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TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER

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

The TRANSCENDENT 2000 1s a 3 octave instrument transposable 2 octaves up or down giving an affective 7 octave range There s portamento pitch bending a VCO with shape and prtch
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control, a noise generator and an ADSR envelope shaper. There Is also a slow oscillator a new pitch
detector, ADSR repeat, sampte and hotd, and special circuitry with precision components to ensure tuning stability amongst its many features
The kit includes fully finished metalwork, fuily assemblied solid teak } 3 ; .

cabinet, filter sweep pedal professional quahty components {all OSCRLATOR Voo
resistors either 2% metal oxide or %% metal tnm)) and 1t really 1s - ey o
complete — nght down to the last nut and bolt and last piece of wire!
There1s even a 13A plug m the kit — you need buy absolutely no more
parts before plugging in and making great music! Virtually ail the
components are on the one professional quality fibreglass PCB printed
with component locations All the controls mount directly on the main
board, all connections to the board are made with connector plugs and
construction 1s so simple 1t can be built easily in a few evenings by
almost anyone capable of neat soldening! When finished you will
possess a synthesizer comparable in pertformance and quality with
ready-built units selling for between £500 and £700!

COMPLETE KIT
ONLY
£172.00 + vAT!

Comprehensive handbook supphed with all complete kits! Thig
fulty descnibes construction and tells you how to set up your
synthesizer with nothing more etaborate than a multi-meter and a
pair of ears!
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Cabinet size 24.6'' x 15.7' x 4.8 (rear) 3.4"" (front)

' AS FEATURED IN LAST MONTH'S MAGAZINE
, Another superb design by synthesizer expert Tim Orr!
”[w, TRANSCENDENT DPX

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

The Transcendent DPX is a really versatile new 5 octave keyboard instrument There are two audio outputs which can be used simultaneously On the tirst there 1s a beautrfui harpsichord or
reed sound — fully polyphonic 1 e you can play chords with as many notes as you ke On the second output there 1s a wide range of different voices, sull fuily polyphonic It can be a

sounds — just like an acoustic plano The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism
There 1s a master volume and tone control, a separate control for the brass sounds and also a vibrato circunt with variable depth control together with a variable delay control so that the vibrato
comes in only after waiting a short tme after the note 1s struck for even more realistic string sounds

TRANSCENDENT DPX

Cabinet size 36.3'' x 15.p' x 5.0" (rear) 3.3"' (front)

COMPLETE KIT ONLY £365.00 + VAT! -

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

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

Although the DPX 1s an advanced design using a very large amount of circuitry, much of 1t very sophisticated, the kit 1s mechanically extremely simple with excellent access to all the circurt
boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the panet circuitry from the main circuitey in the cabinet

The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts bolts, etc , even a 1 3A plug — you need buy absolu;eizyorz)?
mare parts before plugging in and making great music! When fimished you will possess an instrument comparable in performance and quality with ready-built units selling for over £
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ELECTRONICS

CAPACITORS Electrolytic Can Type Order Code Miniature Low Value Order Cade
Electrolytic Axial Leads Order Code High Ripple, |EC Grade 1, Low E S.A. Cap HR + uF + Volts Polystyrene, Axial, * 1% Tol,, & 63V D.C, Wkg Cop 424
10% 10 +50% Tol Cap 015 + uF +Vde. Supptied complets with Vertical Fixing Ctip Ceramic Plate, Radial, Low K. 1.80F -8 2pF + 250F Tal; 10-330pF - 2%.Tol, 100V D.C. Wkg Cap sgg
©85" A@S0°C 166 Ceramic Plate, Radial, Med K, 110% Tot, 100V D.C. Wkq Cap 6.
;.; vae |6 | 25 0 s: 220 :; :25 REDIAOESE ;_gA ks 184 Ceramic Plate, Radial, High K, —20% to +80% Tol, 63V D.C. Wkg can 20
. 22 + Value
;; z ;g%z: :25 §§2 ,5;;2 546 pF | 424 | 632 | 630 629 oF ’ 424 | 632 ' 630 | 629 nF | 424 632 | 630 623
33 8 2200uF 26V 134 1.84 175 1 100[16 & 0 | 25 6
a7 8 4700uF 25V 468 64 20 12 120(16 8 12 | 26
68 g 10000 F 26V 8.0A 11.24 264 5 150/ 16 8 15 | 26
10 9 220004F 25V 1284 1794 438 18 5 18016 6 18 | 27
15 | 10 10004F 40V 09A 1.2A 168 2.2 5 220 16 & 22 | 28 8
22 12 22004F 40V 2.4A 33A 188 2.7 5 27018 8 27 | 38
33 8 47004F 40V 5.6A 784 231 33 5 23018 8 3 [ a
a7 | 10 12 10000 uF 40V 924 1284 367 39 5 390/ 18 5 39 | a3
68 10004F 70V 18A 254 190 a7 5 470 18 5
100 [ 8 12 2200uF 70V 40A 564 235 5.6 5 560 16 5
150 8| 9 23 47004F 0V 754 10.54 376 68 5 680 16 5
220 J 12 24 34 1000uF 100V 4.0A 56A 222 8.2 5 820 16 5
330 28 37 2200,F 100V 784 10.94 346 10 5 1000 16 s |s
a70 2 30 a4 2 5 1200 16 5
680 19 | 28 6 50 15 5 1500 18 6
1000 = 28 55 Electrolytic Radial Leads Order Code z s ;g% :g @ |
5 6 +uF + Volt
2200 39 U5 0 ESA D Cop 030 4 P+ Volts 27 5 2700 18 6 i
uF vde 63|10 | 16| 26 | 35 | 40 | 50 | &3 23 5 3300/ 18 M
47 8 39 5 3900 18 [
68 6 47 5 4700 23 7 |8
Tantatum Bead Order Code u s = 2 b
20% Tol Cap PR+ uF + Volrs 22 8 82 | 6 8200| 23
»F o vde [315/63[ 10 | 16 |25 | 38 33 1 ]
gv: s ;; s | [ g Polyester Radial Leads Order Code
u_,? Z 10 [} | 8 Dipped Type, :20% Tol. ™ 250V D.C. Wky. C280/352 Style Cap 352
033 a 15 6| 7 8 | 10 Mautded Type. - 10% Tol, »>100V D.C. Wkg. 10.2mm Pitch Centres Cap 360
0.47 9 2 6| 7 o8| e Moulded Type, +10% Toi; 3100V D.C. Wkg, 7.6mm Pitch Centres Cap PHE2B0
0.68 9 33 7] 8 10 + Value
1 9 a7 7| a | 10 uF 352 | 360 | PHE280 :F | 352 | 360 | PHE280
15 12 68 8 110 001 | 5 |6 1/6 |89
2.2 9 n 100 8 10 0015 15 |6 15( 7 ]
.33 9 [11 | 14 150 10 o022 | s |6 |7 22| 8 |10
47 0 | 1a |18 220 10 | | t 0033 5 6 |7 3310
68 s 1" 15 6 0047 5 6 |7 47112 |
10 10 11 14 16 20 : 0068 5 ] 7 68 | 15
: 15 Mo {15 2 Jricmesy OpeCodel L (=D o1 s |6 |7 10 |19
2 1| e 16 250V D C. Wky. Fitm Dielectric, Minlature 500V 0.C. Wkg CO04 EA Tubular Type e axl 5 |6 95 |leg
3 15 | 16 | 20 14 - 8.1pF 19 Cap 808 A B - 3.8pF a6 Cap 8023 022 s | 7|8 22 |32
a7 16 | 20 2. 8pF 19 Cap 808 B 8 - 6.8pF a8 Cap 8026 033 s | 7|8
&8 8 |20 | 2 - 20pF 21 Cap 808 C 1-13pF 61 Cap 802 12 047 5 7|8
100 20 5.5 - 59.50F 29 Cap 808 D 17197 62 Cap 802 18 ose 6 |8 |9

(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD)
PO Box 290
8 Hampton Street

MAIL

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

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

Smatl Oesk Console — Boss Industrial Moul
Stope Front Consote, Recessed Top

ABS Base, C W Brass Bushes. In Orange

tmm Aluminium Top Panel Finished Grey

w161, D96, H39 (571 186 Case
W215. D130, HA7 (73} 268 Case

Plastic Boxes — Boss industrial Mouldings
Moutded Box and Close Fitting Flanged Lid
ABS 8ox, C W Brass Bushes. and Lid in Orange
L312W62 D31
1150 W80 050
L190 w110 D60

87
s
185

Case
Case
Case

Instrument Case — Boss Industrial Mouldin,
Covers from 14SWG Alumini
Chassis Manutactured from 185WG Mild Steel
Covers Finished Orange

Chassis Fraushed Matt Black

W250 0167.5 H €8.5 [Chassis 153mm Qeep)

Recessed Top Box
ABS Base. C/W Brass Bushes, In Orange
1mm Aluminium Top Panel Finished Grey

L85 W56 D29 97
L111 W71 D42 130
L161 W96 DS3 182

Diecast Boxes — Boss Industrial Mouldings
ast Box and Flanged Lig
Aluminiam Bax and Lid in Natural Finish

L1892 W113 D81

dings

Order Code
BIMI1005 OR
BIM1006 OR

Order Code
BIM2003 OR
BIM2005 OR
BIM2006 DR

gs

Order Code
1480  Case BIM3000 OR

Plastic Boxes with Metal Lids — Boss Industrial Mouldings

Order Code

Case BIM40C3 OR
Case BIM4004 OR
Case BtM4005 OR

Oreler Cnde
L7113 W63 D31 104 se BIMS003 NA
L152 W82 D50 81 Case BIMS005 NA

Case BIM5006 NA

VERO ELECTRONICS PRODUCTS

2.5” x5 1" pitch Veroboard 59 VERQ 210694
" x 67 .17 pich Veroboard 66 VERO 210720
* pitch Veroboard {5} 70/Pack VERO 21076C
. 56 VERO 21078E
582" x 2.9 1" pitch V-Q DIP Board LAR} VERQ 21084E
Spot Face Cutter 89 VERO 21013A _
Pin Insertion Tool for 040 type pin 122 VERO 21015F
0S5 Pins .040 {100} 38/Pack VEROQ 21087G
55 Pins .040 £100) 38/Pack VERO 210178
6mm Board Standaff {100) 181/Pack VERO 21321K
15mm Board Standott {100t 215/Pack VEROQ 21322G
19mm Board Standott (100) 226/Pack VERQ 21323D
Verowlre Kit {1-pen, 2-wire, 25-comb} 375/ VERQ 213410
Verowire Combs (1001 407/Pack VEROQ 21339F
Verowirg Wire {4) 228/Pack VERQ 21340G
Ftip Top Box, Small, Biack VERO 213170
Flip Top Box, Large, Biack 250 VERO 21319y

Small Desk Consoles — Boss Industrial Mouldings
Siope From Consote, Recessed Top

ABS Base, C/W Brass Bushes, In Orange

1mm Aluminium Top Panel Finished Grey

Ventilation Slots in Base

Order Code
W105 D143 H32 (56} 206 Case BIM600S OR
W170 D143 W32 (56} 271 Case BIM6006 OR
W170 D214 H32 (82} 378 Case BIMEQO? OR

All Metat Desk Consoles — Boss Industrial Mouldings
Slope Front Consale, Recessed Top

Two Piece All Aluminium Construction

Venuiation Slots in Rear and Base

Chaice of 15° or 30° Stoping Front

Off White Top Panet, Blue Base

P
p

Drder Code
W102 D140 H28 (51} 15° stope 1018 Case 8IM7151A
W165 D217 H33 {76} 15” siope 1350 Case BIM71544
W254 D287 H33 (76) 15° slope 1572 Case BIM7156A
W356 D287 H33 {76) 15° slape 1823 Case BIM7158A
W102 D140 H28 {78) 30° slope w018 Case BIM7301TA
W165 D183 'H28 {102} 30° siope 1202 Case BIM7303A
W254 D253 H28 {102} 30" slope 1572 Case BIMT306A
W356 D259 H28 (102} 30° slope 1823 Case BIM730BA

Eurocard Size Desk Console — Bass Industrial Mouldings
Stope Front Console
ABS Case, C/W Brass Bushes, In Orange
Tmm Aluminium Top Panel, Finished Grey
Order Code

W169 D127 H45 (70} 375 Case BIMB0O6 OR

HARDWARE
D.1.L. Sockets

8 Pin Low Profile Socket Tin
14 Pin Low Profile Socket Tin
16 Pin Low Proflte Socket Tin
24 Pin Low Profile Socket Gold
28 Pin t ow Profile Socket Gold
40 Pin Low Profile Socket Gold

Heatsinks

Individus! Tvpe for 1 x T05 50°C/w
indrviduat Type for 1 x TOBE 10,5°CW

individuat Type for
Individual Type for
Individusl Type for

P.C.B. Components
Daio Pen, Blue Ink, Siow Drying

'
) Fusehalders
Liwit 20mm x Smm fuses.
F.C.8. Mounting, Opeh Type
Chassis Mounting, Open Type

Panel Mounting, Screwdriver Siot
Fanel Mounting, Fingar Release

Flusgs
20mm x 5mm Glass.

Cuick Blow, Range 100mA—SA
$'ow Biow, Range 250mA -5A

Lampholders, Panel Mounting
Simitar tn Style to Fuse/H 20P

1xTO37.2°CW
1xTO126 17°CW
1% 70220 17°C/W

Low Valtage Type Swits LES and M/F Bulbs.

Low Voltage, Red, Amber or Green

internal Neon 200/240V Red or Amber

Bulbs, Low Voitage, L.E.S.
6V, 0.36W: 6.5V, 1W; 14V, 0.75W

7
77

75
85

22

Order Code

DILSKT 8
DILSKT 14
DIL SKT t6
DIL 5KT 24
DIL SKT 28
OIL SKT 40

Sink 5F

Sink TV2
Sink TV3
Sink Tv4
Sink TVS

Pen 33PC

Fuse/H208
Fuse/H20C
Fuse/H20PT
Fuse/H20P

Fuse 20
AfS Fuse 20

+ Rating

Lamp LV
Lamp N

+ Colour

Bulb LES
+ Voltage

RESISTORS
Carbon Film, Fixed

0.25W, E24 Values IRQO 10M, 5% Toi 16 ea.
0.5W., E12 Values IRD4M?, 10% Ta 2ea
Metal Film, Fixed

0.5W, E22 Values. SRI-IM, 2% Tol 6ea
2.5W, E12 Values 10R-27K, 5% Tol 13ea
Metal Glaze, Fixed

Q.5W, E24 Values, IM-33M, 5% Tol 10ea

90p/100 (Mult 10/Vatue)

1,25p/100 1Mult 30/Value)

3.80/100 (Mult 10/Value)

7.80/100 (Mult 10/Valuel

5.40/100 (Mult 10/Vaiue)

Skeleton Presets, Mintature

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER

Order Code
0.1W, E3 Values, 100R-IM, Lin! Vertical Mounting 7
£7.90/1000 {Mult 100/Value)  Res RDY% 0.1W, E3 Values, 100R-1M, Lin. Horizontal Mounting 7
£10.10/1000 (Mult 100/Value} ~ Res RD%
+ Value Skeleton Presets, Standard
03w, E3 Values. 1COR4M7, Lin. Verical Mounting 10
£32.40/1000 (Muh 100/Value)  Res MR30 0.3W, E3 Values, 100R 4M7, Lin. Horizantal Mounting 10
Res PR52
+ Value Potentiometer, Rotary
0.5W. E3 Values, 1K-2M2 Lin 34
Res VR37 0.25W. E3 Vatues, 4K7-2M2 Log 34
+ Vatue

Order Code

Ahn Preset V.
Min Preset K
+ Vatue

Std Preset V
Std Preset H
+ Value

Pot Lin
Pot Log
+ Value

1979



ACCESS W FREEPOSTON ORDERS  GUT ELECTRONICS A

BARCLAYCARD B VAT INCLUSIVE PRICES * Freepost

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

: +DUE TO VAT INCREASE PLEASE ADD 5% TO ORDERS

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C MOS -~ High Speed
515V ‘B’ Series, Up 1a 20MHz FAOOT.Y L.

HEF 4000 HEF4046 HEF4514 N7400N N7444N | NT4122N N7419ZN N74LS28N N74LS138N N74LS253N
HEF4001 HEF4047 MEF4515 N7401N N7445N NT74123N N74194N N74LS30N N74LS138N N74L8257N
HEF4002 HEF 4049 HEF4516 N7402N N7446AN N74125N N74195N N74LS22N N74LS153N N74LS258N
HEF 4006 HEF 4050 HEF4517 N7403N N7447AN N74126N N74198N N74L533N N74LS154N N74LS260N
HEF4007 HEF4051 HEF4518 N7404N N744BAN N74128N N74199N N74LS37N N74L$155N N74LS261N
HEF 4008 HEF4052 HEF4519 N7405N N7450N N74132N N74221N N74LS38N N74LS156N N74LS266N
HEF4011 HEF4053 HEF4520 N7406N N7451N N74145N N74279N N74L540N N74LS157N N74LS273N
HEF4012 HEF4066 HEF4521 N7407N N7453N N74147N N74298N N74LS42N N74LS158N N74L5283N
HEF4013 HEF4067 HEF4528 N740BN N7454N N74148N N74365N N74LS51N N74LS160N N74LS290N
HEF4014 HEF4068 HEF4532 N7409N N7460N N74150N N74366N N74L554N N74LS161N N74L5293N
MEFA015 HEF4069 HEF4534 N7410N N7470N N74151N N74367N N741855N N74L5162N N74LS298N
HEF4016 HEF4070 HEF 4539 N7411N NT4T2N N74153N N74368N N74LS7IN N74LS163N N74LS324N
HEF4017 HEF4071 HEF4543 N7412N N7473N N74154N N74L575N N74LS164N N74LS366N
HEF4018 HEF 4072 HEF4555 N7413N N7474N N74156N N74LS7EN N74LS170N N74LS366N
HEF4019 HEF4073 HEF4556 N7412N NTATEN N74156N TaLs N74LS7BN NT4LSTTIN N74LSI6TN
HEF4020 HEF4075 HEF 4557 N7416N N7476N N74167N N74L500N NTALSB3AN N74LS174N N74LS368N
HEF4021 . HEF4076 HEF4585 N7417N N7480N N74158N N74L501N N74L585N N74LS175N N74LS373N
HEF4022 HEF4077 HEF4724 N7420N N7483N N74160N N74LSO2N N74L$B6N N74LS18IN N74L5374N
HEF4023 HEFA4078 HEF 40097 %0 N7421N N7485N N74161N N74L503N N74LS90ON N74LS190N N74LS375N
HEF4024 HEF4081 HEF 40098 NT425N N7486N N74162N N74LS04N N74LS92N N74L5191N N74L.5378N
HEF4025 HEF4082 HEF40106 N7426N N7490N N74163N N74LS05N N74L$93N N74LS192N N74LS386N
HEF4027 HEF4085 HEF40160 N7427N NT4G1AN N74164N N74LS08N N74LS958N N74L5193N N74LS390N
HEF4028 HEF 4086 HEF40161 N7428N N7492N N74165N N74LS09N N74LS96N N74L5194N N74LS393N
HEFA4029 HEF4093 HEF40162 N7430N 1 N7493N N74166N N74LSTON N74LS107N N74L$195AN N74LS395N
HEF4030 HEF4094 HEF40163 N7432N N7484N N74170N N74LS1IN N74LS108N N74LS196N 8 N74L5490N
MEF4031 HEF4104 HEF40174 N7433N N7496AN N74173N NT4LSI2N N74LSTA2N N74L5197N N74LSET7ON
HEF4035 HEF4502 HEFA0175 N7437N N7496N N74174N N74LS13N N74LS113N N74L5240N

HEF 4040 HEF 4505 HEF 40192 N7438N N74100N N74175N N74LS14N N74LS114N N74LS241N

HEFa041 HEF4508 HEF40193 N7439N N74107N N74180N N74LS15N N74LS125N N74L5242N

HEF4042 HEF4510 HEF40194 N7440N N74109N N74181N N74L520N N74LS126N N74LS243N

HEF4043 HEF4511 HEF40195 N74428 N74116N M74182N N74LS21N N74LS1I2N NT4LS244N

HEF 4044 HEF4512 N7443N N74121N N74102N N74LS22N N74LSTIEN N74LS28IN

LINEAR INTEGRATED CIRCUITS OPTO ELECTRONICS Order Code SWITCHES

CA301) 92 NES92K 162 Light Emitting Diodes. Individual Miniature Toggle — Honeywell

CA3018 75 RC4136 130 125 (3mml  Red 14 cavss SPDT 2A7250V A.C, 5A/28V D.C. SWA10!
CA3020 191 TBA120S 79 G 17 caves SPOT  C/Oft Sw8A1021
CA3028A 86 TCASB0 346 Yellow 19 cave? SPDT  Dauble Bias To Centre SWBA104)

CA3046 76 TCATI0 450 . SPDT Single Bias To Centre SwBA1051
€A3048 245 TCAT40 450 paediioustinglChipjtolsuits 2 LEEBEL SPOT  Buss SWBA1061

CA3080E 70 TDA1008 326 2" (5mm} Red 15 cavaea oPDT S BA2011
CA3089€ 253 TDA1022 648 Green 17 cavos DPOT  CIOM SW 8A2021
CA3130E 90 TOA1028 338 Yellow 19 cavee DPDT  Double Blas To Centre SW8A2041
CA3140E 38 TDA1029 338 Panel Mounting Clip to suit. s LEDS Clip DPDT  Single Blas To Centre SW 8A2051
CA3189€ 266 TDA10348 217 OPDT  Buas SW BA2061
LM301AN 30 TDA2581 Light Emitting Diodes — 7 Segment Display
LM308N 95 TDA2640 i Miniature Push — C & K
LM318N 200 TLOB1CP 37 (7.6mm} C. Anode R.H. Decimal Pt.
Hed 160 XAN3061 sp Push To Make, Momantary 0.5A/250V A.C.. 1A/28V D.C swBs31

LM319N 216 TLOBACN sp Puth To Break, Mcmentary SW 8533
LM324N 70 UAT00CT c Aé\odq R.H. Decimat Pt. 100 An05: 2

" reen . P
t:«gg?: ‘;’(') t’)::”?ggz C. Cathode R.H. Decimal Slide — Switchcraft
LMIBIAN 180 PeaaT Pt. Red, Low current drain 160 XAN3074 DPDT  Stancard Actuatar SW 46206
LM382 UAT7a1CT 6" 116.2mml C. Anode L.H. Decimal DPDT  Slot Actustor, Voltage Change, Marked 110/240 SW 46206F
UAT4I1CN Pr. Red 230 XANB620
UAT747CN C. Anode L.H Decimat
UAT748CN P1. Green 230 XANE520 SEMICONDUCTORS
::g::;.;: C. Cathode L.H Diodes

Decimal Pr. R XANBE

NES3! MBI (TR N * #0 ee0 INB27 193 IN400G 881106 0A202
NES3ET LM309DA (K} 108 EROTOTeS s Tor: IN914 INACOT BY127
NE540 UA723CN 38 IN916 1Na148 8Y206
NESBEN UAT7805CU 85 ORP12 IN4QO1 IN5402 15 ayx10
NESS6N UAT812CY 65 CR06Y IN4002 IN5404 16 0A47
NESG0N UAT815CU 65 IN40O3 8AX13 5 0A%0 BAW9IS0

Order Code

Microwave

NES6IN UAT7905CU 86 Phototransisiors IN4004 BAY38 27 0491 CLBIEO
NES62N UAT7912CU 86 oce71 IN400S BB106(4) 122 | 0a200 cxy1ic
NESE5N UA7915CU 86 BPX25
NESE66N UA78LOSCS 32 BPX29 Zener Diodes

NESGTN UAT8LOBCS 32 400mW CAV7.C33 1.3W C7VSCTS
NES70N UA78L12CS 32 Photocoupler 82Y88/B2X79 + Voltage BZX61 + Voltage

NES7IN UAT78L15CS 32

FCOB20 FCD820
_._ Transistors

2N929 2N&427 B8Ca78 B8SXx88
SEMICONDUCTORS MAINS TRANSFORMERS Order Code 2N 1893 K 2N4856 Bcsa7 MJE340
2N2218A 2N4858 BC548 MPF 102

Rectifier Bridges Order Code Secandaries may be connected In series or onT27 N s e
1A 400V 5.1 L. BY179 parabiel 10 give wide valtage range

i 2N2369 2N5294 BC549 oc3s
14A60VS.I.L BY164 Primaries 0-220, 240V 2IN2369A 2N5416 BC5498 0C4s

1.5A 100V O.L.L vmig 6VA - Clamp Type Construction 2N2646 2N5457 8CS57 oceT\
1.5A 400V D.1.L. VM4 . 2N5458 8C558 1
1’54 100V o Aporox. 18% Regulation. F.C. 54, H36, W35 ;:“;gg‘; s Sceeo T
1.54 400V wo4 0-4.5V, 04.5V Secondaries 220 Trans6VA 45 2N2904 2N6258 BCY34 TI30A
2A 100V vs148 05V, 06V 60 2N2904A 40673 8CY70 TIP30C
24 400V vs4ag Y 012v,012v 120 2N2905 aC188 BCY7 TIP314A
64 100V VH148 015V, 0-15V 150 2N2905A AD161 8CY72 TIP3IC
BA 400V VHa48 0-20v. 0-20V 200 2N2906 AD162 BD131 TIP32A
10A 100V vi14s 2N2907 8C107 80132 TIP32C
T0A 400V VJaa8 20VA — Clamp Type Construction 2N2907A ac1078 BD135 I:PP::/S
154 100V vi14g r ; 2N2918 BC108 BD136
D N Approx. 16% Regulation F.C. 70, H48, W46 Eo Bt oo IR
30A 100V VK148 04,5V, 045V Secondaries 335 Trans 20VA 45 2N3053 BC108C 80138 TiPa2C
30A 400V VK448 06V, 06V 60 2N3054 AC109 80139 TIP2955

012V, 0-12V 120 BC1098 BD140 TIP3055
S.C.R.'s (HI3%E137 150 2N3055 8C109C 8F115 Tis43
AT cio6D 0175V, 0175V 175 IN3056 BC147 BF180 2TX109C
12A 400V 7101260 0-20v.0-20V 200 Full 158 Test BC148 BF18Y
2N3340 BC149 BF257
T S5VA — Clamp Type Construction IN3442 BC157 :i;:;
10A 500V 128 8T138:500 Approx. 10% Requlation F.C. 92, 64, W57 ;:3]’&?‘ :g:gg BFR%0
154 500V 177 87139.500 06V, 0-6V Secondaries 540 Trans SSVA 60 N570d 80177 8FS21
234 500V 492 BTW41.500 012V, 0-12v 120 708 8178 8FX13

©15V, 0-15V 150 N3T08 8C179 BF X84
COMMUNICATIONS INTEGRATED oy 20 3707 8182 8F X85

! 2N3708 BC182L BFX86

CIRCUITS — PLESSEY fivdAed ey BFx87
SL360C 242 | SL6AIC 384 100VA - Frame Type Construction NIT73 BC183IL BFX88
SL362C 302 | 5L6SOC 865 BC184 BFYS0
ST o lrsTeae = Approx. 6% Regulation H87, W74, D64 gzgg;g s, B
SL611C 230 | SL652C 320 0-25V, 0-25V Secondaries Trans 100VA 250 e ac212 BFYS2
sLe12C 230 | SL68OC 230 0-40V, 0-40V 400 o BCa19L Batoo
SL613C 394 | SL701C 220 IN3908 80213 BLXES
Ste620¢ &0 2N3905 BC213L BLYS
sSL621C 347 | sL1610C 166 | 5L1623C sLi6soc 170 | SPA62D 5P8690 5o BC21a BLY93A
51L622C 854 | SL161IC SL1625C sL6600C 890 | SP86308 SP87608 3983 Bc2taL BPX25
sL623C 629 | SL1612C 166 | SL1626C SLEB4OC 401 | SPBESSE SP87908 NI3%e BCa27 BPX29
5L624C 321 | sL1s13¢ 193 | si1e30C SLBS50C 378 | SP86578 | s87948 IN401 8Ca28 8RY39
SL630C 218 | sL1620C 225 | SL1640C SP86598 0 TS 80337 BSwEe
SL640C 384 | sL1621C 225 | sL1eaiC SPEE60B | IN4416 ©C338 8520
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BF259  36p | TIP29C  55p.| 2N30H4 40364  120p 400V 200p
TTLaby TEXAS 74251  140p 4019 45p | 93 SERIES . VEROBOARDS(, ; (5 | TRANSISTORS e 255 L an |1 onoood 4‘33 A £ ;g: o 2aaY
7400 Mp 74259 250p 4020 © 100p | 9301 1800 (copperclad) | AC126  25p | BFRA0  25p | TIP3OC  60p | INIa42 140p | 40409  BSp
74500  48p 74278 290p 4021 110 | 9302 750 | 25x375" 4sp 43p| AC127/8 20p | BFRa1  25p | TIP3IA 885 | anases 240p | 40410  85p
7401 12p 74279 110p 4022 100p " | 9308 36p | 5 5x5” 57p 51p| ACI76  25p | BFR79  25p | TIP31IC  62p | 2N3565 30p | 40411 300p ZENERS
7402 12p 74283 160p 4023 2p. | 9310 22" 3.75x376" s7p — | AC187/8 25p | BFR8O 25 | TIP32A  68p | 7N3584 250p | 40594 a7p 2.7V.33v
2403 Mp 74290  150p 4024 Sp | 9311 b | 375%5" © sdp Sp| AF116/7 50p | BFRE1 25 | TIP3C  82p | 2N343/4 4By | 40505  105p | 400MW 9%
7404 Mp 74293  1S0p 4025 20p, | 9312 e |275x17" 2225 194p| 40149 Top | B2 30p | MP33A  90n | onasosie 120 | 40673 750 | W 15p
74504 90p 74298  200p 4026 130p° | 9314 185 |475x17.9" 2000 — | AD161/2 a5p | BFX30  34p | TIP3IC  114p | 2N3704/5 12p | 40841 20p
7405 18p 74365 100p 4027 SOp | 9316 2o |PRol100pis © SOn| AUIO? 200p | BEXBA/S 40p | TP3A 115 | 37067 1an | 49a1i/2 so
7406 32p 74366 100p 4028 Bp | 9321 P | Spot face curter 8p| BC107/8 11p | BFX86/7 30p | TIP3AC  160p | IN3708/9 12p TRIACS
7407 32p 74367 100p 4029  100p | 9322 232 |Aninserton ool 118p| BC108 11p | BFX8B  30p | TIP3SA 225p | 2N3773 3000 | piopEs PLASTIC
7408 17p 74368 100p 4030 SSp | 9334 58| Viero Wiring Pen BC117  20p | BAWIO  90p | TIP35C  280p | IN38B19  25p | py1oy 12 3A400V  80p
7400 19p 74390 200p 4031 200p | 9368 2000 |+ 2wire BC147/8 9o | BFYS0  30p | TIP36A 270p | N3B20 S0P | @yx36300 20p | 3AS00V  85p
7410 15 74303 200p 4033 180p | 9370 o0r | swoos +coms  3700| BC149' 10p | BFYS1/2 30m | TIP36C ]NIB23  Top | onar o | 6AZ0OV  70p
7411 2p 74490  225p 4034 200p | 9374 2000 . { Comis 7ol BCI57/8 10p | BFYS6  33p | TMPATA 65 | 2N3B66  90p | Oag) 15p | 6ASOOV  B8p
7412 200 jassemies 4035 M0e BC159 ~ 11p | BFYS0  90p | TIPAIC  78p | 2N3%02 700p | Onoe 15p | 8AB00V  TSp
7413 Mp 741500 14p 4036 29% LINEAR I.Cs NE531 Wop | BCIEIC 120 | BRY3I  4Sp | TIPA2A  70p | 2N3903/4 18p | Onag a 500V 95p
7414 00 7502 ep 4037 1% | Lyig2i) e00p | nERES 2 | BCI72  12p | BSX19/20 20p | TIPA2C  B2p | IN3%05/6 20p | omgy op | 1244900V  85p
Mcia S0p 741503 18p 4038 120m AV11313 868p NESE6 70p | BC177/8 17p | BUI04 ~ 225p | TiPs4  160p | 2N4037 0ADS o | 12A500v 105p
7418 27p 74504 16p 403 29% | Av11320 320 | Neseis 4255 | BCI79  18p | BUIOS 190p | TIP120 120p | 2NAOSB/9 12p | omzoo o | 168400V 110p
2417 27p 7us0s  28p 4080 W0p | Lhi0  170n | Nesess a5 | BCI82/3 10p | BUIOG 2500 | TP122  130m | 2N4060 126 | Oasgs  1on | 16A500V 130p
7420 17p 741508 22p 4041 905 AY5.1224A  240p NES65 130p | BC184  1ip | BUIOY  225p | TIP142  190p | 2NA0G1/2 18p | Inals & | T2800D  130p
7421 40p 741510  20p 4042 8% | Avs1315  6pop | nrcee 1855 | BCIB7  30p | BU20S 200p | TIP147  190p | N4123/4 27 | 1ngre 7
7422 Zp 74511 40p 4043 3% | avs1317a 775 | neses i75p [ BC212/3 11p | BU20B  200p | TIP2955  78p | 2N4125/6 27m | iNgias 4%
7423 34p 741513 4op "’g;’ CA3019 80p | nNES71 a5, | BC214  12p | BUA0G M4Sp | TIPADSS  70p | 2N44O1/3 2p | ingpor/a b
7425 Jp 7aS1s 72p M6 IR | Cajoss 7% | ACaist 400p | BC237 15 | E300 S| DS e | 2N4427 0P | 1NA0I/4 e | ruymisTORS
7426 40p 741515 45p V026 55p CA3048 225p SAD1024A  1250p 8C327 16p | £308 50p | TIS93 30p 2N4871  60p | 1N4005 &p 1A 50V 40p
7427 34p 741520 20p 4049 aop CA3080E 72p SFF96364 1150p BC337 16p | E310 S0p | ZTX108  12p 2N5087  27p | 1N4OOG/7  Tp 14 65p
7428 ®p 7as21  aop 4049 4% | CA3086 g8 | SwroooIn  7sp | BCIIB  dep | Mujso1 228p | ZDA00  13p | NSO 27n | INsa01/3 1ap | 1A 40OV o
7430 17p 741527 38p 4051 80p CA3089E 225p SN76013N 140p BC461 3% | MJ2956 100p | ZTXS00  1Sp | 2N5172  27p | 1n5404/7 19p A SOOV‘OW 1300
7432 Jp 74530  20p 405 80p | CA30S0AQ 375 | SNJGOIIND 120p | BCATI/B 30p | MUJ0OT 225p | ZIX502  18p | N3179  S0p | smuoe ® | 5o 1600
7433 wp 7a532  2p 4057 Son | caaraoe 100p | SN76023N  1a0p | BC516/7 SOp | MUE340  65p | ZIX504  30p | 2NS191  83p oy 1600
7437 Bp ase2 gop (08 B Cagiaoe S0 | SN7802IN0  120p | BC5476  1ep | MJE9SS 100p | INASTA 250p | INSI94  9%0p | pEAT SINKS 16a 400V 180
7438 35p 741547  90p 4055 1250 CA3160E 100p SN76477 250p BC548C 9 | MJE3055 70p | 2N696 35¢p 2N6245  40p | for TO220 Voh- oA
7440 17p 7aSst 24 405 3 CAIIBIE 140p SP8515 7500 BCB4SC  1Bp | MPEIO2 d5p | 2NBO7  25p | IN6296  58p | a0 Regs and 162 06500‘/ 1‘%
Ze op 74555 300 020 Goow CA3162E 450p TAAG21 2759 BCSS7B  16p | MPF103/4 40p | 2N69B  45p | 2NBAO1  50p | Tomasers  22p e s
74424 60p 741573  50p 4060 115p CA3189E 400p TBAB41B11  225p BCSS9C  18p | MPF105/6 40p | 2N706A  20p | 2NB457/8 40p | o TO5 20 | R0t 3ep
T N ogasia 3 0 on FX209 750p | TBAGS1 200p | BCY70  18p | MPS6531 50p | 2N70BA  20p | 2N54S9  4op Sy o
7444 M2 7as75  aop 4063 s5p L7106 850p | TBABOO 90p | BCY71/2 22p | MPSG534 50p | 2N918  45p | 2N5460  60p | BRIDGE N3t 1%
7445 100p 741576 4sp D 450p ICLB038 340p TBABO 100p 80131/2 S0p | MPSAO6 30p | 2N930  18p | 2N5485 44p | RECTIFIERS N
7446A 93p 741583 110p s 2 LF356P 950 TBAS20 20p B0135/6 54p | MPSA12 SOp | 2N1131/2 20p 2N6B876 250p | 1A 50V 19p 2N5060 340
74474 S0p 741585 100p 4008 o0 LF358P 750 | TCA940 175p | BO139  56p | MPSAI3  S50p | 2N1613  25p | 2NG027 48p | 1A 100v  20p | 2NS064  adp
7448 %p 741586 40p 00 30p LM10C 4250 TDA1004 BD140  60p. MPSA20 SOp | 2N1711  25p | 2NG247 190p | 1A 400V 25p
Tam b S0 4% Ly zp | W30IA 30 | TDAIOO8  320p | BD'BS  60p | MPSAd3 50 | 2N2102  J0p | ING254 130p | 1A 60OV  30p
7451 7p 741592 70p 72 25 M311 120p TOA1010 2250 BD232  95p | MPSAS6 32p | 2N2160 350p | IN6290 65p | 24 S50v  30p
1338 170 721503 eop 3072 2p | w318 200p | TDA1022 BO233  75p | MPSA70 50p | N2219A 27p | 2NG292  65p | 2A 100V 35p
1254 170 74159 110p 070 2 w319 225p | TDA1024 120p | B0235  85p | MPSUOB 63p | 2N2222A 27p | 25C1172 150p | 2A 400V 45p | Loy
7460 17p 7415107 4asp 4076 ,0-," m324 SOp TDA10348 250p 8D241 70p | MPSUO7 90p | 2N2369A 16p 3N128  120p | 3A 200V 60p SPEAKERS
7470 36p 7415109 80p 2081 u" LM339 75p TDA1170 250p 80242 70p | MPSU45 90p | 2N2484  30p | 3N140  100p | 3A 600V 72p Size
7472 Por 745112 1009 o 220 M348 95p TOA2002v  325p | BOXS3B 150p | MPSUG5 78p | 2N2646  50p | 3N141  110p | 4A 100V 95p 2% AR T0p
1373 Mo 7415113 90p n | 37 1750 | TDA2020 320p | BOYS6 2 0C28  130p | 2N2904/5 25p | 3N201  110p | 4A 400V 100p | 39iv R 700
747 Mo qaSie ap 4086 TR (o, o | 072 9 | BF200 32 | OC35  130p | 2N2906A 24p | 3N204  100p | 6A SOV 80p | 2 oh aon
47 3@ 7asf22 eop 300 Tgoh | wM3ian 160p | mo7a 150p | BF2448  35p | R200BB 200p | 2N2907A 30p | 40290 250p | 6A 100V 100p | ‘v tp Bon
2476 3% 7415123 wp B LM709 36p | TLOBY asp | BF256B  70p | R2010B 200p | 2N2926 9 | 40360  40p | 6A 400V 120p
1450 ‘a 748124 1805 Fagd zg M710 50p | Tl082 95p | BF257/8 32p | TIP29A  40p ' 2N3053 270 40361/2 4Sp
7415125 —— :
7482 Bp 7415126 & obs o m;%g 232 %?% 133'; MEMORIES UART LOW PROFILE DIL SOCKETS BY TEXAS
7483 90p 7415132 esp 4097 340p | LELAU 20p | uasI70 200p | 210221 120p | AY.3-1015P 500p i
7484 100p 7415133 30p 098 107 g, 0 | Uaaiso 200p | 21078 500p | AY-51013P 400p | Ban 10 18pin 22p 24pn 30p
7485 110p 7415136 s8p 4099 200p | Lo o 35 | Upni1e  az0p | 21112 2250 | IM6402 500p | 1dpin 11p  20pin 25p 28 pin 38p
7486 HBp jas138 7Ep  A0100 22| o), 250p | (DNBig4 3209 | 21122 300p | TMS6011NC 400p | 16pn 129 22pin 28p 40pn 48p
;ﬁ;gA ‘533 33&513? 2;’2 28:82 1805 oo o Do S %;3 3750 | cHaracten
400p 3
7491 80p 7415148 175p 40103 180p mgg?? 1& §§§§3§ 400p 900p | GENERATORS WIRE WRAP SOCKETS BY TEXAS )
74924 46p 7415151 toop 40104 e | ho ) 250p | XR2211 5000 | 4116 900p | 3257ADC 9%0p | 8pn  p  18pn 70 24pn  %p
7493A 300 7415153 eop 40105 e | iTay 1200 | XR2216 675p | 5101 510p | MCME576 £10 | 14pn 4% 0pn T 28pn 1i0p
7404 84p 7418154 200p 40106 8Op | Giana, g5f | KRS0 a00p | 6810 350p | RO32513UC  600p | 16pn  55p  22pn  B0p  40pin 140p
74958 70p jaiStss sop 40107 v MC1458 a8p | ZN4l4 90p | 745201 325p | RO3-2513LC 5500 [~ SUBMINIATURE OLDERING
u% & 7515 %p 10100 1o0n | MClagsL  3sop | znarsc POA | 82516 326p | SN74S262AN 1350p | SUBMINIAT ANTEX SOLDER!
1297 80p 7418157  60p MC1496 100p | ZN424E 135,
74100 130p 7asiss wop  (0N0 3P| ulisace  120m | onaset a00p | ROM/PROMS KEYBOARD o sop | &)SW o
74100 65 745160 130p GO TER | Gcaieo 1200 | Zn1034E 200p | 71301 700p | ENCODER SPOT 8% | G ow aisp
They S lasel lip 4502 120 | MVKS0MB  750p | 95n%0 e 1) R 225 | AV52376 € | opor 70 | x5 a1sp
74108 S5p 7415163 100p 4503 208 WIERED uicoo ! 135287 3509 DPDT comre oy 85p | gpaRE BITS
4507 ss5p 743387 350p | TRANSFORMERS Pshomake  15p | oresc el 6
i = leagzoe i, VOLTAGE REGULATORS 745470 650p | (prim 220/ 240V) il 259 P
28 TOp 7415165 160p 200 | Fieod Prasse 70220 748471 I 6 100mA 88 ; X25 50p
74116 200p 7415166 180p 4510 0 A A= el o0 9 Toma g2 | TuShlowhing SPOO SPARE ELEMENTS
74118 130p 7415173 110p 4510 150p 7805 7 - S5 00p | 9.0 5 80p | B Ix2E 1800
4514 265p sV Op 825137 750p | 12:0-12 100mA  95p | g\ 0F DPOT 18p
T N% s 10e 0 oon | 12V 7812 70p 7905759 | 93497 400p | 0120 12500mA 280p | Fockerspst 28y | CON 200p
M0 e qasis nop 22 N 15V 7815 70p 1912 7% | 93436 650p | 025V (5VA) 250p | \waren ADCOLA IRONS
7412l e jasis 320p 4510 wgﬁ o 7818 708 7915 75 | 33436 e || B arow | WareR asp | 1000 550p
ey a9 I Top 4520 100p | 20V 7824 709 o8 & |oaas 1000p | 1224 350" | 354w asp | K2000 550p
72s e ooasiez top 270 1R oo 10-92 cPus 2074301 | e as [ veromoamDs
74126 60p 7415193 toop 4527 o | s 78105 30p 7A05 80 | Ten0 €12 | 1501514 265" OIP Breadboard
74128 7 7ais195 1a0p 2328 10GP | ) 78L12 30p 7912 80p | oeinn £20 | Plase x1d 505 p&p chorge [ GaySTALS 415 %615 270p
2 B TASN%e 1% a3 asop | VSV 78115 30p 79U15 BO0p | Gegp £10 | 10 ail marked *above our nor- | o O (Suitabiefor 20 x 14 pinor
713 7% a2 1a0p 4553 450 | OTHER REGULATORS  TeAG25B 1200 | 2300 12508 | M Pbe o) IMHz 100 | G nonts sssboe with racks
74137 50p 7415240 175p 4556 2 | m309k 135p  78HGKC 725 | oA 550p J00BMHz 3708 | 4734 way comnecior 3
74141 50p 7415241 175p 4560 250p LM317T 200p  78HOSKC 625p TNSBOBO €11 | RESISTORS Higu 3.2768MH:z 350p v .Q Boards for ICs 108p
74142 200p 7415242 170p 4569 250p M323K §50p 7BMGT2C 135p 280 €11 | S 5% EI2 3.579545MHz  200p (No track cutting)
74145 90p 7415243 170p :g;g g | w723 37p  78PO05 900p | 280, €12.50 | Carbon Fiim wg;zy ) 350p
74147 1 7415244 195, I : 8.8 MHz 400p
74148 1& Toras 250p 4584 p | OPTO-ELECTRONICS “ WWIORIM  7p/Bpes | 10.7MH: 3s0p | GONNECTOR PLUGS o
74150 100p 7415247 140p 4724 250 | ons777 asp  DRPEO sop | EPROMS 500p | onevalue 18MH; 300p | i 1100
741514 70p 7415248 1a0p 40014 9B | Gepyg 130p  ORPEI 90p | 17028 €25 | WWIOR1OM  Sp/3pcs | 26.690MH  210p | 3 way Socket e
74153 70p 7415249 140p 40085  200p | oppip 90p  TIL7B 70p | 250 900p | onevalue 27.145MHz  210p
74154 100p 7415251 1a0p 40097 80p | L o oRS 2716 €29 | =
74155 90p 7415253 140p 14411 1100p | (VSISO I Miniature Presets
74156 %p 7415257 120p 14412 11009 | o 100p T2 gg Hor /Vert 1OOR-1M  12p EDGEBOARD CONNECTORS 0.156” PITCH
74157 00 7415258 1 14433 1100p SUPPORY Carbon Track Pots 2x 10 way 85p  2x22way 135p
60p 14500  700p MCS2400 190p TILY16 90p DEVICES Nt 2415 3
;::gg :90,, 33§§§§ :son 14599  280p | (EDS 3245 400p g.Kn;gme S 30 2x18 ::: 1% 225 way 1608
74161 ig 7415273 1(7’15)’;; CD22100 350p | 0125 0z 4002 Single with Switch  60p
74162  100p 7415279 CD22101 700p TIL32 750 TiIL220 Red 16p 6820 500p | 0 72p
74163 100p 7415298 249p  CD22102 700p | TIL209 Red 13p TIL222 Gr 18p 6821 S00p | 51 |DER POTS 60mm Track COUNTERS THL & ECL 2S
74164 120p 7415324 L2911 Gr 20p TIL228 Red 22p 6850 500p | (N 5K, 10K, 50K, 100K 74C925 475p | MC4024 2
2008 ICM72168 £20 MC4044 325p
TIL212 Vi 25, 9NTS 12 8205 320p cM72 C.
74165  130p  74(S348 200p L212 Ye P MV5491 TS Op 60p 70p
74166 12 7ALS365 1 INTERFACE TIL216 Red 18p Qips 3p 8212 2289 | | 0G 10K 60p | 'CM7217a 850p | 10116
74167 zog: 74%36? 1%’5 ics DISPLAYS 8216 225p ZN1040€ 700p | 10231 350p
74170 240p 745368 100p OMBIZ3 178p | N 200p  NSBS8S1 570p 8224
74172 450p 7415373 180p  MC1488 100p | CO0S ja0p L3N 6228, 525p
74173 120p 745374 195p HICIAS9 100 | uerp qagp  TW3I2/3 110p | 8251 7008
74174 90p 7415378 200p 29510 350p 207G vaep  TIL321/2 130p 8253 1200p DATA BOOKS
74175 BSp 7415390 1e0p o107 180m | Sl ced 228 TW330 140p 8255 550p ' -
74176 %0p 7415393 160p 72120 17P 74760 2%  7750/60 2000 | 8257 300 TTLs, CMOs, Linears, Memories, etc, by Mfrs stocked.
TTe  rem usis loen 75182 23y | FND3ST T TS e | 2B0PI0 650p Please send S.A.E. for details.
74180 ®3p  7a(Se69 100p  Joo2 9P | pupcoy 1200 9370 2000 | BOCIC AS50p
Togh 'S% 7aiSe70 400p 73300 3jsp | MANGBAO  175p  UDNG11S 320, | MCI41L e
Thg2 2p 000 seRIES 75361  300p | MAN4B40  250p  UDN6184  320p o
74185 150p o 5h 78383 a0p | neoaros PROTOBOARD (R) SOLDERLESS BREAD- 16 KEY KEYPAD £4.00 COMPUTER KITS
74186 500p 4007 179 13305 3B | 6p350367x 21" €3.15  BOARDS (Reed Switches) MEMORY MAPPED VDU INTERFACE KIT
74188 325p 4005 osp 181 T2 | (Upio3x 14pinICs) Socket Strips /Bus Strips/Binding Posts mounted  UHF Modulators £€3.75 £45.00
74180 80p 4007 180 grog'/2 20 | exPesD3.6" x 24 £3.60  on sturdy base plate Reed Switches (12VA)  £0.25  SERIALI/P VDU INTERFACE KIT £56.00
74191 90p 4008 8726 o0p) (Upto  x 40 pin (C} PB6  6x 14 DIL ICs €9.20  LOGIC PROBE £18.00  ELF I MICROCOMPUTER KIT £79.95
74192 90p 4009 aop 8128 300p | opan06n k) 1” £5.75 PB100 10x 14 DIL ICs £11.80  MULTIMETERS ELF if WIRED AND TESTED £99.95
74193 9%0p 4010 sop o195 2000 | 6 x 14 piniCs) PBI02 12x 14 DIL ICs €22.95 SUPERTESTER 6BOR  £33.00  GIANT MONITOR BOARDKIT FORELF Il £35.00
74194 90p 401 e ETO7 . 200 | 6006 x 2.4 £6.30 PBI03 24 x 14 DIL ICs £34.45  MICROTEST 80R £17.00 4K STATIC RAM BOARD FORELF Il £69.44
74195 98p  401p 18p  SILSIS MOp | (0101 x40 pin DCs) PB104 32x 14 DIL ICs £45.95  TMK500 €22.00  ASCH KEYBOARD KIT £50.58
74196 98p 4003 S0 S ORA0s (The above boards are suitable tor all DIL [Cs.) Pocket multimeter €4.75  (Please add 75p p&p to all above items]
74197 80p 4013 8ap g:tggg :x IC TEST CLIPS
74198 1 g )
74'39 lgg: %;g ;'gf‘, 9601 1op 14 pin £2.60 24 pin £2.90 We carry a large stock of 74 and 74LS TTLs, CMOS. Linears, Memories, etc. and can normally offer
74200 £10 4017 80p 328% 320" 16 pin €2.75 40 pin £2.90 ex-stock deliveries. We welcome inquiries for volume quantities both from local and overseas buyers
74221 160p 4018 sop 60D

VAT RATE: Please add VAT at
16% on total order value.

Please add 30p p&p & VAT

TECHNOMATIC LTD.

17 Burnley Road, London NW10
{2 minutes Uollis Hill tube station) (ample street parking}
Tel: 01452 1500 Telex: 922800

Government, Colleges, etc. Orders accepted

Access and Barclaycard accepted
Please send SAE for list

Mon.-Fre. 9.30-5.30
Saturday 10.30-4.30

CALLERS WELCOME
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Cert X Running Time — Thr 56min.

At last! A REAL scienoe fiction film. Sci-fi fans will know what | wean

f | classify Star Wars, Battlestar Galactica, Shape of Thirgs to

Come etr. etc. as enjoyable space opera. The special e“fects

in =hese “ilms are practically the story-line in themselves!

Al good fun but not serious SF. Alien on the Jther

t-and, whilest boasting special effects as good as any

cf the aforementioned works, is primarily & cra-

cking good sci-fi story which uses the e¥ects

in the same way a good play uses stage props.

An aid to the story, but not as the mair att-

raction. It is giving nothing away to te’l you

that the story concerns an interstellar ow-

ing vehicle (?), returning home with zn un-

believable amount of minerals, which is

diverted to investigate a non-humanm dist-

ress call. Things naturally go wranc and

the alien creature gets loose on the ship.

As a horror/thriller Alien is unrivsalled

and as a sci-fi film it is first rate.l would

advise any addicts of the genre te read

the book first, however, it won't spoil

the shocks at all and there are gaps n the

film (which will only bother sci-=i fan-

atics) from leaving too much on the cut-

ting room floor | think. 1t could be an

hour longer without ever being in canger

of being boring and the extra detail would

be welcome. There is one more 2xoellent

reason for seeing Alien — Sigourney Waaver.

Being chased around a starship by a thing with

~ two sets of dentures and a taste for humar flesh

~ 4 perhaps not the best way to make your fibm de-

$ust, but she manages beautifully. The lady is2 fine
actress — and extremely attractive.
Retifle — ’Beauty And the Beast’"?




CHROMATHEQUE 5000 POWERTRIN

5 CHANNEL LIGHTING
Chromatheque 8000 o * EFFECTS SYSTEM

o ot ww COMPLETE KIT

¥ %

2 9 ¢ ¢ B 1 ONLY
£49.50 + vam

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 is comprehensive to say the least. You can run the unit as a straightforward sound-to-light or have it strobe all the lights at a speed dependent upon music level or fropg panel cpplrol
or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit is a single board design wiring is minimal
and construction very straightforward.

2 £V1 8 CHANNEL LIGHTING EFFECTS SYSTER

Panel size 18.0’’ x 3.5"’. Depth 7.3’

Kit includes fully finished metalwork, fibreglass PCB controls, wire. etc. — Comolete right down to the last nut and boltt

MPA 200 100 WATT (rms into 80) MIXER/AMPLIFIER

COMPLETE KIT
ONLY

£49.90 + VAT!

MATCHES THE
CHROMATHEQUE 5000
PERFECTLY! Panel size 18.0°' x 3.5'. Depth 7.3"'

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 2000 is simplicity
itself with minimal wiring needed making construction very straightforward.

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

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

This easy to build version of our world-wide acclaimed 75W 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 selection as well as infinitely variable tuning and a phase locked loop
stereo decoder, incorporating active filters for “birdy"’ suppression.

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT

This design, published in Wireless World, although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay 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.

T20+20 20W STEREO AMPLIFIER £33.10+ VAT

This kit, based upon a design published in Practical Wiireless, uses a single printed circuit
boargj 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!
COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet {last
4 kits on this page), or professional quality rack mounting cabinet (first 2 kits on this page), cables, nuts, bolts, etc., and full instructions — in fact everything! A

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
FREE CATALOGUE.

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

advertisement is mentioned with your order. Errors and VAT rate changes excluded.  QUR CATALOGUE IS FREE! wRITE OR pHonNeE NOW!
EXPORT ORDERS: No VAT Postage charged at actual cost plus 50p handliing

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

g;%g?\;g?:czgk;lsgvmhr lh.ls optional service (U.K mainland only) add PO RTWAY IN DUSTR |AL ESTATE AN DOVER
SALES COUNTER: If you prefer to collect kit from the factory. call at Sales AN DOVER HANTS SP1 0 3N M (STD 02 64) 64455
Counter Open 9 a m.-4 30 p.m. Monday-Thursday !

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1979



LOW POWER SCHOTTKY TTL
EX STOCK

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

Device Price

741500 13p 741576 38p DASsn oo
741501  14p 741578  43p e O
741502  13p 74583 120p 7403190 1209
741503 14p 741585 120p 7415191 120p
74L504  15p 741586  40p 748192 120p
741505  25p 741590  50p 7402193 1100
741808 30p 741593 90p 7415195 110p
741509 30p 741595 110p 7415196 100p

741510  16p
741511 23p
741512  25p
741513 36p
741514  75p
741515  25p
741520  17p
741821  24p
741822  25p
741526  35p
741527  25p
741528  40p
741530  19p
741532 27p
741837  32p
741538  39p
741540  23p
741547  80p
741548  130p
741549  130p
741873  40p
741574  40p
741575  38p

7415107 40p
7415109 50p
7415112 50p
7415113 50p
7418114  50p
7415123 80p
7415125 40p
7415126 40p
7415132 70p
7415136  45p
7415138  75p
7415139  80p
7415151 65p
7415153  65p
7415155 96p
7415156 96p
7415157  65p
7415158 83p
7415160 118p
7415161 100p
7415162 130p
7415163 130p
7415164 100p

7415197 120p
7415221 110p
7415244 250p
7415245 260p
7415247 150p
7415248 150p
7415249  90p
7415251 100p
7415273 200p
7415279  88p
7415283 92p
7415290 92p
7415293 100p
74L5298 100p
7415352 170p
7415353 170p
7415365 95p
7415366  95p
7415367  95p
7415368 95p
7415374 160p
7415386 50p
74L5670 200p

LOW PROFILE DIL SOCKETS BY TEXAS

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

1.C. TEST CLIPS 10% Discount for 25+ clips, 15% Discount for 100+

8 Pin £4.50 14 Pin £2.73 16 Pin £2.88 18 Pin £6.06
20 Pin £7.00 22 Pin £7.43 24 Pin £8.41 28 Pin £9.24
36 Pin £12.09 40 Pin £12.73

SUPERSTRIP BREADBOARDS 840 solderless plug-in tie points. Accom-
modates up to nine 14 Pin DIPs. Price £1 0.07 with 10% Discount for 10+
superstrips and 15% Discount for 25+
POWERACE PROTOTYPING LABS Two Superstrip Breadboards plus
power supplies
POWERACE 101 5-15VDC supply @ 600mA plus 0-15V meter Price
£68.55
POWERACE 102 +5VDC supply @ 1A plus 3 logic indicators and pulse
detector, 2 logic switches, 4 data switches, clock generator and one-shot
Price £92.75
POWERACE 103 +5VDC supply @ 750mA plus +156VDC @ 250mA
and —15VDC @ 250mA. Also meter (15-0-15V). 2 logic indicators, 2 logic
switches and 2 data switches. Price £99.80.

All orders, large and small, will be dealt with IN STRICT ROTATION. Please
add 15% V.A.T. to all orders plus 30p for P&P (E1 P&P for Poweraces). Export
orders no V.A T . but postage at cost air / surface. Prompt delivery on all orders

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

ROMANE ELECTRONIGS

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

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1979
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C-MORE EASILY

How’s your car battery
standing up to all the motoring
projects you built from the
September issue of ETI?
Thinking of buying a battery
charge gauge, but the fitting
and wiring puts you off?

The C-More vehicle charge
monitor is compact (fits on top
the dash), easily installed (sits
on adhesive pads) and can be
read and understood at a glance
(light bar display). There are
only two wire connections to be

made to the car.

The unit compares the
battery circuit voltage to
reference voltages and presents
the result as coloured bars. If
the yellow part of the display is
as bright as, or brighter than,
the red, you have a healthy
battery. All this and a 12 month
guarantee! .

The C-More charge monitor
is made by Harvelec, 1 Formby
Avenue, Thatto Heath, St.
Helens, Merseyside WAI10
INW.

CAGED NUTS?
Vero's unique insertion tool
comes to the rescue of your
caged nuts (or you can have
them seen to on the National
Health).

Vero claim that the tool can
save up to 50% in the time taken
to assemble 19in racks, cabinets

and enclosures. It is designed to
be used with caged nuts to fit a
standard 9.5mm square aper-
ture.

The caged nut insertion (and
extraction) tool is £2.67 from
Vero Electronics Ltd, Industrial
Estate, Chandler’s Ford, East-
leigh, Hampshire SO5 3ZR.



your wrist! We were swamped with orders for

the Seiko memory bank calendar watch we off-
ered in September. So, by popular request, here we are
again with yet another exclusive, unbeatable bargain offer.
No, your eyes don’t deceive you. It’s a super Seiko combined
watch and calculator for only £96.20. So, as you’re strap-hanging
your way home, you can work out that you’ve just saved 46% on your
new Seiko calculator watch. Your local timepiece emporium, selling it at
full price, will cut your balance down to the tune of (are you sitting down)
£178.20. You’ll have noticed by now that the keys on the calculator bit are somewhat diddier than
the normal run-of-the-mill puddy pushers. Seiko have thought of that. At no extra cost whatsoever
you get a free, gratis pointy bit of metal (they call it a stylus) to bash the buttons.' In addition to the
usual four functions, the calculator has percentage, square root, memory + and memory — facilities.
All for only £96.20.

N ever be without an abacus again — wear it on

ESTT Reader Offer 9620

Save 5 82 SRR

SOME DAY ALL WATCH OFFERS
WILL BE DONE THIS WAY!
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To ETI Seiko Offer
145 Charing Cross Road
London, WC2H OEE
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| enclose cheque /P.O. for £96.20 payable to
ET! for ONE Seiko Calculator Watch.

Name

Address
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SICK MOTOR?

The AA says that 7 out of 10 of
us are still not having our cars
tuned. Slapped wrists all round.
If we all chugged off to the car

hospital and came out ship .

shape and piston fashion (sorry,
I couldn’t resist that) we’d save
around 800 million gallons of.
petrol every year.

If you'd like to repent, you
might not even have to take the
car to the garage soon. Autrac
Computerised Tuning Ltd is a
mobile service using vans with
an on-board computer to check
the state of tune and condition
of a car’s engine and electrics.
Each ‘Total Health Check’

covers 80 different tests and
provides the motorist with a
computer print out of the
results. A VDU also shows the
driver how the tests are pro-
gressing.”

Cost to you and I? The
average price of a full check
and tune-up, complete with
replacement parts (plugs,
points, etc) should be around
£20 incl VAT. That's about
£12.50 for an Escort and £17.50
for a Rover 3500 plus parts and
VAT. .

For further information con-
tact Zockoll Group Ltd, Zockoll
House, 143 Maple Road, Surbi-
ton, Surrey KT6 4BJ.

TECHNICAL QUERIES
We regret that as of this issue
ETI cannot accept any more
telephone technical enquiries.
This is entirely due to the
amount of pressure being
placed upon the technical staff
in attempting to run this ser-
vice. We have kept going for
the last year-just-in the face of
mounting adversity but cannot
do so any longer.

In future therefore all ques-

tions concerning articles (es-
pecially projects) MUST be sent
to us by post enclosing an SAE
if you want a reply (some
people don’t!) Address your en-
velopes to our Editorial offices,
and mark the envelope TECH-
NICAL ENQUIRY.

We apologise for any incon-
vience this may cause and will
do our best to make the postal
service as rapid a turnround as
we can.,

% A
GOT BUGS?
No, not creepy crawlies. I'm
talking about electronic eaves-
droppers. Want to get rid of
them? Now you don’t have to
enlist the special skills of the
professional counter-
espionnage men with their
radio experts. ’

The Tracer M-Auto is a new
unit designed to be used by
your company’s own personnel.
It is a scanning radio receiver
which activates any bugs in the
woodwork and warns of their
presence. It will even detect the
latest sophisticated sub-carrier

9““«{5,;»@('%&& ”g o

devices. Moreover, bugs
‘hiding’ near strong public
broadcasts can be rooted out by
the Tracer, which can also be
left on stand-by during
meetings. An accessory is
available to search for hard-
wired devices. No technical
skill is required to operate the
unit.

All you budding 007’s can
find out more about the Tracer
M-Auto bug basher from
Bonaventure International
(Security) Ltd, Bonaventure
House, 18/21 Jermyn Street,
London SW1Y 6HN.

A,

CALLING ALL K9s,
R2D2s, ROBBIES,
C3P0s, MICROMICE
etc, etc.....
ETI is very keen in getting a robot
dialogue going.
Anyone out there on
the other side of the printers ink
interested in robotics, especially
anyone actually building robots
- of WHATEVER complexity - should
contact us here at ETI.
If possible how about some photographs
of your machines? They may well be
in line for an appearence in ETI. So
come on, lets be hearing from you -
ALL of you - take pen in hand
(or get the robot to do it) and write to

The Editor,
ETI Magazine,

145 Charing Cross Road,

London WC2.

Mark your envelope

“ROBOTS”

So we can deal with it
with our usual
machine - like_ efficiency.

TELLY-TOT

The first offspring from the
Hitachi-GEC marriage is to be a
20 teletext receiver for the UK
market. The set has full remote
control.

Also available is its first 22
model, with earphone socket
and tape socket for recording
sound. You can also play back
video tape on any of the set’s
channel selectors.

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1979

SOLAIR CELLS

Within the next few months the
construction of a 283 kW solar
cell plant will begin at Phoenix
Sky Harbour International
Airport in Arizona, USA (Un-
usual Solar Applications?)

Thirty large arrays of 7,200
photovoltaic concentrators are
being supplied by Motorola.
Each of the modules, 30in in
diameter and llin deep, is de-
signed to concentrate energy
equivalent to 70 times that of
the Sun onto a three inch
silicon solar cell. Motorola is
also supplying a master control
system to regulate the output
power, steer the arrays and
acquire data.

Power from the new solar
plant will supply the needs of
roughly half of the new airport
terminal building.

If you're thinking of knock-

ing up something similar for
your back garden you'll need to
be able to pick up the bill of
about £3.25 million.

STEVENSON CAT

We've now received a copy of
Stevenson’s new catalogue —
an attractive little volume,
covering everything from A/D
converters to zener diodes.

The comprehensive index
covers components, cases, tools
and cables. There’'s even a
seven page section packed with
books.

The semiconductor section
includes data on transistor
packages and pin-outs, IC pin-
outs and even a few suggested
circuits.

You can get this new 80 page
catalogue FREE from Steven-
son, 76 College Road, Bromley,
Kent BR1 3BR.
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» . 218
FR79 28 TIP29C 80 2N16718
)\ O T R L B S TG
H AND 1 BFR81 28 TIP308 64 | 2n2217 a3
:{» ROAD A ODRD ACY27 20 | Bc214L 0 ! >
AC128 20 | sc3o78 20 BFRY8 108 TiP30C Ss[R2an22164
g ORDER - H U AC141 38 BC308 13 BFX81 a5 TIP31A 52 2N2219A 22
B8 /Y AC142 24 BC327 15 BFX84 28 TIP31C 66 2N2220A 28
: atiord 0355 AC176 24 | 83z 15 | BFxes oF g O] ||| BEERS i
ALL DEVICES BRA . FULL SPEC. AND FULLY GUARANTEED. ORDERS | 75178 0 | s3m 12 | eexes g8 | meaac 75 | M2z22a 20
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ | ivig a0 8441 36 gggg FH Wi e IN2368 2
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL :g;g 3 g(éig; Izig S50 2 TIP34A 88 2N2369A T
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY Sats 50 s = BFYS) 20 TIP34C 110 2N2483 28
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS [ 072! oo T Eco 21 | eevez 20 | teas  ms | ase  »
POSTAGE AT COST. AIR/SURFACE. N a0 | 8Csa8 12 BFY53 28 TIP35C si0 43
ACY39 78 BC545C 13 BFY64 1 TIP36A 220 | 2N278
vAT Export orders no VAT. Applicabie to U.K. Customers only. Uniess ststed otherwise, all ACYAY 39 BC556 15 BFY71 20 TIP36C 255 2:}%38454“ znz
prices are exclusive of VAT. Please add 15 % to all prices. ACYA4 3 | acssy 15 g 28 IS A 0Ny 2
f i d Watford Football Ground.] AD149 70 B8C558 20 3 2
We stock thousands more itema. It pays to visit us. We are situsted behin 2 BSX26 75 TIP42A 64 2N290
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0-033.11p; 0-047,0.068 14p; . 17p; 0-15,0-22, 24p; 0-33, O0- i . 2252 4-'148p MDB0O1 158 Tsas a5 2N3055 ag
068, 1 AR g q : 71 20
160V:0.039,0.15,0.22 11p; _ 0.33.04719p;  0-68.1.022p;  1.529p; 3 AF118 55 8cy fATA0T 160 TI48 P 2N3108 32
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TAG-END TYPE; 450V: 1004F 180p; 70V: 4700. 165p: 64V: 3300 130p; 2500 88p: 50V: 4700 0p: 160109 2 BD = TARETG 36 7TX326 e NI7H 12
3300 10Sp; 2200 99p; 40V: 15.000 399p; 4700 120p; 4000 92p; 3300 93p; 2500 85p; 30V: 470 oo i o a5 MPF1D6 a0 7TX341 20 | 3771 275
90p; 25V: s4oo105p:41ooasp:3goo 80p; 2200 60p. ) BC115 20 80205 110 MPSAO5 gg ggg? :: g:g;;g ;::
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8V: 47, 68, 100 30p; 3V: 100 20p. KQ-2MQ Double Gang 78p | 27008 3 | & 2&5 M EF} g; = MPSUS2 65 40313 125 2N3905 :8
31 55 2N3906 7
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 411616 1025 | BC148B 10 | efi67 30 MPSUS5 5§ o=t = NS 52
i 4047 750 BC148C 10 BF173 25 MPSU56 60 40316
100v: 0001, 0-002, 0-005, 001uF 8p | o.25wW log and linear values 60mm 128 2 0C26 170 40326 52 2N4058 17
0-015, 002, 0-04. 0-05. 00564F  7p | 5KQ-500K single gang 70p B:Lsgg 135 | s ‘a BF];; 2 oc28 150 40327 62 2N4061 17
O.14F. 9p. 0-211p. 50V: 0.47wF 12 | T0Kq-500K0 dual gang 30p | 811596 138 | BCle ol B2 % | ocs 130 | 40347 80 |onwe2 17
Seit Stick Graduated Bezels 25p | 81L BCNe3 2 A 0C36 130 40348 105 2N5172 25
CERAMIC CAPACITORS 50V AY-3.1015 550 | gCi54 27 BF180 35 o3 20 prasd (3 S S
Range: 0-5pF to 10,000pF ;p PRESET POTENTIOMETERS AY-5.1013 393 BC157 10 BF194 12 42 a8 40361 a5 INE191 70
0-016uF, 0-022F, 0-033,F 2 O WEOD MO Ministare Yonical AY-5.2376 92 8C158 1 BF195 12 a3 a2 N5, &3
0.047uF5p.  0.14F 6p.0.24F  7p | O1W 7p | CP1610 920 | BC159 1 BF196 12 o = Ficaos 70 | 2nzasy 12
o . MC 1488 1 a2 BF197 14
SILVER MICA (Values in pF) 3-3, 4.7 | 0-26W 100Q—3-3MQ horiz. larger 10p MC 1480 90 gg‘g?A 1 BF198 18 0C45 28 40594 90 2N5458 g
63810, 12, 18, 22, 33, 47. 50, 68. 75, | 0-25W 2000 —4-7MQ Vert 199 | c1aars 958 | pC168C 12 | BF199 18 jOCT0 2 s = IR 35
82,85, 100, 120, 150, 220 9p each - - MC14412 1080 | &ciesC 14 | BF200 32 oc7y 28 20503 5| 2
250, 270, 300. 330, 360, 390, RESISTORS — Erio make 5% Carbon | MCid912 1380 BC170 18 BF224A 18 0c72 as 40673 EEE b
470, 600, 800, 820 18p each | Mmiature High Stability, Low noise MK4027-4 350 | wly72 1 BF2448 30 oc74 §5 2N697 25 §=s109 3
1000. 1200, 1800, 2000  20p each RANGE VAL 109 100+ | MKeTIE4 1025 | pci) 18 | BF256 60 = RS o P e 50
POLYSTYRENE CAPACITORS: ow 22047M E24 20 e | pobels  ‘eso | 178 17| seasen  s0 f ocre 76 | 2n70ea 19 |12 a2
JOpF o InF8p;  1.5nF1047nF 10p | 1oy 2504 7m0 E12 2p 1p SFF96364E 1050 BC182 9 BF257 30 0c810 50 2N708 19 3N140 12
o o Lttt e of 42 (woer sl X% 3| B % fomd B | M a [
2.5.6pF; 3-10pF: 10-40pF 22p, | 3 o 5101 €24 10» 8, | T™MS4035 250 | gCiga 9 BF259 30 0C83 :: s = Pair
5-25pF; 5-45pF’ 60pF: B8pF; 30p 1004 orice amoi, P g Ph TMS4039 250 BC182L 10 BF451 20 0ocsa N113 22 25p extra
— 00+ price applies 10 Resistors of eac TMS 4045 1083 BC183L 10 BF3361 35 0C140 10 2N1132
COMPRESSION TRIMMERS type not mixed values. TMS6011 355 BC184L 0 86594 a0 0C170 85 2N1303
3 40oF 10-80pF 25-190pF 309 — 280CPU25M 990 | pciay 28 | gF595 38 oc171 75 2N1304
100 500p)f 35p | THERMISTORS:  VA1034. 1039, | 780 CPU 4M 1099 1 9 BFR39 25 0C200 85 2N 1305
1040, 1055, 1056, 1058, 1066, 1067. | 780 P10 660 | Bea12 F 25 P29 43 2N1613
SMOKE DETECTORS ] . . . . . BC212L 10 B8FRA0
?(;Assd.;z & 813415p; Socket 25p { 1098. 1100 ’ 24p each. | 280 CTC 595 80213 9 BFR41 28 | Teoos 56 2N1670
TT 7491 50 [74185 80
SACHSONS VARIABLE CAPACITORS | DI0DES |BRIDGE  [LINEARICs | cwrcss 39 | nesssn 120 L7a1i % [ o5
electric oF wi ‘ (FEXAS) 26 |74190 as
100 3000F  180p  mouonDive - 3258 | anirg 1 [RECTIFIERS S0 14 0 35 356 amg | NEsETV IO 1T gy [2453 28 |im%0 a8
500pF 165p 00208 176 285p | aaz15 15 ?Aafs'g\?se’ 26 |oxspin 38 tmsgm 353 NEg;O ﬁg 7401 11 |7495 48 }74192 a5
) Batt Drive wihsiow | Byig0 24 1A/700v° 22 10 67 L3087 110 :?‘541360 120 | 7402 11 lrsaes a5 | 74193 as
4511 DAF  115p  notondive  325p | ay12s 12 1a7200v 28 723140 38 T b q 7403 12 |7497 15 |74194 4o
Oal Orive 4103 C804-5pF 1C 15 8Y127 12 {000 29 733 99 LMg‘IBH e semogu Czigg 7404 12 |74100 85 | 74195 40
38 Srop 15,702 . 1 icroas sy |IA7RO0Y 2% laavepn 1 M3185 195 | SN7G00N 179 | 7405 13 74104 62 74136 a5
PrAGT® fud [ e Iaseqomo s lleov 38 RIS 35 | 3228 68 | SN76013 140 | 7406 23 (74105 62 |74197 a5
I L x 0 P 1 0A47 12 o 7407 30 {74107 20 |74198 80
SoSonf 275 003:750F  430p foazo 12 [287000V %% |acapn 36 Ve 20 [ Dreoiano 130 | 7i0a 13 |Te10n 0 |74198 ooe
HOKES 0A79 15 a 753 B pin 150 7409 14 |7a110 sS4 .§74220 120
RF C oagl 15 J2A/400v 83 | gy4 159 " | LM349 122 | snreoes 40 ) 20 G4 |2d110 =4 -prazee 120
Jep. 4.7.10.22.33.47.100. 200.470 AL 13 {2ase0ov es |R% 000 iae |m3ze 375 [ sN76023nD 130 | 719 13 f7411 5 [ oo
760, 1mH. 2.6. 5. 10 35peach | OAS 7[3as100v 72 BUETS, gee | M3so 80 | snzeo3an 175 | 7411 14 174116 ool 1174246470
43mi 100 S0peach [ oast 4n/200v 75 lav11320 315 [LM3BIN 1857 | SNreiisn 215 7413 21 174119 10 [74248 240
VEROBOARD 01 015 015 loass 8 ia o0y 102 | av-15050 180 a2 125 TN N9 07412 30 |74120 79 | 74249 209
{copper clad) {piain} | 0A200 9 fan/g00v 120 |AY-1-5051 145 AR 50 | Snyeasy 225 | 7416 26 l74121 25 |74251 128
2% x 3% 46p  39p 24p | 0A202 8l6a/100v 73 |AY-1-6721/6 195 TM3500 6ol 'snreca0 90 | 7417 26 74122 31 |74265 63
2nix5" e gop Ve fingia 4l laoov 7 |AY31270 840 |IM3%00 60 TAAS50 50 | 7420 14 174123 35 | 74273 320
3% x 3 o3P e - |IN9IG 5ol Vacov ss | AY-38500 250 |M3911 125 | Taaa0  asg | 7421 29 |74123 33 |74278 220
3%x5" S2p &7p  43p |iNao01/2 s J5O1aY sg | AV-51224A 260 M3914 220 | Tans21ax1 228 | 7922 19 | 74126 31 | 74279 119
2% x 17" 169p 1350 820 |inaoos e {0l 58 lavsi230  aso (M13600 125 | Tang6iA 155 | 7423 17 74128 o |7a283 173
3%x 17" 218p 180p  120p | |N4004/5 & :;—g-:g:?A :gg M2522A 750 | Tan700 3s3 | 7425 16 {74132 42 | 74284 385
5 , — 5 5
vt 2808 o200z || I AY52376 980 |MZ53aA 795 | TaDioo  1se [7426 25 74136 60 THR T
Gl gQIOTD a9p ZENERS AY.5.3500 510 |MC663 275 | 18A1208 70 04
Spot face cutter 1oep | Nsao4 1712 R Ave3s0 10 MEi%0s 000 | teAsaca 220 | 7428 35 |24142 169 [74293 150
Pin insertion tool p | isds 20 | Ran o || PR OB I 79 | Teassoa 330 | 7430 15 | 74143 250 |74298 18s
DIP Board 268p P 3a/100v 15 | 39, 400mw MCi30s 88°] TeABTA12 7432 15 |74142 250 | 74365 128
vQ Board 90p | 3a7400v 20 oo Vil G0 Sl o BXorBX11 250 | 7433 40 l74145 52 |74366 118
Grgup&)ard 1zggp~ gﬁ*si(o@)%vovn :lgv‘\lm-1 ’JW“ “-30” 100 | MC1310P 175 | Teass1 180 7:3; 17 74147 110 1436; :;i
) z T 0 15peach |CA3012 150 [ MCI312PQ 195 [ 7TBABOO 30 |3aa0 13 |raen 20 |7436e 12
VERO WIRING PEN E ca301a 137 {MC1488 85 | TeABI0 9 17401 a5 |hare a9 |iaaes 134
S10s Spool | 325 . Ca3018 68 | MC1489 90 | 18AB20 70 | 5 7::2; ol 7s2s0yoy
pare 31,01 'wirer BOp Combs 7p eacn ';“5?'55“0 SCRs cago20 170 [ MC1dasaL 1250 o200 280 17443 30 |j41oa eo |7etee 158
; 3 17
FERRIC CHLORIDE VARICAPS|Thmmor | i, w [Nomse % R S [a o lhd &m0 'w
11b bag Anhydrous 95p + 35p P&P *losazoov 30| Cazo3s 240 | MC1596 000 | TCA965 120 | 7042 e ;::g? 3¢ | 78452 19
DELOETCHEESISTRER S )78 | MVAMIIE " [osaioov 30 O L0 | chaee  Teo | Toacos  2e0 | 3 [7ai%s tee |roans 230
COPPER CLAD BOARDS 8a102 28 {3 140 | MC3360P 120 | Toa1022 575 | 7448 45 |74160 55 |75491 89
1A100V 42 | CA3045 7450 16 4161 55 [75492 94
Fibre Single  Double- SRBP -8B104 40 | yagoov 70 | ca3046 71 | MC3401 52 | TDA1024 105 10481 16 ;4132 55
Glass sided sided  8.5'x8.5" :g:ggﬂ 3 SA100V 32 | CA3048 f;g mg%%% ;g: ;E’&Z?gg 3;‘6’ 7453 16 |74163 s8 | 74L
G o0
Y 1;2 1;:: i~ - Sasoov 48 | Crzomee 70 | MFCE040 97 | mogace 125 | 7484 16 74164 o |70 es
JACS | 8AS00V 58| CA3081 190 | MK50253 650 | TL0B4CN 199 ;470 o | ks 130 20
SOLDERCON PINS  HEADER PLUGS TRIACS |20200 oo Ca3085 95 | MKS0362 650 | mozoce 125 | 7470 23 74166 oo JLaz 2H
JU S0: 500 2000 14pin 35p: 16pin39p) 3A200v ag [TOREH 5| CAIOES 9% | Ke0398 635 Toracy 199 [ 2408 33 |74167 150 furs 29¢
Ja400V SO 112a500v 92 | Caj0soaa  39s. | MM5303 635 | Tiosice s2 | 7473 1o |7a70 es|uias o275
DIL SOCKETS | EDGE 8al00V 54 [ 124 120 | Ca3i23e 200 |MM5307 1275 | Ti082¢p 96 |79 Taiz oLl 180085 e [283 142
(TEXAS) Low Wire | CONNECTORS: 8ad00v 64 | L2500V 1201 CA3123 so | MMS7160 620 frioesce 105 | 7478 23 074173 esfiio3  assfgg 3R {253 142
prof. Wrap | (Oouble type 8agoov 108 | pr1O8 (201 CA%130 70 | NES15 80 [rosacn 130 | UCB . 22| 74174 50 90 38 |258 110
8pin  10p  25p !135 ) 12a100v 0 [BTIAE 150 CA3IA0 50 |NES18 210 [uaa170 198 275 748 91 104 256 160
Tapin  12p  35p | 2410 way 8% | 12a300v 70 |10 22 1c7106 795 |NESaIK 210 fuaaigo  1es [2281 70 |74178 29 | 7as00 80 |92 89 |26 as0
16pn  13p 46p | 2x15way —  99p | 124800V 115 e 36| lici7107 975 | NESad 185 | zNa14 %0 | 3983  as | 23177 0 | soa 73 (93 89 |266 52
18pn 16p  52p | 218 way 115p 120p | 154100V 240 NE555 22 | Zna2ae 130 74178 95 o
20pi 22p 65 22 way 130p 13 2N4444 140 | ICLBO3BCC 335 7484 80 | 74179 ooo |S132 350 116 273
Opin P Son | 222 wey130p 1350 | 16ad00v 105 | 24 140 ICM7205 1150 | NES560D 60 | ZNa2sE a5 | e e 50 |S138 250 {96 116 |275 250
22pin 25p  70p | 2x25 way 1490 160p | 164500V 120 NE560 325 | ZN1034E 200 B0 107 6
ICM72156 1080 7486 18 81 118 |$158 524 44 1279 6
24pn  36p  78p | 2x30 way 170p 25A500V 235 ICM72168 1950 | NESB1 395 | 7N10406 685 | q 74181 S8 210 | 109 55 |283 192
Jobn 3% S%p | 2:36wev 1830 — | 254300y 295 DIAC ICM7216C 1850 | NES62B 410 s ‘3o fiaie % haliz & B 128
36pin 105p | 2x40 way 210 728000 120 22174 790 | NES64 azs 7490 30 | 74184 135
40pn  50p 109p | 2443 way 232p - ST2 201 ICM721
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modules) Pre amps,

HYS5 Preamp. 500mV RMS €4.75;
HY30 Amplifier. 15W RMS/BQ £4.95;
I_lYSO Amplifier. 25W RMS/80Q £7.25;

g

s 11:1) RU

ILP MODULES 15-240 WATTS

We are now stockists for these world famous fully guaranteed (2 years guarantee on all

Amplifiers & Power Supplies.

POWER SUPPLIES

HY120 Power Amp. 60W RMS/8Q £15.40;
HY 200 Power Amp. 120W RMS/8Q £18.50;
HYA00 Power Amp. 240W RMS/40 £27.50.

NEWS:Digest

PSU36 — Drives 2 x HY30s £6.38
PSUS0 — Drives 2 x HY50s £8.18
% PSU70 — Drives 2x H120s £13.70
PSU90 one HY200 .. ... ... .. £13.70
PSU180 2 x HY200 or one HY400 . £22.99
SWITCHES SLIDE 250V:
OHIO SUPERBOARD I TOGGLE 24, 250v. | JADPOT 14p
SPST 2 1A DPDT c/over 16g
Only £188.00 | ppsy :u..? ¥2A DPOT 130
Yes. we are now selling this popular single board OPDT 38p 4 pole 2-way 24p.
microcomputar at the giveaway price of £188.00. Due 4 poleon/oft  54p PUSH BUTTON
10 the recent devaluation of US Dollar against £ Sterling. Speing
we have been able to purchase Superboards at lower loaded
price. Naturaily, we wish to pass this price advantage on :;’;""‘ TOGGLE 2:3; °';/°" :’0"
1o our customers. Buy now 1o avoid disappointment SPSng/mf:e' 5% DPDTCG'?VE' ‘::
should Mrs. Thatcher & Co. decide io devalue the Fat L :‘s'v 9
Pound. Superboard 1| is supplied fully assembled and DPDT 6 7 P MINIATURE
tested to Brtish TV specification. Also included at no DPDT ags . 7°P. Non Locking
extra cost 4 manuals and a Cassette with programmes oPOT g‘.’";:f ":P Push 1o Make  18p
Requires +5V at 3A and a Video Monitor or TV with RF a P Push Break 28p

Convertor to be up and running. (Data sheet supplied.
We can aiso supply the RF Convertor and Power Supiply

ROTARY: Make your own multiway Switch.

in Kit form or veady-bu_iu] modate up ifospv?l:f::;ng - AOC.;’g;
8K Microsoft BASIC in ROM. 4K Static RAM — on Mains Switch DPST to it 34p

BOARD expandable to 8K. Full 53 Key Keyboard with
Upper/ Lower Case & User programmability and a lot
more. See it tor yourself. Continuous demonstration on
at our retait shop.

Specially designed arttractive hibreglass case (VOU Unit
can be mounted on it} £26.00

Break Before Make Wafers. 1 pole/12 way.
2p/ 6 way. 3p/4 way. 4p/3 way. 6p/2 way

4
Spacer and Screen Sp
ROTARY: {Adjustable Stop

TORCH FINDER

There is an error in the circuit
diagram of the Torch Finder
(Top Projects No.7). The con-
nection between the battery
negative, ie IC1 pin 4, and LED1
should be deleted. The LED
should be connected between
ICI pin 8 and pin 6. My thanks
to Mr Massey of Boston,
Lincolnshire for pointing out
this error.

HEADPHONE AMP

We've had a few calls about the
headphone amplifier project in
the May edition of ETI. If
you're having problems, try
this — insert a 330k resistor
between C6 and the phono pin

of SW1la. Put another 330k res-
istor between C13 and the
phono pin of SW1b. Isolate the
output sockets from the metal
case, because they are
referenced to 11 volts. Hence,
the chassis symbol on the right
and left outputs is wrong. On
the component overlay, take
the mains earth to the trans-
former case, not the PCB track.

MOTOR SPEED CON-
TROLLER (July)

A resistor was omitted from the
circuit diagram. Let’s call it R15
(why not?). R15, then goes from
IC4 pin 2 to the OV line, ie in
parallel with C5. Its value? —
2M2.

Power Supply Kit with RF Modulator

Extra 4K of RAM

£21.75
£38.50

)
1 pole/2 to 12 way. 2p/2 to 6 way, 3
pole/ZloGway,4qole/2!oSway 41p
ROTARY: Mains 250V AC. 4 Amp 45,

P
CRYSTALS TRANSFORMERS (Mains Prim. 220-240V)
100KHz 385 g-\cl)‘-isvés-%sv 12012V 100mA 9sp | ALUM. PANEL
455KHz 383 : 6V-.5A BV-5A; 9V-4A 9v.4A 12V-3A
TMHz 323 ] 12v.3A 15v.25A 15v- 254 195, | BOXES* | METERS*
1.008M 395 12V: 4.5V-1.3A 4.5V.1.3A; 6V-1.2A 6V-1.2A WITH LID
128MHz 392 | 12V 5A 12V05A; 15v-14A 15V:-4A; 20V-3A Fso
1.6MHz 323 | 20v-3A 220p (20ppap) | 32X 4 | 60xa6x
1.8MHz 323 | 24VA: 6V-1.5A 6V-1.6A; OV-1.3A 9v-1.3A; | 2/x5%Ax1¥a" 35mm
18432MHz 362 | 12V-1A 12V-1A; 16V-8A 15V-BA: 20V-6A L, g?o.‘A
2.4576MH: 362 20V-.6A 280p (45p p&p) 4x4x1%y 72 0588”
32768M 323 | SOVA: 6V-4A BV-4A; 9V.2.5A9V-2.6A; 12V2A | Wx2¥x1¥2" 70 WA
Yelooam 198 | 12v-2A. 16V-1.5A 15V.1.8A; 20v.1.24 20v. | xS%xivr 88 | O 1mA
4032Mhz 323 | 1.2A;25V-1A 25V-1A; 30V- BA 30V-8A a2y 72 | O5mA
4.433619M 135 350p (50p p&p). gg 0-50mA

5.0MHz 355

100VA: 28V-0-28V-2A 650p (60p p&p).
100VA: 12V-4A 12V-4A: 16V-3A 15V3A
20v-2 5A 20V-2.5A. 30V-1.5A 30V-1.5A

185 | 0-500mA

Jos0M 323 | 40v-1.25A 40v.1.25A. 50v-1A S0V-14 650 | 10:7x3" 210 | 04
886723M 323 | (60p p&p). (N.B. pip charge to be added above | 1%3AX3” 175 | 50,
9.375M 323 our normal postal charge.) 12x5x3 215 S0V
100MH: 323 12837 265 | OIWAC
107vH: 323 {VOLTAGE REGULATORS s
12MHz 392 1a 103 + v —ve . vu'
133:‘3‘MH1 300 | sv 7305 148 7905 2200 fOPTO 475p each
2 12v 7812 145 791
18.432M 323 | 1oy 7815 1456 912 2200 |E} ECTRONICS
200MHz 323 |18v 7818 14 = 2
27 648M 323 D ALLD) LEOs with Clips 4lx3vxlVe
1A T0220 Plastc Casing 0-50.A
480MHz 323 | 5y 7805 66 7905 75p | 1L209 Red i3 5
100.00MH: 323 |13y 7812 esp 7912 78p | TL211 Grn T of|fdeR
——— 15 7815 6sp 7915 78p | TI212Vel X S
ETI Projects: |18V 7818  65p 7918 75p | 220 2" Red 14 | PPR
P = 24v 7824 65, 2" Green, Yeilow
arts available P or Amber 8 7 Segment Displays
for: Click 100mA  TO92 Plastic Casing o5, | Sauare LEDs. Rea. TIL307 e
Eliminator 5V 78L05  30p 79105 85P |G vel 48 TIL312 3"CA 105
Ambush; Gui- 6v 78162 30p — | TL32 infraRed 58 TIL313 3"CC 105
- | sy 7882 30p = | s400 255 TH321 5“CA 115
tar Effect Unit; | 12v 78112 30p 79L12 85p | gep7 120 TIL322 5 CC 115
Audio Display; | 15V 78L156 30p 79016 85p loppi2 63 DL704 3°CC 99
DM900, Audio-{ LM300H 170p  LM327 270p | ORPE 85 DL707 3" CA 99
phite Amp, [M305H 140p  LM723 38p | 285777 45 DL747 6" CA 180
60W Amplifier | LM309K 135p  TAASSO 50p FND357 Red 120
Soirer | (317 350p  TBA6258 95p ISOLATORS 3 GreenCA 180
Y 8 LM323K 550p  TDA1412 150p {1L74 48 6" GreenCA 225
Controller. LM325N 2a0p  78HOS +5/5A 595p |TIL111/2 85
Send SAE plus | (M326N 240p  78HG +610 +24  |TiL114 95 LCD 3% Dgt 875
5p for list. 650p [ TIL117 110 LCD4Dgit 975
293 128 | 1006 68 | <015 145 | 109 372|415 252 | 4549 375
295 185 § 7 14 4046 66 | 1098 89 |4516 52 4553 398
298 168 | 4008 56 | 104 87 {2099 145 |1517 382 | 3554 180
324 240 | 3009 30 | 4048 58 | 2160 78 | 518 58 | 4555 a6
325 290 | 4D 27 | 4049 26 | 4160 78 | 1019 55 | 1556 aa
326 294 | o0 18 | 4050 33) 16 78 |2 55 | 4557 368
327 286 | 0 14 | 2051 as |63 78 {1 228 | oe
347 148 ¢ 35 | 4052 a5 ] 273 82 |5 149 , ars
i 55 | 4053 a5 | 4178 78 | 4526 65| 1560 210
63 | 4054 110 194 90 | 2527 182 | 561 65
25 99 | 4108 670 | 152 55 62 375
60 | 10 110|400 870|529  1as R 158
60| -0 1650 | 2410 670 | 453 85 6 280
32 480 | <417 795 53 135 72 26
70 | 4avso 90 | 14127 1250 | a5 67 595
52 61 1200 1412V 1050 | 45314 57§ 5 297
50 | <n2 995 | 4115F 520 | 1536 365 | 582 130
1a| 4063 1102215 390 a5 142 A3 75
a0 Sonn 30{:4:9 280 3539 105 | 582 63
1| 3067 280 44 426 | 1541 13s{ :5an 108
100 | 068 14| 3433 780 soa 155
35| 1069 143235 sa0
50| 4 14} 1430 1275
sa| a 12| ies0  '260| UHF Modulator
50} 3072 18] 1151 220
150 | 4073 14 | 4452 £2.50
go]| 1075 1a] 1290¢ 310 :
Se] 06 s3]0 2e0| Wide  Bandwidth
1e| 1077 14 150 16
go| 078 1a] 50 57| Modulator for Com-
8o | 108! 14 50 a2
100f 10 el 5% as| puters £4.70
t08] 00 52| 50 s
320 6 52| 1508 160
20 e o ol ce SPECIAL OFFER
11 60 | 4091 35| 1 80
12| 042 s0| 091 95| 701741 17p 2114 439
. 12| 1043 a6 | w95 a8 206 B
007 12 i0a. a6| 2096 105] 14 140 555 20p 2708 675p
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RADAR ROOSTER

If you go down to the woods
today you're in for a big sur-
prise, 'cos somewhere in Midd-
lesex a man in a white coat is
putting the final touches to Dr
Who's new sidekick — Mighty
Chick. Seen here with its beak
open in the baddy-zapping
mode, the phenomenal phoul's
phinger-licking good drum-
sticks will be phunctional just
as soon as our man in the white
coat has completed the vital
task of tensioning the powerful
poultry’s nuts.

Now do you want the true
story? It's the new AGA
Speckter radar reflector, de-
signed for use principally on
light buoys. The 360° cluster of
six interlocking aluminium
units offers an echo area of
about 170 m2 from the 600 mm
diameter unit. A lantern
weighing up to 110 kg can be
put on top. You can get more
information on the SR66 from
AGA Navigational Aids Ltd,
Beacon Works, Brentford,
Middlesex TW8 0AB.



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

Count-down (o, for onl _- 6 - 9 5

Timer -30000
Can be used for a host of applica- -
tions from boiling an egg to warning - e

you your parking meter is expired.
The timer is presettable to 23 hours
59 mins. 00 secs. in 1 min. steps
and counts down in 1 sec. steps. It
operates quite independently of the
other counters and the watch can be
in any other mode whilst it is being In- MUSICAL ALARM i
used. ’ Timer Alarm T2 Chrono
At the preset time the musical tone
will sound for 1 minute.

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

A clear firm musical tone
sounds for 1 minute at the
appointed time. An automatic
roll-over to the normal time is a
feature after the alarm has
been read. A clear indicator

displays whether the alarm is Display Format (NORMAL TIME DISPLAY) 5 independent working
set or not. Count down 2nd time-zone indicator TnOdes
alarm indicator \ Alerm indicator Chronograph ) Normal watch
- - = X \ \ / # indicator ::3) X?aL:nmt down alarm
T'me Zone (?38 18 @ ® @ @ St E;f‘sfSL iv. Dual time zone
The time zone enables you to Press S3. i i v} 1/100 sec. chrono-
tell the time in two places at mode selection :u ,'i-" L',J graph o
once. It can be useful on | e ~ S8 LU AL pszpesso e S
holiday or business trips. Just alarm sound /Sxﬁgr/ngxfhold S2- e
programme the second time At LI §1=C Secto zero
zone and it will be per- A very impressive new watch at a superbly low price from
manently recorded for your Metac. This super slim watch is only 7mm thick (that's
easy reference. thinner than most mechanical tick-tocks), but its micro-
processor heart packs 34 different features.
. ,‘/ @\ 910 o 0

chronograph "an A | In addition to those listed on the left the watch can display

\WUMULY S 1 the day of the week in French or German or English (just

This watch incorporates a sophisticated and very 1
accurate stop/start counter which has many appli- select the one that suits YOU).

i i d timing f di .
:ta;ons in sporting events and timing for recordings it has fast and slow Settlng rates for the counter and the
Stegors, |° € normal stopwaich mode. Swop- | glarm as well as the normal time setting.
Mode 2: The i [ bles fi d d o . . P 5
the post fimes 16 be fecorden. The drepiay e e There are 7 display indicators, 6 digits and a back light for
but the counter continues to count. H 1 1 H H
Mode 3: Longer timing imtervals. such as journey | IGNTViewing. The 5 working modes are independent of each

umes, can be recorded whilst the watch 1s reading s |- Other, and the watch can be operated in all 5 modes at once.

normal time. or the count-down is being used The

Counter counts to 1 hour in 1/100 sec. steps in all FOR ORDERING INFORMATION PLEASE SEE OVER

its modes.

North & Midlands South of England
ol 67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: (01} 723 4753
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( QUARTZ LCD
5 Function

Hours, mins,, secs.,
month, date, auto
calendar, back hght,
quahity metal
bracelet.

£6.65

Guaranteed same
day despatch.

Very slim, only
6mm thick.

.

[ SOLAR QUARTZ LCD
5 Function

oy

PO

o

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

Day / date 1 g \“
Fully adjustable §i 4

bracelet it % ;
Back-hght \ . !
Only 7mm thick K dedy 0 o

£8.65

Guaranteed same day
dispatch

L

(QUARTZ LCD
11 Function sum cHrono

6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.

i 1/100th, 1/10th, secs.,
10X secs., mins.

. Split and lap modes.
Back-hight, auto
calendar. Only 8mm
thick.

Staintess steel bracetet
and back.
Adjustable bracelet

Metac Price

£10.65 Thousandsld'

L Guaranteed same day dispatch

M3

—
QUARTZ LCD
ALARM 7 Function

Alarm

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

and date

or seconds
Back-hght.

Only 9mm thick
£12.65

Guaranteed same
day dispatch

L

—_—
MULTI ALARM

6 Digits

10 Functions

* Hours mins , secs

* Month, date, day

~ w Basic alarm

+ Memory date
alarm

+ Timer alarm
with dual time
and 5 country
z0ne

# Back hght

+ Bmm thick

£18.65

.

Chrono Dual Time.

6 digits, 5 flags, re
22 functions
Constant display of
hours and mins plus
optiohal 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
modes.

Dual ime zones
Only Bmm thick

\ Back-hght.

Fully adjustable
open bracelet

£22.65

Guaranteed same
day dispatch MG

FRONT-BUTTON ALARM )

SOLAR QUARTZ LCD
Chronograph with Alarm

Dual Time Zone Facility
6 dignts, 5 flags. e

22 functions

Solar pane! with
battery back-up

6 basic functions
stop-watch to

12 hours 59 9 secs.
n 1/10 sec. steps.
Splitand lap timing
modes.

Dual time zones
Alarm

9mm thick
Back-light

Fully adjustable
bracelet

£27.95

y

"

(ALARM CHRONO
with 9 World
Time Zones

* 6 digits, 5 tlags

* 6 basic functions

* B further ime
zones

# Count-down alarm

+ Stop-watch to

in 1/10 sec. steps

# Splitand lap
uming modes

* Alarm

* 9mm thick

* Back-light

* Fully adjustable
bracelet

£29.65

(SOLAR QUARTZ LCD
Chronograph

Powered from

solar panel with

battery back-up

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

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

Stainless steel bracelet
and back

Adjustable bracelet
Metac Price

| £13.65

Guaranteed same
day dispatch

M9

( QUARTZ LCD

Lady's Day Watch
only 25xX20mm
and 6mm thick.
Hours, minutes,
seconds, day, date, /
backlight and auto |
calendar. ¢
Elegant metal
bracelet in silver or
gold fully adjust-
able to suit very
slim wrists.

State colour pre-
ference.

L £9.95

Guaranteed same
day despatch

M15

( ;
QUARTZ LCD
Lady's Fashion

Watch. Elegant

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

State colour pre-
ference.

£14.95

Guaranteed same
Lday despatch

—
QUARTZ LCD
Lady's Cocktail Watch
Highly functional
watch which also suits
those special occa-
sions. Beautifully de-
signed with a very thin
bracelet which retains
strength as well as

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

Bracelet fully adjust-
able 1o suit slim wrists.
State gold or silver fin-
ish.

£19.95

Guaranteed same day
despatch

L

. ™
HANIMEX

Electronic

LED Alarm Clock

Fratures and Specificat ou

Hour m nute d *pluy Large LED thspla, o th
pomoand g arm on nd catar 24 Hours s arm aath
on ot control B splay f1asn 1g for powner 10ss
o Citien Repedtable 9 mimute snooze Dispray
bognt @im modes contral Size 515 <393
236 1131mm % 1lmm x 60mm

Ve gnt 143 1s Q85 kgl

£1 0.20 Thousands sold!

Mams operated

Guaranteed same
day despatch.

L M13

—
EXECUTIVE
ALARM WATCH

6 functions plus alarm.
Conference signal, 5
minute snooze alarm.
Conterence signal
sounds 4 secs. before
main alarm to give ad-
vance warning and
option to cancel.
Snooze sounds § mins.
after main alarm and is
always preceded by the
conference signal.

S,

ot
e
S

s

M60

o

L£14.95

)

( MACY QUARTZ
ANALOGUE

Automatic calendar
day and date, infinite
bracelet. This man’s
watch has elegance as
well as the robust
appearance provided
by a watch with
tradittonal features.
Accuracy is provided
by a quartz crystal
powered by a long life
miniature battery.

{£24.95

—

Metac Wholesale:

more not shown, also minimum order details.

L e

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

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

Telephone orders Credit card customers can telephone orders direct to Daventry (03272)
76545 or Edgware Road 01-723 4763 24 hours a day.
Service Enquiries: 03272-776859
CALLERS WELCOME. Shops open 9.30am-6.00pm.

(" Metac price break-

Only £18.95

OUTSTANDING FEATURES

+ DUAL TIME. Local time always visible

and you can set and recall any other

time 2one (such as GMT).

Also has a light for night viewing
CALENDAR FUNCTIONS include
the date and day in each time zone.
CHRONOGRAPH/STOPWATCH
displays up to 12 hours, 59 minutes
and 59.9 seconds.

On command, stopwatch display

freezes to show intermediate {split/fap)

time while stopwatch continues 10 run.

Can also switch to and from

tumekeeping 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!

L Guaranteed same day despatch

through for an =3
Alarm  Chrono- 3%
graph with N
Dual Time .

M16

J
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SEIKO MEMORY |[ SEIKO ALARM | SEIKO MELODY ) SEIKO
BANK s— CHRONOGRAPH ALARM CALCULATOR
Calendar watch M354 With WEEKLY Alarm, ) CHRONOGRAPH WATCH _ "

Hours, mins., secs.
Month, day, date in

Hours, mins, Secs,
month, date, day,

12 or 24 hour format am/pm. . Chiming Alarm, p! ificati

all indicated continuously. -‘Weekly alarm — can chrono.gHozrs, rr‘:lrl:: glltl::mfﬁf‘\on

Monthly calendar display be set for every day at secs, date, day, memo lus multi

month, year and all dates designated time, e.g. 3 24-hour alarm, 12 ,um“;ny‘vpmch

or any selected month over 6.30am on Mon., hour chronograph, Hours, mins sécs

80 year period. Wed. and Friday. 1/10th secs, laptime, day, date, backlight.

Ay sosreigoronnis 11 W | [ farmeaime s ol s STt

ispla above time H .

can be stored in advance. i of gayYe steel. mineral glass. tonglife battery.

2 year battery life. [ = Full stopwatch

Water resistant. W functions, laptime, s ; e

N split, etc. ” " e £92.95 B
ietac - 9
meacpico £79.50  M11]| rice £89.95 M10 riee M19 || e £96.20 M27
\ - \_ — L .

— —

[ CASI0 CHRONO |( cAsio LADIES  |( CASIO F-200 (CASIO ALARM
950S-3LB == || 86CL-23B-1 SPORTS CHRONO °|[ CHRONO 81CS-36

Stainless steel case, Attractive man's watch
in black resin with
mineral glass. Hours,
mins, secs, am/pm.

i

Elegant slim line stainless L
steel bracelet, fully o

water resistant to 66
feet. Hours, mins, secs,
am/pm. year, month,

Hours, mins, secs, it =
day, and also day, o
month and year

date, day. Auto-calendar adjustable. Hours, mins, Month, date, perpetual automatic
pre-programmed until 10580, symbol second by alpha-numeric day. calendar. 100th sec.
year 2029. 12/24 hour il flash, am/pm. Month, Auto-calendar set 28th chronograph to 7
stopwatch function. i ! date, day. Auto-calendar Feb. Stopwatch hours. Net time/lap
Range 7 hours, 1/100 pre-programmed for 28th working range 1 hour time/ 1stand 2nd
sec. (Mode), Net day in Feb. Accuracy per units 17100 sec. place times. User

optional 12/24 hr.
display. 24 Alarm.
User optional, hourly

chime. Backlight, Price %\S.i‘:
mineral glass, stainless

time/lap-time/ 1st-2nd
place times. Dual time
function. Accuracy
15secs. per month.
Battery life approx. 4

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

month 15 secs., battery life
approx. 15 months,

s, momtrs. oo s £34.95
| Price £22.95 M22 [ Price £29.95 M23 rice £14.95 M24  2pprox. 4 years. M25

( TN

BELTIME BELTIME CASIO F-8C )( cAsIO )
CHRONOGRAPH MULTI ALARM 3 Yeur Bontory Life CALENDAR 200

== Al

.

Y
—

47CS-23B-1Black
| Stainless steel. Hours, T
Functions 29 Functions Hours, mins, secs. mins, 10 second symbol,

go:rs,mmins_ secs, Hours, mins, secs, am/pm, date, day. second {by flasrr:),
day, date, month, date, day, Alarm, “Auto calendar set. am/pm. Month, day,
interchange feature, chronograph, light. 28th Feb. Stopwatch date. Auto mlgndar set” i
automatic calendar, Watch 8 functions, function. Accuracy 15 from190|1 to OQQ.IFu
backlight, net time/lap Alarm 4 functions, secs. per month, month cal ;andav: display.
time. Stainless steet chronograph 17 b A Battery life approx. 3 dual time uoncnon.
bracelet. Battery life 1 functions. Stainless years. Accuracy 10 secs. per

month. Battery life
approx. 15 months.

year. steel bracelet.

rice £14.95 Pice£29.95

ﬁ
7~

\ rice £9.95 M36 [ Prce £59.95 M37

f R Y4 Y r ' r )
MELODY DUAL PICOQUARTZ SEIKO
MULTI-ALARM TIME-ALARM MICROPROCESSOR CHRONOGRAPH
CHRONOGRAPH CHRONOGRAPH ALARM :

% CHRONOGRAPH
e
I Ce s
Multi-language — day the week can be
LA to English, Fi h, G . ftali
s S g e A o
Incorporating module. ot world-tamous bined with a response signal, beebing at Hours, mins, secs and day of the week.
Japanese watch manufacture. Hours. every pressing of the functions. Can be Month, date and day of the week. Stop-
mins, secs, day of week, month, day and switched off. 12-24 hour format, back- watch display. Hours, mins, secs up to 12
Hours, mins, secs, day , date, countdown date, 24 hour alarm, 12 hour chrono- light, Chrono — 1 fullscale chrono with hours (minutes. secs, 1/100 secs up to
alarm, dual time zone, 1/100th sec. graph, 1/10th secs, lap time, backlight, i lap, counting hours, up to 24 hours. 20 nunutes). Lap timing, continuous time
stopwatch. Lap/split ime, 1st and 2nd stainless steel case and bracelet, mineral Minutes, secs, 1/100th secs. Two Alarm measurement of two competitors, Stain-
place times. Melody test function. glass, battery hatch, long life battery. systems. Two time zones. less steel. mineral glass.

| e £26.95 M30 || e £35.00 M12 pice £37.95 M32 [ pice £56.00 M33
\. .

—)

-
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[ DIGITAL ( Portable LCD DIGITAL cLOoCK LcD ) [ QUARTZ ANALOGUE |
CLOCK RADIO Clock Radio T/ravel CLOCK TRAVEL

—

]

60660

& : P ] c
3 T
Mains. AM/FM/LW radio. Green digital Hours, mins. 24 hour time and Alarm.
display. Snooze alarm. Auto gwnch off. Snooze timer. Large 12.5mm display. ” b ]
Clock dimmer External FM Aerial. * Back-light. Night light. Size. 120mm x 74mm x ni Quartz Alarm clock. Complete with
£19.95 * Batteries supplied free. 19mm. travel pouch. Features loud alarm and -
* * Quariz crystal controlled. Weight. 120 grams. operates from 1%z volt battery.
plus £1 30 Post & Packing £17.95 £17.65 £9.95
X mao || ma1 || ma2 |\ . M43
{ N/ . . N . N
LCD Calculator Digital Clock/Alarm/ LCD CALCULATOR LCD CALCULATOR
Calculator/ SCIENTIFIC CASIO MELODY 80
Stopwatch
8-digit mantissa, 2-
digit exponent elec-
tronic calculator on one
single chip.
Calculator with % and memory. Con- . Full calculator spec 3 independent
Credit Card size tnuous clock with hours, mins., secs., Functions-SIN, COS, TAN, SIN-1, COS-1. musical alarms tme, stop-watch, count-
Memory % ect plus auto power off day. month, day of week, Alarm, Stop- Tan-1, SINH, COSH, TANH, e*, 10%, Ln, down timer
£7.95 watch, split-ime. 1 year battery. Leather- Log, . 1/x £23.95
. v ette wallet. Statistical functions ) Ma7
L ( £17.95 M45 |{L £16.95 M46
Y N\ N\ N

—~
‘AIR FRESHENER
Electronic

{ a
TV GAMES TV GAME WITH GUN

G
[ DIGITAL
CLOCK

LED Display.

Features Hours/ mins.

Display Alarm with snooze.
Mains operated excellent value

Black & White or Colour
4 game, 2 ball speed, 2 ball angles, 2

izes. Tennis, H ,F . i
Ei:tr:edrgaﬁl,z:srac:g:s SO sl Colour. 6 games. Moving target, Football, Timer can be set to emit nice smells when .for m?n?y' Compact size only 6
£11.95 Col Target, Tennis, Squash, Practice. Battery required or running permanently to inx 2%in x 3 in.

. otour or man. remove really bad smells. Battery £6 95
£8.95 B/W £17.95 operatod. .
plus 54p Post & Packing plus £1 25 Post & Packing. Price £4.95 M51
L mas || m4s || M50 |{
- ™ N Y
RADIO/CASSETTE RADIO/CASSETTE MAINS/BATTERY AIRCRAFT RADIO

3-Band/LW-MW-FM 1-Band/ MW Portable Radio

Condensor microphone. Battery or AC.
Pushbutton key operation. Auto leve!
control  Retractable handle. Eject equip- 4 Bands, LW/MW /SW/FM. Teak finish AM/FM.

Auto stop DCBY. AC Power 220V Built- ment case Receives Policg/Anrcrah frequenc!es
in condenser microphong  High power £17.95 £19.95 Battery operation. Retractable aerial.
output plus £2.00 Post & Packing plus 85p Post & Packing £9.95

ms2 || ms3 || msa || M55

~

" RADIO ( MODEL CAR | ELECTRIC 1{ CAR RADIO/
CONTROLLED || RADIO || CAR AERIAL CASSETTE

cAR Scale model car 'incorporating Sonix automatic motor 2 band car radio/ sterea cassette player. Long and
single band radio. Excellent Ll antenna. 5 sections. One tovolt Fecrorme. vons. batases and Sming. Push.
Y@ quality sound with clever de- = ) button control for cassette eject end fast forward
e yrinecs: S sign of controls incorporated in meter in length. Excel- wnd Octput 23 Watts (mueic) 12 volts. -
Mowres, semote conteol the car components. lent value at
| £19.95 ms6| | £5.95 ms? || £10.95 wss ) £34.95 M59

)

North & Midlands South of England
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YOU HAVE PROBABLY at some time watched a radio
controlled model, the pilot gracefully landing his aircraft
after a perfect flight at exactly the right spot or the
helmsman taking his boat on a chosen course, or the
driver taking his car around a difficult track. Ability of
this nature does not come overnight but with time,
devotion and practice.

Firstly, let’s look at the equipment. In proportional
control the movement of the remote output device (a
servo) follows in strict proportion to the movement of the
transmitter control, usually a joystick. This type of
control is a must for all but the crudest system. The radio
link part of the system must be 100% reliable, the
choice of AM or FM is one of personal preference rather
than actual performance. It is, however, convenient to
be able to change the radio frequency of the system,
usually by plug-in crystals, so that several models may
be operated in one location each having its own radio
frequency denoted by the colour of the pennant on the
transmitter arerial.

A superior quality radio system (the Strato Transmit-
ter and Receiver), incorporating the above features, has
been described in the May and June issues of ETI, giving
full details for the home constructor. Now let's discuss
the Servo and what follows to control the model.

Ao i

an ., et e

Prime Mover

Servos typically consist of a high quality electric motor,
prime mover, a train of gears, to step up the available
thrust and drive the feedback device, usually a pot, and
an amplifier, usually a special purpose IC pius a few
discreets to convert the input signal to a useful power

18

sufficient to drive the motor. The physical output of the
servo may be either semi rotary 80-90 degrees travel
total, multi turn rotary as for a winch or linear motion of
approximately 12 mm total travel, Servos are available.
both in kit and ready-made forms. Their power require-
ments are normally supplied from the receiver battery
except in the case of heavy duty servos where a separate
battery may be required.

The mechanical connection to the servo may be by
one of the devices featured here and the thrust trans-
mitted to the control point by push rod or if straight line
operation is not possible, by Bowden cable or nylon
snake. Whichever system is used, careful planning of
the installation is essential so that adjustments can be
easily made and geometric errors are avoided. The
linkage must be free but not sloppy and, most im portant,
neither lock in any operating position nor reach a solid
stop at either end of travel otherwise if the servo is left in
this position, stalled, for any length of time it would drain
the battery sufficient to cause intermittent failure of the
remote system. Remember the receiver is connected to
the same battery.

Rotary or Linear

Most semi rotary servos have an output device which is
symmetrical on at least one axis with a series of holes
at various radii to give a choice of travel dimension and
thrust and whilst one not only gets linear motion there is
a certain amount of unwanted sideways movement also,
which when operating distances between servo and
control point are short say, 100 mm or less can be very
noticeable and cause jamming against adjacent sur-
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faces. Linear output servos avoid this problem but
neither their travel nor therefore their thrust can be
adjusted. The Fleet servo recommended with the Strato
system comes as standard with both semi rotary and
linear output types of device so that either may be fitted.

R/C Pig Tails

Sometimes it becomes necessary to manufacture a piece
of linkage, say an extension to a servo arm to increase
the travel beyond that which the servo normally gives.
When doing so ensure that a non-conducting material is
used (fibre glass PCB with the copper removed is ideal).
In any situation metal to metal moving connections must
be avoided at ali cost once modern model receivers’
sensitivity is such that this can cause interference of
sufficient level to be decoded and cause the servos to
twitch. If metal to metal connection cannot be avoided
then a flexible pig tail conductor should be bonded to the
two metal parts in question.

In planning an installation the semi-complete mode!
and radio equipment should be available so that a trial
run may be carried out before any part is fixed in
permanently. At this time the servo travel required
should be determined as well as ascertaining that the
direction of travel matches the control stick direction and
axis — left, right, up, down, fast, slow, etc. Reversal of
servo direction of travel may most simply be carried out
by transferring the pushrod from one side of the output
device to the other, or it may be electrically carried out by
reversing the motor and end connections of the pot.

Front Heavy Crashes

In general, installation cannot follow any standard
pattern since it is dictated by the form of the model. In
models which are known to travel at speeds in excess of
5 mph it is worthwhile trying to arrange the layout so
that the equipment is placed in order of descending
mass from front to rear so that, in the event of an abrupt
stop in the direction of travel, the lighter and generally
weaker pieces collide with the heavier pieces in front of
them.

An installation the writer has found effective for use in
model power boats, where the general layout of all
models is similar, namely engine amidships and rudder
astern, is a set of equipment permanently installed in a
rigid plastic lunch box with an air/water tight lid. The
receiver batteries and two servos are installed in the box
and short screw adaptors fitted to the servo outputs
protruding from diagonally opposite corners. Each boat
is then fitted with pushrods of appropriate length to
engine throttle and rudder terminating with matching
male threads and lock nuts. Thus the box can be
transferred from model to model in a few minutes even
at the pond side. The box sits on a pad of ¥2'' foam
rubber (never use plastic) and held down with moderate

force by 2 crossed over elastic bands. It should be noted b

outer hole: more
threw but more
sigewoys movement

.

!
|
|
!
I

i,

The Chris Craft cruiser is fitted with a 15cc 4-stroke petrol
engine. The radio control unit is housed in a plastic lunch box.

L R Bel

A radio control model helicopter — not for beginners!

!
I
inner hole: less throw |
ond less sidewoys movement !
~— LJ

= = 5 F1
|
|

h

When using a rotary servo with a push-rod, allow for sideways movement when mounting the servo in a tight spot.
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RADIO CONTROL GUIDE

| D

ideal pushrod is campletely straight

ond symmetrical

v

effective length _
__reduced

this pushrod is excessively "bent"
before instollotion e

2
ideal axis of pushrad

,1

\
oxis of thrust outside |
centre line of pushrod‘*

{L . -
unwanted
deflection
— = of cantral
~ surface
S wire end

lexes

—Y

pushrod bows

The ideal pushrod (top) is straight. Moral: beware of bendy pushrods.

The Marble Head 50 inch yacht has a radio winch and rudder
(above). The ideal trainer R/C model aircraft (below) — the
‘Super Sixty.’

0 £y M N e ¢ B
i 4, ; ; <
£ o "f%?
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that the on/ off switch is always fitted to a vertical face of
the box to prevent water lying on the surface of the
switch and the aerial is taken from a hole on the vertical
face also.

The aerial location must be given some thought at the
time of equipment instatlation. In general one wants to
position it away from the machinery as far as possible.
On aircraft, the aerial may most conveniently take the
form of a stranded wire which emanates from the
fuselage somewhere near the wing centre and attaches
to the fin, keeping taught by a looped elastic band held
in place by a glass headed pin. On boats, a stern sighted
whip aerial of 20 gauge piano wire with a simple screw
on fixing at the deck and non-eyecatching loop formed at
the other makes a practical arrangement.

Protection Racket :

At the planning of installation stage consideration
must beé given to protecting the equipment from both
vibration and impact loading in the event of a crash.
Servos come with this feature built-in in the form of
rubber grommets inserted in their fixing lugs, which,
providing all screws are fitted and not tightened excess-
ively, is adequate protection. The receiver, possibly the
most delicate piece of the equipment, should be packed
completely in at least %'’ thick sponge rubber (not
plastic) or alternatively, inside a foam rubber tube now
available from model shops. It is also worthwhile making
sure that the batteries, the heaviest part of the equip-
ment, are either similarly packed or securely anchored so
that in the event of impact they cannot fly around and
cause damage to more vulnerable pieces of the equip-
ment or the model itself.

So much for generalities. We now consider the
various types of models broadly and point out features of
which the newcomer may not be readily aware. Table 1
shows various types of model. it descends in order of
skill required to operate together with their environ-
mental nasties. By “skill to operate’ we mean simply the
ability to control safely and bring home in one piece!

Buddy Box

This is a useful feature of the Strato system in that two
transmitters can be coupled together so that the com-
mand may be transferred from one transmitter to the
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TABLE 1
Model No. Model No.
Type Servos Comment Type Servos comment
Helicopter Four Much mechanical skill required to R/C racing Two Some mechanical ability required
install the R/C equipment. Subject cars 1/C engine to install and maintain R/C equip-
to much vibration from engine. Not ment. Equipment subject to severe
easy to learn to fly, buddy box vibration and operational stress.
required for beginners. If they Must be installed inside sealed
crash they don’t break they ex- boxes to prevent the ingress of dust
plode! Definitely not for the new- and dirt thrown up from the track.
comer. Probably the most punishing en-
vironment into which R/C equip-
ment is put. A lot of fun if you are
Scaled down Four to six Very worthwhile to build if this is competitive by nature, having
full size model dependingon  one’s interest but not as a first learnt to drive not so much fun
aircraft complexity model. Choice of subject endless, operating solo.
put all important: Generally weight R/C cars One or two As with above butsince they can be
is a problem particularly at tail end. electric operated indoors ie a school hall,
R/C equipment may be subject to do not pick up so much dirt. Vibra-
some vibration due to having to tion much less. Wide choice of
pack near engine. scale subjects you may only have
dreamt of owning one day.
P.owe;t model Min three The model to start with — hiq’h T YT lt:.l}l: :caarli ;t:zlcljy;lk:feg :unb?eléltk:;:g ai
glrc_ra df pIng monoplane. Wing span 48"- the place to start. Alternatively, a
Re/stl:gne or GQ . Engine size 5-8cc. Gloplug simpler semi-scale power boat gets
with speed control. The simpler the you at the helm quicker. See
modgl the bettgr. Roomy fuselpge recommended R/C equipment in
for S|m_p|er equipment installation. any boat because get wet it surely
Essential to be able to control en- will. Weight not too important.
gine speed from tick-over to max
rpm. Elevator and either or both Yachts Two Again an ideal beginners’ subject,
rudder and aileron control depen- but one of the servos should be
ding on model. Follow the kit- some form of winch to control the
maker's or designer’s instructions sail position and winches cost two
precisely. to three times that of servos. Good
size for portability and sailing in
varying weather conditions is
Gliders—both Two to four Probably the easiest of all flying known as the Marblehead Class,
towline and models. Wing span 60''-120"". 50 long. Fits on the car’'s back
slope soaring Main controls rudder and elvator; seat too!
ailerons secondary. Some towline Tanks, robots, One to six Tanks and other AFVs have their
gliders have towline release servo. spaceships & instatlation normally determined.
No vibration problems here — just thingies by the kit manufacturer, so just
have to defy gravity for as long as follow the yellow brick road.
possible! Build accurately and Robots and so on are for those who.
carefully to designer’s or kit- want to be creative together with
maker’s instructions. the ability so to do.

FEATURE:Radio In Control

other. This is helpful when one is learning to operate a
difficult model since the tutor can give the pupil control
at his instigation and take back control shouid the pupil
be having difficulty. Husbands and wives can have fun
this way too!

Slope Soaring

This is where a model glider is launched from a hiliside
onto the face of which a steady wind of 5-15 mph is
blowing, causing an up-current of air in which the glider
flies (watch seagulls soar on the cliff top).

Do’s and Don’ts
Finally a few obvious do’s and dont's for the newcomer to
R/C modelling. Do obtain a GPO licence for your K/u
equipment. It costs £2.80 for five years and is obtainable
from:- The Home Office, Radio Regulatory Department,
Waterloo Bridge House, London, SE1 8UA. in this way our
numbers will swell and when the authorities are re-
considering radio frequency allocation, which they are at this
time, then the more licence holders there are the more
consideration we shall receive. It is also illegal to operate
without a licence.

Do fly a pennant of the appropriate colour of the crystal
frequency in your transmitter, eg brown — 26.995 MHz, etc.

Don't attempt to operate any model uniess you know the
equipment is functioning perfectly — remember all models
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are potentially dangerous. Initially with new equipment one
should carry out a full range check at what is likely to be the
greatest distance + 10 % one is going to operate. Thereafter a
collapsed transmitter aerial check before each session is
advised.

Do enquire of your local Sports Council representative as
to his knowledge of the place in your vicinity where you can
operate the type of model you wish. Again, the more
enquiries, the greater the likelihood of better facilities.

Do seek help from other modeilers but don't disturb one
while he is performing with his own model, or better still join
aclub.

Don't carry your transmitter in the boot of the car unless
supported on sponge since the vibration on say a motorway
journey can play havoc with screw fixings and electronic
adjusters.

Do ensure your model creates as little pollution as pos-
sible, namely noise, smell and particularly oil on pond water.
Remember that what turns you on might be the next feliow’s
reason for initiating a petition for getting your activity
stopped on the grounds of poilution.

For further information.

STRATO R/C system manual, price £2.75 is available
from Remcon Electronics, 1 Church Road, Bexleyheath,
Kent.

Radio Control Guide, price £3.95 is available from
Radio Control Publishing Co Ltd, High Street, Sunning-
dale, Berks. ETN
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Measure Resistance to 0.01N ...

At a Price that has no resistance at all
NewDigitaI Multimeter M1200B
USA i

ONL £55 (£3 p&p + VAT £8.70 = £66.70)

‘FULLY GUARANTEED [
FOR 2 YEARS

‘METAL CASE

‘EX STOCK DELIVERY

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

FEATURES

3% digits 0.56” high LED for easy reading

100uV, 1Tu A, 0.015 resolution

High input impedance 10 Megohm

High accuracy achieved with precision resistors,

not unstable trimpots

¢ Input overload protected to 1000V (except
200mV scale to 600V)

® Auto zeroing, autopolarity

Mains (with adaptors not supplied) or battery

operation-built-in charging circuitry for NiCads

Overrange indication

Hi Low power ohms, Lo for resistors in circuit,

Hi for diodes

SPECIFICATIONS:

DC Volts Range 200mV, 2V, 20V, 200V, 1000V
Accuracy 1% + 1 digit, Resolution .1mV
Overload protection 1,000 volts max
AC Volts Range 200mV, 2V, 20V, 200V, 1000V
Accuracy 1.5% + 2 digits, Resolution .1mV
Overload protection 1000V max, 200mV scale 600V

DC Current Range 2mA, 20mA, 200mA, 2amp.
Accuracy 1% X 1 digit, Resolution 1 Microamp
Overload protection — 2 amp fuse and diodes

AC Current Range 2mA, 20mA, 200mA, 2 amp

Accuracy 1.5% + 2 digits, Resolution 1 Microamp

Overload protection — 2 amp fuse and diodes
Resistance Range 20, 200, 2K, 200K, 2 Meg. 20 Meg.

Accuracy 1% + 1 digit, Resolution .01 ghms
Environmental Temp coefficient 0°to 30°C +.025%°C

Operating Temp 0° to 50° C Storage — 20“ to 60° C
General Mains adaptor: 6 - 9 Volts @ 200mA (not supplied)

4C size batteries (not supplied)

Size 8% x 5% x 2% Weight 2% Ibs.

el e p——
To. Maclin-Zand Electronics Ltd ETI 11

I 1st Floor, Unit 10, East Block

I 38 Mount Pleasant, London WC1X OAP

J

I Pleasesendme . ... . . | .. . . DMM M12008
@ £66.70 inc. p&p + VAT {overseas £60)

I I enclose cheque / PO /Bank Draft for £

lName 5 © nocoooeo

I Address .. .. 5 6 o o @ . . . {BLOCK
LETTERS
_ . PLEASE)

b e L Puase

LB ETY Sole UK Distributor
ME Maclin-Zand Electronics Ltd
T 38 Mount Pleasant, London WC1XO0AP

Tel. 01-837 1165
Telex. 8953084 MACLING

©N zand
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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 {Dept E.T.I.)
16 Mayfield Road, Bramhall, Cheshire.SK7 1JU.

You've heard about it
Read about it — HERE IT IS

AVAILABLE EX-STOCK % "oo
COMPLETE KIT AS PER 25, Ao %0,
MANUFACTURER'S SPECIFICATION %, '\8°

(o)
Wilh provisian for 8K an board expansion. Excludes 4118+ 8« */)J‘ OO AA\

¢
INCLUDES FREE 16K EXPANSION %, /17 ks
VALUE £140 includes ALL parts with every kit l 2, ~ e
’

; %
NASCOM-2 £295 & W Xe,
ON DEMONSTRATION NOW

A FREE
VAT %6%
AVAILABLE ONLY FROM US ON THE COUPON BELOW

16K EXPANSION WORTH £140

OPTIONAL EXTRAS 8 OFF 4118%
3 AMP POWER For NASCOM-2
PLR Chasers

SUPPLY At 159

£29.50 Post £1.50 £80
For NASCOM-2

Early
Delivery

RS232 COMPATIBLE OUR PRICE

80 COLUMN PRINTER ....c e« £325 ~ VAT

List price £5650. If sent by carrier £5 extra 15%

FULL MANUFACTURER'S WARRANTY — DON'T DELAY, ORDER TODAY

Please send me my NASCOM-2 KIT with the FREE 16K EXPANSION
for £295 + VAT.
lenclose remittance .. .. ... .. ... ... ... ........... to cover

Name & Address ... . .......... .. ... .. ... ... .. ... ... .

. IIENR_IIS'
Buv iwith Weess Computer Kit Division
* 404 Edgware Road, London, W2, England

01402 6822
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HAPPY BIRTHDAY TO
us....

Yes, it's HEs first birthday next month, as a
special treat to all our readers we will be
featuring an eight page pull-out section con-
taining masses of useful data. How to de-code
those colour coded components, how to con-
nect. up all those little legs on ICs and transis-
tors, everything in fact {(well, nearly everything)
you'll ever need to know.

TV BROADCASTING

Even if you can only get two channels {indust-
rial action notwithstanding) you can still find
out all about how those exciting episodes of
Crossroads and the Magic Roundabout (no
they're not using the same actors) reach the
flickering picture box in the corner of your living
room. What dramas never reach the watchful
eye of the camera, how high is Nicholas Par-
sons in real life, these are some of the questions
that probably won't be answered next month.

WRIGHT FIRST TIME

Congratulations to Mr D. J. Wright of Bodmin,
Cornwall, and Mr P. R. Cheeseman of Birstall,
Leicester, for winning the first and second
prizes in our August Scope competition — more
details next month. In the meantime we’ll be
contacting all the winners and runners-up by
post.

Hobby

lectronics

KIT REVIEW

HEBOT

From the darkest corners of the HE workshop
comes a new terror 1o strike fear into the hearts
of brave men (and women, if they dare). HEBOT
is here, from an original design by the Gonoids
of Andromeda it will over the next few
months develop into a creature to rid you of the
mother-in-law for ever. The first part next
month will describe how to assemble the
locomotive and propulsory support mechanism
(Chassis and drive gear to mere earthlings) and
basic sensory perceptors. The basic module will
perform evasive manoeuvres and month by
month we will attempt to increase its ‘intel-
ligence’ until it is able to exist on its own. If our
plans are fulfilled they will wipe out the human
race HEBOTs will control the universe . . .
Exterminate, we will exterminate . . .

INTO LINEAR ICs

This month just over half-way through the
series, lan Sinclair takes leave of the 741 to
start anew with the famous 555 timer, as usual
all of the circuits are practical, tried and tested.
For those of you following the series with the
Eurobreadboards we will include all of the
codings for the board.

Something out of the usual in the way of kits
next month, we shall be looking at a rather
novel car burglar alarm. This new kit should be
of interest to anyone wanting to protect their
vehicle, without having to take out a second
mortgage to buy the kit.

BREAKER ONE FOUR

ST WM

B ] “"W”sv:%;%

Y & o L@

Following our disclosure this month you can be
sure that next month’'s Breaker One Four will
have some more very interesting revelations.
Remember Breaker One-Four is Britain's first
and best, regular Citizens Band feature.

MINI-MODULES

We've been promising some Vero-Board based
projects. Well, here they are, ten of them, all
using a commercially sized piece of strip board.
All of the Modules can be used either as
building blocks for larger, more ambitious
projects or used on their own as projects in their
own right.

The November issue will be on sale October 12th

The items mentioned here are those planned but circumstances may affect the actual contents
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PINBALL
TV GAME

A dedicated chip TV game may seem
strange in these days of the program-
mable? It won’t when you consider the
unique games and the fact that this EX-

CLUSIVE ETI PROJECT will only ever be

built by 500 people.

THIS TV GAME is a ‘dedijcated chip’
version of a game which has been
available on cartridge models for
some time — breakout. In addition to
this, however, there are four pinball
games and two solo ‘basketball’ type
of game which are rare — if not
unique. The breakout is highly
addictive we warn you — it has
amazing potential for stopping all life
beyond the paddie control. And as
only 500 of the chips are available,
the Jones’s will have some trouble
keeping up! The pinball games are
available in both flipper and paddle
options — and also a small bat option
for inflicting greater frustration upon
oneself.

Breakout!

Undoubtedly our favourite game was
the breakout. It comes in four
options, of which the simplest is the
most fun. Each hit knocks a brick out
of the wall, until a gap right through
is produced, and then the ball can

Breakout untouched

24

Pinball one underway!

demolish the wall from the back, but
note that the bat goes down to half
size as soon as the ball hits the rear
wall and the ball speeds up on
contact with the back three rows of
bricks.

In addition the angle at which the
ball deflects from the bat alters
radically on the eighth ‘hit’ — just to
keep things interesting. You have
seven balls to remove two sets of
walls, appearing consecutively, from
the screen.

Two other versions provide smali
bat and only five balls with which to
work.

Other Attractions
Rather than iterate every last little
detail, we've used screen display
photos to show the games and S -3
options available around those ) 3 Tt 8
games. Pinball with a paddle is ¥ T ——
entertaining — to put it mildly!

Solo basketball requires that you
keep the ball bouncing on the bat,

Breakout begun — and badly!
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PROJECT

Pinball Two — four options Pinball One — four options
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and then press the enter flipper
button to ‘fire the ball upward to the
targets. The longer the ball has been
bounced on the bat, the more energy
it possesses on firing.

No PSU is shown here, beyond a
suggested circuit, because these 9V
battery eliminators are available
commercially at prices that probably
make them cheaper to buy than
build. If you must go it alone then
this is not critical. All that is
required is 9V at about 1.0mA or
thereabouts.

Construction

There is no setting up to be done,
apart from tuning your TV to channel
36. All the components mount onto
the PCB, including the modulators,
so building up the game should pose
no problems at all. Use sockets for
the ICs as the ‘capital cost’ is low
compared to that for a new set of
chips!

Mount up all the 'passives’ first,
then the modulators and Xtal. Test
your 5V line before plugging in the
ICs if possible. If all is well fita UHF
lead and plug into the aerial socket of,
the TV set. The signal should appear
somewhere around channel 36, at
which point the white noise will
vanish and the first pinball game
appear on the screen. The brightness
and contrast may need adjusting to
get the best display — use the
breakout game for this. All three
tones-of brick should be clearly
distinguished from one another.

Pressing game select should step
the display through the range of
games available, with Reset getting
things under way
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As with all LSI based games, there is
little outside the games chip package of
which to speak. All the video sound and
sync signals are generated within IC1.
The 2112 RAM is provided to hold the
‘game selected’ signal and score. This is
refreshed by IC1 whenever an incre-
ment is added by play. At the end of
each game (in breakout and basketball)
the final score is loaded for display on
the screen during the next game. The
pinball game scores would require too
much screen space, and too many bits,

HOW IT WORKS:

to store.

Q1 and associated circuitry regulate
the 9V input from the external PSU to a
stable 5V to drive the units’ own circui-
try. The clock frequency is set by
XTALI, C9, Cll, and R14 forming a
standard Xtal oscillator. IC3 is a 4019
Quad and/or multiplexer to interface
SWI1-SW6 with the select lines of IC1.

Paddle control RV1 is ‘padded’ by the
27k resistor to prevent a ‘zero resist-
ance’ condition between the 5V line and
IC1.

BUYLINES —

NIC Models supply ail the com-
ponents for this project.

A complete kit is available for
£28.95 all inclusive. Individual
components may be purchased as
follows:

PCB and Game Chip:

£19.90 all inc.
Modulators: £5.80 pair
Xtal £3.00 all inc.

The PCB is copyright NIC
models and may not be obtained
elsewhere. See ad elsewhere in this
issue for ordering details. Likewise
the chips (all 500 of them!) are
initially single sourced. '

TV CHANNEL
36

=

MOD1
UM1111E36

I||I
J

R3
k0

| r NMAA-
ct -
1008
ne R2 1 2019 18 1716 15
3k3
MOD2
UM1263
2
680R -
A 2%
| S
——
Fig 1. Full circuit diagram for the - K _l
TV game unit. Note that no PSU [

circuit is given here.
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PROJECT: Pinball TV_Game

|

internal view of the unit, showing the space left to mounta PSU
— PARTS I_IST . board should you desire to power it this way.
RV
10
RESISTORS all 2W 5% Tv
R1 100R
R2 3k3
R3 1k0 e, E
R4 680R B = et
R5, 6, 15 2k2 TR = Ny 11 VS \
R7-12 10k F-e{Ee— ]
R13 100k s s a1
Ryl 1k5 [ Fr ey
R16 27k [ fr—————1y
I ‘:!i"‘_l \sddakkid
CAPACITORS i
C1,6, 7, 13, 14 100p polystyrene
c2, 3 220u 16V elec-
trolytic
Cc4,10,12 100n polyester
C5 10n polyester
Cc8 470p polystyrene
Ca 4p7 ceramic
Cu 33p ceramic
SEMICONDUCTORS
I See text
IC2 2112
IC3 4019
Q1 BC 337
ZD1 5V1 400mwW
MISCELLANEOUS
XTAL (3.57 MHz): Modulators
RV1 (250k linear) Box to suit SW6 \ —ve |+ve
PCB SW1 SW5SW2 SW3
MAINS
ﬁa?/Aggf)R Fig 2. (Above) Component Overlay. ET
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20 x 20 WATT STEREO AMPLIFIER

Viscount IV unit in teak simulate cabinet Silver frnish rotary controts and
pushbuttons with matching fascia, red mains indicator and slero jack socket
Functions switch for mic magnetic and crystal pickups, tape tuner and auxitiary
Rear panel features fuse holder, DiN speaker and input sackets 20 x 20 watts
RMS 40 x 4D watts peak lor use with 8 to 15 ohm speakers
Size 14% " x 3" x 10" approx VE W teature—units now
includes a bult in four channel stereo sound facility.

30x30 WATT AMPLIFIERE
IN KIT FORM

For the experienced constructor com
plete in every detail, same lacilities
as Viscount IV, but with 30x30 output.
60x60 wants peak. For use with 41015 4
ohms speakers

£31.90

£3.00 p&p

SPECIAL OFFER

30 x 30 WATT AMPLIFIER KIT

with BSR P200 belt drive
£57.00

deck and Shure
M75 cartridge. +p&p £6.00

EMI SPEAKER BARGAIN

Stereo pair 350 kut. System consists of
13" x 8" approx. wooler with rolled
suround; 2%" approx. Audax tweeter.
Crossover components and circuit
diagram, Frequency response 20 Hz

to 20 KHz Power handling 15 watts RMS
£18.25
Per stereo pair
£3.65p&p
semi-automatic, cueing device. p&p £2.60
AD.C QLM 30 Mk Il Magnehc Cartridge
to surt. £7 95
Manual singie play
ceramic canndge 2 speeds with 45 rpm
spindle adaptor ideally suited lor hgme
or disco use p&p
11.25 0275

20 watts max '
BSR P200
B s record deck with autg
OUR PRICE f

8 obm impedance
Belt drive chassis turntable unit £25. 50
telurn and cueing lever, fited with stereo

GARRARD DECK
MODEL CC 10A

Record changer with tueing device
fitted with sterea ceramic cartridge
ready to fit into yous own plinth.

£8.15 pap £2.05 sie 127 1 8%
UNIT AUDIO STAND- -~ .

Can be used with TV taol Finish  £- -
in chrome with decorative wood | . 5
spacer fitted with 4 Kenrick . e g |
Mini Meteor castars. —

£3.95 22558
28" x 12R" x 11"
approx.

BARGAIN FOR §
PERSONAL

SHOPPERS ONLY
Altone UA4
Stereo System

Fgalures 8 watt total output. Full size BSR manual turntable
with cueing and auto return. Socket for tape in and out and

dph
ulileahealphones complete with speakers. £35.75
Micro Cassette Recorder
£14.25

when travelling.

L =
Battery operated fluorescent
camping lamp.
Runs off 8 U2 batteries.

BARGAIN PACKS

?

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
‘0UR BARGAIN PACKS.

AUDIOMODULES IN
CURRENT CATALOGUE

—

ACCESSORIES "\“\--

. LD
Suitable mains power supply parts, -
consisting of mains transtormer, bridge

’VTwo Way Speaker Kit

i nd se! "
rectifier, capacitor ar t Comprising of two 8 x 6 approx

4 ohm bass aftd two 3% 15 ohm mid-
range tweeter with fwo
CI05S-0ver capacitors. £4' 05

per sterea pair plus £1.55 p&p

AVAILABLE ALSD TO PURCHASERS OF
THE 10 + 10 AMPLIFIER KIT

of rolary sterea contrals for treble,

bass, volume and balance £3 00
.

plus £1.50 p&p

ceramic and auxiliary input
£5.00
ptp £1.00
10+ 10 AMPLIFIER KIT
tomes complete with instructiors and includes: a Mullard
volume and balance), switches, input, output and headphone

PACK 1. 2xLP1173 10w AMS output power audio
amp modules. + 1LP1182/2 Stereo pre amp for
OUR PRICE
p+p £1.00
PACK 2 2xtP1173 10w RMS output power audio
amp modules + 1 LP1184/2. Stereo pre amp for
magnetic. ceramic and auxiliary inputs
»
OUR PRICE
Hius. £7.65
An opportunity to buy a 10 watts per channel stereq
amplifier kit which is suitable for use with a ceramic
cartridge. The amplifier utilises proven Mullard modules and
is avarlable at a very competitive price. The amplifier kit
LP1183 stereo preamplilier module, two LP1173 power
amplifiers with integral heatsinks, a power supply,
Zobel networks, Iront and back mounting panels, a finished
fascia panel, all control potentiomelers {bass, treble,
sockets, wire, and an-easily assembied wrap around cabinet
10 house lge tinished unit.
ize approximately f' 2 25
Q%7 x 8% x 4” pép £225 .

BARGAINS FOR PERSONAL SHOPPERS

£1.40
£9.55
£8.95

LCD Solar 5 functiorf with backlite
stainless steel finish case and strap

LCO Solar Chrono 9 function with backlite
stainless steel finish case and strap
Chrono stop watch 9 function with back lite
stainless steel finish case and strap.

Solar Alarm LCD

stainless steel case and strap.

AM/FM DIGITAL CLOCK
RADIO  Accurate 4 Digut
Electromic Clack with /4 LED
display. Buzer and

snooze imer £42 2()

100 Want Power Amp Module
Matns power supply for above unit

OECCA 20w Stereo speaker kit comprising
2 8" approx. bass umts + 2 3k approx
tweeter inc crossovers

VIDEOMASTER' Super Score TV Game
with pistol mains operalion

PORTABLE RADIO/CASSETTE RECORDER,
AM/EM with clock LW, MW, SW. VHF
mains/battery operation

£15.95

£42.90

ISP Radio Cassette recorder Mains /Battery AM/FM

buift in mic auto stop

A ———
323 EDGWARE ROAD, LONDON W2
21E HIGH STREET, ACTON W3 6NG

ACTON: Mail Order only, No callers
ALLPRICES INCLUDE VAT AT 15%

Ml items subject to availabillty. Price correct at
1.8.79 and subject to Change without notice

Packet size—home or office use or

£24.54(1JI

100 WATT
MONO DISCO AMP

Size approx

: . 11 i.l‘ ey
&
147 x 4" x 104’
Brushed aluminivm

fastia and rotary controls

Five vertical slide controls, master volyme. tape level, mic level. deck level.

PLUS INTER DECK FADER for perfect graduated change from recard deck No 1 1a

No. 2. or vice versa. Pre fade levef contzol |PFL) lets YOU hear next disc before
lading it in. VU meter monitors output levet Quiput 100 watts AMS 200 watts peak!

riore0s £66.45

50 WATT MONO_.«
DISCO AMP

'£30.60

pé&p £2.70 ;
Size approx. 13%" x 5%" x 6%" e
50 watts rms. 100 watts peak output Big features include
two disc inputs, both for ceramic cartridges, tape input
and microphone input. Level mixing contrals fitted with
integral push-pull switches. Independent bass and treble
controls and master volume.

FOR PERSONAL SHOPPERS ONLY
DUO Il SPEAKERS

Attractive teak linish, modern design,
mneorporating 2 speaker units -8
approx. woofer and 2';" approx
tweeter 45 to 1800 Hz Impedance
8 chms Power 15 watts RMS

18% " x 13" x I'<" Per stereo paur

e £16.50

R PERSONAL SHOPPERS ONLY

STEREO RADIOGRAM CABINET

Finished in a natural teak veneer with opening top.
Easily modified to accommodate stereo equipment of

your choice. Price £1(0.95

NOTE: Persons under 16 years not served without parent’s authorisation. Size approximately 47" x 15%" x 1
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Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOODS OESPATCHED TO MAINLAND AND N IRELAND DNLY
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FEATURE

.

ANALOGUE f
DELAY LINES

Don’t do now what you can put off for a few
Orr shows you how to do it and suggests som

THERE ARE MANY natural phenomena which are
‘caused’ by time delays. All acoustic instruments and, in
fact, everything in acoustics is time related. It is,
therefore, hardly surprising that several manufacturers
produce electronic time delay integrated circuits. These
are called analogue delay lines or sometimes, 'bucket
brigade delay lines’ as this accurately describes their
operation.

A SERIES OF 'BUCKETS’

e
00D EVEN 00D EVEN 00D EVEN CLOCKPHASE |
A N U INPUT SAMPLED
wor H U ‘ ' L O L
T VR VR

CLOCKPHASE 1

-
-
z
-

B U u
INPUT -
/_\\ /\ /—\‘ 7 CLOCKPHASE |
[ C
INPUT SAMPLED
. .
INPUT L. L

/-\; /—\ : /—\ CLOCKPHASE I}
D
A
e U'UUL_L
/\ CLOCKPHASE 1

/\ P
E € -
. A INPUT SAMPLED
INPUT

—

Fig. 1. Bucket Brigade delay lines.

Quantum Buckets

The device can be thought of as being a series of buckets
containing water. {Actually it is a series of capacitors
containing charge.) The signal presented to the input
fills up the first bucket to the level of that signal. This
occurs on phase | of a controlling clock signal. On the
second clock {phase 1l), all the odd buckets tip their
water into the even buckets. No input sampling occurs
on clock phase il. On the next clock phase (phase !) the
input is sampled and all the even buckets tip their water
into the odd buckets. In this way a signal propogates
down the delay line which represents the input signal as
a series of ‘'samples’. The buckets are really analogue
sample and hold units and the tipping is done with
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milliseconds. Need to delay a signal? Tim
e applications for analogue delay lines.

electronic switches. This technique is a cross between
:analogue and digital processes. The cross between
analogue and digital processes. The charge stored
(which is proportional to the input voltage) is truly
analogue, but it is quantised into small units of time and
s0, in that sense, itis digital. If the delay line is, say, 512
stages long and the clock frequency is 512 Hz, then the
delay time will be:

number of stages __
2 X clock frequency 0.9 86

That is, after 0.5 sec a waveform representing the input
signal of 0.5 sec earlier will appear at the output. In the
example shown in Fig. 1, this signal would only appear
at the output for the duration of clock phase Il. To fill in
the gaps, a second delay line connected in parallel with
the first, but clocked in antiphase, is used, so that a
delayed output signal appears on both clock phases.

Delay lines would seem to solve a myriad of electronic
problems but with every solution comes a host of new
problems. First, the maximum bandwidth of the delayed
signal is proportional to the clock frequency. As the
signal is sampled, then the ‘'sampling theorem’ says that
the signal bandwidth must be less than half the sampling
frequency, which, for practical purposes, means about
one-third. So, if you want to delay an audio signal of 10
kHz bandwidth by 1 second. then the number of stages
delay needed is 60,000. This will cost you a few
hundred pounds in delay lines. If you choose a lower
clock frequency requiring fewer delay lines then you will
have to make do on a reduced bandwidth. If this
bandwidth is not controlled by use of an external
lowpass filter, then a phenomenon called aliasing occurs
which makes the delayed signal sound as if it has been
‘ring modulated’. A typical delay line structure is shown
in Fig. 2. A lowpass filter is used to band limit the input
signal which prevents the aliasing effects. A second filter
is used to recover the quantised output from the delay
line by rejecting all the unwanted high harmonics.

The input signal level is always larger than that of the
output signal because the buckets are leaky, although
the leaks occur in both positive and negative directions.
Also, the slower the clock frequency the longer the
leakage time is and so the loss is.greater. This is a major
noise generating mechanism. The noise is broad band,
being strong in low frequencies (just the area you are
listening to), and becomes louder and more bassy as the p
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RECOVERED
QUANTISED SIGNAL AFTER
DELAYED SIGNAL FILTERING

¢

INPUT foutPuT ,\/\
" FILTERh DELAY FILTER |
b ta UNE fo. our
AVAVA : *
CLOCK
CLOCK
GENERATOR FREQUENCY
MINIMUM OF fo

ouTPUT

DECAY DELAY TIME = DELAY LINE LENGTH
TIME 2 X CLOCK FREOUENCY

Fig. 2. Block diagram of a typical delay line system.

clock frequency is reduced. This results in signal to noise
ratios of about 70dB for maximum frequencies. To
overcome the poor performance at low frequencies a
noise reduction system such as a compander can be
used. The distortion caused by delay lines is typically
about 1% and the overload characteristics are not at all
good. Heavy overloads can cause the delay lines to stop
producing any output at all. The solution is to limit the
input tevel, with some simple sort of diode limiting. One
other gremlin is that the output DC level varies with clock
frequency which causes some awkward break-through
effects. However, once you are fully aware of the
limitations of delay lines, it is possible to design a wide
range of interesting devices. Delay lines work sur-
. prisingly well when you consider that they move a very
small packet of charge through several hundred memory
stages with a corruption of only one part in 10,000 to
100,000!

16V
il =L'
0
4Tk
&7

16

OC BIAS O

H $ ToA1022
n

T
INPU 100,

ak?
12 BALANCE

13 L] 1

"0 n

COMPLIMENTARY CLOCK INPUT

n

Fig. 3a. A delay line circuit

DELAY TIME
=512

;(-CI.OCK FREQUENCY

based on the TDA1022.
+15V
cx O
INPUT
INPUT Hl_ 10k
‘o 100n \\
+16V - 1 8 . =
o ) BaLANCE
100k a1
10K —In  saosi A 8C212
DC BIAS
GND  sYne 4
2 ? 5
106 100p
~ + ==
oA A DELAY TiME

4 X CLOCK FREQUENCY

Fig. 3b. A delay line circuit
based on the SAD 512D.
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Some Delay Line Circuits

Two delay line circuits are shown in Fig. 3. The top one
uses a delay line made by Muliard/ Signetics. A two
phase clock is needed. A preset adjusts the input DC bias
so that when the device is overloaded, the clipping is
symmetrical. A balance control on the output balances
the two outputs for a minimum clock breakthrough.
This preset is particularly useful when long delay times
with audible clock frequencies are used.

The second delay line is the SAD512D made by
Reticon. This device has the same two preset controls
but only requires a single clock signal. There is a
complementary clock generator (a divide by two flip flop)
on the actual IC. The input clock must therefore be twice
the calculated frequency.

If long delay times are needed, then there is the
Reticon R5101 which will give you a 1 second delay at
about 500 Hz bandwidth. This device gives a superb
automatic double tracking effect (50 mS at 10 kHz
bandwidth) but unfortunately it’s rather expensive.

Clock Generators

A selection of clock generator circuits is given in Fig. 4.
Circuit Ais a standard CMOS relaxation oscillator. ThelC
costs only about 20p and generates complementary
square waves; the minimum frequency of operation is
about 1 MHz {(with a suitable timing capacitor) and the
manual control range is about 50 to 1. It is not very
practical to voltage control the frequency of this oscilla-
tor.

250k
FREQUENCY
{MAN)

+15V

at
RC212 OR MED491

nn

1«6

cl

0—1‘“" 5 NES66 3

1
VOLTAGE 10u 7 y

CONTROL -L
330p
T

INPUT 10k
Fig. 4b. The frequency of this clock generator is determined by
C1.

Circuit B uses an NE566 which is a voltage control-
lable oscillator IC. The frequency may be controlled via
the capacitor C1 or by interposing a potentiometer or a
controlled current source at point X. The output
square wave needs to be level shifted and this is done
with Q1. The maximum frequency using this circuit
should be limited to about 100 kHz. For higher opera-
tion up to 1 MHz, a faster level shifter is needed.

Circuit C usesa CMOS Schmitt trigger and a couple of
transistors. This oscillator can readily be controlled by a
current generator. The output waveform is a short
positive going pulse. A divide by two flip flop converts

wo
APPROX 100kHz {MAX}
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FEATURE: Analogue Delay Lines

+15V

%40938

8C258

CURRENT
GENERATOR
1mA MAX

Vi
Fig. 4c. This clock generator uses a CMOS Schmitt trigger. The
flip flop produces a pair of complementary square waves.

220k

4+50kHz
—0

TLO8?

INPUT O—l

1. Select the correct iength delay line for the
job in hand. Decide on the signal bandwidth
needed.

2. Design the low pass filters to have a
cut-off frequency equal to the signal band-
width.

3. Select a suitable clock oscillator that will
generate the correct output (single or
complementary) at a high enough
frequency. Select a voltage controlied de-
sign if it is needed. Calculate the required
clock frequency.

The following examples show delay line systems. The
boxes depicting delay lines include suitable filters.

741 POWE

RED FROM
+ 6TO15V

47k

39k

b——0
OUTPUT

4u7

3k3

"%—'!“

ALL COMPONENTS 6% TOLERANCE

T4

330 "L
"]

LP - BUTTERWORTH

~2448/0CT
fc =

i

Fig. 4d. (above) and Fig.
slew rate op. amps.

4e. (below) show circuits using fast

13k

CONTROL
N O

nn_Ju

330k
100KH r+200kHZ

15k,

this pulse into a pair of complementary square waves.
Circuits D and E.gemploy the fast slew rate (13 V/uS)
of the Texas B1 FET Op Amp range. This enables them to
oscillate at high frequencies and to generate
square waves with fast edges. Circuit D is a manual
control device and circuit E is voltage controllable.

DIY Design
A ‘do it yourself' lowpass filter chart is shown in Fig. b.
This filter is a 4th order Butterworth design. The roll-off
slope is 24 dB/octave. This means that signals one
octave above the cut-off frequency are attentuated by
24 dB (x0.06), at two octaves the attenuation is 48 dB
(x0.004), etc. Also the filter has a pass band gain of
8.3dB (X 2.6).

The design procedure for constructing delay line
systems is as follows.
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CIRCUIT SYMBOL

N Cut off RA & RB c
oUTPUT
T Frequency Calculated E12
o fc value value
SLOPE 250 Hz 40k64 38k 15n
—2448/0CT 500Hz 20k32 22k 15n
o 1kHz 10k66 10k 15n
2kHz 53k3 56k 1n5
4kHz 26k65 27k 1n5
8kHz 13k35 12k 1nb5
" 16kHz 6k62 6k8 1nS
¢ FREQUENCY
(log}
FREQUENCY RESPONSE
OF FILTER
Fig. 5. A do-it-yourself design for a fourth order Butterworth
filter.
.
FIXED
INAYY ™1 peLavar
+!
sum (X A
+
+
DIFFERENCE (% 8
- .
QUTPUT
[\/ < LONG TIME DELAY
— FREQUENCY
QUTPUT
< SHORT TIME DELAY
A
OUTPUT — 3 FREQUENCY
5 5 FREQUENCY (LINEAR)
287 287
8
OuTPUT
N 7 —p» FREQUENCY (LINEAR)
ar ar ar

Fig. 6. By taking the sum and difference between the original
and delayed signal, a comb filter response is generated. The
notches are spaced at 1/(AT) Hz, where AT is the delay time.

>

31




FEATURE: Analogue Delay Lines

PHASING
INPUT O—> R
t P——P—O ouTPUT
CLOCK 0.5Hz | SLOW
GEN | SINE DELAY TIME SWEEPS
WAVE SLOWLY BETWEEN ImSEC
TO 4mSEC

SWEEP
DEPTH

Fig. 7. Note that a long time delay produces lots of notches, a
short time delay, only a few. A very popular musical effect is
phasing. This uses a slowly sweeping comb filter. That is, the
delay time, and hence the notch spacing, are modulated with a
slow moving sine wave.

FLANGING

DELAY

FEEDBACK t
ROUTE
.

INPUT O

OUTPUT

FILTER FREQUENCY
cLock
FESKINESS GENERATOR
(RECURSIVE FILTERING)
DELAY TIME SWEEPS SLOWLY
BETW 0.5Hz

ETWEEN 1 AND 4 mSEC.
FEEDBACK MAKES THE SYSTEM
INTO A PEAKY COMB FILTER

Fig. 8. Flanging is another similar effect, except that feedback is
applied around the delay line. When this feedback is in phase
with the input, a peak in the frequency response is generated. A
pot is used to control the feedback and hence the amount of
‘peakyness’ of the filter. Flanging produces very strong colou-
ration of the sound.

AUTDMATIC DOUBLE TRACKING (ADT)

INPUT 3 DELAY
o- LINE
t ouTPUT
SWEEP
r DEPTH 0.1Hz TO Z2Hz
CLOCK SLOW
GENERATOR SINE
A7 SINEWAVE
FREQUENCY

THE DELAY TIME SLOWLY SWEEPS
BETWEEN 10 AND 25mSEC.
A DISTINCT SECOND IMAGE 1S HEARD

Fig. 9. Automatic double tracking (ADT) is used to add depth and
a chorus quality to solo singers and musicians. The delay time is
relatively long so that a distinct second image is heard. This
image is slowly swept backwards and forwards in time thus
adding to the chorus quality. it is such a useful effect that even
my singing sounds good!

INPUT OUTPUT
o > DELAY »0
LINE
CLOCK ,V\ SINE
GENERATOR WAVE
SINEWAVE
. 18R FREQUENCY
\D/EPTQTO 0.5Hz TO 10Hz

VARYING THE TIME DELAY

wor MWV
GENERATES TRUE VIBRATD
DELAY TIME — SmSEC.
VIBRATO /\/\/\/
SINEWAVE

Fig. 10 shows a ‘true vibrato’ system. This produces a real
frequency modulation acting upon all of the input signal. By
rapidly modulating the clock generator frequency the time delay
is similarly modulated. This causes the output signal to be
compressed and expanded in time, resuliting in vibrato.
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ECHD VOLUME

INPUT DELAY
LINE

G-
|

OF REPEATS
CLOCK LOCK F
GENERATDR _¢ ECSS T.SEEQUENCW
DELAY TIME 10mSEC TO 500mSE

SEC
LONG DELAYS NEED VERY EXPENSIVE DELAY LINES

DUTPUT

Fig. 11. All electronic echo is obtainable using long delay lines,
although you generally have to trade off bandwidth for echo
time. Electronic echo systems usually have three controls: time
delay, echo volume and repeat level. This last control enables
you to vary the echo from a single slap back echo to a long series
of repeats.

nvuT
q
oHr B
SLOW SINEWAVE OEUAY,
L 1200 240
L N DELAY + outrut

0 8Mr o 1200 200

SLOW SINEWAVE

DELAY TIME SWEPT FROM
2570 5.0meEC

Fig. 12. Electronic string machines nearly always have a
chorus/ensemble generator. This is a device that causes
complex phasing on the string signal that converts it from a
rather flat electronic signal to a rich string-like sound. This is
done with three delay lines that have their delay times
modulated by three low frequency sine-waves.

RECORD CLICK
DECK EREAMP DETECTOR
DELAY TRACK
AND
(FIXED} HOLD »—O ouTPuT
cLick
INPUT SIGNAL
cLick
DETECTOR
OUTPUT
[ »
-
ouTPUT I
SIGNAL N
DELAYED AND o g
DE CLICKED ]

Fig. 13. Itis possible to remove record scratches and clicks using
a delay line. A scratch on a record is a relatively easy signal to
discriminate from the music. However, once the scratch has
been detected, the sound of the scratch has already left the
loudspeakers and so it is too late to do anything about it.
However if the sound is delayed then the scratch can be ‘snipped
out’ using a track and hold circuit. The resulting gap is far less
objectionable than the original scratch. ETN
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CHIPTESTER
FOR NASCOM 1

Brand new fantastic product for Nascom 1 owners. Use your Nascom to test all
those surplus and suspect [Cs and sort out the good ones from the duff ones.

Just clip the IC in to the test clip provided and use the Nascom to examine the
fogic levels on each input and output. A graphical representation of the chip
showing all pins and their logic levels is shown on the screen.

Tests all 5V TTL ICs up to 16 pins. Includes commands for automatic and
manual testing of logic levels of all inputs and outputs simultaneously.

All inputs may be changed under keyboard or program control including
continuous test mode.

Propagation delays may be calculated using an oscilloscope.
Routines to test ICs may be stored on cassette for later use.
Uses 2 ports on minimum Nascom system. No expansion whatever required.

Comes complete with all parts, full comprehensive instruction book, cassette
with program and sample programs for popular ICs.

Send s.a.e. for free descriptive leaflet.

Price inclusive of VAT and postage

£19.50

Orders will be dealt with by return of post subject to availability of stock.

Stockists of Apple Micro Processor and Peripherals

Access and Barclaycard welcome

STRATHAND

44 St. Andrew’s Square, Glasgow G1 5PL
Tel: 041-552 6731 or 2.
Telex: 777268 (24 hours service)

B atwih Wiews

Master

Electronics
The|practical|way ‘

No maths needed-
No dull theory-

Step by step we take you through all the fundamentals of ]
electronics and show you how easily the subject can be [
mastered. :
1) BUILD AN OSCILLOSCOPE i
2) READ, DRAW AND UNDERSTAND CIRCUIT DIAGRAMS |
3) CARRY OUT OVER £) EXPERIMENTS ON BASIC 1
ELECTRONIC CIRCUITS AND SEE HOW THEY WORK [J :
Also 1
We provide practical tuition for:- 3) Digital Electronics O :
]

[]

[]

]

[]

]

[]

]

1) Radio amateurs licence. [J 4) Computer Technology []
2) City and Guilds certificates.[] 5) Test instrument kits O
Mark your interest(s) with an x in box provided.

British National Radio & Electronics School,
NAME P.0O. Box 156, Jersey, Channel Islands

ADDRESS ETOL 1Y !
(block caps 'please)._:

| pepp——————————rr Y L L L T L L L L L Lol dd
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TUNE NI

Build the World Famous
CHROMA-CHIME

Horg > )

'R

i

]

/

/

/
|~
—

/

Give your friendsawarmwelcome

This kit has been carefully prepared so that practically anyone
capable of neat soldering will have complete success in buildingit.
The kit manual contains step by step constructional details
together with a fault finding guide, circuit description,installation
details and operational instructions all well illustrated with
numerous figures anddiagrams.
® Handsome purpose built ABS cabinet
@ Easy to buildand install
® Uses Texas Instruments TMS1000 microcomputer
@ Absolutely all parts supplied including I.C.socket
® Readydnlled and legended PCB included
@ Comprehensive kit manual with full circuit details
@ No previous microcomputer experience necessary
@ All programming permanently retained is onchip ROM
@ Canbebuiltinabout 3 hours!
® Runsoff 2 PP3typebatteries.

@ Fully Guaranteed

x Save pounds on normal retad price by budlding yoursely.

-y
TMS 1000N - mpooz7aMicro- Zez> 61 5)>
computer chip available separately if 17 1
required Full 24 tune spec device /{ Hﬂ
supplied with data sheet and fully =

New low price only £4 95 Inc

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

* Audibly confirm your channel’s clear.

* Tunes over whole 27mhz model band.(CB)

* Receives normal broadcast AM/FM
bands as well.

* Sensitive with telescopic aerial.

* Totally portable.

% Runs on standard batteries.

This neat three band Superhet receiver
notonly provides aninvaluable service,
checking your channel and TX, but
gives normal broadcast reception
when you need it as well.
Costingless thana decent Servo, you'll
find it cheap and reassuringinsurance! :
ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE

PLEASE ALLOW 7-21 DAYS FOR DELIVERY
NN DI I NN IS BSIEE SIS SN S I S

Please send me: ETI11.79
TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.

NAME
ADDRESS

&p

I enclose cheque/PO value £
or debit my ACCESS/BARCLAYCARD account no.

(T1 117 [T T T TTT]

Signature

CHROMATROAICS
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OPTOELECTRONICS

BOOKS BY BABAN' fégys%?:f:efjfo RANGE — ALL 1ST QUALITY

Engineers & Machinists Ref. Tables O/nctyns Pizs) Colouy frice Type
BP14 2nd Book Transistor Equivs & Subs £1.10 12812 :jlljggzn(lﬁfg?%) gzx 2 :gg; RG%%EN 28;; 107 FMindoor Ribbon Aerial £0.69
B8P24 52 Projects Using IC741 (or Equiv) £0:95 1503 MIL3331 {OP212A) 3mm (125)  YELLOW £0.22 113 3.5mm Jack plug to 3.5mm Jack plug. Length 1.5m £0.868
BP26 Radio Antenna Book Long Distance 1504  ARLAB50 (FLV117) Bmm {.2) RED £0:12 114 5 pin DIN piug to 3.5mm Jack connected to pins

Reception & Transmission £0.85 1505  MIL5251 (TIL222) Smm (2) GREEN £0.22 3 & 6. Length 1 5m £0.98
B8P27 Giant Chart of Radio Electronic 1506  MIL5351 (MV5353)  .5mm (.2} YELLOW £0.22 116 5 pin DIN plug to 3.5mm Jack connected to pins

Semiconductor & Logic Symbols £0.60 1509 FLV119 Smm (:2) CLEAR £0.13 1 & 4. Length 1.5m £0.98
BP32 Build Metal & Treasure Locators £1.00 (Hl. Red) 116  Car aerial extension Screened insulated lead.
BP35 Handbook of IC Audio Preamplifier & SUPER “Hi-Brite’ Type Fitted plug and socket £1.44

Power Amplitier Construction £1.25 1521 MIL32 3mm {125} RED £0.12 117 AC mains connecting lead for cassette recorders
BP36 50 Cicts use Germ /Sii/ Zaner Diodes £0.75 1522 MIL52 Smm (.2) RED £0.12 and radios. 2 metres £0.78
BP39 50 Field Effect Trans Projects £1.25 1514  ORP12 Light dependent resistor £0.83 118 5 pin DIN phono plug 1o stereo headphone
BP40  Digital IC Equivs & Pin Connection £2.50 1820 OCP71 Proto tonsistor £0.40 Jack socket €1.21
BP41 Unear IC Equivs & Pin Connection £2.75 LED CLIPS 119 242 pin DIN plugs 10 sterec Jack socket with
BP42 50 Simpte LED Circuits £0.75 15087125 pack of § 125 clips £0.17 attenuation network for stereo headphones
BP43 How to make Walkie-Talkies £1.25 1608/2 packof5 2 chps £0.21 Length 0.2m £1.04
BP4S Projects on Opto-electranics £1.25 . 120  Car stereo connector. Variable ggometry piug to
BP46 Radio Circuits Using IC's £1.35 DISPLAYS: fit most car cassettes, 8-track cartridge and
BP47  Mobile Discotheque Handbook €1.35 DL703 7 segment D.P. left (.30" height) Common Anode combination units. Supplied with inlined fuse
BP48 Blectronics Projects for Beginners £1.35 RED Single Digit ) . o/no. 1523  £0.85 power jead and instructions £0.69
BP49  Popular Electronic Projects £1.45 DL7O7 7 sagment D.P_ lsft (.30"" height) Common Anode 123 6.6m Coiled Guitar Lead Mono Jack plug to Mono
BPSD IC LM3900 Projects £1.35 RED Single Digit B . o/no. 1512 £0.92 Jack plug Black £1.72
BP55 Radio Stations Guide £1.45 DL527 7 segment D.P. left {.50"" height) Common Anods 124 3 pin DIN plug to 3 pin DIN plug. Length 1.5m £0.85
BP160 Coil Design & Construction Manual £0.75 RED Two-Digit Reflector o/no. 1524 £2.08 125 5 pin DIN plug 10 5 pin DIN plug. Length 1.5m £0.85
BP202 Handbook of Integrated Circuits DL727 7 segment D.P. right (.510" height) Common Anode 126 5 pin DIN plug to Tinned open end. Length 1.5m £0.85

Equivalent & Substitutes £1.00 RED Single Digit ngll’u .Pipe : o/no. 1512 £2.07 127 5 pin DIN plug to 4 Phono Plugs
BP205  1ist Book Hi-Fi Speaker Enclosures £0.76 DL747 7 segment D.P. teft (630" height) Common Anode All colour coded. Length 1.5m £1.48
BP213 Circuits for Model Railways £1.00 RED Single Digit Lig"u 'Pipe o/no. 1511 £1.73 128 5 pin DIN plug to 5 pin DIN socket. Length 1.5m £0.92
BP215 Shortwave Circuits & Gear for B . 129 5pin DIN plug to 5 pin DIN plug mireor image

Experimenters & Radio Hams £0.85 OPTO-SOLATORS Length 1.5m £1.21
BP217 Sold State Powgr Supply_ Handbook £0.85 isolation Breskdown — Voltage 1500 — continuows fwd current 100mA 130 2 pin DIN plug to 2 pin DIN inline socket.
BF 22,128 Testod|Transstorhiojects £1:25 CIL74  Single-Channel 6 pin DIP standard type — optically coupled pair Length Sm ! €0.78
BP222 Short-wave Receivers for Beginners £0.95 with infra-red LED Emitter and NPN Silicon Photo Transistor 131 Spin DINplugw 3 pinDINpPlug 1 & 4and3 & 5
BP223 50 Projects using IC CA3130 £0.95 ©/no. 1497 £0.61 Length 1.5m £0.95
BP224 50 CMOS IC Projects £0.95 CILD74 Multi-Channel 8 pin DIP Two Isolated Channels 132 2 pin DIN plug to 2 pin DIN socket. Length 10m £1.13
BP225 A Practical Intro 10 Digital IC's £0.95 o/no. 1498 £1.22 133 6 pin DIN plug ta 2 Phono plugs.
BP226  Build Advanced Short-wave Receivers £1.20 CILQ74 Muiti-Channet 16 pin DIP Four Isolated Channels . Connected pins 3 & 5. Length 1.5m £0.88
BP227 Beginners Gyide to Building 0/n0.1498 £2.69 134 5 pin DIN plug to 2 Phono sockets

Electronic Projects £1.25 . gonnogted pins 3 & 5. Length 23cm £0.78

MEL 11 (TILB1) NPN Light Detector 13 pin DIN socket to 2 Phono plugs
Siicon Photo Darlington Amplifier — VCBO 30v VECO 10v lc 10DmA Connected pins 3 & 5. Length 23cm £€0.78

n 136 Coiled stereo headphone extension lead
NEWNES BOOKS Ptot; 300mW IL Min 0.5 Typ.2mA 1D 100mA nA £0.29 Black. length 6m e2100
178 A mains iead for caiculators. etc £0.52

Transistors 3rd Ed £1.00

217 Integrated Circuits £1.00
218 Rado & Toievaon €125 FUSE HOLDERS AND FUSES CASES AND BOXES
lectronics B
220 Colour TV 2nd Ed £1.15 z 5 :
221 fuFi £1.15 Description No. Price Lmim:lﬂ:ﬁ:ol:::ﬁzi‘sa'l‘g Lv;gksecnons, vinyl covered top'and sides,
222 20 Sohd State Proj. for Car £1.95 20mm X5mm chassis mounting 506 £0.18 ; .
223 20 Solid State Proj. for Home £1.95 1%in X ¥in chassis mounting 607 €0.14 No. Length Width Height Price
224 1101Int Circ. Proj. for Home £2.95 1Y%in car inline type §08 £0.18 155 8in S%in 2in £1.73
225 110 Thyristor Projects £2.50 Panel mounting 20mm 509 £0.23 166 in 6in 3in £2.92
226 Operational Amp Proj. for Home £2.50 Panel mounting 1%in 510 £0.37 157 &in 4%in 1 Yain £1.79
228  Electricity ¢ £1.15 158 Yin S%in 2%in £2.43
229 Beginners Guide to Electronics £2.25 QUICK BLOW 20mm . ;
230 Beginners Guide to Television £2.25 Type No. Type No. Type No. :;?:J"::::ﬂwzs::ﬁk?:g:;mﬂ ::gf;lcstlolded Cogstiucuioieech
231 Beginners Guide to Transistors £2.28 150mA 611 7p 1A 615  6p 3A 619 &p
232  Beginners Guide to Electric Wiring £2.25 250mA 612 8p 1.5A 616 7p 4a 620 10p No. Length Width Height Price
233 Beginners Guide to Radio £2.75 550mA 613 6p 2A 617  6p 5A 621 6p 159 S%in 2'4in 1%n £0.85
234  Guide to Colour TV £2.25 800mA 614 8p 2.5A 618 7p 160 4in i 1%in £0.85
235 Electronic Diagrams £1.80 161 4||n 2_Am 1%in £0.85
236  Electronic Components £1.80 ANTI-SURGE 20mm 162 5%4in 4in 1Vain £0.97
237  Printed Circuit Assembly £1.80 Type No. Type No. Type No. 163 4in 2%in 2in £0.87
238  Transistor Pocket Book £3.90 100mA 622 1A 625 2.5A 628 164 3in 2in 1in £0.60
239 50 Photoelectric Circuits £1.80 250mA 623 2A 626 3.15A 629 165 7in Sin 2'%in £1.43
240  Semiconductor Handbook Part 1 £5.25 500mA 624 1.6A 627 6A 630 166 8in 6in 3in £1.82
241 Semiconductor Handbook Part 2 £4.28 All 8p sach 167 6in 4in 2in £0.18
242  Electronics Pocket Book €3.90
244  Beginners Guide to Integrated Circuits £2.75 QUICK-BLOW 14in
209 81-PAK TTL Data Book s0p Type No. Type No. Typs No. TRANSFORMERS
B81-PAK CMOS Data Book 250mA 631 §0DmA 632 800mA 634
All 8p sach MINJATURE MAINS Primary 240V
=t Type No. Type No. Type No. y Secondary
SWITCHES 1A 635 2.5A 638 4A 641 6V-0-6V 100mA
2A 637 3A 639 5A 642 9V.0-9V 100mA
All 8p each 12V0-12V 100mA

MINIATURE MAINS Primary 240V

Description i No. i with two independent secondary windings.
DPDT minlature slide 1973 £0.18 No Type
DPDT standard slide 1974 £0.17 2024 MT2B0.0-6V 0-6V RMS
:::ogg:e swich gv;ls)TT 11*/1 amgszgev ac :g;g £0.38 2026 MT150.0-12V 0-12V RMS
e switcl am ac £0.48 b
Rotary omoff mains switch. 1977 €053 BA BOLTS — packs of BA threaded tadmium plsted screws siotted RECDEINT Primary 240V ,
Bush switch = Pushitomake 1978 £0.16 cheese head Supphed in multiples of 50. Secondary Price
Push switch — Push 1o break 1979 £€0.21 Type Price  Type  No. Price 2026 EY;0r6Vlame 4D BORAD
1in 0BA 839 £1.38  1hin 4BA 846 £0.37 2027 9V-0-9V 1 amp £230 P &P 45
ROCKER SWITCH calour No.  Pri %hin 0BA B840 £0.86  %in4BA 847 £0.29 2028 12V-0-12V 1 amp €299 P &P 55p
N RED 5 e 1in28A  'B42 €0.75  1in 6BA 848 £0.46 2029 15V-0-15V 1 amp €3.18 P &P 66p
switches SPST — moulded BLACK 1981 £0.35 %in 2BA 843 €0.62  'uin 6BA 849 £0.24 2030 30V-0-30V 1 amp €387 P &P 86p
in high insulation WHITE 1982 £0.35 Yin 2BA  B44 £0.60  %in68A 850 €0°290 STANDARD MAINS Primary 240V
materal available in a BLUE 1983 £0.35 ety (3 E0'BY Multi-tapped y mains in % amp. 1 amp
choice of colours ideal YELLOW 1984 £0.35
for small apparatus LUMINOUS 1985 £0.35 B = e iplpatedit TRalin oy tplsB1S0 :/’:;!dtazg:rs“:v;ln‘l’ar;l?;:‘zg fo?'é‘;"“” TS )
ype 0. Tice Type No. Price '
Desoiption ™, - 08BA 855  £0.83 4BA 857 €0.35 o Dot 1, 0, D5 0 162, 253 0, €K, CEL IS BT
Miniature SPST toggle 2 amp 250V ac 1958 £0.81 284 856 £0.65  6BA 858 £0.28 2031 1 omp £3.91  PA&P 86p
Mimature SPST toggle 2 amp 250V ac 1959 £0.86
Miniature DPDT (?)gggle 2 am’; 250V ac 1960 £0.91 BA WASHERS — fiat cadmium plated plain stemped washers supplied gggg ;:23 ﬁggg ; g: 216p
Miniature DPDT toggle centre off 2 amp in multiples °":’° it . 0 G :
V ac 1961 £1.07 Type 0. ce ype 0. rice 40V P 55V

Push-button SPST 2 amp 250V ac 1962 €1.04 0BA 859 £0.16  4BA 861 £0.14 2035 %A()Sac:nn;:zo 30 €730 P&P €1
Push-button SPST 2 amp 250V ac 1963 £1.09 28a 860 £0.14  68BA 862 £0.14 S CETD
Push-button DPDT 2 amp 250V ac 1964 £1.34 b

ush-bu P 2 SOLDER TAGS — Hot tinned supplied in mumples ot 50. 2042 240V Primary 0-20V @ 2A Secondary. By removing 5 turns for
MIDGET WAFER SWITCHES Type No. Price Type 0. Price each volt from the secondary winding any voltage up to 20V @ 2A is
Single bank waler type — suitabie for switching at 250V ac 100mA or 0BA 851 £0.46  4BA 853 £0.25 easily obwinable. Ideal for the expermenter

150V de in tive loads make-before-break contacts. These 28A 852 £0.32  68A 854 £0.25 GlED [k B
switches have a spindle 0.25 in dia and 30 indexing
Description No. Price

1 pole 12'way 1965 £0.55
2 pole 6 way 1966 £0.55 Type
3 pote 4 way 1967 £0.55 3137 1MFD 35v  £0.13 3142 4.4MFD 35V £0.21 TO3 — single heat sink
4 pole 3way 1968 £0.56 3138 22MFD 35V £0:13 3157 3.3MFD 25v £0.21 TO3 — doubte heat sink

) 3139 47MFD 35V £€0.13 3143 10MFD 35V £0.28 Double sided heat sink

MICRO SWITCHES Na. Price 3140 1.0MFD 35v £0.13 3144 22MFD 16V £0.25 T05/39 heat sink
Plastic button gives simple 1 pole change over action 3141 2.2MFD 35V 33MFD X TO18 — heatsink
Rating 10 amp 250V ac 1970 £0.29 TO1 — heat sink
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Send your orders to: —
DEPT ETI 11, PO BOX 6 , WARE, HERTS. Tel 0920-3182
isit our NEW shop: 3 BALDOCK ST

EXPERIMENTOR BREAD

BOARDS FROM =E

No soldering modular breadboards, simply piug components
in and out of letter number identified
nickel-silver contact holes. Start small and simply

snap-lock boards together to build breadboard of any size.

All EXP Breadboards have two bus-bars as an integral part of
the board, if you need more than 2 buses

simply snap on 4 more bus-bars with the aid of an EXP.48.

EXP.3WS5. The ideal breadboard for

1 chip circutts.
Accepts 8, 14, 16 and up 10 22 pin IC’s.

ONLY £1.71

HikE

s
B S s e e o

I
R

EXP.350 £3.62

270 contact points with
two 40-point bus-bars.

EXP.300. i

550 con-
tacts with ® »
HEEEAERR
e
' . »

two 40-
ser sanns

pointbus-
* i *

bars.
£6.61

EXP.650 for Micro-

processors
£4.14
o T
EXP.4B -
More bUS-bafS. S088 SEBER 83888 DORER 83308 BRDER H188) SRinM
£2.65 38858 15308 BIEED BEERS NLSES BASLE RRBEL BLLNE

ALL EXP.300 Breadboards mix and match with 600 series.

600ma TO 18 Case 7 amp TO 48 Case
Volts No. Price Voits No Price
10 THY600/ 10 £0.17 50 THY7A/50 £0.55
20 THY600/20 £0.18 100 THY7A/100 £0.59
30 THY600/ 30 £0.23 200 THY7A/200 £0.66
50 THY600/ 50 £0.25 400 THY7A/400 £0.71
100 THY600/ 100 £0.29 600 THY7A/600 £0.90
200 THY800/ 200 £0.44 800 THY7A/800 £1.06
400 THYE00 /400 £0.51 10 2mp 70 48 Case
Volts No. Price
1 amp TO 66 Case 50 THY10A /50 £0.59
Volis No. Price 100 THY10A/100 £0.66
50 THY1A/50 £0.30 200 THY10A/200 £0.74
100 THY1A/100 £0.32 400 THY10A /400 €0.81
200 THY1A/200 €0.37 600 THY10A /600 £1.14
400 THY1A /400 £0.44 800 THY10A /800 £1.40
600 THY 1A/600 £0.52
16 smp TO 48 Case
800 THY1A/800 £0.67 Voits No Phce
50 THY16A/50 £0.82
3 amp TO 66 Case 100 THY16A/100 £0.67
Voits No Price 200 THY16A /200 €0.79
50 THY3A/5D £0.32 400 THY16A/400 £0.89
100 THY3A/100 £0.35 600 THY16A/600 £1.04
200 THY3A/200 £0.38 800 THY16A/800 £1.60
400 THY3A /400 £0.48
600 THY3A/600 £€0.58 R TP 94 Case
800 THY3A/800 £0.75 50 THY 30A/ 50 £1.36
100 THY30A/ 100 £1.64
200 THY30A /200 £1.87
R TOe6Case | 400 THYIOA/400  £2.06
50 THY5A/50 €0.41 600 THY30A /600 £4.03
100 THY5A/ 100 £0.52 No. Price
200 THYSA /200 £p.58 BT101/500R £0.92
400 THY5A /400 £0.66 BT102/500R £€0.92
600 THYSA /600 £0.79 BT106 £1.44
800 THY5A/800 £0.93 BT107 £1.07
BT108 £1.13
2N3228 .
5 amp TO 220 Case 2N3525
Volts No Price BTX30/50L

400 THY5A/400P
600 THY5A /600
800 THY5A/800P

£0.86
£0.79
£0.93

BTX30/400L
C106/4
8T116

SPECIAL OFFERS

MINIDRILL 12v hand held battery-operated mini drill
7.500 r.p.m. Collet chuck ideal for drilling printed circuits of
model, making No. 1402 £7.79
TRANSFORMER 240v Primary 0—20v @2A Secondary
By removing 5 turns for each volt from the secondary
winding any voitage up to 20v @2A s obtainable ideal for
the experimenter No. 2042 £1.50+86pP &P
ANTEX MLX soldering iron. Sturdy 25 watt iron complete
with 4%z metres of 2-core. Works off a 12 volt battery. Ideal
for car, Boat, Caravan No_ 1724 £5.29
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POTENTIOMETERS

CARBON POTS (Linear Track)
Single gang with wire end terminations,
6mm X 50mm plastic shaft 10mm
bushes supplied with shake proof washer
and nut. Tolerance 20% of resistance

1831 1k ohms
1832 2k2 ohms

1837 100k chms
1838 220k ohms

1833 4k7 ohms 1839 470k ohms
1834 10k ohms 1840 1 Meg
1835 22k ohms 1841 2M2

1836 47k ohms All at 30p each

CARBON POTS (Log Track)

1842 4k7 ohms 1847 220k ohms
1843 10k ohms 1848 470k ohms
1844 22k ohms 1849 1 Meg
1845 47k ohms 1850 2 M2
1846 100k ohms All at 30p each

Designed to fit 2.54mm pitch board. All
tracks are linear law.
VvC7

1816 100 ohms
1817 220 ohms
1818 470 ohms
1819 1k ohms
1820 2k2 ohms
1821 4k7 ohms
1822 10k ochms
1823 22k ohms

1824 47k ohms
1825 100k ohms
1826 220k ohms
1827 470k ohms
1828 1 Meg chms
1829 2M2 ohms
1830 4M7 ohms
All at 10p each

DUAL CARBON POTS (Log Law)
1860 4k7 ohms 1865 220k ohms
1861 10k ohms 1866 470k ohms
1862 22k ohms 1867 1 Meg
1863 47k ohms 1868 2M2

1864 100k ohms  All at 99p each

SINGLE GANG SWITCHED (Lin Law)
These potentiometérs are fitted with
double pole on-off switches. The switch is
incorporated within the rotary action of
the pot. Specification of pot is as VC1
Switch rating 1.5 amps at 260v AC.
1870 4k7 ohms 1875 220k ohms

1871 10k ohms 1876 470k ohms
1872 22k ohms 1877 1 Meg
1873 47k ohms 1878 2M2

1874 100k ohms Al at 75p each
DUAL GANG LONG-ANT!I-LOG POT
1888 Track specification as dual gang
pots VC3, but tracks mounted to log-anti-
log action 100k ohms £0.86

SPECIAL VOLUME CONTROLS

A miniature 16mm type replacement
volume control, incorporating single pole
on-off switch. Resistance value 5k chms
Toierance + 20% 1/8 watt rating.
1889 £0.31 vC8
MINIATURE ROTARY VOLUME
CONTROL :

5k ohms log law with on-off switch,
20mm grooved spindle. Tag connections
17mm dia. Supplied with fixing nut. Used
mainly for replacement

1890 £0.62 vC9o

WIRE WOUND POTS

A range of wire wound single gang pots
with linear tracks of 1 watt rating. fitted
with 10mm bush and supplied with
shakeproof washer and nut

VvCé

1891 10 ohms
1892 22 ohms
1893 47 ohms

1896 470 ohms
1897 1k ohms

1898 2k2 ohms
1894 20 ohms 1899 4k7 ohms
1895 220 ohms All at 92p each

SWITCHED POT (Log Track)
Specitication as VC2 but track having {log)
faw

1879 4k7 ohms
1880 10k ohms

1884 220k ohms
1885 470k ohms

1881 22k ohms 1886 1 Meg
1882 47k ohms 1887 2M2
1883 100k ohms All at 75p each

Pwi-SET POTS

HORIZONTAL MOUNTING

Miniature type for transistor circuits. The
wiper of the preéet is provided with a slot
for screw driver adjustment. The tags of
the preset will fit printed wiring boards
with a pitch of 2.54mm. All tracks are
linear law

VvC7

1801 100 ohms
1802 220 ohms
1803 470 ohms
1804 1k ohms
1805 2k2 ohms
1806 4k7 ohms
1807 10k ohms
1808 22k ohms
PRE-SET POTS
VERTICAL MOUNTING

Miniature type for transistor circuits
Wiper adjustment is made by a screw
driver slot.

1809 47k ohms
1810 100k ohms
1881 220k ohms
1812 470k ohms
1813 1 M ohms
1814 2M2 ghms
18154M7 ohms
All at 10p each

ANTEX IRONS

1943 15 watt high quality soldering iron
totally enclosed element in a ceramic shatt
fitted with 3/32° bit £4.83
1947 Replacement element for 1943

iron £2.19
1944 iron coated bit 3/32" for 1943
iron £0.53
1945 iron coated bit ¥a'' for 1943 iron
£0.53
1946 iron coated bit 3/16°' for 1943
iron. £0.53
1948 General purpose 18 watt iron fitted
with iron coated bit £4.54
1952 Replacement element for 1948
iron. £2.19
1949 iron coated bit 3/32" for 1948
iron. £0.53
1950 iron coated bit &' for 1948 iron.
£0.53
1951 iron coated bit 3/16' for 1948
iron £0.53

1931 Highly popular x25 25 watt quality
soldering iron ceramic shafts 1o provide
near perfect insulation breakdown voltage

5 watt amplifin
ph

Pre-amplitiers
PAIZ
PAI00

plifier module
plifier moduls
Stereo pro-ampiitier module

AUDIO MODULES

of 1500 volts AC and a leakage current of

only 3-5uA and another shatt of stainless

steel to ensure strength £4.83

1935 Replacement element for 1931

ron £1.84

1932 iron coated bit va*' for 1931 iron
£0

1933 iron coated bit 2/16'* for 1931
iron £0.58
1934 iron coated bit 3/32" tor 1931

£0.58

iron
1953 SK1 soldering kit — This kit con-
tains 15 watt soldering iron fitted with a
3716’ bit plus two spare bits. a reel of
solder. heat-sink and a booklet ‘How to
solder.” In presentation display box

£6

1939 ST3 soldering iron stand. Stand
made from high grade bakelite material
chromium plated strong steel spring,
suitable for all models. includes accom-
modation for six spare bits and two
sponges which serve to keep the soldering
iron bits ciean £1.73

Power Supplies
£3.73 PS12 Power supply 24 veits DG £1.72
£4.35 SPMSD Stabilised power supply {3V) £5.06
£5.39 | SPMI20/45 Stabilised power supply #5V] £6.67
£8.44 SPM120/56 Stabilisad pawer supply B5V) £6.67
£13.74 SPM120/65 Stabilised pawer supply 55V} £6.67
£19.24 $630 Powsr supply fer equaliser £4.37
Miscellaneous
MPAXD Sisreo magnetic cartrigge pre-amp £4.42
$450 Stareo wner £26.72
Steres M Compiela 7 watt 4slereo amplifior
£8.94 l board £22.66
£18.45 8124 Siran alarm @odule § watis £4.02
£19.07 | 6 100MK1 1 10 channel monographic equaliser £23.00

SILICON
RECTIFIERS

200mA
15920 50v
15921 100v
15922 150v
15923 200v

15924 300v
1 Amp
INAGO1 50v £0.05V:
IN4002 100v £0.08
IN4003 200v £0.07
IN4004 400v £0.08
IN40O5 600v £0.09
IN400B 800y £0.10
IN40O7 1000v £0.12
1.5 Amp
15015 50v £0,10
15020 100v £0.12
15021 200v £0.13
15023 400v £0.15
15025 600v £0.16
15027 '800v £0.18
15029 1000v £0.23
15031 1200v £0.29
3 Amp
IN5400 50v £0.16
IN5401 100v £0.17
IN5402 200v £0.18
IN5405 400v £0.22
IN5406 600v £0.24
IN5407 800v £0.29
IN5408 1000v £0.35
10 Amp
1510/50 50v £0.22
1510/ 100 100v £0.24
1S10/200 200v £0.26
15107400 400v £0.40
1510/600 600v £0.48
1510/800 800v £0.59
1510/ 1000 1000v £0.69
151071200 1200v £0.79
30 Amp.
1530/50 50v £0.64
1530/ 100 100v £0.79
1S30/200 200v £1.07
1530/ 400 400v £1.44
1530/600 600v £2.02
1530/800 80Ov £2.23
1530/ 1000 1000v £2.51
153071200 1200V £3.18
Amp
1570750 50v £0.86
1570/100 $00v £0.97
1570/ 200 200v £1.38
1570/400 400v £2.01
1$70/600 600v £2.59
1S70/800 800v £2.88
1570/ 1000 1000v £3.45
8YX38/300 6A 300v £0.52
BYX38/600 6A 600v £0.69
BYX38/300 Rev 6A 300v  £0.52
8YX38/600 Rev 6A 600v  £0.69

ZENER DIODES

400 mw (Bzy88) DOO” Glass encap-
sulated range of voliages available.
1.3v. 2.2v.72.7v, 3.3v. 3.9v, 4.3v,
4.7v, 5.1v. 5.6v, 6.2v, 6.8v, 7.5v.
8.2v. 9.1v. 10v, 11v, 12v, 13v, 15y,
16v. 18v, 20v, 22v, 24v, 27v, 30v.
33v. 39w
No. Z4 9p each

1w-1.5w Plaslic and metal encapsu-
lated. Range of voltages available
1.3v. 2.2v. 2.7v. 3.3v. 3 9v. 4.3v,
4.7v, 5.1v, 5.6v, 6.2v, 6.8v, 7.5v,
8.2v. 9.1v, 10v, J1v, 12v, 13v, 15v.
16v, 18v, 20v, 22v. 24y, 27v. 30v,
33v. 43v. 47v. 51v. 68v. 72v, 75v.
82v, 91v. 100v
No.Z13 17p each

10w Metal stud type SO10 case
Range of voltages available. 1.3v,
2.2v. 2.7v. 3.3v, 3.9v. 4.3v. 4.7v,
§.1v, 5.6v, 6.2v. 6.8v. 7.5v, 8.2v,
9.1v, 10v. 11v. 12v, 13v. 15v, 16v,
18v. 20v. 22v, 24v. 27v. 30v, 33v,
43v, 47v. 51v. 68Bv, 72v, 75v. 82v
91v, 100v.
No. Z10 40p each




Three reviews this month — from )
speakers to decks via heads. Ron Harris
takes up pen and ink to explain.. ..

FELICITY KENDAL. There — that saves you wondering
what feeble excuse | can possibly dream up this month to
mention the lovely lady. Anyway it's my column and if |
want to bring a little beauty into this magazine | shall!

All of which leads on, not at all well, to a new cartridge
called the Coral MC81. This is a moving coil unit which
will retail at around £90 in your local emporium. A fairly
low price that in these days of the strong pound and weak
knees. It arrived here a little late in the magazine month
for the last issue and its performance was such that |
didn’t‘'want to go making comments until I'd had a better
chance to evaluate at length (he said pompously. Well its
better than admitting | was afraid of putting my foot in it
—isn'tit?) .

A full review will appear in next month’s Audiophile,
once the MC81's matching head amp is available. First
impressions were gained using a Sony HA55 and were
very impressive indeed. It looks as though the MC81
could be the most exciting cartridge release for many a
long year.

Slight doubt assails the editorial mind over the bass
extension though. Anyway | refrain from further
eutogising until next issue by which time the head-amp
(H300) it is designed to work with should have been
introduced to it (and me!)."

SUPEREX CLASSIC
HEADPHONES

The Superex .classics caught the ear at a hi-fi show many-

moons ago and so many buffalo have crossed the plains
since then that it came as a distinct surprise to find them
occupying my desk top one cold and foggy morn.

Now | am never fully sentient at the best of times, but
pre-tea in the early morning light there is not a hope in
Hades of the memory cells functioning — beyond
remembering which train to get on. It is as well some
clever PR person had marked the box "Audiophile Review’
else some nameless fate might have overcome them . . .

A limited range of Superex headphones are being
imported by Goldring Products, and the Classics sit a
comfortable second in the range. They originate in
America — and it shows! Who else would fit a clip to the
lead so that you can anchor the phones to your belt to
prevent them being yanked from your head? (The
amplifier does a swan dive off the shelf instead, pulling
deck and arm along with it).

/ .
36

The finish is very good indeed, the headband being
comfortable and easily adjusted. The fit over the ears is
OK but not tight enough — of which more later. As you
can see from the photo the Classics are neither bulky or
obtrusive. No-one complained they were uncomfortable
during tests.

The efficiency is around average and well nigh all
amplifiers will provide enough volume to cause as much
pain as you wish to inflict!

Sound quality is very high, being characteristically dry
in presentation. The Classics push the music at the
listener, and manage to set up a good 'out of the head’
image. First impressions, however, were that the units
were very bass light — investigation proving that this was
entirely due to poor coupling to the head.

The transducers themselves were taultiess here, but
the headband and ear pads work against the phones! it
took a great deal of bending and shaping to get the
Classics to ‘grip’ sufficiently to provide convincing bass
response. This naturally made them less comfortable.

I found this surprising for a ‘closed’ type of headphone,
usually the coupling is good with this configuration and
bass response is the /ast thing missing!

This is a shame really as | liked the sound of the
Classics — they are both open and fairly accurate | feel —
and would suit a wide audience as they respond well to
all types of music. But that headband will have to be
altered either by Superex or the purchaser to do the
transducers justice. Once done the Classis CL1 is a fine
headset.

imported by Golding Products Ltd, Anglian Lane,
Bury St Edmunds. Price: circa £30.
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Left: the Superex
Classics being worn,
somewhat dreamily, by
ETIs Miss Dee. The
headphones are fairly
small and light, but the
headband needs work.

Right: the Ditton 662
dressed and naked. The
sheer size can be
appreciated from the
twelve inch bass units
shown in the second
shot.

CELESTION DITTON 662

Most of the air disturbances corresponding to grooves in
plastic which have taken flight across my living room in
recent years have emanated from the cones of Celestion
Ditton 66s — which is as wierd a way of saying that | am
well used to them as you are gonna hear.

Any new variation upon this well-loved theme was thus
to be treated with a keen interest, honed by a suspicion
born of not wishing to see a winning line changed.

The 662 | had heard on the hi-fi show circuits, but
always in temperatures in excess of 80 F in rooms
carpeted with wall-to-wall people. Better conditions were
called for, and a pair was kindly provided for review by
Celestion themselves.

Like their predecessors the 662s are BIG speakers and
will refuse utterly to blend in the wallpaper. They stand
out. However they are nicely finished and of not unat-
tractive appearance either grilled or naked! Their height
places both midrange and tweeter above obstucting
furnishings and provides a good amount of "direct sound’
to the listener which in theory means a good stereo image.

Place For Everything

Positioning of the.enclosures is vital to get the best from
them — as it is with all speakers really — and Celestions
accompanying leaflet provides some sound guidance here
and should be well digested. Anyone paying around £450
for a pair of these speakers should not fear to move
grannies favourite armchair if need be. Half a grand buys
a lot of sticks of stones . . .

Now came the moment of truth. Having suitably
heaved the beasts into place, what sort of sound were they
producing? | don’t know what I'd expected from my
previous listenings but whatever it was they still surprised
me! The Ditton 66 is 'forward’ in nature and has an
excellent bass extension and quality, of which the only
possible criticism is that the control could be better at
upper-bass frequencies. In addition the mid and top is
excellent although totally merciless to poor quality recor-
dings or ancillary equipment.
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Against this the 662s were totally and utterly different.
A different pact with the Devil has been struck for this
example of the black arts. The bass control is much
improved, without sacrifice in quality or extension. (These
units can rattle windows with the best of ‘em!)

The sound is more recessed than the 65, but spaces
out the image better. Mid-range is a little recessed in
absolute terms but is very detailed and smooth. The treble
is best described as simply ‘good’. No unusual character-
istics at all. The bass response is nothing short of phe-
nominal!

Over a period of time you come to appreciate just how
good these big Celestions really are and even at £450 a
pair they must be excellent value for money. The sound
balance is a shade too full if anything, and 1 prefer the
HF2000's version of high notes to that provided by the
new HF3000 tweeter employed here. However this unit
does make the enclosures as a whole much more tolerant
of lesser quality records etc.

One can 'listen though' the 622's to the music very
easily indeed as they stand the sound out from the boxes,
providing good depth and imaging in the process. As you
can see from the test results no ‘nasties’ showed up under
scrutiny and all around the 622 can be thoroughly
recommended.

Manufactured by Celestion Ltd, Ditton Works, Foxhall
Road, |pswich, Suffolk I[P3 8JP. Price: circa £450. »
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TECHNICS SL150 11

Turntables continue to cause no end of heated argument.
A studious perusal of a typical months magazines might
well lead you to believe that only one record turning
machine is worth a second look.

However there are in fact a very appreciable number of
decks of the highest quality available and for which any
order of merit must be based purely on personal pre-
ferences. Let the buyer decide.

One such machine concerns me here — the Technics
SL 150 Il motor unit. Lying second in the range to the awe
inspiring SP 10 is no disgrace, and the 150 has much to
recommend it. | used one of these units for a month or so
a while back and resolved then to devote some lines to it
as soon as possible. -

The finish is an excellent mettalic grey, with the control
panel black and silver (buttons). The turntable itself is a
weighty construct which has the motor magnet fixed to
the underside. As always for Technics the standard of
construction is nothing short of excellent.

Only one complaint so far — the mat (again). This if of
the ribbed and grooved variety designed to minimise
record support and maximise resonance. Both the Spectra
and GA Audio (glass) mats significantly improved the
sound quality of the 150 iI. All listening tests were done
with the latter platter on the deck and the Technics mat
still in its box.

Direct Drive Of Quartz!
Quartz locked speed control is employed — aimost
compulsory these days it seems — and a frequency
synthesiser allows speed variation of up to * 9.9% upon
reference. Two sets of seven segment LEDs read out
selected speed and pitch variation — in increments of
0.1%. This | don’t see the point of. Why not simply read
out the speed the deck is actually turning at, and ditch the
second set altogether? There is a strobe too — and the line
of LEDs is just about visible through the little window in
the contro! panel!
. -
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All this to check the speed of just about the most
accurate control system there is! Come on Technics, have
some confidence in yourselves!

The controls are lined up such that they will be outside
the lid once closed and thus easier to get at. Operation is
smooth — the switches are superb to operate — and
(another) LED inside each verifies the very light action.
On switch off electronic braking is applied to slow the
deck. The effectiveness of this can be gauged by turning
the power off and watching the platter spin to rest itself in
what seems like hours — an excellent bearing, no sign of
play at all is responsible for this.

Armed And Firing

The arm mounting panel deserves a mention — it is
composed of a two inch thick block of wood, into which
are set hexangle bolts to hold it securely in place. Nice and
massive with little or no chance of anything moving
around. Full marks there.

For the purposes of testing the SL15011 was fitted with
an SME Series i1l which necessitated the fitting of the leg
spacers provided with the deck to ensure that the lead out
did not foul the sheif.

It is probably a good idea to fit these pads in any event
as they are good isolators too and will only assist the deck
in ignoring the surrounding universe. Other than fitting
the arm and turntable there is no setting up to be done —
a huge advantage over fiddly belt-drives which have to be
optimised for best performance.

The review SL150 set up with an SME 3 and Coral MC81 {(more
next month on that). The spirit level is not part of the deck!

°‘.”’?§wé‘;§ 3
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TEST RESULTS

CELESTION DITTON 662

Frquency response: 50Hz-20kHz |4dB
Distortion: 1.3% (100Hz)
<0.4% (1kHz-20kHz)
Minimum impedance: 7 ohms
Size: 1000x400X% 300mm
Weight: 75 lbs

TECHNICS SL150 Mk2

Wow and flutter: <|0.02% peak (IEC 98A weighted)
Rumble: <—75dB (IEC 98A weighted)
<—50dB (IEC 98A unweighted)
Time to full speed: < V4 rotation
Long term drift: <|0.001%

My thanks to Dr Adamson and his department
for their assistance in compiling these figures.
Cheers lads!
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Above: Close up of the Technics control panel showing the LED:
readout windows, pitch and speed controls. Note the LEDs on
the start/ stop switches. These are a positive pleasure to use.

Technics Technically

On the test bench the SL 150 makes you wish you hadn’t
bothered. It comfortably exceeded spec (and test gear
limits) on just about everything. It says if all if | say that
rumble, wow and flutter will never bother an SL 150li
owner. Figures given in the Test Report section.

Isolation from acoustic feedback was not as good,
however, and the unit has to be used on a solid shelf. A
coffee table will not do. With the feet fitted and a good
solid mounting, though, feedback did not affect the
sound audibly, even at ear compressing volumes.

Ear We Go

So how did sound? In a word — silent! The unitinfluenced
the system sound very little indeed. Switching back and
forth between the 150 and an STD 305M showed very
little change indeed. Both gave good detailed results with
outstanding bass response and a clear mid-range. If
anything at all the 150 was the cleaner sounding all
round, and | preferred the top end served up on the
Technics platter.

Using a range of cartridges; Shure V15 IV, Coral
MC81, Goldring G900SE Mk2 and Entré failed to show
up any problems with hum etc. and so the unit can be
wholeheartedly recommended as being of the highest
quality and one which should be included in any shopping
list where the aim is quality first. The price is high — about
£240 but considering the prices its competitors sell for
and the facilities offered the SL 150 Il looks like good
value for your money.

Technics Sales, 107-109 Whitby Road, Slough, Berks
SL1 3DR. Price. circa £240. ET
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B.K. ELECTRONICS

AM/FM Stereo Tuner Amplifier chassis

[originally designed for installation inte a music cenire]
Ready buil. comprising of a tuner/pre-amp. board. and
separale power supply/power amp. board.

Note: Intercomnection wiring diagram supplied.

Rotary Controls. Tuning. on/elf volume. balance. Ireble.
bass

Push-button Controls Mono. Tape. Disc. AF.C. F.M.
(VHF). LW, MW, SW.

Power Output: 7 walts RMS per channel. at belter than 2%
THO Inta 8 ohms. 10 watts speech and music.

Frequency Response: 60Hz-20KHz within + 3d8.

Tape Sensitivity: Quiput — typically 150 my. Input — 300
mv for rated output.

Disc Sensitivity: 100 mv [ceramic cartridpe)

Radio: FM (VHF) 87.5MHz-108MHz.

Long Wave 145KHz-265KHz.

Medium Wave 520KHz-1620KHz.

Shorl Wave 5.8MHz- 16MHz.

Stereo Cassette Tape Deck Assembly. Size. Tuner — 2%in. x 15m. x 7'zin. Approx. Power Amp —
Comprising of a moulded top panel assembly and 2in. x 7'2in. x 4tin. Approx.

tape deck mechanism coupled to a recard/play  p40 yoi AL operation. Complete with circult diagram.

back printed board assembly, for instatlation inlg Price — £22.00 + £2.50 P&P.

cabinef of own choice [separate power amplifier -

required). .

Specification: Pause control. solenaid assisted
auto stop. 3 digit tape counter. OC mator with
electronic speed coniral. twin Vu maters.
normal/chrame tape switch, twin Mic Input
sockets. AC erase system.

Tape Speed: 4.8 cms/sec.

Input Sensitivity For 0d8 rel. level
0.25mv + 3d8

Input Impedence. 2.2K Ohms.

Output Level: To both leit and right hand
channels 160 mv + 2d8.

Output Impedence: < 6.8K Ohms
Signal/Noise ratio- 45 48 [Naminal).
Harmonic Distortion. 2% [Nominal).

Note: Power supply requirements 9 volt AC
and 24 voll AC transformer 1ot supplied.

Size: Tape Mechanism 4%in x 6%in x 11'%in.
Approx. Top Panel 13%in. x 9'4in. Approx.
Price — £€25.00 + £2.50 P&P.

Mail Order Only

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex

HOME COMPUTING BARGAINS

All of this month's otfers have full keyboards, use
your tv as a vdu and will read and write onto most
cassette : Ohio Sci Si b n
fully. assembled, 8K basic, 4K ram, €217 + VAT
Tandy TRS80 level )l basic, converted to UK tv
Standard, includes modulator and psu; with 4K
M £399 4+ VAT with 16K ram £450 + VAT
SINCLAIR PRODUCTS

PFM200 £52.89, case £3.40, adaptor £3.40,
connector kit £11.27. Microvision TV £91.44,
mains adaptor £6,88. PDM35 £29.76, mains
adaptor £3.40, case £3.40. DM350 £71.82,
DMA450 €102.17, DM235 £€52.86. Accessaries
for ail 3 models rechargeable batteries £7.99,
mains adaptor /charger £3.94, case £9. Enter-
prise prog calculator £23.27. New 10MHz scope
0oa.

COMPUTER GAMES

Chess challenger 7 £91. Chess challenger 10
£152.50. Voice challenger £239. Checker
challenger 2 £46. Checker challenger 4 £88. Atari
wideo computer £147. Cartridges £14.32. Srar
Chess £62. Chess champion 6 £94.

CONTINENTAL SPECIALITIES PR DOUCTS
EXP300 £6.81. EXP350 £3.62. EXP325 £1.84.
EXPB50 £4.14. EXP4B £2.64. LP2 £20.70.

TV GAMES

Tank battles kit £6.34. AY.3.8500 chip £5.27, kit
£4.26. Stunt cycle AY-3-8760 chip £12.46, kit
£4.26. 10-game paddie 2 AY 3-8600 chip
£5.95, kit £7.03. Racing car chip AY-3-8603
£13.63. Modified shoot kit £5.28. Ritle kit
g‘sgg Colour generator kit £8.05. Joystick 220K
MAINS TRANSFORMERS

6-0-6V 100ma 76p, 1142 £2.80. 9-0-8V 75ma
78p, 12 £2.22, 22 €2.89, 12-0-12V 100ma
92p, 12£2.75. 16-0-15V 1a £3.09,

JC12 AND JC20 AMPLIFIERS

integrated circuit audio amplifier chips with data
and printed circuits. JC12 6 warts £2.08. JC20
10 wetts £3.14,

FERRANT! ZN414

ic raglio chip £1.12. Extra parts and pcb for radio
€4.10. Case £1.06.

PRINTED CIRCUIT MATERIALS

PC etching kits. economy £2.32, standard £4.36.
40 sq. 1ns. pcb 66p. 1 1b FeC1 £1.30. Ech resist
pens. economy 50p, dalo 84p. Drill bits 1/327 or
;rznom 27p. Eiching dish 88p. Laminate gutter

S-DECS AND T-DECS
S-Dec £3.79. T-Dec £4.59. u-DecA £4.69.
u-DecB £7.18. 16 dil adaptor £2.31.

BATTERY ELIMINATORS

3-way types with switched output and 4.way
multi-jack. 3/4Y%:/6v 100ma £2.39, 6/7%/9v
300ma £3.14. 100ma radio types with press stud
connectors 9v €3.57, 6v £3.57, 4%y £3.57,
9+9v £4.79, 6+6v £4.79, A% +4%v €£4.79.
Cassette recorder mains unit 7%y 100ma with
§-pin din plug £3.57. Fully stabilized type
3/6/7%/9v 400ma £5.76. Car convertors 12v
dc input. output 9v 300ma £1.1 9, output 7%v
300ma £1.19, output 3/4%2/6/7%/9/12v
800ma £2.66.

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors
4%v £1.49, 6v £1.49, 9v £1.49, 4Va+4vy
£1.92,6+6v£1.92,9+9v£1.92, Cassetie type
7%v 100ma with din plug £1.49. Heavy duty
13-way types 4% /6/7/8%/11/13/14/17)
21/25/28/34/42v 1A £4.95, 2A £7.72. Car
convertor input 12v dc. output 6/7% /9y 1A
stabilized £1.35.

STABILIZED POWER KITS

The first price is for kit without transformer, the
bracketed price includes transformer, 8-way types
3/4%:/6/7%/9/12/15/18y 100ms £1.74
(£2.50), 1A £2.98 {£5.10), 2A €4.10 (£8.87).
Variabie voltage models 2-18y 100ma €2.12
(£2.98), 1-30v 1A £2.98 (£5.95), 1.30v 24
£4.98 (£11.24).

BI-PAK AUDIO MDDULES
AL30 £4.04. PA12 £7.77. PS12 £1.42. T538
£2.70. S450 £24.03. AL60 £4.97. PA100
£17.33. SPMB0 £4.67. BMTB0 £6.08. Stereo
30 £20.57. MAGO £36.23.

COMPONENTS

1N4148 1.4p. 1N40O2 3.1p. 741 8 dil 16p.
723 14 o 31p. NES55 8dil 25p.bc183. be213,
bc547. be549 4.2p. be182, bc184. bc212,
be214, bc548 5p. 1ip31C, 1ip32¢c 30p. tipd1C
39p.bd131.bd 132 27p. Plastic equiv bc107 5p,
Fuses 20mm X 5mm cartridge 15, .25, § 1.2,
3.5 Amp quickblow 1p, anti-surge 3.8p. Resis-
tors 5% AW E12 10R 10 10M 1p. 0.8p for 50+
of one value. Polyester capacitors 250v .015,
.068. 1mf 1.5p, .01, .033, .33 2.8p, .022
047mf 3.3p, .22, 47mi 4.9p. Polystyrens
capacitors E12 63v 1010 1000 pf 3p, 1n210 10n
4p. Ceramic capacitors 50V E6 22pf 10 47n 2p.
Electrolytic capacitors 50v §, 1. 2mt 5p, 25v 5,
10mt Sp, 16v 22, 33m¢ Sp, 47 68mi 3.5p,
100mt 6p, 220mf 7.5p, 330, 470mt 9p,
1000mf 10p. Zeners 400mW £24 2v7 to 33v
7p. Preset pots subminiature 0 1W horiz or vert
100 104M7 6p. Potentiometers YW 4K7 1o 2M2
logorlin single 27p, dual 67p. %’ red LEOs 9.7p.
IC sockets 8 dit 8.7p, 14 dil 10.1p, 16 dil 12p.

SWANLEY ELECTRONICS

DEPT_ET), 32 Goldsel Road, Swanley, Kent, BR8 BEZ

Mail order only. Please add 30p to the total cost of your arder for postage. Prices include VAT untess stated
Lists 24p post free. Overseas customers deduct 13% . Official credit orders welcome
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Microcomputers are coming - ride the
wave! Learn to program

Millions of jobs are threatened, but millions more
will be created through the microcomputer
revolution. Will YOU sink or swim? Be one of the
people who welcomes computers and the end of

boring jobs.

Learn BASIC - the language of the small computer and the
most easy-to-learn computer language in widespread use. Teach
yourself with a course which takes you from complete
ignorance step-by-step to real proficiency - all you need to start
with is a knowledge of simple arithmetic and the use of
decimals. And you don’t need a computer.

This unique course comes as four A4 books, written by three
authors well-known in the fields of microcomputing, self-
instruction and writing clear English. In 60 straightforward
lessons you learn the five essentials: problem definition,
flowcharting, coding the program, debugging, and preparing
clear documentation.

Every lesson has thought-provoking questions and we never ask
for mindless drudgery. You will know that you are mastering the
material and feel a rare satisfaction. Harder problems are
provided with a series of graded hints, a unique and really
helpful approach. So you never sit glassy-eyed with your mind a
blank. First time through, you may need to read most of the
hints, but you will soon learn to tackle tough programming
tasks - such as writing programs for computer games, preparing
graphs on an output printer, calculating compound interest
tables and estimating costs.

COMPUTER PROGRAMMING IN
BASIC £7.50

Book 1 Computers and what they do well; READ, DATA, PRINT; powers, brackets,
variable names; LET; errors; coding simple programs.

Book 2 High and low level languages; flowcharting; functions; REM and
documentation; INPUT, IF...THEN, GO TO; limitations of computers, problem
definition.

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

Book 4 Advanced BASIC; subroutines: string variables; files; complex programming;
examples; glossary.

THE BASIC HANDBOOK £11.50

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

FORTRAN COLORING BOOK £5.40

"It you have to learn Fortran (and no one actually wants to
assimilate it for the good of the soul) buy this book. Forget the
others-this one is so good it will even help you understand the
standard, dense, boring, unintelligible texts.” New Scientist.

A.N.S. COBOL f4.40 )

Covers the most widely used computer language in business
today. It teaches how to write a COBOL program and compile it
effectively, paying proper attention to spelling, punctuation, and
format.
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THE ALGORITHM WRITER'S
GUIDE £3.40

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

The Algorithm Writer's Guide

explains how to: define the questions, put them in the best
order and draw the flow chart, with numerous examples shown.
All that students require is an aptitude for logical thought. Size:
Ab, 130 pages. This book is a MUST for those with things to

say.
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Understand Digital Electronics

In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital
watches are already commonplace. Tomorrow a digital display
could show your vehicle speed and fuel consumption; you could
be ‘phoning people by entering their name into a telephone
which would automatically look up their number and dial it for
you.

These courses were written by experts in electronics and
learning systems so that you could teach yourself the theory
and application of digital logic. Learning by self-instruction has
the advantages of being faster and more thorough than
classroom learning. You work at your own pace and must
respond by answering questions on each new piece of
information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding
of the rapidly changing technological world around you.

DIGITAL COMPUTER LOGIC
AND ELECTRONICS £6.50

Digital Computer Logic and Electronics is designed for the
beginner. No mathematical knowledge other than simple
arithmetic is assumed, though the student should have an
aptitude for logical thought. It consists of four volumes - each
A4 size - and serves as an introduction to the subject of digital
electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.

Book 1 Binary, octal and decimal number systems; conversion between number
systems,

tBag?el; 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth
Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.
Book 4 R-S and J-K flip flops; binary counters, shift registers and half adders.

DESIGN OF DIGITAL SYSTEMS
£10.50

Design of Digital Systems is written for the engineer seeking
to learn more about digital electronics. Its six volumes - each A4
size are packed with information, diagrams and questions
designed to lead you step-by-step through number systems and
Boolean algebra to memories, counters and simple arithmetic
circuits, and finally to a complete understanding of the design
and operation of calculators and computers. Contents include:

Book 1 Octal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers; complementary systems; binary
multiplication and division.

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR NAND. NOR and
exclusive-NOR functions; multiple input gates; truth tables; De Morgans Laws;
canonical forms; logic conventions; Karnaugh mapping; three-state and wired logic.
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors
and arithmetic logic units {ALUs); multiplication and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring,
Johnson and exclusive-OR feedback counters: random access memories (RAMs) and
read only memories {(ROMs).

Book 5 Structure of calculators; keyboard encodir.g; decoding display data; register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure.

Book 6 Central processing unit {CPU}; memory organization; character
representation; program storage; address modes; input/output systems; program
interrupts; in(emp( priorities; programming; assemblers; computers; executive
programs; operating systems and time sharing

O-LEVEL ENGLISH LANGUAGE
£6.50

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that's serious yet fun to read, shows you how to mark your
own work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book 1 learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING, and Book 3 coaches you in the
principles of COMPOSITION. Size: 3 A4 volumes totalling 250
pages.
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"WE RE TUST CHECKING THE_
FAULT oUT NOW SIR JOHN'

AT—'

PEYTYI
!

CAMBRIDGE LEARNING ENTERPRISES, UNIT 14
RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON,
CAMBS PE17 4BR, ENGLAND.

TELEPHONE: ST.IVES (0480) 67446

All prices include worldwide postage (airmail extra)

If order comes to £15 or more, deduct £2

Please allow 21 days for delivery

GUARANTEE No risk to you.

If you are not completely satisfied your money will be
refunded.

Please send me the following books:
Computer Programming in BASIC {4 books) at £7.50
The BASIC Handbook at £11.50
FORTRAN Coloring Book at £5.40
A.N.S. COBOL at £4.40
Algorithm Writer's Guide at £3.40
Digital Computer Logic & Electronics (4 books) at
£6.50
Design of Digital Systems {6 books) at £10.50
O-Leve! English Language (3 books} at £6.50

| enclose a *cheque/PO payable to Cambridge Learning
Enterprises for £

Please charge my

*Access/Barclaycard/ Visa/ Eurocard/ Mastercharge/ Trustcard

account no. ... (*delete where applicable)
Signature

Telephone orders from credit card holders accepted on
0480-67446 (Ansafone). Overseas customers (inc. Eire) should
‘send a bank draft in sterling drawn on a London Bank, or quote
credit card number.

Cambridge Learning Enterprises, Unit 14, Rivermill Site,
FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR, England.
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ETI proudly presents ‘The Beast’, the ultimate in model
railway control systems. It gives ultra-fine speed
control to your locos, has built-in track cleaners, uses
capacitor discharge units to control up to sixteen sets
of points on each track, has full remote-control facil-
ities, and can drive one to four track layouts.

‘The Beast' is a model railway control
system that gives a performance
vastly superior to any
presently-available commercial
system, and is at least two years
ahead of the microprocessor-based
2-wire control systems presently
under development by the industrial
giants.

‘The Beast’ is not microprocessor
based. It is not a " 2-wire’ control
system. It IS a sophisticated
multi-unit control systrem in which
each unit can be used to replace an
existing conventional controller
without need for alteration of
exisiting track wiring and without
modification of locomotives. The
system can be used on all track
gauges froim the diminutive ‘N’ to
the large scale "O’.

The system contains a
train-control unit and a 16-way
points contol unit for each track. The
full system can control as many as
four track layouts. All units are fed
from a common power supply unit,
but are otherwise independent and
self-contained. All units are provided
with remote remote control input
connections. The complete system
includes a remote control facility that
enables the user to select any one of
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the four sets of track units and gain
full control over the loco and points
on that track.

Versatility is a keynote of the
systrem. The user can start the
system off with a power unit and one
simple train-control unit, and then
progressively expand the system up
to full capability by adding extra
train- and points-control units and
perhaps the full remote-control
facility as cash and inclination allow.

A resume of the features of the
individual units of the system is as
follows:

The Train Controller

The train control unit uses a unique
method of pulse-plus-voltage drive to
the track that gives exceptionally fine
speed control from ‘crawl!’ to full
belt’ rates, but with no sign of the
motor overheating and high noise
levels that are associated with normal
pulse-width control systems. The
control signals are fed to the track via
a high-voltage (about 800 V
peak-to-peak) track cleaner, which
breaks through any oxides or sludge
that forms on the track, pick-ups, or
motor brushes, etc., and thus
ensures excellent track-to-track
contact under all running conditions.

/)
I

Z=)

RANDOM INCIDEAT GENERATOR
¥ MANUAL OVERIDE
S0UND EFFECTS
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DMU breaks up at critical speed triggered
by coded byrst on loco channel e A
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‘ ‘ Arrival of painters on
LEL \'\‘:’g\iﬁi\ site is asure sign of
Gl LT imminent demolition '

In its simplest form, the train
contoller speed is adjustable via a
pot. In the advanced version of the
controller the pot is replaced by
electronic circuitry that enables the
speed to be selected via an accelerate
or decelerate (up / down) switch that
also simulates momentum: an
emergency brake facility is also

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1979
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PROJECT

incorporated. Both versions of the
controller incorporate full overload
protection, and give sufficient output
power to run double-headed trains.
The system is NOT designed to give
simultaneous and independent
multi-train control on one track.

The train controller is provided
with remote-control input

connections, which operate in the OR
mode with the normal controls.

The Points Controller

The points controller is a fast acting
(it can activate several times per
second) capacitor-discharge unit that

“is desinged to control up to sixteen

sets or points or relays, etc. In it's

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1979

simplest form, the unit contains little
more than one capacitor, a transistor,
and a few resistors and diodes, and
can use conventional points switches
to select and activate the points.In
the advanced form of the unit the
points can be selected via a
switch-driven up/down counter, and
the points can be set or reset via a
second switch and a bank of
Darlington power transistors. In this
latter form, the semiconductor count
can rise into the hundreds region.
This version of the unit has provision
for remote-control inputs, and all
inputs operate in the OR mode.

The Power Supply Unit

The main power supply unit has
electronic overload protection on its
output, which is rated at 50 VA and
is capable of powering four sets of
track systems simultaneously. The
unit produces a regulated 18 volt DC
output only.

The Remote Control System

The complete system incorporates an
optional 2- or 3-wire remote-control
facility that enables any one of the
four track control systems to be
operated via a free-ranging hand-held
control box, thus freeing the 6perator
from the main control panels and
enabling him to exercise control from
any position around the layout or
even, if he wishes, from the comfort
of an armchair.

The control system uses a 15-bit
serial code. The first two bits select
the desired track system, the next six
bits control the train speed, direction,
and braking, and the remaining
seven bits select and activate the
available (up to 16) points and relays
on the selected track system. The
hand-held controller has a built-in
16-LED indicator unit that identifies
the point or relay that has been
selected.

The signal from the
hand-controller is fed via a 2- or
3-wire 'link’ to a decoder and
data-distributor unit that in turn feeds
the control signals to the individual
track control units.

A feature of the remote control
system is that its outputs operate in
the OR mode with the normal system
control switches. The operator can
thus shift from local to remote
operation without having to operate
change-over controls, etc.

The System Design Concept

As all model railway enthusiasts will
know, Hornby and Airfix are >
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currently developing
microprocessor-based 2-wire model
railway control systems that are
capable of independently controlling
up to four locomotives on a single
track.

In these systems each locomotive
is fitted with a small pre-coded
electronic control module, and the
master control unit sends control
signals to these modules along the
track, which also carries a 20V AC
power signal. The control signals can
be used to pick out a particular
locomotive and instruct it to move in
either direction at any one of sixteen
different speed levels.

Although neither the Hornby or
the Airfix systems are currently in

production, they clearly have certain
intrinsic advantages to the model
railway user. We at ETI are well
aware of these developments, yet
rejected the 2-wire control concept
when we designed our model railway
control system. Why? These are the
reasons:

(1). We wanted a system that
could be used with any gauge of
model locomotive, even an "N’ gauge
Tank. The size of the control modules
used in 2-wire systems precludes
their use even on some 00/HO
Tanks.

(2). We wanted a system that gives
very fine low-speed control of the
loco, but without the motor
overheating and high noise levels

THE SYSTEM
THE BLOCK DIAGRAM of the model
railway control system is shown in Figure
1. Note that only one of four (maximum)
train- and points-controller units are
shown in the diagram. All units are pow-
ered from a common 50 VA power pack
that delivers a stabilized and overload-
protected 18 volt DC output.

Each train controller unit incorporates
a voltage-driven speed controller circuit,
The voltage drive can be obtained from
either a conventional pot, or an electronic
‘pot’ with momentum and brake simula-
tion. The output of the speed controller is

that are inherent with conventional
pulse-width control systems: 2-wire
systems use pulse-width motor
control. So we devised a completely
new motor-drive technique.

(3). We reckon that the most
important factor in obtaining good
low-speed performance from a
locomotive is the maintenance of
good electrical contact between the
power source and the motor. Using
exisitng technology, the best way to
achieve this is to use a so-called
‘track cleaner’ system, in which a
high-voltage (800 volts peak-to-peak)
high impedance (tens or hundreds of
kilohms high-frequency (tens or
hundreds of kHz) signal is imposed
on the power source signal, thus »

HOW IT WORKS

fed to the track via a high voltage track
cleaner circuit. The direction of the train
is controlled via a double-latching relay
circuit. Each train controller unit has
provision for interfacing with an optional
remote-control facility. One train con-
troller unit is required for each track of a
layout (up to a maximum of four tracks).
. The Points Controller unit uses the
capacitor-discharge operating principle.
Each unit can drive 2 maximum of sixteen
points and/or relays. The points can be
selected and set/reset via either conven-
tional points switches or via an all-
electronic system that can also be inter-

faced with the optional remote-control
facility. A minimum of one Points Con-
troller unit is required for each 16 sets of
points used in a complete railway layout.

. The remote control facility uses a 15-
channel (15-bit) hand-held encoder/
transmitter. The signals from the trans-
mitter are fed to a decoder via a 2- or
‘3-wire flexible link, and are then coupled
to the train and points controller units via
a data distributor. The system allows the
operator to select any one of four track
control systems, and exercise full control
over the train and points on that track
system.

‘

(—

REMOTE CONTROL

7
—J 1 _

TRANSMITTER

Figure 1. Block diagram of the complete Train
Control system. Only one of four (maximum)
train and points control units are shown.
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3 PROJECT: Model Train Control System
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e PARTS LIST—‘ Fig. 2b. The Power Pack overlay. §

Resistors %W 5% unless specified
R1,2 1k0 1W

R3 47R

R4-7 1RO —r— _t_
CAPACITORS | c E E c 01
C1 4700u 40V electrolytic | 7 Y2AS ++4+)| & O ,,

[x]
c

cas
BQ2
- EQ2
BQ3

——————

Cc2 2200u 25V electrolytic

SEMICONDUCTORS '
Q1 BC109
Q2 2N3054 et A I E E E
Q3 2N3055 T . =
BR1 50V 4A bridge rectifier Q=
LED1 TIL 209 g +18V OC
ZD1,2 10V, 400mW zeners +
c2 +  p——
MISCELLANEQUS + ov
T1 17V 3A secondary, 500 mA fuse. I
SW1 double pole mains switch. _‘_
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PROJECT : Model Train Control System

LerTeUY

the
bru

etc

ensuring that the power signals are
unimpaired by oxides and gunge on

track, pick-ups, and motor
shes. The track cleaner system

can not be used with 2-wire
controllers.

{(4). We wanted a
capacitor-discharge points control
system that could be operated either
locally or via a full remote-control
facility. Similarly, we wanted a
facility for remote controlling
locomotives, selecting track layouts,
., via a hand-held unit, thereby
freeing the operator from the

TRACK CONTROLLER

confines of the main control panel.
2-wire systems offer no advantages
in any of these respects.

One final point about the concept
of our control system relates to the
remote control technology. If you
look at the circuit diagrams of the
encoder, decoder, and data
distributor you’ll notice that our
system uses rather a large number of
components. Some readers may be
tempted to ask ““Why didn‘t we base
our system on those single chip multi
channel coders and decoders that are
currently available for remote control

of TV's etc?’* The answer is that
those single-chip circuits use 6-bit
code systems, which potentially give
only 6 simultaneous or 64  ~
non-simultaneous decoded output
states. Our system needs and uses a
15-bit code, which potentially gives
15 simultaneous or 32768
non-simultaneous decoded output
states.

BUILDING THE ‘BEAST’

Itis important to appreciate the
flexibility of this ETI model railway
control system. The Train Controller p
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Fig. 3. Circuit diagram of one Train Speed-
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DISPLAY BOARDS TABLE

There are three identical display boards employed in this project. The overlay on p.49
is for the one used in the speed indicator. The table below gives the component
changes for the other two boards. Values remain identical, but the numbering alters

thus:—
TRACK SPEED INDICATOR

POINTS CONTROLLER

REMOTE ENCODER

R57 — R72 R34 — R49 R21 - R36
R53 — R56 R29 — R32 R16 — R18
R73 R33 R20

LED3 - 18 LED 1-18 LED 1 - 16

New circuit number reference to relevant circuit diagrams.
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TRAIN SPEED & DIRECTION
CONTROLLER (Fig 3).

The Train Speed Controller gives excel-
lent motor control all the way from near-
zero to maximum speed, but does so
without the usual motor overheating and
high noise problems that are associated
with conventional pulse-width motor
speed control systems. The secret of this
performance is a unique ‘pulse-plus-
voltage’ motor drive technique developed
by the ETI design team. The system
operates as follows:

At the ‘minimum’ speed setting a fixed 3
mS pulse with a repetition period of about
30 mS and a peak amplitude of 12 V is fed
to the loco motor via the track. This pulse
produces high instantaneous but low
mean energy and, just like a normal
pulse-control system, causes the motor to
turn over very slowly but with high tor-
que. Under this condition the locomotive
moves at an almost imperceptible ‘craw!’
speed. Most of the high pulse energy is
absorbed in producing the ‘start’ current
for the motor.

As the speed control is moved pro-
gressively above the ‘minimum’ setting a
DC voltage is proportionally imposed on
this fixed pulse, so the mean power to the
motor, and thus the motor speed, also
increases. This power, however, also ens-
ures that the motor remains in the
‘started’ mode, so the instantaneous en-
ergy from the fixed 3 mS pulse progress-
ively decreases as the motor speed rises.

Motor noise and overheating problems
are thus eliminated by the system, which
still retains the low-speed performance
advantages of the conventional pulse-
width control system.

The full circuit of the speed and direc-
tion controller is shown in Figure 3. The
speed of the train is determined by a
CONTROL VOLTAGE INPUT, which can
be derived from a conventional pot (RV1)
or from the ‘electronic pot’ shown in
Figure 4. The ICla to IClc network is a
gated non-symmetrical astable multi-
vibrator, and produces the 3 mS pulse at a
30 mS repetition period. At the ZERO
speed setting, this circuit is gated off via
QI, but turns on when the control voltage
input rises above 600 mV or so. As the
input voltage is further increased it is
superimposed on the pulse waveform via
the D2-D3 network, and the composite
waveform is reduced to a very low
impedance level via Q5 and Q7 and is then
passed on to the track via the contacts of
relay RLA and via the track cleaner
circuitry.

The speed controller is provided with
efficient overload protection via the R16-
Q6-IC1d-Q4 network. If an overload oc-
curs at the output of Q7, Q6 switches on
via R16 and simultaneously turns Q5 and
Q7 off via ICld and Q4 and stores an
analogue memory of the overload in C4
via D4. At the end of the ‘memory’ period
Q5 and Q7 again turn on and R16
‘samples’ the load condition: if the over-

HOW IT WORKS

<

s #

HEp pmroton

iw%;x BLEaNEE

The main track controller board.

load still exists, Q5 and Q7 again turn off;
if not, they remain on. This ‘sampling’
system causes Q7 to turn on and off with a
time ratio of about 1:100, thereby en-
suring that Q7 dissipates very low mean
power under the ‘overload’ condition.
‘LED 1 illuminates when an overload
occurs.

Note that Q3 provides a stabilized 14V4
supply to the speed, etc, control circuitry,
and also to the optional ‘electronic pot’ of
Fig 4. Q2 is used to provide a MAXIMUM
of 17V4 to part of the Fig 4 circuit: this
component is incorporated to ensure that
the electronic pot circuit will not suffer
damage if the system is operated from an
unauthorised power supply with an ex-
cessive output voltage.

The direction of the train is determined
by the state of relay RLA, which simply
reverses the controller-to-track connec-
tions when it is switched from the off
(forward) to on (reverse) state. The relay
is activated via the IC2 bistable circuit,
which in turn can be set or reset via SW1
or via external command signals. The
rather elaborate configuration of the
bistable was found to be necessary to
ensure fully reliable operation in a highly
hostile environment, and to give virtually
fool-proof interfacing with external con-
trol circuitry.

THE TRACK CLEANER (Fig 3).

The track cleaner is designed around Q8,
which is wired as a modified blocking
oscillator. The circuit is tuned by the T1

inductance and by C6 and C8, and
oscillates at rougtly 100 kHz. The C8
value is large enough to minimise the
effects of track capacitance. Several
hundred volts peak-to-peak are deve-
loped across T1 secondary, but are pro-
duced at a fairly high impedance (harm-
less) level.

The secondary of Tl is wound with
fairly heavy guage (low resistance) wire.
The train controller signals are fed to the
track via this winding. Consequently,
when a heavy load (a locomotive motor)
is placed across the track the resulting
low impedance ‘kills’ the oscillator out-
put, and only the train control signals
reach the track. When, on the other hand,
a high impedance appears across the
track (due to loss of contact with the
locomotive) the oscillator becomes func-
tional, and the high voltage plus train
control signals are fed to the track. The
resulting high-voltage high-frequency
signal is sufficient to break through most
thin films of dirt, oil, and oxides, and
restore contact with the locomotive mo-
tor.

Capacitor C11 is wired across the ‘in-
put’ side of the train controller signal line
to prevent the high-voltage signal from
reaching the electronic control circuitry.
A neon lamp illuminates when the track
cleaner is functional, thus indicating loss
of contact with the track. The track
cleaner circuitry is protected with a 250
mA fuse.
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Fig. 4a. The optional ‘Electronic Pot’ circuit for use e

with the Fig. 3 circuit.

The ‘electronic pot’ circuit of Figure 4 can
be used to replace the conventional
train-speed controllef pot (RV1) of Figure
3. It has the advantage of offering ‘push
button’ control of speed with automatic
‘momentum’ simulation, plus an ‘emer-
gency brake’ facility, and is designed to
interface with the optional remote control
facility.

The heart of the unit is binary up/down
counter ICS5. When an UP (accelerate) or

HOW IT WORKS-

THE ‘ELECTRONIC POT (Fig 4)

DOWN (decelerate) command is given
via SW2 or via the remote control inputs,
clock generator IC4a-IC4b is enabled and
bistable IC3a-IC3b determines the count
direction of IC5. IC5 then slowly counts in
the desired direction for the duration of
the command, and its binary-coded out-
puts are converted into analogue form via
IC6 and its associated diode-resistor net-

“work, to produce a DC output voltage

from R52. The binary outputs of IC5 are

also decoded by IC7 and used to drive a
line of sixteen LEDs, which give a visual
indication of the effective output voltage
(train speed) level.

The slow operating speed of the clock
generator produces a simulation of
‘momentum’, since the counter takes
about four seconds to run from the empty
(zero volts output) to the full (maximum
volts output) state. The counter can be
reset to zero, to give an ‘emergency brake’

simulation, by operating PB1 or via one of"
the remote control input terminals.

Gates IC4c and IC3c are used to pre-
vent the counter over-spilling, and lock
out the clock signal when IC5 reaches
maximum count in the UP mode or mini-
mum count in the DOWN mode. IC4d and
the Q10-C16-D17-D18-C17 network
generate a neative supply voltage, which
is used to provide one of the supply rails of
the IC6 op-amp.
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~__PARTS LIST____

Resistors 5% %W unless marked

R1,2 27k
R3 ak7
R4,42 56k
R5,20 100R
R6,7,8,23,24,25,29,33,34,41, -

44 1k0
R9 100R 1W
R10 2k7
R11 2M2
R12,19,26,27,31,32,46 12k
R13,14 56R
R156 680R
R16 OR3 1W
R17,48 47k
R18 o 2k2
R21 82R 1W
R22,28 120k
R30 15k
R35 1k5
R36. 27k
R37 bk6
R38,50,53-56,73 100k
R39 220k
R40,51 10k
R43,47 22k
R45 5k6
R49 270R
R52,67-72 470R
CAPACITORS

C1,9,10 1u0 35V electrolytic
C2 10u 35V electrolytic
C3 2200u 25V electrolytic
Cc4,18 100n polyester
C5 10u 25V electrolytic
Ccé 47n polyester
C7 470n polyester
Cc8 1n 1000V
Cc11 220n polyester
c12,14 10n polyester
C13,16,17 4u7 35V electrolytic
C15 100u 35V electrolytic
Cc19 1ub5 35V electrolytic
POTENTIOMETERS

RV1 10k log
RV2 470R lin preset
SEMICONDUCTORS

Q1-4,6,9,10 BC182L
Q5,8 BFY 50
Q7 TIP 3055

swi

Fig. 4b (above). Overlay of the
main track controller board.

TO TRACK TO NEON

TO POT (IF USED)

1C1,24

IC3

IC5

1C6

IC7
D1-4,7-9,11-22
D5,6,10

ZD1

ZD2

LED1-18

SWITCHES
SW1,2 SP, changeover
PB1

MISCELLANEQUS

CD4093B
4001B
4093B

741

4514B
1N4148
1N4001
3V0,400mW
15V,400mW
TiL 209

biassed to off
push to make

T1 : 77 turns 22SWG primary, 3-0-3
32SWG around on RS 228-242 or
Watford Electronics RM10-250. Neon
{with resistor) heatsink for Q8. RLA :

12V at 180R.

Fig. 4c (below). Overlay of the
display board.
4

”l

TO DISPLAY BOARD

4+ D1 D2 D3D4aCLKO

NOTES :

1C1,2,4, IS 4093B

IC3 IS 4001B

IC5 IS 40298

1C6 1S 741
Q1,2,3,46,9,10 IS BC182L
Q5,08 IS BFY50
Q7 IS TIP3055°
IS IN40O
D5,6,10 IS 1n4001
01,2,3,4,7,8,9,11-22 IS IN4148

f,w*wm o LED 18 ANODE
”Z———.@.._— LED 17 ANODE
§ R0} == LED 16 ANODE

i o ‘{Be8}> = LED 15 ANODE
{%e8) = LED 14 ANODE

=

D3
D4

FEm W am
¥ — *EE:P--—_ LED 11 ANODE

LED 13 ANODE
.-.. S——  LED 12 ANODE

e %

+V
Gnd

Yt Gnd (LEDS 3-18 CATHODE)

CLK cmm—— av
D1

D2 “

N

NOTE: 3+
IC7 IS 45148
LED 3-18 IS.TIL 220

“

&

e

o _....._.-——- .@-— LED 10 ANODE

@___.ﬁ—--g i Ay — L0 ° ANODE

LED 8 ANODE
LED 7 ANODE

2l & [Fe0) —— LED 6 ANODE
LED 5 ANODE
LED 4 ANODE
o fTBIJ e LED 3 ANODE
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CAPACITOR DISCHARGE POINTS
CONTROLLER (Fig 5)
Conventional points motors or solenoids
tyBically draw 2 or 3 amps from 16 volt
supplies, and are easily burnt out if their
operating switches are held in the ON
position for more than a few seconds. The
capacitor discharge system offers a solu-
tion to the burn-out problem. Here, a
large capacitor (2200u) is charged up to 16
V at a rate of a few hundred milliamps,
and is discharged into the motor/solenoid
when the appropriate points switch is
closed: the capacitor provides adequate
initial energy to operate the motor/
solenoid, but the available current rapidly
falls to a few hundred milliamps as the
capacitordischarges, thus eliminating the
posibility of burn out.

The full circuit of the capacitor dis-
charge points controller is shown in F ig 5.

L Here, Q1 is configured as a constant-

HOW IT WORKS

current generator that charges Cl at a
rate of about 600 mA, typically taking
about 30 mS to fully charge the capacitor.
The capacitor can be discharged into the
external points motors/solenoids via
conventional points switches
(represented by SW1 to SW14) or via
solid-state switching circuitry
(represented by power Darlingtons Q2 to
Q29) and electronic command signals.
The circuit is capable of providing several
solenoid operations per second.

In the diagram we’ve shown connec-
tions for fourteen sets of solenoids, plus
two sets of relay-driving circuitry, but in
practice the unit can be used with any
number of solenoids, or any combination
of solenoids and relays, up to a maximum
total of sixteen.

In the electronically-fired version of the
circuit, each solenoid is coupled to a pair
of power Darlington transistors. The

solenoid can be SET or RESET by
applying a ‘high’ command voltage to the
2k2 base resistor of the appropriate tran-
sistor. These command signals are
obtained from the Power-Switch Selector
& Trigger circuit of Fig 4.

The two relay-driving circuits shown in
Fig 5 are presented as suggestions only.
They can be omitted, duplicated, or ex-
panded to suit the reader’s own particular
model railway requirements. The two
circuits are designed to interface with the
Fig 6 circuit, which in turn is designed to
interface with a remote-control facility.

Relay RLA is wired in a bistable or
double-latching mode, and can be set or
reset by a momentary command signal
from SWI5 or from the Fig 6 circuit,
Relays RLB and RLC give non-latching
operation, and turn on only for the dura.
tion of a command signal from SW16 or
from the Fig 6 circuit.

Fig. 5a. Circuit of the capacitor-discharge
points controller, with optional power
switches and relay activators.
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____PARTS LIST—

Resistors all 4W 5%

R1,2 150R
R3 1R2
R4-31 2k2
R32,33 1k0
R34-37 12k
CAPACITORS

C1 2200u 63V electrolytic
SEMICONDUCTORS

Q1 TIP 32A
Q2-029 TIP 121
Q30-Q33 BC182L
D1-58,65-67 1N4001
D59-64,68-71 1N4148
RELAYS

RLA1-3 12V 7180R
SWITCHES

SW1-SW14 single pole points switches
SW15,16 SPST changeover

MISCELLANEOUS
Solenoids to suit points units, heatsink
for Q1.
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Fig. 6a. The points controller power-switch selector, trigger, and readout unit

POWER-SWITCH SELECTOR &
TRIGGER, ETC (Fig 6)

This circuit is designed for use with the
points controller circuit of Fig 5, and
enables the points and/or relays to be
selected and set /reset either locally or via
a remote control facility by one SELECT
switch and one SET/RESET switch.

The operating principle of the unit is
fairly easy to understand. To select any
one of sixteen (maximum) points, a local
or remote binary-coded 4-bit up/down
counter is clocked in the appropriate
direction. The 4-bit output of the counter

is fed to three 4-t0-16 decoder circuits,
One of these decoders has its output
permanently enabled and fed to a line of
sixteen LEDs, which give a visual indica-
tion of the number of the point that has
been selected. The outputs of the other
two decoders are normally disabled (the
decoders have 3-state outputs) and are
fed to the inputs of either the SET or
RESET transistors of the Fig 5 circuit.
Once a desired points solenoid has been
selected, it can be set or reset by simply
enabling the output of the appropriate
decoder, thereby turning on the appro-

HOW IT WORKS

@iTis  REMOTE

CONTROL

v

|
TO 'RESET POWER SWITCH INPUTS

priate power transistor in the Fig 5 circuit.

The practical circuit of the unit is
shown in Fig 6. IC3 is the local up/down
counter, which is clocked via the IC2a-
IC2b astable. IC2d and IClc are used to
prevent counter overspill, and IC1a-IC1b
are used to implement the UP or DOWN
mode. IC6, IC7 and IC8 are the 4-to-16
decoders, and are clocked by IC2c. The
4-bit inputs to these decoders are derived
from multiplexers IC4 and IC5,

Normally, when a ‘0’ is fed to the input
(BIT 9) of IC1d, these multiplexers feed
the decoders with the 4-bit output of IC3,

When, on the other hand, a‘1’is fed to the
input of IC1d, the multiplexers feed the
decoders with BITS 10 to 13 of the rem ote
control signal, and these bits are derived
from the remote up/down counter, which
has its own visual display unit. BIT 9
automatically sets to ‘1’ when the remote
control unit is turned on, so the points
controller automatically changes from
LOCAL to REMOTE control whenever
the remote control unit is activated.

The points can be SET or RESET locally
via SW2, or remotely by code BITS 14 and
15: activation is in the OR mode.
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Resistors all %W 5% unless marked
R1,2,11,25,28 12k
R3 2k2
10 R4 33k
g‘ R5 5k6
9 R6,29-33 100k
s R7 220k
15 R8 56k
12 RESET R9,26,27 22k
g R10 1k0
4 R12 47k
g R13,15,21,24 6k8
1 R14,16-20,22,23 27k
3 R34-49 470R
CAPACITORS
C1,3 10n polyester
10 Cc2 4u7 25V electrolytic
g‘ ca,7 100n polyester
91)4 C5 1u0 25V electrolytic
T C6 10u 25V electrolytic
13
7?2 seT SEMICONDUCTORS
g IC1 4001
0 1C2 4093
& IC3 4029
3 I1C4,5 4066
w— 4 1C6-8 4514
Q1 BFY50
Q2,3 BC182L
D1-5 1N4148
LED1-16 TIL 209

—— PARTS LIST —

units can, for example, be built with
either conventional or electronic ‘pot’
speed control. The
capacitor-discharge points controller
can either be built in very simple
form for control via conventional
points switches only, or can be built
in advanced form for control via
press-operated or remote control
switches: the unit can be built to
control up to 16 sets of points, or any
combination (up to 16 maximum) of
points or relays. The remote control
facility, with its complex encoder,
decoder, and data distributor
circuitry, is entirely optional.

Similarly, great flexibility is
possible in the combination of control
units that are used on a practical
model railway layout. If, for example,
you have a 3-track layout with an
average of 5 points per track (or
some other total that is less than 16),
you can either allocate one train
controller and one points controller
unit to each track or, more
eeconomically, allocate one train
controller to each track but only one
points controller to the entire system.

Thus the potential builder is
strongly advised to sit down and
carefully plan out exactly what he

wants his system to do before he
actually contemplates constructional
work. Remember, if you start your
system off with just one basic train
control unit, you can always expand
the system up into a more advanced
form at a later date when cash and
inclination allow.

Once you've decided what you
want, note that some of the PCB’s
used in the project are double-sided
jobs: if you are reasonably confident
of your PCB-production capability,
you can try etching these yourself: if
not, you cab buy the boards in
ready-made form.

CONSTRUCTION: THE POWER
PACK

All components except T1, Q2, and
Q3 are wired up on a single-sided
PCB, and construction should
present no problems. Note that Q3
needs to be mounted on a fairly hefty
heat sink: we bolted ours directly to
the rear panel of the power pack
case.

Transformer T1 is a ‘special’. Its a
50 VA device, with a7 Volt, 3A
secondary. We built our prototype
from a Radiospares 50 VA
transformer kit (stock number
207-554), using 92 turns of 1Tmm »
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Fig. 7a. Circuit of the Data Distributor. This unit forms part of the remote control facility.

THE DATA DISTRIBUTOR (Fig. 7).

The purpose of the data distributor is to
route the decoded outputs of the remote
control system to the appropriate control
units on the selected one of four possible
track systems. This is achieved by feeding
each decoded signal through the elec-
tronic equivalent of a single-pole 4-way
switch: all ‘switches’ are ganged together.
The circuit uses seven CD4052B multi-
plexer ICs. Each of these ICs can be
regarded as a dual single-pole 4-way
switch. The switch positions can be
selected via 2-bit binary coded DC levels
fed to pins 9 and 10. The switch outputs
can be inhibited by a logic ‘1’ on pin 6.

70 POINTS CONTROLLER

HOW IT WORKS-

PARTS LIST—

The circuit of the data distributor is
shown in Fig. 7. The first two bits of the
decoded input signal are used to control
the multiplexer switch positions, and thus
select the desired track layout. The
number of the selected track system is
indicated by LEDs 1 to 4. Note that in the
absence of a control signal the multi-
plexers will always be in the ‘select sys-
tem 1’ position.

The outputs of all multiplexers are
normally inhibited via Q1 and R16. Qlisa
simple time-delay circuit that is driven
from BIT 9 of the decoded signal. It will be
remembered that BIT 9 is always high
when the transmitter/encoder is in use.
This Q1 circuit ensures that the outputs of

the multiplexers will be enabled only if
BIT 9 is present for roughly 30 conse-
cutive frame cycles (typically about one
second), thereby eliminating any
possibility of false signals reaching the
output of the distributor when the
transmitter/encoder is turned off, and
thus ensuring reliable operation even on
units that are connected to output ‘sys-
tem l’,

The ‘distributed’ decoded outputs of the
unit are fed to their respective train- or
points-control units via multi-way
sockets, there being two sockets to each
‘system,” and a total of four ‘systems’
available.

Resistors all %W 5%

R1-16,21-72 10k
R17,18 100k
R19 22k
R20 680R
CAPACITORS

(o] 10u 15V electrolytic
Cc2 100n polyester
SEMICONDUCTORS

1C1-7 CD4052B
Qi1 BC182L~
LED1-4 TIL 209
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The remote control decoder and data distributor unit under construction.
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BUYLINES

ALL components used in the train controller can be obtained
from major stockists that advertise in this issue.
The cases are available from the following suppliers:
Boss Industrial Mouldings Ltd for the train controller
i{Order No. 7154 Code B) and points controller {Order No.
7304 Code B). West Hyde Developments Ltd for the
remote control unit {Order Boc 680).
BOSS INDUSTRIAL MOULDINGS LTD,
HIGGS INDUSTRIAL ESTATE,
2 HERNE HILL ROAD,
LONDON SE24 OAU.

WEST HYDE DEVELOPMENTS LTD,
UNIT 9,
PARK STREET INDUSTRIAL ESTATE,

Fig. 7b. Overiay of the Data Distributor board.
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insulated copper wire for the Construction:

secondary. We've arranged for an The Train Controller

electrically identical transformer This unit is built up on two PCBs, and
(ready-built) to be made available incorporates the full circuits of both
from‘ Watford Electronics (see Figs 3 and 4, One of the PCBs is
Buylines). double-sided. The other PCB is single

sided, and holds only the 16-LED
display-driving components: the 16

LEDs are mounted off-board. If you
intend to build the manually
pot-controlied version of the unit, you
can ignore the single-sided PCB, and
all components shown in Fig 4.
Construction of the unit calls fora
good deal of care, but otherwise
should present no great problems.

Note that Q8 (in the track-cleaner
circuit) needs a clip-on heat sink.
Output transistor Q7 needs to be
bolted to a large heat sink: we bolted
ours to the train-controller case.

The blocking oscillator (track cleaner)
transformer is a 'special’ that you will
have to wind for yourseif. The ferrite »
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core assembly is a Radiospares (stock

number 228-242) or Watford
‘Electronics type RM 10-250 kit. The
‘primary’ is wound first, using 77
turns of 22 SWG insulated copper
wire. This can then be covered with a
thin layer of insulated tape. The
‘secondary’ comprises 6 centre
tapped turns (3-0-3) of 32 SWG
insulated copper wire. The

completed transformer is fixed to the
PCB ‘upside-down’, with its
connection tabs sticking upwards.
Note that in use Q8 is connected to
the ‘secondary’ of T1, and the output
is taken from the ‘primary’.

We recommend building the unit
in logical sections, fully testing each
section before proceeding to the
next. Start with the train speed
controller circuitry, and then check’
that it works correctly using a pot
(RV1) input. Next, build and check
the track cleaner, and then the
direction controller. Finally, you can
proceed with the construction of the
electronic pot.

Once you've built the two boards
you can secure them in a manner

“suited to your own case

arrangement. On our prototype we
mounted the small board on top of
the larger one, using stand-off pitlars.
We then bolted the assembly into the
case; with power transister Q7 bolted
to the case rear. We then mounted
the 16 LEDs into the case top and
connected them to the small board.

Power connections to our unit are
made via twin flex. Connections to
the track are made via a couple of
spring-loaded terminals: note that
these terminals must have a
breakdown rating greater than 800
V. The remote control connections to
the unit are made via a multi-way
socket on the rear of the unit.

Construction: The Points
Controlier Unit
You need to give great thought to
your own specific ‘points control’
requirements before starting work on
the construction of this unit. If you
want to build the ultra-simple
version, consisting of a capacitor
discharge unit that is fired by
conventional points-control switches
only, ignore our PCBs, hook up the
D1-D2-R1-R2-R3-C1-Q1 section of
Fig 5 on a board of your own design,
and wire the resulting unit into your
points system following the
connections shown in Fig. 5.

To allow for maximum flexibility in
the system, we've provided two PCB

56

E

The track controller display board. An identical board is needed in the points controller, and

another in the remote controller.

designs to facilitate implementation
of the full Figure 5 circuit. One of
these is a Relay Activation board, and
incorporates all of the circuitry
associated with Q30 to Q33. If you
decide to build this board, use only
the relay types specified. The board
is single sided, and construction
should present no problems.

”_The second PCB is marked as the
CD Points Controller. It holds the
capacitor discharge circuitry, plus all
power transistors and diodes
necessary for operating four sets of
points electronically. To operate
additional sets of points, use the
same PCB but ignore the capacitor
discharge circuitry. Fora 1 6-points
system, you'll need four of these
boards. The boards are single-sided,
and construction should present no
problems.

The Figure 6 Power Switch
Selector and Trigger circuit is
implemented on a double-sided PCB,
with the LED Readout circuitry
implemented on an additional
single-sided board. Construction of
these boards should present few
problems, providing the overlays are
followed with due care. Test these

boards carefully when construction is

complete, referring to the ‘How It
Works' section when necessary.
When construction of the
individual boards is complete, fit
them in a suitable cabinet, and
complete the interwiring. Power
connections to the completed unit
can be made via twin flex.
Connections to the external points
solenoids and to the points switches
(if used) can be made via muiti-way
terminal blocks fitted to the rear of

the cabinet. Remote-control
connections can be made to the unit
via a multi-way socket, also mounted
on the rear of the cabinet. )

Construction: The Data
Distributor ‘

The data distributor (Fig 10) circuit is
also built on a double-sided PCB.
Note that this board uses wire-wrap
IC holders, to enabie solder
connections to be made to tracks on
either or both sides of the PCB where
necessary. Apart from this,
construction should present few
problems.

When construction is complete, fit
the already-tested decoder board and
the newly-built data distributor into a
suitable cabinet, carefully interwire
the two boards, and give the
assembly a full functional check.
When all is well, complete the wiring
to the eight multi-way output
sockets.

The train control system pro-
ject will be concluded next
month, when we present full
details of the remote control
encoder and decoder circuitry.

We haven’t shown the foil
patterns in this issue, but don’t
despair. Send us a large sae and
you'll receive the patterns by
return.
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CALCULATORS
INCLUSIVE PRICES!!!

TEXAS
T133 Sci . o Special Price £11.95
T125L.C.D. Sci/Stats. . o0 £19.85
T150 L.C.D. Sci/Stats. 5 a o . £22.85
T145° Electronic Slide Rule £20.95
T157° Key Prog. . .. £25.85
T158" Key Prog. .. o £64.95
T159° Superb Mag Card Prog. .. £169.95
PC100C Printer for 58/59 . L £142.95
Programme Library o - £22.85
Programme Cards . . £8.95
“including adaptor/charger.
ELECTRONIC LEARNING AIDS
LITTLE PROFESSOR . £10.85
DATAMAN . .. . £16.95
SPELLING B o £16.95
SPEAK & SPELL — Excellent . £32.95
CASIO
AQ2000 Superb Time /Date Alarm LCD £23.95
FX80 L.C.D. Long life battery £15.95
F£X3100 L.C.D. Sci in wallet . . £23.95
FX8000 L.C.D. as above plus stop/alarm £28.95
FX202P 127 step Sci Special Price £35.95
FX501P L.C.D. Prog. 128 step . - £46.95
FX502P L.C.D. Prog 256 step ... £63.95
FA1 PROGRAMME ADAPTOR £22.85
MELODY 80. Plays tunes!!! ? . £23.95
DESK TOP PRINT OUT
CALCULATORS
CANON P1014D. The best 10 digit print/ display

o . . . .. £105.95
DECIMOQ BOSS 10 digit . £71.85

DECIMO BIG BOSS 10 digit print/display £81.95
DECIMO POCKET MEMO . £48.85
All prices include postage and packing and 16% VAT

FULL RANGE OF TEXAS, SHARP, CASIO, CANON AND
DECIMO CALCULATORS, PLUS PHILIPS DICTATION
SYSTEMS SUPPLIED AND SERVICED

ALL EQUIPMENT AT DISCOUNT PRICES

CALCULATOR SALES
& SERVIGES

ARROW WORKS, ARROW ROAD
REDDITCH B88 8NN

TEL: REDDITCH (0527) 43168

=

Special just in full spec. 1702A (intel) £2.50
each p/p 20p. 74125 {(tri-state buffers) 4 for
£1.00. P&P 20p.

15423 STUD MOUNTING RECTIFIERS 10A
400V. Silly price, 10 for £2 P&P 20p

—

MC1303L Dual Stereo Preamp, plus data £1
P&P 20p.

7in NYLON CABLE TIES 100 for £1.50 P&P
20p. Cannon 25 way (d-type) male or female
with cover plus 2 metres 25 way cable assemb-
led £2.50 each plus P&P 20p.

ML723 (TO100). Monolithic adjustable vol-
tage regulator. Plus or minus 2v-6v, Bv-8v,
8v-37v to 150mA plus data 55p P&P 20p

PCB KEYBOARD 65mm x 82mm 18 key
clickers less key tops, ideal hexadecimal, 35p
each, P&P 20p. Hewitt Packard 4 digit displays
12 pin DIL 0.11" common cathode (LED red) |
£1.50 P&P 20p {few only).

Manual
MW/LW

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

model. £l .00
£10.25 + Ppost
s . =

| T -

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

CANNON D-TYPES. Only ones left: 15 way
socket 50p, 37 way plug 80p, 50 way socket
£1.20, 50 way wire wrap socket £1.30,. 25
way ribbon plugs 90p. Cinch 25-way plastic
cover 60p, Metal cover and retainer 80p. P&P
20p.

FULL SPEC. SGS2N3055 30p each. 10 for
£2.75. P&P 20p.

SUPERSAVER 1 Price smash — 10K multiturn
electatrim panel mounting pots, 6 for £1. P&P
20p.

SUPERSAVER 2 Hybrid Systems DAC 371-8
(8-bit) DIL packaged + data, ideal MPU users,
brand new £2 price smash! now £1.75 each
{fraction of original cost) P&P 20p.

SUPERSAVER 3. LM 323K Voltage regulator,
5v at 3-amp, £3.50 each. P&P 20p.

£15.95 + 50
Stereo FM/ -

Cassette
+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and bdlance controls.
Fast forward facility on tape. Adjustable
shafts. Suitable for 4 or B8 ohm speakers {(not
supplied). This model is discounted else-
where at £50 up

£40.95 +

ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%ain,
£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 907 and 130
(8) 8—10—12 T.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 Ysin kit or ‘%in 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 11
A 46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

MEMORIES 2708 £6.85, Character Genera-
tor MM 5240 2560 bit. 64 x 8 x 5 plus data
£2.95 (full spec.) P&P 20p. 2112 (200ns)
£3.00. P&P 20p. 21L02 (250ns) £1.15. P&P
20p.

Stereo
Speaker Set _
Suitable for abovef® :
stereo unit. Good quality £4-00

in surface mounted (pair]

casing, 5W nominal,

8W peak. L o 70p Post

SUPERSAVER 4. R$338-383 miniature de-
cade thumbwheel switch £1.35 P&P 20p.

SUPERSAVER 5. SN74116 (dual 4 bit latch)
75p P&P 20p. SN74181 Arithmetic logic
unit/ function generator 80p P&P 20p
SN74194 (4 bit shift register) 50p P&P 20p.
SN74198 (8 bit shift register) 75p P&P 20p.

SUPERSAVER 6. BC1088 8p 100 for £7.00
P&P 20p.

SUPERSAVER 7. 4 digit 7 segment bubble
display (NSA1540A) ex-equipment 5 for £1.00
P&P 20p.

9-WAY MALE/FEMALE connector (Elco
8129) 0.1 inch pitch, PCB mounting ideal for
bussing two PCBs together 35p/pair P&P 20p

LEDS {red) TIL 209 10p, 0.2 12p, Vernitron
Ceramic filters FM-4 10.7MHz 45p, BD 236
40p, BC183L 10p, BC213L 10p. BF195 10p,
RS 12-0-12 50mA subminiature transformer,
£1.35, TMS3128NC (static shift reg) £1.25
LM71 1CH TO-99 (Voltage connector) 25p, FPE
100 intra red emitter + data 15p. DiL SWTS
A-way, 60p. TBA810S + DATA 65p. P&P 20p.
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Al enquiries, SAE please. P&P same for quantities except
where greater than £1.
Due to move we have no catalogue. A new one is being
produced. available shortly.
Rush orders as some stocks are limited.

New Retail Premises open now. Mon., Thur.. Fr. & Sat.
9.30-6.00 (lunch 1.00-2.00). Many one-off computer
bargains & components at surplus prices. We are situated
at 11 Hercies Road, Hillingdon, Middiesex (just off A40)
phone Uxbridge 55399. Supplies equip t/ t
purchased for cash.

P

Telescopic Car Antenna

Multi-section standard type, suitable for
angled mounting with locking key.

£1.60 + 30pPost

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 normali price is
£39.95!

£24.50 + £1.00 Post

L. B. ELECTRONICS

11 HERCLES ROAD

HILLINGDON
MIDDLESEX UB10 81.S, ENGLAND

All goods guaranteed one year
10-day money-back offer. Goods
ex-stock at time of going to press.
Callers by appointment only please.
‘Send s.a.e. for illustrated leaflet.

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




All these
advantages...

@ Instant all-weather starting

@ Smoother running

@ Continual peak performance

@ Longer battery & plug life

@ Improved fuel consumption

® Improved acceleration/top speed
©® Extended energy storage

.in kit form

SPARKRITE X5 s a high performance. top quality mcuctive:
discharge electromic iggtion system designed fon the electronics
D 'Y world It has been tried. tested and proven to be utterly
reliable Assembly onlytakes 1 2 hours and installation I
even less due to the patented chp on' easy fitting

The superb techiical design of the

Sparknitecircuitehimimates problems of the
contact breaker There i1s no nusfire due to

contact breaker bounce whichis ehiminated
electronically by a pulse: suppression
circuit which prevents the umit firing if the
points bounce open at ligh R P M
Contact breaker buri is chnunated by
reducing the current by 95% of the norm

Thereis also a unique extended dwelt
circunt which allows the coit a tonger
period of time: to store its enerqgy before
discharging to the plugs The umit includes
built in static teming hght - systems function
light. and secirty changeover swatch
Will work all rev counters

Fits all 12 v negative-earth vehicles
with coil/distributor ignition up to 8 cylinders..

THEKIT COMPRISESEVERYTHINGNEEDED

Die pressed case Ready drilled. alunmuum extruclec

base and heat sink, coil mounting chps and accessories Al kit
components are ciuaranteect for a period of 2 years from date of
purchase Fully iltustrated assembly and instaltation instructions are
ncluded

Roger Clark the world famous rally driver
says “Sparkriteelectronicignitionsystems
are the best you can buy:

Sparkrine

HIGH PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Associates, Dept.
82 Bath Street, Walsall, WS13DE. Phone: {0922) 614791

Name
Address

Phone your order with Access or Barclaycard
| enclose cheque/PO's for
Inc. VAT and PP QUANTITY REQD

X5KIT £1695 s

Cheque No,

Send SAE if brochure only required.

l ACCESS OR BARCLAY CARD No.

58

Your leading direct suppliers for | ® ‘;Vo-:&v'

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

¢ mon,
NASCOM P o A
M/CROCOMPUTERS N in our catalogues.
AND FULL SUPPORTING 5% Soormore
RA NGE OF /TEMS 1 o o/o on orders list value
FOR WORKING TO PROPER R

PROFESSIONAL LEVELS

* Widest possible range of ancillary
Nascom items stocked

* Information on request

% Enquiries from trade, industrial and
educational users invited

Not applicable to Access or
Barclaycard orders

@ Wo stabilise

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

@® Woe guarantee
We are also Appointed Distributors for all products brand new,
the fine products of: clean and to maker’s spec.

No seconds, no surplus,
SIEMENS, iISKRA, RADIOHM,
VERO AND MANY OTHER
FAMOUS MANUFACTURERS

@ WE WILL SEND YOU
OUR 120-PAGE
CATALOGUE No. 9
FREE ON REQUEST.

Comprehensive, inform-
ative, very well produced

It’s a good deal better from .
Write, phone or call for your

% 3 free copy, together with
tatest list. {Available
separately.)

Dept ET! 11 28 St. Jude’'s 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.

Nh%\xflg,ﬂ Order

All your microcomputer requirements can be
bought with confidence by mail order from
MICRODIGITAL, one of the largest and longest
established computer stores.

Most orders are despatched same day as
receipt, if not a note explaining what the supply
situation is. If we cannot supply within 30 days we
will, on request, make an immediate cash refund.

Access and Barclaycard orders are welcome
either in writing or over the phone. Your account
will not be charged until the goods are despatched.

Official orders of over £10 are also welcome.
With normal 30 days trade credit extended to bona
fide commercial and government organisations.

If you do not have our brochures, write or
phone today for free copies by return.

MICRODIGITAL LIMITED
FREEPOST (No stamp required) LIVERPOOL L2 2AB

TEL: 051-236 0707 (MAIL ORDER 24 HOURS A DAY)(jir N
= TEL: 051-227 2535
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ET ROCK STEVICE )

How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders should be

sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P. ___—X
—
L - T
sl I ==
—BEGINNERS — —TEST INSTRUMENTS
Beginners Guide to Electronics Squires £3.35 The Oscilloscope In Use Sinclair £3.10
Beginners Guide to Transistors Reddihough £3.35 Test Instruments for Electronics M. Clifford £2.40
Electronic Measurement Simplified C. Hallmark £2.20 Working with the Oscilloscope A. Saunders £4.10
Electronics Self Taught Ashe £4.40 Servicing With the Oscilloscope G. King £6.50
Beginners Guide to Integrated Circuits Sinclair £3.35 Radio Television and Audio Test Instruments King £6.80

Principles of Transistor Circuits S.Amos £5.50
Understanding Electronic Circuits Sinclair £4.10 L

Understanding Electronic Components Sinclair £4.10 —

Beginners Guide to Radio King £3.35 SERVICING
Beginners Guide to Audio Sinclair £3.35

Electronic Fault Diagnosis Sinclair £3.20
Rapid Servicing of Transistor Equipment G. King £3.45

_

—COOKBOOKS: Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £9.10
TV Typewriters Cookbook £7.75 Vol. 2: 1?71-74 f29_.10 ) )
CMOS Cookbook £8.20 FM Radio Servicing Handbook King £5.45

Active Filters £11.30
IC Timer Cookbook £7.50

IC Op-Amp Cookbook £10.00 L_
Video Cookbook £7.00 — S
et COMMUNICATIONS

{g%g:?:rg?%oﬁig%gfég /5% Communication Systems Intro To Signals & Noise B. Carlson £7.50
1 p Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
'—APPLICATIONS - Electronic Communication Systems G. Kennedy £8.50

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

Advanced Applications for Pocket Calculators 1. Gilbert £4.20
Fire and Theft Security Systems B. Weis £2.00

How To Build Electronic Kits Capel £2.10 > g
Linear Integrated Circuit Applications G. Clayton £5.40 —_——THEORY
Function Circuits Design & Applications Burr Brown £15.95

110 Electronic Alarm Projects R. M. Marston £3.95

110 Semiconductor, Projects for the Home Constructor R. M. Marston

Introduction to Digital Filtering Bogner £10.20
Transistor Circuit Design Texas Instruments £9.35
Essential Formulae for Electrical and Electronic Engineers N. M.

£3.95 L
A . Morris £1.65
blla(lszr::sé%r;sted Circuit Projects for the Home Constructor R. M. Modern Electronic Maths Clifford £6.70

Semiconductor Circuit Elements T. D. Towers £7.40
Foundations of Wireless Electronics M. G. Scroggie £5.00
Colour Television Theory Hudson £6.20

110 Thyristor Projects Using SCRs R. M. Marston £3.95
Handbook of IC Circuit Projects Ashe £2.30

Practical Electronic Project Building Ainslie and Colwell £2.60
110 Wave Form Generator Projects R. M. Marston £3.95

_ . —REFERENCE
P—‘TV AND HI'FI - Transistor Tabelle (Includes physical dimensions) £4.10
i . Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.00
Audio Handbook G. King £7.50 Solid State Circuit Guide Book B. Ward £2.25
Cassette Tape Recorders J. Earl £5.25 Electronic Components M. A. Coiwell £2.60
Solid State Colour TV Circuits G. R. Wilding £7.30 Electronic Diagrams M. A. Colwell £2.60
Hi-Fi Loudspeakers and Enclosures Cohen £9.45 Indexed Guide to Modern Electronic Circuits Goodman £2.30

How To Build Speaker Enclosures Badmateff £3.90 International Transistor Selector T. D. Towers New update £8.70
Master Hi-Fi Installation King £3.45 International FET Selector T. D. Towers £4.35

Colour TV Servicing King £8.40 International Op-Amp Linear IC Selector Towers £7.50

Popular Valve/Transistor Substitution Guide £2.25

—LOGIC Radio Valve and Semiconductor Data A M. bel £3.45 620
. . . Master Transistor/Integrated Circuit Substitution Handbook £6.
Logic Design Projects Using Standard ICs J. Wakerly £5.10 Vo Radio TV Handbook 1978 (Station Directory) £8.00
II;ragtlcal D\l)\%'l:z]'ll‘)l'elfllg:t Usmti;(és_J g G_‘;ee;‘_f‘eld ?{-70 S Radio, TV and Audio Technical Reference Amos £24.85
esignin, 1 egra ircuits Texas Instruments H e ildi
Howg'ro l%se IC Circuit Lfgic Elements J. Streater £3.65 TV Technicians Bench Manual (New Ed.) Wilding £5.10
110 COSMOS Digital 1C Projects for the Home Constructor L
R.M. Marston £3.95 —MISCELLANEOUS
Understanding CMOS Integrated Circuits R. Melen £4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50 Integrated Electronics J. Milman £7.90
MOS Digital ICs G. Flynn £5.10 Microelectronics Hallmark £3.90
— C OMPUTIN G Practical Solid State DC Supplies T. D. Towers £6.20
Practical Triac/SCR Projects for the Experimenter R. Fox £2.25

Microprocessors and Microcomputers B. Soucek £19.00 Printed Circuit Assembly Hughes & Colwell £2.60

Microprocessors D. C. McGlynn £9.00
Introduction to Microprocessors Aspinall £6.40
Beginners Guide to Microprocessors £4.70
Beginners Basic Gosling £3.35

ui Fallen behind recent advances? T

OP-AMPS Just starting out?

Applications of Operational Amplifiers Graeme (Burr Brown) £8.30 Need a decent reference book?

110 Operational Amplifier Projects for the Home Constructor R. M. . .

Marston £3.95 ETI Book Service provides an easy

Experiments With Operational Amplifiers Clayton £3.40 g
Designing With Operational Amplifiers Burr Brown £16.65 way of gettlng your hands
Operational Amplifiers Design and Applications G. Tobery (Burr on the right title
Brown) £7.40 ’
Op-Amp Circuit Design & Applications J. Carr £4.00 J\

ELECTRONICS TODAY INTERNATIONAL.—; NOVEMBER 1978 59



MICROFILE

This month micro-man Henry Budgett has a bee in his bonnet
about standards and makes the postman redundant by

suggesting we link up our home computers by telephone.

IT IS A FAIRLY accepted fact that such computer things

as the BASIC language have a standard origin but no two
are ever exactly the same because of the way they are
implemented on a system. What really bugs me, how-
ever, is the way a wide variety of different fundamental
standards are misused or even ignored. Bemused? 'l
explain. Take a simple example — the size of computer
memory. )

Any computer engineer worth his character generator
knows that, as computers work on the binary system,
you can't have exact decimal type numbers. Hence 2 to
the power 10 is 1024, or what we tend to call 1K.
However, certain people always seem to call it 1 k, which
means 1000 ohms. instant confusion. Even more often
we find that a micro is quoted as being capable of
supporting 64K of memory, that's 2 to the power of 16,
which is actually 65536 bytes. Some companies say
that their computer has 65K of memory, it looks bigger
but of course it's not. Please can we standardise on 1K
being equal to 1024 bytes? You wouldn't believe the
number of letters | get from confused people.

The other main moan that | have with computer
“jargon’’ is the fact that people use it quite glibly
without having much knowledge of the real meanings
Take for example the acronym VDU. We had a great
'debate in the office about this one. The actual definition
is Visual Display Unit. The dictionary further says “‘an
output device presenting character or graphical data on
the face of a cathode ray tube under program control.
May also have a keyboard for data input.”” So your telly
.doesn’t qualify unless it has a character generator built
in!

Whilst on the subject of acronyms it often appears to
me that a degree of standardisation is needed here as
well. For example, you often see a certain computer
language written as basic or even Basic. Unfortunately
the name of the language is Beginners All-purpose
Symbolic Instruction Code, and because this is a bit of a
proverbial mouthful we give it an acronym ‘BASIC’. The
spelling is all in capitals to indicate that it /s an acronym!
The same problem occurs with Random Access Memory
and its many brothers, we give them all acronyms such
as RAM and ROM but you wouldn't believe that from the
letters and articles that | receive for CT.

Before | bore you all to death | would like to make one
other little point, we are all hearing about a new
language for home computers called PASCAL. It was
named after a certain Blaise Pascal, who was around in
the seventeenth century. Unfortunately it is NOT repeat
NOT an acronym for anything and (I reckon) should be
spelt Pascal. | hope this generates some correspondence
as | would like to hear your views, or indeed any
suggestions for standardisation in the business. | hope
we are not too late to put a little logicality back into what
is after all a very logical business.

60

The Great Tape Rip 0ff?

I received a letter from a worried reader this month about
the proposed levy on cassette tapes. For those of you
who did not see the article in the Observer on 26th
August the proposal is as follows. The British Phono-
graphic Industries, the representative of the record
companies, is discussing ways of beating the home
taping business which is currently costing the recording
business about £150 million a year. If you are won-
dering how this affects you as a home computer user the
answer is this. The proposal is to put a levy on blank
cassettes, and computers use cassettes! | contacted the
BP! and they are aware that there are cases in which
Cassette tapes are used legitimately — education,
language courses, etc. and it appears that they now
know about home computers as well. The spokesman for
the BPI said that the proposals will probably not be
implemented for at least "‘a couple of years” and it is
hoped that a way will be found to allow those parties
who use cassettes legally to avoid paying the levy. The
only suggestion that | could think of, which | passed on
to the BPI, was that any cassette under C30 should be
free of the levy. They have promised to keep us informed
of the situation and I'll let you know if anything happens.

Duped On Tape

Another aspect of the cassette tape market has appeared
in my post this month, a copying service. Run by Simon
Stable Promotions of 46 West End, Launton, Oxon, it
offers cassette duplication of programs at a cost of 33p
per tape in quantities of ten or more. This should be ideal
for clubs who wish to distribute members software and
Mr Stable can cope with any tape system, CUTS, Kansas
City, TRS-80, etc. The tapes are supplied without library
boxes, although these are available at 1 Op each in order’
to keep postal costs down. He also offers a ‘one-off’ test
service at 50p and will replace any faulty cassettes. One
point should be noted before you start to send off all your
commercial software. You have to sign an indemnity
form accepting responsibility for any copyright laws you
may break and these penalties could be heavy. You have
been warned!

Club Gall

Only a couple of items of news this month as | suspect
everyone is away on holiday. Firstly there is news of a
program exchange newsletter being set up to cover such
micro’'s as Superboard, Nascom and the Sorcerer. A
small charge will be made for the service to cover
printing costs, etcetera and the publication will be
known as Micro News. If anyone has a program they
want to share or is otherwise interested in the project
they should contact Martin Black at 11 Moorland
Avenue, Crumpsall, Manchester 8. The Thames
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Can’t use the phone, dear, Pet's been chatting to the Smith's
Apple all moming.

Valley Amateur Computer Club are very active this
Autumn. Their agenda includes presentations on Shu-
gart disks, an 808 homebrew, TRS-80 software and
Hewlett Packard systems. The club meets on the first
Thursday of each month at the ‘Southcote’ in Southcote
Lane off the Bath Road in Reading at 7pm. For further
information please ring Brian Quarm on Camberly
22186. It looks as though the INMC have finally started
with a vengeance, we have just received the third
newsletter from them. The quality of the contents has
improved with some nice software on offer.

B

Micro Modem

The other evening | bumped into one of my ex-
colleagues who still works for a certain Government
department. He is an avid reader of both Microfile and
CT and, whilst being a computer professional, he still
has an active interest in home computing. The outcome
of our meeting was the basis of a rather interesting
project for any home computer owner and | am
appealing for help. The idea that he proposed was to
interconnect two computers via their cassette ports and
the PO telephone lines. Simplicity itself really as | reckon
that the phone lines can support the frequencies used by
most of the various cassette standards. However, some
hardware would be necessary to boost the level of the
interface output into a small speaker for transmission
and then, at the other end, a circuit to receive the tones
and attenuate them to a level suitable for feeding into the
interface at the other end. Now if anyone out there has
tried this, or is prepared to try it out for us | would be
most grateful to know if it can be done. If you have any
details details please send them in and | will try to
assemble a small project for one of the magazines.
Thanks Keith, what will you think of next?

Board Boob

There was a slight mistake in last month's Mercofil (sic),
what you didn’t notice! The paragraph headed 'Micro
Coup’ actually belongs to Microdigital and not Petsoft.
My apologies to anyone who may have been misled.

EN

MOTORS. 1.5V Medel moters 22P. Sukt. mis.
Big inch’ 115vac 3 rpm meter 32p. 12vic §
polo medel motor 37). Raplacement B track
12vik motsrs 559, Gesred mains molers. 2%

RECORDING TAPE. Low nsise mylar,
suppliod unbexed: 7* 1200" £1.00. 7" 1800°
£1.45. 10" 3800’ £5.00. BLANK CASS-

ETTES. 60 10 for £2.75, C90 1 for £2.85. |  S20hms 1 wall with indicater but §7p.

AMPHENOL CONNECTORS {PL259]
PLUGS 47p. Sechels 42p. Elbews 80p.
Pedicors 133 DUMMY LOADS (PL25%)

MULTIMETERS. NH55 2.000 epv.. IKY

AG/DE,
ranges

100.000wps.. {

TRANSFORMERS. All 240vac primary
{pesiage per Iransformer is showa in
brackels stter price]. MINIATURE RANEE
100MA DC CURRENT. 2 resistance 606 100ms., 9-0-0v 75ma., 12812 50ma
u II%S.'&[ HANSEN AT21D. a1 99 each {159]. 12-0-12 100ma S9p
AC/DC. 12 amps AC/DC (15p]

ALUMINIUM PROJECT BOXES. 18
SWE. with fitted lid and scraws. AB1
Faxaxlim 52 ABZ 4x3x 1.5 62.
AB3 43 xin fiby. ABA § x4 An T4p. ABS

pm. T5¢. 115vac 4 rpm metor 95). Cossotie
matecs. S-Swc ox. equip. 70p. VDC Cassatie
Moters 350

TAPE HEAD DEMAGNETISER. 240vac
curved probe £2.65. LOW COST %* tape
splicer £1.95.

BUZZERS. Winatere selid slale type.
T xI7x 15mm, 70 213 fost. 15ma dnaln.
4 ypes. 6912 or 24v LOUD 12 Wit
zzer 50 x J0mm 63p. type adjustabls
bezzer §-12 velts 27p. 12VOC SIREN. af
wetal rotary type. high pitchod wall, £8.50.

SPECIAL OFFER SEMICONDUCTORS.
2N5062 SCR's 18p. BXSD4 wpte isslaber 259,
TBa800 50y.

10 for 35¢. 80238 28p. BDA3E 28p. 7418
5p. D414 TSp. TILIOS alpha oric
lw= £2.50. MAN3A dmm LED displays

. Mis. LDR's 30p. LEDS 0.2 CLEAR 15p,
GREEN 12y, RED 10p.

TOOLS. SOLDER Sucker. gosd sucllen.
teflon nezzia. £4.99. 3ide cuttors 5” £1.45,
Piers 5 £1.45. NEON DRIVER § * LONG
. MY APA 16 pis C tagt clip £1.45.5
PIECE procisiss scrawdriver sels, ln-
#ividual haadles. £1.05. JUMPER TEST
LEAD SETS 10 pairs ol leeds with inslated
aecs sach end 90p.

19-PIECE PRECISION TOOL KIT. Ia

Aiea Koys. £135.

corvest. resistance to 200meg in 4 ranges.
capacitance rasgs 200p1-0.2wtd., 1000gt-
1mid, DB range. internal satety luse,
dimensions 1GOXIOSXSOMM. a poed gaaiity
water, £34.50p.

TAPE HEADS. Mana casselte. £1.75.
Sterea cassetie £3.90. Staaderd 8 track
sterso £1.95. BSH MM 1330 4 track S0p.
BSA SRPO Y% Wrack £2.10. TDI0 dual heed
sssombly 2 heads beth % track R/P with beilt
morase £1.25

NEW STOCK ITEM — Wa ara new stecking
Exps wini hsad hoid drills. 1hese sre s
pracision British made losl. ideal tor P.C.
b drilling, medal mekers stc. They
oie o 12V OC. Drill &it swpplied in
tic hinged case. with drill and 21
accessories. drills. senders. roamers.
affers. atc. complete kil only £14.25

MICROPHONES. Mis. Tie pis. Dui. wses

Condonsor. usi. 500phms, 30-18kHz. Wighty
polished metal body, £7.95. DYNAMIC stick
wicrophess dual imp.. B00chms or 20k
0-15kHz. sttractive black wetal bedy. £7.75.
EM306 Condonsor, cardiod. uai. s or
k. Il:z clrsmed copper case. £12.95.
DYNAMIC P.A. Mike. mebila radie sic.,
hawh swikch 50k fmp. £3.75. CASSETTE
roplscomest sicrophune with 2.5/3.5 pugs
£1.35. INSERT crystal replacamest
35 10me 40p. GRUNDIG Elsgirst insorts.
with bulll in FET praamp 3-6vic. £1.00.

SWITCHES. Swa. Min. Teggles. SPET
Bx5% Tmm. 52p. OPOT (8 7x7] 62p.
OPOT Comtra oif [123¢ 11 x Smm] T7p.

PUSH SWITCHES [16 xGma. rad lap. push
in make 15p onch. push o9 brask version
Wack viayl 17p oxch.

SLIDE SWITCHES i OPOT 158 12mm
130, 165115 Smm 139. 225 135 Bamm 13p.
Zx 138 conire off 145, Muktipele shidor
damble nchea [12 lags) 29 %9 11mm 25p.

MICAD SWITCHES. Staadard bulten
&

fatter sew 20p each. Light actisn micrs
swiich. 3 amp make or broak 3520 x 7o
12p sach. Cherry plenger sperzied micre
oitch, 2 mrm. open 08d 2 serm. clesed.

-pmger 20mm jeng (4030 18mm] 259

ach

ROCKER SWITCHES. 2 smp SPST siagle
ol Rxing. varieus colears [red. black.
yeliow. green. whita] 199 sach. Z50vac &
amp whits racker, 21 155 13mm 17p sach.

[15). 12 500ma 9% {229} I
Mo 1204 £285 op) 15T 1A €275

o 300-30v ta £2.85
65 Bapl 0-12:1520-30v 2 amp £4.75
Bép) 2Dv 250 £2.35 (54}

TRIAC XENON PULSE TRANS-
FORMERS. |1 GPO stylo] 325, 11plus | 5.
min. pcb meastiog 659.

Bx4x3m 929. ABG 8x6x2s £1.05. AB7
Bx6xJmf1.25.

SEND 6.5. ETCHING KIT SYSTEM.
Uniqua idea tor slching P.C. boards, oft done
n 2 maled Bag. supplied with sverything
meded lor otching P.C. beards. will sich
sppraximately (500cm of coppar besrd.
£2.10.

16 pin D.0i. SWITCHES oaly 42p asch.

RIBBOM CABLE 8-way simgle cors minie-
wre 22p por metra,

RELAYS. Encapsslated reed relay 1,000
ceil. 912vdc. single make. 0.1 malrix
momting 359. Minisiers sncapsalated reed
relay. 0.1 malrix mounting. singls make
worsizd on 12vic 50p. Continestal series.
sasied plastic caze type, 24mic. Ipale /0 5
amp costacls. naw 85p. 230vac Sealsd
Relay. 3 pela 5 amp contacts. oX. equipment.
11-pin base. Op aach. Wetal Cased ramd
relgy 505455 17mm kas 4 heavy duty make
roed maarts, sperates on 12vic 35p sach.

PROJECT BOXES. Slerdy ABS black
plastic hoxes with brass inserts sed Hd.
75% 56 35mm S4p 957> I5mm 65p
115 §x37m 75p.

VERO HAND HELD BOX. Whils ABS. 24in
% 17 in tapered. with scrows 689 aach.

YERO POTTING PLASTIC Bexes with iid
mé scraws D 58 x Z0mm. whits or black.
A3p aach.

DIDDES. (4005 10 for 45p. BYZS5 10 for
5.

BRIOGE RECTIFIERS. 500V 600ma Ex
oquip. 12p each. 100V 3 amp. stwd meunting
biew) 359.

ZENER DIOOE. 24V 400mw 10 for 35p.

RANK ARENA sieres cartridge proam-
plitier madules. seitable for magastic
crtridges, aow. supplied with coameclion
detais. £1.95.

CLIFF CLICKTEST. 12 amp mains connec-
tor. idanl for werkshep. oic.. prevides rapid
ad 1ale mains comnectivs. lough mowided
case ved B4 wath noon indicalor sad tuse
£5.15.

FINNED HEATSINKS. Suppllad us-
dritlod dmm thick. 27mm high. 75x124mm
650p. 150x124mm 95p. Swaller varsias
27mm thick. 75x108mm 48p. TRANSIS-
TOR SOCKETS. T05 or 1018 9p sach.

SMALL F.M. MICROPHONE. Tunsbla
98-95MMz. appreximaia range fovtdeers) 30
metres. Rems ofl twe HPT betlories (ool
mpplied). £4.55.

ANTEX SOLDERING IRONS. All 240vac.
Madel C 15 waits £295. Made 1CX 17 waits
£3.950. Medel X25 25 walts £3.95. $T3
gl{l‘i’lm IROM STAMD, suils al Astex Iroas

PUSH BUTTON TV TUNERS [xal waricop)
Vansistoriaed UHF. aow £2.25.

MURATA TRANSDUCERS. REC/SENDER.
WAL01L ADKHZ £3.50 pair.

POWER SUPPLIES. Swilched typs plugs
inlo 3 13 amy socket bas 3-4.5-6. 7.5 00d 9
wolis 0 ¢ ovl al olther 100 or 4D0ma
wwilchaiis £3.45. HC244R stabilised power
mpply 36-7.5-Owic al 400ms. Nos pelarity
reveraing ond o0 off swilch and is tily
roguizied ls give oxacl veltage from ne load
1o magmem current £5.50.

NEW ARRIVALS . Biass reed swilch,
changpever centacis. 2% leay 389 each
Marcary swiiches. glass sacapsataled %x%”
locy teads 35p each. Multiway in fine plegs
i seckets 3-way 35p. G-way 45, Iz-m
S50 [price per puir) sew AMP (ype.
tslephoas handsats £1.959. TDA1151 weltaga
roguisters 259 asch. MAGNETS L4 loag. %™
thick, with fixing hels. 10 fer 40g.

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
lists.

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 24D
ALL ORDERS DESPATCHED BY RETURN POST
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Ohio Scientifics

SUPERBORRMII ~~ £188 -~

Full 8K basic and 4K user RAM Built and tested ( Delivery within 7 days)
Power supply and R.F. Converter P.O.A.

Features Commands

@ Uses the ultra powerful 6502 microprocessor CONT LIST NEW NULL RUN

@ 8K Microsoft BASIC-in-ROM Statements

@ Full feature BASJC runs faster than currently available CLEAR DATA DEF Dim END FOR
personal computers and all 8080-based business GOTO GOSuB IF...GOTO [IF..THEN INPUT LET
computers. NEXT ON...GOTO ON..GOSUB POKE PRINT READ

® 4K static RAM on board expandable to 8K REM RESTORE RETURN STOP

@ Fult 53-key.l§eyboard with upper-lower case and user e
programmability ) . Operators
@ Kansas City standard audio cassette interface for high o+ *./,1,NOT, AND, OR, >, <, <> >= <=

reliability -32 +32
@ Full machine code monitor and /0O utilities in ROM RANGE 107" t0 10

@ Direct access video display has 1K of dedicated memory Functions

(besides 4K user memiory), features uppercase, lower ABS({X)} ATN(X) COS{X) EXP{X) FRE(X) INT(X)

case, graphics and gaming characters for an effective LOG(X) PEEK{]) POS{1) RND(X) SGN(X) SIN{X)

screen resolution of up to 256 by 256 points, Normal SPC{1) SQR(X) TAB{I} TAN(X) USR(H

TV's with overscan display about 24 rows of 24 charac- ; K

ters, without overscan up to 30 x 30 characters. String Functions

ASC(X$) CHR$(l)  FRE(X$) LEFTS(X$,1}) LEN{X$) MID$

Extras (X$,1,J).
@ Available expander board features 24K static RAM (ad- VAL(XS$)

ditional mini-floppy interface, port adapter for printer RIGHT$(XS$,!) STR$(X)

and modem and OSI 48 line expansion interface.
@®Assembler/editor and extended machine code monitor
available. Plus variables, arrays and editing facilities.

Fully built and tested. Requires only +5V at 3 amps and a videomonitor or TV and RF converter to be up and running.

(OTUSSOUND sz memsemm.e
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WHAT TO LOOK FOR
IN THE NOVEMBER ISSUE.
ON SALE 12TH OCTOBER

TURING OVER A NEW LEAF
The famous English mathematician Alan Turing, apart from developing the early ACE ,
computer at the National Physical Laboratories had previously produced a theoretical
machine. Called, not surprisingly, a Turing Machine it is a mathematical model of a
computer. In this article by Giles Gummer the theory of these machines is explained and
a simulation program is presented for the Nascom.
TRS—80 FOR YOU? } !
Apart from presenting the popular series on microprocessors __‘_L; whasan btia
each month lan Sinclair has found time to take a close and critical look at the TRS-80. -
For anyone considering buying one of these machines this article is not to be missed
as it provides a rare insight into a typical beginners problems.

TYPECASTING TRITON ) )
If you want a cheap, low-cost printer for your Triton we present a program and interface

unit to allow you to use a GPO style teleprinter. The program also includes
a mini letter editor as well as all the necessary code conversions. Print
your way in style with this one, L

DREADNOUGHT 7
Blast your way across the oceans ',
of the world, leaving a trail of
shattered sinking wrecks in your
wake. Next month CT gives you
the chance to taste the giory of &
the days when Britain —-  —
ruled the waves and the
ultimate weapon was the fleet 3
in being— the days in fact when ;
men were
men and
women
were
grateful!
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STRING THING

String Thing finally bows out of ETI this month

(it won’t be the same without it!} with

details of the dynamics section and power supply. Tim Orr (String Thing’s dad) has also
been giving some thought to how you put all the bits together and test the system.

The loudness of a note played on a
piano is proportional to how hard the
key is pressed. If the key is played
rapidly then a loud note is produced.
As a rule of thumb, the volume of the
note should be proportional to the
velocity of the key depression. By
measuring key velocities it is possible
to produce a piece of hardware that
will generate notes with volume
controlled by the initial keyboard

. force. Such a system is said to be
touch sensitive and allows the player
another parameter with which to add
expression to the music.

Logic Sequence

When a note is pressed it produces a
voltage which goes from —5V
through OV to +5V. The duration of
the OV period is inversely
propomonal to the key velocity and
by measuring this period it is
possible to generate an amplitude
voltage for that note. The logic must
perform the following sequence of
events:

64

1 Scan the keyboard to determine if
any of the keys are being pressed.

2 When a key is being pressed, i.e.
sending out a OV signal, time the
duration of this period and store it in
a memory.

3 When the key is fully depressed
i.e. sending outa + 5V signal,
produce a signal (CIN) which goes
high. CIN is used to enable the
dynamic signal so that it will only
generate a note when a key has been
fully depressed.

4 When the key is released, the
memory for that note is reset.

All this is done in a time multiplexed
system, so that each note is
interrogated, (once every
millisecond, spending 16
microseconds on each note), in
sequence.

The key pressed time varies from
about 4 milliseconds for fast playing
to between 100 and 200
milliseconds for soft playing. As each
key is interrogated every millisecond
then fairly accurate timing can be
performed.

Controlling it

The input signal from the keyboard
(MPI) is connected to two fast
comparators, (IC1). The combination
of the two outputs tells the logic
whether MPlis +5V, OV or —5V.
This logic, (IC2, 3, 4, 5, 6, 7), then
generates various control signals in
response to the status of MPI. These
include CIN, CIN, OEN, KST’, OEL,
and MRW.

CIN goes high whenever a note is detected
as being fully pressed. This signal is used as

" a carry for the adder IC11. it is used to

generate a 'key-pressed’ signal for the hoid
off vibrato circuit and its inverse TIN is used
to enable the output of the DAC.

OEN is a signal that inhibits the demuiti-
plexing network. It is a short pulse that
starts just before and finishes slightly after
the address changes state. The demulti-
plexer uses 4051 devices which exhibit
some undesirable effects when the address
is changed. By using OEN to inhibit them,
these effects are greatly reduced. KST" is
the key status signal that is sent to the
memory.

OEL is used to enable the tristate outputs of
the latch 1C12. Both IC12 and the RAM
(IC13) output data onto a common bus and
SO a tristate control mechanism is needed.
MRW controls the memory R/W mode.
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Fig. 1. Circuit diagram of the dynamics and address section. '
When a note is pressed the sequence of output shows all the data on the bus, is also mixed into the MPO signal via R26.
events is as follows: the contents of the including count down processes. When This ensures that however lightly a key is
memory always start off with a maximum no keys are pressed the data is all ones played, a small volume note will always
count, i.e. all ones. When MPI is deter- and the DAC output is high. However, be produced. The dynamic operation is
mined to be 0V, the data at the address when keys are pressed, the down count disabled by injecting a large DC voltage |
location that represents the note in ques- appears as downward going pulses on the via R25 into the circuit. This always
tion is taken out of the RAM and put into DAC output. These have to be selectively ensures a large MPO signal irrespective of
ICIO, 11. These then subtract 4 from the removed and this is done using a chopper the DAC output signal. ‘
data and then rewrite it back into the switch driven by CIN. A key pressed signal is generated by using 3
same memory address. When the multi- When CIN is low, the chopper switch CIN to clock a retriggerable monostable
plexing process next returns to the same Q2 is off and the DAC output is unaf- made out of Q1, C1, R6,R20and IC7.This .
key, if MPI is still OV, the same process fected. When CIN is high, the DAC output produces a low output whenever a key is )
happens. Thus the contents of this loca- is shortened to OV and no output signal pressed and is used to initiate the hold off q
tion in memory are rapidly reduced (MPOQ) is produced. So an MPO signal is vibrato and squelch functions. :
towards all zeros. (When 1ll zeros is only produced when CIN (key-pressed) is The address generator is a Schmitt
reached the subtraction process halts). low. IC15is used to buffer and amplify the trigger oscillator (1C8) and an eight stage

When MPI is at +3V (kev depressed) DAC output and IC16 to further amplify binary counter (IC9). This generates the
the subtraction processisstoppedanda hat and bend the transfer function making six bit address code and two internal
remains in the memory is a n:'mber pro- the touch sensitivity more natural. Q3 and timing waveforms. The addresses are
portional to the time taken for the key to Q4 buffer the input of IC16 providing a connected to other circuits via preformed .
be depressed. The data is constantly con- low impedence driver producing up to DIL connectors, this greatly reducing the
nected to the DAC (1C14) and so the DAC +10V of MPO signal. A small part of CIN wiring.
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Fig. 2. Component overlay of the dynamics board.

—— BUYLINES——

Powertran Electronics are sup-
plying a complete kit of parts for

this project at £365+ 15% VAT. ; ; ‘ ) ~i o S gy N
Delivery by Securicor is £2.50 ex- N\ ﬂ\ r M\ 4 \'/“'\-f\\v‘ L‘ B
tra. Everything is included in the 4 \ / |
kit, down to the last nut and bolt. \f \J \/
They even give you a plug.

Powertran will also supply com-
ponents, boards, etc separately.
Please send an sae for details.

B Output waveforms for honky tonk (left) and string (right).
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PROJECT: String Thing
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—— OV AC

—> 8.5V AC

——— 8.5V AC

—— £ARTH

Fig. 4. Component overlay.

HOW IT WORKS-

POWER SUPPLY

Four power supply rails are used on this
machine, 212 V and %5 V. The current
consumption is relatively low and so %
amp plastic voltage regulators mounted
on small heatsinks are sufficient. To keep
digital noise breakthrough via the ground
lines to a minimum, the power supply has
separate digital (DIG 0 V) and analogue
(ANA 0 V) outputs. When assembling the
power supply care must be taken to avoid
letting heatsinks touch each other, as this
will cause a short.
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PROJECT: String Thing

——PARTS LIST—

DYNAMICS BOARD
RESISTORS all 1/5%

R1-5, 30 1k0

R6, 26 47k

R7 33k

R8 1k2

R9-16, 21 4ak7

R17 100k

R18 6k8

R19, 20, 23, 24, 28 4k7

R22 2k7

R25 3k9

R27 220k

R29, 34-39 680R

R31 2k2

R32 180R

R33 47R

R40 15k
POTENTIOMETER

RV1 100k horiz. preset
CAPACITORS

C1,7.9 1u0 35V tantalum
Cc2 1n0 polystyrene
C3 2n2 polystyrene
C4,8 4u7 10V tantalum
C5 10p ceramic

cé 470p polystyrene
“SEMICONDUCTORS

IC1 75107

IC2 741LS74

IC3 74LS20

IC4 74LS00

IC5 74LS08

IC6 74LS04

IC7 741874

IC8 74LS13

IC9 74LS393
IC10, 11 74L5S83

IC12 74LS374

IC13 MC6810L
IC14 ZN425SE
IC15, 16 TLO81
Q1,2,4 BC182L

Q3 BC212L

D1-8 1N4148
POWER SUPPLY

RESISTORS
R1 1k0 1/5W 5%

R2 10R 1W 5%

(R2 should not be more than 15mm
long)

CAPACITORS

C1,3,6 2200u 25V elec-
trolytic axial

C2,4,5,7 470n 25V tan-
talum

SEMICONDUCTORS

Dt-8 1N4002

A 7812 voltage
regulator

V2 7912 volitage
regulator

V3 7905 voltage
regulator

v4 7805 voltage
regulator

MISCELLANEOUS

0.5A quick-blow 20mm fuse and
holder, illuminated DPDT mains switch,
0-8.5V AC and 15--0-15V AC trans-
former, TV-5 Redpoint heatsinks for
voltage regulators 4 off), PCB, hard-
ware.

68

Assembly And Testing

Assemble the power supply and
power it up. Test that the output
voltages are within their correct
values. Use a 1k resistor as a
temporary load. The 12V rails have a
+ 0.5V tolerance, the 5 V rails a
+0.25 V tolerance. Power up the
dynamics board and the keyboard
scan. Check the power rails are still
OK. If you have a scope you can look
at the MPO, MPI, Cin signals. Next .
power up the note generator boards.
Check the power rails. Test to see
that the top octave generator is
running and that the dividers are
working. It will be possible to see

that the individual notes are working.

Take care to plug the two DIL
connectors in the correct way. Also
note that the connector that goes to
the keyboard scan is mechanically
clamped (with a sticky clip) to that
PCB. If it isn't then it may fall out.

If any of the address codes are
faulty or missing then errors will
occur when the keyboard is played.
These will be binary repetitions of
notes. For instance, if you run your
finger up the keyboard and you get a
scale that rises, and then in the
middle of the keyboard returns to the
bottom note and then produces the
same rising scale again then you
have lost the MSB of the address
code. Connect the voicing board.

Check the power rails. Test to see
that the voices are working. There
are two presets to adjust.

The brass quality preset (PR2)
should be adjusted so that when a
brass sound is played there is a wide
sweep of the filter.This setting is
subjective and can be left to the user
to select the required sound.

The mute preset (PR 1) should
initially be turned fully clockwise.
Play a string chord and rotate PR 1
anticlockwise until the output starts
to be affected by the muting
electronics. Then back off the preset
slightly. The muting is not really
needed except for chorus/ensemble
effects. In this mode the signal to
noise ratio is about 50 to 55 dB but
this is not subjectively acceptable.
With the mute in operation, 70 dB
may be expected.

Lastly, connect the
chorus/ensemble unit. Check the
power rails. The preset alignment
details were given in part one of the
article. Test that the chorus effects
are working and that the mute is
functioning correctly.

For those who like experimenting,
add a spring line reverberation unit to
the system. It will widen the sound
structures and also make the piano
voice more realistic with its

reverberent echo. ET
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MICROPROCESSOR

Hand held games

From Casio’'s New Collection
comes one of the most sophis-
ticated executive watches

available today.

We have selected the best available
It's you against the computer!

UFD MASTER BLASTER
STATION

More sophisticated than
DESTROYER. Guide missiles to

destroy UFOs which may change
course or disappear!

£22.50

GRANDSTAND 4-in-1

Calculator / Auto Race/ Code
Breaker (as Digits)/ Blackjack.
Convenience — skill -
Brainpower — Luck?

AMAZE-A-TRON
Over 1 million mazes to defeat! 1 ¢
or 2 players Electronic sound

effects

£17.25

FAIRCHILD GRANDSTAND

Video Entertainment Computer

A

] -
19 plug-in pre-programmed memory cartridges
now available Each £12.50

CASIO0 FX-2600
Ultra slim — 5/32in

8 + 2 digit LC Display. 43
scientific functions. Non volatile
memory. Auto power off 6 ievels
parenthesis. Standard deviations
Rto P, P to R. ENG, FIX SGI,

@ @ W W Wi RNDand Random number keys.
mEen®R® 5/32nx2%x4%n

nee2% £19.95

CASIO FX-3200

As above but 10 digits
£21.95

CASIO FX-310

As FX-2600 but 50 scientific
functions, Va x 2%s x 5%1in

£17.95

CASIO FX-510

10 digit version of above

£19.95

+ WE WILL TRY AND BEAT ANY LOWER
PRICE »

Price includes VAT, P&P. Send your

cheque, P.0. or phone your ACCESS or
B’CARD number to: —

calendar.

4-5 YEAR BATTERY

1/100 second chronograph to
7 hours. Net, lap and first & 2nd
place times. User optional 12 or
24 hour display. 24 hour alarm.
User optional hourly chime
Back light. Mineral glass.
Stainless steel case. Water
resistant to 100 ft (3 at.)

RRP £39.95

£35.95

THE 81CS-36B
ALARM CHRONOGRAPH

LC Display of hours, minutes, seconds, day: And
with day, date, month and year perpetual automatic

HONGKONG WATCHES

Most low cost watches come from Hongkong

In our experience these are proving to be extremely
unreliable, particularly those with multi-function

modules, with failure rates of up to 60% or more

Repairs can take as long as three months, and

replacement parts are not always available.

Compare this with Casio, Citizen and Seiko, whose
failure rate is typically under 1% and Casio’s service
time of 2-3 weeks and we ask you

ISN'T IT WORTH PAYING A LITTLE MORE
FOR QUALITY AND RELIABILITY?

Fully guaranteed for 12 months

= ‘i
E e s>

Séj.-ZB 8;(;L ;ZB
£37.25  £31.95

NEW FROM CASIO

ASIO LADIES WATCHES

Superbly styled stainless steel cases, with mineral
glass face, water resistant to 100 feet. LC Display of
hours, minutes, 10 seconds, seconds by flash,
am/pm; And with day, date and month

o B0

I
86QL-108

£26.50

HO-21 CALCULATOR AND CLOCK

LC Display of hours,
minutes and seconds. 8
digit calculator with full
memory, % Two AA
batteries give very long
life % x 3 x 5%in

(RRP £12.95)

£10.95

TEMPUS

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1979

BUYING TIME?

Better make sure it's GASIO

New Lithium batteries outlast most solar
watches.

CASIO CHRONOGRAPHS

CASIO0 950S-31B ¥

4 YEAR BATTERY 1/100 o]
sec. chrono to 7 hours. g "

Dual time. 12 or 24 hour
Stainless steel encased.
Water resistant to 66 feet
(2 at)

RRP £29.95

N S

} CASI0 95CS-31B

£

5-YEAR BATTERY. 1/100
sec. chrono to 7 hours. Dual
time. 12 or 24 hour. Solid
stainless steel case. Water
resistant to 100ft (3 at.).
RRP £34.95

£29.95

Both have new Lithium batteries which outlast most
SOLAR watches. Constant LCD display of hours,
minutes, seconds, am/pm 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

CASIO F-200
Sports chrono

Hours., minutes, seconds, am
pm: and with day, date and
month auto calendar. 1/100
sec chrono to 1 hour. Net, lap
and 1st & 2nd place times
Resin case and matching strap
Mineral glass

Water resistant to 66 ft {2 at.)
Silver oxide battery.

RRP £17.95

£15.95

8 DIGIT

CASIO F-8C
3-YEAR BATTERY

8 digit display of hours, minutes,
seconds and date, with day &
am/pm

Auto calendar

Backlight

Resin case and

matching strap

Mineral glass

Water resistant to

66 ft{2 at.)

RRP £12.95

Real quality and value for money

fr—

Most CASIO products available from
stock. Send 25p for illustrated bro-
chures and membership of our
CHRISTMAS CLUB. EXTRA DISCOUNTS
on many items.

Dept. ETI. Beaumont Centre, 164-167 East

Rd., Cambridge CB1 1DB, Tel. 0223 312866
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Here's why
you should buy
an [CE instea

of Just any

mulfimeter

* Best Value for money.

% Used by professional engineers, D.1.Y.
enthusiasts, hobbyists, service engineers.

¥ World-wide proven reliability.

% Low servicing costs.

% 20K /volt sensitivity and high accuracy.

% Large mirror scale meter.

% Fully protected against overload.

% Large range of inexpensive accessories.

% 12 month warranty, backed by a full after
sales service at E.B.Sole U.K.Distributors.

Prices from £16.60 —

| = = ELECTRONIC BROKERS LIMITED |
=  49-53 Pancras Road, London NW1 2QB. 4

|—_ Tel: 01-837 7781. Telex: 298694, '

‘| Please send me full colour leaflet and prices on whole ICE range including

l accessories. I
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KensAR DEVELOPMENTS

Satyrus series 1 disco mixer, wired and tested —
£85.00 + £2 p&p. Bi-Pak AL250 Amplifer —
£19.95 +66p p&p. P.S.U. for AL250 wired and
tested — £19.05 + £1.50 p&p. 3300/puf 100v
tubular electrolyte — £3.75ea + 15p p&p. Motorola
Piezo horns — £5.95 + 25p p&p. Richard Allen
HD12T speakers (100w) — £29.95 + £1.25 p&p.
Richard Allen Atlas 15 (250w) speaker — £98.50 +
£1.75 p&p.

Mains Transformers

240v Primary 9-0-9 100A — £125.00 + 70p p&p.
18-0-18 1A — £4.95 + 70p p&p. 0-55 2.5A —
75p p&p. BSR Manual single play record deck, ideal
for home or disco use £11.10 + £2.50 p&p.

Large stocks of resistors, capacitors, knobs, switches,
cabinet fittings and coverings.

New disco consoles {125w) from £199.95. Disco
speakers (65w) from £562.50. Ali prices include VAT.
Send a 10p stamp for complete stock list. HP avail-
able if required. Mail Order only.

Kensar Developments, Bellmans, Checkendon,
Oxon. Tel. 0491 680487.

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 1o sound totally different.
The Arak VIil is a controller in every sense of the word. For instance it has buiit in vibrato
so you don't waste those precious V.C.0.s. You can instantly get back to that fat
moanophonic sound by flicking the unison switch. Just touch the keys with infinite sustain
selocted 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 VIl 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 | /O so you can interface ittoa
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 black 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 plug into

Arak Vilt kit ... .. 5 ©0000000006008000 0AR000 £248.39

Arak Vil ready-builtand tested ... .. ... . £382.22
PCBset . . 6 o oo ba Daoa ... . £25.40
Arak VIII Manual . .. . £1.50

Prices include VAT
*Four more store / portamento circuits are needed to give the necessary number of controt

ARAK SOUND

PRESTON HOUSE, HIGH STREET
CROWTHORNE, BERKS.
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NEWS

RAVEN ON...

Is it a bird: Is it a plane: No, it's David Raven of Metac Electronics, bringing you news of
a future with speaking dictionaries and cheap VCRs.

CHANGES IN THE TECHNOLOGICAL world occur fast
and it is often not realised what type of Society this has
created. Regular readers of magazines like ETI are
probably aware of the different world they see from the
one seen through the eyes of people who are not up to
date with the changes occuring in the electronics
industry. The classic example of the void that exists was
demonstrated by an entire government who last year
discovered microprocessors. We now regularly hear
politicians, trade union leaders and housewives discus-
sing the inevitable changes which will take place all
down to the "'silicon chip’* (that magic word). Like some
modern cure-all, it provides the answers to low produc-
tivity, stagnant growth and more leisure time, or so we
are told by the recently initiated. ETI readers, and
anyone else who has cast an eye in the direction of a
current electronics magazine during the last 7 to 10
years will have known what was happening. The effect
on the way people respond to change inevitably affects
companies and it is interesting to note the changes inour
own industry on the firms that have responded easily to
quite new products and those that have fallen by the
wayside.

Examples of established companies that are growing
from strength to strength with every change are not
difficult to find. Electrocomponents Group better known
to us as RS Components (ex Radio Spares), also in-
cluding Doram and Electroplan, are probably the most
successful component distributors in the UK and per-
haps Europe. They seem to have handled the change
from supplying radio spares in a big way. Other classic
examples of traditional companies that ride the waves
are Marconi Instruments and the bespoke manufac-
turers of Multimeters, Avo Ltd. Firms like the manufac-
turers of Scotch Tape, 3M., are still out there producing
cassettes for mini-computers and even more amazing
are companies like the Thompson organisation that
istraddle newspaper printiong and drilling for oil in the
North Sea. Sadly there are others that do not make itand
it all depends on how individuals can handle the rapid
«changes in technology.

The Wind of Change

Nearer home for me are retailers like Audiotronics,
better known as Lasky's who have been fighting for
survival for sometime, after a recent take over by
chairman Geoffrey Rose who came in to bail the group
out after a disastrous £1.7 million loss by their sub-
sidiary Lasky's France. The rate of change in the Hi-Fi
and associated electronic consumer products must have
affected this company and, although they have now
turned the corner back to profitability, time will only tell
how successful they have been. In direct contrast
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companies. like Dixons have blossomed with profits of
£1 0.7 million. There is no quick answer as to why some
firms are able to survive technological change and others
are not. However, | strongly suspect that the day a
company director, manager, engineer or technician
stops reading and keeping himself well informed is the
day that company or person starts the technological slide
down hill.

Fig 1. Video recorder in use

Video Recorders

All human things are subject to decay, — so said poet
John Dryden (who was probably thinking of the phosp-
hor glow on the telly screen) but he didn’t know about
video recorders. Now the image of Benny on Cross
Roads can be restored at a whim and extracts from Stars
on Sunday can be spliced with Deep Throat to obtain
some pretty bizarre visual effects.

Current copies of the new video magazines have been
promising us for some time a revolution in this industry
and | have no doubt that it is happening, albeit slower
than was at first imagined.

Chasing Nipon

American import figures of home entertainment elec-
tronics makes interesting reading since they reflect UK
buying patterns in the near future. Colour TV imports
have dramatically reduced by 1.4 million units as
against video cassette recorder imports rising to nearly
half a million sets last year and no doubt this figure will
be greatly increased for 1979. There is still no domestic
manufacturer of VCR's in the USA and, with the big
exception of Philips, the UK is in the same situation.
Taiwan and South Korea are ranked second and third
largest exporters to the States of home entertainment
electronics with Japan still firmly in the lead.

Prices of video cassette recorders are predicted to
remain at their present quite high levels for some time
with inflation causing effective price reductions over the
next few years. These predictions are probably based on
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NEWS: Raven On

the way colour TV's have remained fairly price stable. |
am a little sceptical about this, since the only reason for
the price stability of TV's in the UK has been the tightly
administrated patents protecting the PAL 625 line
system. These patents are owned by Telefunken of
Germany and are enforced in the UK by EMI. However,
this situation can last for only the next year or so when
the final patents run out. Restrictions on the size of
receiver which may be exported from the Far East to the
UK will be over and it remains to be seen what will
happen. Taking in to account the drop in sales to the
USA and the opening up of a previously protected
market | can imagine plane loads of Japanese and other
Far Eastern manufacturers descending on London with a
force not encountered since those dark days just a few
years ago when they removed our motorcycle industry.

Having caused sheer panic among TV manufacturers |
feel sure video cassette recorders must also continue to
fall in price. The main cause will be the manufacturers
themselves who continue to outdate models with new
technological changes that result in sales leads for them
but leaving last year’'s model unsold unless the price is
reduced. This competition will increase as more
manufacturers move into the market with much the
same effect as we have seen with other electronic
consumer products. Although technically there is a good
deal more to VCR’s when compared to a TV game, Hong
Kong manufacturers must not be ruled out. They have
the technical expertise to produce all the engineering
necessary for VCR’s and it is only a matter of time before
we will be seeing quite low cost VCR's here in the UK.
You will of course be among the first to know about this
since ET! will almost certainly be out there crashing the
price as usual for one of their special offers.

Language Barrier

For some reason there is a popular misconception that
you do not need to speak foreign languages if you are
English. It seems that every time | go abroad all the
English-speaking natives have left for England. So the
introduction of an electronic pocket translation com-
puter is good news for me.

The first to appear are being made in the states by the
Lexicon Corporation. These small hand held units
measure about 6 inches wide and 3.75 inches high and
by plugging in various different modules you can alter
the languages to those which are required.

It is all made possible by the availability of two inte-
grated circuits: the single chip 3870 8 bit microcom-
puter from Mostek and a 64 kilobyte read-only memory
also from Mostek. The microcomputer intercepts what is
punched into a 33-key dual-function keyboard, controls
the characters displayed and searches for words stored
in memory. Some 1,500 words and phrases are stored
in a read-only memory (ROM) in a language for every
day use. Lexicon produce modules which will translate
English into Spanish, French, ltalian, German, Portu-
guese, and vice versa. It is also intended to increase the
language available to include Hebrew, Japanese,
Chinese and Russian.

Speaking Translator

Not to be out done Texas Instruments are first on the
scene with their language translater that can talk. T!
have produced a single chip speech synthesizer and four
128-kilobit lowspeed read-only memory chips which
together with a plug-in ROM module gives the translator
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a 1,000 word vocabulary. Of the 1,000 words 500 can
be displayed and pronounced, the rest are displayed
only. The translator was unveiled at the 1979 Intern-
ational Consumer Electronics Show in Chicago and will
retail in the States for about £125.00 with language
modules costing £25 each.

This new area for hand held calculators is intriguing
and one wonders what effect it will have when pocket
translators take the place of dictionaries? It may become
quite unnecessary to learn spelling which will be a relief
to many young school leavers of today.

GRRLCIRS

\l‘g Taxan InarRumENTS

z

Fig 2. Language translator.

Grammar — Gould do Better

However, not all the problems are yet solved as was
pointed out in a recent article published in the magazine
Business Traveller. The writer describes his experiences
when he visited restuarants in New York’s foreign
language areas and it makes hilarious reading. He
makes the point that the machines are literal and cannot
express the nuances that make language communica-
tion an art and not a science. They are not able to
distinguish between for example like’” the verb and
“like'" the conjunction. Grammar just goes out of the
window except for a limited number of programmed
common phrases. To be absolutely fair to these early
models, they are a major breakthrough into a new area
for consumer electronics.

It may well be the very early tootsteps to a complete
revolution in verbal communications between peoples of
different nationalities and could result in better under-
standing between nations. We only have to point to the
early four function calculators and basic video game to
realise how fast this technology can change. Discussions
are already well advanced on producing a European TV
network using satellites positioned to beam programmes
from other countries. It may well soon be possible to
immediately translate these to different languages at the
time programmes are transmitted resulting in truly
international communications. ETl
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Britains Best Breadboard
Buy at Breadboard 79

All over Britain, hobbyists are ¥
discovering Britain’s Best %
Breadboard Buys. At the \\ %

London Breadboard exhibition .
‘79 on Stand Nos. F1, F2 and k
G1, G2, CSC will be exhibiting
their full range of breadboards.

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

Cut out the coupon below and take it

along to one of our listed dealers, and make

a purchase of any of our breadboards and
receive your special FREE ticket — see you
at Breadboard ‘79.

L33 e
L asbeisiniiigt

11
iy

EXP 650

EXP 325 Built in bus-bars accepts 8, 14, 16
andup to 22 pin ICS. £1.60
EXP 350 270 contact points, ideal for

Take the coupon to any of these main dealers: Working with up to 3 x 14 pin DIPS. £3.15

LONDON

Rastra Electronics Ltd., 279-281 King Street, Hammersmuth,
London W6

Cubegate Ltd., Audio Electronics, 301 Edgware Road,
London W2 1BN

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

727 Old Kent Road, London SE15

MANCHESTER

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

Waest Hyde Development, Unit9, Park Street Industrial Estate,
Aylesbury, Bucks HP20 1ET

Best Electronics {Slough) Ltd., Unit4 Farnburn Ave., Slough,
Bucks SL14XU

KENT

Lawtronics, 13a High Street, Edenbridge; Kent TN8 6AX
NEWCASTLE '

Aitken Bros., 35 High Bridge, Newcastle upon Tyne
SCOTLAND

Marshalls, 85 West Regent Street, Glasgow G2

F. Brown & Co., 45 George IV Brndge, Edinburgh EH1 1E3
LEEDS

Leeds Amateur Radio Club, Cookridge Street, Leeds 1

HERTFORDSHIRE
BI-PAK, 3 Baldock Street, Ware, Herts.

CONTINENTAL SPECIALTIES CORPORATION

Do .

EUROPE, AFRICA, MIDEAST: CSC UK LTD.
Shire Hill Industrial Estate Units 1 and 2
Saffron Walden, Essex CB11 3AQ

Telephone: SAFFRON WALDEN (0799) 21682
TLX 817477

EXP 650 For microprocessor chips. £3.60
EXP 4B An extra 4 bus-bars in one unit.
£2.30

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

PB6 Professional breadboard in easily
assembled kit form. £9.20

PB100 Kit form breadboard recommended

for students and educational uses. £11.80
The above prices do not include P&P and 16% VAT

EXP 325

EXP 350

The Experimentor System

4 ways to order Experimentor Systems

1. EXP 300PC which includes one item.
A matchboard pre-drilled PCB — £1.32
2. EXP 302 which includes three items.
Three 50-sheet scratchboard workpads — £1.68
3. EXP 303 which includes three items.
Two matchboards and an EXP 300 solderless
breadboard - £8.60
4. EXP 304 which includes four items.
Two matchboards and EXP 300 breadboard and a
scratchboard workpad — £9.30

- G Gl GE Gl G G G G By G B G G s - aE
This coupon entitles the holder to a free ticket worth £1.00 to Breadboard ‘79, with the purchase of any

I listed breadboards

1EXP325 | Onty.Reqd.| 2EXP360 | Qnty.Read.|  nape
I n 48 I
3.EXP650 | Qnty Reqd.| 4.EXP4B | Qnty.Reqd. ADDRESS........ ... .
I £5.00 £350 I
5.EXP300 | Qnty.Reqd. | 6.EXPB00 | QNty.Reqd. | <=+ < vr er o orereesiiei
I £.78 3.3 I
7.PB6 ‘ Qnty.Reqd. | 8.pB 100 | Qnty.Reqd
l &n.n fan FREE catalogue tick box U l
Experimentor System l'enclose cheque/PO forf ...............
I 1.EXP 300PC] Qnty Read.| 2.6xP 302 | Gnty.Read. or debit my Barclaycard, Access, American I
7k} 0719 Express card
No. ... Exp.date .......
Qnty.Reqd. Qnty.Reqd.
I 3'3‘(;303 7L 4.[5::;304 niy.rea or Tel: {0799) 21682 with your card number and I
T a— your order will be in the post immediately. I
I Boxed prices include P&P and 15% VAT
If no dealer in your area contact CSC direct.
I Continental Specialties Corporation, (U.K.) Limited, Dept 9cc, I

e
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Unit 1, Shire Hil! industrial Estate, Saffron Walden, Essex Tel. (0799) 21882
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DESIGNER'S
NOTEBOOK

In this month’s ‘Notebook’, project editor Ray Marston writes about Robots and LEDs

THE ETI DESIGN TEAM produces projects for both Eelc-
tronics Today International and its sister journal, Hobby
Electronics. At the time of writing, we're working on a small
Robot, for publication in "Hobby’. Part 1 of the HEBOT
article will appear in the November issue of HE. The
electronics of HEBOT are interesting. We in the design
team are all particularly proud of HEBOT. You'll see why in
the next few paragraphs.

The most difficult and challenging part of any Robot
project is the mechanics. A strong and highly mobile
chassis is required. It must have a powerful and efficient
drive mechanism that will not be clogged by dirt and fiuff,
yet must be reasonably inexpensive.

The reason for our great pride in HEBOT is that, working
in close co-operation with Remcon Electronics Ltd, we have
not only evolved such a chassis, but have arranged for a
fully engineered version of this basic unit, which has been
christened ROBOT 1, to be produced commercially and
made available at a reasonable price to the experimenter.

So, if you've ever fancied having a go at robot design or
construction, you now have a chance to easily turn your
dreams into reality.

The ‘Robot 1’ Chassis

The Robot 1 chassis is made of heavy gauge aluminium. It
is hexagonal in form, and measures 10 inches across the
flats. It is driven by two independent microdrive units, each
comprising a fully-enclosed precision five ohm motor and a
225:1 reduction gearbox giving direct output drive to a
three-inch diameter sponge-rubber tyred wheel. The tyres
-are approximately one inch in width, thus giving a low
ground pressure and excellent traction on all surfaces from
glass to carpet. The two micro-drive units are mounted on
the centre line of the chassis, thus enabling the chassis to
turn on its own axis when the units are driven in opposing
directions. Forward and rear stability is obtained via ball
castor units.

The chassis assembly comes complete with the two
micro-drive units and a transparent plastic cover. The cover
is 6.5 inches high, and enables 170 square inches of PCBs
to be accommodated.

Performance? The chassis can travel at a maximum
speed of nine inches per second, and can climb gradients of
1.1. The micro-drive units each consume 100 to 150 mA
from a 4V8 supply, thus giving a comfortable three to four

74

hours continuous running time from a pair of 500 mA/Hr
Ni-Cad units.

Cost: about £35 plus VAT for a complete chassis unit
and clear plastic cover. If you want more details, write to
Remcon Electronics Ltd, 1 Church Road, Bexleyheath,
Kent. But make sure you enclose a large stamped and
addressed envelope, otherwise you won’t get a reply.

COLOUR RED ORANGE | YELLOW GREEN

VF
{TYPICAL) 18v 2.0v 21v 22v

Fig. 1. Typical forward volitage of standard LEDs (l,=20mA).

More Robots
I1f you are really keen on Robots, you'll enjoy reading a new
book called ‘"How to Build a Computer-Controlled Robot’ by
Tod Loofbourrow. It is probably the best 'build-a-Robot’
book yet published. It describes a device calied MIKE,
which tops the scales at about 200 pounds.

MIKE uses slightly obsolescent technology, but is
interesting because he uses an on-board micro-processor

Fig. 2 (above left). Find the resistance you need for a specific
current from your supply voltage with this circuit. Fig. 3 (above
right) shows how to use an LED as an indicator in an AC circuit.

Fig. 4 (left). A reverse biased
LED will behave like a zener.
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unit (a Kim-1) to process sensor and other data and control
motor movements. He uses ultra-sonics to detect obstacles
and can, amongst other things, recognise certain spoken
words. All very interesting, particularly if you are into
software.

The MIKE book is published by the Hayden Book
Company, of America, and is being imported into this

country by NIC, 27 Sidney Road, London N22 4LT. It costs

about £6. If you want more details, give NIC a ring on
01-889 9736.

Basic LED Charactersitics

Something that we all know about the LED is that it glows a
pretty colour if we shove a bit of current through it. LEDs
are presently available in four colours, red, orange, yellow
and green. Blue LEDs will also be avaialble in the near
future. A voltage is developed across the LED when it is
passing a forward current. Figure 1 shows typical forward
voltage of different coloured standard LEDs at forward
currents of 20 mA.

When you use an LED, you have to wire some form of
current-limiting device in series with it. Usually, a resistor
can be used for current limiting. Figure 2 shows how to
work out the value of resistance to give a particular current
from a specific supply voltage: in practice, 'R’ can be
connected in either the anode or cathode side of the LED.
The higher the operating current, the brighter the LED will

glow. Most LEDs will operate safely up to absolute maxi--

mum currents of 30 to 40 mA.

You can use an LED as an indicator in an AC circuit by
wiring a diode in inverse parallel with it, as shown in Figure
3, to prevent the LED being reverse biased. For a given
brightness, the value of 'R’ should be halved relative to that
of a DC circuit.

Inan LED is reverse biased, it will avalanche of ‘zener’ at
a fairly low voltage, as shown in Figure 4. Most LEDs have
maximum reverse-voltage ratings in the range three to five
volts. These low ratings present a trap for the unwary user,
so take heed.
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Fig. 5. Circuit diagram of a 0-10V 16 LED voltmeter using a
UAA170.

LED Pitfalls

The first practical problem that you'll encounter when
using an LED is that of identifying its polarity. Most LEDs
have their cathode identified by a notch or flat on the
package, or by a short lead. This practice is not universal,
however, so the only sure way to identify an LED is to test it
in the basic circuit of Figure 2. try the LED both ways round.
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when it glows, the cathode is the most negative of the two
terminals. It is always good practice to test an LED before
soldering-it into circuit.

The second pitfall concerns the use of those ‘cheapo’

LEDs that come in Bargain Packs. These are usually
advertised as 'second grade’ or ‘out of spec’ devices, but
just how out-of-spec they are can sometimes be quite mind
blowing. You'll often find that half of the devices in a pack
have forward voltages in the range five to eight volts, which
makes them virtually useless in many applications.
If you ever need to drive a number of LEDs from a single
currently available ‘dot’ or ‘bar’ LED-display driver ICs,
always check its spec to see if it is sensitive to LED
characteristics. The Siemens UAA170 15-LED ‘dot’ driver,
for example, will only function correctly if alt LED forward
voltages are matched to within 0.5 volts, and can thus be
used with first grade LEDs only. Figure 5 shows the circuit
of a Oto 10 voit 16-LED voltmeter using this IC.

-— Vs

| total
=11+12413
3

Vit
=Vl +Vi2 + VI3
v 24V -

i1 |12 |3

N
N
\

A
LEDY LED2 LED3 gy
—0

Fig. 6 (left). LEDs wired in series driven via a single current-limiting
resistor. Fig. 7 (right). This circuit can drive an unlimited number of
LEDs at the expense of current. .

Driven To It

If you ever need to drive a number of LEDs from a single
source, take notice of the Figure 6 to 9 circuits. Figure 6
shows how a number of LEDs can be wired in series and
driven via a single current-limiting resistor. Note that the
supply voltage used here must be significantly greater than
the sum of the individual LED forward voltages. This circuit
thus draws minimal total current, but is limited in the
number of LEDs that it can drive. a

The Figure 7 circuit, on the other hand, can drive an
unlimited number of LEDs, but is very wasteful of current.
The total current drawn is equal to the sum of the individual
LED currents.

Figure 8 combines the Figure 6 and 7 circuits to give the
best of both worlds. The circuit can drive an unlimited
number of LEDs, at maximum current economy.

Figure 9 itlustrates one of those ‘traps for the unwary’, or
‘what NOT to do’ circuits. This circuit will not function
correctly, because inevitable differences in the forward
voltage characteristics of the LEDs will usually cause one
LED to "hog’ most of the available current, leaving little or
none for the remaining two. >

+V3
O

<.
LED1 |LED2

LED3 pv
O

Fig. 8 (left). This is a combination of the Fig 6 and 7 circuits. Fig. 9
(right). How not to do it. One LED hogs the current.
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FEATURE: Designer’s Natebook

" LEDs And The CD40178

The highly popular CD40178B decade counter with 10
decoded outputs is widely used for driving LED displays in
chaser or sequencer applications. A certain amount of
confusion seems to exist, however, concerning the ‘correct’
method of connecting the LEDs to the decoded outputs.
The decoded outputs of this CMOS device provide

. Inherent current-limiting undershort-circuit conditions. The
.. manufacturers do not quote a maximum short-circuit
" " current value, but practical experience indicates that

currents of 10-15 mA are commonly available from the ‘B’
version of the 4017. A maximum device dissipation per
output transistor figure of 100 mW is quoted on some data
sheets, indicating that a volt drop up to about seven volts
can safely be developed across a 4017 output stage under
maximum-current conditions.

BV TO 9V +Ve
16
vDD

RESET |
15
CLOCK 14

CLK
SIGNAL $——o CLK 40178 INHIBIT [75
INPUT

o

Vss
8
e P I I A R T
3 2 7 10} 1 5 6 9 n
LED% LED10

ov

Fig. 10. An LED chaser circuit.

Thus, the LED chaser circuit of Figure 10, which has
each LED connected directly between an output and
ground, can safely be used up to maximum supply values
of 9 volts. At voltages greater than 9 volts, the circuit of
Figure 11, which has a resistor wired in series with each
LED, should be used. Note that the main purpose of these
resistors is that of reducing the power dissipation of the
40178B.

B8V TO15V +Ve
16

vDD
RESET

15

CLOCK 14
SIGNAL #——{ CcLK 40178
INPUT

CLK

INHIBIT[ST
Vss
R R T T S R R T
5 6 9l N

R10
AT?R 470R

NN NN NN N2
LED1 LED 0

Fig. 11. For supplies greater than 9V, this circuit should be used
rinstead of Fig. 10.

BV TO 12V +Ve

16

"
CLK »—] CLK 40178 13

0 9
NN NN NN
LEDI LED10

R1

4708

ov

Fig. 12a. This circuit can be used with supplies up to 12 volits.
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I +15V
8V 40178

‘ON’ LED

“// ‘OFF* LEOS

‘ ® -

‘SMA

LED DRIVEN TO
== ZENER LEVEL
AT 5 VOLTS

Fig. 12b. When one LED is on, the anodes of all the others are
effectively grounded.

Avariant that is sometimes used is shown in Figure 12a,
and can be used with reasonable confidence at supply
levels up to 12 volts maximum. Figure 12b shows a
possible equivalent of this circuit when it is powered from a
15 volit supply, and illustrates the defect of the design. The
action of the 4017 is such that when a given LED is ON, the
anodes of all other LEDs are effectively grounded. R1 thus
causes thé OFF LEDs to be reverse biased. Because of the
low reverse-voltage ratings of LEDs, it will often be found
that one of the OFF LEDs will Zener at about five volts,
giving the results shown in the diagram an possibly causing
a destructive power overload in one of the 4017B output
stages. Figure 12 thus represents a classic ‘trap for the
unwary’ type of LED circuit. ET
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4020 50p
4022  50p
4023 13p
4024  40p
4025 13p
4026  90p
4027 28p
4028  45p
4029  50p
4040 55p
4041 55p
4042  55p

4050  25p
4060 80p
4066  30p
4068 13p
4069 13p
4070 13p
4071 13p
4072 13p
4081 13p
4093  36p
4510 60p
4511 60p
4043 50p 4518 65p
4017 47p 4046 90p 4520 60p
4018 55p 4049 250 4528 60p

FULL DETAILS IN CATALOGUE!

4002 13p
4007 13p
4009  30p
4011 13p
4012 13p
4013  28p
4015  50p
4016  28p

NES31  98p
NES555 gao
M308 60p NES556 0p
THIS IS oLy HUSOR S0b NEse7  100p
ASELECTION! |\i3o8  45p RC4136 100p

35p LM339  45p SN76477 230p

16p LM378 230p TBABOO 70p

45p LM379S 410p TBABI0OS 100p

30p LM380 75p TDA1022 620p
7106 850p LM3900 TLOB1 45p
7107 900p LM3909 TLOB4 125p
CA3046 55p LM3911 ZN414  80p
CA3080 70p MC1458 ZN425E 390p
CA3130 90p MMS57160590p ZN1034E 200p

LF356 80p
LM301AN 26p

12p
22p
12p
10p
22p
39p
12p
20p
12p
18p
38p
45p
50p

[orod

LED’s 0125in
Red TIL209
Green TIL211 TIL221
Yeltow. TiL213 TIL223
Chips 3p 3p
DISPLAYS

DL704 03 CC
DL707 03 nCA
FNDS00 0.5:n CC

0.2in
THL220

L.ow profiie
by Texas

8pin 8p 18pin 14p 24pin  18p
14pin 10p 20pin 16p 28pin  22p
16pin 1ip  22pn 17p  40pin 32p
3 lead TO18 or TOS socket. 10p each

Soldercon pins. 100:50p 1000:370p

VEROBOARD
Size 1n 0.1in 0.15in
25 x 1 14p 14p
25x 375 45p
25x5 541
375x5 64y
375x17 2050
Single sided
pins per 100 40p 40y
Top yuairty tibre giass coppes hoard Singte
sided Size 203 x 95mm 60p pach
Dato’ pens 75p each
Five mixed sheets of Alfac 145p per pack

Vero
Cutter 80p

Pin insertion
tool 108p

Carbon film resist
ors High stabitrty,
low noise 5%

E12 series. 4.7 ohms to 10M. Any mix
each 100 1000+
0.25wW ip 09 0.8p
0.5W 1 5p 12p i)
Special development packs consisting ot
10 of each value from 4 7 ohms to 1 Meg
ohm (650 res) 0.5W £7 50 0.26W £5 70

METAL FILM RESISTORS
Very high stabihity, low noise rated at '.W
1% Available from S1ohms 10 330k in
E24 series Any mix

each 100+
0 25W 45 3.5p

1000+
12

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

CONTAINS
OVER 2500
STOCK ITEMS.

NC
Hec\lo !

componen'

76 College Road, Bromley, Kent BR11DE.

ZTX500 16p

2N697  12p

2N3053 18p
35p  2N3054
35p  2N3055
35p 2N3442
35p  2N3702
16p 2N3703
15p  2N3704
15p 2N3705
98p 2N3706
200 2N3707
20p 2N3708
60p 2N3819
70p  2N3820
65p 2N3904
80p  2N3905
650  2N3906
55p -2N4058
14p 2N5457
14p 2N5459
ZTX300 16p 2N5777

DIODES

1N914 3p 1N4006 6p
1N40Ot  4p  1NS40T 13p
1N4002 4p BZYB8Bser 8p
ITT Full spec. product

1N4148 £1.40/100. £11 1000

TANTALUM BEAD

0.1,0.15,0.22, 0.33,0.47, 0.68,
18 2.2uF @35V 8p
4.7,6.8, 10uF @ 25V 13p
22@16V,47 @6V, 100 @3V 16p

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

POLYESTER

Mullard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p

0.15, 0.22 70

0.33,047 10p

0.68 14p

1.0uF 17p

CERAMIC

Plate type 50V. Availabte in E12 series from

22pF 10 1000pF and EG6 series from 1500pF to

0.047uF 20

RADIAL LEAD ELECTROLYTIC

63y 047 10 22 47 10 5p
22 35 47 7p

13p

each

220
33 47

JACK PLUGS AND SOCKETS
screened unscreened
2.5mm 9 13p
3.5mm 9 14p
Standard 16p 30p
Stereo 23p 36p
DIN PLUGS AND SOCKETS
ptug chassis
socket

socket

200 70

3oin 1

Suin 180 1p

Spin 240 13p

1mm PLUGS AND SOCKETS

Suitabie tor low voltage ceorcuits, Red & black
Plugs 69 each  Sockets 7p each

4mm PLUGS AND SOCKETS

Avarlabie 1in blue black green, brown, red, white
and yeltow  Plugs Y1p each  Sockets 12p each
PHONO PLUGS AND SOCKETS

Insuiated pluy in.aed Or black 9p
Screened pluyg 13p
Singlv socket 70 Doubie socket 10p

STEVENSON

Electronic Component
SOLDERING IRONS

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

LOUDSPEAKERS

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

SWITCHES

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

390p each
240p each

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

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

CONTROL KNOBS

Ideal for use on mixers etc. Push on type with
black base and marked position line. Cap avail
able in red, biue, green, grey, yellow & black. 14p.

MISCELLANEOUS

Connection cable available in single or stranded packs of
ight colours.
A Stranded

18p
80p

Single
8 metre pack 18p
40 metre pack  85p

BATTERY CLIPS

Battery clips for PP3 with lead. 6p each.

Battery clips for PP9 with lead. 10p each.
Miniature crocodile clips in red or black. 8p each
Red or black probe clips. 20p each.

Murata Ultrasonic Transducers. Q

180p each. 350p pair.

PANEL METERS

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

Available in 50 uA, 100 uA, 500 uA,
1mA, 100 mA, 500mA, 1A. £4.75ea.
VU meter similar style. £1.40 ea.

SLIDE POTENTIOMETERS

Good quality 60mm

travel slider with

80mm fixing centres.

Available from 5k — 500K

in log and linear. 55p each.

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

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

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

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

BARCLAYCARD
& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET)

V.A.T.

ALL PRICES INCLUDE 157.




Codespeed Electronics

PQ BOX 23, 34 SEAFIELD ROAD, COPNOR, PORTSMOUTH, P03 584

ELECTRONIC MAIL ORDER SPECIALISTS
New, Full Spec. Devices

LED WRISTWATCH I.C. Super value | C in 24 pin ‘legless flatpack’ style package for maximum

space saving With data. A snip at only 99p. Cat. No 208,

0.1 LED WRISTWATCH DISPLAY. Also in a ‘legless flatpack’ style package. this display

matches the wristwatch | C shown above With data Onily 98p. Cat. No 209

#akw CASH SAVER ##4# Purchase one each of catalogue numbers 208 AND 208 for only £1.50.

POLARIZING FILTER MATERIAL O 006" thick plasuc film Any size cut — even 1 sq inch Max

width 19" any length Only 2p per sq inch Cat No. 701

BRIGHT ORANGE DISPLAY 9 digit, 7 segment gas discharge display 0 25 high digrts With

data 75p. Cat. No 310 .

DMM CHIP MM5530 dvm chip. Builds into high accuracy dvm or panel meter Requires additional

arcuitry Supphed with data and circun Only £3.95. Cat No 404

MINI 6 DIGIT LED DISPLAY 6 digit 7 segment display from Texas Common cathode

mulbpiexed, with O 1'* digits €1.00. Cat No. 306

MM5314 CLOCK CHIP A super value digual clock chip for only £1.88. With data Cat No 207

4 DIGIT LCD A high contrast. easy to solder dispiay with four O 5'* high non-muluplexed digits

£6.95 each with data Cat. No 206

DIGITAL ALRM CLOCK MODULE Complete with giant O 84** LED display Add transformer and

switches for complete clock With data only £6.50. Cat No 205

GIANT LED DISPLAY Common cathode, non-multiplexed super 4 digit LED clock display Lots of

other uses too Only £3.95 each Cat No 204

WRISTWATCH LCD's A high contrast 3% digit wristwatch LCD with centre colon Supplied with

polanizers and data Only £1.00. Cat No 202

MEMORIES MM2102 static 1024 bit memories A snmip at 99p each With data sheet Cat No

102

20 KEY KEYBOARDS Calculator keyboards, excellent key action 20 keys per board 2 keyboards

for £1.00. Cat. No 101,

PROGRAMMABLE UNIJUNCTIONS Four MEU21 POT'S (similar to 2N6027) Makes long delay

umers, oscillators, etc With data and applications sheet 4 for 50p. Cat. No 402

10 HYBRID CIRCUITS 8 resistors and 8 capacitors built into each hybrid circuit Ideal values for
circuits for ] p space 10 Hybnids tor §0p. Cat No

801

25 germanium diodes S0p. 10 switching diodes 35p. Mini slider switches {2 pole change-over} 18p
each Momentary switches (spring loaded) with 1 no contact 15p each Mono jack sockets 23p
each Stereo jack sockets 25p each Slide control knobs (state colour) 12p each Rotary control knobs
(push-on) Black with coloured cap (state colour) 20p each

Untested Items
REJECT CALCULATORS Production line rejacts Yields lots of goodies when stripped down (not
much wrong with some we tested), Only €2.50 each Cat No 104
LED DISPLAYS (Untested — no guarantees) 10 seven segment LED displays 0 127" digits
common cathode 10 for £1.00. Cat No. 311

Postage snd Packing plesss add 35p
(Overseas orders add 90p)
Satisfaction guaranteed or retum for replacement or refund
Send medium sized S.A.E. for your free copy of our new Autumn Catalogue (Issue No. 6)

LINES FROM OUR VAST STOCKS — IMMEDIATE DELIVERY

ALL BELOW MANUFACTURERS® PRICES —
ALL NEW STOCKS.
Postage & packing add 60p per order.
CALCULATOR CHIPS General instrument
GIMT4 on antr-static foam 24 pin S I.L. socket for
use with Bowmar display £1.50 ea Pack of 25
chips £25. 100 for £80. 500 for £350.
BOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0.2 digits. Common cathode
with bezel £1.25ea 10 for £10.
ORP12 kght dependent resistance (Eq = RPY 30}
2 for £1, 10 for £4, 100 for £35.
TBA 120A TV. L.C. amplifier Siemens §5p, 10
for £5, 100 for £50, 1.000 for £350.
BECKMAN 500 kes Triggerable clocking
oscillator for use with calculator chips 5v supply
with circuit £1, 10 for £8, 100 for £65.
BURRQUGHS 8 DIGIT Panaplex calculator
display 7 segment 0.25" digits Neon type with
red bezel socket and data. £1.95 ea 10 for £17.
100 for £140.
HONEYWELL PROXIMITY DETECTOR inte-
gral amphifier 8v D.C £3.50 ea. 10 for £30. 100
for £275.
OSMOR CHANGE OVER REED RELAY 12v
coil 20m/a operating current 59x17x13mm 75p
ea, 10 for £5, 100 for £45.
MARRIOTY TAPE HEADS Quarter track
Type Each Per 10 Per 100
XRP$18 Record/ Replay

00

K £25.00 £200.00

XRPS36 Record/Replay
£4.00 £35.00 £250.00
XES11 Erase £1.25 £11.00 £100.00

MULLARD AD161-AD 162 Matched pairs

1 pair 80p, 10 pairs £68, 100 pairs £50.

Cartons of 600 paurs €250 EX-STOCK
RADIATION DETECTORS Quartz Fibre
Dosimeters Pen type with chip with lens and scale
0-50R Orngmnally over £5 OUR PRICE 95p
EACH. 10 for £8. 100 for £60. 1,000 for £500.
CLOCKING OSCILLATOR (Pye-Dynamics),
thick film 1mHZ supply 5v 19x25x8mm 85p, 10
for €2, 100 for £80, 500 for £250.

TV TUNERS by Mullard UHF 38 mcs size
3%x2%x1% £2.50 ea, 10 for £20, 100 for
£178, 500 for £750, 1,000 for £1,250.

NEW SILICON NPN TO82 BF216/BF220
(BC207 eq ) Packs of 100 £3.50, packs of 1,000
£25, packs of 5,000 £100.

MULLARD TUNER MODULES with data
LP1171 combined AM/FM IF strip £3.50.
LP1179 FM front end with AM tuning gang. used
with LP1171 £3.50. LP1171 and 79 par £5.75,
10 parrs for £50, 100 parirs for £400.

CA3085 RCA POSITIVE VARIABLE REG.
Svolt 100m amp variable 1 8-24v 5Spea.. 10 for
€5, 100 for £38, 1,000 for £300.

MULLARD LP1157 AM tuner modules with
arcut £2.50 ea, 10 for £20, 100 for £175.

PN HeENnrY:

EXPORT ORDERS add ten per cent for carriage and packing.

LUSTRAPHONE RIBBON MIKE £1.50, pre
amp on chassis 3x2x1in, 10 for £12.50,

5 WATT GOULD-ADVANCE AMPLIFIER
(built) 500kc 1nto 2K input 4-8 ohms with data £3
ea. 11 5x6x3cm

AVO-8 METER MOVEMENTS for mihtary
version Precision 37 5 micro-amp (50ua with
mtegral shunt) movement £10.50.

MINIATURE MAINS TX 240 volt, primary 12v,
100m/amp Size 60x40x42mm 95p ea, 10 for
£8, 100 for £85, 500 for £250.

PHOTO CONDUCTIVE CELL £1.25. High
power Cds cell 800 mw for contral circuns.
Resistance 800 ohm to 4K. Max volts 240 Size
1Yax Y2, 10 for £31, 100 for £100.

DYNAMIC MICROPHONE. Low imp Foster
nsert, £1.45, 10 for £11, 100 for £100.

UHF TUNER BY GEC. 38mc/s with slow motion
tuming Size 5x3x2in, £3 ea, 10 for £25, 100 for
£220, 500 for £1,000.

TWO GANG MINIATURE VARICAP TUNER
500pf with tuming knob size 3x1%x1%in £1.25
ea, 10 for £10, 100 for £85.

SES-ATES U14552 AUDIO 1.C. AMPLIFIER
14 PIN D.I.L. 300 m watts 55p each, 10 for
£4.50. 100 for £35.

GENERAL ELECTRIC 2+2 watt | C stereo
audio chips with circunt & data £1.95 each, 10 for
£17.

R.C.A. CD4029AE 16 pin D.I.L. presettage
up-down counter 85p each, 25 for £15, 100 for
£50 1000 for £3556 (in anti stauc tubes of 25)
U.HF. TV TUNER (preamp) with BF180 5Sp
each. Built on P.C. board 2 x 2in {sold without
data) 10 for £4.50, 100 for £35.

MARCONI | C Oscillator Daul (TO99 can) 30p
each. 10 for £2. 100 for £15, 1000 for £125.
PLESSEY SL432A | C. IF amplifier (TO99 can)
55p each. 10 for £4, 100 for £28, 500 for £120.
V.H.F. MODULATORS for tv games 5Sp each.
2 transistor — on built P.C. szes 2x 2 x 1%in, 10
for £4, 100 for £35, 500 for £150.

R F. Filters for above modulators 20p each
Components and coils on built p. circuit, size 2 x 2
x 1%in, 10 for £3.80, 100 for £30, SO0 for

£125,

HIGH VOLTAGE TV TRIPLER DIODES BY
LT.T. stck type per 10 £1.50, per 100 £10, per
1000 £85.

TBAB25 ATES voliage regulators $5p each. §
vohts 100 m/amps (TO99) per 10 £4.50, per 100
£39, per 100D £280. 12v TBA625A. 15v
TBAB25C at same price.

MAINS LEADS 2 core 3 metres lengths (grey)
per 10 £2.50, per 100 £20, per 1000 £185,
MMS5314 NATIONAL CLOCK CHIPS £1.85.
IN914 TYPE DIODES tested. uncoded in boxes
of 1,000 £10, 10,000 for £75, 100,000 for
£500.

ULTR’ASDNIC TRANSDUCERS. 40KCs, pair
£2.95, 10 pairs £25.

All mail to: '
404 Edgware Road
London W2 England
Phone 01-723 1008
Payment in Sterling.
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The professional scopes

v've always needed.

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope.

Calscope set new standards in their products, as you'll discover

when you compare specification and price against the competition.

The Calscope Super 10, dual trace 10 MHz has probably the

highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy 1s obtained by the use of stabilised
power supples which cope with mains fluctuations

The price £219 plus £17.52 VAT.
The Super 6 1s a portable 6MHz single beam model with easy

to use controls and has a time base range of 1us to 100ms/cm
with 10mV sensitivity. Price £162 plus £12.96 VAT,

Prices correct at tune of going to press

CALSCOPE DISTRIBUTED BY

Maplin Electronics Supplies Ltd.
P.O. Box 3

Rayleigh, Essex.

Tel: 0702 715 155

Mail Order

Watford Electronics,
33-35 Cardiff Road,
Watford, Herts.

Tel: 0923 40588

CALSCOPE
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Audio Electronics,

301 Edgware Road, London W.2.
Tel: 01-724 3564

Access and Barclay card facilities
(Personal Shoppers)
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ICROSENS|

PART 4

A very simple example of interfacing to an MPU via a port is the type of hand control used in TV games for ‘bat
position’. This is a simple potentiometer and as such cannot be understood by a port or any other TTL circuitry. To
interface a potentiometer to an MPU we can use a simple monostable such as a 555 timer or a 74123, With this
- type of IC a trigger signal causes an output signal to change state, after a time this output will revert to its original
. state, the time being set by an external capacitor and resistor network. If part of the resistor network contains a -
variable resistor such as a potentiometer than changes in the position of the potentiometer will change its resistance
and will thus change the delay time of the monostable. n Sy & N

Let us take an example of such & circuit where at one end of the travel of the potentiometer the output changes
state for 100 mS and at the other end the delay is 200 mS, thus we have a variation of 200 m5. The trigger of the
circuit 1s connected to a port output bit and the delay output is connected to a port input. The MPU can thus trigger
the monostable and then delay for a fixed time to make up the first 100 m$S. If the MPU now performs program loop
which reads the port input bit until the monostable output reverts 10 its original state we getew -

START ' Set Trigger
Defay 99 mS
© Set Count 1o zero.
LOOP. i Read input bit.

If changed go to END.

Add 1 to count.

De!ay reset of 1 mS e = s oz e

Go to LOOP. - ; " o b
END. At this point count contains 0-99 which iR Sl

represents a setting of the potentiometer.

The count at the end can be used as a variable in a program which can thus know the current position of the
potentiometer and even its rate of change. i - , ) A -

The potentiometer can obviously be changed for any other form of variable resistor (thermistor, LDR, pressure
transducer) or in a similar manner with variable capacitance, voitage or current. Thus your MPU can sense variahle
inputs with an interface which costs about £1, several such circuits could be interfaced to an MPU to produce a very
complex monitoring system. " - &

Output Interfacing

Similar circuits in reverse can be used to allow an MPU to output a varable voltage and thus perform such tasks as
heat or speed control or something as simple as playing tunes. The more usual output requirement is as a switched
_output, either as a pulse train or as a single ON /OFF switch. The puised outpug can be used to input to TTL type -
circuitry such as a counter chain for use in siuch things as IC testing. Here the CLOCK, RESET and LOAD signals can
be simulated by the MPU which can aiso test the outputs from the counters or other iCs and thus check out a PCB or
a single IC much faster than a human being. o
Any form of ON /QFF conmtrol which ¢an be driven from TTL type ICs can be driven from an MPU PORT,
Examples are relays, SCRs, lam ps, bells, solenocids displays ‘knobs ana wristies, wilh appropriate interfacing
and/ or buffering as required ¢ : 2

Summary

. With this type of MPU interfacing pius the interface to humans n the form of a kKeyboard and a VDU or displays the
~ MPU can perhaps be seen to be similar to a PCB full of TTL type {Cs. The man advantage of the MPU over the TTL is
that the functions of the MPU can be quickly and easily modified to perform different tasks or the same tasks in a
different sequence simply by changing the program controlling it
Take our earlier exampie of a TTL checker, a totally automatic IC checker made from TTL would be aimost
impossible to build. With an MPU. two 8 bit 170 ports and a 16 pin socket most iC types can be checked by —

ENTER IC TYPE ? 7400.

7400 FAULTY AT PINS 8, 8, 10, NEXT -
ENTER ICTYPE? 7447

7447 FAULTY AT PINS 4, 10, 14 NEXT— etc
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This i is a very simple example of the use of an MPU by mdustry or by the amateur constructor Of course, ftve

minutes atter doing the above the same MPU and PORT could be used to blay TV games or dtspense petroi

ABSOLUTE ADDRESS:

A fixed microprocessor address, The
ACTUAL ADDRESS of line two of
the SCRUMPI 3 VDU starts at OE20,
its address RELATIVE to the start of =
the VDU is +x20". s
ACCESS TIME: i
Time taken for one complete ucceds
of a peripheral to the main MPU
chip. The time taken to address a
RAM chup, the RAM chip to respond’ =+ =
and put the data at that address onto
the output pins and for the MPU fo
.read this data into the main chip is °
one complete ACCESS CYCLE, a
typical “ACCESS TIME for this cycle..
might be 1000 nS or mlcrosewnd
ACCUMULATOR:

A register or latch internal o the
MPU where'data is stored ‘temp-
orarily before being senl to'another |
focation uternal or external to the
MPU chip.

ADDRESS:

The number which represents one
unique location external to the MPU
chip “where data can be read or
storgd. The MPU handies this address
in Binary format but it is usually
referred to in Hexadecimal format.
ADDRESS BUS:

The set of output pins from the MPU
chip and the associated circuitry
linking them to other devices for the
purpose of addressing those chips or
parts of them.

ALPHANUMERIC: e

A character set which mines ALPHA-
betic characters, NUMERIC char-
acters and usually punctuaiion char-
acters. The - Alphabetic  characters
may be upper and/or lower case or
even in a Japanese or Arabic seript.
ALU: -
The Arithimetic and  Logic Unit
internal o the MPU chip. This
register handles all arithmetic and
logical operations carried out as part
of an MPU instruction.

ASCH:

American Standard Code for Infor-
mation Int¢rchange. A standard
which is used to define the meaning
of some bli putterns when expressed
as an "ALPHANUMERIC character
set. SCRUMPI 3 uges the 64 char-
acter ASCH set as VDU characters.,
ASSEMBLER:

A simple programming language
which allows the programmer to
define labels and fixed values and to
then use these labels with a Y
mnemonie instruction set 1o produce
& machine code program.
ASYNCHRONOUS:

Refers to an external interface which
can be started and stopped by the
MPU  or other' equipment. The
opposite is SYNCHRONQUS which
means that the data 18 randomly
available

BAUD RATE:

The number of bits transmitted per
second in « serial duta transmission
system. The number of bits per
segond may also include contrel bits

s € weli as data bits-

5 BIT 2
A single binary unn a: dam. wiuch
wofas a value of G or 1 %
i BREAKPO!NT‘ X
A point in-a program where ‘the
. program . ﬂlow is interrupted for the
purpose of testing the logic of the
' program up to that point. Usually = =
Lida breakpomt will transfer control to
oA routxnc whxch wxll dl‘

- CUTS: i
Computer Users 'I’ape Svstem A -
standard method of recording data -
_in serial form on an audio cassette
‘recorder. Data is recorded at 300
baud by recording 8 pulses at 2400
“Haz for a MARK, or 4 pulses of

BCD: i =
Binary C‘oded Decmm{ A numbcnng
system where each decimal number is
represented by a pattern of bits
which represent a bmary number
BINARY: .

A counting system where the value of

any digit can only be | or 0. As with

decimal the nght haad digit denotes - -
the number of units of the next
.. value, ete. In Decimal the umts wn

be 0-9 and in Binary 0-1.

lay

thn your MPU‘doeant do what you
I expect it to and you cannot find out
~what it is doing or why‘ then you =
“have a ‘BUG running around, It is
_not_advisable to hunt this sort of
. BUG with a foot or msectu.xde use

BREAKPOINTs. . . A
SBYEE: ) I -
" A unit of d.:ta ‘which. is usually the
~maximum amount of data that can

be handled or transferred at any one
time. With an 8 bit data bus the

SC/MP has an 8 bit BYTE. Other
computers and microprocessors have

bytes of 4, 12, 16 or 24 bits.
CLOCK’

A strobe signal whxch acttvatet a

certain sequence of openmom

_ COMPILER: = = =
A high level, bngllsh hk.u programm-
ing language which converts the -
“ipstructions into machine code for
later execution. Examples of such

programming languages are COBOL
FORTRAN and PL/l e,
cPU:

- Central Processmg Umt which dw{;
odes instructions and controls other:::

units .xccordmglyﬁ i

1200 Hz for a SPACF
DMA:

Direet Mcmory Actess. Dn'ect acoess N
to a block of memaory by more than
one system. Ior example; in Scrumpi -
3 the V.D.U. RAM is usnally contin-
uously accessed by the V.D.U. coun-

ter circuits, or it can be DM.Ad by

the microprocessor which tempor-

arily disables these counter circuits.
DATA BUS:

The output pins “of the MPU «,hxp

and associated circuitry used for the
transmission of data from one point
in the system to another.

 DEBUG: i
oA method of fanlt. ﬁndm,, in pro-
“grams gsually using data dumps and

-

test -

- EAROM: ;
@ Emmca!ly Alferable ROM. Slmtlar Gt
.. ta the EPROM, the EAROM can be -
. erased by a sort of reversed pro-

breakpomts. This would be handled
in software by a DEBUG routim
DIRECT:: :
A method of expressmg an absolute
address in an MPU instruction where
the actual address Would be specified

. in Hexaéemnal in the instruction.
o DUPLEX:

. Simultaneous transter ot data in two
. directions. . -

EPROM:

© 7 Erasable Programmable Read Only o
. Memory. A type of memory chip
- which can hold data stored in it
_ without the need for a power supply.

Once programmed the data can only

be crased by exposing the physical

chip to intense UV radiation. Older

“yeferences to EPROM may refer to oo -

the advent of Electrically Programm-
able ROMs as opposed to the Mask
Programmabte ROMs where the data
is introduced . during manufacture, -

neither of these types of ROM

are erasable {except with 3 large
hammer).

gramining ‘with a high voliage. The
EAROM is thus like a RAM which
will not lose its data 1f power xs

removed, Thooe et EES e

' FIRMWARE:

Data stored in a. nondestmcnve 5

+ form such as hard»wircd orina ROM o

FLAG:

~An output pm whlch can be used to

~binary status o an external -

device. Think of it as the ‘Flag’ on a
. Taxi denoting whether the taxi is
b ,piayingformreor ered e b

FLOPPY DISK
A medium for recordmg data on a'_
plastic disk. A floppy disk is a disk of

. magnetic coated plastic about 8" in

diameter, data is recorded around the
disk as in a gramophone record
except that there is not ome con-
tinuous groove. Data is. read or .
_writter by a magnetic R/W head
‘which is carried across a radivs of
the digk to one of 35 ‘Tracks’ by a

~ small motor. By preselecting the
position of ‘the motor a certain =

amourt of DIREC‘T AC(‘ESS of'data =
is achieved. o v

" MINI FLOPPY:
HANDSHAKE: =
+ As above but a smaller dnk is uscd

A system of transferring data from

_one device 1o another. Device A will
signal that it has data ready, device

B will accept that data and signal

“ that it has i1 to device A which is
" now released to collect more data.

in the meantime device B will set an
indicator which will show that it is
BUSY with the last data until this
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PROOPS

BROTHERS LIMITED

Special purchase of Shinohara’s SEW Panel Meters ;n
fantastic low prices

MR RANGE —
DC MOVING COIL TYPE
(Accuracy * 2%)

; T T - » T "':m—’_.\
HAINOHARA EcFITRIBAL INGT wORK [ TD

.r:”"‘i]?ﬁX
w@r 1

\_ -
MR 85P 110mm x 120mm x 47mm £3.50

+ DC 50uA

+DC TmA DC 1A AC 10A DC 150V
*DC 100uA DC 5mA DC 5A AC 20A DC 300V
DC 200uA DC 10mA DC 15A AC 30A AC 15V
DC 500uA DC 50mA DC 30A DC 10V AC 300V
+ DC 500uA DC 100mA AC1A DC 20v vu

DC 1mA DC 500mA AC B5A DC 50v S METER
MR 45P 50mm x 50mm x 34mm £1.50

*DC 100uA DC 100mA DC 500mA AC 15V

DC 10mA DC 200mA DC 1A AC 300V

DC 50mA DC 300mA AC 1A

MR 52P 60mm x 60mm x 40mm £2.50

DC 50uA +DC100uA  DC 500mA AC 5A AC 30A
*DC 50uA DC 5mA DC 1A AC 10A DC 300V
MR 38P 42mm x 42mm x 32mm £1.50

*+DC 500uA DC 150mA DC 15V DC 750V AC 300v
*+DC 1mA DC 200mA DC 150V AC 15V AC 500V
DC 2mA DC 500mA DC 300V AC 50V S METER
DC 50mA DC 3V DC 500V AC 150V

SW 100 80mm x 100mm x 37mm £3.00

*DC 50uA DC 100uA DC 1A DC 20V DC 300V
*DC 100uA DC 500uA DC 5A DC 50V AC 150v
MR 65P 78mm x 86mm x 41mm £3.00 .
*DC 50uA DC 500mA DC 20A DC 150V AC 500V
*DC 1mA AC 50mA DC 30A AC 15V S METER
DC 5mA AC 200mA AC 50A AC 50V

DC 50mA AC 500mA DC 10V AC 150V

SD 83082.5mm x 110mm x 36mm £3.00

DC 5mA DC 500mA DC 300V

DC 50mA DC 50V AC 15V

$-80 80mm x 80mm x 39mm £3.00

DC 50uA DC 500uA DC 20V DC 300V

+ DC 50uA DC1A DC 50V AC 300V
SD46046mm x 59.5mm x 33mm £1.50

DC 5mA DC 50mA DC 300V AC 300V

DC 10mA DC 500mA AC 15V

SD 640 63.5mm x 85mm x 33.5mm £2.50

DC 5mA DC 1A DC 10V AC 15V

DC 10mA DC 10A DC 300V AC 300V

Prices inclusive of VAT. Plus 30p per item carriage and packing.

RECHARGE YOUR BATTERIES FROM THE SUN

WITH MINIATURE SOLAR CELLS
A bank of five cetis complete with a diode that prevents
the battery discharging in the dark. Overall size of cell
bank 15mm x 13mm. Output is two volts at 1.8 milli

amps.
Price £2.00 plus 10p for postage and packing.

LIGHTING & AMPLIFIER
MODULES FROM L&B

JUST LOOK AT THESE PRICES!

SUPERIOR HIGH QUALITY LIGHTING CONTROL MODULES, ALL 1000WATTS
PER CHANNEL. NO POWER SUPPLIES NEEDED, ALL READY TO GO!

—LB31000SL—
3 channel Sound — Light
Zero switching, high sen-
sitivity and input imped-
ance Excellent separation.

—LB41000LS—
4 channel sequencer.
Suedo — random with two

—p nEw: §—

—LB11000LD—
Super tiny single channel
lamp dimmer.

—LB31000SLC—
All the advantages of the
31000SL + active filters
and automatic chasing in

the absence of a music in-

speed controfs. put.
[£14.90]
—LB81000LC—

000 8 channel chaser. Chase
3 cha_rttt:latampLdDir_nmer rate and return speed con-
Control from full off toe full  O!S: Optional foot switch

PREAMPLIFIERS > trigger/ trig o/p for module
’ cascading
LBPA1. Stereo disc/
tape. £14.50. ' £22.50
LBPA2. 4 channel gen.
purpose mixer. £13.50 — LB250 —
LBPA3. Stereo disco 2510(\)/:/-1 RZ'\SKSH a0
i i z z
with mic. £22.00. THD. ©3% 130d8
—LB25 — S/N
25W. RMS 40
10Hz—50KHz
T.H.D.0.1% 90dB S/N —LB100 —
100w R.M.S. 40
. 10Hz-25KHz
LB25PS .. £10.00 T.H.D.0.4% 80dB S/N
POWER SUPPLIES LB100OPS . £12.20 £15.70
LB250PS £21.20

All prices include VAT. Add 50p p/packing. Quantity /trade and overseas inquiries
welcome. For further info, send a SAE to-

45 WORTLEY ROAD, W. CROYDON
L&B ELECTRONICS

Barclaycard & Access Accepted — Order by phone or post

Mail Orders to PROOPS BROS. LIMITED, Dept ETI
The Hyde Industrial Estate, Edgware Road, London NW9 6JS. Tel:
01-205 8006

Personal Shoppers. 52 Tottenham Court Road. London W 1P OBA, 9-6 Mon.-Sat.

SURREY CRO 3EB. TEL: 01-689 4138

TRANSFORMERS )

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1979

Minimum & Sub Miniature 0 VOLT (Pri: 220-240V)
Milli- Ref. Price Sec: 0-19-25-33-40-50V
amps No. £ P&P Ref. Price
Volts Amps No. £ P&P
3-0-3 200 238225 .60 0.5 102 3.25 .80
06,06 1A 1A 2122.65 .65 1.0 103 4.25 .95
‘909 100 13 1.85 .60 2.0 104 6.95 1.10
09,09 330330 2351.80 .60 3.0 105 8.25 1.10
0-8-9, 0-8-9 500 500 207 2.40 .65 4.0 106 10.50 1.20
0-8-9, 0-8-9 1A 1A 208 3.50 .65 6.0 107 14.75 1.40
0-15,0-15 200 200 236 1.80 .60 8.0 118 19.85 1.60
0-20,0-20 300300 214 2,40 80§ 100 119 23.75 2.10
20-12-0-12-20 700(DC) 221 3.15 .80} 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 2D3 3.70 .80 Ref. Price
0-15.27,0-15-27 1A 1A 204 5.75 95| Amps No. £ P&P
0.5 124 3.50 .80
12 AND/OR 24 VOLT 1.0 126 5.25 95
Pri: 220-240 Volts 20 127 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 5.0 40 13.80 1.50
0.5 0.25 11 1.95 .65 6. 120 17.25 1.50
1.0 0.5 213 2.40 .80 AUTO TRANSFORMERS
2 1 71 2.90 .80 input/Output Tapped 0-115-210-240V
4 2 18 3.70 .80 VA - Ref. Price
6 3] 70 5.25 .85 {Watts), No. £ P&LP
8 4 108 7.10 1.10 20 113 2.30 80
10 5 72 7.90 1.10 75 64 3.75 80
12 6 116 8.50 1.10 150 4 5.25 95
16 8 17 10.50 1.20 [ Input/Output Tapped
20 10 116 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 1.70 500 67 10.50 1.40
X 1000 84 18.25 1.60
30 VOLT (Pri. 220-240V) Also 1500/2000/3000VA
Sec: 0-12-15-20-24-30V MAINS ISOLATING (Centre Tapped &
Ref. Price Screened) .
A 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 1.10 60 149 6.25 .95
4.0 21 6.25 1.10 100 150 7.25 1.20
50 51 9.25 1.10 200 151 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 1626 140 1000 156 36.75 3.10
Please add VAT at 15% -
Barclaycard and Access facilities La W'"[';’m 'S("ee‘
available BAYDIS Heme Bay'sfgés
k Trade and Education Welcome ernelay )
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Topvalue
testequipment

fromTANDY

LCDDIGITAL MULTIMETER.  LOW—COSTLCDMULTIMETER COMPONENTS AND PARTS

Low-cost hand held digital multimeter with a full | A portable, compact sized multimeterwithafull - [, DESCRIPTION PRICE
3Y2 digit LCD display. 0.5% basic accuracy, auto 3V2digit LCD display. Auto polarity operation, low e | S c— } I
polarity operation. 10 Mohm DCinput | battery indicator. 10 MOhm Input impedance 176032 . 4 for
|mpeqance. Scales: _— | 690 |
Reading to + 1999. r1>c o - peacsd — 2for |
V1 voits:
i ‘.Tc *nldl itaccuracte). | 2 20 200 1000V { 276-033 LED
" it AL hasst i Bl AC volts: 48
? AC volts: e vOlS: p
i Evels | 200 500v. S ~a
i iy mV to 500V ) 2f
i 1 (10 4 DC current: or
vt (1% = 2dignsaccuralel | 5™ 55" 500mA 276034 LED
‘“/’/77/7))/"”"’? il E)CcurrZe&t): Resistance: h 59p
i phAto mA |5 g | !
/W 19 + 1digitaccurate 2m20gIch0 i Infra-Red Emitter |
S Redsance’ 2000KOHM. % iy 276 142 Deteorpar | _£1.3_7_J
(1 Sglf 1a.gi‘alcn.?,,a(e 9V battery or AC adaptor. ‘/ m, fitfraltie 277 - 1003 12v DC Automotive £17 52
Power source: §i71e:85 13 / // . i / . D‘E“a’c‘“kﬂm““’_i Ml
9V batteryor AC ) x85x 130 mm i 6 pin edge connector 40
) 22-197 | 276-9110 for277 1003 P
A with optional adaptor ¥  toredv B |
i Size: Power Transistor
i 35"179%’(30'“'" 276-1373 Mounting Hardware Sop
e ‘ . 276 - 1363 10220 Heat Sink 60p
PRlCE I ! 276 - 1364 | TO-- 3 Heat Sink | 81p

-
it

AC/DC 8 MHz OSCILLOSCOPE

A new approved 8MHz version of last
years' winner! The advance design
features of this oscilloscope make it

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 storesand dealerships
worldwide. Over 2 500 products are made

KNOWN AS RADIO SHACK INTHE U S A

§4

MAKERS OF THE WORLD'S BIGGEST SELLING MICROCOMPUTER TRS8(

The largest electronics retailer in the world.

Offers subject to availability. Instant credit available in most cases.

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

A
\\i §\\\\\\\\\\ \\“\"\' \

X

Specifications:
Horizontal axis: Deflection sensitivity better than
250mV DIV. Vertical axis: Deflection sensitivity
better than 10mV DIV(IDIV 6mm). Bandwidth
0.8MHz. Input impedance: 1MOhm parallel
apacitance 35pF. Time base: Sweep range:
10Hz 100kHz (4 ranges). Synhronization
Internal { ) Size: 200 x 155 x 300 mm. Supply
220 240" 50Hz. 22-9501.

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.

TANDY

DEALER

Most items also available
at Tandy Dealers. Look for this
sign in your area.

==
AN

VISA

K%

Access, Barclaycard and
Trustcard welcome
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PROJECT

MICROWAVE OVEN
LEAK DETECTOR

While microwave ovens are genetally well-designed and safe to use, the human
factor (even Murphy’s Law) can thwart the manufacturer’s efforts and possible
unsafe levels of microwave energy may be radiated without warning. Simple and
inexpensive to build, this project will indicate if your oven is safe . . . or not.

THE MICROWAVE oven is one of the
most recent examples of advanced
technology finding application in the
home. Many thousand such devices
are sold for domestic use in Australia
alone each year, while commercial
units have long been found in
restaurants and snack-bars.

The microwave cooking method,
while unlikely to usurp conventional
cooking methods, has distinct
advantages. It is usually quicker, two
to five times quicker in fact. Because
it heats the foods directly, but does
not heat the bowl or container, so
the food can be left enclosed. The
process is often cleaner and less
utensil-consuming as a result.
Because the energy penetrates below
the surface of a lump of food and
does not rely so completely on
conduction, it can be used for rapid
defrosting of foods. (See ""How a
microwave oven works’’). .

Unfortunately, the microwave
energy is quite dangerous. It must be
carefully contained within the
cooking chamber. The window is
usually sealed to the radiation by a
fine metal grille similar to heavy duty
fly-screen. The door fits flush and
firm, and the instructions warn
against allowing any distortion of the
door. All ovens have safety circuits
preventing the power being applied
with the door open. Some ovens
have as many as five interlocks
against accidental activation without
correct door closure. They do not,
unfortunately, incorporate an alarm
which warns if a leak occurs, This
can happen if the door is slightly bent
by being closed on a lump of stray
food or if damaged during a domestic

eti 724 ||

!

MICROWAVE OVEN
LEAKAGE DETECTOR

HALF-SCALE : BEWARE

.a

= FULL-SCALE W'\L{% "

—
.

o

The device is housed in a ‘zippy’ box, everything being attached to the front panel, held
in place by the four screws. Our prototypes were calibrated through the kind assistance
of the Electrical Engineering Department of Sydney University.

fracas.

In view of these things it seems
wise to have some additional method
of checking for leakage.

Leak Detectors
The output is an analogue. This is set
to read full-scale deflection (FSD) for
a signal of approximately 5 mW/cm?
in the ‘test’ mode. Hence, as little as
10% of the danger level can be read.
When the test button is released,
the sensitivity increases by about an
order of magnitude. In this condition
the unit acts like a signal strength
meter, and should show some
deflection with the normal residual
leakage of an oven. This confirms
that it is working. We estimate that it
should cost £10-£12, PCB included,
as a kit. If you have upwards of £300

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1979

worth of oven, ten quid is not a bad
investment to insure the family
jewels . . .

Construction

Unless you are very experienced with
high frequency work already it is
important to use the PCB. The
antenna is printed onto the board
and so, is inherently tuned
sufficiently closely when the correct
board is used. It is also convenient as
the meter and button are soldered
directly on the copper side and the
whole assembly is self-contained.

No box at all is actually necessary,
but if you choose to use one, ensure
that it is not metallic except for the
front panel. There are no flying leads,
etc, so if need be, one could leave
the whole circuit just as is, withno P
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Fig. 1. Circuit diagram.

AERIAL

TRACK SIDE

MOUNTED ON TRACK
SIDE OF\BOARD

€1

COMPONENT SIDE

Fig. 2. Component overlay, showing both sides of the PCB.

box.

We used a 25mm x 50mm x
90mm jiffy box which was just big
enough inside.

Ensure that the diode and meter
are soldered in the right way round.
Also try to solder the diode neatly, as
shown in the overlay. It should be
soldered onto the copper side
directly, flat against the board in the
centre of the dipole. Use of the board
and close adherence to our design
will ensure that your unit is close to
prototype sensitivity and will thus
read true.

Using It

The meter is moved around the door
rim with the oven operating, meter
facing away, button depressed, the
back parallel to the door and spaced
approximately 40mm from the
surface.

86

When testing, it should be moved
over the oven in each polarisation,
just to be sure. To check if it is
working, simply repeat the procedure
without depressing the test button.
Some erratic flicker of the needle
should be evident, indicating correct
operation. It can be left on top of the
oven when not specifically being
used, so that some drastic leak will
cause deflection should that occur.

How a Microwave
Oven Works

There are several separate sections to
a microwave oven. Firstly, there is a
Magnetron, which is the heart of the
system. This is a thermionic device
incorporating a resonant cavity. It is
an oscillator and will deliver power at
super high frequencies (microwave
ovens operate on 2.45 GHz). The
oven has a power supply

HOW IT WORKS;

Operation is very simple. The device is
completely passive and requires no
batteries. It uses the radiated energy from
the oven to deflect a meter directly.

‘The PCB dipole,, when exposed to
microwave radiation of about 2.5 GHz,
develops an AC voltage across D1. When
the diode is positively biased the diode
conducts, shorting the dipole. When
reverse biased it isolates, thus leaving a
net voltage on the diode. This DC com-
ponent is filtered by L1, L2 and C1.

The amplitude of the DC component
varies somewhat with the type of radia-
tion from the oven — CW or pulsed,
depending upon the supply rectification
and filtering used with the magnetron. It
will also vary with distance, of course. R1,
R2 and R3 define the sensitivity, the
values chosen being 'suitable to produce
FSD for 5 mW/cm?CW at the board plane
with PBI1 closed.

Some variation should be expected
from unit to unit. This should not nor-
mally be of any concern, however, as a
healthy oven will emit at least one order
of magnitude less than the 5 mW level,
and so the readout is unambiguous even
when the unit is not the exact 5 cm from
the oven surface.

—PARTS LIST—

RESISTORS all aW 5%

R1, 3 330R
R2 15R
CAPACITOR

C1 220p

SEMICONDUCTOR
D1 HP 5082-2800
or similar.

MISCELLANEOUS
Push-to-make switch,
250uA fsd meter.
L1, 2 —see text.

—BUYLINES—

All the components used (except
D1) should be readily available
from your favourite component
supplier. D1 is a standard diode
used in microwave applications. If
in difficulty get in touch with your
nearest HP stockist.
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PROJECT:Microwave Oven Leakage Detector

incorporating a number ot satety
interlocks greventing activation in
unsafe circumstances.

There is a cooling system for the
electronics, usually a fan. The
cooking chamber has metal walls and
some system of ventilation to remove
steam, etc. The one fan is often
used to cool the electronics as well as
ventilate the cooking chamber. A
duct (waveguide) transfers the
microwave energy to the chamber
from the magnetron. Some form of
disperser spreads the energy and
prevents standing waves within the
chamber. This is either a rotating
platform moving the food or a set of
vanes in the chamber ceiling
reflecting the beam about. (This is
often driven by the fan motor or even
o §tream of COOlmg-Ven“Iatmg air). Intemal view of the microwave oven leak detector shows the simplicity of construc tion.

Finally, a control panel allows
varying degrees of automatic control

!

of the RF power. This always radiation. The energy can penetrate about half appears as microwave
includes a timer and a door interlock. to a depth of about 20mm power in the food chamber. This,
Water is the primary microwave effectively, though this varies considering the mode of absorption,
absorbing agent in food. Dry food markedly with the food. is considerably more efficient than an
and glass or plastic containers are Domestic ovens consume about ordinary oven which is why the
substantially unheated by the 1200 watts altogether, of which cooking speed is so rapid.
ET

PORTABLE IR——""Trr]
PREClSlO\ 2=

A range of 312 digit LCD multimeters
offering high precision and extended
battery life. All feature 0.5” LCD read-out
with ‘battery low’ warning, inputs Z
protected against overloads and tran - =
sients, Auto- polarity, Auto-zero, rugged
ABS casesanda full 1-year warranty.

The LMM-200 is a compact handheld
multimeter with 0.5% basic accuracy and 15
different ranges. It measures voltage from
0.1mV to 500V, current from 0.1uA to
2 Amps, and resistance from 0.1 to
2MN.

The LMM-2001 is an identical
instrument but with 0.1% basic accuracy.

The LMM-100 has an adjustable
handle, a 2,000 hour battery life and is ideally
suited to field or bench use. it measures
voltage from 0.1mV to 1KV, cumrent from
0.1uAto 2 Amps, and resistance from 0.1.01
to 20M . 0.1% basic accuracy.

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon, Essex.
Tetephone No: Basildon (0268) 727383.

£ |[P&P]| VAT [TOTAL
LMM-200 [34.95| 100 | 539 | 41.34
[ LMM-2001[44.95| 1.00 | 689 | 52.84
t 'LMM-100 |69.95 | 150 [1072 8217

TESTLEADS | 195 025 | 033 | 253,

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Please send me Data | ‘
LMM-100 £82.17 T LMM-200 £41.34 1 LMM-2001 £52.84 (1 TESTLEADS £253

Name
Address

Tel. No.

| enclose cheque/P.O. value

T
.-------------‘
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Microsoftware,the

LIVERPOOL

SOFTWARE GAZETTE‘

First issue includes: ’ l
SARGON meets the Nascom-1 — J. Haigh. Please
Pascal and the PET — J. Stout. ’ 15351“21)?52122
Programming practices and 4l oLlverpoo)
techniques — Dr. M. Beer. ’ I enclose cheque/PO

. for £6.00 I
I'm Pilot, fly me — ’Access No
D. Straker. ’

] Barclaycard No —_—
Letter from America ’ l
— D. Smith
applepips — . @ o l
C. Phillips. ’Address , l
’ Post Code

’ Mail 10; Microdigital Ltd, FREEPOST (No Stamp Required), Liverpool L2 2AB.

Y K ¥ §F K F B R B |

Name

BUHUWASINTG electronies
DEPT. E.T.Il., FORTIS GREEN ROAD
MUSWELL HILL, LONDON N10 3HN

LS N LS N
Dynamic RAMs Interface — l
s | FE | 2o 3 |- o
4116 (250ns) 7.94 | 8224 3.51 : [
7475 - .29 74192 90 .50
4050 (200ns) 2.88 | 8228 524 | 7476 34 20 | 74193 85 .51
4050 (350ns) 2.71 | 8251 5.87 7478 34 74194 95 44
4060 (300ns) 2.88 | 8253 7.82 7485 — 1.04 74195 .90 _
MM5303 5.29 | 7486 — 18 | 74196 — .79
MM5307 9.08 | 7489 — 150 {74197 85 -
Static RAMs 7490 - .28 74198 — .99
2102A2 1.21 7492 — .33 74221 .95 1.05
303?0100%5):.;‘; 7493 — .28 74247 — 1.33
111A d ; 7495 72 .40 74251 .8
2114 690 | 74 s"'eL“s"LN 7496 — 48 | 74253 1.20 —
4045 (250ns) 6.56 | 5,09 17 _ 74107 — 5 | 74273 — 127
5257=4044 7.66 [ 7,07 47 19 74121 23 74279 55
6810 341 [ Ja02 = 11 74122 — ‘33 74283 65 1.13
7403 — 13 74126 .35 = 74293 .80 -
7404 18 .14 74141 - 46 74348 1.31
CP.Us 7405 20 — 74145 — a6 | 74385 50 .57
6800 6.56 7408 20 .14 74150 — .58 74366 .50 .57
8080A 5.70 | 7409 15 74151 51 74367 — 57
9900JL  28.75 | 7410 — 14 | 74183 a3 | 74368 .50 .57
7411 — 18 74154 — 68 74390 .98
1212 - 48 74165 75 .46 74668 1.68
EEROMS 5413 — 22 74156 — .43
1702A 471 | 7414 75 .46 ;2}23 5 -40
2708 793 | 7420 — a2 | 70100 98 5T || perigs
7426 — .22 74182 : 74190J 1.15
7427 — 29 | 316359 a9
Buffers 7428 .30 72164 = 60 S series
74365 .48 | 7430 20 .12 74165 e 74500 .30
74366 .48 | 7441 - 53 72166 1.69 | 745387 1.44
74367 A8 | 7442 — 40 72170 131 = 745474 8.28
74368 A48 | 7447A- .46 74174 = 5g 745262 12.65
811596 66 | 7450 — .12 74175 ies
811598 .66 | 7451 20 .12 72180 Vs 75 series
8728 1.61 | 7453 — 12 74181 — 123 75107AJ 1.15
8795 144 | 7454 — 14 74184 o 751078J 1.18
8796 1.44 7460 A2 74185 — 121 75108AN 1.03
8798 144 7470 — .22 74188 POA 2.02 754528 29

USE OUR ""ORDER RING"’
& 01-883 3705/2289
| VAT INCLUSIVE PRICES. P&P 25p

WE SET
NEW
LIMITS!

Thomson-CSF
integrated
linear circuits

Ask for technical data.

THOMSON-CSF

Thomson-CSF Components and Materials Ltd., Ringway House, Bell Road, Daneshill, Basingstoke RG24 0QG Telephone: 0256 29155

Available from these Thomson-CSF distributors: Barlec Ltd., 219 London Road, East Grinstead, Sussex (0342 24383), Lock Distribution, Nevilie Street.

Middieton Road, Oldham, Lancs OLS 6LP. (061 6562 0431) A, Marshall (London) Ltd., 42 Cricklewood Broadway, London NW2, (01-4520161). Omni Components Ltd.,
59 Vastern Road. Reading, Berks (0734 594834), Semiconductor Specialists (UK) Ltd., Premier House, Fairfield Road, Yiewsley, West Drayton, Middx. (08954 46415)
Woolley Components Ltd., Tudor Road, Broadheath Altrincham, Cheshire (061 941 1911).
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INDING
T HARD

O GET?

Do you break out in a cold sweat every month, wondering where your next ETI’s coming from?

Do you suffer from ET| withdrawal symptoms?

Do you have holes in your socks?

The answers to these and many other vital questions of today can be found in ETI subscriptions.

For only £7.00 (£8.00 overseas) you can have twelve issues of ET| (all different} and cunningly
spread over the entire year. You’ll never again have to pack sandwiches, don haversack and set
out on a monthly treck around the newsagents.

Relax in your armchair and wait for the satisfying sound of the best etectronics mag in the

country {unbiased opinion) dropping onto your welcome mat, delivered by hand to your door.

Send your subscription fee direct to ETI Subscriptions
Map Publications

PO Box 35

Bridge Street
Heme! Hempstead
Herts.
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7400 12p | 7476
7401 12p | 7480
7402 12p | 7481
7403  12p | 7482
7404 12p | 7483
7405 18p | 7484
7406 30p | 7485
7407 38p | 7486
7408 18p | 7489
7409 18p | 7490
7410  12p | 7491
7411 20p | 7492
7412 18p | 7493
7413 30p | 7494
7414  50p | 7495
7416 30p | 7496
7417 30p | 7497
7420 16p | 74100
7421 30p | 74104
7422 18p | 74105
7423  30p | 74107
7425  30p | 74109
7426  40p | 74120
7427 30p | 74121
7428 35p | 74122
7430  18p | 74123
7432 28p | 74125
7433 a0p | 74126
7437  30p | 74128
7438 38p | 74130
7440  15p° | 74131
7441 70p | 74132
7442 70p | 74135
7443 115p | 74136
7444 115p | 74137
7445 100p | 74141
7446  85p | 74142
7447  60p | 74143
7448  60p | 74144
7450 18p | 74145
7451  18p | 74147
7453  18p | 74148
7454  18p | 74150
7460 18p | 74151
7470  30p | 74153
7472 30p | 74154
7473 35p | 74155
7474 30p | 74156
7475  35p | 74157

35p 74160 90p
S50p 74161 100p
85p 74162 100p
75p 74163 100p
80p 74164 115p
100p 74165 120p
75p 74166 140p
35p 74167 200p
200p 74170 200p
35p 74173 120p
80p 74174 90p
40p 74175  90p
35p 74176  85p
85p 74177  80p
70p 74178 160p
60p 74179 140p
190p. | 74180 95p
130p 74181 180p
74182 90p
g:: 74184 140p
35p 74185 140p
55p 74188 320p
115p | 74190 100p
25p 74191 100p
50p 74192 100p
50p 74193 100p
45p 74194 100p
60p 74195 100p
75p 74196 100p
130p 74197  80p
100p 74198 150p
75p 74199 150p
100p 74293 125p
80p 741500 15p
100p 741811285p
70p
200p
300p
300p
75
180:: CMOS
130p 4000 14p
100p 4001 14p
70p 4002  15p
70p 4006  90p
100p 4007 18p
65p 4009  40p
85p 4011 18p
70p 4012 18p

4013 50p
4015  80p
4016  asp
4017 gop
4018 80p
4019  50p
4020 100p
4022  95p
4023  25p
4024  s5p
4025  20p
4026 150p
4027 s0p
4028  85p
4029 100p
4030  60p
4032 100p
4033 150p
4040 100p
4043  85p
4046 120p
4047 100p
4048  60p

4049 4sp
4050  50p
4054 130p
4055 130p
4056 135p
4060 115p
4066  60p
4068 22p
4069  20p
4070  30p
4071 20p
4072 20p
4075  25p
4077 40p
4081 20p
4082  20p
4093  80p
4501 20p
4507 55p
4510 100p
4511 1s50p
4516 120p
4518 100p
4520 100p
4528 100p
4583  80p

LINEAR LM348N 90p SAS660 270p TBAB10 100p
CA3039 70p LM380 80p SAS670 250p TBA820 80p
CA3046 70p LM381N 150p SL9178 650p TBA920Q 290p
CA3060 225p LM382 120p SN76666N 100p TCA270S 250p
CA3065 200p LM391 170p SN76003N  170p TCA270Q 250p
CA3076 250p LM5586 25p SN76013N 150p TCA760 300p
CA3080 75p LM565 125p SN76013ND 130p TCA4500A  300p
CA3084 250p LM709C 40p SN76023N  150p TDA1004 300p
CA3085 80p LM710T05 65p SN76023ND 130p TDA1008 320p
CA3086 50p LM7100IL 65p SN76033N 180p TDA1022 600p
CA3088 185p LM723T05 40p SN76131N  115p TDA1024 125p.
CA3089 225p LM723DIL 40p SN76227N  150p TDA1034 250p
CA3090AQ LM733 120p SN76228N  160p TDA2002 320p
CA3123E 200p LM739 150p SN76660N  85p TDA2020 320p

-CA3130 100p LM741 20p TAA300 250p TLO81 50p
CA3140 70p. LM747 70p TAA350 250p TLOB2 100p
CA3161E 150p LM748 40p TAAS550 35p TLO83 110p
CA3162E 450p LM1303N 95p TAAS570 250p TLOB4 130p
CA3189E 250p LM 1458 60p TAA661B 150p UAA170 200p

tFX209 760p LM3900 60p TAA700 340p XR320 250p
LD130 460p LM3909N 70p TAA790 340p XR2003 150p
LF356 90p MC1310P  150p TAD100O 150p XR2206 400p
LF357 90p MC1312P  160p TAD110 130p XR2207 400p
LM211H 240p MC1314P  190p TBA120A 60p .XR2208 590p
LM300T05 170p MC1315P  230p TBA120S 70p XR2216 675p
LM301AN 30p MK50398  650p TBA120T 90p XR2264 440p
LM301T05 .46p MM5314 380p TBA480Q 190p XR2265 440p
LM304 190p | MM5316 470p - | TBA520Q 190p XR2567 250p
LM307N 60p NE529K 150p TBA530Q 190p XR4136 150p
LM308T05 100p NE5S55 25p TBA540 220p XR4151 350p
LM308DIL  100p NE556 70p TBA550Q 250p XR4202 150p
LM309K 140p NE562B 420p TBAS560C 240p XR4212 150p
LM310T05 150p NE566 160p TBA641A12 250p XR4739 150p
LM311705 150p NE567 170p TBA700 200p ZN414 95p
LM317K 350p SAD1024 1400p TBA720Q  240p ZN1034E 200p
LM324 70p SAS560 155p TBA750Q 200p 95H90 800p
LM339 70p SAS570 150p TBABOO 90p 11C90 1400p

IN 4148 DIODES BY ITT/Texas, 100 for

£1.50 .
Static RAM 2102 1024 X 1 bit 450 nano sec Orders:
£1.00 each Post and Packing 25p
2112 256 X4 bit 450 nano sec £2.50 Add 1_5.% V.A.T. to total order
Murata Ultrasonic Transducers 40kHz £1.80 each Minimum order: £1.00
£3.20 pair
T. POWELL
306 ST. PAULS ROAD, HIGHBURY CORNER, LONDON, N.1. TEL: 01-226 1489
. Barclay / Access credit cards accepted

THT ‘77

Data and comparison table
for thyristors, tetrodes,
trigger diodes, triacs,
unijunction transistors
(JJTs) and programmable
UJTs (PUTs)

250.000 entries

QOrder No. 20

1CHin 1

Data and comparison table
for integrated op amps and
comparators. 2nd edition.
DIN A6 compact format
288 pages. types
functions, applicational

TVT'78 Vol. 1: A...2
Transistor comparison
table

Lists more than 25,000
equivalent types for
approx. 5.000 transistors
9th edition

292 pages, 11
illustrations, 137

TVT ‘78 Vol. 2: 2N...c0
Transistor comparison

table

Lists more than 35,000

equivalent types for

approx. 7,000 transistors
SA

—28C
—25K

25B
25D

3N —00

connection drawings

In handy compact format
DIN A6, wipe-clean cover
Order No. 30

ISBN 3-88109-010-X

ALSO AVAILABLE
Diode Equivalent Book

408 pages. 11
illustrations, 141
connection drawings

In handy compact format
DIN A6, wipe-clean cover
Order No. 31

ISBN 3-88109-011-8

TVT7B A-Z £4.00

whatisa
microprocessor ?

LHAT IS A
IMCACPROCESSOR #

Spower M T B B s ngd ond W% M Bae ng)

If 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. Comprisirg of a
72-page book keyed to over
two hours of cassette 1apas the
many aspects of Microproces-
sors are explained, including
Binary and Hexadecimal
counting. Internal structure
Operation. Programming
Techniques. Devising 8 pro-
gram, etc. Learn at your own
pace with this valuable addi-
tion to your reference library
£10.75.

Technical Book Services
P.O. Box 79
Maidenhead, Berks. SL6 2EG

TVT782N £4.00
THT77 £4.00
LIN 1 £3.60
LIN 2 £3.80

£2.30
Diode Data Book £2.30
Digital I.C. Equivalent Book
£5.50

examples, 152 connection
drawings, 48 case
drawings

Order No. 11
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FEATURE

OP AMPS AND
INTEGRATORS

Although we’re dominantly digital these days, there are some applications where the
trusty op amp is cheaper and easier — differentiating and integrating circuits, for

instance. A. S. Lipson reveals all . . . .

DIGITAL COMPUTERS, folks, are not always fastest or
cheapest. No, don’t faint. No kidding — those amazing
digital circuits we keep hearing about do not always get
the job done first! They're fine, of course, as long as we
stick to straightforward arithmetic, but unfortunately,
there are occasions when we want to do other things (no,
not that sort of thing .. .), such as integration or
differentiation. Circuits performing these functions are
not only of use in computers, however; they are of great
use to those of us who are just simple mortals, as well.
For instance, in function generators, a square wave may
be changed to a triangular wave merely by integrating.

Now, while digital circuits can perform these func-
tions, they do tend to get a bit bulky and expensive. It's
very much easier to use analogue circuits. As it happens,
we have very simple networks that make passable
integrators and differentiators for very little money.
They're capacitor-resistor series circuits, and their
operation is quite easy to understand.

Differentiators

We can make quite a serviceable differentiator circuit
from the series combination of resistor and capacitor
shown in Fig. 1. Now from our original definition of
capacitance, the current flowing through a capacitor is
given by;

But, in the case where we are driving a load with very
high input impedance, |o,r will be negligible, and | will
be very close to I.. We can say, without too much
inaccuracy, that Ig=1.. I, however, is given by Ohm’s
law, 1;=Vour/R. Thus Vg r=RlIg. Since g is the same as
ic, however, this gives;
dv
Vour=Rlc= RC--—d-?c-

and so the output voltage is effectively the voltage across
the capacitor, differentiated and then multiplied by a
scale factor RC. If we don’t want this scale factor, we can
just arrange matters so that RC=1.

The main problem with this circuit, of course, is that it
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Fig. 1. Basic differentiator. Fig. 2. Basic integrator.
is, indeed, the voltage across the capacitor, and not that
across the input, which is differentiated. However, as
long as we don't let the output voltage get too large, V.
will be very close to V,,, and this error will not matter too
much.

Integrators :

The basic integrator circuit is very similar to that of the
differentiator — the resistor and capacitor just swap
positions (Fig. 2). Now we can find the circuit’s action in
the same way as we did before;

— dVOUT
IC—CT .

Integrating both sides of the equation;
1dt=CVqyr.

But I, is the same as |, provided we are driving a load
with high enough input impedance. From Ohm’s law,
we have Ig=V;/R, and thus;

1/R f Vedt=CVqy-
Dividing both sides by C;

Vour=1/RC ( Vdt.
Again, the voltage being integrated is the voltage across
only one of the components — the resistor — and not
that across the entire circuit. However, as long as we
again arrange that Vg7, thatis, V¢, never gets too large,

Vg is very close to V,,, and we have a fair approximation
to an integrating circuit with a gain of 1/RC. >
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Bigger and Better

So far, the circuits we have looked at have had two main
disadvantages; they are accurate only when driving
circuits which have very high input impedances, and
their output voltages cannot be allowed to become very
large, or the difference between the input voltage and
the voltage actually being acted on becomes too large to
be ignored. (This in turn puts resistrictions on the
allowable values of RC time constants and thus the
components themselves, but we won’t go into that.)
How can these problems be solved? Did the man at the
back mention op-amps? Dead right, friend. To see how

they might be useful, however, let's do a quick bit of.

revision on them. (Those familiar with op-amps skip the
next section.)

Op-Amps

Op-amps are famed for three major properties. The first
of these is a very high input impedance, the second is a
very low output impedance and the third is a gain so
high that it may be approximated to infinity without too
much innaccuracy for most purposes. It is this last
property which leads to the ‘virtual earth’, a very useful
concept in analysis of op-amp circuits.

The voltage gain of an amplifier is, by definition, the
ratio of its output voltage to its input voltage. If the gain
is m, then the output voltage Vo, is mV,,, or, if we are
using the inverting input of an amplifier, —mV . How-
ever, as we have stated, the gain of an op-amp is close to
infinity. Thus, its output voltage is infinity times its input
voltage, or, putting it another way, the input voltage is
equal to the output voltage divided by infinity. Since the
output voltage must be finite, the input vol