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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 is a 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range There 1s 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 1s also a slow oscillator, a new pitch
detector, ADSR repeat, sample and hold. and special circuitry with precision components to ensure tuning stability amongst its many features

The kit includes fully fimished methlwork fully assembled soiid teak cabinet filter
sweep pedal, professional quality components (all resistors either 2% metal oxide of
% % metal tnm!) and 1t really 1s complete — right down to the last nut and bolt and
last piece of wire! There is even a 13A plug in the kit — you need buy absolutety no
more parts before plugging in and making great musict Virtually all the components
are on the one professional quality fibreglass PCB printed with component locatons
All the controls mount directly on the main board all connections to the board are
made with connector plugs and centruction is so simple 1t can be bust easily 1n a few
evenings by almost anyone capable of neat soldening! When finished you will
possess a sy 0 perf and quality with ready built units
selhing for between £500 and £700!

COMPLETE KIT
ONLY

£172.00 + VAT!

‘Comprehensive handbook supplied with all complete kits!
This fully descnibes construction and tells you how to set up
your synthesizer with nothing more elaborate than a
A R ) P Gl Y Cabinet size 24.6''x15.7'/x4.8"" (rear) 3.4" (front)

”[W' BEING FEATURED THIS MONTH
Another superb design by synthesizer expert Tim Orr!
= TRANSGENDENT DPX

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

Like all of our kits the TRANSCENDENT DPX really 1s complete — fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc —
even a 13A plug' Being digitally controlled the DPX may be operated by computer and the kit also includes a COMPUTER INTERFACE SOCKET!

POWERFUL

HARPSIGORD
DYNAMIC!

HONKY TONK -
PIANO! — e | CHORUSING!
STRINGS! o o TRANSCENDENT DPX VIBRATO!

BRASS! \ 7 Il 1 | : i ;\,\ 11 11 PHASING!

i
i

Panel size 19.0''x3.5"'. Depth 7.3"

COMPLETE KIT ONLY £365.00 + VAT!
CHROMATHEQUE 5000 °“"crecis svsrem

COMPLETE KIT
ONLY

£49.50 + vat!

SRS SRS

mm' : @ E71 5 CHANNEL LUGHTING EFFECTS SYSTEM

Cabinet size 36.3''x15.0"'x5.0"' (rear) 3.3" (front)

This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on

each channel Control of the lights 1s comprehensive to say the least You can run the unit as a straightforward sound-to-light or have 1t strobe all the hghts at a
speed dependent upon music level or front panel control or use the internal digital circuitry which produces some superb random and sequencing effects Each

channel handles up to 500W and as the kit 1s a single board design wiring 1s minimal and construction very straightforward

Kit includes tully finished metalwork, fibreglass PCB. controls, wire, etc — Complete night down to the last nut and bolit!
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ELECTRONICS

PO Box 290

(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD)

TELEPHONE:

8 Hampton Street

MAIL
ORDER
Birmingham B19 3JR 021-:233:2400 ONLY

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS Electrolytic Can Type Order Code Miniature Low Value Order Code
Electrolytic Axial Leads Order Code High Ripple, (EC Grade 1, Low E.S.R. Cap HA +4F + Volts Polystyrene, Axial, : 1% Tol., » B3V D.C. Wkg Cap 424
10% 10 +50% Tol Cap 015 + uF 4V dc. Supplied complets with Vertical Fixing Clip Ceramic Plate, Radlal, Low K, 3 8pF -8.2pF + 25pF Tol, 10-330pF +2% Tol, 100V O C. Wkg Cap 632
uF ' Vde |16 25 | 40 63 2200uF 16V Ripple 1A @B5°C  1.4A @50°C 166 Ceramic Piate, Radial, Med K, :10% Tol, 100V D.C. Wkq Cap 630
10 8 2700 wF 16V 264 364 184 Ceramic Plate, Radial, High K, -20% to +80% Tol, 83V D.C. Wkg Cap 629
15 ‘ 8 10000uF 16V 584 8.1A 222 * Value
22 | 5 220004F 16V 9.8A 574 346 pF | 424 632 | 630 | 629 pF 424 632 630 | 629 nF | 424 | 632 | 630 ' 829
33 ! 8 2200u4F 25V 13a 1.8A 175 1 10016 8 0 | 25 6
a7 8 47004F 25V 48A 6.4 201 1.2 \ 120(16 8 12 | 2%
68 9 10000uF 25V 8.0A 11.2a 264 1.6 150[16 | 8 15 | 26
10 | 9 22000uF 26V 12.8A 17.9a 438 18 5 180/16 6 18 | 27
15 8 10 10004F 40V 094 1.24 168 22 s 220 16 & 22 28 8
22 | 12 2200u4F 4OV 24A 3.3a 188 2.7 5 27018 8 27 | 38
33 7 8 47004F 40V 564 784 231 33 5 33018 8 33 | 4
47 10 12 10000 uF 40V 9.2a 12.8A 367 39 | 5 390|138 5 39 | 43
68 8 10004F 70V 18A 2.5A 190 47 s a70| 18 5
100 a | 12 2200uF 70V 40A 56A 235 56 5 560 16 s
150 8l o 29 47004F 70V 754 1054 3% 68 5 680 16 s |
220 12 24 34 -~ 1000uF 100V a.0A 56a 222 8.2 5 820 16 s
330 28 37 22004F 100V 78A 10.9A 346 w0 | s 1000 16 5
470 21 30 a4 2 s 1200 16 5
680 19 | 28 36 50 15 5 1500 18 6
1000 |2 | 28 55 Electrolytic Radial Leads Order Code 18 5 1800, 18 6
;ﬁ g; | 36 ~10% to +50% Tol Cap 034 + uF + Volts §§ : ;3% :g g | ©
uF |Vde63 ] 10 | 16| 25 | 35 | 40 | 50 | 63 33 B 3300 18 IS
47 | 6 19 5 3900 18 6
68 | 6 a7 5 4700 23 7 |8
Tantalum Bead Order Code i o & 13 e i2g
20% Tal Cap PR + 4F + Volts 22 ‘ 6 pod | 8 820023
wF | vde 31563 |10 |16 |25 | 38 33 | 6 :
7 -
9 I 8 Polyester Radial Leads Order Code
022 9 10 6 7 | 8 Oipped Type, - 20% Tol, ™ 250V 0.C. Wkg. C280/352 Style Cap 352
033 o 15 6| 7 J 8| 10 Moulded Type, *10% Tol, >100V O C, Wkg. 10.2mm Pich Centres Cap 360
0.47 9 22 6| 7 ‘ 8| 10 | Moulded Type, - 10% Tol; 100V D €. Wkg 7.6mm Pitch Centres Cap PHE280
068 9 33 \ | 7] 8 10 + Value
1 | 3 47 7| 8 | 10 iF 352 | 360 | PHE280 uF 1352 | 360 | PHE280
15 12 68 | 8 10 001 5 |6 16 (8|9
22 9/ 100 8 | 10 | 0015 s |8 s 7 | 9
33 9 |11 | s 150 ‘ I 10 | 0022 | s |6 |7 | 22| 8 |10
a7 10 a4 s 220 10 | | | 0033 | 5 [ 6 |7 33|10
6.5 9 no1s |6 e . a7 5 | 6 7 a7 12
:g :? :; | :; ;g 20 Trimmers Order Code, Order Code 0068 5|6 ;’ s 15
2 ol [ &5 6 | | 250V D.C. Wkg, Film Dielectric, Ministure 500V 0.C. Wkg. CO04 EA Tubutar Type gls H ? . “g ;3
33 15 | 16 | 20 1.4 - a1pF 19 Cap 808 A 8- 3.80F a6 Cap 8023 022 s | 7|8 22 (32
a7 16 20 2 8pF 19 Cap 808 B B -68pF 48 Cap 802 6 .033 5 7 | 8
68 6 | 20 2. 200F 2 Cap 808 € 1 13pF 61 Cap B02 12 047 5 1|8
100 20 | 5.5 - 58.50F 29 Cap 808 D 7197 62 Cap 802 18 068 6 8 |9

+ Value

VERO ELECTRONICS PRODUCTS HARDWARE Order Code
Small Desk Consoie — Boss Industrial Mouldi 257 % 5" 1" prich Veroboard 59 VERQ 21069!
Stope Front Contole, Receaan T Getiedbioblding 375" x5Y 1" pitch Veroboard VERQ 210720 D aisackets
ABD: Bte. CIW B“ S eceszeailiop 25" x 1" 1" pitch Veroboard (5] 70/Pack VERD 21076C 8 Pin-t_ow Profile Socket Tin " DILSKT 8
ey :l’e- 'Ta“ BP“”"’*' ! Orange 3.75" x 5" 1" plich Plain Board 56 VERD 21078E 14 PIn tow Profite Socket Tin 13 OILSKT 14
mm Aluminium Top Panel Finished Grey Order Code 5.82" x 2.9 1" pitch V-Q DIP Board m VERO 21084€ 16 Pin Low Profile Socket Tin 14 OIL SKT 16
w161, D 5 Spot Face Cutter 89 VERO 21013A 24 Pin Low Profile Socket Gold 66 OLL SKT 24
96. H39 157 186 Case BIM1005 OR s Pin Insertion Too! tor .040 type pin 122 VERO 21015F i OIL SKT 28
W215, D130, H47 (73) 268 Case B " 28 Pin L ow Profile Socket Gold 78
. ase BIM1006 OR ~ 0S Pins 040 (100) 3B/Pack VEROD 21087G 40 Pin Low Profile Socket Gold 127 DIL SKT 41
S5 Ping .040 (100} 38/Pack VERD 210178 .
6mm Board Standoff (100} 181/Pack VERO 21321K
15mm Board Standoff (100} 215/Pack VERO 213226 Heatsinks
. 19mm Board Standoft {1001 226/Pack VERO 21323D . )
Plastic Boxes — Boss Industrial Mouldings Verowire Kit {1-pen, 2 wire, 25-comb) 375/KIt VERQO 213410 (ndividual Tvpe for 1 x TOS 50°C/W 10 Sink 5F
Moutded Box and Close Fitting Flanged Lid Verowire Combs (100} 407/Pack VERO 21339F Individual Type for t x TOB6 10.6°C/W 26 Sink Tv2
ABS Bax, C/W Brass Bushes, and Lid I Orang Verowre Wire (4) 228/Pack VERO 213406 tndwvidual Type tor 1 x TO3 7.2°C/ 24 Sink TV3
. L Order Code Flip Top Box, Small, Black 192 VERO 213170 individual Type for 1 x TO126 17°C/W 23 Sink TV4
L112 W62 D31 87 e oo Ton Flip Top Box, Large, Btack e VERO 21319J Individuat Type for 1 x T0220 17°C/W 23 Sink TVS
L150 W80 D50 15 Case BIM2005 OR
L190 W110 D60 195 Case BIM2006 OR
:lmallFDeschonsoles - Bossrlnduslrial Moutdings P.C.B. Components
ope Front Consote, Recessed Top
'ABS Base, C/W Brass Bushes, In Orange / Dato Pen, Blue (nk, Stow Orying 92 Pen 33PC
tnstrument Case — Boss Industriat Mouldings Tmm Aluminium Top Panei Finished Grey
Covers M trom 14SWG Alumi Ventilation Slots In Base /
Chassis Manufactured from 18SWG Mitd Steel . Order Core , Fuseholders
Covers Finished Orange . W105 D143 H32 (561 206 Case BIM600S OR Suit 20mm x Smm foses
Chasses Finished Matt Black W170 D143 H32 (56} n Case BIM60O6 OR
) Order Code W170 D214 H32 (82} 375 Case BIMB007 OR £.C.B. Mounting, Open Type 8 Fuse/H20B
W250 D167.5 H 6B.5 (Chassis 153mm Deep) 1480  Case BIM3000 OR Chassis Mounting, Open Type 17 Fuse/H20C
All Metal Desk Consoles ~ Boss Industrial Mouldings Panel Mounting, Scrawdriver Slot 77 Fuse/H20PT
Slope Fram Console, Recessed Top K Panel Mounting. Finger Release 6 Fuse/H20P
Two Prece All Alumnium Construction /
) ’ . . Ventilation Stots tn Rear and Base FS
:lastlc B:xes with Metal Lids — Boss Industrial Mouldings Choice of 15° or 30° Sloping Front ;:‘ Puses
ecessed Top Box Otf White Top Panel, Blue Base
ABS Base. C/W Brass Bushes, In Orange -~ & 2ommixS e nlC s
1mm Alummium Top Panel Finished Grey . ERImET Cuick Blow, Range 100mA-5A 8 Fuse 20
L85 WS6 D29 97 Case B1M4003 OR W102 D140 H2B (511 15° siope 1018 Case BIMT151A Slow Blow. Range 250mA -5 2 (EAmE
L111 W71 D42 130 Case BIM4004 OR g W165 D211 H33 {76) 15° siope 1350 Case BIM7154A + Reting
L161 W36 053 182 Case BIMAOOS OR W254 D287 H33 {761 15" siope 1572 Case BIM7156A .
W356 D287 H33 (76) 16° slope 1823 Case BIM7168A L enpholderibaneliMonnting
W102 D140 H2B (76} 30° slape 1018 Cose BIM7301A Similar In Style to Fuse/H 20P
W165 0183 H28 1102} 30 slope 1202 Case BIM7303A Low Voitage Type Suits LES and M/F Buibs
W254 D250 H28 {102} 30° slope 1672 Case BIM7306A
W356 0250 H28 {102} 30" slope 1823 Case BIM7308A Low Vottage. Red, Amber or Green 75 Lamp LV
Diecast Boxes ~ Boss Industrial Mouldings Internal Neon 200/240V Red or Amber 95 Lamp N
Diecast Box and Flanged Lig Eurocard Size Desk Console — Boss Industrial Mouldings Lol
Aluminium Box and Lid in Natural Finish Slape Front Console =3
Orter Code ABS Case, C/W Brass Bushes, In Orange 0 : 03
L113 w632 031 108 Case BIMS003 NA 1mm Aluminium Top Pane!, Finished Grey Bulbs, Low Valtage, L.E.S.
L152 WB2 D50 181 Case BIMS005 NA Order Code 6V, 0.36W. 8.5V, 1W; 14V, 0.75W. 22 Bulb LES
L1192 w113 D61 280 Case BIM5006 NA W169 D127 H45 {70) 375 Case BIMBOOS O + Voitage
=
| -
?Ebs SI?RSF 5 Order Code Skeleton Presets, Miniature Order Code
arbon Film, Fixe 0.1W, £3 Values, 100R-IM, Lin. Vertical Mounting 7 Min Preset V
0.25W. E24 Values IRD-10M. 5% Tof.  15ea  905/100 {Mult 10/Valuel  £7.90/1000 (Mult 100/Volue]  Res RD% 0.1W, E3 Values, 100R-IM, Lin. Horizontal Mounting 7 Min Praset H
O.5W. E12 Vatues (RDAM7.10% Toi.  2ea.  1.255/100 IMuit 10/Value) £10.10/1000 {Mult 100/Value)  Res RD% + Value
Metal Fil " + Value Skeleton Presets, Standard
(A, (A 0.3W. E3 Values, 160R4M7, Lin. Vertical Mounting 10 Std Preset V
0.5W, E24 Values. SRI-IM, 2% Tol 6ea  3.80/100 (Mult 10/Value)  £32.40/1000 {Mult 100/Value}  Res MA30 0.3W, E3 Values, 100R-4M7. Lin. Horizontat Mounting 0 St Preset H
2.5W, E12 Values 10R-27K, 5% Tol 13ea.  7.90/100 (Mult 10/Vslue) Res PRS2 + Value
eIl . + Value Potentiometer, Rotary
etal Glaze, Fixe 0.5W, E3 Values, 1K-2M2 Lin 34 Pat Lin
0.5W, E24 Values. IM-33M_ 5% Tol 10e2.  5.40/100 (Mult 10/Value} Res VR37 0.25W, E3 Values, 4K7-2M2 Log 34 Pot Loy
+ Vaiue
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ACCESS m FreeposT ON ORDERS  G/IT ELECTRONICS A

BARCLAYCARD W VAT INCLUSIVE PRICES * Freepost

CASH B ADD 30p P&P Birmingham B19 1BR
CHEQUE B 24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME

AT INCREASE PLEASE ADD 5% TO ORDERS

*DUETO V

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C MOS — High Speed

515V "B’ Series, Up to 20MHz 7400 T.T.L.

HEF4000 14 | HEF4046 100 | HEF4514 250 ( N7400N 9 | N7444N 83 | N74122N 39 | N7419SN 60 N74LS28N 32 N74LS13BN 85 | N74LS25IN 105
HEF4001 14 | HEFa047 87 | HEFa51S 299 | N7401N 11| N744SN 65 | N74123N 37 | N74194N 80 N74LS30N 16 N74LS13ON 86 | N74LS25IN 104
HEF4002 14 | HEF4049 28 | HEF4516 90 | N7402N 11| N7446AN 62 l N74 25N 32 | N74195N 79 N74LS32N 24 N74LS153N 76 | N74LS258N 107
HEF4006 95 | WEF4050 28 | HEF4517 382 | N7403N 11| N7447AN 51 | N74126N 32 l N74198N 120 N74LS33N 32 N74LS154N 122 | N74LS260N 26
HEF4007 14 HEF 4051 69 HEF4518 69 N7404N 12 N7448AN 44 N74128N 74 N74199N 139 N74LS37N 24 | N74LS155N 80 N74LS26 N 300
HEF 4008 80 | WEF4052 72 | HEF4519 §5 | N7408N 12 | N7450N 13 | N7a132N 46 | N74221N 160 N74LS3BN 24 N74LS156N BO | N7ALS266N 40
HEF4011 14 | HEF4053 72 | HEF4520 65 | N7406N 25 | N745IN 13 l N74145N 60 | N74279N 16 N74LS40N 22 N74LS157N 54 | N74LS2Z73N 130
HEF4012 14 | HEF4066 37 | HEFa521 188 | N740IN 27 | N7as3N 15 | N74147N 125 | N7429BN 200 N74LS42N 83 | N74LS1SEN 60 | N74LS283N 116
HEF4013 32 | HEF4067 380 | HEF4528 99 | N740BN 13 NT454N 13 | N74148N -83 | N74365N 150 N74LS5IN 22 N74LS160N 120 N74LS290N 90
HEF4014 -84 | HEF4068 14 | HEF4532 120 | N7409N 13 | N76ON 13 | N74150N 65 | N74366N 150 N74LS54N 16 N74LS16TN 78 | N74LS293N 100
HEF4016 60 | HEFA4069 14 | MEF4534 510 | N7410N 11 | NI4TON 26 | N7a15IN 46 N74367N 120 N74LS5SN 22 N74LS5162N 130 N74LS298N 100
HEF4016 35 | HEFa070 14 | HEF4539 110 | N741IN 18 | NT7ATIN 22 | N741S3N 55 | N74368N 150 N74LS73N 29 N74LS163N 78 | N74LS324N 170
HEFA017 66 | HEF407t 14 | HEF4543 165 | N7412N 17 | N7473N 23 | N7a154N 9% N74LS7SN 40 N74LS164N 9o | N74LS36SN 105
HEF4018 65 | HEF4072 16 | HEF4555 78 | N7813N 23 | N7a7aN 23 | N74955N 53 N74LS76N 33 N74LS170N 200 = N74LS3I6EN 105
HEF4019 46 | WEF4073 16 | HEF4556 78 | n7a1an 6 | n7a7SN 28 | N74156N g | 748 | wraLSI8N 33 | wraLstzan 100 | N74LSIEIN 105
HEF4020 88 | HEF4075 16 | HEF4567 386 | N7416N 22 | N7476N 26 | N74157N 49 | N74LSOON 15 N74LSB3AN 97 N74LS174N 100 | N74LS36BN 105
HEF4021 85 | MEF4076 85 | HEF4585 97 | N741IN 2 N7480N 43 | N74158N 54 | N74LSOIN 18 N74LSBSN 70 N74LS178N 100 | N74LS373N 150
HEF4022 82 | HEF4077 14 | HEF4724 171 | N7420N 1| N8N 63 | N74160N 74 | N74LS02N 16 | n74USBEN a3 N74LS18TN 320 N74LS374N 150
HEF4023 14 | HEF4078 16 | HEF40097 90 | N7421N 26 | N74B5N 65 | N74161N 74 | N74LSO3N 16 N74LS90N 45 N74LS190N 9 N74LS376N 100
HEF 4024 a5 | HEF4081 16 | HEF40098 73 | N7425N 27 | N7486N 23 | N74162N 74 | N74LS0AN 16 N74LS9ZN 70 N74LS191IN g5 | N74LS378N 160
HEF4025 t4 | HEF&082 16 | HEFA0106 62 | N7426N 22 | N7490N 30 | N74163N 74 | N74LSO5N 23 N74LS93N 45 N74LS192N 128 | N7ALS3BEN 35
HEF4027 32 HEF 4085 84 HEF40160 19 N7427N 22 N7491AN 60 | N741684N 65 N74{ S08N 16 N74LS9SBN 65 N74LS193N 130 | N74LS390N 170
HEF4028 52 | HEF4086 64 | HEF40161 119 | N7428N 30 | N7492N 33 | N74165N 65 | N74LSO9N 22 N74LS96N 16 N74LS194N 150 | N74LS383IN° 170
HEF4029 60 | HEF4093 50 | HEF40162 112 | N7430N 1| N7493N 31 | N74266N 93 | N74LS1ION 16 | N74LS107N 38 N74LS195AN 120 | N74LS395N 180
HEF4030 46 | HEF4094 175 | HMEF40163 119 | N7432N 21 N743aN 74 | N74170N 134 N74LSTIN 22 N74LS109N 38 | NT4LSI9EN 80 N74LS490N 130
HEF4031 200 HEF4104 166 HEF40174 19 N7433N 30 NT495AN 48 N7#1 73N 1117 [ N74LSI2N 23 | N74LS1I2N 40 N74LS197N 110 ‘| NT4LS670N 170
HEF4035 110 HEFA502 91 HEF40175 119 N7437N 21 N7496N 46 N74174N 63 N74LS13N 38 N74LS113N 38 NT4L5240N 160

HEF4040 68 | HEF4505 $71 | HEF40192 140 | N7438N 21 | N74100N 88 | N74175N 62 | N74LS14N 74 | n7alsvisn 38 N74LS24IN 160

HEFA041 75 | HEF4508 51 | HEF40193 140 | N7438N 60 | N7410MN 25 | N74180N 80 | N74LSIEN 24 N74LSI2SN 40 N74LS242N 160

HEF4042 54 | HEF4510 70 | HEF40134 119 | N7440N 12 | N74109N 42 | N7AIBIN 165 | N74LS20N 16 N74LS126N 4D | N74LS243N 160

HEF4043 79 | HEFas1t 110 | HEF40195 17 | n7a42n 40 | N74116N 148 | N741B2N 69 | N74LS2IN 22 N74LS132N 60 | N74LS244N 6

HEF4044 84 | HEF4512 98 N7443N 78 | NmI2IN 23 | N74192N 65 | Nr4LS22N 24 | N7aLS136N 37 n74LS251N 90 |

LINEAR INTEGRATED CIRCUITS OPTO ELECTRONICS Order Code SWITCHES Order Code
CA30%1 92 NE592K 162 Light Emitting Diodes, Individual Miniature Toggle — Honeywelt
.CA3018 75 RC4136 130 125" {(3mml  Red \ v sPOT 2A/250V AC., 5A/28Y D.C 58 SW BATO1
CA3020 191 TBA120S 7 . e ggv; SPDT  C/OME 67 SW 8A1021
g:ggﬁu 2;6 TCAS80 346 Yeltow 19 caver SPDT  Double Bias To Centre 5 SWBA1041
6 6 TCA730 450 A . SPOT  Single Bias To Centre ] SW BA1051
ca304s 245 TCAT40 450 G M ELD Eot 9 [EECDh SPOT  Biss R SW BA1061
CA30BOE 70 TDA1008 326 2" (5mm) Rea 15 cavzaa oPOT 86 SW BA2011
CA3089E 253 TDA1022 648 Green 17 cavea OPDT  ClOM 92 SW 842021
CA3130€ 90 TDA1028 338 Yellow 19 cavee DPDT  Double Biss To Centre 102 SW8A2041
CA3140E 38 TDA1029 138 Panel Mountlng Clip to sult. s LEDS Clp DPOT  Single Bias To Centre 102 SW BAZ0S1
CA3189E 266 TOAI0348 217 OPDT  Bias 56 SW 8A2061
LM301AN 30 TDA2581 266 Light Emitting Diodes — 7 Segment Display
LM308N 95 TDA2640 202 e A Miniature Push — C & K
o S e T S hed 160 XAN30BT sP Push Ta Make, Momentary 05A/250V AC., 1A/28V D.C 54 Sw 8531
ATty . e 1 c Aé"’d' RUH. Decimat Pt . - sp Push To Break, Mcmentary 54 Sw 8533
LM339N 7 UAT0SCN 40 reen e
Lm3B1N 110 UATI0CN a1 C. Cathode R.H. Decimal Sl SENATEEER
P1. Red, Low current drain 160 XAN3074 DPDOT  Standard Actuator % SW 46206
LM381AN 180 UAT1ICN 65 P [ [ 1101240 43 SW 46206F
LM382 120 uaz4ICT a2 6" (15.2mm} C. Anode L.H. Decimal DPOT  Stot Actuator, Voltage Change, Marked 110
UAT4ICN 18 Pt Red 230 XAN6620
UAT47CN 50 €. Anade L.H. Decimal
AT4BCN % Pt G 230 XANES20
TSETD - u C " Ca’l:::d: o SEMICONDUCTORS
MC1496N a7 Voltage Regulators Decimal Pt. Red 230 XANE640 Diodes
NES31 119 ge Regulator IN827 193 IN400S 7 86110G 61 0AZ02
NES36T 216 LM309DA (K] 108 Photoresistors N9 14 a 1N4007 8 8Y127 18
NEB4D 225 UAT23CN 38 IN916 s IN4148 3 8Y206 34
NESS5N 2 UATBOSCU 65 ORI SOROREIZ IN40OY a 1N5402 15 BYX10 19 Microwave
NE556N €0 UAT812CU 65 OREEY % ORPE1 N4002 a IN5404 16 0A47 10
NESEON 351 UAT815CY 65 ) IN3003 6 BAX13 s 0A90 7 BAWISD 1091
NES6IN 427 UA7905CU 86 Phototransistors 1NA004 6 BAY38 27 DAY 7 €LB960 2592
NESG2N 461 UA7912CU 86 ocP7Y 180 ocPn INAOCS 7 88106{4) 122 | oa200 9 cxXY11C 1280
NESBEN 120 UA7915CU 86 BPX25 175 8PX25
NESEEN 155 UATBLOSCS 32 BEX29 175 8PX29 Zener Diodes
NESETN 170 UAT7BLOGCS 32 400mwW C4V7-C33 1.3W C7V5CT78
NESTON 405 VA 73t‘725 37 Photacoupler B2YBB/EZXT9 + Voltage BZX81 + Voltage 16
N 78L1
NESTT 459 UATBLISCS 2 M - T — -
2N929 37 l 2Na4az7 206 8ca7B 24 BSXBS i
SEMICONDUCTORS MAINS TRANSFORMERS Order Code IN1893 30 2N4856 168 80547 12 wsaag ;g
o ) o 8 2N4858 134 BC548 10 MPF10:
Rectifier Bridges Order Code Secondaries miay be Connected in series or ;:;g;’;‘ % l 500, 122 et B o 107
1A 400V S.1 L 93 BY179 parallel to give wide voltage range IN2369 19 2NS294 43 BC548 12 0C35 95
14760V SIL B4 BYI64 e s 22202 O N2369A 20 2N5416 108 BC5498 20 ocas 82
15A 100V DL 33 NAGhE:S VA — Clamp Type Constructnion 2N2646 42 2N5457 35 BC557 14 ‘ ocP71 180
1.5A 400V D.I.L. 3% vmag 2N2894 49 ZNS458 30 BCSS58 14 TIP29A 41
1.5A 100V as wot Approx. 18% Regutation. F.C. 54, H36. W35 IN2895 28 2N5459 32 BCSS9 17 TIP29C 53
1.5A 400V 52 woa 0-4.6V, 04.5V Secandaries 220 Trans6VA 45 2N2904 24 2N6258 432 BCY34 97 TIP30A a4
24 100V 89 vs148 05V, 0-6V 60 2N2904A 24 40673 80 BCY70 14 T1P30C 57
2A 400V 109 vsa48 012V, 012V 120 2N2905 2 AcC188 22 BCY71 14 TIP31A 43
6A 100V 143 VH148 015V, 015V 180 2N2905A 24 AD16Y 38 BCY72 15 TIP3IC o8
6A 400V 183 VH448 G20V, 0-20V 200 2N2906 19 AD162 38 80131 5 TIP3ZA 49
10A 100V 172 Va8 2N2907 22 8C107 10 #0132 3s TIPA2C 63
10A 400V 201 vaaag 20VA ~ Clamp Type Construction 2n2B07A 25 BC1078 14 BD135 3 | TiPaA gg
154 100V 215 vL148 16% Regulation £ C. 70, H48, W46 2N2918 330 BC108 0 80136 a7 TIPAIC
15A 400V 226 viaas Approx. 16% Regulation F.C. 70, H48. 2N2026G 1 8C1088 14 80137 8 TIPa2A 59
304 100V 242 VK148 0-4.5V, 045V Secondarles 135 Trans 20VA 45 IN3083 e BC108C o BO138 29 TiPazC 59
304 400V 260 VK4as 0-6v, 06V 80 2N3054 50 | ecio9 10 BD139 35 TIP2955 68
012V, 0-12V 120 BC1098 1 BD140 s T1P3056 54
S.C.R.'s 015V, 0-15V 150 2N3085 50 | BC109C 18 | BF115 28 T1543 32
A 400V 54 CI06D DRI RS 175 3056 | ac1a7 7 | ereo 3 2TX109C va
12A 200V 108 Fic1260 020V, 0-20V 200 Full 1S8 Test B8 8C148 9 BF181 37
- 2N3340 30 BC149 8 8F257 3%
Trlacs 55VA — Clamp Type Construction 2IN3442 181 8C1S7 10 agzg gg
; 23702 8 8C168 9 ]
ATy B 8T138:500 Approx. 10% Regulation F.C. 92, H64, W57 2370 A aerse 2 |I Jz) 55
15A 500V 177 BT139.600 06V, 0-6V Secondarles 540 Trans SSVA 60 N8 M BC177 15 BES21 228 |
23A 500V 492 BTWA41.500 012V, 0-12V 120 5N3705 9 BC178 15 BFX13 23
0-15v, 0-15Y Jes 2N3706 9 BC179 18 BFX84 2%
0-20V, 0-20V 2N3707 9 BC182 10 BF X85 26
COMMUNICATIONS INTEGRATED 630V, 0-30V 200 ey i ‘ S l e 3
CIRCUITS — PLESSEY EA . eTas B BFX87 2
SL360C 242 | SLBAIC 384 100VA - Frame Type Construction M3 270 BC183L 1 BF XB8 26
SL362C 302 | SLBSOC 865 2 BC18A 10 BFYS0 15
6% Reguiation HB7, W74, D64 N3819 20
SL610 230 | SL6SIC 786 Approx. 6% Reguiation aN3B20 >y BC1BAL 1 BFYS! 15
SL11C 230 | SL6S2C 320 0-25V, 0-25V Secondaries 825 Trans 100VA 250 s & BC212 10 3FY52 8
SL612C 230 | SL88OC 230 040V, 040V o 2N3903 20 BC212L 1 BF Y20 97
SL613C 394 | SLIOIC 220 N304 8 80213 10| BLX6S 238
SL620C 347 | 2N3905 12 BC213L 1" BLY3S 1889
sL621C 3a7 | sL1Broc 166 |SL1623C 251 | sLyesoC 170 $P8625 446 | SPB69O 967 o0 5 BC214 0 BLY3A 2706
SL622C 54 | SL1611C 166 | SL1625C 225 | SLEGOOC 890 | SPBA30R 1361 | SPB760B B0 s s | ac21aL x 8PX25 178
SL623C 690 | SL1G12C 166 | SL1626C 251 | SLE64OC 401 | SPEESSB 1058 SPB790B 454 N o 5Ca2? 0 8PX29 175
SL624C 301 | Site13c 193 |sS(1830C 166 | SLessoC 378 | $PEES7B 1058 sPE7948 454 N %0 8c328 15 BRY30 a5
SL630C 218 | stig2oc 225 | SLiesaoC 193 SPEESeB 907 IN4407 2 8c137 16 BSWES 23
SL640C 384 | sL1621C 225 |SLieaiC 183 sPgesoB 907 2N4416 86 60338 14 B5X20 19
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] ]
i ' TRANSISTORS.
P 3 P P @ 13
ARD ROAD 0 ORD R ANU AC125 20 BC212 9 BFX88 28 | .TIP34C 110 2N2222A 20
8 ORDER 8 R 0 AC126 20 BC212L 10 | 8FY50 20 | nip3sa 185 2N2303 a5,
AC127 20 BC213 9 | sFyst 20 | TIP35C 220 2N2368 21
5 atford 40588 /9 AC128 20 BC213L 1 BFY52 20 | me3sa 220 2N23694 15,
AC141 38 BC214 9 BFY64 s0 | Tip3sc 55 2N2483 28
ALL DEVICES BRAN W. FULL SPEC. AND FULLY GU NTEED. ORDERS | ., 24 BC214L 10 | ey 20 | Tipata 63 2N2484 30.
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ | Ac) s 24 BC3076 20 | BRyas 39 | tears 7 IN3646 s
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL | aCvt7 40 8C327 15 B8SX20 18 TIP42A 64 2N2784 55
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY } ACY18 a0 BC328 15 BSX26 75 TIP428 82 2N2904 22
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS | ACY19 - BC338 B B5v954 18 TIP2955 85 2N2905A 22
POSTAGE AT COST. AIR/SURFACE. ACY20 40 B8C4d) 36 BU105 140 | TIP3055 60 2N2906 22.
e -] ACY21 a0 B8C461 36 | su20s 190 | Tisd4 as 2N2907 22
= ACY22 a0 BC477 25 8U208 228 | Ts4s a5 2N2907A 22
VAT Exeortorders no VAT Apphcable to U.K. Customers only. Unless stated otherwise, ail | 2CY22 40 BC517 38 | esser 65 | Ts4e 45 2N29266 10
prices are exclusive of VAT. Please add 15 % to all prices. ) ACY39 78 BC547 12 | mpsoot  1ss 1590 20 2N3011 24,
We stock thousands more items. It pays to visit us. We sre situated behind Watford Footbelt Ground. | ACY41 39 8C548 12 MJ49 T 160 TIS9t 24 2N3053 20
Nearsst Underground/ BR Station: Wstford High Street. Open Mondsy to Saturdey. Ample Free Cer| ACY44 39 8C549C 13 | M29s5 108 | zmxio7 12 2N3054 55
Parking spece svailable. AD149 70 BC557 15 1 MIE3a0 s | zxios 12 2N3056 a8
POLYESTER CAPACITORS: Axiol 1050 type, (Values are n nF] aossy a2 Hatdd | N 8 || " 283105 B 32
g } AD1 a2 BCS5 20 | wmuEI7 60 X 13 N3482 1
400: 0.001, 0-0015. 00022, 0.0033, 0:0047. 0-0068. 001, 0015, %p; G018 10p:  0:022 | 2/5] o 8Cv70 15 | miE2055 g9 7301 18 Rl o
S:033.20p:[ - 0-047,0:06814p: Q.1 A7p:(0.15.0.22.245;  G:33.0-4742p:  0-6883p.1uEdla¢ 115 50 8Cv71 20 | miEs0ss 70 | z7x302 20 N3T02 N
5p. AF116 50 BCY72 20 | mPri02 25 ZTX303 25 2N3703 1
160V: 0.039,0-15,0-2211p; _ 0-33,04719p;  0-68,1-022p; 1-520p; 2:232p. 4 74sp.| 27116 B o] s || & B = N 1
DUBILIER: 1000V: 0-01, 0-01520p;  0-02222p;  0-04726p;  O-138p; 0-47 48p. e e o 23 3 g o N n
m—— - -
POLYESTER RADIAL LEAD (Values i nF). 250V FEED THRGUGH | o139 a2 8030 % | weetoe 28 pinaze 4 el Jh
0-01,0-015, 0-022, 0-027 5; 0-033, 0-047, 0-068, 0-1 7p; 0-16 11p; 0-22, 0-33 | CAPACITORS Ans 29 80133 R I xS 20} 2n3%02 i
13p; 047 17p; 0-68 19p; 1-0 22p; 1-5 30p; 2-2 340, — 1000pF/350v__spd 77530 = e % | mesacs = TXEO e N !
ELECTROLYTIC CAPACITORS: Axial lead type (Values are in yF).  500V: 10 40p; 47 68p; 260V: 100] ASZ21 60 80138 50 | Mpsal2 a2 Z1X502 19 2N3710 16
85p; 83v: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, § BC10? 10 80139 40 MPSA5S 25 ZTX503 15 2N3711 12
220, 25p; 470, 32p 1000, 50p; 40V: 22, 33, 8p; 100, 12p; 2200, 3300, 68p; 4700, 86p; 35v: 10, 33, ] BC1078 10 B0140 3. | mPsAse 25 ZTX504 25 2N3771 275
7p: 330, 470, 32p; 1000, 50p; 25V: 10, 22,47, 6p; 80, 100, 160, 8p; 220, 250, 13p; 470, 640, 25p; | BC108 10 80144 198 | MPSUO6 56 ZTX531 25 ON3772 195
1000, 27p; 1500, 30p; 2200, 45p; 3300, 62p; 4700 74p; 18V: 10, 47, 68, Tp: 100, 125, 8p; 220, 330, | BC 1088 10 B0145 198 | MPSUS6 60 ZTX550 25 2N3773 288
14p; 470, 18p: 1000, 1500, 20p; 2200, 34p; 10V: 100, Bp; 640, 12p; 1000, 14p. BC108C 12 D205 10 | oc2e 170 40311 60 2N3819 22
TAG-END TYPE: 70V: 4700. 135p; 84V: 2200, 89p. 3300 99p: BOV: 10,000, 255p; 40V: 2500, 85p; | BC109 10 BD378 65 0c2s8 150 40313 125 2N3820 a5
33004700, 70p: 15.000 299p. 25V: 4700 74p: 2000 48p; 40V: 2000+ 2000 $5p. BC1098 12 8D434 42 0C3s5 130 40315 55 2N3823 95
e BC109C 12 80517 65 0C36 130 40316 85 2N3866 90
ANTALUM BEAD CAPACITORS | POTENTIOMETERS: Rowmry rtype 8C117 20 BDGISA 65 | oca a8 40326 52 2N3903 20
35V: 0.1yF, 0-22, 0-33, 0-47, 0-68, } Carbon Track =W Log & ;W Lin. 4700 BCt19 28 BD696A 65 0ca2 48 40327 62 2N3904 18
1-0.2.24F. 33, 4-7, 6-8.28V: 1-5,10. | 6800. 1KQ & 2KQ (Lin oniy) Single, B8C140 35 BF115 34 0c43 55 40347 80 2N3905 18
20V: 1.5 18V: 10uF 13p each. Gang 27e | pm 900 BC142 30 BF167 30 0oc44 31 40348 108 2N3906 17
1 6,22 2Bp. 47, 100, 220 40p. 5K0-2MQ Single Gang Log & Lin ~ 27p 3V: DIGIT LCD BC143 30 BF180 as oc4s5 28 40360 43 2N4037 52
10v: 15, 22, 33, 20p; 100 36p. BKQ-2MQ Single Gang /P Swich 85p | 3,2 DIGHT wih | 8C147 8 BF194 12 0c70 28 4036) as 2N4058 17
.8V: 47, 68, 100 30p; 3V: 100 20p. 5K0-2MQ Double Gang o TBp e Meter ac1478 10 BF195 12 oc71 28 20362 a8 2IN40BY 17
T - T Avg 79) BC148 8 BF196 12 0c72 as 40408 70 2N4062 17
o0 ITORS SLIDER POTENTIOMETERS Complete Kit BC1488 10 BF197 14 0oc74 55 40594 20 2N5172 25
: 0001, 0.002, 0005, 0-01uF 8p | 0.25W log and linear values 6Omm £59.50 only BC148C 10 BF198 138 ac7s as 40595 98 2N5179 60
0015, 0.02. 0.04, 0-05, 0-0564F  7p | 5KQ-500K0 single gang 70p° &p 80p) 8C149 8 BF199 18 | 0oC76 36 | 40603 65 2N5191 70
O.1uF 9p.0-211p. 50V: 0.47uF 120 | {0K(.500KQ dual gang 80p Bgmsc 10 8F200 32 oc77 76 40673 68 2N5305 a0
- Self Stick Graduated Bezels 25p' BC153 27 BF224A 13 0c81D 50 2N697 25 2N5457 32
ﬁf,:ﬁ'.“&hﬁmg'ggg:; 0V 3p ’ . BC154 27 BF2448 30 0C820 50 2N698 aa 2N5458 32
0.01BF, 01029, F. 0-033nF PRESET POTENTIOMETERS BC157 10 BF256 60 ocs3 ag 2N699 54 IN5459 32
b ApLlRe TN o o0 ] g BC158 " BF257 30 0css 4 2N706A 19
0.047,F4p; O 1,F bp, 0.24F 7p | O 1W 500—5MQ Miniature Vertical 2N5485 35
. P | & Horizonnal p.| ULTRASONIC BC159 1 BF258 30 0C140 10 2N708 19 2N5777 as
BILVER MIICA (Values in pF) 3-3, 4-7. | 0-25W 1000—3-3MQ honz., larger 10p | TRANSDUCER BC160 a2 BF259 30 0C170 85 2N918 a0 2N6027 40
6-8.10,12,18, 22, 33,47, 50, 68, 75, | 0-25W 2000—4 7MQ Vert. 10p | 450p per par BC167A 1 BF3361 35 0C171 75 2N930 18 2N6109 50
82. 85, 100. 120. 150, 220  ®p each = — BC168C 12 BF594 40 0C200 85 2N1137 22 250234 50
250,270,300, 330, 360. 390, . [ RESISTORS — Ere moke S0, Coroon BC169C 14 BF595 38 T1P29 a3 2N1132 22 IN128 112
470, 600, 800, 820 18p each | Minature High Stabiiity Low norse BC170 18 8FR39 25 | TP298 56 | 2n1303 50 N40 112
1000, 1200, 1800, 2000  20p each sc172 n BFR40 25 TE29C 60 21304 50
BC17 18 BFR41 28 a7 N1 8 Matched
POLYSTYRENE CA : W ALy o 1:99 100+ | BC178 17 BFR79 28 | T30 sa | 2vi613 23 Pair
10pF o 1nF8p; 1 5Fodzer1op [0 20007 B2 2 b 4 opro 8C179 18 BFRSD 28 nP300 s INIE70 150 209 00
—— W 22010M g3 ah | 'sotators 8C182 9 BFRB1 28 | TP31A 52 2N16718 215
MINIATURE TYPE TRIMMERS 5p 4 fu 48p | 5C183 9 8FROB 105 | TP3IC 66 2N2160 350
2.5-6pF; 3-10pF; 10-40pF 22p) | 2%Metal Fim 100-1M0  6p  ap Y Ti(11y asp| 5153 : BEAE o8 LS e anien 08
5-25pF ; 5-45pF; 60pF; B8pF; 30p 1'0&5\/\: 5;2»‘?:‘ ‘52: 1?9 489*‘ TH114 95p | acigaL 10 BFX84 26 TIP32C 75 IN2218A 34
COMPRESSION TRIMMERS type not mined vatues oo ot each ] i1y 7 110p | aCi83( 10 BFX85 28 | me3sc 105 2N2219A 22
3-40pF 10-80pF 25-)90pF 30p BC184L 10 BFX86 28 TIP34 85 2N2220A 26
100-500p) 350 | THERMISTORS, VA1034. 1030, 8C187 28 BFX87 28 TIP34A 85 2N2221A 23
GAS & SMONE DETECTORS 1040, 1055, 1056, 1058, 1066, 1067
TGS 812 & 813 415p; Socket 25p { 1098, 1100 20p each.
g-leilgc';(.fqus "A"'"%Ez'%é‘s':,‘;‘ﬁ'.l“sﬁﬁ DIODES IBRIDGE LINEARICs |icvi2i7a 790 [neseos  avo [qTpL 74 [7490 30| 74182 as| 27 28[173 105
100 300pF  140p  motion Drive 325 P IRECTIFIERS ICM7555 89 | NESE4 425 : 7481 €0 | 74184 135 28 ag{ 174 106
500pF |952 OB oS 285p AAT19 18 (plastic case) p 702 75§ LD130 452 | NESB5A 120 | (TEXAS) 7492 30{ 74185 80| 30 221178 110
6 1 Ball Orwve wih slow' A8215 18K Ucov 20 | 709 14pn - 38§ iF3se 98 | NESES 160 { 7400 11]7493 26| 74188 275) 32 27|18 a9
4511 DAF  115p  mouondiive  328p Jon % 24 Mia/icov 22 709c8pn 35 L M10 50 | NES67V 170 § 7401 . 91| 7494 43| 74190 4s|33 39| 183 298
Dial Drive 4103 c80450F 10 16 ¢ X126 12'haio00v 25 | 710 67 Im301ap 30 | NESTY 420 | 7402 11| 7495 - as| 74197 as{37 39} 190 140
61 36 650p 25 50pF 175p [EX127 0 12 4 a00v 29 | 723 14pn 38 fim3osT 110 | RC41360 120 | 7207 12) 7496  45] 74192 as|3s 39| 191 140
Orum 54mm  30p 0 1500F  23sp fSROI3 148 fiaieooy 38 | 733 99 fim311 98 | SAD1024A 1350 | 7404 127497 15| 74193 45|20 28] 193 130
01:385pF  2a5p L 3x310pF 495p fons, 13 f2a7s0v 35 | 7418pn 18liv3iBH 205 | SAS660 195 | 7405  q3]74100 8s | 74194 404z 98| 194 166
007 3660F 2785 Oogalt  a%%ploaar 12 f2A0RO 3 | JAi%er 35 | (m3t8s 195 | 5AS570 195 | 7406 23| 74104 62] 74195 a0)47 63 195 136
2 PJ0A70 12 15 00y a8 747C14pn 70 | mM324A 68 | SG3402 295 | 7407 30| 74105 62| 74196 as]as 120 196 100
RF CHOKES OA79 15 1547400v 53 | 748C8pn 36 | iM339 70 | SN76003N 170 | 7408 33| 74107 20} 74197 as| a9 120 197 140
1uH. 4.7.10. 22. 33. 47, 100. 200. 470 8“3; 15 5a/600v 85, | 7538 pin 150 | Lm348 90 | SN76013 140 | 74p9 14| 74109 30| 74198, 80|51 24| 221 86
1750, 1TmH. 2.5.5.10 35p each 0:90 M itiaoov 72 | 810 159 | 1mM349 125 [ SN76013N0 130 7470 + 14| 74110 54| 74199 000 | 64 28 | 240 236
A3mH_100 SOp sech I 5a01 ;AA/ZOOV 75 | Av-1.0212 580 | LM373 290+ | SN76018 148 | 7411 14} 74111 60 ;:;g? :gtz! gg ‘:g gg; :g:
I 48400 ‘AY-1-1313A 660 | LM379 375 | SN76023 140 7412 17| 74116 150
VEROBO (2" oAl pon 8:?30 H 1a7600 100, | Av11320° 318 M380 80 | SN76023ND 130 | 7413 21| 74118 70| 74246 204] 73 a8 | 243 232
2% x 3% sl 209 4A/800v 120 | Av.15050 190 | im3IN 146 | SN76033N 175 | 7414 30| 74119 10 74247 204} 74 a1 | 244 155
20X seh P 2 J0a202  BMiioov 73 |Av.15051 145 |im3n2 125 | SN76115N 215 | 7415 274120 79 74248 240) 75 ag| 245 270
e o s 2 D 4lear20ov 78 [ Avi167216 195 |imiass 50 | SN76131 110 | 7417 26| 74121 25| 74249 204] 76 a0’| 247 190
x5 o2 oob  a3p |indoo: 2 olsasa00v s fAv3i1270  sa0 | m3g00 60 | SN76227N 11507420 1474122 3174251 125178 40| 248 190
217 1690 1350 P naol’2 5 laviea 56 | Av.3.8500 390 |LM3909N 70 |'sN76477 225 | 7421 2974123 35) 74265 63183 115 | 249 190
AN 2105 1808 1300 |INagatss S PVM1B o a0 [AvSio2en 260 [im3oii  12s | SN76660  s0 | sads  ia|7aizs  33] 74203 3zo|os  1is| ey 1
S o Ara Wl P e O AY:51230 450 JLM3914 220 | TAa550 50§ 7423 - 17| 74126 31} 74278 22086 43253 142
3 mn op — b | e i | Ar51315 60 [LMi3600 125 )| TAA960  320) 7425 18).74128 s0| 74279 119} 90 38257 110
Spotface Gl o0 |isas N E AY-513174 630 [M252AA 750 [ TAA621AX) 228 | 7426 2574132  az| 74283 173|901 104 258 10
HER T LI Eoa 201 ZENERS AY-52376 980 |M253AA 795 | 1an6G1A 155 | 7227  1a| 74136 60| 74284 38592 891259 160
B eoRAOToTeer J2o0 130100V 18 [ Range V710 | av53500 . s10 | Mees3 275 | 1AA700 3537428 asf74141  az] 74285 385(93 89| 261 as0
O RnOAREIIEE 90p | nvsoov a9 ]3OV 00w 1 avs3so; 418 |MC1204 o000 | 140100 159 | Jase  1a|74182 16a| 74200 128|05  138 ] es 52
Y3 Board el 11227 2 Bpeach }.v.53600 1090 |MCi301 79 | TBAI208 70f 7432 1574143 250| 74203 150|96 116 | 273 244
- Vero Group Board 60p | 3A/1000V -} Range 3V3 1o AY-5-4007D 650 { MC1303 88 | TBAS40Q 220} 7433 4074144 250| 74298 185|107 44 1275 250
S Boad 12850 130 | 33V 1 3w AY-6-8100 735 |[MC1304P 260 | TBASS0Q  330°| 7437 17] 74145 "s2) 74365 128]109 . ss| 2739 66
VERO WIRING PEN y: 15peach | ca301: 100 fMC1310P 175 | TBAB41.A12 7438 17| 74147 110] 74366 118] 112 55 | 283 192
Pius Spool  326p et CA3012 150 [MC1312Pa 195 | BXorBx11 280 | 7440 13|74148 8o} 74367 11s5{ 113 50| 290 128
Spare spool (wire) B0p Combs 7p each NOISE SCR CA3014 137 {MC1488 85 | 184651 180 | 7441 5| 74150 50| 74368 124] 114 50!} 293 128
- 75J 180 3 CA3018 68 |MCi483 TBASQO 90 | 7442 36| 74151 391 74390 184] 122 70'] 295 185
FERRIC CHLORIDE '—T-lThvnnom CA3020 170 |[MC14433L 1250 | TBABIO 951 7443 8o 74753 5074393 184] 123 70| 298 168
1ib bag Anhydrous 70p + 35p P&P VARICAPS 0.6A200v 30 | CA3023 170 |MC1495 350 | TBA820 70 | 7424  Bo ;::gg 60 74493 198 :;g u;g g;g ;;g
Y : CA302 MC14 TBA920C 260 as| 75150 120
DALO ETCH RESIST PEN 7 sporc i 75, MVAMTIS , |oBAt00v 30 30784 80 e oozt llrensacal r2ye a4 0lyaise  as|7sas0 'aelize  eel 336 oal
COPPER CLAD BOARDS Bato2 25 |9BA200V 35| Ca3036 110 |mc3302 o000 | TCA270n 220 | jdae  oo|74137 36| 75491 se|i32  es |33  aae
Fibre Single  Doubls- SRBP [i88104 40 421 Ca3023 190 IMC3340P 120 | 1CA965 120} 7443 4574159 160( 75492 941136 55 ) 347 1as
Glass Sdod sded  B.5°x8.5” | BB10SE 40 | AS00V 700 Snoie 140 [MC3360P 120 | TDA1008 310 7450 48| 74160 55 138 85 | 348 186
ever ye % aop | B8106 40 |oason 32| Ca3oss 71 JMc3a01 52 | 1041022 575| 7421 q1e}74160 ss| ZALS |i30  ss|352 228
6'x12" 130p  178p a oy 3fcazoss 210 IMC3203 135 | TOA1024  105] 74535 16| 74162  55{ 00 11145 . 108 | 355 228
BA CA3075 175 FMEM780 205 [ TDA2020 320 | 74514 1| 74163 5] 01 11147 170|365 65
SOLDERCON PINS TRIACS 500V 8B Sng0c 70 | MFCE040 a7 | rio6ice 76| 7260 18] 74164 60 02 13| 148 173|366 65
100 50p; 500 200p 3A200V 48 ?‘2‘2303"0\’ 85 Ca3081 190'|MK50253 650 |,TLO62CP 125 7470 2374165 60) 03 13151 96367 65
DL SOCKETS 3aa00v 50 | AT :;. CA3085 95 |MK50362 650 | TLOBACN 1994 7472 2374166 75| 04 14153 78| 368 66
TEXAS) Love Wi EDGE BA100V 54 12 CA30898 210 |MK50398 635 | TLO72CP 125°| 7473 19| 74167 150 05 23155 86 | 373 180
{ 3) Low Wire | @ ONNECTORS: BA400v 64 [ ZMBOOV. 120 Ca3090a0 398 Mm5303 635 | TL074CN 198 | 7a7s  se] 74170 88 08 22]156 96374 180
8 oo o0 28p { Double type 1 8ABoOV 108 | 8T106 1501 355 200 fmms07 1278 | TLOBICP 5217475 25)74172 3s0 09 22[157 76375 160
14 pn 12n 3on| 2x10way — s | 12A100v 0 |8TITE 50} 3050 90 fMm57160 620 | TLOB2CP 96 | a76 2274173 “es| 10 20|158 95377 212
Tl iy se M e sty ash | 124400V 70 ?1464 381 cazia0 70 |NESIS 80 | 1L083CP  105) 7450 4074174 s0 11 221160 128378 184
(5 on 1ep 525 | xi6way 115p 1208 | 12AB00V 115 [ TC 22 | Foasoc 60 |NEs T8 210 | rosacN  130] 7a87 . 70474175 85|12 23 181 898|379 215
2o oeliaatl ek [5155 Vuop“ 16A100v 240 | TICAS 251 017106 795 {NESA3K 210. | usrat70 198 | 7482 ' ag| 74176 50|13 38 )|162 138|384 86
32 o 255 Tom| 2435 way 1495 1000 | 164400V 105 | 2N4448 1404 510, g7g [necss 185 | UAAIBO 198 7483 a9 ] 74177 as |14 750163 1021390 230
2 o B U sy ees 16A500v 120 | 2N%064 38§ (i sozacc 335 fnesss 22 | 2Nata 90| 7484 8o |74178 60|15 301164 114]393 230
D B 5P Koletie 5 Op 25A500V 235 g ICM7205 1150 {NESSEDD 60 | na24E 130 | 7486 0 74179 o000 | 20 20165 754395 218
6 fon o j0sol Siouey e . f 25AB0OV 295 DIAG ICM72)5 1050 |NES60 325 | 2n425€  a15|7ag 167 74180 50| 21 2L 6 6226 J3ICREIN215
40 pn 50p 109p | 2x43way 232p T28000 120 | o7 20| 'CM72168 1950 | NESE! 395 | ZN1034€ 200 | 7489 130 | 74181 118 | 26 48170 288 39 27
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wATFORD ELECTRONICS

modules) Pre amps, Amplifiers & Power Supplies.

HYS5 Preamp. 500mV RMS

HY30 Amplitier. 15W RMS/8Q
HYS50 Amplifier. 25W RMS/8Q

HY 120 Power Amp. 60W RMS/8Q
HY200 Power Amp. 120W RMS/8Q

HY400 Power Amp. 240W RMS /40

ILP MODULES 15-240 WATTS

We are now stockists for these worid famous fully guaranteed (2

POWER SUPPLIES
PSU36 — Drives 2 x HY30s
PSU5S0 — Drives 2 x HY50s
PSU70 — Drives 2 xH120s
PSU90 one HY200
PSU180 2 x HY200 or one HY400

years guarantee on all

€4.75

£€4.95]

£€7.25
£15.40
£18.50
£27.50

£6.38
£8.18

i SLIDE 250V:
OHIO SUPERBOARD 1 {SWITCHES
Now Exstock Price £263 45 £229.00 TOGGLE 24 260v. | WADROT :;:
Fully assembled and Tested Requires +5V at3aanda | SPST 28 | OPOT 13p
Video Monitor or TV with RF converter 1o be up and DPST ord 4 pole 2-way 24p
running (Data Sheets supplied) 2PD'T Joft agp -
8K Microsott Basic in ROM 4K Statc RAM on Board pote on 54p’ ;U‘“ BUTTON
expandabl 10 8K 3 » g tosded
Full 53 Key Keyboard with Upper / Lower Case & User gg;;:‘:;or‘:reeésv SPST on/off 80p
programmability and a lot more. See it for yoursel! SPSTon/off  BAp SPDTc/}M' 8Sp
Continuous demonsiration on at ous retail shop. SPST teased 85p DPOT 6 Tag 8%p
DPOT 6tags  70p :::L":‘:
VDU HARDWARE UHF MODULATOR | 2557 e o 720 | PushoMake 18
7415163 148 | £220 R £3
e £1.18 | Wide Bandwiain Moduiator | ROTARY: Make your awn multiwoy Switch.
AY5.1013 £4.50 tor Computers £4.70 | Adjustsbie Stop Shatting Assembly. Accom-
AY.3.1015 :5.60 Thompson-CSF VDU  Board maodate up 0 6 Walers 76p
T 5580 | sFxexesade 1 €69.00 | Mains Switch DPST tofit 34p
SFS80102 £2.05 Full Asci KEYBOARD Low Break Betore Make Waters. 1 pole /12 way.
£2.05 FCost. Reagybuit tested &I 2p/6way. 3p/4 way. dp/3way. 6p/2way
§N3g3ga £1.20 guaranteed Full technical de- a7p
SN7545) 7'0 taits supphied. Only £49.75 Spacer and Screen Sp
2N78452 70" KEYPADS 4x4 matrix Push- |  ROTARY: (Adjustable Stop)
IN75454 e zg button Reed Switches assem- 1 pole/2 1o 12 way, 2p/2 to 6 way. 3
TMS6011 €35 Y Extremely reliable. Only pole/21t0 4 way, 4 pole/2t0 3 way  4&1p
£4.' ROTARY: Mains 250VAC 4 Amp  dp
3 TRANSFORMERSH (Mains Prim. 220-240V) .
?&{?TALS 5. | 506909V, 12:0-12V 100mA 95p ALUM. PANEL
Al gsg SVA: 6V..5A 6V-5A; 9v-4A 9v-4a; 12v-3a7 {BOXESH METERS *
TMH Z 323 12V-.3A; 15V-.25A 15V-.26A 196p WITHLIO o F8$D
JaE ) 12v: 4.5V.1.3A 4.5V-1 3A; 6V-1.2A BV-1.2A; | 3,201~ 54 § 60x46x
e = 12V-5A 12V_5A; 15V- 4A 15V:-4A; 20V-3A | 504,501y 2 f 35mm
Tooosm  3es | 2Q%A 2200 200 p&p) 4§ guaxiie 72 | O30A
180 &5 24VA: BV-1,5A 6V-1.5A; 9V-1.3A QV-1.34: {400 1.« g | 0-100uA
ML HY T2V-1A 12V-1A; 15V-8A 15V-.BA; 20V-BA | 4o 14~ a8 | 0-500uA
2233610M 135 | 20V A i 290p (45p p&p) . | 4px2 72 | S 1mA
Yo 135 |- BOVA: 6v-4A 6u4a. 9V-2.5A 9Y.2 5A; 12v-2a° | 534,02 og | 0-5mA
o 12V-2A; 15V-1.5A 16V-1.6A: 20v-1.2a 20v- | 5.5 o8 | 0-10ma
g 223 1.2A; 25V-1A 25V-1A; 30V-.8A 30V- BA SXonov 148 | O-50mA
8.08333M 275 ! 3800 (S0ppkp) | g.530 185 | 310004
S e 275 | 100va: 12v-4A 124 15V-3A 15V-3A; | (0.5 210 | 6-500ma
ot S 20V-2.5A 20v-2.5A; 30V-1.5A 30V-1.54; | (o4, 01A
o) mﬂi 323 40V-1.25A 40V-1.26A; 50V-1A 50V-1A 850p 12x5x3"
12MHz 392 {60p p&up). (N.B. p&p charge to be added above ;éxﬂx:!
14 3181MHz 300 our normal postal charge.)
t8MHz 2
[EVACTVIE 1N "lLTTAo(':‘:’E R;EEU,L_AT_O_BS.Q OPTO
1 ve — Vi
J00mmne 333 | ov 7805 1asp 7905 2200 [ELECTRONICS
323 7912 220 i
GaomH: 323 |12V 7812 145 P o .
15y 7815 145p —§ LEDs with Clips 4%x3%x1
m—c—ey |8V 7818  145p - 2309 ged 13 g?gsk
N . ot : : 11Grn 17 pA
_ET1 Projects: gc ;ggsm el Casing_ 05 sopf TIL212 Yel 18 0-5004A
Parts avaitable | SV 7805 308 1a15 90p] 2 Red 14 595p soch
for: g:lick \5v 7815  80p 7915 aop§ 2" Amber Grn Yel i
Eliminator 18v 7818  85p 7918 90p 18 .
Ambush; Gui- 24V 7824  85p 7924 90p §a:av$ ! EDs R?a 7 Segment Displays
tar Effect Unit; | 100mA TO93 Piasuc Casing O ey b
Audio Display; | 5V 78L05 30p 79005  65p8 5200 285/ 111313 3" CC
Car Projects; 6v 78162 30p ~focen 120i TIL321 5" CA
Rear Screen BV 8LE2 RN 30p, —JORPI12 63 TiL322 5" CC
12v 78L12 30p 79112 65pd ORpe) 85 0L364 3 CC
Heater Cort: 15V _78L15 30p _ 79L15 85pdons7yy 45 DL707 3" CA
trolier; LM300H 170p  LM327 270p DL747 6" CA
Audible LM305H 140p LM723 38p 1SOLATORS  FND357 Red
Repeater. LM309K 136p  MVRS 180pq 1174 48 3 Green CA
Send SAE plus | (M317K 350p  MVR12 180pf 1L 2 85 &' Green CA
5p for list. LM323K 628p  TAA550 50pRTIL114 95 LCD 3% Digit
(M325N 240p  TBA6258 95pf TiLT17 110 LCD 4 Digr
LM326N  240p  TDA1412 150p
3389 230 | 4029 5414070 14 | 4435 540 | 4543 155
4as 150 | 4030 50 | 4071 14 | 4240 1275 :‘Sgg 375
447 144 | 4031 150 | 4072 14 | 2250 260 | 45 98
490 180 | 4032 80 | 4073 14 | 4451 220 f 4554 150 COMPUTER
668 182 | 4033 95 | 4075 14 { 4452 4555 a6 | 16s
669 182 | 4034 116 | 4076 57 | 4490F 310 4556 aa | 2102:2 225
€70 248 | 4035 80 | 4077 14 | 4a00v 2404557 365} 211t 195
4036 80 | 4078 14 | 4501 16| 4558 105 | 211202N 250
4037 100 | 4081 18| 4502 57| 4559  375| 2114 550
4038 108 | 4082 14 | 4503 az| 4560  210] 2613 650
CMOS*| 1030  320| 1085  s2| 4506 a6 4561 65| 2708 775
. 12| 2040 51 | 4086 52 | as07 35| 4562 375 | 27L08 095
ool 12| 04 so | 4085 110 4508 1e60] 4566 155} 2716 2550
oo 12| 4042 so | 4093 35| 4510 ss| 4560 280 411616x 1050
o0s oa | 4042 a6 | 4094 95 | 451 go| 4572 26| 4027 325
4007 T4 | 2084 4095 48 | 4512 70| 4580  s9s5] 4047 750
2008 1) 4045 145 ) a0os 105 4513 206 | 4581 297 74s188 185
V000 30| 4048 66| 4007 372 4512  140| 4582 130} 745262 895
Vo) 39| 40a7 87| 4008 99 | 4515 299 4582 75| 745287 325
A 78 | 4048 58 | 4099 145] 4616 52| 4584 63] 748470 328
oz 15| 4029 25 | 4160 78| 4517  3s2) 4585  105] 74547 825
o3 36 | 4080 33 4161 78 | 4518 58 81L5e5 125
o 35| 205t a5 | 416! 78| 4519 55 811596 126
Ao 25| 4052 a5 | 4163 78| 4520 56 811597 137
Vo 831 4083 as | a174 82| as21 228 AY-5.2376 920
2017 s: 4054 110} 4175 78| 4522 148 CPi1610 920
oy 80| 4o0ss 99| 4194 90 | 4526 65 MC1488 a5
Viod 004056  110| 4408 70| 4527 152 MC14B9 20
poa 32| 4057 1es0 4400 670} 4528 55 MK4027 4K 326
oot 70| 4050 asof 4410 670] 4509 145 MK4118 2099
o0 321 a060 90| 4411 795 4530 85 280CPU 2.5 990
iG23 50 2081 1200] 44128 1250 4531 138 Z80CPU'AM 1099
1 2062 995| 4s12v 1050 4532 67 %go ETS 595
0 PI
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Here's why
you should buy
an ICE. instead

of just any

mulfimefer

. Best Value for money.

% Used by professional engineers, D.I.Y.
enthusiasts, hobbyists, service engineers.

% World-wide proven reliability.

% Low servicing costs.

*% 20K /volt sensitivity and high accuracy.

% Large mirror scale meter.

o Fully protected agaigst overload.

s 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 —
E32.00+ VAT

— ELECTRONIC BROKERS LIMITED |

49.53 Pancras Road, London NW12QB.

Tel: 01-837 7781. Telex: 298694.

’
Please send me full colour leaflet and prices on whole ICE range including
| accessories. l

| Name .

Address .



SOCKET TO ME

To simplify fault finding and
component replacement for the
commercial market, Winslow
Component Systems have de-
signed a transistor socket for
TO220 and TO 202 power tran-
sistors.

Available in two versions, the
W3416 has staggered contacts
to stop it falling over during
flow soldering, and the W3416S
has in-line contacts.

The body of the socket is
moulded in glass-reinforced
polyester and the phosphor
bronze contacts are available in
both gold plated and bright acid
tinned finishes.

For further information con-
tact Winslow Component Sys-
tems Ltd, Southern House,
Edenbridge, Kent.

7 i B, TH
BRI RS v Ee
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news digest..........

CB SPECIAL
Price change — CB
Special, from the

publishers of Hobby
Electronics, will cost 75
pence plus 25 pence pos-
tage. Just send a PO/
cheque for £1.00 to CB
Special, 145 Charing
Cross Road, London
WC2H 0EE.

CASE STUDY

Having problems boxing your
goodies? You might find what
you want in the new releases
from Vero and West Hyde De-
velopments.

Vero’s G-Series is a range of
small metal instrument cases,
which come in three standard
sizes with satin anodized
aluminium top cover, and front
and rear panels and base in
matt black PVC-clad steel.

When the case is assembled,
there are no visible fixings. The
cover can be removed by un-
screwing the feet. The cases
have a sloping vizor to protect
light displays against glare.

The latest additions to the
BOCON range from West Hyde
are ten, two part cases with
loose front and rear panels.

PCBs can be mounted on the
bosses, the three middle sizes
taking one and the three largest
sizes taking two standard

Eurocards on both top and
base. Further pillars are alsc
provided as intermediate
mounts as are extra chassis,
supports.

A useful feature of this range
is that the four smallest sizes
are available with battery com-
partments at one end to take
IV5 pencells or flat 9V types.
The smallest case is intended
for use with hand-held, battery
instruments.

Further details of Vero’s G-
Series from Vero Electronics
Ltd, Industrial Estate, Chan-
dler’s Ford, Eastleigh, Ham-
pshire SO5 3ZR.

For information on the
BOCON range, contact West
Hyde Developments Ltd, Unit
9, Park Street Industrial Estate,
Aylesbury, Bucks HP20 1ET.

Happy Boxing Day!

SERVO AMP

New from Ferranti, the
ZNA419CE is a precision IC servo
amplifier for use in pulse width
position servo mechanisms and
motor speed control applica-
tions.

It features low quiescent
current, high output drive
capability, low external com-
ponent count and can operate
over a wide range of repetition

rates and pulse widths.

The device operates from a
standard 1.5 mS pulse width
with Schmitt trigger input
shaping. The supply can be an-
ything from 3.5 to 6.5V as the
ZN419CE incorporates preci-
sion internal voltage stabilisa-
tion.

More information can be
obtained from Ferranti Elec-
tronics Ltd, Fields New Road,
Chadderton, Oldham OL9 8NP.

We’'ve had several inquiries about errors in the
System 8000 Tuner-amplifier project, which
appeared in the June and July editions of ETI.
Unfortunately, we are unable to answer any
technical queries on this project as the design
from which Uni-Electric are producing their kit
has been changed since we published the pro-

ject.

In view of this, all inquiries on the System 8000
should be addressed to Uni-Electric Ltd, 182-184
ddington Road, South Croydon, Surrey. Tel.

01-657 4136.

L

Vero’s G-Series © , .
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POWERTRAN

PS14002 STUDIO MODEL

cabinet size 17.2" x 17.2" x 6.7

COMPLETE KIT ONLY £196.90 + VAT

FOR ELECTRONIC KITS OF DISTINCTION

200+ 200 watt AMPLIFIER

As featured in Electronics Today International
400W rms continuous — 800W peak!
0.03% THD at FULL power!

PLUS all the following features too!

* Each channel totally independent with its own stabilised power supply driven by custom designed
TOROIDAL transformers!

# Inherent reliability — monster heat sinks for cool running at the hottest venues — electroni¢ open and
short circuit protection!

% Ultra low feedback (an incredible low 14dB overall!), super high slewing rate (20V/u s}, 200W rms.
continuous to 4 ohm from EACH channel, input sensitivity 0.775V (0dB).

% Professional quality components, sturdy 19" rack mounting chassis complete with sleeve and feet
for free standing work t00.

# Easy to build — plenty of working space with ready access to all components, minimal wiring,
extensive instruction suitable for both experience constructors and newcomers to electronics.

»

Value for money — quality and performance comparable with ready-built amplifiers costing over

COMPLETE KIT ONLY £49.90+ VAT

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low
priced — but professionally finished — 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 200 is simplicity itself with minimal wiring needed
making construction very straigthforward.

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

MATCHES THE CHROMATHEQUE 5000
LIGHTING EFFECTS SYSTEM PERFECTLY!

T20+20 20W STEREO AMPLIFIER £33.10+ VAT

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30) is also available for £38.40 + VAT.

MATCHING TUNERS — SEE OUR FREE CATALOGUE!

FREE CATALOGUE.

PRICE STABILITY: Order with confidence. Irrespective of any price changes we
will honour all prices in this advertisement until October 31st, 1878, if this month’s
advertisement is mentioned with your order. Errors and VAT rate changes excluded.
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 is made for carriage.
or at current rate if changed.

SECURICOR DELIVERY: For this optional service (U.K. mainland only} add £2.50
(VAT inclusive) per kit.

SALES COUNTER: If you prefer to collect kit from the factory. call at Sales Counter
(at rear of factory). Open 9 a.m -4.30 p.m. Monday-Thursday

£600t

MPA 200 100 WATT (rms into 8-) MIXER/AMPLIFIER

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page are supplied with fully finished metalwork, ready assemblied 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, bolts, 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 to spread their purchase or perhaps make their own cabinets or metalwork. Prices are given in our

ouRr cATALOGUE IS FREE! wriTE or PHONE NOW!

POWERTRAN ELECTRONIGS

PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NM

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

This easy to build version of our world-wide acclaimed 75W amplifier 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 seiection 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 amplifiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

ANDOVER
(STD 0264) 64455
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is the
watch offer

they said even ETI

could never do. SEIKO

at a 40% discount! After all no-
one discounts Rolls Royce do they?
Well here itis. ASEIKO Memory Bank

Calendar watch which retails everywhere at £138

for only £79.50 inc VAT and Registered Post charges.

The watch itself is a different league to other timepieces. It

shows day, date, month, hours, minutes and seconds continu-
ously, and switches to display the full calendar, month by month, from

January 1st 1930 to December .31st 2009 at the push of a button!

Twelve or twenty-four hour display can be selected and changed at willl Up to
ELEVEN dates in the forthcoming year can be set as “"MEMO” dates in the memory
bank, and upon the alloted day the watch keeps the word MEIVIO flashing on the
display to remind you of whatever it was you forgot. No more forgetting birthdays,
anniversaries or evenings out!

Battery life is a good two years and the watch carries the full SEIKO guarantee.
{Although these watches are so reliable chances are you'll never find out how good
that is!)

Operating the watch is simple and logical, and you don’t need a pin to set it either!
Even battery changing is facilitated by the ‘hatch back’ construction. You'll never
see an offer like it again for a long long time, and even now we can’t hold this price
for long, so now’s the time to get yourself the best there is in a watch, get a SEIKO
and get it at ETI’s prices!

Orders can only be accepted using the coupon below, and then in order to be fair to
everyone, only one watch per coupon. Supplies at this price are limited, so forgive
us for being so formal!

T
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To ETI Seiko Offer
145 Charing Cross Road
London, WC2H OEE
| enclose cheque/P.O. for £79.50 payable

to ETI for ONE Seiko Memory Bank
Calendar Watch.

MEMORY-BANK
CALENDAR

88, 4-SILACT  24MA SELACT
PASTY »-8gT LIGHY  BET




Gar Audio

Manual 3
MW/LW

Full medium and long wave tuning. Com—
plete with speaker and mountings. Suitable
for positive or negative chassis. Latest

del.
~ 4 £1.00

£10.25 + post

Push-Button

One LW, four MW buttons plus manual
tuning. Complete with speaker and moun-
tings. Latest model, negative chassis only.

Stereo FM/
Cassette
+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and balance controls
Fast forward facility on tape. Adjustable
shafts. Suitable for 4 or B ohm speakers (not
suhpplied)‘ This model is discounted else-
where at £60 up

£1.

£40.95 + o

Stereo '
Speaker Set

Suitable for abovef
stereo unit. Good quality
in surface mounted
casing, 5W nominal :
8W peak. = 70p Post

£4.00
(pair)

Telescopic Car Antenna

Multi-section standard type, suitable for

£1.60 + 30p Post

Metal Detectors

7
=«  Treasure Tracer Mk llI
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 model'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 time of going to press.
Caliers by appointment only please.
‘Send s.a.e. for illustrated leaflet.

Minikits Electronics Ltd.
6D Cleveland Road
S. Woodford
London E18 2AN

CALCULATORS

« SPECIAL OFFER
TEXAS T159 fogether with PC100B
(Complete as manufacturer's specifications)

TEXAS/HP Accessaries available
#TEXAS T159 (New Card prog 960 prog steps of 100 mem)

£156.50
#TEXAS T158 {New Key prog 480 steps or 60 mem) £60.00
#TEXAS PC100B (New updated Printing Unit for T158/T159)

£€140.00

#TEXAS T157 {Key Prog 8 mem. 150 Keystrokes/ 50 Prag Steps)
£25.00

TEXAS T133 {New — same spec_as 7130, but 3mem) £13.9§

#TEXAS T145 (New updated version of the Texas T140) £19.98

#*TEXAS 42MBA (10 Oig Fin /Stat Prog 12 mem 32 keystrokes)
£42.95

*TEXAS TI PROGRAMMER (Hexadecimal Oct) £46.50
#TEXAS T151/iii {(New 8 Dig+ Exp 10 mem 32 Prog Steps. Stat

Scr) £28.30
TEXAS T150 LCD (Sci/Stat. 2 Con Meme) £23.00
TEXAS T125 LCD (Sci/ Stats) £18.50

Make more of your
Toxas T188/59 Calculstor
MATH/UTILITIES MODULE
1f you write your own programs this library is for you! Most
programs in this library are designed to be used either on.their
own or as subroutines of your programs.
Applications range from utlity programs such as printer
formatting and larg le plotting 10 i
routines
Module includes
Prompter. Alpha Messages.
Printer Formatting. Superplotter.
Sorting. Data Arreys.
Dsta Packing. Prime Factors.
Hyperbolic Functions.
Gamma /Factorial.
Rendom Numbers.
Normai Distribution.
Interpolation. Roots of a Function.

]
Differsntial Equations.
Discrete Fourier Baries.
Calculator Status.
Variable Arithmstic
Moduile Check.

*TEXAS T158 with Maths /Utlites £80.00
*TEXAS T159 with Maths/Utilities £1886.50
«TEXAS 7168 with Applied Statistics £80.00

#TEXAS T153°With PC100C & Appiied Staustics  £305.00

*SUMMER SALE
TEXAS T159 C. lete as s spec
master module. charger, eic.), PLUS statistics module and
extra set of 40 Blank Prog Cards with wallet, etc.

LY £180
#CBM 9190R (as 4190R but with 9 memories) £27.50
#CBM Pro 100 (72 Step Prog) £29.50
#HP33E {8 mem Pro Sci/Sta) 64.00
#HPE32E (Advanced Sci with Statistics) £50.00
#HP31E {New Sci replaces HP21) £35.00
#HPB7A (C. Prog 224 Steps 26 Mem) £257.75
#HPI7A (Fully prog with Printer) £422,00
CASIO AQ2000 (updated AQ1000 Cal. 3-Way Stopwatch / Alarm
plus Date Calendar} €22.00
CASIO FX3100 (LCD Sci Std/DP /Rec ) £22.50
CASIO FXBOOO (as above + Stop Watch/Alarm) £€27.73
#CASIO FX202P {127 Step Sci Progs Con Mem) £44.50
CASIO FXS01P (Sci. LDC Prog. 128 Steps. 11 Mem) £48.00

CASIO FXSO1P (Sci LCD Prog 256 Steps. 22 Mem) £84.00
CASIO Prog Adapter — permits Progrs to be recorded on to
standard cassette recorders for reply on Casio FX501P/EX502P at
laster stage

with 8K bytes RAM 2001-8 £550
PET. 2001/4 £499
Pet 2001/ 16N £875.00

‘ COMMODORE PET COMPUTER
I Fully guaranteed Warranty by CBM

[ NOW IT'S YOU AGAINST ‘COMPUTERS®
BORRIS the most advanced chess computer yet. Borns’is
ideal tor learning and improving your chess game from
beginner to master. Borris can play against himself, has
Alpha-Numeric promjpting 1o help improve play and by simple
switching you have tacility to follow Borris's thinking while'he
analyses position before making a move. Walnut case,

wooden chessmen, board mains adaplor, etc £175.00
CHESS CHALLENGER ‘10° (10 Levels of beginner to
master, £135.00

CNES’S C‘HALI.ENGER 7 (7 javels of game) £88.00
e
#* FREE — Mains/Charger included #

GOODS fULLY GUARANTEED. PRICES EXCLUDE VAT (ADD
16%) BUT INC. P&P CHEQUE WITH ORDER

Company / Hospital and Govemnment orders accepted by phone
Bgrclaycivd /Visa/Access accepted by phone

Tel. 01-455 9823

EXPORT ORDERS WELCOMED
I Air Freight/ Air Post Delivery l
Quotatidns on request. Payments via Letter or Credit/Int. *
Money Order / Credit Card, ete.
— e Mas S s mEn e S S —d

MOUNTAINDENE

22 Cowper St., London, EC2
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SCOPE FOR IMPROVEMENT

Philips have announced two new 35 MHz
oscilloscopes to extend the facilities already
found in the well-proven 25 MHz range.

In appearance, the new scopes, designated
the PM3216 and PM3218, are very similar to
their predecessors, Spot the new scopes in
our photos. (The new models are below).

The main difference between the two new
instruments is that the PM3216 is dual-tracs,
single timebase and the PM3218 is the dual-
trace, dual timebase model. The PM3218 also
features an alternate timebase so that both
main and delayed timebase signals can be
displayed for easy reference.

Sensitivity for both of the new models is
2mV over the full 35 MHz bandwidth, coup-
led with a trigger sensitivity of 1 div and an
external trigger sensitivity of 200 mV. In
addition a 10:1 attenuator on the external
trigger-provides a very wide dynamic range.

Z-input modulation makes the scopes ideal
for logic analyzer applications.

Both accuracy and ease of use are en-
hanced by means of double insulators which
allows the instruments to be operated safely
without an earth connection, thereby
eliminating earth loop and hum problems.

The new models can be operated almost
anywhere, with possible mains supplies of
110, 127, 220 and 240V AC (2 10%) in the
frequency range 46 to 440 Hz, and also 21 to
27V DC. An optional internal 24V battery
supply makes the unit truly portable. Power
consumption is 30 W.

Further information from Pye Unicam Ltd,
York Street, Cambridge CB1 2PX.
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BUMPER BUNDLE
FROM LEKTROKIT

We suspect that everyone at
Lektrokit must be working 26
hours a day, 8 days a week.
Every post seems to bring news
of more goodies from them.

Let’s start with the Powerace
103. No, it’s not an electronic
poker game. Lektrokit describe
it as a circuit prototype con-
struction aid. It's a complete,
self-contained unit, enabling
analogue and/or digital circui-
try to be built without using

one of those nasty, hot sol-
dering irons.

The unit has its own internal
power supplies to provide all
necessary power rails for the
circuitry under construction.
DC voltage outputs of +5V
(750mA), +15V (250 mA) and
—15V (250 mA) are available.
All DC supplies are regulated
with ripple and noise of less
than 10 mV and line and load
regulation of less than 1%.

The matrix of 1680 solderless,
plug-in tie points will accept all
ICs and has the capacity to hold
up to 18, 14 pin, DIL packages.
A 15-0-15V meter on the front
panel has accessible inputs, en-
abling supplies or circuitry to
be monitored.

The front panel also carries
two logic switches, two data
switches and two buffered LED
logic indicators.

Poweraceis only 7.5 X 11.5x 4
in, weighs in at 2.5 lbs and is
mains powered.

Lektrokit is also to market

three new units that together

form a solderless breadboard
system.

The 217L and 234L terminal
strips and the 206R distribution
strip offer 170, 340 and 48 pre-
connected sockets respectively

on a standard 0.1 in matrix. The
three units can be fixed
together in any configuration.
Each has a self-adhesive back-
ing for fixing to any flat surface
and screw holes permit more
secure fixing (they even give
you free screws!).

When you have your bread-
board, try to persuade granny
to buy you a Lekrokit bread-
board jumper wire kit. Each kit
contains 350 wires with their
ends already stripped and bent
at right angles for instant use.

Fourteen different lengths
are included, from the smallest
pieces with a 0.1 in span, for
linking adjacent holes on the
0.1 in matrix, to others with a
span of five inches. Each length
has its own distinct colour
sleeving for easy identification.
All the wires are solid, tinned 22
awg with PVC sleeving. The kit
is presented in a smart, com-
partmentalised case.

That little lot should solve
some of your Christmas stock-
ing problems. If you want to
know more about these Lek-
trokit products, contact Lek-
trokit Ltd, Sutton Industrial
Park, London Road, Earley,
Reading, Berkshire RG6 1AZ.

GIGAMPU COUNTER?

No, it doesn’t count Gigampu's.
It’s an MPU-based frequency
counter from Racal with a
frequency coverage of 10 Hz to
26.5 Gigahertz.

The model 548 extends the
standard range of the 54 series
to 40 GHz with a resolution of
1Hz. Further options, to extend
the range even further, are in
the pipeline.

Standard features are high
sensitivity to —30 dBm, input
protection, easy to operate

12

keyboard control and keyboard
selected test and diagnostic
functions. Options include
power measurement, GPIB
connection, remote
programming/BCD output and
digital to analogue converter
output.

For further details contact
Racal-Dana Instruments Ltd,
Duke Street, Windsor, Berk-
shire SL4 1SB.
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Measure Resistance to 0.0101 ...
At a Price that has no resistance at all

*FULLY GUARANTEED
FOR 2 YEARS

"METAL CASE

*EX STOCK DELIVERY (subject to availability)

THE ULTIMATE IN PERFORMANCE - MEASURES RESISTANCE TO 0.01 OHMS,VOLTAGE
TO 100 MICROVOLTS, CURRENT TO 1 MICROAMPS AT LOWEST EVER PRICE!

FEATURES SPECIFICATIONS:
e 3% digits 056" high LED for easy reading DC Volts Range 200mV, 2V, 20V, 200V, 1000V
100 Q . Accuracy 1% + 1 digit, Resolution .1mV
U uV, TuA, 0.01€2 resolution Overload protection 1,000 volts max
e High input impedance 10 Megohm AC Volts Range 200mV, 2V, 20V, 200V, 1000V (Response 45Hz to 5KHz)
. . . . . Accuracy 1.5% # 2 digits, Resolution .1mV,
e High accuracy.ach|eved with precision resistors, Overload protection 1000V max, 200mV scale 600V
not unstable trimpots DC Current Range 2mA, 20mA, 200mA, 2amp.
e Input overload protected to 1000V (except Accuracy 1% + 1 digit, Resolution 1 Microamp
Overload protection -- 2 amp fuse and diodes
200mV scale to 600V) . AC Current Range 2mA, 20mA, 200mA, 2 amp
e Auto zeroing, autopolarity Accuracy 15% % 2 digits, Resolution 1 Microamp
. . . Overload protection — 2 amp fuse and diodes
e Mains {with adaptors not supplied) or battery Resistante Range 20, 200, 2K, 200K, 2 Meg. 20 Meg.
operation-built-in charging circuitry for NiCads Accuracy 1% # 1 digit, Resolution .01 ohms
. . . ' Environmental Temp coefficient 0 to 30 C + .026% C
®
Oyerrange indication . . . . Operating Temp 0° to 50° C Storage — 20° to 60° C
e Hi Low power ohms, Lo for resistors in circuit, General Mains adaptor: 6 - 9 Volits @ 200mA (not supplied}
Hi for diod 4C size batteries (not supplied)
£ Size 8% x 5% x 2% Weight 2% lbs.

At £55, M 12008 1s the best buy among DMM's currently available. Its 0.01 ohms resolution allows you to detect shorted wind-
ings in coils, transformers or motors. It is also useful in checking low contact resistance in switches, relays or connectors. Poor
solder connections can also be spotted. The low power ohms function permits accurate measurements of in circuit resistance
without forward biasing semiconductor junctions.

Y ou have been waiting a long time for a digital multimeter with all these features at a price like this. Now its yours.

—------------------ﬂ

Also available from retail shops: ] To: Maclin-Zand Electronics Ltd erio |

Audio Electronics,301 Edgware Rd,London W2 ] 1st Floor. Unit 10, East Block 1

Z & | Aero Services, 85 Tottenham Court Road I 38 Mount Pleasant, London WC1X OAP |

London W.1 I ' "

*AGENTS WANTED | Please send me_________ DMM M12008

Sole UK Distributor : @ £66.70 inc. p&p + VAT (overseas £60) l

MIE| Maciin-zand Electronics Ltd. i | enclose cheque/P.O./Bank Draft forf _ :
—1 38 Mount Pleasant, London WC1X OAP | N

Tel. 01-837 1165 I ame eLocx §

Telex: 8953084 MACLIN G 1 Address LETTERS |

. i PLEASE)J‘
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« PROMBOX 12
UV PROM ERASER

FEATURES:
@® SIMPLE OPERATION

£63.89

includes P&P
Add £9.68 VAT @ 15%
Ex-stock

@ ERASE TIME VARIABLE FROM 5 TO 50 MINUTES.
@ SLIDING TRAY CAN ACCOMMODATE UP TO 12 UV EPROMS.
@ SAFETY INTERLOCK PREVENTS ACCIDENTAL EXPOSURE.

Send cheques / official orders to:

GP INDUSTRIAL ELECTRONICS LTD.

SKARDON WORKS, SKARDON PLACE, NORTH HILL
PLYMOUTH PL4 8EZ. TEL. 0752 28627

THE ARAK Vil

POLYPHONIG
KEYBOARD

CONTROLLER

The Arak VIl is so named because it can handle up to eight’ note polyphony, and that
means that if you have a large enough synthesizer you can play eight notes at once. and
each one can be set 10 sound totally different.
The Arak VIl is a controller in every sensé of the word. For instance it has built in vibrato
so you don’t waste those precious V.C.0.s. You can instantly get back to that fat
monophonic sound by flicking the unison switch. Just touch the keys with infinite sustain
selected and the Arak VIl brings in a big power chord while you get on with playing
another instrument. Memorising a chord is no problem using the memory bank facility
You can even sequence between two chords set in the memory banks and interact with
them from the keyboard. We designed the Arak VIII to interface with just about
anything, apart from the gate and control voltage outputs, which incidentally, can be
scaled between zero and two volts per octave, there is an 1 /0 so you can interface it to a
computer. This allows a computer to take data from the Arak VIl or feed data in and
control the synth.
The case is hand-built out of biack anodised aluminium and is finished off with solid
mahogany end cheeks. Legends are silk screened on the front and back so you know
precisely what to twiddle and what to piug into
Arak VIII kit -
Arak VIl ready-buiit and tested . o
Prices include VAT
*Four more store / portamento circuits are needed to give the necessary number of control

ARAK SOUND

PRESTON HOUSE, HIGH STREET
CROWTHORNE, BERKS. TEL. CROWTHORNE 2550

£248.39
£382.22

INTRODUCING
FROM OLYMPOS
SOLAR ALARM
CHRONOGRAPH

All
e S Stainless
Steel

Mineral
Glass

Water
Resistant

Fast
Display
UMO 850CS

Perpetual calendar, day, date,
‘month, 24 hour alarm with on/off
indication, 1/10 second chrono-
graph measuring set, lap and first
and second place times. Dual time
zone facility, backlight. 12 months
guarantee

ONLY £39.95

(inc. VAT P&P)

NON-SOLAR £29.95

SOLAR
LCD

CHRONOGRAPH
6 digit, 11
functions.

Hours, mins., secs.
day,

‘date, day of week,
1/100th, 1/10th,
secs.

Spiit and lap modes.
Back-light, auto
calendar,

Stainless steel
bracelet

and back.
Adjustable bracelet.
12-month guarantee

ONLY

13.95
[inc. VAT P&P}

LCD ALARM
CHRONOGRAPH

All usual features

Perpetual calendar,

day,

date, month and

year.

24-hr. alarm with

on/off indication

1/10 second

chronograph

measuring set,

lap and first and

second place times.

Dual time zone

facility

Night light.

12-month guarantee g > oy
ame despa

ONLY Same a3 E1'1 offer

£17.95 (inc. VAT P&P)

Same day despatch

HANIMEX Alarm Clock

ALARM

24-hr. alarm
Hours, mins, secs.,
date, month,
back-light, auto
calendar.
Adjustable stainless

Features and Specification
steel bracelet.

Hour / minute dispiay. Large LED display with

p.m. and alarm on indicalor, 24 hours alarm with
on/off control. Display flashing tor power loss
indication. Repeatable 9 minute snooze. Display
bright/dim modes control. Size: 5.15" x 3.93" x
2.36" (13 1mmx 1 1mm x 60mm)

Weight: 1.43 1bs (0.65 kg)

Same day despatch ONLY

£9.95
vT13 finc. VAT P&P)

12-month guarantee

ONLY
£12.95

(mc. VAT P&P)

LADY'S
LCD
ALARM

24-hr. alarm

Hours, mins, secs.
date, moath,
back-light, auto
calendar

2 time zones

gilt bracelet
countdown alarm
12-month guarantee

ONLY

£19.95
finc. VAT P&P)

12 month guarantee, 15% VAT included, Cheques or P.O.s or telephone Card No. to

SOLAR
LCD ALARM
CHRONOGRAPH

24-hr_alarm with
on/off indication
1/10 second
chronograph
measuring net,
lap and firstand
second place times.
Dualtime zone
facility.
Night light

ONLY

£27.95 Same day despaich
{inc. VAT P&P) VT12

VIDEOTIME PRODUCTS, s6aueens roan

BASINGSTOKE, HANTS RG12 1REA. Tel: (0256) 56417 TLX: 858747

FACTORY AGENTS WANTED MONEY BACK GUARANTEE. OFFERS SUBJEC
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TO AVAILABILITY. TRADE ENQUIRIES WELCOME
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I-PAK

SEMICONDUCTORS SEND YOUR ORDERS TO
DEPT ETI 9, PO BOX 6, WARE, HERTS.
VISIT OUR SHOP AT: 3 BALDOCK ST, WARE, HERTS.

TRANSISTORS

AC126 BC148 BC549 BU10S  £1.84 | ZTX109  £€0.11
AC127 0C149 BC550 BU106/02 £2.24 | ZTX300  £0.13
AC128 BC157 8C556 BU204  £1.61 | ZTXS00  £0.14
AC128K BC158 BCS57 BU205  £1.61 | 2N1613  £0.23
AC132 BC159 8C558 BU208/02 £2.58 | 2N1711  £0.23
AC134 BC167 B8C559 MJE2955 £1.04 | 2N1889  £0.51
AC137 8C168 | eo1is MJE3056 £€0.69 | 2N1890  £0.51
AC141 BC169 80116 MJE3440 £0.60 | 2N1893  £0.38
AC141K BC169C 80121 MPF102  £0.32 | 2N2147  £0.86
AC142 BC170 BD124 MPF104 £0.40 | 2N2148  £0.81
AC176 BC171 80131 MPF105 £0.40 | 2N2160  £1.15
AC176K BC172 BD132 MPSAQS  £0.23 | 2N2192  £0.44
AC178 BC173 80133 MPSAO6  £0.23 | 2N2193  £0.44
AC179 BC177 B0135 MPSA55 £0.23 | 2N2194  £0.44
AC180 8C178 80136 MPSAS6  £0.23 | 2N2217  £0.26
AC180K 8C179 BO137 0c22 £1.73 | 2N2218  £0.28
AC181 8C180 BD138 0c23 £€1.73 | 2N2218A £0.23
AC181K 8c181 BD139 0c24 £€1.86 | 2N2219  £0.23
AC187 BC182L 80140 0C25 £1.18 | 2N2213A £0.28
AC187K BC183 BD155 0C26 £1.18 | 2N2904  £0.23
AC188 8C183L BD175 0c28 £0.92 | 2N2904A £0.24
AC188K 8C184 BO176 0c29 £1.09 | 2N2905  £0.20°
AD140 BC207 BD177 0c3s £1.03 | 2N2905A £0.23
AD142 8C208 BD178 0c3s £1.03 | 2N2906  £0.18
AD143 8C209 80179 0c70 £0.27 | 2N2906A £0.21
AD149 BC212 80203 oc71 £€0.17 | 2N2907  £0.23
AD161 8C212L BD204 TIC44 €0.33 | 2N2907A £0.28
AD162 BC213 BDY20 TiC45 £0.40 | 2N2926G £0.10
AD161 BC213L BFA57 TIP29A  £0.48 | 2N2926Y £0.09
162MP BC214 BF458 TIP29B £0.48 | 2N29260 £0.09
AF124 BC214L BF459 TIP29C  £0.81 | 2N2926R  £0.09
AF125 BC227 BF594 TIP30A  £0.48 | 2N29268 £0.09
AF126 BC238 BF596 TIP30B  £0.48 | 2N3053  £0.18
AF127 BC251 BFR39 TIP3OC  £0.50 | 2N3054  £0.48
AF139 BC251A BFR40 TIP31A  E0.48 | 2N3055  £0.48
AF186 BC301 BRR79 TIP31B  £0.48 | 2N3614  £1.18
AF239 BC302 BFR8O TIP31C  £0.50 | 2N3616  £1.21
AL102 8C303 BFX29 TIP32A  £0.48 | 2N3616  £1.21
AL103 BC304 BFX30 TIP32B  €0.48 | 2N3646  £0.10
AU104 BC327 BFX84 TIP32C  €0.50 | 2N3702  £0.0%
AU110 8C328 BFX85 TIP41A  £0.50 | 2N3703  £0.09
AU113 8C337 BFX86 TIP41B  €0.52 | 2N3704  £0.08
BC107A BC338 BFX87 . TIPAIC  £0.56 | 2N3706  £€0.08
8C107B ' 8C440 BFX88 . TIP42A  £0.50 | 2N3706  £0.09
8C107C BC441 BFY50 3 TIPA2B  £0.52 | 2N3707  £0.09
BC108A BC460 BFY51 3 . 2N3708  £0.08
BC1088 8C461 BFY52 3 : 2N3709  £0.08
B8C108C BC477 BIP19 £0.44 | TIS43 £0.26 | 2N3710  £0.08
BC109A BC478 B81P20 £0.44 | TiS90 £0.20 | 2N3711  €0.08
BC109B BC479 BIP19/ uT46 €0.23 | 2N3819  £0.21
8C109C BC547 20MP  £0.82 | ZTX107  £0.11 | 2N3820 £0.40
8C147 BC548 BRY39 £0.51 | zTx108  £0.11
Type Price fype J Type Price Type Price Type
7400  £0.10 7427  £0.27 7472 £0.23 74905 £0.43 8
7401 £0.12 7428  £0.29 7473 €0.28 74107 £0.27 3
7402 €0.12 7430  €0.12 7474 €0.28 74110 €0.41 )
7403 £0.12 7432 £0.28 7475  £0.33 74111 £0.66 .
7404 £0.12 7433 £0.34 7476 £0.28 74118 £0.92 .
7405  €0.12 7437 £0.28 7480  €0.80 74119 £1.38 74175 £0.71
7406  £0.26 7438 £0.24 74121 £0.27 74176 £0.68
7407  £0.28 7440  £0.13 74122 £0.44 74177 £0.68
7408 £0.4 7441 £0.57 74123 £0.48 74180 £1.72
7409 €0.14 7442 £0.46 74136  £0.59
7410 £0.12 7443 £0.80 74141  £0.63
7411 £0.19 7444  £0.80 74145  £0.63
7412 £0.17 7445  £0.74 74150 €0.78
7413 £0.27 7446 £0.69 74151 £0.56
7414 £0.57 7447  £0.55 74153  £0.58
7416 €0.26 7448  £0.64 74154  £0.94
7417 £0.26 7450  £0.12 74156  €0.57 .
7420 €0.12 7451 €0.12 74156 €0.57 -
7421  £0.23 7453 £0.12 74157 £0.87 -
7422 £0.18 7454  £0.12 74160 £0.88 74197 £1.20
7423 £0.24 7460  £0.12 74161 £0.71 74198 €212
7425  £0.21 7470  £0.28 74162 £0.71 74199 £2.12
7426  £0.28
Type Price Type Price Type Price Type Price Type
CD4000 £0.16 CD4015 £0.87 CD4026 £1.38 C04043 £1.01 CD4070
CD4001 £0.17 CD4016 £0.48 CD4027 £0.67 CD4044 £0.94 C04071
CD4002 £0.18 CD4017 £0.86 CD4028 £0.78 CD4045 £1.61 CD4072
CD4006 £1.05 CD4018 £0.97 CD4029 £0.97 CD4046 £1.49 CD4081
CD4007 £0.19 CD4019 £0.48 CD4030 £0.55 CD4047 £1.00 CD4082 £0.20
C04008 £1.05 CD4020 £1.03 CD4031 £2.30 CD4049 £0.48 C04510 £1.13
C04009 £0.51 CD4021 £0.94 CD4035 £1.15 CD405D £0.48 CD4511 £1.09
CD4010 £0.85 C04022 £0.94 04037 £1.09 CD4054 £1.26 C04516 £1.15
C04011 £0.17 CD4023 £0.17 CD4040 £1.01 CD4055 £1.45 CD4518 £1.15
CD4012 £0.18 CD4024 £0.74 C04041 £0.87 CD4056 £1.56 CD4520 £1.15
CD4013 £0.48 CD4025 £0.17 C04042 £0.82 CD4069 £0.18 C04014 £0.92
Type Price 1y Price Y Price T Price
CA30N £0.92 CA3130 £1.06 WCI350 €138 UATI0C R4 SKI611S  £218
c03014 £1.55 CA3t40 £0.80 1352 €181 210 0w 3H16660  £0.08
CA3018 [ 3] 301 £0.33 MC1468 UATIIC  £0.38 S £2.24
CAXZ0 €195 304 £1.84 MCIAG6 €183 nni £0.38 TM5508  £0.40
A8 0.2 M308 £1.15 NESI6 £3.85 UATZ3C €052 TMS2IA €230
CA035 €181 iM309 £1.72 NESSO £1.09 nm £8.52 TAAGZIS €287
A3 €118 M3205¢  £1.72 NESSS £0.27 UATAIC £0.27 TMBET  £1.72
CAIM2  E1T2 LM3201¥ €172 NES56 £0.69 12141 £0.27 TADID0 €148
CAZM3 €212 LM320-15¢  €1.72 NESES £1.38 11 £0.23 TBAS40 €241
CABME  €£0.00 M32024%  £1.72 NES65 £1.38 W4T £0.69 TEASIOS  £0.98
A2 1M LM380 £0.97 NESG? £1.95 2 £0.09 TBASID  E£1.12
QXM £1.28 LM381 £1.65 UATDZC  ER.52 UAT4S £0.40 TeAS20  £0.80
A5 £172 M3900  £0.66 210 £ns2 14 £0.40 TBAS200  €£2.87
CA3081 £1.72 W10 £0.97 UATE3 £0.28 146P £0.40 TCA2708  £2.30
CA89 €230 MCI304 E218 uAToR £0.28 SHT6013 €281 TBASO  £0.92
CA300  EA14 MCI3I0 €109 12108 £0.52 SN7B023 €201
3128 €218 w2 £218 7089 €8.28 sIslle  £0.72

THYRISTORS LEDs
n O/no. Size Colous
YoltsING) Voits No. 1501 125 RED €0.11
SONTHYTAYS0 £0.29 | 50 THY7A/50 €088 | 1502 125 GREEN €0.21
100 THY1A/100 €0.32 | 100 THY7A/100 €058 I 1503 125 YELLOW £0.21
200 THY1A/200 £0.36 | 200 THY7A/200 £0.85 | 1501 2 RED £0.11
400 THY1A/400 £0.43 | 400 THY7A/400 €0.71 | 505 2 GREEN £0.21
600 THY 1A/600 £0.81 | 500 THY7A/600 €089 | 1506 2 YELLOW £0.21
800 THY1A/800 £0.88 | 80O THY7A/800 £1.05 ) 1500 2 CLEAR £0.12
Valts No.3A ? 2 Valts No (ohik:D
50 THY3A/ 5 £0.3 50 THY10A/50 £0.58 “HiBrite"
100 THY3A/100 £0.34 | 100 THY10A/100 £0.65 ?:-,‘5',"‘ :‘25 Ty'f?w £0.11
200 THY3A/200 £0.37 | 200 THY10A/200 €0.71) 1522 2 REOD £0.11
ROOJTHYIALI00 £0.48 | 400 THY10A/400 €0.80 | 1574 ORP12 Light dependent resistor €0.63
600 THY3A/600 £0.57 | 600 THY10A/600 £1.13 0 1250 0cp71 Photo nansistor £0.40
800 THY3A/800 £0.74 | 800 THY10A/800 £1.40 i
Volts No Volts No Price
50 THY5A /50 .50 THY16A/50 c0.62 | CLIPS
o0 o0 €088} | .o, 125 packof5 125chps  £0.17
OJTHYA6A%200 €0.711 1508/ 2 kol 5 2 chps £0.20
400 THY5A/400 400 THY16A/400 £0.38 pack o P .
ggg }uvg:/ggg 600 THY 16A/600 £1.03
HY5A /7 800 THY16A/800 £1.59
DISPLAYS
DL303 RED 7 segment D P left { 30* height) com-
SILICON RECTIFIERS mon anode. single digit O/NO 1623 £0.80
OL707 RED 7 segment D P left (0 3" height} com-
200MA mon anode. single digit 0/NO 1510 £0.92
1592050y £0.07 1075050, 021 | 0127 RED T segnor B0 B ( 807 hesghy com
15821 100v £0.08 1S10/100 100v £0.24 o/NO 1524 €1.95
Rk & 5107200 200v £0-28 | bL727 RED 7 segment D P right ( 610" height)
15924 300v co'.1 1 1S10/600 600v £0.48 common anode Two-digit Ingh(t)?% 1621 £2.83
1Amp (5107800 800058 | 0L747 RED 7 segment D P left ( 630" height
N ! £0.05 » common anode Single-digit light pipe
IN4002 100v  £0.05 £0.8 O/NO 1511 €172
IN4003 200v  £0.07 1$10/1200 '00v p
IN4004 400v  £0.08 £0.79
IN40OS 600v  £0.09 Amp
IN4OOB 800v  £0.10 i530/50 50v  £0.84 OPTO-ISOLATCORS
"'1:0.07 1000v  £0.11 :ggg;;gg ;gg: 2?;: Iso;l;;:lﬂ;%:&wn — Voltage 1500 — continuous fwd
:gg;g?gvov gg:? :ggg;ggg gg& g;:: CIL74 Single-channel 6 pin DIP standard type —
15021 200v €012 1530/ 800 BOOv t!‘z! optically coupied paw with infra-red LED emutter and
15023 400v £0.14 153071000 1000v - NPN silicon photo transistor  O/NQ 1497 £0.87
15025 600v . £2.65 CILD74 Mulu-channel 8 pin DIP two isolated channels
15027 800V 153071200 1200v OINORII IS RYET NS
15029 1000v £3.31 CILQ?4 Mulu-channel 16 pin DIP four isolated chan-
15031 1200v nels O/NO 1439 £2.53
3 Amp 1S70/5060v  £0.88
IN6400 50v 1S70/100 100v £0.98
IN5401 100v :g;g;igg igg :;:’ SECOND GRADE LED PACK
IN5402 I
|: 5484 fgoo'; 1S70/600 600v £2.68 A pack ot 10 standard sizes and colours which fail to
IN5406 600v 1§70/800 800v £2.87 perform to their very ngid specification, but which are
INS407 80OV 1S707 1000 1000v ideal for amateurs who do not require the full spec
IN5408 1000v €3.45 0/NO £1.72
Amplifiers 1611 8pnDIL £0.09
" 1612 14 pin OIL £0.11
AL20 5 watt amplifier module £3.73 1613 16pin OIL €0.12
AL30A 7-10 watt amplifier o Wi o
module £4.35 1722 22pin OIL goi2z
" 1 4 ] ..
AL60 15-25 watt amplifier K pommbdh £0.26
module £5.39 1723 40pinDIL €0.34
e 1616 TO18 ransistos £0.13
AL80 35 watt amplifier module £8.44 1617 103 wansistor £0.37
AL120 50 watt amplifier ey {259:;9371’::,:(5 wap £0.13
module £13.74 .goid plated Cambion £0.25
AL250 125 watt amplifier
module £19.24
Pre-amplifiers G.P. SWITGHING
PA12 Stereo pre-amplifier TRANSISTORS
module £8.94
PA100 Stereo pre-amplifier TO1Bsim to 2N706/8 BSY27/28/95A
ALL usuable devices no open and shorts
module £18.45 ALSO available in PNP sim 10 2N290/
H ifi BCY?0
PA200 Stereo pre-amplifier 20 for 57p; 50 for £1.18; 100 for £2.07;
module £19.07 500 for £8.20; 1.00G for £16.10; when

Power Supplies
PS12 Power supply (24 volts DC) £1.72
SPM80 Stabilised power supply

(33v) £5.06
SPM120/45 Stabilised power

supply (45v) £6.67
SPM120/55 Stabilised power

supply (55v) £6.67
SPM120/65 Stabilised power

supply (65v) £6.67

SG30 Power supply for equaliser £4.37
Miscellaneous
MPA30 Stereo magnetic cartridge

pre-amp £4.42
S$.450 Stereo tuner £26.72
Stereo 30 complete 7 watt

stereo amplifier board £22.66
BP124 Siren alarm module 5

watts . £4.02
GE100MKIl 10 channel mono

graphic equaliser £23.00

ordering state NPN/PNP

SILICON
DIODES G.P.

300mW 40PIV (min) sub min FULLY
TESTED ideal for Organ builders

30 for 57p; 100 for £1.72; 500 for £5.75;
1 000 for £10.35.

METAL FOIL
CAPACITOR PAK

Containing 50 metal foil capacitor — like
Mullard C28D series — mixed values ranging
for O1uF-2 2uF complete with idenufication
sheet 0/NO 16204

JUMBO PAK
SEMICONDUCTOR

16222 — Transistors Germ and Silicon
Rectitiers-Diodes- Triacs-Thynstors ICs and
Zeners ALL NEW & CODED Approx 100
pieces offering the amateur a fantastic
bargan PAK and an enormour saving £2.68

ALL PRICES INCLUDE VAT: ADD 35p POST PER ORDER

JUST QUOTE YOUR ACCESS OR BARCLAYCARD NO.




LM 10—THE BASICS

The LM10 is a startling and exciting new type of op-amp. Ray Marston describes the
new device in this first part of a 2-part feature.

REFERENCE

REFERENCE
FEEDBACK BALANCE OUTPUT  FEEDBACK
Fig 1. TO-5 can connectors 8
REFERENCE :I?:[‘l\:h:(;n“lc diagram for
OUTPUT i . / 5 R 5 o
7
OP-AMP - ENCE
B
+ 1
OP-AMP +
INPUTS BALANCE 4
REFERENCE I
200mV ! Ve

V-
TOP VIEW

THELM101S THE FIRST of a brand new and very exciting
generation of highly versatile op-amp devices. [t has been
specifically designed to have a capability of working from
single-ended supplies with voltages as low as 1V1 to
as high as 40 V while giving a performance that is vastly
superior 10 that of most of today’'s ‘conventional’ dual-
supply op-amps.

The LM 10 has been designed by Robert J. Widlar, the
acknowledged ‘Father of the op-amp’ (he also designed
the uA709, 710, 711, LM101, LM 108, etc), and incor-
porates some brilliant design innovations. The device is
being manufactured by National Semiconductors.

Parting With It

When we at ETI first heard about the device we reckoned
it sounded pretty good, so we decided to run a one-part
feature on the LM 10. Since then, however, we've
received actual samples of the IC!

In this month’s part of the series we tell you what the
device is, and describe some basic ways of using it. In
next month’s concluding part we ‘Il show you a whole
stack of practical applications.

The LM10: An Introduction

THE LM10 is a brand new and revolutionary type of
monolithic op-amp. It draws a total quiescent current of
only 270 uA over the entire voltage range, is capable of
delivering tens of milliamps output current, and can
operate from either fixed or fully-floating power supplies.

The op-amp has a PNP differential input stage that can
accept input signals down to zero volts, and has a
complementary class-B output stage that can swing
within 50 mV of the supplies at 50 uA load current, or
within 400 mV at 20 mA load current. The input is well
protected via integrated current-limiting resistors against
damage from excessive voltages and the output is
protected by thermal overload and short-circuit detection
circuitry.
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The LM 10 actually comprises three circuits, all housed
in a single TO-5 8-pin package (see Fig. 1). The circuits
comprise the op-amp, a 200 mV band-gap voltage
reference and a reference amplifier. The reference is an
ultra-precision device, with a temperature coefficient
better than 0.002% /°C, and is externally available at the
amplifier output. The reference output value can be
adjusted over a wide range (200 mV to 39 volts) by
trimming the ampilifier feedback.

The LM10 Family

There are five members of the LM10 family All
the characteristics except the unity gain
bandwidth (0.3 MHz) and the slew rate (0.15 V/uS) are
exceptionally good (the device is clearly not desngned for
high frequency operation). The five devices in the range
are categorised by their operating temperature ranges
(LM10, LM10B, or LM10C) and also by their maximum
supply voltage ranges of either 7 volts ('L’ suffix) or 40
volts. The LM 10C is a relaxed-specification ‘commercial’
version of the 40 volt unit and presently retails at over £6
in one off quantities.

The device is moderately complex (it incorporates
88 transistors, 81 resistors, and 16 capacnors) is fairly
pricey, and is initially likely to be used only in unique (and
until now ‘impossible’) applications for which no altern-
ative solution is possible.

Several manufacturers are considering second-
sourcing the LM 10, however, and when they do the price
of the device can be expected to drop significantly. This
factor, combined with the certainty of spin-off devices
based on the new circuit design techniques of the brilliant
Bob Widlar, must mean that the LM 10 and its derivatives
will become classic IC devices, just like the 741 op-amp
and the 555 timer, in the next couple of years. We at ETI
vote the LM 10 as IC of the year and Robert J. Widlar as
design Superman of the decade.
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Using The LM10: Power Supplies

The LM 10 is a remarkably easy device to use. It can be
powered from either fixed or floating single ended or dual
supplies, and can use total voltages anywhere in the range
1V1to 40 V. Figures 2 to 6 show a few ways of powering
the device.

Figs. 2 and 3 show methods of powering the unit from
dual supplies, for ‘conventional’ applications in which the
inputs are referenced to the zero volts rail and the outputs
can swing between the positive and negative supply line
voltages. The Fig. 2 circuit uses two independent supply
rails and the Fig. 3 circuit uses two rails derived from a
single source.

+
3 8
IN ‘ 1
IN
— 1.1V
l TO
N + 40V
ov 4 D
T
1
'
i
e
T -

Fig 2 (above). Method of powering the LM 10 for conventional
split-supply operation.

-
 +

R1 —
T
' 1.9V
1 — TO
i aov

—r—
R2 -
R1=R2

Fig 3. Method of powering the LM 10 for split-supply operation
using a single supply source.

The Fig. 2 and 3 supply connections enable the LM10
to be used in all of the standard op-amp configurations,
but with the quite remarkable advantages of using total
supply voltages down to a mere 1V1 at total quiescent
currents of only 270 uA and of having outputs that can
swing within a few tens of millivolts of the supply rail
voltages.

Fig. 4 shows the standard and self-evident method of
powering the LM 10 from a single pair of supply rails. The
supply can again have any value in the range 1V1 to 40

+Ve

Fig 4. Standard method of
powering the LM 10 from a
+ single pair of supply rails.
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VREF
{0-200mV)

V, and the op-amp output can again swing within a few
millivolts of the zero and positive supply rails. An additio-
nal and rather pleasant surprise is that the op-amp can
handle input signals right down to zero volts when used
with a single power supply.

ov

Fig 5 and Fig 6 (above). Two alternative methods of ‘shunt’
supplying the LM 10.

Finally, Figs. 5 and 6 show two quite unique and mind
blowing ways of powering the LM 10 from a single pair of
supply rails. In these configurations the op-amp output
terminals are shorted directly to the positive supply
terminal of the LM 10, so that the output 'shunts’ the
devices supply and a limiting resistor is wired in series
with one of the supply leads.

The LM10 op-amp has an output drive current
capability that is a couple of orders of magnitude greater
than the device’'s normal quiescent current. This factor,
combined with the device’'s excellent supply-voltage
rejection figure of 96 dB and wide operating voltage
range, enables it to operate quite happily in either the
linear or the switching mode while at the same time using
its own output to modulate its own supply voltage and
current!

Thus, this ‘shunt’ method of operation can be used in
two-wire remote-sensor applications, in which the two
wires carry both the supply current and the resulting
signal information. Note that the minimum supply voltage
used in this application must be significantly greater than
the normal 1V1 figure, to enable reasonable data
amplitudes to be developed across R1 without reducing
the LM 10 voltage below its minimum working value.

Using The LM10: The Reference Amplifier

If you don’t want to use the reference facility in a
particular application, or wish to use it simply as a 200
mV reference, strap pins 1 and 8 of the IC together as
shown in Fig. 7. That gives the reference ampiitier

»

Fig 7 (right) and Fig 8 (left).
Putting the LM 10 reference
to work for its 200mV. Fig 7
makes it a straight 200mV,
and Fig 8 makes it variable
from 0-200mV.

VREF Q
{200mV)
(0-3mA)




something useful to do and makes a 200 mV 0O-to-3 mA
reference available between pins 1 and 4.

If you want a precision reference in the range O to 200
mV, wire a fixed or variable potential divider between pins
1 and 4, strap pins 1 and 8 together and take the output
from the potential divider junction or slider, as shown in
Fig. 8.

If you want a precision reference in the range 200 mV
to 39 volts, use the connections shown in Fig. 9. In this
configuration the reference amplifier is used as a non-
inverting amplifier with an input of 200 mV and a voltage
gain of (R1+R2)/R2.

A useful point to note about the reference amplifier is
that it has a typical unity gain bandwidth of about 500
kHz and can be gainfully employed in some special
applications as an AC ampilifier, if you use a little ingenuity
in your circuit design.

A final point to note is that the reference ampilifier can
also be used as a simple voltage comparator that can be
quite useful in some special applications (an ETI dis-
covery). Fig. 10 shows the basic connections.

Using The LM10: The Op-Amp

The op-amp section can be used in a wide variety of basic
configurations in the single-supply mode. Some of these
configurations are shown in Figs. 11 to 24.

+Ve

R2
OUT = 0V WHEN VIN > Vtrig
= VSUPPLY — 600mV WHEN ViN<Vtng

Fig 9 (left) and Fig 10 (right) give a circuit for getting the
'reference to behave as a 200mV-39V precision output and using
the reference as a simple voltage comparator respectively.

A=R2
R1 R1
O AAA AL eo ="A . ein
T OUTPUT OFFSET =0V
O
:L\:n) OUTPUT

)\ | Y5

Fig. 11 shows the basic connections for using the op-amp as an
inverting DC amplifier. Note here that the circuit can usefully
accept input signals that are negative with respect to the ‘zero’
volts rail only.
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A-R2
R1
eo= A. ein

ouTPyT OUTPUT OFFSET
TA

foo] VOLTAGE = A 200mV (R3+ R4}

Fig. 12. If you want the circuit to accept positive DC input
signals, you can do so by feeding an offset biasing voltage to the
non-inverting terminal of the op-amp from the built-in reference
amplifier.

eo= A . ein
OUTPUT OFFSET
VOLTAGE = VSUPPLY

QuUTPUT
{eo)

Fig. 13 shows the connections for making an inverting AC
amplifier. The output is biased at half-supply volts, for maximum
signal swing, by the R3-R4 potential divider.

Fig. 14 shows how to use the LM10 as a non-inverting DC
amplifier that will accept input signals down to zero volits. The
circuit can be used as a unity-gain voltage follower by removing
R1 and replacing R2 with a short circuit. The circuit can be used, in
conjunction with the built-in voltage reference and amplifier, as a
precision volitage regulator in this mode.

Figs. 15 and 16 show standard methods of applying offset
adjustment or compensation to the op-amp, using the IC’s built-in
reference amplifier.
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FEATURE: LM 10 Basics

RE
1.0

QUTPUT
(eo AND)

(win}

ov

Fig. 17 shows how the LM 10 can be used in a ‘shunt’ mode
when connected as a non-inverting AC amplifier. Note that the
output must be biased so that the quiescent output voltage (V) is
part way between the positive supply value and the 1V 1 minimum
operating potential of the IC. Both the IC supply and signal
currents flow through R6 in this mode of operation, thus enabling
the IC to be used as a 2-wire (or single-wire if a common earth
return is used) sensor or data transmitter.

uT
VIN Vref = 200mV (R1 + R2)

__R.z__
VOUT = 1,1V WHEN VIN < Vref
= VSUPPLY WHEN VIN>Vref

0
ov
Fig. 18 shows how to use the LM 10 as a precision voltage
comparator, using the IC’s built-in voltage reference and amplifier.
The action of the circuit can be reversed, so that the output goes
high when V__falls below V _, by transposing the op-amp pin 2and
pin 3 connections.

b FAAAAO Ve

R3
10

R2
VOUT » OV WHEN VIN <Vret
o = VSUPPLY WHEN VIN>Vref

O
ov

Fig. 19 shows how the voltage comparator can be used in the
shunt mode.
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TC

vouT

ov

-0
I VOUT = 1.1V WHEN R4<R3
= VSUPPLY WHEN R4>R3

Fig. 20 (left) shows how the LM 10 can be used as a resistance
comparator, using the 1C’s built-in reference to power the test and
reference resistors. The sensitivity of the circuit can be improved
by raising the reference voltage above the basic 200 mV value.
Note that the total output current of the reference must not be
allowed to exceed 3 mA.

VOUT = 0V WHEN R4<R3
= VSUPPLY WHEN R4>R3

Fig. 21 (right) shows how the resistance comparator can be

in the shunt mode. Note in this case that the reference
voltage value should not exceed 1 V.

+Ve

SQUARE
WAVE
OUTPUT

PERIOD = 2.6m$S
RISE TIME = 80uS @ 6V PEAK

Fig. 22 is the basic astable circuit and is a fairly simple
development of the standard ‘dual supply’ op-amp astable, with
R1 and R2 acting as a potential divider that sets the ‘common’
point of the R3-R4 and C1-R5 networks at half-supply volts.
Because of the poor slew-rate characteristics of the LM 10, the
circuit gives a pretty lousy square wave output, with typical rise
and fall times of about 80 uS when used with a 6 V supply. The
circuit is, nevertheless, very useful in low frequency applications

{up to a couple of kHz) as a simple alarm-tone generator or LED
fiasher, etc.

Coming Soon

We'll show you a whole stack of practical applications in
the final part of this series next month. All of these
applications will be based on the LM10C version of the
device. In the meantime, if you want to play with the
LM10C yourself, it should be available from Marshail’s,
or Watford within a week or so of the publication
this issue. EN

TO BE CONCLUDED
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Your leading direct suppliers for

NASCOM
MICROCOMPUTERS

AND FULL SUPPORTING.
RANGE

OF ITEMS TO ENABLE YOU TO
WORK AT PROPER
PROFESSIONAL LEVELS

* At newest reduced prices.

* Widest possible range stocked.

* Information on request.

* Enquiries from trade, industrial
and educational users irzvited.

® Wepay

postage
in U.K. on orders list value
£5 or over. If under, add
27p handiing charge.

® Wegive

discounts
on C.W.0O. orders, except
items marked Net or N in
our catalogues.

0/, on orders, list value
5 /° £10 or more.

0/,, on orders list value
10 /°£2501mou.

Not on Access or Barclay
orders

® Woe stabilise
prices.
by keeping to our printed
price lists which appear but
three or four times a year.

@ We guarantee

all products brand new,
clean and to maker’s spec
No seconds, no surplus

Appointed distributors for the
fine products of:

SIEMENS, ISKRA, RADIOHM,
ORYX AND MANY OTHER
FAMOUS MANUFACTURERS

it’s a good deal better from

ELECTROVALU

Dept. ET9, 28 St. Judes Road, Englefield Green, Egham, Surrey TW20
OHB

Phone: Egham 3603. Telex 264475

Northern Branch (Personal shoppers only), 680 Burnage Lane, Burnage,

Manchester M19 1NA. Phone (061} 432 4945

©® WE WILL SEND YOU

OUR 120-PAGE

CATALOGUE No. 9

FREE ON REQUEST.
Comprehensive, inform-
ative, very well produced
Write, phone or call for your
free copy, together with
{atest price list

SINCLAIR PROOUCTS

PFM200 £52.89, case £3.40, adaptor £3.40,
connector kit £11.27. Microvision TV UK model
£91.44, mains adaptor £6.88. POM35 £29.76,
mans adaptor £3.40, case £3.40, 30kV probe
£20.13. DM3650 £71.82, DM450 £102.17,
DM235 £52.66. Accessores tor all 3 models
rechargeable batieries £7.99, mains adaptor/
charger £3.94, case £9, 30kV probe £20.13.
Enterpnise prog calculaior with accessortes
£23.37. New 10 MHz scopep o a

CALSGOPE 0SCILLOSCOPES

Send sae for details or see the Calscope advert in
this magazine Super 6 6MHz single beam 60ns
nse tme £185. Super 10 10MHz dual trace 35ns
nse ime £281.

COMPUTER GAMES
Star Chess £62. Chess champion 6 £84. Chess
challenger 7 £81. Chess challenger 10 £152.50.
Voice challenger p ¢ a Checker challenger 2 £48.
Checker challenger 4 £88. Atari video computer
€147, cartndges £14.32.

CONTINENTAL SPECIALITIES

PRODUCTS

EXP300 £6.81. EXP350 £3.62. EXP325 £1.84.
EXP600 £7.24. EXP650 £4.14. EXPAB £2.64.
PB6 £10.58. PB100 £13.57. LM1 £32.99. LP1
€35.85. LP2 £20.70. MAX100 £89.18.

TV GAMES

Tank batties kit £6.34. AY-3-8500 chip £6.27, kit
£4.28, swunt cycle AY-3-8760 chip £12.48, ki
£4.28. 10 game paddle 2 AY-3.8610 chip £9.48,
kit £7.03, racing car chip AY-3-8603 £9.48,
modihied shoot kit £5.28, nfle kit £5.27, colour
generator kit £9.08, joysuck 220K £1.80.

MAINS TRANSFORMERS

6-0-6V 100ma 76p, %2 £2.50. 6 3V 1%a
£2.01. 9-0-9V 75ma 76, 1a £2.12, 2a £2.77.
12.0-12V 50ma 78p, 100ma 92p, 1a £2.85.
13V %a £1.01. 150,15V 1 £2.97. 30-0-30V
12 £3.82.

JC12 AND JG20 AMPLIFIERS

Integrated circuit audio amphher chips supplied
with free data and printed circuits JC12 6 Wats
£2.08. JC20 10 Watts £3.14. We also stock a
range of matching preamp and power kits.

FERRANTI ZN414
IC radio chip €£1.12. Extra parts and pcb for radio
£4.10. Case £1.08.

PRINTED CIRCUIT MATERIALS

PC etching kits economy £2.32. Standard £4.36.
40 sq ins pcb 84p. 1 1b FeCl £1.20. Etch resist
pens economy 48p, dalo 84p. Drill bits 1. 32 1ns
or 'mm 28p each Etching dish 72p. Laminate
cutter 80p.

S-DECS AND T-OECS
S-DeC £4.05. T-DeC £4.28. u-DeCA £4.69.
u-DeCB £7.16. 16 dil adaptor with socket £2.31.

BATTERY ELIMINATORS

3-way types with swilched output and 4 way
multijack 3/4%1/6v 100ma £2.89, 6/7/9v
300ma £3.14. 100ma radio types with prass-stud
connectors 9v £3.57, 6v £3.67, 4%:v £3.57,
9+9v £4.79, 6+6v £4.79, 42+ 4%y £4.79.
Cassette recorder mains unit 7%v 100ma with 5
pin din plug £3.57. Fully stabilised type 3/6/
7% /9v 400ma £5.84. Car convertors 12v dc
nput. output 9v 300ma £1.60, output ?Vav
300ma £1.60. Qutput 3/4%/6/7%/9/12v
B800ma £2.66.

BATTERY ELIMINATOR KITS

100ma radio types with prass.stud connectors

4%v £1.49. 6v £1.49, 9v £1.49, 42 +4Y%v

£1.92, 6+ 6v £1.92, 9+9v £1.92. Cassette type

7%v 100ma with din plug £1.49. Heavy duty

13-waytypes 4% /6/7/8%/11/13/14/17/

21/25/28/34/42v 1A £4.95, 2A £7.72.

Transistor stabilized 8-way types for low hum

3/4%/6/7/9/12/15/18v t00ma £2.98,.
TAmp £8.81, Vanable voltage stabilized models.
2-18v 100ma £2.98, 2-30v 1A £7.40. 2-30v 2A

£11.88. Car convertor 12v dc input Qutput

9/7%/6v 1A stabiized £1.44.

BI-PAK AUOIO MODULES

AL30 £4.08. PA12 £7.77. PS12 £1.42. T538
£2.70. 5450 £24.03. AL60 £4.97. PA100
£17.33. SPMB0 £4.57, BMTE0 £6.08. Stereo
30 £20.57. MAGO £36.23.

COMPONENTS
1N4148 1.4p. 1N4002 3.1p. 741 8 dil 18p.
723 14 dil 31p. NE555 8 dil 28p. bc182b. be
183b bc184b bc212b. bc213b. be214c
be547 bc548. bc549 Sp. up3ic. up32c 36p.
updic 1pd2c 48p. bd131 bd132 33p. Plastic
equiv bc107? Sp. Fuses 20mm x Smm cartridge
15, 25, 5. 1. 2, 3. 5Amp quickblow 1p,
ant-surge 3.8p. Resistors 5% %W E12 10R to
10M 1p, 0.8p for 50+ of one value Polyester
capacitors 250v 015, 068. 1mf 1.8p, 01,
033, .33mf 2.8p, 022. 047ml 3.3p, 22.
47mf 4.9p. Polystyrene capacitors E12 63v 10
to 1000pf 3p, 1n2 10 10n 4p, ceramic capaciors
50V E6 22pf 10 47n 2p. Electrolytic capacitors
S0v 5.1 2mf §p, 25v 6§ 10 Sp, 16v 22. 33
47. 68mf 5p, 100m! 6p, 220mi 7.5p, 330
470mt 8p, 100mf 10p, Zeners 400mW E24 2v7
t0 33v 7p. Preset pots subminiature O 1W horizor
vert 100 10 4M7 7.2p. Potentiometars %W 4K7
to 2M2 log or 1in single 27p, dual 78p. % ' red
LEDS 8.7p. IC sockets 8 dil 8.6p, 14 dil 10.1p,
16 di 12p.

SWANLEY E

LECTRONICS

DEPT. ETC, 32 Goidsel Rd., Swanley, Kent BAS 8EZ.
Mail order only Please add 30p to the total cost of the order for postage Prices include VAT Lists 20p post
tree Overseas customers deduct 13% Official credit orders welcome

TOTAL AMPLIFICATION FROM

CRIMSON ELEKTRIK

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

STEREO PRE-AMPLIFIER POWER AMPLIFIER

CPR 1—THE ADVANCED PRE-AMPLIFIER

The best pre-smplifier in the U K. The superiority of the CPR 1 is probably 1n the disc stage. The overload margin
15 a superb 40dB, this together with the high slewing rate ensures clean top, even with tugh output cartndges
tracking heavily records. Ce node distortion is eliminated by an unusual design RJ A.A s
accurate to 1dB:; signal to noise ratio is 70dB relstive to 3.5mV. distortion < 005% at 30dB overicad 20kHz.
Following this stage is the flat gain /balance stage to bring tape, tuner, etc., up to power amp. signal levels
Signal to nowse ratio 86dB; slew-rate 3V /uS. TH.D 20Hz — 20kHz<.008% at any level F.E.T muting No
controls are fitted There 1s no provision for tone controls. CPR 1 size 18 138 x 80 x 20mm. Supplyto be + 15
volts.

MC 1 PRE-PRE-AMPLIFIER

Suitabie for nearly all moving-coil cartndges Sensitvity 70 /170uV switchable on the p ¢ b This module brings
signals from the nowpopular low output moving-coil cartridges up to 3.5mV (typical signal required by most
‘pre-amp disc nputs)  Can be powered from a 3V battery or from our REG 1 regulater board.

X02 : X03 — ACTIVE CROSSOVERS.

X02 — two way XO3 — three way Slope 24dB/octave Crossover points set to ordet within 10%

REG 1 — POWER SUPPLY

The regulator module, REG 1 provides 15-0-15v to power the CPR 1 and MC 1 1t can be used with any of our
power amp supplies or our small transformer TR 6 The power amp kit will accommodate 11

POWER AMPLIFIERS

It would be paintless to list in so small a space the number of recording studios, educational and government
estabhishments, etc . who have been using CRIMSON amps sausfactorily for quite some ume 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 T H D typically .01% any power 1kHz2 8 ohms, T 1.D insignuficant, slew rate limit 25V /uS,
signal to noise ratio 110dB: trequency response 10H2-35kHz, —3dB. stability unconditional. protection drives
any load safely, sensitivity 775mV (250mV or 100mV on request), size 120 x 80 x 25mm.

POWER AMPLIFIER KIT '

We produce sutable power supplies wh“;l,! ¥se QW b YMOIDAL trangiprtnegs .o,wy HOmep, bigh with 8
120-240 primary and single bolt fixing {includes W:::%Qllﬁdgc rectifief)

PRE-AMPLIFIER KIT THIS INCLUDES ALL METAL WORK POTS KNOBS EIC — TO MAKE A
COMPLETE PRE-AMP with CPR 1/S) MODULE AND THE MC112) IS HEQUIRED

The kitincludes all b tsinks and h: to house any two of our power amp modules plus a power
_supply.'ll is contemporarily styled and its quality is consistant with that of our other products. Comprehensive
instructions and full back-up service enables a novice to build it with confidence in a few hours.

POWER AMP KIT

POWER AMPLIFIER MOOULES

CE 608 60W/Bohms35-0.35v .. . ...... £19.52

CE 1004 100W/4 ohms 35.0.35v ... . ... £2302 PRE-AMPS ) .
CE 1008 100W/8 ohms 45:0-45y . . ... . £25.96  These are available in two versions —
CE 1704 170W/4 ohms 45-0-45v €31.00  One uses standard components. and
CE 1708 170W /8 ohms 60-0.60v £33.97 1o other {the S). uses MO resistors

whera necessary and tantalum capacs-.

TOROIOAL POWER SUPPLIES tors.

CPS 1 for 2xCE 608 or TxCE 1004 €16.56

CPS2 for 2xCE 1004 or 2/4xCE 608 o g1sgo  CPR1 .. ... £31.65
CPS3 for 2xCE 1008 or 1xCE 1704 . ... ... £19.75  CPRIS £40.87
CPS4 for 1xCE 1008 o » £17.12  MC1 . £21.28
CPS5 1for 1xCE1708 .. ... .. €24.15  MCIS ... £33.17
CPSBmk 2xCE 1704 or 2xCE 1708 €26.63  Pre-amp Kit £38.07
HEATSINKS ACTIVE CROSSOVERS

Light duty, 50mm, 2 C/wW . €144 X02 . S - £15.18
Medium power, 100mm, 1-4 C/W €235 X03 . ...l £23.58
Disco/group, 150mm, 1-1°C /W €3.04

Fan, BOmm, state 12U or 240v €19.70  POWER SUPPLY

Fan mounted on two dridled 100mm heatsinks REGI £6.90 TR6 £1.97
2x4 C/W., 65 max. with two 1 70W

modules . o €31.05  BRIDGE DRIVER, BD1

Obtan up to 340W using 2x170W

. THERMAL CUT-OFF, 70°C £1.54

amps and this module.
8D1 aa £5.75

Distributors -

s CRIMSON ELEKTRIK
SO 1A STAMFORD STREET, LEICESTER LE1 8NLL. Tel. (0533) 553508
sﬁiﬁ‘l: U.K. — please allow up to 21 days for delivery

Badger Sound Services Lid., 46 Wood Street, Lytham St. Annes, Lancashire FY8 1QG

All prices shown are UK only and inctude VAT and post. COD 90p extra, £100 mit Export s no problem. please
write for specific quote Send large SAE or 3 International Reply Coupons for detalled information.
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How to order: Make cheques etc payable to ETI Book Service. Payment in sterlmg only please. Orders should be
sent to: ETI Book Setvice, PO Box 79, Maidenhead, Berks. All prices include P&P.”

PN BOCK SFIVICE)

— A

[ I

1 A |

"

S~

—BEGINNERS

Beginners Guide to Electronics Squires £2.65
Beginners Guide to Transistors Reddihough £2.65
Electronic Measuremeént Simplified C. Hallmark £2.20
Electronics Self Taught Ashe, £4.40

Beginners Guide to Integrated Circuits Sinclair £3.15
Principles of Transistor Circuits S. Amos £4.75
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinciair £4.10
Beginners Guide to Radio King £3.15

Beginners Guide to Audio Sinclair £3.10

L rEst INSTRUMENTS

The Oscilloscope In Use Sinclair £3.10

Test Instruments for Electronics M. Clifford £2.40
Working with the Oscilloscope A. Saunders£4.00
Servicing With the Oscilloscope G. King £5.60

Radio Television and Audio Test Instruments King £5.90

—SERVICING

Electronic Fault Diagnosis Sinclair £3.20

L - N
—COOKBOOKS=
TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

IC Op-Amp Cookbook £10.00
Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cookbook £4.00 inc. p/p

Rapid Servicing of Transistor Equipment G. King £2.95

Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £8.50
Vol. 2: 1971-74 £8.50

FM Radio Servicing Handbook King £4.80

—COMMUNICATIONS

Communication Systems Intro To Signals & Noise B. Carlson £7.50

Digital Signal Processing Theory & Applications L. R. Rabiner £23.80

|=APPLICATIONS

Advanced Applications for Pocket Calculators
Fire and Theft Security Systems B. Weis £2. 0c
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 £3.45

110 Semiconductor Projects for the Home Constructor R. M. Marston £3.25
110 Integrated Circuit Projects for the Home Constructor R. M. Marston £3.25
110 Thyristor Projects Using SCRs R. M. Marston £2.95

Handbook of IC Circuit Projects Ashe £2.30

Practical Electronic Project Building Ainslie and Colweil £2.45

T Githert £4.20

Electronic Communication Systems G. Kennedy £8.50
Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

:THEOR_Y

Introduction to Digital FilteMng Bogner ‘ £10,20

Transistor Circuit Design Texas Instruments £9.35

Essential Formulae for Electrical and Electronic Engineers N. M. Morris £1.65
Modern Electronic Maths Ciifford £6.70

Semiconductor Circuit Elements T. D. Towers £6.40

Foundations of Wireless Electronics M. G. Scroggie £4.45

Colour Television Theory Hudson £6.20

—REFERENCE —=

TV AND HI-FI

.Audio Handbook G. King £6.50

Cassette Tape Recorders J. Earl £5.25

Solid State Colour TV Circuits G. R. Wilding £6.35
Hi-Fi Loudspeakers and Enclosures Cohen £8.20
How To Build Speaker Enci es Bad 1f £3.90
Master Hi-Fi Installation King £2.80

Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £27.70
§ohd State Circuit Guide Book B. Ward £2.25

Electronic Components M. A. Colwell £2.45

Electronic Diagrams M. A. Cotwell £2.45

Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers, £6.00
International FET Selector T. D. Towers £4.35

Popular Valve/Transistor Substitution Guide £2.25

—LOGIC

Logic Design Projects Using Standard 1Cs J. Wakerly £5.10

Practical Digital Design Using ICs J. Greenfield £12.50

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 £3.20
Understanding CMOS Integrated Circuits R. Melen £4.00

Digital Electronic Circuits and Systems R. M. Morris £3.50

.MOS Digital ICs G. Fiynn £5.10

Radio Valve and Semiconductor Data A. M. Bell £2.60

Master Transistor/Integrated Circuit Substitution Handbook £5.60
.World Radio TV Handbook 1978 (Station Directory) £8.00

Radio, TV and Audio Technical Reference Amos £24.85

TV Technicians Bench Manual (New Ed.) Wilding £5.10

—MISCELLANEOUS

Integrated Electronics J. Milman £7.90
Microelectronics Halimark £3.90

—COMPUTING

‘Microprocessors and Microcomputers B. Soucek £18.80
Microprocessors D. C. McGlynn £8.40
Introduction to Microprocessors Aspinali £6.40

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 £2.45

. Beginners Guide to Microprocessors £4.70
° Beginners Basic Gosling £3.35 ) . 0 L
Fallen behind recent advances?

OP-AMPS Just starting out?

Applications of Operationa! Amplifiers Graeme (Burr Brown) £8.30 Need a decent reference bOOk?

110 Operational Amplifier Projects for the Home Constructor R. M. Marston £2.95 ETI Book Service provides an easy

‘Experiments With Operational Amplifiers Clayton £3.40 - .
Designing With Operational Amplifiers Burr Brown £16.65 way of gettmg your hands
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40 5 g
Op-Amp Circuit Design & Applications J. Carr £4.00 on the rlght title.
/\ I - = 1 S~
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TRANIA

COMPUTER
PRODUCTS

SINGLE BOARD
PERSONAL
COMPUTER

TRITON

Three new exciting expéndable systems
designed for ease of construction
and flexibility. Kits come
complete with case, power
supply, full keyboard, PCB.

All components available
separately, see catalogue.

Full hardware and programming
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

@ Holds up to Bk memory
@ UHF or Video output

@ Cassette interface

@ Three firmware options

@ Basic in Eprom

@ 64 graphics characters

@ Plug in expandable boards.

Personal Computer 2%,

+ VAT

EXPANSION MOTHERBOARD

TRITON. Expand your Triton simply and easily 8 SLOT 7
with our new 8-slot motherboard complete With yeed standard 0%
its own P.S.U. takes 8 plug-in Euro cards. 84wavdincon |lys
Plug-in 8k RAM card and Eprom cards now
available. Kit complete with P.S.U. + 1 set
connectors.

£50

+ VAT H

8K EPROM

CARD &lomn| | CARD
KIT
o Triton 8k Eprom card
Triton Bk static £97 kit, designed to take up to
Ram card kit uses 8x 2708 Eproms (1k % 8)
2114L low power 4k + as Ram card.
static rams on board VAT PCB only £1§

regulation. Mem
jump select.

PCB only £15. Rams £5.50.
.Kitless Rams £31 (incl 5 kits + components)

Kit less Eproms £31
Eproms (blank) £9
Plus VAT

Bl DIRECTIONAL N
MATRIX PRINTER £595 Jar

The BDBO s a low cost, 80 column Iine printer with mICroprocessor control
1o provide excellent reliability and performance. ,

@ 5% 7 dot matrix
@ 10 char per inch
@ 6 lines/inch

@ 400 char buffer

@ Full ASC!I char set

@ 10 lines/sec paper advance
@ 112 char/sec

@ 84 lines per minute

@ Self-test
@ Fully cased

A
unique
printer

fast
and
reliable

Switch selectable band rate from 110 to 9500 on a standard V24 and
RS232interface. Send SAE for further details. Ideal printer for Triton or any
system requiring high-speed. reliable hard copy We can supply
consumables.

VIDEO MONITOR

NEW

ONLY |"
A brand new, fully cased (metal) £69'
high resolution 10’ video »

monitor with PSB for only £69+ VAT +VAT

Ideal for Triton. or any home computer system. Carriage by .1
Securicor can be arranged.

Send SAE for details or see our new catalogue

-

PCB CONNECTORS VIDEO DISPLAY INTERFACE
Edge connectors Completely built and tested,

gold D double- the SFXE X 68364 card uses the Mo DU LE
P AR A . industry standard SFF46364 CRT ot

Al Price 156" Rrice control chip and allows ASCII Iico
22/44 £3.20 €1.62 : 28
25750 c3.80 1D/ €1.90 paraltel input of data to o
28/56 £3.90 15/30 £3.00 be output to video monitor |
WE s 16 30 64 character by 16 line |G ::Bf
35770 £4.60 / . display, full cursor control. single 5V =
3/72  ca7s  20/56  £3.40 supply. Ful details avarable - =
40780 €5.00 36/72 £3.90 upply. Ful = =
43/86 £5.50 43/82 60 on request (send SAE), UHF modulator -

507100 £5.80  [S1008u) available £2.50 extra + VAT, £69 +VAT

COMPONENTS 74LSXX

SN74LS0ON 18 SN74(S54N 20 SNTALSI3SN 75 SHIALSISSAN  BS SNTALSRN 256
SNTALSOIN 18 SNT4LS5SN 21 SNTALSI30N 75 SNTALSIG6N 120 SNT4LSI26N 255
SN7aLSeM 20 SNTALSEIN 150 SNTALSIASN 120 SNTALSIOTN 120 SNTMS3TIM 295
SN74LS03N 18 SN74LST3N 35 SNIALSMEN  1LTS  SNTALSZ2IN 125 SNTMS3SN 1.5
SNT4LS04N 20 SNT4LST4M A0 SWILSISIN - BS  SNTALS24DN 220 SNTASISIN 150
SN74LS05N 265 SNTALSTSN 46 SNIASISIN B0 SNTALS24IN 198 SNTALSIESN A8
SKTALSON 20 SNTALSTON 35 SNTALSISAN 160  SNTALS2424 1.9 SNIALSIESN 65
SN74SL09N 22 SNIASTON 35 SNTMSISSN 125 SNTALS243N  1.95 SNT4LS37 N .65
SN74LS 108 18 SWTALSEIAN 115 SNJALSISEN 125 SNTALS240N 210 SN74L3368N 5
SNTALS TN 26 SNTALSBSM 110 SNIMLSISTN 60 SNTALS245N 200 SNIUSITIN 1.7
SHTALSI2N 25 SNT4LSBEN 40 SNTALSISEN 90 SNPALSATM 125 SNTALS3IN 170
SH74L5130 55 SNT4LSION £5 SNTALSIGON  1.15  SN7ALS24BN 199 SNALSITSN 72
SNTALS 14N B9 SNTAUSSIN 890 SNIALSIGIN 115  SNTALS24N 136 SNIALSIITM 175
SHTALSISN 25 SKTALSIN 90 SNTALSIGN 115 SNTALS2SIN 145 SNT4LSITON 1.3
SNTALS20N 20 SNTASGIEN 85 SNTALSIGIN 80 SNTMSZSIN 125 SN7ALSITON 1.40
SHTALSZIN 26 SNTMSOSAN 120 SHTALSIGAN 150 SNTALS2STM  1.40 SNT4LS36IN 165
SHTALE22% 26 SNTALSI6N 175 SNTALSIBSN 170 SNTALSZSEN .95 SN74(S388N 57
SN74LS2EN 29 SNTALSIOTH 30 SNIALSIGGN 175 SNTALS259N  1.45 SN74IS3900  1.90
SHI4LS2TM 35 SHIALS109N 39 SNJALSIGEN 195 SN74LSPB0N 39 SNTASIN  1.50
SNT4LS28N A5 SNIMSIIZN 30 SNIALSIBON  1.95  SNTALSZBIN 350 SNT4LS3H  1.80
SN74LS 30N 25 SNILSTIN 44 SNTASITN  2.30 T4LS; 30 SNALSIR 170
SNT4LS32N 27 SNIAISII4N A4 SNTALSITIN 220 SKTAS2TN 165 SNTALSIBN 275
SNTALSIN 39 SNIMSIZK 79 SNILSITAN 105 SNTALS2TON 79 SNTALSI9N  1.60
SNTALSITH 29 SNTALSIZON 90 SNIALSITSH 105 SNIALSZB0N  1.75  SH74LS424N 430
SHT4LS3oN 28 SNTALSI24N 190 SNTMSIBIN 275 SWIALSZBIN  1.80 SKIMSMSN 125
SNTALS4ON 25 SNIALSIZSN g5 SNTALSION 175 SNTALSZO0N 180 SN741S447N 125
SNI4LSAN 79 SNTALSIZN 65 SNTALSIOIN 175 SNTALSZSIN 180 SNTALSAIN  1.95
SNI4LSATH 35 SNTALSIZZN 75 SNTALSIOZN  1.45  SNTALS2GSAN 220 SKIALSSEON 85
SNIALS4BN 85 SNTALSIZN 39 SWIMSTSIN 075 SNIALSPON 220 SNIASGEN 95
SHIALSAN 109 SNT4LS136M A0 SNTALSISIAN 1.9  SNI4S324N 190 SNTALS6TON 279

MEMORY AND S«UPPORT CHIPS (PRICES EXCLUDE VAT)
SUPPORT

ST 220 RAMS EPROMS LS55 30 YOLTS RESS CRYSTALS MISCLE
216 o 200 22 M B.00  LMGSON 75 7805 0 10K b < )F] 1.50
st Tm 04 120 s &OD  LM7OBCH 37 s 0 WK 170 MO 500
1226 220 20 22 2 900  LM7OICN 3% 7815 90 1MHZ 58 me14dn 1200
9278 o 212 246 2516 2800  LMTZ3N 50 1824 90  1068K 350 mcan2 290
] o B Al 2716 200 MI23N A3 780K 150 %364 10.95
s noo % 818 poes IM733N 130 71X 150 1833 300
foie e 214 550 gy a7o IMISON 130 7ISK 150 22 150 crus
HE iw 20as 180 e 1200 MMICHI4 33 TB24K 150 U5 305 5080 €33
socd nm 2 "0 gy g00 (MINE 25 7905 .10 327K 27 5800 10.00
2053 500 A% N e 1248 URAIONE 9 012 110 M s 780 8.00
o1 oo 14 M00  4cins 1249 LMTATOH Ls 1915 110 4 210 7804 15.00
4027 ne L7438 45 1924 110 48M 100 3085 1285
8258 1250 g un 40 LKTABCN A6 . 7905( 150 SMHZ 27 e .00
&% 1® s a5 ey s o 150 62 270 ol 10.00
D e 60 Ly 1290 MI6Mg 4 o1 156 1M n 1345
LM14880 B TR 180 1.166M 250 90 30.00
68500 480 750 LM14850 ] BMHZ 2
seszp 5580 g 700 N30T IMI433D 125 DK SOCKETS 10mHz 270 W/WRAP SKTS
AYS2376 1190 45 M301AN-8 LMI4%6N-14 08 8OIL g4 10N 27 0L 2
:g;fg' :7?:‘: it 2000 Mw  Opl 30 (M3302N B um 15 1o 290 U E
MeTad e LM340IN 85 1608 A7 sM 29 1601 42
plly Hy-S ] 1000 LMK LM3403N 129 1gO 24 8oL 5
™Sl Sop 30CT 1000 145 (w3900 54 2 21 cmos 2400 52
i APID 1400  LMIIIH 129 1080 149 200 30 o491 g5 20 n
B1LS%5 30 ZBACTT oo (M3 225 eI o B % 04046 E 5
8ILS% 130 LM3ZK &0 120 agon 50
Sy 1 fro W e 18 + fe e
81158 130 LR 54 TL0840N 186

TRITON DOCUMENTATION

Available separately as follows Prices nclude P&P

Teton manual — detailed circuit description + constructional

details + user documentaton on level 4 1 monitor Basic £5.70
L4 1 Listng + hsung of Tk momtar + 2k tiny basic £4.20
L5 1 user documentanon an tevel 5 1 firmware £1.20°
L5 1 Listing + kisting of 1 5k monior and 2 5k basic £5.20
L6 1 User documentation on 7k basic nterpreter £1.70
Motherboard 8k Ram and 8k Eprom constructional details £5.00

User Group Newsletter subscription 4 per annum
Triton software Send SAE for list ol programs available fram Taton

HOME COMPUTING CATALOGUE

If you're in town, visit our showroom in
Chapel Street, next to Edgware Road tube
station. We have Tritons on display plus a
comprehensive range of components and

NEW

A4 size catalogue
filled with our
latest products.

A bk 40p +SAE
accessories, specifically for personal com- ALL
puter users. Books, mags, tapes, data, cables, l)’(FéILCUEgE
plus much more. Showroom open 6 days a E VAT

week (half day Thurs from 1.30).

TRANSAM =8

TRANSAM COMPONENTS LTD.

' ALL PRICES
VA EXCLUDE VAT Iﬁﬁé‘@:fﬁﬂ"ﬁﬁ 402 8137
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PROJECT

WARNING
INDICATOR

MONITORING
SYSTEM

A unique design that gives a sophisticated audible warning when any of your car

‘fault’ lights switch on, or when your turn-indicators operate.

VIRTUALLY ALL MODERN CARS are
fitted with panel-mounted fault
indicator lamps that switch on when
the voltage generator circuit packs up
or when the engine oil pressure
drops below a safe value, etc.
Trouble is, most of these lamps are
badly sited and in any case are
almost impossible to read in bright
sunlight. An apparently obvious
answer to this problem is to couple
up an audible alarm generator or
‘repeater’ to the warning lamps, so
that you get both audible and visual
indications of the fault condition.
Unfortunately, however, the answer
to the problem is not quite that
simple: if it were, Ford and BLM
would have fitted audible repeaters
to all of their cars by now.

The real problem is that the
audible repeater is required to draw
the driver’s attention to the fault, but
not distract him from his driving or
send him and his passengers mad by
sounding continuously if he is unable
to correct the fault for a long period
of time. The system can not be fitted
with a manual ‘'mute’ switch, since
that would negate the whole purpose
of the repeater, which is to prevent the
driver from forgetting about the fault.

Also, the repeater must not activate
when the ignition is first switched on,
because the fault lamps always
activate at that time anyway.

Warble Alarm

The ETI design team, being a fair

bit smarter than the top brains of the
motor moguls (we have an average
I1Q of nearly thirty-five), have come
up with a neat solution to these
problems. Our repeater sounds

.instantly when a fault occurs,

generating a 30 second pulsed
warble-tone signal that immediately
attracts the driver’s attention. The
unit then generates 4-second
‘reminder’ tone bursts at intervals
that initially occur once every 22
seconds, but which slowly expand to
one 4-second burst every 2 minutes
by the end of a twenty minutes
timing period. After 20 minutes the
reminder tones cease completely.
The unit resets as soon as the
vehicle’s ignition is turned off, but is
disabled for the first sixteen seconds
after ignition switch-on, thus
ensuring that the alarm doesn’t
sound at start-up, but does sound
shortly afterwards if the fault-warning

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1979

lights stay on.

And that's not all that the.unit can
do. It also acts as an audible repeater
for the car’'s turn-indicators and can
accept a wide variety of auxiliary
on/off inputs from devices such as
low-fuel-level indicators and
over-speed detectors, etc.

Cheap and Easy

The ETI audible repeater circuit is
reasonably inexpensive, and
reasonably easy to install in most
vehicles. The unit is designed for use
in vehicles fitted with 12 volt
negative ground electrical systems
only.

Construction

All of the circuit (except the audible
warning device) is wired up on a
single PCB. Note that the PCB holds
{amongst other things) fifteen diodes,
one zener diode, four transistors and
five electrolytic capacitors, so take
great care to get the polarities of all
these devices correct. When
construction is complete, hook the
audible warning device into place »
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Circuit diagram of the Waming Indicator
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{VIA IGNITION
SWITCH)
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R16 |
470R

AUDIBLE
WARNING
OEVICE

R19

D1-15 ARE 1N4148

and give the unit a full functional
check as follows:

(1) Temporarily short the input of D13
to the 12 volt positive supply rail and then
connect the unit to the 12 volt supply. The
alarm should operate as soon as the sup-
ply is connected and cease as soon as the
temporary D13-to-supply short is broken.
Repeat the test using diodes D14 and
D15,

(2) Temporarily short the input of D1 to
the zero volts line and connect the unit to
the 12 volt supply. The alarm should
activate about sixteen seconds after the
supply is initially connected, should cease
when the D 1-to-zero connection is broken

ok

3

e

& g £
&
w E g A

b BC184L
c &
e

BC214L
VIEWED FROM UNDERSIDE

and should start again as soon as the
D 1-to-zero connection is re-made. Repeat
the test using diodes D2 and D3.

(3) Temporarily connect the input of
D4 to the 12 volt positive line and then
connect the unit to the 12 volt supply. The
results of the test should be similar to
those obtained in test (2) above. Repeat
the test using diodes D5 and D6.

(4) Temporarily short the inputof D1 to
the zero volts line and connect the unit to
the 12 volt supply. Check that the alarm
activates about 16 seconds after the
supply is connected and then gives the
full range of operation described earlier in
this article, in which the alarm activates
intermittently for about 20 minutes and
then remains off.

&

The completed PCB. Note diode and capacitor polarities.
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When the above tests are
complete, the unit can be installed in
the vehicle.

Installation
Before you start work on the
installation, make up your mind as to
exactly which lamps you want to
monitor (usually the voltage
generator, oil pressure and
turn-indicator lamps) and then check
the connections for these lamps.

Usually, you'll find that the
voltage and oil indicator lamps have
‘normally high’ connections (they are
activated by switches connected
between the lamp and chassis) and

.« the turn indicator lamp or lamps have

‘normally low’ connections (they are
activated by switches connected
between the lamp and positive
supply line).

Once you've checked your

.+ diagram, installation is simply a

matter of connecting the unit to the

! vehicle’s battery via the chassis and
v the ignition switch and then making
the appropriate connections between
the vehicle’s indicator lamps and the
- unit’s input diodes.
When you install the unit

(presumably under the dash panel),
make sure that it is located away
from areas of high local temperature
(the vehicle’s heating system, etc).

ET

i
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PROJECT: Warning Monitor

Q1 and Q2 function as a simple input
conditioning network which converts
OFF and ON lamp inputs to DI1-to-D6
into zero and 9-volt levels respectively
across R5. When the voltage across RS
switches high, time constant network
C2-R10 gates on astable multivibrator
IClb for a maximum period of about 30
seconds (unless R5 switches low in the
meantime) and the astable then pulses
the unit’s audible warning device on and
off via D11-IC1¢c-IC1d-Q3-D12 and Q4 for
this period.

Simultaneously, as R5 switches high it
activates an asymmetrical voltage-
controlled oscillator that is designed
around ICla. and which operates as fol-
lows. At the moment that R5 switches
high C1 is fully discharged (acting like a
short circuit), so C3 immediately starts to

HOW IT WORKS

charge towards the R5 voltage via R7
until, eventually, the R7-C3 junction vol-
tage reaches the upper threshold of the
ICla Schmitt, which then triggers and
discharges C3 via R9 and D9 until the
R7-C3 junction voltage fails to the lower
threshold of the Schmitt, which then
reverts to its'original condition and
allows C3 to start to recharge via R7.

Initially, when the R5 voltage first goes
high, ICla generates a 4-second pulse
once every 22 seconds, and this pulse is
used to pulse on the unit’s audible device
via D10-IC1c-IC1d-Q3-D12 and Q4. As
time progresses, however, Cl starts to
charge up, with the result that C3 charges
towards progressively lower and lower
aiming voltages via R7 and thus takes
progressively longer to charge in each

cycle. These charging times finally ex-
pand to about 2 minutes after 20 minutes
total operating time, after which the C3
voltage is unable to charge to the upper
threshold of the Schmitt and the circuit
ceases to oscillate.

The outputs of the ICla and IClb
oscillators are used to activate the audible
warning device via, amongst other things,
transmission gate IC1d, which is disabled
for the first sixteen seconds after initial
power-up via C6 and R14, which ensure
that the alarm doesn’t sound when the
vehicle’s ignition is first switched on.

Note that the major part of the elec-
tronic circuitry is powered from a 9V1
supply via R16-ZD1-C4, which ensure
reliable circuit operation under adverse
power supply conditions. -

AUDIBLE

+

7

Component overlay
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The audible warning device used in
this project was rated at 12V,
15mA. This can be obtained from
R . . .
RESISTORS major mail order companies that
R1.R2,R11,R15 10k advertise in this magazine, and all
Rg' R4.R5 ‘1’"67“ the other components are so com-
R . . . '
R7 1MO mon even Woolies might sell ‘em!
R8,R18 12k
R9 120k
R10 2M2
R12 1M2
R13,R17 47k
R16 470R
B eITORS 267 QUALITY REEL TO "
REEL & CASSETTE TAPE HEADS 00 foagshn unvensar casseTre
Cc1, 1000u 16V electrolytic B12-01 cras EloO9
C2, C4 1ou 25V electrolytic r::);ioo;uvmcn - :Z?i(;;STEREO ERASE £1.85
C3,C6 100u 16V electrolytic PCB MONO RECORD/PLAYBACK €4.02 TW N HALF TRACK RECORD/PLBK £5.97
c5 T;Cl)jr?t’.;r;?ycarbonate EEEEZE;OPLAVBACK £3.30 Ez;zé::zjnmza TRACK REC/PLBK £9.37
STEREO RECORD/PLAYBACK £8.68 TWIN FALF TRACK ERASE £4.72
SEM|C0NDUCTORS :x;g; GLASS FERRITE REC/PLBK £11.80 MAGNETIC TAPE HEADS CATALOGUE 25 PENCE
|C1 CD4093B AUOIO ANO HI.Fi CATALOGUE 180 PAGE FLLL COLOURI 50 PENCE
Q1,Q3 BC214L - ’
Q2, 4 BC184L - - 1
D1-D15 1N4148 J . : N
0 D 0 0
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24 TUNE DOOR CHIMES

DOOR TUNES £16.44 + VAT.
Waddmgron's Videomaster anngunce a doarbell thar doesn't
go Brrringgg, Oing-Oong cr Bzzzz Instead it plays. 24
uierent classical and popular tunes. ft will play the tune
you select for your mood, the season or the visitor you are
expecting to cail. Door tunes is not only great fun and a
wondertul ice breaker, but is alsa very functionally and
beautifully designed to enhance vour home There is
something for Christmas, something for your continental
visitors or your reigtions from the stetes, and even
something for the Queen. Door wnes is easy to install and
has separate controls for volume, 1one and tempo.

PROGRAMMABLE £29.50 + VAT,
COLOUR CARTRIDGE T.V. GAME.
The TV game can be compared 10 an audio cassette déck
and is programmed o play a muhitude of different games
in COLOUR, using various plug in canridges. At long last a
TV game is, available which wil keep pace with improving
technalogy by allowing you to extend your library of games
with the purchase of additional cartridges as new games
are developed. Each canridge contains up to 1en different
action games and the first canndge containing ten Sports
games is included free with the console. Other cantridges o g

are currently avaifable t0 enable you 1o play such games as EXTRA CARTRIDGES:

Grang Prix Mator Racing, Super Wipeaut and Stint Rider. ROAD RACE — £8.87 + VAT.

Further canridges are 10 be released later this year, 0r@nd Prix motor racing with gear changes, crash noises
induding Tenk Bamle, Hunt the Sub and Targer The SUPER WIPEOUT — £9.17 + VAT,

console comes complete with two removable joystick 10 different games of biasting obstacles off the screen.
player controls to enable you to move in all four drections  STUNT RIDER — £12.16 + VAT,

lup/downirightiteft) and built into these joystick controls are | i leaping var
ball serve and target fire buttans. Cther features include m‘:w z: ,?;:db:,sg:s'mlzwmu ey [ e
several difficufty option switches, automaric on screen  nQN.PROGRAMMABLE TV GAMES

digtal scorg and colowr coding on scores and bafls, ———————————

Lifetike sounds are wransmitted through the TV's speaket, 6 Gama — COLOURSCORE Il ~ £1350 + VAT
simuiating the actual'game being played
Manf by Waddngton's Vi

and 10 Game COLOUR SPORTSWORLD £22.50 + VAT,

quaranteed for one year

HESS COMPUTERS

STAR CHESS — £55.09 + VAT,
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV 10 display the board and pieces Star
Chess is a new absorbing game for 1wo players, which wil
interest and excite al! ages The unit plugs inio the aerial
socket of your TV set and displays the board and pieces in
full colour lor tlack and white) on your TV screen. Based on
the moves of chess. h adds even more excitement and
interest o the game. For those who have never played,
Star Chess is a novel introduction 10 the classic game of
chess. For the experienced chess piayer, there are whale
new dimensions of unpredictabifity and chance added to
the strategy of the game. Not only can pieces be taken in
conventional chess type moves, but each piece can also
exchange rocket fire with s opponents. The unit comes
complete with a free 18V mains adaptor, full instructions
and twelve months quarantee.

CHESS CHALLENGER - £85.65 + VAT,
PLAY CHESS AGAINST THE COMPUTER,

The stylish, compact, porable console can be set to play a1
seven differenr levels of ability from beginner 1o expen
including“Mate in two" and “Chess by mail” The computer
will only make responses which obey international chess
rules. Castling, an passant, and promoling & pawn are all
incfuded as pan of the computer's programme. fi s
possible to enter any given problem from magazines or ;
fiewspapers of afternatively estabiish your own board  ELECTRONIC CHESS BOARD TUTOR £19.75 inc. VAT.
pasition and watch the computer react. The positions of ali
preces can be verified by using the computor memory recall A special bulk purchase af these amazing chess teaching
button machines enables us to offer them ar anly £19.75 less than
Price includes unit with wood grained housing, and half recommended retail price. The electranic chess tutor is
Staunton design chess pieces. Compuier plays black or @ simple battery operated machine that can actually teach
white and aganst itsell and comes complete with a mains  anyone 1o play chess and improve their game night up to
adaptor and 12 months guaramee. championship level. This machine is not only for total
beginners but also for established piayers wanting to play
OTHER CHESS COMPUTERS IN OUR RANGE INCLUOE be?ler chess Unit comtains the electranic chessbogard with
CHESS CHAMPION — 6 LEVELS £82.87 + VAT

32 chess pieces, a 64 page explanatory bookier and a set of
CHESS CHALLENGER — 10 LEVELS — £143.06 32 progressive programme cards including 6 beginners

+ VAT cards, 16 check mate posiions, § miniature games, 5
BOAIS — MULTILEVEL TALKING DISPLAY £16528  openings, 3 end games, 28 chess problems and 2 master
+ VAT games.

DRAUGHTS COMPUTERS

CHECKER CHALLENGER 2 LEVELS £4338 + VAT PLAY DRAUGHTS/CHECKERS AGAINST THE COMPUTER

4 LEVELS £80.03 + VAT,

The draughts computer enables you to sharpen your skills,
improve yowr game, and play whenever you want. The
computer incorplrates a sophisticated, rekable, decision
making microprocessos as s brain. s high fevel of
thinking ability enables it to respand with its best counter
moves lke a skiled human opponent. You can select
offence or detence and change playing difficully levels at
any time. Positions can be verified by compuner memory
recall. Machine does not permit itegal moves and can solve
set problems Cortiputer comes complete with instructions,
mains adapatar and twelve months guarantee

" FOR FREE BROCHURES — SEND SAE |

For FREE illustrated brochures and reviews on TV and chess games please send a staniped addressed envelope, and state
which; particuiar games you require information on
Calters welcome a1 our shop in Welling - demonstrations daily - open from 9an+5.3Upm Mon-Sat (3an-1pm Wed).
To order by telephone piease quote your name; address and Access/Barclaycard number
Posiage and Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept.ET6, 102 Bellegrove Road,

Our new catalogue lists a whole range of metal
cases to house all your projects. And we've got
circuit boards, accessories, module systems, and
plastic boxes — everything you need to give
your equipment the quality you demand. Send
25p to cover post and packing, and the cata-
logue’s yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
\ Telephone Chandlers Ford (04215) 2956 J

dVelling, Kent DA16 3QD. Tel: 01-303 9145 (Day) 01-850 8652 (Eveningsl__/
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Codespeed Electronics

PO BOX 23, 34 SEAFIELD ROAD, COPNOR, PORTSMOUTH, PO3 58J
ELECTRONIC MAIL ORDER SPECIALISTS
New, Full Spec. Devices

WRISTWATCH LCDs. A high contrast 3% digit wristwatch LCD with centre colon Supplied with
polarizers and data. Only £1.00. Cat. No. 202

MM5314 CLOCK CHIP. A super value digrtal clock chip for only £1.99. With data Cat No 207
4 DIGIT LCD. A high contrast easy to solder display with four 0 5 high non-multiplexed digits
£6.95 each with data Cat No. 206

DIGITAL ALARM CLOCK MODULE. Complete with giant O 84" LED display Add transformer
and switches for complete clock With data only £6.50. Cat. No. 205

SLIDE SWITCHES. A miniature slide switch with two pole change-over contacts All brand new
16p each Cat No 702

MOMENTARY SWITCHES. Miniature spring toaded pushbutton switches with one normally open
contact Super value 15p each Cat No 703

POLARIZING FILTER MATERIAL. 0 006" thick plastc film_ Any size cut - even 1 sqinch Max
width 197" any length Only 2p per sq inch. Cat Na 701

PROGRAMMABLE UNIJUNCTIONS. Four MELI21 PUTS (similar to 2NB027). Makes long delay
tmers. osciliators etc With data and applications sheet 4 for 50p. Cat. No 402

MINI 6 DIGIT LED DISPLAY. 6 digit 7 segment display from Texas Common cathode
multipiexed with O 1" digits €1.00. Cat No. 306

DOMM CHIP. MM 533D dvm chip Burlds into high accuracy dvm or panel meter Requires additional
circuitry. Supphed with data and crreunt Only £3.95. Cat. No 404

GIANT LED DISPLAY. Common cathode. non-multiplexed super 4 digit LEO ctock display Lots of
other uses too Only £3.95 each. Cat No 204

MINIATURE DIODES. 25 min: 1N3470 germamum diodes 135v 600mA) Excellent value 25 for
50. Cat No 401

20 KEY KEYBOARDS. Caicufator keyboards. exceltent key action 20 keys per board 2 keyboards
for £1.00. Cat No 101

1 Y2 DIGIT DISPLAY. Bright orange gas discharge display 17 digits 0 25 high With data only
50. Cat No 304

MATRIXED SWITCHING DIODES. 23 diodes on each 14 pin chip. Suppled with data sheet 5
chips tor 50p. Cat No. 504

HIGH SPEED DIODES. INJ15) high speed switching diodes Similar to TN4148 10 diodes for
35p. Cat No 403

10 HYBRID CIRCUITS. 8 resistors and 8 capacitors built into each hybrid circunt ideal values for
seomvconduc(or circuits. Excellent for nmimimizing PCB component space 10 hybnds for 50, Cat No
801

Untested Items
LED DISPLAYS :Untested — no guarantees) 10 seven segment LED dispiavs 0 127" digits
common cathode 10 for €9.00. Cat No 311t
30MIXED ICS (Untested — no guarantees). Could include anything Linear or Digital. You test. Good
value for £1.00. Cat. No. 503
REJECT CALCULATORS. Production Iine rejects Yields lots of goodies when sinipped down inot
much wrong with some we tested) Only £2.50 each Cat. No. 104

A tulf refund guarsntee on ail items.
Post and packing please add 35p. (Overseas orders add 90p)
Lots more in our Send a medium sized SAE for your free copy
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Largest range of quality components in the U.K. — over 8,000 types stocked

Marshall

Retail Sales: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Also 325 Edgware Road, W2. Tel: 01-723 4242,
Glasgow: 85 West Regent Street, G2 2QD. Tel: 041-332 4133. And Bristol: 108A Stokes Croft, Bristol. Tel. 0272 426801/2

Head Office and Mail Order to Dept. ETI
A. Marshall (London) Ltd.

Kingsgate House, Kingsgate Place
London NW6 4TK. Tel: 01-624 0805
Telex 21492

ZENER DIODES (full range in cat.) 000 €020 CMIZSH €220 COALIS £0S5 CDOTGD 8.9 cousle 254 7
C40018] £0.20 COAUZ4B £8.76 CDAQS0B €055 CDADIT €070 COd5i6 £120
400mwW  BZXE3 | WATT ZSWATT  BIXT0 21"23 2] o cors course £020 'C40518 £0.9S CDADT8 £0.27 CO4518B £120 ’
i 0005 €125 CDAOZ76 £0.55 COADSZB €0.85 COADBIE €020 (D459 €084 i
24 A1 marzsady 28 £ AT 82 | couomr eolle CoMlrsh 050 COMSS €088 OB €027 COASPOS 120 PRESET |
3 A1 tamoade 23 O Sy : 040088 €0.99 COAD298 £1.10 CDADS4 €145 CDA0BS €089 CD4522 £1.19 POTENTIOMETERS-TRIMMERS '\ -
@0 AT (wranazg 23 M % B 92 B (o9 £0S8 CDAO30 €084 COADS5 €165 (04085 €089 CD4526 €119 !
33 41 Mzt 2z 00 ) W 2 COA010 €058 CDAGIIB £22% COADS6 €165 (040898 €O.95 (0527 €120 PT10 SERIES (FULLY ENCLOSED) ... ..o ..o ooooonns 13p
@6 A wmzaer 23 O A iy 2 COA0110 £020 CDAOJ4B £246 CD40SY  £6.00 CD40S3p £OS5 4528 €126 PT10N (2.5} vertical mounting O 15 watt a1 40 C
as ) oiwsasl 23 12 o CIs 2 | Guniz £02o COARSH €130 CAOGOS £11S CMOSH €230 S €141 PT10V horizontal mounting O 15 watt at 40° C
©l A mrsass 23 03 3 B & COADI3E £052 CDAOIT €120 CDM063  £135 (4095 £1.30 (M543 £1.96 Tol 20% Please specify horizontal or vertical
w A lmmskez 23 08 o] CODI4 £1.00 COMDAD €112 CDAOG6Y £0.75 (04096 £130 (04723 €150
5.1 A1 IMTI6A6R 2 X (04015 £0.75 COAOAB €086 (D467 €455 CDM09T E455 COATM4 €160 PT15 SERIES (FULLY ENCLOSED) . ... ... .. . 15p
g 5o A1 MISI3Y 25 swATT VA 20WATT 8IS | CoAgle €06 CDADAZB £0.86 COAO68 €027 CDADSO €160 74CooN £0.24 PT15 Nh verucal mounting O 3 watt at 40 C
j v A1 IM7SSAMS 25 cwd a3 o 105 | o017 €108 CO4043 £1.05 CIM0698 €020 CD4503 E£0.58 7ac0oM €024 PT15 Nv horizanial mounting O 3 watt at 40 C
ceve 1 1M756A4T 25 Cl 3 ol 105 COM01B8 £1.05 CD4DA4  €1.00 CDAOTOB £0.55 CD4507 E£069 74cn4n £024 Tol. 20% Please specityl horizontal or vertical
o 31 MBmsl 25 2 B 2 105 | Co0r9p £882 COABAS €175 CMOTIE €020 CO4S10B E1.20 7400AN £0.24
cave O oMTsaAs 25 03 2 3 1.05 040208 E£1.1S CDAD46B €£1.50 ¢D4072 €027 CB45IT €175 74C10N £024 VALUES AVAILABLE: PT10 and PT15. 100R, 250R. 500R. 1k 2.5k
ol AV Im7seAez 25 i 2 (05 105 04071 €1.08 CO40478 €0.65 CO0T38 €020 (D4512 EB.98 74C14N €095 6k 10k 25k 50k 100k 250k 500k, 1M 2 5M.5M. 10M
E‘l': :: ::m:gg = gls ﬁ g:: :: 40228 £100 (DA €0.58 CDAOTSE £0.20 CO4514 £2.34 T4C20N £0.24
o1 M lamoAe 2 @) B @ 105 CASPACITORS‘—mo-orTvns
o3 A MBS 25 e n @ 108 BOXES AND CASES IN STOCK — see catalogue
ALUMINIUM BOXES

POLYESTER MULLARD C352 (280) SERIES

NEW LOW PRICE uKIMu The Ready :g‘ﬂf‘?'i"usf%"‘ eg 4xdx1:’ 85p. 3x2x1” 60p. Bx4x2"’ £1.25. ) e m

: REXINE COVERED % Price g sy
to use Microprocessor System 7 sizes available, e.g. Ox5x2Y’ £2.40, 6xa%x1"%" £1.75. 15x8x4’ oo e nep 2B
Not a kit but supplied fully tested, wired and guaranteed. Expandable £5.00, 1 1x6x3'" £2.90. S £0.06 0ay to1a
Memory that grows with your system not just an evalustion kit. Stanting = 07022 £0.08 68 £0.20
with KIM 1 at £107.95 VAT inclusive. You get immediate capability 0033 to06 o £0.24
which can be expanded to a compiete system capable of addressing up to 0.047 ‘0.07 NG 20-36
65K BYTES of Memory. KIM IS EXPANDABLE. Expand as you learn up to 8?68 £0.08 2 €0.37
65K i X
KIM 1 Basic board with above features assembled £107.98 LINEAR S § full
KIM 3 BK static RAM card plugs into motherboard £140.38 ABS PLASTIC ee catalogue for full range
KIM 4 Motherboard {takes 8 x KIM 3) + power supply £78.58 3x2%x %" 55p. 3%Ux2%x1 %" 65p, 413 %x1 2" ( 9 9 )

Py e TAABY €135 TCAB30S  £1.80 LMIOIB  £299  (M7BISKC £1.56
85p. 8Y%xd%x3" £2.10. TA0  E370 TCASOD  E1OS MIOIC  £299 LWTB2AKC €156
PLUS WI | CASE! TAABZI €110 YCAII0  £120 (M702C  €0.81 LM7BLDSCI €£0.30

S WIDE SELECTION OF VERO & BAZELLI CASES TAAS2Z  CEBS TCAS  £180 (mIgAly  £1.03  (M78L1202 £0.30
TAAS50  £048 TCAO0  E319  |WD9CH  £0.70  LMIBLISCZ £0.30
TAMGTIE  £230 TOAIO02 €210 |MJ0u-8  £0.50 LM7BL24CZ £0.30
TAAG21 €250 TOAMIOD4A €333  |MI09-14 €048  MBETP €275
TAAGGIA €165 TOAIDOS  £358. (WT10Ch  £O67 MCSTIP  €£1.75
TAABG1B  £1.45 TDAID22 €750 (NT10-14  £0.A8  MCETZP €175
TAATS0 €165 TOAI024  E124  |M71iCN €048  MCT24P  E2.10
TAATOD €350 TOAI034  E475 (M6 €100 MCT89P  £1.80
TAAGIOA €145 TOA020AD £4.50 |M720CH  £0.62 MCI0P  £3.10
TAAS30B €145 TOA2522  €£3.50 pM723C 14 £0.45  MCTSEP 220
TAI20  £080 TDA2530 €290 (M74ICH €050 MCTOP €226
18A331  £0.80 TOA2'40  E3B4 \M741C8  £0.30 MCB32P  £O.70
TBA341 £0.95 102841 £330  (Mi4ICt4 050 MCB33P €070
TBANS €180 TOAZS60  £3.40 |NM7CN  £0.78  MCB36P €082

TTL (See Catalogue for full range)

74152428 €125  SNTAS20N  EO.TT  SNTA2N  £022 T4LSOON  EB2S
452438 €125 SKT4SAON  €0.77  SKT423k €022 TALSOIN €028
7452440 €150 SNI4SSAN  £0.77  SKTAZSN €022 J4LSOZN €026 p
iS4k £155 SNasese €077 skrazek  tazz asom  co2s §1979
752470 €108 SNTASIIZN 170 Saz7M 022 T4 023 N ATAL OGUE
£1.70
n

JALS24EN  E1.09  SNTASITAN £170 SNA3ON €022 TALSOSN  £0.29
74152498 €109  SNT4Si40N £0. SNTA32N €822 T4LS08N  E028 B 4( page catalogue — new enlarged micro section — largest
74(5251% €100  SN74SISTN £2.98 SNTA3TN  £024 T41S09% €02 Fiange of quality components from franchised suppliers
7052538 £1.00  SNI4S1BEN €276 SNTA3BN  £0.24 TALSION €026 Ravadable in UK. All VAT inclusive prices. Over 8,000 line
7452578 £1.00  SHTASIBON £1.81 SHTMAON  £0.18 TALSTIN  £026 Ritems plus lots more. 45p post paid or 35p 1o callers at any of
74152580 £1.00  SN74S200N £350 SNIAIAN  £059 TALSIZN  £0.28 Bourfour branches
7415259N  E1.55 SN7ASZ0IN E371 SATMAZN  £0A4S TALSI3N €058
JALS2BIN €325 SN74S262M €1250 SNI45H  £8.73 TSN £0.75 K, N

Uszo6N 044 Swiaszik £295 SMsm goso 74sise 1026 | *MAIL ORDER®

74052730 £1.30  SWI4S28EN £2.70 SNTMATAN  £0.55  74LS20N 026

TALS27SN  £3.20  SN74S289N E1.81  SNT448N £060 TALS2IN 026 { Quick service on all ordars — please add 40p for plip to all TSAMO0 £220 TOA2581 £2.85 (M74814 £0.50 MCB3BP £2.35
74152790 €058  SK74S300N £5.08  SK7AS0N €022  74LS22N £0.26 | orders. Telephone orders on credit cards £10.00 minimum TBAMAD £1.80 TOAZS80 £3.70 | MO00 £0.50 MCB40P £1565
J4LS280N €165  SN74S30IN £3.70  SN74SIN £8.22 TALSZBN £0.32 TBAS10 £1.76  TDAZE00 €410 w511 £0.50 MC844P £0.70
74152838 €120 SN74S387N E3.05 SNP45IN €020  TALSZIN 026 T8A520 €260 TOAZE10 £3.90 (w321 £0.50 WCB46P £0.70
74152898 £3.74  SNT4SATON £5.08  SNT4SAN £020 T4LS28N £0.29 TBAS20Q £2.70 TDA2611A 3‘ Lm923 £050 SN7BO0IN €130
7418790 £1.00 SNTAS4TIN E5.06  SN7450M 022 T4L330N 026 TBAS30 £2.35  TDAZG40 .70 (M13038  £1.5 SN76003N  E3.08
74152838  E£1.00 SNT4SAT2N £13.48  SNTATON €0.39  T4LSA2N 027 Get a g’eat dea’ f,om TBAS300 £2.45 TLOBOCP 083 (MI34N  £1.52 SNBOOBKE £1.85
74182958  £3.35 SNTASAT3N £13.48  SNI472N £0.30  T4LS33N 027 ” TBAS40 £260 TLOBICP £0.42  (MI305N £1.52 SN75013N  £2.04
| liSen 13 swstamnas s o s ozl Marshall's TBAM0Q €270 TIOSZCP €080 (WIJOTK €122 SWTGOIINO £1.72
7415290N  £2.95  SNT45475N £13.48  SN7474N €026 TALSITN £0.32 TBASS50 £3.60 TLD8ICH £1.10 w31PN £2.10 1SNI5018KE £1.90

Jals23%  £350 SNIAOON  EBA7 SMIATSH  £060 TALSN €032 TOASS00 €380 TUBATN  £145 (MA3SIN €130 WOz €205
T e D 017 whaiw  roas rason s | 3%2 DIGIT LCD AND LED PANEL METER KITS TR0l £295 (MON €060 (M4SN £0AS  SKI60Z3MD €172
JASISK €240 SNTADZN 007 SKTAMN  £050 TaLSAN  £0.80

TUSIN 570 SN0 £O17 SMIBIN  £100 TSI £1.09 § LOW-cost emsy:to-sssembls kits using the new Intersil 71067 A/D | 13y’ 290 (M3OT-12 £OB8 {WIBDON E194 SNTBIION £1.30

THSRTN €255 SOAMN  E015 SWIMZN €080 TALMBN  £1.00 converters TBASI0)  £220 (MG4OT-IS £0B8 (MIBDIN  £225 SNTEIISN £155

JALSMON  £1.10 SNPAOSN 022 SNTAGIN  £1.05 T4LSAON £ {mecsli’s 7106 is the fifst sin ’ A TBA418  £300 (M3OT24 £O.88 (MIBGBN  £210 SNIGIIEN €180
gle-chip CMOS A/D for driving LCD displays —

el Ot N e 020 TS E2 ] inciuding backplane — direcily. The 7107 is the first single-chip CMOS A/0 Wl B o b R

7‘15353" oa §:7mu o SN :‘5' B0 TS E02% | for dnving istumentsize LED displays directly withaut buttering. Each T B2 diris 056 Misiak  £190 R &

7415365 g Su74BBN £8.56 provides paraliel saven segment outputs, ideal for DVMs, DPMs and anywhere y u e ANTOZZTN - £1.80

7415366  £0.55  SKT409N £0.22  SNTABON £1.90  74L3B3N €126 s
modern digital displays are needed. Both have internal reference and clock, TBATS0Q £245  LMISK €6.97 (MIBIEN €150 SNIGATIN  £2.30

74(S367TN £0.55 SNTAION  £020 SNTAHOSN £060  T4LSTIN £0.42 3 a
74(53688 055 SK41IN  £020 and both are CMOS so you get low noise {12 to 15uV) comparmble with the YeA790A £175 (MMM 085 LWIG4EK  £198  SKIGSN  £1.50

e e von| rea| owiamiinl toss| 7aistsk saisu] []j CnestiblpaiardovicesTand iowpower(10/mWimax @M OV). T8AB0  £190 M3SOK €650 LWIBSON £190 SNIESIN €228

ST 085 SKAIN (036 SARDN (055 TSN 042 o B e T meivonly e | BMIS E30 UGS DS (Msw 250 swesd 217

JST5N  T0S6 SNI4IMN 050 SNIaWZIK €055 TALSIEN €042 - g : Y TASZD  £0.80 (MGGOM 00 LMIzON  P.OA  SNESMN £188
hour N r-9.

JSTIN €130 SNT4IGN 025 SNMKION £0.58  TALSE3AN  £0.90 3 TBAG20 €299 (MOTON €330 (Wp0TNG £180 SWIESASH 180
ICL 7406EV (LCD) £26.99 SPECIAL OFFER £19.90

e % S fise oww foss TS “oas | 'cL1107EV (LED) 21,99 sreCiALOFFeR 1500 | RS0 B30 T IS8 TG L s e

4 X £0.55 : e SR Orrem “taso | e 75 35 (W0 [050  SHIESSDZ ©0

7415386k  E0A4  SNI4IBSAN £1.50 SNT4HSIN £0.85 T4LSON  EO64 T6AGSD)  £3.00 LM3T4N €335 (M3302N  £0.55 SNI65522 €57
741S390N  £0.90  SN74186K £10.70 SNJ4HSAN €05  TALSAIN  £120 TCAT0S £149 IM3I7H €180 [M340IN  £0.55 SNI6STON  £2.18
74(S393N  £0.90 SN74188AN £2.10 SN74HSSN €055  T4LS92M £0.70 TCA150 £1.80 (M378N €240 LMISCON £O68  SNI6620AM £).30

TSN 150 SNIEK £260 SN 055 Taswn - £05¢ L200 — 5 TERMINAL ADJUSTABLE TCAIS0C  £256 M3I9S  £425 (MBS £115  SN7G650N €158
7418398 €1.90 41908  E08S SNTANGZN  £0.55  T4LS95AN €0 TCA220 £2.10 (M380N$ £0.96 (M3I0IN £0.78  SN76660N  £0.87
JUSION €145 SNT4ISIN €090 SN7ALOON £O55  JLSGN  £1.35 VOLTAGE AND CURRENT REGULATOR TO2/0S  £2.99 LMGBOMIa £108 (MG91IN  £110  SN7BBB6N  £0.99
TSN 090 SNWAISZN £0.8C SNIAUZN £055 TASIOTH  £042 | The L 200 is @ silicon monolithic intagrated circuit for voage and current | TLMAD  £185 LMSEIAK 2270 iwjoidn  poa  SOP £133
ST EL80 SwaIen 030 UMK (080 THSIN £042 | programmabl rgulaiion D0 £348 UGRIN 1G9 oM £279 S £135
SNT4S00N €077 SN74196N  €0.90 SK74L47M €390  TALSII £0. TCABSO £3.45 LM382 LM4250CH  €1.30  TADI00 £2.00
SIOM 077 Suatony 085 SWALMR [0 TSUI aaz | @ ADIUSTABLE OUTRUT CURBENTURTO I8 ) ooy JCBKS  £345 LMGBIN  E1S5 (W7BLOSCH £085 £0.90
SN74S04N €094 SN7419BN €125 SNT4LBSN £2582 LS14N £0.42 REDUCED PRICE NOW ONLY £1.95 sach TCA730 £3.00 LMK38HN ED.88 |M7BL12CH £085

SNTASION €077 S7419GN  £1.25 SKTAL93N  £230  TALSIZ2N  £062 TCATAD £3.80 UMIBIN £1.00 (M7BLISCH £0.85

TCATSQ 260 LMBEN  €1.00 (M7BL24CH £0.85

TRANSISTORS (for full range see catalogue) 000 £375 LMBBON  £1.00 LM7BOSKC €156
. TCAB00  £3.95 LMISZN  CO.BT (MTBIZKC €156

%::lll l:: ;g‘ggl j: 2K3133 50 40360 55 40i6BA 70 BCI21 .8 BO2a2C 62 BFI7TY 27 BR2a6R 82 :i:?; 53 MENDD 22

263134 . 85 40361 55 40513 150 BC322 19 BO2A3A 65 BFITB 27 BRATA 80 50 MENZD 27
0412 80 2WZSA 31 2K135 ¢ 72 40362 55 405 150 8C327 20 B0243C 87 BFIT9 33 praa7e B0 BSXTT 60 ME02 27 UNIVERSAL VOLTAGE TESTER R
2471 1.0 22906 25 2013 91 40363 145 40537 66 5C328 20 B0244A -TO BFIB0 .37 BR254 26 BSYID 1.0  MEDO1 .16 The 2 pole combitester is a universal voltage and continuity tester wit
2N2483 3¢ 22%6A 25 2K3237  1.50 40364 1.5 40543 150 837 20 80244C A7 BFIBL 37 BFSS 26 BSY24 52 MED0? A6 incorporated battery. This combitester aliows testing of d¢ and ac
2W2484 30 2N2907 25 2%3242 8 40372 115 10950A S0 B3 20 BO245A 69 BFIBZ 37 BRST 35 BSY2S 65 ME4003 16 voltages from 4.5V 10 330V . Continuity tests of electrical connections
2W49) 240 2M290TA 25, 2N3242h 90 4037 185 BL2S6/A/B 29 BC34T .11 BO245C A5 BFI83 44 BR2S8 35 BSY26 55 ME4IDL M betwsen O to 20 k@ can be performed by pressing the red button. built
282613 80 22920 330 20250 33 40374 165 BLZSI/A/B .18 BLIS0 .11 BO246A .72 BFIB4 41 BF2S9 35 BsYzr S5 MEaDz .01 into the handie of the tester. Dispiay is by means of LEDs. The Siemens
21614 .70 202923 AT 325t 39 40389 .70 BCZSA/A/B/C 18 BCI2 21 B0246C 83 BFIBS 37 BRZE2 86 RSY2E 44 MEAlgd .10 combitester has been tested 10 VDE standard 0425/1.73 and has the
213 S0 20T 17 w0 43 4JM 108 SGSWA/C ae SHEL 20 8040k 240 BG4 d6 BRI 73 BSRS wjo wesnpt 41 f VOEsYmee!
20614 70 202925 .19 2K3301 A5 40391 90 BG260 47 8383 19 BO249C 300 BAIOS .16 BRIOL 55 S8SYM .33 MEGOOI 1§
2068 170 2K925 07 %3307 39 40392 .70 RCzbl/A/B 25 BCIBIL 19 BOZSOA 275 BFI% .16 BAYI S5 BSYAS 33 mEGOOZ .16
20647 155 K010 110 a367 135 40354 90 BC262/A/B/C 26 BL384 21 BOZSOC 3.40 BFIST .18 BRY9 55 BSYS) 33 MESoo3 .16
206% 135 2K010 37 259330 50 40395 145 BO263/8/C 28 BXISAL 21 BO433 44 BFISE 19 BRYso 3@ BSYSZ 33 w22
20711 30 2N301Z 37 2i3391 4D 4039  1.45 BL264 $5 BCA07 27 apa3a 46 BFISY .19 BSw4) 155 BSYS3 33 mEe10z 22
2Q712 98 2K013 37 aa33giA 45 40406 .73 BO266/A/B 34 BOA0B 27 B3y 46 B 38 BSW6 90 BSYS! 36 MEBDO] 22
w2713 25 K015 AT a3y 97 40407 57 B A3 BD235 A4 80436 AG BF224) 22 BSWS7 109 BSYES 45 MEson2 22 Vad
20714 22 2M3019 S5 o303 17 40408 82 BC30I 43 80731 A4 pOA37 85 BR25) 27 BSWID 185 BSYIB 100  MEBO03 22
2K2848 1,10 283020 75 23384 .17 40409 B2 BC302 37 BO238 A4 GpA38  5S BR23B 55 BSX19 38 BSYI9 142 wmeso0) 22 .
2K865 220 2M3053 25 23395 19 40410 82 BC30D B¢ B0239A 44 BOA41 A4 BR4D 24 BSXZ) 35 BSYSSA 37 mpoorz 22 | Applicstion
202890 250 283054 T2 7M3396 19 40411 3.10 BGI4 60 B0239C 59 80442 A4 BR24L 24 BSX2I 35 MEAl4 22 M0 148 Testing of dc and ac voltages between 4.6V and 380V. Polarity check for
2K2B91 250 2ZN3055 J5 163397 19 40412 B8 BCIT/AE .16 BO20A A4S BOS20 49 BR44A 38 BSX26 B8 MENET 27 MM 145 de voltage. Continuity test in electrical connections between 0 and 20 k@2.
2K2892 10.00 283107 55 40326 50 40414 499 pCa08/A/B .16 BO240C 59 80530 55 BFR244B 33 BSX7 B2 ME462 27 MMEL 1TO Determining forward and reverse directions of semiconductors
202894 50 2K3108 5 40321 73 472 220 8C309/A/B/C 16 BO241A 49 §DS35 .70 BF24SA 44 BSX29. 53 MEIDGI .17 MAMS0 149 Short-circuit tests with capacitors. .
2903 160 210109 B0 40348 110 a0aa0 70 8317 45 B0241C 65 053 7O BFASE 44 BSOS 120 MEnz 47 Mugl 200 | 450380V Price|£10150
2K904 31 2N3119 400 4p3a9  1.45 4p457A 1.05 BCINB ‘14 80282 S5 B0S3T .74 BF246A 82 BSX60 71 MENIS 22 MJ0I 248 Also avaiiable without battery as voltage tester only Price £4.75
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audiophile.....

How to begin reviewing a pickup and
end up living in a Sony showroom. Ron
Harris explains an easy way to turn an
article into an epic.

!

A COUPLE OF LITTLE things to begin with. In fact very
small things. Well actually even smaller than that. Micro
in fact.

JVC have (‘inevitably’ did | hear from that man at the
back?) entered the miniature hi-fi market in a big (small?)
way. Their T-M1 and A-M1 (tuner and amplifier) measure
only 311/, X 91/,5 X 107/'6 — otherwise known as 93
X 230 X 259mm. Which means that stacked together
they are smaller than this page.

Mini-Spec.
Their performance (on paper) looks very impressive. Fifty
RMS watts for the AM-1 at 0.03% THD across 20-20kHz
with excellent S/N ratio and overload figures. The T-M 1
too has the zeros in all the right places on the spec. — IF
rejection 90dB, separation (1kHz) 50dB, frequency
response 30-15kHz (—1.0dB; THD 0.08%, sensitivity
0.8uV etc. It has digital tuning too.

All very impressive. I'm hoping to lay ahand — or more
appropriately a finger or two — on these £306 match-
boxes soon to see if they sound that good.

o
Caption Hold Up

Due to the state the postal services have been in lately, |
‘decided to hold up closing the Audiophile caption
competition, and publish the results next month instead.
Entries are still coming.

With a bit of luck Felicity Kendal might enter.

Apparently Marantz were at that show, and it was
either that they hid when they saw us coming — or much
more likely we couldn’t see the wood for the trees. Sorry
lads. Still, thanks to their press agency and their nice
photo we got an amusing competition out of our blind-
ness.

o
Some Sony Day

It all started out as a simple enough review job.on the new
XL-55 Pro moving coil cartridge. When the dust settled
I"d got THREE moving magnet units, a very good turn-
table and a head amp to deal with — oh yes, and the
XL-55 of course.

The more normal cartridges came about simply out of
curiosity. Not having lent an ear to Sony pickups before |
was interested to see how they'd compare to the more
Western approach.
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JVCs matchless matchboxes.

The record deck and head amp are utterly and totally
the XL-55's fault. Or rather its designer. Anyone who
designs a cartridge for this high a fi and then makes sure it
won't fitinto an SME, Hadock or Grace pickup arm wants
his coils seeing to. Of course it fits Sony arms perfectly.

The connector is a standard SME type, but the car-
tridge DOES NOT come out of the headshell. Itis part of it.
Lunacy. Absolute Eastern lunacy. Mind you Sony UK
were very nice about it: _

Sony UK (being helpful): XL55 Pro for review? Cer-
tainly. What arm are you gonna use?

Me (confidently). No problems, SME Series Ill.

Sony UK (tactful and gently): Oh! That one? Only our
XL55 doesn’t fit that you see . . .

Me (still confident): But EVERYTHING fits an SME . . .
doesn’tit? )

Sony UK (delivering punchline): Not the XL55. You
see it's part of its own headshell. . . .

And so it came to pass that there was delivered unto
Audiophile a PSX-60 and yet they knew not its virtue!
(Never having heard of it before).

Below: the self sufficient PSX-60.
T gy
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— —NEWS

Four little pickups sitting in a row. On the right the massive
XL55.

Tables Which Turned

So lets begin there. A paragraph or so on the PSX-60 is
undoubtedly in order as it turned out a very satisfying
piece of machinery to use. It possesses a deceptively low
mass arm with good bearings and nice adjustment for bias
and arm height. Both of these parameters simply ‘dial on’.

The finish is immaculate (as usual) and the cover
beautifully made, with the controls outside once ciosed.
There is a repeat facility included but for the life of me |
still can’t see anyone ever using it.

My only gripe concerns the turntable itself. It produces
a better ring than Bow Bell. The mat provided is very thick
and suitably dense, but still contains those curious
channels so beloved of manufacturers.

Once the mat is on the platter is reasonably damped —
but how much better would it have sounded had it not
been so resonant in the first place?

To combat those ribs | used the mat upside down alt

through, and in this admittedly curious manner the whole’

system turned in a very creditable subjective perfor-
mance, managing to preserve detail exceptionally well for
its price bracket and with a good solid bass. What a shame
about that platter.

The arm is good enough to take some excelient
cartridges, but the mass is such that | cannot advise using
anything with a compliance higher than 30cu else evil
may befall you amid the LF!

This of course means the PSX-60 is ideal for moving-
coil cartridges which is undoubtedly why Sony sent it to
me! Inscrutable these Orientals.

Moving Onto Moving Magnets

A quick glance down the specs table gives you a good idea
of where these three cartridges lie in the market. All are
low-compliance types! to suit the Japanese passion for
pickup arms you could dig gardens with no doubt.

In terms of frequency response all three manage 20-20
kHz #* 3dB, with the 45 being the tightest on a straight
line. However all three do possess a ‘suck-out’ in the
region from 3 kHz to about 15 kHz. Curious this, almost
old fashioned in as much as most manufacturers elimin-
ated this from their designs in the wake of Shure and their
V15 Il

Best tracking performance (SME clad) was obtained at
1.3g (XL45), 1.7g (XL35), 1.7g (XL25). Line contact
rules OK? Comparisons were made against the Shure V15
IV and Goldring G9OO0SE II — still the best two moving
magnet designs in my opinion.

After individual listening tests, all three were used to
make up a tape on the EL7 Elcaset of various pieces of
music, so that a long program of comparison was pos-
sible. Recording tracks, and alternating cartridges gives a
much better ‘instant answer’ to what differences exist
between units than laboriously playing the same piece
over and over.

Besides which it is a hell of a lot easier and more
pleasant — and |'m an expert in being lazy!

Impressions: —

XL 25

Came out sounding rather lifeless, | tend to think that
upper-mid droop is showing a little! It is easy to listen to
however, and would suit budget system well, maybe
taking some of the ’‘sting’ out of over enthusiastic
speakers! Good bass.

XL35

Very nice overall really. Caught out by several "difficult’
tracks, suffering some break-up in the process. Well
controlled lower octaves, maybe a bit edgy with high level
treble, though only appeared so in direct comparisons.
Excellent detail and imaging for its price. |

Below: specifications for the whole set of Sony pickups.
Manufacturers figure

Recommended then. TABLE ONE
B e XL55PRO XL45 XL358 XL25
f itin . f? TYPE Moving Coil Moving Magnet
; Z s 7 @ STYLUS Elliptical Line Contact Elliptical Elliptical
OUTPUT {1KHz,5¢m/sec) 0.2mV 3mV 3mV 4mV
# COMPLIANCE {x106 cm/dyne) 15 20 15 15
. %i TRACKING FORCE 2g 1.5¢ 1.5¢ 1.59
b CHANNEL BALANCE (at 1KHz) <1dB <idB <1dB <adB
o SEPARATION (at 1KHz2) >30dB >30dB >28dB >20dB
N WEIGHT 22¢ 5.50 5.5 5.29
e APPROX RETAIL PRICE £90 £42 £35 £25
{inc) {inc}
{headshell) {headshell)
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XL45

Good tracker. Very forward presentation appearing very
detailed at first. Could be pushed into over-brightness by
the recording very easily. Firm bass. Good if care taken
regarding balance of supporting system. Too expensive!

All three are very competent designs, and were they
priced some £10-£15 lower would get the Audiophile
stamp of recommendation! At their present price though,
| feel only the XL35s, complete with its headshell,
represents good value. Sony have got the balance bet-
ween price and performance slightly off centre | feel.

My thanks to Paul Edwards for his assistance with this
report.

Long And Winding . .. :
And so to the XL55 Pro itself. Setting this up in the PSX60
couldn’t 'be easier. Literally it just pushes in! Since it
weighs an arm-bending 22g including that integral
{turtle)shell, Sony provide an extra counterweight to
balance out the mass. Skylab had nothing on this. |
shudder to think what the effective mass of this little lot
must be.

That headshell at least ensures a rigid mounting and
hence resonance suppression to some extent, and with
the compliance down at 15cu the mass is not a real
problem in practice except if your records are warped,
dished or otherwise liable to start this mass moving in a
direction it shouldn’t!

The cantilever itself is composed of beryllium, carbon
fibre and aluminium in an attempt to control resonance
modes within the structure, and as the drawing shows it is
no simple construct.

Witness also the novel coil configuration which Sony
claim endows their baby with very low distortion. In-
teresting to see they 've used a flexible PCB in there.

coreless armature coil
wound like a figure-8

%Gnght channel)

front yoke g ) /—T/\ magnet

flexible
printed circuit

tension wire

back yoke
tension wire
pole piece
rigid aluminum pipe

carbon fiber pipe damper

special flight armature

metal

&\Q\\‘ l‘&
. MOVING COIL z Top: coil configuration is a novel
- Xl 55erc - figure of eight.
i ¢ Above: internal details of the
, cartridge.

o
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Those cartridges again! Note the XL55 is part of its head shell.

Above and right: the excellent HA55. Witness the very high
standard of construction.

Up In Arms

Setup in the PSX60 the XL-55 tracked bestat 1.9g above
which no improvement could be obtained. A fairly high
bias setting was required.

None of the moving-coil flock are particularly brilliant
trackers anyway, and the XL-55 sets no world records
here — albeit a very competent performer which was only
caught out once or twice by tortuous modulation levels.

First auditions were carried out with a Lentek head
amplifier — and sounded absolutely awful! The image
never really existed, bass was loose and ill-defined and
there was about as much detail in the sound as there is
news in the Sun.

Something somewhere does not match something
somewhere else. Accusing fingers surround the Lentek
which is promptly banished, and enter the HA-55 (Sony).
(By now my living-room looks like a Sony showroom gone
berserk.)

Setthe HA-55 to 40 ohm input, switch on and — at last
— smooth detailed sound from the XL-55 Pro! This is
definitely more like it. Being of a naturally warped mind
though | couldn’t leave it there. If the Sony cartridge
doesn’t match the Lentek amp, will the Entré 1 cartridge
behave with Sony amp?

More changing of leads, screws and cusses proved
that it does. So does the Coral 777EX. In fact both these
units sounded more open through the Sony than they did
with their own step-up devices.

Draw your own conclusions.
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Gone Home?

By now | wouldn’t blame you for having given up ail hope
of ever finding out anything about the XL-55. For those
brave souls still with me (and awake), however, it sounds
very good.

Comparing it to both the G900OSE Il and the Entré
shows it to be excellent in the upper-mid range and good
at the top, but to lack an extended bass. The bass that is
there is well defined, and nicely controlled, but against
the others | felt slightly cheated of that gut-moving last
octave.

This didn’t seem to bother anyone else who heard it,
and it certainly did not spoil my enjoyment of the music.
Indeed unless you have excellent loudspeakers of room-
dominating dimension, you're not gonna miss much.

Overall | rate the XL-55 one of the best moving-coil
units I've heard, and certainly well worth its price. | feel it
does not outperform say the Entré for example, but it is
well worth shortlisting along with the more publicised
names, which it does better, if you're shopping in this
market.

The HA-55 gets five gold stars and an asterisk all to
itself, for an absolutely amazing noise performance and a
superbly transparent sound. ETN
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Designer approved quality kits for
Electronic Musical Instrument
Construction.

. 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.

P.E. STRING ENSEMBLE

Component Kit £164
Cabinet Kit £52
A fantastic sound at an economic price — hear it

yourself on a demonstration cassette for £1 .00.

Specialists in all sizes
of square Front Keyboards

Send SAE to:

CLEF PRODUCTS (DeptE.T.1.)
16 Mayfield Road, Brambhall, Cheshire_SK7 1JU.

, L Telephone: Norwich 810453 (STD 0603)  rrmyymmmiy
Telephone or Mail Orders accepted on VISA -
T
| |

1

I |

o For those who

appreciate Quality

_ ~ acomplete . .
high quality colour television receiver kit

The Forgestone 500

New Generation 20AX System

B A Teletext decoder kit is
available for the Forgestone
500 which includes assembled
and tested L.S.I. module,
power unit, interface, keypad

® Glass epoxy printed and complete instructions
circuit panels ® Modern cabinets

B Eleven integrated circuits @ Fully isolated and protected

W 20AX Hi-Bri tube
# Pin diode tuner

M Full technical
construction manual

H Ready built and aligned power supply
LF. module B Latest diode split L.O.P.T.
M All solid state # Low consumption

Buy as you build. All Forgestone Kits are for the constructor of today.
Sections of the Kit are available separately. Please send stamp for
further details of these quality products.

Forgestone Colour Developments Limited
Ketteringham, Wymondham, Norfolk, NR18 9RY

\ Barclaycard/Access
1
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Topvalue
testequipment

fromTA%IDY

LCDDIGITALMULTIMETER.  LOW—COSTLCD MULTIMETER COMPONENTS AND PARTS

Low-cost hand held digital multimeter with a full | A portable, compact sized multimeter with a full
- ] ! -t ! ! ! CAT No DESCRIPTION PRICE
3Y2digit LCD display. 0.5% basic accuracy, auto | 3% digit LCD display. Auto polarity operation, low
polarity operation. 10 Mohm DC input battery indicator. 10 MOhm Input impedance. - 4 for
impeqance‘ Scales: 276-0 HED 69p
Reading to + 1999. OCwlts, ggfl!f'é . 2 or
my to ; .
e 1% + 1 digit accuracte). | 2 20~ 200 1000V 276-033 LED
ih E AC volts: 48
/ i AC volts: | 200 500V p
I i (i i (1 lrgllfogg%\‘lls accurate) DCcurrent: 2 for
A i il DC current: | g 2? ZQOMA 276-034 LED 59
///////////////m//l//////ﬁ (1 1'3ALO lzg%:?/;fcurate 2520 200 infra-Red Emitt ‘
it © ~ ’ N m
! w— et 2000 KOHM 276142 | R £1.37
10hm t0 20 MOhims ;3;§;tiou$3§c - 12V DCgutomotive
AP ‘
h" lf)o:er slo?.lré:e-accu'a‘e) Size: N g 277 - 1003 Digital Clock Module £ 17' 52
9V battery or AC 37x85x 130 mm 6 pin edge connector
i A with optional adaptor. « 22-197 276-9110 for 277-1003 QOP
Size: | Power Transistor
;555 x13358x 30mm i 276-1373 Mounting Hardware Sop
| | 276-1363 | TO- 220Heat Sink 60p
b ( PRICE I 276-1364|  TO- 3HeatSink 81p
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AC/DC 8 MHz OSCILLOSCOPE -

N
Anew approved 8MHz version of last  Specitications: b = Y 1 PRICE
years winner! The advance Jesign Horizontal axis: Deflection sensitivity better than (®

a

. . . 250mV/DIV. Vertical axis: Deflection sensitivity
features of thisoscilioscope make it eirerthan 10myiDIV(IDIV. 6mm). Bandwidth

0.8MHz. Input impedance: IMOhm paraliel
capacitance 35pF. Time base: Sweep range:
10Hz 100kHz (4 ranges). Synhronization
Internal ( ) Size: 200x 155x 300 mm. Supply
220:240 '50Hz. 22 -9501.

an absolute essential for industrial
uses on production lines, in
laboratories and schools. Ideal for radio
and TV servicing, audio testing, etc.

You save because we design,

manufacture, sell and service.
Tandy have over 7,000 stores and deaterships
worldwide. Qver 2,500 products are made

A

KNOWN AS RADIO SHACK IN THE
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MAKERS OF THE WORLD'S BIGGEST SELLING MICROCOMPUTER TRS8(

The largest electronics retailer in the world.

Offers subject toavailability. instant credit available in most cases

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

specifically for or by Tandy at 16 factories
around the world. The quality of our
products has been achieved by over 60 years
of continuous technological advancement.

137

DEALER

Most items also available
at Tandy Dealers. Look for this

T
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SPECIALS

PROJECTS
1+2

TOP PROJECTS

Book 1 + 2: £2.50 + 25p P&P.

Master mixer, 100W 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, LM3880 circuits, temperature
alarm, aerial matcher, UHF-TV preamp,, metal locator, four input mixer, IC power supply,
rumble filter, 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-was, audio level meter, expander/compressor, car theft
alarm, headlamp reminder, dual-tracking power supply, sudio millivoltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, expmun 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 ‘mlxer, touch organ, audio limiter, infra-red intruder

g N

Graphic Equaliser - Marker Geserstor

Power Amplifie> Modules..._ £2 5ot |
LIV Camera... . Headghone Adagtar -
1ED Dice.. Souad- lwmrrm

A SPECIAL ROITEIN FBOM

HAPPENING N
Pesycsn MPUX,
He-FiSicutatars,

Video, s

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, calculators and
video. How can you not read it?

75p + 25p P&P.

Display Systems
Digital instrumeats
L

ELECTRONICS — IT’S EASY
Books 1,2 & 3.

Our successful beginners series came to an
end some time ago now, and the whole
series is available from us in reprint form.
The three books between them contain ali
the information presented in the series
(sometimes in more detall!) and together
form an excellent starting point for any-’
one interested in learning the art of
electronics. N

£1.20 + 25p P&P each.

alarm, model train controller, tester, headph radio, STD timer, double dice, A
genenl purpose power supply, logic tester, power n;eter, digitai voltmeter, universal Sf"s ' wtﬁ ‘w ,ﬂn lm
timer, br heart rate , IB meu 1 5 perature meter . ‘
ctive Crossover.... Near and Tell Uait
Book 6: £1.00 + 25p P&P. m Noise m‘ Noniter
Graphic equa.llsel r, 50/100W amp. modules, active crossover, flash trigger, “Star and Dot” .. “,
‘game, burglar alarm, pink noise generator, sweep oscillator, marker |enentor, 3
audio-visual metronome, LED dice, skeet game, lie detector, disco light show . L {m mmm M;
- == = -

FROM THE PUBLISHERS OF
ELECTRONICS YOOAY INTEANATIONAL

El
CIRCUITS
No2

£1.50

ETI CIRCUITS

Books 1 & 2.

Each volume contains over 150 circuits,
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 1p each!

£1.50 + 25p P&P each.

¢ TOP PROJECTS

Book 7: £1. 25 + 255 P&P
ER II loud , 3-ch 1 tone
control, bass enhancer, contlmulty tester, bench
3 supply, LCD digital multimeter, digital frequency
7 meter, wide range osciliator, ET1 wet, egg timer,
house alarm, porch light, torch finder, light dimmer,
1B metal locater, electronic bongos, puzzle of the
drunken sailor, race track, uitrasonic switch, tic-tac
radio, rev counter, Transcendent 2000, spirit level.

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

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

from
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F —
Pet Expansion

Computhink
Dual drive
minifloppy

Complete with 4K disk operating system in ROM,
plugs into Expandapet memory. Adds 15 new com-
mands to Pet’s Basic to give full disk extended Basic.
Loads 8K in 2.6 seconds. Automatic reorganisation

of free space. Utility Disk

£833. ..«
Expandapet memory
Powered by Pet's own powersupply and mounted
internally in 5-10 minutes without special tools.

V6K e £261 +V.AT.
24K BOO0000000000000 £320+ V.A.T.
|| £374..,..

All units are fully built and tested.

J

Apple |1 was the original with full colour high resolution I||
microcomputer Basic, and it is still the best. With a
very wide range of expansian available, including disk
drive, interface cards, voice recognition card, light pen
and many others.

Apple 1l has been well tried and approved by the public
{over 200,000 sold) because of its thoroughly pro-

fessional design and high quality engineering.You
cannot get better value for money. Please send us a large

s.a.e. for further details.
£820 + V.A.T.

New 7khz 16 channel A to D board p.o.a.

With 16K user RAM only
(inc. PAL card)

Super Board I
B0 VA

oo b .0

FEoenr vy
“meeVeawSuvrw
= F¥ e ¢ o s e

., -

This 6502 based microcomputer comes with a full
8K Microsoft basic in ROM. Full keyboard. 4K static
user RAM (on board expandable to 8K). Kansas City
standard interface for use with an ordinary cassette
recorder. Machine code monitor and 1/O utilities in
ROM. Direct Video access with 1K dedicated RAM
{besides 4K user RAM) and full graphics set.

Fully built and tested only needs a 5V 3amp power
supply and T.V. Monitor or R.F. modulator to be up

and running.
NOW only £229 00 + VAT

Applell &TRS80
Memory Expansion

Save Over £100

TRS 80 and Apple 11 memory expansion kits. Fully
guaranteed and with full specification 4116 16K RAM:s.

Kits come with full instructions and new jumper sets

where necessary. Fitting takes 5-10 minutes, or bring
along your Apple or TRS 80 and we will fit it for you

for £5.
16K upgrade kit £85 + V.AT.

—

oTUs§0 W B

34

4 MORGAN STREET  TELEPHONE:01-9813993
LONDON E3 5AB

TELEX:261426 ATN.LOTUS SOUND
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PROJECT

'DYNAMIC NOISE
FILTER

Not content with eliminating record clicks as if by magic — the project boys have now
found a neat way of reducing tap hiss.

THE HUMAN BRAIN [S a funny
thing really! Its connections to the
outside world are via the five senses
and it relies on these senses to
transmit reliable and accurate
‘information about the outside world.
However, as you are probably aware,
this information can quite often be
distorted (think of the countless
optical illusions).

Missing Links.

It is not so often that audio illusions
are in the news, probably because
they are harder to detect, but that
doesn’t mean they don't exist, eg.
The fact that the ear cannot detect
small gaps, say 5 mS, in a passage of
music allowed us to build the click
eliminator. Every time a click (which
always have a duration of less than 5
mS) is detected, the sound is
automatically cut out for about 5 mS.
The final effect being one of apparent
continuity of music without the gaps
or clicks.

Hissed Up.

Our tape hiss reduction system
functions on the principle that on a
continuous passage of music the
difference between the music and the
hiss (signal/ noise ratio) is so great
that we cannot hear the hiss for the
music. All well and good. On a more
spasmodic piece of music, where
there are gaps of more than say 50
mS between signals, then these gaps
have (apparently) a much lower
signal/noise ratio, not because the
noise level has gone up, but because
the signal level has gone down. This
means that the hiss is more
pronounced.

During these time intervals our
device filters out the high frequency
tape noise using a current controlled
filter (CCF) — immediately allowing
high frequency sound through again
when a signal comes along. (The
illusion of one type of sound covering
up another of about the same
frequency is called masking.)

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1979

Construction

Printed circuit board construction
should be relatively straightforward.
We suggest a step by step approach
be adopted and testing of each stage
be undertaken before construction of
the following stage. The main reason
for this is that the circuit, although
having few components, is quite
tricky in operation and this makes
fault-finding difficult in cases of
malfunction.

First, build up the on-board power
supply section (D3, D4, C17,C18,
IC3, R28 and LED 1). Check with a
voltmeter for 12 V DC at its output ie,
between the output of IC3 and
ground. If the LED lights up itis a
good indiciation that the supply is
working correctly.

Next the buffer amplifiers and
associated components (C1, C2, R1,
R2, R3, R4, R20,R21,C11, Q1 and
Q2) should be inserted. If a signal
source and scope are available put
signals at the inputs to the circuit and
observe the signals at the emitters of p
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—PROJECT:Dynamic Noise Filter
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—Q+12V
a1
LEFT /P R20
ok, e S ws
> A o -
R10 R24 IC2 IS LMi3600
AN 22 22 Q1,23 ARE BC108
l;(zll: D12 ARE 1N4148
N N N "
2 ( 4 4 ¢ R®
AN 22k
_1 8 R16 D2
+ . c16 12k iNa148 .
.“/lf‘"w_ﬂ A 4/;7-7 L o3 1—3'5 LI EN J|c1'4 OLeFTom
RVl 100 et 14 c2 aw?
a7 2 ﬂ €7 ?:g 12k L K—-ﬂi [Tk
Q 202 AN X 5 i 15 7 10 128 ﬁﬂms O RIGHT D/P
47
R8 R1%
RS 3 ( s‘( ca :[ or 7 S R21 2o R26 R27
m/ourI 100n . B r 8k2 Tzuz ng e 313 33
(I:SnT ] “T 100n 4u? T o
Fig. 1. Circuit diagram of the dynamic tape noise reduction system.
Fig. 2. The power supply.
T1 D3 N _ IN out v
L t 1c3 +12
FS1
HOW IT WORKS
Icm “323R o
+ 68n 3 The device consists of two buffer applies a fixed current to control pins 3
N D4 = ] amplifiers, two current controlled low- and 14 of the chip, fixing the minimum
e S LED 1 pass filters and control circuitry to detect  bandwidth at 1 kHz. The greater the
4700u A A R
}53’",3 > the presence of a signal. The current  current into these pins the greater the
m produced by the control circuit is used to  frequency bandwidth.
—Oov vary the bandwidth of the CCF to allow The control current itself is obtained

Q1 and Q2. They should be the same
as the transistors are operating as
non-inverting buffers.

Following this, the control
circuitry (consisting of R5, R6
through to Q3, R17 and C10 on the
circuit diagram) should be soldered
in place and this tage now tested.
With RV1 at mid-position and a high
impedance voltmeter or a scope in
DC mode connected across C10, it
should be seen that the voltage
across the capacitor varies with
varying signal input. If an audio

waveform from, say, a cassette deck
is used as a signal, then the voltage
should be seen to increase with the
higher frequencies (above about 7
kHz) but stay quite low for
frequencies below this. Adjusting

RV1 should adjust the overall voltage

range across the capacitor.

" Finally, IC3 and the rest of the
components can be inserted and the
complete board tested and set up.
The signal at the output should be of
tghe same amplitude as that at the
input.

the signal through ie when sufficient
signal is present to be able to mask the
noise, the lowpass filter frequency range
covers the whole audio spectrum —
however, when there is little or no signal
and the noise appears louder then the
filter’s lowpass range is lowered to a
minimum of approximately 1 kHz. The
noise is effectively filtered out.

As soon as a signal in the same
frequency range as the noise comes along
(ie above 7 kHz) the control circuit de-
tects it and applies current to the CCFs
thereby increasing the frequency range,
allowing the signal through.

The buffer amps are built around the
two emitter follower transistors (high I/P
impedance — low O/P impedance) and
the CCFs around IC2, the LM 13600 which
is a new National chip, a dual operational
transconductance amplifier. Resistor R19

from the voltage across C10 by connec-
tion via R18. As V., increases then by
Ohm'’s law the current I;,, must also
increase. The energy stored on C10 is
provided from IC1lb and Q3, etc. con-
nected as a peak detector. AC into this
part of the circuit gives DC out to CI10.
The values of R17 and C10 are chosen to
allow a fast attack time (something under
1 mS) and a comparatively slow decay
time (about 40 mS).

ICla is a mixer, bandpass filter,
amplifier. It mixes a sample of signal from
both channels via R5 and RS, filtering out
frequencies below about 7 kHz, so that
only signals with the same general
frequencies as that of tape noise will
affect the CCFs, and amplifies the signal
with a gain of 100.

RV1 adjusts for different noise levels,
dependent on a particular tape unit.
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Fig. 3 (left): The component
overlay for the Dynamic Noise
Filter system.

Note that the power supply
circuit as shown in Figure 2 is
included on this board, and the
input 12-0-12 comes straight
from the transformer.

As the system is mainly
based on just two IC’s sockets
.are heavily recommended!

Fig. 4 (left): Block Diagram to
the Dynamic Noise Filter pro-
ject.
Not shown on this simplified
diagram is the in/out (bypass)
switching. This operates by
grounding the output from the
first stage.

Such operation will thus pre-
vent the peak detector from
operating the filter stage and
thus leave a full bandwidth at
the output regardless of input
level.

——PARTS LIST—

R1, 2

R3, 4,8

R5, 6, 10,
11,24, 25

R7

R9

R12

R13

R14

R15,616

R17

R18

R19

R20

R21

R22, 23

R26, 27

R28

RV1

CAPACITORS
C1,2

C3

C4,5,6

c7

C8,9. 16
C10, 14, 15
c11
C12,13
c17

c18

IC1

IC2

IC3
Q1,2,3
D1, 2
D3, 4
LED

T

suit.

RESISTORS ‘all “4W 5%

POTENTIOMETERS

SEMICONDUCTORS

MISCELLANEOUS

FS1 + holder, spot toggle switch, case to

47k
3k3

22k
100k
330k
1k
10R
100R
12k
27R
3k9
180k
18k
8k2
68k
3k3
330R

47k

1u0 electrolytic
470p ceramic
10n polyester
2n2 polyester
100n polyester
4u7 electrolytic
2u2 electrolytic
3n9 polyester
4700u electrolytic
68n polyester

LmM387
LM13600
78L12
BC108
1N4148
1N4001
TIL220

12-0-12 c.t. secondary

R



Right: Close-up on the board —
the only board — for the Filter
project.

Using this in conjunction
with the component overlay
shown overleaf should identify
all the component positions,
and make sure you don’t get any
polarised components in the
wrong way round.

The holes are leadout posi-
tions, and if you're left with any
overdon‘tcallus. ...

. PROJECT:

Dynamic Noise Filter
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Always on the lookout for new
housing products we have come up
with a really neat case for this
project. Introduced by Lektrokit
Ltd, Sutton Industrial Park, London
Road, Earley, Reading, Berks, RG6
1AZ, and nicely priced at

BUYLINES:

£8.53+20% VAT and P&P, type
L20 from the Transistek range, this
should house your system in style.

The two integrated circuits in
the system should be available
from any of the larger mail order
firms advertised in ETI.

38

Left: Where to put the board
once you've assembled it!

Note that only the trans-
former is mounted off board.
This may need tuming from side
to side to obtain that elusive
minimum hum orientation!

Use screened leads to con-
nect signal sockets to the
printed circuit boards.

Setting Up

Once you are sure that everything is
working correctly, then setting up is
a very simple job. Erase a section of
tape and play it back through the
unit. Take the output from the unit
and amplify it.

Turn RV1 completely
anti-clockwise and listen. Slowly turn
the preset clockwise until there is a
barely perceptible increase in hiss
noise. Then, step it back just a
fraction, so that the hiss just goes.
The device is now set for the tape
unit and use with any other tape will
require resetting.

A final setup test can be carried
out, if necessary, with a signal
generator plus an oscilloscope. With
an input of about 500 mV, the
bandwidth of the device should be
up to about 25 or 30 kHz. However,
an input of 50 mV should give an
output bandwidth of only 6 kHz.

ET
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G reenbank TERMS, VAT. CWO0. Cheques eic payable to Sreenbank Electronics. Add VAT 10 \
all prices at 15% excepl where staled otherwise. Posi efc: UK 25p {-+4p VAT =

Greenbank Etectronics 29p) per order. Export: NO VAT but add 25p {Eire). 75p (Europs) and £2.50
(Dept T9E) 92 New Chester Road, New Ferry elsewhere. .
Special just in full spec. 1702A (inte)) £2.50 Wirral, Merseysidu L62 5AG {Polys. universities. govt depts. ofc can telephone IWieir orders for immediate

each p/p 20p. 2526 character generator 9x9 Vol 0512635 S0 despatahlonrac oyt

(dual rail} £3.50 p/p 200p. Mostek 4116 ese cut prices for Amateur Ussrs and Export. Note: industrial users — quan Q.UARTZ VEROBOARD
(200ns) 16k. Dynamic £8.560 p/p 20p. 74125 prices available. Mostly Motorola, RCA | 0.1" Phch with copper
{tri-state buffers) 4 for £1.00. P&P 20p. | 00 15p | aM2 759 | 4089 €150 | 419 268 | 4631 €145 IO 247 1" pack ot 5] 74p
4001 17p | 4043 wg uz 500 | 4R 027 (Wuch) 8.2 el
= oA W o | ke e | ww oo | s Taa | su s e sisy e £
1S423 STUD MOUNTING RECTIFIERS W6 CL | 45 oAb | @95 6105 | w33 engz | % €369 ) o 2% 17 £1.86
400V. Sitly price, 10 for £2 p&p 20p. 4007 18 | 404 £i28 | 40%  £105 | 35 783 | 451 g13.23 00K -2 Fieflet 2p
TS i og G5 NGl bR e s & oam | BML HR |we
4048 Sep g £2.6 ] 3 g IR
gn&?;é):L Dual Stereo Preamp, plus data £1 m? ?:p ﬁ e ﬁ. [:“: :2 uﬁn :_;; H ;; :I,gzz S';; 47;":1;.r' g.ﬂ
b p a8p / A ¢ 0.1 Piainboard
a0z i8p | A051 7 W0 €250 | M8l f2as | 49 eyee | S0Ke £A.55 atry
w3 azp | a2 72 W1 £1s1 | e 24z | 452 gioss | ROOMM oe wlea?' e
7in NYLON CABLE TIES 100 for £1.50 p&p 3:; ::: ‘Pu: t:ﬁ 3:% té:g :g; g: :gs S.ﬂ :%:‘; S Horth S5
20p. Cannon 25 way (d-type) male or female W 45e | 4ms 128 | An €109 | o s | 4585 T8 8432 W a8 %:_"‘.L"‘f“ crekst
with cover plus 2 metres 25 way cable assemb- 3:; ::: 0% £1.34 3:2 £l :ﬁ 4501 [t :gssf; t}:g ?i‘:;l:z“m o VQPbears €117
w7 E25.70 6 s 9
led £2.50 each plus p&p 20p. m w | e tem | a0 P ) ; ﬁ 323 !.gi-:n S.g g:::m"{:r U—g:;
60 €115 | 40108 £536 | 4505 €57 z : i
ML723 (TO100). Monoalithic adjustable vol- i Eﬁ; w1 cse | we cm | s se | e oM ez "'::::;:; "::n
tage regulator. Plus or minus 2v-6v, 6v-8v, o 20p | 4063 £108 | Wik €140 | 508 u_i‘; 862 533 %‘lg 10050p 1000 £3.95
8v-37v 10 150mA plus data 55p p&p 20p. A‘g; :: & N/ mg R'ﬁ 4510 ‘stsg 3.: 290 T
N/S - 4511 £1.38
PCB KEYBOARD 65 82mm 18 k ook | o by ows | SE S5 | sr an |
E mm x mm ey 4067 . 7 £1.48 614 €285 £323
clickers less key tops, ideal hexadecimal, 35p oct IRl e B o A cioe | i e2e | B e oz | VIR s
each, p/p 20p. Hewitt Packard 4 digit displays an s | an o 2p | 42 €108 | asi7  eamz | R Lz | waap
12 pin DIL 0.11"" common cathode (LED red) e w7l 2ip | 4183 €108 | 518 flo | 48 T6p a2 S0p7AS 508
£1.50 Op (f i 4032 £1.00 40712 21p 0 .08 518 Sip 4584 an
.50 p/p 20p (few only). b 048 | ai o 2ip ar o tos | Ak o0l e cn ";‘,, o
i K 4075 U ol w1 €188 £1.20 -
s LN | ﬁ: Wos €558 | 4572 f1os | 81 £232 gg
CANNON D-TYPES. Only ones left: 15 way g g—: %z gp 4‘:?‘!; ggg w4 NS gg g.: £ un::::;;)
socket 50p, 37 way plug 80p. 50 way socket W rros | sm  2p | un gese s HR | ew fis 3.2 “p
£1.20, 50 way wire wrap socket £1.30, 25 way iz 24 | o zp uize 36 | a5 Ba L g
i f H i . s 7 uisy  £7.50 i
e S| | |E SIS RIE VIR W i | Bl
3 . Ao £3.23 4 OIGIT LED DISPLAY
lﬂ £3.23 Muttiple xas. common
063 €129 | TACIB4 £1.04 | TACI0S £7.26 UCWD £4.84 02 i
FULL SPEC. SGS2N3055 30p each. 10 for el (- St LR TR AT o2 e fazs
£2.75. P&P 20p. e 24p 7489 €438 | 1014 €151 | 740908 96p 740929 £11.83 1382 R
UCo4 24p c0  8Sp | TACITS  %0p 740909 £1.63 740948 TBA €3.92 LED DISPLAYS
;‘lculnﬁ 2p em  wp | g0 | ok a1 L £223 DL-T4E/TOTE sp
- 4p U095 £1.04 eI €713 sip ©3.23 WLTTE/T2E £2.00
HONEYWELL 50 station push button key- Ucl €141 AT £1.22 | TACI% £1.04 | 740912 £7.3 0097 S54p 3.9 OLTATE/TS0E  £1.80
board (querty) mounted on PCB 7-bit positive ;ﬂ §‘.§ }ﬁ}?‘,’ S_:: ;:‘c;zmly g;: ;g:; 2::; g?: u‘: g-g D 500560 £1.20
logic. Power requirement +5v 100ma. No 42 24p iS4 £367 | D3 £173 U098 £1.06 8029 €183 Y] LIQUID CRYSTAL
other information. Good value. £12.00 each + Az 92p 740157 £2.20 4314 £1.73 T4CR1 £11.83 85030 £1.83 £3.92 DISPLAY
£1.50 P&P uoan :153: MUCIB0 €110 ;m S | ow 3 ’ €3.29 405" Digfts 40 pia L
° . T4CI61 €110 54 .73 £3. £9.
. ;ﬂ: :: UCIR2 £1.10 ;m 55:'; lows TeA £323 e
- . 740163 £1.10 925 £4.84 £3.29 CLOCK CHIPS
SUPERSAVER 1 Price smash — 10K multiturn 382 V512240 2%
electratrim panel mounting pots, 6 for £1, p&p MODULATORS NEW SWITCH gg MK 50253 £5.50
20p. i . MK 50062/50356  £6.50
° UMIN E36 UNF CA36 Vi- MODE PSUs D |awlonm 6
= sion Modulalor £2.50 "im“ ";/“l m‘"‘:mzs 3.2 Six DECADE
88UPER|SAVEF: 2 i;ybng Syslng !I\JAIF\’(L:J 371-8 UN1Z3) W €130 Vion B %0 £323 o COUNTERS
-bi H odulator wide handwidih S . K B/ £8.75
(brat:g Ee‘;vpafg apgriE::e :maas‘:l' ;:vav £1 75use:rcsr; l}',',,',‘z;'g’","”s'"] cago |0 22 st “""%l: % £323 § w5034 ks
N . L] d Sub- .
{fraction of original cost} p/p 20p. carres Modutalor - £2.50 Ty, 21"‘“ dicieal.  Dims. Note: In Gis section & dats books
Lkt F :m:z;"- For posiage
DU BOARD poge. -
SUPERSAVER 3. LM 323K Voltage regulator,‘ M |CR°PRUCESSORS I VAB-2 Y00 2800 ¢250 page TTL data [National} £2.85

v = R . R e ——————— TEXAS UNIYEASITY ¢330 page interface Dala Book [Navionai) £2.75
Svat3 EI £3.50 each P&P 20 5800 MPU Lo £6.55 BOARD €350 page Dala Acquisition [Nalonal| £2.50
— 3 2302 MPU to9s  TMI/IB)  £24550 cg?n page AD%S:US n;g/u:;kp(uu| . £4.95
J i cos- ! [ mming
MEMORIES 2708 £6.85, Character Genera- 'm.m'.“n".:w*‘w ] gg;’,","[f‘;;‘x“,“;:',] g% ',..,,,f,,ﬁ,,‘n";';',"g;’_&'gﬁ'i;;‘," 50 ‘ ng.lg:ury |‘K"er:ﬂ:nn| reranm B £3.75
tor MM5240 2560 bit, 64 x 8 x 5 plus data e of WPU3 700, SC/WP 6820, 6821 PIA £296  DP 8350 CAT Superchip  £33.81 52 :-ue 'a:Ln:!el Iul:lcl:«e"g(:ﬁtlllr;nim E;ig
£2.95 (full spec.). P&P 20p. 2112 (200ns) 5 6850 ALIA €308  AY-51013 UART TR 1502 £4.00 ¢ eley & U E
SC/WP Proisbeard £5.95 510134 70 cb page data lar M 4118 25p
£3.00. P&P 20p. 21L02 (250ns) £1.15. P&P 780 CPU card £4.95 [ty 2 A g 16-page data lor M3 B154 [1SP-8A/650) {Natienal|
] 6502 AY-310H6 €5.60 30
20p. wu A .l £4.95 6502 £12.00  AY3-1015 £5.60 20-page data for SC/MP N [Natonal) 50p+
wer o £4.95 5520 PIA £6.22 CHAR. GEN. KEYBOARD 100 page COP 1B02Z MPU Wsar Manual {RCA] £4.50
VYOU'R  Whres £5.85 CMOS ENCODER £45 paga Fixed Poynt Binary Arilhmetic Routines lor
SUPERSAVER 4. RS338-383 miniature de- mﬂ‘“]'ﬂv'-' e COSMAC 1802 ts.;g MCM 6571/6575/6576  £9.95 df‘;i;“gmm e £4.50
cade thumbwheel switch £1.35 p/p 20p. & P0M beard [52041] = 450:;) L R COSMA fishigs excluted) £4.50
£5.95 2101-256 1 } £2.25 P0-3-2513 (Sv Uppercase) £6.85 43 page COSMAC MPU Praduct Guide (RCA) 75p
S PROM beard (2788s] . 20021k | £1.20  OM 8678 CAB/BWF £14.27 15 page COP 1802 Instructlon Summary 25p
9.WAY MALE/FEMALE connector {Eico | | R ... £5. 211256 1 4 €175 A523T6 £9.75 :1‘!:‘@:'undermnmnu:ll_'lﬂshlﬂcll ; ié-f'ﬂ
8129) 0.1 inch pitch, PCB mounting ideai for PCTET e 212-256 x 4 g FRNWARE e Jusenty Laogusge Waons]) £6.90
bussing two PCBs together 35p /pair p/p 20p & AN beard (21143) 1K AEIB0 E5.30 v Basic for 28012 x 27080 L\ eSS Digial Wntsgrated Cicculs (RCA]  75p
[¢] g P | 4118-1K 5 8 (2708 Compalibie] €25
| ¢ £5.95 £18.50 4K MBLin 4 x 2708 €55
;gl; m; i £4.95 DYNAMICS IBL-MM In 4 x 2708 £55 SPECIAL. 280 DATA PACK £14.95
8 . . —12v beard MK 4027 4K 25008 £3.50 ETIAUG | £14.95 & sel of the following 5 ZBO data als and all the
LEDS. (req) Tit 209 10p. 0.2 12p. Vernitron £4.95 MK 4116 16K 25008 £8.75  ETIBUG2 £14.95 rejated data we ::n; |o|nu of m‘"mn::n‘u;'. l;g ux.e'.
Ceramic filters FM-4 10.7MHz 45p, BD 236 PSU Se. —12v beand £4.95 MK 4816 2K & 8 £3052  KITBUG £14.95 Approximale weight 1.75kg
40p, 2N3055 (T1) 40p, BC183L 10p. BC213L il . :"aﬂ‘lsulis 7150 m::::?ﬁ’u L2708 5:;2 U?gvm %gg{":m?sl Mznwl‘
B . (L33 o . ¢10-page Z80- roducl Specification
10p, BF195 10p, 2521V (Dual 128 bit static L——-— 2708 K x 6 €750  SC/MP Unhiles {1 X 2708) nzs:.ge 30.p10 Techateal Manuat
shift register 65p), RS 12-0-12 50mA sub- 750 $1|sszz1k|; 8 single 5v ::::.gs R £19.00 c200-page égo Programming Manual
N M £16.95 ER ©25-page 280 Micro Aeterence Manuat
miniature transformer £1.35. TMS3128NC R weel  Ei7gs  PROMKASHNG each Prom PROMBOX 12 teasa| |7
(static shift reg) £1.25, LM711CH TQ-99 (Vol- 780410 £7.95 50p [+25p +VAT) VOLTAGE 7100 page Starehp Simutalon by Roger Garral
tage comparator) 25p, FPE 100 intra red 780.P10 £1.95 s En;naznucs m I REGULATORS - Diithlom) £5.10
A . L /14 £1. p ¢50-page Fimie State Faniasies (Cartoons putling
?,'é‘/'\"ee"o; 3363\;:’%5 D“I;’/SPV;BS 4-way 60p. S RAMYE Tl e s Tans s, grogramming on human level] Mairis Press)  £2.00
Y= . INS/BISQ‘RAMZI!B :7:75 1::25 u'gg 7912 ) Z]: £225-page Home Computers: Z"’ Questions and Answers,
8126/28 £2.64  LM323K £5.61 Vol. 1- Hardware by Rica Didday fDitithium| £5.70
Al enquiries. SAE please. P/P same for quantities except where 41LS 41520 28p' | lS76  AOp | TMSIZ5S  80p msm’n.u 45240 £2.36 | 745283 £1.92 | 7418315 . £1.80
greater than £1. 741528 48p | jas78 745125 60p | TALSI64 €104 | 745241 £232 | T4S200 £1.28) 748317 £2.12
Due to move we have no catalogue. A new one is baing produced, 741500 14p | TASN  22p (74383 E1 745132 95p | TALSIES. 7Sp [ 7AS242  £2.32 | 745293 £1.28 | 7418378 €1.84
available shortly, TS0 Mdp | 74532 27p | jases €118 | JASI36  55p | TALSI6 €226 | TS24 £232 418295 €185 746379 £2.15
Rush orders as some stocks are Umited. Jusoz  Vep | TMS33 3p | qases  43p | 745138 B%p | MLSIT £2.83 ;usm £1.70- ;:gg: Sj: ] 748384 86p
: 74500 16p | TMS37 3% | jase  60p | 7MSI39  8Sp | THSIIE £1.05 4S5 €2.70 'JAS38E . BBp
il ol e L i e | U | o | s oos |G G @ wes B w2
“prices. | i 74805 20 p | 74592 8% [ ‘7asiy 1 : TAS393  £2.30
m¢T:‘:':°(°.’d‘f%c7’.féi'"ﬁﬂn': hbriage §5395 A WSt Zp | TS Bp |qusm e | SIS 173 TAE ) use 218
P !m Eans PP 4800 2p | TALS4T 74505 £1.16 | THSI51 96 | 45183 £1.48 | 7453% £215
N Ly J Js10 20p | TALSAR £1.20 | jasep £1.16 | T4LSIS3 76p 145190 £1.86 | 7405300 £2.76
JasH zep | TASMS £1.20 | qausier  dp | TMSISA gi70 | TSIl £2.28 | 745399 £2.30
Jas1z 2p | 4S5 24p | qS109  55p | TALSISS  96p 45192 £2.28 | 74845 £1.50
L. B.ELECTRONICS wsis e | TS B sz B | Tashe % | s B | s o
s 759 748113 50p | J4LS1 6p .
11 HERCLES ROAD SIS 30p | TAMSE3 €1.50 | 7a5114 S0p | T4S)  96p | TALSI 65p |-7415668 £1.82
:p wsizz 70p | JALSI60 €1.28 | 7418196
p
48p

HILLINGDON s 2 | TS o pleiiaaf islsueler i Ceven |t B
MIDDLESEX UB10 9L M8t 2p 1123 | 45161 98p X ¥ E
LB10 SLS. IENGLAND 1415124 tj.lg | a2 €138 | 7as221 96p £ |
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AUDIO AND RETAIL

MAIL ORDER

TEST EQUIPMENT =
CENTRE

INCLUDE VAT
Telephone your order with Access and Barclaycards
or send cheque with order.

LONDON'S TEST GEAR CENTRE

OPEN 6 DAYS A WEEK 9 am-6 pm
SCOPES — (UK P/P £1.50 ca.) =

3" BMHz single beam 102.00

4 SMHzsnglabesm ...l 125.00 FREQUENCY
Super 8 6MHz single beam 158.00

Super 10 10MHz dual trace 239.00 Mugg)slélmNHIEE‘lgsﬂ
4D25. Scope x 25MHz dual trace 414.00

pocket counter 81.00
MAX 100 100mHz 8 digit
portable counter 88.75

PROBES x 1 x 1014.50. x 109.95 x 1 7.95 For Super-6/10/4025
SINCLAIR 10MHz Miniscope Price to be announced -

MAX 550 550mHz 6 digit
pocket counter 06.00

DIGITAL MULTIMETERS

DM 235 Sinclair portable 3% digit LED 52.95 500 MHZ Prescaler for
PDM3S Sinclair Pocket 3% digit | ED 31.90 max 50 or max 100 40.00
DM350 New Sinclair 3% Digit } with 10 amp rangs 74.45 | pFM200 Sinciair 200 mHz
DMA450 New Sinclair 4%; Digit 106.45 Pocket Counter 8 digit 53.00

{30Kv Probes 19.00. Mains adaptars 4.00. DM carrycase 8.95) OPTO7000 8 digit. 600 mHz
M1200 Bench Portable 3% digit LED Resolution. 14A/0.1mv/ Portable 1HZ RES with

0.010hm 67.50 N/CADS 139.95
935 Data Precision 3Y; digit hand-held LCD 2 amp ac /dc 107.00
188. Low cost 3% digit general purpose LCO 49,95

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC
Multi-Range Instruments featuring AC/DC volts. DC current. Resistance Ranges all with mirror scales
except T1/1T-2/T12/TM3A (TM3 AC voits only). some with AC current, etc.

TM11 incredible 120 Range Eiectronic Multi-meter 158.00

TM33 AC Micro voltmaster 3MHz >4 Megohm 151.75
3B60TR 100k /volt 23 Range {plus transistor checker). Large scale 38.95
PROE 20k/volt 26 Range Large Scale 29.95
7081 50k / volt 36 Range Multi-meter 22.95
TmK500 30k / volf 22 Range Multi-meter {plus Continuity Buzzer) 22.95
68OR 20k /volt 52 Range Pocket Multiimeter 36.75
7200 20k/ volt 22 Range Double Muiti-meter 17.95
Micro80 20k /volt 26 Range Pocket Multi-meter 19.10
RE132m /171-2 20k/volt 16 Range Poputar Multi-meter 11.95
LT22 20K/ volt 19 Range Pocket Multi-meter with carry case 14.50
LT101 tk/vott 12 Range Pocket Multi-meter 6.95
RE142m 20k / voit 17 Range Multi-meter 13.50
RE152m 20k /volt 19 Range Multi-meter plus transistor check 18.95
AT20% 50k /voit 21 Range mutti-meter 26.9%
K200 FET VOM 38 Ranges 77.00
TR202 20K/ volt 23 Ranges/ Transistor Checker / Checker/ Continuity Checker 19.95

AVO 8s and 8 large range of replacement tests leads in stock

OUR 1979 CATALOGUE

including the first edition of

STOP PRESS RAM

(Send SAE for copy) 2102A-2
. 1024 x 1 250ns
Latest low prices £1.33

Fascinating new items
Special offers —

a bargain on their own
Lowest prices ever for

16 for £18.95

* % %%

TTL
Free 45p worth of
vouchers

GUBASUNG electronies

DEPT. ETI 9, 56 FORTIS GREEN ROAD
MUSWELL HILL, LONDON N10 3HN
TELEPHONE: 01-883 3705/2289

=
GENERAL EQUIPMENT GENERATORS
SE250 Signal Injector 5.15 TG 152 Series 3Hz 300kHz 5 Ranges
TE7? Signal Traces AF/RF 9.95 T GNS2D e G L e 86.25
SWR50 SWR/Power Meter 19.50 TG 152Dm (with meter) 107.50

LP30 30MHz Low Pass ruter 4.95 TG200 Series HC Oscillators Sine/ Square output.

CX3A 150 watt 3 way AE Switch 7.50 1Hz-1MHz 12 Ranges

DC25kV 100 Meg HV Probe 11.95 TG200D ..................... 113.95

DRS10 36 Value Resis. Box 3.95 TG200Dm (with meter) 139.50

RP124 0/24v 0/1 Amp P/S Stabitised TG 200Dmg (meter and fine control} 145.90
Singie Meter 42:00 TE22D (Audio} 4 bands. Sine

RP230N 0/30v 0/t Amp. P/S Twin 20-200KHz: Square 20-150KHz 69.00
Meters 85.00 4001 Oigital Puise Generator 0.5Hz2-5MH2

TR1000 Transistor checker in/out clrcuit 11.9§ 105.00

MODS3 Signal injector 8.65 2001 Function Generator-Sine/Square/

LB1 Transisior / Diode Checker 21.50 Trangle /TTL.

3101 Clamp Meter 0/ 1 K ohm. 0/ 150/ Square 1Hz-100kHz 86.00
300/600 AC Volts 0/ 300 Amp 35.95 8052. PAL UHF /UHF colour Bai Generator

SWRS SWR & FS Meter 10:50 250,

SWR10 SWR Metsr 12.50 = < =

MS319 2100 Watt Audio Watl Meter  13.95 PROTO BOARD IN STOCK

*500V Megohmaeter 500 Megohms 51.00 KITS PRE £9.20. PR 100 £11.80.

SEPARATES EXP300 €5.75. EXP600
£6.30. QT7B £1.30. EXP48 £2.30.

LOGIC PROBES AND
MONIT

‘2Y: Amp Variabie Transformer

DRILLS AND DRILL KITS
9 and 12 volt Operated. %’ max

21.95

SMALL DRILL with coflets 6.85 ORS

MEDIUM ORILL with 3 collets 9.90 Y2000 Economy Probe. 1 OMHz2 11.95
SMALL DRILL with 20 drills, etc 16.95 LM 1 Monitor 33.00
SMALL DRILL with 6 P/C drilis 12.95 LP1 Probe 10MHz 35.50
MEDIUM DRILL with 20 drifls. etc 16.95 LP2 1.5MHz

MAINS Eliminators 9.95 16-pin IC test ey

VARIABLE Speed 13.95 =

12 wolt t4'* Heavy Duty Drill 12.50 PIEZO HORN

TV SOUND TWEETERS
High quality TV sound from your Hi-Fi. ; Uo to 100 watts each. No x-over
Simply plug into aerial socket of your FM :::’e-dol’:‘("vmg ERREEE 4-9-’; gao
tuner. £6.50 (UK P&P 50p) Midrange Flared Horns 9.95

As reviewed by ‘Popular Hi-Fi', July ‘79 {P/P 20pper 1 or 2, 30p per 3 0 5)

USE OUR “ORDER

RING” LINES

VAT INCLUSIVE PRICES. P&P 25p

SPECIAL OFFER

GEC 104 10 watt Tuner/Amplifier.

MW/LW/SW/Slareo FN. Supplisd

25 !wo #asy lo connect units,
£24.95 P&PEI

WE SELL
Kef. Seas. Audax. Fane
Goodmans, Motorola
Peerless
Speakers / Kits, etc
Also Irons, Tools, etc.

CALL IN AND SEE FOR YOURSELF

—— TMK500

PRICES CORRECT AT 16/7/79

AUDIO ELECTRONIGS

307 EDGWARE RD., LONDON W2 1BN
01-724-3564. OPEN 9-6, MON—SAT.

CATALOGUE

ND STAMPED
SE (12'p UKD

ADDRESSED ENBVELOPE
IMIN © x

FOK YOUR COPY NOW

ALSO AT 248 TOTTENHAM COURT ROAD. W.1

LIGHTING & AMPLIFIER
MODULES FROM L&B
JUST LOOK AT THESE PRICES!

Superior high quality lighting control modules.
No additional power supply, just ready to go!
— LB31000SL —
Sound-light, 3 channel x 1000W. Zero mains
voltage switching, high sensitivity, high input
impedance, excellent-separation.
P £18.90

— LB41000LS —

Light sequencer, 4 chan. x 1000W. Suedo-
random, zero switching. £14.90

Two-speed controls, excellent for stage lighting.

— LB31000LD —

Light dimmer, 3 chan. x 1000W. Stage lighting

from full off to full on. -
['€12.90

Massive audio power at

your fingertips! For use — LB250 —
in many applications
250WR.M.S. 40
—LB25 — 10Hz-20KHz
25W. RMS 40 THD. 0.3% 110d8
10Hz—50KHz S/N
T.H.D.0.1% 90dB S/N
]
£8.20 | —LB100 —
I 100w R.M.S. 40
10Hz-25KHz

T.H.D. 0.4% 80dB S/N
| £15.70
COMPONENTS POWER SUPPLIES

RES/CAPS
LB25PS ... £10.00
SEMICONDUCTORS 'pidops 1220

TRANSFORMERS 3
Send for list LB250PS . £21.20

ol o
PREAMPLIFIERS g

LBPA1. Stereo disc/ h
tape. £14.50.

LBPA2. 4 channel gen
purpose mixer. £13.50
LBPA3. Stereo disco
with mic. £22.00.

All above prices include VAT. Please add 50p p/packing. Quantity / trade
discounts, up to 33% available! SAE for further info.

45 WORTLEY ROAD, W. CROYDON

L&B ELECTRONICS SURREY CRO 3EB. TEL: 01-689 4138
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TELEPHONE X
CHARGE CLOC

Have you any idea how much
phone calls actually cost you?

You can work it out, of course, but do you
ever bother? Bet you don’t. The final
cheque-book-splitting figure depends on the
time of day, distance and how long you spend
discussing the philosophical ramifications of
decreased bacon sandwich availability in
Colchester (or the weather).

You can save yourself a lot of calculation
or guesswork by sending only £15.95 for the
Monitel Telephone Charge Clock.

The unit sits underneath your telephone,
plugs into any electrical socket and, when
you’re not using it, serves as a smart digital
clock. It even comes in all the seven standard
telephone colours.

It comes already programmed with Post
Office charge bands. Moreover, it adjusts
automatically to peak, standard and cheap
rate periods and the charge includes VAT.

The clock takes its instructions from a
punched card. When the rates change,
Monitel will automatically supply a new
card.

Win £50

When you get your Charge Clock,
have a look at the punched card.
Monitel are offering a prize of £50 for
the first person to send us a punched
card correctly programmed to operate
a UK Monitel according to the fol-
lowing imaginary tariff structure:
Unit — 4.5p; Peak rate Monday-
Friday 10 am-2 pm; Standard rate
Monday-Friday 8 am-10 am and 2
pm-7 pm and Saturday 10 am-2 pm;
Cheap rate other times.

Times Peak Standard Cheap

L 30 60 90
a 20 40 60
b 20 30

ONLY

£15.95

(Rec. retail price £19.95)

inc. vat &
postage

7z
'%\P

r 1
| To: Telephone Charge Clock Offer 1
ETI Magazine
| 145, Charing Cross Road |
| London WG2H OEE |
: Please find enclosed £15.95 for my Telephone Charge Clock. :
| NAME . . o e e |
I AAIESS .« o o o e e e |
I |
l Offer closes Sept. 31st. Please allow 14 days for delivery. —:
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BORIS
DIPLOMAT

Travelling Chess Companion e
£94 .50 inc VAT cwo

Citronic MM313 Mixer

Ideal for the DIY enthusiast buiiding up a
complete disco system 4/6 ch mono. inc,
LED indicators, connections via phono
sockets 3t rear. Bargain price, including
PSU £89.70.

i1 The ultimate
range of speakers

| We carry s good selection of
high quatity chassts for the DIY

Projectors  come on s o weciaty
solected projectors trom £50.60 {Suusre Multi
fect 150} to £83.37 (Tutor HE DOUY
plus the widest array of projector
attachment and eflects that you'll
ever see ON continuous demonstiy
tion =

speaker constructar: 12” or 15

‘ Bass speakers and Dual Concentrics.
Exponentlal horns from £13.80,

R} or our tabulous Pieza Horns which
handle a 5K—20K frequency range

Inany PA system up to-100W {No X

over required) and cost only £6.32

each

BORIS DIPLOMAT is the world's most portable personal chess
companion. His compact size and battery operation make him
perfect to slip into a briefcase.

*
*
%

J

Ropellghts . ciiecr o giscos 7

metres lany. Multiway connectors. 4 channel
£46.00 {inc.pack of spare bulbs)

Buigin Octal plugs and
sockets There's always hundrads of

Bulgin Octal muitiway plugs and sockets in stock
at Roger Saufre’s. Each pin rated
6A. Parfect for yous Sound 1o
Light System, P552 SOCK ET £0.69
551 PLUG £1.72

The BORIS DIPLOMAT is the only full featured chess computer
with complete Rank Display and Position Verification. He'll play at
a level to teach a child, or let him loose, and he'll keep the attention
of the Master. N

Turptubles

Ourlinsurpassed Disco
experience has enablmd
us 10 select the best turptables
for your requirements. For
example the new BSR-P200
belt drive. ONLY £28.75

Many disco accessories

All Roger Squlre’s shops have a service depat tment
which carries targe stocks ot DISCO SPARES'R
ACCESSORIES

BORIS DIPLOMAT is the perfect teacher and opponent. As a
teacher, he'll guide you through your first game by suggesting the
best moves. An exclusive Position Programmer allows you to set up
problems, or remove pieces for handicapping.

BORIS is unlike any other game you've played. With his
seemingly-human brain he can play for oragainst you. He knows all
classic chess moves including castling and en passant, and features
a built-in chess board.

ALL SHOPS OPEN TUE.SAT
LATE NIGHT WED
(UPTO 8 PM)

Multiway Cables

4 core (A} 63p/metre
S core (6A) 7Bp/metre
6 core (BA} 92p/metie

Operates up to 8 hours on 6AA alkaline batteries (not included)
Operates on AC adaptor, included. Size: 8'' x 7'/ x 1% (20.3 cm x

17.78 cm x 3.81 cm). s I I
o
KRAMER & Co., Dept. E.T.I. : } |
9 OCTOBER PLACE, HOLDERS HILL ROAD, f } o i
LONDON NW4 1EJ | A qon . ""9,0“ AR ARy ety D j
Tel: 01-203 2473. Telex: 88894 1. ATTN. KRAMER ) C et RS 29 G0\ e € 3
K7 ;_()):0_9‘i 169\\?-10¥ \;l; 01:‘(‘7:_6&}“&“\,:&2301‘1 \:I\Jé".\‘:;\g “‘35\-. o [
Mail order only. Send S.A.E. for data sheet. Callers by £ (= S — z v _ )

appointment. Barclay & Access by arrangement.

TEK scope 545A with H plug-in . . £125 ea.
TEK scope 545A with CA plug-in . £175 ea.
H.P. scope 1 75A 50MHZ Dual trace £175 ea.
Single Trace £125 ea.
SOLARTRON CT316 6MHZ Single Beam
. . . . ... £37.50 ea.
Ex-Ministry CT52 Small. Single Beam
£37.50 ea.
WAYNE KERR Universal Bridge CT375
5 £75 ea.
MARCONI Wave Analyser TF2330 £500 ea.
MARCONI Audio Oscillator TF1101 20HZ-
200KHZ oL ..... £45 ea.’
ADVANCE Signal Generator J1A (CT433A)
5% cooba ) o ...... £35 ea.
MARCONI Vaive Voltmeter TF1041C
£30 ea.
NOISE GENERATOR CT410 — covers audio
to VHF £8 ea.
DIGITAL EQUIP. CORP. Disk Drives {Fixed)
(- ] . . £160 oa.
TEK Transistor Curve Tracer . £225
NAGARD Pulse Generator 5002C . £50 ea.
MARCONI Carrier Deviation Meter TF791D
. £75 ea.
MARCONI Wave Analyser type TF455E

10-Way Mulu Colour Ribbon Cable. New 40p per metre. P&P 50p
STEPPING MOTORS 6/ 12 position with additional where the rota is
coils. Devise can be used as a tacho. Dlagram suppliad. Wilf actually
work on 5 volts. 12/24 recommended. £1.50 ea. P&P 75p.
Reduction for quantity.

RAPID DISCHARGE capacitors 8mtd 4KV £5 ea. P&P £1.50.

GEC UHF 4-button tuner £2.50 ea. P&P 85p.

BIG INCH Motor 110V AC 3rpm 50 cycle — very smail 50p ea. PRP

SEMICONDUCTORS
14 ..

IN3063: 1544

At 5p sa.

BC147, BC1488, BC157. BC158, BC184L. BC237. BF 197, 0A90.
0A91, BA164, BA243. INA303/ 11, 3V Zener,

At 25p oa.
TIP31 TIPA1A: TIPAT; 2NS296. AF139;2TX341.

P. BY127-10p; BF181-20p; BD239.40p; BD241-80p; MJEIL0AT-
CENTAUR 116V FANS. Brand New 4.5 X 4.5 X 1.5in. £4.50 es.  40p; BD223 60p; BD233 & B0234 Comp pair 25W 80p per pair
P&P 75p or 50p each.

EX Used Equipment — tested 60p ea. P&P 75p Regmlor TBAB2S 8-20V in-5Y out 100MA. TOS Can. SO0p es.
POTTER & BRUMFIELD TIMER RELAY 115V AC Heavy duty 2 pole BF256C-20p.

c/o with 2 second detay. Change R & C for different timing. 50p ea. FNO10 7 segment display 0.1 5in. 40p es.

P&P 25p

CONTACTORS Heavy Duty 24V AC/DC § make. £1 ea. P&P 85p.
GEC UHF/VHF 6 button tuner. £4.50 ea. P&P £1

CAPACITORS 500pf 6KV 20p ea. P&P 16p.

SMITHS encapsulated transistorised AUDIBLE WARNING DEVICES
4v-12V. Can be driven from TTL 35p ea. P&P 25p

DIGITAL 24-HOUR CLOCK with buitt-in alarm as used in BRAUN

Integrated Circuits
7453

DigitatZlocks. Stlent runnirig Large iluminated numerals. AC.mains.
Size 6% X 2% X 2% OMNLY £3.75 ea. P&P 50p

931A PHOTOMULTIPLIER in stainless steet container with window
and built-in resistor network, £2 eah. P&P £1

SLIDER CONTROL 500K Log Single track. complete With knob
Length 3%in. 25p es. P&P 25p

RANCO 250V 16A THERMOSTATS with Control knobs catibrated
50200 degree F. £2.50 sa. P&P €1

SOLID STATE UHF TUNERS 38 mcs. £1 ea. P&P 750
GROUZET/MURTEN 4rpm synchronous motors
detachable gearbox. 30p ea. P&P 75p.

BRAND REX Btue wire wrap 30 metres for £1. P&P 25p. SOLID
RUBBER RINGS (1in. dia rubber}. Keep the kids (or dog) happy. 4 tor
£1ea P&P £1.25

TRANSFORMERS

118V, With

MOTOROLA Dual in-line 6-pin Opto Coupler, 30p ea. Gold pin
taster version. 50p ea.

AM9140 — 4K RAMS STATIC 5 volts. Ceramic, £4 ea.

Telephones. 7086 style, Black or Grey. £5.50 ea. 746 style. Black or
Grey, £7.50 ea. Oider style, Black. £2.50 sa. Postage £1 each

o £50 ea.
SOLARTRON DVM LM1420 with AC unit
£40 ea.
HONEYWELL 1920 character Upper Case
ASC11 VDU with edit and block mode trans-
mission. Limited quantity. With data £260 ea.

LM1477

Carriage all units €4 ea. VAT at 15%

AUTO 240V Input 115V 1 Amp output £1.25 sa. P&P £1.25

240V Input Sec 6V 1.66A Size 2% X 2 X 2in. Good quality £1.50
ea. P&P £1

240V tnput Sec 12V 0.92A. Size 2% X 2 X' 2in. Good quality £1.50
ea. P&P £1.

240V input Sec 12V 100MA. Size 60 x 40 X 42 mm S0p sa. P&P
754

p.
240V Input Sec 12-0-12V 50 MA Size 53 x 45 X 40mm £1 ea.
P&P 75p.

15V tnput. Secs 23V: 15V, 10V all at' 1.6A. Sze 3 X 3% X 2% in
£1 ea. P&P £1 01 £2 for £1.75. P&P £1 50

HONEYWELL Humidity Controllers. 50p ea. P&P 40p

THYRISTOR TIMER solid state, 15 secs adjustable (presety in
plastic relay case. Standard 7-pirf base. Series delay. 50p ea. P&P
85

P
MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3-way_ 10p ea.
DIGITAL to ANALOGUE CONVERTOR 8 bit — will fit standard TTL
socket, With data. £2.50 ea. P&P 25p
VARIACS. 2 Amp. Standard 240 volts. £10 es. P&P £1 50
ELECTROSTATIC VOLTMETERS 7.5KV. £6 ea. P&P £1. Other ranges
available — please enquire

Minimum order £3 value of goods. P&P or Carriage and VAT at 15% on total must be added to all orders

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

pm and 2-5 pm Monday to Saturday incl.

CHIL TMEAD | D

NORWOOD ROAD, READING

TEL NO. READING 669656

(2nd left passed Reading Tech College in Kings Road then first right — Look on right for door with spoked wheel)
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FEATURE

PART TWO: following
patrick’s series gets arou , _
of the REAL world with a consideration of the SCMP processor. Readon...

FOLLOWING ON from last month’s invention of the PC/MP — which you've made up by now of course — and the
definition of the instruction set for our DIY processor, we can now write a program for the unit.
We will use our previous example of stock controlling overalis in a clothing depot. Instruction addresses and
instructions are in Hex. -

on from last month’s opening episode,;John Miller Kirk-
nd to programming a cardhoard MPU, and begins to take note

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1979

Address Inst What kit Does
0601 00 Halit processing.
0002 0B Load the next sequential address data into
MAINLATCH, :
0003 01 Bit pattern 0000 0001, data for pevious
instruction.
0004 0A Exchange this value into DUAL LEFT.
0005 0A DUAL is used as an address for 8 READ
" instruction as DUAL has just been loaded
so that its upper byte is 0000 0001 the
keyboard will be accessed and the data set
up there will be copied into MAIN LATCH.
0006 01 Exchange this data into the 2ND LATCH.
0007 0B Load riext to MAIN.,
0008 30 Bit pattern 0011 0000.
0009 oC AND MAIN and 2ND, result to MAIN.
000A 12 IF MAIN is not all zeros jump over the :
number of instructions at 000B to instruc- 1
tion at 0612, If MAIN is all zeros then go to
pext instruction at 0000,
000B 08 Number of instructions to ignore.
000C 06 Save old value of MAIN in DUAL RIGHT.
000D 0B Load next to MAIN,
OOOE. . 80 Bit pattern 1000 0000.
000F 0D OR MAIN and 2ND, result to MAIN.
0010 01 Exchange MAIN and 2ND.
6011 06 Restore old value of MAIN from DUAL
RIGHT.
0012 01 _Exchapge MAIN and 2ND.
003 03 SHIFT RIGHT MAIN (which now contains
old 2ND). :
0014 03 Second time.
0015 03 Third.
0018 03 Fourth.
0017 03 Fifth.
0018 03 Sixth -
0019 03 Seventh, the Male/Female bit is now at the
right hand end of MAIN, ali other bits are 0.
001A 05 ROTATE RIGHT MAIN.
001B 05 Again.
001C 0D OR MAIN and 2ND, resuit to MAIN.
001D 03 SHIFT RIGHT MAIN.
001E 03 Second. :
001F 03 Third. ;
v »
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0020 03
0021 01
0022 0B
0023 02
0024 07
0025 01
0026 09
0027 0B
0028 00
0029 07
002A 0B
002B 00
002C 06
002D 08

On The Shelf

Fourth, J

Save MAIN in 2ND.

Load Next to MAIN.

Bit value 0000 0010.

Exchange this value to DUAL LEFT.
Restore MAIN from 2ND.

WRITE MAIN to address in DUAL (Dis-
piay).

Load next to MAIN.

Bit pattern 0000 G000,

Exchange this vafue into DUAL LEFT.
Load next to MAIN.

Bit pattern 0000 0000,

Exchange this into DUAL RIGHT.
Exchange DUAL and ADDRESS LATCH.
Thus the ADDRESS LATCH will have the
value 0060 0000 0000 0000. It will add 1 to
this and fetch the next instruction from
that address. The instruction at this address
{Hex 0001) is the HALT instruction which is
the start of this program, NB the value in
the ADDRESS latch is automatically incre-
mented by 1 at the end of each instruction.

I you put this program through the PC/MP you should get a correct result {shelf number) being output to the display.
The display is a seven segment digit with a decoder, the decoder and display work as follows:

Data Written to Display Display shows

0000 0000 Digit zero

0000 0001 Digit one

0000 0010 Digit two

0000 0011 Digit three

0000 0100 Digit four

0000 0101 Digit five

06000 0110 Digit six

6000 0111 Digit seven

0000 1000 Digit eight

0000 1001 Digit nine

0000 1010 Letter A (upper case)
0000 1011 Letter b (lower case)
0000 1100 Letter C (upper case)
0000 110} Letter d (lower case)
0000 1110 Letter E (upper case)
0000 1111 Letter F (upper case)

The decoder and display are thus able 10 show the Hex value of the ldwgr halt of the data byte written to it.
The example of the overalls and shelves is an over simplification of a typical microprocessor application, such

a microprocessor would be able to perform the above program about 2000 times each_ second.
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FEATURE: Microsense
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_FEATURE: Microsense

brackets, or vice-versa. Now that you have grasped the basics of MPUs here is a real one to get to grips with. The
SC/MP (Simple Cost etfective MicroProcessor) is one of the simplest of all of the MPUs to understand, consider the
SC/MP Functional Block Diagram and compare it to that of the PC/MP. You should be able to identify the OUTPUT
ADDRESS Register and a separate PROGRAM COUNTER (PC) register and three other DUAL Registers called P1,
P2 and P3. Also you should be able to see the INPUT/OUTPUT Register connected to the DATA BUS and the
ACCUMULATOR, EXTENSION AND STATUS Registers. The SC/MP has internal units to handle Arithmetic and
Logical operations, SHIFT operations, instruction recognition and control, On the left of the SC/MP block diagram
you will find the SC/MP Input/Output (I/0) controller. This has NHOLD and CONT for the HOLD and CONTINUE
options, RESET, READ line (NRDS), WRITE fine {NWDS) and an output to indicate a valid external address (NADS).
NADS is required because the SC/MP DATA BUS has a dual function, when NADS is at five voits flogic 1) the DATA
BUS carries data, when NADS is at logic O the DATA BUS carries the upper four address bits plus some more
indicator flags. The data on the DATA BUS at this time can be latched externally to increase the features of the basic

' SC/MP if required, in most applications they are not required. -

The BUS REQUEST (BREQ), ENABLE INPUT (ENIN) and ENABLE OUTPUT (ENOUT) control lines are used in

- multiprocessor applications and in most basic applications can be ignored. For details of the operation of these signal
lines refer to the SC/MP data sheet. ; i

~ SC/MP also has the facility to SHIFT RIGHT the EXTENSION Register so that the value of the bit at the right

- hand end will appear at an output pin labetled SQUT (Serial OUT]. At the same time the value at the SIN {Serial IN)
pin will be loaded into the leftmost bit of the EXTENSION Register, this facility allows the SC/MP to handle high
speed serial data rather than parallel data bits on the DATA BUS. ‘ . :

SG/MP Instruction Set TR = il
‘The SC/MP can handle something like 122 different instructions most of which are variations of the PC/MP
instruction set. They can be broken down into groups of instructions. g e
EXTENSION REGISTER a set of eight instructions handling various operations concerning the EXTENSION Register
and the ACCUMULATOR. Such operations being COPY, Exchange, Arithmetic and Logical.
SHIFT, ROTATE, SERIAL 1/0. A set of five instructions that allow various forms of movement of bits RIGHT in the
| ACCUMULATOR or EXTENSION registers. 4 .
MISCELLANEQUS, A set of nine instructions including HALT, capy STATUS to or from ACCUMULATOR, DELAY,
3 Enable and disable the automatic INTERRUPT function. 5
POINTER REGISTER. A set of instructions which allow the exchange of 16 bit painter registers P1, P2 and P3 with the
Program Counter (PC). The upper and lower bytes of the Pointer registers can also be exchanged with the
e ACCUMULATOR. : : 7
- TRANSFER. A set of instructions which aliow program logic transfer to an address specified as a number of bytes offset
from one of PC, P1, P2 or P3. The Jump may be conditional on the value in ACCUMULATOR or -
. unconditional {Jump Always). 4 = = ]
MEMORY REFERENCE. A set of instructions which act on the ACCUMULATOR and the data at a memory location
. offset from one of the pointer registérs or from the program counter. A, subset is similar to the 'Load next
to MAIN' instruction on the PC/MP. The subset is the IMMEDIATE instruction subset. The set of
i memory reference instructions include READ, WRITE AND, OR, XOR, and arithmetic operations.
MEMORY INCREMENT. This is really another subset of the above set, The data at the address being accessed is loaded
into the ACCUMULATOR and then has the value 1 either added or subtracted and the new value is then °
stored back at the original address. ; 0 & "
Further details on SC/MP 1| are available in the manutacturers data sheet.

- Next Month: RAM, ROM and the escaped vicar. In other words the stuff that memories are made of!

In Computing Today this month: a program to tax James Hunt (retired), an extended basic for

Triton, reports from no less than THREE computer shows, an article all about understanding your

neighbour (speech recognition) and how to make micro-music!!
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Trade and Education Welcome

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc
Minimum & Sub Miniature VOLT (Pr- 220-240V)
Milli-  Ref. Price Sec: 0-19-25-33-40-50V
amps No. € P&P Ref. Price
Volts Amps No. £ P&P
303 200 2382.25 60§ 05 102 3.25 .80
0.6,0.6 1A 1A 2122.65 .65 1.0 103 4.25 .95
9-0-9 100 131.95 .60 20 104 6.95 1.10
0.9.0.9 330330 2351.80 60§ 3.0 105 8.25 1.10
0-8-9, 0-8-9 500 500 207 2.40 .658 4.0 106 10.50 1.20
0-8-9, 0-8-9 1A1A 2083.50 65 6.0 107 14.75 1.40
0-15,0-15 200200 2361.80 60 80 118 19.85 1.60
0-20, 0-20 300300 214 2.40 .80} 10.0 119 23.75 2.10
20-12:0-1220  700(DC) 2213.15 .BO| 60 VOLT (Pri: 220-240)
‘0-15-20, 0-15-20 1A 1A 206 4.25 .95] Sec: 0-24-30-40-48-60
0-15-27,0-15-27 500 500 203 3.70 .80 Ref. Price
0-15-27,0-15-27 1A 1A 204 5.75 95] Amps No. 3 P&P
05 124 3.50 .BO
12 AND/OR 24 VOLT 1.0 126 5.25 95
Pri: 220-240 Voits 2.0 127 7.20 1.10
3.0 125 10.75 1.20
Amps Price 4.0 123 12.00 1.40
12v 24V Ref. £ P&P 5, 40 13.80 1.50
0.5 025 11 195 65 6.0 120 17.28 1.50
1.0 05 213 2.40 .80 AUTO TRANSFORMERS
2 1 71 2.90 80 tnput/ Dutput Tapped 0-115-210-240V
4 2 18 3.70 80 VA ' - Ref. Price
6 3 70 5.25 .85 (Wattd) No. £ P&P
8 4 108 7.10 1.10 20 13 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 1050 1.20 Input/Output Tapped
20 10 115  13.50 1.40 0-115.210-220-240V
30 15 187  16.50 1.40 300 53 8.85 1.10
60 30 226 33.00 1.70 600 67 10.50 1.40
. 1000 84 18.25 1.50
30 VOLT (Pri: 220-240V) Also 1500/2000/3000VA
Sec: 0-12-15-20-24-30V MAINS ISOLATING (Centre Tapped &
Ref. Price Screened)
Amps No. £ PAP Pri: 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 (Watts) No. £ P&P
3.0 20 5.95 110 60 149 6.25 95
4.0 21 6.25 1.10 100 150 7.25 1.20
5.0 51 9.25 110 200 151 10.75 1.20
6.0 117 10.75 1.10 250 152 12.95 1.40
8.0 88 14.00 1.40 350 153 15.95 1.50
10.0 89 16.25 1.4n 1000 156 36.75 3.10
Pilease add VAT at 15% -
T 7a William Street
Barclaycard and Access facilities
available BAYD'S Herne Bay, Kent

Herne 8Bay 64586 /

Wilmslow
Audio

THE firm for speakers!

Send 15p 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 @ EMI @ EAGLE@ ELAC @
FANE @' GAUSS @ GOODMANS @ | MF. @
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

Discount HiFi, etc., at:

5 Swan Street and 10 Swan Street

TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-Fi

Please add 25p for p&p, ™
7400 11p | 7497 128p| 4010 43p | AC188 21p | BD115 50p | TIP308B 40p
. 7401 11p { 74100 8op| 4011 14p | AD149 60p | BD121 90p | TIP31 40p
7402 11p | 74105 43p| 4012 14p | AD161 40p | BD123 90p | TIP32 40p
62 NAYLOR ROAD, LONDON, N20 OHN 7403 :1,, ;2:33 Zzl;p 28:2 :Zp AE:F} 40p ggg? 122;: I:;’:ggc :gp
" ; : 7404 3 sp | A 23 1 p
All prices VAT inclusive 7405 13p | 74110 azp| 4015 sap | aF118 60w | BD132 38p | TIP34A 750
RESISTORS 220/25V 9p | VOLTAGE 74086 26p°} 74118 80p| 4016 32p | AF125 35p | BD135 38p | TIPIKC 200p
(Ve W) 500/35V 14p | REGULATORS 7407 26p | 74121 26p| 4017 53p | AF126 50p [BD136 38p | TIP36A 220p
10 chm To 1 Mohm | 1000/25V  22p | 320H-05 asp | 7408 13p | 74122 35p| 4018 59p | AF127 35p | 8D137 42p | TIP41A 70p
1.5p 32DH-24 45p | 7409 13p | 74123 42p| 4019 43p | AF139 35p [BD138 41p | TIP42A 70p
(20 of 1 value 20p) 7805 70p | 7410 13p [ 74125 37p| 4020 53p | AF186 50p |(8D139 42p | TIP2955 74p
DIL SOCKETS 7812 70p| 7411 16p | 74126 37p| 4021 64p | AF239 45p | 80140 42p | TIP3055 §5p
PRESETS g 110 | 7815 70p | 7412 16p | 74132 48p| 4022 §3p | ASY54 33p |BF115 20p | ZTX10B 13p
(Horizontal) o 135 | 7818 70p | 7413 27p | 74141 s0p| 4023 14p | ASYS55 33p |BF167 30p | ZTX109 13p
700 Ohms To 1 ‘spm 1ab | 7824 70p| 7414 48p | 74142 192p | 4024 43p | BC107 10p |BF173 22p | 2TX300 16p
Mohm 5p ,8"" ,8" 7905 90p | 7416 25p | 74145 55p| 4025 14p | BC108 10p |BF178 26p | ZTX500 16p
S 220 | 7912 90p | 7417 25p | 74150 69p | 4027 32p | BC109 10p |BF179 27p | 2N706 14p
24" 24: 7915 90p | 7420 13p | 74151 48p| 4028 48p | BC113 13p [BF180 27p | 2NY131 20p
P OTEN - 28"'" 5 7918 90p | 7421 21p | 74153 a8p| 4029 54p [BC117 18p | BF181 8p | 2N1132 26p
TIOMETERS | “5P" 43" 7924 90p | 7422 16p | 74154 85p | 4030 32p [BC119 26p [BF182 30p | 2N1302 38p
(Carbon) Opin op D EEC 7427 22p | 74155 a8p | 4035 107p |BC140 32p |BF183 25p | 2N1304 55p
1 Kohm to 2 Mohm RS0 LA 7428 26p | 74156 40p | 4041 78p | BC142 27p |8F184 21p | 2N1305 35p
Log Or Linear22p e Ser 1 7430 13p | 74157 ao0p | 4042 58p | BC143 32p |BF185 25p | 2N1306 aop
DIODES oY) 70" 7432 20p | 75160 59p | 4043 64p [BC147 8p |BF194 10p {"2N1308 53p
VERO BORRDS | BY127 10p | 0002 110" 7433 30p | 74161 50p | 4044 72p | BC149 9p |BF196 10p | 2N1613 25p
(.1 Copper) 0A47 8p | 0707 "o" 7437 19p | 74162 §9p | 4047 85p [BC157 10p |BF197 10p [ 2N1711 23p
25 x5 55p | OA91 8p " 0.5 P | 7438 19p | 74163 50p | 4048 48p [BC158 10p [BF198 18p [ 2N1893 34p
3.75°x5°  65p | 0A200 6p Yo 7440 12p | 74164 64p | 4049 27p |BC159 10p [BF200 32p | 2N2217 30p
0A202 9 | oo S 10p | 7481 49p [ 74165 55p | 4050 27p |BC168 12p |BF224 20p | 2N2219 23p
ZENNER DIODES | 'N914 4p Gee 19p | 7442 43p | 74166 80p | 4066 38p [BC170 10p |BF257 25p | 2N2369 17p
(400mw) ING16 5p Y'"e" ”P 7443 60p | 74173 86p | 4069 13p |BC171 12p |BF258 25p | 2N2484 30p
el gp | 1N4148 ap fzgwl 3P| 7444 6dp | 74174 64p | 4070 14p |BC172 12p |BF259 25p | 2N2905 23p
1N4001 ap | I‘C'P 4" 7445 60p | 74175 55p | 4071 14p [BC173 4p |BFR39 27p | 2N2906 17p
POLYESTER| |N4002 ap | < ©P P | 7446 53p | 74176 53p | 4072 14p |BC182 10p |BFRA40 27p | 2N2907 23p
CAPACITORS 1N4003 5p | LINEARS 7447 §3p | 74177 53p | 4073 17p |BC183 10p |BFR79 27p | 2N2926 11p
£ 2500 1N4004 6p | 710 33p | 7448 53p [ 74180 50p | 4081 14p | BC184 10p |8FR80 30p | 2N3053 22p
‘2‘)1'015 022 033 | 1N4005 7p | 7418 24p | 7450 13p | 74181 130p | 4082 14p |BC186 21p |BFX29 27p | 2N3054 53p
047088 1 F 8y | 1Na008 8p | 74714 a8p | 7451 13p | 74182 50p | 4086 65p |BC187 26p |BFX30 14p [ 2N30558  54p
15 2233 39‘:|F 6"‘) 1N4007 9p | 7488 44p | 7453 13p | 74190 75p | 4510 69p [BC207 13p |BFX85 32p | 2N3702 11p
W eaur 12 | INS400 13p | CA3011 87p | 7454 13p | 74191 75p | 4511 75p |BC212 11p |BFX86 25p | 2N3703 11p
: P | 1N5401 14p | €a3018 86p | 7460 13p 74192 50p | 4516 69p |BC213 11p [BFX87 25p | 2N3704 11p
1uF 15p | 1N5402 15p | cA3028A 90p | 7470 25p | 75193 64p | 4518 69p [BC214 14p [BFY50 22p | 2N3706 11p
2.2uF 20p | 1N5404 20p | CA3036 130p | 7472 21p | 74194 64p | 4520 69p |BC237 11p |BFY51 22p | 2N3707 11p
CA3046 70p | 7473 20p | 74195 53p | 4528 85p | BC238 15p [BFY53 18p | 2N3710 11p
CERAMIC CA3054 120p | 7474 22p | 74196 53p ) BC301 18p |[BSX19 18p | 2N3711 11p
CAPACITORS BRIDGE CA3080 75p | 7475 26p | 76197 50p | TRANSISTORS |BC303 18p |BSX20 22p | 2N3772 180p
\pF/50V) RECTIFIERS CA3140E 65p | 7476 26p | 74198 107p | AC126 20p |BC328 19p | BU205 140p [ 2N3773  330p
22pF To50nF  3p | 75A/200V  25p | |'m301A 32p | 7480 aop {74199 107p | AC127 20p | 8C338 19p |8U208 200p | 2N3866 70p
75A/600V 32p | . M308 80p | 7485 64p AC128 20p |BC547 12p |0OC25 70p | 2N3904 20p
ELECTROLYTIC | 1A/50V 22p | | m380 75p | 7486 20p CMOS 128/176 BC548B 12p [0OC2 86p
CAPACITORS 1A/100V 27p | | M381 140p | 7490 26p | 4000 14p | MP 40p |BC549 13p | OC35 86p
WF/V) yminimum | 1A/200V 32p | NESS 25p | 7491 30p |4001 14p | AC141 20p | BC557 13p |OCT71 9p
5V) 1A/400V 34p | NE5SS6 60p | 7492 30p | 4002 14p | AC142 20p | BCY30 55p | 0C72 34p
1uF to 50uf 6p | 2A/50V 40p | TBAG41A  200p | 7493 25p | 4006 78p | AC151 27p [BCY34 66p (0C84 30p
68/50. 100/ 25V 2A/100v 42p | TBAG41B 200p | 7494 45p 4007 15p | AC153 32p | BCYS9 26p | TIP29 35p
7p | 2A/200V 48p | TBASOO 75p | 7495 35p | 4008 66p | AC176 20p | BCYT70 16p | TIP298 40p
150/40V 8p | 2A/400V 55p | TBABIO 110p | 7496 45p | 4009 32p | AC187 21p | BCY71 18p | TIP30 35p
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A bit different this one. How about a round clock radio which can
double as a very smart desk clock — as our staff can testify!

To tune the radio one end of the cylinder rotates displaying the
frequency you have selected. Most of the functions are controlled by a
keyboard style pad, and the display is a nice large LCD affair.

Made by Hanimex the radio comes in any colour you like — so long
as it's white! It will lull you to sleep and then turn itseif off an hour later
— or awaken you to the sound of Radio One or music if you prefer.

An example of this Clock Radio can be
seen and examined at our Charing Cross
Road offices.

£17.95

(Inclusive of 15% VAT and Pos-
tage).

To:

CLOCK RADIO Offer,

ETI Magazine,

145 Charing Cross Road,

London WC2H OEE.

Please find enclosed my cheque/PO for
£17.95 (payable to ET| Magazine) for my"
Clock Radio

Name

Address

Please allow 14 days for delivery.

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1979

THIS IS THE THIRD digital alarm clock that
we are offering (we regret the earlier versions
are no longer available). We have sold thou-
sands and thousands of these and our buying
power enables us to offer a first rate branded
product at a really excellent price.

The Hanimex HC-1100 is designed for
mains operation only (240V/50Hz) witha 12
hour display, AM/PM and Alarm Set indica-
tors incorporated in the large display. A
switch on the top controls a Dim/Bright
display function.

Setting up both the time and alarm is
simplicity itself as buttons are provided for
both fast and slow setting and there’s no
problem about knocking these accidentally as
a 'locking’ switch is provided under the clock.
A 9-minute ‘snooze’ switch is located at the
top

A example of this clock can be seen and
examined at our Charing Cross Road

offices.

(Inclusive of 15% VAT and Pos-
tage).

To:

Hanimex Alarm Offer

ETI Magazine

145 Charing Cross Road,

London WC2H OEE

Please find enclosed my cheque/PO for
£10.60 (payable to ETI Magazine) for a
Hanimex Digital Alarm Clock.

Name

Address

Please allow 14 days for delivery.
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CHRONO CALENDAR
SET START-STOP

TIME
LAP-RESEY

MARTEN

We feel we've got to tell you carefully about
this offer
Why? Because our price is sO enor-

mously lower than anywhere else you may
suspect the quality.

The display is LCD and shows the seconds
as well as the hours — and minutes — press a
button and you’ll get the date and the day of
the week

Press another button for a couple of
seconds and you have a highly accurate
stopwatch with hundredths of a second dis-
played and giving the time up to an hour
There i1s a lap time facility as well — and of
course a back light.

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

£11.95

(Inclusive of 15% VAT and Postage).

To:

LCD Watch Offer

ETI Magazine

145 Charing Cross Road,
London WC2H OEE

Please find enclosed my cheque/PO for
£11.95 (payable to ETI Magazine) formy LCD
Chronograph.

Name

Address

Please allow 14 days for delivery

ALARM-
CHRONO LCD

ZETRO

ﬂUAﬁTZ

/ ALARM- CHRONOGRAPH smg:!r?op
LIGHT DUAL TIME AL ARM SET

AL ARM RE AD/ STOP

RESEY ‘

{  MODE SELECT
TIME SET/RESET

This new addition to our unbeatable
selection of bargains is no ordinary LCD
watch. It's a slim, multi-function, dual
time chronograph alarm watch, no less.

This model will show hours, minutes,
seconds, date, day of the week, stop
watch, split time, alarm and alternate dual
time zone — not all at once, of course.
There is also a night light.

Hours, minutes, seconds and day of the
week are displayed continuously, while
the date will appear at the touch of a
button. The day of the week is indicated
by a flag. When used as a stopwatch, the
maximum count is 0.1secs. short of
thirteen hours.

£19.95

(inclusive of 15% VAT and Pos tage).

To:
ALARM/CHRONO LCD WATCH Offer,
ETI Magazine,

145 Charing Cross Road,
London WC2H OEE

Please find enclosed my cheque/PO for
£19.95 (payable to ETI Magazine) for my
Alarm/ Chrono LCD watch

Name

Address

Please allow 14 days for delivery.




INTERNATIONAL AIR
TATTO '

dering processor, Henry Budgett, downto - -~ - -
nham Common to bring us this photo report on the more
g aircraft flying around at the Air Tattoo. :

Right: an RAF
Shackleton AEW3
flies in. This is an
‘early warning’
electronic warfare
craft. The type is
being replaced by
Nimrods.

¥ Left;: a Phantom
FRG2. This fighter
is stilil NATO's
main combat craft,
[ e 1 aithough the
Sl F15s and F16s . .

A are growing in BB . S i
numbers rapidly. W e —

o

o

Below: USAF Bell AH-15 Cobra. Bet-

Right: Vuican ter known as the Vietnam ‘Gunships.’

B2 still in
service with
the RAF
Strike _

Command.

Below: this Spitfire is
from the RAF Memorial
_Flight.
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— FEATURE

Right: the infamous
Starfighter. For long
enough Europe’s main
plane!

Left: an USAF OV10A
Bronco. One of the
more unusual ECM’
aircraft!

Above: the only flying

Lancaster left in
| existance! Fully man-

ned it would seem.

T i, e o, o Belaw: Probably the ugliest aircraft fiying. The

. i , A10 anti-tank craft. Note that because the

Above: an RAF Jaguar T2 strike fighter about ready to tak: engines are where they are from the ground they
off. are hidden from next seeking missiles.

Left: RAF Buccaneer.
Been around a while,
but still a useful strike
machine.

Below: the almighty
Eagle. Undoubtedly
the best military airp-
fane in the world.
Note the ECM pod
slung beneath the
plane. The heading
photo shows this
amazing machine in
more detail. in any fu-
ture conflict NATO
would be expecting a
lot from its Eagle
squadrons.

> ol

et _...'--— . 9 oo PRURLY o

;' | -
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UNDERSTANDING DIGITAL ELECTRONICS
In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital wat-
ches 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 learn-
ing systems so that you could teach yourself the theory and ap-

" plication of digital logic. Learning by self-instruction has the ad-

vantages of being faster and more thorough than classroom learn-
ing. 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.

o N

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.

Contents include: Binary, octal and decimal number systems; conversion
betweem number systems, AND, OR, NOR and NAND gates and inverters;
Boolean algebra and truth tables; De Morgans Laws; design of logic circuits
using NOR gates; R-S and J-K flip flops; binary counters, shift registers and
half adders.

FLOW CHARTS & ALGORITHMS help you present:
safety procedures, government legislation, office
procedures, teaching materials and computer programs
by means of YES and NO anwsers to questions.

" The Algorithm Writer's Guide

explains how to: define the guestions, 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 things to say.

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 infor-
mation, 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 bet-
ween 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 regjsters; 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 programe structure.

Book 6 Central processing unit (CPU); memory organization; character
representation; program storage; address modes; input/output systems;
program interrupts; interrupt priorities; programming; assemblers; com-
puters; executive programs; operating systems and time sharing.

from Cambridge Learning Enterprises

v v

O - LEVEL ENGLISH LANGUAGE
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.

B T
.........

CAMBRIDGE LEARNING ENTERPRISES, UNIT 12
RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,
CAMBS. PE17 4BR, ENGLAND

TELEPHONE: ST. IVES (0480) 67446.
PROPRIETORS: DAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE, ST. IVES
REGD. IN ENGLAND No. 1328762

Four volumes Digital Computer Logic & Electronics at £6.50 inc
Six volumes Design of Digital Systems at £10.50 inc p & p
Three volumes O-Level English Language at £6.50 inc p & p
The Algorithm Writer's Guide at £3.40 inc p & p

If your order exceeds £14 deduct £2 from your payment

Price includes surface mail anywhere in the world, airmail extra

GUARANTEE If you are not entirely satisfied your money will beﬂ

refunded Please allow 21 days for delivery

Cambridge Learning Enterprises, Unit 12 Rivermill Site,
FREEPOST, St. lves, Huntingdon, Cambs. PE17 4BR,
England. .
Please send me the following books:
g o sets Digital Computer Logic & Electronics at £6.50, p & p
§ o sets Design of Digital Systems at£10.50, p & p included
........... O-Level English Language at £6.50 p & p included
: ........ The Algorithm Writer's guide at £3.40, p & p included
Name
| Address
b
[ 06000000000000000000000000000000000aaGAAGC0A000000000A0
| !enclose a *cheque/ PO payable to Cambridge Learning Enter-
| prises for | U
I Please charge my
Mastercharge/interbank accountnumber. .................
! Signature. ............ . ooiiiiiin *delete as appropriate.
: Telephone orders from credit card holders accepted on
|
|
)

*Access/ Barclaycard/Visa/Eurocard/

0480-67446 (Ansafone). Overseas customers should send a
bank draft in sterling drawn on a London Bank, or quote credit
card number.
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PROJECT

- FUEL LEVEL
- MONITOR

ETI's medically approved ulcer generator. It's designed to make you WORRY for half

an hour before you finally get stranded through lack of fuel!

THE ETI LOW-FUEL-LEVEL ALARM is making external connections,

designed for use in modern vehicles including those to the off-board mute
fitted with 12 V electrical systems switch and the LED.
only. It is driven from the vehicle’s The load that is fitted in series
existing fuel gauge system, and with Q1 emitter can take a variety of
activates when the fuel level falls forms, but must have an impedance
below a pre-set value. greater than 100R. It can, for

When the alarm activates, a LED example, be a relay or a

and a low-frequency oscillator switch
on. The output of the oscillator can
be used to activate the unit’'s own
audible warning device, or to activate
the alarm generator of the ‘audible
repeater’ project described elsewhere
in this issue.

The alarm system is provided with
a mute switch, which lets you disable
the low-frequency oscillator
‘warning’ circuit, but not the LED
circuit, once the alarm has been
activated. The mute switch
automatically turns off when the
vehicle’s ignition is first switched on.

The Low-Fuel-Level Alarm is a
genuinely useful unit to have in any
vehicle and is inexpensive and easy
to construct. The unitis, however,
fairly difficult to fit into most modern
cars, typically taking 2-3 hours to
install. Installation usually involves
the partial dismantling of the
vehicle’s instrument panel. (You have : !
been warned!).

Gonstruction

Construction of the unit is perfectly T e
straightforward and should present

no problems. Note that the PCB is

provided with Veropin terminals for

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1979

self-contained audible warning

device. Alternatively, if the unit is to
be used in conjunction with the
‘audible repeater’ project described
elsewhere in this issue, the load can
simply be a 4k7 resistor, and Q1
emitter can be connected to the
auxiliary input (D15) of the repeater. p
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installation

Installation is, in theory, simply a
matter of connecting the unit’s zero
volt line to chassis, point ‘A’ to the
+ 12V side of the vehicle’'s

instrument regulator, point ‘B’ to the

output of the instrument regulator
and point ‘C’ to the junction of the
vehicles fuel gauge and transmitter
unit, as shown in the main circuit
diagram.

In practice, the implementation of

these connections will probably
involve the removal of the vehicle’s
instrument panel, and perhaps the
PCB that is attached to the back of

that panel. Make sure you disconnect

the vehicle’s battery before starting
the installation work. .
When using the alarm unit, note
that, because the fuel in the tank
tends to slop around a fair bit under
actual driving conditions, and thus

generate a fluctuating voltage across

the tank’s transmitter, the alarm
system will operate intermittently as
the fuel level approaches the pre-set

‘mean’ warning level, thus giving the

‘driver an advance warning of the
danger condition.

There should be no problems for
components for this project. The
optional load uses the same rated
audible warning device as used
elsewhere in this months ETI !

The fuel-level indicating system of a
modern car consists of a float-driven
rheostat ‘transmitter’ in the fuel tank,
which governs the magnitude of current
flow through a hot-wire type of meter
that is used as the fuel gauge: to ensure
calibration reliability, the voltage supply
to the system is controlled by a simple
regulator (see main circuit diagram). A
characteristic of this system is that the
voltage across the transmitter rheostat
increases as the fuel level falls, typically
reaching 3 to 4 volts when the tank is
emply.

The ETI Low-Fuel-Level Alarm works
by monitoring the voltage across the
transmitter rheostat (at one side of the
fuel gauge), and activating an LED and a
low-frequency oscillator when this vol-
tage rises above a pre-set value (when the
fuel level falls below a pre-set value). The
oscillator can be used to drive a variety of
types of load, including an audible warn-
ing device. The circuit is provided with a
‘mute’ facility which can be used to dis-

HOW IT WORKS

able the oscillator but not the LED circuit.
The ‘mute’ system turns off automatically
when the vehicle ignition is first switched
on. A brief resume of the circuit’s ele-
ments is as follows.

ICla is wired as a voltage comparator,
with a small degree of regenerative hys-
teresis applied via R7 and R3. The trigger
level of the circuit can be pre-set via RV1,
which is driven from the same ‘regulated’
supply as the fuel gauge. The output of
ICla is normally high, but goes low when
the input voltage rises above the pre-set
trigger level. Under this condition LED 1
is driven on via IClc and astable mul-
tivibrator IC1d is enabled via D2-R15. The
output of the astable is fed to an external
load via emitter follower Q1.

IC1bis wired as a simple bistable, which
is automatically set to the output-low
state at ignition turn-on via C1-R8. The
output can be latched high, thus disabling
the astable multivibrator (and hence the
external load) via D1-R15 by momentarily
closing MUTE switch PB1.

—

B b e

[ I

A —

Co— |

2

[ S
LED1 anode

LOAD st

QY

"

The compoﬁont overlay

——BUYLINES—

RESISTORS

R1 4k7
R2,6 100k
R3, 14 470R
R4,5 1M5
R7, 15 22k
R8, 9 820k
R10, 13,17 1M2
R11 560k
R12 680k
R16 56k
R 18,19 3M3

PARTS LIST

LOAD

R20 10
POTENTIOMETERS
RV1 4k7 Preset
CAPACITORS
C1 150n polyester
Cc2 1u0 tantalum
SEMICONDUCTORS

. LM3900
Q1 BC184L
D1, 2 1N4148
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+12v

——

INSTRUMENT

REGULATOR
—

>

R4
IMs

A
FUED
&‘ FUEL

TANK
TRANSMI

TTER , 100k

At
4ak7

- wm e . = = = -

| R2

| c

R3
470R

+12v

NOTE:

1C1 1S LM3900
Q118 BC184L
D1&2 ARE 1N4148

Circuit diagram

ov
CHASSIS

FASTER THAN A SCOPE—

SAFER THAN A VOLTMETER

A

LOGIC MONITOR
LM-1

o Lo

\

ONLY £28:70

plus 15% VAT, plus post and packing
Total £34.44 including box and
instruction manual.
CONTINENTAL SPECIALTIES CORPORATION

Europe, Africa, Mid-East, CSC UK LTD. Dept. 9S
Unit 1, Shire Hill Industrial Estate
Saffron Walden, Essex CB11 3AQ

Telephone: SAFFRON WALDEN 21682
Telex. 817477

Instant - simultaneous

monitoring of the logic state

of all IC nodes

Just clip it over your IC.
LM-1

Instantly and accurately shows both static

and dynamic logic states on a bright 16 LED

display.
LM-1 finds its own power.
LM-1
the risk of short circuits.
LM-1

cuts out guesswork, saves time, and eliminates

is suitable for all dual-in-line logic ICs.

LLED on = logic state 1 (high), LED off = logic state
0 (low), and each LED is clearly numbered 1 to 16

in the conventional IC pattern.

CONTINENTAL SPECIALITIES CORPORATION. DEPT. 9S

Unit 1, Shire Hill industrial Estate,
Name. 5 oo 7 5 5 @@l o & & et

Address. . . . .. ...

QUANTITY

| REQUIRED

LM1. £34.44
inc. p & p and VAT

Saffron Walden, Essex I
FREE catalogue I
Tick box []
| enclose cheque/PO for

Phone your order with Access, Barclaycard or American Express

Card NO: ¢ i o s v 4 wiwraieo o o o

Expiry date.

e i e e e ]
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HIGH PERFORMANCE MODULAR UNITS
BACKED BY NO-QUIBBLE 5 YEAR GUARANTEE

INTO 8 OHMS

PROFESSIONAL
FINISH

EXTRA RUGGED
CONSTRUCTION

ONLY 5 SIMPLE
CONNECTIONS

Of all the purpose-built power amplifier modules by I.L.P., the HY50 is
understandably the most popular with those wanting to build new or up-grade an
existing hi-fi system, run a small high quality P.A_ system, amplify a musical
instrument (say for practice or small range use) or use it for lab work. Its useful
30 watts RMS output into 8 ohms, its rugged construction and freedom from
heatsink worries make it the ideal all-purpose quality power amp — and it is
unconditionally guaranteed for five years! Tens of thousands are in regular use
throughout the world.

. .. and a spec that means just what it says!

Encapsulated power amp with integral full-rated heatsink.
Input — 500mV

Qutput 30 watts RMS/8Q.

Load Impedance — 4 to 16Q

S/N Ratio 75dB )
Distortion — 0.02% from 100mW to 25 watts at 1KHz into 80
Supply Voltage + 25V, Size 105 x 50 x 25mm

£8.33

Nothing has been overlooked in the design and manufacture of I.L.P. Modular
Units. Heavy duty heatsinks, encapsulated circuitry, no-compromise production
standards and true professional finish ensure world leadership in their field for
I.L.P. Now we have up-graded output ratings and down-graded prices to bring
I.L.P. within €asier reach of all who want the best with which to build with. Prices
reduced by an average around 20%.

Inc. VAT and postage in U K.

Guaranteed 7-day despatch on all products

FREE POST — No stamp required when sending your order or enquity for
information sheets.

H)LNF

ELECTRONICS LTD.

FREEPOST 4, Graham Bell House, Roper Close, CANTERBURY
Kent CT2 7EP. Phone (0227) 54778. Telex: 965780

56

30 WATTS R.M.S.

I.LL.P POWER AMP
MODEL HY50

ENCAPSULATED FOR
OPTIMUM THERMAL
STABILI\TY

SHORT & OPEN _
CIRCUIT PROTECTION

NO EXTRA HEAT
SINK NECESSARY

OTHER UNITS IN THE RANGE

All prices inc. VAT at 15% and postage in the U.K.

HY5 PRE-AMPLIFIER

Compatible with all I.L.P. power amps and P.S.U.s. In a
single pack. needs external pots and switches. Multi-function
equalization. Mag. / Ceramic/Tuner/Mic./ Aux. inputs. High
overload margin. Active tone controls; 500 mV ouws
Distortion at™l KHz — 0.01%. Two HY5s connect easily for

stereo.
£5.34

THE POWER AMPS
With heatsinks, full load line and thermal protection
Distortion typically 0.05 % at 1 KHzx.

HY120 60 Watts RMS/8Q
HY200 120 Watts RMS/8 (2
HY400 240 Watts RMS/4

114 x 50 x 85mm £17.48
114 x50 x 85mm £21.21
114 x 100 x 85mm- £31.83

THE POWER SUPPLY UNITS .
{Split line outputs to suit I.L.P. power units and HY5}.

PSU 50
PSU 70
PSU 80
PsSU180

for 1 or 2x HY50
for 1 or 2x HY120 £15.85
for one HY200 £15.85
for one HY400 or 2x HY200 £26.47

£9.32

% NOW-PRICES DOWN BY 20/,

D G D G D S D S I D S T i @l

Please supply
Total Purchase Price S Yo ocaooas oo .
Postal Orders [] Money Order []

| enclose Cheque [}
I Please debit my Access/ Barclaycard Account number.

I Name and address

Signature

IF.P,AB
Ul BN G fod NN NN UED BN G N I B GEE Ba
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The Mark LIl FM Tuner
DIY Hi-Fi will never seem the
same again. Ambit's Mark [I}
tuner system is electrically &
visually superior to all others.
Some options available, but
the illustrated version with
reference series modules:
£149.00 + £18.62 VAT

With Hyperfi Series modules
£185.00 + £23.12

Digitat 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
all features you would expect of designs of far greater complexity. The FM section uses a

AM employs a double balanced mixer input stage, with mechanical !F filters - plus a BFO
and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the
Mark 11l FM only tuner, empioying the same degree of care in mechanical design to enable
easy construction. MW/LW reception via a ferrite rod antenna.
Electronics only (PCB and all components thereon)

Complete with digital frequency readout/clock-timer hardware £99.00 + £12.37 VAT
Complete with MA1023 clock/timer module with dial scale £66.00 + £8.256 VAT
Hardware packages are available separately if you wish to house your own designs in a
professional case structure. Please deduct the cost of electronics from complete prices.

£33.00 + £4.12 VAT

three section (air gang) tuned FET tunerhead, with ceramic |F filters and interstation mute;

Tetknowledgey for

Precision um\lruclnm &

design ol afl paris

Fime frequency display
State of the art performuancee
with faeifidies tor updates
using modular plueg in
sysiems

Deviation level calibrator
tor recording
Al usual tuner features

Update your old radio, or build this into a new dzsign.
Or use it as a servicing aid - this low power unit with
LCD display reads direct frequency in kHz/MHz, or
with usual AM/FM IF oftsets for received frequency
Low power LCD means no RFI - 15-20mA at 9v even
with the divide by 100 prescalar. FM resolution is
100kHz, AM 1kHz. Sensitivities better than 10mV
Complete kit £19.50 +‘£1.56_VAT..BuiII and tested version £24.00 +*£192 VAT
Various other DFM systems described in our catalogue part 2 - including a one chip
solution to providing digital display of FRG7 kHz dial, combined with clock/timers etc.

PW SANDBANKS P METAL LOCATOR | Radio and Audio Modules :
Maintaining our professional approach to
home constructor kits, we offer the pulse
induction ‘Sandbanks’. Now with inject

ion molded casing for greatly improved
enviromental seating. £37.00+ *£2.96vat.

VHF MONITOR RX WITH PLESSEY IC
4/9 channel version of the PW design

but using standard 3ni OT crystals, and
TOYO 8 pole crystal filter with matching
transiormers. Coil sets from our standard
range to cover hands from 40 to 200MHz
Complete module kit £31.25 +£3.90vat .

ETI REMCON RADIO CONTROL
A tried and tested RC system with a
full set of supporting hardware from a
well known manufacturer. Please send
for details - and watch our ads for further
news of developments in RC products.

EF5402

8319

OSTS: Remember all OSTS stocks are obtained 'from BS9000 approved sources - your
assurance that all devices are very best first quality commercial types. Some LPSN
TTL is presently in great demand, so please check by phone before ordering .

'ITl Stundurd lIIlIl LP SchottkV

All prices Dl

pence ¥
‘LSN’ ‘N° "LSN’ ‘N 'LSN’ ‘LSN’
7400 13 20 | 7455 35 l 24 74126 57 | 44 74185 134 | 743717 | 124
7401 13 | 20]7460 17 74128 74 74188 275 74178 93
7402 14 | 20| 7463 124 174132 73 | 78174190 116 | 92] 74379 130
7403 14 | 20|7470 28 74133 29 (74191 74368 37
7404 14 | 247472 28 74136 a0 |74192 105 | 180] 74390 140
7405 18 | 26 |7473 32 | 38 74138 60 |74193 105 | 180 74393 140
7406 38 7474 27 | 38 |74139 6074194 105 | 187] 74395 139
7407 38 7475 38 | 40 |74141 14195 95 | 137] 74396 133
7408 17 | 24 | 7476 37 | 3874142 265 74196 99 | 110 74398 180
7409 17 | 24 |7478 38 [74143 1312 7419/ 85 | 110 74399 150
7410 15 24 | 7480 48 74144 312 74198 150 74445 92
7411 20 | 24 | 7481 74145 659 97 [ 74189 1460 .74447 90
7412 17 | 7482 69 74147 175 74247 90 | 74490 140
7413 30 7483A 110 [74148 109 | 191 [74248 90 | 74668 110
7414 51 7484 97 74150 93 74249 93 (74670 | | 249
7415 24 {7485 104 | 99 | 74150 G4 | 84 [74251 90 f———
;::3 gg ;:gg e 40 ;4123 04 | 54 [74253 105 [VOLTAGE /PSU
4154 96 74257 108
7420 16 | 24 (7490 33 | 90 [/4155 54 110 {74288 153 %%S;ULATC;?S
7421 29 | 24 | 7491 76 /110 [74196 &0 | 110 | 74259 420 [7900 seriee o
7422 24 | 247492 38 | 8 [73187 67 | 55 |74260 153 [78M soriee 90,
7423 27 7493 32 | 99 | /4158 60 174261 353 no';;(;'“ o -
7425 27 7494 78 74159 210 74266 40 {781L.CP series 35
7426 36 | 27 {74954 65 | 99 (74160 82 | 130 |24973 120} R (e
7427 27 | 29 | 7496 58 120 | 74161 92 78174275 312 139mG e
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The biggest range/ best specs:

EF5801/3/4 6 stage varicap tunerheads with LO feed and various
levels of sophistication. New 5804 include pin AGC loop ‘on
board’. 5801:£17.45+£2.18vat - 5803:£19.75+£2.47vat
5804:£24 95 +£3.18vat. Frequencies in 40-180MHz on appcn.

4 stage varicap with TDA1062, compound FET/Bipolar
input stage, low noise, balanced mixer, pin agc, 0sc output. A
warthy successor to the 5400. £10.75+£1 34vat

The 5402 is available centred on a wide range of frequencies from

30MHz to 180MHz. Non standard units £14.75+£1.84 - 3 weeks.

4 stage varicap tunerhead from Larsholt using MOSFET

RF and mixer stages. New temperature compensated oscillator

for wide ranges of ambient temperature £13.45+£1.68vat

7252 Complete Larsholt FM tuner less stereo decoder. £26.50+£3.31vat

7253 Stereo FM tunerset from Larsholt with FET head. (as 7252)

944378 Hyperfi stereo decoder. The very best. £19.95+£2 19vat

911223 Pilot cancel stereo decoder, priced to make the MC1310 as
obsolete as it now deserves to be.£12.50+£1.56vat

Inotec 1-A fully DC tuned and switched LW/MW/FM stereo tuner
to interface with synthesiser control etc. A first!

VAT - CURRENTLY 8% - BUT MAY BE CHANGED

IMPORTANT: ALL OSTS PRICES EXCLUDI

COMPONENTS for Radio and Audio 1Cs, HMOS etc.
The list is too lang to attempt here, but AMBIT specializes in all types of
semiconductor for radio reception, including devices operating from DC to
5GHz. New low cost SBL1 diode ring mixers {equiv case MD 108 etc) -first
with.- HMOS fets, now with a PCB for DC amplifier, and offset sense and
protection relay for speakers. See catalogue and updates for maost info, pse
send an SAE for information on anything you cannot find in catalogues.
Radio ICs cost+vat Stereo ICs cost+vat AF power ICs cost +vat
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Terms:
VAT, which (s usually shown as a separate amount. Qverseas customers welcome
Catalogues:  Ambit. Pari 1 45p. Part 2 50p 90p pais
Hours/phone: We are open from 9am 7pm for phone call

ambit

specification are in Stock at lasl - together with reams

®

Current news: Work continues apace on our HMOS PA kit. and by the time this is published - we expect to be about to launch the product
The unit uses separate transformers and power supplies, and includes a DC offset sensing circuit combined with slow switch-on using a relay.
and a separate leaflet 1s available on request with an SAE. All new pricelist revision also available with an SAE. The Mullard DC controlled tone/volume and switch 1Cs with a ‘more
f data (over B0 pages now). Also, RC enthusiasts wiil be interested 1o fearn that we are supplying parts for various kits now
CWQ please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please tollow instructions on
please allow for postage etc according to desired shipping method. Access facilities for credit purchases
TOKOQ Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricelist supplements.
Callers from 10am to 7pm. Administrative enquiries 9am to 4. 30pm please (not Saturdays). Saturday service 10am to 6pm

AMBIT catalogues are guaranteed to contain the most up-to-date and best informed comment on
modern developments and advances in the field of radio and audio. There is no competetive
publication that even approaches the broad range of parts/information on modern techniques.

international 2 GreshamRoad, Brentwoaod, Essex.

in a style that matches the Mark Il §vsxem.
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STRING THING

POWERTRAN

We continue this month with Part 2 of the String Thing Saga (Son of Part 1) from Tim
Orr. For those of you who missed Part 1, String Thing, otherwise known as the
Transcendent DPX, is a digital, polyphonic, multi-voice keyhoard instrument. (We
suspect it probably makes marvellous coffee too.)

LAST MONTH WE began Tim Orr’s
String Thing project with a general
view of the whole system and circuit
details of the keyboard muitiplexer
and chorus/ensemble board.
Constructional details of the
keyboard PCB were also included.

This month we look at the note
generator and demultiplexer circuits,
thus proving the well-known phrase
or saying 'What goes multiplex must
be demultiplexed’ (ETI apologise for
the quality of humour in this article).

It is our normal practice to print
PCB foil patterns for projects.

; n ' OSCILLATOR - ke
However, in this case, all PCB foil ' ;
patterns are copyright of Powertran ES ' e
Electronics, from whom you can buy :
a complete kit of parts fo»; String BUYI‘IN ' Fa
Thing (see Buylines). Powertran Electronics are sup-

plying a complete kit of parts for - F3

this project at £365+15% VAT.

P I'l 3._ ) Delivery by Securicor is £2.50 ex- - F2

a = We conclude String tra. Everything is included in the

Thing next month with a description kit, down to the last nut and bolt. o F1pigesT
of the dynamics and voicing circuits. They even give you a plug.

Also included are details of the power Powertran will also supply com- savare
supply. Assembly and testing ponents, boards, etc separately. NTERVALS
procedures round off the whole Please send an sae for details.

package.
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Below: String Thing with its top panel lifted up, revealing the control circuitry.

FREQUENCY F
ODD HARMONICS

FREOUENCY 2F <I I_ l——

0ODD HARMONICS

FREQUENCY F _] I

ODD AND EVEN
HARMONICS

a5

Fig. 2. (above) Waveshape Production. By
ANDing frequency F (odd harmonics) with
frequency 2F (odd harmonics), frequency F
(odd and even harmonics) can be obtained.

Fig. 1. (left) Bock diagrams of the top
octave generator, which derives different
frequencies from one master oscillator.

Fig. 3. (right) Note production, compare the
piano waveform with the string/brass
waveform.
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KEY PRESSED KEY RELEASED

MPO SIGNAL AT
OUTPUT OF SAMPLE
AND HOLD

S‘Low DELA
14

PIANO ENVELOPE
{POSITIVE END OF ¢cD) ———

————CHORT pg( oy

STRING/BRASS ENVELOPE
(JUNCTION OF RA, CBI

CHOPPING WAVEFORM rﬂ
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{GOES TO PIANO/v‘ONKV TONK
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{GOES TO STRING/BRASS FILTER}
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SOFT NOTE
MPO r—] J
M

oMM

MPO IN ITS TOUCH
SENSITIVE MODE

GENERATED PIANO NOTE
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HOW IT WORKS-

Keyboard
Demultiplexer

The MPO signal that the dynamics board
generates is used to turn off and on the
notes selected by the keyboard. However,
the MPO signal is multiplexed and so a
demultiplexing system must be used to
route the MPO signal to the correct note
generator. The demultiplexer is virtually
the same as the circuit used for the key-
board multiplexer except that the signal
can be considered as travelling in the
other direction. When an MPO signal is
generated it is routed through a switch

- selected by the current address count to

the correct output. Here it is used to
charge up a capacitor which forms part of
a simple sample and hold circuit. The
voltage on this capacitor is used to
generate a note and so this voltage deter-
mines the amplitude of the note. So, when
middle C is played on the keyboard, it is
detected by the keyboard multiplexer
which generates a signal (MPI) which it
sends to the dynamics board.

The key velocity is computed and an
MPO signal is generated, whose
amplitude determines the volume of the
note. The MPO signal is demultiplexed
and the sample and hold circuit for middle
C rises to the amplitude of MPO. The

voltage from this sample and hold is then
chopped with a squarewave at a
frequency of middle C and hence the note
is generated. The problem in using 4051’s
as demultiplexers is that the switches
inside the device are ‘make before break’
in operation. This causes many of the
switches to be connected together for a

. few hundred nanoseconds when the ad-

dress changes. As a result of this, when
middle C is played a few other notes turn
on slightly. This problem is overcome by
inhibiting the 4051 (with the OEN signal)
for a short period when the address
changes.

Note Generator

The waveform that appears at the output
of the sample and hold when a note has
been pressed is a squarewave, the
amplitude of which is controlled by the
velocity of the key depression. This
squarewave is modified by two networks
which produce two envelope contours
that characterise the piano or the string/
brass sounds. The string brass network is
a simple RC, ie R,, C;, lowpass filter
which gives the envelope a slow attack
and decay contour. C, is clamped to the
clamp generator for this contour. The
piano network is a slightly more compli-

cated RC highpass filter. When the output
of the sample and hold goes high, the
negative end of C, also goes high. This
pulls Cg high (via Dg). The positive end of
Cg is discharged to ground by the R,
resistors. Note that whilst the key is
pressed both C, plus Cg are discharged by
the R, resistors. When the key is released,
the output of the sample and hold returns
to OV and the negative end of C, goes
negative. Now Dy is reverse biased and so
the envelope decay rate is more rapid
because there is now only Cg to be dis-
charged by the Ry resistors. D, discharges
C, upon release of the key.

Chopping Voits

The selection of waveforms is performed
with an electronic single pole switch. A
mode control signal selects the envelope
on all 61 generators. The notes are pro-
duced by chopping the envelope voltage
with a single transistor chopper. Two
square waves from the divider chain, an
octave apart, are mixed and used to turn
the transistor on and off. The mixture of
these two waveforms turns the transistor
on for 75% of the time and off for 25%. The
resulting waveform is a series-of pulses
with an envelope contour of either the
piano or string/brass shape. Diode D is

64

Fig 4 (Below) The circuit diagram for the master oscillator
section of the note generator board.

(Right) The keyboard numbering system used for the note
generators, and decoupling components circuit which is
repeated for each IC from ten to twenty.
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PROJECT: String Thing

used to reduce background signal break-
through and the notes are mixed together
:in octave blocks and sent to the voicing
‘board for filtering.

Master Oscillator
Top Octave Generator
Divider Network

The top octave of the keyboard is pro-
duced by a tone generator IC, the MOSS.
This is a preprogrammed digital divider
that divides a master high frequency
oscillator by twelve integers ranging from
239t0 451. These twelve divisions produce
squarewaves which are spaced at semi-
tone intervals. Conventional keyboard
-tuning has twelve notes per octave, the
interval between each note being a semi-
tone, which is separated by the twelfth
root of two from its neighbour. So the
tone generator IC can produce the top
twelve notes for the keyboard.

The lower octaves are produced by
dividing down the top octave with divide
by two flip flops. This would produce a
separate squarewave for each note of the
keyboard. However, squarewaves don’t
have a suitable harmonic structure for
they contain only odd harmonics. The
problem is overcome by ‘ANDing’

together two octave related notes to
produce a pulse waveform with a one to
three mark space ratio, which contains
both odd and even harmonics. The resul-
ting pulse has the frequency of the lower
octave note, which means that for every
note, a square wave one octave higher in
pitch is needed to generate it. This is no
problem for lower octave notes because
the higher octave notes already exist.
However, the top octave of the keyboard
needs an extra stage of dividers, which
means that the master oscillator must run
an octave faster. If the highest note on the
keyboard is 2.093 kHz then the master
oscillator frequency is 239 x 2 x 2.093
kHz = 1000.45 kHz.

Master IC

The master oscillator has to produce a
12V squarewave at 1000.45 kHz, which
doesn’t drift with temperature and which
can be voltage controlled. This is realised
using a function generator IC, the NE566,
which is capable of 1 MHz operation and
has a relatively low temperature coef-
ficient. Voltages from this IC can be used
to control the oscillation frequency so
that manual tuning and vibrato effects
are easily obtained. A transistor (Q1) is
used to level convert the output

squarewave from the NE566. This tran-
sistor is a fast switching PNP device.
Ordinary transistors tend to saturate for
about a microsecond, which is much too
long a time for an oscillator running at
this frequency.

Stage Division

The dividers used are HBF 4727A which
have been specifically designed for organ
type divider systems. The IC contains
seven divider sections which have been
split up into two two-stage sections and
three one-stage sections. The advantage
of this is that you can put the dividers
near to where you want them, that is,
next to the notes that they drive. Some
other designs have used a CMOS divider,
the 4024. This will produce all the required
six octaves of division but localised
around the IC. Therefore, a five octave
keyboard would need 72 wires or PCB
tracks eminating from the divider section.
However, by using the HBF 4727A it is
possible to spread the dividers out along
the length of the note generating board.
This greatly reduces the wiring because
all of it is done on the PCB with about 14
tracks. There are, of course, PCB wire
links but these are very much easier to
handle than a large wiring bundle.

LT

KEY NO. 0 {LOWEST NOTE) 61 NOTES

KEY NO. 60 (HIGHEST NOTE}

4aRr7

+2v PSU (+12V}
+
;WOu/ZSV

FOR 1C10-20
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NOTE NOTE NOTE PIN NOS KEYBOARD KEY
A c D P1 P2 P3 B E
F1 1B 1C Ic12 3 12 1M 60 48
F2 28 2C 2 14 13 59 47
F3 3B - 4 10 - 58 -
F4 4B — 5 9 - 57 -
F5 58 = 6 8. — 56 -
F6 6B 6C Ic13 3 12 1 55 43
F7 78 7C 2 14 13 54 42
F8 8B - 4 10 - 53 =
F9 98 — 5 9 - 52 =
F10 108 - 6 8 -— 51 -
F11 11B 11C ic14 3 12 1 50 38
F12 128 12C 2 14 13 49 37
3B 3C = 4 10 - 46 .
4B 4c — 5 9 - 45 -
58 5C - 6 8 - 44 -
8B 8C 8D Ic15 3 12 1 41 29
9B 9C 9D 2 14 13 40 28
108 10C = 4 10 - 39 =
1C 1D - 5 9 - 36 -
2C 2D = 6 8 -— 35 =
3C 3D 3E Ic16 3 12 11 34 22
4c 4D 4E 2 14 13 33 21
5C 5D - 4 10 - 32 =
6C 6D = 5 9 - 31 =
, 7C 7D = 6 8 - 30 =
10C 10D 10E Ic17 3 12 1M 27 15
11C 11D - 2 14 - 26 =
12C 12D - 4 10 - 25 -
1D 1E - 5 9 - 24 -
2D 2E - 6 8 -— 23 -
5D 5E 5F Ic18 3 12 1 20 8
6D 6E 6F 2 14 13 19 7
7D 7E - 4 10 - 18 -
8D 8E - 5 9 - 17 -
9D 9E — 6 8 -— 16 -
12D 12E 12F ic19 3 12 11 13 1
1E 1F 1G 2 14 13 12 0
2E 2F - 4 10 - 11 =
3E 3F - 5 9 - 10 -
4E 4F - 6 8 -— 9 =
11D 11E 11F ic20 3 12 1 14 2
8E 8F - 2 14 - 5 -
9E 9E - 4 10 - 4 -
10E 10F - 5 9 - 3 -
7E 7F - 6 8 - 6 -

Above and below: connection details for IC12-20. The diagram
below shows the annotations for the dividers, and the table

gives the note, pin nos and connection points.
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PROJECT: String Thing

With the top panel removed, the two note generator boards can be seen.

A0O0 A0V AO2 MPO

= Fig. 5. The circuit diagram of the keyboard
R0 AN demultiplexer. Details of IC1 connections
o 27 2T are shown (left).
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Fig. 7. Component overlay of the lower

note generator.
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PROJECT: String Thing

PARTS

LIST:

KEYBOARD Component Qty Envelope Section
DEMULTIPLEXER . RESISTORS (all 1/5 W §%)
POTENTIOMETER : K0 2
RESISTORS all 1/5th Watt 5% USRS 5k6 !
R1-11 2k7 10k !
R12-19 47R CAPACITOR ' 22 3
1n0 1
CAPACITOR 68p polystyrene 1 Sl 2
c1 4u7 tantalum 0u47 tantalum ! s £
100u 25 V electrolytic 1 wils &I
SEMICONDUCTORS CAPACITORS
IC1 741842 SEMICONDUCTORS 100p ceramic 122
1C2-9 40518 MOS86 1 47n (7.5mm pitch) 61
NE566 1 1u0 electrolytic 8
MEQO491 1 2u2 16 V tantalum 61
NOTE GENERATOR BOARDS 4u7 16 V tantalum 61
Master Oscillator and Top
ICONDUCTORS
Octave Generator MISCELLANEOUS ?Exm 458C 3
Top Note PCB 1 L 1
Component aty Lower Note PCB 1 40168 16
RESISTORS (all 1/5W 5%) BC182LA 61
4Rg : BC182L 2
1k - . BC212 2
3K3 ] g:‘"::';’iec“°“ oty 1N4001 6
k7 mpon 1N4148 24
8k2 1 TMO1/5W5B% 122 4
10k 1 4u7 16 V tantalum 4 MISCELLANEOQUS
39k 1 HBF4727 9 8 pin DIL socket 31
4 p
330k 1 14 pin DIL sockets 9 14 pin DIL socket 16
NOTE GENERATOR X61
SAMPLE AND HOLD ENVELOPE GENERATOR CHOPPING SECTION :
DEMUX BESTES 1N4148 :
OUTPUT + oB 1N4148
47n OCTAVE BUS
_ + :)114148 '
100)
. T™ e UL
) : M0
Vo
BCY82L. VL AAAA— m_
‘[—ﬁ M0 SQUARE WAVES FROM
TOP OCTAVE An 9ok X IA0IEE ‘;\LJ ! DIVIDER NETWORK
BB 27k 1
55 3ok 4 '
LOW OCTAVE EE 47k 13‘0148 i
_____________________________________ -
7
3 X 1N4001
+Veo
+12v
+Vee, Vdd
POWER SUPPLY FOR 1458 AND 40168
BC212L
T ~Vee, Vss
sv CLAMP GENERATOR X1
3 X 1N4001 BC182L
TO ALL CLAMPING BC182L
~3VVF[:)ISI;EEING/BRASS t L L
+10V FOR PIANG 4 —JELEE Coﬁggtﬂgzgsbsmma
TO ALL 40168 SWITCH CONTROLS OV =PIANO
BC212L *
Fig. 8. Circuit diagram of the note 2%
generator and damp.
O _vec
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electronics today

international

What to look for in the Oct issue: On sale Sept 7th

SPEECH COMPRESSOR

For anyone out there using the airwaves, this ingenious
circuit will enable you to increase your average power
to peak power ratio considerably — thereby "‘upping”’

your tatk power! And it doesn’t use RF compression
either.

REACTION TESTER

Single PCB construction with auto-start and random
interval times built in. Readout is in 1/100 secs on
two “jumbo” LED displays. All adds up to a pretty
nifty little game does it not? Don’t be slow picking
up ETI next month!

LM 10 APPLIED

Next month Ray Marston attempts to fill the
issue with applications — some of which you
couldn’t ever have dreamed of —

for his new champion chip, the amazing LM
10. See how close he gets to making it in the
October issue of ETI.

CABLE TESTER

No it is not as simple as it sounds. You should know us
better than that by now. This little unit will test any type
of audio hook-up wiring — or indeed any concewa:lle
cable.

Each wire is tested, in sequence, for open-circuit or short
to earth (or other wires), and then visual indication ot
the state of each is provided. 0K?

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1979

Audiophile amp

Now you‘ve all seen magazine projects for hi-fi
amplifiers before. We've done several ourselves!
However, we believe that NO-ONE — not even ETI
— has produced a design anywhere near this
quality before. Specifications include a noise
figure of 83dB for the phono input, and a pre-amp
distortion of 0.015%.

The power amp produces over 60W at 0.04 %
THD with particular attention having been paid to
‘‘open-loop’* performance such that TID is
negligible. Hum and noise —110dB for the power
amp. Listening tests played a huge part in settling
the final design too.

The system is modular such that either the
pre-amp or power amps can be utilised separately.
Put them together and you have the best sounding
magazine amplifier ever! Full details next month.

Analog delay

Since the advent of CCD (charge coupled
devices) you could be forgiven for believing
that all other methods of obtaining a time
delay on a signal have curled up and died.

This is simply not so, and next month Tim
Orr takes time off from String Thing to explain
this largely unknown flourishing field.

RADIO CONTROLLED

Of course you’ve all built our radio control project
out there haven’t you? No?... Oh.

Well the reason why not could simply be that you
haven’t seen this article yet. Written by Geoff
Chapman — one of the few real experts in the field,
it illustrates the different types of model that can be
operated by R/C and how to get them operational!

Full of the kind of detail you’d spend years of lost
patience gathering.

71




S.&R.BREWSTER

LIMITED

SERVIGING BY
PROFESSIONALS

THE COMPANY

Kode Services Limited, part of the British owned Kode

International Group of Companies, is rapidly becoming a 22 size 6 mm

major U.K. service operation specialising on a whole range N 73;," Dest o
of equipment from basic terminals to microprocessor based SAFETY STAND ‘
systems. SOLDER

Over 100 Field Service Engineers nationwide coupled with
full depot and workshop facilities are available to support
the following equipments:

Apple il Model 33, 40, 43 TT, Lear Siegler ADM1A, 2A,
3A, ADM42 and 31, Microstar V, Anadex D80OO Printer.
We have the capability to service new products and are
always evaluating new D.P. equipment.

Fully comprehensive maintenance contracts or a full depot
repair service can be offered.

THE CAREER

Opportunities are available for experienced professionals
and gifted amateurs who have a full understanding of TTL
logic and digital techniques, and wish to move into a service
orientated career applying their knowledge to the servicing
of sophisticated electronic equipment.

For further details on maintenance or job prospects, please
call or write to Mr. C. Marklew on 0249 813771.

KODE SERVICES LTD.

Station Road, Calne, Wiltshire

' :: BU‘-’ A
microcomputer
fnr less han

" some U games

*Power Supply (6.3v AC) for ELF 11 £6.00
*ELF 11 Deluxe Steel Cabinet (IBM Blue) £23.01
*Giant Board Kit System/Moniter, Interface to/cassette, R§232,

TTY, etc. £36.00
*4K Static RAM board kits {requires expansion power

WHY PAY MORE?

_ for Miniature Soldering Irons & Accessories
5\-/R B

PRICE
--18 watt Soldering lron available A

n 12, 1108& 240Volts fitted witl
No 20 but

SPARE BITS .... No 19 size 1 5mm or No 20 size
3mmorNo 21sized 5mmorNo

P&P Exua

£4.43

52p
f1-04
£112
£4-23
Savbit 2 61p
Savbit 10 32p
wr 76p +10p
INDUSTRIAL/RETAIL ENQUIRIES WELCOME FOR THE ABOVE

q Bt

We also Offer & Recommend for Mail Order &
Personal Callers Only

Oryx 50 Temperature Controlled Sotdering lron
Spare tips for above

Isotip quick charge rechargeable Soldering lron
Spare tips for above
Cable 7/0.2 11 Colours
0.1 Veroboard 3'," ¥ 11
0.1 Veroboard 4", 18
Copper Clad board single sided
Watchmakers Side Cutters
Watchmakers Pliers

Transformer T00VA 2 < 12V 4 1A

PRICES EACH
includong V.A T
and P AP

£11-75

100 meter reel

OTHER ITEMS ALSO AVAILABLE ASK FOR LIST S.AE.

MAIL ORDER DEPT.
86 - 88 Union Street, Plymouth 1
PL13HG Tel:(0752) 65011

X, SOLDERING IRDNS

THE MIGHTY MIDGETS

Only £79.95
+ VAT

" PUT
. YOURSELF
HERE!

>

ELF 11 BOARD WITH VIDEO OUTPUT

STOP reading about computers and get your ‘hands on’’ an, ELF 11 and Tom Pitman’s short course. ELF 11
demonstrates all the 91 commands which an RCA 1802 can execute, and the short course speedily instructs
you how to use them.

£08.44 ELF 11's VIDEO OUTPUT makes it unique among computers selling at such a modest price. ELF 11 is perfect
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supply)
*Expansion power supply {required when adding 4K Rams)£18.00
*ASC11 Keyboard Kits 96 printable characters, etc. £50.58
*ASC11 D/lux stesl cab {IBM Blue) £15.02
*Kluge prototype board (build your own circuits) £12.83
*86 pin Gold plsted connectors (EA) £4.00
*ELF Light pen writes/draws on TV screens £8.50
*Video graphics board 32/64 characters by 16 lines on TV/moni-

tor screens £68.96
*ELF 11 Tiny basic on cassette £13.60
*ELF 11 Bug/monitor powerful systems monitor/editor £3.50
*T. Pitmans short course in programming manual {nil VAT} £4.00
*T. Pitman short course on tiny basic manual (nil VAT) £4.00
*RCA 1802 users manual {nil VAT) £4.00
*On cassette test editor: assembler, disassembler (EA) £16.96

Save 10% and buy all three together.

All units can be supplied wired and tested
" Send S.A.E. for comprehensive brochure

Add 15% VAT to all prices shown, plus £2, p & p over £20.

for engineers, business, industry, scientific and educational purposes.

SPECIFICATION

#RCA 1802 8 bit microprocessor
with 256 byte RAM expandable to
64K bytes

«#RCA 1861 video IC to display
program on TV screen via the RF
Modulator

Single Board with professional hex
keyboard fully decoded to eliminate
the waste of memory for keyboard
decoding circuits

I Address
I

I

, |

Load, run and memory project I
|

|

|

Postcode

switches

16 registers

Interrup, DMA and ALU

Stable crystal clock

Built in power regulator

5 slot plug in expansion bus (less
connectors)

Barclayca rd/Access

London E28BY
Tel: 01-739-1582
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FEATURE

DESIGNER'S
NOTEBOOK

A monthly look at the notebook of ETI's chief design engineer, project editor Ray

Marston.

SIMULTANEOUS multi-channel remote control sys-
tems, giving either fully proportional or simple on/off
action (or a combination of the two) are widely used by
the model 'plane, boat and car fraternities. Figure 1
shows the basic block diagram of an 8-channel version
of the type of system in use.

in the transmitter, eight manually-actuated pots (in a
proportional system) or switches (in an on/off system)
are sequentially sampled at a fixed rate by an ENCODER
circuit, which at each sample point generates a pulse
with a width proportional to the state of the device being
tested. The output of the encoder consists of a repeating
series of 'frames’ of eight width-controiled pulses
followed by a synchronisation pulse, all presented in
serial form.

Typically, in an 8-channel proportional system, the
width of the controlled pulses may be variable from 0.5
mS to 1.5 mS (depending on the settings of individual
control pots), the sync. pulse width may be 3 mS, the
sample period 2 mS and the frame width 20 mS.

Fig. 1. Practical circuit of a 4017 based encoder.
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16

vdd
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40178 INHIBIT
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NOTE-
1C2 1S CD4093B
R4 D1-12 ARE 1N4148
15k RV1—RVS ARE 100k, WITH

ONLY 30k SWEEP UTILIZED

Servo code

The serial output of the encoder is coupled via a suitable
‘link” to the input of a decoder circuit that is located in
the remote receiver. The link may take the simple form of
two wires (or only one if a ground return is used), or the
more complex form of a modulated radio, ultrasonic,
infra-red, or magnetic signal, etc. The decoder circuit
detects the sync. pulse in each frame, and then counts
the individual controlled pulses in the frame and routes
each one to its own output terminal. There it may be fed
to an electronic switch or a servo-mechanism which will
reconstruct the original mechanical control movement
that took place at the transmitter.

The “heart” of the remote control system described
above is the encoder and decoder. As already men-
tioned, the actual ‘link’ can take any one of a variety of
forms. The basic contro! system is highly versatile and
has a vast number of untapped potential applications.
The number of channels that can be simultaneously
controlled can range from two to dozens (or even
hundreds). In on/ off applications, the outputs can easily
be binary decoded to give non-simultaneous on/off
control of a vast number of remote devices: an 8-channel
system can, for example, control 256 devices, or a
12-channel system can control 4096.

The system can readily be adapted to give remote
operation of lamp dimmers, volume controls, ‘combina-
tion’ locks and garage doors, or independent on/off
control of hundreds of household fittings via signals
pumped down the mains wiring. You can even, if it takes
your fancy, use the system to remote control a full sized
piano from the comfort of an armchair via a hand-held
keyboard and an infra-red link!

An 8-Channel Proportional Control Encoder

Figure 1 shows the practical circuit of a 4017-
based 8-channel encoder for use in simultaneous
control systems. 1C2a is a 500 Hz (2 mS) astable
multivibrator that simultaneously feeds clock signals to
the input of the 4017 and trigger signals to the input of
the 1C2b-1C2¢c monostable multivibrator. In any given
clock cycle, the period of the monostable is determined
by C2-R4-and by the resistance value in series with the
relevant ‘high’ output of the 4017, In clock cycles 'O’ to
‘7" the pulse widths are determined by the settings of
RV1 to RV8B respectively. In the ‘8" clock cycle the pulse
has a width equal to the clock cycle period (2 mS), and in
the "9’ clock cycle the pulse is fixed at about 1 mS, thus p
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giving a composite 3 mS sync pulse from the 8th and
9th cycles. The system is designed to give a fixed 20 mS
frame width.

Note that, in conformance with normal practice, only
one third (or less) of the sweep ranges of RV1 to RV8 are
utilized. In practice, component values may have to be
altered slightly to give precise ranges of coded output
pulse widths.

An 8-Channel Proportional Gontrol Decoder

Figure 2 shows the circuit of a decoder for use
with the above system. The incoming ‘coded’
waveform is fed simultaneously to the clock terminal of
the 4017 and to the trigger terminal (via C1-R1-D1) of
the 1C2¢c-1C2d monostable. IC2¢ of this monostable
produces a negative-going puise with a period slightly
less than the 2 mS clock period (about 1.8 mS), and this
negative pulse is ANDed with the positive clock signal by
IC2a and IC2b to produce a reset output signal from the
3 mS input sync pulse, but not from the "control’ pulses,
which all have periods significantly less than the 1.8 mS
reference value.

Note that the value of R3 may have to be adjusted on
test to set the correct reference period.

Outputs 1 to 8 of the 4017 are sequentially ANDed
with the coded clock input signal once the counter has
been reset by the sync pulse, so that each individual
code pulse is routed to its own designated output
terminal or channel. The individual outputs, which take
the form of 0.5 mS to 1.5 mS pulses with repetition
periods of 20 mS, can then be fed to suitable servos, etc,
to convert the pulses into proportional mechanical
movements.

An 8-Channel Simultaneous On/0ff Encoder
Multi-channel simultaneous on/off coder/decoder sys-
tems are technically no easier to implement than full
proportional systems. In fact they are often more diffi-
cuit. Figure 3 shows a practical example of a simult-
aneous 8-channel on/ off control encoder.

Here, astable multivibrator IC2a simultaneously
feeds 500 Hz clock signals to the 4017, to the 1C3a-
IC3b 200 uS monostable multi, and to one input
terminal of the 1C2b-IC2¢c AND gate. The other input of
the AND gate is sequentially taken from the ‘0" to ‘7’
outputs of the 4017 via any of the PBO to PB7 switches
that are closed, and directly from the ‘9’ output. The
outputs of the AND gate and the 200 uS monostable,
plus the direct '8 output of the 4017, are all ORed to
produce the final serial coded output across R4.

The final output waveform comprises 200 uS pulses
and 1 mS pulses to represent off and on switch states
respectively, plus a 3 mS sync pulse spanning the 8th
and 9th clock cycles.

An 8-Channel Simultaneous On/0ff Decoder
Figure 5 shows a decoder circuit that is suitable for use.
with the above encoder. Here, the IC3a-IC3b-1C2a-1C2b
network detects the input sync pulse and then resets the
counter, and the IC3¢c-1C3d-1C2¢-IC2d network detects
‘'wide’ (1 mS) or ‘on’ code pulses and then ANDs the
selected output of the 4017 via the 1C4-IC7 array to
produce a high potential on the appropriate output
channel. Note that the purpose of the D-R-C network in
each output channel is to convert a detected ‘wide’ pulse
into a steady DC voltage that will remain high (or low) for
greater than one frame period.

Fig. 2. Suitable decoder
circuit to match encoder
{Fig. 1).
o > LK
=
IC3c 5
) 1IC4a 3
NOTE: [ can 2
D1&2 ARE 1N4148 ]
1C2 1S 4011
1C384 ARE 4081 \
d 1IC4c 1
o
OUTPUT CHANNELS
TO SERVOS, etc
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Fig. 3. Simultaneous
eight channel on-off
encoder. Figure 5 shows
a usable decoder for this
set-up.
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ic cLOCK
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1C2 1S 4093
y 09 1C3 1S 4001

B

1C2c

Pt

MOD FOR
CENTRE-OFF
BIASED SWITCH
AND PUSH BUTTON
OPERATION

R2
33k

E

Y

-0

1C3b

Note that the steady (non-pulsed) outputs of the eight
channels of this system can readily be binary decoded to
make a-total of 256 non-simuitaneous channels avail-

able.

Expanded Multi-Channel Gontrol Systems

All of the coder/decoder circuits presented in this

CODED
QUTPUT

]4
10k

any number of channels (with appropriate increases in
frame periods and miscellaneous timing component
values) by using multi-stage 4017 counter networks
(see the last Notebook) in place of the single counters
shown here. If you want more information on this circuit
and its brother decoder, you’'ll have to wait until the

circuit reappears in an ETI project some-time later!

Fig. 4. Fifteen channel encoder
— an example of expanding the
idea of cascoding 4017's.

month’s "‘Notebook’’ can be expanded to incorporate >
[ 1c3b L
g2
1C3 1§ 4093
+ 1C4 15 4001
RESET Vdd RESETL
ek oo g BT Heik abi%8 ISHE .
Vss8 Vss|
¥ 1 2 3 5 6 7 & 01 2 3 4 5 & 7 8 9 o
22k
) c3
Pl PB Pg| PB cae o1 m
ollllljllllls o I I —
S5 o o D70 16
33k
\ 1C3c 1c3d
( ]ZZ 7 | 517
+ [
’518
R3 +—
& 47k
1cda Ho12n ican %19
RS
10k
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The Commercial Radio Control Scene

The commercial radio control scene is going through a
world-wide boom at the present time. A big craze for
radio controlled model or ‘toy’ cars is currently sweeping
Japan, where manufacturers are planning to step up
production from last year's 700,000 units to 2.million
unitsin 1979.

At the back of this craze are some interesting new
R/CICs. Single IC 6-channel transmitters (coder plus RF
stages) and 4-channel receivers (RF stages plus decoder)
will soon be available in the UK. The ETI design team
expects to get samples of these chips within the next few
months, and may describe them in a future feature
article. ET

RS
2k7
16

Vdd RESET
15
o— il P Ic1 CLOCK R6 J_ca
CODED 40178 INHIBIT[ 13 56k -l— 100n
o 0 . .
I3 7 |10

R1
180k

T

! ' 15mS ‘RESET
PULSE DETECTOR

c2
n0

R2
27k

R3
68k

c3
10n

NOTES:

D1 - D8 ARE IN4148
C5 — C12 ARE 100n
R7 —~ R14 ARE 1MO
iC215 4011

1C3 1S 4001

1C4 — IC7 ARE 4011

o} 0.5mS "ON/OFF’

% PULSE DETECTOR

Fig. 5. Eight channel decoder which will operate as a system
with either encoder (Figures 3 or 4).
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The latest kit
innovation!

the quickest fitting

CLIPON -
capacitive discharge
electronic ignition

iNn KIT FORM <

@ Smoother running ~/

@ Instant all-weather starting

@ Continual peak performance

@ Longer coil /battery/plug life

@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4 is a high performance, h gh quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliabie and complete. !t can be
assembled in two or three hours'and fitted in_ 173 mins

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. The "e is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. It will
perform equaily well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefcre, eliminates the possibility of blowing the
transistors or the SCR. {Most capacit ve discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved colid starting. The circuitincludes builtin static timing light,
systems function light, and security cnangeover switch. All kits fit vehicles with
coil/ distributor ignition up to 8 cylinders

THE KIT COMPRISES EVERYTHING. NEEDED

Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sipk, coll mounting clips, and accessories. Top quality 5 year guaranteed
transtormer and components, cables. connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assembie <it neg. or pos. earth and fully illustrated
installation instructions.

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV1}
will require a tachometer pulse slave unit. Price £4.25 inc. VAT, post & packing.’

Electronics Design Associates, Dept. £T9
82 Bath Street, Walsall WS1 3DE. Phone: (9) 614791.

Name
Address

Phone your order with Access or Barclaycard
Send SAE if brochure only required.

“Tacluding pastage and packieg UK esly  * QUANTITY REQ'D
1 enclose cheque/PO's
X4 KIT £12.95 inc. VAT ] | i
|~ TACHO PULSE SLAVE ONTT — £
_ £4.25inc. VAT 1 - J Cheque No

I Accessor Barclaycard No.
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Your Own Complete

PERSONAL MICRO COMPUTER
for only £26°ooo Total

THESE ARE THE FEATURES

FREE Modulator for interfacing to your
standard TV

Standard Keyboard (ASCIl Encoded)

Complete Kit of Parts to construct a powerful

Microcomputer

Full Documentation

On Board PROM Programmer

Tiny Basic Interpreter

Programmable in Machine Code or Basic

Powerful Motorola Software Available

Additional options available as standard without

obsoleting any previous purchases

Such as: More Memory both ROM ard RAM, Hard

Copy Printer, Floppy Dics, 1/0 User Ports and Software

for the above, i.e. Disc Operating System and Disc

Interactive Extended Basic.

LN

10” Video Monitor available at £115-00 Total

CROFTON

®
Electronics Limited
35 Grosvenor Road, Twickenham
Middlesex o Tel: 01-897 1923

SETIE-One

D.C. POWER SUPPLIES

Now, like Intel, Motorola and National you can buy

Power-One open frame power supplies and enjoy

quality and reliability at LOW LOW prices. Over 70

different models to choose from including floppy

disc drive supplies as well as single, double, triple
and quad output.

-4 Single Output

. ”@ 5V at2.7A w/OVP £18.50
y) " e 5Y a15.4A w/OVP £41.50
M 5 12V at 6A £67.50
@& 15V at5.4A £67.50

Dual Output
Floppy Disc Drive £121015Vat15A £41.00
Supplies £1810 24V at 0.4A £3250
5V at 5.4A w/OVP £78.00

— with connectors and cables for
Shugart drives if required.

CP-249 — drives one mini drive £33.00 N
CP-323 — drives two mini drives £80.00 T"ple OUtPut
CP-205 — drives one Shugart SA800

or equivalent 8" drive £58.00 5V, 9-15V, -5, -12, -15V at 1.8A t0 10.8A
CP-206 — drives two SA800 £76.00 From £41.00 to £137.00

Discount available to bona-fide educational establishments. Quantity
discounts start at five units. Trade enguiries weicome.
Send large SAE for full catalogue and price list.

COMPUTERS LTD.,
133 Woodham Lane, New Haw, Weybridge, Surrey

b ';/ 2. ’/,//‘ KT15 3NJ. Telox. 8813487,
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[ QUARTZ LCD
5 Function

Hours, mins., secs.,
month, date, auto

[ SOLAR QUARTZ LCD

5 Function B

Genuine solar panel
with battery back-up.

(QUARTZ LCD
11 Function sum curono

6digit, 11 functions.
Hours, mins., secs., day,
date, day of week.

calendar, back-light, Hours, mins., secs. 1/100th, 1/10th, secs., 6 digits. 3 flags
quality metal Day/date. 10X secs., mins. plus continuous
bracelet. Fully adjustable v Split and lap modes. display of day
bracelet. Back-light, auto and date
Back-ight. calendar. Only 8mm | or seconds.
£6.65 Only 7mm thick. thick, Back-ight.
Stainless steel bracelet Only 9 .
y 9mm thick
Guaranteed same and back.
day despatch. £8 . 6 5 Adjustable bracelet. £1 2 5 6 5
Very slim, only Guaranteed same day ~ wwe s v » e Metac Price b Sua:nteedhsama
i dispatch. TeValar s ay dispatc
Smmlthict 'SP w £10.65 Thousands sold!
L L M2 L Guaranteed same day dispatch M3 L

[ QUARTZ LCD
ALARM 7 Function

S

—

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

[ MULTI ALARM

6 Digits

10 Functions =<3

* Hours, mins., secs. - e

* Month, date, day \

* Basic alarm. @

# Memory date [ X
alarm. £ 3

* Timer alarm
with dual time C ?
and 5 country i ﬁ ;
z0Nne. e f

# Back light.

* Bmm thick. 4 i

X M5

Chrono Dual Tame

6 digits, 5 flags,

22 functions.
Constant display of
hours and mins. plus
optional seconds

or date display.

AM /PM indication.
Month, date.
Continuous display
of day.

Stop-watch to

12 hours 59.9 secs.
in 1/10 second steps.
Split and lap timing

Fully adjustable

odes, open bracelet.
Dual time zones. £2 2 5 6 5
Only 8mm thick.  Guaranteed same
L Back-light. day dispatch. M6

[ FRONT-BUTTON ALARM |

SOLAR QUARTZLCD )
Chronograph with Alarm

Dual Time Zone Facility
6 digits, 5 flags,

22 functions.

Solar panel with
battery back-up.

6 basic functions
stop-watch to

12 hours 59.9 secs.
in 1710 sec. steps.
Split and lap timing
modes.

oy 14 ok -
v 9% e

Dual time zones.
Alarm.

9mm thick.
Back-light.

Fully adjustable
bracelet.

£27.95

(ALARM CHRONO
with 9 World

Time Zones

* 6 digits, 5 flags.
* 6 basic functions
B further time
zones.
# Count-down alarm
* Stop-watch to 4
12 hours 59.9 secs. §
in 1/10 sec. steps. 4
* Split and lap
timing modes.
Alarm
9mm thick
Back-light
Fully adjustable
bracelet

* % % %

" SOLAR QUARTZ LCD

Chronograph

Powered from

solar panel with
battery back-up.

6 digit, 11 functions.

rSEI KO Alarm Chrono

L.CD, hours, mins.,
secs., day of week,
month, day and date,
24 hour Alarm, 12
hour chronograph,

"

SEIKO MEMORY BANK
Calendar Watch M354

Hours, mins., secs.,
month, day, date
in 12 or 24 hour
format all indicated
continuously.

([SEIKO-STYLE
Dual Time-Alarm
Chronograph

Mineral glass face
Battery hatch for

£29.65 msg|

B iondl o

Features and Specification®

Hour/minute display. Large LED display with
p.m. and alarm on indicator. 24 Hours alarm with
on/otf control. Display flashing for power |oss
indication. Repeatable 8-minute snooze. Display
bright/dim modes control. Size: 5.15" x 3.93" x
2.36" (131mm x 11mm x 60mm)

Weight: 1.43 Ibs (0.65 kg).

£9.65 Thousands sold!

Mains operated.

Guaranteed same
day despatch.

\ M13

# Batteries supplied free.
# Quartz crystal controlled.

£17.95

L M14

Hours, mins., secs., day Monthly calendar 5 DIY batt
date, day of week. 1/10_"‘ secs., and 2 display, month, year and} [ replacer:;ym.
1/100th, 1/10th secs. lap time. Back light, 4 all dates Top quality finish
10X secs., mins. stainless steel, for any selected with fully
Split and lap modes. HARDLEX glass. month over adjustable bracelet.
Back’light. Auto . . 80-year period
calendar. Only 8mm List Price £130.00 Memory bank
thick. METAC PRICE function. £3500
Stainless steel bracelet Any desired dates g st Spec. same
et £105.00 w011 e130l ] 555
Adjustable bracelet. - can be stored List Price
Metac Price in advance Metac Price £105
Guaranteed same 2.year Qe £35.00
L £12.65 day dispatch. M9 L M 1 0 Lbanery life. water resistant.  IV111
{ N Y AP Y N
HANIMEX HANIMEX QUARTZ LCD [ PRICE BREAKTHROUGH =
Electronic E?”ib';e LCD Ladies 5 Function. ONLY
(o]
LED Alarm Clock ck Radio Only 25 x 20mm and B
 Back-light. 6mm thick.

5 function. Hours,
mins., secs., day, date
and back light and
auto calendar.
Elegant metal
bracelet in silver or
gold.

State preference.

£9.95

Guaranteed same day

despatch

i
i

[ despatch. ‘M15

HOW TO ORDER

Service. All prices include VAT,
Metac Wholssale:

Payment can be made by sending cheque, postal order Barclay, Access or American Express
card numbers. Write your name, address and the order details clearly, enclose 30p for post
and packing or the amount stated. All products carry 1 year guarantee and full money back 10
day reassurance. Battery fitting service is available at our shops. Also Electronic Calibration

Trade enquiries: Send for a complete list of trade prices and minimum order details.
Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd.,
24 hour phone service at both shops: 01-723 4763 03272-76545.

1

CALLERSWELCOME

Shops open 9.30 - 6.00.
—

OUTSTANDING FEATURES

@® DUAL TIME: Local time always vis-

ible 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,
59.9 seconds.

® On command stopwatch display
freezes 1o 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
ume, a pleasant, but effective buzzer
sounds to remind or awaken you!

Guaranteed same day dispatch. [\]16

-

( North & Midlands South of England

67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: {01} 723 4753

W & TIME CENTRES pren
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OVERSPEED

ALARM

This unit activates when your vehicles engine or road speed exceeds pre-set limits.
It can be used as a stand-alone project, or can be used in conjunction with the fault
monitor described elsewhere in this issue.

THE ETI OVER-SPEED ALARM is
designed for use in petrol-engined
vehicles fitted with 12 volt
negative-ground electrical systems
only. Itis driven from the engine’s
contact-breaker points, and can be
used to activate when the engine
RPM exceeds a pre-set limit, or when
the vehicle’s top-gear road speed
exceeds one of four pre-set values.
The unit switches on a LED and
energises an optional load, such as a
relay or an audible warning device,
when it is activated. If the unit is
used in conjunction with the
'Fault-Light and Turn-Indicator
Audible Repeater’ project described
elsewhere in this issue, the optional

load of the Over-Speed Alarm can be

omitted and the unit’s auxiliary
output can be used to activate the
audible warning device that is built
into the ‘Repeater’ unit.

The over-speed alarm is
inexpensive, is easy to build and is
quite easy to install in the vehicle.

Construction, installation And
Use

Before starting construction, note the
following points and add or delete
components to or from the design as
appropriate.

(1). If you intend to use the unit purely as
a single-range excess-RPM atarm, delete
SW1 and RV2 to RV4 from the circuit,
and connect pin 3 of the IC to ground via
RV1 and R6. In this case the circuit’s
positive supply rail can be taken to the

vehicle’s battery via the ignition switch, so

that the system is permanently enabled
when the vehicle is in use.

(2). If you are going to use the unit as a
4-range excess road-speed alarm, note
that the system works on the assumption
that you will always be in top gear when
you exceed a speed limit and is thus
designed to be effective only when the
vehicle is in top gear. In this case,
therefore, the unit’s positive supply rail
should be taken to the vehicle’s battery
via the ignition switch and an on/ off
switch. The on/off switch can either be a
manually-operated type, or can be a
microswitch that is activated by the

;
o
p o

F e %
# T

& #5e % G Y
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vehicle’s gear lever.
(3)."If you decide to fit the unit with an
optional load, such as a relay or an

‘audible warning device, the load must

have an impedance greater than 100R.
{4). if you decide to use the unit in
conjunction with the ‘Audible Repeater’
unit described elsewhere in this issue,
you can eliminate R7 and Q1 from the
design and connect the auxiliary output
terminal of the over-speed alarm to the
auxiliary input terminal of the 'Repeater’
unit.

(5). The C2 value of the circuit must be
chosen to suit the required RPM trigger
range of your vehicle. A value of 100n
enables an RPM span of 1500 to 6000
to be covered on a 4-cylindered 4-stroke
engine. If your vehicle is an 8-cylinder
4-stroke, or a 4-cylinder 2-stroke, halve
the value of C2 to get the same RPM
span.

PROJECT
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+12V
5 -O VIA IGNITION
& SWITCH
)
/8 470R
10k
» Y\
"4
>—|<—4 R11
l ov o1 12k
N \
4 R10
22 R12 OPTIONAL]
LOAD
12 n 10 9 8 olEL >100R
mn
N
.
CHARGE
Iy PUMP
AUX OUTPUT
1 2 3 4
R1
10k r—N\/\/‘-«m
22« |+
TOCB . [ éf
POINTS - ca
c2
100n + pud
R3 l
Z01 c3
12v 228 c1 10
22n
. O 0V CHASSIS

Fig. 1. Circuit diagram of the Overspeed
alarm, showing the internal connections of
IC1, an LM2917N.

One you've sorted out these
five points, you can go ahead with
the construction and installation of
the unit. Construction is simplicity
itself, and should present no
problems.

Installation is simply a matter of
connecting the unit’'s O-volt line to
chassis, the positive rail to the
vehicle’'s battery via the ignition
switch (and possibly an on/off
switch), the input to the vehicle’s
contact-breaker points and the
output to a suitable audible warning
unit as already described.

Calibration of the unit is a
two-man operation, with one driving
the vehicle to the required trip
speeds and the other adjusting the
unit’s pre-set pots to give the
required trigger action!

80

/

R6
27k

The over-speed alarm works by detecting
the engine RPM rate via the vehicle’s
contact breaker points, converting the
resulting C-B frequency into a linearly
proportional voltage and feeding this
voltage to a comparator that trips and
activates a LED and an audible warning
device when the voltage (and thus the
RPM) exceeds a pre-set value.

The assumption is made that the unit
will only be used as an excess road-speed
alarm when the vehicle is being driven in
top gear (the engine RPM is directly
proportional to road speed). In this case
the unit’s positive supply rail connection

RV3
RV1
100k 100k
RV2 RV4
100k 100k

HOW IT WORKS

NOTE:

IC1 1S LM2917N
Q118 BC184L
D11S 1N4148
ZD11S BZYB8 12V

should be broken when the vehicle is not
in top gear.

Most of the work of the unit is done by
IC1, a frequency-to-voltage converter
chip. Components R1-ZD1-R2-R3 and C1
‘condition’ the contact-breaker signal and
make it suitable for driving the chip. C2
and RV1-RV4 and R6 determine the
frequency-to-voltage conversion rate of
the IC and C3-R4-C4 remove ripple from
the resulting DC signal that is fed to one
side of the IC’s voltage comparator stage.
The output of the IC is used to drive LED
1 and to switch on Q1, which is capable of
providing a 120 mA load current.

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1979



+12V

VIA IGNITION SWITCH
LOAD mecmsem—
SW1 COMMON st

C B POINTS st i

Si——(y

SW1 ol et

.

LOAD

w1

[1)V -

10)(‘ QUTPUT I

LED 1 ANODE

Fig. 2. Component overlay.

PARTS LIST———

RESISTORS
R1,R2, R8 10k
R3, R4, R10 22k

R5 270R

R6 . 27k

R7 4k7

R9 470R

R11,R12 12k
POTENTIOMETERS

RV1-4 100k sub min presets
CAPACITORS

C1 22n polyester

C2 100n polyester (see text)
C3,C4 1u0 63V electrolytic
SEMICONDUCTORS

IC1 LM2917N

Q1 BC184L

ZD1 BZY88 12V

D1 1N4148

LED1 0.2"" standard red LED

MISCELLANEQUS
SW1, single pole 4-way rotary switch.

BUYLINES

The LM2917N can be obtained
from Maplin Electronics. The
optional load uses the same rated
audible warning device as this
month’s other car projects and the
rest of the bits are available any-
where.

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1979
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‘’At last! My energy saving car! All | need
now is fifty-five miles of mains cable’’

BUILD YOU OWN METAL DETECTOR
TR/I1B TR/VCO BFO . ..

Test equipment not required. Manuals for kits
available at 35p each (refundable). U.K.
prices, VAT paid but add £1 post per detector
or kit. QOverseas: write for quote. Literature
available: SAE Please.

Shadow TR /18 (il-
|lustrated). A true trans-
mit receive /induction
balance metal detector
— uses the latest
circuitry for maximum
range and sensitivity. Speaker or
phones. Pre-assembled search head
with lightweight closed cell foam
encapsulated coils for thermal insulation and
water resistance. A very powerful machine!

Shadow TR/VCO. An advanced version of the above detector. Lse 1t as a sensitive
TR/1B machine or switch to VCO mode when the depths achieved approach the
maximum 'in air” range. Low power requirement runs on standard 9 volt batteries. The
most sophisticated detector available as a kit.

Shadow TR/IB kit £23.50 (£29.95 assembled) Shadow TR/VCO kit £28.95 (£38.95

assembled),
Padded stereo headphones suitable for ‘Shadow’ detectors £5.50.
Designing your n ? Then we can supply the (hard to obtain) hardware

g ow!
“shell”" ncluding fully adjustable shaft with handle, search head moulding with hinge
assembly. special chps to mount your own control housing (ary box is suitable),
completely non-metallic suitable for any type of detector {TR-PI-VLF-BFOQ etc.) Supplied
undrilled as a kit with full instructions (as used on our Shadow range}.
Detector Shell kit £8.95.
Low cost BFO detector. 200mm {B"') annular search head gives wide scan with easy
pinpointing. Simple high efficiency circuit draws «<3mA. Extra iightweight 300gms
(10.50zs) with battery. Very detailed construction manual 1deal as a first project.
Absolutely everything supplied including pre-assembled search head. turing coil and
earpiece. ALT3 detector (kith — £13.95. Padded high Z headphones for ALT 3. £5.45.
Order by post or phone {24 hours) — for quickest delivery quote credit card number.
Callers by appointment only please!

T Dept. ETF, 1 Green Lane
L E K Walton-on-Thames, Surrey
Phone (093 22) 44110
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ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.
ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.
CREDIT CARDS ACCEPTED:
Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge

QTy. DIODES/ZENERS MICRO’s, RAMS, | -TTL- R
tN914 100v 10mA .05 CPU’s, E-PROMS QTy. QTy. QTy. QTv.
1N4005 600v 1A .08 QTy. 7800 .20 7492 45 74H20 .25 741876 .70
1N4007 1000v 1A 15 aT13 250 7201 .20 7493 35 4H2 25 741886 .95
1N4148 75v 10mA 05 | 8123 250 7400 .20 7488 75 74H22 40 781590 85
1N4733 5.1v 1 W Zenner 25 8724 300 7403 20 7495 60 T4H30 30 7593 85 |
1N4749 24y w 25 aT97 T 7404 .20 7496 .80 74HA0 35 741596 2.00
1N753A 6.2v 500 mW Zener 25 725188 300 7405 .35 74100 1.5 78H50 30 7418107 .90
TN758A T0v = 25 T TS 7406 .25 74107 35 78H51 30 7415109 1.50
IN759A 12v = 25 5o = 7407 55 RIS 7452 .20 7618123 195
1N5243 13v - 25 17024 450 7408 .20 74122 .55 7453 .25 7405138 2.00
T Tav = i  TOGEONERaIo0 7409 .25 74123 55 745 .25 78LS151 95
R5 2455 e 5 . %3 oM 7207 695 |t it e T
: : 7w 25 7 : ; )
185349 12y = 28 e i LR E [ 7e12 25 74132 .75 74H101 95 7815160 1.15
aTv. SOCKETS/BRIDGES MESIG520MR10I00 w3 45 78141 90 7aH103 55 74LSi64 290
8-pin pcb 16 ww .35 MM 31 it 00 w4 .75 74150 .85 74H106_1.15 7415193 2.00
14-pin pch 20 ww 40 MMISST6 .50 7418 25 74151 95 73000 30 7415195 1.15
16pin  pcb .25 ww a5 LMIS387E=2.50 71740 74153 35 780230 7415244 2,90
- MM 5369 2.95 7420 25 74156 1.15 74103 35 7415258 150 |
18-pin pcb 30 ww .95 TR 16028 395 | S—
: . 7426 15 4156 .70 7406 40 7415298 1.50
20-pin peb 35 ww 0 UPD414 495 7421 25 74157 65 T78L10 .30 7415367 1.95
22-pin pcb 40 ww 1.15 ZB0A 2250 7430 .20 74161/9316 .75 | 78020 .45 7405368 125
24-pin pcb 45 ww 1.25 280 17.50 7432 % 74163 .85 74030 55 7415373 2.50
28-pin pcb 50 ww 1.36 Z80P10 10.50 7837 20 74166 .75 74147 195 74500 a5
40-pin pcb 55 ww 1.45 2102 1.45 7438 .30 74165 110 74L51 .65 74502 45
Molex pins .01 To-3 Sockets 35 21020 175 7450 20 74166 1.75 74155 85 74503 35
2 Amp Bridge 100-prv .95 21078-4 4,95 7441 115 74175 .:o 74L7; 65 74504 35
. 2114 950 7447 55 74176 95 7473 70 74505 45
25 Amp Bridge 200-prv 1.50 2513 6.25 7463 45 78177 1.10 7878 75 74508 45
T TRANSISTORS, LEDS, etc. 2708 11.50 7384 45 74780 35 74075 1.0 72510 a5
2N2222M  (2N2222 Plastic .10) 15 2716 D.S. 34.00 7445 75 74181 2.25 74185 2.00 74511 45
2N2222A 19 716 5V 69.00 7846, 70 74182 .75 78183 75 74520 35
2N2907A  PNP 19 2758 (5v) 26.95 7841 10 74190 175 740123 1.95 74522 55
2N3906 _ PNP (Piastic) 19 3242 7050 7458 50 78191 1.5 741500 .40 74540 30
2N3904 __ NPN (Plastic) 19 e 1150 7450 .25 74192 75 780501 40 74550 30
2N 3054 NPN 55 6800 1395 75 .25 74193 85 741502 45 74551 35
2N3055  NPN 15A 60v .60 6850 7.95 7853 .20 74194 95 741503 45 74564 15
T1P125 PNP Darlington 1.95 3080 7'50 7454 .25 74195 .95 741804 45 74574 .78
LED Green, _Red,  Clear, Yellow .19 : 7860 .40 74196 95 741505 45 745112 80
D.L.747 7 seg 5/8” High com-anode 1.95 8085 22,50 7 - 74197 95 7 785112 .85
MAN72 7 segcomanode (Red) _ 1.25 8212 2.75 A5 ' L508 .4 :
MAN3610 7 seq com-anode (Orangel 1.25 8214 4.95 [ — 79198 145 I LS IS
MANB2A 7 seg com-anode (Yellow] 1.25 8216 350 [IVER Bl 1 LSO .35 LI L LRER
MANT4 7 seq com-cathode (Red] 150 ] A 7474 30 74298 150 78Ls11 45 745151 95
FND359 7 seq com-cathode (Red) 1.5 e ore e 7475 .35 74367 1.35 741520 .45 745153 95
9000 SERIES e 2= 7476 40 75391 65 741521 45 745157 98
arv. ary. oty s 7480 75 75492 65 74152245 745158 80
9501 Ioe 9322 65 e £ 7881 85 74R00 .20 74153250 745194 1.50
9309 .50 9601 30 TVE A0aT oot 7482 95 74801 30 741537 45 745196 2.00
9602 45 i 7483 95 74H04 30 74153865 745257 (8123) 2.50
85 15 74H05 .25 741560 .70 813t 2.75
) C MOS 7486 55 74H08 35 741542 95
QTv. ary. QTy. QTv. 7589 1.05 74H10 35 741851 .75
4000 15 4017 .75 4034 2.45 4069/74C04 .45 7490 55 7aH11 75 731574 .95
4001 20 4018 75 4035 75 LU 25 7491 .70 7H15 45 74LS75_1.20
4002 .25 4019 .35 4037 1.80 403 12 .gg
4004 3.95 2020 8 4040 75 40 .
2006 95 2021 ,72 2041 ) 4507 35 1L, LINEARS, REGULATORS, ETC.
4007 25 2022 75 4042 65 3511 95 QTv. Qry., QrTv.
4008 75 4023 25 4043 50 4512 150 MCT2 .95 LM320K24 1.65 LM373 3.95
3009 35 4024 75 2044 65 3515 2.95 8038 3.95 LM320T5 1.65 LM377 3.95
4010 .35 4025 .25 4046 1.25 4519 85 LM201 75 LM320T12 1.65 78105 75
2011 .30 2026 1.95 2047 2.50 4522 1.10 LM301 .45 LM320T15 1.65 78L12 75
2012 .25 4027 .35 4048 1.25 4526 95 LM308 .65 LM323K 5.95 78L15 .75
2013 .40 4028 75 2049 65 4528 1,10 LM309H 85 LM324 1.25 78M05 75
2014 75 2029 1.5 4050 45 4529 95 LM309 (340K-5] _1.50 LM339 .75 LM380 (814Pin) _1.19
4015 75 4030 .30 4052 75 MC14409_14.50 LM310 85 7805 (340T5)_1.15 LM709 (814 Pin) _.45
4016 .35 2033 ___1.50 4053 95 MC14419__ 4.85 LM311(8-14 Pin] .75 LM340T12 95 LM711 45
4066 75 74C151_ 2.50 LM318 1.50 LM340T15 95 LM723 40
LM320H6 79 LM340T18 95 LM725 2.50
LM320H15 .79 LM340T24 95 LM739 1.50
CABLE ADDRESS: ICUSD LM320H24 .79 LM340K12_ 1.25 LM741 (8-14) .45
7905 (LM320K5) 1.65 LM340K15 __ 1.25 LM747 1.10
Telex #697-827 ICUSD SDG LM320K12 __ 1.65 LM340K18 __ 1.25 LM1307 1.75
LM320K15 __ 1.65 LM340K24 __ 1.25 LM1458 65
] LM3900 .95
HOURS: 9 AM. -6 P.M. MON. thru SUN. "LM75451 65
NE555 45
INTEGRATED CIRCUITS UNLIMITED NEsse g
. NE565  1.15
7889 Clairemont Mesa Blvd. e San Diego, California 92111 U.S.A. :“5525 1.2
E567 .95
NO MINIMUM TA7205 6.95
COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED 76477 __ . 295
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING. s 282

SPECIAL DISCOUNTS

Total Order Deduct |
$35-899 10%
$100-8300 15%
$301-81000 20%




7473 74141 ZTX500
7474  22p 74145 2N697

7475 25p 74148 t4p  2N3053
7476  20p 74150 35p  2N3054

7485 55p 74151 35p  2N3055

7486 20p 74154 35p  2N3442 °

% 81 Electronic Components
7490 25p 74164 15p  2N3703

7492 30p 74165 15p  2N3704

7493 25p 74170 15p gsg;gg

7494  45p 74174 98p

7495  35p 74177 20p  2N3707

7496 5 74190 20p 2N3708 I-OUDSPEAKERS

74121 74191 60p 2N3819 . ‘
74122 35p 74192 70p  2N3820 56mm dia. 8ohms.  70p 64mm dia. 64ohms. 75p

74123 38p 74193 ; 65p  2N3904 64mm dia. 8ohms.  75p 70mm dia. 8ohms. 100p

2N3905 ; . . i
;ﬁgg §§g ;ﬁ}gg ggs 2N3906 Magnetic earpiece including 2.5 or 3.5mm plug. 15p each

74132 45p 74199 55p  2N4058 Crystal earpiece including 3.5mm plug. 30p each
14p  2N5457 3
14p  2N5459

4020 50p 4050

4022 50p 4060 ZTX300 16p  2N5777 TRANSFORMERS

4023  13p 4066 .

4024  40p 4068 DIODES All 240V Primary

o ‘ 0-60-6@05A0r0—-90-9@04A 175p
4026 90p 4070 o 2 . .
4007 4027 289 4071 ooy 3p inaooe & M0 12,0-12@05A0r0 - 15,0 15@ 0.4A 236p
4009 4028 45p 4072 IN4002 4p BZYB88ser.8p 0-9,0-9@12A0r0-12,0-12@ 1A, 345p
prass e ITT Full spec product. 0-12-15-20—24 — 30V @ 1.5A. 455p
4013 4041 55p 4510 1N4148 —£1.40/100.£11/1000 @  _ 20 — 25 — 33 — 40 — 50V @ 1A. 455p

0L dvk  Beo i 0-— 20— 25— 33 —40 - 50V @ 2A. 585p
proit o 2D Lr3s6  sop NEs31  osp | O — 20 — 25 — 33 — 40 — 50V @ 3A. 715p

4018 4049  25p 4528 LM301AN 26p sgggg égp Miniature type
LM308 60 P
THISISONLY 'yyaian 75 NEs67 100p 1 6—0-6,9-0-9,12-C—12@ 100mA. 95p

Pl CECTION! Lwsaa asp RCA1ds 1000
7 P LM339 45p N76477 P
o e s g Teaoo oo SOLDERING IRONS

Z 748 30 380 5 TDA1022 620
Low profite 1 e ey Lwso  7ep TDAI0226200 M ANTEX X25 (25W) or ANTEX CX (17W)  390p each

by Texas S 7107 900p LM3909 65p TLO84 125p Reel of solder (39.6M) 240p each
CA3046 55p LM3911 100p ZN414  80p
CA3080 70p MC1458 32p 2ZN425E 390p

8pin 8p 18pin 14p 24pin  18p CA3130 90p MMS57160590p ZN1034E 200y

lapin  10p 20pin 16p 28pin  22p » | POTENTIOMETERS

16pin  11p 22pin 17p 40pin  32p . .
Soldercon pins: 100:50p 1000:370p Single gang Log or Lin 5K — 2M2 28p each

Dual gang Log or Lin 5K — 2M2 80p each
TANTALUM BEAD : _
S Presets, sub min. type hor. orvert. 10001 — 2M2 6p each

1 & 2.2uF @ 35V
VEROBOARD 4.7,6.8, 10uF @ 25V .
Size in. G.1in. 0.15in. Vero 22@ 16V, 47 @6V, 100 @ 3V GONTROL KNOBS
25x 1 14p 14p Cutter 800. )
25x3.75 45 45p MYLAR FILM Ideal for use on mixers etc. Push on type

i 0.001, 0.01, 0.022, 0.033, 0.04 . by Sy
§'?5*x55 332 Zﬁﬁ f;';.'?so"g;“ 0.068.0.1 . / with black base and marked positjon line. Cap

375x17 205 185p POLYESTER available in red, blue, green, grey, yellow and black. 14p
Single sided Mullard C280 series

pins per 100 40p 40p 0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1
Top quatity fibre glass copper board. Single 0.1 5'_ 0'22 o o o o o SWITGHES
sided. Size 203 x 95mm. 60p each 0.33,047

Dalo’ pens. 75p each 068 . Subminiature toggle. SPDT 70p. DPDT 30p.

Five mixed sheets of Alfac. 145p per pack 1.0uF 17p
CERAMIC Standard toggle. SPST 34p. DPDT 48p.

Plate type 50V. Available in E12 series from 3 . L
22pF to 1000pF and E6 series from 1500pF to Slide switches (DPDT) miniature or stardard 15p.

LED's  0.125in. 0.2in each 100+ 0.047uF % Push to make switch. 15p. Push to break switch. 20p.

Red TIL209 TIL220 9p 7.5p RADIAL LEAD ELECTROLYTIC . )
Green . TIL201 TiL291 13 129 63V 047 10 22 47 10 Wavechange switches: 1P12W, 2P6W, 3P4W, 4P3W. 43p

Yellow TiIL213 TiL223 13p 12p 25 33 a7
Clips 3p 3p - 100 = B
DISPLAYS 220 ) BOXES

DL704 0.3in CC 130p 120 3 10 33 a7 . .
DL707 0,3;:CA 1303 120:3 B 100 Folded construction complete with screws.

FND500 0.5in CC 100p 8% ] 220 ] 3x2x1 52p 4x3x2 70p 6x4x3 95p

Warbm P— 470 4%x3x2 64p 6x4x2 77p 8x6x2 125p
ors. High stability, ;
low noise 5%. CONNECTORS We now offer one of the widest ranges of components

E12 series. 4.7 ohms to 10U Any i at the most competitive prices in the UK. See catalogue
0.25W 1p 0.9p 0.8¢ JACK PLUGS AND SOCKETS for full details. We welcome callers at our shop in College

0.5W 1.5p 1.2p 1p screened unscreened oad Bromlev. fro Mon — .03 . m (8pm on
Special development packs consisting of 2.5mm 9 13p R ! ey ] 1) Sat, 9am — 6pm { p

10 of each value from 4.7 ohms to 1 Weg- 3.5mm 14p Weds. and Fridays). Special offers always available.

ohm (650 res) 0.5W £7.50. 0.25W £5.70. Standard 30p . .
METAL FILM RESISTORS Stereo 36p We also provide an express telephone order service.

Very high stability, low noise rated at %W DIN PLUGS AND SOCKETS Orders received before 5pm are shipped same day.

1%. Available from 51ohms to 330k in plug chassis i Contact our sales office now with your requirements.
€24 series. Any mix: socket

each 100+ 1000 2pin 7 70 Goods subject to availability.
0.25wW 4p 3.5p 3.2p 3pin 1p 9p
5pin 180° 11p 100 o -
ot s % & % | TEL:01-464 2951/5770
FOR YOUR FREE f§ 'mm PLUGS AND SOCKETS Quantity discounts on any mix TTL, CMOS,
COPY OF OUR g:_:tzbiéz 12;!gw vsooltt:akgee(scnr;uns, ':'«‘ed & black. 74LS and Linear circuits: 100+ 10%, 1000+
NEW 80 PAGE Am?n PLpUGS N SOCKE‘?SeaC 15%. Prices VAT inclusive. Please add 30p for
CATALOGUE OF : ) carriage. All prices valid to April 1980,
COMPONENTS. Available in blue, black, green, brown, red, white Offici 1
and yellow. Plugs: 11p each  Sockets: 12p each icial orders welcome.
CONTAINS OVER PHONO PLUGS AND SOCKETS
OVER 2500 Insulated plug in red or black 9p VISA BARCLAYCARD
STOCK ITEMS. Screened plug 13p & ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET)

76 College Road, Bromley, Kent BR11DE.

<

V.A

ALL PRICES INCLUBE 157.

ectionc
Cgmpoﬂen‘s Single socket 7p Double socket . 10p




THE NEW CASIO
CHRONOGRAPHS

Put most solar watches i'L'.!'S shade!

CASIO 950S-31B
4 year battery.
1/100 sec. chrono
to six hours

Dual time.

12 or 24 hour
Stainless steel
encased
Lightweight.

Water resistant

to 66 feet (2 at.)
RRP £29.95

£25.95

:

CASIO 95 CS-31B

. (De-luxe model).

! 5 year battery

{ 1/100 sec. chrono
to six hours

Dual time.

12 or 24 hour.

Solid stainless

steel case

Water resistant

to 100ft. (3 at.)

RRP £44.95

£34.95

Both have new Lithium batteries which outlast
most SOLAR watches. Constant LCD display of
hours, minutes, seconds, a.m./p.m. and day
(12 or 24 hour). Dual time {12 or 24 hr))
Automatic day, date, month and year calendar
Mineral glass face. Backlight. High quality s/s
bracelets with easily removable links.
SEIKO—new digitals—lower prices

20% o
LATEST SCIENTIFICS |
|

CASIO FX-68
LC Display. 37
scientific functions . .
Trigs, logs, exponentia- | @ . [ ]
tions, etc on = =
Standard deviations. ,- 5 ?
Polar to Rectangular, = = -
R-P and sexagesimal to o |
decimal conversions © L
Pi, cube root, six B ]
levels of brackets
Full memory. 500 hrs |+ ) 2] [+
battery. RRP £22.95 (ol -] =B
£19.95 camo (v |

heg o

A very convenient 3/16 x 2% x 3%’ Wallet

COLLEGE FX-80 POWERSAVER!
Specification as above plus ENG key. 4,000
hour battery life from two AA size batteries

% x3x5%" RRP £17.95 £15 95

PROGRAMMABLES. FX-501P (£64.95)
£54.95. FX-502P (£84.95) £74.95. FA-1
(£24.95) £19.95

MELODY 80. Now only £23.95 (£25.95)

ISN'TIT WORTH PAYING A LITTLE MORE
FOR QUALITY AND RELIABILITY?
Fully guaranteed for 12 months

Most CASIO products available from

stock. Send 25p for illustrated broch-

ures of this superb range of watches or
lcul s (both on r 5

q

Prices include VAT, P&P. Send cheque/P.0. or|
phone your ACCESS or BARCLAYCARD

10 MHz
SCOPE

3106C

5" CRT

SAE for
further details

£147.95

10mV to 50V/cm in 12 calibrated steps.

0.5 1S 10 0.1 Sec/cm sweep range 12.1 Vemier.
Fully automatic trigger.

DC to 2 MMz horizontal bandwidth.

Rise time on 35ns.

Time base range from 0.5uS to 10ms/cm in 6
steps

Fiat 8x10cm display with graticule on blue filter.
Smallest sub-division 2mm.

@ Fastest sweep 100ns/cm with magnifier.
Sensitivity: <1 cm deflection 10 Hz1o > 15MHz L.F.
trigger extends below 5 Hz with 2 cm deflection. Trigger
circuit locks to the mean value of the displayed
waveform. it will lock to almost any waveshape
including sine, square, triangle, pulse and TV video
signals. When no signal is present to repetition rate is
below 5Hz the trace free runs producing a bright base
line. X5 magnifier weight 4.5kg.

ELMAC 4810 SMHz scope available s.a.e. for special price

SINCLAIR PFM 200
FEATURES include %
Resolution to 0.1Hz and
sensitivity to 10mV. 8-digit
LED displaying frequency
range of 20Hz to 200MHz.
Xtat time base accurate to
0.3ppm/°C at 10ppm/
year and all this in a pack-
age weighing just 6oz. and
6.2 x 1,25".

Chess Challenger 7 @ £95.00

Chess Challenger 10
@£154.00

S.A.E. for details. 3

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 1EJ. Telex: 888941
attn, Kramer k7. Tel: 01-203 2473
Mail order only. {allers by appointment

number to

TEMPUS

Dept. ETI, Beaumont Centre 164-167 East
Rd., Cambridge CB1 1DB Tel: 0223 312866
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ETCH RESIST TRANSFE
KIT SIZE 1:1 .
Compiete kit _13 sheets 6in x 4vain
£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 25p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
‘Connectors (5) 4 Lead and 3 Lead and
Pads (6) DILS (7) BENDS 90 -and 130°
(8) 8—~10—12 T7.0.5. Cans '(9) Edge
Connectors 0.15 (10) Edge Connectors
0.1 (11) 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 )
Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Yin kit or Yain 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.ETI 9
46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

More
people in
Britain

any
other

electronics

magazine.
Why?

Most magazines have their
circulations independently
audited according to very
strict rules and ETl has just
taken over as the largest sel-
ling magazine in the field in
Britain. Starting as a small
“also-ran”, ETI has now over-
taken mags originally selling
four times the number of
copies.

Find out why ETl is No. 1 for
yourself. Could it be something
to do that it's better than the
competition?
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NEWS

microfile..............

This month Henry Budgett treats us to the first lesson in the new science of
Comparative Micrology. He prises the silver lining out of the micro supply cloud and

even manages to squeeze in a club note.

Eight Versus Sixteen

AUDIOPHILE LONG SEEMS to have had a monopoly on
comparitive equipment tests, whereas in the micro world
itis not easy to compare machines of varying types down
to the CPU level. Well, to change all that a new board
has been announced by a firm called BL Microelec-
tronics. Engineered on a double, double Eurocard, that
can be splitin two, with an attendant full ASCIl keyboard
it will allow direct comparison of the Z80 and TMS 9980
microprocessors. The unit is supplied as a kit with either
or both of the CPU's and their monitors and has a
number of interesting features.

Buffered Buses

The TV interface section, the right hand Eurocard
section, provides a memory mapped display of 16 lines,
64 characters long using an 8 by 5 matrix. The character
generator is a 2708 allowing the user to supply his own
character sets if required. A cassette interface is also
available on-board with a 300 Baud rate. The standard is
modified Kansas City and a choice of output levels are
available. Also supplied as standard on the board is an
RS232 interface with programmable Baud rates. All the

The BIPROC 8/ 16 microcomputer board with no CPU_and monitor
installed. The board can be cut in two for rack mounting.

ELECTRONICS TODAY INTERNATIONAL — SEPTEMBER 1979

bus lines are fully buffered and are available for user
expansion, there are memory mapped |1/0 lines pro-
vided as well.

The system monitor is supplied separately for each
CPU in a 2K EPROM and has six available commands
allowing memory modification, inspection, dump and
load, breakpoint insertion and program execution.
However, the monitor also includes a microassembler so
your programs may be loaded in mnemonic form as well
as machine code, a very useful facility indeed.

By using the same monitor for each CPU in turn, the
two may not be used at the same time for fairly obvious
reasons, a direct comparison of the performance may be
obtained. The price of the kit varies from £194 for the
Z80 to £225 for both and further information can be
obtained from BL Microelectronics at 1 Willow Way,
Loudwater, Bucks.

Club Roundup

| have received a few replies from our Club Survey in CT
last month. It seems things have changed a bit since |
compiled the information!

The Thames Valley Amateur Computer Club is now
run by Brian Quarm (Hon Sec) who may be contacted on
Camberley 22186 and the Meetings Organiser is Brian
Steer. Membership fees have not yet been decided and
the club is open to anyone with an interest in computers.
They meet on the first Thursday of each month and you
may obtain more details from the Publicity Secretary,
Chris Wallwork at Oak Cottage, Ecchinswell, Nr New-
bury, Berkshire. The second and rather more embarras-
sing slip up was the South Yorkshire Amateur Computer
Club. Mr Beard has written to tell me that he never has
run an ACC, because he's a newsagent! So if you have
his name on a list of clubs, please cross it off.

Two club newsletters arrived during the month, both
Nascom orientated. The INUC have produced a new-
sletter, although not as well produced as some | have
seen. It does make interesting and informative reading.
The cartoons are quite amusing as well. The other one is
from INMC, the official one, and is their second. Well |
never got to see the first, butit’s also well produced with
excellent software listings which | shall be trying out
when our “*2"" arrives. Keep up the good work and let’s
hear from some other clubs as well.
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Supply And Demand

Many criticisms have been levelled at several firms in the
micro business about the availability of product, both
recently and over the past year. The earlier problem of
Superboard |1 supplies has now been cleared and stock
quantities are available from at least three suppliers,
namely Lotus Sound, Watford Electronics and
Videotime. The price is currently £229 + VAT.

The more current mysteries surrounding the supplies
of the Apple Il into the country are also clearing up. From
conversations with several suppliers it now appears that
Microsense are to be appointed UK master distributors
by Eurapple and Keen Computers will be acting as
distributors. Personal Computers, who previously held
the distributorship are currently in the States clarifying
their situation but stated that they are supplying to their
dealerships. The new PAL card for the machine will
shortly be available, after a long wait. The Apple is
currently Black and White and selling at £830, the PAL
card will be aevial input, cost in the range of £90. | hope
this clears up any queries on the matter.

Ghuckles

A couple of amusing tales have reached me concerning
salesmen and systems. In one of London’s computer
shops, situated in the Hi-Fi jungle, a customer was heard
to ask if he could implement COBOL on an ITT 2020.
The reply? “'No problem Sir. COBOL is just a better
version of BASIC ... Oh, you get machine code as
welll”” Uhh!

The second incident was related to us by a gentleman
who had contacted an International Mainframe Busi-
ness. He was offered a system with 8'' VDU, %
megabyte of disk store and a printer. The machine had
16K of RAM and a 4K BASIC. The BASIC, said the
salesman, would handle numbers up to 40 decimal
places and any number of strings. As if that isn’t odd
enough he then quoted a price, £11000! Well, it's a
hard world these days.

Post Haste

News has just come in that Technalogics have received
Post Office approval for their TECs computer system.
This means that you can have a Teletext/Prestel/ Basic
system for around £2500 in its most complete form, the
range starts at about £360. Sales will start in Sep-
tember, owing to PO restrictions, and Technalogics will
convert any previously sold machine subject to test. For
more information on the system see the review in CT
May or contact Technalogics at 8 Egerton Street,
Liverpool L87LY. Telephone 051-724 2695.

Foot Note

The Thames Vailey ACC have just contacted me to say
that they are having a “"Junk’" sale with bring-and-buy
stalls at their meeting on the first Thursday in Sep-
tembgr. Phone Brian Quarm for venue details.
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B.K. ELECTRONICS

AM/FM Stereo Tuner Amplitier chassis

[originally designed for instaliation into a music cenire}

fleady built. comprising of a tuner/pre-amp. board. and

separate power supply/power amp. board.

Note: Inlerconneclion wiring diagram supplied.

Rotary Controls: Tuning. on/off volume. balance. lreble.

bass.

‘% Push-button Controls: Mone. Tape. Disc. AFL. FM.
5 [VHF), LW, MW. SW.

Power Output: 7 watts AMS per channel. al better than 2%

< THO inlo 8 ohms. 10 watls speech and music.

fFrequency Response: 60Hz-20KHz within + 3dB.

Tape Sensitivity: Ouiput ~ typically 150 mv. Input — 300

5~ mv for rated output.

Disc Sensitivity: 100 mv (ceramic cartridge}

Radio: FM (VHF) 87.5MHz-108MHz.

Long Wave 145KHz-265KHz.

Medium Wave 520KHz- 1620KHz.

Short Wave 5.8MHz-16MHz.

Stereo Cassette Tape Deck Assembly. Size: Tuner — 2%in. x 15in. x 7%in. Approx. Power Amp —

Comprising of a moulded top panel assembly and 95y 4 7h4in. x 4%in. Approx.

tape deck machanism coupled lo a record/play 240 yoit AC operation. Complele wilh circuit diagram.

back printed board sssembly. for installation into  pLce _ £92 00 + £2.50 P&P

cabinet of own choice {separale power amplifier

required}.

Specification: Pause control. solenoid assisted
aute stop. 3 digit tape counter. OC moter with
glectronic speed control, twin Vu meters,

normal/chrome tape swilch, twin Mic input

sockets, AC erase system.

Tape Speed: 4.8 cms/sec.

In;ul Sensitivity: For 0dB ref. fevel

0.25mv = 3d8

input Impedence. 2.2K Ohms.

Output Level: To both left and right hand

channels 160 mv + 2dB.

Qutput Impedence: < 68.8K Ohms,
Signal/Noise ratio: 45 dB (Nominal).
Harmonic Distortion: 2% (Nominal}.

Note: Powsr supply requirements — 9 volt AC
and 24 valt AC transformer not supplied.

Size: Tape Mechanism 4%in x G%in x 11%in.
Approx. Top Panel 13%in. x 9%in. Approx.
Price — £25.00 + £2.50 P&P.

Mail Order Only

B.K. ELECTRONICS

37 Whiteh A

d, Leigh-on-Sea, Essex

300w LIGHTING CONTROL KITS,  TRIAC BARGAINS

TD300K Touch Dimmer. | i Case 400v
Dimming and on/off functions are controlled " . : o
by touch. Features include gASA with trigger
# No mains rewiring 12A
* Switches on to preset 16A

brightness 20A
* Can be switched and 265A

dimmed from many “ -
locations using TDE/K
kit making 2-way
switching easy.
+xPRICE TD300K £6.50

. 190p
SCR (C106D) 5A/400V  38p
Diac 18p

TDE/K £1. 0.2" L.E.D.S.
/KET:50 Red 12p .. {10 for,£1.00)
TSD300K TOUCHSWITCH & DIMMER com- £
bined. One touch-plate for on/off. Small knob Groen or yellow - ... 17p
; ¢ S 2maliien DL 727 5" display £1.50

controls brightness. £6.50. (2 for £2.80)
T8300K TOUCHSWITCH. Two touchplates ON/ | co 5 display 3% digi £8.10
TSA300K AUTOMATIC, One touchplate. Preset | o5 o die - @ ,0,9%,,)
time delay off. £4.30. )

.. (5for 90p)

LD300K LIGHTDIMMER. £€2.90. LMBB1 Temperature 1€ £1.00
AY-5-1224 .... £2.80

DIGI AY-651230 ... . ... £4.50

ZN1034E . . . £1.80
ICL 7106 DVM IC . £2.50
4 : 8px

HE
Based on the 7106 singlg IC 3% digit DVM the kit
contains a PCB stors, capacitors, pre-sets, {C
e and 0.5" liquid crystal
display. Components
are also included to en-
able the basic DVM kit
to be modified to a
Digital Thermometer
using a single transis-
tor as the sensor.
ONLY £20.75 6-0-6v .......

12-10-12v

4 HR. CLOCK/APPL CE TIMER

Switches any appliance of up to 1KW on and off at preset times once a day. KIT
contains AY.5-1230 Ctock/Appliance Timer IC,

( ///,;«/> 0.5 LED display, mains supply, display drivers,
| - switches, LEDs, triac complete with PCBs and tfull
‘ - b instructions . . , £14.90
o R e White box (56x131x7 1mm)—drilled £2.50
L= |

undrilled £2.20
i £22.50

Ready-built

PLEASE ADD 15% V.A.T. TO ABOVE PRICES
QUANTITY DISCOUNTS ON REQUEST. ADD 25p POSTAGE & PACKING. MAIL ORDER ONLY
TO:

T.K. ELECTRONICS (ET1), 106 Studléy Grange Road, London W7 2LX
CALLERS WELCOME 8Y APPOINTMENT. Tel. 01-579 9794
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ETIPRINTS are a fast new aid for pro- ETIPRINTS are made from our original
ducing high quality printed circuit artwork ensuring a neat and accurate
boards. Each ETIPRINTS sheet con-, board. We thought ETIPRINTS were
tains a set of etch resistant rub down such a good idea that we have
transfers of the printed circuit board patented the system (patent numbers
designs for several of our projects. 1445171 and 1445172).

PARTS LIST

Shown below is the listing for Earlier sheets are available,
the last year’'s ETIPRINTS. ring Tim Salmon for details.

013 Amplifier Module 020 Digital Tacho Jan79 027 CCD Phasgr Project
Amplifier PSU Book Module Jan 79 Rev. Monitor Book
Equaliser Six Digital Dial Jan 79 Seven
Equaliser PSU i

021 Tape Slide Synch o
Tape Noise Limiter feb 79 028 Race Track, Spirit Level Project

014 Skeet Game Light Tacho Egg Timer, Bongos Book
Sweep Oscillator Project ) Bench Supply, Oscillator Seven
Burglar Alarm Book 022 Logic Trigger
GSR Monitor Six Power Meter Mar 79 )

Headlight Delay (x2] 029 g"?s.s Enhancer Project

015 UFO Detector July 78 N D igital Freq. Meter (4 boards) Book
VST [HClet (i) July 78 Guitar Effects Unit Seven
Etiwet (twice) Aug 78 (2 boards)

030 ETIWET, Continuity Tester Project

016 Stac Timer q . .oz Metal Locater, Light Dimmer  Book
Xhatch Gen Sept 78 023A Wind Speed Indicator Aprit 79 Ultrasonic Switch (2 boards)  Seven
Wheel of Fortune 024A Ambush (Boards 2 & 3) A

Car Immobiliser Aprii 79 031  Tone Contro! Project

017 Complex Sound Gen 024B Ambush (Board 1) May 79 House Alarm (2 boards) Book
Tele Bell Extender Oct 78 Headphone Amplifier Torch Finder Seven
Power Bulge Double Die May 79

018 RF Power Meter Oct78 025  Metronome 032 :-uEnDd:rl;%o Display (2 boards) Aug 79

i . t e pattern)
Proximity Switch Oct 78 Mains Seeker
Audio Oscillator (2) Nov 78 Triton 8K Eprom Card June 79
033 LED Audio Display (2 boards) Aug 79
019 Car Alarm (2) Dec 78 026 Motor Speed Controller (topside pattern)
Wine Temp (2) Dec 78 (2 Boards For Controller) Bench Amp
Curve Tracer Dec 78 Battery Indicator July 79 NICD Charger

HOW IT WORKS

e 4

Lay down the ETIPRINT and
rub over with a soft pencil
until the pattern is
transferred to the board. Peel
off the backing sheet
carefully making sure that
the resist has transferred. If
you've been a bit careless
there’s even a ‘repair kit’ on
the sheet to correct any
breaks!

BUY LINES
ORDER TODAY

Send a cheque or P.O_ {payable to ET| Magazine) to-

ET! PRINT, ETI MAGAZINE
145 Charing Cross Road, London WC2H OEE

INCP& P
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VOIGE GHESS»GHALLENGER

"THE FIRST THINKING ‘CRESS GAME THAT

BUILD-IT-YOURSELF

PEAKS TO YOU™ ¥ Average Responte Time
e e i | TESTGEARKIT
. Experienc e'co" s
5 Suponr 230mmes 1| m BASIC SERVICING
R e S INSTRUMENTS WITH
8. Excellont ) EASY STAGE BY STAGE BUILDING
B 11 Minutes INSTRUCTIONS - IDEAL FOR THE AMATEUR

Expert
£245 inc VAT cwo H.Infinite it computes move until you stop, or
“search is eaxhausted
The Strongest Chess Program ever placed in a microprocessor. Approximately twice as
fast as previous models, this is the FIRST Thinking Device that after thinking . . . speaks
out and talks! It is so sman, it is available in English, German, French or Spanish by
special order.
1. Large ropenon. or chess book openings.
A. 40 book opening variations randomly selected.
B. Special feature allows you to select a book opening of your choice.
C. Approximately 1200 book opening moves. Book openings selectable whether
computer plays black or white.
D. Computer teaches book openings by displaying next move 1o be entered.
E. All "Book™™ moves are instant response regardiess of level of play
2. The Chess Teacher
A.Onlevels 2, 5, 7, 9, and H. the computer wili display best suggested move for you
10 enter.
B. Plays against itself with white usually the winner.
C. Never makes an illegal move.
D. Teaches end game solutions.
€. Book openings teaches opening game.
F. Announces mate-in-two for you to solve.
G. Problem mode permits setting up of all chess book positions.
3. Your Friendly Speaking Opponent
A. Tells you all of its moves.
B. Repeats all of your moves.
€. Can be used by the blind, as the game will audibly tell you every move and capture.
and will repeat board position on demand.
D. Voice feature allows you to tape record game play.
E. It even suggests your moves.
4. An Advanced Computer
A 128.000 to 160,000 bits of Read only Memory.
B. Has over 8,000 bits of Random Access Memory.
C At the conclusion of the game when it loses, the computer displays the number of
moves played l
Encompasses all of our other renowned features, including a solid hardwood case, 13% x
8% x 1% inches high, deluxe playing surface with raised keyboard, Y2 inch LED Display |
and Staunton design magnetized Chess Pieces 100% solid state. 1
i
I
1

MULTI RANGE TEST METER

A general purpose meter covering all usual
ranges of A.C. and D.C. volts current and
resistance measurements

AUDIO SIGNAL GENERATOR

New design covering 10Hz to 10KHz
and \Lan’able output. Distortion less than
0.01% Ideal for HIFI Testing.

OSCILLOSCOPE

A basic 3"’ general purpose cathode ray
oscilloscope for simple testing and
servicing work. Sensitivity 0.3 volts/cm

it SEND NOW FOR FREE DETAILS ===--=

To LERNAKITS, P.O. Box 1586, Jersey.

Name

Address

Orders now being accepted for August delivery. We will match any lower price, if
competitor has goods in stock. Sae for brochure.

KRAMER & Co., Dept. E.T.I.
9 OCTOBER PLACE, HOLDERS HILL ROAD, LONDON NW4 1EJ
Tel: 01-203 2473 . Telex: 888941 . ATTN. KRAMER K7
Mail order only. Callers by appointment. Barclay & Access by arrangement
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LM348N SAS660 270 TBAS10 1
7400 12p | 7476 35p | 74160 80p | 4013  SOp CA30§'9NEAR 70p LMgsg :82 SAS670 2502 TBA820 ggz
7401 12p 7480  50p 74161 100p 4015  80p CA3046 70p LM381N 150p SL9178 650p TBA920Q  290p
7402  12p | 7481 85p | 74162 100p | 4016  45p )} o oo o0 225p | LM382 120p | SN76666N 100p TCA270S  250p
7403 12p | 7482 750 | 74163 100p | 4017 8p | g5e5  290p | LM3Y 170p | SN76003N 170p | TCA270Q  250p
7404 12p | 7483  80p | 74164 115p | 4018  80p | <nnl  SE0B | Misg 25p | SN76013N 150p | TCA760  300p
7405  18p | 7484 100p | 74165 120p | 4019  50p | 5000 75 LME65 126p | SN76013ND 130p TCA4500A  300p
7406  30p | 7485 76p | 74166 1a0p | 4020 100p | oo 250,‘; LM709C 40p | SN76023N 150p TDA1004  300p
7407 35p | 7486  35p | 74167 200p | 4022 95p | nqp0 8op | LM710T05 65p | SN76023ND 130p | TDA1008  320p
7408 18p | 7489 200p | 74170 200p | 4023  25p | < oood 50p | LM710DIL  65p | SN76033N 180p TDA1022
7409 18p 7490 35p 74173 120p 4024 55p CA3088 185p LM723T05 40p SN76131N  115p TDA1024 125p
7410 12p | 7491  80p | 74174 80p | 4025 20p | () 54gg 226p | LM723DIL  40p | SN76227N 150p TDA1034  250p
7411 20p 7492  40p 74175 90p 4026 150p CA3090AQ  400p LM733 120p SN76228N 160p TDA2002 320p
7412 18p 7493  35p 74176 85p | 4027  50p CA3123E 200 LM739 150p SN76660N  85p TDA2020  320p
7413 30p | 7494 85p | 74177 80p | 4028 85p | <N LY 1000 | tm7a1 200 | TAA300 2508 L oaa 50p
7414 50p | 7495 70p | 74178 160p | 4029 100p | <,o.%. 700 | LM747 70p | TAA350 250p TLOB2 100p
7416 30p | 7496 60p | 74179 140p | 4030  60p | i3 G68 | [M7ag 40p | TAAS50 3p | TLOS3 110p
7417 30p | 7497 190p. | 74180 95p | 4032 100p | < nico0 e LM1303N  95p | TAA570  280p TLO84 130p
7420  16p 74100 130p 74181 180p | 4033 150p CA3189E 2509 IM1458 60p TAAGG1B  150p UAA170 200p
7421 30p 74104 65p 74182 90p | 4040 100p P09 7so§ LM3900 60p TAA700 3a0p XR320 250p
7422 18p | 74105 65p | 74184 140p | 4043  95p | | o, 460 LM3909N  70p | TAA790 340p XR2003 150p
7423 30p | 74107 35p | 74185 140p | 4046 120p | | oo 90,': MC1310P 150p | TAD100 150p XR2206 400p
7425  30p | 74109 55p | 74188 320p | 4047 100p | o7 90 MC1312P  160p | TAD110 130p XR2207 400p
7426  40p 74120 115p 74190 100p 4048  60p e 2409 MC1314P  190p TBA120A 60p XR2208 590p"
7427 30p | 74121 26p | 74191 100p | 4049 4Bp | ML . TOP | UCSieh 230p | TBA120S 70p XR2216 675p
7428 35p | 74122 50p | 74192 100p | 4050  S0p | ool l 308 | MK50398 650p | TBA120T 90p XR2264 440p
7430  18p | 74123 S50p | 74193 100p | 4054 130p | o4 oo 250 | MM5314 380p | TBA480Q  190p XR2265 440p
7432 25p | 74125 45p | 74194 100p | 4055 130p | BSE 1906 | MM5316  a70p | TBA520Q  190p XR2567 250p
7433 40p | 74126 60p | 74195 100p | 4056 135p | 500 so“; NEG29K 150p | TBA530Q  190p XR4136 150p
7437  30p 74128 75p 74196 100p | 4060 115p LM308TO5 100 NE555 25p TBAS540 220p XR4151 350p
7438 3sp | 74130 130p | 74197 80p | 4066 60p | U7 0P (eccl 70p | TBASSOQ  250p | XR4202  150p
7440  15p 74131 100p 74198 150p 4068  22p LM309K 1402 NE5628 420p TBAS60C 240p XR4212 150p
7441 70p | 74132 75p | 74199 150p | 4069  20p | \CleT.c oo | NESEs 160p | TBAG41A12 250p-| XR4739  150p
7442 70p | 74135 100p | 74293 126p | 2070 3 | u3ii705 150p | NES67 170p | TBA700  200p | ZN414 95p
7443 115p | 74136 80p | 74LS00 15p | 4071 20p | a0 " aggn | SAD1024  1400p | TBA720Q  240p ZN1034E  200p
Zen Up | i U | TR 1075 295 | M3z 70p | SAS560  155p | TBA750Q  200p | 95H90  80Op

11C90 1

7446 95p 74142 zmp 4077 40p LM339 - 70p SAS570 150p TBABOO 90p 400p
7447  60p 74143 300p 4081 20p IN 4148 DIODES BY ITT/Texas, 100 for
7448  60p | 74144 300p 4082 20p £1.50 Orders:
7450  18p 74145 75p 4093  80p Static RAM 2102 1024 X 1 bit 450 nano sec s
7451 18p 74147 180p CMOS 4501 20p £1.00 each Post and Packing 25p 5
7453 18p 74148 130p 4000 14p 4507 55p 2112 256X 4 bit 450 nano sec £2.50 Add 1_5'% V.AT. to_total order
7454 18p | 74150 100p | 4001  14p | 4510 100p | Murata Ultrasonic Transducers 40kHz £1.80 each Minimum order: £1.00
7460  18p 74151  70p 4002 15p | 4511 150p £3.20 pair
7470  30p 74153  70p 4006 90p | 4516 120p
7472 30p 74154 100p | 4007 18p | 4518 100p POWE L L
7473 3sp | 74155 65p | 4009 40p | 4520 100p I
7474 30p | 74156 8sp | 4011 18p | 4528 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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el ROJECT

- SCREEN HEATER
CONTROLLER

An inexpensive unit that gives push-button turn-on and time-controlled
(3-30 minutes) auto-turn-off of your rear-screen heater.

ONE OF THE MOST useful fitments
in a modern car is the rear-screen
heater. It can clear an iced or
misted-up rear window in a matter of
minutes. The only problem is, of
course, that you are supposed to
remember to turn the switch off
again once the window has cleared.
The ETI rear-screen heater controller
is designed to overcome this little
problem, by turning the heater off
automatically at the end of a period
that is pre-settable from 3 to 30
minutes, (and by letting you turn the
heater on in the first place via a
pretty little push-button, rather than
via a dirty great 15 amp rocker
switch!)

The unit is easy to wire into the
vehicle, using just two connections
for it’s power supply and two
connections for the screen heater
control. The timing periods of the
unit can either be pre-set on the PCB,
or can be made fully variable via a
panel-mounted pot, which can be
placed adjacent to the start
push-button and an indicating LED.

Construction
All of the electronics except the two
relays, the push-button switch and

‘the LED ‘ON’ indicator, are mounted

on a single PCB. Construction should
present no problems, so long as care
is taken to observe the polarities of all
semiconductor devices and
electrolytic capacitors. If you decide
to make the timing periods variable
via a panel-mounted pot, omit RV 1
from the PCB and wire the external
potin it’s place via suitable
connecting leads.

The completed PCB can be
mounted on a suitable bracket or
whatever, together with the two
relays, LED 1 and PB1 (and also
RV1 if you so desire). The type of
mounting you use depends on your

40

own tastes, and on the available
space that you have in your particular
vehicle. Note that RLA is a light-duty
two-pole relay, and is used to ‘slave’
heavy-duty relay RLB, which must
have contact ratings of at least 10 A.

Complete the interwiring of the
PCB and relays, etc. and then give
the circuit a functional check to see
that everything is working OK.

Installation

The unit is designed to work in
vehicles fitted with 12 V electrical
systems only. The circuit diagram
shows the connections for fitting the p

x4
i
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PROJECT: Rear Heater Control

unit to vehicles with negative ground
systems, in which the positive supply
is fed to the unit via the ignition
switch and the ‘O V' line goes to the
chassis: reverse these notations for
positive ground vehicles.

The two output leads from
contacts RLB/ 1 can be taken directly
to the existing heater switch
connections. The existing heater
switch should be disabled or
removed.

The heavy duty relay is obtainable
from Maplin Electronics, order no
YB89W. The rating is for 12V coil,
at 15A contact rating and coil res-
istance around 45R.

Nothing else here should prove

BUYLINES —

difficult.

— PARTS LIST

RESISTORS

R1 2k2
R2 10k
R3 1MO0
R4 12k
R5 2k7
R6 270R
R7 470R

POTENTIOMETER

RV1 100k submin. Preset
CAPACITORS

C1 100u electrolytic

C2 1u5 electrolytic

Cc3 100n polyester
SEMICONDUCTORS

IC1 NE555

IC2 CD40208B

Qi BC214L

D1 IN4001

ZD1 12V @400mW (BZY88)
LED1 0.2in. dia.

MISCELLANEOQUS

RLA 12V 120R DPCO

RLB 12V 45R SPCO (10 A contact rating)
PCB, fixing mounts etc.

Fig. 1. Component overiay.

L ——

Fig. 2. Circuit diagram.

g

' e il e a

- o K

T U NOTE:- ‘ ' ’ —+' i
D1 1S MOUNTED ACROSS RLA

~ Q2@ RLA COIL

b PB1 AND RLA | to 30 minutes available from the circuit.
S 1

rHOW IT WORKS-

The basic action of the circuit is such that
relay RLA turns on and energises heavy-
duty relay RLB, which in turn completes
the rear-screen heater connections, as soon
as power is applied to the unit via start
switch PB1. As RLA turns on, contacts
RLA/1 close and thus maintain the power
connections to the unit once PB1 is
released. The unit enters a timing cycle as
soon as power is applied and at the end of
this cycle (3 to 30 minutes) both relays
automatically turn off and disconnect the
unit’s power feed and break the connec-
tions to the rear-screen heater, thus com-
pleting the operating sequence.

The heart of the unit is IC2, a CD4020B
14-stage ripple carry binary counter. This
IC is clocked by the IC1 type-555 astable
multivibrator circuit and the output of IC2
is taken from its 14th binary divider stage.
At the moment of switch-on a positive
pulse is fed to the pin-11 RESET terminal of
IC2, thus emptying the counter and driving
output pin-3 low, thereby causing RLA to
turn on via Q2 and Ql, and activating RLB
via contacts RLA/2.

The 555 astable starts operating as soon

_as power is applied and feeds clock pulses
to IC2. The output of IC2 switches high on
the arrival of the 8192nd clock pulse, thus
turning RLA (and hence RLB) off via Q2
and Q1 and completing the sequence of
operations.

The operating period of the 555 clock
generator is variable over the approximate
range 22 mS to 220 mS via RV], thus
making output timing periods of 3 minutes

The voltage supply to the main part of
the electronic circuitry is smoothed via C1
and is limited to 12 volts peak via ZD1 and
R6, thus ensuring reliable operation even
under adverse power supply conditions.

Note that two relays are used in this
circuit. A two-pole relay is needed to give
the desired auto-turn-off action, but the
relay that is supplying the rear-screen
heater needs a contact current rating’of at
least 10 amps. Since 10 amp two-pole relays
are not readily available, it has been
necessary to resort to the use of two relays
to obtain the required circuit action when
using a low-current switch in the PBl
position.

RE
270R

12V +Ve
O VIAIGNITION
SWITCH

PB1
START

[_‘7 i1y
3
L)

zD1
12V

ﬂ
- i)
e |y

R
2k2

NOTES:

1C1 1S 555 TIMER
o1 ICZ 15 CD4020B
Q1 1S BC214L
v—O RLA Q2 1S BC1B4L
—_0 2 D1 5 IN4OO1

R7
470R

LED1 ouTty

7

TO EXISTING
—o * HEATER
—oO—+ SWITCH CONNECTIONS
RLB

1
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ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAINK PACKS

20 x 20 WATT STEREO AMPLIFIER

Viscount IV unit in te ak simulate cabinet Silver finish ratary controls and

pushbuttons with matching tascia, red mains indicator and stera jack socket

Functions switch for mic magnetic and crystal pickups, tape tuner and auxiliary.

Rear panel features tuse holder, DIN speaker and input sackets 20 x 20 watts

BMS 40 x 40 watts peak lor use with 8 10 15 ohm speakers.
Size 14%" x 3" x 10" approx. NE W feature—units mow induﬂes|£31 . 90

L:a busit in four channel sterea sound facitity £3.00 p&p cu RRENT cATALoGUE /

e 0T

FIN hKl'l' FORM
3 PER PACK I e
-4 SEEOUR PRICES Q)

plete in every detail, same facilities
as Viscount IV, but with 30x30 output
60x60 watts peak_ For use with 4 15

chms speakers o&p
£31.50 300

SP-ECIAI. OFFER

PACK 1. 2xLP1173 10w RMS output power audio A\ )
amp modules, + 1 LP1182/2 Stereo pre amp for N \Q\
ceramic and avxibiary input. s
30 X 30 WATT AM PL' Fl ER KlT e . %[’mpymc[ £5 uu Suitable mains power supply parts. N h
1 1 onsisting of mains transformer, bridge
W'th BSR PZ(.]O belt dflVe f (RO - :ecu;ie;, hing capacitor and sel Two Way Speaker Kit
deck and Shure 5 7 00 PACK 2 2x LP1173 10w RMS output power audio g’a;‘;'1’;;::;';3";;{‘;{;';”[‘3"'30 e
M75 cartridge. amp modules + 1 LP1184/2 Stereo pre amp for ' . 4 ohm bass and wo 3%" 15 ohm mid-
+ p&p £6.00 maq:e'ic, ceramic and auxihiary inputs plus £1.50p8p  range tweeter with two £4.05
p 4 'I'us OuR PRt £7 65 AVAILABLE ALSO TO PURCHASEPS OF o copsetors per stereo pair
EMI SPEAKER BARGAIN' ) 2 » Pt £1.00 . THE 10 + 10 AMPLIFIER KIT. plus £1.55 p&p

Stereo pair 350 kit. System consists of
13" x 8" approx. wooter with rolled
surround; 2 approx. Audax tweeter,
crgssover components and cicuit
diagram. Frequency response 20 Hz

10 20 KHz. Pov.er handling 15 watts RMS
20 watts max.

8 ohm impedance

£15.25 ‘ O

10+ 10 AMPLIFIER KIT

An opportunity to buy a 10 watts per channel stereo
amplifier kit which is suvitable for use with a ceramic
cartridge. The amplifier utilises proven Mullard modules and
is available at a very competitive price. The amplifier kit
comes complete with instructiors and includes: a Multard
LP1183 stereo preamplitier module, twoLP 1173 power
amplihiers with integral heatsinks, a power supply;

£365p& Zobe! networks, front and back mounting panels, a finished b
65 p&p iy

fascia panel, alf control potentiometers {bass. treble, ¢
volume and balance), switches, input, output and hesdphone 4

BSR PZOO sockets, wire, and an easily assembled wrap around cabinet

Belt drive chassis turntable unit semi f2550 to house the finished unit

automatic. cueing device p&p £2.60 Size approximately php £2 ;5f1 2 75

A.D.C QLM 30 Mk Il Magnetic Cartridge 9% x 8% x 4

50 WATT MONO
DISCO AMP

F £7.95 ' BARGAINS FOR PERSONAL SHOPPERS

LCD Solar 5 function with backlite

i B s Manual singte piay stainless steel finish case and strap £740 £30 50
record deck with auto &p [i 70
tetun and cueing lever. fined with steseo LCD Solar Cheona 9 lunction with backlite N “ " @
! ceramic cartidge Z speeds with 451 p stainless steel finish case and strap £955 Size approx. 134" x 54" x 6%
¥ spindle adaptor (deally suited trom home 50 | .
E 3 . watts rms. 100 waits peak output. Big teatures include two disc
(U “s: f‘ 1 25 [2’?% sc':'i:l';"s:(;‘;;a’!’f:'ss'”"C!mr;wuh back lite £8 95 inputs. both tor ceramic cannidges, tape input and microphane input
UREAICE ‘ . "ish case and strap. : Level mixing cantrols fitted with integral push-puli switches. Independent
o bass and trehle controls and master volume
Solar Alarm LCD £2 1 9
GARRARD DECK stainless steel case and strap . 5

MODEL CC 10A

Record changer with cueing device
fitted with stereo ceramic cartridge
ready to fit into your own plimh

£81 5 p&p £205Size 12" x 8"

Size apprax,
display Buzzer and ; & 14" x4  x 10%" .
snooze nmer — £42.20 Brushed aluminium

M fascia and rotary contrals

Five vertical slide contrals, master volume,

125 Wan Power Amp Module . A
P f 1 4 25 tape level. mic level, deck level, PLUS INTER DECK FADER
Matns power supply lor above unit £3 60 for perfect graduated change fram record deck No. 1 1o
° No. 2, or vice versa Pre fade level cant:ol

DECCA 20w Stereo speaker kit comprising (PFL} lets YOU ear next disc befare tading

28" approx bass units + 2 3% approx fzo 45 slin VU meter monitors output level.
tweeler iInc crossovers :

AM/FM DIGITAL CLOCK s e \ 100 WATT
RAOIO  Accurate 4 Dignt P ‘ iy ]
Electronic Clack with /2" LED % y MONO 0ISCO AMP
.y
-

UNIT AUDID STAND

Can be used with TV too! Finish
in chrome with decorative wood
spacer fitted with 4 Kenrick
Mint Meteor castors

£395 £1.50 p&p

Output 100 watts RMS 200 warts peak. p&p £4.05 £6645
VIOEOMASTER' Super S TG
Y with pistol mains upper’ah::w o £1 5' 95 b*

BARGA'N FO R g For personal shoppers only

PORTABLE RADIO/CASSETTE RECOROER, AM/FM with clock
PERSONAL LW. MW, SW. VRF mains/battery operation DUO It SPEAKERS

£4290 Attractive teak finish, modern design,

s H 0 P PE Rs 0 N LY ISP Radio Cassette recorder Mains/Battery AM/FM buiit in incorparating 2 speaker units - 8

mic auto stop, £24 50 approx. woofer and 2% approx
Altone UA4 tweeter. 45 to 1800 Hz. Irpedance

Stereo System r— ‘ 8 ohms Power 15 watts RMS

Features 8 watt total output. Full size BSR manual turntable

18%"x 13%x 7% Per siefe0 pair
with cueing and auto return. Socket for tape i and out and I V c T £16.50
stereo headphones

complete with speakers £3775

£6.50 p&p _l
Micro Cassette Recorder 323 EDGWARE ROAD, LONDON, W.2 an PERSONAL SHOPPERS
e o G L [ £14.25 | 21E HIGH STREET, ACTON W3 6NG STEREO RADIOGRAM CABINET
Bane: Ongerat—ed fluo t AfET,,OuNlEggill,eg'f{,‘g"i"'v’f\“,‘f\'.'f;;% Finished in a natural teak veneer with opening top
fy op uorescen Allitems subfect 1o svaitability. Price correct et Easily modified to accommodate stereo equipment of
camping lamp.

Runs off 8 U2 batteries. £4.

| 19.7.79 and subject to change without notice your choice. Price
. £10.95

OTE: Persons under 16 ysars not served without parent’s authorisation. Size approximately 47" x 15%” x 15"

Personal Shoppers EDGWARE ROAD LONOON W2 Tei: 01-723 8432, 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK 1
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RAVEN ON...

A new regular spot for David Raven of Metac Electronics. From his lofty perch above
the commercial world of electronics he can see a lot happening that we can’t. A

monthly report from the lookout post!

CHANGES AT SINCLAIR Radionics indicate a new
direction for a company that grew famous in the dawn
of consumer electronic products. Equity totalling 73% of
the shares were sold to the National Enterprise Board
after heavy losses were incurred during the earlier
attempts to manufacture Digital Watches. The company
required investment capital to help develop and
manufacture the world’s smallest television set and to
date the NEB have invested £4.45 million. The com-
pany’s operations are now divided into three groups
comprising Industrial Instruments, Consumer Products
and Research & Development. Each division will operate
under independent management with Clive Sinclair
heading the R & D section.

The NEB is apparently not planning further invest-
ment in the company and they are also trying to find a
new investor to take over production of the Microvision.
Calculator production is also threatened as the company
takes a hard look at its full range of products.

They will, however, continue to produce the program-
mable calculators for at least a further 6 to 12 months.

The future for British made calculators cannot be seen
as rosy in the light of the new government’s attitude
to the NEB and loss making companies. There is always
a ray of sunshine just around the corner (so the story
books tell us) and what better way to view it than
through a ""Flat TV screen’’.

At first inkling Sinclair’s latest venture could be the
winner after the previous modest successes achieved
with calculators, watches and TV's.

Plans are afoot to manufacture a 3 inch screen model
slightly smaller than a paperback book, using a new
patented technology. It is claimed that the definition is
better than a comparable cathode ray tube four times the
size. An automated factory is to be set up employing
about 150 people to manufacture this new product,
code named TV2, and it is envisaged that a partner will
be introduced to help finance the operation. (Sinclair has
received £750,000 from the National Research and
Development Corporation to carry out development
work into television technology). This joint venture
project provided NRDC with a share in any future profits.

Deja Vu

Work on flat screen TV's is not however new since
reports were published in 1973 by Westinghouse
Research Laboratory. The original aim was to produce a
screen using liquid crystal (which is not the technique
used by Sinclair). Attempts were made to produce a flat
screen display using FET’s and neumatic crystals, a
screen size of 6 inches by 6 inches, 20 lines perinch and

14000 picture elements, each driven by a cadmium
Selenide FET.

92

The main difficulties were, however, in controlling
the two-component materials, Cadmium-Selenide used
to produce the FET's. Research work at Dundee Univer-
sity has contionued in this field headed by Professor
Walter E. Spear.

Amorphous-silicon insulated-gate field effect transis-
tors (IGFET's) are being produced at Dundee that have
encouraging electrical characteristics. To drive the liquid
crystal elements the amorphous silicon IGFETs require
an on-to-off-current ratio of 300, and an on-resistance of
less than 9 M to allow sufficient rapid charging of the
elements, also an off resistance greater than 3000 M to
prevent escessive charge decay between scans. When
assembled, the liquid crystal would be sandwiched
between a glass substrate which contains the IGFETs
fabricated on the surface in a matrix pattern and a
conducting glass window. In an integrated display the
IGFET is connected at each junction of the X-Y matrix
and stored information is discharged onto each column
in turn. Meanwhile a scanner turns on all transistors in
an addressed row. As a result, voltage proportional to
brightness would be applied to each liquid crystal
element in that row. The applied voltage rotates the
plane of polarization of the element, altering the light
transmitted through it. Moves to scale the process up
have gone well and long term device stability may be
better than the group compounds used previously.
Specimens stored at room temperature for several years
have shown little change and reproducibility looks good.

Electronic Fuel Savers

With petrol shortages destined to be the order of the
day it is some comfort to know that a contribution to
saving fuel can be made using micro-electronics. Lucas
Industries are producing a chip which will continuously
check fuel consumption and vary supply according to
second by second changes in speed. It is expected that
microchip monitors will be standard in every car during
the next decade, controlling, in particular, fuelling,
ignition, combustion and analysis of exhaust fumes.
Future electric cars are predicted to take on a hybrid form
running on batteries for short trips and coupling on a
trailer with petrol, diese! or methane gas to charge up on
a long distance drive. There are no miracle batteries on
the way. Problems with one recent innovation using
sodium sulphur were caused by the battery heating up to
500°C and having a tendency to set fire to the car. If you
reside in the country and have access to unused corn
then it may be worthwhile fermenting this into alcohol
which can then be used as an additive. They also say that
old chicken dung can be quite good for producing
methane gas.
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The shape of things to come? Some day your telly screen could
be made up from a relative of this device. It's an amorphous-
silicon insulated-gate field effect transistor, known within the
confines of Dundee University as an IGFET. Its encouraging
electrical characteristics hold the promise of flat telly screens.

(NEWS

@ TARGET ELECTRONICS @

FORMERLY “THE RADIO SHOP"*

16 Cherry Lane
Bristol BS1 3NG

w2 e |
ant /////// [

DCvoLTs

I eﬂ‘!y@ I

Dims:- 50 x 45 x 33mm. Requires 38mm dia. cut-out

ref. cat. F.S.D.
ME29 MU50 0-50 UA
ME30 MU100 | 0-100 UA
ME31 MU 0-1MA
ME32 | .MUVU vy
Dims: 100x82x35mm. Require 58mm dia. cut-out
ME18 043 0-30 UA
ME19 045 0-50 UA
ME20 0410 0-100 UA
ME21 0420 0-200 UA
ME22 0450 0-500 UA

llluminating kit for meters ME1 — ME

l ME28

[ [—

Teiephones:
0272421196
Official orders wetcomed Gvt/Educational Depts. etc.

ME1 — ME22

£4.00 each + 15%

£6.00 each + VAT

22 only

P&P 25p
10 Plus
10% discount

P&P 25p
10 Plus
10% discount

70p + VAT

SUPERBOARD II

AVAILABLE NOW AT £263.35 _......~

ELECTRONIC SRS 1
MASTERMIND

Z A\
CHESS CHAMPION NE
6-level Chess Computer
New low price £63.95 with mains

\ adaptor.
o STAR CHESS TV GAMETAVA
5 i in colour
o L4583 Aspace-age chess game

£12.85 | £69-+6-£63.36 with mains adaptor

Save CHROMA-CHIlME

24-tune door chimes
1 £3.00 !

Kit £10.50. Built £15.30.

Play 9 Mastermind games againsi the compuler | TRSB0-100 Programs on Tape
or set your own sscret code 3, 4 or 5 digits. £49.50
ree Mini Mastermind with each order S.a.e. with all enguinies

All prices  iclusive - P & P free

N.I.C. MODELS

Please allow
up to 21 days
for delivery

27 Sidney Road, London N22 4LT
01-889-9736

LOW COST

AUDIO SIGNAL
GENERATORS

(Sine & Square Waves)
10Hz- 100K Hz
Very low distortion (—0015%)
£36 (or in kit form £31)
+ Tax 8%

Model 146/9

Low cost version, AO113 (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. £1.50. -

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

AL 212PS

SPECIFICATIONS glpple -
Same as Modet AL 212 but with himensions —(mm)
Amperometer ' a ; ;4:‘ ‘ _Hso +0140
Pree-  £17.00 1,490 Kg.
Prce-  £13. 50
AL 315P AL 3307

Stavilized I.C. Power Supply
slectronic short clrcuit protection

SPECIFICATIONS

Input voltage-220 V ac = 10%
50-60 Hz.
Quiput voltage range - 12,6 V dc
Qutput current max -2.5 Amp

Load regulation- < 0.,3% 0-2.2 Amp
< 5my 2.2 Amp

Stabilized 1.C. Power Supply

SPECIFICATIONS
input voltage: 220 V ac = 10% 50-60 Hz

SPECIFICATIONS Dimensions - (mm) Output voltage range: 3.4-30 V dc

Input vottage - W140 x H90 x D155~ Output current range max: 3 Amp

220 V ac = 10 50-60 Hz ipple — Load reguistion:  <5% 0-2.8 Amp

Outout voltage range — 3mv 2.8 Amp Ripple: tOmV 2.8

1.7-15 V dc Waenght - Dimensions: W270 x H80 x D156 (mm}

Load regulabon - 2.330 Kg. Weght: 4.250 Kg.

<0.2%0-2.8 Amp Prce- £ 24.00 Pics:  £39.00
POWER SUPPLY UNITS ™"

P&P £1.00

@

DISTRIBUTOR L1

Large selection of aluminium boxes and Instrument Cases
Phone in your Access or Barclaycard order. Catalogue 25p post paid
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Phices T /MICRODIGITAL,

S| ‘

Introduction to Microcomputers. Voi. 0.
A Osborne — £5.95
Computer lib/dream maschines
T. Nelson — £5.95
Your Home Computer
J. White — £5.10
How you can fearn to live with Computers
H. Hinberg — £7.16
Microcomputer Primer
M. Waite — £6.35
Microprocessors: from chiups lo syslems
R. Zaks — £7.50
An Introduction to Personal and Business
Computing -— R. Zaks — £4.95
The Home Computer Revolution
T H. Nelson — £2.75
. How to buy and use minicomputers and
microcomputers — W. Borden — £7.95
Home computers: a beginners glossary
and guide — M. Miller — 54.35
Small Computer Systems Handbook
S. Libes — £6.30
Getting acquainted with Micr
L. Frenzel — £7.95
Getting involved with your own computer
L. Solomon and S. Veit — £4.76
Understanding Microcomputers and small
computer systems
N. Wodsworth — £7.95
Computer and programming guide for
engineers — 0. Spencer — £9.45
Scientlfic and Englneering problems
groblems solvlng with the computer
ennett — £15.96
Basic BASIC: an introduttion fo computer
proEramming in the BASIC language
80. — and
Advanced BASIC: applications and
prohlems — both by J. 8. Coan — £4
vided mur of computer programming
|n ASIC — T_A. Owyer and
M. 8. Kaulman — £4.16
Computer resource book — Algebra
T. A Owyer and M. Critchlield — £4.16
BASIC with buslness applicatlons
A.w. Lot — £8.40
BASIC and the persanal computer
T. A Uwzer and M. Critchlield — £10.36
Basic: a hands on method
H. Peckham — £6.36
Instant Basic
G.A. Brown — £7.20
introduction to BASIC
J. Morton — £6.50
BASIC — a unit lor secondary schools
0. Spencer — £4.45
Teachers manual for BASIC
- £6.45

Accent on BASIC — £4.95

Beginning BASIC

P. Chirlian — £7.1Z

A Quick look at BASIC — £4.45
Slxlr challenging problems with
BASIC solutions — £5.95

Fun with computers and BASIC

D. Spencer — £5.45

My computer likes me . .. when | speak
in BASIC — D. H. Ahl — £1.65
8ASIC programming — £6.95

Basic with style

Nagin and Ledgard — £360

Basic for home computers. A sell
teaching guide — 8. Albrecht — £4.75
Basic Programmin

J. Kemeny — £6.1

The Basic Workbgok

K. Schoman — £3.70

Introduction to microprocessors

L. A Leventhal — £16.75
Microprocessors

A M. Veronis — £12.80

The Architecture of microcomputers
S €. Greenlield — £18.20
Microcomputers. Microprocessors.
Hardware Soltware and Applications
J. Hilburn — £16.95

Programming a microcomputer: 6502
C. C. Foster — £7.96

Mlcrocompuier Programming: 6502
A. 2aks — £7.95

6502 Applications book

R. Zaks — £10.25

6502 Hardware manual — £7.50
6502 Software manual — £750

The first book of KIM

J. Butterlietd et al. — £7.16

APPLE Il Operators manual — £5.50
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APPLE Il Integer BASIC manual
J. Raskin — t4
APPLE Il APPLESDFT extended BASIC
manual — J. Raskin — £4
TIS Workbooks for the Commodore
PET 2001 — TiS — £3 each
Volume 1 Fundamental Algorithms
0. € Knuth — £9.50
Volume 2 Seminumerical algorithms
0. E. Knuth — £17.56
Volume 3 Searchmgﬁand sorting
0. E. Knuth —
Top-down structured programming
techniques — C. L McGowan and
J. R Kelly — £12.76
Software Tools
Kernighan and Plauger — £7.20
Programming Proverbs
H. Ledgard — £5.56
Software design for microgrocessors
J. G. Wester and W. 0. Simpson — £10.36
A collection of programmlng problems and
techniques — H. A. Maurer and
M. R. Williams — £11.16
Problems for com[;uler solution
S. Rogowski — £7.96
The design of well-structured and correct
&rograms — 8. Alagzlc and
Arbib — £10.24

Assembly level programming for small
computers — W. J. Weller — £12.76
Microprocessor interlacing technigues
R Zaks — £7.50
Practical solid circult design
Olesky — £5.20
555 Timer applications source book — £
Understanding solid state elecironics
Texas Instruments — £2.40
Modern operational circuit design
Smith — £18.60
Microprocessor systems design
Klingman — £14
Microcoimputer Oesign — Martin — £12
Designing with TTL inlezqraled circuits
Texas Instruments — £24

d tals and appli of digital
Ioglc circuits — S. Libes — £6.36
Analysis and desgn of digital circuits
P. Chirlian — €1
Linear IC pnnc'iles experlmenls and
projects — €

Aot

circuit
T. Towers and S. Libes — £5.56
TTL cookbook
D. Lancaster — £6.95
CMOS Cookbook — 0. Lancaster — £7.65
RTL Cookbook — 0. Lancaster — £4.25
Active Filter Cookbook
0. Lancaster — £10.90
T.V. Typewriter Cookbook
0. Lancaster — £7.25
Cheap Video Cookbook
0. Lancaster — £4.30
Microcompulerfrohlem solving using
PASCALK —D K. L. Bowles — £7.84
PASCAL User Manual and Report
Jensen and Wirth — £5.52
An introduction fo pro ramming and
grnhlem solving with PASCAL

chnelder. Weingart & Perlman — £10.36
Programming in PASCAL
P Grogono — £7.50
PASCAL — An introduction to methodical
EroAgrammmg - w Findiay and

Wwatt —

Best of BYTE Vol I
Hetmers et al. — £8.95
Best of Creative Computing Vol. 1
AHL et al. — £6.95
Best of Creative Computing Vol. 2
AHL et al. — £6.95
Or. Dobbs Journal ol Computer
Calisthenics and Orihodonita Vol. 1
J. C. Warren — £10
Scelbi-Byte Primer
Helmers et al. — £9.95
The Best ol Micro
Tripp et al. — £5.50

Mail Order
051-236 0707

The First West Coas! Computer Faire
proceedings — J. C. Warren — £9.56
The Second West Coast Computer Falre
proceedings — J. C. Warren — £9.56
Program Oeslgn

B. \3 Littic — £4.80

Simulation — B. W. Liffic — £4.80
Basex — P. Warne — £6.40

The BYTE book of computer music

C. P. Morgan — £B

Superwumpus — J. Emmerichs — £4.80
Ciarcia's Circuit Cellar

S. Ciarcia — £6.40

Bar Code Loader

K. Budnick — £1.60

Tiny Assembier 6800 v3.1
J. Emmerichs — £7.20
LINK 68: An M6800 Linkin
J. Hemenway et al. — £6.4
Tracer: A 6800 dehug in program

J. Hemenway — £4.

MONOEB: An advanced 5800
Monitor-debugger — 0. Peters — £4
AAGBOOML: An MB6BO0 Relocatable
Macro-assembler — J. Hemenway — £20
The 8080A Bugbook-Microcomputer
interfacing am? programming

P R. Rony et al. — £7.65

8080 machine language programming lor
beginners — R. Santore — £5.10
Scelbi “8080" software gourmet guide and
cookl;%( — Scelbi computer consulting

loader

A slep by step introduction to 8080

mlcro&rocessor systems — 0. L. Cohn and
elsa —

8080/8085 Sonware Oesign

C. A. Titus. P. R. Rony et al. — £6.95

8080 Programmma tor logic design

A Osborne —

Practical microcomputer programming:

The Intel 8080 — W. J. el?er et al—- £17.56

Scelbi's 8080 standard menitor — £9.95

Scelbi's 8080 standard editor — £9.95

Scelbi's 80B0 standard assembler — £9.95

Scelbi computer consuitants

8080 Assembly Ianguage programming

L. Leventhal —

An Editor/Assembler system for

8080/8085 based computers

W.J. weller — £11.9

Scelbi 8080 Galaxy game

Sceibi Computer Consultants — £1.95

B0BD Hex code card

Scelbi — £1.95

8080 Octal code card

Scelbi } £1.96

2-80 Instruction Handbook

Scelbi — £3.50

Practical microcompuler programming:

the Z-80 — W. J. Weller — £20

Sargon Z-80 Chess Program

0.and K. Spracklen — £9.50

The Z-80 microcomputer handbook

W. Barden — £6.9

280 Programmlngglor logic design

A. Dsborne — £5

2-80 Programming manual

Mostek — £4.50

Nascom-1 Hardware notes

— £1.50

.Nascom-1 Seminar notes — £1.50

Sorcerer Technical Manual — £8.95

Practical microcomputer programming:

the M68D0 — W.J. Weller etal. — £17.56

Scelbi 6800 Gourmet Guide

Scelbi Computer Consultants — £7.80

Programming the 6800 microprocessor

Bob Southern — £8

5800 A bly | g

L. Leventhal — £795

Using the 6800 microprocessor

£ Poe — £5.05

6800 Programming for logic design

A. Osborne — ES.gO

77-68 Design manual

T. Moore — £7.50

progr q

APL — an interactive approach
Gilman and Rose — g

Structured Programming in APL

Geller and Freedman — £7.96

APL — A short course

Pakin et al. — £765

APL — The Ianguag; and it's usage
Polivka et al. — £

Microprogrammed APL implementation
R. Zaks — £14.75

Fortran fundamentals — A short course
J. Steingraber — £2.95

FORTRAN Programming — £6.75
FORTRAN Workbook — £4.75
tnstructor's manual tor FORTAAN
programming — £4.95

FORTRAN Programming — £6.95

A quide to SC/MP programming

Orury — £4
A Guide 10 KITBUG |
Orury — £ !

Artist and Computer

R Leavit — £3.96

Bdsic Computer Games

0. H ARl —

Game playing with BASIC

0. Spencer — £5.50

How 1o build a cumguler contralled robot
T Looftborrow —

Starship simulation

A. Garrett — £5.10

Game playing with computers

0. Spencer — £12

57 Practical pm%rams and games in BASIC
K. Tracton —

Chess and computers

0. Levy — £7.16
1975 US. C ter Chess Championshi
D. Levy — £4.75
1976 US. C Chess Championshi
0. Levy — £4.75

Chess skill in man and machine

P Frey ed. — £11.84

Some common Basic programs

A. Osborne — £6.30

Introductlon to artificial .intelligence

Jackson — £14.80

How to prolit from your personal computer

T. 6. Lewis — £6.40

Bmld our own workin
eiserman — £4.76

Cnmpuler ‘)rograms that work

Beech et a

The mind appliance: Home computer

applications — T. G. Lewis — £4.75

Robots on your doorstep

N. Winkless and |. Browning — £5356

Artlticial intelligence

P. H. Winston — £12

Computer power and human reasbn

J. Weizenbaum — £4.76

The thinking computer: mind inside matter

B. Raphael — £5.56

TTL Data book. 2nd edition — £5

TTL Oata book supplement — £1

Semiconductor memory Oata book — £2.40

Power semiconductor handbook — £6

Transistor and diode data book — £6.80

Opto electronics Oata book. 5th ed.

— £2.80

robot

Linear Contro circuits Data book — £2.40

Intertace Data book — £2.80

MOS memory Data book — £2.80

Scientilic Research-Basic library

1 -Bonk-keeging. Games. Pictures

2—Maths/Engineering. Plotting/
Statistics. Basic Statements delined
- £17.50

3—Advanced business. 8|II|n% Inventory.
Investments. Payroll

4—General Purpose — £795

5—Experimenters Programs — £7.95

6—Mini-ledger — £32.50

7—Professional programs — £29.95

8—Homeowners programs — £T.B.A,

Send cheque, P.0., Access/Barclaycard Number to:

CRODIG
25 BRUNSWICK STREET, LIVERPOOL L20 BJ
Other Departments

051-227 2535

TALLT

SARCLATCARD *
o
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Readers’ Circuits

0
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Pocket Galculator
S. Lamb

The diagram shows an inexpénsive
pocket calculator which will count up
to nine pockets which can, by adding
another IC count ud to 99 pockets.
Although it can be extended inde-
finitely | feel it is ludicrous to have
more than 99 pockets.

To use press SW2 to reset IC2,
place unit in each pocket in turn and
press SN1 (use microswitch with de-
finite click action to avoid miscoun-

ting). Two NOR gates eliminate
switch bounce effects and IC2 is in-
cremented once per operation of
SW1. When all pockets have been
accounted for press SW3 to display
answer. The nine LEDs are labelled 1
t0 9.

If the switches are suitably
recessed the answer can be retained
indefinitely because of the low current
requirement of CMOS and SW3 can
be pressed for an instant answer.

The prototype was built in a poly-
thene soap dish (Boots). It should be
realised that if the counter is not in the

IC1 4001
P7 —Ve
P14 +Ve
P8,9,12,13 —Ve sw2
1 RESET
1 (3] I 16
4001 l14 ‘+
3 r 12
2 [ IC2 4017 ——i -
TO 2nd i
4 6 > 4017 CK —— Y
15 (IF REQ'D} Te1 ) PP3
‘3I l 8 470n |
swi ——
R1 COUNT 1 F
10M R3
R2 10M
10M
LEDS 1 -9
TO IC2 PINS
2 4 7 10 1 5 6 9 1
) swa
DISPLAY
ol ANswER
~Y <Y <. Y ¥ <Y <Y =
1 2 3 4 5 6 7 8 9 1

‘reset’ position and SW3 is open-
circuit that one of the LED anodes will
be at about + 9V and will reverse bias
the other eight and may well exceed
the typical maximum PV of 3V. For
extreme reliability put a silicon diode
in series with each LED and a 100 k
resistor in parallel with each LED (in
case of leaky diodes).

The two unused gates af IC1 could
be used to flash one LED as an ‘over-
flow’ indicator if required, or to con-
struct a second counter perhaps for

coat pockets.

-0 Veco
O TO HORN
'''''' = = =7
|
|
| NOTES:
' IC1 = 4011
i Ic2 = 741
i Q1 = TOSUIT
|
_______ == Y
O GnO

Motorbike Protector
P. M. Jessop

Many of the accessories fitted to a
motorbike can be quite valuable and
easily removed by a thief. On a
motorbike, a top-box may be lackable
but can easily be removed complete.

This circuit will protect such

accessories. Diode D1 is mounted
inside the box or other accessory and
two leads are run to the rest of the
circuit which should be mounted near
to the-horn. Gates IC1aand IC1b form
an oscillator which charges C2
through D1 and R2. The voltage on
C2 (normally nearly V .. is fed to
comparator IC2. If D1 is removed
from circuit by cutting the leads, C2

discharges through R3 and the com-
parator is triggered. However, if an
enterprising thief tries to bypass the
alarm by shorting the leads, the
voltage on C2 falls to about %2V, and
again the comparator is triggered.
SW1 which should be well con-
cealed, disables the alarm which will
otherwise sound the horn if triggered.

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items,

ET1 is prepared to consider circuits or ideas submitted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ETI TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London
WC2H OEE.

=’j
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MOTORS 1-5 1o vic Model Melers. 22p.
Sub, Min “Big Inch” Meters, 115vac 3rpm
32p. 12vic 5 pola mode! maters 37p. 8 track
12vic metors £1.35. Cassatie moters vic ex
oquip. 70p. Crouzal pearsd moler. |15vac
Arpm £1.05. Smiths clack meler. syach.
240vac | rev. per howr £1.05.

SEMICONDUCTORS. NI {ahi spec. devites.
741 6 pin DI 6 for £1.00. No 555 Timers Z5p.
TBASOD sudle C's S0p. 7418 (wida band-
width} 35p. LW38C 80p. ZN4i4 rais IC's 75¢.

transistors 38 sach. TIL30S Alpha
mmerical dispiay £2.50. Misialura LDRS
fsame spac. 83 0PA1Z) 30p.

TOSHIBA LEDS. 0.2" graea 13p. 0.2
rosn ditused 14p. 0.2" grosn flal 1ep 14p.
0.2" Cloar 17p.

BUZZERS. Mimalure solid stata buzzars. 33
X17 X 15mm white plastic czsa,
foal 70db [spprox lsw consumptias II|'
15ma.. 4 veitages availabla 5-9-12 or 24 véc
0p sach, LUD 12v Bzzer. Cream piastic
case, S0am fiam x 30mm high. 53p. 6PO
[ bazzer, sdjastable, works 6-12vic
20p. Siron two 1ese. 12¢ O.C.. Mero typs.
1250m diameter. omils high pitchad wailing
sals of varying trequancy, £8.50.

SPECIAL OFFER SEMICONOUCTORS.
Plaslic veltaga ragulalass. V smp now

ced i price 7805, 7812, 7815, 7824 all
o Ty each. 7905, 7912, 7915, 7924 all 9%
aach, 723 14-pin OIL rega 387 each.

FETS Unien carbide N channel similar ta
23819 15p. M40 ar BFWG1 40p esch.
M203 dual malchad pair of |||| qata
aeslsts m one cas 40p. ZN5062 plnlu:
[T0G2) acrs 100V B0OMA 18p each.

Opta isolaters, l lnad inira red Iul In

phatecall 2%p exc

TOOLS. SOLDER SUCKER. Plungor type. high
suction. teflen pazzle. £4.99, spare nazzins
59 sach, Good gsality side cutiors. issalated
Randies 5 £1.45. Good quality sawb nesed
pliers. insulated dandles, 5 £1.45, Astex
Modal C15 walt ssidering ireas 240vac
£3.95. Antex Madel CX 17 watt seidorlag
irems, 240vac £3.95. Amtax X25 25 watt
soMdocing irons 240vac £3.95. Astex ST3
siands [suits all sbove medais) £1.55. Astex
heat shoats 129 asch. Servisol Soldar Mop
48p sach. Neoa lester screwdrivers & long
43, Miysms (€ 1ast clip. 16 pin £1.85.

|9-PIECE PRECISION TOOL KIY. la
plasiic hiaged case. consists of 5 spanaars,
4x2/6mm. S vl drivars 30mm. 3 small
wrowdrivers, 2 Pailips drivers. 1 swl 3
Mlan Koys £3.35.

MULTIMETERS big prica reductieas on
pocket size metars. Medei KATI00 1,000
ochams por vell. mirTer scale, range salecter
switck, 1.000v AC/DC. 100Kres. 150ma DC
curroni £4.99. Modal KRT101 sama spac. a3
an KFAT100 but range selection is via prod
Insertien, £4.10. CONTINUITY TESTER.
Tubular wnit with probs asd crec. fty lond.
£1.45 with balt.

TAPE HEADS. Mona cassatia £1.76. Stares
Cassstia £3.90. Standard 8 track sterae
£1.95, BSR MN1330 % track S3p. B3A SAPSD

Y track £2.10. TD10 dual haad assembly 2

huads ot Y track R/P with built ln araze
£1.25.

NEW STOCK ITEM — Wa #ra new stocking
Expe mini basd holg drills. fhasa ara 2
procision British made iosl, idnat for PL.
board drilting. medel makers aic. Thay
aporale o 12YDC. Drill smdy: £7.35. Drifl kit.
supplind in plastic Minged case, with drill snd
21 sccasseries, drilla, sanders. roamers,
bifars otc. complala kit saly £14.25.

MICROPHONES

ECM10S. condenser. amai dirsctienal, 600

okma, en/afl awitch £3.05. EM506 Con-

deager. cardiad. wi directionai, 600ehms or

S0k, heavy chcamed copper casa £12.95.

Dynzmic stick Mike. 5000 chma. an/eff

sotch fittad with standard |ac £3.05. EX104

Sub. min, tia pin microphonas. condenser,

1.000 ohms imp., 50-16khz vams deat a2id

battary (suppiied) £5,40.

STANDARD cassstta mikes 200 ohm Impod.

fitlod with 25/3.5mm jacka. sa/off swilch,

£1.35.

DYNAMIC P.A. Micraphane. suitahla ler

ﬂdl 439, hand hold with thumh awitch,
lead, SOk imp. £3.55.

l!V TAL INSERTS. 35210men 49p aach.

lsuw;t,culzssz’m Mis. Togglas, SPST
X527 DPOT @x7x7) oroT
Contre oft {12x11x9mm) 77p. &2

msn SWITCHES i6x6mm. red isp. push
W make 159 each. push o resk version
Biack tap} 17p sach.

SLIDE SWITCHES all DPST 15x8x12mm
13p. 16x11x9mm 13p. 22x13x8mm 13p.
22x13x8 costra off 14p. Maltipsta slider.
doubla sction |12 tags) 28x9x11mm 259.

16 pin D..L. SWITCHES saly 42p nach.

MICRO SWITCHES. Stan
sted 2BxZ5xBmm make or
sach, reller eporated vorsi th

Iotisr but ax oquip. 15p. Light actiss micra

switck. 3 amp maka or brazk 35x20x7mm

12p sach, Cherry plonger sporaisd micro
switch, 2 porm. apes and 2 merm. clased,
pluager 20mm loag [40x30x 18mm) 25p nsch.

ROCKER SWITCHES. 2 amp SPST

ola fixing. varions calawrs [rad, black,
yellow, groan. whits) 199 sach. 250vac 6§
amp whils racker, 21x15x13@m 17p anch.

TRANSFORMERS. All 240vac primary
(postagn par iranstarmar is shawa in
bracksts after prica). MINIATURE AANGE
6-0-8v 100ma., 9-0-9y 75, 12012 50me
all n. sach (159} 12-0-12 100ma 999 (159}
06, 0-6v 280ma £1.20 [20p}. 0-4-8-Ov 200ma
Deza have ae fixing brackel 70p (159} 12¢
500ms %y lml IMA £235 12040

') 200
m; z 15.20-24-30v 2 sap £4.75 [54)
£2.35 (549}

TRIAC XENON PULSE TRANS-
FORMERS. | (GO stylo] 32p. i:ipius 1 seb.
mia. pch meusting 859.

ALUMINIUM PROJECT BOXES, 18
$.W.6. with litted lid and scraws. ABI
Jax2iaxlin 52p. ABZ 4x3x1.5 62p. ABY
4x3x2in 88p. ABA GxdxZe 74p. ABS Sxdx3in
92p. ABS BxBx2a £1.05. ABT 8xBx3is £1.25.

SENO 6.S. ETCHING KIT SYSTEM.
Unique idea for otching P.C. beards, ail dens
in 2 sooled bag. sapplicd with sverybhing
needed lor eicking P.C. boards. will sich
?zpl'l;lluﬂlly 1600cm of coppar beard.

RELAYS. Clara Elfis] suh. mia, rl|l'
10x10ma 2 /0, 1250

ingle make |plm|l n
12vic S0p. Continastal sariaa. 3saled plastic

0. Zdvic. 3 pele ¢/0 5 amp contacts,

. 230vac Sealed Balay. 3 pele S amp
contacis, ax. oquipmeni. 11pis bisa, 60p
sach. Motal Cased roed relsy 50x45x17mnm,
has 4 heawy hty llkl reed lnaorts. spsraten
o 12vde 35p sac

PROJECT BOXES. Sturdy ARS
astic bexes with brass inserts 3|
5256x35mm 54p 95x7x35mm i5|

115x9x37mm 75,

YERO HAND HELD BOX while ABS.
24x3.7" taperad, with 1crows B3p aach.

VERO POTTING PLASTIC Boxss with Wd
@d scrows 70x50x20mm, whits or Mack,
43y nxch,

DIODES. 1N4001 10 for 35¢. 4004 10 ler
lﬁ: w4007 mm.'%lvm 10 for TSy,
WS14 (numbered] 100 for £2.50 IN4148
fsombored) 100 for £2.25. 50 volt 1 smp
Bridge Ructs. 18y,

SPECIAL OFFER 5-piaca |awailars
xcrowdriver sol, with iedividual hasdied.
sppiied in plastic wallel saly £1.05 par set.

CLIFF CLICKTEST. 13 amp maias consac-
tor, Wual ler workshap, stc.. provides raphl
=i sale maiss cosssctien. Wegh mesided
case 20d (0 with noes imdicater 20é s,
£5.15.

MORSE KEVS. Beginnera practics kay
£1.05. Alt-mstal type. folly adjustobla £2.00.

MURATA TRANSDUCERS. REC/SENDER.
WAAON. A0NHZ £3.50 polr.

RIBBON CASLE 3 way sisgle cara misia-
e, 22p par matrs.

SMALL F.M. MICROPHONE, tansbls
88-95 MMz.. npprazimala range ora) 30
meirss. Ams off twa HPT batterias [nel
sappliod], £4.95.

STOP PRESS. New arrivals, 12 vait car
stares maters with pulley ouly 60p anch. 8
¥ack sieren playback hands enly 85p aach.
Car radie heards, completa chassis with 6
(ransisters S chekea, stc.. aow bl aa infe.
80p ach. Car radin AF/F and autie prasmp
beards, 2 lraasistors. IM382 IC. Inmmers,
Frolc., sow but ao Infa. 589 nack.

PUSH BUTTOM TV TUNERS fsei varicap)
Iraasistorized UHF. saw £225.

POWER SUPPLIES. Switched type plags
inte 3 13 amgp seckel, hes 34.58.7.5 and 9
wits 0 ¢ sul at sither 100 or 400ma
switchable £3.45. HC2UAN stabilised power
mpply 367.59vic at 400ms, baa polarlty
reversing asd on off switch and I3 felly
roguisted tn give exsc) vaitage irem 8o load
® maximem currost £5.50.

JUMPER TEST LEAD SETS 10 Pairs ot
Ieads with variovs caleurad croc ciips sach
and (20 clips) 90p por 3ol

lists.

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S.A.E. for new illustrated

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD

BECAUSE:

 PETALECT

ELECTRONIC SERVICING LTD.

7) We can arrange finance.

PET 2001/8 micr

£550 + V.A.T.
WHY BUY A MICRO COMPUTER FROM US?

1)} Established Company trading since 1971.

2) Electronic servicing is our speciality.

3) We have in house programmers/systems analysts.
4) We have our own service engineers.

5) We will demonstrate the PET at your premises.

6) We can customise the PET to your requirements.

8) We offer, after the three month warranty, an annual
service contract from £69.50.

9) You benefit from our experience of having sold over
250 Micro Computers to industrial, educational and
business, personal users.

VISIT OUR SHOWROOM AT:

34 Chertsey Road, Woking, Surrey

o-compufter

We supply the full range of C.B.M. PET Micro-
computers. We also supply:

Dual Floppy Disks

24K Memory Boards

All types of Printers

£840
£320
from £450

Ali types of Printer Interfaces, Electronic balance Inter-
faces, Programs from C.B.M., Petsoft, Gemsoft. We also
offer a full consultancy and programming service.

We are developing a number of our own business
packages for all applications.
Books on Basic, Programming, Interfacing, etc.
Full range of KIMs available.
Tandy and ITT 2020 available.
Maintenance, Hire Purchase facilities as well as ACCESS
and BARCLAYCARD available.

Factory: Telephone WOKING 69032/68497/20727. Shdp: Telephone: WOKING 23637.
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Readers’ Circuit

, 10k EACH
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THIS CIRCUIT
FOR EACH INPUT
OF 7447

2k2

ol
o

BC107

220R

= VA . o ¥y

33k

—(010 BC107

47k

NOTES:—

SEGMENTS b,c

re 4 D b, 4 V., S .3 >
P A A Y Y Y 9 N
b . N 4 a f)/\
L 4 - <4 I % I
4 DD V. o8 N, >
P PP
4 b,
< L4

SEGMENTS ad.ef,g

[

7-SEGMENT
COMMON ANODE
DISPLAY

7-SEGMENT
COMMON ANODE
DISPLAY

—O +12v
NES555

3}
o

1. ALL DIODES INS04 OR SIM.
2. Vss = 12V, STABILISED IF DESIRED

100k

s

10 Gallon Digital Fuel Gauge whichis flashed by a 555turnedon by
output from the E 741. A certain
amount of trial-and-error is required to
.get values to suit individual cars,
display types etc and the voltage

divider at the input provides bias to

B. R. H. King

This circuit is based on the design

compensate for the non-zero output of
the 741’s in their off-state. The circuit
needs to be calibrated by filling the
tank gallon by gallon and adjusting
the 10 k presets. The prototype works
very satisfactorily.

published in ETI Circuits No 2, but has — e —
been extended to ten gallons without I A
the need for the large number of an ] T om

an7

diodes which would be required if the

original circuit were used. Also incor-
§| porated is a flashing E when the tank
1| is nearly empty.
\ The input is the voltage across the
fuel-tank ‘sender’ which typically
rises from zero at full tank, to about
5V when empty. As the voltage falls,
the higher-numbered 741 comes on,
extinguishing all the lower-numbered

= -

€1 : 4011

ones via the diode network. The out-
puts are fed to a decimal-to-BCD en-
coder (two pieces of veroboard with
tracks at right-angles, with diodes
sandwiched between). Each of the
four outputs drives a BC107 to sink
the inputs of a 7447 BCD-to-7 seg-
ment converter. This system is more
economical in space and components
| than a discrete diode, decimal, 7 seg-
ment matrix. Output ten also provides
drive to segments b and ¢ of another
display to give the figure one. This | ysed on the end of an ultrasonic
display is also used to show an E |l remote pause for a cassette recorder

Retriggerable Flip-Flop
G. S. Wills

The following circuit was devised as a
cheap retriggerable flip-flop using a
single Quad-NAND chip (4011).

It is sometimes useful to have a
single input flip-flop instead of the
usual SET & RESET, this one being

and switching to its opposite state for
each received pulse.

Gates 3 and 4 are wired as a
standard flip-flop configuration, their
inputs going to gates 1 and 2 which
steer the input pulse alternately.

The only requirement to remember
is that the input pulse must be shorter
than the CR constant of the circuit,
but this is easily arranged by in-
cluding a differentiator network (at
the input) with a lower time constant.

e e

|
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Mewironics

Computer div' of H.L. Audio Ltd.
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The Newtronics Keyboard Terminal is a low cost stand alone Video Terminal that
operates quietly and maintenance free. It will allow you to display on a monitor 16 lines
of 64 characters or 16 lines of 32 characters on a modified TV (RF Modulator required).

The characters can be any of the 96 ASC11 alphanumerics and any of the 32 special
characters, in addition to upper-lower case capability it has scroll up features and full
X-Y cursor control. All that is required from your microcomputer is 300 baud, RS$232-C
or 20ma loop, serial data, plus a power source of 8v DC and 6.3v AC. The steel cabinet
is finished in IBM Blue-Black. And if that is not enough the price is only £136.56 +

VAT as a Kit, or £176.00 + VAT assembled and tested. Plus £2.00 P & P.
Price does not include Video Monitor

To order phone or write to: —

NEWTRONICS 138 KINGSLAND ROAD, LONDON E2 8BY

TEL: 01739 1582

Access/Barclaycard accepted.

Brmm...Splash...Zoom
with ZN419CE precision
servo IC

Ourservo IC givesyou a
complete servo control system &
onachip.

It's specially designed for the pulse-width position servo
mechanisms you use in-all types of model control.

ZN419CE gives you.a low external component count and high
output drive capability.
Send for the data sheet today, and a full list of stockists.

Ferranti Electronics Limited, Fields New Road,
Chadderton, Oldham OL9 8NP Telephone:061-624 0515

FERRANTI

Semiconductors

£L02/14/069 (T])]

98

Semiconducpr Guides.

THT 77

Data and comparison table
for thyristors, tetrodes,
trigger diodes, triacs,
unijunction transistors
{JJTs) and programmable
UJTs (PUTs)

250.000 entries.

Order No. 20.

IC4in 1

Data and comparison table
for integrated op amps and
comparators. 2nd edition,
DIN A6 compact format.
288 pages, types,
functions, applicational
examples, 152 connection
drawings, 48 case
drawings.

Order No. 11

TVT'78 Vol. 1: A..Z
Transistor comparison
table.

Lists more than 25.000
equivalent types for
approx. 5,000 transistors
9th edition.

292 pages. 11
illustrations, 137
connection drawings.

In handy compact format
DIN AB, wipe-clean cover
Order No. 30

ISBN 3-881089-010-X

ALSO AVAILABLE
Diode Equivalent Book
£2.30
Diode Data Book £2.30
Digital 1.C. Equivalent Book
£5.50

TVT ‘78 Vol. 2: 2N...%0
Transistor comparison
table

Lists more than 35.000
equivalent types for
approx. 7,000 transistors.
2N .. .—2SA.

2s8 —28C

28D —28K

3N.. . —00

408 pages. 11

llustrations, 141

connection drawings.

in handy compact format
DIN A6. wipe-clean cover.
Order No. 31

ISBN 3-88109-011-8

TVI78A-Z £4.00
TVT782N £4.00
THT?77 £4.00
LIN 1 £3.60
LIN 2 £3.80

whatisa
microprocessor?

WHAT IS5 A
MICRDPROCESSORA P .

ex M D Brown i chng art A S Nley B () 1t you are considering buying
a Microcomputer, Develop-
ment System, or just want to
learn more about this exciting
technology, then this short
introduction to Microproces-
sors is for you. Comprising of a
72-page book keyed to over
two hours of cassette tapes the
many aspects of Microproces-
sors are explained. including
Binary and Hexadecimal
counting. Internal structure.
Operation. Programming
Techniques. Devising a pro-
.gram, etc. Learn at your own
pace. with this valuable addi-
tion to your reference library.
£10.75.

Technical Book Services
P.0O. Box 79
Maidenhead, Berks. SL6 2EG
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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.

2 MICROPROCESSORS
280 the powerful CPU with 158 instruction, including
all 78 of the BOBO, controls the MM57109 number

System expandabie for up to 32K memory.
2 KEYBOARDS!

56 Key alphanumeric keyboard for entering high levei
language plus 16 key Hex pad for easy entry of
machine code.

cruncher. Functions include +, —, °, /, squares,
roots, Iogsgexponenu%§ trig functions, inverses etc.
Range 107" 10 9 x 19" to 8 figures plus 2 exponent
digits

EFFICIENT OPERATION

Why waste valuzble memory on sub routines for
numeric processing? The number cruncher handles
everything internaliy!

GRAPHICS!
84 character graphics option — includes
trangistor symbols! Only £18.20 extra!

MEMORY MAPPED

high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters.

RESIDENT BASIC

with extended mathematical capability. Only
2K memory used but more powerful than
smost BK Basics!

KANSAS CITY

low error rate tape interface.,

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PCB.

ONLY
£275.00

+VAT

COMPLETE
KIT

Cabinet size 19.0’ X 16.7" X 3.3*'. Television by courtesy of Rumblelows L1d., price £68.62

. ; PSI Comp 80. Z80 Based powerful scientific computer
‘ Design being published in Wireless World — NOW!

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 saemnflc 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.

SYSTEM
EXPANSION
COMING
SHORTLY!

e.g.
8K RAM Board
8K ROM Board

Prom Programmer

Printer Interface
etc.
etc.

Kit also available as separate packs: e.g.
PCB. Keyboards, Cabinet, etc.

Value Added Tax not included in prices

UK Carriage FREE

POWERTRAN COMPUTERS

(a division of POWERTRAN ELECTRONICS)

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER HANTS SP10 3NM (0264) 64455

PRICE STABILITY: Order with confidence. irrespective of any price
changes we will honour all prices in this advertisement until October 3 1st.
1979, if this month's advertisement is mentioned with your order Errors
and VAT rate changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p
handling and documentation.

U.K. ORDERS: Subsequent to 1 5% surcharge for VAT. No charge is made
for carriage. Or current rate if changed.

SECURICOR DELIVERY: For this optional service (U.K. manland only)
add £2.50 (VAT inclusive) per kit.
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PCB FOIL PATTERNS




PCB Foil Patterns

ETI OVERSPEED

Left: full size foil side pattern for the
overspeed alarm project.

SN

Right: full size foil pattern for the fuel
level monitor project

Below: full size foil pattern for the
warning systems monitor project

ETI WARNING SYSTEMS MONITOR
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VAT RATE: Please add VAT at
15% on total order value

Please send SAE for list

102

Please add 30p p&p & VAT

Government, Colleges, etc. Orders accepted

CALLERS WELCOME

Mon -Fri. 9.30-6 30
Saturday 10.30-4.30
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7480 sop | JARI3 o | 4052 sop | LM3BON 140p | TLO7 700 | goyse  200p 200p | 2N3442 140p| 40673 76p | 6A 400V 120p | 28R 7%
7481 100p | J.Che 100 | 4053 80p | LM709 36p | TLO72 950 | oro00  a2p | eser  eeb | 2N3565 v [T AT Hoog| W& D
7482 Bdp | iS85 a0y | 4054 150p [ LM710 50p | TLO74 150p | foass  3sp | P23 SEe N oeS eaop| 4087172 90p | 254400V 400p
74834 T0p | ucon  ggp | 4055  125p | LM725 350p | TLOB4 1300 | grosep  7op | TIPIOC  eon z~37oz/3:"'
7488 100p | JACD I | 4056 13%p LM733 100p | TLI70 s0p L 2p
7485 90p | J,700%  gop | 4059 800p | LM741 20p [ UONG11B 320p MEMORIES UART SUBMINIATURE SWITCHES
7486 30p 741596 78p | 40680 115p LM747 70p | UDN6184 320p 2102-2L 120p AY-3-1015P 500p Toggle
7483 175p 4063 120p | LM748 3sp | ULN2003 100p 21078 500m AY.5.1013P ;
490A 7415107 45p 5-1013 400p SPST 55p
749 30p 7405109  80p 4066 56p LM3302 80p | XR2206 350p 2111-2 225p IM6402 $00p SpoOT 58p
7491 80p | 00D 100y | 4067  4sop | LM3900 70p | XR2207 400p 2112:2 300p TMSBOT INC 400p DPDT 60p
74024 asp | JHOUIZ TP | 4068 22p | M3911 130p | XR2211 2114 525p . DPOT (centre off) 80p
7493A 30p 7505123 65p 4069 20p LM3914N 250p XR2216 875p 4027 370p CHARACTER Push & ‘o
7494 84p 7405124 4070 30p LM4136 120p | XR2240 4044 900p GENERATOR Stoima
7a95 700 | TRQIZE NP | 4071 22 | MCIZIOP 150p | ZNa14 80p 4116 Soerane > 995, a0 il
7496 850 | ic126 4072 22p | Mci4s8 55p | ZN424E 135p 5101 510p MCME576 3 ity
7497 180p 30w, MC1 N425 4 €10 {Biack only) 26p
7415132 9sp | 4073 22p C1495L 350p | ZN425E 00p 6810 350 RO-3-2513U.C 600p
74100 130p | TH2IS% O | 4075 22p | MC1a96 100p | ZN1034E 200p ROM/PROMSs RO.3.2513LC 6508 CRYSTALS
74104 88p | o, 0035 gy | 4076 107p | MC3340P 120p | 95H90 800p 745188 228p SN745262AN  1380p 100KHz 300p
74105  65p 745138 sop | 4081 22p MC3360P 120p | 11C90 £14 743287 350p 1MHz 370p
74107 3p 7213139 60p 4082 22p 745387 150p 1.008MHz 370p
74100 sse | JU2AT a0e | 4083 30p VOLTAGE REGULATORS 745871 8000 OTHER 3.2768MHz 380p
74110 55p 7405148 180p 4094 175p Fixed Plastic TO-220 74557‘ 650p 3245 400p 3.579MHz 200p
74111 70p 7405151 100y | 4096  120p 1A +ve “ve 93437 6820 500p 4MHz 350p
74116 200p 7403183 eop | 4097 300p 5v 7805 75p 7905  90p 93436 509 6850 500p 5.185MHz 400p
74118 130p | L.cic 200 4098  120p 12v 7812 75p 7912 90p 93446 650p 8205 320p 8.867MHz 350p
74119 210p 7415186 1 4411 £11 15V 7815 75p 7915  90p 93448 pots 8212 225p 10.7MHz 350p
74120 110p | 745132 10 | 4502 1209 18v 7818 90p 7918 100p 8216 225p 18MHz 300
7121 2% | sl S| 4503 7oe | 2¢v 7824 90p 7924 100p L . a224 oo 27.135MHz 3009
4507
e ::‘; 7415158 1200 | 4290 :: 100mA 1092 6502 12009 835 7032 EDGEBOARD CONNECTORS
74125 55 741160 130p | 451y 4 . 78L05  30p 79105  80p 6800 900p 8253 €12 0.156" Solder Tail
74126 oo: 7415161 100p | 4244 zsov 12v 78112 30p 79112 80p 6802 €12 8285 5509 2x 10 way 85p
T3 ven | asiez aee | 2210 75 | 1SV LS 3se B 80804 550p 8257 en 2x 15 way 100p
74132 750 7415163 100p | 4c4g 100p OTHER REGULATORS 80 1250p 8259 €14 2'x 18 way 120p
74136 75p | 7415164 120p | 4550 90p LM309K 135p LM320T-12 90p EPROMSs MC14411 €1 2x 22 way 135p
74141 70p | 7418165 180p | 4555  qo0p LM317T 200p LM340T-12 75p 17024 800p MC14412V £11 2 x 25 way 160p
74142 200p | 7415166 180p | ;555 g4 | LM3I2IK 625p  78HO5KC 675p 2708 900p 28010 €8 KEYBOARD ENCODERS
L TINIC T i | 4538 o | LM723 aJp 78MGT2C  135p 2716 €29 z80CTC €8 AY-5-2376 4 g0
4543 1 —
74148 1s0p | 745175 10p | 4553 ‘:: OPTO-ELECTRONICS LOW PROFILE DIL SOCKETS BY TEXAS WIRE WRAP SOCKETS )
74150 100p | 7415181 320p | 435¢ son 2N6777 asp oce71 130p Bpin  10p 18pin  24p 24pin 30p Bpin  30p 1Bpin 65p 24pin  90p
7415;;\ 70p ;44{.2:3? :gs 1560 2800 g:;g :g: %lll;go 3?,'; 1apin 12p 20pin  26p 28pn  40p t4pin  40p 20pin 70p  28pin 110p
41 ; : : i i g
;4|?,4 1;’,3: 7405192 140p jg?,g ‘m LEDS 16pin  13p 22pin  28p 20pin  48p 16pin  §5p 22pin B0p  40pin 140p
74155  90p | 7415193 140p | 45a3 sop | 2125 0.2 COUNTERS
74156  90p | 7415194 90p | Lo sop | TIL321R 75 TIL220Red  16p 74C925N 475p
74157 J0p | 7415195 10p | i3y gy | TL209Red - 2%e Tuz26r 18p ICM7217A 850p
74150 1900 | 745198 120w | 14500 7 2 2% Ti2Red 22 ZN1040E 700p VDU SYSTEM PARTS )
80 99» | 745240 175p | INTERFACEICs | TIL216Red  18p “c""‘;‘r;"g' ISER1200 T 55 Convert your TV into a VDU using Thompson-CSF TV
;::gg x ;:tg%:; };: mg:igg :w g(l)s‘guF.Avs 2000 FND500 120p CRT Controller IC. 16 line by 64 characters, cursor
FND507 120p All items are normally management, on screen, line erasing, compatible with
74168 100p | 7415243 170p | 75107 1e0p | DL704 180p  wANZs40 1758 stocked in depth and stock 9 D ChEHL
74165 130p | 74L5244 195p | 75150 175p DL707 Red  140p TIL31Y 600p items are despatched by any microprocessor system
;:}gg ;g ;‘L‘:Z%?,? 3452: ;g:g; ;;g: DL;B; RGvd ;;gv TiL312/3 110p return, Thompson-CSF CRT Controller IC SFF96364 1150p.
e P TIL321/2 13 -
T30 2a0n | 7415253 1a0p | 78322 27sp 1476 2288 1330 L e o oy RO-3-2513 650p. AY-5-1013 400p. 71301 ROM
74172 ASOp ;ﬁg%g; 120p | 75324 375p | FND357 12 7750/60 200p LINEARS, MEMORIES, TRAN- 700p.
74113 12% | jasase g By D DRIVERS 9368/9370  200p SISTORS ETC. AVAILABLE. PE Memory Mapped VDU System Kit £49 inc. VAT
74175 8sp | 7415266 50p | 75491/2 96p e o (Reprint of PE articles 75p)
74176 7sp | 7415273 1306 | 126 2505 LIS EDe o ) AL Elekterminal VDU System Kit £69 inc. VAT
1177 T | JiiSaes 100 | oves  een | 533 100ma  B8p 909 1A 270+ | ELECTROLYTIC PARTS AVAILABLE FOR MANY PROJECTS 4 DIGIT
Al 5% | 7ais3es 2em | 8797 160p | 12042 100mA  4sn 01215 fo2 || e COUNTER, CLICK ELIMINATOR, TACHOMETER, 5A
24161081 50n By o | SR 0120712  500mA 280p+ 20-2430 1A 340+ | AVAILABLE VARIABLE POWER SUPPLY. Send SAE for the list.
74184A 150p | 7415365 160p | 81.S97 140p ERHIE LR850 S100 Busboard £12
7441 gg % ;:ggg; :& gésﬁga :& (Please add 50p plip charge to all iterns marked + above our normal p&p charge)
741
74190  eop | 7415373 180p | 9602  220p VEROBOARDS
74191 90p | 7415374 195¢ | 9603 &0p ANTEX DIP Breadboard 4.5 x 6.15 We carry a large stock of standard TTLs, 74Ls TTLs, Memories,
“RESISTORS High Stab Carbon Film 5% Tol E12 EOLDERING T o CMOS, Linears, Regulators, Opto-Devices etc., and can offer very
*%W 10R-10M 5p/ pack of 3 {one value) Mode! € 16W D B (T competitive prices. We welcome inquiries for bulk quantities. Official
‘%W 10R / odel C 16W  400p 16 x 16 pin DIL ICs} P! p! q ) nt
_;'N:BT'1':"'7PPR-EP;C“T;'5‘°"“3'"¢) X 17W 415p DipBoard 4.5 x6.15  340p orders from local and overseas govt. depts., universities, colleges.
\ URE ETS Horz/Vert X25 415p (With tracks for 31 way connec- h isati d i Authoriti d with-
1OOR-1M 10p CoN 4150 o research organisations, Broadcasting Authorities etc., are accepted wi
::/AF:C?GNJ?&CK POTENTIOMETERS . Connector Plug 31 way  100p out Pfepaymem~ ) .
YRk T Og Spare Bits Connector Socket 31 way 110p All Semiconductors for current ET! Projects (except Sponsored) are avail-
ngie P C/CX/CCN 48p VQ Board for ICs — no track
Single with DP Switch 5K-1M  §5p X25 50p it 105 able. Please phone or S.AE.
Dual SK-1M  70p ek .

TECHNOMATIC LTD.

17 Burnley Road, London NW10
(2 minutes Dollis Hill tube station} {ampie street parking)
Tel: 01452 1500 Telex: 922800
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DIY with the
PROFESSIONALS

Construct your own mixer, large or
small, from our range of commercial
electronic sub units. The same high
quality units used to construct our
own audio mixers supplied to radio
stations, public buildings, govern-
ment depts. etc. Now available in kit
form or assembled and tested. Plus
full range of panels, metal frames etc.
Postal enquiries to Dept. D.E.T.

' PARTRIDGE
ELECTRONICS

(A. C. Partridge Ltd)
56 Fleet Road, Benfleet, Essex
_Telephone (STD 03745) 3256

BRITISH MOTOROLA.
6800 SYSTEMS

6800S: 16K Dynamic RAM, 1K Mikbug
compatible monitor, room for 8K
BASIC In ROM, VDU with u/l case and
graphics, CUTS and Hi Speed tape
interfaces, Single pcb with power
supply components. Price of kit from
£275 with out kdb or £299.00 with
keyboard.

Minl 6800 MK2. 1K user RAM, CUTS,
VDU with u/l case and graphics with
QUERTY keyboard from £152.50
NCU Board. This number cruncher
using the MM57109 is supplied with
our own Basic style program on tape
(3K bytes) that wiil outperform any
of the 8K Baslcs as a programmable
calculator. Suitable for any 6800
system with Mikbug. Kit price £32.09
8K RAM (2114) and 5 or 10K PROM
board. This pcb is bus compatible
with the above systems and has all

the buffering and decoding that you
need. PCB only, £13.00

MICROCASE. A big beautiful grey ABS
Moulding with heavy aluminium chassis big
enough to house a big system. £29.00.

ALL PRICES WITHOUT VAT AND POST.
PLEASE SEND S.A.E. FOR LEAFLETS,

HEWART MICROELECTRICS
95 Blakelow Road, Macclesfield,
Cheshire.

INTENSIVE WEEKEND
COURSES IN

BASIC

including hands-on mini com-
puter operation.

This short intensive course is intended to
instruct from minimal knowledge to an
operational capability of computer pro-
gramming in BASIC high level language.
The course is fully residential from Friday
evening to Sunday afternoon.

Option of non-residential weekend, week-
day evening and weekday courses avail-
able if required.

For further details of dates available,
fees, etc.;

Phone (0401) 43139, or write to:
CLEVELAND BUSINESS SERVICES
Cleveland House, ROUTH
Beverley, North Humberside

COMPONENTS TEST EQUIPMENT. CCT
boards, anything electrical/electronic
purchased for cash. "Q"" Services Electronic
(Camberiey) Ltd., 29 Lawford Crescent,
Yateley (02652) 871048, Camberley, Surrey.

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, _

TRITON COMPUTER, built and fully
operational, 3K user RAM on board, Humbug
V5.1 monitor and extended Tiny BASIC.
Philips N2218 cassette recorder for program
storage. Reasonable offers please. 01-674
5439 after 7 p.m.

ASSEMBLED KEYBOARDS to your
requirements: 20 low-bounce key-switches
on PCB, 5x4 format. Labelling to your
specification or standard hexadecimal. Suit-
able for Mk. 14. £7.90. T. Davy, Electronics
Today International, Box No. 101, Advertise-
ment Dept., 145 Charing Cross Road, London
WC2H OEE.

“KITSWITCH.” Hex-Keyboards easily wired for any
format. up to 25 low bounce keys, P.C. Board, Ribbon
Cable, Connector. £10.25. Send for details. — 186
Musiey Hill, Ware, Herts. Tel. Ware (0920) 61944,

KEYBOARD, 48-note F-E, unused, £18.
Case for 3600 synth or similar project £10. C.
Ewing, 55 Pearl Lane, Vicars Cross, Chester,
0244 41707.

A SUPERB QUALITY STEREO POWER
AMPLIFIER OFFER! Protected output of
60w (RMS-8Q)) Stereo via din socks. Case
inc., controls vol., select etc., Power
Smoothing, 12/35v wkg. 0.03% Thd, 22
trans., 1 amp drivers — 90.w plastic outputs.
Tested — Boxed — data £10.50. Queries
s.a.e. please. Klifco Electronics, 1 Regent
Road, llkiey, W. Yorks LS29 9EA.

TRANCENDENT 2000 built and functional
but needs setting up, £200 o.n.o.; 3600
front panel £8; also some pcbs and com-
ponents. WALSALL 403353 after 6 p.m.

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range o! poputar 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 tull processing instructions (no
unusual chemicals required)

Alfac range of etch resist transters and other
drawing materials for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
. SERVICES
MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

ELECTRONICS TODAY INTERNATIONAL — SEFTEMBER 7570

CIRCUIT DESIGN, Prototype construction,
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)
536.

DESIGN AND CONSTRUCTION SER-
VICE. Prototype audio, digital, RF circuitry or
equipment. For professional or amateur
applications. Let us translate your ideas into
hardware (or software). Contact: Westbury
Technical Services, 121 Barton Street,
Gloucester. Telephone 0452 76361.

LAMP STRINGS FOR DISCOS, DECOR-
ATIVE LIGHTING, WINDOW DIS-
PLAYS, ETC.

Kit. LS1. Full kit qfall electrical items with full
instructions. Kit contains: 200 lamps (50
each red, green, blue and yellow). 200 pre-
cut and stripped wires, 40 sleeves. Only
£10.00, CWO (VAT and P.&P. included) —
J.H. Associates Ltd. (HC1), 52 Silver Street,
Stansted, Essex.

GG

+P/P £3.45
£114.99 &oitmen A
BEST OFFER EVER
Camera Kit, Lens,

Vidicon & Modulator

CROFTON

Tel: 01-8911923 &2l

details

<>
omM=>

BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED DIGITAL
ALARM CLOCKS

(8} 2) 3
Returned to Service Department within guarantee
period.
(1} With alarm repeat — S.R.S.P. of £17.00 offered at
£3.95 inc. VAT
{2) With luxury lamp and repeat alarm as featured in
most major U.K. Mail Order catalogues, S.R.S.P.
£31.00—offered at £7.95 inc. V.A.T.
(3) With integral luxury light and repeat alarm also as
featured in most major U.K. Mail Order catalogues,
, S.R.S.P. of £32.00—offered at €7,45inc. V.AT.
“These will be sold as received from our customers with
the existing fault(s) and without guarantee.
" Discounts available on large bulk purchases

PRESCOTT CLOCK AND
WATCH COMPANY LIMITED
| Prescott House. r Road. London 2 6ER
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THIS SECTION IS A PRE-PAYMENT SERVICE ONLY

MINI-ADS: 31/4" x 21/8", 1-3 £38, 4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 19p
per word. Minimum 25 words. Boxed classifieds are £6.33 per col. centimetre. No P.O. Box Numbers can|-

be accepted without full address.
Enquiries to: Advertising Department, 01-437 1002/5, 145 Charing Cross Road, London WC2H OEE

FOR NASCOM 1|
IN SCOTLAND
SEE STRATHAND

COLOUR MODULATOR

FOR ALL TV GRAPHICS!
£9 -95 Red. Green, Blue inputs (can be mixed)

inc. UHF Coming soon. Nascom Colour Kit
Modulator £39.95 inc. Graphics Software

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 WILLIAM STUART SYSTEMS In stock now:
59 Station Road,N G, Northampton i HW"':%E"?J_:E};{(:;;‘;?‘%l'f%zifnmw' e Nascom 1
Feiaycar ccess welcome

Buffer Boards
8, 16, 32K Ram Boards
Super Tiny Basic
Zeap on tape

SITUATIONS VACANT

ASSISTANT FILM
RECORDISTS
& TRAINEES

WOULD YOU LIKE TO SPECIALISE IN
SOUND WITH THE BBC TV’S FILM DEPARTMENT?
THERE ARE VACANCIES IN WEST LONDON.

8K Basic on Tape
High speed cassette interface professional
T.V. Monitor in kit form and other pro-
ducts arriving daily. 4
Please note it is not our policy to advertise
Nascom products which are not currently'
available. :

STRATHAND
44 St. Andrew’s Sq.
Glasgow G1 5PL
041-55267310r2
Access and Barclaycard sales welcome
Callers welcome 9-5 Monday to Friday

TRITON FOR SALE. Ready-built and run-
ning. 4K Ram £250 o.n.o. (Save over £100
on kit price alone.) Must sell — Tel. Bristol
(0272) 693871, ext. 737. Office hours. Ask
for Mark Davies.

ELECTRONIC SERVICING.
Manufacturers / Distributors, we have facil-

ASSISTANT FILM RECORDISTS work initially in sound
transfer and dubbing areas operating sound recording and
reproduction equipment for a wide range of programmes.

There are prospects of progressing to mobile Film Recording work
in due course.If you have professional experience in this field,

the starting salary would be £4185 p.a. perhaps higher if
exceptionally qualified, rising to £5605 p.a. An additional
allowance is paid for shift work (not nights). Normal hearing is
essential.

EXCELLENT TRAINING is given if you have ambitions to do
this type of work but lack experience. You will need ‘O’ level
standard of education or equivalent, preferably including Physics
and/or Maths and a basic knowledge of electronics. You should be
able to demonstrate a practical interest in sound and recording.
Trainees will start at a salary of £3800 p.a. early in 1980 and should
qualify for promotion to Assistant Film Recordists about a year later.

Conditions of Service are good. Telephone or write immediately
for an application form and further particulars, enclosing
addresscd cnvelope and quoting reference 2383/ET, to
Appointments Department, BBC, London WIA 1AA.
Telephone 01-580 4468. Ext. 4619.

B|B|C K1
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ities for field or bench service of a wide range
of electronic equipment. |f you require a
service agent in the South West contact:
Westbury Technical Services, 121 Barton
Street, Gloucester. Telephone: 0452 76361.

DIGITAL WATCH BATTERIES. Any make
of size. Please quote type 60p + 10p P.&P. 2
for £1.20, 4 for £2.40, 6 for £3.40. Disgount
for large quantity. — F. S. Butler, 511 Ful-
bridge Road, Peterborough PE4 6SB.

Q Available fo ETI projects
™ from day one of ETI, '‘phone
your order

Amed LW\

[Faw i
| !‘ ECIAL OFFER—Single

sided Pax PCB mat, four off,i
* i1 4% x 6%, 99p all up

358

Y 88IR

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tek01-891 1823
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VMOS POWERFETS

(with free data and ideas sheet)

VNGB7AF (60v, 2A. 15W, T0202) ... .. . .. . 85p
VN 10KM (60v, V2A, 1W, TO92+tab) ...... 60p
(plus 10p for 20% lower Ronmax. selection)

96 page VMOS Design Catalogue . ......... 45p
BIFET OPAMPS

TLOB1CP (TLO7/B series 13v/uS) ......... 29p
TLO74CN (Lo noise/distortion) . .......... 120p
LFI374INQJFET741) ... . . . . '’ 27p
BIMOS OPAMPS

CA3140E (MOS-TTLinterdfaceetc.) ....... .. 38p
QUAD NORTONS

LM3900N (cheap opamp substitute) .. ... . 43p
MC3401P (cheaper dittol) .. ....... . .. . .. 35p
OTHERS

709C (TO5.12v/ uS decompensated) . ... ... 15p
741C fflamoust) .. ... 18p
308 (lzmax 7nA, lsupply 0.35mA) 0T 25p
LM78LOSACZ (5% accuracy, TO92) . ... ... 29p
FAST LOCMOS

4001B (4, 25n8) .. ........... ... .. ..
4007UB (15 20nS)

4011B (tp 25nS)

4013N (fiog 25MHz)

40168 SBW 9OMHz)

40178 {fog 16MHz)

40208 (fiog 25MHz)

4069UB (1 20nS)

(all figures typical with 10-volt supply)
All offers subject to availability.
P&P 20p. Mail Order only

J. W. RIMMER

367 GREEN LANES,
LONDON N4 1DY

Electronic kits for the thrifty

Build 50 Interesting Projects on a P.C. Chassis with
surplus components from your **Spares-Box."

EXPERIMENTER’S
PRINTED CIRGUIT KIT

Contents: 4 small boards to suit the enclosed designs.
Etching Powder, Resist Paint, Solvent, Degreaser and
Etching Instructions; aiso 50 Circuit Oiagrams, Chassis
Plans & Layouts for simple Radio Receivers, Transmit-
ters, Intercoms, Amplifiers, Instruments, Gadgets, etc.
you can build at negligible cost with “Surplus™ or
reclaimed parts and transistors you already have. Price:
£1.70. Postage & Packing 30p.

PHOTOELEGTRIC KIT

A kit of basic parts to build a simple, |.R.-sensitive
Photoelectric Switch. Contents: Phototransistor, Tran-
sistors, Diode, Resistors, Connector, Relay Chassis
Board, Case, Screws and full instructions

Price: £4.50. Postage & Packing 50p.

OPTICAL KIT

A kit of parts to build an |.R. folded-beam Projector and
Receiver 1o suit the above kit. Contents: 2 Lenses, 2
Mirrors, 2 45-deg. blocks, Infra-Red Filter, Lampholder,
Building Plans. Price: £3.70. Postage & Packing 30p.
Both kits together make an Invisible-Beam Alarm.

EXPERIMENTAL ELECTRONICS

335 Battersea Park Road
London SW11 4SL
Send SAE for full details of kits and
circuits

| Gmriet £19.9

} VIDEOGRAPFH auc.0 osGiunscoms

| ©.8 66

Videagraph II links 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
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc
Luxury cabinet and
controls. £9:95

READY BUILT UNIT £39 95 + £1.00 P&P
VVILLIAN/ power House. Blilericay Road
STUART oo B

AF

SYSTEMS LD Telephone: Brantwood (0277) 81

SECURITY

PRODUCTS

Designed for the Do-It-Yourself market. Easily
installed. Full instructions supplied. As supplied
1o the trade.

Meagnet and Reed Switch . . ., .. Flush 85p

Surface 85p
Pressure Mats .. ... .. . .. . Large £2.10

Stair £1.35
6' Heavy Duty Bells ... ...... .. £10.50
Sirens 12v84dB @ 10’ .. ... ... £7.05
Bell Covers . ... . e £8.05
Window Foil Self-Adhesive .. ... . £3.20
Foil Blocks . ...... .. .. . ... .. 20p
Door Loops, complete ... .. ... . £1.10.
Key Switches, top grade ... ... .. . £4.00"
‘Control Panels from ... . .. . | £29.50

Radar, Infra-Red, and many other items avail-
able. Price list supplied free
Please note that our Prices now INCLUDE VAT
at 12%2% + P&P

SECURITY CATALOGUE
Giving details of current professional alarm
techniques — £1 (refundable on orders over
£10)
Access and Barclaycard Sales welcome
We also sell Nascom 1

STRATHAND SECURITY

44 St. Andrew’s Sq., Glasgow G 1 5PL
041-552 6731 or 2

ORGANISE YOUR COMPONENTS!

/

N
~d

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%2ins. deep.

£1.90 each, including p.p. and VAT
Four for £6.95 (64 compartments)
Eight for £12.60 (126 compartments)

Cheque or P.0. to;

HELISTAR SYSTEMS LTD.
150 WESTON ROAD
ASTON CLINTON
AYLESBURY, BUCKS HP22 5ER
Tel. Aylesbury 630364

—
ROADRUNNER WIRE
THREADING SYSTEM

Introkit £9.88, Wiring Pencil with full
Bobbin £2.44, Distribution Strips glue fix
20/pkt. 6" long £2.80 pkt., press fix
20/pkt. 2'* long fit Vero/RS Bds. £2.92
pkt., Bobbins of “"Q.S.E.”" wire 4 of 1
col./pkt. green, blue, copper, pink £2.12
pkt.

SPECIAL OFFER: Oryx 50 temp. cont.
iron & stand £12.50 (rec. price £13.25),
Microshear Cutters £3.15 pair, Conduc-
tive Paint £2.35, DIL Breadboards + &
Gnd. Bus, 20 lc Posns, Decouplers, C-
Fingers £1.50 ea.

Prices include P&P. Please add 8% VAT.

T. J. Brine Associates
Blackdown Rural Inds.
Haste Hill
Haslemere, Surrey
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FREE B BUG
valued at £23.00
plus 10 x C12 cassettes
0 valued at £4.00
) plus Standard Modulator

valued at £2.25

COMPUTING? | wirs every Nascow

Start now and don’t get left behind THE NASCOM 1
is here Ex-stock with full technical services

Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software — many now available.
The Powerful Z80
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable}
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
no drilling or special tools
— Just neat soldering
required.

Only T19%80 + 8% VAT (includesp & p + insurance)

Manuals seperately 2.95 NEW LOW PRICE
Z80 programming Manual 6.90 £165

INTERESTED ., ,
IN HOME =

Z80 Technical Manual 295
P10 Technical Manual 2.95 Power supply suitable for
(Al prices add 8% VAT) NASCOM 19.90

NASCOM AD ONS — Nascom improved monitor B Bug (2K)
featuring — *Four times tape speed *Direct text entry without
ASCIl *Extended keyboard facility *Additional useful

subroutines £23.00

Nascom Vero Case Nascom Music Box Kit £9.90

£22.50 (write your own tunes and play
Nascom Joy Stick Kit them on your Nascom.
£14.90 Complete with full documentation).

GRAPHICS ADD ON BOARD £9.90
Comiplete kit to upgrade your NASCOM for graphics capability
includes full documentation and demonstration program

NEW! AT LAST 8K BASIC ¢46!
FOR NASCOM 1 S95588" orcri

THE EXIDY SORC

SERER. (34,
ggnnngs;ég SYSTEM A Z \\70—0/
et «.:;,'.

The Sorcerer Computer is a completely
assembled and tested computer system

Standard contiguration includes 63-key
typewriter style keyboard anu 16-key
numeric pad, Z80 processor, dual cassette
/0 with remote computer control at 300
and 1200 baud data rates, RS$232 serial 1/0
for communications, parallel port for

direct Centronics printer attachment. 4K \/\
ROM operating system, 8K ROM E CK
Microsoft BASIC in Rom PacTM cartridge, I O
composite video of 64 char/line 30 line/ LOOK! s‘
screen, 128 upper/lower case ASCII set *32K RAM on board
and 128 user defined graphic symbols, *RS232 interface °"8K BASIC ROM
operation manual, BASIC programmiry *CUTS interface "4K MONITOR
manual and cassette/video cables, connect *KANSAS CITY interface *S100 BUS
ion tor $-100 bus expansion *User defined graphic symbols *280 cpu

L] v +
16K £86¢Q £725 2K BOB €790 credit tacitities avaitable. + VAT

MODULATORS UHF Channel 36

Standard 6 meg band width £2.25
High Quality 8 meg band width £4.90 EX-STOCK

VAT AT COMP STILL 8%—WE
PAY THE EXTRA. PLEASE QUOTE
“ETI 200" ON ALL ORDERS

THE TRS-80 (SPECIAL SCOOP)
Low Priced, Ready to Go!

PET COSTS LESS
AT COMP andit's

a pedigree

The No. 1 Personal Computer

in the U.K. £4998K SAVE |
+ VAT

Affordable £50

for the first time user and
the professional check out
the PET, the world’s most
popular personal computer. )

Also 16K big professional keyboard £590 + VAT

NEW! THE
ITT APPLE
~(2020)

EX-STOCK

4K
LOW PRICE
MEMORY UPGRADE
PURCHASED AT TIME OF

* Full cotour - UHF output
* Audio cassette tape interface * Up 1o 48K RAM on board * BASIC in
ROM (graphics commands include COLOUR = VLIN. HLIN, PLOT and SCRN)
* Built in Loudspeaker' *Buckets of software aiready available "disk system
(110 K byte per drive — includes controller) only €425 + VAT

EX-STOCK

»

g

Use your own cassette

Level-ll with 4K RAM

Improved graphics, print
formatting, and a faster cassette
transfer rate are features of

+
£350 "
Level-ll BASIC. ("*0*

<0 PLUGS INTO
S YOUR OWN TV

Level-ll with 16K RAM
£399"

A combination of 16K RAM and
COMPLETE WITH

the powerful Level-l! BASIC
UHF MODULATOR

produces a system capable of
handling most demands.

KEY BOARD ONLY

UK POWER SUPPLY INCLUDED

All prices include VAT except where shown. Orders over £5 post and
packing free otherwise add 20p. Please make cheques and postal orders
payable to COMP, or phone your order quoting BARCLAYCARD or ACCESS nu
OPEN — 10am to 7pm — Monday to Saturday _““‘w:"' B
CREDIT FACILITIES ARRANGED —

.
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statements Much faster than currently available

” ) personal computers
] \ * Professional 52 Key keybozrd in 3colours — sof
A\ / ware polled mearmng that all debouncing and key

The Compukit UK101 has gecedingldopelsoitware

r ) +  Video output and UHF Highgrade modulator (8M
everything a one board "superboard’ should have Bandw:dth) whp ‘h ects dﬁe% 1o the aeLr| :‘(::r‘ ‘eké
+ Uses ultra-.powerful 6502 microprocessor of your TV Channel 36 UHF
a 50Kz Frame refresh for steady ciear picture #» Fully stabilised 5V power supply including trans

US A products with 60Kz frame refresh always former on board

resulls in jittery displays) * Standard KANSAS city tape interface providing
48 chars by 16 ines — 1K memory mapped «ideo  high reliability program siorage use on any

system providing high speed access to screen display standard domestic tape or cassette recorder
t 4K user RAM expandabie to 8K on board £49

enabling animated games and graphs *

= Extensive 256 character set which includes full  extra

upper and lower case alphanumerics. Greek symhx « 40 line expansion interfac2 socket on toard for
for mathematica nstants and numerous graphi attachment of extender card containing 24K RAM and
haracters enatiling you to form almost any shap2you  disk controller {Ohio Scientific compatible)

desire anywhere on the screen * 6502 machine code accessible through sowerful
» BK full Micr ft Basic in ROM compatible with 2K machine code monitor or board

PET APPLE SGRCERER hence taking the heacache + High quality thru plated PCB. with all IC's
out I progremming by using simple Erglish unted on socket

Delivery date June 1979
FULL CONSTRUCTION DETAILS at the 1979 MicroCormputer Show

IN P.E. AUG 1979 EDITION Customer orders in sirict rotation only

SEND ONLY £10.0C DEPOSIT TO RESERVE ONE

A tape of t0 programs on cassette —
educational games. etc. will be supplied tree of N@ EX;E?SRNNEEADNEgéJgST HIT
charge with each kit

Simple Soldening due to clear and consise Build, understand. and program your cwn
nstruction mpiled by Dr.T. Berk. BSc PhD computer for only a small outlay.

COMMANDS
CONT LIST NEW NULL RUN ONLY + VAT
STATEMENTS £219
CLEAR DATA DEF DIM END  FOR including RF Modulator & Power supply
GOTO GOSUB F GOTO IF THEN INPUT LET Absolutely no extras
NEXT ON GOTO ON GOSUB POKE PRINT READ
REM RESTORE RETURN >TOP SPECIAL CHARACTERS

4 Erase e being typed. hen provides carriage
REXPRESSIONS R el e e

CPERATORS 32 " 4 Erases last character typed

The b "/t NOT ANDOR >< <> > =< RANGE 107°% 10 1 CR Carriage Return — must be at the end of eact

Compukit VARIABLES

UK101 ABC Zandtwc letter variables Separates statements on a line

“haracter Set The aboy an all be subscripted when used in an CONTROL/C Execution o printing

/ ables L / d AS nterrupted at the end of a | ne
array tring vanables use above names plus $.eg BREAK IN LINE XXXX' s crinted. indicating fine

TN( ~OSX} el RE( INT(X umber of next statement to be executed or printed
Ut g ) FREX NI CONTROL/O  No outpl Jr until returm made ta
000000.0.30.! SQR(X TAB() TAN(X) USR(l) mmand mode If an Input statement is enc duntered

STRING FUNCTIONS either another CONTROL/O s typed an err
ASCIX HR FRE(XS) LEFT$(XS EN(X$) MID$(L$ | J f
AGHTE X8 * STR$(X VALXS l Equvalent to PRINT

FUNCTIONS

;’u’o i L "- PEEK( S(h ND(X}) SGN(X)  SIN(X)

AS REVIEWED IN HOBBY ELECTRONICS

Colour Programagame

NGLANDS MOST POPULAR TV GAME KIT

now back in stock atreduced prices

Y TELEPLAY
53 have produced a new product of easy to assemble carincge games for you and

L all your family thal will not go out of date Just ADD each new cartridge. as it
becomes availatle and your ur video centre will te up to date the Teleplay
way You will save pounds n the long run Works OK on Blackm and white TV
The Teleplay Kit f a Profes nal Fimshed Inject Mounterd Box
ystick Har ont ne cartridge which consists of 10 games
Football Tennis S quash (1 & 2 players) Shoot e'c Mains Adaptor A
h are pre-drilled No Special equipment required You |l be surpr sed how
~asy 1t to assemble this professional kit' Instruction Manual supplied
eparately at 0 «5p TELEPLAY GIVES YOU TWICE THE FUN BUILDING ANC
PLAYING THE MOST PROFESSIONAL TV GAME KIT EVER OFFERED
Electrical knowledge is not a necessity to assemble t1is project — just simple
soldering
- Every 3 month NEW qamn will becomme available to vou and those already
i ™ rr v /¢ der produ ubmarines Space War Wipe Out ar a7y more
r £ he price of the e will vary from £12 €19 depending up the nplexity of
the game Al Cartridges fully assembled

STUNT CYCLE 4 gam Cartridges and Hand C £1 290 —

<

SR WIPE OUT 6 £11.90 /5>
];t.c',\n Mandicapind

Stch TAWK BATTLE  Carirdge and Hand £18.90

ROAD RACE 2 game Cartridge nt already with basic kit 21090
EUROPE'S LARGEST STOCKIST OF TV GAME CONMPONENTS.

COMPUTE.R 14 STATION ROAD, NEW BARNET, HERTFORDSHIRE  TEL: 01-441 2922 {Sales) 01-449 6596

_CLOSE TO NEW BARNET BR STATION — MOORGATE LINE TELEX: 298755 —
COMPONENTS OPEN — 10am to 7pm — Monday to Saturday CONTINUOUS DEMONSTRATIONS ;'E__:
VISIT OUR NEW OUR NEW SHOP AT 1 WALLCOT BUILDINGS,LONDON ROAD, BATH, AVON. (PART OF THE COMPSHOP LTD GROUP

ber
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A 63-key ASClI keyboard with 625-line
TV interface, 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. Fuil specification in our
catalogue.

These are just some of the metal cases
we stock. There are dozens of plastic
ones to choose from as well.

See pages 52 to 57 of our catalogue.

Adnassive fiew
. cattlopue fron
D&r\m Maphn that s even
R’, u tigget and better
g3 than befare {f you
&7 i N ever huy election
,J, smponeits, this s
¢ e one catalogue
vou i tnot he
without Oyer ¢
apes sumen full
wulour atsa
vomprehiencive
auitde to electran
npenents with
hundreds of
plistugraphs and
sttty anet
page after page of
vl ble data

O b monthl, e s etter contans Jar mteed price

vl otter e llhe late Toees b Mt

Mobile amateur radio, TV and FM
aerials plus lots of accessories are
described in our catalogue.

A digitally controlled stereo
synthesiser the 56008S 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!

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).

NTRPLIN

ELECTRONIC SUPPLIESLTD

NAME
~ _ ADDRESS

@)

A\

h. .

%0
) Postthis ©
coupon now for your -
copy of our 1979-80
catalogue price 70p. 0

Please send me a copy of your 280 page
/n catalogue. | enclose 70p (plus 37p p&p}. A
If 1 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 n

International Reply Coupons.
1 enclose £1.07.

ETI979 h

-

A superb technical l;ookshop in your
home! All you need is our catalogue.
Post the coupon now!

A hi-fi stereo tuner with medium and
long wave, FM stereo and UHF TV
sound! Full construction details in our
catalogue.

4 Add-on bass pedal unit for organs.
i ' Has excellent bass guitar stop for
‘d guitarists accompaniment.
4 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.
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