Asscmbly Language . s £ ?.50
Pascal: User Manual & Report . Springer-Verlag . £ 5.52 Chess & Computers . . . D. Levy £7.16
Problem. Solving Using Pascal . Springer-Verlag £ 7.84 Chess Skill in Man & Machine . P. trey £11.84
Programming in Pascal . P. Grogono £ 7.50 cOOKBOOKS
A Practical Introduction to Pascal  A. Addyman . £ 3.50 A tive Filter Cookbook Lancaster . £10.45
An Introduction to Programming & CMOS Cookbook . Lancaster . £ 6.95
Problem Solving with Pascal Schneider £ 9.50 OP.AMP IC Cookbook . Jung £ 9.50
SC/MP IC Timer Cookbook Jung £ 7.50
Guide to SC/MP Programming . . £ 3.75 TTL Cookbook . . Lancaster £ 6.95
SC/PM Assembly T.anguage Programmmg Manual £ 6.45 T.V. Typewriter C°°kb°°k Lancaster . £ 17.50
A Guide to Kitbug. KEMITRON . £ 0.95 Cheap Video Cookhook lancaster . £ 5.10
COBOL PRACTICAL APPLICATION AND DATA BOOK
Cobol Programming . Nickerson £ 6.95 Memory Databook by National Semiconductor . £ 3.10
Learning Cobol Fast De Rossi . £ 6.20 CMOS Databook by National Semiconductor £ 3.10
Cobol with Style Hayden £ 4.20 TTL Databook by National Semiconductor . £ 3.10
6800 BOOKS Data Aquisition Handbook £ 2.50
6800 Programming for Logic Design A. Osbourne . £ 5.95 WB-1 A TTL Microcomputer Desngn \1anual £ 6.50
6800 Assembly Language Fundamentals of Digital
Programming A. Osboumne . £ 6.95 S L v LD SYpeeEs £7.50
Using the 6800 M]croprocessor % 5.65 National Semxconductors Intcrfa(,e Circuits 510
77-68 6800 Microprocessor Design Manual £ 7.50 G IDI;::aB((]):llz(llogue . T 350
6 0 f . . . .
80(‘3;:( thggE SR G Scelbi . £ 7.95 Semiconductor Circuit Design Vol 1 £ 6.50
Practical Microcomputer ’ Semiconductor Circuit Design Vol. 2 . £ 6.50
Programming (6300) Weller £17.56 Semiconductor Circuit Design Vol. 3 . £ 6.50
The 6800 Microprocessor o ) £ 3:60 Semiconductor Circuit Design Vol. 4 . £ 6.50
6800 Applicaiions Manual . Motorola . £10.50 SDem:c;)Frll‘ducg;r (lilrc':lr: Design Vol. 5 . R.G ’ : i ?38
Programming the 6800 Micro. . Southern . £ 8.00 Digital Troubleshooting aspenm : :
780 BOOKS
£80 Programming for Logic Dcsrgn A. Osbourne . f
Z80 Technical Manual . Zilog d
Z80 PIO Technical Manual . Zilog .
Z80 Programming Manual . Zilog .

NEWBEAR MAIL-ORDER:
NORTHERN SHOWROONM:

40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505
220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290
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FEATURE

CHESS MACHINES

SURVEY

With the Christmas of the chess computer rapidly approaching,
lan Graham has been mating his way through the electronic playmates.

-ell, not much mating actually. | did manage to
mate with a couple of the computerised com-
'‘panions on their lowest level.

As my chess isn’t up to comparing the programs
these machines use, | decided to play them off against
one another. On their lowest level, the games were
evenly matched. There were lots of stalemates. The
Voice Chess Challenger managed to win all but one of
its games. So, once, and once only, | heard the Voice
Chess Challenger announce ‘l lose’.

Perhaps more differences would have shown up at
higher levels of play. However (and it's a big how-
ever), if all the games were playing at a ten minute

response time and if one assumes 25 moves each for
black and white in each game, the E T.| chess com-
puter ledgue would have taken over three weeks of
button-pushing, 24 hours a day, to play. No thank you.

Whether you're looking for a portable or desk top
game, one complete with board or complete without
one, or even a game that talks to you, there’s one in
our survey.

At the end of the survey you'll find a table bringing
together the chess games, their suppliers, prices and
their most important features. Prices are changing so
often that, if you're thinking of buying a system, give a
few of the suppliers a ring to confirm the latest prices.

BORIS

Boris is probably the most infuriating of the computer
opponents. It comments on your game. After considering
your next move at length and finally plucking up enough
courage to actually move the piece, you sit back with a
smug grin on your face. Then the machine responds with
‘RUBBISH’, flashing on its display. It's enough to shak
anyone’s confidence in his game. :

One welcome feature on both Boris and the Boris
Diplomat is an easy way of checking where the pieces are
on the board. There's nothing worse than manoeuvring
into position to take the computer’'s’'Queen to find that it
wasn’'t where you thought it was anyway. All the playmates
will allow you to check the state of the board. Usually they
assign a numerical value to each piece. The display shows
the position of each square and the value of the piece on it.
The two Boris’s go one better. They display the square
location and a stylised outline of the piece on it. The
outlines are difficult to decipher at first, but soon become
familiar.

A card board (a cardboard what? — No, a chess board
made from card) is supplied with Boris, but | think it's
totally unnecessary. |f you can afford the £165 or so for
Boris you're likely to have enough pennies left over for a
decent board, if you haven’t got one already.

Unlike the other games, which have a series of levels of
play to choose from, Boris has a built-in 100 hour timer.
The longer a response time you set on the timer, the longer
Boris has to think about his/it’s next move and the higher
the level at which it plays.

Boris can be set to play either white or black. If you don’t
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like the situation you've played yourself into, you can
change sides and make Boris take over your pieces.

You don’t have to start every game from the beginning.
Any problem or advanced stage of play can be set up on the
board and entered rank by rank into Boris's memory. |f
Boris's response to one of your moves is rather disturbing,
you can go back to where you were and try a different
move.

As you can see, Boris comes in an attractive walnut case,
with a compartment for the pieces and mains adaptor. p
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BORIS DIPLOMAT

My first impressions of the Boris Diplomat were less than
favourable. | found that the flickering LED display was set
at an awkward viewing angle. The keyboard, although
large and clearly laid out, was unsatisfactory in use. It was
absolutely rigid and, in the absence of sound effects, | had
to glance at the display after each key pressing to ensure
that the move had, in fact, been successfully entered. The
chess board itself is even smaller than the keyboard and the
pieces almost microscopic.

Having got all that off my chest, let me now say that |
think Boris Diplomat is the perfect travelling chess com-
puter. It's completely self-contained. You could quite
happily sit on the BA shuttle to Glasgow or the 8.20 from
Staines to Waterloo (the sardine special) with Boris Diplo-
mat on your knee flashing it's gems at you.

The Diplomat shares the features of its big brother Boris.
It doesn’t have a series of levels. Instead it has an internal

timer which can be set to give a response time of up to 100

hours. The longer you give the Diplomat to think, the
higher the level of its play.

COMMODORE CHESSMATE

Commodore’s Chessmate is another newcomer to the
market. This computerised mate didn’t stir any great
feelings either for or against it, on the whole. Although it
employs the same control method as Chess Champion
(separate keys/touch pads for the tetter and number of
each square location) | didn’t find it at all awkward to use.
On pressing each touch pad, a trill of tones signals

successful pressing. Another trill accompanies the appea-
rance of Chessmate’s response on the display.

My onily criticism is that there is no on/ off switch for the
sound effects. They do become a little irritating after a
coupte of games. The controt panel is well laid out and more
colourful than most.

There are eight levels of play and internal black and
white 60 minute timers. Unlike all the other systems, which
automatically reset to level one at the beginning of each
new game, Chessmate resets to level 4 — its average level.

Chessmate copes quite happily with castling and en
passant but it trusts you to observe the correct rules of
castling. It will also check where the pieces are on the
board, assigning a numerical value to each piece for
identification. An illegal move is answered by a pair of
flashing question marks on the display.

The computer companion’s memory stores 32 familiar
chess openings — from the Bishop’s game to the Nimzo-
Indian defence. It chooses one of these at random and tries
to follow it for 16 moves, after which it has to think for
itself.

CHESS MATE

Not to be confused with Commodore’s Chessmate, this
Chess Mate isn't on the market yet. It's a battery
(rechargeable)/ mains game complete with fold out board.
It will play at ten levels with average response times of from
eight seconds to a day and a half. As with all the other
games in our survey you can set up any problem on the
board, so you don’t have to start every game at the
beginning.

The prototype | saw had one minor disadvantage. The
board folds away very neatly to make a compact portable
game. No, that’s not the disadvantage. Unlike the Boris
Diplomat which is self-contained with its set of on-board
pieces, this game has no provision for carrying pieces. So,
you have to carry around a little bag of pieces separately.
However, there may be enough space in the folding board
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to accommodate them when the garhe finally appears on
the market.
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FEATURE: Chess Machines

CHESS CHAMPION

You have to supply your own board when you play against
the Champion. The good news is that the Champ’s price
has come down recently. (Wonder if it's anything to do
with the competition from the new Commodore
Chessmate?) It has six levels of play — from an instant

response beginners level to the marathon 2-day computing
time level (for correspondence chess).

As chess computers go, the Champion is a simple
animal. It will only play black. Special moves need special
treatment. The execution of the en passant move is a little
puzzling. To take the Champion’s black pawn en passant,
you enter your white pawn's diagonal move. Now, you
have to remove the black pawn from the board as.seen by
C.C., so you have to enter what appears to be an illegal
sideways move to erase the C.C.'s pawn from it's memory.
Castling? The Champ castles at the first opportunity.

You may have noticed that Chess Champion has more
keys than most of it's brethren. Whereas one key usually
serves for both the letter and number of a square’s location
eg C3, Chess Champion has a separate key for each. In my
humble opinion, as a fully paid up member of the button-
pusher’s union, the Champ would be a much more attrac-
tive proposition if it incorporated dual-function buttons or
touch pads, perhaps with a button-press sound effect.

CHESS CHALLENGERS

This latest addition to the Chess Challenger range is a bit
special. It talks to you. It not only repeats every move, it
tells you which piece it's moving and, if it's taking some-
thing, which piece it's taking. If you're stuck for a move,
the Voice C.C. will even whisper a few suggestions in your
shell-like. If you're a bit slow off the mark, the machine will
remind you that you really ought to get a move on. It's no
slow-coach itself, with response times of about half those of
its predecessors.

There are nine levels of play plus an H level. If you select
H, the chatty Challenger goes on thinking about it's next
move until you tell it to stop. Checking the position of
pieces on the board is simplicity itself. Each time you press
the PV key, the computer-generated voice tells you which
piece is on each square and whose piece it is. Positions are
also shown on the display. Like Chess Challenger 10, the
Voice C.C. comes with magnetic pieces. However, the
usual Challenger touch keypad for a pushbutton pad with a
click action.

For all the Micro-men (and women) in Readerland, the
Voice Challenger uses 36K of ROM for program and
operational stages, 32K bits of ROM for voice generation
and 8K bits of RAM for scratch pad and intermediate
storage. The heart of the clever bits is a Z80-A, 8-bit CPU.
The unit is preprogrammed with 48 standard opening
moves which it will select either randomly or under your
command.

This is by far the most expensive chess computer on sale
now, but it does have the most powerful program yet
to appear on the market. If you're a serious club player, and
a wealthy one at that, the Voice Chess Challenger is the
most competent opponent (non-human, that is) you can
face today.

| hoped this Challenger would make full use of it’s voice
and show a little character by blowing a raspberry when it
won, but it just said ‘check and mate’, like a well program-
med American dalek.
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Chess Challenger 10 is a ten level opponent in an attractive
package with an integral board and magnetic pieces. The
calculator-style touch pad has a positive click action and
sound effects. The manufacturers — Fidelity Electronics of
Miami — have included a sound off switch. Whilst sound
effects are useful to indicate successful key pressing, they
can get rather monotonous and irritating after a while. The
challenger 10 has one big advantage over its star succes-
sor, the voice box — it’s around £80 cheaper — but its
chess program is not as powerful or as fast.

Chess Challenger 7 was the first of the Challenger series to
retail at under £100 and the last to appear before the
Challenger acquired the power of speech.

It incorporates all the features of its predecessors plus a
few extras. |t will play against you (naturally), but it will also
play against itself (if you're into spectator chess). You can
change sides in mid-game and see how the Challenger gets
out of the mess you got into. Not surprisingly, it looks very
like its predecessor, the Challenger 10.
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FEATURE: Chess Machines

ATARI CHESS CARTRIDGE

If you're buying a programmable TV games centre, or if
Santa Claus is bringing you one, you've probably got
you eyes on the Atari Video Computer Systems. It's an
expensive way of playing chess — over £200, including
£45 just for the chess cartridge.

| thought it would be unfair to test the chess cartridge
only. To give the system a fair and complete trial | decided
to try out all the games cartridges | could get my hands on.
There were air-sea battles, space wars, golf, basketball,
breakout and many more cartridges. About a month later |
thought | was sufficiently familiar with the system to try the
chess cartridge. My eyes resumed their by now customary
square shape as the board appeared on the screen.

My first criticism is that the board could be much larger.
[t sits in the middle of the screen with a large unused border
round it. The pieces are controlled by a joystick with a push
button. When the cursor is moved onto a piece, the piece is
‘picked up’ by pushing the button, then moved with the
joystick and finally ‘released’ by pushing the button again.
This sort of control method always seems at first to be a bit
of a long-winded business, but soon becomes second
nature. You have to decide for yourself whether it will
interfere with your game.

There are eight levels of play. | assumed that level one
was the simplest and level eight the most difficult. Silly me.

Level eight is the simplest followed by levels one to seven.

The Atari Videocomputer system and chess cartridge are
available from Videotime Products, who can supply the full
range of games cartridges. The cartridges are mostly
£14.95 each. The exceptions are chess at £45 and back-
gammon at £34.50.

SUPPLIERS AND PRICES GAME FEATURES
K AD | NIC | CGL-| V POWER | LEVELS 'Nggfsé" CONTROLS SOUND:J
'‘BORIS 169.95 | 187.50| . . . =M T NO PB ‘NO
BORIS DIPLOMAT 94.50 | 94.77 . . . M/B T YES TP NO
CHESS CHALLENGER 7 9850 | 99.65 | 99.95 | 99.95| . M 7 YES TP NO
CHESS CHALLENGER 10 155.25 |159.50 | 169.95 | 169.95 | M 10  YES TP NO
VOICE CHESS CHALLENGER | 229.95 | 245.00 | 249.95 [ 249,95 .« M 10 YES PB YES/S
"| CHESS CHAMPION C 5450 | 5495 ~° . M 6 NO PB NO
COMMODORE CHESSMATE | 59.95| 59.95| o . M 8 NO TP YES
CHESS MATE 95.00{ . . . . M/B 10 YES P8 YES/S
ATARI CHESS CARTRIDGE | 45.00| . « | 45.00 M 8 YES JB YES

AJD — AJD Direct Supplies Ltd - CGL — Computer Games Ltd

Power: M — mains
B — battery
Levels: T — internal timer
Sound: YES/§ — sound effect may NIC — N.L.C. Models
D tch o 27 Sidney Road
Controls: PB — push buttons Y

TP — touch pads

London N22 4LT
Tel: 01-889 9736

102 Bellegrove Road

Spectrum House

JP — joystick and push-
button

The list of suppliers is by no means exhaustive. Many of the
High Street hi-fi stores will have a chess machine or two in
the window. Prices vary a lot, so it's worth shopping
around, especially with Christmas coming up and some
prices coming down. STOP PRESS — Latest prices from
Mountaindene: Commodore Chessmate — £58.00, Boris
— £155.25, Boris Diplomat — £90.00, Challenger 10 —
£155.25, Challenger 7 — £88.00, Voice Challenger —
£230.00.
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Welling 48 Cambridge Road
Kent DA16 3QD Barking
Tel: 01-303 9145 Essex

Tel: 01-591 5654

Videotime Products

56 Queens Road

Basingstoke

Hants RG12 1REA

Tel: (0256) 56417
(0256) 26620

V- Kramer & Co

9 October Place
Holders Hill Road
London NW4 1EJ
Tel: 01-203 2473

(mail order only)
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Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc
P Minmum & Sub Miniature 0 VOLT (Pri: 220.240V)
Milli-  Ref. Price Sec: 0-19-25-33-40-50V
amps No. £ P&P Ref. Price
Voits Amps No. £ PLP
303 200 238225 60§ 05 102 3.26 .80
06,06 1A1A 212288 650 1.0 103 4.25 .95
19.0.9 100 131.85 60§ 2.0 104 6.85 1.10
0.9.0.9 330330 235 1.80 .60 3.0 105 8.25 1.10
0-8-9.0-8-9 500 500 207 2.40 650 4.0 106 10.50 1.20
0-8-9,0-89 1A1A 208350 650 6.0 107 14.75  1.40
0-16,0-15 200 200 236 1.80 .60§ 8.0 118 19.85  1.60
0-20, 0-20 300300 214 2.40 .80 100, 119 2375  2.10
20-12:0-12-20 700(DC) 221 3.15 .80§ 60 VOLT (Pri: 220-240)
01520, 0.1520 1A 1A 206 4.25 .95 Sec' 0-24-30-40-48-60
0-15-27, 0-15-27 500 500 ggi g;g .gcs) :;f pgu .
0-15-27,0-1627 1A 1A wo.s L C wp
12AND/OR 24 VOLT 1.0 126 5.25 95
Pr 220-240 Volts 2.0 127 720 1.10
3.0 125 10.75 1.20
Amps Price 4.0 123 12.00 1.48
12V 24V Ref. € P&P 5.0 40 13.80 1.5
05 025 111 1.85 .65 6.0 120 17.25  1.50
1.0 05 213 2.40 .80 | AUTO TRANSFORMERS
2 1 71 290 .80 Input/Qutput Tapped 0-115-210-240V
4 2 18 3.70 .80 m 9 a;f Prsle- ..
6 3 70 5.25 .85 Vatts] P
8 4 108 7.0 1.10 20 113 2.30 80
10 5 72 7.90 1.10 75 64 3.75 80
12 6 116 8.50 1.10 150 4 5.25 95
16 8 17 10.50 1.20 [ Input/Output Tapped
20 10 115  13.50 1.40 f§ 0-115.210-220-240V
30 16 187  16.50 1.40 § 300 53 8.85 1.10
60 30 226 33.00 1.70 §500 67 1050  1.40
1000 84 18.25 1.50
30 VOLT (Pri: 220-240V) Also 1500/2000/3000VA
Sec 0-12-16-20-24-30V ‘MAINS ISOLATING (Centre Tapped &
5 Screened)
Amps n:' sz PLP Pn: 120/240V
0.5 112 2.50 80 Sec: 120/240V .
1.0 79 3.25 80 VA Ref Price
2.0 3 5.25 .95 (Wats)  No. £ P&P
3.0 20 5.95 1.10 60 149 6.25 95
4.0 21 6.25 110 100 150 7.25 1.20
5.0 51 925 1.10 200 161 1075  1.20
6.0 117 10.75 1.10 250 152 12.85 1.40
8.0 88 14,00 140 350 153 15.95 1.50
10 0 89 16. 140 1000 156 36.75 3.10
Please add VAT a1 15% -
Barclaycard and Access facilities BAYDIS lemuéaa? i‘e':f‘ .
2vellabis Herne Bay 64586

\.

Trade and Education Welcome

_/

Master
Electronics

The|practical{way

No maths needed-
No dull theory-

mastered.

Also

NAME
ADDRESS

1) BUILD AN OSCILLOSCOPE
2} READ, DRAW AND UNDERSTAND CIRCUIT DIAGRAMS
3) CARRY OUT OVER £) EXPERIMENTS ON BASIC
ELECTRONIC CIRCUITS AND SEE HOW THEY WORK []

We provide practical tuition for:- 3) Digital Electronics

1) Radio amateurs licence.

2) City and Guilds certificates.[] 5) Test instrument Kits
Mark your interest(s) with an x in box provided.

British National Radio & Electronics School,
P 0. Box 156, Jersey, Channel Islands

[1 4) Computer Technology

O

O
|

ETOI 12

-_-------------------_1

{block caps please)
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Step by step we take you through all the fundamentals of
electronics and show you how easily the subject can be

GREENWELD

443 A Miilbrook Road Southampton SO1 OHX

ALL PRICES INCLUDE VAT @ 15% — JUST ADD
30p POST

VEROCASE SALE!
Four popular sizes of Verocase at drasti-
cally reduced prices — these were part of
their standard range {(76-14 11 etc) butare
in GREEN and have been discontinued by
Vero. We have purchased their enure

stock and offer them as below:
Type No Size Price
21050 205%140X75mm £2.70
21051 180X 120X65mm £2.20
21052 154xB5X60mm £1.70
21053 125X65X40mm £1.40
DIL SOCKETS
Low profile by Tl at lowest ever prices!
1-99 100-499 500+
8 pin 095  .075 .065
14 pin .105 085 076
16 pin A2 .095 085
18 pin 155 125 10
20pin .19 15 2
22pin .21 A7 14
24 pin .24 19 45
28 pin .26 .21 .16
40 pin .32 .26 .21

BULK BARGAINS
All new full spec devices. Prices per 100
inc VAT (orders not accepted for less than
100 of one type at these low prices!!)

AD161/2PR £48 8F255 £8
BC107 £7 8F394 £4
8C108 £6 8F450 £7
BC109 £7 8F451 £5
8C114 £6 8FY17 £12
8Ci117 £5 BFY50 £14
8C125 £5 8FY51 £14
BC147 £5 8FY52 £14
8C148 £5 8SYQ5A £10
8C149 £5 8U205 £65
BC159 £5 BU206 £65
8C172C £5 2N1132 £12
8C1828 £4.50 2N2369 £12
1k £35 2N2894 £12
10k £310 2N2926Y £5
8C1838 £5 2N2926R £5
BC184L £5 2N3053 £13
BC212 £5 2N3054 £34
8C213L £5 2N3055 £34
BC237 £5 2N3442 €100
8C2388 £5 2N3683 £45
BC252 £7 2N3618 £78
BC3088 £6 2N3702 tw £5
BC230 £7 2N3708
BC238 £8 2N4401 £5
BC337 £8 2N4403 £6
BC348 £5 2N5401 £19
BC351 £14
BC557A £5 DIODES
BCX33 £5 1N4001 £3.50
BD131 £19 £28
BD132 £20 1N4004 €4.50
8D181 £50 1k £39
BD1B4 £60 1N4006 £5.50
8D246 £25 1k £46
8D625 £25 1N4148 £2.30
BD526 £25 1k £17
8D173 £13
8F181 £17 ICs
BF195 £5 741 8dil £13.50
BF197 £5 665 £21.7%
BF198 £5 723 14dil €32
BF241 £5 723T099 €30

Resistors — W 5% carbon film, these
values only: 220R, 470R. 1k, 3k9, 4k7,
33k, 47k, 220k, 18R. All at £4 per 1,000
{min gty of one value) or £35 per 10,000
any mix.

SCR PANEL & REED PANELS
2525 Contains 11 800mA 60V 2N5061
SCRs, 11 6V8 zeners, 11 1N4004 diodes
plus Rs, Cs. etc. Only £1.
2526 10 24V reed relays, 22 1N4004
10 Weird Ics, Rs, Cs, etc. 60p
2527 2X6V reed relays, 6X25030 or
25230, 6 X400V rects, plus Rs.

Only 50p

THE AMAZING

GREENWELD

CATALOGUE
FEATURES INCUUDE:

50p Discount Vouchers
Quantity prices for bulk buyers
Bargain List Supplement
Reply Paid Envelope
Priority Order Form
VAT inclusive prices

PRICE 30p+ 15p POST

1A 400V RECTIFIERS
Plastic, like 1N4004, type 388F these
diodes have preformed leads for horizon-
tal mntg {15mm FC). Supersave price —
100 for £2.30; 500/£10; 1000/ €£18.

1000 RESISTORS £2.50%
New stock just arrived — Carbon Film 2%
& 5%. Ya & Yaw, all brand new, but have
pre-formed leads, ideal for PC mn1g.
Enormous range of popular mixed values
for just £2.50/1000; £11/5000; £50/
25,000.

POWER DARLINGTON PAIR
Plastic power (TOP66 case) transistors
type BD695A /BD6IBA. Just look at the
specll 70W 8A 45V — Hfe 750 @ 4All
Special low price — £1.20 per pair.

TMS4030 RAM
4096 bit dynamic RAM with 300ns
access time; 470ns cycle time; single low
capacitance high level clock i/p; fully TTL
compatible; low power dissipation. Sup-
plied with data £2.75.

BUZZERS & MOTORS
2401 Powerful 6V DC, all metal construc-
tion. 50mm dia X 20mm 70p.
Z402 Miniature type, 3-9V, only 22-
15X 16mm. Very neat 85p.
Z450 Miniature 6V DC motor, high
quality type 32mm diaX 25mm high, with
12mm spindle. Only £1.
Z451 12V high torque motor 30mm
dia X40mm high. with 10mm spindle,

65p.

2452 6V DC motor with gearbox giving
{inal shaft speed 700 rpm. Spindle is
threaded OBA. Ex-equip £1.

Z453 As above but 300 rpm and un-
threaded spindle £1.

A372 Audible Warning device — solid
state circuit drives high efficiency trans-
ducer 1o give high output. Voltage reqd
4-18V. Can also be driven direct from TTL
or CMOS. Module size 45X 21 X% 12mm.
Comprehensive data supplied £1.50,

YU METERS

Voo2 Twin type. 2 metres 40 X40mm
and driver board, supplied with circuit and
connection data, £3.50.

Voo3 New type, just in. Twin type
moulded in one piece, 80 X40mm (no
driver board but suitable circuit supplied)
£2.50.

LINEAR IC BARGAIN

We have just received a large consign-
ment of popular linear IC’s that have failed
the manufacturer's stringent tests, How-
ever, on checkingthrough a few hundred
we have found that quite a large propor-
tion tested in a simpie oscillator circuit are
functional. so are offering them in packs
as follows:

%
Type Package Good Qty Price
702 14DIL 65 25 £1.20
709 8DIL 75 20 £1.20
709 14DIL 50 30 £1,20
710 T099 30 40 £1.20
710 14DIL 30 40 £1.20
720 14DIL 80 20 £1.20
741 TO99 40 25 £1.20
748 T099 70 15 £1.20

Connection data is supplied. One of each
pack, £8.50.
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MORE BIG VALUE
FROM YOURTANDY STORE

1000 OHMS/VOLTS AC/DC 6-DIGIT
8 RANGES Bt FREQUENCY

Handy multitester for T T
home and work-shop. ’ COUNTER
Easy-to-read two colour Tl a0 Counts frequencies
Scmmeter, pin jacks for al from 100 Hz to over
8 ranges. Reads AC and Bl = |45 MHz with 100mS
DC volts: 0-15-150- Ty %ate time. AccuracyTs
1000 DOC current: : pm at 25°C or less
0-150 mA. Resistance: i then + 30 Mkzon 10
0-100.000 ohms. MHz! Overload-

MULTITESTER

Dual FET imput for
accuracy and minimum
loading. 11.5¢cm mirrored
scale. DC volts. 0-1-3-10-
30-100-300- 1000. DC
current 0-100 a. 0-3-30
300 milliamp. Resistance
O 30-300-3k-301C-1
gaohm 0-100- 1k

Accuracy: T 3% full scale § i protected 1-meg 01C- 1210’( 3

T e R g el
Compiete battery Req. 9V battery. /

22-027. REG. PRICE £22-735§REG9PR:CE R£EG§?6 95
TRANSISTORIZED DIGITAL IC LOGIC PROBE SIGNAL INJECTOR
SIGNAL For RF. IF. AF circuits

Maximum accuracy. Easy
pushbutton operation. Needs
“AA” batteries. 22-4033.

VO .£2.79 |

Unique circuitry makes it a combined level detector,
pulse detector and pulse stretcher. Hi-LED indicates AC/DC CIRCUIT
logic " 1" Lo-LED is logic "0 Pulse LED displays TESTER

puise transitions to 300 nanoseconds. blinks at 3 Hz
2 | for high frequency signals (up to 1.5 MHz). input Accuracy in 1-300 volts
2| mpedence: 300K ochms. With 36 power cables ranges. Safe in Iive/dead
1 22-300. circuits. Needs two “AA'

batteries. 22-4034.
e e 519,95

TRACER

Spot circuit troubles and
check RF, {F and audio
signals from aerial to
speaker on all audio
equipment. With 9V
battery, instructions.
22010.

REG F’RICE£9- 95 ol REG F’RI’J--_'£ 1 . 99

REALISTICDX300 DYNAMIC

_ - VARIABLE POWER SUPPLY
General coverage receiver. Quartz-synthesised tuning, | TRANSISTOR Power project boards. IC's, other low-voltage DC
digital frequency readout. 3-step RF Attenuator. 6- CHECKER equipment. Load regufation- less than 450mv at 1

range preselector with LED indicators. SSb and CW
demodulation. Speaker. Code oscillator. Batteries (not Shows current gain and
inciuded) or 12V DC. 20-2 electrode open and short
circuit. Tests low, medium
REG pR,CE £2 2 9 9 5 or high power PNP or NPN
e ﬂfpes Go/no-Go test from
3 5-50mA on power types.
22024

amp at 24V DC. Ripple: less then 25mV. Maximum
| output current: 1.25 amps. Switchable colour-coded

meter reads 0-25V. DC and O-1.25 amps. Three-way
g | binding posts take wires, banana plugs or dual banana
ptugs with 0.75" centres. For 220/240V AC.

otz REG PRICE 3 5 9 5
e

o

| REG. PRICE

S £9.95

You safve becaus(lgl wedde5|gn Specwf('jugllyfor ié' t%yhTandylatt 1? factories
manufacture, sell and service. EMIYIE Wil UECREINE1 LD

Tandy have over 7,000 stores and dealerships p;oduct has been achieved by over 60 year
worldwide. Over 2 500 products are made of continuous technological advancement

)b THE WORLD S BIGGE ST SELLING M

HACK AN THE U > A

VIAKE RS

RUCOMPUTER

KNOWN AS RAD

DEALER

Most items also available
at Tandy Dealers. Look for this
Sign in your area.

e
_—

The largest electronics retailer in the world.

Ofters subject to availabiiity. Instant credit avatlable i most cases
T

OVER 170 STORES AND DEALERSHIPS NATIONWIDE. —— Jngg 4 s

Prices may vary at individual stores

Barcla
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PROJECT

NOISE GENERATOR

An inexpensive unit that produces white noise digitally and
can be used as the basis of a special sound effects system.

‘hite’, noise can be simply de-
scribed as a signal con-
taining a full spectrum of

quite randomly generated frequencies
or tones, all with randomly deter-
mined amplitudes, but which have
equal mean power when averaged
over a reasonable unit of time. The
basic sound of white noise resembles
that of hissing steam, but this sound
can be greatly modified, to give a
variety of special sound effects (such
as wind, waves, surf, jet roar, etc), by
passing it through low-pass or
narrow-band filters. .
Most of the white noise generator
circuits that have been published in
the electronics press in recent years
have been analogue designs. They
have taken the relatively low-level
white noise outputs of selected ‘leaky’
Zener diodes or of special (and ex-
pensive) ‘noise’ diodes and then
amplified these signals to a level suit-
able for general use. A major problem
with these circuits has been that they
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have given highly unpredictable end
results, with circuits of identical de-
signs giving outputs that range from
non-existent to excellent.

Our new ETI design is a digital unit,
and does not suffer from the deficien-
cies of the earlier analogue circuits. Its
output is produced via a clock
generator and a pseudo- or
apparently-random shift register. The

@
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output has ail of the basic character-
istics of a conventional white noise
signal, but in reality has a pre-
programmed pattern that is faithfully
reproduced in all units that are built
from the design. The amplitude of the
output signal is inherently large, and
required no further amplification be-
fore being fed to external filter net-
works.
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Fig. 1. Theoretical circuit of
the noise generator.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979

1IC2=18-STAGE (5+4 +5 +4)
STATIC SHIFT REGISTER
(40068

NOTES:

IC1 18 40708

1C2 15 40068
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Fig. 2. Practical circuit of the noise generator.

Construction

The circuit uses only two IC’s, one
transistor, and half a dozen passive
components, so construction is sim-

plicity itself. As the ICs are CMOS’

devices, they should be handled with
due care, and preferably should be
mounted on the PCB via suitable

HOW IT WORKS
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NOTES:

1C1 1S 40708
1C2 1S 40068
Q118 BC182L

A)

sockets or via Soldercon pins. When
construction is complete, check the
performance by connecting a crystal
earpiece or microphone across the
output terminals, and switch on. If ali
is well, the unit will produce a hissing
noise like escaping steam. ETN

.
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Fig. 3. Component overlay.
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TERMS, VAT. CWD. Cheques eic payable lo Greenbank Electronics. Add VAT ta .
m -.mm:cu: —A all rices at 1% sxcept where stalod otharwise. Post stc: UK 30p |+5p VAT = QUARTZ Ok NS apir
Greenbank Electronics 35p} per order. Export: NO VAT but add 30p (Eire). 75p (Europe) and £2.50 swips
(Dept T12E) 92 New Chester Road, New Ferry dsswhers. Hran.cbn o 241" (pack o § 74p
Wirral, Merseyside L62 5AG [Paiys, universities. govi depts. etc can telephone their orders for immadiale Bﬂn | 08 243 53p
(Tel: 051-645 3391) despatch on account | 1000 Kiz as | 25 o
2000 Kz £3.92 - " Y
n g ow These cil prices tor Amateur Users and Export. Note: industriat users - quantity 204.8 10 £3.92 .w..n.. ”%. ””
1::3“:* — N prices avallable. Mostly Motorols. RCA 26214 Kitr £3.42 PTXIT £2.40
4531 £1.45 W7.2 K £3.92 - .
. . P w9 e268 XY £3.14
= BEE AR A T
11173 17p " . 3]
W oz i oad | = e | me A8 | BT .
4007 1 B
o .N W0 61158 Mm :aw “ﬁlhe W.M X £1.56
o Sop up e | L% g | MR B8 | Tomealpus £1.50/500
M10R0p o 5| o ose | conmme g § WD g7
ol 18p usz - TBA o 67180 e P braadbeard  £2.91
o2 i e 20| se coss | zooms ae | e o8
4 i e
o= ww s | & oon | e ae
Q5 8% ume s | i TR h.n_ SOLDERCOM PINS
016 ESh o Sh e oy | imeme o | 0N s
L a5 3s6 | comme £290 SoeK
Qs s mow | e oo | e 0323 p
a4 s gary | s o | s aan { Ve
oz W 5 s s | odooMme 32 Ip/129/13p
o 9 be | @ s | (amiwe fas | MR
Wz %6p R o | s sm | meme 328 2 e R
An easy to use unit designed for both the professional and o 20p 510 [ 4566 £1.59 4900 Wy £3.23 B -%8\51\!!
amateur UV-prom user P ﬂ“ sl ese | 468 238 | «aismu £3.73
R, m%E £1.80 s me | 22 T | e an boaith
@Can erase up to 12 proms oz 45 &5 129 4580 £5.74 5120 g a7
@Special short wave ultraviolet tube. - H“ 6 cos | &Y s 5185 Mz 123
.@€Erase time variable between 5 and 50 minutes in 5 minute steps Py s8p 67 D82 L4 98p 6.000 Mtz 3.2
{preventing over exposure which may shorten prom life). o0 020 458 e GGM 760 wﬁ ” W.W
@Sliding tray carries proms on conductive foam 0% £1.00 4519 mﬁ pree n_.w_.__ B 55360 Mt 323
@®Safety interlock switch prevents the timing circuit from on 145 Mm_ m“l 45 £1.20 7.080 Mz €223
operating and switching on the tube with the tray open MM m"ﬂ &2 f1.08 87 £2.32 1.158 Mt £3.23
@ 'Mains On” and "Tube On'" indicators. 0% 245 4524 /S 598 285 7.600 Mz €3.23
@Smart textured case with carrying handle and feet w7 £1.00 5% £1.08 [C Y 1.86432 Mz £3.23 ’
i ; g 677 152 | G0 £LTS £.000 Mz 323 § yspmaip3q £425
@Complete instructions supplied. 08 €08 P 9%p 6385608 MHz €123 st r u o]
q P 0% £245
Supplied complete with mains plug and two metres of flex o0 £1.05 4528 £1.14 ”“mg [ 3 £3.23
£63.63 e, 80 n 100 382 LED BISPLAYS
. T £382 4 oo/ 7076 85p
74C 1124 1o o8 | wmenm 20
s 0726 | s cass |20 RE 88 | wurme  om
ncgw—.—ﬁmw BOARDS 24 thr- I e B e (T g | PO
The following is an extract from our iesflet ref. ‘MP4’, which is evailable 4002 24p 760908 ﬁ ey €1 193 11.000 W 32X ] UQUID CRYSTAL
free on request (a 9'' x 8'° SAE heips, but is not essential). See 04 24p 740908 £1.63 14004 TBA 12.000 btz [2X - DISPLAY
Microprocessor section to the right for board prices. ! 74008 4p THC910  £6.78 B0CYS 54p 14.0 W £3.92 405" Digits 40 pin DI
For many people the wide choice of micro-processors now available presents a g0 24p 740911 20096 s1p 131818 Wiz 9323 9.8
difficult choice To understand any particulas microprocessor in depth a 4014 £1.41 Q12 € 0087 Sap 16.000 Mz £3.92
development system is aimost essential, however in the past to understand U2 24p e E 20098 1p 18.000 M £3.23 CLOCK CHIPS
more than one several separate development systems have had to be 74030 24p M85 € 201y £413 1042 e an AYS1240 £2.60
purchased uxR up A8 €106 | sacy £183 | ToOMk £382 | 50253 £5.50
The reason that separate systems, one for each processor, have been necessary 4047 2p Rl £11.8 B0 £1.93 1134 M £3.23 WX S0362/50366  £6.50
is due 1o the fact that individual microprocessors have their own individual 7448 £1.38 UBZ  £3.66 27.0z £3.92 W I4440/R0)  £11.58
features. in one case 10 access memory & separate vead strobe and write strobe 4CT3 54p 40923 £173 77,540 M £3.92
1s required, in another a ‘read/write’ line is used in noium:m:o,: with 3 T4CH 56p 740924 TBA 35666 M £3.23 SIX DECADE
combined strobe called ‘valid memory address and phi-2°. With some UCT6 54p TAC163  £1.10 740875 £4.84 48,000 W £3.23 COUMTERS
processors. the same address bus can vm‘:man for both memory and — “-_-Wﬁ” H“.Nu W 50085/6/7  £8.75
‘input/output ports’, under the control of a ‘'memory request’ or an £3.23 WX 503989 £6.20
input/ output request’ control line. !DISD.—.II“ z m<< m<<—d.° —-—
stem takes advantage of any of the particular gocm ‘mcm

tures of any particular microprocessor, this makes it more difficult to
graft some other unrelated microprocessor onto the same bus at a later date
A Universal Micro System provides a basic bus structure on which any one

AC 52218 Su/10A ramets sans £63.25
C 82218 Sw/5A +12v/1h —12v/1A

UMi11. E36 UNF Ch.J6
Wisien Moddlator  £2.50

°>.~. Note: in this section all data books
are subjoct to 0% VAT. For postage

see Tarms' ot top of page.

can be The system uses a CPU {Central Processor UMI231 UNF Ch36 Vision £78.90 113 page Eleciramic Projects lndex 72.77
Unit) card which is separate from the rest of the system, and this allows the Modulster wide assdwidih A 92218 a8 R221 b alze —5w/0.1A Parth Tynaside Libraries £1.50
same memory and interfaces 10 be retained when a different MPU is used. for computary stc £4.70 T @430 | <550 page COSMOS Databook NCA) £4.95
The basic system bus consists of data and address buses together with read and UMIZE3 M Seund Sub- .ﬂ--_.w Nna.\. officieal.  Dims. €31 page A Guide to SC/MP Programming’ by
write strobes. By locating the data input mws\wwm@ w.._a SLE“._ 2cc.__s the carrier Medwaior  £2.50 x Enrﬂ.u nﬂﬂdf. ral) J ..n
memory space then such chips as the 8080/ ily. which normally use o
input/output ports, @n now be used without any fundamental'change t g—nwovw onmmmo:m INTERFACE <24 page NIBL Nolorsace Guide (Natiseal) £3.45
P irely free for LS%/6/7/8 jap -1 Bata for 4115 {Masiak]
bus fand as a bonus, users of these MPU's have all the ports entirely free 75491 LED driver S0 ey N
their own purposes) - 800
The range of p.c.b.’s inciudes boards to implement a memory-mapped VOU, COMPUTER BOARDS £6.95 542 Eo“ 16-poge data for 1MS [1SP-84 /650 (Natienal) S0p
cassette interface, keyboard interface, PROM programmer, and a number of 114 ¢ 23 mm fareglasa. £9.95 !Ug 284 20-page data for SC/MP Il Pratisasl 50p
RAM and ROM cards. All the cards are of International Size 114 x 203 with gold plated sdge cas- 297 €100 page COP 1802 MPU Uiser Mumual [ACA| €450
Sl PSU A " d. Thi sxcler. 1375 MOSTEX YDU BOARD 45 page Fixed Puinl Biasry Arithenstic Rootimas foc
{4'%4" x B") except he larger power power supply card. This
card is sized 5o that it can be bolted to the side of a standard 4"/ chassis m -s_“.wz..\l CPUE7.95 €196 W82 £425.00 COSMAC £4.50
which 1s then compatible with the other cards. The cards have a standard SC/MP Pratobsard  €5.95 £3.08 CRT Controlier: Uarts €31 page Fianting Peinl Arithmotic Nowtines for
43-way edge connector, with one n used for polarisation B0 ﬂ: card N.M £2.64  Thempsen C3F S MEIBAEE11.50 COSIAC fistings excidod) £4.50
We do not propose to defend the ely) small number of bus connexions YOUA Qs 2 AY5-1013 UART TR 1602 £4.00 €43 page COSMAC MPU Praduct Gaide (RCA) 75
(42), against such standards as the -position bus. The S-100 bus, U B ¢ of £1.50 £1200  AYS10134 £4.70 515 paga COF 1302 imstruction Swamary 259
. nated in America, is bigger and better. also more expensive. in the WUS) tree ) £7.95 .22 ANI08 £5.60 €70 poge Undersianding CMOS BCA) £1.50
same way. a Ford ‘Granada" is bigger and better than a Ford ‘Cortina’. but it EPROM Progr smmer AY31015 £5.60 1 page COSMOS Packel Saiectien Gulde (RCA) 25p
doesn’t mean a Cortina isn't good value for money. who knows — it may even @res £1.95 £9.05 CHAR GEN. KEYBOARD €21 page COSMOS Digital Islegrated Cirzits (BCA) 5
be better value! 4 PROM heard _ua.m_wﬂ e 1854 £1.25 ENCODER
{ b ended size for most '3U° 19’ rack STATICS Wosty 450n8) MCN 6571/4/5/6 £3.50 SPECIAL: 780 DATA PACK £14.95
ﬁhﬂmsm.ﬁm_ﬂwm Hwn mada N‘n_ﬁw n:.nn_wx otc.. and o variey of O FROM beard _ziu . wﬁmﬂ J mm.w “- hms nﬂ.w A sol of e ..__!_.“ 5 Z80 dsta masuais and ail the
modules and blank cards are i 1o aid di in ising their p =KX . . reisied we can fiad of Inlerest to Ihe 280 ksor,
own system. (A convenient trade source of suitable hardware is the firm 'R.S 2 RAM beard _.N_Sm_u_x‘ 21256 x 4 €1.73  RO-3-2513 [Sv Uppercase] £6.35 roximale weighi 1.75kg
Components’. but we would be happy 1o supply in case of culty.) ».x AN doard (2114 _wxm 2112256 x 4 £2.25 DM 3679 CAB/BWYF €0 g0 70 CPU Tochaical
h is appropriate 1o mention that this range of cards is not meant to compete . ard 2 n_q e 241K x 4 £4.56  AYS2M €978 c10-page ZBOLTC Produc Specification
with any of the excellent computer kits which can be obtained. The purchaser €750 21L14-1Kx 4 £5.50 ARMWARE cZ5-pagn 200-P10 Tachaical Man
of these types of kits simply acts as an unpaid (or at least underpaid) assembly TARE ...ﬂ‘.__-.a..qv‘ e 4118-1K x 8 2708 Compatible| 2K Tiay Basic for 780 [2 x 2708} c200-page 780 Programening Maaval
he standard components are put together correctly the computer ﬁi? .ﬂ.ﬁ B TR £28 <25-page 280 Micre Aafsrence Manual )
they're not it doesn't. In the end each and every one is virtually A 5 £750 021 &K S "Px“r.---nwwﬂl _n”umw T paqe Starship Simeizies by Foger G
. = Wit .
The range of boards in the Universal Micro System are entirely different. You PSU 5. —12v board £4.95 ﬂ EM _%,.ﬂs.n nﬂm %HM w.rﬁ M“NM [ ...ﬂ._. e Pt (e g £5.10
choose your MICroprocessor, memory. interfaces, eic , what addresses will be Further dstails on roquas! " o0 buman Sevel) (Matrix Pr £2.00
used. you choose whether or not 16 use our software, somebody else’s. or UV ERASABLES KITBUG (1 1 5204 £14.95 Weyrimming =__l x Press) 2
Indeed your own. (Don't be too alarmed if your level of experience does not 80 S204 YK 1 8 £7.50  mKeus 807 £t3.70 C2Z5-page Heme Computert: 2°° Quastions asd Aaswers.
permit you 10 take this sort of deci h confidence — we are always here to 180 CPU (2% Miz) £9.90 SPECIAL OFFER WITBUG MM (1 £ 7708)  £19.95 Vel 1: Hardware by Rick Dibday (Dl
ofter guid: { asked, we'll it th is unsuitabie for your ZBO-CTC [2YeMMz £5.95 2708 1K x 8 £6.75  SC/MP iktes { 1 2708)
guidance if asked, we'll even you it the system is unsu e for you 3
needs, in the uniikely event that it is.) 180-P10 {24 Mz £6.60 a6 Nx_ x8simgie v £23.50 voTage  S1am0
As mentioned on the last page. a brave attempt has been made to begin the jAd £1 for tha 4MHZ versiom of “Mh 6 " v_.-'n_n,ﬂ " ATORS
design of a Universal Micro System. to provide a sufficiently flexible my of tha above 3 chips,] B;S.“.v 4 %00 WK 05 59
arcangement to permit the system to grow over the years, and not to become SC/MP 1l RAM 170 )] 7908 £1.08
obsolete overnight. To permit this tlexibility i:,m?é! uomm._u_a ‘patch areas ST/MP K [tz /! £8.82 UY PROM ERASER 2 7p
have been provided on the boards. A ‘patch area’ isan undedicated dual-in-line S 8154 RAM 170 3.3 PROMBOX 12 £63.63 11 £1.08 225 page Understanding Computars by
pattern which can accommodate an extra integrated circult for your own use . 10 37 £5.61 (™
Often these can be used to add some exlra memory. of some extra mna:ww.u T
decoding. An extrs supply voltage can be developed using an integrated circuit Nh rm 141827 28p | TMSTS 745125  60p | 748163 €1.18 | 7a5240 €2.36 | TALS283 £1.82
regulatar, or gates can be added to allow separate ‘Memory Request’ and sz 48p ST TALSIZ6  60p | 7418164 €104 | 74L5241 £2.32 | TALS2®0 £1.28
‘input/ Output Request’ control lines on a memory card which does not already TaL800 14p J%_e ww“ NP% T4L8132 wua“ :rw_am nngn TUSU2 W.wm ﬁ%% m“mu
i ty 740801 14p TAL332 748136 743166 .25 | 11528 - i
Tasm 16p 74833 I%p | 740586 TASI38  BSp | 7ASIT0 €28 | 74iSpa4 €1.70 | 745298 E£1.68
TALSE3 16p TALS3T 39 | TALS®0 T4S139  85p | LSIT3 £1.05 | ras5 €270 | TALS324 €240
not for these people that 74504 16p 74838 3% | 74891 MUS145 £1.08 | 7ALSI74  £1.06 | 745247 £1.90 | 7418325 £2.90
e 1o think of this system as THS0S  20p 74540 28p | TSW TUSIT €170 | 48175 €110 | 745248 £1.90 | 41832 £284
basis on which you can build your own personal design, perhaps as an TALSO8 22 740542 98p | MW MISI8 £1.73 | TALSIB1  E3.98 | 745249 £1.90 | 7483277 £2.86
alternative to the use of "Veroboard' or etching your own pcb's 740509 2p TAS4T  90p | TASES TUSISt - 96p | 4L$183 E2.98 | 7418251 £1.34 | 1ASMT €148
(Further sections give an outline of each card in :ﬁ: Although we JNS _d_a.:a 4510 20p ;g M“% w»ﬂmﬂq 745153 76p “ﬁ_s £1 “ 1408253 m“ .un_. “ﬁus mwx“
all sonts of uture ts {e.g. higl ! graphics, floppy 7481 2p TAL .20 T4SI54  £1.70 190 £f. 745257 K 418352
disc control ynamic high-density RAM cards, programmable VOU LSt 23p 74851 24p | 748109 L8155 96p | TASIZ E1.30 | 748758 €1.46 | JALSI63 £2.28
formats, cols plays, Light pens, sound generators eic.) we preter 1o keep TALS1Y 18p LS54 28p Hs12 48156 96p | 748193 E1.30 | 745258 £1.60 | 48365 65p
quiet about them until they actually exist. All of the cards described actually iS4 5p 41856  30p | 7ALS112 TSIST  6p | 745194 E£1.66 |7aS261 £4.50 | TAS3GE  65p
exist, and at the time of writing (September 1373} most are in stock. (We plan MLS15 30p 741863 £1.50° | 745114 4518 96p | TASI% €136 |S268  52p | JMS¥T  6Sp
it s0 they are all in siock, but people will insist on buying them, without caring uLs20 20p W7 46p | 48122 TUSIGD €128 | 74LSI19% £1.00 |745773 €2.44 | 743368 66p
what havoc they wreak in our stock controllll 74821 2p sS4 4lp | TSI JASI6l  98p | THS197 €£1.40 |7as275 €250 | 48313 £1.80
TUSZ6  asp | TMSTS 48p | TASIU 45162 £1.38 | TMSZ2I 96 [Jas71e  6ep | THSIM £1.95
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FT3 NEON FLASH TUBE
High intensity, mult-turn. high voltage, neon glow
discharge flash tube. Design for igniuen timing etc. £1.50
P&P 25p (€2.01 inc. VAT). 3 for £3. P&P 50p (£4.03 inc
VAT & P)

WHY PAY MORE?!

MULTI RANGE METERS Type MF15A.
AC/DC volts 10. 50. 2560. 5600. 1000. Ma, 0-5.
0-10. 0-100. Sensitivity 2000V. 24 ranges.
dimensions 133 X 93 X 46mm. Price £7.00 plus
50p P&P (£8.63 inc. VAT & P)

TRIAC.

Raytheon tag symmetrical Triac. Type Tag 2560/ 500V. 10 amp 500 piv
Glass passivated plastic triac. Swiss precision product for long term
reliability £1.25 P&P 10p (£1.65 inc. VAT & P) (inclusive of date and
application sheet). Suitable Diac 22p.

0 to 60 MINUTES CLOCKWORK TIMER.
Double pofe 15 amp 230V AC. Contacts (no dial). £1.50. P&P 30p
{£2.07 Inc. VAT & P). N.M.S.

MERCURY SWITCH

Size 27m x 5mm, 10 for £5.00 P&P 30p. total
including VAT £6.10. Min_ quantity 10
N.M.S.

230 VOLT AC FAN
ASSEMBLY

Powerful continuously rated AC motor complete
with 5 blade 6%’ or 4 bladé¢ 3" aluminium fan
New reduced price £3.00 P&P 65p (£4.20 inc
VAT & P)

N.M.S.

21-WAY SELECTOR
SWITCH with reset coil

The ingenious electro mechanical device can be
switched up to 21 positions and can be reset from
any position by enevgising the reset coil
230/240V AC operation. Unit is mounted on
strong chassis. Complete with cover. Price £5.50
P&P 75p (£7.19inc. VAT & P). N.M.S

A.E.G. CONTACTOR

Type LS6/L11. Coil 240V 50Hz. Contacts — 3 make: 600V - 20 amp. 1

break: 600V.: 20 amp. Price: £5.50 + 50p P&P (£6.90 inc. VAT & P)
M.S,

TORIN BLOWER

2207240V AC Aperture 10X 4Yscm overall size
16x% 14cm. Price £3.75 P&P 75p (inct VAT
£5.18). Other types available. SAE for details
NMS

24V DC BLOWER UNIT

USA made 24V DC 0.8 amp biower that operates weli on 12V 0.4 amp
DC producing 30 cu ft min at normal air pressure. Maximum housing dia
110mm, depth inc motor 75mm. nozzle length 19mm, dis 22mm. Ideal
tor cooling maobile equipment, car. caravan, etc. £4.50 P&P 76p (£6.04
inc VAT & P). N.M.S

SMITH BLOWER.

Type FFB 1706 Small quiel smooth running. 240V, AC operation
Qutput aperture 45x 40cm Overall size 135X 165cm. Flange
mounting . Price £4.25 P&P 75p. (Total. £5.75 incl. P & VAT), N.M.S

MINIATURE UNISELECTOR
12V 11 way 4 bank (3 non-bridging. | homing). £3.00 P&P 35p (£3.85
inc. VAT & P)

MICRO SWITCHES

Sub min lever m/switch type MML46. 10 for £2.50
+VAT=£2.88 (£3.22 inc. VAT & P)

Type 3 115M 906T 10 for £2.50 post paid (£2.88 inc. VAT

&P

BF lever operated 20A. c/0. mf Unimax USA 10 for £4.00

P&P 50p (min. order 10) (£5.18 inc. VAT & P).

D.P. C/0 lever m/switch. mfg. by Cherry Co, USA Precious metal tow
resisvance:omams 10 for £2.50. P&P 30p. Total inc. VAT £3.22 (min
10). N.M

HEAVY DUTY
SOLENOID

Mfg. by Magnetic Devices. 240V AC
Intermittent operation. Approx. 20Ib. pull at
1.25in. Ex. equip. Tested. Price £4.75 +
75p P&P (£6.33 inc. VAT&P). R&T

PYE EYTHER

240V AC Solenoid. Approx 11b puil, %'’
travel, intermitant rating. Price £1.00 P&P
20p (£1.38 inc VAT & P)N.M.S
WESTOOL TYPE MM8 MODEL 2

240V AC. Approx. 1% Ib pull at %2 inch. Rating 1. Price £1.50 P&P 20p
(£1.96 inc. VAT & P). N.M

18-24v DC 70 ohm Coil Solenoid. Push or Pull. Adjustable travel to
3/16in. Fitted with mounting brackets and spark suppressor. Size. 100
X 65 x 25mm. Price: 3 for £2.40 + 30p P&P (min. 3 off} (£3.10 inc
VAT & P)

240V AC SOLENOID OPERATED
FLUID VALVE

Rated 1 p.s.i. will handle up to 7 p.s.i. Forged brass
body, stainless steel core and spring ¥z in. b.s.p inlet
outiet. Precision made. British mig

Price £3.50 Post 50p (£4.80 inc. VAT & P). N.M.5

INSULATION TESTERS
(NEW)

Test 10 IEE spec. Rugged metal construction. suitable
for bench or field work. constant speed clutch. Size L.
8in, W. 4in, H. Bin. weight 6ib.
500 VOLTS 500 megohms

£49.00 Pos1 80p (E57.27 inc VAT & P)
1000 VOLTS 1000 megohms

£€55.00 Pos1 80p (£64.17 inc. VAT & P}
SAE for leaflet

YET ANOTHER OUTSTANDING OFFER
New IMFD 600V Dubilier wire ended capacitors. 10 for €1.50 P&P 50p
(£2.30 inc. VAT + P&P). (Min 10)

All Mail Orders — Callers

— Ample Parking

Showroom open Mon-Fri.

BRIDGMAN ROAD CHISWICK

VAHIABLE VOLTAGE TRANSFORMERS
INPUT 230V AC 50/60
OUTPUT VARIABLE 0/260V AC
BRAND NEW. All types.
200W (1 Amp) fitted A/C

voltmeter . .......... £14.50
0.5 KVA (Max. 22 Amp) £17.00
1 KVA (Max. 5 Amp) ... .. £22.50
2 KVA (Max. 10 Amp) .. £37.00
i 3 KVA (Max. 15 Amp) .. .. £45.50
ST § KVA (Max. 25 Amp) .. £74.00
VAT*::“. 10 KVA (Max. 50 Amp) .. £168.00
17 KVA (Max. 75 Amp) .. £260.00
LT TRANSFORMERS

0-10V-15V at 3 amp {ex new equip) £2.50 P&P 5Dp (£3.45 inc. VAT)
13-0-13V at Y amp £2.50 P&P 50p (£3.45 inc VAT)

25-0-25V at 2% amp £4.50 P&P 75p {£6.04 inc. VAT & P}
0-4V/6V/24V/32Vat 12 amp £18.50 P&P £1.90(£23.48 inc. VAT & P)
0.6V/ 12V at 20 amp £14.70 P&P £1.50 (inc. VAT £18.63)

0-12V a20amp or 0-24¥ at 10amp £12.00 P&P £1.50 (£15.53 Inc. VAT

ap
0-6V/12V a1 10 amp £8.25 P&P £1.25 (inc. VAT £10.93)
O-6V/12V/17V/18V/ 20V at 20 amp £18.00 P&P €1.50 (£23.58 inc
VAT & P)

0-10v/17v/18V at 10 amp £10.50 P&P £1.50 ({inc. VAT £13.80)

JOB LOT! Primary 240V. Secondary 6V at 1.66 amp. Size: 3% 2% 2in.
Price. £1.50 P&P 50p. (Total £2.30 inc!. P & VAT). N.M.S

Other types in stock; phone for enquiries or send SAE for leaflet

RHEOSTATS

New ceramic construction, vitreous enamel
embedded winding. heavy duty brush assembly,
continuously rated.
25 WATT 10. 26, 100. 150 250, 500. 1k, 1.5k ohm £2. 40 Post
20p {£2.99 inc. VAT & P} 50 WATT 250 ohm £2.90 Post 25p
(£3.82 inc VAT & P} 100 WATT 1/5/10/25/50/100/ 250/
300€/500/1k/1.5k/2.5k/ 5k ohm, £5.90 Post 35p (€£7.19 inc
VAT & P).

Black Sitver Skirted Knob calibrated in Nos. 1-9. 1% in. dia brass
bush. Ideat for sbove Rheostats, 28p ea,

SPECIAL OFFER
BERCO type L RHEOSTA

85 ohm 300 watt 1.86 amp £7.50 P&P 50p {Total £9.20 inc VAT)
N.M.S

BLOWER/VACUUM PUMP

3 phase AC motor, 220/ 250V or 3807440V, 1,425 rpm % hp cont. Direct
eoupled o William Allday Alcosa carbon vane biower/vacuum pump. 0.9
cfm 8 hg Price £22.00 P&P £2.00 (£27.60 inc. VAT & P} N.M.S.

STROBE!

HY-LIGHT STROBE KIT Mk. IV

Latest type Xenon white light tube. Solid s1ate timing and triggering
creut 2307240V AC operation. Speed adjustable 1-20 fps
Designed for large rooms, halls, etc. Light output greater than many
(so called 4 Joule) strobes. Price £19.00 post £1.00{£23 inc. VAT
& P). Specialty designed case and refiector for Hy-Light £8.80 Post
€1.00(£11.27 inc. VAT & P

XA Kk Ahkhkhkhkhkhhhkhhr
ULTRA VIOLET BLACK LIGHT

FLUORESCENT TUBES

4ft 80 watt £8.70 (cailers only £10 inc VAT). 2f1 20 watt £6.20.
Post 75p (£7.99 inc VAT & P). (For use in s1an bi-pin fittings). Mini
12in 8 watt £2.80. Post 35p (£3.62 inc. VAT & P). 9in 6 watt
€2.25 Post 35p (£2.99 inc. VAT & P). 6in 4 want £2.25 Post 35p
(£2.99 inc. VAT & P)

Compiete ballast unit for either 6'°. 9'' or 12’ tube 230V AC op.

£3.50 plus P&P 45p (£4.54 inc. VAT & P). Also available for 12V
DC op, £3.50 plus P&P 45p (£4.54 inc. VAT & P}

400 watt uv lamp and ballast complete £31.50Q. Post £3 (£39.68
inc VAT & P). 400 watt UV tamp only £11.25. Post £1.20

{£14.32inc. VAT & P)

N XTI M v R
SQUAD LIGHT

A'new conception in fight control.
Four channels each capable of
handling 750 watts of spotlights
or dozens of small mains lamps. Seven programs all speed comroﬂed plus
flash modulation, eftectivety giving 14 different displays. Makes
sound-to-tight obsolete. Completely electrically and mechanicaily nolse
free, Price only £60.70 (£69.81 inc VAT & P)

S.A E. (Foolscap) for further details. Post 75p

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT S.AE (Foolscap) for details
XENON FLASH
GUN TUBES

Range of Xenon tubes available from

ok ok k ok ok okok ok ok ok ok ok
XXX RENXNE RN L X

stock. S.A E for full details
Wide range of AC and DC relays available
trom stock. Phone or write In your en-

RELAYS

230/240V AC Relays: Arrow. 2c/0. 15 amp £1.50 (£1.98 inc. VAT
& P)

TEC opentype 3c/o. 10amp £1.10 (£1.50 inc. VAT & P).

DC Relays: Dpenlypeg 12v3c/o07amp £1.00 (€9.38 inc. VAT &P).
Sealed 12V 1¢/0 7 amp octal base, €1. 00({1 38 inc. VAT & P). Sealed
12V 2¢/0 7 amp octal base, £1.25 (£1.67 inc. VAT & P). Seaied 12V 3
c/o? amp 11-pin, £4.35 (£1.78 inc. VAT & P). 24V, Sealed 3c/o0 7
amp 11-pin £1.35 (£1.78 inc. VAT & P) {amps = contact rating). P&P on
any Relay 20p

Other types available — phone for detalls. N.MS

Very special offer. 3-12V D.C.. 2 make contacts, new ITT3 for £1.75
+ 25p P&P (inc. VAT £2.30).

Diamond H heavy duty AC relay 230/240V AC. two ¢/o contacts 25
amps res at 250V AC £2.50 P&P 50p. {£3.45 inc. VAT + P&P). Special
base 50p.

METERS (New) — 90mm
DIAMETER

AC Amp., Type 6272 0-1A, 0-5A, 0-20A AC Volt.
0-15V. 0-300V. DC Amp, Type 65C5. 0-2A, 0-10A
0-20A, 0-50A DC Vokt. 0-15V, 0-30V. Ali types £3.50
ea. + P&P 50p. (£4.60 incl. VAT). 0-504 DC. 0-100A OC,
Price £5.00 + 50p P&P (£6.33 inc. VAT)

SERVICE TRADING CO
L (SIS ENERA R a0 ces s |

ACCOUNT CUSTOMERS MIN. ORDER £10.00

NDON W4 5BB 01-995 156

TSERVICE TRAD'NG CO GEARED MOTORS

100 R.P.M. 115 Ibs. ins.! -

116 Ib. ins., 110 volt, 50Hz. 2.8 amp. singie phase,
split capacitor motor. Immense power. Continuously
rated. Totally enclosed. Fan cooled. In-line gearbox.
Length 250mm. Dia. 135mm. Spindle Dla. 15.5mm
Length 115mm, ex-equipment tested £12.00 Post
£1.50 (£15.53 inc. VAT & P}. Suitable transformer
230/240 volt £8.00 Post 75p (£10.08 inc. VAT & P}
R&T

GEARED MOTORS

28 r.p.m., 20Mb. inch 115V AC Reversible motor
71 r.p.m. 101b.inch. 115V AC Reversible motor.
Both types similar to above drawing. Price either type £4.75 + 75p P&P
(£6.33 inc. VAT + P&P)

Suppl-ed with transfarmer for 280V AC operation £7.25 + P&P €1
(£9.49 inc. VAT + P&P)

NMS

FRACMO MOTOR

56rpm 50ibs inch 240V AC reversible, 0.7 amp
sharplength 35mm, dia. 16mm, weight 6 klios
600 grams. Price £15.00 P&P £1.50 (£18. DB)
N.M.5.

FRACMO MOTOR

1400 rom HP 1-30 continuously rated 115V AC fitted with
anti-vibration cradle mounting. Supplied complete with transformer
for 230-240V AC op. £10.00 P&P £1.00 (Total £12.85 inc. VAT)
NMS

PARVALUX MOTOR TYPE
S$.D.2

12V DC shunt 1/30th ph motor. Cantinuously
rated 4,000 rpm. Price £10.00 P&P 75p
(€12.36 inc VAT & P). N.M.S.

PARVALUX 230/250V AC
MOTOR

Type SD18 240V AC reversible 30 rpm 50ibs
inch. Price £15.00 P&P £1.50(£18.98 inc. VAT).

CITENCO

FHP motor type C 7333/15 2207240V AC 19
rpm reversible motor. torque 14.5 kg. Gear ratio
144:1. Brand new incl. capacitor. our price
eués + €1.25 P&P (£17.83 inc. VAT & P).
NMS.

CROUZET — 230/240V AC 2 rpm synchronous geared motor £2.90
P&P 30p (Total £3.88 inc VAT). N.M
HAYDON — 230/240V AC 1 rpm synchrcnous geared motor £2.90
P&P 30p (Total £3.88 inc VAT)N.M

REVERSIBLE MOTOR 230V AC

General Electric 230V AC. 1,600 r.p.m. 0.25 amp. Complete with
anti-vibration mounting bracket and capacitor. O/A size 110mm X
90mm. Spindle 5/ 16 dia. 20mm long. Ex-equipment tasted £3.00. Post
50p {£4.03 inc. VAT & P).

BIG INCH

Tiny precision-built 3 rpm USA motor size only 1 x 1. 100V. AC,
operation supphied with resistor for 230V, AC. Price: £2.00 P&P 20p.
(£2.53 incl. P & VAT). 4 for £5.00 postpaid {€5.75 inci. VAT). N.M.S

12V DC GEARED MOTOR

Precision built miniature motor, 6712V DC operation. Incradibly
powerful tor size

Approx speed at 6V 60 rpm 40 ma

Approx speed 8t 8V 80 rpm 50 ma

Approx speed at 12V 120 rpm 60 ma

Size 27mm dia, 38mm length, weight 55 gram. Drive spindie 5 mm x 2
mm dia.

Price: £2.50 post paid (£2.88 inc. VAT)

REDUCTION DRIVE
GEARBOX

Ratio 72:1. Input spindie % X Yin. Output spindle % X 3in. long.
Overall size approx.: 120 X 98 x 68mm. All metal construction
Ex-equip. tested. Price: £2.00 + 50p P&P (£2.88 inc. VAT) -

. 4

‘VENNER TYPE® ERD TIME
SWITCH

200/250V AC 30 amp. 2 on/2 off every 24 hrs. at any
manually pre-set time. 36-hour spring reserve and day
omitting device. Built to highest Electricity Board
specification, Price £9.00 P&P 75p. (£19.21). R&T

SANGAMO WESTON TIME SWITCH

Type 5251 200/250V AC 2 on 2 off every 24 hours. 20 amps contacls
with override switch, diameter 4 x 3°', price £8.00 P&P 50p (£9.78
inc. VAT & P). Also available with sotar dial. R & T.

AEG TIMESWITCH

2007250V AC 1 on/ 1 off every 24 hours, 80 amp contact {ideal storage
heaters) Spring reserve £10.00 P&P 50p (Total £12.08 inc. VAT)
NMS

AC MAINS TIMER UNIT

Based on an electric clock, with 25 amp, single-
pale switch, which can be preset for any period up
10 12 hrs. ahead to switch on for any length of
time, from 10 mins. 10 6 hrs. then switch off. An
additional 60 min. audibte timer 1s also incorpo-
rated. Ideal tor Tape Recorders. Lights. Electric
Biankets etc. Atiractlve satin copper finish, Size
135 mm x 130 mm x 60 mm. Price £2.25, Post
40p. {Total inc. VAT & Post £3.05). N.M .S

2-CAM PROGRAMMER

Crouzet 1 rpm 115V A C Motor operating 2 Ralier Micro swirches (4
amp). Can be used on 240V AC with either O 25 mfd 250V Condenser
or §.6K wirewound Resistor 7 watt {not suppiied) Price £2.50 + 50p
P&P (£3.45inc VAT & P)

MINIATURE 24-HOUR
TIMESWITCH (German mfr.)

240V A.C operation. Sprnng reserve 10
amp contacts, one on-off every 24 hours
Cal:brated in two hour steps Minimum
n-oft period 8 hours Dasy Omission.
Unusual fea(ure with these switches )s that
nps y be yemoved at will enabling
mdlvldual days to be programmed as re-
quired Sizeonly 3'" x 4" Depth 2% Price
£6.50 + 50p P&P (£8.05 incl VAT & P)

N.M.S. — New Manufacturers’ Surplus
R & T — Reconditioned and Tested

PERSONAL CALLERS ONLY
9 LITTLE NEWPORT STREET,
LONDON, WC2H 7JJ
Tel: 01-437 0576




NEWS

ICROFILE

Henry Budgetts comments last month spurred some

of you to take up pen and phone. This month
micro-man brings news from the North and gives
the Beeb a plug.

modem style connection of home computers has

borne some fruit. A very helpful gentleman, who
just happens to work for the PO, wrote in with a few
comments. Apparently the Post Office regard acoustic
modems as attachments in much the same way as an-
swering machines and there are a considerable number of
specifications to be met. Such items are the maximum
sound level of —13 dBm and the maximum sound pressure
at the transmitter of 0.5 Newtons per square metre. Type
approval for these kinds of devices should be obtained and
I gather that ad-lib experimentation may be frowned on, so
take care!

It should also be noted that hard wiring of a computer to
the PO lines is definitely not on. | didn't suggest it last
month, but justin case it has crossed your mind . . . . forget
It

M y little plea for help over the problems involved in

One other comment that was thrown in from another PO
person was that there is a rather critical frequency around
2200 Hz. A tone of this frequency will cause the exchange
to close down your call, slightly embarrasing. You have a
bandwidth of 300 to 3500 Hz to play with so steer clear of
this area. Full technical details of the specifications are
contained in Technical Guide No 11, which should be
obtainable from the telephone section of the Post Office.

And finally on this subject, | understand that Green-
banks cassette interface for their SCMP system has provi-
sion for an op-amp to be connected for direct tape head
drive. It should prove possible to use this to drive a
loudspeaker for our purposes. The board is currently being
re-designed so contact them soon for details. Many thanks
to Mike for his helpful comments on the Post Office's
position.

Standard Letters

A vast epistle squeezed its way into my mailbag this week
after my diatribe on standards last month. One problem . . .
there was a lot in it about misspeling and general missuse
of Her Britannic Majesty’s English but not a sausage
(courtesy of That's Life) on computer jargon. Have you no
shame, or perhaps you were all stunned into silence?
Please will someone say something, hopefully polite, as the
article was supposed to inspire general comment.

Plea For Clubs

Not a single word from anyone this month. Are you all too
busy to write to Microfile with your news? Many thanks to
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those who have filled in the little form and sent it back. If
any club hasn’t had one please let us know as we are trying
to produce a second Ciub Directory for CT and we go to
press in four weeks. After all, if the Beeb think it's good
enough to use what have you got to lose, poetic stuff.

BBC Speaks Out

A superb pair of programmes were boradcast this month on
Radio 4. Called ""Machines with Mouths'* and ''Machines
with Ears”’ they dealt with speech synthesis and recogni-
tion systems and techniques which are currently being
used. Having worked in this area for a number of years |
found them to be excellently produced and most enjoyable.
A definite pat on the back for the Science Department.
What was even more impressive was that it was done on
radio. One would expect this mind of subject to be tackled
on a programme such as Horizon. It was also amusing to
hear many voices from the past (such as my old boss)
expounding their views on the subject. A repeat soon one
hopes, how about it?

News From The North

Microdigital have released the first of a series of Nasbus
based general purpose interface boards. This one has
sixteen relays and is addressable to any two consecutive
ports on the Nascom. Power requirements are a modest
250 mA on both the + 12 and + 5 volt rails and the unit is
supplied as a kit complete with sockets for all IC's along
with a manual and sample software. Price is around the
£50 mark.

The ACFA single board computer that we had a slight
mix-up over a month or so back is currently being re-
engineered for the new 6809 CPU and some more 1/0.
The problems caused by the NTSC (Nasty Television
System for Computers) have now been overcome and a
demo model will shortly be going round the shows. Look
out for it, it may suit your needs.

The Liverpool software gazette has just been launched
priced at 50p per issue or £6 per year for twelve copies. Itis
packed with software and reviews, including a look at
Pascal on the Apple. One of the most interesting items is
the complete listing of the M5 lariguage, which has now
gone public, for the Nascom. For more details on the
language see our review in CT May. The magazine is not
intended for the beginner as it assumes a reasonable
knowledge of computers. Details on all these products can
be obtained from Microdigital at 25 Brunswick Street,
Liverpool 2. ETN
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Have we got an issue for you next month? Yes of
course we have, just cast your tired eyes over
this little lot. (Tired" eyes can be avoided by
refraining from reading lesser electronic
magazines)

SCALEXTRIC SPECIAL

Yes folks, HE's done it again. Just in time for
Christmas. The HE workshop staff have been
really getting their noses to the grindstones and
have tirelessly, without any regard for per-
sonal health. been playing with their Scalextric
set. Whilst they were doing so one of them had
a bright idea, "how about doing some projects
on this lads?” He was quickly silenced and play
recommenced. A little while later, after this
momentous statement sunk in, they thought
about it and actually all agreed, it was a good
idea. So now we proudly present the last word
in electronic Lap Counters, Precision Hand
Controllers and other amazing things to grace
your layout. Miss it at your peril.

RING MODULATOR

Where do we get them from? Now you can
really sound like a Dalek. This neat little unit,
designed for use on stage, at home, or just for
good old fashioned fun will faithfully reproduce
the dulcet tones of those amiable creatures
from the planet Skaro. If you don‘t want to be a
Dalek then it will create an interesting range of
other effects too. Maybe we’'ll hang one on
HEBOT. You never Know . . . .

UNIJUNCTION
TRANSISTOR

Our brainy chief designer Ray Marston takes
time off from his train controller to look at those
oft maligned, collectorless transistors that are
known to all and sundry as Unijunctions. So
pay attention because we might be coming
round your house to ask you questions about
them.

Hobby
lectronics

TV-THE CONTINUING
STORY

This month Rick Maybury looks at the other end
of the TV system, the box that sits in the corner
of your living room. Find out just what happens
when the on off switch is twiddled, the
educated electron strikes again.

PROJECT FAULT
FINDING

Gasp . . . your project didn’t work, if it wasn’t
our fault (is it ever?) then it must be your fault.
Keith Brindley, who has had to deal with one or
two faulty projects in his time discusses the
heart wrenching subject of dead projects.

HEBOT GROWS UP

We are expecting HEBOT to start a craze,
(seriously) the combination of a really well
designed, sturdy chassis at a very reasonable
price, coupled with our unique electronic
circuitry, brings the world of advanced robotics
to within everyones grasp. This month after
completing the basic drive circuitry we go on to
explore tactile senses, optical stimuli and self
survival instincts. HEBOT is the first serious
attempt in this country to bring the world of
Robotics into the seventies, others have tried
and failed, we know we are going to succeed.
Frighten the cat, amaze the neighbours but
above all DO NOT MISS IT.

The December issue will be on sale November 9th

The items mentioned here are those planned but circumstances may affect the actual contents
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Assembie
itin an evening!
MECHANISM & CASE

luc.assembly instructions

MECHANISM
WITH ALARM

NUMERALS

as useo wBRAUN
DIGITAL CLOCKS

THREE FOR £1 3.50 MECHANISMS 10 FOR 239. 100 FOR £300

® AC MAINS HALF PRICE OFFER
@ SIZE6¥s x2¥% x 2V

il MENRYS
HENRY'S RADIO oo [ v Radao

. « DELIVERY

404 EDGWARE ROAD, EuRes = e
M Ao | FROM STOCK

LONDON W2 1ED 17231008 |

QUALITY REELTO

REEL & CASSETTE TAPE HEADS $20t [oaoshn vvvensa casserte
B12-01 £12-09

MONO PLAYBACK . £1.8% MONO/STEREO ERASE £1.85
812-02 822--02

MONO RECORD/PLAYBACK €4.02 TWIN HALF TRACK RECORD/PLBK £5.97
824-01, C44RPS02

STEREQ PLAYBACK . . €3.30 QuAD QUARTER TRACK REC/PLBK £9.37
B24-02 C22E502

STEREQ RECORD/PLAYBACK . . g£g.66 TWIN HALF TRACK ERASE €4.72
B24-RP

STEREO GLASS FERRITE REC/PLBK £11.60 MAGNETIC TAPE HEADS CATALDGUE 25 PENCE
AUDID AND Hi-F1 CATALOGUE (80 PAGE FULL COLOURI 50 PENCE

self contained 10"

MONITOR

o Compactsize, 5" x 7" ® Totally enclosed
e Complete with power and @ All transisterised
video plugs, plus leads
® Scan coil assembly
as standard supplied

® Transformers, tubes, and
surrounds available

® Suitable for analogue
signals or alphanumerics

® QOperable on 220v Mains
or 12v DC power

® Comparable to

® 15v Mains or 12v DC power wire frame monitors

® |deal for 0.E.M. use

oney £35.50 ony £85.00

EX VAT AND P&P

Crofton Electronics
Crofton Electronics Limited, 35 Grosvenor Road,

Twickenham, Middlesex. Tel.: 01 891 1923
ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979

Allthese
advantages...

@ Instant all-weather starting

@ Smoother running

@ Continual peak performance

® Longer battery & plug life

@ Improved fuel consumption

® Improved acceleration/top speed
@ Extended energy storage

.In kit form

SPARKRITE X51s a high performance. top quality mductive
discharge electronic igiition system designed for the electronics
D.! Y. world. It has been tried. tested and proven to be utterly
reliable. Assembly only takes 1 2 bours andhinstaliation f
even less due to the patented ‘clip on’ easy fitting

The superatechnical design of the
Sparkritecircuit elinunates problems of the
contact breaker There 1s no nusfire due to
contact breaker bounce whichisehinunated
electronically by a pulse suppression
circuit which grevents the uiit firmg if the
points bounce open at high R P M
Contact breakzr burn s ehiminated by
reducing the c.rrent by 95% of the norm

There is atso a uniquie extended dwell
circwut which allows the coil a longer
period of timeto store itsenerqgy before
discharging tc the plugs The unit inchudes
built instatic t ming hght systems function
light, and sechinty changeover switch
Will work all r:v counters

Fits all 12 v negative-earth vehicles I
with coil/distributor ignition up to 8 cylinders.

THE KITCONVPRISESEVERYTHINGNEEDED

Die pressed case Ready drlled, alumoium extruded

base and heat sink. coll mounting chps and accessories All kit
components are guaranteed for aper:od of 2 years from date of
purchase Fu Iy llustrated assembly and instatlation mstructions are
included

Roger Clark the world famous rally driver
says “Sparkrite electronicignitionsystems
are the best you can buy”’

Spsrhriie

HIGH PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Associates, Dept.ET| 12
82 Bath Street, Walsall. WS13DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard
F enclose chequelPQ's tor
Inc VAT and PP QUANTITY REQ'D.

X5KIT £1695 £

Chegue No
ACCESS OR BARCLAY CARD No.

Send SAE if brochure only required.
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Hand held Computer games

We have selected the best CASIO CLOCK/

Special just in full spec. 1702A (intel) £2.50

ach p/p 20p. 74125 (tri-state buffers) 4 1 available c cu 0 s
£100 F&p 30p. (irvstate buffers) 4 for AL I.AT R

1S423 STUD MOUNTING RECTIFIERS 10A

It's you against the computer!

400V. Silly price, 10 for £2 P&P 20p. UFO MASTER = THE INCREDIBLE
r -
l;ll&%123(§)3L Dual Stereo Preamp, plus data £1 gl{.:?r:: il Qg:hz(f)u(l)l(zalendar two I :
P g 0 .
More sophisticatgd than It iarrr:s. S(ggv’l"]a:;h'v::’]";el ™ [}
. DESTROYER. Guide missiles to SMogyCOUNLCO G I
7in NYLON CABLE TIES 100 for £1,50 P&P destroy UFOs which may change B_.dlgut calculator. T & & 3
Sgme gSnPA&u:gOamp pcb (LM380) 9 to 18V course or disappear! . Dl.splzys ?ny nyo;g;h; Mmoo
. £1.50. p. calendar from 0 L
£22.50 ! - 2099. Memories and UODD

ML723 (TO100). Monolithic adjustable vol- " displays 3 optional important | Kl &3 €3 2 KD
tage regulator. Plus or minus 2v-6v, 6v-8v, dates. Full memory, %, K, SDEs
8v-37v to 150mA plus data 55p P&P 20p ;‘;:ae’; :‘i)fz‘s‘-/‘ox”;‘/\’ze:’4 cosa |

PCB KEYBOARD 65mm x 82mm 18 key
clickers less key tops, ideal hexadecimal, 35p
each, P&P 20p. Hewitt Packard 4 digit displays

{ ‘ 7/16th ins. Wallet. (RRP
T £27.95.')ns£2,a‘ egé
GRANDSTAND 4-in-1 '

12 ginp%l; 0.11" common cathode (LED red) Calculator/ Auto Race/ i MICRO MQ-11
£1.50 P&P 20p (few only). Code Breaker (as Digits)/ “ -} specifications as AQ-2000 but
Blackjack. Convenience — 3 ; with “’kiss’’ keys and smaller
CANNON D-TYPES. Only ones left: 15 way skil — Brainpower — Luck? case 3/16th x 2% x 3Yains.
socket 50p, 37 way plug 80p. 50 way socket £22_50 Wallet with window for display.
£1.20, 50 way wire wrap socket £1.30,. 25 T \f). (RRP £29.95) £26 95
way ribbon plugs 90p. Cinch 25-way plastic W -
cover 60p, Metal cover and retainer 80p. P&P AMAZE-A-TRON \ \ 1 MELODY 80 e TR
20p. Over 1 million mazes to defeat! JRY 2 el LT
FULL SPEC. SGS2N3055 30p each. 10 for 1 or 2 players Electronic sound {1 1 ] ﬂe::h&on:: " =3 »
: ‘ : effects elody Maker — =
£2.75. P&P 20p. £|7 25 ‘:_ Clock, auto-calendar. Two alarms, alarm/timer (3
b different tunes). Stopwatch measuring net, lap and
%%r;:‘:ﬁx:‘:i;:ag::; 240V(AC 52?/‘:}’:';_85 _ 1st and 2nd place times from 1/10th second to 24
ime. mounting 2%2"* dia. hours. Calculator with full memory, %, square roots.
approx. £2. P&P 30p. GRANDSTAND DESTROYER One year battery life. 5/16th, x 41/qu 2% ins.
Protect your convoy from dest ]
SUPERSAVER 2 Hybrid Systems DAC 371-8 sct your convoy from destrovers £ 14 95 Wallet. Desk stand. (RRP £25.95) £93 Qf
(8-bit) DIL packaged + data, ideal MPU users, GRANDSTAND SOL'TAlRE Cc0-82
brand new .£2~ price smash! now £1.75 each Challenging and absorbing £14.95 , MLt AL
{fraction of original cost) P&P 20p DIGITS (As Mastermind) X el
Deduce four random numbers EI 3.95 == Glock

SUPERSAVER 3. LM 323K Voltage regulator, 4 indepdent alarms, one with snooze feature.

5v at 3-amp. £3.50 each. P&P 20p MIGROPROCESSORS Nightlight. Calculator with %, square roots. One

year battery life. 1% x 52 x 2% ins. (RRP £22.9;5§‘

£19.9

FAIRCHILD GRANDSTAND

M 7 .85, Ch -
MEMORIES 2708 £6.85, Character Genera Videc Ent Sctaibmant Computer£74.95

tor MM5240 2560 bit, 64 x 8 x 5 plus data
£2.95 (full spec.) P&P 20p. 2112 (200ns)
£3.00. P&P 20p. 21L02 (250ns) £1.15. P&P
20p.

NEW SCIENTIFICS

COLLEGE FX-80

6 + 2 digit LC Display.
Approx. 4,000 hrs.
continuous use from 2 AA

size batteries.

37 scientific functions, P to

R, Rto P, ENG key, Pi, cube
root, 6 levels (). Memory. % x-
3 x5% ins. (RRP £17.95)

SUPERSAVER 4. RS338-383 miniature de-
.cade thumbwheel switch £1.35 P&P 20p.

SUPERSAVER 5. SN74116 {dual 4 bit latch)
75p P&P 20p. SN74181 Arithmetic logic
unit/function generator 80p P&P 20p
SN74194 (4 bit shift register) 50p P&P 20p

SN74198 (8 bit shift register) 75p P&P 20p. EI 5 95

sgpgnspwzn 6. BC108B 8p 100 for £7.00 5% FX-68 Card s i

P&P 20p. T LT SR As FX-80 but without ENG [l
19 plug-in pre-programmed memory cartridges key, 500 hrs. battery. xis 2;'

SUPERSAVER 7. 4 digit 7 segment bubble now available. Each £12.50 3/16th x 2% x 3%. Wallet. e

display (NSA 1540A) ex-equipment 5 for £1.00 RRP £22.95

P&P 20p LCD PROGRAMMABLES { ) £19.95 sasss

With non-volatile stores and memories and almost
infinite programmability {using FA-1)

CASIO FX-2600

Ultra slim—5/32in
6 + 2 digit LC Display. 43 scientific

=+ functions. Non volatile memory. Auto
power off 6 levels parenthesis.

9-WAY MALE/FEMALE connector (Elco l”‘"’f"?’\
8129) 0.1 inch pitch, PCB mounting ideal for N .
bussing two PCBs together 35p/ pair P&P 20p. 1500 hours continuous use battery life. 51 scientific
functions. % x 2% x 5%z ins. Wallet

4 LEDS (red) TIL209 10p, 100 @ £8.50. 0.2""
12p. ORP12 95p. Voltage regs LM340T + 5V
£1. LM340T + 12V £1. SGS 15V 3amp
£1.LM342 + 15V (250 milliamps) 45p. (v
cassette recorder motors, voltage speed
regulated, terrific value 95p.) LM711 CH
(voltage comparator) 25p.

FX-501P 11 memories, ' ® | Standard deviations. Rto P, O to R,
128 functional steps, 5 levels » B 8 W ®IENG, FIX, SCI. RND and Random
(). 9 subroutines. 4 levels. \ ® W% number keys.

ann
(RRP £64.95) £54.95 im|e gl 1 5/32inx 2% x 4%in
. [

FX-502P 22 memories.
256 functional steps, 10
levels (), 9 subroutines, 9
levels. (RRP £84.95))

CASIO FX-3200
As above but 10 digits

£21.95
CASIO FX-310

r—Happv Christmas to all our customers and
ETI staff.

All enguiries, SAE please. P&P same for guantities except
where greater than £,

Due to move we have no catalogue. A new one is being . £74.95 As FX-2600 but 50 scientific
produced, available shortly. functions. v x 2% x 5 'in 1
Rush orders as some stocks are limited. . G
Phone orders on Barclaycard now taken for Mail Order. = \' FA-1 Adaptor EI 7,95
New Retail Premises open now. Mon.. Thur,, Fr. & Sat. & =
9,30-6.00 (tunch 1.00-2.00), Many one-off computer — 219'95 CASIO FX-510

10 digit version of above

£19.95
SEE OPPOSITE PAGE

Optional FA-1 permits programme / data storage on
standard cassette tape recorder for re-entry later

bargains & components at surpius prices, We are situated
at 11 Hercies Road, Hillingdon. Middiesex (just oft A40)
phone Uxbridge 55399. Supp quip / p

purchased for cash,

L. B. ELECTRONICS

11 HERCIES ROAD

FOR ORDERING DETAILS

HILLINGDON
MIDDLESEX UB10 9LS, ENGLAND
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From Casio’s New Collection we
present some of the most sophis-
ticated executive watches avail-
able today.

ALARM CHRONOGRAPHS

Displaying hours, minutes, seconds, date, am/pm;
or hours, minutes, alpha day, date, am/pm. With
automatic 28, 30, 31 day calendar.

83QS-27B

4 year battery, 1/10th
second chrono to 12
hrs., measuring net,
lap and 1stand 2nd
place times. 24 hour
alarm. Hourly chimes.
Backlight. Mineral
glass. Stainless steel
encased. Water
resistant to 66 feet
(RRP £31.95)

£27.95

You cannot fight against the

future. Time is on our side
(W E. Gladstone}

Displaying hours, minutes, seconds, day; and with
day, date, month and year automatic calendar
pre-programmed to the year 2030

(Available soon)

81QS-33B

5 year battery. Chrome
plated case, water
resistant to 66 feet.
(RRP £31.95)

£27.95

1/100th second
chrono to seven hours.
Net, lap and 1st and
2nd place times.
Selectable 12 or 24
hour display.

24 hour alarm
Selectable hourly
chime facility.
Backlight. Mineral
glass face.

81CS-36B

As above but: Stainless
steel case, water
resistant to 100ft. (RRP
£39.95)

£35.95

Price includes VAT. P&P. Send your

cheque, P.0. or phone your ACCESS or
B'CARD number to: —

ROM CASIO — THE NEXT
STEP FORWARD IN TIME

hium batteries, lasting up to 5 years or more, totally eclipse most

SOLAR watches

There is no present like the
time

F-8C TIME/DATE WATCH

3 year battery. Hours, minutes,
seconds, date, day, am/pm.
Auto 28, 30, 31 day calendar.
Backlight. Resin case/strap.
Mineral glass. water resistant to
55 feet. (RRP £12.95)

£10.95

N.B. This watch does NOT have
a stopwatch. If you have been
misled by others, you are legally
entitled to your money back and
costs.

We are never knowingly undersold and will
try and match or beat any other advertised
price, providing the advertiser has stocks.

Please note We are NOT selling the Hong Kong
watches which are currently proliferating on the
market

In common with Citizen and Seiko. Casio
watches are outstandingly reliable. with typical
failure rates of under 1% Casio’s service time 1s
normally an impressive 2-3 weeks and they
have comprehensive stocks of spares

Why spand money on less reliable watches?

SI0 LADIES WATCHES

Superbly styled stainless steel cases, with mineral
glass face, water resistant to 100 fet. LC Display of
hours, minutes, 10 seconds, seconds by flash
am /pm; And with day, date and month

o
-
*

» ehm

o
86QL-108B

£26.50

86CL-22B

£37.25

86QL-12B

£31.95

Most CASIO products available from
stock. Send 25p for illustrated bro-
chures and membership of our
CHRISTMAS CLUB. EXTRA DISCOUNTS:
on many items.

TEMPUS

Constant LC Display of hours, minutes, seconds,
am/pm and day (12 or 24 hour). Dual time (12 or
24 hour). Automatic day, date, month and year
calendar, pre-programmed to year 2030. Chrono-
graph measures net, lap and 1st and 2nd place
times from 1/100th second to 7 hours. Backlight.
Mineral glass face. Guaranteed water resistant.

NEW MODEL i 4,
95QS-32B

4 year battery.
Superbly styled brass
case, heavily chrome
plated. Water resistant
to 66 feet. (RRP
£27.95)

£23.95

95QsS-318B

4 year battery
Stainless steel encased.
Water resistant to 66
feet. (RRP £27.95.)

£23.95

95CS-31B

Solid stainiess steel
case.

Water resistant to 100
feet

(RRP £34.95)

£29.95

Time never stands still with
Casio

F.200 SPORTS
CHRONOGRAPH

Hours, minutes, seconds, am/
pm; and with day, date and
month auto calendar. 1/100
sec chrono to 1 hour. Net, lap
and 1st and 2nd place times
Resin case and matching strap.
Mineral glass

Water resistant to 66 ft (2 at )
Sitver oxide battery

RRP £17.95

£15.95

Dept. ETI, Beaumont Centre, 164-167 East
Rd., Cambridge CB1 1DB. Tel. 0223 312866
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AIRCRAFT BAND
ONVERTER

Listen in to the world's airlines with the ET1 Biggles detector and

your own short wave radio.

omestic aircraft communications,
Dboth private and commercial, gen-

erally involve a pilot talking from
his plane to a traffic controller at an air-
field as well as talking to other pilots.
Signals from aircraft can be heard over
quite long distances as they are flying
quite high and thus the horizon, from
the aircraft, can be up to several hun-
dred miles away.

There are 360 channels allocated in
the aircraft band, each assigned a spe-
cific use or for use in a particular area.
Amplitude modulated (AM} transmis-
sion is used which simplifies the require-
ments for a receiver to listen on this
band.

The Convertor

Why a converter — why not a complete
receiver? Firstly, a shortwave listener
will already have a receiver. A converter
to ‘change down’ the aircraft band
frequencies to a suitable band between
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3 MHz and 30 MHz is a simple, and
inexpensive, solution. For those wishing
to monitor some portion of the aircraft
band the output of the converter could
be connected to an ordinary multi-band
transistor portable to provide quite
adequate results. Alternatively, a fixed
frequency IF (intermediate frequency)
strip with detector and audio stages
could be constructed.

The converter is crystal locked —
that is, a quartz crystal oscillator is
mixed with the signals from the an-
tenna, the signals then appearing at a
lower frequency at the converter out-
put. The frequency of the crystal used
will determine the frequency band of
the converter output.

For a number of reasons, we chose
the output (or IF)} frequency to be
around 10 MHz. Inexpensive crystals are
available for the aircraft band to give an
IF output from the converter of 10.7
MHz — a standard |F frequency. The

« , _,
TS FOR You!”

!

same crystals can be employed if you
wish to use a tunable shortwave receiv-
er following the converter. There is a
minor inconvenience though — the
tunable receiver’'s dial has no simple
relationship to the input frequency. The
advantage is that inexpensive crystals
cost around half that of a crystal made
to order to provide a direct frequency
relationship.

As the converter has quite a deal of
gain, resulting in very good sensitivity,
an RF Gain control has been provided.
Very strong signals on a channel near to
the one being monitored may cause
interference. Judicious use of the RF
gain control will reduce or remove the
interference while enabling you to still
hear the desired signal. Then again, a
very strong signal on the channel you
are monitoring may overload your re-
ceiver, resulting in very distorted recep-
tion. Reducing the RF gain will remove
the problem.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979



PROJECT

Fig.1 Circuit diagram.

ANTENNA
INPUT

RV1

*SEE TEXT

ZD1
BZY88/C8V2
OR C6V8
C5V6

Construction

The printed circuit board has been
specially designed for this application
and no other construction technique
should be employed unless you are very
experienced in circuit ¢onstruction at
these frequencies.

It is best to commence construction
by mounting the coil formers. They
may be glued on the board over the
pilot holes or the board drilled to the
appropriate diameter for the base of the
formers and then gluing the formers in
place. Use the shield cans to locate and/
or hold the formers on the board. It is
wise to insert the slugs in the formers
after gluing to avoid accidentally gluing
them to the formers. The best type of
glue to use is one of the ‘instant’ bond
glues such as ““Superglue”. Many glues
available will not bond to substrate
materials — particularly fibreglass mat-
erial.

The next step is to wind the coils.
They may be wound /n situ if you wish,
alternatively they may be wound on a
suitable diameter former (such as a 5
mm or 3/16" drill shank) and then
slipped over the formers on the board.

Take careful note of winding direc-
tion and the start and finish connec-
tions. Refer to the component overlay
when soldering the coil leads in place.
‘Do not mount the shield cans until all
the minor components have been solder-
ed in place.

When mounting the minor compo-
nents take particular care with orient-
ation of the transistors, FETs and the

HOW IT WORKS

; The circuit is quite straightforward, com-
prising an R stage (Q1), a mixer (Q2) and
,an_overtone crystal oscillator-multiplier
%Q3). Dual-gate MOSFETs are used in the
..RF and mixer stages as they have good gain,
. low noise figure and good freedom from
crossmodulation and overload problems.
Signals from the antenna are first amp-
lified by Q1 and passed to gate-1 of the
s mixer Q2. The oscillator, Q3, is set to a
#precise  frequency by the crystal. The
#injection frequency to gate-2 of the mixer is
~derived from the collector of Q3, being two
or' three times the crystal frequency. The
signal frequency are mixed in Q2, their
difference is selected by the tuned circuit in
the drain — this is the desired output fre-
squency. 5
;A low-Q tuned circuit, L1-Cl, is used
between the antenna input and gate-1 of
*Ql. The antenna input impedance is mis-

matched to the impedance of the gate tos

optimise noise figure. The drain of QI is
coupled to gate-1 of the mixer, Q2, via a
double-tuned, bandpass coupling circuit
consisting of 12, C6, Cc¢, C7 and L3. A
~combination - of v; inductive ccup!ing% and

A e, B e R E e
zener diode. All components should be
mounted right down on the board to
minimise lead length. Stakes or pins
should be used for the connections to
the antenna input, IF output and dc
connections.

There is provision on the pc board to
mount a crystal socket for a ‘style-D’
crystal. These have a 12 mm pin spacing
and stand about 20-mm high. Alternat-
ively, if the smaller size crystals are
used, having a pin spacing of 5 mm or
pigtail connections, then they may be
soldered in place under the board. Take
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common-capacity coupling’ is used to
achieve a wide bandwidth.

Gate-2 of Q1 requires a bias of +6V for
full stage gain. A link between gate-2¢
decoupling (R1.C2,C3) and the junction of £
R2-R3 allows for the connection of a gain 2
control potentiometer.

The mixer has above 1VS$ of bias applied
to gate-2. The conversion frequency is
injected at this gate and a small amount of
forward bias improves the mixer conversion
gain. The output, or IF, is coupled via L4
which is resonant at 10 MHz with C10. This
is a low-Q tuned circuit for the broad band-
width necessary if the tunable IF receiver is
used. 5
The crystal oscillator stage, Q3. 1§
designed to cope with either third or fifth
overtone crystals and may double or triple#®
the crystal frequency in the collector.
Tuned circuit L5C15 selects the appro-
priate harmonic. Energy is coupled from LS
to L6 which is resonated to the required fre-«
quency with C17. These two tuned circuits’,
filter the injection frequency. This prevents
any spurious mixing occurring in Q2.

Cgil l;*z is used to ;grim’ the crystal.  *

e LE R S

L E R

%
E
“

care when doing this. Do it quickly and
use the minimum amount of heat to
avoid damaging the crystal.

If desired, the crystal may be mount-
ed separate from the board. Keep lead
length between the crystal and the
board connections as short as practic-
able in this case.

The shield cans for the coil assem-
blies should be mounted last. It may be
a wise idea to check that the converter
is working before soldering the shield
pins to the pc board.

The completed converter may be p
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1l

INPUT

+12v

¥ 5 AT i &

The PCB fitted to its front panel, showing connections to the gain control, RV1.

mounted, we used a small box measur-
ing 159 x 96 x 50 mm overall. They are
available from a number of component
suppliers. The board was mounted on
the aluminium pane! using two spacers.
Antenna and |F output sockets, along
with the RF gain pot, were also moun-
ted on the panel and power leads taken
through a hole in the side of the box.
Small lengths of coax cable were used to
connect the input and output sockets to
to the board connection.

Control

The particular method of alignment will
depend on how you will be using the
converter. To commence the alignment
you will need to have on hand the
appropriate aligning tool. You will need
a plastic screwdriver-tip alignment tool
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to suit the Neosid ferrite cores. They are
readily available from many suppliers.

You will need a power supply deliv-
ering between 12 and 15 volts; the con-
verter will draw between 30 and 50
milliamps. A receiver with a S-meter is a
decided advantage when aligning the
converter. You will need a signal gener-
ator, with AM modulation, covering the
range of 118-126 MHz.

If you are using a tunable receiver
for the IF, then the following procedure
should be followed:

Connect the converter to the receiv-
er. Use a short length of coax cable. If
the converter is working you will notice
an increase in the noise level on a sensi-
tive receiver when power is applied. You
can check that the crystal oscillator is
working by removing the crystal tem-

ANTENNA

PARTS LIST

Resistors all ¥W, 5% *

R14 150R

R2.3 100k

RS IM

R6 56k

R7 560R

R8 680R

R9 10k

R10 4k7

R11 470R

R12 270R
Potentiometer

RVI 100k
Capacitors

Cc 22p ceramic

C1,15,17 6p8 ceramic

C2-C5 In ceramic

C6-C8 6p8 ceramic

C10,12 100p ceramic
C11,18 10n ceramic
C13 68p ceramic
Cl4 47p ceramic

Cleé In ceramic
C18 10n ceramic
tSemiconductors

Q1,2 MFEI131, 40673, 40841
Q3 2N3563, 2N3564, 2N5770
ZDl1 BZY88/C8V?2 or /C6VSE

or /C5V6 or /[C5V1

Miscellaneous '
7 x 722/1 Neosid coil formers
3 x 7100 Neosid screening cans
2 x 7300 Neosid screening cans
7 x Neosid ferrite slugs, 4 x 5 x
10/F29 coil wire
crystal — see text
box (see text), 2 coax sockets,
2 x 20 mm, 6 BA spacers, nuts,
bolts, etc.

*Resistor values may be plus or
minus one standard value either side
of those quoted without ill effect.
Capacitor values should not be altered.

porarily — a decrease in the noise from

the receiver will be noticed.
1. Set the receiver frequency to the
middie of the tuning range of the
converter's output. The converter
RF gain should be at maximum all
through the alignment procedure.
2. Tune the slug in L4 to obtain a
peak in the receiver noise level.
3. Set all the other coil slugs flush
with the tops of the coil formers.
4. Using the signal generator, with a
fairly high output level, peak L4
again for best signal strength.
5. Set the generator to a frequency
near 119 MHz and tune the receiver
until you pick up the signal. Now
adjust the slugs in L2 and L6 for best
signal strength. Decrease the output
of the signal generator so that these
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PROJECT: 2m Convertor

adjustments are made on a fairly
weak signal.
6. Set the generator to a frequency
near 125 MHz, or the highest fre-
quency in which you are interested,
and tune the receiver until you pick
up the signal. Adjust the slugs in L1
and L5 for best signal strength. Keep
the generator output at a low level
for best results.
7. Now set the generator to a fre-
quency half way between these two
frequencies. Tune the receiver to
pick up the signal and adjust the slug
in L3 for best signal. Check the ad-
justment of L4,

8. Return to 119 MHz and peak the

slug in L2 again.

9. Repeat the procedure, ‘touching

up’ each slug.

If the converter is to be used on one
channel, or a couple of channels less
than 1 MHz apart, then all the coils
need only be adjusted for best signal
strength on one channel.

Overall sensitivity of the converter-
receiver system is very good, signals as
low as 0.2 uV being clearly audible. The
gain control range is about 20 dB.

Coil Data

*Wind L2, L3, L4, L5,.L6 and L7 clock-
wise up the former. L1 is wound anti-
clockwise up the former. The start of
each coil is the ‘cold’ or ‘earthy’ end.
Al slugs are F29 type ferrite.
L1 5 turns, 22 B & S tinned
copper wire spaced over
10 mm, tap at 2 turns from

cold end.
L2, L3

6% turns, 22 B & S enamelled
wire, spaced over 8 mm,

L4 25 turns closewound with
enamelled wire, any gauge
between 25 and 30 B & S, 6
turn link at top of former.

CHOOSING A CRYSTAL

The frequency injected at gate 2 of the
mixer FET, Q2, may be above or below the
signal frequency by an amount equal to the
IF frequency. For a turnable receiver used
as an IF, the injection frequency should be
lower than the lowest signal frequency by
10 MHz. Thus, as you tune the receiver up-
wards in frequency from 10 MHz, you will
tune signals above the lowest aircraft band
frequency (118 MHz). In this way there will
be a simple relationship between the signal
frequency and the receiver’s dial. If 10 MHz
equals 118 MHz, 10.5 MHz will equal 118.5
MHz, and so on. For this situation the
injection frequency will be 118 — 10 =108
MHz. As the crystal oscillator output
(collector of Q3) is twice the crystal fre-
quency, the crystal frequency should be half
of 108 MHz = 54 MHz.

If you use a tunable receiver than a fifth
overtone crystal at 54.000 MHz should be
ordered. Tolerance and adjustment range
also have to be specified. A value of 20 parts
per million (ppm) for tolerance and adjust-
ment range is satisfactory. Firms such as
Bright Star Crystals or Hy-Q should be able
to supply a crystal to order.

Alternatively, a crystal at one-third the
injection frequency may be used. Taking the
108 MHz injection frequency, as just illu-
strated a 36 MHz crystal may be used.

To determine the crystal frequency
required for any case, use the following
formula:

2o0r3

Inexpensive crystals intended for use in
‘scanning’ receivers are available from Dick
Smith’s. These provide an injection fre-
quency above a particular aircraft channel
frequency for the standard IF frequency of
10.7 MHz. For example, for the 125.8 MHz
channel, the injection frequency is 136.5
MHz. These crystals have the channel fre-
quency marked on them, not the crystal
frequency.

SETTING THE CRYSTAL FREQUENCY
If you require accurate frequency readout
then the crystal frequency will need ‘trim-
ming’. Coil L7 is provided for this purpose.
For best results a digital frequency meter
capable of measuring to 150 MHz is nec-
essary.

Lightly couple the DFM to LS or L6 via
a small value capacitor and see if you get a
sensible reading. You may need to connect
it directly across gate-2 of the mixer, Q2.

Adjust L7 until you obtain the correct
injection frequency according to the crystal

~ BUYLINES

Components for this préject are avail-
able from Catronics Ltd, Communica-
tions House, 20 Wallington Square,
Wallington,ngrrey SM6 8RG. .

LEADING DIRECT SUPPLIERS
FOR
NASCOM MICROCOMPUTERS

AND FULL SUPPORTING RANGE
OF ITEMS TO ENABLE YOU TO
WORK AT PROPER
PROFESSIONAL LEVELS

~

Be among the first to get

FREE
CATALOGUE 10
by sending in your name
and address NOW. (124
pages packed with items

and illustrations).

® We pay postage

in U.K. on orders list value
£5 or over. |f under, add
27p handling charge.

® Woegive

discounts
on C.W.0. orders, except
items marked Net or N in
our catalogue price list

L5, L6 5"/1 turns, 22 B & S enamelled * Appointed Nascom stockists .
wire, closewound. * Widest possible range stocked 5 %0 Qi0 o more T
L7 10turns, 22B & Senamelled * Information on request
wire, closewound, for % Enquiries from trade, industrial and | q () 0/, on orders tist vaiue
crystals in the range 30 MHz educational users invited (FAICTI
to 50 MHz. Not applicable to Access or
*6 turns for crystals in the We are also Appointed Distributors for Barclaycard orders
range 50 to 70 MHz the fine products of: °
. o ]
SIEMENS, ISKRA, RADIOHM, -
40841 VERO AND MANY OTHER by keeping to our printed
L1 L234etc g G1 FAMOUS MANUFACTURERS | SO inm et
- - It's a good deal better from ® We guarantee
. all products brand new,
1 ki S|
s 5 o ELEGTROAL“E I_TD Noraaconds. no surplus
S
Dept ETI 11 28 St. Jude’s Road, Englefield Green, Egham, Surrey TW20 OHB
‘Il)vl‘al?é¥?0hl UN%E[SVSVIDAE (London prefix: 87; STD 0784. Phone. Egham 33603. Telex 264475

Phone. Egham 3603 Telex 264475
Northern Branch (Personal shoppers only). 680 Burnage Lane, Burnage,
Manchester M19 INA Phone (061) 432 4945
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INDING
IT HARD

TO GET?

Do you suffer from ETI withdrawal symptoms?

Do you break out in a cold sweat every month, wondering where your next ETI’s coming from?

Do you have holes in your socks?

The answers to these and many other vital questions of today can be found in ETI subscriptions.

For only £7.00 (£8.00 overseas) you can have twelve issues of ETI (all different) and cunningly
spread over the entire year. You’ll never again have to pack sandwiches, don haversack and set

out on a monthly treck around the newsagents.
Relax in your armchair and wait for the satisfying sound of the best electronics mag in the

country (unbiased opinion) dropping onto your welcome mat, delivered by hand to your door.

Send your subscription fee direct to ETI Subscriptions
Map Publications
PO Box 35
Bridge Street
Hemel Hempstead
Herts.

80 ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979



FEATURE

LEDs and chews a CMOS 555!

Ihe path of the electronics design engineer is fraught
Twith nasty booby traps in the form of seemingly

simple little circuits which fail, in practice, to work in
the anticipated manner. Take, for instance, one of the
problems that faced the ETI! projects team when the
‘"AMBUSH’ game was being designed last year (see the
April ‘79 issue).

Ambushed by LEDs

This particular booby trap centred on the LED ‘attack’
display that was used in the ‘ambush’ game. In essence,
the display comprised four unequal-length lines of LEDs.
All LEDs were driven from the outputs of a single 4017, but
the lines were selected one at a time by a multiplexer, so
that only one LED was on at any given moment. A greatly
simplified diagram of the original (defective) version of this
display is shown in Fig. 1. Although this diagram shows
only three columns of LEDs, with a maximum of three LEDs
in any one column, it does illustrate the basic 'trap’

perfectly well.
x1 X, a
g R1 [}3 A3
470R 470R 470R

LEDT LED2 LED3
4 = =

LED4 LEDS
=< 4
y2
LEDG
-
v ’

Fig. 1. A simplified view of the original Ambush LED lines.

In this diagram, the ‘x’ lines are driven by the outputs of
the 4017, so that one line is high (at + 12V) at any given
moment and the other two lines are at zero volts. The 'y’
lines are driven by a multiplexer or multi-way single-pole
switch, which pulls one line to zero but leaves the other two
lines open-circuit at any given moment of time.

-Figure 2 shows the results that were (rather naively)
expected from the circuit under two specific operating
conditions and compares them with the results that were
actually obtained. In Fig. 2a, + 12V was fed to the x! line
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T x2 ] x3

DESIGNER'S
NOTEBOOK

Project Editor Ray Marston passes around a few design problems with

x1 x2 | x3
+12v | ov | ov ov | ov [+12v
vyl | v2 | y3 y1 | v2§ vy3
0V | O/c | 0O/c oV | O/c |O/c
o o
l@— EXPECTED ____ 3]
RESULT
L
o 0 o )
ACTUAL
o ©O [€——  ResuLt ———>
L L

(a) S (b)

Fig. 2. Given the operating conditions, shown (top), these are the
results which were expected (middle) and actually obtained
(bottom).

and the yl line was coupled to zero volts. As expected, LED
6 illuminated.

In Fig. 2b, + 12V was fed to the x3 line and the y1 line
was coupled to zero voits. It was expected that no LEDs
would ifluminate. In practice, LEDs 3 and 6 illuminated.
Equally confusing results were found to occur in certain
other combinations of switching position.

If you read last month’s 'Notebook,” which dealt with
LED pitfalls, you'll have already figured out the cause of the
‘ambush’ problem(!) If not, Fig. 3. illustrates the cause of
the trouble quite well. The problem arises because of the
low reverse breakdown voltages (5V in this case) of the
LEDs. In this particular instance, forward current was
flowing through LEDs 3 and 6 via reverse-biased LED 1,
which had gone into the Zener mode.

The solution to this particular design problem is shown
in Fig. 4. Here, ordinary diodes are used in place of all
absent LEDs in the matrix, so that a ready conducting path
exists in all switching positions, and no LEDs therefore
become reverse biased. When this circuit is applied to the

81

>




w "y
od a

M of
O

Fig. 3 (left) Low reverse bhreakdown voltages cause the problem
here. Fig. 4 (right). Replacing absent LEDs with ordinary diodes is
the solution here.

Fig. 2b situation, D3 conducts and all LEDs remain off.
As we pointed out last month, LEDs can be tricky little
brutes.
o

We ran into a rather intriguing little problem when
building the hand-held remote-control unit for ‘The Beast’
that is featured in this month’s issue of ETI. The problem
was that the unit's up/down counter was giving erratic
operation. We knew that the fault was one of construction,
rather than design, so laboriously went through all the
normal troubleshooting procedures and finally isolated the
fault (by intuition, rather than anything else) to the area of
the 4093B dual-oscillator circuit shown in Fig. 5.

BRUKEN
PCB TRACK

14| vl pyteyt
1

R NANERENNR RN

[or4
ov

Fig. 5. A broken track caused problems in this 4093B dual oscillator,
but proved difficult to find.

As you can see from the circuit, the fault was actually
caused by a broken track connection to the IC’s positive
supply terminal. In practice, however, this simple fault was
the devil’s own job to find, for the following reasons:

First, the PCB was double-sided, which made it difficult
to trace some of the tracks on visual inspection. Next,
normal test-meter checks showed that a near-enough 12V
supply did in fact appear on positive supply terminal 14 of
the IC. Finally, oscilloscope inspection of the output
terminals of the IC showed that the two oscillator
waveforms of the circuit (see Fig. 5.) were indeed present,
further strengthening the belief that the positive supply
connection was OK. Suspicion was caused, however, by
the fact that the waveform from output 1, which should
have been a clean square wave, showed signs of being
amplitude modulated by waveform 2. The fault was
eventually located visually.

Figure 7 illustrates how the circuit managed to work and
produce a "‘supply voltage’ on it's pin-14 V,, terminal, in
spite of the broken supply rail track connection. The
diagram shows the internal gate protection network that is
fitted to each one of the input terminals of the 4093B. On
gates IC1c and IC1d one of these inputs is taken directly to
the positive supply rail, enabling supply current to flow to
the V,p terminal via RA and D1, and thus power the
oscillator circuits!

So how'’s that for an unusual ‘beasty’ story?

CMOS 555 -- 7555

If you've ever played with the ubiquitous 555 timer chip
(and who hasn’t?), you'll know that it has a few inherently
unpleasant characteristics, as weil as a whole stack of good
ones. It does not, for example, like supply voltages that are
significantly below 5V, and it typically draws a hefty 10mA
of quiescent current when operating from a 15V supply.
Worst of all, it draws a massive 400mA ‘spike’ of current
from the supplies as it transitions from one state to another,
and this spike tends to play havoc with any digital circuitry
that is powered from the same supply lines.

PARAMETER

SUPPLY VOLTAGE RANGE
CPERATING TEMP. RANGE
SUFPLY CURRENT, TYP.
QUTPUT CURRENT, MAX
POWER DISSIPATION, MAX
TRANSITION ‘SPIKE’
CURRENT, TYPICAL

TIMING ERROR, MONOSTABLE
INITIAL ACCURACY, TYP.
THERMAL DRIFT, TYP
DRIFT WITH Vce, TYP
THRESHOLD CURRENT
TRIGGER CURRENT

RESET CURRENT

OUTPUT RISE TIME, TYP
OUTPUT FALL TIME, TYP
PROPAGATION DELAY OF
TRIGGER PULSE, TYP
MINIMUM PULSE WIDTH
REQUIRED FOR TRIGGERING
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TEST CONDITION

Vece = 16V, RL = o=

Vce = 15V

R = 2k0 to 100k
C =100n
Vce = 15V

RL = 10M, CL = 7pF
RL = 10M, CL = 7pF
Virig MINIMUM LEVEL
= 0V, TEMP = 25°C
Vtrig MIN LEVEL = OV
Vce = 18V, TEMP = 25°C

Fig. 6. (Below). A rationalised comparative st y of the bipolar
and CMOS 5555.

BIPOLAR 555 CMOS 555 UNITS
45 to 16 201018 Vv
0to +70 —20 to +70 °c

10 0.1 mA
200 100 mA
600 200 mwW
400 10 mA

1 2 %

50 50 ppm/°C
0.1 1.0 % IV
100 01, nA
0.5 10 74 uA
0.1 2x10 mA
100 40 nS
100 40 nS
100 310 nS

20 90 nS
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FEATURE: Designer’s Notebook

You'll be pleased, therefore, to hear that Intersil have
recently introduced a CMOS version of the 555 timer,
known as the ICM 7555, which does not suffer from the
basic defects of the bipolar version. Specifically, it can
operate over the supply voltage range 2VO to 18V,
typically draws only 100uA quiescent from a 15V supply,
and draws a trivial 10mA ‘spike’ of current when tran-
sitioning. Additionally, the required threshold, reset, and
trigger currents of the CMOS device are several orders of
magnitude down on the bipolar version, enabling timing
resistors (for example) to be given values of hundreds of
megohms.

Twice As Nice?

On the debit side, this new CMOS chip costs twice as
much as the bipolar version, has worse initial-timing-
accuracy and drift-with-voltage characteristics, has poorer
output current drive and power dissipation capability, and

LoniaoL
VOLUTRGE (0

[~~~ = 1
| THRESHOLD
| | vad g P
I | P
| | o
|
| I N s
RA RB |
| 10R 470R | _ i
R ol g
| 40938 Vi SCHARLE |'
carebRoticTion  ————+—0 5 out
NETWORK ] 9
_________ 3
o

Fig. 7 (left) the internal gate protection network of the 40938B. Fig.
8 (right) The internal circuitry of the familiar bipolar 5555.

TMRESHOLD.
o

TRIGGER
o

Fig. 9. The internal circuitry oj{ho CMOS 555.

has worse propogation delay and pulse-triggering charac-
teristics. A ‘rationalised’ comparative summary of the
characteristics of the two devices is shown in Figure 6.

Figures 8 and 9 show the simplified internal circuits of
the two devices. Note particularly the great differences in
the relative values of the voltage divider chains that are
used in the different versions of the IC.

The CMOS and bipolar versions of the IC are housed in
identical packages. The CMOS chip can be used as a
plug-in replacement in existing 555 bipolar circuits. The
reverse is not necessarily the case, since the CMOS version
can use timing and other resistance values that are several
orders of magnitude greater than is possible with the
bipolar version.

If you want to play with the ICM 7555, you can buy it
from Watford Electronics, whose advert appears elsewhere
in this issue. ET

GOOD AND PROPER!

. or at lcast your projects. If there is one thing which is
impossible to do at home is lettering front panels to pro-
fessional standards. At lcast until now, [If vou cast your
eyes right a while you’ll sec our new pancl transfers sheet,
which has been carefully designed to allow vou to do ox-
actly that.

The transfers are casily rubbed down,
and .the two shect set contains a mass of

PANEL

WE RE OUT TO FINISH
YOU OFF! i

TRANSFERS

MODMAGS 1977 no 1

lettering and —uniquely —control scales for
both rotary and slider puts.

sheet set to:
Panel Markings
ETI magazine,

Lach sheet mecasures 180mm X 240mm
and comes packed flat in a stiff cardboard
envelope for protection. There should be
cnough for dozens of projects here - and the
longer you wait the worse they’ll look!

Send £1.75 (includes VAT
and postage) for the two-

25-27 Oxtord Street.
London WIR IRF.
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CALCULATORS

SCIENTIFIC

«SPECIAL OFFER
TEXAS T159 together with PC100C
(Complete as manufacturer’s specifications}
285.00

TEXAS/HP Accessories available
*TEXAS T159 (Card prog 960 prog steps of 100 mem} £158.50
*TEXAS T158 (New Key prog 480 steps or 60 mam) £60.00
#TEXAS PC100C (Printing Unit for T158/T159) £140.00
*#TEXAS T157 (Key Prog 8 mem 150 Keystrokes/ 50 Prog Steps)
£25.00

*TEXAS T145 (New updated version of the Texas T140) £19.00

#TEXAS TI PROGRAMMER (Hexadecimal Oct) £46.50
*TEXAS T151/iii {10 mem 32 Prog Steps. Stat/ Sci) £26.30
TEXAS T150 LCD (Sci/Stat. 2 Con Mems) £23.00
TEXAS T126 LCD (Sci/ Stats) £18.50

TEXAS T53 (Sci. 32 Prog Steps-Coa Mem +80 Prog Llsl
Applications book) 5.00

Make more of your
Texas T158/59 Calcuistor
MATH/UTILITIES MODULE
It you write your own programs this library is for youl Most
programs in this library are designed to be used either on their
own or as subroutines of your programs.
Applications range from wtility programs such as prm(ar
tormatting and larg le plotting to ad
routines.
Module includes
Prompter. Alpha Messeges.
Printer Formatting. Superplotter.
Sorting. Data Arrays.
Dwta Packing. Prime Factors.
Hyperbolic Functions.
Gamma/Factorial.
Rsndom Numbers.
Normal Distribution.
Inter g Roots of s F b
Minimax. Romberg Integretion.
Differential Equations.
Discrete Fourier Series.
Casiculator Status.
Variable Arithmetic
Module Check.

*TEXAS T158 with Maths/ Utilities £90.00
*TEXAS T169 with Maths/ Utilities £186.50
*TEXAS T158 with Applied Statistics £80.00

*TEXAS T159 with PC100C & Applied Statistics £305.00

WINTER SALE
*TEXAS T159 Caiculator {complete as manufacturer's spec..
master module, charger. etc.), PLUS statistics module and
extra sat of 40 Biank Prog Cards with wallet. etc.
ONLY £180

NEW TEXAS TIS8C+
Continuous program facility on all 480 program steps /60 mem !
even when calculator swhched oft £79.5
*TEXAS T58C (complete plus Applied Stats. Module) £99 00

*TEXAS T58C + PC100C 208.00
*CBM Pro 100 (72 Step Prog) £29.50
#*HP33E (8 mem Pro Sci/ Sta) £49.00
*HPE32E (Advanced Sci with Statistics) £37.50
#HP31E (New Sci replaces HP21) £25.50
#HPB7A (C. Prog 224 Steps 26 Mem) £188.70
#HPOTA (Fully prog with Printer} £384.35

CASIO AQ2000 {updated AQ 1000 Cal. 3-Way Stopwalch/Alarm
plus Date Calendar) £2

CAS!O FX3100 (LCD Sci Std/ OP /Rec ) C22 50
CASIO FXBO0O0O (as above + Stop Watch/ Alarm} £27.73
CASIO FX501P {Sci. LDC Prog. 128 Steps. 11 Mem) £46.00
CASIO FX502P {Sci LCD Proo 256 Steps. 22 Mem) £64.00

CASIO Prog Adapter — permits Progs 1o be recorded on to standard
cassette recorders tor replay on Casio FX501P/EX502P at later
stage £23.00

COMMODORE PET COMPUTER
with BK bytes RAM 2001 8 £550
Pet 2001/16N £675.00
Fuily guaranteed Warranty by CBM

OHIO SCIENTIFIC'S SUPERBOARD |11 £188.00

NOW IT'S YOU AGAINST 'COMPUTERS"
BORRIS the most advanced chess computer yet, Borris is
ideal for the learning and improving your chess game from
beginner to master Borris can play against himself. has
Alpha-Numeric prompting to help improve play and by simple
switching you have facility to follow Borris's thinking while he
analyses position before making a move ‘Walnut case,
wooden chessmen. board mains adaptor. eic £135.00
CHESS CHALLENGER ‘10’ (10 Levels of beglnnel to
master) 18.00
CNESS CHALLENGER "7 {7 levels of game) £70 50

“VOICE" CHESS CHALLENGER £200.00
COMMODORE “"CHESSMATE" 8 levels — 32 lnlem-
ational openings - (deal game for learning) 50.00

*FREE — mains/Charger included ®

GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT
{ADD 15%) BUT INC. P&P CHEQUE WiITH ORDER

Company/ Hospital and Government orders accepted by phone
Barclaycard/ Visa/ Access accepted by phone

Tel. 01-455 9823

|-_ EXPORT ORDERS WELCOMED
Air Freight/ Au Post Delivery

l Quotations on request I

MOUNTAINDENE

22 Cowper St., London, EC2

"ETCH RESIST TRANSFER!|

KIT SIZE 1:1
Complete kit 13 sheets 6in x 4%n)

£2.50 with all symbols for directi
application to P.C. board. Individuall
sheets 25p each. (1) Mixed Symbols (2)}
Lines 0.05 (3) Pads (4) Fish Plates and"
‘Connectors (5) 4 Lead and 3 Lead andy
Pads.(6) DILS (7) BENDS 90°-and 130

(8) 8—10=~12"T.0:5. Cans {(9) Edge
Connectors 0.15 (10) Edge Connectors.
0.1 (1.1)Lines 0.02 (12):Bends-0.02 (13),
Quad in Line.

FRONT AND REAR PANEL.
TRANSFER SIGNS

All standard symbols and wording. Over,
250 symbols, signs and words. Also

‘available in reverse for perspex, etc.

Choice of colours, red, blue, black, or

white. Size of sheet 12in x 9in. Price £1.

‘GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES g

Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals %in kit or ‘ain kit. £1
complete. State size.

All orders dispatched promptly.
All post paid

Shop and Trade enquiries welcome
Special Transfers made to order
E. R. NICHOLLS
P.C.B. TRANSFERS

DEPT. ETI11

46 LOWFIELD ROAD
STOCKPORT, CHES. 0614802179 |

et

Car Audio_

MW/LW

Full medium and long wave tuning. Com-
plete with speaker and mountings. Suitable
for ‘positive or negative chassis: Latest

model. £ I 0 0

£10. 25 + Post
Push-Button} g 1 : W

One LW, four MW buttons plus manual
tuning. Complete with speaker and moun-
tings. Latest model, negative chassis only

£15.95 + 51O

+ Post
Stereo FM/
Cassette
+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and baiance controls.
Fast forward facility on tape. Adjustable
shafts. Suitabie for 4 or 8 ohm speakers {not
supplied). This model is discounted else-

where at £50 up. EI 00
M

£40.95 + om

CALCULATORS |
INCLUSIVE PRICES!!

TEXAS INSTRUMENTS i

TI33 st .. £11.95
T125 L.C.D. sci/stats . £19.95
T144 L.C.D. financial/stats £31.95
T145° electronic slide rule £21.95 I
TI50 L.C.D. sci/stats £22.95 |
TI11760°L.C.D. datacard £19.95 |
TI PROGRAMMER £41.95 i
TI42" prog/finance /stats £41.95
TI157° 50 step prog £25.95
T158' 480 step prog £64.95
TIS8C" with prog retention £76.95
T158" NAVIGATRONIC £99.95
TI159° 960 step prog the ulnmale £169.95
PC100C printer for 58/59 £142.95
MATH/UTILITIES Library £22.95
APPLIED STATS Library £22.95
ELECTRICAL ENG. Library £22.95
MARINE NAVIG. Library £22.95

*Inciuding adaptor / charger

ELECTRONIC LEARNING AIDS

Little Professor, S years up . . 2.95

DATAMAN, 7 years up £1 7.95
SPELLING B, 6 years up £16.95
CASIO MATH PET, 5 yearsup L.C.D £19.95
CASIO
AQ2000 L.C.D. time/date/alarm/calc £33.95
MELODY 80 L.C.D. musical alarm £23.95
FX COLLEGE 80 L.C.D. sci £15.95
FX3100L.C.D. sci £23.95
FX8000 as above plus alarm/stop £28.95
FX202P £35.95
FX501P L.C.D. 128 step prog £46.95
FX502P L.C.D. 256 step prog £64.95
FXS000EP mains sci plus printer £129.95
FA1 Adaptor to cassette for 501/502 £19.95
CANON
P 10D portable print/ display £59.95
P1014D 10 digit print/ display £105,95
PHILIPS 0185 POCKET MEMO £59.95

CALLSAVER Mk. 3 telephone answering m/c £149.95
Full range of TEXAS, CASIO, CANON, DECIMO, SHARP
and IBICO calculators, plus PHILIPS dictation equip-
ment supplied at lowest prices

CALCULATOR SALES
& SERVICE

ARROW WORKS, ARROW ROAD
REDDITCH B98 8NN
TEL: REDDITCH (0527) 43169
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Stereo
Speaker Set

B 5
Suitable for above@&
stereo unit. Good quality
in surface mounted

casing, 5W nominal, (palr)
8W peak. + 70p Post

£4.00

Telescopic Car Antenna

Muiti-section standard type. suitable for
angled mounting with locking key.

£1.60 + 30p Post

Treasure Tracer Mk lii
The original Treasure Tracer. Sales|
exceed 7,000. 5-transistor circuit
with Varicap tuning. Sensitive,
stable BFO design. Built-in speaker
and earphone. Fitted with Faraday
shield. Kit supplied with pre-built
search head.

Kit. £18.60 + £1.00 Post
Built £23.95 + £1.00 Post

* Induction Balance Model

Built with sensitivity up to . 10in on
single coin; fitted with speaker and
meter; PP3 battery; 7in dia. search
head. Telescopic stem. Excellent
pin-pointing, positive reaction to
non-ferrous, negative reaction to
iron. This modei’s normal price is
£39.95!

£24.50 + £1.00 Post

All goods guaranteed one year
10-day money-back offer. Goods
ex-stock at ume of going to press.
Callers by appointment only please
‘Send s.a.e. for illustrated leaflet.

minikits Electronics Ltd.
6d Cleveland Road
S. Woodford
London E18 2AN
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— A

Active Filters £11.30

IC Timer Cookbook £7.50

1C Op-Amp Cookbook £10.00
Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cook £4.00 inc. p/p
IC Converter Cookbook £9.50

: i \

—BEGINNERS —TEST INSTRUMENTS

Beginners Guide to Electronics Squires £3.35 The Oscilloscope In Use Sinclair £3.10

Beginners Guide to Transistors Reddihough £3.35 Test Instruments for Electronics M. Clifford £2.40

Electronic Measurement Simplified C. Hallmark £2.20 Working with the Oscilloscope A. Saunders £4.10

Electronics Self Taught Ashe £4.40 Servicing With the Oscilloscope G. King £6.50

Beginners Guide to Integrated Circuits Sinclair £3.35 Radio Television and Audio Test Instruments King £6.80

Principles of Transistor Circuits S.Amos £5.50

Understanding Electronic Circuits Sinclair £4.10 o

Understanding Electronic Components Sinclair £4.10 ——

Beginners Guide to Radio King £3.35 —SERVICING

SR ED) (GET3 89 LT Sl (el Electronic Fault Diagnosis Sinclair £3.20

i Rapid Servicing of Transistor Equipment G. King £3.45

-—COOKBOOKS Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £9.10

TV Typewriters Cookbook £7.75 Vol. 2:1971-74 £3.10 i

CMOS Cookbook £8.20 FM Radio Servicing Handbook King £5.45

—COMMUNICATIONS

Communication Systems Intro To Signals & Noise B. Carlson £7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80

Electronic Communication Systems G. Kennedy £8.50

' F—APPLICATIONS

Advanced Applications for Pocket Calculators 1. Gilbert £4.20

Fire and Theft Security Systems B. Weis £2.00

How To Build Electronic Kits Capel £2.10

Linear Integrated Circuit Applications G. Clayton £5.40

Function Circuits Design & Applications Burr Brown £15.95

110 Electronic Alarm Projects R. M. Marston £3.95

110 Semiconductor Projects for the Home Constructor R. M. Marslon
£3.95

110 Integrated Circuit Projects for the Home Constructor R. M.
Marston £3.95

110 Thyristor Projects Using SCRs R. M. Marston £3.95

Handbook of IC Circuit Projects Ashe £2.30

Practical Electronic Project Building Ainslie and Colwell £2.60

110 Wave Form Generator Projects R. M. Marston £3.95

Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

—THEORY

Introduction to Digital Filtering Bogner £10.50

Transistor Circuit Design Texas Instruments £9.35

Essential Formulae for Electrical and Electronic Engineers N. M.
Morris £1.65

Modern Electronic Maths Clifford £6.70

Semiconductor Circuit Elements T. D. Towers £7.40

Foundations of Wireless Electronics M. G. Scroggie £5.50

Colour Television Theory Hudson £6.20

—REFERENCE =

—TV AND HI-FI
r' k

Audio Handbook G. King £7.50

Cassette Tape Recorders J. Earl £5.25

Solid State Colour TV Circuits G. R. Wilding £7.30
Hi-Fi Loudspeakers and Enclosures Cohen £9.45
How To Build Speaker Enclosures Badmateff £3.90
Master Hi-Fi Installation King £3.45

Colour TV Servicing King £8.40

Transnstor Tabelle ([ncludes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.00
Solid State Circuit Guide Book B. Ward £2.25

Electronic Components M. A. Colwell £2.60

‘Electronic Diagrams M. A. Colwell £2.60

Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers New update £8.70
International FET Selector T. D. Towers £4.35

International Op-Amp Linear IC Selector Towers £7.50

Popular Valve/Transistor Substitution Guide £2.25

—LOGIC:

Logic Desngn Projects Using Standard ICs J. Wakerly £5.10
Practical Digital Design Using ICs J. Greenfield £12.70
Designing With TTL Integrated Circuits Texas Instruments £9.05
How To Use IC Circuit Logic Elements J. Streater £3.65

110 COSMOS Digital IC Projects for the Home Constructor

R. M. Marston £395 i

Understanding CMOS Integrated Circuits R. Melen £4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50

MOS Digital ICs G. Flynn £5.10

—COMPUTING

Microprocessors and Microcomputers B. Soucek £19.00
Microprocessors D. C. McGlynn £9.00

Introduction to Microprocessors Aspinall £6.40
Beginners Guide to Microprocessors £4.70

Beginners Basic Gosling £3.35

OP-AMPS

Applications of Operational Amplifiers Graeme (Burr Brown) £8.30
110 Operational Amplifier Projects for the Home Constructor R. M.
Marston £3.95
Experiments With Operational Amplifiers Clayton £3.40
Designing With Operational Amplifiers Burr Brown £16.65
Operational Amplifiers Design and Applications G. Tobery (Burr
Brown) £7.40
Op-Amp Circuit Design & Applications J. Carr £4.00

Radio Valve and Semiconductor Data A. M. Bell £3.45

Master Transistor/Integrated Circuit Substitution Handbook £6.20
World Radio TV Handbook 1978 (Station Directory) £8.00

Radio, TV and Audio Technical Reference Amos £30.00

TV Technicians Bench Manual (New Ed.) Wilding £5.10

—MISCELLANEOUS

Integrated Electronics J. Milman £7.90

Microelectronics Hallmark £3.90

Practical Solid State DC Supplies T. D. Towers £6.20

Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwell £2.60

Just starting out?

Fallen behind recent advances? I

Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands

on the right title,

¥
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MODEL
TRAIN |

This month you can sink into your armchair and
watch the locos locomote under the fingertip
command of your remote controller.

Encoder/Transmitter

The major part of the encoder (Fig 2)
circuit is wired up on a double-sided
PCB, with the LED Readout circuitry
implemented on an additional single-
sided board. The display board is
identical (apart from component
numbering) to that used in the Train
and Points-Controller units, and con-
struction should present no problems.
The most important point to notice
on the double-sided PCB is that wire-
wrap |C sockets are used in the con-
struction, to enable solder connec-
tioris to be made to tracks on either or
both sides of the PCB where
necessary. All pin-throughs and other
components that pass through tracks
~ both sides of the PCB should,
naturaily, be soldered to both tracks.
Bearing these points in mind, con-
struction should present few pro-
blems if the overlay is followed with
due care
When construction of the two
boards is complete, you can tempo-
rarily interconnect the two circuits and

86

give them a functional check, in con-
junction with the "How It Works’ sec-
tion. The 16-LED display should be
fully variable via Points Selector
switch SW4  If you have a ‘scope, you
can check that the output waveform
conforms to Fig 1 by triggering the
‘scope via pin 9 of IC5.

When the boards have been given
a functional check, fit the into a suit-
able box and couple them up to their
controls and indicator LEDs. If you are

1
SPARE | IDENT
4 i g

using a 2-wire control system, you
wilo have to fit a couple of 6 volt cells
into the controller to provide a 12V
supply. In the 3-wire system, the 12V
supply is derived from the decoder/
data distributor unit via the third wire
You an if you wish, fit the controller
with an ON/OFF switch wired in
series with the positive supply line.
On our prototype unit we used a
2-pole 4-way DIL switch in the SW1
System Select’ position, the switch is

o I o ) I o
ur © pown SET RESET SYNC

1
4-BIT SELECTOR CODE

AR HJ_HJUIH_HMUUL

upP DOWN BRAKE F R SPAREI[

SYNC

SYSTEM 1
SELECT
CODE TRAIN CONYROLLER

SVSTEM
SELECT
CODE

16— WAY POINTS CONTROLLER

Fig. 1. The 15-bit ‘simultaneous’ code used by the remote control system.
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PROJECT

The points controlier (above) can control up to sixteen sets of points or relays. It can activate
several times per second. The set of points chosen is shown on the row of LEDs on the front
panel. Think about your own particular points control needs before you start to build this
unit. The data distribution unit is shown on page 91.

epoxied to the front panel. Our con-
troller unit connects to the decoder/
data-distributor unit via
approximately 3.5 metres of 3-core
coiled cable and a 3-pin DIN plug and
socket.

>

The main power supply unit (below) has electronic overioad on
its output and can power up to four sets of track systems
simuitaneously.

The train controller (above) gives exceptionally fine speed control, from
crawl to supersonic (well nearly). There’'s also a built-in track cleaner to
keep things running smoothly.

E_ECTRONICS TODAY INTERNATIONAL — DECEMBER 1979 87
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PROJECT: Model Train Control System
REMOTE CONTROL ENCODER
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Fig. 2. Circuit diagram of the remote control encoder.
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Fig. 3 (above). Component overlay of the remote control encoder. ov
The completed PCB is shown below.

Pin& IC8

HOW IT

The circuit of the remote-control en-
coder is shown in Figure 8. Here, 1C4 and
IC5, together with IC2c and IC2d and
1C3a, are wired together as a 17-stage
‘decade’ counter with 17 decoded outputs,
and are clocked at a 500 Hz rate via IC1.
1C2a and IC2b form a monostable muiti-
vibrator that produces a narrow pulse on
the arrival of each clock pulse, and it's
outputs are ORed with the outputs of the
counter via D14-D15-D16 and R6, to form
a serial chain of negative-going output
pulses from R32.

Bits 10 to 13 of the code (derived via
IC6) originate as the 4-bit outputs of
up/down counter IC9, which functions in
the same way as the ‘Points Select’
counter of the F 6 ‘Power-Switch Selec-
tor’ circuit. The 4-bit output of IC9 is
decoded and fed to a 16-LED display on
the hand-held transmitter/encoder unit,
to give the operator a visual indication of
the number of the point that has been
selected.

The optional remote-control system uses
a serial 15-bit ‘simuitaneous’ code, as
shown in Figure 7. The code comprises
the fifteen bits, each separated by 2 mS,

PARTS

Resistors all %W 5%

R1,7.8 2 A2k
R2 150k
R3 33k
R4 47k
RS,15 : 22k
R6 10k
R9 1k5
R10 27k
R1l1 5k6
R12,16-20 100k
R13 220k
R14 56k
R21-36 470R
R37 560R
CAPACITORS

C1,7 100n polyester

C246

10n polyester

WORKS

plus a 3 mS reset or synchronisation
pulse, all transmitted within a 34 mS
frame. A narrow code bit represents a ‘0’
or OFF logic state, and a wide code bit
represents ‘1’ or ON logic state.

The first two bits of the code are used to
select the desired (one of four) track
system. Bits 3 to 8 are used to control the
train on that track. The remaining seven
bits are used to select and activate the (up
to 16) points on that track system.

When the remote control system was
being developed, we considered the
possibility of using an ultra-sonic, infra-
red, or radio ‘link’ between the
transmitter /encoder and the receiver/
decoder, but rejected all three systems on
sound technical and/or ergonomic
grounds. We finally settled on the use of a
2- or 3-wire flexible link, that can be
simply plugged into any one of a number
of jack sockets scattered around the
layout at (typically) 4 metre intervals. The
two control systems are identical, except
that the 2-wire transmitter/encoder uses
it's own 12 voit battery supply, while the
3-wire unit derives its 12 volt supply from
the receiver/decoder unit.

LIST

C3 1n0 polyester
Cs 4u7 15V electrolytic
C8 1u0 15V electrolytic
C9 10u 15V electrolytic
SEMICONDUCTORS

IC1 555
1C2,7 : . - 4001 -
IC3 . 4011
IC4,5 4017
IC6 4081
IC8 4093
IC9 4029
IC10 4514
D1-19 1N4148
LEDI1-16 TIL 209
MISCELLANEOUS

SW1 double pole 4 way rotary switch
SW24 single pole changeover switch
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PROJECT: Model Train Control System

REMOTE CONTROL DECODER
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Fig. 4. Circuit diagram of the remote control decoder.

& e ¥ %

The ‘15-bit-plus-sync-pulse serial code
signal from the transmitter/encoder is
received and inverted by IC12d, and is
then distributed to various points in the
circuit, 1C3-1C4 and IC5a form a multi-
stage ‘decade’.counter with 15 ‘decoded’
outputs, and~is clocked by the IC12d
output signal. The synchronisation bit of
the code signal is detected by the IC2a-
IC2b monostable and the ICla-1C1b logic
network, and is used to reset the counter
at the end of each transmission frame.

The [C2¢-1C2d monostable produces a
narrow ‘reference’ pulse on the arrival of

HOW IT WORKS

each code pulse. The width of each in-
coming code pulse is compared with
that of the reference by the IClc-ICld
logic network, which produces a ‘O’ out-
put if the code pulse is narrow or a ‘I’
output if the code pulse is wide. The
output of IC1d is NANDed with each of
the outputs of the counter, so that each
NAND stage produces a single brief
negative-going pulse in each frame only if
it’s respective ‘code’ pulse represents a ‘1’
or ON command. Each narrow pulse (if it
is present) is expanded to a width greater
than that of a single frame by a diode-

2 5
1 Jicioa fa iCc1ib
7 3

DECODEDO/Ps
TODATA DISTRIBUTOR

(D1-D15) resistor- (R8-R22) capacitor-

(C7-C21) inverter (IC9a-IC12¢) network,

so that each of the final fifteen decoded
outputs of the unit forms a true DC. On
(high) or OFF (low) representation of the
respective command instruction that was
given in the transmitter/encoder unit.
These decoded outputs are fed to the
model railway control units via a data
distributor unit.

Q1 is a simple voltage regulator, and
provides an 11V4 supply to the decoder
and the data distributor, and also to the
encoder if a 3-wire control system is used.

{Below) The remote control decoder PCB.

S ——
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DECODED OUTPUTS TO Fig. 5. Component overiay of the
DATA DISTRIBUTOR remote control decoder.

Remote Control
Decoder

The complete decoder (Fig. 4) circuit
is built on one double-sided PCB. This
board uses conventional IC holders,
and construction should present few
problems if the overiay is followed
with care.

When construction is complete,
connect the board to an 18 volt power
supply, connect the input signal from
the encoder / transmitter, and give the
circuit a full functional check in con-
junction with the 'How It Works’ sec-

tion. Should the circuit fail to work
correctly, suspect (1) a wiring error,
(2) a component failure, or (3) and
out-of-tolerance component in one of
the two monostables built around
IC2.

The Beast is then complete and
ready to use. if you want to get maxi-
mum value from the remote contro!
facility, you can fit a three-wire ‘ring’
circuit around your complete model
railway layout, with 3-pin DIN sockets
wired into the ring at roughly 4 metre
intervals, so that you can operate the
remote controller from any position
around the layout!

powicd i casmianen 2% <
boose Brncennin Hetmonr  treon WEoSRY ¢ RGOS

.

PARTS LIST
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20 x 20 WATT STEREO AMPLIFIER

Viscount IV unit in teak simulate cabinet Silver tinish rotary contrals and
pushbuttons with matching tascia. red mains indicalor and stero jack sackel
Functions switch lor mic magretic and crystal pickups, tape tuner and auxiliary.
Rear ganel features fuse holder, DIN speaker and inpul sockets 20 x 20 watls
RMS 40 x 40 watts peak lor use with 8 to 15 ohm speakers.

Size 14%” x 3" x 10" approx. NE W feature-—unils now f 31 . 90
includes a built in four channel stereo sound tacility. £3.00 p&p

30x30 WATT AMPunew—"" e
IN KIT FORM ’

For the experienced tonstructor com-
plete in every detail, same. facilities
as Viscount IV, but with 30x30 output
60x60 watts peak, For use with 41015
ohms speakers. p&p -

£31.50 e300

F
EMI SPEAKER BARGAIN

SPECIAL OFFER

30 x 30 WATT AMPLIFIER KIT
with BSR P200 belt drive

deck and Shure £57.00

M75 cartridge. +p&p £6.00

- 1
ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

AUDIOMODULES IN

BARGAIN PAGKS
GURRENT CATALOGUE

T 28 & =

PER PACK

SEEOURPRICES

PACK 1 2xLP1173 10w RMS output power audio
amp modules, + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input. ACCESSORIES
CUR PRICE £ 5 0 0 Suitable mains power supply parts, N~
+i consisting of mains transtormer. bridge ]
pep.£100 : rectifier, capacitor and set g;:;z.x::ngene?'l;o%xm‘
PACK 2 2xLP1173 10w RMS output power audio :;;z‘izlj::;e:“;"g;:‘sc?' ireble; 4 ohm bass afd two 3% 15 ohm mid
amp modules + 1 LP1184/2. 3tereo pre amp lor ’ £300 range tweetes with two £4 05

magnetic, ceramic and auxiliary inputs cross-over capacitors.
plus £1.50 pp per stereo pai- plus £1.55 p&p

illus- (l)!l:g ;:“([]:([] £7. 6 5 AVAILABLE ALSO TO PURCHASERS OF

THE 10 + 10 AMPUFIERKIT.

Stereo pair 350 kil. System consisis of
13" x 8" approx. woofer with rolled
surround: 2" approx. Audax tweeter,
Crossover components and cicust
diagram, Frequency response 20 Hz

to 20 KHz Pov.er handing 15 walts RMS.
20 watls max
8 ohm impedance

c18.25 @ @
Per stereo pair

£3.65 p&p

g?ﬂﬁreg?sgsq;mlablz unit £25.50

semi-automatic, cueing device pé&p £2.60
£.0.C QLM 30 Mk lil Magnenc Cannidge

10 suit £7 95
1 B Manual single niiv
L record deck with auto

return and cueing lever. fited with sterec

ceramc canndge 2 speeds with 45 cpm
W spindle adaptor 1deally suited for home

o o o p&p
“ouneaice £11.25 1275,
£

GARRARD DECK
MODEL CC 10A

Recard changer with cueing device
fitted with stereo ceramic carindge &
ready lo it into your own plinth

£8.15 pao £205 5i2e 125 83" 9%
UNITAUDIO STAND . _ ;

Can be used with TV too! Finush
in chrome with decorative wood "9
spacer fitted with 4 Kenrick
Mini Meteor castars.

£3.95 25

24" x 12" x 11"
approx.

BARGAIN FOR §
PERSONAL

SHOPPERS ONLY
Altone UA4

Stereo System
Features 8 watt total output. Fult size BSR manual turntable
with cueing and auto return. Socket for tape in and out and

stereo headphaones
complete with speakers

Micro Cassette Recorder

[

10+ 10 AMPLIFIER KIT

An opportunity to buy a 10 watts per chaniel stereo
amplifier kit which is suitable for use with a ceramic
cartridge. The amplitier utilises proven Myltard modules and
is avatlable at a very competitive price. The amplifier kit
comes complete with instrugtiors and includes: 3 Mullard
LP1183 stereo preamplitier module, two LP1173 power
amplifiers with integral heatsinks, a power supply,

Zobel ni , front and back panels, a finished
tascia panel, all control potentiometers {bass, treble,
volume and balance), switches, nput. output and hesdphone
sockets. wire, and an easily assembled wrap around tabinet

house the fimshed unit
10 house ‘giz‘g,%:g;;nx::n;'elv p&p tz.zsf 1 2.25
BARGIN h PS A OPPERS 100 WATT
LED Solar 5 function with backli £7.40 | MONO DISCO AMP

stainless steel tinish case and strap

8 5 q Size approx
LCD Solar Chrono 9 function with backlite 14" x4 2 10
stainless steel finish case and strap f9 55 Brushed alumimum
. ) 8 tascia and otary controls
Chrono stop wamf 9 function with back lite £8 95 Five vertical siide conlrols, master volume. tape levei, mic level. deck fevel
stanless steel finish case and strap. PLUS INTER DECK FADER for perfect graduated change trom record deck No 1to

olar Alarm LCD Na 2. or vice versa Pre tade level cont:ol |PFL) fets YOU hear next disc betare
S i fz 1 95 tading w in VU meter manitors cutput levet Dutput 100 watls BMS 200 watts peak

stainless steel case and strap
05 0
AM/FM DIGITAL CLOCK seors0s £66.45

built in mic auto stop. £24_ 50‘ incorporating 2 speaker units - 8"

Pocket size—home or office use or
when taseiinn [ £14.25 | 21E HIGH STREET ACTON W3 6NG STEREO RADIOGRAM CABINET
— : Mail Order only, No callers
Battery operated fluorescent ALL PRICES INCLUDE VAT AT 15% Finished in a natural teak veneer with openlng top.
ca a I All items subject 1o availability. Price correct al 15.10.79 Easnly mpd'fmd to accommodate SIET?O Eqmpmem of
mping lamp. and subjec! fo change without notice your choice. Price £1 0 95
Runs off 8 Uz batteries, £4,8 NOTE: Persons under 16 years not served withoul parent's authorisation. 1 Size apprnxim ately 47" x 15" x 15" :

?Inmo Acclcu;ale:l,]u’gnlw 50 WATT MONO
ectronic Clock with /2
display Buzer and DISCO AMP
sngoze timer flz 20 £30 60
2 [

100 watt Power Amp Module p&p £2.70
Mains power supply for above unit Size approx. 13%" x 5%" x 6% . :

g £360 50 watts rms. 100 watts peak output. Big features inciude
DECCA 20w Stereo speaker kit comprising two disc inputs. both for ceramic cartridges. tape input
2 8 approx bassumts « 2 3/2” approx f2045 and microphone input. Level mixing controls fitted with
ECI M EXERTEE integral push-pull switches. Independent bass and treble
'VIDEOMASTER' Super Score TV Game £15.95 | controls and master volume.

with pistol mains operation

PORTABLE RADID/CASSETTE RECORDER, r
AM/FM with clo:k./lw. MW, SW. VHF FOR PERSONAL SHOPPERS ONLY
mains /battery operation £42.90§ DUO ! SPEAKERS

ISP Radio Cassette recorder Mains/Battery AM/FM Atirgetive leak hush. modern design,

approx wooler and 2';" approx
tweeter 45 to 1800 Hz Impedance
8 chms Power 15 watts RMS

R||ThV](c] | Ha

| -
323 EDGWARE ROAD, LONDON W2 FOR PERSONAL SHOPPERS ONLY

Pessonal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 9.30am-5.30pm. Closed all day Thursday ACTON: Maii Order only. No callers GOODS OESPATCHED TO MAINLANO ANO N. IRELANOD ONle
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PROJECT

TOUCH SWITCH

A unique relay-output bistable touch switch that works on the capacitive
loading principle. It uses a single touch contact, and is unaffected by

moisture and dirt.

ost touch switch circuits
M published in recent years use

a pair of metal contacts as
sensors. When human skin resistance
bridges these contacts, a readily-
detectable indication of the touch
action is given. A major problem with
this type of circuit is that, since it is
simply a resistance-sensing system, it
‘can easily be disabled by any con-
ductive medium, such as dirt or mois-
ture, that bridges the contacts.

The ETI touch switch does not
suffer from this problem. It is
activated via the capacitive loading
that occurs when a person touches or
is ‘coupled’ to a single sensor contact.
This contact can take any one of a
large variety of forms. It can be a piece
of metal the size of a pin head, or a
piece of wire with a length variable
from a fraction of a centimetre to
several metres, or a large plain or
highly decorated metal plate or
printed circuit board. In the latter two
cases, the plate or board can even be
covered in an insulating material,
such as plastic or varnish, since it is
not necessary to actually touch the
metal of the sensor to cause circuit
operation, but merely to be
capacitively coupled to it.

Our touch switch has a relay output
and~gives bistable operation. If you
‘touch’ the sensor contact once, the
relay turns on and latches into that
state until the next time you touch the
sensor, at which point the relay turns
off. You can use the relay contacts to
control house lights, etc, in which
case you get alternate touch-ON,
touch-OFF, touch-ON, etc, operation.

Construction And Use
All electronic componénts are
mounted on a single PCB, leaving
only the battery and relay output con-

.

@

e it

LY 1
IR 2 Al .
T %\. . ¥’
I T B e

nections and a single lead to the touch
pad to be soldered, so you should
have no trouble in construction. Use
IC sockets and double check that all
semiconductors are inserted correctly
before initial switch on. When con-
struction is complete, connect a suit-
able touch pad (a length of wire, or a
metal plate, etc) in place, connect up
the relay and apply power to the
circuit.

Initial setting up of the circuit is
quite simple, but is necessary when-
ever a different touch pad is con-
nected to the unit. Turn the present
pot fully anti-clockwise and then, with
the touch pad untouched, adjust the
pot clockwise until LED 1 just comes
on and the relay is heard to operate.
Note the setting of the pot. Now touch
the sensor pad firmly, and turn the pot
slowly anti-clockwise until the LED
just goes out. Note the new setting of
the pot. Release the touch pad and
adjust the pot to half way between the
two settings. You should now find
that the LED and relay activate when-

ever you touch the sensor and that the

LED turns off again (but the relay does

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979

not) when the sensor is released. This
setting up procedure gives an opti-
mum sensitivity /stability perfor-
mance.

Scope For Proximity

There is plenty of scope for ex-
perimenting with this circuit. If a
touch pad with a large surface area (a
metal plate or an area of foil) is used
and the circuit is set for maximum
sensitivity, it will act as a proximity
switch. The proximity range can be
maximised by taking the negative
supply line of the circuit to earth via
the mains ground line.

You'll notice from the circuit dia-
gram that only one half of dual J-K
flip-flop IC3 is used. Consequently, if
you want to make two touch switches
and are capable of doing a little of
your own design work, you can make
the second switch by simply dupli-
cating the C2, rectifier, and IC2
circuitry, using the spare half of IC3,
and feeding the new C2 from the
output of the existing IC1 oscillator
circuit.
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PROJECT: Touch Switch
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HOW IT WORKS

IC1 forms an astable muitivibrator clock-
ing at a frequency in the region of 100
kHz. Capacitor C1 forms a capacitive
voltage divider effect with stray capaci-
tance of the touch pad, which, after
rectification via D1 and 2, charges capaci-
tor C2. This voltage varies according to
the capacitance of the touch pad, which in
turn varies as it is touched. The voltage
across C2 is, therefore, dependent on
whether the touch pad is touched or not.

IC2 forms a comparator, using only a
small amount of positive feedback, which
compares the volitage across C2 with that
from the wiper of level preset RV1. As
the voltages cross, upon touching the pad,
the output of IC2 goes high and LED 1
iights. Preset RV1 can be adjusted to suit
any form of touch pad.

The output of IC2 is fed to the clock
input of IC3, a dual JK type flip-flop.
This device output changes state ie on/off
or offfon, with every pulse input and
consequently turns the relay on and off
via transistor switch Q2.

Transistor Q1 forms a series pass regu-
lator with RS and ZD1 to maintain a
stable voltage for the main part of the
circuit, so that the delicate balance is not
upset with. variations in applied voltage.

H

BUYLINES

There should be no problems in
obtaining any components for this
project.

RLA/M RLA/2

fTegaz ey
ZZUUZZ

T0
TOUCH
PAD

94

+1270 18v
r~

Fig. 2 Component overlay.

Fig. 1 Circuit diagram.

PARTS LIST

RESISTORS All BW 5%

_R1

R2

R3 .-

R4

R6 .

R6

POTENTIOMETER ° ST
RV1 10k min horiz preset
CAPACITORS

C1 560p polystyrene

Cc2 47p polystyrene

C3 100n polyester” 4
c4 100u 16V electrolytlc .
SEMICONDUCTORS ~ * == %
1C1 4011 . o
1C2 741 PE - FEE
IC3 4027 '

Q1,2 BC182L

D1,2 1N4148

D3 1N4001

ZD1 12 volt 400mW

LED 1 TIL 220 or similar

MISCELLANEOUS
12V relay 120R coil or greater
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USE OUR ““ORDER RING"’ LINES

1-883 3705/2289
m . =

VAT INCLUSIVE PRICES. P&P 25p

A range of 32 digit LCD multimeters
offering high precision and extended
battery life. All feature 0.5” LCD read-out
with ‘battery low’ warning, inputs
protected against overloads and tran -
sients, Auto- polarity, Auto-zero, rugged
ABScasesanda full 1-year warranty.

The LMM-200 is a compact handheld
multimeter with 0.5% basic accuracy and 15
different ranges. It measures voltage from
0.1mV to 500V, current from 0.1uA to
2 Amps, and resistance from 0.1} to
2M N,

The LMM-2001 is an identical
instrument but with 0.1% basic accuracy.

The LMM-100 has an adjustable
handle, a 2,000 hour battery life and is ideally
suited to field or bench use. It measures
voltage from 0.1mV to 1KV, current from
0.1uAto 2 Amps, and resistance from 0.1
to20MN. 01% basi? accuracy.

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basiidon, Essex.
Telephone No: Basildon (0268) 727383.

DEPT.E.T.l. 56, FORTIS GREEN ROAD
MUSWELL HILL, LONDON, N10 3HN
SPECIAL OFFER FOR ETI AND CT READERS ONLY
L |
Dynamic RAMs | Interfoce Sl S
a5 2105 7472 .20 74190 .52
: 8212 213 | 7474 23 | 74191 — 49
4116 (250ns) 7.94 | 8224 3.51 .
7475 — 29 74192 90 .50
4050 (200ns) 2.88 | 8228 5.24 | 7476 314 20 | 74193 85 .51
4050 (350ns) 2.71 8251 587 - 95 a4
7478 34 74194
4060 (300ns) 2.88 | 8253 7.82 7485 — 104 74195 .90 _
MM5303 5.29 | 7486 18 74196 .79
. MM5307  9.08 | 7489 150 | 74197 85 —
Static RAMs 7490 .28 74198 - -99
2102A-2 1.21 741 5tor £1 7492 .33 74221 95 1.05
4035 (1000ns)1.14 7493 28 74247 1.35
211141 1.96 ; i 7495 72 .40 74251 -81
74 T -
2114 6.90 Series TTL 7496 — 48 | 74253 1.20
4045 (250ns) 6.56 | 5,00 17 74107 22 74273 1.27
5257=4044 7.66 | .00 17 4 74121 23 74279 .55
6810 311 | 402 1 74122 33 74283 65 1.13
7403 — 13 74126 35 74293 80
7404 18 14 74141 46 | 74348 1.31
C.PUs 7405 20 — 74145 46 | 74365 50 .57
6800 6.56 7408 20 .14 74150 .58 74366 50 .57
8080A 5.70 | 7409 S8 || 2 S oY =
00JL 28.75 - 74153 43 74368 a
i ;2:? . }g 74154 .68 74390 .98
7412 8 | 74155 75 4s 74668 1.68
: 74156 .43
EPROMS ;i]z ié 74157 — 40 555 4for €1
17024 a.71 75 . 72180 98 89 Sl
2708 7.3 | 7420 — 12 e g L series
7426 .22 : 741904 1.15
74162 57
7427 .29 :
73163 69 .49 )
768, as | 7430 30 a2 | 74168 0 | Jrener 30
o : 74165 .56 :
74366 48 | 7441 .53 74166 1.69 745387 1.44
74367 .48 | 7442 - 40 o0 15 745474 8.28
74368 48 | 7447A 46 g 0 745262 12.65
811596 .66 | 7450 — .12 74175 o8 )
81.598 .66 | 7451 20 .12 74180 e 75 series
M| R a1 mEC aw mom
y . 74184 — 1.14 .
87196 144 | 7460 - 12 74185 — 121 75108AN 1.03
87198 144 | 7470 .22 74188 POA 2.02 754528 .29

LIGHTING & AMPLIFIER
MODULES FROM L&B

JUST LOOK AT THESE PRICES!

SUPERIOR HIGH QUALITY LIGHTING CONTROL MODULES, ALL 1000WATTS
PER CHANNEL. NO POWER SUPPLIES NEEDED, ALL READY TO GO!

—p NEW! {—

—LB11000LD—
Super tiny single channel
lamp dimmer

(e570]

—LB31000SLC—
Al the advantages of the
31000SL + active filters
and automatic chasing in

—LB31000SL—
3 channel Sound — Light
Zero switching, high sen-
sitivity and input imped-
ance. Excellent separation

—LB31000LS—
4 channel sequencer

Suedo random with two it
speed controls g:ft absence of a music in
i
|
| £14.90 | £28.90 |
a —LB81000LC—
—LB31000LD— 8 channel chaser. Chase

rate and return speed con
trols. Optional foot switch
tngger, trig o/p for module
cascading

| £12.90 |

3 channel Lamp dimmer

[ |
PREAMPLIFIERS g,:nuo rom full off to full

LBPA1. Stereo disc
tape. £14.50.

LBPA2. 4 channel gen

| €25.50 |

purpose mixer. £13.50 — LB250 —
LBPA3. Sterec disco 250W R.M.S 4Q
with mic. £27.00. 10Hz-20KHz
TH.D. 0.3% 110dB
—LB25 — S/N
10Hz—50KHz
T.H.D.0.1% 90dB S/N — LB100 —
eq20] 100(\)/v R.zn{r\,‘s“m
£8.20 | - 10Hz-25KHz
i (LB25PS .. £10.00 TH.D.0.4% 80dB S/N
POWER SUPPLIES" LB10OPS . £12.20 [ £15.70
LB250PS . £21.20 L -

All prices include VAT Add 50p p/packing. Quantity / trade and overseas inquiries
welcome. For further info. send a SAE to
L&B 45 WORTLEY ROAD, W.CROYDON
ELECTRONICS SURREY CRO 3EB. TEL: 01-689 4138

- | £ [P&P] VAT [TOTAD
LMM-200 [34.95| 100 | 539 41.34
LMM-2001[4495| 100 | 6.89 | 52.84
LMM-100 [69.95 | 150 [10.72]82.17

\TESTLEADS | 195/ 025 | 0.33 | 2.53)

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Please send me Data |

LMm-100£82.17

Name
Address

LMM-200 £41.34 ' LMM-2001 £52.84 TEST LEADS £2.53 1

Tel. No

| erclose cheque/P.O. value
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Coglesneed Electronics

PO BOX 23, 34 SEAFIELO ROAD, COPNOR, PORTSMOUTH, P03 5BJ
ELECTRONIC MAIL ORDER SPECIALISTS

Newv, Full Spec. Devices

LED WRISTWATCH I.C. Super value | C. in 24 pin 'legless flatpack” style package for maximum
space saving With data. A snip at only 98p. Cat. No 208

0.1" LED WRISTWATCH DISPLAY. Also in a legless flatpack style package. this display
matches the wristwatch |.C. shown above. With data Only 99p. Cat. No. 209.

wwirk CASH SAVER wrie# Purchase one each of catalogue numbers 208 AND 2089 for oniy £1.50.
POLARIZING FILTER MATERIAL 0.006"" thick plastic fiim. Any size cut — even 1 sq inch. Max
width 19’ any lenqth. Only 2p per sq. inch. Cat. No. 701

BRIGHT ORANGE DISPLAY 9 digi. 7 segment gas discharge display. 0.25"" high digits. With
data 75p. Cat. No. 310

DMM CHIP MM5530 dvm chip. Builds into high accuracy dvm or panel meter Requires additional
arcuitry Supplied with data and circuit. Only £3.95. Cat No. 404

MINI 6 DIGIT LED OISPLAY 6 digit 7 segment display {rom Texas. Common cathode,
multiplexed, with 0.1' digits. £1.00. Cat. No. 306

MM5314 CLOCK CHIP A super value digital clock chip for only £1.98. With data. Cat. No. 207
4 DIGIT LCD A high contrast. easy to soider display with four 0.5'" high non-multiplesed diglts
£6.95 each with data. Cat No 206

DIGITAL ALRM CLOCK MODULE Complete with giant 0.84"" LEO disptay. Add transformer and
switches for complate clock. With data only £6.50. Cat. No. 205

GIANT LED DISPLAY Common cathode. non-multipiexed super 4 digit LED clock display. Lots of
other uses 100. Only £3.95 each Cat. No. 204

WRISTWATCH LCD's A high contrast 3% digit wristwatch LCD with centre colon. Supptied with
polarizers and data. Only £1.00. Cat No. 202

MEMORIES MM2102 stauic 1024 bit memories. A snip at 99p each. With data sheet. Cat. No

- 102

20 KEY KEYBOARDS Calculator keyboards. excellent key action. 20 keys per board. 2 keyboards

for £1.00. Cat. No. 101

PROGRAMMABLE UNIJUNCTIONS Four MEU21 PUT'S (similar to 2N§027). Makes long delay

tmers. oscillators, etc. With data and applications sheet. 4 for 50p, Cat. No. 402

10 MYBRID CIRCUITS 8 resistors and 8 capacitors buiit into each hybrid circunt. 1deal values for

semiconducior circuits. Excellent for minimizing PCB componentspace. 10 Hybrids for 60p. Cat. No
1

- 25 germanium diodes 50p. 10 switching diodes 35p. Mini slider switches (2 pole change-over} 16p

each Momentary swilches {spring loaded) with 1 n.o contact 15p each. Mono jack sockets 23p
each. Stereo jack sockets 25p each. Slide control knobs (state colour) 12p each. Rotary control knobs

V & 4 4 4V 4V 4V 4V 4 4 4

: We carry a good selection ot
high quality chassis for the DIY

* speaker constructor: 12" or 15"

‘ Bass speakers and Dual Concentrics.
Exponential horns from £13.80,

of our fabulous Piezo Horns which

handia a 5K--20K frequancy range

in any PA systern up to 100W {No X

over required} and cost only £6.32

each

*
b

£46 00 tinc.pack of spare bulbs)

Buigin Octal plugs and
sockets

P551 PLUG £1.72

Multiway Cables
4 care {6A) 63p/metre
6 core (6A} 78p/metre
6 core (BA) 92p/metre

Ropelights ... ciiocc a1 duscos. 7

metres fong. Multiway connectors. 4 channel

There's always hundreds ol
Bulgin Octal multiway plugs and sockets in stock
st Roger Suuire’s. Each pin rated
BA. Parfect for your Sound 1o
Light System. P552 SOCKET.E0 69

GR Citronic MM313 Mixer

Idea for the DIY enthusiast building up a
complete disco system 4/6 ch mono. inc
LED indicators, connections via phono
sockels af rear, Bargain price, inciuding
PSU £89.70.

PIOJECIOS  Come o sec o soocity
selected projeciors from £50.60 (Suuite Multi-
fect 150} to £83 37 {Tutor ItE DDU}
plus tha widest array of projector
attachment and effects that you'll
ever see on continuous demonsti

Turntables
Qur Unsurpassed Disco
experience has enabied
us 10 select the best turntables
lor yout requirements. For
exarnple the new BSH £200
belt drive ONLY £28 75

Many disco accessories

Al Roger Squire’s shops have a service department
which carcies large siocks ol DISCO SPARES &
ACCESSORIES

LATE NIGHT WED
{UP TO 8 PM)

fer

TIEM
' ALL SHOPS OPEN TUESAT

{push-on}. Black with cotoured cap (s1ate colour) 20p each. . o
/ / ( 0 nt N
Untested Items P <
- REJECT CALCULATORS Productiort line rejects. Yields lots of goodies when stripped down {not 7 c “\.\“
much wrong with some we tested). Only £2.50 each Cat No. 104 o 0 \ PRl 8
LED DISPLAYS (Untested — no guarantees) 10 seven segment LED dispiays. 0.127" digits pat¥
common cathode. 1D for £1.00. Cat. No 311 2 o) o 0
oo s WO,
Postage and Packing plesse add 35p 9.9" A A% ottt
(Overseas orders add 90p ) } ac? o™ Ao 618 e -
Satistaction guaranteed or retum for replacement or refund y 10 5 50 A 0%, g3 o 5
Send medium sized S_A.E. for your free copy of our new Autumn Catalogue (issue No. 6) 4 46 W 1% 0‘7_17—"’61‘(&“ ] [\ o o .ufBL \ 9“3%
¢ . O e B of i
CODESPEED'S DESIGN, DEVELOPMENT AND PRODUCTION TEAMS ARE ALSO AT / “00/“‘ \510\: RES Pﬂo\_“"‘ - ,\sG,Ow ey e P 0 l
YOUR SERVICE FOR QUANTITY/BATCH PRODUCTION. \OF /R~ P2 [c) |
U i =T - - ——
L‘.‘“““ S = e —
Now Converted to 50H2 forUK TV's ! ( \
oW Lo 0 or . Software

E'Ias +VAT

Features

@ Uses the ultra powerful 6502 microprocessor

8K Microsoft BASIC-in-ROM '

o Full feature BASIC runs faster than currently available
personal computers and all 8080-based business
computers

® 4K static RAM on board expendable to 8K

e Full 53-key keyboard with uppér-lower case and user
programmability

o Kansas City standard audio cassette interface for high
reliability

o Full machine code monitor and |/O utitities in ROM

e Direct access video display has 1K of dedicated memory
(besides 4K user memory), features uppercase, lower
case, graphics and gaming characters for an effective
screen resolution of up to 256 by 256 points. Normal
TV's with overscan display about 24 rows of 24 charac-
ters, without overscan up to 30 x 30 characters
Extras

® Power Supply & modulator £2950 + VAT

e 610 Expansion board with 8K ram and dual

Built and tested

0 1l

Full 8K basic and 4K user RAM

(We are dealers for the rest of Ohio\

scientific range of computers. The
widest range produced by any micro-
computer manufacturer, this
includes: —

w2 -4P A professianal 4K basic in-
ROM computer cased and with
power supply

= C2-8P DF A 32K basic in ROM
computer with dual 8" floppydisk
drives far serious personal and
small business use

eC3 - OEM A 32K computer with
3 micra-arocessars (6502, 6800,
Z80) and dual 8” flappy disk drives

Tapes at £5.50 + VAT
Homonyms*, Counter*, Trig
Tutor, Bar Graph, Definite
Integral, Basic Math, Presidents®,
Powers, Electronics Equations,
Spelling Quiz, Solar System,
Continents, Add Game, Math
Intro, Base Ten Converter, Math
Blitz*, Inventory Demo, Ratio
Analysis, Advertisement,
Statistics |, Salary Demo*,
Annuity 1, Annuity |1, Interest
on Loans, Loan Finance,
Uneven Cash Flows, Personal
Destroyer, Hide & Seek, Star
Wars, Black Jack, New York
Taxi, 23 Matches, Lander®,
Etch-a-Sketch, Space War*,
Battieship*, Crytography.

Tapes at £7.30 + VAT -
Hangman, Mathink, Trend Lire,
Straight & Constant Depreciation,
Address Book*, Checking
Account, Savings Account, Bio-
rhythm, Hectic.

Tapes at £11.00 + VAT -

Word Processor* *, Programmable
Calculator, Tiger Tank

Basic Tutor Tape:— £26.40+VAT

drive minifiopp chip £188 + VAT i i Assembler editor with Manual
e IP CD3P minifloppy disk, cased and with Full business, word sprocessing and £25 + VAT
power supply £312 + VAT cate hasg management is available . |
® Injection moulded case within 6 weeks for all disk based systems. Extended monitor with Manual
® 4K Ram upgrade kits £35 + VAT Write for catalogue for further detail) \_ £10 + VAT
=/

Unb

oTUs§C
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PROJECT

FLASH TRIGGER

Fascinating freeze frame photos from frenetic action with our

phenomenal flash trigger.

head, now is the time to build

ETI's fabulous flash trigger and
catch them bouncing back. See
astounding shapes as everyday
objects perform a dynamic ballet
(Usually too fast for the unaided eye to
see).

Of course, you will need a camera
and a flash gun. However, even the
cheapest electronic flash guns usually
have a flash duration of one thou-
sandth of a second or less — fast
enough to catch drops of liquid per-
forming their complex aerobatics or
freeze a shattering light bulb. If you
want to stop a humming bird in flight
or investigate instant insects then you
will probably have to look elsewhere
for your equipment. The attraction of
this unit is that it needs no fancy
ancillary equipment; you don’t need
an SLR, just a simple camera whose
shutter can be locked open and
something to photograph. With a
powerful flash gun, even a pinhole
camera will do!

I F raindrops keep falling on your

Construction

The unit is assembled on one PCB
with flying leads connecting the con-
trols. Power is supplied by a PP3
battery or any nine volt DC source.

There are no links to make on the
board and none of the components
are sensitive to static electricity or
otherwise delicate making this an
attractive project for assembly by a
beginner or student. .

A socket is recommended for IC1.
These chips do not often fail but it can
be infuriating to have to desolder one
of you suspect it. In any case, a socket
removes any chance of damage from
excessive heat. The only point to
watch is the orientation of the
semiconductors. Use the ones
specified; they’'re cheap and readily
available. Make sure you connect the
flash gun the right way round across

SCR1. Check polarity with a voltmeter
but carefully as there may be several

.hundred volts present.

In use, the unit is switched on and
adjusted until it triggers reliably from
the chosen sensor. Set up your

camera according to the guide table
supplied with the flash. Remember
that the apertures given relate to the
flash-to-subject distance. Place your
camera for the best picture (open the
shutter) and enjoy instant exposure!
>

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979

97




o

l sw2
RV2 NOTE:
1P 1 R1 < 2M0 IC1 1S 555
150k lin Q1 1S BC107
Q2§ BC477
D1&2 ARE 1N4148
R4 a2 LED1 ANY LED
100k SCR1 C106D
- DELAY
R2 1 SW1
150k J/C 7
> 5 } DIRECT
i 2
T i 1Ic1
1000u c2 R9
10n RS
R3 100k S
150k
Q +Ve
RV1 ke C4 a1 OPTIONAL LED1
50k —due C3 “T- 100n ALARM ~
. ——
WP3 lin 100n O ~Ve B A
e

Fig. 1. Circuit diagram for the Flash -Trigger project.

Below: what to do with it once you've built it. Taken with an ETI

HOW IT WORKS =

IC1 is a $55 timer connected in the mono-
stable mode. The timing period is deter-
mined by RV2, R4, C4 and is adjustable -
between 11mS and 231mS with the values
shown. The trigger input of the chip is
held just above its firing potential of one
third supply voltage by adjustment of
RV which acts as a sensitivity control. A
negative-going signal is coupled to the
input by capacitor C2. Note that the -
values of R1,2,3,RV1 provide a medium
input impedance and screened cable may
be- required when the sensor must be’
separated from the unit.

When ICH is ‘fired’, its output (pin 3)
goes high for the monostable period. With
SW1 switched to ‘direct’, this positive
going pulse will fire the SCR and discharge
the flash enabling the unit to be used as a
slave flash. There will be a tinite delay
owing to rise time of phototransistor
response, propagation delay within IC1
and rise time of its output. However, this
will be measurable in microseconds and
should be negligible.

When used in the ‘delay’ mode, the
output pulse is inverted by Q1 causing the
flash to firc on the trailing edge of the
monostable pulse. To avoid repeated use
of the flash when setting up the unit,
indicator LED 1 is provided. Each negative
excursion of Q1 collector causes €5 to
charge via R7, DI effectively stretching
the monostable pulsc and providing a .
clearly visible tlash. An optional alarm;
for example a solid-state-buzzer, can be
connected into the circuit providing
audible indication of triggering. C1 pro-
vides overall decoupling. Supply current
is about 10mA.
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PROJECT: Flash Trigger

| ¥

10k
N

1P
N
1P 2 1p2
XTAL
10k e
1/P3 1P 3

PARTS LIST

RESISTORS All %W, 5%

R1,2,3 150k ..

R4,5 100k~ .

R6,8 10k~

R7,9 470R
POTENTIOMETERS

RV1 50k lin

RV2 2M lin
CAPACITORS

C1 1000u electrolytic
C2,6 10n polyester
C3,4 100n polyester
Cs 4u7 tantalum
SEMICONDUCTORS 2
IC1 555

Q1 BC107

Q2 BC477

SCR1: C106D

D1,2 ~ 1N4148

LED 1 any LED
MISCELLANEQUS

SW1 SPDT SW2 SPST PCB
fiash-gun-connector, photo-
transistor, crystal mic. 9V battery

P

1P 2

1P 3

TRIGGERS ON
INCREASING LIGHT

Photo transistor is TIL78

TRIGGERS ON SOUND
DECREASING LIGHT TRIGGER

Fig. 2. Wiring details for different triggers.

SW2 1/P1 RV2 swi SW1

ov /P3| RV1 +Ve—Ve| | -Ve+Ve
\/P2 OPTIONAL KA  FLASH
ALARM | co GUN

Fig. 3. Component overlay.

20 BUYLINES

@ The electronic components will be
]—ﬂu available from major component

suppliers. A suitable flash gun
connector should be obtainable from
photographic equipment dealers.
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Just a little bit more... ¢

Compare Its teatures:

"Z-80A AMHZ. CPU: The most powerful 8-bit processor on the markel.

‘8K Basic: resident on board, MICROSOFT Baslc, the Industry standard, with %
extenslons for on-screen editing, graphics, machine code interfacing.
Optimised for speed (see benchmarks below).

*Full 57 Key Licon so!ld state keyboard: switch mechanisms are contactiess, high
rellability protessionai units tor long trouble free lite. Keyboard Is mounted
separstely to avoid straining main P.C.8.

‘Total 01 20K on-board memory: 2K monitor (Nas-Sys 1}, 1K Video RAM, 1K Work
space RAM, 8K Microsott Basic, 8K user RAM.

‘Kansas Clty cassette Intertace: for reliabie storage ofprograms and dataat 300 or
1200 baud, with full checksum error delection.

‘Nas-sys monitor: A powerful 2K machine code monlitor provides an Ideal
environment tor learning about and developing machine code programs. Nas-
sys uses a blinking non destructive cursor, with 22 commands. ASCli terminals
are tully supported via the serlai Interface; userscan add thelrown l/Odriversvia

the system |/O vector table lo support other devices. Nascom-2 295 .00 44.25 3;;'2,5;
Nas-ays commands are: Power supply 24.50 3.68 28.18
A—Hex arithmetic N—return to normal 10 C15 cassettes 4.44 0.66 5.10
B —set breakpoint O—Outputto P.1.0. Z-80 Programming manual (Mostek) 4.50
C—Copy Q—Query Input port Z-80 Microcomputer handbook 6.95
E—Execute R—Read tape Practical microcomputer programming
G—Generate S—Singie step the Z-80 20.00
H—Operaste as half duplex. T—Tabulate memory Sargon-BK Z-80 Chess program (book) 9.50

terminal.

U—activate user |/O drivers
1—intelligent copy

V-—Verlly tape PERSONAL COMPUTER WORLD BENCHMARK TESTS

J—Execute at FFA W—Wrlte tape APPLE N RM. 3802 PET
K —set keyboard options X—set external device BM 1 1.5 11 14 17
L—load from tape Z—execute at FFD BM 2 ;ig 15.411 13.: 13.3
M—Memory modit BM3 . 1. . d
Y 8M 4 7.2 116 13.9 20.4
“Onboard P.1.0. — Anuncommited P.1.0. (MK 3881)giving 16 programmablel/O M5 8 129 50 217
lines with handshake. g:; e 1o iz b
“On board RS-232-WIil interface directly Into any standard teletype — allowing BM S8 : 59 6.2 12,3
use of BASIC or Nas-ays from the teletype. ) ’ :
“Full on-screen editing: a complete screen editor with cursor movement (UP, f-\
DOWN, LEFT, RIGHT), insert and delete, backspace etc. ()
Screen display of 16 lines x 48 characters: Stable, ciear display to British tele- R
vision standards. Full 128 ASCH character set; option tor further 128 graphics & \./
characters.
“Fully butfered NASBUS compatible: Well defined bus structure with a range of = Brunswick pool '._’..
expansion cards; Including (shortly) a floppy disc system with CP/m — the — 25 Street Liver IL2 OBJ o

industry standard operating system.

Tel:051-236 0707 (Mail Order) 051227 2535(All otherDepts)

£125 es.

TEK scope 545A with H plug-in
TEK scope 545A with CA plug-in
H.P. scope 175A 50MHZ Dual trace
Single Traae
WAYNE KERR Universal Bridge CT376 £75 ea.
MARCONI Wave Analyser TF2330 £500 ea.
MARCONI Audio Oscillator TF1101 20HZ-200KHZ
£45. ea.
£30 ea.
- covers audio to VHF
£8 ea.
£225

£175 ea.
£175 ea.
£125 ea.

MARCONI Valve Voltmeter TF1041C
NOISE GENERATOR CT410

TEK Transistor Curve Tracer
NAGARD Pulse Generator 6002C . £50 ea.
MARCONI Wave Analyser type TFA55E £50 ea.
SOLARTRON DVM LM 1420 with ACunit LM 1477
£40 ea.
HONEYWELL 1920 character Upper Case ASCII VDU
with edit and block mode transmission. Limited quan-
tity. Wath data £260 ea.
CALCOMP Drum Plotter type 564 £1,500
MARCONI GEN FT995 (CT402) £170
MARCONI Bridge TFB688 £120
RANK Flutter Meters £50 ea.
HEWLETT PACKARD Signal Gen. 608D £240
AVO Signal Generator HF 136 £120 ea.
MARCONI Magnification Meter TF 1246 with TF1246
£175
MARCONI Magnification Meter TF1245 with TF‘I 247
175
VARIACS — Ex-Equipment. Good condition. 8 Amps
£25 ea.
20 Amps £35 ea.
Some 3 phase available. Please enquire
Carriage all units £4 ea.

CRYSTALS 19.2KHZ
FLAT METAL CASE. BRAND NEW
50p EACH

10-Way Mutti-Cotour Ribbon Cable. New 40p per metre. P&P 50p
SPEAKERS 2%in. 50 ohm 0.2W New 40p sach. P&P 50p
STEPPING MOTORS 6 /12 position with additionat where the rator is
coils. Devise can be used as a tacho Diagram supplied. Witl actually work
on 5 volts. 12/24 recommended. £1.50 each. P&P 75p. Reduction for
quantity.

RAPID DISCHARGE capacitors Bmid 4kV £5 sach. P&P £1.50
GEC UNF 4 button tuner. £2.50 each. P&P 85p

BIG INCH Motor 110V AC 3rpm 50 cycle — very small. 50p each.

P&P S0p.
CENTAUR 115V FANS. Brand New 4 5X 4 X 1.5in. £4.50 sach. P&P
75

4
Ex-Usad Equipment — tested. 80p sach. PAP 75p
POYTER & BRUMFIELD TIMER RELAY. 1156V AC Heavy duty
2.pole ¢ /o with 2 second delay. Change R & C for ditferent timing. 50p
sach. P&P 85p.
CONTACTORS. Heavy Duty 24V DC 5 make. £1 each. P&P 85p
GEC UHF/VHF 6 button tuner. £4.50 each. P&P £1
DIGITAL 24 HOUR CLOCK with buiit-in alarm as used in Braun Digital
clocks. Sitent running. Large illuminated numerals. AC mains. Size 6% X
2% X 2%. ONLY £3.75 each. P&P 50p
931A PHOTOMULTIPLIER in stainless steel container with window
and bustt in resistor network. £2 each. P&P £1
SLIDER CONTROL 500K. Log Single track. Complete with knob.
Length 3%in 25p each. P&P 25p.
RANCO 250V 16A "HERMOS"A"S with Control knobs calibrated
50-200degree F. £2.50 each. P&P £1
SOUID STATE UHF TUNERS. 38 mcs. £1 sach. P&P 75p.
BRAND REX blue wire wraps. 30 metres for £1. P&P 26p
Sin. SOLID RUBBER RINGS {1in, da. rubber). Keep the kids {or dog)
happy. 4 for £1. P&P €1 25

TRANSFORMERS

AUTO 240V input 115V 1 Amp output. £1.25 esch. P&P £1.25

240V input Sec BV . Size 2% X 2 X 2in. Good quality. £1.50 esch. P&P

€1

240V input Sec 12V 0.92A. Size

each, P&P €1

240V input Sec 12V 100MA. Size 60 X 40 X 42mm. 50p sach. P&P
75p

240V input Sec 12-0-12V 50MA. Size 53 X 45X 40mm. £1 sach. P&P
75p.

2% X 2X2in. Good quality. £1.50

115v mpulSec 6V 250MA Size 1 11/16x 15/16 X 1% 2 for
50p. P&P 7

SEMICONDUCTORS
At 2p each.
1N3063. 1544
each.
B8C147. BC148B, BC157: BC158; BC 237: BF197; 0A90: 0A91
BA154; BA243
A1 25p each.
TIP31; TIP41A; 2N5296 AF139:ZTX341
BY127 10p; BF181 20p; BD239 40p; BD241 40p; MJE3I40AT 40p;
BD222 50p.
BD233 & BD234 Comp palr 25W — 80p per pair or 50p each.
Regulator TBAB35 8 to 20V in — 5V out 100MA. TOS5. Can. 50p each.
BF256C -- 20p.
END10 7 segment display 0.15in. 40p esch.
TV AMPLIFIER TBA120 20p each.

Integrated Circuits

7453 sp 709
7451 5p 74H74
7401 5p 74H51
7402 12p 74538
7476 20p 74502
7495 38p 74154

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p each. Gold plate
tester version, 50p sach,

AM9140-4K RAMS STATIC 5 Volt ceramic. £4 sach.

TELEPHONES . 706 styla Black or Grey £5.50 each. 746 style Black
or Grey £7.50 sach. Otder style Black £2.50 esch. Postage £1 each
HONEYWELL Humidity Controllers 50p esch. P&P 40p

THYRISTOR TIMERS. Solid State 15secs adjustabie (presel) m plnuc
relay case. Standard 7 pir base. Series delay 50p esch. P&P 8
MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3- way 10p

oac

DIGITAL to ANALOGUE CONVERTOR. 8-bi will fit standard TTI
socket, With data. £2.50 each. P&P 25p

VARIACS. 2 amp Standard 240 Volts £10 each. P&P £1.50
ELECTROSTATIC VOLTMETERS. 7.5KV £6 each. P&P £1

Other ranges available — please enquire

TRIMMERS. Submin 0.2510 1.25pf: 110 4 5pf: 710 45pf. Alt st 6p
asch.

Minimum order £3 value of goods. P&F or Carriage and VAT at-15% on total must be added to all orders

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5 pm Monday to Saturday incl.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

CHILTMEAD | [

NORWOOD ROAD, READING

(2nd left passed Reading Tech College in Kings Road then first right

ELECTRONICS TODAY INTERNATIONAL

TEL NO. READING 669656

Look on right for door with spoked wheel)
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PROJECT

LOGIC PROBE

If you're into TTL or CMOS, you could use a logic probe.

Good quality commercial probes don’t come cheap.

Our probe features high and low indication

and detects pulse trains to over TMHz, for less than a fiver.

‘m nterest in digital electronics has
Igrown rapidly in the past few years

with the advent of microprocessors
and large scale integration. The most
essential test instrument for experimen-
ting with digital circuitry is a logic
probe.

In its most basic form this should
provide an indication of the logic level
at any point in a circuit without over-
loading the section being tested. Other
desirable features are the ability to
follow high frequency pulse trains {pre-
ferably over 1 MHz) and to detect
isolated, narrow pulses less than 1 uS
in width. Finally, the instrument should
be compatible with both TTL and
CMOS ICs and be able to operate from a
wide range of supply voltages (say five
to 15 volts).

Commercial logic probes that satisfy
all these requirements are available, but
they invariably cost over £30. The
probe design described here offers com-
parable performance for less than £4.
combined with an excuse to enjoy a
good cigar — a cigar tube is used for the
case!

Indication is by means of three
LEDs. Two red LEDs indicate either a
HIGH or a LOW condition on the point
under test, a green LED is used to indi-
cate that a pulse train is occurring.

The circuit uses a single CMOS IC
and a handful of resistors and capaci-
tors. The components are mounted on a
small board and housed in a tubular
case such as an aluminium cigar tube or
a length of plastic conduit. The power is
supplied from the actual circuit under
test and the performance characteristics
of the prototype are described in the
specification listed here.

Construction
A printed circuit board is recommended
for this project to provide consistent
performance characteristics.

Before attempting to mount the
components on the printed circuit

&

3
%

Ead
wr g
]

3 2%
S

The logic probe in a cigar tube, showing the Hi, Lo and Pulse indication LEDs.

board check to see that it fits easily into
the case. The board must be a loose
enough fit to allow it to be moved up
and down within the case over a range
of at least 5 mm. (Refer to the dia-
gram).

Mount the wire links, the resistors
and the capacitors on the board, keep-
ing all components as close to the board
as possible. Note that C3 is mounted on
the underside of the board. Next, install
the three LEDs. The height of the LEDs
above the board must be such that the
assembly will slide into the case with
the board pushed down against the

bottom of the case (see diagram). For

a 20 mm diameter case this height
should be about 12 mm. If the LEDs are
not high enough, then it will not be
possible to push the assembled board up
into a position where the LEDs project
through the holes in the case.

Next, add the power leads (without
clips or E-Z hooks at this stage} and the
10 cm wire to the probe tip. Last of all
solder IC1 into position, observing all

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979
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the usual precautions — shorted pins,
heat sink, earthed soldering iron, pins 8
and 16 soldered first.

Drill the 3 mm holes for the LEDs at
10 mm intervals, starting 75 mm from
the front of the case. The hole for the
supply leads is drilled in the back of the
case and fitted with a small rubber
grommet (or plastic LED housing) to
prevent the case rubbing through the
insulation on the leads.

Before mounting the assembled
board in the case check the circuit for
dry joints, solder bridges, incerrectly
mounted components, etc. Then test
the device as follows. Connect to a five
volt supply and observe the three LEDs.
None should light with the probe tip
isolated. If the LOW LED (LED 2)
comes on or flashes, then R2 is too
small and must be replaced by aslightly
larger resistor (say 820k). Touching the
probe tip with the fingers may cause
LED 2 to light, but this should go off
when the tip is isolated. Touching the
probe tip to either supply rail shouldp
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HOW IT WORKS

@ g

&.:Rn 2 th six _%akuuxg:mu» in _2 are
used in the highflow detection®circuit. ICIc¢

Zis connected to the probe tip via R9. When
the input goes HIGH (logic 1), IC1c output
goes low and illuminates LED 2 through RS.
Similarly when the input goes LOW (logic
0), the series pair ICle and f illuminate LED
1 through R4. The resistor network R1, R2

.and, R3 ensure that the outputs of both
_ﬁ_n and IC1Hf remain high when the input
is ‘floating’. C1 is connected across R2 as a
‘speed-up capacitor’ to maintain a sharp
pulsc shape into ICle and so improve the
ability to follow high frequency u:_wa
trains (over I1MHz).

The two inverters ICla and b form m
monostable circuit that stretches short
pulses (less than S00 nsec) out to 15 msec
(0.7RC) using C3 and R8. The input of the
monostable comes from the output of _ﬁ_h
and is isolated from the DC level of this out-
put by C2. The combination of R7 and DI
normally holds IC1b through C2, the output
goes high, forcing IC1a to go low and illu-
minate LED 3. Diode D1 ensures that the
input to IC1b is kept low (OV7 above zero) »
so long as the’output of IC1a remains low.
This prevents subsequent pulses from re-
triggering IC1b until the monostable itself
retriggers via discharge of C3 to earth»
through R8, and allows ICla output S 2o
high, switching off LED 3.

. Capacitors C4 and CS5 (optional) noan-
immunity to spikes or pulses in the supply
lines, which are taken from the circuit
being tested.

-

o

s

TIP

Fig.2. Component overlay.

Resistors all 4W, 3% -
R1,7 M2
v R2 . 680k*
+#  R3 560k*
—f=R45,6 820R
5 RS 220k
- R9 1k
Capacitors
€12 100p Ceramic
3 100n Polyester
C4 10n Polyester
5 Tu (Optional)
Semiconductors
IC1 4049A

102

* Resistors R2 and R3 may have to

S~ N “
- P P /& +BV — +16V
V4 ’
LED2 LED3
K
RS R6
820R 820R
cs
=
INPUT FROM (OPTIONAD
PROBE TIP
IC1 1S 4049A
PIN 118 +Ve
PIN 8 1S OV RS
CONNECT PIN 9 qo\ 220k .
VDD OR PIN 11
Z NG
= _/ Nl

Fig.1. Circuit diagram. Note the polarity of LEDs 1, 2 and 3.

SPOT ON
THIS m.om

NOTE

CS5 IF USED IS MOUNTED
ACROSS C4 (OBSERVE
POLARITY)

CONNECT RESPECTIVE
LETTERS TOGETHER
ATOA B TO B etc.

P

FLAT ON SIDE OF
CASE OR SMOAT

CEAD TANTALUM

—ie-
W

THIS LEAD SOME TIMES.

CAPACITORS THICKER OR LONGER

SUPPLY
LEADS

LIST

-

i ha N

LED 1,2 3mm red ® ° Once again, components

LED3  3mm green : ~ .readily available from most su

DI IN4148 (or equivalent) Make sure the components you buy will

fit into the container you choose. If

Miscellaneous you’re not a cigar smoker, plastic piping

PCB: red and black leads with from your local hardware store 5: do

alligator clips or E-Z hooks; just as well. S5 i e

cigar,case (or equivalent) —

minimum dimensions 20mm :u

140mm long; probe tip :ocm_sm .

be altered slightly (in the range
470k to 820k) to suit the transfer
characterjstics of [C1 — see text.

The long thin PCB should look like this when
it's finished.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979




PROJECT: Logic Probe

PROBE TIP HOUSING
(TURN FROM PERSPEX)

LEDS
/

/N

A (ECN m?: ;% 2299 /22 £E20

POWER SUPPLY
S

~ A

e
oamne 777/

7

E_’z / / 4 /;‘,‘,_/;//m J\\RUEBER

(EPOXY IN POSITION)

i \ GROMMET

SOF T WOOD OR

CIGAR TUBE CASE
PLASTIC WEDGE

{20mm 1.0}

10mm 10mm
— -

-

=

CASE

sl
Q
g0 50 éO
HOLE FOR
LED

RANGE OF
POSSIBLE
MOVEMENT

(AT LEAST 5mm)

rce

- WEDGE OF WOOD
OR PLASTIC

Fig.3. The PCB slides into the cigar tube and rests on a piece of wood or plastic.

light the appropriate LED, with the
PULSE LED flashing when the tip first
touchgs the positive rail. I1f the LOW
LED does not light when the probe is
connegted to OV, then R2 is too large.
Changg R2 to 560k and repeat the
sequence above,

Now try a 15 volt supply. Again, all
LEDs should be extinguished when the
probe tip is isolated. The HIGH LED
(LED 1) may glow very faintly. If this
glow is too strong, reduce the value of
R3 to say 470k. However, if R3 has to
be altered it will be necessary to recheck
the circuit at 5V to see that the low
voltage performance is still satisfactory.
At 15 volts repeat the process of touch-
ing the probe tip to the two supply
rails. The results should be the same as
‘in the case of the 5 volt supply, but the
LEDs will be considerably brighter. ETY

ENTERTAINMENT COMPUTER

Space-age computer technology brings an amazing variety of games which vou play in the comfort of your

own armchair stadium at home. Get in with the action

family, it plays the generation game with live TV action to suit all ages. Once you've been

in control of the TV, normal service might never
It's so excitingly different ... great for parties
visitors call.

CARTRIDGES AVAILABLE AT £11.99

Videocart-1: 1-player games —
“Noughts and Crosses,”
“Shooting Gallery,” "Doodle”
and “"Quadradoodle”

Videocart-2: 2-player “Desert
Fox” and 1-player
“Shooting Gallery”
Videocart-3:
P 1 and 2-player
“Video Blackjack”
Videocart-4: 1 and
2.player “Spitfire”
Videocart-5: 2-player
“Space War”
Videocart-6: 1-player "Math
Quiz 1" {addition-subtraction)

Videocart-8:

“Drag Strip”

“Acey-Ducey™
“Baseball”

“Robot War™

SIMPLY PLUGS INTO YOUR TV

Beautifully simple to link to any 625-line
UHF Televisicn. Connects to the mains and
just plugs inta the TV aerial socket and ...
you're off! Plays in colour on colour TVs and
gives a sparkling black and white picture
with B & W televisions, and broadcasts
realistic sound effects to add to the
excitermnent.

“Mind Reader”
Videocart-9:

Videocart-10: 1 and 2-player
“Maze" and “Cat & Mouse”
Videocart-11: 2.player
“Backgammon” and

Videocart-12: 2-player

Videocart-13: 1 and 2-player
“Torpedo Alley” and

without getting out! Fun for all the

be resumed again!
and to make the evening when

1-player Videocart-14: 1 and 2-player
“Sonar Search”
Videocart-15: 1 and 2-player
“Memory Match”
Videocart-16: 1 and 2-player
“Dodge 1t

Videocart-17: 1 and 2-player
“Pinball Challenge™
Videocart-18: 1 and 2.player
“Hangman™

Videocart-20: 1 and 2-player
“Video Whizball”
Videocart-21: 1 and 2-player
“Bowling™

2-player

Please ada VAT 10 all prices — Delivery at cost. will be advised at lime of purchase. Please make
cheques and postal orders payable to COMPSHOP LTD.. or phone your order quoting

BARCLAYCARD. ACCESS. DINERS CARD or AMERICAIN EAFAISS nu
CREDIT FACILITIES ARRANGED — send S.A E. for application form

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G

Telephone: 01-441 2922 (Sales) 01-449 6596
OPEN - 10 am - 7 pm — Monday to Saturday

we WNOW OPEN ALL DAY SUNDAY — For Shop Sales Only #¢
Close to New Barnet BR Station — Moorgate Line.

[q

| Frmanona:

mber

COMPUTER
o |

COmp R

COMPONENTS

(Part ot the Compshop Ltd. Group)

S—
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Freepost
Birmingham

B19 1BR

IE FREEPOST ON ORDERS @ ACCESS

M VAT INCLUSIVE PRICE

B ADD 30p P&P

S ® VISA

® CASH
e CHEQUE

ELECTRONICS  024-233:2400 B 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS
Electrolytic Axial Leads
~10% to +50% Toi.

Vde | 18 40 83

Order Code

Cap 015 + uF + Vde.

Order Code
Cap 034 ¢ uF +
631016 | 2535 | 40|50

| J

Electrolytic Radial Leads
~10% to +50% Tol.
uF | Vde.

© ®
To o

I

Miniature Low Value

Polystyrene, Axial, 1 1% Tal., 63V DC Wkg.
Ceramic Plate, Radial, Low K, 100V DC Wkg.
Ceramic Plate, Radial, Med K, 100V DC Wkg.
Cerarmic Plate, Radial, High K, 63V DC Wkg.

Volrs
| 83

oF 424[632| pF
1 100

‘ 120
150
180
220
270
330
390
470
560
680
820

1000

Coomumunu

9
9
9
9
9
9

Electrolytic Can Type Order Code
High Ripple, IEC Grade 1, Low E S.R. Cap HR + uF +
Supphied complete with Vertical Fixing

Clio.

Trimmers
250V D.C. Wkg. Film Dielectric, Miniature
1.4 - 4.1pF
2 - 8pF
2 - 200F
5.5 ~ 59.50F

Cap 808 A
Cap 808 8
Cap 808 C
Can 808 D

Order Code

10000u:F
22000uF
4700uF
100004F
22000uF
4700uF
10000uF
4700uF

16V Ripple 584 @85'C RIAR@S0OC
16V 9.8A 13.7A

25V
25v
25v
a0V
4V
0V

4.6A
8.0A
12.8a
56A
9.2a
71.5A

6.4A
1.2
17.9A
7.8A
12.84
1054

1200
1500
1800
2200
2700
3300
3900
4700
5600
6800
8200

Volts

238
370

R LY L Y- T Y
BUNAANADDDOD DD

424632630 | nF
18 10

Order Code
Cap 424
Cap 632
Cap 630
Cap 629

+ Value

|a24 629

8

Polyester Radial Leads

Dipped Type, C280/352 Styls
Moulded Type, 10.2mm Pirch

Order Code
Cap 352
Cap 360

+ Valua

9
10
n

PELEY Y Yy

uF
[A)

Tantalum Bead
20% To!

Order Code
Cap PR + uF + Volits.
Vde

INTEGRATED CIRCUITS
4000 Butfered C-MOS — High Speed

HEF4000
HEF4001
HEF4002
HEF4006
HEF4007
HEF4008
HEF4011
HEF4012
HEF4013
HEF4014
HEF4015
HEF4016
HEF4017
HEF4018
HEF4019
HEF4020
HEF4021
HEF4022
HEF4023
HEF4024
HEF4025
HE F4026
HEF4027
HEF4028
HEF4029
HEF4030
HEF4031
HEF4035
HEFA040
HEF4041
HEF4042
HEF4043

HEF404a 84
HEF4046
HEF4047
HEF4049
HEF4050
HEF 4053
HEF4052
HEF4053
HEF4066
HEF4067
HEF4068
HEF4069
HEF4070
HEF4071
HEF4072
HEF4073
HEF4075
HEFa076
HEF4077
HEF4078
HEF4081
HEF4082
HEF4085
HEF4086
HEF4093
HEF4094 175
HEF4104 166
HEFA502 91
HEF4505 671
HEF4508 184
HEF4510 108
| HEFa511 125

| HEFa512
HEF4514
HEF4515
HEF4516
HEF4517
HEF4518
HEF4519
HEF4520
HEF4521
HEF4528
HEF 4532
HEF4534
HEF4539
HEF 4543
HEF4555
HEF 4556
HEF4557
HEF4585
HEF4724
HEF40097
HEF40098
HEF40106
HEF40160
HEF40161
HEF40162
HEF40163
HEF40174
HEF40175
HEF40192
HEF40193
HEF 40194
HEF40195

7400 T.Y.L.

NT400N
N7401N
NT402N
N7403N
N7404N
N7405N
NT406N
N7407N
NT408N
N7409N
N7410N
N74TIN
N7412N
N74I3N
NT4TAN
NT7416N
N7AVIN
N7420N
N7423N
N7425N
N7426N
N7427N
N7428N
N7430N
N7432N
N7433N
NT43ITN
NT438N
N7439N 30
N7440N
N7442N
N7443N 92

N7444N
N7445N
N7446AN
N7447AN
N744BAN
N7450N
N7451N
N7453N
N7454N
N7460N
N7470N
N7472N
N74T3N
N7474N
N7475N
NT7476N
N74BON
N7483N
N7485N
N7486N
N 7490N
N7491AN
N7492N
N7493N
N7494N
N74954N
N7496N
N74100N
N74107N
| N74100%
51 | N74116n
N74121N

NTA122N

N74123N |
N74125N
N74126N
N74128N
N74132N
N74145N
N741aTN
NT74148N
N74150N
N74151N
N74153N
N74154N
N74155N
N74156N
N74157N
NT4158N
N74160N
N7316 IN
N74162N

N74 163N
N74164N
N74165N
N74166N
N74170N
N74173N 77
N74174N n
N74175N 55
N741BON 57
N74181N 205
M74182N 57
NT4TO2N N

N74LS138N
N7ALS139N
N74LS153N
N74L5154N
N74LS155N
N74LS156N
N74LS157N
N74LS158N
NT74LS160N
N74LS161N
N74LS162N
N74L5163N
N74LS164N
N74LS170N
N74LS173N
N74L5174N
N74LS175N
N74LS18IN
N74LS190N
NT4LS19IN
N74LS192N
N74LS193N
NT4LS194N
N74L5195AN
NT4LS196N
N74LS197N
NT4LS240N
N74L5241N
NT4LSDI2N
N74L5243N
N74L5244N
N74LS251N

N74LS28N
N74LSI0N
N74LSI2N
N74LS33N
N74LS3ITN
N74LS3EN
NT4LS40N
N74LS42N
N74LS5IN
N74LS54N
N74LSEEN
N74LS73N
N74LS75N
NT4LS76N
NT4LSTBN
N74LS83AN
N74LSBEN
N74LSBEN
N74LSON
N74LS92N
NT4LSIIN
N74LS958N
N74LS96N
N74ALS107N
N74LS109N
N74LS112N
N74LS113N
N74LS11aN
N74LS125N
N74LS126N
N74LS132N

| N74LSI36N

N74193N
N74194N
N74195N
N74198N
N74199N
N742218
N74279N
N74298N
N74365N
N74366N
N74367TN
N74368N

74LS

N74LSOON
N74LSOIN
N74LSO2N
N74LS03IN
N74LS04N
N74LS0SN
N74LS0BN
N74LS0IN
N74LS10N
N74LSIIN
N74LS12N
N74L513N
NT4LS14N
N74LST5N
N74LS20N
N74LS21N
N74LS22N

N74LS253N
N74L5257N
N74L5258N
N74LS260N
NT4LS261N
N74L5266N
N74LS273N
N74L5283N
N74LS290N
N74LS293N
N74L5298N
N74LS365N
N74LE366N
N74LS367N
N741$368N
N74LEI7IN
N74LS3I74N
N74LS375N
N7ALS378N
N74L5386N
N74L5380N
N74LS383N
N74LS395N
N74LS490N
N74LSE70N

LINEAR

CAa3046
CAJ080E
CA3130E
CA3140E
CA3189E
LM301AN
LM339N
LM3BON
LM3BTAN
LM300N
MC3403P
NES31
NES36T
NES55N
NES556N
NES66N
NES70N
NE671N
RCA136
TBA120S
TDA1022
TDA10348
TLOB1CP
TLOBACN
UATAICN
uAaz74ICT
UAT48CN

Zener

Diodes

400mW CAV7-C33
B2Y88/82X79

+ Voltage 9

Voltage
Regutators
LM309DAIK) 119
UAT23CN
UAT805CU
UA7812CU
UATBI5CU
UAT7912CU
UAT915CU
UATBLOSCS
UAT7BLI2CS
UA7BLI5CS

Plessey |/C's

5L440 3

5L445 182
245
245

369

CASES — Boss Industrial Mouldings
Small Desk Console — Bass Industrial Mouldings
Siape Front Console, Recessed Top
ABS Base, C/W Brass Bushes, In Orange
1mm Aluminium Top Panel Finished Grey
Order Cade
Case BIM1005 OR
Case 8IM1006 OR
Ptastic Boxes — Boss {ndusirial Mouldings
MouldedBox and Close Fitting Flanged Lid
ABS Box, C/W Brass Bushes. and Lid tn Orange

W161, D96, H39 157)
W215, D130, H47 {73}

214
308

Order Code
Case 81M2003 QR
Case B1M2005 OF
Case BIM2006 OR

L1712 W62 031 99
L150 w80 050 131
L190 W110 D60 223

Plastic Boxes with Metal Lids
Recessed Top Box
ABS Base, C/W Brass Bushes, In Orange
Tmm Aluminium Top Panel Finished Gley

Order Code
Case BIMA4003 DR
Case BIM8004 OR
Case B1M4005 OR

L85 W56 D29
L1711 W71 D42
L161 w96 D53

"2
150
208

Diecasi Boxes
Diecast Box and Flanged Lid
Aluminlum Box and Led in Natural Finish

Qerler Code
Case BIMS003 NA
Case BIMS005 NA
Case BIM5006 NA

L113 w63 DI
L152 WB2 DS0
L192wW113 061

Small Desk Conseles
Slape Front Consate, Recessed Top

ABS Base, C/W Brass Bushes, In Orange
Tmm Atumimum Top Panel Finished Grey
Ventitation Slots In Base
W105 D143 H32 (56}
W170 D143 H32 (56)
W170 D214 H32 (82}

124
215
334

Order Code
Case BIMG0OS OR
Case BINM6006 OF
Case BIMB007 OR

236
312
a1

OPTO ELECTRONICS
Light Emitting Diodes, Individua!
125" [3mml  Red
Green
Yellow
Panel Mounting Clip 1o suit.
Red
Green
Yetiow
Panet Mounting Clip ta swit

Order Code

cQvysa
CQYos
cQys7
LED3 Ciip
cav2aa
CQY94
COY96
LEDS Cup

2" {5mm)

Photoresistors

ORP12
ORPB1

Phototransistars

ocP71
B8PX25
BPX29

Photocoupler
FCDB20 165

HARDWARE ¢
0.1.L. Sockets

8 Pin Low Proflle Socket Tin
14 Pin Low Protile Socket Tin
16 Pin Low Prefite Socket Tin

ORP12
ORPE1

220
195
195

DCPT1
BPX25
8Px29

FCo820
Order Code

DILSKT 8
DIL SKT 14
DIL SKT 16

Heatsinks

1ocividual Type for 1 x 705 50°C/w
Individual Type for 1 » TOBG 10.5° C/W
Indwidusl Type for 1 x 703 7.2 C/W
Indwirual Type far 1 x TO126 17°C/w
Individual Type lor 1 TO220 17°C/W

Sink 5F

Sink Tv2
Sink TV3
Sink TV4
Sink TVS

P.C 8. Components

Dalo Pen, Biue Ink, Stow Drying 98 Pen 33PC

SWITCHES

Miniature Toggle — Honeywell
SPDT
SPOT
SPOT
SPDT
SPDT
DPDT
oPOT
DPOT
DPDT
DPDT

croft

Double Bias To Centre
Singte Bias lo Centre
Bras

Croft

Double Bias To Centre
Single Bias To Centre
Bias

Miniature Push — C & K
sP Push To Make, Momentary
5P Push To Breas, Momentary

MAINS TRANSFORMERS

Secandaries may be connected 1n series or

patallel ta give wlde voltage range

Primaries 0220, 240V

6VA - Clamp Type Constryction 235 each
Approx. 18% Regulation. F.C. 54, H36, W35
0-4.5V, 0-4.5V Secondaries

05V, 06V

012, 0-12v

015V, 0-15v

0-20v, 0-20v

Trans6Va

20VA - Clamp Tyge Construction 360 each

Approx. 16% Regulation F.C. 70, H48, W46
0-4.5V. 0-4.5V Secandaries

6V, 06V

0-12v. 0-12v

C-15V, 0-15v

0175V, 0375V

0-20v,0-20v

Trans 20VA

Order Code

SWBA1011
SW 841021
SW8A1041
SWBA1I051
SWBA1061
SWBA2011
SW BA2021
SWBA204t
SW 8A2051
SW 8A2061

Svi 8531
SwWBS33

Order Code

120
150
200

120
150
175
200

IN914
NS00

INAOC2

1N4004

1N4007

1N4148

IN5402

2N2218A

2N2369

2N2646

2N2926G

2N3053

N3054

2N3055

2N3055

Full IS8 Test 95
2N3442 155
2N3702 9
2N3708 9
2N3705 10
2N3773

N3819

N3820

2NI904

2N5457

2N5459

5 40673

i AC188

AD1B1

AD162

BAWISD

8C107

8C108

BC108C

BC109

a5 8C1098

60 BC108C

8C148

8C158

8c177

8C179

ac1ez

SEMICONDUCTORS

BC214

8C547
8C548
BCHA9
8C567
BCS58
BCY70
BCY71
80131
BD132
80139
BO140
BFR90
BF X85
BF Y50
BFY51
BFY52
BLXES
BLYS3A
8RY39
B5X20
€LBI60
MPE102
0a91
oc28
0c3s5
TIPITA
TIP32A
TIPAIC
TIP42C
TIP2955
TIP3055

T1543
ZTX109C

RESISTORS

Carbon Fiim, Fixed

0.25W, E24 Vaiues IRO-10M, 5% Tol.
0.5W, E12 Vatues IRO-4M7, 10% Tol.

2 each
3eacn

Metal Fiim, Fixed
1.5W, E24 Values, SRI-IM, 2% Tol.
2.5W, E12 Vatues, 10R-27K, 5% Tol

Beach
16 each

Metal Glaze, Fixed

0.5W, E24 Values, IM-33M, 5% Tal 16 each

104

100/100 (Muit 10/Valuel
150/100 [Mult 10/Vatue}

400/100 (Mult 10/Value)
B0O0/100 {Mult 10/Vaiue}

B800/100 {Mult 10/Vaiue}

Order Code
5 x5" .1
Res RD%
Res AD
- Velue

Res MA30 Spot Face Cutter
Res PRS2

+ Value DS Pins 040 {100}

§§ Ping 040 (100}

Vecowore Kit [1-0en, 2-wire,

Verowire Combs (251

Verowire Wire (2}

Res VR37
+ Value

VERO ELECTRONICS PRODUCTS
pitch Veroboard

" piteh Veroboard

itch Verobaard {51

* pitch Plain Bosrd

1 pitch v-Q DIP Board

Pin tnsertion Tool tor .040 type pin

200-21069J

200-210720
200-21076C
200-21078H
200-27084E
203-21013A
203-21015F
200-21087G
200210178
200-213410
200-21339F
200-21340G

25<amb)

109/Pack 0.25w, E3 Val

Skeleton Presets, Miniature
C.AW, E3 Values, 100R-IM, Lin. Verticat Mounting
0.IW, E3 Values, 100R-IM, Lin. Harizontal Mounting
Skeleton Presets, Standard
0.3W, E3 Values, 100R-4M7, Lin. Vertical Mounting
0.3W. E3 Values, 100R-4M7, Lin. Horizonta! Mounting
Potentiometer, Rotary

0.5W, E3 Values, 1K-2842 Lin
0.25W. E3 Values, 4K7-2M2 Lag.
Patentiometer, Slider

0.5W, €3 Valurs, 2K2470K Lin

lues, 1KO- 1MO Log.

Order Code

Min. Preset V

Min. Peeset H
+ Value

519, Preset V
Std. Preset H
+ Value

Ao Pot Lin
Ro Pot Log
+Value

Sl Pot Lin
51 Pot Log
» Value
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| Freepost s
@ﬂ 7- Birmingham SVISA
® CASH
ELECTRONICS g;?_ ;gg 2400 ® 8HEQUE

FuLL Seec KiT
TELETEXT DECODE

=R

GMT ELECTRONICS

TELETEXT DECODER Q' L

®one
Pue
L 3 X
M

"
1
&

STATE OF THE ART L.S.I. CIRCUITS

DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY
CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION
ULTRASONIC REMOTE CONTROL

HIGH QUALITY THROUGH PLATED P.C.B.

ALL I.C. MOUNTED ON SOCKETS

PREALIGNED UHF/IF MODULES

NEEDS NO INTERNAL CONNECTION TO THE TELEVISION SET
SIZE 430mm x 90mm x 220mm

SUPPLY 240v 50Hz 35w

NEW *TOUCH CONTROL KEYPAD* NEW

INCLUDES TUNER, P.S.U., DECODER, REMOTE KEYBOARD, P.A.L. ENCODER, U.H.F
MODULATOR CASE WITH SCREENED AND PUNCHED FRONT PANEL.

— £189.90 inc VAT. P& P £3.00.
FULL TELETEXT MANUAL IF BOUGHT SEPARATELY — £250 P& P fos50.

P.C.B'S AND L.S.1. 1.C'S NOT SOLD SEPARATE FROM KITS. P & P INCLUDES CARRIAGE, PACKING AND INSURANCE

GMT HAS

Jveas for Christmas
SEND FOR OUR FREE LEAFLET

Enclosing an S.A.E.

* KITS, TOOLS & OTHER GOODIES *
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Westminster London SW1
DECElleEI'4 Bth 1979 Admission £1 (students 70p)

L

There's alotgoing on at Breadboard!

Seventy exhibitors showing and selling everything that the hobby electronics
enthusiast could want! Demonstrations of electronic organs — computer kits
— audio gear.

Radio Station S22 broadcasting throughout the show. See your voiceprint!
Get your own weather details direct from Tiros M! Test your reactions —
and your strength.,

Careers in Electronics — get the advice and information that could start you
off on a rewarding and interesting career.

It's worth going to Breadboard!

—_— —— - — —
Please add 25p for p&p. 1 403 a8 7445 60p | 74177 53p BD131/2  38p | ZTX303 24p
CA3DIGE 70D 9 P | 746 65p | 74180 50p | BD135/6 35p | 7TX304  27p
CA3054  90p | 4035 107p
CA3080  75p | 4041 78p | 7447 53p | 74181 99p | BD137/8  35p | ZTX311 19p
] CA3130 90p 4042 58p 7448 62p 74182 30p BD139 35p | ZTX341 22p
CA3140 asp 4043 83p 7450 10p 74190 75p BD140 35p | ZTXS00 16p
62 NAYLOR ROAD, LONDON, N20 OHN LF351N 65p | 4044 90p ;22; :ip ;2:3; ;gl’ g;:g? z:,; %gg; ;?P
: ; ; 5p | 4047 90 » P 2
All prices VAT inclusive tﬁBS&NAN :7;z: oy 55: 7454 10p | 74193 64p | BFi84 i; p | ZTX503 17
RESISTORS {VaW E12) OPTO/DISPLAY | LM308N  60p | 4049 30p | 1980 e fl et GRS Gl akbe ke
10 ohm to 10 Mohm 1.5p 2N5777  55p | LM318N  200p | 4050 30p 2 » : B
. A 38 7472 21p | 74196 80p | BF196/7 10p | 2N697 13p
PRESETS { s W Horizontal} OCP71 65p LM324N 74p 066 P 73 24 BF244B 35p 3 30
100 ohms to 2 Mohms 8p ORP12 60p | LM339N  60p | 4069 15p | 7473 2] S S fieeses s | T
POTENTIOMETERS {Carbon) MAN72  110p | LM348N  90p | 4070 15p | 7473 381; 7“89 ao: Bia 3z: o 32
LOG AND LINEAR MAN74  110p | LM377N  175p | 4071 /e | 08 26, BFR79 32p | 2n918 33
1 Kohm 10 2 Mohm 28p 126" & 2" LM38ON  75p | 4072 1% | Jaes Zeb | TRANSISTORS | piiog 260 | 3N1139 zo:
VEROBOARDS (0.1 Copper) LEDs LM381N 140p | 4073 15 | 1950 aab | AC12677 20 | griaa Hs I ED S
25%x5" 52p Red 10p | LM382N 130p | 4081 15p P | ac128 20p v (3
- 7486 22p BFX87 22p | 2N1303  80p
3.75"x 5§ 62p Green 14p LM1310N 150p 4082 15p 2490 32 AC128/176 BFX88 270 | 2N1304 55
ZENER DIODES (300mW) Yellow 14p LM3900N 55p 4086 66p e ZBp Mt pr. 40p BFYS0/ 1 22p | 3N1813 25p
2.7V 33V 8p 125" clip 3p LM3909N 70p | 4510 73p P | ac176 20p P
TRANSFORMERS (240V) 2" clip 4p | MC1496P B8Sp | 4511 99p ;ﬁ;g ;;p AC187/8 21p 382(53% ;gp %N%%%SA f;p
9:0-9V, 100mA 90p DIODES NES31 105p | 4516 9p | 700a 303 AD149 80p | paiog zzs 2:2484 o P
0-15V, 0-15V, 200mA 100p NE555 25p | 4518 72p AD161/2 40p op
g 8Y127 10p 7495 30p BU20S5  140p | 2N2646  50p
(50V) NESS56 60p | 4520 69p AF116 35p
0A47 8p 7496 42p BU208 200p | 2N2904 23p-
22pF 10 50nF 0A91 8 NES6E ~ 140p | 4528 %% | Ja97 200p | AF117 350 | M)7956  110p | IN2905 23
POLYSTYRENE CAP (160V) 500 5: TBA641A 200p | 17 300 oop | aFi2a 3ap | IR0 'r0n | 2n230s 23w
1O 20008 a» 0A202 9p | 1BAGSIE 2008 | 7400 11p | 7a105  a3p | AF139 3% | M1E2955 104p | 2v2907  23p
POLYESTER CAP (100V) iaTa o TBABOO  75p | 7401 09 2oP | AF239 asp | MlE5058  85p. P
1nF to 100nF 4p P | 18AB10S 110p D || 2 % | 8cio7 10 Pl 121292 CCRRRtLR
1N4148 4p 7402 11p 74109 25p | ¢ P MPF102 40p | 2N3Q53 22p
15,22, 33, 39uF 5p ZNA14  100p | 14 1 8C108/9  10p 40,
1N4001 4ap 7403 [ 74110 40p MPF103 P | 2N3054 50p
47, 68uF 9p Foao 2P | zN103a 2000 | 7402 13 BC147 80 | MPr104 4
o 12p 2 30F - 200 1N40O P p | 74118 88p | 50100 & Op | 2N3055  50p
330F " 26p 4.7uF  30p 1N4003 5p | CMOS 7405 13p | 74121 28el | SC100 A MPF105  40p | 2N3432 150p
ELECTROLYTIC CAP (uF/V) 1N4004 6p | 4000 14p | 7408 15p | 74122 22p | Jeid 100 | MPF106  46p | 2N370210
1/25V 10 50/ 25V 5p 1N4005 6p | 4001 14p | 7407 20p | 74123 aop | BE100 o lon | MPSAOS  26p | ON3713 11p
68/50V, 100/ 25V 6p 1N4006 8p | 4002 14p | 7408 13p | 74125 3ap | 0100 S MPSAS56  26p | 2N3772 180p
150,40V, 220712V 70 1N4007 8p | 4006 60p | 7409 13p 74126 3ap | S<iR0- 13 | MPSUOE  61p | 2N3773  330p
220725V 8p 1NS400 13p 4007 15p 7410 13? 74132 a8p SR 6P 0c3s 86p | 2N3819 21p
330712V, 500/30V 12p IN5401  14p | 4008 8d4p | 7411 176 | 72141 a5p | D07 o aep | TIP29 35p | 2N3820  55p
1.000/10V 13 1N5402  15p | 4009 32p | 7412 15e | 74142 z00p | BCITT8 18P ) TP29B  40p | 2N3B23  70m
: p1 000/25V - 18, 1N5404 16p 4010 42p 7413 27p 74145 55p P TIP30 35p | 2N3866 60p
: P 4011 15p | 7414 48p | 74150 g9p | BC182/3  10p | 1ip30g 40p | 2N3903 1
1.500/26V 24 DIL SOCKETS P i 1 ] %
B YRy o 5 4012 15p | 7416 25p | 74151 asp BC‘B‘; 1?“ TIP31 35p | 2N3904  10p
. g P spn 138 | e013 32p | 7417 25p | 74153 52p 383?2/3 1P| me32 35p | 2N3905  10p
— P P | 4014 85p | 7420 13p 74154 89p P | TIP33 40p | 2N3906 10p
VOLTAGE 18 pin 14p | 4015 63p | 7421 21p | 74155 sap | 8C214 14p | y1p33C 60p | 2N4037 33
G REGULATORS e 18 | 4016 37p | 7422 16p | 74156 30p | BC214L 140 | mp3an  65p | 2N4058 129
0.75/200V 25, 320405  40p | 22P0 220 | 2017 57p | 7427 25p | 74157 52p | BC261B  14p | p3sc  200p |2N4059  12p
075,600V 30p | 320H24  40p o Zeb | 2018 68p | 7428 28p | 74160 sap | BCAGY 34p | Tp36A  220p | 2N4060  14p.
VA/S0V  22p | 7805 70 | Aobn a0p | 4019 25p) 730 1¥p | 74161 50p ggﬁ% o o3b |TPala 60p | oNaet  14p
1A/100v  27p 7812 70p 2 P | 4020 92p | 7432 18p | 74162 66p | [Cca7v 12 | TiPaza 60p | 2N5457  38p
1A/200V  32p 7815 70p LINEAR 4021 90p | 7433 30p 74163 66p | pisag 13" TIP2955 70p | 2N5458 35p
1A/400v  34p | 7818 70p | CIRCUITS 4022 85p ;gg ::p 74164 ssp | 200008 130 TIP30575 2:5’9 IN5459  3sp
A A 7824 70p | 709 a0p | 4023 18p p | 74165 asp ZTX10 p | 2N6027  45p
Sy w 1905 %p | 71014 3% | 4024 a1p jR700 100 | 74166  85p C B ZiXig8  13p
791 p 747-14 P 5 ] 74173 70 P
gﬁ;iggg ;g: 7915 90p 7488 44p 4027 32p | 7442 43p 74174 502 gg:;; :gp ZTX300 16p
7918 90p CA3018 70p | 4028 54p | 7443 35p 74175 60p | o116 Aer | Zx301 18p
7924 90p CA3028A 85p | 4029 63p | 7444 78p 74176 64p 00 | 77X302 20p:
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Readers’ Circuits

8o 1r

R2
c1
T 100n T T 10n

ooV

555 Micro Input Reset

P. Davidson

When dealing with a microprocessor
system, there are several features
which place requirements on the
duration of their input leg reset. These

TECH TIPS

signals are usually negative (in the
author’s experience) and so, with the
use of a 555, these requirements can
be filled reliably (as opposed to the
normal flip-flop debounce circuit).
The circuit saves on logic used to
invert the normal 555 monostable
action.

LED Audio Power Indicators

M. P. Downes

The circuit diagram shows the input
circuitry from the loudspeaker ter-
minals. For simplicity only two of the
monostable and LED driver
cuits are shown. Six of these
circuits can be constructred using
three 4001s and one 4049
CMOS ICs. The circuit is based
on the fact that CMOS has an input
threshold of approximately half the
supply voltage (actually 0.45 — 0.55
supply volts). IC1a and IC1b are dual
input NOR gates connected in a
monostable configuration with timing
components R1 and C1. When the
input to 1C1a exceeds the threshold
voltage, the monostable’s output
goes high for a period determined by
R1 and C1 (with values shown
approximately 200 mS). This output
is inverted and buffered to drive a LED
for this period. The input to trigger the
monostable comes from the speaker
terminals where it is full wave rectified
and appears across RV1. R3 is a
safety resistor in case of bridge fail-
ure. IN4AOOS diodes have the desired
voltage and frequency characteristics
for the bridge. R2 is to limit the cur-
rent flowing into IC1a’s internal pro-
tection diodes under large signal con-
ditions and the value of RV 1 depends
on the desired input triggering vol-
tage.

The lowest input voltage that can
trigger the monostable is limited by
the voltage drop across the bridge
(OV8) and the threshold voltage of
ICla (approximately 2V5). The

INPUT FROM
LOUDSPEAKER

O
+5V
STABILISED

390R

1/6 4049

oV

O
+5V

198

. Mreshold limit is largely overcome by

1 using RV2 to bias point A to just
below the threshold voltage. In prac-
tice, the circuit operates on an input
frequency of from less than 5 Hz to
more than 50 kHz sinewave and at an
input voltage of from approximately
1V4 RMS (0.25 W into 8R) to more
than 90 V RMS (1 kW into 8R). A
single positive or negative 4 uS wide
pulse will also operate the circuit.

The +5 V supply must be stabil-
1sed to ensure stable threshold levels
and the usual decoupling of ICs and
supply is advisable. If two units are

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1979
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required for stereo use, two com-
pletely separate + 5 V power supplies
are essential to prevent partial shor-
ting out of the input bridge, due to a
possible common loudspeaker ter-
minal in the amplifier. Greater input
sensitivity can be achieved by using
0A91 diodes in the input bridge. but
with shight loss 1n high trequency
response and a lower maximum input
voltage. if there is a variation in the
threshold voltage of individual ICs
then the lower threshold ICs should
be used in the most sensitive positions
of the circuit, i.e. 0.25W.
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- CHIPTESTER
FOR NASCOM 1

Brand new fantastic product for Nascom 1 owners. Use your Nascom to test all
those surplus and suspect ICs and sort out the good ones from the duff ones.

Just clip the IC in to the test clip provided and use the Nascom to examine the
logic levels on each input and output. A graphical representation of the chip
showing all pins and their logic levels is shown on the screen.

Tests all 5V TTL ICs up to 16 pins. Includes commands for automatic and
manual testing of logic levels of all inputs and outputs simultaneously.

All inputs may be changed under keyboard or program control including
continuous test mode.

Propagation delays may be calculated using an oscilloscope.
Routines to test ICs may be stored on cassette for later use.
Uses 2 ports on minimum Nascom system. No expansion whatever required.

Cqmes complete with all parts, full comprehensive instruction book, cassette
with program and sample programs for popular ICs.

Send s.a.e. for free descriptive leaflet.

Price inclusive of VAT and postage

£19.50

Orders will be dealt with by return of post subject to availability of stock.

Stockists of Apple Micro Processor and Peripherals

Access and Barclaycard welcome

STRATHAND

44 St. Andrew's Square, Glasgow G1 5PL
Tel: 041-552 6731 or 2.
Telex: 777268 (24 hours service)

LINES FROM DUR VAST STOCKS - IMMEDIATE DELIVERY

NEW STOCKS BELOW MANUFACTURERS®
PRICES.

Postage & packing add 50p per order.
CALCULATOR CHIPS General snstrument
GIMT4 on anti-static f3am 24 pin D.1.L. socket for
use with Bowmar display £1.80 ea. Pack of 25
chups £28. 100 fcr £80. 500 for £350.
SOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connectcr 0.2 digits. Common cathode
with bezel £1.26 ee. 10 for £10.

ORP12 light dependet rul:unce (Eq = RPY3D)
2 for £1, 10 for £4.50, 100 fo

TBA 120A T.V. 1.C. ampiifier Slemem §5p, 10
tor £8, 100 for £60, 1,000 for £350.
BECKMAN 500 kcs Trggerable clocking
oscillator for use with calculator chips 5v supply
with circuit £1, 10 for €8, 100 for £86.
BURROUGHS ® DIGIT Panapiex calculator
display 7 ssgment 0.25'’ digits. Neon type with
red bezel socket and data. £1.98 ea. 10 for £17.
100 for £140.

HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier Bv C.C. £3.60 02, 10 for £30.
MULLARD TRABOQ. I.C. audio amplifier £1
sach, 10 tor £8, 100 for £70, 500 for £300.
RCA CA3089. F.\. IF £1.50, 10 for £12.

RCA CA30P0AQ. F.\. decoder £2.50, 10 for

£20.

BU 208 MULLARD. £1.50 e2. 10 for £12, 100
for £100.-

2N3088 80V version TO3 power, 10 for £3.80,
100 for £28, 500 tor £1285, 1,000 for £200.
DL707 by Hewiet-Packard. 1st grade 95p, 6
tor £8, 50 for £38, 200 for £126.

C. Anode half-inch cisplay 1n manufacturer’'s

cartons.

MULLARD AD 181-AD182 Matched pairs

1 peir 80p, 10 pairs £8, 100 pairs £50.
Cartons ot 600 pairs £250 EX-STOCK.
RADIATION DETECTORS Quartz Fibre
Dosimeters. Pen type with clip with lens and scale
0-50R. Originally over £5 OUR PRICE 96p
EACH. 10 for €8. 100 for £60. 1,000 for £500.
CLOCKING OSCILLATOR (Pye-Dynamics),
thick film 1mHZ supply S5v 19x25x8mm B8Bp, 10
for €7, 100 for £80, 500 for £250.

TV TUNERS by Mullard. U H F. 38 mcs size
3%x2%x1% £2.50 es, 10 for €20, 100 for
‘€178, 500 for £750, 1,000 for £1,260.
MULLARD TUNER HODULES with dats
LP1171 combined AM/FM If sinp £3.50.
LP1179 FM front end with AM tuning gang. used
with LP1171 £3.80. LP1171 and 79 par £6.75,
10 peirs for £50, 100 pairs for £400.

CA3085 RCA POSITIVE VARIABLE REG.
Swolt 100m amp variable 1.8-24v 58p ea 10 for
£6, 100 for £38, 1.000 for £300.

MULLARD LP1167 AM tuner modules with
circuit £2.50 ea 10 for £20, 100 for £175.
LUSTRAPHONE RIBBON MIKE £1.50, pre
amp on chassis 3x2x1in. 10 for £12.60.

Bus it with \ccess

ENRY

EXPORT ORDERS add ten per cent for carriage and packing.

5 WATT GOULD-ADVANCE AMPLIFIER
(built) 500ke mto 2K input 4-8 ohms with data £3

ea,
AVO-8 METER MOVEMENTS for military
version Precision 37.5 micro-amp {SOua with
integral shunt) movement £10.50.

TV SOUND
High quality TV sound from your Hi-Fi. Simply |
plug inta aerial socket of your FM tuner. £8.50
UK P&P S0p).
As reviewed by "Popular Hi-Fi"", July ‘79,

PHOTO CONDUCTIVE CELL £1.25. High
power Cds cell 600 mw for control circuits.
Resistance 800 ohm to 4K. Max volts 240. Size
1%xY%mn. 10 for £11, 100 for £100.

DYNAMIC MICROPHONE. Low imp. Foster
wsert. £1.48, 10 for £11, 100 for £100.

UMF TUNER BY GEC. 38mc /s with slow motion
tuning. Size 5x3x2in, €3 ea, 10 for £26, 100 for
£220, 500 for £1,

TWO GANG Ml“lA’I’UIE VARICAP TUNER
500pf with tuning knob. size 3x1%x1'%in £1.28
ea. 10 for £10, 100 for £86.

ATES U14852 AUDIO 1.C. AMPLIFIER 14
PIN D.I.L. 300 m watts 85p each. 10 for £4.50.

100 for £35.

GENERAL ELECTRIC 2+2 watt | C. stereo

audo chips with circuit & data £1.95 sach

RCA CDA4029AE 16 pin D.1 L presettage
up-down counter 85p each. 25 for £16. 100 for

£50 1000 for £355 (in anti static tubes of 25).

U.H.F. TV TUNER (preamp) with BF180 B6p

each. Built on P.C. board 2 x 2in (sold without

data) 10 for £6.50. 100 for £36, 1,000 for £250.

MARCONI | C. Oscillator Datil (TOS9 can) 30p

each, 10 for £2, 100 for £18, 1000 for £128.

PLESSEY SL432A {.C IF amplifier (TO99 can)

8Bp each. 10 for €8. 100 for £39. 500 for £160.

V.H.F. MODULATORS for tv games B5;

2 trarsistor — on butt P C. sizes 2 x 2x 1Y

for £8. 100 for £35. 500 for £180.

R.F Fihters for above moduiators 20p each.

Components and coils on built p. circuit, size 2 x 2

x 1%mn, 10 for £3.50. 100 for £30. 500 for

£128.

HIGH VOLTAGE TV TRIPLER DIODES 8Y

st-cklypa per 10 £1.80, per 100 £18, per

TIMZS A‘l’!! voltage regulators 56p each. 5
volts 100 m/amps (TO99) per 10 £4.80, per 100
£39, per 1000 £280. 12v TBAB25A. 15v
TBA625C at same pnce.

MAINS LEADS 2 core 3 metras Iem;lh: (ony)
per 10 £2.80, per 100 £20, per 1000 £16

INS18 TYPE DIODES tested. uncoded in boxn
of 1,000 £10, 10,000 for £75, 100.000 for
£500.

ULTRASONIC TRANSDUCERS. 40KCs, pair
£2.95, 10 paws £26, 100 pairs £220.

to:
m Emm Road |BARCLAYCARD|
London W2 England |||ge
Phone 01-723 1008
Payment in Sterling.
|

HM307 SingleTrace DC-10MHz
Plus Built-in Corponent
Tester
HM312 Dual Trace DC-20MHz,
SmV/em, Full X-Y, 30MHz
Trigger.Plus TV Trigger
HM412 Dual Trace DG-20MHz,
2mV/cm, XY, 4A0MHz
Trigger. Plus SweepDelay 350
HM512 Dual Trace DC-50MHz.
S5mV/em, X~Y, 70MHz
Trigger Sweep Delay.
Plus Single Shat, Sweep
Delay and After Delay
Trigger 580
HM812 Dual Trace asper HM512.
Plus Starage, Automatic

Storage and Variable
Persistence 1325

Prices UK List ex VAT

For FULL DETAILS ond Hameg Ltd,,

DISTRIBUTOR LIST
Contact
Luton,

Beds.

LU1T 1RX.
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74-78 Collingdon St.,

of Performance from...
..HAMEG

PERFORMANCE AND RELIABILITY
ARE THE SEALS FIRMLY STAMPED
ON THE COMPLETE HAMEG RANGE

AND IT IS A COMPLETE RANGE

el (0582) 413 174
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Autowah Without Tears

S. N. Goodwin

The main disadvantage of a simple
wah-wah circuit is that it requires a
manual trigger for the effect, usually
provided by a foot-pedal, which needs
solid (and often expensive)
mechanical construction and also
prevents the guitarist from moving
freely about the stage. After a couple
of hand-made pedal systems col-
lapsed in use, the standard wah-wah
circuit was modified as follows: A light
dependent resistor was mounted on
the soundboard of the guitar about 2
cms from the highest string, pointing
out about 1 cm from the front of the
instrument. The shadow of the
player's hand moving across the gui-
tar triggers the effect — the more light

- .

A Simple Sequencer

P. Hill

A simple sequencer can be con-
structed using shift registers.

A logic 1 is shifted down the shift
registers (IC4, 5) outputs, otherwise
at logic O, at each clock pulse. This
places a voltage across the variable

Readers’ Circuits

GUITA.R.--- B —'l

PICK-UP c1

+9v
R3 (€ 1.5mA}
ak7

LDR <
ocP12

shining on the LDR, the higher the
frequency-range boosted by the
circuit.

It is tolerant of quite a wide range
of light levels and if the range is found
to be incorrect this can bé rectified in
two ways. Lenses or filters can be put
across the LDR, or resistors can be
connected in series/parallel with it.

Fluorescent lights could give pro-
blems with mains hum, but, under
normal incandescent lighting, none
were experienced. The wire to the
LDR should ideally be screened, but
over short distances this is not vital.
Avoid bending its leads close to the
body, as they can be snapped off very
easily.

resisters RV1 — 16 in turn. A preset
DC voltage is thus available at the
output, after being buffered by R1 -
16 and IC6 for each clock pulse. A
sequence of control voltages can be
set up and used to drive a voltage
controlled oxillator.

The sequencer is reset by S1. The
switch is debounced by IC1a and

NOTES:

1C1 & 3 ARE 7400
IC21S 7474

IC4 & 5 ARE 74164
1C6 1S 781

ﬁf 13 IC5

2

IC1b. Resetting zeros all shift register
outputs and results in a logic 1 app-
ears at the input of 1C4.

When a clock is applied a positive
going edge at pin 8 of IC4 and 5
corresponds to a negative-going
edge at pin 1 of IC2, due to inverters
IC1c and IC1d. The first positive
going edge at pin 8 of IC4 and 5
causes the logic 1 at pin 1 and 2 of
IC4 to be transferred to pin 3. Since
IC2 is positive edge triggered it's
output remains at logic O, allowing
the logic 1 to be transferred to pin 3.
On the following negative edge the
logic O appears at pin 1 and 2 of IC4.
For subsequent positive edges the
logic 1 is shifted down the shift reg-
ister outputs and is replaced by the
logic O at the input.

When the logic 1 is clocked to pin
13 of IC5 it is fed to pins 1 and 2 of
IC4 via IC3b and IC3a and, at the next
clock, the logic 1 will appear on pin 3
of IC4 and thus continuously cycle
around the shift registers.

13
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.« ournew catalogue is bigger and better than ever. Within its
80 pages are details and prices of the compiete range of
components and accessories available from Marshall's.

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

gk

Equipment, Thyristors, Transistors, Transformers, Voitage
Regulators, etc., etc.

- Plus details of the NEW Marshall's ‘budget’ Credit Card. We
- are the first UK component retailer to offer our customers gur

ordering.

ow credit card facility,
Plus — Twin postage paid arder forms to facilitate speedy

- Plus — Many new products and data.

Plus 1005 of prices cut on our popular lines mc!udmg 1.Cs,
; Trans;smrs Resistors and many more.

wu-need components you need the new Marshall's

talogue.

)

Mt@bie by post BSp post paid from Marshall’s, Kingsgate
‘House, e Place, London NW6 4TA. Also available
4 frmn any branch to caliers SOp

for qualt
P
.

s

The NEW Marshall’'s 79/80 catalogue
|s just full of components |

and that’'snotall...

=

<
&

ty electronic compone

. .«““
»

Rwit Salow: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 016172, Also 325 ugvma M WZ. Tel: o1 723 4242. ala‘%gnw- 85 West
* Regent Street, G2 20D. Tek: 041-332 4133. And Bristol: 1084 Stokes Croft, Bristo!. Tel: 0272 426801/2,

R

P T

MOTORS. 1.5¢ Mods! motars 22P. Sub. min.
Big lna’ [15vac 3 rpm mater 32p 12vdc 5
pol€ model motor 37p. Rapiscemens 8 track
I2véc matory 55¢. Geared mains metors, 2%
rpm. 75p. 115wc 4 rpm meler Sp Cassotia
wwiers. S8wic ox. squip. 70p. VOC Cassette
Meters Bp.

BUZZERS. Mmalare solid alsle type.
Tx17x15mm. e al 3 faet. 15ma drain,
4 hypes. 6-9-12 or 24v B0p. LOUD 12 volt
tazzer 50 xJ0mm 63p. 6PC typs adwstabie
Nazer 6-12 yaits 27p. 12VOC SIREN. a8
metal rotary type. Nigh pilches wad, £8.50.

SPECIAL DFFER SEMICONDUCTORS.
245062 SCA's 18p. BX504 opto isalakor 259
(43130 950 T8aB00 50p. C1060 400V) SCR
0. 741 22p. 123 35p. MESSS 24p. 1M3400
40y AD161/2 TOp pair. 243055 38¢. INA0DS
10 for 35p. BD233: 28p BD438 28p. 7415
35p. 44 75p TIL30S sipha wumeric
rixuly £2.50. MANIA 3mm LED displays

45p. Min LDR's M0p. LEDS 8.2 CLEAR 15p.
GREEN 12p. RED 18p

RECORDING TAPE. Lew meise mylar,
sapplied wnboxed: 7" 1200° £1.00, 7 1800
£1.45. 107 3600° £5.00. BLANK CASS-
ETTES. (60 10 for £2.75. €90 10 kor £3.85.
TAPE HEAD DEMAGNETISER. 240vac
curved probe £2.65. LOW COST % tape
splicer £195

AMPHENOL CONNECTORS (PL259)
PLUBS 47p. Seckeis 42g. Eihows 90p.
Aeducers 13p. DUMMY LOADS [PL253)
S2ohms 1 watl with indicator Wuly 97p.

TOOLS. SOLDER Sucker, good suctlon.
teflon nazzie. £4.99. Side cutters 5 £1.45.
Phers 5" £1.45 NEOM DRIYER B * LONG
43p. MUY AMA 16 pim IC lest clip £1.85. 5
PIECE procisien screwdriver sets. ic
dindual handles. £1.05. JUMPER TEST
| LEAD SETS 10 pawrs of beads with insul sle¢
Tocs aach end 90p.

-

19-PIECE PRECISION TOOL KIT. In
Pastic hinged caze. Consists of 5 spannery.
AX2/6mm 5 it drivers. 30mm. 3 smail
screwdrivers. 2 Philips drivers. 1 awl. 3
Nian Keys. £3.35

MULTIMETERS. NH55 2.000 opv., 1KV
AC/DC. TDOMA DC CURRENT. 2 resistaace
rangas 1o 1Meg £5.95p. HANSEN AT210.
100.0008pr.. 12KV AC/DC. 12 amps AC/0C
corrent. rosistance to 200maq in 4 rasges,
cagacitance range 200p!-0.2mtd.. 1000pt-
1mid, 0B raage, inlermsl safoty fuse,
dimensions 160XI05XSOMM. a paoe quailty
wurter, £34.500

TRANSFORMERS. Al 240vac primary
[pestage per iraastermar is shawn |a
brackets after prica). MINIATURE RANGE
6-0-6v 100ma.. 50-9¢ 75ms.. 12012 50ma
aH 799 each [15¢). 12-0-12 100ma 999
15p).0-6 0-5 2B0ma £1.20 (20p} 0-4-6-9v
200ma thess have wo lixing brackel 70p
(15} 12v S00ma 9% (22p] 1242k £2.35
Sp] 12v4A £2.85 (45p) 15-0-15v 1A £2.25

. 30-0-20v 12 £2.85 [54), 20-0-2v 24
£3.85 [S4p). 0-12-15-20-30v 2 smp £4.75
(4p) 2v 252 £2.35 (549}

TRIAC XENON PULSE TRANS-
. 11 [6PO style) 32p. 11plus 1 sub.

—e . 1

MICROPHONES. Min. Tie pin. Oni. uzas
deal aid battery (supplied) £4.95. Low cost
candeaser ECM10S Omni. 6000hms. on/off
swilch standard jack plug £2.95. EM507
Condenser, uni, 600phms, 30 18kHz. highly
patished melat Nody, £7.95. DYNAMIC stick
microphone dual imp.. 600chms or 20k
70-15kH2. attracitve dlack metathody, £7.75.
EMS06 Condenser . cartiod. ui. 6000hms or
S0k hesvy chromed ceppar case, £12.95.
DYMAMIC P.A. Mike. madite radio eic..
humb swikch 50k mp. £3.75. CASSETTE
repiscement microphone with 2.5/3.5 plugs
E1.35. INSERTY crystel replacement

MEW STOCK ITEM — We are now stocking
Expo mini hand held drills, hess are 3
precision Brilish made tool. ddeal for P.C.
board drifling. model makers atc. They
opersie on 12¥ DC. Drill kIt sepplied Tn
plasiic dinged case. with drill and 2)
accessaries. drills. senders. reamers.
butfers. etc. complela kit oaly £14.25

wath bwiit ja FET preamp 3-6vdc. £1.00.

SEND G.S. ETCHING KIT SYSTEM.
Unique ides tor eiching P.C. boards, off done
m 5 sealed bag. supplied with everything
meedsd lor siching P.C. boards. will etch
appraximatety 1600cm of copper doard
£210.

353 10mm 40p. GRUNDIG Eectrel inzerts. |

TAPE HEADS. Mone cassette.
Stareo cassatie £3.90. Standard B lrack
slereo £1.95. BSH MW 1330 "4 Irack 50p.
BSA SAPI0 ' wack £2.10. TO10 dua) head

assambly 2 heads both Y4 track R/P with huill
w orase £1.25.

SWITCHES. Sut. Min. Toggles. SPST
Bx5xTmm. 52p, OPOY [BXxTxT| 62p.
0POT Conlra off (125 11 x 9mm) T7p.

PUSH SWITCHES |16 bmm. red t0p. push
n make 150 oach, pusk on bresk version
biack winyl 17p each.

SLIDE SWITCHES all DPOT 158X 12mm
13 16X 195 9mm 13p. 22 % 1 3¢ 8rom 13p.
222 138 canire off 14p. Mutipoie shider
double. achea |12 1ags) 293 x 11mm 25p.

MICRO SWITCHES. Standsrd hultan
operated 2825 Bmm make or hreak sew
15p each. rotier operaled version & the
Istier wew 20p each. Lighl aclion micra
swiich. 3 amp make o break 35X 20 X Tmm
12p each, Cherry plunger cperated micro
salch. 2 norm. epen and 2 morm, closed.
“plunger 2emm fong (4030 x 18mm] 25p
wch.

ROCKER SWITCHES. 2 amp SPST single
hole fizing. varisus colours {red. bhack.
yoliow. groen. whits) 199 each. 25ivac 6
amp white Focker. 21 X 15X 13mm 17p each.

mn. pch mounting 65

ALUMINIUM PRDJECT BOXES. 18
S.W.6. wilh litted lid 399 screws. AR
A x2iax lin 52p. AB2 4x3x 1.5in 62p.
AB3 43 2in B6g. ABA 64 28 Tép. ABS
Gx4x%s 929. ABE B x6X2in £1.05. AB7
8x6x3n £1.25.

RELAYS. Encapsulsied resd relay 1.800
coil. 9-12véc. umgle make. 0.1 matrix
mourting 35p. Minialure sncapaulat ]
relsy. 0.1 mairix mounting. singie {]
aperated on t2vdc 50p. Contimentsl series,
s2aleg plastic case type, 24vdc. 3 pale c/u §
amp comlacts. naw B5p. 230vac Sesled
Retay. 3 peie 5 amp conlacis, ex. sguipment
11-pie base. Gilp each. Matsl Cased rend
relay 50 X455 17mm has 4 deavy duty make
reed inserts. opersies on 12vdc 359 dach

*

PROJECT BOKES. Sturdy ABS black
plagiic hoxes wilh Wrass imsacts and lid.
75%56x 35mm 54p 95 7% 35mm 65p
115x 9 37mm 75p.

YERQ HAND HELD BOX. Wiite ABS 24im
% 37 m tapered. with scraws 68p sach

YERO POTTING PLASTIC Boxes wilk lid
d scrows 70 50 X 20mm. while or Wack,
43p each.

CLIFF CLICKTEST. 13 amp mains connec-
tor. ideal for workshep, etc.. provides rapid
ad sale mams cesasclion. tougk moulded
case and §d with wesn Indicator and s
£5.15.

DIODES. IN4D5 10 for 45p. BY255 10 lor
8.

BRIDGE RECTIFIERS. 500V 600ma Ex |
aqap. 125 each, 100V 3 amp. stud wounting
o] 35p

ZENER DIOOE 24V 400mw 10 for 3%.

RANK ARENA siaree :lrlrl‘l
plilier @adules, syl o
cartridgges. mew. supplisd \nh con
details. £1.95.

FINNED HEATSINKS. Supplisd un-
drilled Ame tick. 27w ign 751124mm
60p. 150x124mm 35p. Smaller versien
2.7mm tick. 75x108mm 485, TRANSIS-
TOR SOCKETS, T05 or TO18 9p each

|

16 pin D.1.1. SWITCHES only 42p aach.

RIBBON CABLE 8-wey single core misia-
twre 22p per metre.

lists.

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage piease unless otherwise
shown. VAT inclusive prices. S.A.E. for new illustrated

ANTEX SOLDERING IRONS. NI 240vac.
Model C 15 watts £3.95. Moda 1CX 17 walis

£3.95p. Model X25 25 waty £3.35p. 513

Eomtmus IRON STAND. suils all Antax frons
1.55.

PUSH BUTTON TV TUNERS [sol varicap)
Yangistorized UHF. new £2.25.

POWER SUPPLIES. Swilched type plugs
nite 3 13 amp sockel 338 34,56 7 Sand 9
volls 0 c out 81 elther 100 or 400ma
swilchadle £3.45. HC244R stavilised power
supply 36-7.5-9vdc ot 400ma. b3 poiarity
reversmg asd on off switch and is lully
reguisted 1o give exacl voitage trom no load
fo maxumum current £5.50.

. PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD
| ALL ORDERS DESPATCHED BY RETURN POST

MURATA TRANSDUCERS. REC/SENDER.
MAL01L 40KHZ £3.50 parr.

NEW ARRIVALS. Glass reed switch.
changeovar comtacls. 2% isng 38p each.
Mercury switches. glass encapsulaied Hx%"
tong lesds Bp esch. Multiway e line piugs
e sockeis Jway 35, Bway 45p. 12-way
S50 |pnce. per pair) new AMP type. GPQ
tetephome handsets £1.95p. TDA11S1 vaitage
roquistors 259 sach. MASNETS '2” long. %"
thick. wrth fixiag hoie. 10 for 40p.
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Readers’ Circuits

»
One Chip Preamplifier

J. P. Macaulay

The circuit shown utilises the four
Norton op amps contained within an
LM3900 to produce a high quality
stereo preamp, catering for magnetic
cartridges.

+
== 100u

ANN— o)
R13 +9 — 30V
100k
R12
M5
c1n
G +qp t0u
ic2 —”
R11 RV3
M5 10k ojp
log

IC1 is used in the inverting mode.
Signals from the cartridge are fed via
the blocking capacitor and R1 to the
inverting input. R1 defines the input
impedance and provides the right
damping for the cartridge.

R5 and R6 define the midband
gain of the stage whilst the network
R3, R4, C2 and C3 provide the req-
uired RIAA equalisation. From here
the equalised signal is fed to a
standard Baxendall tone control net-

work built around IC2. This required
little comment although it should be
noted that individual volume controls
are employed four each channel. This
not only reduces crosstalk between
channels but also works out cheaper
in that only two single gang poten-
tiometers are used.

Performance is good with overall
distortion below 0.1% and a S/N
ratio of —67db unweighted, ref 500
mV out.

2 Chip Electronic Dice

P. Adams

This electronic dice produces a true
dice display using only two IC's — a
74132 and a 7495. The 7495 is a
4-bit parallel-access shift register. It
can either operate as a shift-register or
be paraliel (broadside) loaded at in-
puts A-D. Control over these two
functions is by a mode control unput.
When the mode is high data is loaded
into Qa — Qd from inputs A - D on the
next negative-going clock edge.
When the mode is low. data is shifted
on Qa — Qd on the next negative-
going clock edge.

By connecting the mode control to
Qa so that the register alternates bet-
ween load and shift and making the
input word a function of the existing
output word, with some simple logic,
the register can be made to execute a
count that will drive LEDs in a dice
display. Note LEDs are lit when out-
puts are low. IC1a is connected as a
conventional Schmitt oscillator pro-
viding clock pulses to the register.
SW1 stops the oscillator and halts the
count. On switch-on the register may
start on an invalid count, but in a
couple of clock cycles it will. produce a
valid count and then remain in that
sequence.

470R

R1 | 13
o QA QB QcC ab

A A e eem
+5V
i’"
c1 [+ -4 -4 -4
;E 47u 8> 8> 82 go e
tant N - - =
-7 B G o
ov LED1- N AN 1C1 18 74132
R2 BNl Aty
2k0 Al B ] C D
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CLOCK 2

MODE
RIAL INPUT [C2
SERIAL [

CLOCK 1

A B C D
2| 3'4' sl

47u
LED DISPLAY
Bg,ef
DeoeoeD
Ce eoB
ov
mn
TRUTH TABLE
No. ODE QA QB QC ab
1 LOAD 0 1 1 1
2  SHIFT 1 [ 1 1
3 LoaD 0 0 1 1
4  SHIFT 1 ] [ 1
5 LOAD 0 0 0 1
6 SHIFT 1 0 0 0
1 LOAD 0 1 1 1
ETC
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PCB FOIL PATTERNS

We didn’t have room in this issue to pack in all the foil patterns. Never fear, if you're
anxious to get started on your PCBs, send us a large sae and they’ll be on their way to
you. If you can bear to wait until next month’s issue, we'll find a little space
somewhere for them. Rest assured, they will all appear on Etiprints.

HuP
005

ETI 707 A
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Here's why
you should buy
an [CE instea

of Just any

mulfimeter

¥ Best Value for money.

% Used by professional engineers, D.1.Y.
enthusiasts, hobbyists, service engineers.

% World-wide proven reliability.

*k Low servicing costs.

% 20K /volt sensitivity and high accuracy.
*% Large mirror scale meter.

% Fully protected against overload.

% Large range of inexpensive accessories.

% 12 month warranty, backed by a full after
sales service at E.B.Sole U.K.Distributors.

Prices from £16.60 —
£32.00+ VAT

i = ELECTRONIC BROKERS L|M|TED_|

mms  49-53 Pancras Road, London NW1 2QB.
Tel: 01837 7781. Telex: 298694.

Piease send me full colour leaflet and prices on whole ICE range including
‘ accessories

‘ Name Lo . o

Address

TEn
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Microcomputers are coming - ride the
wave! Learn to program

Millions of jobs are threatened, but millions more
will be created through the microcomputer
revolution. Will YOU sink or swim? Be one of the
people who welcomes computers and the end of
boring jobs.

Learrt BASIC - the language of the small computer and the
most easy-to-learn computer language in widespread use. Teach
yourself with a course which takes you from complete
ignorance step-by-step to real proficiency - all you need to start
with is a knowledge of simple arithmetic and the use of
decimals. And you don’t need a computer.

This unique course comes as four A4 books, written by three
authors well-known in the fields of microcomputing, self-
instruction and writing clear English. In 60 straightforward
Jessons you learn the five essentials: problem definition,
flowcharting, coding the program, debugging, and preparing.
clear documentation.

Every lesson has thought-provoking questions and we never ask
for mindless drudgery. You will know that you are mastering the
material and feel a rare satisfaction. Harder problems are
provided with a series of graded hints, a unique and really
helpful approach.. So you never sit glassy-eyed with your mind a
blank. First time through, you may need to read most of the
hints, but you will soon learn to tackle tough programming
tasks - such as writing programs for computer games, preparing
graphs on an output printer, calculating compound interest
tables and estimating costs.

COMPUTER PROGRAMMING IN
BASIC £7.50

Book 1 Computers and what they do well; READ, DATA, PRINT; powers, brackets,
variable names; LET; errors; coding simple programs,

Book 2 High and low leve! languages; flowcharting; functions; REM and
documentation: INPUT, IF.._ THEN, GO TQ; limitations of computers, problem
definition,

Book 3 Compilers and interpreters; loops, FOR...NEXT; RESTORE; debugging;
arrays; bubble sorting; TAB.

Book 4 Advanced BASIC; subroutines; string variables; files; complex programming;
examples; glossary.

Desi D¢ D¢ Design of
g} O Di Digital S

:5;5!8800&6

)
°

THE BASIC HANDBOOK £11.50

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

FORTRAN COLORING BOOK £5.40

"It you have {o learn Fortran {and no one actually wants to
assimilate it for the good of the soul) buy this book. Forget the
others-this one is so good it will even help you understand the
standard, dense, boring, unintelligible texts.”” New Scientist.

A.N.S. COBOL £4.40

Covers the most widely used computer language in business
today. It teaches how to write a COBOL program and compile it
effectively, paying proper attention to spelling, punctuation, and
format.

THE ALGORITHM WRITER’'S
GUIDE £3.40

FLOW CHARTS & ALGORITHMS help you present: safety
procedures, government legislation, office procedures, teaching
materials and computer programs by means of YES and NO
answers to questions.

The Algorithm Writer's Guide

explains how to: define the questions, put them in the best
order and draw the flow chart, with numerous examples shown.
All that students require is an aptitude for logical thought. Size:
A5, 130 pages. This book is a MUST for those with thirfigs to
say.
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Understand Digital Electronics

In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital
watches are already commonplace. Tomorrow a digital display
could show your vehicle speed and fuel consumption; you could
be 'phoning people by entering their name into a telephone
which would automatically look up their number and dial it for
you.

These courses were written by experts in electronics and
learning systems so that you could teach yourself the theory
and application of digital logic. Learning by self-instruction has
the advantages of being faster and more thorough than
classroom learning. You work at your own pace and must
respond by answering questions on each new piece of
information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding
of the rapidly changing technological world around you.

DIGITAL COMPUTER LOGIC
AND ELECTRONICS £6.50

Digital Computer Logic and Electronics is designed for the
beginner. No mathematical knowledge other than simple
arithmetic is assumed, though the student should have an
aptitude for logical thought. It consists of four volumes - each
A4 size - and serves as an introduction to the subject of digital
electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.

Book 1 Binary, octal and decimal number systems; conversion between number
systems.

tBagl?; 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth
Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.
Book 4 R-S and J-K fiip flops; binary counters, shift registers and half adders.

ceLF
HINSTRUCTION
COURSE

DESIGN OF DIGITAL SYSTEMS
£10.50

Design of Digital Systems is written for the engineer seeking
to learn more about digital electronics. Its six volumes - each A4
size are packed with information, diagrams and questions
designed to lead you step-by-step through number systems and
Boolean algebra to memories, counters and simple arithmetic
circuits, and finally to a complete understanding of the design
and operation of calculators and computers. Contents include:

Book 1 Octal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers; complementary systems; binary
multiplication and division.

Book 2 OR and AND functions, logic gates; NOT, exclusive-OR NAND. NOR and
exclusive-NOR functions; multiple input gates; truth tables; De Morgans Laws;
canonical forms; logic conventions; Karnaugh mapping; three state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors
and arithmetic logic units (ALUs); multiplication and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring,
Johnson and exclusive-OR feedback counters: random access memories {RAMs) and
read only memories {ROMs).

Book 5 Structure of calculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure.

Book & Central processing unit (CPU); memory organization; character
tepresentation; program storage; address modes; input/output systems; program
interrupts; interrupt priorities; programming; assemblers; computers; executive
programs; operating systems and time sharing.

O-LEVEL ENGLISH LANGUAGE
£6.50

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that's serious yet fun to read, shows you how to mark your
own work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book 1 learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING, and Book 3 coaches you in the
principles of COMPOSITION. Size: 3 A4 volumes totalling 250
pages.
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CAMBRIDGE LEARNING ENTERPRISES, UNIT 14
RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON,
CAMBS PE17 4BR, ENGLAND.

TELEPHONE: ST.IVES (0480} 67446

All prices include worldwide postage {airmail extra)
if order comes to £15 or more, deduct £2
Please allow 21 days for delivery

GUARANTEE No risk to you.
If you are not completely satisfied your money wiil be
refunded.

Please send me the following books:
Computer Programming in BASIC (4 books) at £7.50
The BASIC Handbook at £11.50
FORTRAN Coloring Book at £5.40
A.N.S. COBOL at £4.40
Algorithm Writer's Guide at £3.40
Digital Computer Logic & Electronics (4 books) at
£6.50
Design of Digital Systems {6 books) at £10.50
O-Level English Language (3 books) at £6.50

| enclose a *cheque/PO payable to Cambridge Learning
Enterprises for £.....

Please charge my
*Access/Barclaycard/Visa/Eurocard/Mastercharge/ Trustcard

account no. {(*delete where applicable)
Signature

Telephone orders from credit card holders accepted on
0480-67446 {Ansafone). Overseas customers {inc. Eire} should
send a bank draft in sterling drawn on a London Bank, or quote
credit card number.

Cambridge Learning Enterprises, Unit 14, Rivermill Site
FREEPOST, St. lves, Huntingdon, Cambs PE17:4BR, England.
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Circuit
prototyping

Now you can get a prototyping

block from Vero for building and
testing circuits. It is designed to
dovetail together to form a
continuous 2,54 pitch so you can put
any size of IC onit.

Verobloc is supplied singly but if you
fit three together it gives a Eurocard
size area for your circuits.

When you’ve designed your circuit
and it comes to building the project
don’t forget Veroboards are
available in a range of sizes and
styles to suit every application.

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

Tel: (04215) 62829

IT’S A DOGS LIFE!

Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETls with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour-plating your
archives.

Invest in an ETI binder. You know it makes sense.

You can have any colour you like as long as it’s
black.

Send a mere £3.20 to:
ETI Binder

145 Charing Cross Road
London WC2H OEE
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8K ON BOARD MEMORY!

5K RAM. 3K ROM or 4K RAM, 4K ROM (link
selectable). Kit supplied with 3K RAM, 3K ROM.
System expandable for up to 32K memory.

2 KEYBOARDS!

2 MICROPROCESSORS

Z80 the powerfut CPU with 158 instruction, inctuding
all 78 of the 8080, controls the MM57109 number
cruncher. Functions include +, —, *, /, squares,
roots, logs gxponenuaé& trig functions, inverses etc.
Range 10° 990 9x 1977108 figures plus 2 exponent

56 Key alphanumeric keyboard for entering high level digits
language plus 16 key Hex pad for easy entry of
machine code.
EFFICIENT OPERATION .
Why waste valuable memory on sub routines for
GRAPHICS! numernc processing? The number cruncher handles
64 character graphics option — includes everything internally!

transistor symbols! Onty £18.20 extra!

MEMORY MAPPED
high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 tines for 64 characters.

RESIDENT BASIC

with extended mathematicai capability. Only
2K memory used but more powerful than
most 8K Basics!

KANSAS CITY

low error rate tape interface.

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
orcuitry on the superb quality double
sided plated through-hole PCB.

COMPLETE

ONLY
KIT

£275.00

+VAT

Kit also available as separate packs
e g PCB. Keyboards, Cabinet, etc.

Cabinet size 19.0”” X 16 7" X 3 3" Television by courtesy of Rumblelows Ltd . price £58 62

_ PS1 Comp 80. Z80 Based powerful scientific computer
Design as published in Wireless World, April- September,
' 1979.

The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through-hole printed circuit board. 2
keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K
Basic and 1K monitor in EPROMS and, of course, wire, nuts, balts, etc.

PSI COMP 80 Memory Expansion Sys-
tem
Expansion up to 32K all inside the computer s own cabinet!

By carefully thought out engineering a mother board with buffers and ns
own power supply (powered by the computer’s transtormer) enables up to
3 8K RAM or BK ROM boards to be fitted neatly inside the computer
cabinet. Connections to the mother board from the main board expansion
socket 1s made via a ribbon cable.

. Fibre glass double sided plated through hole
Motherboard: PC.8. 8.7 x 3.0 set of all components
including all brackets, fixing parts and rnbbon

cable with socket to connect to expansion plug

£39.90

8K Static Fibre glassl double sided plated through hole
RAM board PCB 56" x48" £12.50
Set of componems including IC sockets. plug

and socket but excluding RAMs £€11.20

21141 RAM (16 required) £5.00

Complele set of board, components, 16 RAMS

£89.50

8K Fibre glass double sided plated through hole
ROM board PCB 56"x48"” £12.40

Set of Componenls including IC sockets, plug 3 ;
3706 ROM (B requed, - “£8.00 P " [T I 'TTE

Complete set of board,.componenis, 8 ROMs

A5 CTITIIITTTTTT)

Floppy Disk, PROM programmer and printer interface coming shortly!

Value Added Tax not included in prices UK Carriage FREE

PRICE STABILITY: Order with confidence Irrespective of any pnce .

changes we will honour all prices in this advertisement unul January 31st,
1980, if this month’s advertissment 1s mentioned with your order Errors
and VAT rate changes excluded.

EXPORT ORDERS: No VAT Postage charged at actual cost plus 50p

BT O G T : (a division of POWERTRAN ELECTRONICS)

U.K. ORDERS: Subsequent to 15% surcharge for VAT" No charge 1s
made for carnage "Or current rate if changed

s::gﬂ;%o\?A?EL:VERV: FOL:hIS optional service (U.K mainland only) PORTWAY lNDUSTRIAL ESTATE AN DOVER
B0 AT neae perk ANDOVER HANTS SP10 3NM (0264) 64455
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WE STOCK THE
PRODUCTS OF

EAGLE KNIPEX NEWNES
WELLER SERVISOL  JAYBEAM
DRAPER BARNARD'S LIDEN PLASTICS
SPIRALUX & BABANI  GREENPAR

B. BAMBER
ELECTRONICS

5 STATION ROAD
LITTLEPORT, CAMBS.
PHONE: (0353) 860185

1980  Electronics Catalogue now
available price 75p + 20p postage. If
you send £1.55 you will receive our
Catalogue plus six bi-monthly Short-
form Catalogues to keep you up to
date with prices and special offers.

B.K. ELECTRONICS

Stereo Cassette Tape Deck Assembly.
Comprising of a moulded top panel assembly and
1ape deck mechanism coupled to a record/play
back prinied board assembly. for installation sto
cablnet of own choice (separate power amplifier
required).

Specitication: Pause conlrol, solenoid assisted
auto stop. 3 digit tape counter. OC molor wilh
electronic speed control. twin Vu meters,
normal/chrome tape switch. twin Mic input
sockats. AC erase sysiem.

Tape Speed: 4.8 cms/sec.

inpug Sensitivity: For 0dB rel. level
0.25my + 3dB

Input Impedence: 2.2K Ohms.

Qutput Level: To both left and right hand
channels 160 my + 2dB.

Output impedence. < 6.8K Dhms.
Signal/Noise ratio: 45 dB (Nominal).
Harmonic Distortion: 2% (Nominal).

Note: Power supply reguirements 9 volt AG
and 24 volt AC transformer not supplied.

Size. Tape Mechanism 4'%in x 6%in x |1%In.
Approx. Top Panel 13%in. x 9%in. Approx.
Price ~ £25.00 + £2.50 P&P.

Mail Order Only

B.K. ELECTRONICS

AM/FM Stereo Tuner Amplitier chassis

{originalty designed for installation into 2 music tentre]
Ready built. comprising of 2 tuner/pre-amp. board. and
separate power supply/power amp. board.

Note: Interconnaction wiring diagram supplied.

Rotary Controls: Tunmg. on/of! volume, balance. trebie.
hass.

Push-button Controls. Mono. Tape. Disc. AF.C.. F.M.
{VHF), LW. MW, SW.

Power Output: 7 walls RMS per channel. af better than 2%
THO into 8 ohms. 10 walts speech and music.

Frequency Response: 60Hz-20KHz wilhin + 3d8.

Tape Sensitivity: Output — typically 150 mv. nput — 300
mv for rated output.

Disc Sensitivity: 100 mv [ceramic cartridge)

Radio: FM (VHF) 87.5MHz- 108MHz.

Long Wave 145KHz-265KHz.

Medium Wave 520KHz- 1620KHz.

Shor! Wave 5.8MHz- 16MHz.

Size. Tuner — 2%in. x 15in. x 7%in. Approx. Power ‘Amp —

- 2in. x T%in. x 4%2in. Approx.

240 volt AC operation. Complete with circuit diagram.
Price — £22.00 + £2.50 P&P.

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex

Questions and Answers Integrated Circuits

Second Edition
R. G. Hibberd

Covers in easy-to-follow Q & A format, all main types of integrated circuits. A new
chapter on microprocessors and their application has been added for this new edition.

1979 108 pages £1.55

In the same series

Q & A Electronics, Clement Brown
Q & A Hi-Fi, Clement Brown
Q & A Radio Repair, Les Lawry-Johns

(US 33.50)

(US $3.50)

Q & A Radio and Television — Fourth
Edition, H. W. Hellyer and I. R. Sinclair
£1.55 each

For further information please send for a free colour brochure describing these and many other publications.

5'. Newnes-Butterworths

D Borough Green, Sevenoaks, Kent TN15 8PH Tel: (0732} 884567

Butterworths have companies in Australia, Canada, New Zealand, South Africa and the USA, where local prices apply
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Semi-Display:—
4-11 insertions — £5.50 pers.c.c

12 insertions — £5.00 per s.c.c.
Classified: —
23 pence per word (minimum 25 words)
Box number £1.00 extra

1-3 insertions — £6.00 per single column centimetre

PRE-PAID

Cheques and postal orders should be crossed and made payable to
‘Electronics Today International

CLASSIFIED ADS, E.T.I., 145 CHARING CROSS ROAD,
LONDON WC2H OEE. (TEL: 01-437 1002).

ALL ADVERTISEMENTS IN THIS SECTION MUST BE

Closing date: 1st Friday in month preceding publication

Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request)

STOP PRESS. Superboard Compatible!

GOLOUR
YOUR
NASGOM!

DAZZLING COLOUR GRAPHICS FOR NASCOM 1

Genuine bit-addressable “pixel” system for straight
forward programming of pictorial or mathematical
functions

8 Colour display plus 8 colour independent background
facility. Full documentation with FREE SOFTWARE
powerful sub-routines for vector generation, demon
stration program for animated effects. All runs in Nascom
1 without expansion. Complete with UHF Colour
Modulator for operation with normal colour TV set
Superior design allows connection to most other micro
processor systems — send us diagrams etc of your b & w
video circuitry for free advice. Don't be fooled by the
price: this is a top guality product which will transform
your comptiter

NOW AVAILABLE FOR£45 inclusive of VAT
LIMITED PERIOD AT and postage

WILLIAM Dower House Biliencay Ruad %
= £

Herongate Brentwood
ART Essex CM13 35D
SYSTEMS Ltd Telephone Brentwood i0277) 810244

MICROBITS MEMORY OFFER. Special
purchase of fully tested and guaranteed

© 2708s, £6.90 each + VAT (while stocks last),
including postage / packing. Phone your order
to Cambertey (0276) 34044, or write: 34B
London Road, Blackwater, Camberley, Sur-
rey.

PRECISION SHEET METAL work chassis,
panels, etc. Steel, stainless or aluminium,
long/short runs, good deliveries. E.E.S.

Limited, Clifford Road, off Monks Road,’

Exeter 36489. Telex: 42401. _

ORGANISE YOUR COMPONENTS!

N

COMTRAYS

Store resistors, capacitors, IC s, screws, etc Ideal for
organising your project components — saves all that
searching around while constructing Plastic trays with
16 compartments, each compartment 3% x 2% x
1%21ns deep.

£1.90 each, mclddmg p p and VAT
Four for £6.95 (64 compartments)
Eight for £12.60 (126 compartments)

ChequeorP O to

HELISTAR SYSTEMS LTD.
150 WESTON ROAD
ASTON CLINTON
AYLESBURY, BUCKS HP22 SEP
Tel. Aylesbury 630364

1

50Hz SUPERBOARDS
BRITISH MODEL
fom £190 4+ var
Fully built, set up and tested
AUTHORISED dealer back-up

C.T.S., 1 Higher Calderbrook
Littleborough, Lancs.
Tel. Littleborough 79332 any time

SOUTH
WALES

_ FOR
TTL, CMOS, LINEARS °*
DISCRETES, PASSIVES
HARDWARE, TOOLS
CASES, TRANSFORMERS,
ETC.

CLOCKS
LEKTROKIT
BREADBOARDING AND
VERO DEALERS
Mail and Official Orders
accepted
Come to:

STEVE'S ELECTRONICS

15/17 THE BALCONY

CASTLE ARCADE “
CARDIFF CF12BU i)
TEL: (0222) 41905

PRINTED
CIRCUITS
* HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range ot popular components

Full range of HE printed circuit boards
normally ex-stock. same day despatch at
competitive prices

P C Boards to individual designs

Resist-coated epoxy glass laminate for the

d 1y man with full processing instructions {no
unusual chemicals required)

Alfac range of etch resist transfers and other
drawing matenals for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES
MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel, 4879

TGS GAS SENSORS 812 & 813. Send
addressed envelope 6%z’ x 9'' for Tech.
Data and Prices. Design service also
available. Asti Supplies Ltd., Shannon,
Co. Clare lreland.

o

INTRODUCTION TO MICROPROCES-
SORS AND COMPUTING. 50 pages of
diagrams and explanation to get you started.
Price £2.30 + 45p postage.

EDUCATIONAL DATA AND TECHNICAL

SERVICES

59 Station Road, Cogenhoe, Northampton
NN7 1LU

A QUALITY STEREO POWER

AMPLIFIER offer for Christmas. Stab'd PSU
2N3055 output — stereo 60w, RMS, IC
Preamp. Case inc., controls vol., select, etc.,
din output/inputs for mag. p.u./mike (3 Mv)
+ tuner + aux., 26 trans — 2 i.c. Screened
xformer; 240v. A.C. mains lead. New + data
£19.95. KLIFCO ELECTRONICS, 1 Regent
Road, llkiey, W. Yorks. LS29 9EA.

= DCM 1pF-2,F in 5 ranges Onl
board switch, precision resistor
> network and O 8’ leds give
direct readout in pF, nF and uF
8 “¢ Basicacc 0 5% Assembledand

bk tested ONLY £21.95 inclusive
: + * Case available separately Prec-
A g @ slon Measurements P O Box
g o 70, St Stpehens Ct , Canterbury
o~ CT1 2UU (Callers by appoint-

READING : 15.7 nF!! ment only)

+P/P £3 45
Optional extra manual
£6 Total £124 44

BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

£114.9

CROFTON
Tel:01-8911923 .
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e ELECTRONIC TECHNICIANS Grades 3
INTENSIVE WEEKEND and 4 required to assist in the construction,
modification and maintenance of electronic

GGURSES IN equipment for use in teaching and research

carried out in the Psychology Dept. of U.C.L.
The work is varied and interesting and covers
a wide range of analogue and digital techni-
. . ques. ONC, C&G or equivalent required. The
including hands-on mini com- Grad: 3_tec'hgiciin coulddhagelan electrical /
. o mechanical background. Salary in range
, puter operation. Grade 4: £3432-£3950; Grade 3: £3122.
ADEQGRATY e crveuenmarn | me This short intensive course is intended to’ £3553, plus £524 London Weighting (under
== 2 instruct from minimal knowledge to an review). Application form from Personnel
@ @ @ @ 4 operational capability of cqmputer pro- Officer (technical Staff CK3), University Col-
oo R gramming in BASIC high level language.+ lege London, Gower Street, London WC1E
The course is fully residential from Friday 6BT.

evening to Sunday afternoon.

Option of non-residential weekend, week-

day evening and weekday courses avail- T
able if required. TOP QUALITY 1N4148 specification

Vndeograph I hnks to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc

New — signal invert control, integral square wave diodes: 150, 500, 1000 for £1, £3, £5.
generator. Plus — full detals for testing your audio For further details of dates available, RESISTORS (5% C.F.) 20p per packet of 50.
systern for transient distortion, crosstalk etc .fEES, etc.: Following values onty 270R, 1k, 3k9, 15k,
Complete Luxury cabinet and Phone (0401) 43139, or write to 20k, 27k, 100k, 470k. Post free from D
Kitonly  £28.99 comeoia’er2'08 ( D)opt. ETI Johnston, 12 Balgillo Road, Dundee DD5
READY BUILT UNIT £49 95 + £1 00 P&P r
. i CLEVELAND BUSINESS SERVICES 3LU. .

\é\./]lbLblfﬁT\_l/J e s e Cleveland House, ROUTH

SYSTEMS Led 52152532\”; as?esn?mod {0277)810244 Beverley, North Humberside

URGENTLY WANTED. ETIs April, May,
November 1972. Good price paid. T.
Sheridan, 19 Maze Green, Bishop's Stort-

ford, Herts. Tel: (0279) 54675 or 01-242
LOGEX ELECTRONICS/ COLOUR MODULATOR o]
RECRUITMENT SERVICE FOR ALL TV GRAPHICS!
£9 95 Red, Green, Blue inputs (mn be mixed)
It you are considening a new career for the 1980s inc. UHF Avml;obla ngwthasé:om Colour Kit
utiksing your digital/ analogue /RF qualifications and Modulat £45.00 inc. Graphics Software
expenience, you should be looking now You are invited Vvi‘LLiAM STUART SYSTEMS FLASH'NG RED L.E.D.s 89p. Small Reed
to register with us to take advantage of the wide range of ’ Dower House, Billericay Road. Herongate, Brentwood. Essex SWIICheS,' 10p. Magnets 7p. Large 6V DC
Jobs becoming avalljat:le VI\:e specialise i Field Service, cm133s0 Tel (0277)810244  _ Electronic Buzzers 99p. Postage 18p.
Commissioning and Installation tn such industries as ~ Barclaycard / Access welcome . . .
Computers (commercial and industrial applications), Grimsby _E'eCIrOnI(;S, Lambert Road, Grimsby,
Communications. NC/CNC, CCTV, etc Write or S Humberside (Retail Shop).
telephone for details of our free service. Logex 309,
High Road, Loughton, Essex. 01-502 1589 and Electronic kits for the thrlfty’
01464 7714, ext. 502 (24 hr Readycall secretartal Build 50 Interesting Projects on a P.C. Chassis with
ESRILY surplus components from your *'Spares-8ox."" - BARGAINS FOR THE

EXPERIMENTER’S ELECTRONIC HANOYMAN

o PRINTED CIRCUIT KIT BRANDED LED DIGITAL

. =7 5 -
Circult DES.'.GN' P.rOto(yp.e cqnstrucnon, Contents: 4 small boards to suit the enclosed designs. ALARM CLOCKS
Analogue or Digital, Single Circuits or Com- Etching Powder, Resist Paint. Solvent, Degreaser and;
plete Instruments/Systems: Write A. J. ’E:chlng I;s‘galons' also 50| C|(r:cun clilasgr(am§ Chastsw
ans and Layouts for simple Crystal Sets. Transistor
ATTWOOD, C'Eng" MIERE, Heathercote, Radios, Transmitters, Amplifiers, Intercoms., Radio
Heatherton Park, Taunton, Somerset, TA4 Control, Metal Detector, Photoelectric and Ultrasonic
1ET or Phone Bradford-on-Tone (082-346) Alarms, “Perpetual Motions”, Light-Beam Telephone
536 Instruments, Testers, Gadgets, etc., you can build at

negligible cost with “Surplus’ or reclaimed parts and
transistors you already have.
Price: £1.70. Postage and Packing 30p.

[}Y] (2), 3
PHOTOELEGTRIG KIT Returned to Service Department within guarantee
A kit of basic parts to build a simple I.R.-sensitive period.
Photoelectric Switch. Contents: Phototransistor, Tran- {1) With alarm repeat — S.R.S.P. of £17.00 offered at
sistors, Diode, Resistors, Connector, Latching Relay, £3.95 inc VAT.
Chassis Board, Case, Screws and full instructions. {2) With luxury lamp arnd repeat alarm as featured in
Price. £4.50. Postage and Packing 50p most major U.K. Mail Order catalogues, S.R.S.P.
£31.00—offered at £7.95 inc. V.A.T.
OPTIGAL KIT (3) With imegral luxury light and repeat alarm aiso as
featured in most major U.K. Mail Order catalogues.

A kit of parts to build an 1.R. folded-beam Projector and

Receiver to suit the above kit. Contents: 2 Lenses, 2 S.R.S.P. of £32.00—offered at £7.845 inc. V.AT.

Mirrors, 2 45-deg. blocks, Infra-Red Filter. Lamp holder, “These will be sold as received from our customers with’
Ava|lab|e for most ETI Bulding Plans. Price: £3.70. Postage and Packing 30p. the existing fault(s) and without guarantee.
projects from day one of Both kits together make an Invisible-Beam Alarm. Discounts available T_In_r_go bulk purchases -
EXPERIMENTAL ELECTRONICS PRESCOTT CLOCK AND

ersea oad, asL WATCH COMPANY LIMITED .
335 Ban Park Road, London SW11 45 Prescort House. Humber Road, London NW2 6ER _
Send SAE for full details of all kits and circuits I

SPECIAL OFFER—Single

sided Pax PCB mat, four off,
A% G799 all up MSF CLOCK PI.EASE MmmN
T o NEW! Shows Date, Hours, Minutes, Seconds. 8 digit
0 % 3 LED — larger digits for Hours and Minutes, also parallel
BCD output, auto-reset after power failure. auto .
GMT/BST and leap year, 5xBx15¢m, built-in antenna,
d TIME SIGNAL accuracy £48.80.
. 60KHz MSF Receiver, senal data output, £13.70.
v V.L.F.? EXPLORE 10-150KHz, Receiver £10.70.

MAKE UP YOUR OWN TUNES on a Programmable

Chime — new carol each day? £23.50 less speaker WHE" REPLYIN
Each fun-to-build kit includes all parts, printed circuit,
case, instructions, postage etc, money back assurance

sa SEND off NOW ‘l'u ADVER‘I’ s
3 GROSVENOR ROAD, TWICKENHAM CAMBRIDGE KITS

DDLESEX TW1 4AD - Tel:01-891 1923 _ 45(72) Old School Lane, Milton, Cambridge

o
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SITUATION VACANT

ELECTRONIC
ENGINEERS

We are looking for a number of
engineers (male/female) to work with
electronic equipment at our premises
in the London Area and for small
numbers of vacancies in Belfast
and Bristol. Initial Salary
£5170 to £5620 in London
£4720 to £5170 elsewhere
Plus additional payments for shift or
irregular hour working.
Applicants should have a Degree,
HND or HNC in Electronic or Electrical
Engineering or Applied Physics
OR ’
A Cit%/ & Guilds Full Technological
Certificate in Telecommunications
(Course 271).
All our engineering staff receive
comprehensive training,so experience
is not essential.
Write for further information and
application form to: The Engineering
Recruitment Officer, BBC,
Broadcasting House, London W1A 1AA,
Quoting Ref: 79.E 4119/ET.

'B/B/C]

CLASSIFIED
ADVERTISEMENTS

CONTACT

KATE SMITH
ETI

145 CHARING
CROSS ROAD
LONDON,
WC2H OEE

FOR RATES
SEE PAGE 119

AJD DIRECT SUPPLIES

AMBIT INTERNAT

AUDIO ELECTRONICS

B. BAMBER

BK ELECTRONICS
B.N.R.S.

S. & R. BREWSTER

BUTTERWORTHS

CALCULATOR SALES AND

SERVICE

CAMBRIDGE LEARNING

CHILTMEAD
CHROMASONICS

CHROMATRONICS

CLEF PRODUCTS
CODESPEED

96
Comp, COMP, COMP 103, 122 & 123
CRIMSON ELEKTRIK
CROFTON ELECTRONICS

C.S.C.

DELTA TECH & CO

E.D.A.

AD INDEX

ELECTROVALUE
GREENBANK
GREENWELD

GR INTERNATIONAL
GMT ELECTRONICS
HAMEG LTD.
HARVELEC

HENRY'S

ILP ELECTRONICS
INTEGRATED CIRCUITS
LASCAR ELECTRONICS
LB ELECTRONICS

L & B ELECTRONICS
LEYTRONICS

LOTUS SOUND
MAGNUM AUDIO
MAPLIN
MARSHALLS
MENOCREST
METAC

MICRO CIRCUITS
MICRODIGITAL
MINIKITS
MONOLITH
MOUNTAINDENE
NASCOM

NEWBEAR

IONAL

. 104 & 105

114 & 115
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E. R. NICHOLLS

NIC MODELS

T. POWELL

POWERTRAN COMPUTERS
POWERTRAN ELECTRONICS
PROGRESSIVE RADIO
PROTON ELECTRONICS

J. W. RIMMER

ROGER SQUIRE'S DISCO CENTRE 96
ROMANE ELECTRONICS

R.T.V.C.

SERVICE TRADING

STEVENSON

STRATHAND

SURETRON

SWANLEY

TANDY

TECHNOMATIC

TELERADIO

TEMPUS

TK ELECTRONICS

TRANSAM

TRIDENT EXHIBITIONS

VERO ELECTRONICS

VIDEOTIME PRODUCTS

WATFORD ELECTRONICS
WILMSLOW AUDIO

. 117
2&8
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PET COSTS LESS
AT COMP and it's

0 8K — Comes complete with

a ped'gree integral cassette deck
Full manuals

supplied. Powerful BK Microsoft Basic in ROM.

Masses of software available — £499 + VAT

18K — Same as above but with new

improved keyboard and cassette supplied

as extra. Machine code monitor on board

so you can program in 6502 machine

code — £580 + VAT y

32K — for a little extra get 32K memo

providing greater storage capacity for

programs or data — £680 + VAT

Extemal Cassette deck for 8K 16K or 32K — £55 + VAT
complete with cable and connector.

FULL RANGE OF PETSOFT
SOFTWARE NOW AVAILABLE

g".’ SORCERER SPEAKS
YOUR LANGUAGE 7=

or personal or business use. The
best value for money around.
w 512 by 256 point screen
resolution % 16K or 32K
User RAM « Centronics
. Parallel Port « RS232C Serial
Port % Composite IV peak to peak video
output T.V. output supplied as extra. « 64
7 ' programmable graphics + 64 standard PET
“graphics » 79 key keyboard including 16 key
numeric keypad.  Expansion bus for
connection to S100 Expansion Box.
16K Sorcerer — £690.00 + VAT
32K Sorcerer — £780.00 + VAT
S100 Expansion Box — £210 + VAT

Word Processing Pac — £70 + VAT

THE TRS80 (Special Scoop)
Low Priced,Ready ___
toGo! o

PLUGS INTO YOUR OWN TV
Use your own cassette

LEVEL 1l BASIC WITH 16K USER RAM provides you with possibly the most power-
ful micro around. All our TRSBO0s are fully converted to English Television Stan-
dard and include a U.K. Power Supply, Cassette Leads. Sample Tape, Level | &
Level il programming manuals, and special lead that enables you to connect
direct into your own television.

Special features of Level il Basic enabie you to:-

— Set or reset any point on the screen — Test for the presence of a point on
the screen (these features enable easy animation) — Save or load data from
cassette under program control — File handling capabilities on cassette using
named files. — Graphics blocks as standard — design your own pictures and
many many more teatures for only €399 + VAT

FULL RANGE OF TRS80
SOF TWARE NOW AVAILABLE
ONLY £540 + VAT

ANADEX DP8000 °£540 .

The DP 8000 prints the 36-character ASCII
set in single or double width at 84 lines

Processing

Pac and
Development Pac
now available.

per minute. ® The unit operates bi-
directionally to print a 9 x 7 matrix on
multiple copy, pin-feed plain paper. ®
This modei accepts RS-232C or current
loop serial data at baud rates switchable
from 110 to 9600 and Parailel Bit data in-
put at over 1000 characters per second.
® Standard storage capacity of 256 characters ® Other features include Out
of Paper Detector, Top of Form Programming and Skip Over Perforation Control.

Development Pac — £70 + VAT
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» Full colour — UHF output » Audio cassette tape intertace » Up to 48K
RAM on board » BASIC in ROM (graphics commands include COLOUR =
VLIN, HLIN, PLOT and SCRN) » Built in loudspeaker % Buckets of software
available » Disk System (110K byte per drive — includes controlier)

only £425 + VAT EX.STOCK

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

video 100

—~—— ® |deal for home, personal and business computer systems

® 12" diagonal video monitor
® Composite video input

® Compatible with many computer systems
® Solid-state circuitry for a stable & sharp
picture
® Video bandwidth - 12MHz + 3DB
® Input impedance - 75 Ohms
® Resolution - 650 Llines Minimum In Central
80% of CRT; 550 Lines Minimum beyond

central 80%. o £79 \ VAT

COMP PRO Mixer

Professional audio
mixer that you can build yourself and save over £100.

6 into 2 with fu -«alization and

echo, cve and p
All you need f/
recording stud
cassette recor
This superb
faders, level
additional a
Only £99.¢
complete
supply v

" Ideal
DISCOS STAGE MIXING
AND MANY OTHER APPLICA 1

MODULATORS UHF Channel 36

Standard 6 meg band width £2.25

High Quality 8 meg band width £4.90 =570«

SHORT C12 CASSETTES Fror

COMPUTER PROGRAMMES 10 for £4.00

HIRE PURCHASE AVAILABLE THROUGH
HODGE FINANCE.

SEND S.A.E. FOR APPLICATION FORM.

\SH AND CARRY PRICES!

JUST COM
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EUROPES FASTEST SELLING ONE BOARD COMPUTER — SAMPLE TAPE
AS SEEN IN SIS ElIFES UlnlE HAHES. WITH EXTENDED

P.E. AUGUST, SEPTEMBER MACHINE CODE MONITOR
ocToBeR 1979 MPUKIT UK101  “woossasseusien

INCLUDED FREE

LOW COST SUPERBOARD IN KIT FORM

The Compukit UK101 has
everything a one board ‘superboard’ should have

« Uses ultra-powerful 6502 microprocessor

«+ S0Hz Frame retresh for steady clear picture
US A products with 60Hz frame refresh always

results in pittery displays)

* 48 chars by 16 lines 1K memory mapped video
system providing high speed access to screen display

enabling animated games and graphs

« Extensive 256 character set which includes tull

upper and lower case alphanumerics. Greek symbols

| for mathematical constants and numerous graphic
haracters enabling you to form aimost any shape you

desire anvwhere on the screen

« Video output and UHF Highgrade modulator {(8Mz
Bandwidth) which connects direct to the aeriat socket
ot your TV Channel 36 UHF

* Fully stabilised 5V power supply including trans
former on board

+ Standard KANSAS city tape intertace providing
high reliability program storage use on any

standard domestic tape or cassette recorder

« 4K user RAM expandable to 8K on board £49

extra

« 40 line expansion interface socket on board for
attachment ot extender card containing 24K RAM and
disk controller (Ohio Scientific compatible}

* 6502 machine code accessible through powertul
2K machine code monitor on board

Simple Soldering due to clear and
consise instructions compiled by
Dr. A.A. Berk, BSc.PhD

NO EXTRAS NEEDED JUST HIT
‘RETURN’ AND GO.

Build, understand, and program your
own computer for only a small
outlay.

KIT ONLY £219 4 var
including RF Modulator & Power
supply.

Absolutely no extras.

« High gqualty thru plated PCB with all IC's Available ready assembled and
mounted on sockets ‘8K Microsoft Basic means conversion to
« Professional 52 Key keyboard in 3 colours — soft and from Pet. Apple and Sorcerer easy. teSted’ raady to go for
ware polled meaning that all debouncing and key Many compatible programs already in print
decoding done 1n Software SPECIAL CHARACTERS £269 . var
Erases line being typed. then provides
COMMANDS carriage return, line feed
CONT LIST NEW NULL RUN Erases last character typed FUNCTIONS
STATEMENTS CR Carriage Return — must be at theendof ~ ABSIX ATN(X) COS(X)  EXP(X)
CLEAR DATA DEF DIM END FOR each line LOGX PEEK(! POS(H RND(X)
GOTO GOsuB IF GOTO IF THEN INPUT LET Separates statements on a line P SQRIX) TABt) TAN(X)
NEXT ON GOTO ON GOSUB POKE  PRINT REAC  CONTROL/C Execution or printing of a list  pggix)  INT(X
REM  RESTORE RETURN TOP is interrupted at the end of a iine SGNIX)  SINIX
EXPRESSIONS ‘BREAK IN LINE XXXX" is printed. in-  [jggq)
OPERATORS dicating line number of next sta’ement to be
+ NOTAND OR >< <» » _<  RANGE 1 32, 19+ 32  executed or printed STRING FUNCTIONS
- - CONTROL/O  No outputs occur unti! return ASCiX$) CHR$S(I FRE(XS) LEFTH(XS
VARIABLES made to command mode [t an Input state- RIGHT$IX$ STRS(X
AB Z and two letter varniable ment s encountered either another LEN(XS) MID$(XS | J
The above can ail be subscripted when used in an CONTROL/O is typed, or an error occurs VAL xs’ {
arrav String variables use above names plus $ e g A% ? Equivakent to PRINT {

COLOUR ADD-ON CARD AVAILABLE SOON

Enables you to choose your foreground the background colour anywhere on the screen. Flash any character on the screen at will. Futl
documentation and parts in kit form.

THE ATARI VIDEO COMPUTER SYSTEM

Atari's Video Computer System now offers more than 1300 different game %

variations and options in twenty great Game Program'M cartridges!
Have fun while you sharpen your mental and physica! coordination. g

You can piay rousing, challenging sophisticated video games. the
games that made Atari famous.

You'll have thrill after thrill, whether you're in the thick of a dogfight, screeching around a racetrack,
or dodging astercids in an alien galaxy. With crisp bright color (on color TV) and incredible, true-to-
lite sound effects. With special circuits to protect your TV

Cartridges now available in stock:
Basic Maths — Hunt & Score® — Space War — 0
Video Olympics — Outlaw — Surround — Sky Diver 2\3'9“
Basket Ball — Air Sea Battle — Black Jack — Breakout eaC ‘
*Codebreaker — Miniature Golf. + VR
Extra Paddle Controllers — £14.90 + VAT

*Keyboard Controllers — £16.90 + VAT

SPECIAL OFFER WHILE STOCKS LAST:

Free extra cartridge of your choice please state 1st 2nd and 3rd preference.
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Piease add VAT to all prices — Delivery at cost. will be advised at time of purchase. Please make
i cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting
BARCLAYCARD, ACCESS, DINERS CARD or AMERICAN EXPRESS number.
CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex; 298755 TELCOM G
| Telephone: 01-441 2922 (Sales) 01-449 6596

OPEN - 10 am - 7 pm — Monday to Saturday c““ COMPUTER

| “ we JENOW OPEN ALL DAY SUNDAY — For Shop Sales Only 3 COMPONENTS
I “h Close to New Barnet BR Station — Moorgate Line. (Part of the Compshop Ltd. Group)




A 63-key ASCII keyboard with 625-line
TVinterface, 4-page memory and
microprocessor interface. Details in
our catalogue.

Our catalogue even includes some

popular car accessories at marvellous
prices.

A 10-channel stereo graphic equaliser
with a quality specification at an
unbeatable price when you build it

yourself. Full specification in our
catalogue.

These are just some of the metal cases
we stock. There are dozens of plastic

Mobile amateur radio, TV and FM
aerials plus lots of accessories are
described in our catalogue.

A digitally controlled stereo
synthesiser the 5600S with more
facilities than almost anything up to
£3,000. Build it yourself for less than

£700. Full specification in our
catalogue.

A superb range of microphones and
accessories at really low prices.

Take a look in our catalogue — send the
coupon now!
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copy of our 1979-80
catalogue price 70p.
Please send me a copy of your 280 page

catalogue. | enclose 70p (plus 37p p&p).
If am not completely satisfied | may return the
catalogue to you and have my money refunded.

If you live outside the U K. send £1.35 or ten
International Reply Coupons.
lenclose £1.07

A,
ADDRESS

n
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A hi-fi stereo tuner with medium and
long wave, FM stereo and UHF TV
sound! Full construction details in our
catalogue.

A superb technical bookshop in your
home! All you need is our catalogue.
Post the coupon now!

ones to choose from as well.
See pages 52 to 57 of our catalogue.

W

An attractive mains alarm clock with
radio switching function and battery
back up! Complete kit with case only
£15.92 (incl. VAT & p & p) MA1023
module only £8.42 (incl. VAT).

INTIRPLI

ELECTRONIC SUPPLIESLTD

Add-on bass pedal unit for organs.
Has excellent bass guitar stop for
guitarists accompaniment.
Specification in our catalogue.

All mail to:—
PO. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155.

Shop: 284 London Road, Westcliff-on-Sea, Essex.
(Closed on Monday).

Telephone: Southend (0702) 554000,





