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Star sounds
Star quality**

Star features **
Free

SECURIC'DR
DELIVERY

on all orders over
£100 (UK main and
only) Add just £2.50

on lower price
orders

DJ.90 Stereo Mixer - this is a really
versatile new mixer that enables the
constructor DJ to produce a profes-
sional performance every time. There
are two stereo inputs for magnetic cart-
ridges, a stereo auxiliary input and mike
input. Other 'plus' features are auto -
panning for fast or slow slider controls,
mull -mixing, ducking, interrupt, input
modulation, in short everything . . . the
whole works - AND - under £100 complete! Complete kit £97.50 + VAT
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TRANSCENDENT 2000 - Although only
a 3 octave keyboard the '2000' features
the same design ingenuity, careful
enginee'ing and quality com-
ponents of its larger brethren.
The kit is well within the
scope of the first time
buiider - buy it, build it
- play it! You will know
you have made the right
choice.
Complete kit £165.00 + VAT

SALE S
COUN-ER

Collact yc tir orcer
from the t-aztcri.
Open 9-12/1-4.30
Mos-Thu-s Easy

parking lo
wait mg

This versatile modular mixer, featured as a constructional article in Practical Electronics
can be built up to a maximum of 24 inputs, 4 outputs and ar auxiliary channel. Each input
channel has Mic and Line inputs, variable gain, bass and treble controls and a para-
metric middle frequency equalizer. There are send and return ,acks, auxiliary, pan and
fader controls and output and group switching. The output channels have PPM displays
and record and studio outputs. The auxiliary channel also has a PPM display and there is
a headphone monitor jack and a built-in tak-back microphone. The mixer modules p!ug
into base units each of which takes up to 6 channels. To e'iminate hum, the power suppy
is in a separate cabinet.

KIT PRICES
Input channel £19.90
Output channel £18.50
Auxiliary channel £22.50
Blark Panel £3.00

Base unit arid wooden front
Pair of mahogany end cheeks
Power Supply arid cabinet

All prices are VAT exclusive
TRANSCENDENT POLySYNTH - A four octave poly-
phonic synthesiser with outstanding design characteristics
and versatility and performance to match.

Complete kit £275.00 plus VAT (single voice)
Extia voice (up to th-ee-more) £42.00 plus VAT

£27.50
£12.50
£19.50

.Component
packs for most

kits are available
See our great free

catalogue, full
deta Is of all
our range

Free Soldering
Practise Kit on

request with your
first kil - useful

tips, well
illustrated.

BIG NEWS
ABOUT OUR

LATEST
ADVANCES IN
ROBOTICS
SEE INSIDE

BACK COVER

Digital Delay Line - With its ability to give
delay times from 1.6 mSecs to up to 1.6
secs. Many powerful effects including
phasing, flangine, A.D.T., chorus, echo &

vibrato are obtained. The basic kit is ex-
tended in 400 mS steps up to 1.6 secs.
Simply by adding more parts to the PCB.

Compare with units costing over £1,000!
Complete kit (400 mS delay)

£130 + VAT
Parts for extra 400 mS delay

£9.50 + VAT

MPA 200 - is a low price,
high power 100W amplifier.
its smart styling, profes-
sional appearance and per-
formance, make it one of our
most popular designs. With
adaptable inputs the mixer
accepts a variety of sources
yet straightforward con-
struction makes it ideal for

the first time builder. Complete kit £49.90 + VAT
Chrorratheque 5000 - a 5 channel lighting
SVitaM powerf Jle-ough for professional discos
yet controllable for home -elects. Sound to light.
strobe to music level. random or sequential
elects - each channel can handle up to 500W
ye! minimal wring is needed with our unique
sag a board design. Complete kit £49.50 + VAT

Eli VOCODER - 14 channels,
eaz h with independent level con-
tro for maximum versatility and
intelligibility; Two input amplifiers
- for speech/ excitation - each
with level control and tone cor trol.
Thu Vocoder is a powerful yet flekble
machine that is interesting to build and
thanks to our easy to follow construction
manual. is within the capability cf most enthu-
siasts. Complete kit £175.00 + VAT
SP2 200 twice the power with two of the reliable.
durable and economic amps from the MPA 200, fed by
separate power supplies from a common toroidal trans -
for -ter. Superb finish and quality components throughout -
up lo (even over) the standard of high prices factory -built units,
Complete kit £64.90 + VAT

WORLD
LEADERS
IN
ELECTRONIC
KIT DESIGN
AND SUPPLY

PORTWAY INDUSTRIAL ESTATE
®ANDOVER, HANTS SA10 3NM. prs,A

ORDER BY PHONE (0264) 64455
Simply request your chosen kit and quote your Access

or Barclaycard Number.
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FEATURES

DIGEST 11
All the latest news on the electronics
scene: computing, audio, engineering,
hi-fi, energy, lectures, a collection of
shorts and two or three extremely silly
items.

BUYER'S GUIDE TO HI -Fl 43
An eight -page special feature for any-
one dipping a toe into the hi-fi market- or, indeed, anyone contemplating
total immersion. A series of complete
disc -playing systems is listed, each hav-
ing the ETI stamp of approval and rang-
ing from the affordable to the ridicu-
lous. There's also advice on compact
discs, cassette decks, tuners, and every-
thing you wanted to know about shop-
ping for hi-fi.

CONFIGURATIONS 63
When is a diode not a diode? When it's
got a couple of extra semiconducting
layers and becomes a thyristor, that's
when. Ian Sinclair takes a look at four-

layer devices and their uses.
TECH TIPS 74
More circuit design ideas from our ever -
inventive readership: this month we fea-
ture a simple stylophone and active cir-
cuitry for a bass guitar.

PROJECTS

STABILISED PSU 18
We welcome J. Linsley Hood to the
pages of ETI with this article on the
merits of stabilised power supplies, con-
cluding with two designs that will give
you the best from your hi-fi.

60 W NDFL POWER AMP 24
After last month's feature on nested dif-
ferentiating feedback loops, we present
a 60 W, two-NDFL design with very low
distortion. Use it as a module to up-
grade your hi-fi or as the basis for a
whole new power amp.

COMPRESSOR/LIMITER 32
Banish the overload blues with our
broadcast -quality compressor/ limiter.
This unit uses common components but
has a spec straight out of a professional
studio.

BALANCED LINE PREAMP 38
This balanced input differential preamp
will allow the use of transducers having
long leads, with low noise and low dis-
tortion.
ZX81 MUSIC BOARD PART 2 . . . .54
To conclude this project we provide full
listings and explanations of the software
that enables you to use the music board
to the full.
ORGAN PART 4 67
Our final article in this very popular
series describes the construction of the
Victory organ and details all the parts
and prices. A must for the serious mus-
ician.
STAGE LIGHTING PART 4 70
The last part of this project gives you
the remaining overlays for the autofade
units and the triac power boards.
FOIL PATTERNS 84

INFORMATION

NEXT MONTH'S ETI 7 PCB SERVICE 87
BOOK SERVICE 81
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SWITCHES OIL SWITCHES
TOGGLE 2A. 250V iSPSTI 4 way 70p. 6 way 115p:
SPST 33p 8 way 110p; 10 way 146p
DPDT 44p (SPOT)4 way 1909.

SUB -MIN TOGGLE
SPST on/off 54p
SPOT c/over 60p
SPOT centre off 1115p

SPOT biased both
ways 1069
DPOT 6 tags 759
DPDT centre off Pp
DPDT biased both
ways 146p
DPDT 3 Positions
onion/on lap
3 -pole 2 way 206p

SUDE 260V)
DPDT IA 1*
DPDT lA c/off 159
OPDT 1/7A 139

PUSHBUTTON SA
with lOrnm Button
SPOT latching 11111,

DPDT latching 1450
SPOT moment lip
DPOT moment 145p

Mini Non Locking
Push to Make 15p
Push to Break 25p

ROTARY SWITCHES
lAdiustable Stop type)
1 pole/2 to 12 way. 2p/2 to 6 way
3 pole/2 to 4 way. 4p/2 to 3 way 46p
ROTARY: Mains DP 250V 4 Amp
on/off 11113p

ROTARY: (Makfa-switch)
Make a multiway switch. Shafting as-
sembly has adjustable stop. Accom-
modates up to 6 wafers
(max. 8 pole/12 way + DP switch).
Mechanism only 110p

WAFERS: make before break/ to fit
the above switch mechanism
1 pole/12 way; 2 pole/6 way: 3 pole/4
way; 4 Pole/3 way; 6-/2 way 1119
Mains DP 4A Switch to FR 45p
Spacers 49. Semen le

ROCKER'5A/250V SPST 289
ROCKER 10A/250V SPOT 311p
ROCKER 10A/250V DPDT c/off 116p
ROCKER 10A/250V DPST with neon

030
THUMBWHEEL Mini front mountinip
Decade Switch Module
B.C.D. Switch Module Viei
Mounting ChMks (Per Pail Illp

ETI
PROJECTS
We stock
most of
the parts

JUMPER LEADS (Ribbon Cable Assembly)
Length 14 pin 16 pin 24 pin 40 pin

Single ended DIP (Header Plug) Jumper
24 inches 145p 1669 240p 380p

Double ended DIP (Header Plug) Jumper
6 inches 185p 206p 300p 416p

12 inches 11113p 215p 315p 4813p
24 inches 210p 236p 348p 540p
36 inches 2309 2600 2769 690

IDC Female Header Socket Jumper Leads 24"
20 pin 26 pin 34 pin 40 pin

Single ended 160p 200p 280p 300p
Double ended 290p 370p 480p 626p

VEROBOARD Olin
clad plain

717  3'4 860
21/  5 100p -
37/4  33/4 1009 -
334.5 hap
334 17' 380p 9011
434 . 17 486p 2769
Pkt of 100 pins IMP
Spot lace cutter 160p
Pin insertion tool 116p

VO Board
DIP Board
Vero Strip

teas
385p
sap

PROTO DECs
Veroltiock
S -Dec
Emobreedboard
Billboard 1
6upenarip SS2

406p
NOP
620p
576p

1360p

VERO WIRING
PEN .1. wool 340p
Uwe 14,001 76p
Combs Sp

FERRIC CHLORIDE
lb bag Anhydrous

1959 SOP P&P

DALO ETCH
RESIST PEN
Plus epee tip 110p

ULTRASONIC
TRANSDUCER
40KHz 363 pr

COPPER CLAD B
Fibre Single

sidgp

6 12 1509

OARDS
Double, SRBP
sided 95 85
1109 55p
196p

IDC CONNECTORS
PCi Rugs Farm femme
.41111,act, nest Caid
P05 pee Mug rape
551 Angle Connect

10 way 10p No tap 1200
16 way 130p 1609 DOP -
20 way 1469 11111p 1239 196p
28 way 1769 2009 1509 240p
34 way 3019 nip 1411* 3209
40 way 210p 250p IIIIN 3409
50 ray 235p 2759 200p 3969
60 way 495p

EURO CONNECTORS
Female Socket Male
Stn. Angle Stn.
Pins Pins Pins

DIN41617
31 way 170p
DIN41612
2 x32 A+8 715p
DIN41612
2 x32 A+C 216p
DIN416123 x 32
A+El*C 3110p

320p 220p

340p mop

31159 NO

Plug
Angle
Pins

1769

2(6p

303p

3176p

PANEL
METERS
F60
80 .0 35tnm
0-500A
0-10001
0-500pA
0-1mA
0-5mA
C-10mA
0-60mA
0-100mA
0-600mA
0-1A
0-2A
0-25V
0-50V AC
0-300V AC

NU" 420 each

DIL SOCKETS
Low Wire
Prof Wrap

Spin *lip
IN

11pen lop
Se14pan

oo
18pin lip VP
20pin 209 110p

22Pin nP 459
24pin 25p 70p
28pin 20p 109
40pin 30p

EDGE
CONNECTORS

.1 .156
2 x 16 way - 140p
2 x15 way IMp 14119
2x22 way 111119 2120
2/(23 way 170 -
2 x 26 stey 2269720p
2.26 way 1909 -
2 x 30 way 245p -
2 x 36 way 296p -
2 40 way 315p -
2 x 43 way 3969 -
2 s 75 wet 560p -

ANTEX SOLDERING IRON
C -15W 465p CX17W 476p
CCN-15W 495p CX25W 510p
Spare tips, assorted sizes 86p
Spare elements 2113p
Iron Stand with sponge 185p

sa
SOME'

0.1' pitch
20 way

Mp

TRANSFORMERS:
3-0-3V; 6-06V; 9-0.9V; 126-12V, 15-0.15V
@ 100mA Np
pcb mounting. Miniature, Split Bobbin
3VA: 2s8V-0.25A; 24V -0.15A; 2x12V-0.12A;
2x15V-0.1A 2130p
SVA: 2s6V-0.5A; 2±9V -0.3A; 2s12V-0.25A;
2x15V-0.2A 270p
Standard Split Bobbin type:
SVA: 2x6V-0 SA; 2i9V-0.4A; 2s12V-0.3A:
2±15V -0.25A 220p
12VA: 2x4.5V-1.3A; 2x8V-1A; 219V -0.6A;
2x12V-17.5A; 2±15V -0.4A; 2x20V-0.3A

211119 1359 p&p)
24VA: 2x6V-1.5A; 24V -1.2A; 2x1231.1 A;
2x15V-0.8A; 2x20V6.6A 330p (50p p&p/
50VA) 2s6V-4A; 2s9V-2.5A; 2x12V-2A; 2s15V
1.5A; 2100 V -1.2A: 2x25V-14,, 2x30V-0.8A

MOP (601/ PEW
Specially wound for Muttireil Computer PSU5
50VA. Outputs 5V 54 12V. r 25V, - 55

12V at IA 575p 160p pemi
100VA: 2x12V-4A; 2x15V-3A; 2s20V-2.6A;
2s25V-2A; 240V -1.5A; 2.60V -1A 920p 1759
p&p charge to be added over and above our nor-
mal postal charge).

CMOS
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4016
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4057
4059
4060
4081
4062
4063
4066
4067
4068
4069
4070
4071
4072
4073

10
10
12
60
14
32
24
24
10
IS
20
48
so

32
46

42
40
40
13
32
13

SO

16
172
so

126
140

46
275
115
110
200
40
40
40
40
40

106
46
40
40
IS
26
46
IS
GO

IS

66
1116
435

46
11%
666
66
24

246
14
16
13
13
13
16

4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4096
Arne
4097
4098
4099
4160
4161
4162
4163
4174
4175
4194
4408
4409
4410
4411
4412
4415
4.419
4422

4435
4440
4450
4451
4490
4500
4501
4502
4503
4604
4505
4506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4526
4527
4528
4529
4530
4531
4532
4534
4536
4538
4539

4641
4543
4544
4548
4549
4553
4554
4555
4556
4657
4558
4559
4580
4561
4562
4566
4568
4569
4572
4580
4581
4582
4583
4584
4585
4597
4599
40085
40097
40098
40100
40101
40102
40103
40104
40105
40106
40107
40108
40109
40110
40114
40181
40163
40174
40175
40181
40182
40192
40193
40194
401%
40244
40245
40257
40373
40374
45106

OPTO
LS400C
OCP71
ORP12
ORP61
2N5777
BPX25
13PW21
BPX.85

140
70

150
40

376
246
190
35
36

320
120
3N
100
104
416
1116

260
175

400
NO
66
IS
40
so

3713

313
se
46
42

215
130
140
175
86

106
66
IS

166
66

240
164

50
46
60

220
IS
75
79
70
76

166
186
IN
100
10
ON

296
120
66
%
46

196
216
270

VOLTAGE REGULATORS
1A 10220 Plastic Coming

ve
5V 7805 40p 7905 45p

12V 7812 40p 7908 1109

15V 7815 40p 7912 Nip
18V 7818 40p 7915 4159
24V 7824 40p 7918 Np

7924 46p
100mA T092 Plastic package

5V 78L06 30p 79L05 11109

6V 78106 30p -
8V 78L08 309 -

12V 75L12 30p 79112 1109
15V 78L15 30p 79115 1109

ICL 7660
RC4194
RC4195

LA1309K
LA4317K

LM323K
LM337
LM723 Vat

2489
375o
160p

1Np
flop
910.

460p
170
3Sp

SOLDERCON PINS

Ideal for making SIL
or DIL Sockets
100 pins 76p
500 pins NOp

TAA560 07p
TDA1412 190
781105 + 5V/5A 660p
78H12 +12V/5A

1910p
78/1G +5V to + 25V
5A Nip
79HG +2.25V to 24V
5A 1116p

ALUM BOXES
3 x2 x1' Sip
4 x21.2" Op
4 s 21 x23" 103p
4x4 x2" 101p
4 x4 120p
5.4±1
5 x4 x2 ' 12
6 s 21 s l' 110p
fix 21.21" 1309
6.4x2" 1209
6 s 4 x3" 11109

7.5.3' 11109

8)46x3' 210p

10 07 x3" 2769
12 a 5 x 3" 2009
12 x8 x3- 216p

OIL PLUG (Header)
Solder IDC

14pin 4* 611p

16pin NM 1069
40pi Mp170
40pin MP 7064.

ZIP OIL
SOCKETS
24 pin 670
28 pin Ms
40 pin 170

RIBBON CABLE
price per foot

Gm Color
10 ray Nip 2*
16 way 26p 40p
20 way 30p 50p
24 way Klp 115p

34 way 613p 85p
40 way 70p 90p
50 wry 100p 1369
64 way 1209 1609

`13' CONNECTORS
allIdatia

9
way

Male
adds. Mgt Illp
=pine 1119

121p
Rem&
Woks lop lap 1Np
3.10 Pie NV 21*
Males ma top
Comm ISF 89
IOC 3 trey 101 Plus lip; fleapit 41119

15 is 37
ray way ray

110
2169
Ulp

14Ip 291
2Np 310
1Np 2110

210 33p
210 441p
248p 410

26 way 'IV CONNECTOR (RS232)
Jumps Lead Cable Assembly
18' long, Single end, Male 4969
18' long, Single end, Female 5259
36' long, Double Ended, M/M 1025p
38' long, Double Ended, F/F 1050p
36' long, Doublet Ended, M/F 996p

 SPECIAL OFFER 
1+ 50+

2764 450p 395p

CRYSTALS
32.768KHz 100
100KHz 235
200KHz
455KH
1MHz 275
1 008M 276
1 28MHz 312
1.6MHt 316
1.8NH: 395
1.8432M KO
2.0MHz 23
2.4576M NO
3278M 110
3.5794M SI
3.6864M 300
4.0MHz 180
4.032MHz 290
4.80MHz MCI
4 194304M NO
4.433619M 100
6.0MHz 180
5.186MHz 300
6.24288M 380
6.0MHz 140
6.144MHz 160
6.5536MHz 225
7.0MHz 150
7.168MHz NO
7.7328MHZ 250
7.68M14.1 MO
8.0MHz 100
8.08333M 3115

8.86723M 176
9.00MHz 160
10.0MHz 175
10.24MHz NO
10.71.1HZ 160
12.0MHZ 175

30)
170
200
180
160

150
170
325
160
170
110
176
170
216.7.

12.528M
14.31814M
16.051H,
18.0MHz
18.432M
20.0MHz
19.988MHz
24.0MHz
24.930MHz
26.69M
27 848M
27.145M
38.88847M
48.0MHz
100.0MHz
118.0MHz

RELAYS
Miniature, enclosed, PCB mount.
SINGLE POLE Changeover
RL-91 2050 Coil; 12V DC, 10V5 to
19.5V). 10A at 30V DC or 250V AC

1650
DOUBLE POLE Changeover. 6A 30V
DC or 250V AC
RL6-100 530 Coil, 6V DC 15V4 to 9%

190p
1316-111 2050 Coil, 12V DC 110V7 to
19%1 196p
RL6-114 74013 Coil, 24V DC 122V to
37V1 200p

AMPHENOL PLUGS
IEEE 24 Way 550
Centronics Parallel 36 Way solder 530
Centronics Parallel 36 Way IDC 4%
Centronics 36 Way IDC Female 520p

BUZZERS, miniature solid-state
6V. 9V 8.17V 711p

PtizOi TRANSDUCERS
P62720 66p

LOUDSPEAKERS
Miniature, 0.3W 80
2in, 31m, 21in, 3in
2 iin 400. 640 or 800

80p
SOp

&STEC UHF MODULATORS
Standard 6MHz 325p
Wideband 8MHz 4809

INEMON' Now Version
WATFORD'S
Ultknoto Monitor IC
A 4K Monitor chip specially designed
to produce the beet from your:
Superboard Series 18 II, Enhanced
Superboard it UK101. As reviewed by
Dr A. A. Berk in Practical Electronics,
June 1981.

Only £10

BBC MICRO
AND UPGRADE KITS

(Our BBC Micro Upgrade Kits will
save you Esss .

BBC Micro
Model A £299 (inch VAT)
Model B £399 (inch VAT)

(Our BBC Micro Upgrade Kits will
save you Ens . . .1

16K Memory 18 x 4816P1 £18
Printer User I/O Port Kit 03.98
Complete Printer Cable 36" E12
Disc Interface Kit £66
Analogue I/O Kit £6.45
Serial I/O Kit £6.70
Expansion Bus Kit 0.10
Complete Upgrade Kit from Model
A to Mod. B E43
We supply complete range of BBC
Plugs, Sockets, Leads, Peripherals,
Software etc. Send SAE for list

OPTO

ELECTRONICS
LEDs with Clips
11L209 Red 10
TI1211 Gm 14
T1L212 Tel. 14
TIL220 .2' Red 12
.2' Green, Yellow or
Amber 14
0.2" Bicolour
Red/Green at
Green/Yellow 76
0.2' Tri colour
Rei/Gmen/Yellow 86
Hi -Brightness Red N
Flashing red
0.2' red 55
Square LEDs, Red,
Green, Yellow 30
Rectangle Smokable
LEDs
Red, Green or Yell IS
Triangular LEDs
Red 18
Green or yellow 22
LD271 Infra Red 411

SFH205 Detector 118
TIL32 Infra Red IS
11178 Detector IS
111.38 46
TIL100 so
BARGRAPH. Red 10
segments 226

ISOLATORS
1174 66
ILD74
ILQ74
TIL111/2/4

se
116
90

125
4N33 Photo
Darlington 135
7 Swore Dlepkeys

711.312 .3" CA 105
TIL313 .3' CC 106
TIL321 .5' CA 116
TIL322 .5' CC 115
DL704 .3' CC
DL707 .3" CA
FND357 Red 120
FND500 116
.3' Green CA 160
.6' Green CA 215
.3' ± 1 Red CA 160
.3' ± 1 Green CA 160
DVM176 22
LCD 3i Digits 4%
LCD 4 Digits 530
LCD 6 Digits 825

IS
66

915 1)100E
5134478-002 610P

REFLECTIVE Optical
Switch type TIL139 170p
SLOTTED Optical
Switch similar to RS
Comp.'s 111*

COMPUTER CORNER
 MXSOFT/3 EPSON PRINTER 10" & Friction feed, 9 x 9 matrix

80 column, Speed 80CPS, Bidirectional, Centronics Interface
standard, Baud -rate 110-9600 185232, Hi -Res, Bit Image
graphics, Subscript & Superscript, Underlining facility plus
500 sheets of paper FREE £324 + £7 carr

 Mx= EPSON Printer. 136 Column, 15" carriage, plus all the
features of MX8OFT/3. Plus FREE 500 sheets of Paper.

Only £425 + carr.
 SEIKOSHA GP100A. 10" Tractor Feed, 80 Colmn. 3OCPS,

Normal and Double Width Char. Dot Res Graphics .. £1751E7 car)
 SEIKOSHA GP250X. 10", 50 CPS, Normal and Double width

and height Char. RS232 and Centronix Intrf. standard £2401E7 car)
 Printer Cable for our printers and BBC £12
 SOFTY II. An intelligent Eprom Programmer and Emulator.

Accepts a 24 pin 5V Eprom. Has Memory Map TV Display. RS232
and Centronics I/P & 0/P. Copies, Emulates and programs.
RS 232 and centronics routines standard. PSU included. £169

 TEX EPROM ERASER Erases up to 32 ICs in 15-30 minutes....f33
 TEX EPROM ERASER with a safety switch £36 TEX EPROM ERASER plus our Solid State ELECTRONIC

TIMER EM
 ELECTRONIC TIMER, Solid state, 15-30 min. Connects directly

to above Erasers. Protects your expensive Chips from
overcooking. Our timer pays for itself jp no time.. £16 SPARE 'UV' Lamp bulb ES

 POWER SUPPLY. Regulated with Overload protection. Variable
Output, 5V to 15V at 4A. Professionally finished £38

 MULTIRAIL POWER SUPPLY KIT.Especially designed for
Micros. Tested output: + 5V/5A; +12V; +25V; -12V of lA E37

 C12 COMPUTER GRADE CASSETTES in library cases 40p
 81" Er 91" Fan Fold paper 11000 sheets) E7 + 150p Carr

NEC PC8023BE-C PRINTER
£320 £7 car)

MICROLINE-82A PRINTER
80 column. 120 CPS bidirectional, Logic
seeking Tractor & Friction feed. 9x9 matrix,
true decenders, 40.66.80 or 136 colms per
line £325

ORIC MICROCOMPUTERS
16K and 48K versions available.

MONITORS
 MICROVITEC 1431. 14" Colour Monitor. RGB

input las used in BBC prog.l £250
 BMC BM1401 14" Colour Monitor, RGB input

£235
 ZENITH 12" Green Monitor, Hi -Res E80

Carraige on all Monitors is £7 ISecuricorl

CASSETTE RECORDERS

snr.n. Ported.,for CasMICROSsetteplayere ripecdily
made for Mlicrocompuiers AC/DC operational

FLOPPY DISC DRIVES TEAC (BBC Compatible)
 FD50A - Uncased Single, 40 track, 51", S/S, 100K £130
 CS50A - Single Cased with PSU, 40 track, 51" S/S 100K ... £180
 CD50A - Twin Cased with PSU, 40 Track, 51" S/S 200K ....f350
 CS50E - Single Cased with PSU, 80 Track, 51" S/S 200K....1250
 CD5OE - Twin Cased with PSU, 80 track, 51" S/S 400K £475
 CS5OF - Single Cased with PSU, 80 track, 5r D/S 400K _1330
 CD5OF - Twin Cased with PSU, 80 track, 51'' D/S 800K £599
 MITSUBISHI SLIM LINE: Uncased, Double track, Double Den-

sity One Megabytes. 51/4". Track Density 96TPI, Track to track
access time 3 mSec £225

 Drive Cables for BBC. Single £8; Double £12
 10 Verbatim Diskettes 51' S.S.S.U. 15 yrs ~TOM/ £20
 10 Verbatim Diskettes 51" D.S.D.D. (5 yrs warranty) £30
 10 Verbatim Diskettes 8" S .5 .D.D. (5 yrs warranty) E213

N.B. Carriage is extra on all Disk Drives and Peripherals

WEROM for ACORN ATOM
A highly sophisticated Acorn Utility ROM. Plugs
straight into floating point Atom's Utility Socket.
Gives many unique BASIC Extensions: Hi -speed
Tape INterface. 2 Key rollover Keyboard, Full
disassembler, Memory dump modify, Machine code
breakpoints: Basic error trapping; READ, DATA &
RESTORE: Full BASIC Keyboard scanner (BBC like);
Find line & delete; Auto line numbering; Plus: Chain,
Cursor movement. Loopaborting; Eaisly extendible
further. Manual supplied.

£14

ULTIMUM
WATFORD'S own most versatile
MICRO EXPANSION SYSTEM. Ideal
for interfacing with APPLE, ATOM,
DRAGON, PET, RESEARCH MACH-
INE, SPECTRUM, SUPERBOARD,
VIDEO GENIE, ZX81, etc. Low Cost,
High Spec. As published in Practical
Electronics starting from November
1982.

Send SAE for details.
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PSEUDOROM
We know, we know - we promised it last month. Well, it's
taken us about that long to figure out how to fit it all into that
sleek, compact shape you'll notice if you move your eyes a
couple of inches to the right. Assuming you did, and have
returned, then you have just been looking at 8K of low -power,
CMOS RAM plus a bit of address decoding and battery backup
which can be write -protected and made to appear as four 2K
by 8 blocks, two 4K by 8 blocks, or one 8K by 8. Now you can
develop software on a device which is faster than a speeding
ROM and a lot easier to reprogram.

SWITCHED MODE POWER SUPPLY
This professionally -designed unit is neat and compact, but it
can deliver 12 V at 5 A without straining. Following on from
our discussion of switched mode PSUs in the April issue, this
project will shed more light on this seldom -discussed subject.

DATA SHEET
With the runaway success of the Victory organ project that has
been featured in the last four issues of ETI, have come requests
for more information on the special chips used. Ever eager to
oblige, next month's ETI contains a Data Sheet on both the
M108 and the M208.

COMPASS
This one's really something special. Not only does it display 16
points of the compass using an alphanumeric dot matrix read-
out, but it uses a new kind of sensor that relies on an
apparently new branch of number theory called cyclic
binaries. It's pretty stylish and cheap, too. Get the next issue
of ETI and you'll never lose your bearings in your boat or car.

DON'T MISS THE JUNE ETI

ON SALE 6th MAY

Articles described here are in an adv snced state of preparation.
However, circumstances may dictate changes t3 the final contents.
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,PAPS1.51 MN

MPS701 $4p
64957124 1.*
075705552
,,ap5L706 549
1305707 759

op5u55 58,,
3,7,u,, yo
M96757 1 20
MR0421 poe
M084504 Pe
6489453

90.4

MRF454 Poe
MRF475 7 SS

MR0477 994

MRF479 991
MRF6011 099
NKT124 630
561125 490
511126 471,
417128 42p
467129 409
217135 40p
111137 427
41(1210 42p
4/7215 400
91(7216 659
0/1218 44I
561219 400
511224 400
511225 400
517229 400
N17238 460
511239 44,,
511240 420
1,16 1241 100
511742 400
1461243 1160

517243 116p

511244 407
56 7254 409

461261 409
1161262 409
517271 40p
511272 400
001275 40p
591281 470
511404 2.51
511009 2.51
411403 251
561453 2.40
5116039 5120
9176139 540
1417674F 560
0116770 560
511713 470
1461717 529
011734 56p
111( 1736 fait
51 1773 40P
9111781 434
141112329 50p
51112429 570
51173329 SOP
N6113429 54
111716229 59p
56120329 1119

0020 2 30
0022 2 00
0023 2 00
0025 250
1.3C29 I 70
,3029 2 36
OC35 1 31
0041 000
0043 700
0044 420
0070 50p
0077 Sop
0072 500
0082 50p
008213 20p

0083 7Sp
9346A 58p
420088 2 14
820108 1 138

SC107 279
5C106 27p
SC109 27o
TIP29.4 ap
01P29C 294
T1P304 350
TIP300 N0
TIP314 339
719310 340
11P324 NO
TIP32C 42p
TIP330 16p
71033C 7Ip
TIP34A 74p
714340 alp
119354 1 W
119350 1 n
TIP36A 1 29
T1P36C 139
119118 494
T1P410 560
11942 A 569
T19420 3110
71949 1 20
TIP50 140
71953 157
TIP54 159
719110 74p
11P112 209
TIP115 Olp
119117 96
119120 imr,
119122 730
T14125 1.10
7,0127 1 37
TIP130 1 SO
119132 160
7,0735 VP
T1P137 1.0
119140 1.0
179142 11
119145 1 I
119147 1.1,
119162 4.16
masss 779
1193055 70,
71643 ale
71545 Mt
71646 ON
71547 WC
11S48 ila
11549 610
11500 600
11061 064
71052 70p
11053 97p
11554 BM
11555 Mp
11558 92o.

SUPERIOR QUALITY CARSON
FILM RESISTORS. III ST AS

LOW NOISE
.4.W 109 1411 5% 524 .1'
11W 100 10411 5% 124 *
IW 1031 104005% E 13 4
2W 10fl MPAEI 6% 112 Ilp

veroboart1 01'
Copp.. clad

2 5  3 75 OOP

25.5 100
375.375 939

3.75.5 1133p
2.0 i 7 200.

Credo Ole
Glees PCB

8..1.4 S.D.178 . 240nvn
960

420' 195''''"
1309

20 245rnm

252714 12p
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252892 300
2529040 279._252905 490
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253004 79,
203905 799

253906 IS,

2145210 W
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205220 199
705221 250
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250

40625 TOO

40624 3.20
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40635 IN
40637 2.00
40643 I 80
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BC416 300
8C418 309
BC440 3*
BC441 330
80440 320
13C461

BDVIO 7.008SX.27
801411 2.50
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0 4W 1011 lull 2% 124 Lk.
0 4W 1051 101,0 1% 024 40
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Dip Bond 376p
Trak Cutler 1360
100 Pris 62p
Verobloc 3189

Ferric Chloride
Pellets makes
one hoe wt.

water
pa bag 110

2142906 259
2029060 309
202907 24
2029074 214,
252920 317
2N2923 250

203964 1.4/
754010 04
25031 so.
7.41337 asp-
254036 so.
254037 421.

295227 215p

255232 309
7052324 320
2115245 37p
255246 400
755247 459

40871 709
40872 700
AC125 490
AC126 759
AC127 250
40128 350

8018213 139
BC1821. 100
1301821.4 13p
801821.0 149
130183 10p
BC183A 110

8C516 404,
80517 400
BC547 , 39

8C5474 15,
BC54713 15,

130057 5.25
80056 6.16
80060 1.03
130061 2.1161
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00092 3.75

135925 1.0)
0,y20 30,
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85054 40,

LOW 05111111C imi.ve RESISTORS
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0111! 1 2{!X17 ED
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0.0 sp.., 'lop

4950pol 720Spare
C SP
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2 Duck kn.
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251926 109
253010 74

254058 10p
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354061 109

255248 mo
255249 Op
255266 2.011

205293 1110
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AC151 570
AC IS2 4S4
AC153 559

1301636 129
80 1830 139

801831 14
8C183LA 13p

B050 12p
BC548/1 139'icy... 14p
1105480 IS

09115
110119 100
401.21 74
BF 123 709

135065 Na0503,9 239
017104 2.M
137105 1.70

2"315.01W°U2211 N°33071 1111ST2 °M $1429,
4 7* 0 4711 668 512 3/12
10 I IW 1 011 331 617 as

105401% CW.
1100VACI Aawl
1^F. 2 71' 23,
4 7.9 6 (InF 200
10n9 209

4 Tindh'Ir'enthbendrS OIL padsirlrp
6 1,777.76.70,

0004
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253079 509
7N3053 279
253054 No
253055 4.4_.P

254062 100
2144064 1.1$
254069 100
2614074 760
254097 9114
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2145195 137
255296 1 28
2145298 137
205302 3 20

AC1531 640
AC176 270
AC1761 379
410 I87 259
AC1871 280,

8C18310 139
BC11131.0 14p
BC184 10P
0C1848 12P
8C184C 13p

BC549 139
BC5498 14p
805490 150
130550 30p
80550C 33p
80557 16p
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00176 1.47

87204 2.26
11001 11.7Sdi
5U204 I.*

LOW NOISE
ROTARY POTS

13 NON4 21 2IL4 Ir. 32074P
4 71 NA LN7 329

0.3., I 0017

mini How: 14p
Standard Very.,
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a 0 1' 004909n01
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..5.12, 379
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ACY 17 1.50
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As above won
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1.0 2 2nF 309
3 3n5 4 7.1F 320

13 00
pw0T0
SENSITIVE PCB
la Class EPoa00,,, 40, 09,5,,

203251 364253300 60p

253X° .0..61.
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op.
N.
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41)136 6 75
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BC206 2110

130206 29p
80207 210
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130560 32,,
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130 174 701
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09778 300
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MICII0A11141
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S% ee NNW

E 12 D..110F 10ra 7p
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OUANTitv
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cwnw. 2o T,,,,,,
prpion Priors
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211110VOC Amal
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Grommet Hi Volt
One Caperitore
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100p. 20 si 249
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mow., y 700

'D.
0.,

Pena "9°19
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201 , , , 4 I 06
....... ,a, s IsZ." . . .
1349ble order'
00 160 1 a
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153397 270
203393 240
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21/3397 210
253402 319
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2144234

plI I 

254236 45p
204237 1 21
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2144239 100
2144240 3 00
204248 19.
754249 179
754250 170

7202 5454571657 114
1 54

255447 1114

205448 109
255449 2151
255450 239
2145451 250,205457 sea
24545°

..,
255459 2to

AD149 790
010150 1 31
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40162 39P
AF 106 75p
AF 109 750
6.9 114 65p
AF 117 70,,

8C212 10P
802124 120
8C2120 10
802121 109
9021214 130
KI121.5 14o

.`713 D.
802138 Ilp
302138 120
BC213C 139

110650
BC651
0CW320
130430
BCY304
110031
1304310
80032
13C4320
Bcy33

050
400
008

93
30
IS
30
, 5

ao
000

BF 179 34
09180 35p
89181 360
139182 349
89183 380
09184 369
019185 3,79
139194
8;195 '129
80196

BUM 6 55
1300185 3*
80047 2.97
EA30 5 SO
E430 5.60
J300 48p
J310 539
61A8301 45p
MA8002 62p

SIEMENS ON
MINI

250K. 5006
359 wich

22004.. 3°9470020 V 27p
4700,60 V 32p

 720 2 16

203 . 114 IN
253404 SOP
753405 509

254258 79p
254266 419

2515460 72p
205461 91111

705462 800

AF 118
A F 124

890
72p

AF 125 729
1302131 109
6027318 1317

300330
80031

OD

809
80197 120
89198 .

1-T

..,,
7k4A5°°3
51137030 260
64E0401 250

MONOLITHIC
CERAMIC

10.19 1011
2700 109
33.0 100
4709 100nni 1114

1011.0 141.

1104 Polystyrene
Ca. SS lo

boner
1009 1599
2799 220
3390 3900
4790 600F
70090 15090

i n r 7K V 289
In 604 329
1n2 25 0 300
2.2 40 v 12p
2.2,500 339
1.3 20 0 319
3n3 494 329
497 404 339

233  220 4 OD

......°4"17147.4. '4'4
!do not"w.-

'., .104

.100,9",
NY00.9e1
500P4

2 so

DALO ETCH

253416 244
253477 23p
753420 2 50
7903439 9$p
253440 009
253441 175
753442 1 35
2743442RCA 1.85
2543444 1 70

254275 441p

254284 32p
254185 354
204287 450
754288 229
204289 1S1.
2154290 154
204291 pi.
219297 409

,0_.
2115404 "..
255485 71p
255490 1.77
205492 1 511

255494 1 37
755496 1 59
255543 5 00
255551 379
255640 459

AFI26 729
AF 139 53P
AF 170 ONii,.
AF 178 Nib
AF200 654
AF201 759
49239 1 24
AF 240 1 00

BC.2131.8 139
802131C No
BC214 100
802716 120
BC.214C 13o
B02141 109
6102141.4 14
801141[ 1410

80237 IN

900 ]18 109,

1:11.0,1 151
BC 058 329
6c V59

1331:SCY 86
80067 2 00
130070 .._
80v7 I

.49
pLa

BC472 iip

130 199 159
89700 TM
89224.1 32p
89225.1 354
130240 380
00241 344
BF2444 364
8924413 380
89245A 30p

5490404 259

ME0412 359,a_'''." '' '"'ME0414
51E0461 4S0

'37077-0,7 -i;
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P01.0 C
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in{ 1 5r1F
2 2nF 11110

1 3., 47.9
5 1640 110
10.0 1010
22.9 209-

RESIST PEN
spare nr6 009
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11431.0600140
1110010
C240 115WI 4 59
025125WI IN
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253446 6.09
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253468 100
253512 1 06..,....., , ,.,
.11i,". .
253543 .3317

754794 469
254297 2 50
254302 31p
254303 40p
204304 41,,
254374 000
254342 6110

254347 70
254351 1 16

255654 354

...'
255813 230
205884 7O
256027 339r00
206030 8 60
256067 11118

AF 2798 ,
7-AF279G 75.7

AL DI
, 9.

0u110 2 20
40113 23080107w.,
1101074 120
801078 120

8C237,1 159
802378 170
010237C 111,

BC238 15,
602380 159
1302388 114
BC23111C 170
80239 189
0C2390 169

ay 77 349
Tcy 70 73,
ac 079 279
B0087 6 60
ICON 410
50089 4 74
BCZ10 4 60
BC211

802458 519
1119246 52p
802464 Hp
131-24613 539
8F2474 540
802078 56p
89254 '''"
89255 42P
892560

54E1002 450
ME1075 45,

, ,00 ,,,,
11.411120 480
541 3002 25p
ME4001 450
14E4002 45p
ME 4003 459

5% 7 Ina INN
CAPACITORS

617
1001F 111000 129
2204. 270nF 1150
3304. 390n9210

0250 or 6 air
Polyester Caps

Raba Loop
Lima

10.4 IS.0

13.0 4700
68.0 22p
100.0 150.0 75,
270.9 .
.195if Up
410.0 NM

Iron pond 1 66
c24o Element

199,(2, ,, 206
Bits C240
No216rnaln 650
5.3103.07 000

253564 250
253565 209
253566 SOP
253567 554
703545 SOP
703569 50p

254400 150
254401 279
254407 300
754403 309
254409 31:
2514410 42

2146099 1 20
2146101 1 33
206109 116
2146111 100
256121 544
2No722 SS

206123 S9p

scum ,*
B01084 12.

211C1086 1 9

8C108C 14
80109 10p
801098

1

129

002398 179
8 02390 119
80260 22$
8C2508 230
1102508 240
8C250C 250

80115 5119

00116 2 SO

813121 2 2S
110124 2.28
80131 440
80132 4441
80135 40p

350
8925613 469
60256C 620
09257 300
BF 258 320
610259 34
89262

15E4107 250
5464101 25p
10E4103 250
/414104 250
2405307 25p
5496002 759

47019. 540.0 274
6940 Np
1pF 110mml 364
Corbpliple ranee
of onset vobspara

IS spoons m
siocit Ina.

$1,000

22.9. 33.0
47n0 58.0
100.11

1117

150,9 270n0
I 1p

130.0 470.9 119
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7 590 2 2pF 644

*Ire 6 Cobb9
Props per metre

591,1 Hook .
PP.@

An, colour 4

14961Mpror 1150

Ban 025
No5015.149. 669
50511114.9 660
5o52 ilaeI 660
30117ER 125pow
18 swg 251

.7 ,.,
22 0.9 ' ''

753570 254
203571 211
703577 2 04,,,,,,a, , ,.
4'"."" ' 
253545 1 995,,,,,,,,
. ..---- no
253606 219
253607 290
203632 9 SI

2144427 719-
2144440 1204
204870 no
254871
254090 924

.a.
244898 I .3'
254901 I 01
254%7 3 92
254903 3 24

206124 Si6
256175 595
256176 710
756179 79P
756130 934
756131 916,
206137 830
2146133 114

901090
BC113

0,..,

Oct 14 '"'15,
BC115 220

130176 329

50116.4 37,
'90117 199

BC118 190
130119 389

BC251 2510

13C2514 269
BC25113 270
802510 390
130752 220
BC2528 23p
802520 344
130253 224
8025313 339

131)136 109
60137 424,

130138 31Ip

80139 31110

80140 3110

00142 2 40
00753 1 25
B0155 1 20.7.7.,
.1.''.' 544

_49
80263 '`..9
130270 659
11F271

,,..

80273 6,7
'''1189274 100

80324
8F136 3-,ap

'"17130337 Illo
10338 480

14E6033 250
M16101 29p
M16102 lop
ME 8001 479
ME 8002 62p
ME8003 600
ME9001 560
ME9002 560
54.1400 2 99

SILVER MICA 253638 No 754904 2 75
2N6134 1.24
206253 I 45

80121 820
80123 82 807530 244 130159 So (19355 504 11.11420 2 26

CAPS I% IOW
Conon. By Matsuelas Stations TRANSISTORS

2536364 379
253639 359

754905 725 2046254 I 65
P

130125 329 BC256 210MJ44080160 80 00362 850
M 430 2 goJ

1 oomood
Eareettely stab%
2 20F 3 3pF
18pf 24
70,0 1000 240
'2080 22000 I*
25009 470pF 310
6800.0 1.0 33p

a
loose. good makes
. Me raft fn.,1 of
MUNI
AO
47 63 Op
47 100 IP
47 350 309

63 OP

may be sent orsk
soot* 4,16coavl

144tutilul
Mini Radial
Low Vottage
tateosnits on17
9Fd V

Probably the51J401
919.1'99 '
varrety HI UK

UT°. 600 1000*" 0011
V..111114444

01...4 °' 01119
401.11 .1..1

__
253641 490
753647 750
253643 150
203640 2*
753645 339- - -
203646 280
253662 1*
253663 150

204906 3 42
219907 3 20
7549011 3 70
250303 2 0
254910 1 95
204913 2 59
204914 2 59
254915 2 95
154916 460

2SC1306 9Sp
2601307 1110
26J49 3.911

25J50 4.45
2SJ82 129
251( 134 3.51
256135 4.0
256226 4.3

BC 132 390

BC 134 360
160135 50_2.

80735 4Sp
RC137 39p-

55060 38
50140 Np
00741 731,
00142 299

802564 269
SC7568 270
8C257 210
BC25721 a

00258 240
1302584 250.
802588 211,

BC259 25,
802598 269

80181
130182
80183

80201
80202
130204
BD220
80221

75
SO

70
09
30
39
44
00

950

BF 363 850
BF 457 90
a 4511 540
01 459 0..,-
81460 IN
OF 470 1110

130 839 219
130040 254
BF 091 250

1 IV
541451 i yo
M.1802 3.11
54.1900 251
547901 3 10
saa7000 2 50
MJI001 300
a Ji5003 too

TANTALUM
MAIM

1/35V I*
22735V 149
33,35v 144
47,35V 144
68/35V 140
10,3500 149
2 2,' I6V 144
3 3,300 22p
07,1600 lb
4

209

6 111/254 211.
6 11231S4 2fp
10/16V 2161

10/35V 344
16/10V 224
IS/ 16V 304
15/25V 324,
22 IS 3V 2110

22/16V Xt0
33/10V 310
47/6 3V 54,
100'n 34

100 94
7 5, 557,

2 2 75 09
2.2 03 OP
22 100 lip
3 3 35o 3o4
3 3 25 53,
3 3 40 lip
33 63 12171

4 7 115 Op
4 7 25 fp
4 7 40 11p
4 7 63 12p
4 7 100 144

25 Op
10 10 129

63 140
10 100 150
a 25 11P
27 40 140
72 63 10922 239
42 2, '0

40 1M
63 Mt

NO

10 16 MP

.7'
22 16 79

07 10 7P
47 16 Op
MO 10 90

76

220 10 IIP
220 76 14
470 70 174
410 16 180
1000 i 0 200
1000 16 249
2200 10 309
2100 16 449

MOP. SP144kOr
Cato wet .901101
Two 1 amp 144
Tarn 7'4 ampllar
3 Core 2 . an,

1110
3,7,7.  ,114 319
1 Core 13 am,

Sip

41011617
N2 404 1 914

25914 No
25916
25977 re.
25918

..-..

214929
"97
369

25929* 4._
25930 ''''

74
259304 300
219131 24o
251132 250
251302

,.._,°°5

251303 ....
7141304 009
2N1300 ........

.4453.4 .n.'41.° .47Mi4/0 150
2111483 2 SS
.N1485 217
341507 .._.°20
:51524 .;
251702 3

.151711 la
251889 509

253691 109
253692 24
253693 250

7536.4 30.
253102 100
203703 100
203704 100
203705 104
2113706 109
703707 100
253700

1017253709 100
253710

¶09203711 109
203712 2 00
3N3713 1 n
103714 1 M
2143715 3.31
253716 36025372, ,
253775 ,,,_-""

'''''
751730 46
703737 1 ON
2143734 1 30
2573725 2 46
253138 2 00

254917 47p
254918 950
254919 1 28
254970 174
2144921 560
2144922 OSP
2144923 1119

254924 924
254926 950
254927
154928 1151
204964 77 0
254965 259
254966 250
254967 250
219968 254
254969 31p
r/040, 8 SO--- -1)2185011 9 37
255030 449
2145033 45,
255035 1 60
2145036 1 95
2115039 3 90
255086 344
75500 7

35128 1.12
35138 3.50
35139 330
35140 1.07
35143 2 SS
35152 3 10
35753 2 47
35154 2 SG
35200 093
35201 2 MI
10280 2 00
40290 2 00

1104030935,
40311 970
40312 1.64
40313 1 n4037,

1440315
40324 1.
40325 2.414032651I N403460024641 30
40347 OOP
40340 1.1I
403E0 NP

80743 340
90147 109
1C1474 109
8C1478 1M
6014 10 200
60148 109
801480 12p
8014813 139
80 1480 130
80149 10p
BCI498 129110149C 130EIFW10
BCI52
80753 230,
80154 179
8057 II,
:277:;: 111,9

BC1515 top
aC1584 129
1115811 1*00759C

1 1 p

BC159A 120
8015913 139
110159C 180

8C2590 27p
80260 309
802608 329
BC260C 33p
130261 330
BC26121 349
802618 3S0
BC261C 360
EIC262 319
8C282A 32p
802629 33,
8C2520 34p
BC243 30p
11024311 310
8C263C 3*
BC264 404

2,
:221'48 159
13C2664 314
8C2668 37p
80300 4S,
BC301 449
60302 439
8C303 47p
130304 45,

00223
130224
00232
00233
130234
60237 14
80238
802394
1313239C
602404
1302400
B131410
802410
B07424
B132420
1302434
1113243C
8024421
1302440
1302454
80245C

802460
1302494
1302490

00
50
11

74
129

SIP
57p
NO
St9
730
819
67p
659
709
720
050
VP
00
Id

20
SO

00
31

11

B01379
BF R80
BF R81
87190
130528
89561
89598
89119
1301198
139 TM
89W10

00w 
EIFW43
EIFW59
80W87
8F4490
80012
130013
OF 119
BFX20
BFX,29
B9030
89034
89037

250
59
55
11

915

00
10
46N
49
48
40
41
47
00
53
22
w

910
509
804
...,260

4717
1 OD

709

ki ji5004
115115015

k4115°16
MJ2500
MJ2501
241

5413000 2.19
5113001 2.25
1413701 2.56
51.14502 3.111

61.16340
51.11370
64,16371
5411520
MJE521
1,4412955
61163055
MJE3739
MP8111
M98112
MP8121
MP8122
MP8123
MP8512
MP0102

5.55
2.45

3 34
2 19
225

53p
974
11110

Up
949
Up
alp

SS
CO

31
36
40
16
59

3110

Preaareugh
CePeClar

100049 500V 74

47 WO
MO 16 14925 5 Sp

KC 413 n0
100 63 2617

*la Moltocore
re 339

6 co,. Np
12 Cole 469

2141890 979
251593 4911
201974
2112060 7 14
702102 no

253740 239
253741 2 76
2113766 2

379

399
250088 379255003 373,

255176 Op
2145127 3110

40361 076
40362 47F

222
40364 2 IN
40372 1.51

BCI60 422/
60161 480
110167 100
SC11374 109
867670 13p

130307 139

13C307A 140
8C3078 1M
13C308 12p
B030134 134,

802504
80250C
80433
60434
80435

41
98

SO
19

80043 709
BF 668 1 00
1191(84 24
BF 585 240
80086 24

5499103 239
MPF104 29P
MPF105 299
Ma 112 599
1499121 1 61

MINI FILM 103 103 no
220 10 Icy

50 Cor 1 37 2142217 300
DO

203771 1 if
253772 1 83

2551213 310 40373 751
40374 SI

BC1613 709 8030138 149
8C305

80436 IP
610437 1119

80087 24
89088 24

24753638 214

MU 54(5
TRIMMERS

1 4 5 549
100014H. 239
2 IMF
11100110H01 279
2220E
140010H/I ZN
5 5 650F
720CMAH07 310

220 N 170
220 25 2:21,
220 40 260
220 63 blp
220 NO MO
330 16 110

337 75 nP
330 63 240
470 76 229
470 25 300

Saimaa Carla
S.ngle 140
Stereo 27p
Mio. Single 124
1.4.n, Ste m° 15p
4 core 4 Screens

44p
4 Core 1 Screen

640
8 Core 610

7142218
21422 IBA 260
252219 224
2527190 219
252220 229
252221 229
2522214 230
2142222 2417

21422224 24
7142223 2 50
7522234 4 16

2617777 1.44
2153779 1 70
210799 3.27
7537% 2 73

2 07
253792 2 N
753744 26.
253819 210
2531120 no
703421 1.64

tOP

i al
255130 379

4N''''
255133 229
2115135 347
255136 n6
255137 230
296730 lap
255139 alp
755140 259
255147 251,

2

40389 10
40390 177
40392 1 20
4PA: 1 1I)

40" ,1 ..79
40406 ...4
40407 ,'44.
40408

.1-.12,7
40410 .,' ra
40411 4.,,,7

BC Ins 709
13C1611C 10p
80189 709
801680 109
110613C 10p

90170 159
BC1704 170
1301708 179
130170C 7*
80171 12,

8C30911 15p
1303098 16p
803090 17,
BC317 150
0C318 4,
80320 2SP25,8C321

-60327 14p
130328 140
8C337 ,

80438 No
80439 900
80440 910

Bp"' ' '0
613442 930

50575 ' '1'
80530 1 30
80535 759
80536 750
80537 900

80089 10
80018 44
130 019 110
130037 1.20
139039 500
BFY41 1 16

89.110 27pBFYS1
89052 Do
09063 497

M953641) 400
51954356 601,

"e5651 7 470
24756518 47
MP56530 ss... 0
4956560 MP
51956567 329

1°°°°°5 139
MPS4106 759
MPSAIO 2Sp

USVEIC 201IVAC 170 40 13P
470 83 43P

12 Core Np 752303
31II252368 269

253822 06,
343.23 -53874 1 704.'4255143 259

755172 159
40417
40422

..f=
801714 150
BC 1718 150 6C338 -."

159
BC347 20p

130538 1100..a,.
.`"--...

89056 310..._
8945GA Per

MPS412 29p
MPS413 489
MPSAI4 41399060(00(56113539CCAPS2/45179

10.9 12p
1Sn9

3..-22.19 114
47nF 324
1170nF 3°.1513nF 37p

470 100 10P
WOO 16 N0
IMO 25 no
9300 40 4110
1000 63 UP
2300 16 404
2203 25 1113p

A,,,,i cprd
5011 RG580 310
7SO UHF 314
7532 VW 2110

30011 Flat 140

152369 799

21423090 109
202405 009
'142 0 1 ISr. 4'
252411 3 10
2142412 1100

2142477 959

753979 799
253827 78p
253854 449
253855 3077,

2538554 407,
253856 45p
753858

205175 500
300

2551 80 434
2551133 100
255184 I 10

255188 1 IS
205109 110

404674 ?:
40513
40537
49543

.N2,,
..,74

40594 PPP
40595 900130677
40000 2,'pn

BC 172 72a
BC I724 75p

BC 17211 , s0

BC 1720 159
80173 119
8C1738 160
BC I 73C ,00
BC174 21p

80350 209
80382 30o
803821 300
80383 300
505331 309
BC384 309
30384 20p....

_eft
1 10

817540 000
1 20

ROS75 129--
B13676 77p

70P
80678 639

89075 760
80074 509
80077 4100

0 PO8 00o
59055

751,1
85481 149
856441 959

MPSA16 300
247S818 659
MPSA20 439
MPS442 49p
MPS443 MP

1MPSA55 21.,
M95456 30p

2204 --
Polly isnateed
Mae Pro-pes

E 3 Sales
10071 1004

2200 03 7119
2201 43 134
4703 16 760
4700 20 Ns

Rainbow
Ribbon Cable

10 Way Up
74 Way 1104
40 War 3110

202483 259
25204 24
2152491 400
2524144 404
2742847 1114

37pli
714385414 4
1538594 31p
753860 lip
253066 904
2538770 3110

205190 no
705191 700

7145193 SOP
205194 710
205209 24p

40601 4....
40602 I 118

440604
I ..

.40608 2 4
40622 1 a

801744 249
801748 249
8C175 757
EIC177 113p

1017/4 256
61017715 211,

3C4°7 309
30408 744
30409 309

30413 259
30414 250

80" ' 1 3,
80777 1 32

80018 1 55
130014 1 30

130032 3 47

05W67 1 00
4SW70 I 00
BSX19 24
45020 240
70,27 400

M95065 400
MPS/166 470

IMPSA70 410
MPS/192 360
5190833 319
1.495101 024
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CRICKLEWOOD - STOCKING PARTS OTHER STORES CANNOT REACH!
Items not fully covered on this list include: OPTO 7 seg LEDs, LCDs bezelled LEDs, Lamps,
Lampholders, FUSES: 20mm 1 inch, slow or quick blow. Fuseholders. CONNECTORS: DIL. DIN.
Phono, 1 mm, 2mm, 4mm. Bulgin USA. I.E.C. KNOBS: Plastic, Aluminium, Anodised, Collet, Pointer.
SWITCHES: Toggle, Biased, Rocker, Rotary, Slide, Oil, Push. METERS: LCD, Analogue. Test and
Panel. TOOLS: Pliers, Cutters, Strippers, Trimmers, Cable Cutters. And much, much more.
All in stock items (that's 95%I posted same day. OFFICIAL ORDERS FROM SCHOOLS. GOVT
DEPTS ETC WELCOME. OVERSEAS ORDERS WELCOME ICWO + ADEQUATE POSTAGE).
QUANTITY DISCOUNTS BY NEGOTIATION.
CRICKLEWOOD ELECTRONICS LTD., 40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET.
TEL: 01-4620161. Telex 914977

71012
T1S64
T1597
715884
T1590
41591
11592
11S93
V11106 M
VNI5AF
VN66AF
270107
ITX1071
2TX109
ZTX300
110301
211(302
21)(303
71)(304
ZTX310
ZTX311
ZTX312
218313
110314
270320
Zr X330
ZTX341
27%500
21)(501
ZTX502
ZTX503
210504
ZTX510
ZTX530
ZTX531
7TX650

44,
670
118p

62p
216
30p
309
549

1144

854
10p
10p
12p
13p
1,4

234
15p
354
32p
350
36p
24p
35p
354
299
14p
14p
14p
17p
24p
34p
240
25p
On

DIACS
86100 40p
5T2 234

THYRISTORS
Sensitive Gate
Small Si6441

254444 1.80
81101 5000 1.40
13108 2.10
255083 374
2145064 404
88101 75p
00039 06e
BROSS IW 10p
O 0055 300 170
88456 509
T1C44 364
T1C47 505

4. I IL 12 Amps
TTTTT 10220

S.Mi. A 100v
El 200V
C 300v
D 400V
M 600V

TIC106A 449
T 1C10661 479
TICIO6C 480

11 TICINO 69p
IC1060 600

TIC116A 544
TIC1168 689

IA TIC116C 71p
T1C116D 734
TIC115M 809

TIC12134 72p
7101268 72p

- TIC126C 73p
11C1280 T14
TIC126M 964

SIEMENS
THYRISTORS

1 2 amp plastic
eel 801061100V1

006
Bst 801131200V1

70p
Bet 801461700V)

1.12

4 7 amp 414stiC
Bst 80206110091

10p
Bst 1302131200V!

1.10
Bst 130246 1700/1

2.00

TV Thyristas
2644414 1.0
BT101 50031 1.51
431106 150
11116 Use
TIC1 I6M
BTI19 1.701
BT120 1.501
07121 1.30
81139.600 2.50

TRIALS
Texas 400V

TO220 Case
T1C206D14A1 lip
'DC225131611749
710226011311 Np
M23601121)

1.16
TIC2461311611

1 22
/C253D120A1

110
"DC263132511

2.11

Other Triers
7N575617051

1.44
2561551101271

3.38
4043210.96601

2.23
4048611051 1.15
40512 2.70
40576110861

3.33
40842 1.92

DIODES
114344 3013

1N621 704
14623 92p

114914 Olki
114916 104
Iroise 1.47

1141192 1.75
151194 IA
1/41194A 1.901
1N11954 2.41
1641198A 2.0
11412014 rz
1141204A
151206 1.20
153063 369
153065
1N3492 141
1613493 2.20
11434936 2.20
153602 314
1/43604 46p
1143768 300
153768 4.50
11437680 4.50
1144001 49
1144002 P
1144003 5 p
1144004 5 P
1144005
1144006 650
1144007 70
104009 20p
154149 Op
154150 18p
154448 22p
1614517 22p
1145172 30p
1145176 04p
155400 12p
'145401 10
'145402 149
"645403 169
155404 169
1615405 17p
155406 XV
'N5407 19p
'N5406 209
1N5024 52p
11.45625 1100
1145626 62p
1145627 Sip
1544 10p
15131 40P
15134 66p
15421 1.00
154216 I.00
15940 104
15941 lip
15961 220
44118 20
44129 67p
44144 289
44430 14p
A1133 489
AAZ17 27p
84100 22p
04102 260
84115 250
84133 400
BA138 309
136142 209
0A144 150
134155 16p
131156 35e
136182 40p
136201 18p
136202 260
136316 250
136317 259
134311 30p
BAV10 lap
84419 154
B4420 150
BAV49 160
04013 100
BAX16 114
136038 20p
BAY44 15p
BAY93 104
001030 709
8131036 700
13010413 1110p

813104G 1100
8E1105 620
881056 57
15610531 SIp
081096 49p
B Y 126 20p
84127 22p
11134 52p
04182 1 IS
811884 65p
81206 360
131207 3Ip
331223 1.56
81297 Up
BY299 56p
B Y0514500 1.40
BYW11 1000

214
1300412 100 1.10
1314412 200 1.40
EWW12 400 2 00
130)(10 349
134050 2000 100
131055 350 62p
410)(71 350 1 10
130071 600 1.62
11133 15p
11144 lOp
111921 INt
111923 15p
1112002 279
M22361 I 80
0110 700
0447 2179

OA9 10p
0491 100
0495 20p
0A200 200
00202 20p
62655086F 769
SPD9000 750
SP D9002 09

BRIDGE
RECTIFIERS
1910 shown .n

brackets)
1 ismP lope

W0111031 20p
000212001 259
W0414001 299
W0618001 NO

2 amp type
Square with hole
50111001 37p
00212001 40p
50414001 40p
5051801 560

6 arm NW
Swore *1161.61e

P440111001 50p
3.00212001 719
0.50414001 1110

PW0616001 1100

25 amp type
Metal clad with
hole
00111001 2.20
K0212001 2.30
K0414001 2.00
K0616001 140

Propri 00000
,11141,11

C 1500
68003700 1.10
64164
64179 60p

ZENER 0100E5
400 50OrnW

E24 Series
2 4.474 Op

I 3 Wan
E24 Sen.
3 3 82V 15p

25 Wan
624 Series
7 5 75V 1.10

SW wire ended
following

VA117674y/3.
4V7. 546. 7V5.
8V2. 0V1. 901.
10V, 12V, 200,
33V 510. 620.
68V 1.25

104 Pos. Stud
Following
voltages only
7V5. 13. 18. 20.
24. 27. 30.33.
68 82. 91. 100.
110 116

20410s Stud
182893 serie01
624 values
705 75V 2.00

0910
ELECTRONICS

2145777 45p
255778 110p
255779
41425

09100
89104
139025

M2.3
BPX60
BPX61
BPX63
897(79
BP)(86
COX13
C0023
COX33
10304
10360

1-±a72:
LD56A
LDSIA
1D52C
1055C
1057C
10804
10864
1.138711

1D211L2
1D461
10466
1D468
1.1g4477Z

L0478
10479
10481
10486
10468
10489

0599
ORP12
RP460
139463
11132
11163
11164
T1165
11166
11167
11178

Tg;
111116
1111313
111139
111209

11111;1;1

111224
111.228

711312
TIL313
111401
1:t403

1.10
1.14
114
2 47
2 47
6 76
4 75
3.48
193
4.50
4.16
40,
530
484
160
12,
129
120
150
160
300
315p

309
100
22p
220
759
400
250
1 45

65
17p
120
1 45
1.65
27p
1 2S
1 70
1 8$
81p
120
2.15
2.65
71p
1 ss
195
225
231
236
509
160
135
1 10
240
240
190

1::
32p
42p
1.18
165
3.50
3.80
4.10

NEW OPTO
DEVICES

Inc. Superbrigh1
see next column

0
CONNECTORS

30 WAY
Solder type
M9e 1.0
Erns* 2.0
Angled PCB
Male 2.6
Fmale 2.0
Cowers 100

MASS FUSM
100mA.5 Amp
State value in

amps and we will
supply nearest

to above
20mm slow 176
20rnm quick 10p
1.25" slow 17p
1.25" quick 10p

ICE
MUL11-
MEM

Mcrotest SO
61650

Suptensl 651:16
02.7

NEW OPTO
DEVICES

Now LEDs
Now in mock

- red
0.
V yekm
Large dinused

R5D 99 711

G5D 115p 12P
45D 154 124
Smell disused
R2D 15p Op
G2D 12p 104
420 124 lap
Micro 0 l -
RID 260 22P
DID 27p 259
410 77p 259
Large clew
RSC 120 149
GSC 174 130
45C 17p 139
Sump boon.
Leer/1100
Penes angina./
R5U 316 290
G5U 0p 344
v5u 42p 340
Tn caow

RGY8 Op Ms

LINEAR IC.
AY1-50W 96p
A03-8910 3.00
603431312 4.40
AY510103A 3.0D
AY5-2376 5.09
CA3000 4.90
CA3001 4.96
CA3002 4.60
CA3005 115
CA3007 4.92
CA3010 1.30
CA3012 1.75
CA3013 4 12
CA3014 2.36
CA3015 2.62
CA3018 759
CA3018A 2.00
CA3020 2.00
CA3020A 3.90
CA3021 3.20
CA3022 3.12
CA3026 1.52
CA30284

10.0CA30286
CA3029 1.44
CA3030A 2.97
CA3033 5.44
CA3034 518
CA3036 2,75
CA3039 1 50
CA3041 147
CA3042 3.47
CA3043 2.75
CA3046 Op
CA3047 450
CA3048 2.15
CA3049 3.21
CA3050 4.11.
CA3051 3.00
CA3052 2.92
CA3OSI 1.00
CA3054 1.0
CA3059 2.90
CA3060 4.08
CA3052 1194
CA301356 2.15
CA3068 4.21
CA3070 3.3
CA3071 3.39
CA3075 2.10
CA3076 142
CA30781 2.25
CA3080 1.0
CA30801 3.16
CA30806 700
CA3081 110
CA3085 1.35
CA3086 489
CA3068E 2.35
CA30896 1.0
CA3090010 3.30
CA31306 It,
CAT 110E 14
CA31407 Up
4A1366W 2.40
041366 2.64
IC17106 6.85
IC17107 UM
ICL 75l1 1.10
ICL8038 2.99
ICM3355 Np
LC7120 3.70
LC7130 3.20
LC7137 400p
19391 470
16353 IGM
1/355 Op
LF354 1744

1F357 1.0
1913201 2.51
1913331 3.30
15347 1.110

191374161 lap
191374114

1M1004 4.00
781101 4.14
LM114 6.76
LM137K 11.62
161301611 1.0

L 2.
LM331ANM305AH

LM3055 571
LM3075 1.06
LM307N 450
LM306AH 3.16
LM300AN 2.14
LM3011H WM
LM30117 1116

LM309K 210
LM31014 1.96
16131014 1.7
LM31114 104

L 2.

LM311NM317K

LM317MP 1.04
LM31774H 1.411011

M 2.L
119331185 1.0
1913196 2.46
1643195 2.19
LM320 - See
79XX Soon Volt.

1MReoulat3245ors
1843371( 4.76103371149

1.86
1993371 1.96
10339AN 1.50
19933914 47p
199340 - See
785% Series Volt
Regolstors
1993456 LN
10348N 624.
1M3495 1.09
1843501( 4110
18435914 1.44
LM36014 3.1111

1993765
L143775 1.0
1.037814 3.40
LM3795 4.79
1M3801414 75p
199350148 1.50
1643814N 2.26
1M38114 1.40
LM3834 1.12
1.843831 3.0
1M38461 1.40
1.0386611 Up
LM38654 1 20
1993865 143
103911460 1 70
10391640 1.93
1993925 764
LM39314 No
103945 3.80
LM3913K 1352
LM709513 64p
LM70904 180
LM710CH 715
LM71005 52p
LM711CH 1.311
1071105 700
LM72304 1.21
10723C5 400
1.0725C64 3.40
1.6472501 3.11
161733 OP
LM741094 1118.

LM74ICN 16P
LM741C4414 Ng
LM74704 611
10748C0 1.00
LM74804 310
199130314 1.20
LM130414 2.50
LM13055 3.10
1013075 2.75

'ACM 1:2
1.161438 410
1991496 1.14
1991000 3.21
1991507 2.10
101812 COO
L0133 4.00
LM1820 2,16
1991620 4.79
1991030 2.45
1611845 4.12
LM1848 255
LM1850 2.75
LM1871 3.00
1841872 4.7
101815 7.46
1991009 3.77
1 M290761 2.70
102907148 2.0
L0291761 1.
1029175 1.16
1842524 6.77
1643301 1.0
1M3302 74
1 543401
LM3403 75,
1613405 1.46
103900 ilp
11143905 1.25
103909 790
103911 1.20
7.43914 2.50
74915 2.50
1843916 2.60
LM425001 2.63
1042505 2.31
19913600 1.69
6103712 118
MB3756 3.80
088719 7.0
053200 164
MC13133
LM130361
MC1304
16113045
MC1305
1013055
MC1307 )
16113075
MC1310 --.
19913105
79C1330 )
1114133014
MC1352 1 75
MCI456 1.10
MC1456
711458
MC1441411 577
MC11951 176
114C14913
161166

MC3340 1.45
NE531N 1.35
NE5439 2.50
NE540 4.95
NE544N 1.80
NE555 lop
NE556 45p
NE558 1.89
NE560 3.25
NE565 1.18
NE566 1.49
NE567 1.37
NE570 4.07
NE571 379
NE55341 150
0M335 7.20
PLLO2A 4.95
PLL031 12.75
RC4136 59p
RC4194 3.95
RC4195 295
S5666 2.59
SAD10241 pOa
SAS560 2.59
SAS570 2.50
SAS59D 2.55
SAS590 2.59
SFF96364 7.99
SL470 3.47
SL490 3.47
9.610C 4.00
SL611C 4.00
SL612C 4.00
SL620C 5,00
SL621C 6.00
SL623C 10.00
SL630C 1 00
51.6400 5.00
SL641C 614
SN76008 310
SN75018 310
5147500311 2.16
SN76013N 214
56470235 '

S94700335
55760335 2.14
56176110 225
5576115 2 65
11476116 2 75
31476226 345
31476228 2 90
5576477 4.0
51476530 1.10

51476550 Np
S576666 1.96
5041P 1.95
5042P '1.49
TA7210 1.50
TA7204 1.95
TA7205 899
767222 1,46
TA7223 3.74
TA7310 1.49
TAA263 3.99
100300 3.91
144320 2.05
TAA350 314
TAA521 1 50
TAA522 2 47
TAA550 739
TAA560 235
744570 2.35
146621 2.76
7/0361A 2.50
TAA6610 2.90
T*A700 2.0
TAA 930 2.50
74.4.9308 2.0
TAA970 2.46
744991D 2.45
TAD100 2.00
18412045 lip
18.4331 150
100341 2.03
786395 1.63
18A396 1 50
786450 114
7134460 1 63
1114500 2.97
TB/15000 3.11
TBA510 2.14
1045100 306
TBA520 2.57
TBA5200 2.71
TBA530 2.66
7665300 2.74
786540 2.72
TBA5400 3.74
154650 3.11
TBA5500 3.27
TBASIOC 2.87
1E10570 2.37
18/5700 2.4411

TbA581 111'
171641 3.00
7861551 1.110

756673 4.0
TBA700 2.38
1817000 2.37
1711720/0 2.60
786750 2.24
TBA7500 2.04
1867906 2.11.
74141300 790
1134110 lip,
034820 750
66/820M 751
1134920 1.15
7869200 1.4
TBA950 2.
TBA990 2.

869900 2.74
TCA105 3.00
TCA160C 2.67
106210 3.75
TCA220 3.44
TCA270 2.40
TCA440 2.20
1C0450 2.16
TCA640 4.15
TC0560 4.15
10/0608 4.15
TCA730 4.10
TCA740 4.09
TCA750 4.111
TCA760 2/6
TCA330 3.80
7C48000 3.110
7CA8305 1.99
1CA910 2.1f
TCA940 1.0
1001002 3.35
TDA1003 3.14

1061004
7061008
7DA1010A
TDAI022
TDA1024
11:01034
TDA2020
10/2030
1042522
1012530
TOA2540
TD/2541
1012560
1002571
TDA25611
7062590
TOA2591
1002600
TDA2610
TO01611A
TDA2640
7063000
11061
11062
11064
11071
11072
T1074
T10131
11062
11063
11084
T1.170
TL430
11494
UAA170
UAA180
UL8121303
UP0575C2
UPCI156
502208
201414
25419
2141034
2062346
27622
21033

111
7400
7401
7402
7403
7404
1405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482
7483
7484

74067485

77490
7491
7492
7493
7494
7495
7496
7497
74100
74104
74106
74107
74107
74199
741,0
74118
74118
74119
74120
74121

772i
74126
74128
74132
74136

24174142
74143
74141
74145
74147
74148
7410
74151
74153
74154
74155
74156
14157

* THE LAZY WAY Phone your order through on Access, Barclaycard, Visa or American Express
for immediate service; no extra charge, no minimum order.
* THE TRADITIONAL WAY Send cheque. PO or credit card number. Cash not encouraged but
accepted Ino coins please). All in stock items shipped same day.
* THE IDEAL WAY Call in and collect. We are on the main Edgware Rd (A51 just II miles from
Staples Corner and approx 3 miles from Marble Arch.
VAT Please add VAT at the current rate to all orders except books. VAT not chargeable abroad.
POST. PACKING Et INSURANCE Standard small order charge is 70p (more for heavier goods)
Export orders minimum E1.50.

74169
74100
74161
74162
74163
74184
74165
74166
74170
74172
74173
74174
74175
74176

,7077
74178
74180
74181
74182
74184
74185
74195
74186
74190
74191
74192
74193
74194
74116
74196
74197
74198
74189
74221

710
48p '
Pp
40,

40p
40p
411p

1 17
2.50
567

5411
49p
39p
464
68p
413,
1 15
Bop
9014

909
4 69
2 50

460
450
450
401
400
40p

770
77p
630

711.5 TTL
741500 lIp
74101 lip
141503 tip
141503
741504 124.
741505 12/6
741009 12,
741510 124
741111
/41012 10
741.513 150
741514 22p
741515 1.20
741520 12p
741521 1M
741522 12P
741527 120
741028 114
741530 129
741532 130
741033 14p
741537 lip
741538 149
741540 12p
75512 789
741547 36p
741561 149
741554 14
741555 144
741.573 18p
741.074 18p
741075 18p
741576 184
741078 184
741580 1 20
741583 339
741085 39p
741586 16p
741590 229
741592 254
741593 244
741593 24p
741595 360
741596 50p
7415107 20p
7415109 234
7410112 20p
7115113 721/
7415114 Dp

;:trli7
3

2'34p
7410124 09p

7:t:13: 2"250
7415132 33,
7415136 24p
7415138 240
741.5139 77p
741.0145 709
7410147 99p
7415148 69p
7415151

1 37p39p
7415154 790
7410155 Z99
7415156 3114
7415157 274
7415158 254
7415160 304
7415161 3511
7410162 35p
7410163 36p
741.5164 409
74151135 50p
7415168 849
7t11
4111(4 70p

7415173 554

;V11117: 39p39p

27:t218; 1 20
193p

21111:7
lest190

7: 36p
741.0192 XV
7415193 37p
7415194 320
7415195 32p
7410196 46p
7415197 470
7410221 50p

17:222:7 56p
7410212 560
7415243 X,
7415244 509
7415245 70p
7415247 50P
7415248 550
7415249 550
7415251 30p
7415253 320
7415257 290
7415258 330
7415259 560
7415261 15110

7415266 1116
741S273 530
7415275 in
7415279 380

7415280
7415283
7415289
7415290
7415293
7415295
7415298
7415299
7415323
7415324
741.5325
7415326
7415327
741S347
7415348
7415352
7415353
7415362
7415365
7415366
7415367
7415368
7415373
7415378
7415386
7415390
7415393
7415385
7415396
7415398
7415399
7415445
7415490
7415540
7415541
7415640
7415641
7415643
7415614
7415668
7415669
741.5670
7415673
7415674

116,

34.4

46,7
40p
75p

1.00
1.4
2.99
2.30

2.30
960
Np
584
5134

7 215

ZIP
7)p
27p
lip
59p
110p

1 14
464
42p
117p

1.10
170
1.0
1.30
116

Slp
99p
90p
flp
1114
1.15
196

9.99

74C1154 1.11
710165 200
74C173 980
710174 Sp
74C175 766
740192 Up
74C193 11110

740185 516
74C195 74
74C200 10.0
740221 1.20
74C901 1.91
74C902 71p
74C903 2 30
74C901 1.94
74C905 10.N
74C907 1 91
740900 1.07
74C911 9 59
140912 8.00
74C914 2 N
74C9I5 100
740918 2.50
74C920D 0.50
74C922 150
14C923 5.00
74C925 6.00
74C926 11.10
74C928 6.00
74C929 5 20
74C930J 7 11)
74C932 3.12

'runt
74500 20074502 28074504 260
74508 sop
74520 300
74530 100
74532 709
74540 1 46
74564 102
74565 1 at
74574 754
74585 2 95
74586 62p
745112 754
745113 014
745124 296
745132 109
741.5133 60p
745138 974
745139 1.10
740140 250
740153 7 96
745157 2.20
140163 3 00
740174 150
740175 320
74510 1.40
745189 1.40
745194 1.90
740200 4 50
745201 2.40
745225 2.40
745261 300
745262 850
745287 2.10
745288 1 99
745289 1 57
740301 320
745470 3 25
745471 525
745473 12.50
745474 3.14
745475 7.05
745571
745573 5.00

6.01

7414 TIL.
741400 116
745401 1.62
746104 1.14
74506
74510
741411
741420
74521
70430
746440
75461
75453
74144
74H55
75160
741462

1.9
1.16
1.45
1.46
1 46
1.46
1.14
1.76
1.66
1 46
1.40
1 70
1 75

741 TTL
74102 1.00
74110 1.70
74147 125
74174 1,20
741.85 4.20
74186 1.50
74193 2.30
74196 2.10

74C CMOS/111
74C00 77,
74C04 21M
74010 286
74C14 1110
74C20 266
74C30 3114.
74C42 Illp
74C45 1.40
74C73 SIp
74C76 570
74063 1 74
74005 1.34
74C86 1 10
74C09 5.0
74C90 1.05
74C93 1 41
74C95 1 00
74C107
74C151 2.14
710154 4.15
70167 2.29
74C140 1.54
74061 1.16
74C162 111
740186

CMUt.
400040 10P
4001 100
0002 Hp
4006 ale
4007 16p
006 32p
4009 244
4010 244
4011 104
1012 15p
4013 209
4014 46p
4015 39p
4016 20p

:111
320
444.

4019 250
4020 44p
4021 380
4022 390
4023 120
4024 324
4025 120
4026 77,
4027 200
4028 37,
4029 43p
4030 14p
4031 1 11
4032 506
4033 120
4034 125
4035 596
4036 2 .0
4037 130
4038 394
4040 40,
4041 406
4042 394
4043 54
4044 41p
4045 994
4046 444
4047 394
4048 390
4049 22p
4050 2304
4051 Mp
4052 490
4053 48p
4054 Op
4055 830
4056 Np
4059 4.75
4060 42p
4063 79p
4066 22p
4067 2.22
4068 lip
4069 134
4070 139
4071 13p
4072 134
4073 130
4075 13p
4076 444
4077 13p
4078 1M
4081 T2p
4082 12p
4085 456
4086 531
4089 1.20
4093 206
4094 694
4095 754
4096 70p
4097 1153
4098 744
4099 904

0 CMOS
4502 504
4503 250
4507 33p

1 19
Op
484
Hp
110
1 10
50p
397
203
PP
90p
59p
59p
46p

4508
1510
4511
4512
4514
4515
3516
4518
4519
4520
4521
4526
4527
4528
4532
4534
4536
4538
4539
4543

4 3
2 99
554
99p
Np

4553
4655
45641

4569
4554
4585

*o

1-81
3153

794

COMPUTER IC4
CPUs

1002 704
6502 134
WOO 2.18
6802 2.40
6809 120
0035 30
8060 10 0
80806 2.50
80854 3.0
0900 57 75
99130 21 0
SCMPI 20.00
2801 2,95

MEMORIES
2101 400
2102112 136
2111 1 204
211412009592P
2532 2.88
2708 2.26
2564 ' 7.00
2708 1115
27161501 2.11
4764 4.25
4044 4.50
4060 914
41161200nsl 760
41183 3.26
4164 4.25
51011450P51 1.16
5204 7.50
6116 3.50
6514 3.30
6810 1.15
7489 1.55
74189 4.00
7415289 3.25
741.5188 225
74LS287 105
7415235 1.5n

ZERO
INSERTION

DR. SOCKETS
lop., 4111

441 an 570
LUMIC lee
mcluding

COMPUTER
SUPPORT

ADC0804 3.95
4000816 14 90

DC0817 10 06
6452376 5.90
.CM7555 804
1NS1671 20.00
1NS1771 20.00
11401791 30.00
MC14661. 650
MC1488 15P
MC1489 50
MC4024 325
MC4044 328
19650250 10.00
11650398 10
1405303 6.36
MM5307 12.76
44105357 21.56
1157105 14.00
N45157109 12.00
PAM57160 12.00
51057161 12.00
841058174 11.0
R025 31C ele
R02513UC 7.80
SAA5000 3.00
5405010 7 10
5005012 7.10
SA/5020 5 50
SAA5030 914
5065040 15.00
SAA5041 15.00
S665050 8 50
SA/5052 II sq
T MS6011 3 16
UL6/2003A 1154.

13126

8128
8195
8197
OIL S95

B"4596r
011598
6522
6532
6821
6845
5847
6850
6852
6875
8131
8154
8155
8212
8216
8223
8224
8226
9126
8236
8243

822551

8253
8254
8255

:;t;
8279
8304
8544

1.20
990
900
6006
85P
900
850

6.50
315

1 12
6.50
0.50
1.10
2.0
414
375
9.00
3.50
1 II
114
Ise
I le
250
250
5 76
2.60
840
2.50
3.09

10.00
2.19
4.00
1.00
3.75
414
114

8601 1 n
8678CABN 19.9
8832 214
0033 236
9097 3[41
9099 3 GO
1601 5 56
)602 2 0
280ACTC 2.14
ZROADART 5.50

ZROAuedon
MAW
IN425Ea
20442686
26527E13
2542110

6 75
2.70
3.39
2.97
SN
4.14

VOLTAGE
REGULATORS

ISee also
Loma, ICs1

Positive)
100mA

78105A 31s.
781121 )3p
78115A 309
781241 30p

100mA 105
781.05CH 110p

78112CH Np
78115CH 110p
78124CH 8011

500rnA 10202
7805M 474
7812M 47p
7615M 47p
782454 47p

1 Amp 70220
51051 380
78121 310
78151 300
78241 31p

1 5 Arnp 103
78056 1 IS
7512E 131
78156 I 34
"r11246 1 X

Nogatrye
100mA 1012

79105 50p
19112 50p
791.15 684

500mA 10202
7905M 59p
7912M 59p
7915M 594
792431 59P

I Amp 00228
79051 44p
79121 440
79151 140
79241 411p

1 5 Amp 103
79056 I OD
79124 114
79156 110
79246 1 99

Venable
1700174 Pos!

214
LM13714 1200
1M30914 100
L.M3176 342
111317MP Np
1993171 176
I.M3376 4 60
1.0337MP 173
1993371 175
1993456 3.10
LM350K 450
1.5.43966 13.52

DE SOL DE RING
PUMP

Nose 7 46
Spam Nose 85p
1,0004 SOLD

GREAT VALUE'

GRAPHIC
PROCESSORS
EF9365 44.00
6E9366 14.00

HE ATSINKS
CLIP ON

10114C1219 1114
7051BF45111114
6018113C1091

1110

102201110291
711*

Many other sinks
slack including
power sinks
Please phone

Rechargable
Seller*.

Guaranteed
minimum 500

rharpes
HP211 2041 2.10
HP2144141 1.76
HP7114H1 Np
HP1111 24H1

2 n
Chargors

1 VIE H
A51.814616 io
of eny HP type
Abo,e 615 59
TYPE P
PP3 0 50
TYPE A
HP11Up In 4
at a lime, E5.116

QUARTZ
CRYSTALS

Please enquire
about types
not fisted

32 763046 Np
100105 2.S
200051. 2.75
1 00MHZ 2 10
1 006MH4 2.74
2 00MH4 2.21
2 09715210H2

314
3 27685110 1.0
4.00066 119

19439434114
300

4 43361964.4
110

500991. 1.50
6 0014/4. 1.50
6 9375M61.

00MHa 1.50

10 00MHt 175
18 00M14: 1.0
20.00145. 1.95
27 648MHE 2,110

48 OONSIt 1.75
 00 000144 2.95

SS MIN
Ceramic 1.1,990P

VALVES
D086,87102

1 31
ECC82 122
ECC83 122
ECC84 122
E 586 180
6134 2 99
6184 2 SO
K 766 10 76
6188 12 50
PC900 1 76
PCC84 300
PCC85 340
PCC89 I 99
PCF 86 230
PCF 201 3.00
PCF801 2.S7
PCF802 2 11
PCL82 1 90
PCL85 2 20
PCL86 210
PCL805 220
P0510 4 95
P61200 2 99
P1504 2 11
PI.508 236
PL519 775
P1802 4 17
P4813 162
P45130.0 263
616 250

PLUGS &
SOCKETS

UHF 74.259
Low low

Importer quality
5011

Line piuy 45p
Reduce, 154
Round ski 40p
Syr ski 409

B5C 5031
Plug 1 10
Socket I 00
Line skt 1 16

 KEYNECTOR
lame Wire Mein.

Safely Block
4795

RELAY (MINI'
45116 2 way
1517 6 17v

I amp coma,
6280

CANNON TYPE
AUDIO PLUGS

3 PIN %LW
Male 1 70
rt.... 1 65

5445461 ;Chassis'
Mat.. 150
I einaii. 2 35

JACK PLUGS
Hoge Discouni

to quemity
please phone
MY 204

304
Meim

11/10110132p06

Mom 206
'onto. Mora 12P

: mni Stereo
3So

nun Metal
Mono 204
JACK SOCKETS

Chasms
it Mom. 204

Ste retl 256
2 ruin Mor 15p
3", nini Mono 154

Lone
5. Moon 20p

" Mer9 304
5155. 304
Sieren

Meta! 400
3 min Mono 15p
,6, Mono

Line 20p

T Books m
snick Seidl hit
Free I vane,
B OOKS mo VAS,
1Poi,

Ira

Manual iBitilei
10 50

Dot) novels.00
4 50

001 41,, Data
3 95

Inifirf.p.r. 3 95
Memory .11.111

495
A111110 Radii.
Hlik 450

11.11krtb..,.i. 3 95

COAX 130
44 Metal

Plug 250
Socket 24P
Lme Skt 40e

3 DIGIT
LCD

MULTIMETER
2 amps AC DC
100,01,

7517V IACI
Incredible al

034 50
;SAE to .nqs

sOecs1

ETI MAY 1983
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SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS

325 EDGWARE ROAD, LONDON W2 1 BN Tel: 723-4242

CRIMSON ELEKTRIK
No Modules Price No Price

2580
2581
2582
2583
2584

CE 608
CE1004
CE1008
CE1704
CE1708

40 Mono
100W 4 Mono
100W 8 Mono
170W 4 Mono
170 W 8 Mono

18.26
21.30
23.90
30.43
30.43

WE ALSO STOCK
ALL THE POWER

SUPPLIES TO DRIVE
THESE MODULES

2615
2616
2616a
2617
2618

Complete Pre -Amp Kit CK1010
Complete 40W Stereo Amp Kit CK1040
Complete 80W Stereo Amp Kit CK1080
Complete 100W Stereo Amp Kit CK1100
Add on Moving Coil Kit MC12K

£80.00
£105.00
£116.00
£131.00

£21.74

2585 CE3004 300W 4 Mono 42.60 PS. THESE KITS AND 2619 Pre -Amp Power Supply Kit PSK £17.39

2585a MODULES ARE
FE 908 90W FET. Mono 25.65 EXCLUSIVE OF VAT
2585b FE1704 170W FET Mono 33.48
2585c BD1 Bridge Unit for Modules 7.13
2608 CPR 1X Pre -Amp Module 41.70

VELLEMAN KITS
No Description
K610 Mono UU using LEDS.
K1798 Stereo UU using LEDS
K1874 Running Light Kit
K2571 Light Computer with EPROM
K2569 Three Tone Chime
K2575 Microprocessor Doorbell 25 tunes
K2544 Complex Sound Generator
K2032 Digital Panel Meter
K2557 Digital Thermometer
K2545 50Hz Crystal Time Base
K615 High Precision Stopwatch

Description

Price
8.18

15.53
12.56
36.23

6.56
15.53
8.28

15.53
26.57
11.39
43.13
Price

WE STOCK A WIDE
RANGE OF BOXES
TO HOUSE THESE

KITS IN. FROM
VERY SMALL TO

VERY LARGE
19" MAXIMUM

PS. ALL KITS
INCLUDE VAT

Some are easy some are hard

No
K2543
K2555
K2566
K2572
K2574
K2577
K2579
K2583
K1682
K2580
K2551

Transistor Ignition
Digital Freq Counter for Receivers
3 Channel Coloured Light Organ
Universal Stereo Pre -Amplifier
Universal 4 Digit U/D counter with memory
Electric Motor Speed Control
Universal Start/Stop Timer
Heating Controller
Microprocessor Universal Timer (no case)
Electronic Power Switch Dimmer
Central Alarm Unit

9.97
37.74
15.53
6.56

34.16
7.59
6.21

75.00
48.37
10.00
18.70

TELETEXT KIT
This unit will make your TV fully remote control (infra -red) and bring you closer to the amazing world of teletext. The kit can also be updated to incorporate full Prestel, and with a keyboard
this can give you full message facilities for ordering foods or sending and receiving messages (E.G.) Booking your Holidays!

With a microcomputer as an alternative keyboard the world is even greater adding bulk updating to viewdata computers an receiving telesoftware for implementation to any

personal computer.
Even without the Prestel option, Telesoftware from the Teletext pages free!

The full features of Teletext, including subtitles are all included in the basic kit.
An attractive stylish case is available to complement the finished kit.

Basic Teletext Kit (no box) £130 + VAT P/P £2.50
with box £144.95 + VAT P/P £3.00
box by itself £14.95 + VAT P/P 75p

PRESTEL ADAPTOR
A Prestel microcomputer adaptor togive full autodialing toyour.microcomputer.
All the usual Prestel facilities are added via this unit, plus many more, and, can
operate to any viewdata computer.

You can shop from home, bank transmits messages and receive software,
which means that the uses your micro can be put to are limitless.

The unit is not restricted to just the UK, for at least 28 countries use the Prestel
viewdata format, so you can also mail-order from anywhere. The Prestel unit is
suitablefor most micro computerseven the ZX-81, soat the push of a button, the
technology of tomorrow is in your home today.

COMPONENTS
Device Price
Z80A 3.20
Z80A PIO 3.20
Z80A CTC 3.20
6800 6.50
6810 3.00
6821 4.25
65022CPU 7.50
2114(200ns) 1.80
2708 3.00
2716 3.20
2732 7.50
2532 3.50
2764 (200ns) 11.00
ADC0816 (8 bit) 14.90

We stock a very wide range of
opto-devices, from Int ra-Red to
LED's to Opto-Couplers.

Check us out for compelitive
prices and helpful service.

We also stock 74 series 74LS, C mos, transistors, capacitors, resis-
tors, LED's, zeners, diodes, jack plugs, mains plugs XLR plugs, can-
non plugs, arrow switches BNC connectors, reducers, photolak,
developer, PC board, sensitive & normal, boxes, wire cutters, strip-
pers. Edge connectors, pots, batteries, digital pulsers, logic probes,
prof o -boards, vero board.

This isjust a small sample of what we stock, if you like tosee more
send £1.00 to us for our NEW 1983 CATALOGUE.

PLEASE REMEMBER TO ADD VAT + 60P P/P

ANTEX
Soldering Irons
X25 25W 5.30+
CX 17W 5.30+
C "iron" 15W 4.80+
CCN "ceramic" 15W 5.30+
Wide range of bits and elements in
stock now.
Soldering iron stand 2.40
We stock multicore solder for normal
use or fine.

BOOKS

ORYX
'so -tip Cordless Iron 31-90+
Miniature low voltage
soldering station 13.95+
Oryx50 50W temp controlled 15.50
Oryx super 30 5.90+
All irons are 240V mains. Earth
Leakage current is less than 3 ua.
The temperature controlled iron can
be controlled within ± 2% tempera-
ture range from 200'C to 400 C

New Books
Please Note. Books are VAT exempt but add £1.00 to cover P/P

The 9900 Family Data Book 10.00
The Opto-Electronics Data Book 4.00
The Bipolar Microcomputer Databook 4.50
The Interface Circuits Data Book 7.00
The TTL Data Book 8.50
MDS Memory Data Book 3.95
The Linear Control Circuits Data Book 4.00
The Voltage Regulator Data Book 4.50
The Power -semiconductor Data Book 9.00
TTI Data Book Volume I 9.00
TTI Data Book Volume II 8.00

Why not try our mail order service, it's fast and efficient. We
take Barclay, Access, Am Exp, Diners or Cheque.
Cheques made payable to Bradley Marshall Ltd.

10 ETI MAY 1983



NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

DIGEST
Disc Jokey?

Despite the fact that LP records
are a bit bulky when strapped

to your waist, Audio Technica will
be introducing (in April, or so
we're led to believe) their AT 727
Sound Burger. Assuming this is
not an April Fool's joke played on
gullible journalists, details are as
follows: the Sound Burger will
play LPs or singles through its
own headphones or an external
amp and speakers, on any
'reasonably flat' surface, driven
by its own batteries or an optional
mains adaptor. The turntable is
belt driven, the arm is dynamical-
ly balanced (we think that means
springs), the cartridge is magnetic
and the price is £89.95 (recom-
mended, including VAT). As we
said, it'll be appearing in
April . . .

No More
Surveys!

We've been overwhelmed at
the response to the survey

in the February issue - the box
containing the replies is too heavy
to lift - but if you haven't sent
yours back yet, please don't
bother, as processing will have
taken place by the time you read
this and it will be too late to
count. A special thank you to all
the overseas readers who replied,
many of whom went to the trou-
ble of posting their forms by
airmail.

Drawing The
Line
Somewhere

AutoCAD is a two-dimensional
computer -aided drafting and

design package which runs on
8 -bit and 16 -bit microcomputers
under CP/M-80, CP/M-86 or
MSDOS/PCDOS. It is a general-
purpose package, suitable for a
wide variety of applications, in-
cluding architectural and land-
scape drawings, mechanical,
electrical, chemical, structural,
and civil engineering, and
printed -circuit design. The
AutoCAD package, complete with
drivers for all currently -
supported devices, is available in
the UK from PO Box 100A, Sur-
biton, Surrey KT5 8HY (01-399

8530) for approximately £630.
Special dealer and
distributor/OEM prices are also
available.

AutoCAD acts like a word -
processor for drawings. It lets the
user make drawings from simple
components such as lines (of any
width), circles, arcs, and solid -
filled areas. Drawings may be an-
notated with text of any size, in-
serted at any point and at any
orientation. The drawings can be
stored on disc and in turn used as
components in other drawings.
The ability to define parts
libraries simply by drawing them,
and to write custom menus (via
ordinary text files), allows
specialised application systems to
be easily developed under
AutoCAD. Drawings may be
created through keyboard com-
mands, with a light -pen and on-
screen menu, or from existing
paper drawings via a digitizing

All resistor values in ohms unless marked

(c) 1978 Frank Lloyd Wright Foundation

used by permission

tablet. The large set of editing
commands allows drawn objects
to be moved, copied, modified,
erased, rotated, and scaled ver-
tically and horizontally.
Repetitive patterns such as brick
walls or memory arrays can be
generated automatically. A full bi-
directional zoom facility allows
working on the drawing at any
level of detail.

Drawings can be plotted to
any desired scale at any point
during the drawing process. Each
drawing color may be assigned to
a plotter pen and line
Utilities supplied with the
package can convert drawings to
or from an ASCII text file. This
allows user programs to process
information entered in graphic
form through AutoCAD, or, con-
versely, the viewing or editing
with AutoCAD of drawings pro-
duced by data from user pro-
grams. If the quality of these
samples is anything to go by
(originals were A4 -sized), then
AutoCAD would be useful in our
workshop, let alone a design
studio.

Satellite
Colloquium

UNISAT-1, Britain's first TVI
L./broadcasting and business
satellite, is to be the subject of a
full day colloquium, organised by
the Institution of Electrical
Engineers, to be held at the IEE,
Savoy Place, London WC2, on
Tuesday, 17th May, 1983 (9.15am
to 4.45pm). Non-IEE members
are very welcome.

Speakers have been invited
from BTI, BAe, Marconi, IN-
TELSAT and the BBC. This
meeting is designed to have wide
appeal and is expected to be very
popular. Admission is £17.25 to
IEE members, £28.75 to non-
members. For further informa-
tion and booking contact: Karen
Kimpton, IEE, Savoy Place, Lon-
don WC2R OBL (telephone 01-240
1871 ext. 308).

Make Light Of
Soldering

Two new products from Light
Soldering Developments

Limited are aimed at making
soldering easier. First is not en-
tirely new, but a modified version

of an old favourite, the LE40 24 V
temperature -controlled iron.
LSDL say that they have now in-
corporated proportional control
and that this much improves
temperature control without
temperature swing or overshoot.

Recently introduced is the
SK18 kit which includes an LC18
iron with three bits of different
sizes, tweezers, three double -
ended soldering tools, de -
soldering braid and three metres
of cored solder. Ordered direct
from Light Soldering
Developments Limited, 97/99
Gloucester Road, Croydon CR0
2DN, Surrey, the kit will cost you
£14.55.
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Velleman electronicelectronic kits have gained respect for their high quality and the varied range which
covers many applications in the vast field of electronics. All kits are designed and developed
using the latest technology, giving them appeal, not only to the hobbyist and enthusiast but
also to the experienced engineer.
The fully illustrated Velleman Kit Journal is available free of charge upon request and has full
technical specification on each kit in the range. All kits are graded by difficulty from 1 to 3
and can be purchased direct or from the stockists listed below.
. . . and remember, we have a 'rescue service' for instances where enthusiasm exceeds ability!

K2584 - Precision timer
(timing from 1 sec
to 99 mins 99 secs. I
Actual size: 235 x 110mm

K2586 -Serial Controller/ Emulator
(designed primarily for use with
K2578 Velleman Eprom programmer)
Actual size: 100 x 160mm.

OTHER NEW KITS
recently introduced

K2580 Electronic powerswitch dimmer
K2581 Stereo volume and tone control
K2582 Stereo audio input selector
K2585 Codeclock
K2588 3 Channel sound to light unit

VELLEMMI UK.ud
P.O. Box 30, St. Leonards-on-Sea,
East Sussex TN37 7NL, England.

Telephone: (0424) 753246

FREE SOLDERING IRON
with orders of
£25.00 and over
when accompanied

by this
voucher.

K2587 -240W Audio Power Amplifier
(inc. power supply)
Approx. size: 270 x 130 x 190mm high

K2583 - Heating/ Temperature Controller
(available in kit form or as
a built and tested unit)
Actual size: 235 x 110mm

n n n re>trr t tit* X1° \\\,...\\.\\.\\\

21111111

CNN UNION
Cal LANNI
OMNI UNION

r:lease send me your free catalogue of Velleman electronic kits:

11:fr

KBS16 and K13512 -
Membrane Keypads
(available with
or without legend)
Actual size:
65 x 100mm
100 x 100mm

VELLEMAN STOCKISTS
Baxol Tele Exports Ltd., Ballinaclash, Post Rathdrum,

Co. Wicklow, Rep. of Ireland.
Bradley Marshall Ltd., 325 Edgware Road, London W2 1BN.
S 8 R Brewster Ltd., 86 - 88 Union Street, Plymouth, Devon.
Marshalls Electronics, 85 West Regent Street, Glasgow, Scotland.
Retail outlets are required in most major towns and cities.
Write for full details, including retail discounts.

ME NM MIR MI= =M MI= NMI
ETI

Name
Address

L.,-ETI
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Shorts
 For those of you who know what
DIN 41612 is, Enclosure
Technology Ltd (Unit G,
Southampton Airport, Southamp-
ton SO2 2HG) have added a wide
selection of these standard edge
connectors to their range. (Those
whodon't know what DIN 41612 is
might care to take a look at either
the Analogue Board or Real Time
Clock projects published in the last
coupleof ETIs).
 Oops! We gave you the wrong
address for BICC-Vero's new
catalogue. The address we should
have given you is: BICC-Vero
Electronics Ltd, Industrial Estate,
Chandlers Ford, Hampshire SO5
3ZR. Direct your mail thence,
please.

 3D Digital Design and
Development, 18/19 Warren
Street, London W1P 5DB inform
us that they have introduced an
interface card for the BBC micro
that makes it possible to connect
said machine to their low-cost IN -
LAB modular interface system.
Cards already existed for using
Commodore, Apple, Sharp, Sirius
and other micros with the system.

 Use your Apple as a storage
'scope. Details of the Applescope
made by RC Electronics Inc., are
available from Pete & Pam Com-
puters, New Hall Hey Road,
Rossendale, Lancs BB4 6JG.

 A new portable computer is
on the way from Texas In-
struments. Called the CC -40, it
features enhanced BASIC, 6K (ex-
pandable to 16K) user RAM, ex-

pansion port, and TI's Hex -bus
expansion peripheral port, all for
a suggested price of £169.95.
 Digithurst have added a
graphics package to their
Microsight computer vision
systems. They can be found at
Leaden Hill, Orwell, Royston,
Herts, SG8 5QH, telephone 0223
208926.
 More news from Texas, this
time to say that they have been
busy with their M2CMOS process
for gate arrays. The first of a new
series of products is the SCX6224
(for which a performance evalua-
tion device is available with data
sheet) which is a 2400 gate array
with internal gate delay times of 1
nanosecond and input frequency
capability of 125 MHz.
 Looking for a modem? Thorn
EMI have published a shortform
catalogue (that means it ain't got
many pages) of their range,
claimed to be the largest
manufactured in the UK. Thorn
EMI Datech Ltd, Spur Road,
Feltham, Middlesex TW14 OTD.
 Those people at TI have been
busy - there's another new com-
puter, aimed at beginners and
called the TI -99/2. Costing
around £75, it will feature an
elastomeric keyboard (ugh!),
16 -bit processor, 4.2K (expan-
dable to 36.2K) user memory and
software on solid state cartridges
as well as cassettes. TI Ltd, Man-
ton Lane, Bedford MK41 7PA.
 Norbain Electro-Optics are
getting into micros - waves, that
is, not computers. They will be
marketing the Microwave
Associates Communications Inc.
range of GaAs Gunn oscillators,

transceivers, detectors, and
antennae. Norbain Electro-
Optics, Norbain House, Boulton
Road, Reading, Berkshire RG2
OLT.

 Turn your ZX Spectrum into a
word processor using the new
Sinclair to Centronics interface
that allows you to use high -
quality printers. Some software is
provided with the device, that
comes from Euroelectronics,
Zin House, Oakfield Street,
Cheltenham, Glos GL50 2UJ.
 Order one for your living
room: Control Data's CYBER 205
Series 600 computer is capable of
792 million calculations per se-
cond, has eight million 64 -bit
words of real memory (two
trillion words of virtual storage),
and models start at the bargain
price of a mere £3 million.
 RAM Electro Acoustics Ltd,
The Granary, Bracondale, Nor-
wich NR1 2EG have been ap-
pointed sole UK agents for the
Harksound range of audio
turntables.
 'Good morning campers' will
probably not be the way you'll be
woken up on one of Southamp-
ton University's Computer Holi-
day Camps. Details from Dr
Lionel Wardle, Computer
Holidays, 37 University Road,
Southampton, SO2 1TL (send a
large SAE).
 Salford University is also get-
ting in on the act by organising
machine -specific short courses.
Details and dates from the
Microprocessor Short Courses
Unit, Dept. of Electronics and
Electrical Engineering, University
of Salford, Salford M5 4WT.

Pico Print?
Datac Limited of Altrincham
have recently renewed their

agreement to distribute the Epson
range of mini -printers which in-
cludes the world's smallest ther-
mal printer, the M-30 series.
Measuring 60.2 mm wide x 32.9
mm deep x 10.8 mm high and
weighing just 30 s, the 16 column
M-30 makes it possible to
manufacture ultra thin, pocket-
size calculators and other hand
held devices with a printing fun-
citon. Also available from Datac
is the Epson M-25 13 column
model which has a similar
specification. For further infor-
mation on either the M-30 or the
M-25 contact Datac Limited,
Tudor Road, Altrincham,
Cheshire, WA14 STN. Telephone:
061-941 2361.

Free File
Forget about catalogues -
Elkan Electronics have pro-

duced the Elkan File, which con-
tains details of all the items they
sell. Sounds rather like a
catalogue, doesn't it? The dif-
ference is that there are no
staples! This is a very cunning
move because it means that the
contents spread themselves all
over your desk making it impossi-
ble to ignore them.

Featured in the catalogue, I

mean file, are the Nanos quick

North Sea Sun
On the West German North
Sea island of Pellworm the

construction of the largest solar
power plant of Europe has started:
from July 1983 the sun will pro-
vide the recreation centre and
surrounding houses with elec-
tricity. On an area of 16,000
square metres, (the area needed
for two football fields), AEG-
Telefunken (West Germany) will
build up the 300 kW solar
generator which will directly con-
vert the sunlight into electricity.
In order to be able to continue to
farm the island's valuable
grassland the solar generators will
be installed on structures with a
minimum height of one metre
above the ground. This DM 11
million (f3 million) project is
financed mainly by the German
ministry for research and
development and the EEC. Dur-
ing the test phase the plant will
provide technical data necessary
for planning of future solar power
plants up to the MW range. To
this end, the economy and low
maintenance requirements are
very important criteria. Until now
the solar experts of AEG-
Telefunken have derived their ex-
perience mainly from solar plants
in countries of the Third World.

As the recreation centre needs
most energy in the summertime,
it is very well suited for the
utilization of solar energy. Battery
storage provides the power dur-
ing the night and during bad
weather periods. As there will be
more energy available than re-
quired by the recreation centre
the surplus energy will be fed into
the utility grid of the Schleswag.
Nowadays the price for one
kilowatt-hour "solar energy" is
still about DM 2 (55p). The
scientists of AEG-Telefunken
researching on solar energy at
Wedel near Hamburg are confi-
dent to cut the cost by building
up a mass production between
1986 and 1988. Altogether the
EEC is supporting 16 projects on
the development of photovoltaic
sources of energy. Apart from the
complete solar power plant on
Pellworm, AEG-Telefunken is
building solar generators for a
dairy farm in Ireland (50 kW) and
for a navigational school on the
Netherland island Terschelling
(50 kW). It all sounds good, but
who sets the job of cleaning off
the bird droppings?

reference cards for the ZX80 and
the ZX81. It is claimed that the
format of a card, as opposed to a
book, makes it easier to locate in-
formation when you're actually
sitting in front of the computer.
This does depend on how many
cups of coffee you've spilt over
them. Cards for other computers
are available or in the pipeline
from Elkan Electronics, 11 Bury
New Road, Prestwich, Man-
chester M25 6LZ, telephone
061-798 7613 (24 hours). The
cards cost £3.50 each, but the file
is free.
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DIGITAL Et ANALOGUE I.C. SECTION
COMPUTER

74LS

741500
741S02
741504
741505
741.508
741510
741511
741_514
741520
741530
741532
741537
741538
7415,42
741547
741551
74LS73
74LS74
741_575
741576
741S85
741586
741.590
741.592
741.593
741.5107
7415112
7415123
7415125
7415126
7415132
7415136
741.5137
7415138
7415139
741.5145
7415148
7415151
7415153
7415155
7415156
7415157

11

11
12
12
12
12
12
25
13
12
13
14
14
29
36
14
18
16
le
15
40
16

30
a
34
34
24
25
34
23
90
25
27
70
76
40
40
30
36
V

74LS161 36
74LS163 36
74LS164 30
7416165 50
7415166 60
7415173 56
7415174 46
7415175 40
7415191 36
7415193 40
7415195 39

7415196 48
7415197 60
741.5221 48
7415240 56
74LS241 56
74LS242 56
74LS243 56
741.5244 55
74LS245 70
7415251 30
7415253 30
7415257 30
7415259 56
7416266 20
7415273 56
7415279 30
7415299 150
7415367 30
7415368 26
7415373 60
7415374 56
7415378 60
7415393 45

7403
7400 11

7401 11

7402 11

7403 12
7404 13
7405 15
7406 20
7407 20
7408 14
7409 14
7410 14

7413
7414
7420
7430
7440
7442
7443
7444
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7482
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74104
74107
74121
74123
74125
74126
74141
74151
74154
74155
74156

18
20
15
14
14
32
60
so
36
40
14
14
14
14
14
24
24
26
20

26
26
36

es
39

so
18

159
20
35
25
25
36

36
34
80
46
20
24
34

33
52

30
50
39
36

74157 30
74190 15
74191 46
74192 46
74190 46
74393 78

CMOS
4000 10
4001 10

4002 12
4006 50
4007 14
4008 32

4009 24
4010
4011 114

4012 16
4013 20
4014 46
4015 40
4016 20
4017 32
4018 45
4019 26
4020 42
4021 40
4022
4023 14
4024 32

4025 13
4026 80
4027 20
4028
4029 46
4030 15
4041 40
4042 40
4043 40
4044 40
4046 46
4049 23
4050
4060 46
4069 13
4070 13
4071 13
4072 13

4080
4082
4093
4510
45111514

4516

T2
13
20
46
46

110
53

4518 40
4520 so
4543 75
4583 90

Many other
types in stock -
see current price
list.

All above prices
are NET and
shown in pence.

ANALOGUE
709C5
709C14
723C14
74105
741 C8
7415
741C14
7415
741C14
748C8
1458 C5
1458C14
7106
7107
555
7555
556
CA3046
CA3080E
CA3130E
CA3140E
LM301AN
L.M308N
LM3171(
LM324N
LM348N

'LM38ON

44
36
57
16
66
47
56
65
36

92
40

450N
500N

18N
80
46
70

7014
90
15
25
66
296
32
65
66

24 HOUR NORMAL DESPATCH TIME
 ESTABLISHED 1965
 ALL GOODS GUARANTEED BRAND NEW AND

TO SPECIFICATION
 APPOINTED SIEMENS DISTRIBUTORS

LAMONT 80
1M381N 146

1M382N 116
LM3900N 60
LM3914N 200
LM3915N 260
NE555V 23
NE556A 46
NE567N 104
RC4151NEI 80
6041E 280
6041P 121
5042E 364
6042P 134
S89 11.23
S1754 16.60
S187 13.26
6556B 214
S5764 236
S5768 235
6576C 235
45760 225
S1469 40
SA80600 425
SA63209 426
SAB3210 311
SA83211 166
SAB3271 329
SAB4209 497
SAB8256C

36.40
S042007 965
SDA2008 676
SDA3205 724
SDA3206 406
SAD1024 900
SAJ131 238
SAJ141 278
SAJ205 810
SAS231W 2110

SAS251 142
SAS580 198
SAS590 196
SDA56804

15.55
TAA761 104
TAA761A 49
TAA765A 62
TAA881 103
TAA8654 59

TAA2761A 72
TAA4761A 113
TAA47654 120
TA81041K 187
TI3A120AS 62
784120U 72
TBA800 75
TBAIOS 75
TBA820 75
7881458 62
7881458B 40
TCA105 120
TCA10513 109
TC4105G 140
TC42504 185
TC4205K 200
TCA335A 66
TCA345A 109
ICA345W 177
TCA671 131
TC4780 211
TCA871 114
TCA955 229
TCA965 138
TCA965K 120
TCA97I 92
TCA991 80
TC4991K 100
TDA21302 120
7042003 133
10A2030 160
T04405013 144
TDA4290 166
TDA4600 134
TDA4700A 546
T0447184 435
TFA1001W 262
71071CP 25N
71072CP 4514
71074CN 100N
TLO81CP 25111

U44170 1.6
UA41701. 162
U44180 185
U4A190 141
XR2206 300111

214414 SON
ZN424P 66
ZN425E 350

CRYSTALS
lin MHz/
0.032768
0.100000
1.000
1.8432
2.000
2.4576
3.2768
3.579
4.000
4.194

102
463
463
320
241
288
186
12e
102
126

4.433
4.915
5.000
5.026
6.000
6.144
6 5536
8.000
8.867
10.000
18.432

128
157
157
no
157
157
12s

1.m
176

157
188

ZENER DIODES
400mV,2 7-35V 7p; 1.3W/303 -100V
15p; 20W/7 5

REGULATORS
7805, 7806, 7808. 7812, 7815, 7818.
7824 each 40p. 78105, 78112, 78L15
78124 each 32p 7905, 7906, 7908.
7912, 7915, 7918, 7924, 79105,
79112 79115, 79124 each 50p

BOXES

High COW* Black ABS plastic or the
cast plain or stove grey.

W D ABS Plain Stove Gr
50 50 25 - 5001P 8)p 5001 123p
100 60 25 2002 96p 5002P 117p 5002 154p
113 63 31 2003 100p 5003P 143p 5003 11144,
121 66 40 2004 116p 5004P 1627 5004 210p
152 82 50 2005 134p 5005P 216p 5005 2111p
192 113 61 2006 2366t 5006P 314p 5006 401p

VERO RANGE plastic boxes
L W D
72 47 25 21024

120 50 35 21390
180 110 55 21391

G RANGE professional Instrument
r.4.,." Cases

134 90 44 21089 L7.64
57p1.., n4 140 64 21090 (MC
"I." 302 170 84 21091 £15.78

VEROBOX CASES
to give a completely professional finish to a much valued
prefect.
ABS. light grey top; dark grey bonorn 2 anodised panels

L D H TYPE PRICE
205- 140 40 21034 E4.52
205 140 75 21035 05.02
205 140 110 21036 £6.54
180 120 39 21037 E4.11

180 120 65 21038 E4.40
180 120 90 21039 £4.89
155 85 39 21040 £3.31
155 85 60 21041 £3.31
155 85 80 21042 £4.30
125 65 30 21047 £2.48
125 85 39 21048 £3.16
125 65 50 21049 0.66

METERSLa ge range of types in stock; also probes,
<tads, accessories, e c
PANEL MOUNTING in 50, 100. 5000A; 1, 5, 10, 50, 100
500mA; IA either model.

MU Range
50 x 45mm

£2.66

MULTIMETERS

Ne156A
NEW -
20KCl/V
AC/DC/-
RES/d8

in 23
ra ges:n

130 x 88 x
37mm

E11.2014

YNVIOTR
20KII/V,

AC/DC/R/
dB/Transis-

tor Test:
in 21

ranges:
145 x96 x

45mm
(16.4574

T Range
60 x 45mm

15.96

CONNECTORS
OM *UM)
12.146 plug SP

EP
3 lip Op
4 ttp 1*
51180^I 176 114

61x10°1
gg

204 204
30s 307

JACK PLUOLAK14
MONO a
mama al 5M
pa* 12a
STEREO

no e4s
so 2

cyan* al Oa 614
Pe* Pe ap tee
Ma*
36661 *
*no Lla

I/ -SOW,
9 My REP Idsis pp 1404 Ple

25 120. 204. 104
31 116p ESP

1

122p

PARALLEL TYPO
Plug Sat

15 way 1.10 1 30
20 way 1 1..6
26 way 103 '
34 way Tab 116
40 way 1 OS 2.10

haps N. mamas,. Soap
aave gam maa,

IC SOCKETS

PR"'
rch 26 ter

1 LION
14 1 LION
15 6 1 ION
16 11 7 20N

12 2.40N
22 14 2 ION
24 15 3 SO

20 16 3 SON
40 16 6.0001

10C Cenmeurs

Tway

=
Aloft

1110

RECHARGEABLE CELLS
AA 1010: C 2411p, DPIAH) 410p, PP3 17.2V1
441p; 18.401540p
CHARGERS
PP3.NC75 (5.Mal; NC756 (any 2
Dees AA, Cot DI NC123013.112111

CAPACITORS
Polystyrene. Siemens
5% Tolerance 160V
5, 7, 10, 12. 15. 18, 22, 27, 33. 39p6 15p,
47, 56, 68, 82. 100, 120. 150, 180, 220.
270, 330, 390, 470, 560, 680, 820pF, 1n.
1n2. 1n5, 1178, 2n2, 2n7, 3173, 3n9, 4n7.
10p, 506, 6178. 8n2, 10n, 13p
Ceramic Very small 1.8, 2 2, 2.7 etc, up to
In 5p each. 1n5. 2n2. 3n3, 4n7, 6178,
10n, 22n, 6p; 33n.47n,7p) 100n, 8p
Polyester, Siemens Layer Type 7.5mm
lead spacing 100V
In, 1n5, 2n2. 3n3 4n7, 6178, 6p, 8n2. 10n
12n, 15n, 18n, 22n, 33n, 47n, 7p 56n. 68n,
7p, 82n. 100n, 9p 120n, 150n, 11p; 180n,
220n, 12p; 270n, 330n, 330n, 390n, 470n
15p; 560n, 680n. 24p: 10mm spacing luf
26p; 15mm spacing 2u2 35p: 22 5rnm.
spacing luF 400V Up: 3.33uF 100V 690. In
depth stocks.

ELECTROLYTICS
1/63 1000/10

2.2/25 I 1000/16
2.2/63 1000/25
4.7/63 1000/40
4.7/100 1 1000/63
6.8/40 2200/6
10/6 2200/16
10/25 2200/25
10/40 11 2200/40
10/63 12 4700/16
10/100 15 4700/25
22/10 9

22/25 11
22/40 12
22/63 15
22/100 16
47/3 2
47/10 11
47/25 12
47/40 15
47/63 17
47/100 18
100/3 2
100/10 12
100/16 12
100/25 12
100/40 15
100/63 20
100/100
220/10
220/16
220/25
220/40
220/28
220/100
470/10
470/16
470/25
470/40
470/63
470/100

TANTALUM
BEADS
0.1/35 13
0.22/35 13
).47/35 13
1.0/35 13
22/16 13
2.1/35 18
4.7/16 16
4.7/35 15
6.8/16 16
10/6.3 16
10/16 15
10/25 18
22/6.3 18

27 22/16 30
16 22/25 30

18 33/6.3 24
16 33/10 30
20 47/6.3 30
28 100 /3 30
42 100/10 66
19 For full ranges
19 of very many
19 other types
27 please see Cat
45 82 and/or cur.
73 rent pros list.

RF CHOKES re fwd.
1, 1.5, 2.2 etc. to 3304 ee. 30p. 47,
68, 100 etc. to 680sH ea. 33p. 1000,
1500 etc. to 4700sH ea. 35p.

SEMICO
114914 03
1149148 10
104916
1044007 018

1144148 03
1N5402 14
1N5407 18
2N697 23
2N706 18
214930 233

2N1132 23
2N1302 110
2N1303 511

2141304
2N1305 62

2041306 90
2N1307 67
2N1308 147
2N1309 98
2NI599 100
2041613 25
251711 26
2N1893 32
2N22184 31
2N2219A 26
2N2222A 75

2N23694 21
2N2484 25
2N2646 46
2042904 26
2N29044 25
2N29054 25
2143053 23
2143054 66
2N3055 49
2043405 64
2N3663 15
2043702-11 08
2N3771 180
2143794 21

N2D318.!CTOR
9 a

2143820 40
3823 60
2N3904 14
i143906 15
2044036 46

2044058-62 09
2044124 25
2144126 25
2044284 30
2N4286 18
2144289 23
2044291 24
2144292 21
2044991 82
2145062 32
2145192 110
2145195 106
2045457 V
2145458 32
2045459 38
2146050 380
2146057 375
6F40 152
16F40 1195

404E40 235

40362 66

40406 71
40408 IS

40412 108
40430 100
40594 123
40595 123
40636 117
40673 146'
A9903 16
44113 13
AAII6 9
AA117 13

AA118
A4119
AC126
ACI27
AC128
AC1519
AC153K
AC176
ACY17
ACY18
ACY19
ACY20
ACY21
ACY39
ACY41
AD136
AD142
AD149
AD161
ADI62
AF114
AF115 37
AF116 57
AF117 64
AF124 AF125 37
AF126 37
AF127 37
AF200 10
AF239 114
AF279 30
AFY12 2134N
AFY16 327N
AFY1S0 31014
API18E615N
AFY42 46114
AU108 240
ALI111 (use
W116/
AUY22 10.95
80140 25N

90146 3014
130226 4614
81906 34
5A379 33
BAS40-03 38
134670-03 41
881058 32
88204 67
813409 33
BC1074,9 18
BC1084,B,C 16
EIC109B,C 18
BC121W 3314
BC122Y 100
6C125 20
8C125 20
BC140
BCI41 30
BCI47A 10

BC149 10

BC154
BCI60 25
8C161 30
BC167A 09
BC16713 09
BC168A 96
BC1688 09
BC16913 09
BC169C
BC17713 16
BC17813 16
BC1798 18
BC182 09
BC1821 09
BC183 os
8C1831 09
BC184
9C1841 01)

BC202Y 120
BC212 CO

BC2121 09
BC213 CO

8C2131 09

80214
502141
8C238C
8C239C
BC2589
BC26713
BC300
80301
8C303
BC327
BC328
BC337
8C338
BC413
8C414
BC477
13C546
BC547
5C548
BC549
BC550
8C556
BC557
BC558
BC559
5C560
BC879
80880
BCY314
BCY58
BCY70
BCY71
BCY72
BD130
BD131
BD132
BD135
80136
81)139
BD140
8D644
130679
80680
5E115
13E167
8E173
8E177
13E178
BE24413
8E254
8E255
BE420
BF421
9F457
8E458
BF459
8E597
BE1134A

'N

OS

09
11
16
32
24
30
16
11
14
11
oe
04
24
10

OS

66
OS

10
10
oe
oe

10
36

43
167

18
19
18
15

4614
a
45
27
Z7
30
32

4214
64
64

36
25a
28
25
40
14
14
31
34
36
36
36

1214
67

8FR3941 23
BER79-81 23
8E765 119

192
24
24
24

24
24
24

143
70

110
46

BET66
BFX29
BFXFP1
BFX85
BFX87
BFX88
BEY50
BEY5I
BFY52
EIFY90
8534
5R64
BRY39
135X20
B5X26
8SX83 180
81106 147
BT108 138
BU105 170
BU124 86
BU208 ISO
BUX28 36014
8UX28 546
BUX81 744
8UX85 130
BUZ104 3115

BUZ15 12.27
BU220 523
BUZ23 787
8U224 12.50
811132 825
BUZ33 944
BUZ41A 637
BUZ44A 8.67
BUZ45 12.76
BU148 1594
BUZ504 763
BUZ54A 12.50
BUZ80 734
BUZI33 11.29
BUZ83A 11.95
BUZ84A 12.75
BY164 45
C106D1 46
C0326 460144
00340 490614
C407 17
C0546 128611
C762 40
C1406 77
DO clip for
C1406 and
E2506 10
D1046 SS
E1110 76

01210 76
E2506 164
(13383 20
MJ2955 90
MJE340 66
MJE2955 91
MJE3055 70
MPF102 40
MPS6531 40
MPS6534 42
MPS412 36
MPSA63 38
NAS20665 81
0A47 12
0A202 14
0C28 75
0C29 75
0C35 75
OC.38 so
0084 26
PM7A2 373
PN70 10
PN72 06
040061.1 104
040101T 116
040254 460
72700D 1611

T2800D 104
TAG3-400 160
TAG209-400 16
TAG209-600

130
TIC106J 49
TIC106M 66
TIC1260 64
TIC206D 54
7102260 81
TIC2361) N
TIC2460 106
TIP314 36
TIP32A 36
TIP41A 46
TIP41C SO

TIP42A 46
TIP42C 110

TIP150 75
TIP2955 66
T1P3055 56
11643 50
U763 50
VN1OKM 56
VN46AF 93
VN664F 105
VN88AF 123
W02 26
ZTX300 13
ZTX302 16
ZT X500 14

PAMELA/APS
LED chrome,
red 54
LED yellow or
green 70
(high efficiency)
Moment in red,
amber, green or
clear.
6V 60 mA 45
14V 40 mA 54
LED'.
5mm red 10
yellow 15
green 18
Mountings, 1365

3

DISPLAYS
7 -segment
Common
anode
MAN724 red 75
MAN824 yellow

110
MAN52A green

110
Common
cathode
MAN74A red 56
MAN84A yellow

110
MAN54A green

110

41/ filement
3015E8 mA 255
3015F 15 mA

256

SOLDERING IRONS

Also large stocks of bits, desoldenng
devices, accessories, etc.
ANTEX C 240V E4.60/11, 0.25-240V
E4.7014, CSBP 15.46N;XSBP13.50N ST4
Stand E1.70N
ORYX 50 watt temp. controlled E15.50N
SOLDER 500gm/18SWG (7.50N, Desolder
braid 1.5m 54p

KNOBS
Black plastic
K1 skirted with
spot 16
K2 as K1, 35mm 21
K3 pointer 15
K7 19mm knurled

23
K8 as K7 t skin

23

SWITCHES
Type CK -1P/12 way. 2P/6 way, 3P/4
way, 4P/3 way 48p; MM Toggles - S7101
SPDT 58p; 57201 DPDT 95p; S7301 3PDT
E1.81c 57203 DPDT 96p; Push Button min.
8531 make/8533 break 62p; 8225 DPDT
E1.34.
DUAL IN LINE ERG colour coded 0.3" x
0.1" format. On/Off single throw 2P SDS2
86p; 4PSDS4E1.115.6PSDS6E1.11118PSDS13
E2.11 10P SDSO E2.30. Low cost 0.1.1 4P
014504 OW 014608 E1.00

THERNISTORS
KIM
Disk type, 5mm die
Resistance at 20°C;
6R8, 10, 22. 47,
100, 220, 470, 1K,
2K2, 4K7, 10K,
22K, 476. 100K
each 18p

LATEST EV PRICE
LIST FREE

includes many new additions to items in our
catalogue.
CATALOGUE incl 700 refundable voucher,
70p post free, making A an invaluable buying
guide, with price list.
Large s.a.e. bangs pease Net FREE

RESISTORS
1/4, 1/3, 1 /2. 3:4 watt - all 2p each, 10
of one value 16p
2% Mullard metal film 5.1 ohms - 300K 6p
each. 10 of one value 40p
5% wire wound 3W or 7W, most Ell values
1.2ohms to 8K2 9p each 10 for 70pN

POTENTIOMETERS
Carbon Rotary 1P201 100ohms - 4M7 lin.,
220ohms - 2M2 log. 32p each w.switch
87p. Dual gang IJP201 4K7 - 1M2 lin, or
log 15p w.switch £1.50

SUDERS
58mm, low cost 10K 1M log only asp. Std
58mm mono 4K7 - 1M lin. or log 74p.
Stereo matched E1.25. Graduated bezels,
36p each.
PRESET
Min. 10mm dia. Hos. or Vert. 100ohrns -
1M 13p
Prase) Cermet rectilinear type 89P 100ohm
- 1 m E1.05 each
Preset Cermet 10mm dia. Hod,. or Vert
100ohin - 24p
Plessey MPW T moulded carbon 47ohms
- 2M2 59p each.

CREDIT CARD ORDERS
can be accepted Isla Mall Older
or Telephone. Giro A/c no
31/1171/4002.

iJ
VAT additional at 15% on all UK orders
FREE POSTAGE and packing on UK
C.W.O. orders value 05.75 linc. VAT) and
upwards. Under 15.75 add 40p (inc. VATI

DISCOUNTS on orders over 123.00 - 5%
157.50 - 10%

Not applicable to "Net' gems (shown by 'N
after the price) or to orders paid for by credit
cards.

PLEASE MENTION THIS JOUR-
NAL WHEN ORDERING OR

WRITING IN TO US

ELECTROVALUE LTD
Head Office. Mail Order Dept end Shop

as St. Judea Road. Englefield Green. Eghern, Surrey TVV20 OHB
Telephone: Eghaln ISTD ass). London 871 33603; Telex 264475

Also in Manchester for personal SE101201.6 al -
WO Burnage Lane. Borneo*. Menchester M19 1NA

Telephone 061432 4946
Computing Shop -

71:0 &unripe Lane, Manchester Telephone 061431 4866
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

If fowl olivered
deb: return to
Subsortotton Sertecer
57 Mortuner Strew
London W I

A MON= SEWN.
YOU CANNOT NUS -

USING
TOMORROW'S
TECHNOLOGY TO
SOLVE TODAY'S
BUSINESS PROBLEMS

2
POSTAGE
PAID
PHO
SERIAL NO 245

PAZON
DIRECTOR

MUDMAGS LTD
145 CHARITY

CROSS ROAD

LONDON WC2

B

The above envelope was received by us at our offices a few days
ago. We don't think further comment is necessary.

Inductive Loop
Amp

Reder Sound Ltd have just in-
troduced their model DL1 In-

ductive Loop Amplifier. The DL1
is the smallest in their range and
is primarily intended for use in
the home. It features a current
output stage, which ensures a
constant current into differing
load impedances, internal AGC
and inputs for tape recorder/TV
or high impedance microphone.
The only front panel control is the
on/off switch with an indicator
LED. The unit is designed to
operate in rooms up to 4 metres
wide.

The range is completed by the
LA2 and LA3 amplifiers. Both
feature current output stages, in-
puts for microphone (low im-
ledance), auxiliary and
oudspeaker line (all balanced
and floating), internal limiter and
full thermal protection. The LA2
is a 30 W 2 A maximum output unit

Tech -Deck
Tethnics is expanding its range
of cassette decks with the

RS-M235X, which has three noise
reduction systems. The new
cassette deck features Dolby B
and C and dbx noise reduction
systems, making it compatible
with any type of recording and of-
fering excellent sound reproduc-
tion. In addition, the RS-M235X
offers a built-in dbx disc decoder,
increasing its versatility.

A Code To
Bank On
A n unbreakable code, which

should prove of great interest
to banks, businesses and other in-
stitutions requiring the confiden-
tial transmission of information,
has been developed by Pro-
fessor Adi Shamir of the Weiz-
mann Institute's Department of
Applied Mathematics and Dr
Ronald L. Rivest and Leonard
Adelman of MIT in the States,
reports Bank Hapoalim, the
leading Israeli bank. The cryp-
tographic system is based on an
idea originally suggested by com-
puter scientists Whit Diffie and
Martin Hellman of Stanford
University in the United States.

The idea was to develop a
coding system where different
keys would be required for en-
cryption and decryption. In this
way, a subscriber could reveal his
encryption (encoding) key, so
that all users could send him
messages, while the decryption
(decoding) key would be known
only to the receiver, ensuring
complete secrecy. The new
system uses very large prime
numbers. It takes only a fraction
of a second for a microcomputer
to multiply two 100 -digit prime
numbers to obtain their 200 -digit

product. On the other hand, it
would require four billion years
to solve the reverse problem: that
is, to determine which two
100 -digit prime numbers were us-
ed to yield a given product.

According to the system, a
directory of registered
subscribers will supply the public
numbers of users. At the other
end, the receiver will take the
concealed communication and
use his secret decryption key to
obtain a comprehensible
message. Because no prior ex-
change of secret information is
necessary, the system is very con-
venient for widespread public
usage. It also enables the
transmission of legally binding
'signatures' to a message, so that
contracts, purchase orders and
cheques can be exchanged via
telex.

With all conventional coding
systems, both receiver and sender
must possess the same confiden-
tial key. The new system, accor-
ding to Professor Shamir, "is an
entirely novel concept of public
communication, one which we
hope soon to see widely used." A
prototype computer chip is now
undergoing extensive testing in
Boston. For further information
contact: Department of Applied
Mathematics, Weizmann In-
stitute of Science, Rehovot,
Israel.

dbx, powerful noise
reduction system on the market,
yields a signal to noise ratio of 92
dB with 100 dB dynamic range -
more than enough to record any
live performance, even a jet
engine at take off! For
simple operation, an auto -tape
selector choses the correct bias
and equalisation for the type of
tape being used. In addition, a
new system of level and balance
control features in the RS-M235X.
A single master level slider adjusts
both channels, while a separate

control balances left and right
channels when necessary, permit-
ting smooth fade-in/fade-out ef-
fects. Colour -coded, soft touch
controls aid easy operation and
wide range FL meters indicate
signal response.

Slim in style, the RS-M235X is
available in silver or black finish
and is designed to co-ordinate
with the new range of Technics
hi-fi separates. Retailing at
£176.95 the RS-M235X can be ob-
tained from the Technics network
of authorised dealers.

and the LA3 is a 60 W 3 A maximum
output unit.

Reder Sound also manufac-
ture PA equipment and ac-
cessories as well as inductive loop
equipment. All inductive loop
equipment is designed to be used
in accordance with BS 6083 pt4.
Reder Sound Ltd are at Premier
Works, High Street, Sutton, Ely,
Cambridge CB6 2RB (telephone
Ely (0353) 777252).

A Thorn In
The Swede
A Swedish nuclear power sta-

tion is to be equipped with the
latest British radiation monitoring
systems for routine personnel
contamination checks under an
order worth several million
Swedish crowns (sounds much
more impressive than £s) placed
with Nuclear Enterprises Limited,
of Beenham, near Reading.

As the world's most sensitive
contamination monitoring system
of its type, the Nuclear Enter-

prises IPM7 establishes Britain's
leadership in this exacting
technology. The system permits
highly accurate checks to be car-
ried out extremely rapidly to en-
sure personnel are free from con-
tamination when leaving control
areas. In a matter of seconds,
workers' hands, feet and clothing
are scanned by banks of elec-
tronic detectors inside the IPM7's
specially designed 'walk-through'
cubicle.

Nuclear Enterprises is a sub-
sidiary of Thorn EMI Technology,
one of the major divisions of
Thorn EMI's Engineering Group.

BREAKER ONE -FOUR - SOME GUY
ON A BIKE'S JUST STOLEN MY SHIRT
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Ell-PAK BARGAINS
TRIACS - PLASTIC
4 AMP - 4004, -10718- TAG 136D

I Cff 10 Off NI OFF 100 OR
40O E3.75 E17.50 E30.03
8 AMP 400' - 10220 - TAG 425
000 £5.75 L27.50 E50.00

SLIDER POTENTIOMETERS

Ram Mlinm Lave) Mona
ALL AT

SX63 5 170 obmt mos 5011
5164 5. n On 5X L'q PER PAKSXIS 5 . 771E On saws k 100k be

511111 5 77k tog 8X706 I meg tin

SX40 250 Silicon Diodes -Switching like
154148 DO 35 All good-uncoded. Worth
doubleour price 45w 75mA £1.25

51141 250 Silicon Diodes -General Purpose like
0A200/202 BAX13/16 Uncoded
30 100v 200mA 007 £1.25

OPTO 7 -Segment Displays
Brand New 1st Quality

IJTRONIX DL 707R 14 -pin
Red 0.3' Common Anode Display 0-9
with right hand decimal point TTL
compatible 5v DC Supply. Data supplied.

5 pieces £3 (80p each)
IN 10 pieces E5 (50p each)
PACKS 50 pieces E20 (40p each)
OF 100 pieces E35 (35p each)

1,000 pieces MOO (30p each)
THE MORE YOU BUY -

THE LESS YOU PAYI

BI-PAK'S OPTO 83 SPECIAL

A selection of Large Er Small size LED's in Red

Green, Yellow and Clear, plus shaped devices

of different types 7 Segment displays, photo

transistors, emitters and detectors.

Types like MEL11, FPT100 etc Plus Cadmium

Cell ORP12 and germ photo transistor

OCP71. TOTAL OF 25 PIECES

0/NO SX57A

Valued Normal Retail f1100

Out Price

£5.00

"IRRESISTAILE
RESISTOR BARGAINS"
N. bescriptsee Pnce

SX10 400 Mired "All type. Resistors El
5111 400 Pre -formed la- Vi watt Carbon

Resistors LI
SX12 200 kk watt Carbon Resistors LI
5113 200 ;i4 watt Carbon Resistors El
SX14 ISO kk watt Resistors 22 ohm.

2m2 Mired El
$115 100 I and 2 watt Resistors 22

ohm 2m2 Mired E1

labs 5X12 15 contain a range of Carbon Film Resistors
of assorted values hem 22 ohms to 22 meg Save
pounds on these resistor oaks and have a lull range to
cover your protects
'Quantities approximate count by weight

GUARANTEED TO SAVE YOU
MONEY

SX27A 60 Assorted Polystyrene Bead Capacitors
Type 9500 Series PPD £1.00

0528A 50 Assorted Silver Mica Caps
56pF-150pF £1.00

SX29A 50 Assorted Silver Mica Caps
1 ElOpF-4700pF £1.00

SX30A 50 High Voltage Disc Ceramics 750V min
up to 6KV. Assorted useful values 51.00

5531A 50 Wirewound 9 watt (erg) Resistors.
\ Assorted values 1 ohm -12K £1.00

AUTO SCREWDRIVER/DRILL
Automatic spiral ratchet. Complete with 2 screwdriver
blades. 5 8, 65mm. I screwdriver cross point No 1
three dolls - 2, 2.8 and 3.65mrn -A MUST FOR ALL
HOBBY -BUILDERS 8. CONSTRUCTORS. Order No
ASD/1 53.50 each.

1 Amp SILICON RECTIFIERS
Glass Type similar IN4000 SERIES P44001444001

50 - 500v - uncotki - you select hr PITS
ALL ceded devices - NO duds Mm 50e
50 for £1.00 - worth double ORDER NO 5076

Silicon General Purpose NPN Transdors TO -18 Case

Lock ht leads - coded CV7644 Simdx to 8C147
BC107- ZTEN ALL NEW, VCE 70w IC500mA

Hie 75-250 50 on 100 on 500 on 1000 on

PRICE £2.00 £3.80 £17.50 £30.00
General Purpose PNP Transistors TO -5 Case

Lock lit leads coded CV9507 simux 2N2905A lo
B1030 VC 60 IC 600mA Mm Hie 50 ALL NEWT

50 on 100 on 500 on 1000 on

PRICE £2.50 £4.00 £19.00 £35.00
Order as CV9507

SEMICONDUCTORS FROM
AROUND THE WORLD

100
A Collection of Transistors. Diodes. Rectifiers, Bridges. SCR's.

braes, IC's both Logic and Linear plus Optes all of

which are current everyday usable devices

Guaranteed Value over (II at Normal Retail Price

VOWS

Ion

Only 4.00 Data etc in
every oak

.Order No SW

TECASBOTY
The Electronic Components and Semiconductor Bargain of the Year A host of Electronic

componems including potentiometers- rotary and slider. presets - horizontal and vertical

Resisto nixed values 22ohms to 2M2 - 1:8 to 2 Watt A comprehensive range of

capacitors ...eluding electrolytic and dc'YeSter types plus disc ceramics etcetera

Audio plugs and sockets of various types plus switches, fuses. heatsinks. wire. nuts,bolts.
gromets. cable clips and ryes. knobs and P C Board Then add to that 100 Semiconductors
to include transistors, diodes. SCR's opto's. all of which are current everyday usable devices

In al( a Fantastic Parcel No rubbish all identifiable and valued in current catalogues at well

'vet 125 00 Our Fight Against Inflation Price -

°own- wilht OetheOrBeuSsioni JUST £6.50.
0/No. SX85

BI-PAK

"CAPABLE
CAPACITOR PAKS"

Pak No. Qtr Dektiptile Price
SX16 250 Capacitors Mixed Types EI
SX17 200 Ceramic Capacitors Miniature

Mired E1

Sill 100 Mixed Ceramics 1pf. 5601 El
5019 100 Mixed Ceramics 6110 (I.5rn f £1
5120 100 Assorted Polyester/Polystyrene

Capacitors LI
SX21 60 Mixed C280 type capacitors

metal foil £1
51.22 100 Electrolytics. all sorts El
SX23 50 Quality Electrolyhcs

50-1000 mf £1
SXN 20 tantalum Beads, mired El
'Quantities approximate. count by weight.

BARGAINS
5191 20 x Large .2" RED LED LI
SX42 20 small 125 Red LED's £1

5143 10 Rectangular Green LED's .2 Cl
SX46 30 Assorted lever Diodes

250mw-2 watt mixed voltages.
all coded. New.

SX47 4 Black Instrument
Itnobs-winged with pointer 4"
Standard screw Fit size 29 .
20mm

SX49 20 Assorted Slider Knobs.
Black/Chrome. etc. £1

SAM 12 MOM arid filament Lamps. Lou
voltage and mains - various types
and colours - some panel mounting 61

El

50,

Ise
SX52

6 Black Heatsink will fit TO -3 and

10-220 Ready driRed Hall pice

value El

SX53 1 Power finned Heatsink This heatsink

gives the greatest possible heat dissipation

in the smallest space owing to its unique

staggered tin design pre drilled

10.3 Size 45mm squarer 20mm high 40p

SX54 10-66 size 35mm x 30mm x 12mm 35p

SX55 I Heat Elliciency Power Finned Heatsink

90mm x 80mm x 35mm High Drilled to

take up to 4x

TO 3 devices

C1.50 each

PROGRAMMABLE UNIJUNCTION TRANSISTOR
"PUT" case TO106 plastic MEU22 Similar to
2N6027 /6028 PNPN Silicon
Price: 1-9 10-49 50-99 1000 Normal Retail
Each: 20p 18p 15p 13p Price £0.35 each

SX33A 6 small (min (SI:1ST/SPOT Toggle
Switches 240v 5amp £1 .00

SX35A 6 Rocker Switches
250V 2A £1 .00

SX32A 12 Assorted Jack 8 Ph'ono plugs.
sockets and adaptors. 2.5m.
3.5mm and standard sizes VIM

SX71 50 BC108 "Fallouts" Manufac-
turers out of spec on volts or
gain You test.

SX72 A mixed bundle of Copper clad
Board Fibre gtass and paper.
Single and double sided. A
fantastic bargain £1.00

100 Silicon NPN Transistors -all
perfect Coded mixed types with
data and eqvt sheet. No rejects.
Real value. E3.01
100 Silicon PNP Transistors -
all perfect. Coded mixed types
with data and eqvt. sheet. No
rejects. Fantastic value. E3.013

253055 The best known Power Transistors in the
World - 253055 NPN 115w.
Our BI-PAK Special Offer Price:
100 50 off 100 of
£3.50 £10.00 £30.00

00312 COMPLIMENTARY PNP POWER
, TRANSISTORS TO 253055

Equivalent N12955 - BD312 - T03
SPECIAL PRICE £0.70 each /

10 eft E6-50

Send your orders to Dept. HE4, BI-PAK PO BOX 6 WARE HERTS

SHOP AT 3 BALDOCK ST., WARE, HERTS.

TERMS CASH WITH ORDER. SAME DAY DESPATCH. ACCESS,

BARCLAYCARD ALSO ACCEPTED. TEL 109201 3182. GIRO 388 7006

Add 15 VAT AND 50p PER ORDER POSTAGE AND PACKING

Or& Na
FBI
F112

Fl3

IC SOCKETS
The lowest price ever.
The more you buy the cheaper they come'
Pin 10 off 50 off 100 ott

pin e6p 0.50 DIM
14pin 90p 0.75 0.50
15 pIn 95p £4.00 £7.00

pin 0.50 511.00 00.00

VOLTAGE REGULATORS

10220
Positive + Negative +
7805 - 50p 7905 - 55p
7812 - 500 7912 - 550
7815 - 50. 7915 - 55,
824 - 509 7924 - 55p

SILICON BRIDGE
RECTIFIERS
Comprising 4 x 1 ih
amp rectifiers
mounted on PCB.
VRM - 150 vits
IFM - 1.5 Amps
Size: 1 inch square

10 off £1.00
50 off £4.50

100 off £7.50
Order No. AS: 4RI
BRect.

SINGLE SIDED FIBREGLASS
BOARD

Pieces Size Sg.les. Pike
4 9 r 21" 100 £1.50
3 11 x 3" 100 £1.50
4 13 x 3" 156 £2.00

DOUBLE SIDED FIBREGLASS
BOARD

2 14 x 4" 110 £2.00

SILICON POWER TRANSISTORS-
NPN like 253055 - but not full spec
100 watts 50V min.
10 for ELM - Very Good Value
100s of uses - no duds
Order No. 5500

REGULATED
VARIABLE
Stabilised
POWER SUPPLY
Variable from 2.30 volts and 0.2 Amps. Kit includes -
I - VPS30 Module. 1 - 25 volt 2 amp transformer.
1 - 0.50v 2" Panel Meter, 1 - 0.2 amp 2" Panel
Meter. 1 - 470 ohm wirewound potentiometer. 1 -
467 ohm wirewound potentiometer. Wiring Dom
included Order No. VPS30 KIT
MINIATURE FM TRANSMITTER
Freq. 95.106MHz. Range: iv mile
Size. 45 g 20mm. Add. 9v bait. ONLY
Not licenced in U.K £5.50
Ideal for: 007 -M15 -FBI -CIA -KGB etc.

MORE BARGAINS!

SX5I

'4511

SX59

SX60

$162

5171

60 metres PVC covered Hook-up
wire single and stranded. Mixed
colours
25 Assorted TTL Gates 7400
Series 7401-7460
10 Assorted flip Flops and MSI

TTL

20 Assorted Slider
Potentiometers
40 Assorted Pre.Sets Hor /Vert
etc

10 Reed Switches - glass type
3 Micro Switches - with lever

El

LI

LI

LI

El

El

Use your credit card. Ring us on Ware 3182 NOW and

yet your order even faster. Goods normally sent 2nd

Class Mail.

Remember you must add VAT at 159b to your order

Total. Postage add 75p per total sector.
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CONITECH ELECTRONICS
TRANSISTORS BCY70 17p

BCY71 18p N2368
BCI 076 12p BCY72 * 15p N23694 16
BC108C 12p BD115 50p N2484 2
BC109C 13p 3D131 47p 32904 20
BC113 4 17p 30132 47p N2904A 22
BC115/6 18p 60133 75p N2905
C119 * 32p 30135 32p N2905A 25p
CI39 BD136 32p N2906 22p

8C140 lop 00137 30p 111232906A 23p
8C141 28p BD138 Eis '-232907 23p

C1423 27o 130139 * 35p 2N2907A EP
BC160 32p BD140 * 35p N3053 *
C161 Stp 30204 90p 233054 56p
C169C * Pp BD206 * 75p 2N3055 54p

BC171B Pp 80222 60p 233441 120p
BC172C 9p BFX29 28o 33442 125p
BC173C 99 BFXB4 211n 233702 9p
BC177B 16p BFX87 27p 233703 9p
BC178C 169 BFX88 * 23p 233704 9p
BC179C * 17p 3FY50 24p 2N3706 SP
BC182E1 9p 3FY51 24p 233707 5P
BC18313 'C 9p 3FY52 23p N3708 9p
BC1848 C 9P BFY53 300 N3771 * 17011

BC2I2B OP 3SY95A 23p N3772 I75p
BC2138.0 9P 3U205 150p 2N3773 * 196p
BC214B C 9P BU206 * 170p N3819
BC237B 10p 3U208 155p 233903 109
BC238 13/C 10p MJE340 /Bp 233904 10p
BC23913"C MJE520 65p 233906 10p
BC251 10p MJE52I 70p N4037 409
BC257,8 14o MJE2955 800 234058 * 5P
BC259 16p MJE3055 65p N4061/2 10p
BC301/2 40p MPSA05 20p 2N5457 2Bp

BC303/4 40p MPSA06 20p N5458 27p
BC307A/B
BC308B/C
BC3098/C

10p
10p
10p

MPSA12
MPSA13
MPSA55

24p
24p
22p

N5459 24o
N5550 239

2N6027 213p

BC327 * 12p MPSA56 22p 236028 239
BC328 12p TIP29A/B 34
BC337 -* 12p TIP29C 34p BRIDGE
BC338
BC384

12p
15p

TIP304/13
TIP30C

30p
36p RECTIFIERS

BC413C 10p TI31A/B 33p 1 mp
BC414C 10p TIPP32A/B 33p 05 18p
BC415C TIP41A 42p 01
BC416C 159 TIP424 46p 02 22p
BC477 25o TIP3055 59p W04 24p
C478 * 25P TIS43 30p WO6 28p

BC479 TIS44 30p WO8 32p
60546 10p TIS90 30p 3A/50V 40p
BC5478 09p TIS91 24p 3A/100V 42p
BC54bB 9p TIS92 * 24p A/200V 44p
BC549C 9P 2N1613 34 A/bOV 75p
BC556 10p 2N2218A 250 'A/100V 110p

BC557B Op 2N2219A 25p A/200V 1114
BC558B 9p 232221A 24p A/400V 94p

C559C * 232222 * lip A/800V 1209

Comtech
Electronics

IN AR IC.

.55 *
56 *

741
747CN *
748C

A3089
A3090A0
A3I89

CM7556
F351 *
F353
F355 *
F356 *
F357
M301A
M311
M324
M339
M348
M358
M360
M382
M384
M386
M393
M711 *
M701
M747
M748
M1458
M3900

MC1455
MC1458 *
MC1748
MC3302 *
RC4558
5376115
SN76660
IDA1024
TDA2002 *
TDA2030

15p
43p
550
59p

1809
334
204
150p
45p
Sop
15p
059

110p
24p

414
470
110p

194
115p
124
15p
72p
549
14p
5Sp

369
47p
169
33p

44npp

125p
110p
130p

1116p

200p

11111111
3rivn RED Op
5mm RED 7p
3mm GREEN 9p
5mm GREN 10p
3mm YELLOW 104
5mm GREEN 119
Clips 2p
Rectangular
Red 10p
Green 14p
Yellow 15p

=MINN.
AA119 IP
0447 90
0A90 79
0A91 7p
0495 so
0A200 7p
0A202 Op
BAX13 SP
BAXI6 7p
1544 7p
13914 * IP
11,1916 40
134148 * 2p
134001 341
1N4002 4P
134003 40
134004/5 69
1144006/7 flp
135401 * 11p
135402 12p
135403 139
1145404/5 14p
1145406/7 15p
1N5408 114
6A/100V 29p
6A/200V 32p
6.4 /400V

REGULATORS

7805
7812
7815
78 LOS
7IL12
78L15
79L05

79L15
LM309K *
LM317K
LM317T
LM323K
LM723CN
78305

33p
33p
33p
30p
30p
30p
65p
65P
Eits

1209
250p

959
4110p

35p
MO9

715105

400mW
2V736Y
1.3W
3V3 -47Y

biiR

11.112=21.
8 on 7p

14
16 pin
18 pin
20 pin
22 pin
24 pin
28 pin
40 P.

p
11p
14p
14p
Illp
18p
20p

CAPACI1ORS

THIS MONTH'S SPECIAL OFFER WITH ALL ORDERS OVER E6
- A FREE. YES FREE,'

 LN346 
YOU MAY DEDUCT 10% FOR ORDERS OVER E25

HOW DO WE DO IT?
WE SEARCH FOR THE LOWEST BULK PRICE AND THEN WE SELL
THEM TO YOU AT GENUINE LOW PRICES (PROBABLY SOME OF

THE LOWEST EVERT

Electrolytic, radial.
16E, 20F, 4.78F, 63V Op
10uF, 63V 7p loot& 63V 209

SPECIAL OFFERS

4 7uF, 10uF, 22uF, 25V Sp BC237 Op 78H05 530p47uF, 25V 9p. 100uF, 25V 10p BC477 20p C1060 24p
220uF, 25V 16p. 470uF, 25V 23p. 805590 Op C2060 50p
1000uF, 25V 32p. 10uF, 22uF, 47uF, 16V 6p. 80204 509 C2260 609
100uF, 220uF, 16V Op. 80206 50p LF357N 95p
100uF, 10V Op. 10000, 10V 114 2200uF, 10V 350 TIP29C

71P30C
30p
30p

358N
LM3BON

45p
509

Tamulum breed 236027 16p LM393 SO9
0.1uF, 0 22uF, 0.47uF, 1uF, 35V 12p. WOOS 114 LM711 459
2.2uF, 4.7uF, 25V 20p. 15uF/16V 309. 22uF/16V 409. LM747 45p 22 pin lop
47uF/10V 110p. 680/6V 50p. LM3178 230p 28 pin 1Sp
100uF/6V SOp 10fIer ends 31st May.

l)MPOAl NI PACES ""SUPER LOW PRICES
CP130 IC sockets, B. 14, 16 pin I10 of each/ C220°
CP2 20 BC182/BC212 Transistors 110 of each) f1.25
CP3 20 8C549/BC559 Transistors 110 of each/ E1.25.
CP4 6 2322223PN Transistors f1.00.
CP5 6 2N2906 PNP Transistors E1.10.
CP6 6 2329054 Transistors f1.00°
CP7 100 13914 Diodes (2.40.
CPS 100 1N916 Diodes E3.00°
CP10 100 134148 £1.80.
CP11 10 MC1458 I Dual Op. Amp.1 E3.013.
CP12 20 BAX13 Diodes E1.00.
CP14 50 400mW Zeners, teach of 2V7 .33V 02.00.
CPI 5 50 1.3W Zeners, 2 each ol 4V7 51V E4.00°
CP18 50 Mixed Electrolytic capacitor, E3.110.
110, 16, 25 and 50V Radial, luF to 1000uF1

9 CP17 4 LF351 JFET Op. Amps. E1.70°
OP CP18 4 LF353 JFET Op. Amps (3.00

CP19 50 Mixed LEDs E4.00.
120 CP20 100 1W, I% Metal Film resistors 02.50.

(You select the veleeS yOu requee r

C106D 35p
C1160 trap
C126D 90p

C206D
C225D
C2260
80100

55p
Thp
Sop
SOp

MAIL ORDERS

SAN DAY DISPATCH

FREE
OP

AMP

(Otter ends
301h April 19831

ORDERING. All components top quality and full spec Please add 34
P&P to orders under (5. VAT to be lidded to total please. Send cheque
or postal order made payable to Comtech Electronics

9/111iM:129-bon .E24 to,,.,
10 ohm.1M ohm 1p esch.
IW 5% Carbon film E12 series
1 ohmlM ohm 2p each.

METAL FILM
1W 1% E24 series
10 ohm I M ohm 4p each.

205 STURDEL ROAD
LEICESTER LE2 9FY
Telephone 10533) 779578

SEND 5.4 E. FOR
FREE PRICE

LIST

SUPER
LOW

PRICES!

ANL GIANT OPENING SALE
All items full spec guaranteed and made by well-known manufacturers

TRAN'TORS BC213 6p BF196 5p 2N698 14p
AC127 10p BC213L 6p BF197 8p 2N706 7p
AC128 12p 8C214 6p BF198 8p 2N914 10p
AC141 15p BC214L 6p BF200 15p 2N918 11p
AC142 7p 8C237 6p BF244C 13p 231131 6p
AC153 BC238 4p BF257 11p 2N1132 13p
AC176 15p BC261B 5p 8F258 17p 2N1304 12p
AC187 10p (BC478) BF259 10p 2N1306 16p
AC187K 12p BC301 200 BFR39 10p 2N1308 20p
AC188 15p BC328 5p BFR40 15p 2N2217 15p
AD149 40p BC338 7p BFF180 10p 2N2219 10p
AF118 23p BC477 15p BFX29 25p 2N2222410p
AF124 30p BC547 5p BFX86 15p 2N2369 10p
AF125 30p BC549 7p BFX87 159 2N2484 10p
AF139 20p BC557 5p BFX88 22p 2N2904 10p
AF186 40p BC558 5p BFy50 13p 2N2906 10p
ASY54 10p BC559 109 BFY52 15p 2N2907 10p
ASY55 10p BCY30 40p BFY53 8p 2N2926G 8p
BC107 6p BCY34 40p BU205 180p 2N3053 15p
BC108 6p BCY59 12P BU208 1159 2N3055 32p
r3E109C 6p BCY70 10P MJ2955 65P 2N3702 5p
...,... i I / 8p BCY71 10P MPF104 20p 2N3703 5p
BC119 10p BCY72 109 MPF105 200 2N3705 5p
BC142 20p 80115 159 MPF106 20P 2N3706 5P
BC143 20p BD121 30p 0C28 40p 2N3707 5p
BC147 5p B0123 30p TIP29B 20p 2N3708 5p
BC148 5p 80131 200 TIP30 18p 2N3709 5p
BC149 5p 80132 200 TIP3OB 20p 2N3710 5p
BC158 5p B(3135 20p Tip33C 25p 2N3711 5p
BC159 7p BD136 20p TIP34A 33p 2N3823 35p
BC167 7p BD137 20p Tip36A 127p 2N3866 30p
BC168 6p BD138 20p Ti 2955 40p 2N3903 80
BC170 6p 80139 20p Z X107 6p 2N4037 24p
BC173 4p 80140 20p ZTX108 6p 2N4058 4p
BC177 8p BF167 12P ZTX300 6p 2N4059 4p

2N40608C178 10p BF173 129 ZTX301 6p 4p
BC179 9p BF178 30p ZTX303 6p 2N4061 4p
BC182 6p BF180 179 ZTX311 6p 2N5458 25p
BC184L 6p BF181 5P ZTX341 Op 2N5459 15p
BC186 15p BF183 24p ZTX500 6p 2N6027 11p
BC187 12p BF184 179 ZTX501 6p 3N128 100
BC207 5p BF185 129 ZTX502 6p
BC212 6p BF194 109 ZTX503 6p CMOS
BC212L 6p BF195 7p 2N697 15p 4000 5p

40018
40065
4007
4008
4009
40108
40118
4012
40138
4014
40158
4016
40208
4021
4022
4023
4025
4027
4028
4030
4035
4041
4042
4043
4044
4048
4049
40508
4066
4068
4069
40708
4071
4072
4073
4081
4082
4516
4518

9p
30p
8p

25p
15p
20p

9p
8p

15p
35p
30p
14p
35p
30p
25p
8p
8p

15p
30p
9p

40p
35p
30p
35p
28p
300
18p
20p
15p
10p
8p

10p
10p
200
12p
10p
12p
50p
35p

TTL'N'
7401 8p
7403 8p
7405 flp
7406 11p

DELTA TECH & CO
62 Naylor Road, London N20 OHN
Phone: 01-445-8224
Mail Order only. Prices include VAT.
Add 30p postage. Minimum ACCESS
Order £7.

7407
7408
7409
7410
7412
7413
7416
7417
7420
7421
7423
7425
7426
7427
7428
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447A
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7482
7483
7489
7490
7491
7492
7493
7494
7495
7496
7497
74100
74105
74107
74109
74110
74118
74121

12p
10p
7p
8p
8p

13p
10p
10p
8p

15p
15p
15p
15p
12p
12p
12p
15p
10p
8p
8p

45p
20p
30p
50p
35p
57p
28p
20p

Bp
50
5p
Bp
4p

20p
20p
12p
14p
16p
15p
22p
40p
30p

110p
20p
20p
15p
27p
20p
25p
20p
85p
50p
40p
12p
15p
25p
61p
16p

74122
74123
74125
74126
74132
74141
74145
74147
74150
74151
74153
74155
74156
74157
74161
74162
74163
74164
74165
74167
74173
74174
74175
74177
74180
74181
74182
74184
74185
74190
74191
74192
74193
74194
74195
74197
74198
74199

23p
30p
25p
25p
28p
35p
30p
85p
45p
30p
30p
30p
20p
25p
24p
26p
35p
35p
35p
45p
35p
40p
20p
30p
23p
80p
30p
50p
80p
35p
35p
32p
35p
400
40p
30p
60p
40p

TTL'LS'
LSOO OP
LSO1 8P
LSO2 8p
LSO3 Bp
LSO4 Bp
LSO8 10p
LS10 9p
LS12 9p
LS13 16p
LS14 18p
LS20 Bp
LS21 9p
LS32 10p
LS42 22p
LS47 30p
LS48 30p
LS73 15p
LS74 14p

LS75
LS76
LS78
LS86
LS90
LS93
LS95
LS122
LS123
LS157
LS163
LS221
LS251
LS253
LS279

15p
15p
13p
15p
180
18p
35p
22p
28p
22p
30p
40p
28p
26p
26p

OPTO
ELECTRONIC
ORP12 50p
3mm LEDs
Red 7p
Green 7p
Yellow 7p
5mm LEDs
Green 7p
Yellow 7p

THYRISTORS
400V/Ider 25p
100/12A 16p

VOLTAGE
REGULATORS

500mA:
79M12
79M24
1 Amp:
7812
7815
7818
7905
7912
7915
7918
7924

15p
15p

40p
40p
40p
45p
45p
45p
45p
45p

BRIDGE
RECTIFIERS

WO6M 14p
IA/50V 16p
1A/200V 16p
1A/400V 17p
1A/600V 17p
2A/100V 20p

DIODES
0A200 5p
0A202 5p
1N4148 4p
1 N4005 4p
1N5402 12p

DIL
SOCKETS

18 pin
22 pin
24 pin
28 pin
40 pin

10p
12p
14p
16p
18p

LINEAR ICs
709-8 16p
710-14 159

747-14 30p
748-8 25p
AY -3.1270

500p
CA3018H 50P
CA3019 60p
CA3028AH

50p
CA3048 200p
CA3054 40p
CA3080 60p
CA3090A0

70p
CA3130E 60p
CA3160E 80p
LF351N 30p
LF356N 60p
LM301AN-14

18p

LM308N-B
45p

LM318H 80p
LM318N 100p
LM339N 35p
LM380N 55p
LM381N 80p
LM382N 70p
LM1458N 30p
LM3900N 359
LM3915 200P
LM13600 90p
MC1310N 65p
MC1495L

350p
MC1496P 60p
MK50398

400p

ML922 300p
ML928 100p
NE562 300p
NE566 100p
NE567 130p
SN76115AN

50p
TBA641BX1

150p
TBA65I 100p
TBA800 60p
TDA1004

TDA1008
2509

250p
UAA170 80p
ZN424E 120p

POWER SUPPLY PCB (5" x 3"): For stabilised &
regulated 1A5/5V/12V PCB. Full construction details
supplied 700

MAINS TRANSFORMER: 2A -9V Robust & compact
by Air Link 290p
HEAT SINK:For TO -220 10° C/W 25p

ZENER DIODES (400mW): 3V3 3V9 4V3 5V6 6V2
6V8 7V5 8V2 9V1 12V 15V 16V 18V 22V 27V ... 4p
POTENTIOMETERS (log): 4K7 22K 47K 220K
470K 2M2 15p

ROTARY SWITCHES: 2A/ 250V DPST 15p
TANTALUM BEAD CAP: 2u2/20V 8p
POLYESTER CAP (100V): 1 nF to 68nF 4p
100nF 150 330 5p 470nF 1 uF 1u5 60

ELECTRLYTIC CAP (uF/V): 1/63 2u2/63 4u7/25
10/25 22/25 33/40 47/25 160/25 640/16 4p
47/63 100/25 150/25 220/25 500/30 5p
470/40 (mini) 10p 470/25 8p 1000/10 10p
2200/6 7p 1500/40 18p 2000/18 129

BARGAIN PACKS (useful values only)
100 Ceramic caps: 150p
100 Polystrene caps: 200p
100 Polyester caps: 3509
100 Electrolytic caps: 450p
100 Carbon Film Resistors 70p
100 Presents 250P

PRESETS (mini horizontal): 100R 220R 470R 1 K
21(2 41<7 10K 221< 471( 1003< 250K 500K 1M 4p

PRESETS (standard) 100R -H 220R -V 1K5 -H 2K2 -H
4K7 -V 250K -V 500K -H 1M -H 2M -H 3p
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The power supply can make the difference between an adequate
amplifier and a great one. In this article, J. Linsley Hood
explains the advantages of a stabilised PSU, and concludes with
a simple and novel circuit to upgrade your hi-fi.

STABILISED
H141
PSU

If you look inside the boxes of
some of the top name hi-fi power
amplifiers - the ones that get the

rave reviews from the 'golden -
eared' fraternity - you
more often than not, that the power
supply units are stabilised, rather
than being of the simple
transformer, rectifier, reservoir
capacitor variety. The reason for this
is twofold. First, the presence of a
stabilised PSU is an indication of the
rather greater care that has gone
into the building of these amplifiers,
and if you aim at the top, as a hi-fi
manufacturer, this is a necessary
part of your philosophy; and
second, because the stabilised PSU
really does confer some valuable
advantages in the operation of the
equipment. Let us look at some of
these.

The amount of power one can
get from a power amplifier, for any
given load impedance, increases
rapidly as the DC power line
voltage is increased. However, so
does the cost of the output power
transistors (in fact, all the
transistors), as well as the capacitors
used in the design. As an aside, the
fact that 50 V capacitors cost a lot
less than half that of the equivalent
100 V ones is the main reason for
the popularity among the high
power amplifier manufacturers of
direct coupled (two power supply
lines of half the voltage) output
stages. If Joe Public thinks that they
also sound better, so be it!

Unfortunately, the realities of

STABILISED 0
VOUT (+VEI

OV 0

C2

R1

R2

01

3

ERROR
AMPLIFIER

R4

ZD1

0 VIN (+VE)

o ESERVOIR
CAPACITOR

Fig. 1 Simple stabilised power supply.

0 OV IN

life are not on our side. From the
point of view of the power output,
what is important is the actual
supply line voltage at maximum
load, but what the transistors have
to support is the worst case
condition of line voltage off-load,
and the on -load voltage will always
be a good bit less than this. If, on
the other hand, one has a constant
DC supply, one only needs to make
sure that the transistors and
capacitors will stand this, and this
will also be the voltage available
when one is driving to full power.

Just doing a cost assessment of
stabilised versus cheap -and -cheerful
gives a small overall cost advantage
in favour of the simple system,
which is why it is more commonly
used. However, the stabilised PSU
has other, more subtle, advantages
which are of value to the
discriminating user. These are those
which follow from the low ripple
level on the supply line of any
properly designed stabiliser circuit,
and its low supply line impedance.
The first of these ensures that hum
breakthrough is eliminated, not just
at low power levels, which is,easy,
but also at high powers, when the
voltage ripple on the reservoir
capacitor is becoming significant.
The second feature, that of the low
line impedance, not only gives a

lower degree of LF breakthrough
from one channel to another (at
frequencies where the impedance of
the reservoir capacitors is
significant) but also gives a more
firm and solid bass response. In fact,
in my view, this is a more important
contribution to the firmness of bass
response than the absence of an
output coupling capacitor in a
'direct coupled' system.

So, having reviewed the
propaganda in favour of the use of
constant, stabilised power supply
lines two questions remain: can one
upgrade an existing amplifier this
way, and how simply could one be
built? The answer to the first
question is almost certainly 'yes'
provided that one uses some care.
The second I propose to explore.
Since this will be done by starting
with a basic circuit and adding
components, the usual practice of
numbering components from left to
right and top to bottom will not be
followed, so as to achieve
continuity from figure to figure.

The Stabilised PSU

These are normally designed
along the lines shown in Fig. 1. In
this a 'pass' transistor (Q1) is
connected as an emitter follower

18 ETI MAY 1983



PROJECT

U

MAX. DEVICE
CURRENT

THERMAL OVERLOAD
LIMIT (115W)

COLLECTOR VOLTAGE

SECONDARY
BREAKDOWN

LIMIT

Fig. 2 Power transistor limiting values.

between the unstabilised DC input
and the required stabilised DC
output. The base drive current to
this pass transistor is controlled by
some form of error amplifier which
compares some proportion of the
output DC voltage with a reference
voltage derived, perhaps, from a
zener diode (ZD1) supplied through
R4. Depending on the zener
voltage, the controlled DC output
can be adjusted, within the limits
set by the DC input and the
reference voltage, by a suitable
choice of R1 and R2. A small
capacitor is usually connected
across the output to make sure that
the output impedance remains low
at HF.

This is a very good circuit
arrangement, and is used in a very
wide range of designs. Indeed, with
a little more internal craftiness, very
similar systems are employed in the
'three terminal' IC voltage regulators
one can now buy for around fifty
pence. However, there are snags.

In the case of the IC voltage
regulators the main snags are that
they are usually limited to input
voltages less than 50 V, that the
maximum output voltages are
usually less than 35 V and that at
these voltages the available output

STABILISED
VOUT "E)

OV

Fig. 3 A stabilised power supply with current limiter.
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R5
(LIMITING
RESISTOR) 01

currents will probably be less than
0.5 amps, which is rather too low to
be of much use for audio power
amplifiers. Nevertheless, where
these can be used, they are the best
possible solution in terms of
performance in relation to cost.

In the case of DIY units of this
kind built up from discrete
components, though higher voltage
and current operation can be
organised, the most immediate
problem is that of the 'safe
operating area rating' or SOAR as
shown in Fig. 2. This graph, which
is that for a typical power transistor
of the 2N3055 type, shows that
there are limits on the permissible
conditions of operation, and that, as
a general rule, you cannot allow the
transistor to pass much current at
voltages above some 30 V without it
blowing up, due to what is known
as 'secondary breakdown'. (This
arises because silicon diodes have a
forward voltage which decreases as
they get hotter. So, if enough
current, at enough voltage, flows
through the transistor the resultant
heating will inevitably cause some
localised area of the base -emitter
'diode' to get hotter than the
remainder, and then all the
transistor current will plough
through this small area, with
expensive and inconvenient results!)

Two ways of safeguarding
against this snag are possible. The
first (and simpler, if the amount of
current needed is less than that
permissible at the given input
voltage VIN), is simply to include a
current limit circuit as shown in
Fig. 3.

In this, Q2 is added, with R5. If
the output current taken exceeds
the amount needed for the voltage
drop across R5 to turn on Q2, then
this will 'steal' the base current from
Q1 and hold the output current to
the chosen limiting value.

VIN ONE)

OV

STABILISED
VOUT "E)

OV

However, circumstances often
arise where this simple answer just
isn't good enough, and then it is
necessary to organise a rather more
cunning scheme, known as 're-
entrant' short-circuit protection. In
this, the protection circuit is
arranged so that the full, but
limited, output current is allowable
up to some prearranged voltage
drop across the pass transistor Ql,
which is known to be within safe
operating limits. If the voltage across
the pass transistor exceeds this
value, some supplementary circuit
comes into operation to
instantaneously limit the current
through the transistor to some lesser
value appropriate to its new
collector -emitter voltage drop.

This type of arrangement is a
much better scheme, and allows
stabilised PSUs to be built which
will give quite large current outputs
at the sort of voltages which would
be of use in audio amplifier systems.
Moreover, the fact that the output
voltage and current will both
collapse rapidly in the event of an
overload can allow a good measure
of protection, if the limit levels are
set correctly, for both the amplifier
itself and also things like
loudspeakers used with it.

Of course, the usefulness of a
stabilised power supply is not
limited to improving audio amps.
This was just one of the possible
uses which might appeal to the hi-fi
enthusiast in pursuit of an
economical and sensible route to a
rather higher-fi. Also, as it happens,
it is an ingredient I have in mind for
a future audio amplifier design for
ETI, since I don't think that
perfection in this field has yet been
reached, or that the last word in
cost effectiveness has yet been
spoken.

An Improved PSU
So - we want a simple PSU

01

R5
(LIMITING
RESISTOR)

R4

02

lan
ERROR

AMPLIFIER

C2

R1

R2

Cl

VIN I'VE)

OV

Fig. 4 An alternative arrangement to Fig. 3.
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STABILISED
VOUT

ov 0

C2 +
100u
63V

R2
4k7

R7
5k6

ZD2

ZD3

OTHER
ZENERS
IF NEEDED

01

R3
1k0

R6
1k0

C3
1n0

02

® 03

R5
OR15

R8
47R D1

D2

R9
22k

'- 4700u

VIN I70V MAX)

NOTE
01 IS MJ2501
02 IS BC448 or BC640
03 IS BC182
04 IS BC447 or BC639
D1,2 ARE ANY GENERAL
PURPOSE SILICON
DIODES

0 OV

Fig. 5 A stabilised power supply unit with re-entrant short-circuit protection.

system, with an adequate degree of
voltage stabilisation, and a re-
entrant overload limit characteristic.
How best can this be done?

The general scheme shown in
Figs. 1 and 3 has several inherent
snags, in spite of its popularity in
the PSU circuit league. Of these
snags, the first is that there must be
a sufficient difference in voltage
between VIN and Vour for Q1 to be
functional, and for an adequate
current to flow through R3 to give
the necessary output maximum
current, with the lowest likely
current gain in Ql. This would lead,
say, in a 3 amp PSU to a value of
R3 being chosen which would pass
100 mA at a 10 V input/output
voltage drop. If we now have an
input voltage of, say, 60 V, then
when Q1 isn't asking for the full
base bias current - as, for example,
when the PSU was off load - the
error amplifier will have to dissipate
60 - 10 V x 100 mA = 5 W, with a
further 1 W being dissipated in R3.

If, however, we turn Q1 the
other way round, as in Fig. 4, then
the base bias current can be
supplied from the '0 V' line, which
will mean that the minimum
necessary voltage drop between VIN
and VOUT can be reduced to, say,
3 V, which will reduce Q1's
dissipation. Also, only as much
current is fed into Q1's base as the
output current calls for. This greatly
reduces the quiescent dissipation in
the error amp circuitry as well. Of
course, we would then have to put
the current limit transistor on the
input side, if we were going to use
the same kind of limiting system.
We can, however, do a bit better
than this - using the final circuitry

in Fig. 5.
In this circuit, I have shown a

two -transistor error amplifier (Q3
and Q4) which uses the 0 V line as
its voltage reference, allowing us to
delete the reference voltage circuit
R4 and ZD1. In this circuit, Q4 is
turned on by current flowing into its
base through R8, Q2 and R10. This
causes an amplified current to flow
in Q4's collector circuit and turn on
Q1. However, when the output
voltage rises to a high enough level,
the zener diodes ZD2 and ZD3
conduct and start feeding base
current into Q3. This promptly
gobbles up the current that was
previously flowing into the base of
Q4 and prevents the voltage from
rising further.

The use of one or more zener
diodes in a chain to provide the
necessary output voltage - the
actual output controlled voltage will
be about OV5 greater than the sum
of the zener voltages - gives a
simple system if one specific output
voltage is required. However, zener

VARIABLE
VOUT

R4
10m4

VE

OV

VE

Fig. 6 This modification to the circuit
of Fig. 5 allows a variable output
voltage.

diodes are a bit noisy (especially if
their individual breakdown voltages
are high, which makes it preferable
to use several lower voltage units in
a string), so it may be advantageous
to use the modified system shown
in Fig. 6, if a convenient negative
line is available, which would then
allow the output voltage to be
adjusted between OV5 and some
3 V less than the available voltage.

Since the total amount of gain
in the feedback circuit consisting of
Q1, Q3 and Q4 is quite high, it is

necessary to incorporate some HF
stabilising element. In this case this
function is performed by C3. The
other part of the circuit, that of the
're-entrant' short circuit protection
and current limiting action, is
performed by Q2 with its associated
resistors. The way this works is quite
simple.

Assuming that there is no
significant voltage drop across R8
and R5, Q2 will be turned on by
current fed into its base by R9 (or
R4 in Fig. 7), and an amplified
current will be fed from the positive
line into the base of Q4 via R5, R8,
Q2 and R10. (R10 serves to limit the
maximum current which can flow,
and to reduce the amount of
dissipation in Q2). The maximum
forward bias potential which can be
applied to Q2 is held to about 1V1
by the two forward biased diodes
D1 and D2. So - if we try to take
more current from the circuit than
would produce a OV6 drop across
R5 then Q2 will lose its operating
forward bias and no more current
will be fed into Q4 or Q1, which
will limit the possible output current
to a level just a little less than this
value.

However, this has ignored the
contribution made by R7 and R8. If
there is too much voltage across
Q1, which, as we have seen above,
would reduce its ability to handle
large currents safely, part of this
voltage will also appear across R8,
and this will also tend to turn off
Q2, or at least make it current -limit
at lower levels of voltage drop
across R5. This has the required
effect of tying the output current
limiting value to the voltage drop
across Q1, and means that, under
something approaching short-circuit
conditions, only a much reduced
output current will flow.

Using The Circuit
So, here we have a fairly
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PROJ ECT: Stabilised PSU

simple, low quiescent dissipation
stabiliser circuit which uses standard
discrete components and transistors,
and which can be used to stabilise a
single positive DC supply line (or if
its 'mirror image' circuit is built, as
in Fig. 7, a negative supply line too!)
up to the maximum input voltages
and currents which the components
can stand. How, then, can we use
this to improve an existing audio
amplifier, which just uses a simple
transformer -rectifier -reservoir
capacitor system, as envisaged at
the start of this article?

A single line stabilised supply is
shown in Fig. 5 and a twin positive
and negative supply is shown in Fig.
7: the DC output voltages and
currents can be determined from
the values shown in the tables. Now
let us envisage a possible
application. Measurement shows
that on a hypothetical amplifier 'A',
all of the internal DC supplies are
drawn from a single power supply
source which has a quiescent
output voltage level of 66 V,
dropping to 55 V on full load. If, at
half load, which is the worst case
condition, the heatsinks don't get
alarmingly hot (as we must hope),
and the HT line voltage is, shall we
say, 60 V, then we could assume
that a fixed voltage input supply
somewhere between 60 and 65 V
would not over -stress the amplifier

0 to +50V

OV 0

0 to 50V

C2 +
100u
63V T

103

C102 IF
100n r.W. - D103
63V

1

07
5k6

RI (PR1)
1006
SET HT

components, and we could build
this output voltage into the circuit of
Fig. 5 by the use of an appropriate
string of zener diodes.

Such a separate DC supply
could then be housed in its own
small box, with the DC feed being
taken to the amplifier with which it
is used. (This is assuming that there
isn't room within the existing box
for the larger, higher voltage
transformer which will be needed,
or for the other components.) What
sort of benefits will this bring?

First, one would expect a
significant reduction in the existing
amplifier 'hum' level, if it is less
than perfect in this respect. Second,
one could expect an improvement
both in the 'solidity' of the bass
response, due to the lower LF
dynamic impedance of the HT line
in comparison with even a large
value of supply line reservoir
capacitor, and this should also give
a lower level of LF channel
crosstalk. This latter feature is also
important because most of the
crosstalk signal components are
heavily distorted in typical transistor
output stages. Third, one would
obtain a greater immunity from
consequential damage, such as
loudspeaker units burning out if
failure in the amplifier caused it to
switch over to some unwanted high
current mode; and finally, one

R3
1k0

R6
lkO 02
16W

± C3
1n0

Q4

03

tOW
R5

R8
OR15

5611

R10
10k

)1

02

,k6

R2 + 04
6k8 ZD1 100u

6V3

PR101
100k
SET HT

R107
566

0101

0103

C103
100

0104

R106
160 Q102
14W

R103
160

R102
6k8

+C104
ZD101a= 1001.T 6V3

0110
10k

R108

47R R105
OR15

R104
5k6

D101

D102

would get more power output from
it.

This last consequence arises
from the fact that output power is
determined by the equation
P s V2/R, where V2 is the square of
the RMS output signal voltage, and
R is the loudspeaker load
impedance. For a 30 W amplifier
with an 8 ohm load and the HT
supply voltage characteristic shown
above, a change in full load HT
voltage from 55 V to 65 V would
give an increase in power from 30
to 45 W without the need for the
replacement of any other
components.

PCB Layouts
It makes a tidier and more

professional looking unit if the
necessary small components are
mounted on a printed circuit board,
so I have shown two such suitable
layouts, complete with component
overlay, in Figs. 8 and 9. The
circumstances in which a PSU of
this type might be used to upgrade
an existing audio amplifier are
rather too varied for anything other
than general guidance to be given.
However, these circuit layouts also
allow the experimentally inclined
user to build himself a useful short-
circuit protected bench supply,
which is literally a unit with dozens
of uses.

+C1
4700u
100V

+ C101
4700u
100V

NOTE:
01 IS MJ2501
02,104 ARE BC448
03 IS BC182
04,102 ARE BC447
0101 IS MJ3001
0103 IS 13C212
D1,2 101,102 ARE ANY
GENERAL PURPOSE
SILICON DIODES
D3,103 ARE 1N4002
ZD1,101 ARE 5V6
400mW ZENERS
BR1 IS 600V 104
BRIDGE RECTIFIER

FS1
3A

SW1

240VC

Fig. 7 Complete circuit for a twin stabilised power supply unit (current output 3 amps at 45 V).
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Fig. 8 Overlay for the circuit of Fig. 5.

PARTS LIST
Resistors (all 1W, 5% except where
stated)
R2 4k7
R3 1k0
R5 see Table 2
R6 1k0 1W
R7 5k6
R8 see Table 1
R9 22k
R10 10k

Capacitors
Cl 4700uF electrolytic (see

Table 1 for working
voltage)

C2 100uF 63 V axial
electrolytic

.OUT

OV OUT

PROJECT: Stabilised PSU

BLE 1
Maximum

output
voltage

Transformer
voltage

(per winding)

C1 minimum
working
voltage R8

30 25 40 56R
40 33 50 56R
50 40 63 47R
60 48 80 43R

TABLE 2
Output current

(amps)

0.5
1

2

3

4*
* (not recommended above 40 V)

Transformer secondary
current rating

(amps per winding)
0.7
1.5
3

4.5
6

R5
1R0
OR5
OR25
OR15
OR12

C3 1n0 ceramic

Semiconductors
Q1 MJ2501
Q2 BC448 or BC640
Q3 BC182
Q4 BC447 or BC639
D1,2 general-purpose silicon

diodes, eg 1N4148
ZD2,3,etc zeners to suit (see text)

Miscellaneous
PCB (see Buylines); heatsink to suit.

See text for an explanation of the
unusual component numbering.

BR1 VE

OV

BR1 -V E

R5

01

S

0102 PR1OF
1E1101/

0 to +50V

F OV

0 to 50V

BUYLINES
Two companies that can supply the tran-
sistors used in this project are Bradley
Marshall, who advertise in this
magazine, and Hart Electronics Ltd. of
Oswestry, Shropshire. As a guide to
price, Hart charge £1.50 plus VAT each
for the MJ2501 and MJ3001, while the
BC447 costs 20p plus VAT and the
BC448 22p plus VAT. The PCBs can be
obtained usin: the form on page 87.

PARTS LIST

Resistors (all 1W, 5%
stated)
R1,101
(PR1,101)

R2,102
R3,103
R4,104,7,
107
R5,105
R6,106
R8,108
R10,110

Capacitors
C1,101

C2,102

C3,103
C4,104

except where

suitable fixed resistor or
100k miniature horizontal
preset or off -board pot
6k8
lkO

5k6
see Table 2
1k0 1W
see Table 1
10k

4700uF electrolytic (see
Table 1 for working
voltage)
100uF 63 V axial
electrolytic
1n0 ceramic
100uF 6V3 axial
electrolytic

Semiconductors
Q1
Q2,104
Q3
Q4,102
Q101
Q103
D1,2,101,
102

D3,103
ZD1,101
BR1

MJ2501
BC448
BC182
BC447
MJ3001
BC212

general purpose silicon
diodes eg 1N4148
1N4002
5V6 400 mW zener
600 V, 10 A bridge
rectifier

Miscellaneous
PCB (see Buylines); heatsink to suit;
centre -tapped transformer (see Tables 1
and 2); mains switch; 3 amp fuse and
fuseholder.

b

0101 Fig. 9 Overlay for the circuit of Fig. 6. ETI
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WORLD'S SMALLEST
COMPUTER SYSTEM?

Breast Pocket Computer -A5 Book Size Sytem.
More powerful than pocket

computers costing up to twice as much

Sharp PC -1251 Computer
Plus FREE £5 software voucher

CE -125 Printer/Micro Cassette
Plus FREE £5 software voucher

£74.95

£94.95
Custom made for Sales Executives. Ideal for Engineers and
Hobbyists, or as a starter computer that grows into a powerful,
reliable system.

PC -1251. Massive memory: -4.2K RAM (3.7K user) and 24K ROM
for extended BASIC, including DIM, STRING and INKEY$. Up to
18 programs stored in memory at once, each with its own execute
key, plus reserve mode for frequently used commands. One -
touch mode selector for Reserve/Program/Run. Full range of
math and science functions. QWERTY keyboard. 24 digit dot
matrix display. Auto power -off, with memory protection.
CE -125. Half the size of this page and less than 1 inch thick I
24 character thermal -printing of data, computation results,
programs, etc. Integral micro cassette recorder for error -free
saving/loading, plus built-in interface for standard cassette
recorder. Will run existing PC -1211 software but many times
faster! Powered by rechargeable NiCad batteries, or mains
adaptor (supplied).

SOFTWARE DETAILS ON REQUEST

PRICES include VAT, P&P Offers are
subject to cheques,
P 0 , or phone your credit card no to

vkA
.-sa,

-"

System Price £179.90
Including VAT and Free £10 software voucher

Dimensions
PC -1251. 135 x 70 x 9.5rnm (515/16 x 23/4 x Ye"). Weight: 115g
CE -125. 205 x 149 x 23mm (81/16 x 57/8 x 29/32"). Weight: 550g

SHARP PC -1500 COLOUR COMPUTER
The world's most powerful pocket computer?

PRICES, including VAT and FREE software vouchers
PC -1500 Pocket Computer plus £10 software v £1 5 9.9 5
CE1 50 Colour Printer/Cass interface plus £10 v... £1 3 9.9 5
CE -1558K RAM Expansion Module plus £10 voucher £79.95
CE -159 8K RAM/ROM with battery back up + f10 v £89.95
CE -152 Custom Cassette Recorder plus £5 voucher £39.95
CE -153 140 key Software Board plus £10 voucher £79.95
CE -158 RS -232C Interface plus f20 voucher £149.95

SOFTWARE AND ACCESSORY LIST ON REQUEST

MICROMAIL Dept ETI. 31 Burleigh Street
Cambridge CB1 1 DG

Telephone: 0223 12453

MODULES FOR SECURITY Et DETECTION
INTRUDER ALARM CONTROL UNIT

CA1250

 Built-in electronic siren drives 2 loud speakers
 Provides exit and entrance delays together with

fixed alarm time
 Battery back-up with trickle charging facility
 Operates with magnetic switches. u/sonic or

I.R. units
 Anti -tamper and panic facility

ULTRASONIC
ALARM
MODULE
US 4012
Fully built
Er tested

This exciting new module offers all the possible
features likely to be required when building an
intruder alarm system. Whether used with only 1 or
2 magnetic switches or in conjunction with several
ultrasonic alarm modules or infra -red units, a really
effective system can be constructed at a fraction of
the cost of comparable ready-made units. Supplied
with a fully explanatory Data Sheet that makes
installation straight forward. the module is fully
tested and guaranteed.
*available in kit form E18.95 plus VAT.

 Stabilised output voltage
 2 operating modes - full alarm/anti-tamper and

panic facility
 Screw connections for ease of installation
 Separate relay contacts for switching external

loads
 Test loop facility

A really
effective fully built

module containing both
ultrasonic transmitter and

receiver and circuitry for providing
false alarm suppression. This module,

together with a suitable 1 2V power supply
and relay unit as shown, forms an effective

though inexpensive intruder alarm Supplied with
comprehensive Data Sheet, it is easily mounted in a

wide range of enclosures. A ready -drilled case and necessary
hardware is available (see right)

DIGITAL VOLTMETER MODULE DVM 314
Fully built & tested

only
£11.115

+ VA

INFRA -RED
SYSTEM
IR 1470
Fully built Et tested
 Range up to 50'
 12V operation
 Supplied with full instruction
 Easily installed

Now available, a really effective infra -red system built to the high standards demanded by the security
industry. and yet offered at this low price. The system consists of a transmitter and receiver whit h provide
an invisible beam over distances from 1-50ft. or more. When the beam is interrupted, a relay is energised
in the receiver unit. The use of a modulated beam combined with the infrared filters, prevent interference
from artificial or sunlight. whilst LED indicators ensure easy alignment of the beam. Both units are
housed in attractive black moulded enclosures which are easily mounted. Supplied with full instructions.
the unit is ideal for use in conjunction with the Control Unit CA 1250 or as an independent unit.

Power Supply Et Relay
Units PS 4012 £4.25 + VAT

Provides a stabilised 12V output and relay with 3A
contacts. The unit is designed to operate one or two
of the ultrasonic units. Fully built and tested.

Siren Module
SL 157
Produces a loud and penetrating sliding tone operat-
ing from 9-15V. Capable of driving 2 off 8 ohm
speakers to SPL of 110db at 2M.
Contains an inhibit facility for use with shop lifting
loops or other break to activate circuits.

£2.95 + VAT

Add VAT Et 50p post and packing to
all orders
Shop hours 9.00 - 5.30 p m
(Wed 9.00 - 1 00 p m.)
Units on demonstration - callers
welcome. S.A.E. with ell enquiries.

L- 4A1 Telephone orders
welcome

Hardware Kit
HW 4012 £4.25 + VAT
A suitable ready -drilled case with the various mount-
ing pillars, mains switch socket and nuts and bolts.
Designed to house the ultrasonic alarm module
together with its power supply.
Size. 153mm x 120mm x 45mrn.

* ACCESSORIES *
3 -position Key Switch for use with
CA 1250. supplied with 2 keys
Magnetic switch (with magnet)
5' Horn speaker for use with CA1250
and SL157

El 43
Et 17

E4 95

RiSCOMP LiMiTED
Dept. PE4
21 Duke Street
Princes Risborough. Bucks.

Princes Risborough (084 44) 6326

Please allow 7 days for delivery
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60W NDFL
AMPLIFIER
Following last month's article on nested differentiating feedback
loops, here is a practical amplifier design, presented as a
module, with very low distortion. Design by Edward M. Cherry,
Associate Professor, Dept of Electrical Engineering, Monash
University.

This amplifier will perhaps be of
most interest to home
constructors who want to

rebuild an existing system and
upgrade its performance without the
expense of new major components.
The power output transistors
employed are the well-known types
MJ802 and MJ4502 which have
been around for several years and
have proved their reliability. Indeed,
the whole design is mature and
home constructors should have no
difficulty in making it work.

The theoretical basis for this
amplifier was discussed in last
month's ETI.

Grounding
In any amplifier where the basic

distortion has been reduced to a
few parts per million, several
distortion mechanisms not ordinarily
considered may become significant.
One such mechanism is associated
with currents circulating in the
ground leads and power -supply
wiring.

Figure 1 explains the origin of
this distortion. The current in each
power transistor of a class B stage is
a half -wave rectified version of the
output. The two currents, drawn

CIRCULATING
HARMONICS

v -

FEEDBACK

IZ

LOAD
CURRENT

n
Fig. 1 Circulating even -harmonic
current in a Class -B ouput stage.

HOW IT WORKS
Figure 2 is the complete circuit of one
channel of the amplifier; equations
referred to in the explanation refer to
last month's feature. The circuit is clear-
ly based on Fig. 10 (last month's ETI),
with major parameters

1/0 = 32.9
rx = 800 nS

The value of 3 is set by the overall feed-
back resistors R11 and R12 (470R and

a) R4 and R5 (330R) plus C6 and
C8 (68p) in conjunction with the
chosen value of 3 (see Equation
13);

b) R15 and C7 (1k8 and 470p -
see Equation 14);

c) R32 and C14 (8R2 and 100n)
plus the 8 ohm nominal load
and L3 (6u8 H);

d) R12 and C4 (15k and 33p) via
the other constants in Equation
15.

The first stage requires little com-
ment. Q1 and Q2 operate at 1.5 mA
each, Q3 is a current source, Q4 is a
common -base stage to equalise the
quiescent voltages on Q1 and Q2; Q5
and Q6 constitute a current mirror. R1
and C2 form a 200 kHz low-pass filter
against RF interference.

The Rush current amplifier operates
at 3 mA, set by R18, and it incorporates
a catching diode (D1) to accelerate
recovery from overdrive. The pre -driver,
Q10, operates at 8 mA; Q9 protects the
stage against damagingly large currents
under fault conditions. Driver quiescent
current is 25 mA, set by R28.

Transistors Q12 and Q13 provide
short-term protection for the power
transistors. Short-circuit current is
limited to about 4 A, and peak signal
current is limited to 7 A. Long-term pro-
tection is provided by 2 A fuses in each
supply rail; these should be 'ordinary'
types, rather than delay or quick -blow.
In the unlikely event of transistor
failure, these fuses limit the loudspeaker
current to 2 A, corresponding to 32 W
into 8 ohms.

The common alternative of a single
fuse in the loudspeaker lead is less
satisfactory: it provides less protection
for the amplifier; it provides less protec-
tion for the loudspeaker as the fuse must
be rated to carry the full signal current,
and it introduces distortion on large -

amplitude, low -frequency signals.

LOW FREQUENCY COMPENSATION
A feature of Fig. 2 not discussed so far is
a low -frequency compensating circuit,
R13 and C5.

Amplifiers of the basic circuit
topology of Fig. 2 (last month) have a
group delay which is different for dif-
ferent signal frequencies. Some frequen-
cies take longer or shorter times than
others to pass through the amplifier.
High -frequency group delay in NDFL
amplifiers can be corrected, as describ-
ed last month, by a small capacitor in
the feedback network (see Equation 15).
Errors in low -frequency group delay, in
both Figures 2 and 10 (last month) are
associated with the input coupling
capacitor and the capacitor in series
with RH. Low -frequency square -wave in-
puts are reproduced with a 'tilt' as in
Fig. 3a.

One approach to this problem is to
use a truly direct -coupled amplifier,
with no capacitors in series with the
signal path; commercial audio power
amplifiers of this type appeared in the
1970s. Unfortunately, such amplifiers
are prone to drift. A significant DC
voltage may appear at the output even
when there is no input. Although it is
possible to reduce drift in a power
amplifier to an acceptable level, it is not
possible with today's technology to
build a system that is truly direct -
coupled from pick-up input, through the
RIAA network and the power amplifier.

In the last few years a generation of
amplifiers has appeared which include
some form of servo amplifier to correct
the drift. All circuits known to the
author re -introduce the problem of
group delay, albeit in a lesser form.

The approach adopted in the design
is to retain the coupling capacitors and
thereby eliminate drift, but include a
group -delay correcting circuit. Figure 4
shows the outline. Group delay is op-
timally compensated if:

R = 2 R , (16)
R C12 = R,, CF, (17)

Figure 3b shows the improvement in
square -wave response.

Low -frequency group -delay compen-
sation could well be included in audio
power amplifiers and preamplifiers
other than NDFL types.

24
ETI MAY 1983



PROJECT

+45V
F

2A

INPUT

C1
4u7

/7777

R1
1k0

15uH2OR15
SEE TEXT

L1

05

C2
6.0

F2.
2A L2 R7-45V = I,,

'SW -MP

R8 R9
4k7 4k7

01

R4
330R

2%

R3
33k

C10

68R

R21
1k0
1W

c9
470u

Q16.

R29
OR47 L3
5W 6u8H

R30
OR47
5W

R31
1OR

OUTPUT

8R2 C11-4.--)7
100n

2W

15R 1W AND 18R 1W IN PARALLEL

Fig. 2 Circuit diagram of the 60 W power amp. Components marked with a single asterisk are not mounted on the PCB.

mumm
ILum"

Fig. 3a Square wave response of the
amp without group -delay
compensation.

Fig. 3b Square wave response of the
amp with group -delay compensation
note the improvement over Fig. 3a.

Fig. 4 Circuit for compensating low
frequency group delay: (a) basic
uncompensated circuit; (b)
compensated circuit.

alternatively from the positive and
negative supplies, are equivalent to
a circulating full -wave rectified
current and this is basically an even -
harmonic distortion of the signal
output. If there is any mutual
inductance between the power -

supply wiring (including the
grounds) and the signal wiring (also
including the grounds), then an
even -harmonic distortion is induced
in the amplifier and feedback is
powerless to correct it.

The circuit board has been laid
out so as to minimise this effect.
The areas enclosed by some tracks
are critical, and home constructors
making their own PCBs are
cautioned to follow the layout
exactly; use the foil pattern on page
84, or, better still, purchase a ready
made board.

Note that the circuit uses three
distinct ground symbols.

is the quiet ground
track on the circuit
board (one per
channel).
is the noisy ground
track on the circuit
board (one per
channel).
is the metal chassis
ground (there are six
connections to the
chassis in total).

Each channel is connected to
chassis ground at two points. The

a)

b)

c)

1mm.
mor

//)/1

input socket is connected to the
chassis (rather than insulated from
it), the input lead from socket to
circuit board is screened, and the
quiet ground track is connected to
chassis ground at the input socket
via the screen. Similarly, the ground
output terminal is screwed into the
chassis, the leads from the circuit
board to the output terminals are a
twisted pair and the noisy ground
track is connected to chassis ground
at the output terminals via the
ground output lead. The remaining
two connections to chassis are in
the power supply (Fig. 5).

Note that a 10 ohm resistor,
R31, links the quiet and noisy
ground tracks. This resistor is short
circuited at low frequencies by the
input screen and neutral output
wiring to chassis ground. However,
the resistor takes over at high
frequencies where wiring
inductance become significant.

24A0CV

5A
BRIDGE

RECTIFIER

.45V

Fig. 5 Suggested PSU for the amplifier.
Alternatively, see next month's ET! for
a better choice.
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RIGHT OUTPUT

LEFT
INPUT

LEFT OUTPUT

TWISTED
PAIR

RIGHT
INPUT

Fig. 6 Showing the general technique for connecting inputs, outputs and grounds
to a stereo pair of modules.

The 15µ1-I filter inductors in
the supply rails are also for
suppressing circulating currents (R6
and R7 represent the winding
resistances of Ll and L2).

This amplifier employs only two
nested differentiating feedback
loops and its distortion is not down
to the ultimate limit. The benefit of
including the filter inductors is
therefore marginal. The author is
not blessed with 'golden ears' and
cannot hear the effect of removing
the filters, although the difference is
clearly measurable. The filters
should certainly be included in
amplifiers that use three or more
NDFLs. As the inductors must be
home-made, and therefore cost
nothing but time, and as they do
make a measurable (if small)
improvement, most home
constructors will probably wish to
include them. Winding data is given
in Table 1.

The precise values of
inductance and resistance are not
important - ±50% is good enough
- but do not use the 1.25 mm wire
from L3 as something like 0.1 ohm
series resistance is essential. For a
similar reason, do not parallel the
470µF bypass capacitors C9 and C10
with high -frequency types. Brass or
steel mounting screws are perfectly
satisfactory for the filter inductors,
as linearity is not important.

Critical Components
The majority of the components

in this amplifier are not critical.
Almost any small -signal diodes will
do, such as the 1544, 1N914, and
1N4148. Q1 and Q2 should be
high -gain, low -noise types - BC109
and BC549 are among the cheapest
available. The others could be

almost any small signal types:
BC107 and BC547 are readily
available NPN types, the BC177 and
BC557 are suitable PNPs. The driver
and output transistors should be the
types shown: BD139 and BD140 for
the drivers, MJ802 and MJ4502 for
the power transistors. The biasing
transistor, Q11, could be any NPN
in a TO -126 pack that can be
mounted on the heatsink: the
BD135 and BD139 are readily
available types that would suit.

Unless the contrary is indicated
on the Parts List, resistors can be
standard /W types and the
capacitors can be the lowest
available working voltage. A few
components, however, do require
special mention. A feedback
amplifier cannot be more linear
than its feedback network, so the
various components that constitute
the feedback network should have
small voltage coefficients.
Specifically:
a) The overall feedback resistors
R11 and R12 should be high -stability
types, such as metal oxide or metal
film;
b) C4, C6 and C8 should be NPO
ceramics, not high -K types (NPO
means negative -positive zero, a
low -K capacitor with a very low
temperature coefficient; metallised
plate ceramics, for example.
Silvered mica capacitors are also
suitable);
c) C5 and C14 should be
polycarbonate, polystyrene or
polypropylene types, but not
polyester (eg mylar types);
d) C3 should be an ordinary cheap
aluminium electrolytic, definitely
not one of the relatively expensive
resin -dipped tantalum types (this is
not a misprint!).

TABLE 1
Formers
If a suitable type is not to hand, these
may be turned from 25 mm diameter
polystyrene rod to give 12 mm internal
bobbin diameter with 7.5 mm winding
space between cheeks.
Wire & Winding 1_1, 2
Take two 1680 mm lengths of 0.75 mm
diameter enamelled copper wire and
wind onto each former leaving 20 mm
or so lead length at start and finish.
Wire & winding L3
Take a 1190 mm length of 1.25mm
diameter enamelled copper wire and
wind it onto the former. Leave 20 mm
or so lead length at start and finish.

HARMONIC
ANALYSIS AT 1 kHz,

Rated output - 20 dB
Harmonic 21V9 60 W 2V19 600 mW

2nd 19 ppm 5 ppm
3rd 14 3.5
4th 2.5 2.5
5th 3.0 1.5
6th <1 <1
7th 1.8 1.8
8th <1 <1
9th 1.0 <1
10th 1.8 <1

Notice how the harmonics drop away at
small signal amplitude. In this regard a
class is more like a con-
ventional class -A amplifier than a class -B
amplifier.
1 ppm = 0.0001%

HARMONIC
ANALYSIS AT 6 kHz

Rated output -20 dB
Harmonic 21V9 60 W 2V19 600 mW

2nd 115 ppm 40 ppm
3rd 100 25
4th 32 15
5th 40 9

Harmonics higher than the 3rd are
ultrasonic and hence inaudible.

BUYLINES
Amongst the semiconductors, only Q16
(MJ802) and Q17 (MJ4502) could
possibly present problems: these are
both available from Bradley Marshall,
Cricklewood and Technomatic.

Some care will be needed in ordering
the capacitors mentioned as critical,
though the types should not be that hard
to find. The PCB is available through the
ETI PCB service on page 87.

PATENT
PROTECTION

The principle of nested differentiating
feedback loops, on which this amplifier
depends, is patented in Britain and prin-
cipal overseas countries. Commercial en-
quiries should, in the first instance, be
directed to the Legal Office, Monash
University, Clayton, Victoria 3168,
Australia.
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PROJECT: 60 W NDFL Amp
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Fig. 7 Component overlay for the power amplifier.

3

X V 2 TO L2,F2
-415V

PARTS LIST
Resistors (all 1W, 5% except where
stated)
RI 1k0
R2 47k
R3,13,14 33k
R4,5 330R 2%
R6,7 see text
R8-10 4k7
R11 470R metal oxide or metal

film
R12 15k metal oxide or metal

film
R15 1k8
R16 33R
R17 68R
R18 220R
R19,26,27 470R
R20 3k9
R21 1k0, 1 W
R22,23 8k2
R24,25 100R
R28 47R
R29,30 OR47, 5 W
R31 1OR
R32 8R2, 2 W or 15R//18R,

each 1 W
Potentiometer
PR1 2k2 miniature vertical

preset
Capacitors
C1
C2
C3
C4
C5
C6,8
C7
C9,10

4u7 axial electrolytic
680pF ceramic
47uF axial electrolytic
33pF 100 V NPO ceramic
1u5 polycarbonate
68pF 100 V NPO ceramic
470pF ceramic
470uF 63 V axial
electrolytic

C11 100uF 63 V axial
electrolytic

C12,13 33pF 100 V ceramic
C14 100nF 100 V

polycarbonate
Inductors
11, 2 15uH (see text and Table

1)
L3 6u8 H (see Table 1)
Semiconductors
Q1,2 BC109, BC549 etc
Q3,4,8,12 BC107, BC547 etc
Q5-7,9,13 BC177, BC557 etc
Q11,14 BD139
Q10,15 BD140
Q16 MJ802
Q17 MJ4502
D1-3 1N4148, 1N914, 1544 etc
ZD1,2 15 V 400 mW zener
Miscellaneous
F1,2 2 A standard fuse
PCB (see Buylines); one 4 -way and one
5 -way tagstrip; heatsink to suit (see
text); PCB stakes; bobbins for
inductors; wire, etc.

The 6u8 H inductor (L3) needs
to be home-made. Winding data is
given in Table 1. The bobbin should
be mounted on the circuit board
with a nylon screw; brass or steel
must not be used, because of non-
linear eddy current losses.

Construction
Assembly of the PCB is quite

straightforward. It is probably best
to commence by soldering all the
resistors in place. Note that R32

could be either a 2 W type (not
common) or two 1 W resistors (15R
and 18R) in parallel. Note that the
emitter ballast resistors of Q16 and
Q17 (R29 and R30) should have
very low inductance and if you
have trouble with high frequency
instability, these resistors are likely
to be the culprit. The best solution
may be several carbon resistors in
parallel. Mount R29 and R30 a few
millimetres above the board.

Assemble the diodes next,

making sure you get them all the
right way round. Install the links
next. Follow with the capacitors.
Note that C5 and C14 must be
polycarbonate types and C4, 6 and
8 must be NPO ceramics. None of
the other ceramic capacitors should
be hi -K types, as mentioned earlier.
When mounting C9 and C11, see
that there is three or four
millimetres between the capacitor
body and the adjacent 5 W resistors
(R29 and R30) to allow for
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PROJECT: 60 W NDFL Amp

x
z
Y

014

011

4 -WAY
TAGSTRIP

015

5 -WAY
TAGSTRIP

Fig. 8 Wiring diagram for the
components mounted on the heatsink.

convection around the latter.
The transistors may be mounted

now. See that each is oriented
correctly. Wind L3 next and mount
it on the board. Details are given in
Table 1. It is not necessary to
strictly follow the former dimensions

given, but the inductance needs to
be close to 6u8 H and wound from
1.25 mm wire at least, for low
resistance.

Assembly of the components
mounted to the heatsink comes
next. The heatsinks in the original
were a standard type sold by many
companies and masquerading under
such names as type 6W-1 (Maplin)
or RS 401-807. Each heatsink has a
thermal resistance to ambient of
about 1 °C/W, and other types
could, of course, be substituted.
The specified thermal resistance
permits continuous operation at full
power: smaller heatsinks (up to
2°C/W) could be substituted if the
amplifier is to be used only for
domestic sound reproduction. Use
one heatsink per channel.

Three small components are
mounted on the heatsink adjacent
to the transistors to keep certain
leads short: R28, C12 and C13.
Construction is very much simplified
if a 4 -way tagstrip is installed under
one of the collector mounting bolts
of Q16 and a 5 -way strip under one
of Q17's mounting bolts. Figure 8
shows details.

The collector and emitter leads
from each power transistor to the
circuit board should be twisted. The
base leads to Q14 and Q15 could
be twisted in with the
corresponding collector and emitter
leads (although this is not necessary)
and the base lead of Q11 can be
kept separate. Note that all
transistors must be insulated from
the heatsink. Note also that the
BD140 specified for Q10 needs its
leads dressed to fit the board.

Quiescent current in the power
transistors should be set to 40-60
mA by PR1. Be warned that this
quiescent current is almost zero
until PR1 is about three-quarters of
its maximum resistance, after which
the current increases very rapidly;
be sure that PR1 is set to minimum
resistance when the amplifier is
turned on for the first time.

A convenient way to check the
quiescent current is by means of the
voltage drop across R29 and R30;
this should be 40-60 mV (total) for
zero signal input to the amplifier.

See the June ETI for details of a
complete NDFL amplifier system. ETI

All devices guaranteed Brand New and to full spec. Items ex stock despatched same day. Prices are
EXCLUSIVE of VAT. Please add 60p to order to cover P&P BEFORE calculating VAT. Payment by cheque,
Postal Order, Bankers Draft or Cash (PLEASE register) with order. Official orders from Govt. Depts and
Educational Institutes Welcome. Trade Accounts opened subject to satisfactory status -send for details.
We are pleased to receive overseas orders (please allow adequate postage - surplus to Bankers Com-
mission and slight delay in despatch. Overseas trade enquiries welcome - send for full details. VAT not
applicable to export orders. Price List detailing full range of components available- 30p refundable with
first order. Please send SAE.
COMPARE OUR PRICES
LINEAR CMOS

555CMOS 80 LM3909 70 ZN459 285 4000 11 4518 39
556C MOS 140 LM 3911 120 ZN1034E 200 4001 11 4520 48
709 25 LM 3914 175 4002 11 4521 90
741
748

14
35

LM3915
LM13600

195
105

LOGIC ICs 4007
4008

14
34

4522
4526

105
55

9400CJ 345 MC1496 68 AY -2376 590 4009 24 4527 55
AY -3-1270 710 MC3340 120 MC1488 55 4011 11 4528 45
AT -3-8910 370 MF1OCN 350 MC1489 55 4011 11 4531 65
AY -3-8912 540 ML924 195 MM5303 625 4012 14 4532 60
CA3046 60 NE529 225 MM5307 1250 4013 20 4538 60
CA3080 65 NE531 135 MM58174 700 4015 39 4539 80
CA3089 190 NE544 180 TMS6011 365 4016 20 4543 60
CA3090A0 370 NE555 16 ULN2003 75 4017 32 4555 35
CA3130E 85 NE556 45 8T26 99 4020 42 4556 35
CA3140E 38 NE565 110 8T28 120 4021 39 4561 100
CA3161E 100 NE566 140 8795 90 4022 39 4583 80

NE567 100 8797 90 4023 12 4584 40
CA3240E 110 NE570 370 81LS95 80 4024 32 4585 50
CL7106 680 NE571 370 81LS96 80 4025 12

L7611 95 RC4136 55 81LS97 0 4027 20 COMPUTER IC*
L7621 180 RC4558 45 81LS98 85 4028 37
L7622 180 SL490 250 6522 310 4029 43 1802 650
L8038 290 SL76477 380 6532 675 4035 45 2650A 1175

CL8211A 150 SP8629 250 6821 110 4040 40 6502 320
CM72224 775 TBA120S 70 6845 650 4042 38 6800 220
CM7555 80 TBA800 75 6847 650 4043 40 6802 250
LF353 85 TBA810 95 6850 110 4044 40 6809 615
LF358 90 TBA820 70 6852 250 4049 21 8035 345
LM10 325 TBA950 220 6875 485 4050 22 8060 1090
Lh1301A 24 TDA1008 310 8155 350 4051 42 8080A 250
LM311 70 TDA1022 480 8212 110 4052 48 8085A 345
LM318 120 TDA1024 115 8216 100 4053 48 Z80A 315
LM324 30 TL061 40 8224 110 4066 22
LM334Z 90 TL062 60 8226 250 4068 14 MEMORIES
LM335Z 120 TL064 95 8228 220 4069 13
LM 339 45 TL071 25 8243 270 4071 13 2101 395
LM348 80 TL072 45 8250 865 4072 13 2114(220ns) 85
LM358 55 TL074 95 8251 250 4073 13 2532 295
LM377 165 TL081 24 8253 400 4075 13 2708 ' 225
LM380 65 TL082 45 8255 225 4076 44 2564 1000
LM 381 120 TL084 90 8257 400 4078 13 2708 225
LM382 110 TL170 49 8259 395 4081 12 2716(5V) 210
LM384 130 UA2240 115 8279 385 4082 12 2764 750
LM386 65 ULN2003 75 8832 250 4093 23 4116(200ns), 80
LM387 120 ULN2004 75 9602 220 4099 70 4118-3 -,325
LM393 95 XR2206 285 Z8OACTC 260 4502 50 4164 420
LM711 60 ZN414 79 Z8OADART 775 4508 110 5101(450ns) 150
LM725 325 ZN423 130 Z8OADMA 975 4510 45 5204 725
LM733 89 ZN424 130 Z8OAP10 270 4511 45 6116(150ns) 375
LM747 60 ZN425E 340 ZN425E8 320 4512 42 8514 330
LM1458 40 ZN426E 290 ZN426E8 320 4514 110 6810 115
LM2917 185 ZN427E 575 ZN427E8 575 4515 110
LM3900 45 ZN428E 395 ZN428E8 395 4516 50

COMMQUI P
LTD.

HAMILTON HOUSE 11 WALKERN ROAD
STEVENAGE HERTS SG1 30D

Telephone (0438) 729771 Telex 825378 G

741-S TANTALUM ZENER DIODES

LSOO 11 LS153 38
BEADS 2V7-33V500MW 7

LS01 11 LS155 29 0.1/35 12 5V1 -75V 1.3W 14
LSO2 11 LS156 33 0.22/35 12
LSO3 11 LS157 25 0.33/35 12 BRIDGE
LSO4 12 LS158 27 0.47/35 12 RECTIFIERS
LSO5 12 1.5160 30 0.68/35 12
LSO8 12 LS161 35 1.0/35 12 1A/100V 20
LSO9 12 LS162 35 1.5/35 14 1A/200V 23
LS10 12 LS163 35 2.2/35 16 1A/400V 25
LS11 12 LS164 40 3.3/35 17 1A/800V 38
LS12 12 LS165 50 10/25 18 2A/100V 36
LS14 22 LS168 80 15/25 28 2A/200V 40
LS15
LS20

12
12

LS170
LS173
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47

2.2/16 14
33/16 14

2A/400V 40
2A/800V 52

LS21 12 LS174 36 4.7/16 16
LS22 12 LS175 36 6.8/16 16 REGULATORS
LS27
LS28

12
14

LS181
LS183

87
05

10/16 18
15/16 27 781_05 30

LS30 12 LS190 35 22/15 27 78L12 30
LS32 13 LS191 35 33/16 40 78L15 30
LS33 14 LS192 35 47/16 40 78L24 30
LS37 14 LS193 36 100/16 75 7805T 36
LS38 14 LS194 32 15/10 22 78121 36
LS40 12 LS195 32 22/10 24 7815T 36
LS42 28 LS196 43 33/10 30 7824T 36
LS47 35 LS197 45 47/10 35 79L05 60
LS48 40 LS221 50 100/10 55 79L12 60
LS49 50 LS240 55 100/6.3 42 79L15 60
LS51 14 LS241 55 79051 42
LS54 14 LS242 55 63V MINI 7912T 42
LS55 14 LS243 55 MONOLYTHIC 7915T 42
LS74 16 LS244 55 CERAMIC 7924T 42
LS75 16 LS245 70 LM309K 130
LS76
LS78
LS83
LS85
LS86

16
17
33
39
15

LS251
LS253
LS257
LS258
LS259

28
30
29
32
53

10nF 10
22nF 10
33nF 10
47nF 10
68nF 10

LM317 270
LM3177 120
LM323K 350
LM723 35
78H05-5A/5V 550

LS90 22 LS266 18 100nF 14
LS92 25 LS273 53 RESISTORS
LS93 22 LS279 30 DIODES
LS95 36 LS283 38 Carbon Film,
LS109
LS112
LS113
LS114
LS123
LS125

21
20
20
21
34
24

LS290
LS293
LS365
LS366
LS367
LS368

40
40
27
27
27

'27

0A47 10
1N4001 4
1N4002 4
1N4003 5
1N4004 5
1N4005

High Stab 5%
W 10-M 2

1/2W 1 0-10M 2
Metal Oxide/Film
2% Met. Film E24 5
1% Met. Film E24 8

LS126
LS123
LS136
LS138
LS139
LS151

25
29
23
24
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MICRO -MINI
100V CERAM
PLATE CAPS

1pF 10nF 7

1N4006 7
1N4148 2
1N5401 12
1N5404 14
1N5406 17
1N5408 19
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MIDWICH COMPUTER COMPANY LIMITED
FAST EX -STOCK DELIVERY OF MICROCOMPUTER COMPONENTS AT UNBEATABLE PRICES

Official OM Dealer
BBC COMPUTERS
Mode( B
Model B + Disc Interlace
(carriage 6 50 by Securicor)

B BC MICRO DISC DRIVES
BBC 31 Single 100K Drive Expandable to

2x100K 229.00
BBC 32 Dual 100K Drives 340.00
BBC 33 100K Upgrade for BBC 31 122.00
BBC 34 Dual 400K Drives 64000

All Disk Drives (except BBC 33) are complete with
Manual Utilities Disc, and Connecting Cables.

B BC MICRO UPGRADE KITS
BBCA2B Complete A to B Upgrade
BBC 1 16K Memory
BBC 2 Printer/User I/O Kit
BBC 3 Disc Interface Kit
BBC 4 Analogue Input Kit
BBC 5 Serial I/O 8 RGB Kit
BBC 6 BUS Expansion Kit

All Kits are supplied with full fitting instructions

B BC CONNECTORS
BBC 21 Printer Cable and Amphenol Plug

(not assembled)
BBC 22 User Port Connector and Cable 36"
BBC 23 Cassette Lead
BBC 24 7 Pin DIN Plug
BBC 25 6 Pin DIN Plug
BBC 26 5 Pin DIN Plug
BBC 35 Disc I/O Cable 34W IDC to 2x34 way

card edge
BBC 36 Disc Power Cable
BBC 44 Analogue Input Plug arid Cover
BBC 66 IM Bus Connector + 36" Cable

B BC ACCESSORIES
BBC 45 Joysticks (per pair)
BBC 67 Eprom Programmer (assembled)
BBC 71 Teletext Receiver
BBC 72 Second Processor (6502)
BBC 73 Second Processor (Z80)

ACORNSOFT FOR THE BBC
SBE03 Business Games
SBE04 Tree of Knowledge
SEED2 Peeko Computer inc Manual
SBE01 Algebrail Manipulation Pk
SBX01 Creative Graphics Cassette
SBX02 Graphics and Charts Cassette
SBBOI Desk Diary inc Manual
SBLO2 LISP Cassette
SBLO1 FORTH Cassette
SBG01 Philosophers Quest
SBG07 Sphinx Adventure
SBG03 Monsters
SBG04 Snapper
SBG15 Planetoid
SBG06 Arcade Action
SBG05 Rocket Raid
SGB13 Meteors
SBG14 Arcadians
SBG10 Chess

ACORNSOFT BOOKS FOR THE BIC MICRO
SBDO1 Creative Graphics 7.50
SBDO2 Graphs and Charts 7.50
SBDO4 LISP 7.50
SBI303 FORTH 7.50

Please ring for current delivery on Acornsott Products
before ordering

346.95
441.95

44.75
18.00

7.50
95.00

6.70
7.30
8.45

13.00
2.48
3.50
020
OAO
0.60

12.00
6.00
225
3.50

B BC MICRO COMPONENTS
4516 100ns 2.25
6522 3.19
74LS244 0.50
74LS245 0.80
7415163 0.31
US3691N 1.50
DS88 LS120N 4.50
UPD7002 4.50

B BC SOFTWARE IN EPROM
Wordprocessor "Vieve
1.2 MOS

11.30
57.95

225.00
170.00
170.00

8.55
805
11.85

825
8.55
8115
11.85

14.65
14.55

9.65
1.85
8.86
085
0.05

10.35
8.85
8.85
8.55
8.65

8271 30.00
20 Way Header 1.48
26 Way Header 1.70
34 Way Header 2.06
40 Way Header 2.32
15 Way D Skt 2.15
6 Way DIN Skt 0.90
5 Way DIN Skt 000

52.00
10.00

SPECIAL
OFFER

Spectrum 32K
Upgrade Kit

24.95

DATA SHEETS are
available on items
marked D. Prices are as
follows

D1 0.75
D2 1.00
D3 125
D4 200
05 250
D6 3.00
D7 4.00

MEMORIES 75451 0.22 ZN429 01 2.10 4510 0.40 193 0.35
2114L-200nsD/ 0.00 75452 0.22 ZN432 D113.00 4511 0.41 194A 035
2708 450ns D2 2.95 75453 0.22 ZN449 D1 2.56 4512 0.40 195A 035
2716 45Ons DI 2.45 754 54 0.22 4514 0.96 196 0.45
2716 35Ons DI 4.05 75468 0.88 CRYSTALS 4515 0.98 197 0.45
2716 3 rail 01 7.25 75491 0.31 1M 2.75 4516 0.40 221 0.48
2532 45Ons D2 3.45 75492 042 1008M 2.75 4518 0.40 240 0.55
2732 450ns D1 3.45 AY31015 02 3.00 1.8432M 1.92 4519 027 241 0.55
2732 350ns DI 5.45 AY31270 8.47 24576M 2.00 4520 0.40 242 0.55
2764 300ns D1 509 AY38910 D6 4.40 3.6864M 1 II 4521 000 243 0.55
4116 15OnsD2 0.85 AY53600 D2 5.70 4M 014 4522 0.52 244 0.55
4116 200ns D2 0.80 DP8304 DI 2.50 6M 028 4526 052 245 0.70
4118150nsD1 325 MC1488 01 0.37 EM 008 4527 0.52 248 0.55
5516 200ns 02 9.45 MC1489 01 0.97 98304 1.50 4528 0.41 249 0.55
6116 15OnsD1 3.30 MC3242A 0.30 19 6608 2.48 4532 0.72 251 0.30
6116 Low Power MC3446 01 2.50 4541 0.50 253 0.35

15Ons D2 4.95 MC3448A 01 3.75 DIL SOCKETS (TEXAS) 4543 050 257A 0.30
4164 150ns TI MC3480 D5 7.30 PINS TIN GOLD WW 4553 1.57 258A 035

D3 4.45 MC3487 01 2.00 8 7 18 25 4555 035 259 0.55
4164 200ns TI MC14411 DI 7.85 14 10 26 35 4556 025 261 1.00

D3 3.95 MC14412 9.45 16 10 29 40 4585 0.75 266 0.20
4164 150ns R032513L 01 8.50 18 13 33 50 273 0.54

Mostek D3 4.45 60325138 01 6.50 20 15 37 00 74LS SERIES 279 0.30
4516/4816 22 17 38 05 00 0.11 283 0.40

100ns D2 2.25 UHF MODULATORS 24 21 48 70 01 0.11 290 0.39
4532 200ns D2 2.95 UM1111 6MHz 28 24 55 BO 02 0.11 293 0.39

DI 2.50 40 30 78 99 03 0.12 365 0.27
WOO FAMILY UM1233 8MHz 04 0.12 366 0.27
6800 D7 2.25 01 3.00 ZIF SOCKETS 05 0.12 367 0.27
6802 D5 2.50 (TEXTOOM 08 0.12 368 0.27
6809 D6 8.30 BUFFERS 24 pin 5.75 09 0.12 373 0.82
6810 01 1.15 81 LS95 0.80 28 pin 8.20 10 0.12 374 0.82
6821 03 1.00 81 LS96 0.80 40 pin 9.75 11 0.12 375 0.35
6840 D4 3.75 81 LS97 080 12 0.12 377 0.60
6845 D5 8.50 81 LS9B 050 CMOS 4000 13 0.12 378 0.60
6850 D2 1.10 8126A 0.90 4000 0.10 14 0.25 379 0.90
68488 D2 7.30 8128A 0.00 4001 0.10 15 0.12 386 0.35
68800 D7 5.25 8195 0.90 4002 0.12 20 0.12 390 0.45
68809 D612.00 8197A 0.90 4006 0.42 21 0.12 393 0.45
681310 D1 229 8198 0.90 4007 0.14 22 0.12
68621 D3 220 4008 0.32 26 0.12 OIL JUMPERS
68840 D4 OAD UNEARS 4009 024 27 0.12 Single Ended 24"
68850 02 220 1_203 0.65 4010 024 28 0.12 14 PIN 1.45

LF398N 4.75 4011 0.10 30 0.12 16 PIN 1.85
Zee FAMILY LM301AN 0.24 4012 0.18 32 0.12 24 PIN 2.40
ZBOACPU 02 2.99 LM3OBN 0.40 4013 020 33 0.12 40 PIN 3.80
ZBOBCPU D2 9.00
ZBOACTC 01 2.60
ZI30 BC TC 01 900
ZBOADART 01 5.50
ZBOADMA D2 0.95
ZBOAP10 01 2.75
Z80BP10 DI 9.00

LM311P 050
LM319N 1.99
LM324N 0.30
LM348N 000
NE555P 0.15
NE556CP 0.45
TL010 0.39

4014 0.40
4015 0.35
4016 020
4017 0.32
4018 035
4019 0.36
4020 005

37 0.12
40 0.12
42 0.28
47 0.35
48 0.45
49 0.12
51 0.12

Double Ended
6" 12" 18

14 PIN 1.85 128 2.42
16 PIN 2.05 2.15 218
24 PIN 3.00 3.15 3.96
40 PIN 415 490 0.18

ZBO AS10 D4 9.00

8080FAMILY
8085A D4 9.50
8212 1.10
8216 1.00
8224 2.10
8228 327
8251A 05 250
8253 400
8255A 05 225

TL011 0.32
TL012 0.34
TL014 0.36
TL021 0.34
TL061 029
TL062 0.49
11_064 0.90
TL066 020
11068 0.32
11271 0.20
11.072 0.47

4021 0.40
4022 0.40
4023 0.13
4024
4025 0.13
4026 0.74
4027 020
4028 032
4031 094
4033 1.80
4034 0.04

54 0.12
55 0.12
73 0.18
74 0.18
75 0.18
76A 0.17
78A 0.18
83A 036
85 0.42
86 0.18
90 0.22

25 WAY &TYPE
CONNECTORS
Male -Male
36" cable 12.00

Male -Female
36" cable 12.00

Male single ended
18" cable 415

Female single ended
18" cable 325

0500FAMILY
3.25

T1.074 1.00
TL081 025
1L082 0.40

4035 038
4040 0.30
4041 0.38

91 0.60
92 0.32
93 0.22

IOC CONNECTORS
Shrouded Nutters

6502A D3 5.00
6520 01 2.50
6520A 01 3.15
6522 05 3.19
6522A D5 5.50
6532 02 5.50

FLOPPY DISC
CONTROLLERS
8271 38.00
FD1771 05 15.00
FD1791 D6 22.00

TL084 158
TL091 0.40
11.092 0.58
11.094 134
11.487 012
TL489 0.82

TL494 1.83
TL496 0.80
1L507 1.33
725 110
741 0.14

0.48

4042 0.34
4043 030
4044 030
4045 135
4046 0.42
4047 0.70
4048 038
4049 023
4050 023
4051 0.38
4052 0.44
4053 0.44

95B 0.40
109A 027
112A 020
113A 020
114A 022
122 0.28
123 0.34
125A 024
126A 025
132 0.34
136 025
138 025

((with staters)ght An
PCB Mtg)gle
10 PIN 0.88
14 PIN 122
16 PIN 1.34
20 PIN 1.40
26 PIN 1.78
34 PIN 2.08
40 PIN 232
50 PIN 2.35
60 PIN 320

FD1793 D6 2300
FD1795 D6 28.00
FD1797 D6 28.00
WD1691 D212.00
WD2143-01 D2 6.99

INTERFACE DEVICES
6402 3.80
75107 0.47
75110 mut
75150 0.84
75154 0.77
75160 2.58
75161 2.80
75162 3.95
75172 1.95
75173 1.44
75174 1.95
75175 1.44
75182 0.50
75183 0.50
75188 0.37
75189 0.37

748 0.27

REGULATORS
78L05 0.30
7802 0.30
78L15 0.30
7805 0.40
7812 0.40
7815 0.40
7905 0.45
7912 0.45
7915 0.45
LM309K 1.20
LM317K 2.40
LM323K 4.50
LM338K 8.25

DATA CONVERTERS
UPD7002 01 420
ZN425 01 3.45
ZN426 DI 3.00
ZN427 DI 5.99
ZN428 01 4.75

4054 0.85
4055 0.85
4060 0.39
4063 015
4066 024
4068 0.14
4069 0.14
4070 0.13
4071 0.13
4072 0.13
4073 0.14
4075 0.13
4076 0.43
4077 0.13
4078 0.15
4081 0.13
4082 0.13
4085 0.50
4086 0.44
4093 020
4502 0.40
4507 0.32
4508 0.96

139 0.27
145 0.57
148 0.70
151 0.40
153 0.40
155 0.30
156 0.35
157 025
158 0.30
160A 0.32
161A 035
162A 0.35
163A 035
164 0.40
165A 0.50
166A 0.60
173A 055
174 040
175 0.38
181 0.90
190 0.35
191 0.35
192 0.35

IOC SOCKETS
Fitted with 36" cable
10 PIN 1.40
14 PIN 112
16 PIN 2.10
20 PIN 2.48
26 PIN 324
34 PIN 3.80
40 PIN 4.90
50 PIN 5.48
60 PIN 8.38

DATA BOOKS by
Tens lestntwents
Linear Control

Circuits 4.00
Voltage Regulators4.50
MOS Memory 395
Interlace Circuits 700
TEL 5th Edition 8.50
Bipolar Micro 4.50
111 Pocket Guide 3.50
Linear Pod<et Guide 2.50

CARRIAGE Orders up to £199 sent by 1st class post and 0200+ by
Securicor.
CHARGES 0-£100 = 00.50, 0100-199 = £1.25, 0200+ = £5.00.
PRICES All prices and carriage charges quoted are exclusive of VAT
and are subject to change without notice.
QUANTITY DISCOUNTS Available on most products. Please tele-
phone for details.
OFFICIAL ORDERS are welcome from Educational Establishments,
Government Bodiesd PublicC

C=11101
VISA

CREDIT ACCOUNTS Are available subject to status. Payment
strictly nett 30 days.
CREDIT CARDS Payment by credit cards is accepted on most
products with no surcharge.
OUT OF STOCK Items out of stock will follow with £0.45 Carriage
charge at our discretion, or a refund will be issued if requested
DELIVERY All stock orders received up to 3.30pm are despatched the
same day

i4
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01-452 1500 TFAlimmArric LTD 01-450 6597
Micro Computer
Please phone for availability

WORD PROCESSOR 'VIEW'
16K ROM £52

TELETEXT ADAPTOR
£195.00

ACORN SOFT/BBC SOFT/GAMES PADDLES IN STOCK

BBC Model B £399
including VAT plus £8 carr.

Model A to Model B
Fitting charge £15

Individual upgrades
also available

FLOPPY DISC INTERFACE
Incl. 1.2 operating system

£95 + £20 installation

Phone or send for our BBC leaflet

BBC FLOPPY DISC DRIVES
Single drive 5'/4" 100K £235 + f6 carr.

Dual drive 5'/4" 800K £799 + f8 carr.

BBC COMPATIBLE DRIVES
These are drives with TEAC F050 mechanism

PRESTEL ADAPTOR and are complete with power supply
£90.00 SINGLE: 100K £190; 200K £260; 400K £340

2nd PROCESSOR 6502 £170 DUAL: 200K £360; 400K £490; BOOK £610
2nd PROCESSOR Z80 £290 Drive Cables: Single £8 Dual£1 2

OFFICIAL POO DEALER

CASSETTE RECORDER
BBC Compatible Cassette Recorder

with Counter and Remote Control
£26.50 + £1.50 carr.

Cassette Leads £3.50
Computer Grade Cassette

£0.50p each £4.50 for 10 + £1 ca. r.

MONITORS
MICROVITEC 1431 14" Colour Monitor £249 + £8 carr.
MICROVITEC 2031 20" Colour Monitor £319 + £8 carr.
KAGA 12" RGB Monitor £255 + £8 carr.
Lead for KAGA RGB £10
SANYO 12" Hi Res Green Monitor £99 + £6 carr.

ACORN ATOM 0
Basic Built f135 Expanded f175

(carr f3 per unit)
Atom Disc Pack f299 + f6 carr

3A 5V Regulated PSU f26 + f2 carr.
Phone or send for our BBC Atom

list.

NEC PC 8023 BE -C
Features include:
80 cols 100CPS,
Bi-Directional, Logic seeking
Proportional Spacing,
Forward B. Reverse Line
Feed, Block
Graphics, International
and Greek characters,
Auto -Underline, Super & Sub
Scripts, Friction & Tractor,
2K Buffer, Cartridge Ribbon.

£345 + £8 carr.

PRINTERS
SEIKOSHA GP 100A

80 Cols 30 CPS
Full ASCII e GRAPHICS
10" Wide paper

Now only£1 80+ £6 carr.
Ask for details on GP 250A

Parallel Printer lead for BBC/Atom to most printers £13.50
Variety of interfaces, ribbons in stock

2,000 fan fold sheets 94" x 11" £13.50 1 E3 p & p

EPSON RX80 and FX80
RX80 100CPS 80 Col

Tractor Feed FX80
160CPS 80 Col

F & T Feed
Logic seeking, Bi-

directional,
printing, 9 x 9 Matrix,
Auto Underline, Cen-

tronix 8, Bit Parallel
Interlace as standard

RX80 £298
FX80 £438

(£8 carr/printer)

'RUGBY ATOMIC CLOCK
This 280 micro controlled clock/calender
receives coded time data from NPL Rugby.
The clock never needs to be reset. The
facilities include 8 independent alarms and for
each alarm there is a choice of melody or
alternatively these can be used for electrical
switching. A separate timer allows recording
of up to 240 lap times without interrupting
the count. Expansion facilities provided.
See July/August ETI for details. Complete Kit
£145+ £2.00 p&p

I.D. CONNECTORS
ISpeadblock Type)

No of Header Recap Edge
ways Plug tecle Conn
10 90p 90p 200p
20 146p 125p 240p
26 175p 150p 300p
34 200p 160p 380p
49 220p 190p 650p
50 236p 200p 800p

CONNEC

JUMP LEADS
41n Ribbon Cable with headers

14 pin 16 pin 24 pin 40 pin
1 end 146p 1115p 240p 380p
2 ends 210p 230p 346p 540p
24In Ribbon Cable with sockets

20 pin 26 pin 34 pin 40 pin
1 end 180p 210p 270p 300p
2 ends 290p 39bp 490p 540p
24in Ribbon Cable with D. Conn

25 way Male 600p Female 550p

TOR SYSTEMS
AMPHENOL CONNECTORS
36 way Solder Type Plug

Icentronix type) 550p
36 way Solder Socket

Icentronix type) 550p
36 way IDC Plug

Icentronix type) 500p
24 way Solder Plug

(IEEE type) 5009
24 way Solder Socket 500p
24 way IDC Plug 485p

RIBBON
CABLE (Grey)

10 way
14 way
16 way
20 way
26 way
34 way
40 way
50 way
64 way

60p
60p
90p

105p
140p
220p
265p
330p
370p

MICROTIMER
6502 Based Programmeable clock timer with
* 224 switching times/week cycle
* 24 hour 7 day timer
* 4 independent switch outputs directly interfacing to

thyristorlriacs
* 6 digit 7 seg. displays to indicate real time, ON/OFF and Reset

times
* Output to drive day of week switch and status LEDS.
Full details on request. Price for kit £57.00

Solder
Angled

Solder
Angled
Hood

D -CONNECTORS
9 way 15 way 25 way 37 way

MALE
90p 130p 180p 250p

1809 230p 2135p 4269
FEMALE
110p 180p 210p 350p
175p 240p 310p 500p
96p 96p 96p 125p

RS232 CORNS (25 way DI
24" Single end Male £5.50
24" Single end Female £6.00
24" Female -Female £11.00
24" Male -Male E10.00
24" Male -Female £11.50

DIL HEADERS
older IDC
11/11. type

14 pin 413p 100p
16 pin 50p 110p
24 pin 100p 150p
40 pin 200p 2215p

EURO
CONNECTORS

(Indirect Edge Conn)
DIN STD Plug Skt
4161721 way 170p 170p
41617 31 way 180p 180p
41612 2 x 32 way 250p 320p
Angled 2x32 way 326p 376p
41612 3x32 way 276p 380p
Angled 3x32 way - 400p
2x32 way zidc a c - 625p

lifor 2x32 way specify a -i- b or a cl

208 way
2x22 way
2x23 way
2x25 way
1 x43 way
2x43 way
2,50 way
I x77 way
S100 Conn

EDGE
CONNECTORS

0.1in 0.156in
- 140p

200p 170p
210p -
225p 220p
260p -
3959

7133p -
- 600p

MICRODOCTOR
This is not a logic analyser or
an oscilliscope. It tests a
microsystem and gives a
printed reprint on RAM,
ROM and 1 /0 - it will print
memory map, search for
code, check dataline shorts
and operates peripherals
Microdoctor
complete with PSU,
Printer, probe cable
and two configuration
boards. £295.

SOFTY II INTELLIGENT PROGRAMMER
The complete micro processor development system for Engineers and Hobbyists. You can
develop programs, debug, verify and commit to EPROMS or use in host computer by using

softy as a romulator. Powerful editing facilities permit bytes, blocks of bytes changed, deleted
or inserted and memory contents can be observed on ordinary TV. Accepts most 5v Eproms.

Soft* II complete with PSU, TV Lead and Romulator lead E169

SPECIAL
OFFER

2114L
27161, 5v)
2532
4116-2
4164-2
6116P3

80p
250p
350p

80p
450p
350p

No, PLEASE SEND SAE FOR PRICE LIST

UV ERASERS
UVIB up to 6 Eproms £47.50

UVIT with Timer £60.00

UV140 up to 14 Eproms £61.50
UV141 with Turner £/8.00

(Carr £2/eraser)
All erasers are fitted with
mains switches and safety
interlocks

`WIRELESS
WORLD'

PROJECTS
Semiconductors inc.
LC., Transistors,
Displays, Con necors
and Sockets for most .
projects are stocked
by us.

BOOKS (No VAT p&p £11
CMOS Cook Book E7.75

CRT Controller H/Book £7.95
Programming the 280 E11.50

280 Microcomp. handbook £6.95
Programming the 6502 £10.25
6502 Assy. Lang. £12.10
6502 Applications £10.20
6502 Software Design f8.05
6502 Games £10.52
Large selection of databooks, inter-
facing books, books on BBC, etc in

stock. As for our list.
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COMPRESSOR/
LIMITER
When it comes to compressing those troublesome signals that
are prone to overload, this ETI project really is the limit! Design
by Ian Martin B.Sc.

Compressors and limiters
have many uses in
professional recording and

broadcasting, and they can also be
pretty useful to the amateur.
Perhaps the single most important
use is for overload protection: the
limiter is set up so as to remain
inactive until a signal occurs which
would overload following circuits
(perhaps a radio transmitter or
power amplifier), at which point
gain reduction cuts in and, without
being very noticeable about it, the
unit prevents blown fuses, gross
distortion or worse.

The circuit described here has
been designed to be capable of
both the compressing and limiting
actions - it all depends on the
signal size you apply and the gains
you set in the circuit. With the
component values shown, the
specification of this unit is very
similar to devices currently in use in
stereo radio broadcasting in the UK.

On The Attack
In this circuit the attack has

been made very fast indeed, the
time constant being 220
microseconds: hence the time taken
for the limiter to react fully to an

HOW IT WORKS
The left and right channels of the unit
are identical, so this description will be
confined to the left-hand channel.

IC1 forms a buffer, and its gain is ad-
justable by PR1 so that it can be used to
set the input sensitivity. The variable
gain cell is made up from IC2 and IC7a
and their associated components. The
configuration used is slightly unusual:
IC2 forms a conventional inverting
amplifier, its gain being determined by
R,./R,, in the usual way. However, while

is simply R2, lin, is made up from R4
and IC7a which, as an operational
transcondudance amplifier, can be used
as a current -controlled resistor. With
the addition of a voltage -to -current con-
verter to drive the control input of the
LM13600, a complete VCA is formed
which will produce a gain inversely pro-
portional to the control voltage.

The first stage of the gain -control
side chain is a full -wave rectifier made
up from IC3a and IC6a. Q1 boosts the
output current drive capability of the
rectifier in order to produce a fast attack
characteristic when charging C11.

From C11 onwards until the final
voltage -to -current converters for the
VCA, the two side chains are combined
into one channel, the highest of the left
or right input signals being registered on
C11. In this way stereo ganging is achiev-
ed, and this prevents the stereo image
from wandering from side to side during
gain reduction (if the overload signal is

in one channel only). The adjustment of
the decay time and limiting threshold for
both left and right channels is achieved
easily and equally by R32 and PR5. IC8b
is used as a high impedance buffer for
the control voltage held on C11, which is
discharged by R31. The output of this
buffer is fed to PR5, which controls the
side chain gain and hence the limiting
threshold.

The only problem with the particular
VCA configuration chosen is that should
the control voltage (and hence control
current being fed to IC7a) fall to zero,
the gain of the VCA will increase to the
open -loop gain of IC2, probably
resulting in the VCA output reaching one
of the supply rails (as is usually the case
when an IC amplifier loses its feedback).
In order to prevent this from happening,
the control voltage V, is prevented from
going below OV5 by zener ZD1 and
preset PR6. Thus the higher of either

or the output of PR5 is passed via
D11 or D12 to the law -shaping amplifier
IC8a.

The diode D13 and resistors R35, 36
are configured to make up for the
voltage drop across D11 and D12, and
maintain a tight compression ratio,
typically 10:1. The output of the shaping
amplifier provides a low source im-
pedance to drive the voltage -to -current
converter IC9a and Q3 (note that the left
and right channels split again at this
point).

TABLE 1
Measured performance of the prototype.
Gain: 0 dB (adjustable)
Bandwidth (3 dB points): 10 Hz and 30 kHz

approximately

Tracking between channels
during gain reduction:

Distortion at 1 kHz:

better than 0.3 dB

Input impedance: 22k Input Output Distortion
Output impedance: 100R -8 dB -8 dB -66 dB
Limiting threshold: 0 dB (adjustable) 0 dB -1 dB -60 dB
Compression ratio for signals +10 dB 0 dB -58 dB
exceeding the threshold: 10:1 Distortion at 100 Hz:
Crosstalk with non -speaking channel terminated with 600R (left - Input Output Distortion
to -right or right -to -left): -8 dB -8 dB -58 dB

100 Hz 1 kHz 10 kHz 20 kHz 0 dB -1 dB -45 dB
-70 dB -70 dB -68 dB -65 dB +10 dB 0 dB -38 dB

Noise with input terminated as above: -70 dB
(this is the gain required to make noise at the output peak to 0 dB on
a standard broadcast peak program meter, ie this is the peak noise.
Should a measurement be made with an RMS reading meter, this
measurement may improve by as much as 6 dB).
Control voltage breakthrough onto non -speaking channel with 20
dB of gain reduction occurring on the other channel:

100 Hz 1 kHz
-68 dB -68 dB

NB. These figures for 100 Hz distortion were measured with a
recovery time constant of 100 milliseconds (total recovery time ap-
proximately 220 milliseconds), hence a certain amount of distortion
due to the compression of individual waveforms is to be expected.
Increasing the recovery time constant as in the final design will im-
prove the low frequency distortion measurements, until for long
recovery times (greater than 3 seconds) they will approach the
values obtained for 1 kHz.
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PROJECT

PR1
47k

C2
47p

C1 R1

FT
1u0 22k

INPUT

IF-
I C1

R2
47k

NOTE:
IC1,2,4,5 ARE TL071
IC3,6,8,9 ARE TL072
IC7 IS LM13600
01,2 ARE BC107
03,4 ARE BC177
D1-15 ARE 1N4148
ZD1 IS 5V6 40OrnW ZENER

47k

C6 R16
100n 22k

RIGHT n_ jpvvst_i4
INPUT ""

/7777

C7

417p

IC4
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Fig. 1 Circuit diagram of the compressor/limiter.
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IC7
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IC1,2,4,5 IC3,6,8,9 IC7
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IC8a

C13
47p

R37
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.1 C14
014 47p

R35 R36013
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O

c

R38
7k5

IC9a

015

IC9

C15
47p

R33
470R

R32
10k

R34
4k7

PR5
10k

D11

overload above the limiting
threshold is approximately 500
microseconds. The decay time was
chosen to be 330 milliseconds;
hence full recovery takes place
approximately 700 milliseconds after
the overload has been removed
from the input. This recovery time
was chosen after much subjective
assessment, and is the fastest
possible without undue distortion of
low frequencies (this being a
common problem in all

ETI MAY 1983

compressor/limiters). However, as
this is a simple one -resistor
adjustment it is easy to experiment
and find the best compromise for
different uses.

Shaping Up
The need for the shaping

amplifier built around IC8a arises
because the side chain is, like most
professional designs, an open loop
system deriving its input from the
incoming programme material and

not from the VCA output. This has
the advantage that the limiting
threshold and other dynamic
characteristics may be altered easily
and, if desired, other functions may
be included. For example, de-essing
could be implemented, where a
treble boost in the side chain would
lead to the gain reduction of high-
energy, high -frequency. sounds such
as sibilants. It would alsp be possible
to build a feedforward or overshoot
limiter, by including a suitable delay?
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PROJECT: Compressor/limiter

E){.41
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Fig. 2 Component overlay for the unit.
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line in the main chain before the
VCA. In this way gain reduction
would take place before the
programme material reached the
VCA via the delay line and even the
sharpest transient would be
prevented from exceeding the
limiting threshold at the output.
However, in most applications this
is not necessary, except in cases
such as disc -cutting or radio
broadcasting where an overload of
even the shortest duration would
have dire results.

Resistors (all 1W, 5%)
R1,16 22k
R2,25 47k
R3,26 100R
R4,27 5k6
R5,7,28,30 390R
R6,29 15k
R8,17 1k0
R9-11,13,
18- 20,22 20k
R12,14,21,
23,32 10k
R15,24 220R
R31 330k
R33 470R
R34 4k7
R35,36 470k
R37,38 7k5

PARTS

Potentiometers
PR1,3 47k miniature horizontal

preset
PR2,4 220R miniature horizontal

preset

The setting up procedure is very
simple indeed. PR6 should be
adjusted so that V, is held at OV5
with no input signal. PR1 and PR3
should then be adjusted to give the
required gain from each channel
(usually 0 dB). That concludes the
static setting -up, except for PR2 and
PR4 which should be adjusted for
zero offset at the output of the VCA.
This ensures minimal control
voltage breakthrough onto the
audio output during gain reduction.

To set the compression

LIST

PR5

PR6

Capacitors
C1,6,11
C2,4,5,7-9,

13-15
C3,10
C12
C16,17

10k miniature horizontal
preset
1k0 miniature horizontal
preset

luO polycarbonate

47pF ceramic
100pF ceramic
10uF 16 V tantalum
100nF polycarbonate or
ceramic

Semiconductors
IC1,2,4,5 TL071
IC3,6,8,9 TL072
IC7
Q1,2
Q3,4
D1-15
ZD1

LM13600
BC107
BC177
1N4148
5V6 400 mW zener

Miscellaneous
PCB (see Buylines); screened cable etc.

threshold, a high level signal (for
example, +10 dB) should be
applied to the input, and PR5
adjusted to give 0 dB at the limiter
output.

If the above sequence is
followed, the limiter will act as a
normal unity -gain amplifier for all
signals below 0 dB, and will reduce
the gain of all signals above this
threshold such that the output at no
time exceeds 0 dB. Should the
limiting threshold need to be
reduced to, say, -10 dB to be more
compatible with domestic
equipment, then all that is required
is an increase in the gain of the side
channel by that amount. This is
easily achieved by increasing R13
and R22 from 20k to, say, 47k.
Should an indication of gain
reduction be required, this is easily
provided by buffering off Vc, the
control voltage, by 1 k0 or so to
prevent any fault on the metering
equipment affecting the operation of
the limiter (for my own, unit this
metering equipment consists of a
simple bargraph driver and LEDs).

JIUYLINES
Although the design of this project
results in top-notch performance, it uses
components that are readily available
and you should be able to find
everything in the adverts in this issue.
The PCB can be purchased from us using
the order form on page 87.
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The
Logic robes

Spend Less
LP -1 Logic Probe
The LP -1 has a minimum detachable
pulse width of 50 nanoseconds and
maximum input frequency of 10MHz.
This 100 K ohm probe is an
inexpensive workhorse for any shop,
lab or field service tool kit. It detects
high-speed pulse trains or one-shot
events and stores pulse or level
transistions, replacing separate
level detectors, pulse
detectors, pulse stretchers
and pulse memory devices.

All for less than the price of a DVM

£31.00*
()Model LP 3 illustrated

LP -2 Logic Probe
The LP -2 performs the same
basic functions as the LP -1,
but, for slower -speed circuits
and without pulse memory
capability. Handling a
minimum pulse width of 300
nanoseconds, this 300 K ohm
probe is the economical way
to test circuits up to 1.5 MHz.
It detects pulse trains or
single -shot events in TTL, DTL,
HTL and CMOS circuits,

replacing separate pulse detectors,
pulse stretchers and mode state
analysers.
(Available in kit form LPK-1 £13.25)

£18.00*
COM,xlel LP 3 ollustrated

*price excluding P&P.and 15% VAT

GLOBAL SPECIALTIES CORPORATION

G.S.C. (UK) Limited, Dept. 911
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3A0.
Telephone: Saffron Walden (0799) 21682.
Telex: 817477.

Test More
LP -3 Logic Probe

Our LP -3 has all the features of the LP -1 plus
extra high speed. It captures pulses as

narrow as 10 nanoseconds, and
monitors pulse trains to over 50 MHz.

Giving you the essential capabilities
of a high -quality memory scope

at 1/1000th the cost.
LP -3 captures one shot or low -

rep -events all -but -impossible to
detect any other way.

All without the weight, bulk,
inconvenience and power

consumption of conventional methods

£49.00 *

The logic probes shown are all suitable for TTL,
DTL, HTL and CMOS ClICUltS

°Model LP 3 illuvrated

The New Pulser OP-11
The Digital Pulser: another
new idea from G.S.C. The
DP -1 registers the polarity of
any pin, pad or component
and then, when you touch
the 'PULSE' button, delivers
a single no -bounce pulse to
swing the logic state the
other way. Or if you hold the
button down for more than a
second, the DP -1 shoots out
pulse after pulse at 1000 Hz
The single LED blinks for each single
pulse, or glows during a pulse train.
If your circuit is a very fast one, you
can open the clock line and take it
through its function step by step, at
single pulse rate or at 100 per
second. Clever! And at a very
reasonable price. £5100*

()Model LP 3 illustrated

e= INN NINN NM INN MN INN MIN NM INN MI NM 11111 =I MI
G.S.0 (UK) Limited, Dept. 911, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB1 1 3AQ.
Prices include P.&P. and 15% VAT

LP -1 £3739 CIPHY LP.2' Ork2ILI122A2 LP -3 £5.09_92q DP -1 1£60.951 (2-1LntY PK- £16.381 '
Narne Address

II enclose Cheque/P.O. for £ or debit my Barclaycard/Access/ I
 American Express card no. exp date
I FOR IMMEDIATE ACTION - The G.S.C. 24 hour, 5 day a week- service. I For FREE I

Telephone (0799) 21682 and give us your Barclaycard, Access, American Express catalogue
Lumberand your order will be in the post immediately. tick box El- - - NIB MN NMI - INN UM - NM INNI
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HOMO UGHTING KITS
Thant kits contain all noasssey components and full
instructions & are designed to replace a standard wall
switch and control up to 3C0w. of lighting.

TDR30OK Remote Control £14.30
Dmmer

MK6 Triansmitter for above £ 4.20

TD300K Touchdimmer £ 7.00

IDEA( Extension kit for 2 -way
switching for TD300K £ 2.00

L0300K Rotary Controlled £ 3.50Dimmer

HOME CONTROL CENTRE
This New Remote Control Kit enables you to
control up to 16 different appliances any-
where in the house from the comfort of your
armchair. The transmitter injects coded
pulses into the mains wiring which are
received by receiver modules connected to
the same mains supply and used to switch on
the appliance addressed. Receivers are
addressed by means of a 16 -way keyboard,
followed by an on or off command. Since
pushing buttons can become rather boring,
the transmitter also includes a computer
interface so you can programme your favour-
ite micro to switch lights, heating, electric
blanket, make your coffee in the morning,
etc., without rewiring your house. JUST
THINK OF THE POSSIBILITIES. The KIT
includes all PCBs and components for one
transmitter and two receivers, plus a drilled
box for the transmitter.
Order as XK112. £42.00

Additional Recievers XK111 £10.00

ELECTRONIC LOCK KIT XK101
This KIT contains a purpose designed lock IC,
10 -way keyboard, PCBs and all components
to construct a Digital Lock, requiring a 4 -key
sequence to open and providing over 5000
different combinations. The open sequence
may be easily changed by means of a pre -
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to
15 V d.c. at 40uA. Ouput: 750mA max.
Hundreds of uses for doors and garages, car
anti -theft device, electronic equipment, etc.
Will drive most relays direct. Full instructions
supplied. ONLY £10.50
Electric lock mechanism for use with latch
locks and above kit £13.50

Have you got our FREE ORANGE CATALOGUE yet?
NO71 Send S.A.E.6"  9" TODAY))

It's packed with details of all our KITS plus large range of SEMICONDUCTORS
including CMOS, LS TTL, linear, microprocessors and memories; full range of

LEDs, capacitors, resistors, hardware, relays, switches etc. We also stock VERO
and Antex products as well as books from Texas Instruments, Babani and Elektor.

ALL AT VERY COMPETITIVE PRICES.
ORDERING IS EVEN EASIER - JUST RING THE NUMBER YOU CAN'T

FORGET FOR PRICES YOU CAN'T RESIST.

5-6-7 8-9-10 Answering
service evngs

and give us your Access or Barclaycard No. or write enclosing
cheque or postal order. Official orders accepted from schools, etc. &weekends

MINI KITS
MK1 TEMPERATURE
CONTROLLER/THERMOSTAT
Uses LM3911 IC to sense tempera-
ture 180°C max.) and triac to switch
heater. 1KW £4.00

Sold Stets Relay
Ideal for switching motors, lights.
heaters, etc. from logic. Opto-
isolated with zero voltage switching.
Supplied without triac E2.110
MK3 SAR/DOT DISPLAY
Displays en analogue voltage on a
linear 10 element LED display as a
bar or single dot. Ideal for thermo-
meters, level indicators, etc. May be
stacked to obtain 20 to 100 element
displays. Requires 5-20V supply.
MK4 PRE/POE/110E4AL E4.50

TEMPERATURE CONTROLLER
Based on the SL441 zero voltage
switch, this kit may be wired to form
a "burst fire' power controller.
enabling the temperature of en en-
closure to be maintained to within
0.5°C. Max. load 3KW £5.55
MKS MAINS TIMER
Based on the ZN1034E Timer IC this
kit will switch a mains load on (or off)
fora preset time from 20 mina. to 35
hrs. Longer or shorter periods may
be realised by minor component
changes Max. load 1KW. £5.00

or2 3 -NOTE DOOR CHIME eij
Based on the SABO600 IC the kit is supplied with all
components, including loudspeaker, printed circuit
board, a pre -drilled box 195 x 71 x 35mml and full
instructions. Requires only .0 PP39V battery and push -
switch to complete. AN IDEAL PROJECT FOR
BEGINNERS. Order as XK102 £5.00

XK113 MW RADIO KIT
Based on ZN414 IC, kit includes PCB, wound aerial and
crystal earpiece and all components to make a sensitive
miniature radio. Size: 5.5 x 2.7 x 2cms. Requires PP3
9V battery. IDEAL FOR BEGINNERS. £5.00

PACK 1

PACK 2

PACK 3

PACK 4

PACK 5

PACK 6

COMPONENT PACKS
650 Resistors 47 ohm to 10 Mohm - 10 per
value E4.00
40 x 16V Electrolytic Capacitors 100F to
1000uF - 5 per value £3.25
60 Polyester Capacitors 0.01 to luF /250V --
5 per value £5.55
45 Sub -miniature Presets 100 ohm to I Mohm
- 5 per value £2.90
30 Low Profile IC Sockets 8, 14 and 16 - pin
- 10 of each E2.40
25 Red LEDs 15mm dia. I E1.25

JUPITER ACE
MICROCOMPUTER

uses FORTH which executes about 10 times faster and
requires less program memory than a comparable program

using basic. Features 8K ROM, 3K RAM, built in speaker,
40 key keyboard and a 32 x 24 line -flicker free display on TV.

Comes supplied complete with leads, mains adaptor, a comprehensive
easy -to -follow manual on Forth programming + FREE cassette

containing 5 sample programs. ,L,cI U.LILI 1+ 12.00 carriage + VAT)
JUPITER ACE SOFTWARE J5 DOT MAN £3.90
J3 SPACE INVADERS £3.90 J7 ZAP 'EM (ASTEROIDS) DUCK
J4 SWAMP MONSTERS £3.90 SHOOT & MINEFIELD (3 programs) £5.20

LCD 31/2 DIGIT MULTIMETER
16 ranges including DC voltage (200 mv-1000v) and
AC voltage, DC current 1200 mA-10A1 and resist-
ance 10-2 MI + NPN Et PNP transistor gain and
diode check. Input impedance 10M. Size 155 x

88 x 31mm. Requires PP39V battery. £2900T'st I -ads included.

THE MULTI -PURPOSE TIMER HAS ARRIVED
Now you can run your central heating, lighting, hi-fi system and lots
more with just one programmable timer. At your selection it is
designed to control four mains outputs independently, switching on
and off at preset times over a 7 day cycle, e.g. to control your central
heating (including different switching times for weekends), just
connect it to your system programme and set it and forget it -the
clock will do the rest.

FEATURES INCLUDE :-
 0.5' LED 12 hour display.
 Day of weak, am/pm and output status indicators.
 4 zero voltage switched mains outputs.
 50/60Hz mains operation.
 Battery backup saves stored programmes end continues

time keeping during power failures. (Battery not supplied).
 Display blanking during power failure to conserve battery power.

18 programme time sets.
Powerful "Everyday' function enabling output
to switch every day but use only -one time set.

 Useful "sleep' function -turns on output for one hour.
 Direct switch control enabling output to be tumed on

immediately or after a specified time interval.
 20 function keypad for programme entry.
 Programme verification at the touch of a button.

(Kit includes all components, PCB, assembly
and programming instructions). ORDER AS CT5000

For a detailed booklet on ALL
remote control - send us 30p PRICES
and S.A.E. (6" x 9") today. EXCLUDE VAT

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on
the ICL7126 (a lower power
version of the ICL7106 chip)
and a 31/2 digit liquid crystal
display. This kit will form the
basis of a digital multimeter
(only a few additional resistors and switches
are required -details supplied), or a sensitive
digital thermometer (-60°C to +150°C)
reading to 0.1°C. The basic kit has a

sensitivity of 200mV for a full scale reading,
automatic polarity indication and an ultra
low power requirement -giving a 2 year
typical battery life horn a standard 9V PP3
when used 8 hours a day, 7 days a week.

Price £15.50

M1

DISCO LIGHTING KITS

DLZ100K
A lower cost version of the aboLe tedturiiii)
undirectional channel sequence with Speed
variable by means of a pre set pot Outputs
switched only at mains zero crossing points
to reduce radio interference to a minimum

Optional opto input DLA I Only £8.00
Allowing audio ("beat") - light
response. 60p
DL3000K
This 3 channel sound to light kit features
zero voltage switching, automatic level con
trot and built in rnic No connections to
speaker or amp required. No knobs to adiust

simply connect to mains supply and
lamps. 11Kw channel) Only £11.95

DI. 1000K
This value for money kit fed
tures a bi directional se
fluency., speed of Sequence
and frequency of direction
change, being variable by means of pow,
tiorneters and Incorporates a ma.,
ming control £14.60

"OPEN -SESAME"
The XK103 is a general purpose infra -red trans-
mitter/receiver with one momentary (normally
open) relay contact and two latched transistor
output. Designed primarily for controlling
motorised garage doors and two auxiliary out-
puts for drove/garage lights at a range of up to
40 ft. The unit also has numerous applications
in the home for switching lights, TV, closing
curtains, etc. Ideal for aged or disabled

Ti:IrtsComprises a mains powered receiver, a
four button transmitter, complete with pro -
drilled box, requiring a 9V battery and one
opto-isolated solid state switch kit for inter-
facing the receiver to mains appliances. As
with all our kits, full instructions are supplied.

ONLY £23.75

REMOTE CONTROL KITS
MKS SIMPLE INFRA RED TRANSMITTER
Pulsed infra red source complete with hand-held plastic box. Requires a 9V battery. £4.20
MK7 INFRA RED RECEIVER
Single channel, range approx. 20ft. Mains powered with a triac output to switch loads up to 500W
at 240V ac. E9.00 IRC500K -Special Price for MK6 and MK7 together 112.50
MIS COOED INFRA RED TRANSMITTER
Based on the SL490, the kit includes all components to make a coded transmitter and only
requires a 9V (PP3) battery and keyboard. 8 x 2 x 1.3cms £5.90
MK10 115WAY KEYBOARS
For use with MK8 and MK18 to generate 16 different codes for decoding by the ML928 or ML926
receiver (MK12) kit. 05.40
MK11 115Ctsannel + 3 Analogue o/p /R Receiver
Based on ML922 decoder IC. Functions include on/standby output, toggle, control of volume,
tone and lamp brightness. Includes its own mains supply. £12.00
MK12 16-CHANNEL IR RECEIVER
For use with MK8 kit with 16 on/off outputs, which with further interface circuitry, such as relays
or triacs, will switch up to 16 items of equipment on or off remotely. Latched or momentary out-
puts - please specify when ordering. Includes its own mains supply. [11.95
MK13 11 -WAY KF/BOARD For use with MK8, MK18 and MKI I kits. E4.35
MKTG Mains Powered et Transmitter
Mains powered for continuous operation - single channel, for applications such as burglar
alarms, automatic door openers, etc. Range approx. 6 h. £2.50
MK17 12V d.c. M RE
For use with MK6 or MK16. Relay output with DP 3 Amp change -over contacts, may be used as
latched, momentary or "break beam- receiver. Operates from 6-13V d.c. E9.50
MK111 SIGH POWER M TRANSMITTER
Similar to MK8 but with range of approx. 60ft. £1.20
Analary Kits MIC2 Solid State Relay
Opto-isolated with zero voltage switching. No. triac supplied. E2.10
MK15 DUAL LATCHED SOLD STATE RELAY
Comprises 2 x solid state relays and latch for use with momentary
version of the MK12. 2 output triacs required (not supplied). f4.50

24 HOUR CLOCK/APPLIANCE TIMER KIT
Switches any appliance up to 1 VW
on and off at present times once per
day. Kit contains: AY -5-1230 IC,
0.5' LED display, mains supply.
display drivers, switches, LEDs,
Macs, PCBs and full instructions.

FAST SERVICE -TIP QUALITY- LOW LOW PRICES

TK
No circuit is complete without a call to -

ELECTRONICS
11 Boston Road
London W7 3SJ

ETI

ACCESS
and

BARCLAYCARD
welcome

CT1000K Basic Kit £14.90
CT1000K with white box (56/131 x 71mm) f17.40
(Ready Built) 122.50

Add 65p postage & packing + 15% VAT to total
Overseas Customers;

Add £2.50 (Europe), E6.00 (elsewhere) for p&p
Send S.A.E. for further STOCK DETAILS.

Goods by return subject to availability.

OPENgam to 5pm (Mon to Fri)
10am to  .m (Sat)

t re.EHD

UXIBRIDGIE ROAD

CAR
PARK

TEL: 01-5678910 ORDERS
01-579 9794 ENQUIRIES
01.579 2842 TECHNICAL AFt ER 3PM

AL INGE. NOR kL
CIRCULAR RD-Ilw

krNWELL
T GARAGE
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BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM

Electronic Car Security System
 Arms doors, boot, bonnet and has security loop to protect

fog/spot lamps, radio/tape. CB equipment
 Programmable personal code entry system
 Armed and disarmed from outside vehicle using a special

magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen  Fits all 1 2V neg earth vehicles

 Over 250 components to assemble

SX1000
Electronic Ignition

 Inductive Discharge
 Extended coil energy

storage circuit
 Contact breaker driven
 Three position changeover switch
 Over 65 components to assemble
 Patented clip -to -coil fitting
 Fits all1 2v neg earth vehicles

A

SX2000
Electronic Ignition

 The brandleading system
on the market today

 Unique Reactive Discharge
 Combined Inductive and

Capacitive Discharge
 Contact breaker drnien
 Three position changeover switch
 Over130 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg earth vehicles

SPECIAL OFFER
"FREE" MAGIDICE KIT WITH
ALL ORDERS OVER £45.00

VOYAGER Car Drive Computer
 A most sophisticated accessory  Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd.  Affords 12 functions centred
on Fuel, Speed. Distance and Time.  Visual and Audible alarms
warning of Excess Speed, Frost/Ice. Lights -left -on.  Facility to
operate LOG and TRIP functions independently or synchronously
 Large 10mm high 400ft-L fluorescent display with auto
intensity  Unique speed and fuel transducers giving a
programmed accuracy of + or -1%.  Large LOG & TRIP
memories. 2,000 miles. 180 gallons. 100 hours  Full Imperial
and Metric calibrations.  Over 300 components to assemble
A real challenge for the electronics enthusiast'

TX 1 002
Electronic Ignition
 Contactless or contact triggered
 Extended coil energy storage circuit
 Inductive Discharge  Three position
changeover switch  Distributor
triggerhead adaptors included  Die cast
weatherproof case  Clip -to -coil or remote
mounting facility  Fits majority of 4 Et 6cyl.
12V. neg. earth vehicles  Over 145
components to assemble.

TX2002
Electronic Ignition

 The ultimate system  Switchable
contactless  Three position switch with

Auxiliary back-up inductive circuit.
 Reactive Discharge. Combined capacitive

and inductive.  Extended coil energy storage
circuit.  Magnetic contactless distributor trigger-.
head.  Distributor triggerhead adaptors included

 Can also be triggered by existing contact breakers.
 Die cast waterproof case with clip -to -coil fitting  Fits

majority of 4 and 6 cylinder 12v neg. earth vehicles.
 Over 150 components to assemble

All SPARKRITE products and designs WO' tulle rr Nrred by vu' or more World Patents

- II=
SPARKRITE 82 Bath Street. Walsall West Midlands WS 1 3DE England

SX 1000
SX 2000
TX 1002
TX 2002
AT 80
VOYAGER
MAGIDICE

SELF
ASSEMBLY KIT

£12.95
£19.95
£22.95
£32.95
£32.95
£64.95
£9.95

PRICES INC. VAT. POSTAGE & PACKING

.111 1.11 EMI MIMI

MAGIDICE
Electronic Dice

 Not an auto item but great fun
for the family

 Total random selection
 Triggered by waving of hand

over dice
 Bleeps and flashes during a 4 second

tumble sequence
 Throw displayed for 10 seconds
 Auto display of last throw 1 second in 5
 Muting and Off switch on base
 Hours of continuous use from PP7 battery
 Over 100 components to assemble

1.111

Tel 109221614791 Allow 28 days for delivery

NAME ETI/5/83

ADDRESS

I ENCLOSE CHEQUE(SI/ROSTAL ORDERS FOR

KIT REF

CHEQUE NO

MIN Mil NM NMI CUT OUT THE COUPON NOW!

37ETI MAY 1983



BALANCED
INPUT

PREAMP
This versatile little preamp has a host of applications in the
audio -and -beyond range, not the least of which would be as a
balanced mike preamp. Design by David Tilbrook.

Many transducers require a
balanced or differential
preamplifier rather than the

simpler single input unbalanced
type. Balanced microphones, for
example, require a balanced
preamplifier to ensure minimal
susceptibility to extraneous noise
sources. The concept in the
balanced approach is fairly simple:
the microphone, for example, is
connected to the balanced preamp
using three wires instead of two.
Two of these wires carry signals and
the other is a ground connection.
The balanced source, in this case a
microphone, generates a signal
voltage on the two signal wires such
that one of the signals is 180
degrees out of phase with the other.
The two active lines are twisted
together with the earth line, or a
two -wire shielded cable is used to
connect the mike to the
preamplifier.

In this way any external noise
or hum source will affect both
inputs equally, producing a signal
that is in phase on both of the
signal wires. Such a signal is called
a common mode signal. The
balanced preamplifier however, is
configured in such a way as to
amplify only a differential signal.
The preamp produces an output
signal that is proportional to the

EARTH OF SOURCE EARTH OF PREAMP

Fig. 1 Balanced line with transformer
coupling.

SPECIFICATIONS
Frequency response (10k load): 12 Hz - 60 kHz ±0.1 dB
THD (at 5 V RMS output): <0.007% at 100 Hz

<0.006°k at 1 kHz
<0.012% at 10 kHz

Distortion figures can be expected to decrease further at more
realistic signal levels but become difficult to measure.
Total equivalent input noise: -124 dB (approx)
(20 kHz bandwidth)
Input impedance: Nominally 560 ohms to ground

from each input.
Output impedance: Nominally 260 ohms.
Common mode rejection ratio: Depends on calibration but

easily adjusted to 80 dB.

difference between its two inputs.
Since the signal is generated out of
phase, it is amplified. The noise
source, however, is a common
signal and is the same in both input
wires. The difference between the
noise signals on each of the input
wires is therefore zero, and is not
amplified. With this technique small
signals can be sent over long lines,
an otherwise impossible task due to
the susceptibility of these lines to
mains hum in particular.

A Transformation
In audio the most common

method employed to implement a
balanced line is with transformers.
The basic approach is shown in Fig.
1. The source may be a microphone
or a small preamplifier inside the
microphone, or simply the output
from a mixer or other electronic
device. This Is connected to the
input of a balancing transformer that
is wound to represent the correct
load to the driving stage. The output
of this transformer consists usually
of a bifilar-wound secondary
connected as shown in Fig. 1. A
similar transformer is used at the
other end of the line to convert the

differential signal back into one that
can be amplified by the single input
preamp.

This technique has the
advantage that the signal earth of
the source need not be connected
to that of the preamplifier. This can
be a very useful feature at times,
particularly when large numbers of
cables are connected together at a
common point such as at a mixing
console. The ability to isolate the
input earths of the various inputs
enables complete freedom from
hum loops, which otherwise can
become almost impossible to
remove.

Transformers have
disadvantages, however. First,
good ones are expensive as they
must be carefully wound and
shielded from external hum fields.
Since the transformer is a coil of
wire, wound specifically for good
response over the complete audio
spectrum, they are particularly
susceptible to magnetic fields
produced by power transformers
and so on. The problems associated
with isolating the transformers from
power supply hum fields can be
very real, if not impossible in some
instances.
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PROJECT

It is often said that a
transformer's ability to reject a
common mode signal is inferior to
that of a balanced preamplifier such
as the one to be described in this
project. Although this is true it is
largely irrelevant, since the limit to
common mode rejection is usually
set by the shielded cable used to
connect the input devices. Even the
best quality cables seldom allow
common mode rejections greatly in
excess of 60 dB, a figure which is
easily surpassed by most input
transformers. The main advantage of
differential preamps over
transformers is cost and relative lack
of susceptibility to hum fields. This
makes it substantially easier to
mount the preamp within the
equipment to avoid degradation of

the signal-to-noise ratio by hum
pickup. Another advantage of the
preamp over transformers is that
even the best transformers generate
significant amounts of harmonic
distortion in comparison to
distortion figures easily obtained
with an op -amp based balanced
design.

Construction
Construction of the unit is

straightforward if the ETI PCB is
used, since all components are
mounted on the board. The usual
precautions should be taken. The
circuit employs several electrolytic
capacitors so be certain these and
the diodes and ICs are inserted with
the correct orientation. The circuit is
shown to run from a nominal
±20 V supply. This ensures a clean

DESIGN THEORY

± 15 V supply to the op -amps giving
the circuit good headroom. If this
voltage is not available, however,
the circuit will run perfectly well on
a lower supply voltage. If the supply
is clean regulated DC the on -board
zeners can be eliminated. If not,
replace them with a lower voltage
type to suit the supply voltage.

Close tolerance resistors (1 % or
2%) are specified for R6, 7, 8 and 9
so that any DC inbalance between
the input stages, IC1 and IC2, can
be balanced out by PR1.

It is a good idea to use low
noise metal oxide resistors for the
input resistors, R3 and R4, to get
good noise performance. They cost
little more than standard carbon
deposition types. Indeed, metal
oxide resistors could well be used

The differential input needed is easy to
implement with the help of operational
amplifiers, since these have inverting
and non -inverting inputs already. The
simplest circuit that could be used and
one that is adequate with microphones
is shown in Fig. 2. This circuit is the stan-
dard differential op -amp circuit and of-
fers good performance with most
balanced sources. The resistor from the
non -inverting input to ground is made
the same value as the feedback resistor.
In this way the gain of the stage is deter-
mined by the ratio of the resistors R2/R1.
With the inverting input grounded, the
gain of the op -amp is given by the stan-
dard formula

(R2 + R1)/R1.
In this case, however, the input resistor
in series with the non -inverting input
and the resistor from this input to
ground form a potential divider and at-
tenuate the signal by an amount given
by:

V, = V (R2/(R1 + R2))
So the total gain of the stage at the con -
inverting input is

((R2 + R1)/R1)(R2/(R1 + R2))
or R2/R1, which is the same as the inver-
ting input.

This circuit, however, has the disad-
vantage that the impedance to earth
from each of the two inputs is very dif-
ferent. The impedance at the non -
inverting input can usually be regarded
as approximated by the series combina-
tion of the two resistors, ie R1 + R2. The
impedance at the inverting input is
simply that of the input resistor, since
the inverting input is a virtual earth once
feedback is applied in this way. This
does not bother most balanced sources,
since a true balanced source works in-
dependently of the ground connection.

NON -
INVERTING

INPUT

INVERTING
INPUT

Fig. 2 Preamp stage with a simply -
balanced input.

The impedance seen by the balanced
source is a result of that due to both in-
put resistors and the internal impedance
from base to base of the input differen-
tial pair within the op -amp. In most cir-
cuits the resistance of the input resistors
completely dominates and it is suffi-
ciently accurate to quote the input im-
pedance to balanced sources as 2 x R1.

A major disadvantage of this circuit is
that the ability to reject common mode
signals can be seriously degraded with
some sources by differences in the
source impedance to the two inputs.
Remember that it is the matching of the
two sets of resistors that determines the
common mode rejection ratio. This is
the ratio of the input signal to the output
signal when a common mode signal is
applied. It is usually quoted in dB. The
value quoted earlier for shielded cables
of around 60 dB is a relatively easy figure
to obtain with the op -amp circuit so long
as the driving source impedance is the
same for both inputs. A mismatch of on-
ly one per cent will degrade the common
mode rejection ratio(CMRR) of an other-
wise well designed preamp by around 20
dB, and result in a figure that could easi-
ly be unsatisfactory.

Another disadvantage of this circuit
is that it is not capable of delivering the
full gain needed of the preamplifier and
still give satisfactory distortion figures. If
we take a nominal output signal level
from a balanced microphone to be
around 0.2 mV and the required output
from the preamp to be around 100 mV,
then a gain of 500 is required, or around
54 dB. The distortion figure obtained us-
ing the best op -amps available would be
unsatisfactory. For example, an
NE5534A at a gain of 500 would have a
distortion figure around 0.15%, a poor
figure by modern standards and well
outside the capabilities of a good
transformer. The solution is simply to
decrease the gain of the stage and add a
second stage to make up the difference.
This, however, does not solve the pro-
blem of degradation of the CMRR on
some sources. The real solution is to add
a third op -amp to the design and imple-
ment a full instrumentation amplifier.

The basic circuit for an instrumenta-
tion amplifier is shown in Fig. 3. The se-
cond stage, formed by IC3, is the same

NON -
INVERTING

INPUT
GAIN =

RI

INVERTING
INPUT

Fig. 3 The solution to the problem.
as the simple differential amplifier in
Fig. 2, but its inputs are buffered by the
input stages formed by ICs 1 and 2.
Resistor pairs R2, R3 and R4, R5 and R6,
R7 are made equal. The gain of the se-
cond stage is simply R6/R4 as derived
above, but the gain of the first stage is
given by the slightly more complex
formula:

(R1 + 2R2)/R1
The overall gain is therefore

R6 x R1 +R1 2R2
114-

( R6 \ Al + 2R2

R4

R2 = R3
R4 = R5
R6- R7

If the value of R4 and R5 is made large in
comparison to the estimated difference
in the output impedances of the two in-
put op -amps and if the gain of these two
op -amps is the same then good CMRR
will result.

A problem can occur on many in-
strumentation amplifiers in ensuring
that the gains of the input op -amps are
as close as possible to being the same.
One feature of this circuit is that the
CMRR is affected to a lesser extent by
the matching of the resistors around the
first stage. Furthermore, this will not be
degraded by mismatch of the source im-
pedance to the two inputs. The overall
gain of the preamplifier is divided into
two stages ensuring sufficient amounts
of negative feedback to provide low
distortion.
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PROJECT: Differential Preamp

INPUT

NOTE:
IC1,2 ARE NE5534A
C3 ISTL071
ZD1,2 ARE 15V
1W ZENERS

SUPPLY
20-0-20V

NOMINAL

OUTPUT

NOTE: EXTERNAL CONNECTION MUST BE PROVIDED BETWEEN POWER
SUPPLY OV POINT AND THE SIGNAL GROUND. SEE TEXT.

Fig. 4 Circuit diagram.

R14 R16 R18
220R 120R 220R

R15 R17
220R 120R

HOW IT WORKS

VE

Jlj TO IC1,2

VE

The circuit is a relatively straightforward
instrumentation amplifier. The main dif-
ferential stage is formed by IC3, the
TL071. This is a biFET op -amp with good
common mode rejection ratio (CMRR)
figures. This stage is buffered from the
inputs by a pair of NE5534A op -amps
that also provide additional gain and
determine the overall noise performance
of the preamp. As mentioned in the
other box, the overall gain of the
preamp is determined by the gain of the
first and second stages. The gain of the
second stage is determined by the ratio
of R11 to R9, and is around 10. The gain
of the first stage is approximately 20, giv-
ing an overall gain of about 200, or 46
dB. If you require a different gain to
this, try to keep the ratios of gain in the
first and second stages the same. The
amount of gain provided here should be
suitable for most microphones, pro -

throughout, without a significant
cost penalty.

The PCB has been designed so
that an external connection must be
provided between the 0 V point on
the PCB and the signal earth. The
correct place for this connection is
at the input to the preamplifier, ie
on the input socket. A separate wire
is run from the 0 V point to the
signal earth point of the input
socket. The signal leads from the
input socket to the PCB should be
shielded cable with the earth braid
connected at both ends. The signal
earth should not be connected to
the chassis directly. RF shielding can
be accomplished by connecting a
100nF capacitor between the signal
earth at the input socket and the
chassis. This will eliminate any
problems with hum loops that might
otherwise be formed around the
mains earth line.

BUYLINES
We haven't used anything in this project
that isn't commonplace in the
advertisements of the mail order
companies: even the NE5534A is
becoming fairly well -stocked. The PCB
can be ordered from our PCB Service on
page 87.

PARTS LIST
Resistors (all 1W, 5% except where
stated)
R1,2 39R
R3-5 560R
R6,7 5k61%
R8,9 2k7 1%
R10 10k
R11 27k
R12 100R
R13 47k
R14,15,
18,19 220R
R16,17,
20,21 120R

Potentiometer
PR1 10k miniature vertical

preset

Capacitors
C1,2
C3
C4,5
C6-8

4n7 ceramic
10u 35 V PCB electrolytic
10u 16 V PCB electrolytic
10n ceramic

Semiconductors
IC1,2 NE5534A (see text)
1C3 TL071
ZD1,2 15 V, 1 W zener

Miscellaneous
PCB (see Buylines)

OUTPUT

viding around 100 mV output from a 0.5
mV input signal level.

The circuit is DC -coupled at the in-
put. This assumes that the driving source
will be transformer or capacitively
coupled at the output, which should be
a safe assumption. The input impedance
of the stage is set by the two input
resistors R3 and R4. To increase the in-
put impedance, simply increase the
value of these resistors.

The RC networks consisting of R1 -C1
and R2 -C2 are high frequency filters to
reduce the circuit's susceptibility to RF
interference.

The split power supply is provided
either from two zener regulators or from
a well -regulated and filtered DC source.
The supply pins to each IC are decoupl-
ed by 1k0 resistors and 10n capacitors to
prevent IC -to -IC interaction and possi-
ble feedback via the supply rails.

Fig. 5 Component overlay for the differential preamp.

INPUT
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4000 CMOS 70.

4703
570. No
23434703

Pr.
1.11

Tg
7415181

07406 No

3174181

Pr,
017

Type Stock 740 Pr. 4701 1304704 424 70.5183 31 74183 1.05

4000111

4101

21 04000
13 04001

1.11
1.11

4705
4706

2304705
7304706

1.21
418

7411190 31 74190
31 74191

0.190.197415191

0.39

4/02 2304002 1.12 4720 2304720 4.90 7415192 31 74192 0.01

40072304007 11.13 4723 23-04723 CH 7415193 31 74193 101

4008 23 04008 0.50 71724 2344724 8.16 7415194 31 71194 0.39

400956 2204009 015 4725 23 04725 2.24 7415195 31 74196 0.11

4011 2304011 0.11 40014 13 10011 0.54 7411196 31 74196 0.39

4011U0 23 04011 8.11 40085 23 40085 0.11 7415197 31 74197 0.47

4011 2304012 114 40098 2340098 0.64 7475221 3174227 030

4013 2304013 0.25 40106 2340106 8.11 7470240 31 74240 010

4015 2304015 8.50 40160 2340160 1.05 7415241 31 74241 080

4016 2304016 122 40161 2310161 1.96 7410242 31 74141 055

4017 2304017 0.10 40182 2340162 1.85 7415243 31 74243 055

4020
4121

23 04020
2304021

1.55
1.55

40163
40174

23 40163 1.052340174

1.11
7410244
7415245

3174244
31 74245

0.60
100

4022 2304012 1715 40176 2340175 1.86 7415251 31 74251 0.06

4023 2304023 1.15 40192 2340192 111 7411253 31 74753 0 00

4024 23 04024 4." 40193 23 10193 1.01 7415257 31 74257 000

4025 23 04025 1.15 40195 23 40195 1.01 7015258 31 74258 106

4027
4020

2304077
2304018

0.21
1.51

Mt SOS 740259
7410280

37 74259
31 74260

0.57
126

4029 23 04029 016 747500 31 07400 0.11 74102W 31 74266 0.20

4035 7304035 0.17 741001 31 07401 0.11 7411273 31 74213 0 70

4040 23 04040 1.11 741002 31 07402 111 7410279 31 74179 0.55

4042 23 04042 1.24 741503 31-07403 8.11 7411283 31 74283 0.40

4043 2304643 1.18 747504 31-07404 8.11 7411190 3174280 040

4044 23 04044 061 74/505 31 07405 8.11 745193 31 74293 040

4046 2304046 0.10 741104 31 07408 014 7415198 3174298 0 54

404911 22 04049 0.24 741109 31 07409 0.14 74/0365 31 74365 0.54

4050 23 04050 1.24 741510 31 07410 0.11 705386 31 74366 040

4051 23 04051 0.55 74/011 310741? 11.11 7410387 31 74367 0.30

4052 2301052 1.55 741112 31 07412 114 7471388 31 74368 030

4053 2304053 0.55 741013 31 07413 1.32 7411373 31 74373 0.72

4060 23134060 175 741114 37.07414 0.32 7411374 31 74371 1.72

4066 23 04066 0.30 741.515 31-07415 1.11 7475375 31 74375 0.31

4068 2304068 510 741020 31 07420 114 7415377 31 74377 0.10

4069U6 2204069 014 747011 310742? 0.14 7415378 31 74378 0.44

4070 13 04070 0.18 741012 3107422 0.14 7415379 31 74379 0.44

4071 2304071 0.11 74/026 31 07426 0.11 7415385 31 74385 1 10

4072 23 04072 111 74/027 31 07427 0.30 7415388 31 74386 0.27

4D73 2304073 0.11 741128 31 07428 0.11 7415390 3111390 0.51

4075 2304075 1316 741.530 3107437 0.14 7415193 31 74393 048

4076 23 04076 8.55 741532 31-07432 1.14 74113911 31 74398 0.10

4177 23 04077 0.18 74/533 31 07433 114 7415399 31 74399 0 65

4078 2304078 1.11 70537 31,07437 CIS 7411490 31 74490 0.60

1001 2304081 8.18 747038 31 07438 114 7415670 31 74670 1.15

4082 23 04082 8.11 7415473 31 07440 1.11

4093 2304093 8.36 747042 31 07427 8.38 14C50
4099 23-04099 0.10 741147 3107447 8.75

4175 23 04175 1.10 741148 3107448 8.48 74000 19 07400 015

4501 2304502 110 147549 3I07449 8.11 74102 29 07402 135

0503 2304503 0.50 747051 31 07451 111 74C04 4069C

4506 2304506 070 741154 37 07454 0.14 74008 19074M 8.35

4507 2304507 0.37 70055 31 07155 0.11 74010 1907410 8.35

4508 2304508 150 741074 31 07474 0.21 74014 45941

4510 2304510 0.55 741575 31-07475 121 74010 2907420 0.35

4511 2304511 0.45 741176 31 01476 0.25 74030 2907430 0.36

4512 2304512 8.55 74/178 37 07478 119 74032 2907432 0.35

4514 2304514 1.29 741183 31 07483 8.33 74042 2907442 1.05

4515 2304515 1.25 747185 31 07485 0.44 74C49 29 07448 1.58

4516 23 04516 161 741186 31 07486 115 74073 2907473 0.75

4518 2304518 1.35 141090 3107490 6.21 74074 2907474 175
4520 2304520 110 74/591 31-07491 8.31 74076 2907476 180
4521 23 04521 1.30 741592 31 07492 012 74C83 2907483 1.10

4522 2304522 011 741193 31 07493 0.24 74085 29 07485 110
4526 2304526 180 741595 31 07495 131 74066 1901485 1.50

4517 23 04527 0.80 7475107 31 74107 0.31 74089 29 07489 3.80

4528 23 04528 0.85 7415109 31 74109 0.25 74090 2907490 115

4529 2304529 0.70 1415112 31 74111 0.21 74C93 2907493 1.06

4531 7304531 0.85 7415113 31 74113 121 14095 2907495 1.25

4532 2304532 0.80 7475114 3174114 0.21 740107 29 74107 0.10

4534 23.04534 COO 7415122 31 74122 0.21 741151 29 74151 2.10

4536 2304536
2304538

2.504538

0.15

7415123
7415125

31 74123
31 11125

0.31
8.27

741154
74C157

n 74154
29 74157

3.05
2.18

4539 2304539 010 7415126 31 74126 8.27 14C1130 41160

4543 2304543 110 7415132 31 74132 8.27 7401810 40161CM

4549 2304549 3.50 7415133 31 74733 0.24 7401820 40182CM

4553 2304553 2.71 7411136 3174136 8.21 7401830 40163CM

4554 23 04554 111 7415138 31 74138 8.31 140184 1974164 1.05

4555 2304555 0.35 7410139 31 74139 8.30 740185 29 74165 1.11

4558 2304556 0.40 7470151 31 74151 0.30 141173 4076C

4557 2304557 210 74/5153 31 74153 134 7411740 40174071

4558 13 01558 0.80 7415155 31 74155 130 7401750 41175CM

4559 2394559 3.50 7475156 31 74156 0.33 7401920 40192CM

4560 230459 2.60 7415157 3174157 0.27 7401930 4019304

4581 23 04581 110 7415158 31 74158 0.17 7401950 001950M

4582 2304562 2.50 7415180 31 74160 014 741200 297429 1.50

4566 2304566 1.20 703161 31 74161 131 740221 29 74221 1.65

4568 2304568 115 7410162 31 74162 031 740901 Z974901 8.55

4569 23 01589 1.70 705163 31 74163 0.31 740902 n 74902 155
45672U0 23 04572 112 7475164 31 74164 140 740903 29 74903 055
4580 2304580 3.25 7415165 31 14165 0.10 740904 29 14904 045
4511 1304581 1.40 7415166 31 74166 0.61 740905 297495 1.60

4582 2304582 170 7411168 31 11168 011 740908 79 74906 0.55

4583 2304583 8.80 7415170 31 71170 8.13 740907 29 74907 0.511

4584 2304584 137 7410113 31 71173 0.47 740908 29 74808 1.10

4585 2304585 0.45 7410174 31 71174 137 740909 19 74909 2.10

4102 2304702 450 7411175 31 71175 0.40 741910 1971910 5.00

7750

740914
140978140915

740926
741917

7411000

746CO2

746004
741010
741010
7411086

74210132

74910266

74104001

741C4075
7499C242

7410243
746074
74HC109

7410175
7410373
741C374
7460533
74110534

74960165

7010173
7411E180

7496C707

74H0162
74H0163
70104538
741C85
7460280
74H042

7010138
7010139
70604514
70114543
7410157
7010158
74110257

Steck No

2971814
29 74918
29 74925
29 74926
29 74927

E.).

30.07400
30 07402
X 07404
X01410
X07470
X 07486
X 74132
X 74266
3004002
X-04075
X 74242
30 14243
30 07474
30 74109
X 74175
30 14373
X 74374
X 74533
1374534
X 74165
30 74173
30 74160
30 74191
30 74162
X 74163
X 74538
30742996
30 74280
3007442
X 74138
X 74139
3004514
.3804543.380454330

74157
30 74158
30 74257

LINEAR ICs
11711001 61 00010
171110 610911
t149 619149
211234 61 02340
U2378 61 00237
52478 619247
52576 61 00257
U2678 6100167
114301011 61 03010
1M30141 61 03011
163094 61 03080
117130801 6103081
178324 61 03740
1.133911 610339
17347 81 00347
10344 61 03480
11351 61 03510
11353 61 035X
11138011 61 00380
1.17138 I 619381
10382 619382
01419CE 6100419
054413 6104230
Z14425610 6104250
2114211111 610429
084176111 6104270
01426018 610429
28429E1 61 04290
114310210 6104320
2114330J10 6104330
10410.1 61 04400
184501
NE542

86544
185591
NE55811

0.51500

86582

71E564

216565

NE588

NE567

885706
01624
85709HC

84706PC
77/771011C

84710PC

84711C1
.7173301
84741111
44741111

11147111
7474819

61 045X
61 05420
61 00544
61 05550
61 05560
61 05600
61 00561
6100564
61 00565
81 00566
6100567
6100570
61 00624
61 07090
61 07091
610719
61 07101
61 07110
6107337
6107410
61 07411
6107470
6104780

Pm.
1.18
1.31
I.N

5.64

011
051
066
056
0 56
074
126
087
0 56
0 58

00
210
8.74
1.11
1.81
/18
2.48
/40
2.44
116
1.21
1.33
1.33
113
1.33

2.10
2.15
2.95
1.80
1.81
1.01
3.48
2.76
1.12
1.18
010

311
5.16
111
150
1.211

111
111
118
0.17
0.77
170
815
0.19
1118

1.11
110
1711

071
116
1.17
1.11

1.11
110
3.50
3.00
1.211

4.78
2.10

28.11
22.51
0.18
1.11
1.21
1.10
1.20
1751
1111

4.85
419
1.00
110
1.30
3.15

3.28
C14
1.31
084
0.51
1.15

181
0.11
tie
170
130

Too Mod 1177

07758 6100758
T768820961 00820
1091028 61 01028
1041021 61 01029
01101034 61 01034
187035 61 01034
TO/41054M 61 01054
1041062 61.01082
1041071
70910748
1011083
7041090
11761137

HAI 198
1141197

13911115

101303
[MI 307
MC1311P
MC1330

MCI350
1161370

847398
1/4145811

MC1496P

511610
571811
511672
0/1813
111620
51 1621

11.1613

01625
51.1626

5116311

511641
511641
MCI648
10021302

111142
1.11.112163

CA3080
143069
CA3123

CA31301

CA31301
CA31415E

143189E

61 01072
61 01074
6101083
61 01090
61 12411
8101196
81 01797
8747220
61 01303
81 07307
61 01310
6101330
6101350
61 11370
6101388
61 14550
61 01496
6101610
61 01611
61 01612
61 01613
6101620
81 01621
61 01623
61 01625
11.62701
61 01630
61 01640
6101841
6101848
67 02002

610709
6102283
61 03080
610X89
61 03123
61 31300
613131100

61 314
61 03189

CA3240E 61 MOO
MC3357 61 03357
MC3359 Is. 0163859)
51113859 8103859
0713701

083702
713900
LM390911

1839101
1/7139151

114410
064412
084413
1/14417

0144201
TE1A4420

1044427
O 64423

014414
1034430

114431
864432
KB4433
064436

084137
0114438

484441
084445
004446
O 84448

165044
MC5129
1E5531
KM5624

5060730

06270
51.6310

016440
516800
0/46810
S5160401161390

516700
SAS8710
1.57115

ICM7555

C1803800
17101.9361

MS/9363
010170
1010311

61 03701
61 03702
613909
61 39090
61 03914
61 03915
61 04400
61 04412
61 04413
6104417
61 04420
61 14420
61 14421
61 04423
61 04424
6104431
6104431
61 04431
6104133
6104436
6104437
6104438
61 04441
61 04145
61 04446
610444844

61 050
61 05129
61 55310
61 05614
6106000
61 06270
61 06310
61 06440
6108800
6106610
6108840
6108890
610679
61 06710
61 07115
61 75550
6108038
61 09362
61 09363
61 10170
61 10321

Pr.
2.35
178
2.11
2.11
118
1.10
1.45

1 95
1.19
514
1.95

3 05
110
200
1 00
1.40
0.19
1.55

1.00
118
111
111
2.75
0.46
1.25
1.11
1.10
1.611

roe
2 50
2.58
/44
2.50

1.52

125
215
125
1.26

3.06
110
170
1.84
1.40
1.81
1.11

1.41
2.28

1.27

2.15

2.15
1513
7414
060
0.61
210
215
tee
115
1.15
1.80

1.01

/IS
215
2.30
115
210
1.95
1.15
1.52
2.53

1.75

2.22
135
I 29
2.75
1.115

2.11
110
1.15
415
3.75
2.03
2.45
311
3.75
1.41
2.75
3.75
2.75
748
/15
110
4.50
1 75
1 75

1.87
75

RDERING PLEA
74,70 Stock No

14111223 61 11223 2.16
11411225 61 11225 1.46
HX412001 67 12002 112
6611017 61 12017 1.10
11611402 61 12402 1.15
6612411 6112411 1.20

6411412 61 12412 1.55

013741 61 13741 8.33
/7100366 61 50386 3.36
8050375 61 50375 3.15
6655100 61 53200 5.90

PRESCAUR
5264 61 02840

5265 61 02650

5266 6102660
110900C 9101790
1701.13111 61 02312

11512318 61 02318
05785523 6705523
MSM5524 61 05524

1851715525 6105525
171SM5526 61 05526
1715105271 61 55271
ICM71013CP 61 07106
1CM7107CP 61 07107
1C7131 61 07137
10472101 61 72161

ICM72160 61 72162
ICM7117A 61 07217
SPINA 61 08629
SP8647 61 08647
08793 61 08793
95190 61 09590
1010651 61 10551
11912009 61 12009
14044015 61 44015

6044751 6144752
MC145151P 61 14151
MC145152P 61 14151
001451566 61 14156

2.27

3.18
2.43

7/95
3.14
3.04

11.38
11.31
7.15
7.15
1.75

165
155
710

11.50
11.95

ISO
315
180
7.70
710
2.45

1.00
4.45

SOD
100
110
1.60

SMALL SIGNAL AUDIO

BCI82
O C212

BC237

BC238
B0239
BC307
Boo
10309
60327
BC337

10413
B C414

0C415
BC416
00546
6C550
BC556

BC560
BC639

80640
MP5413
665963
219108
276211
ZTX653
ITX753
211904
212905
213905
218646A
2086484
2506660
2106681
2106724
2151084
2141085E
21017751
1102518E
20025471

5800182
58 00212
589137
58 00238
56 00239
58 00X7
5800308
58 00309
5800317
58 00331
58 00413
5800414
5800415
58 00416
5800546
5806550
5800556
5800560
5800639
5800640
58 04013
58 04063
58 01108
58 01211
58 01653
58 01753
58 02904
58 02905
58 03905
5803646
5803648
5803666
58 03668
5802871
5801084
5807065
58 01775
5801546
58 02517

118
8.18
108
818
8.88
8.05

S11
113
8.13
1.10
111
010
0.11
112
0.12
0.12
012
1.22
1.22
1.30
130
0.11
1.10
0.20
120
0.25
0.25
110
130
140
130
040
111
12S
1.25
6.11
6.24
1.21

AUDIO POWER

60159
80140
80165
90166
813179

80180
10110
707324

1622955

2113055

256720
2507150

15149
11150
21183

58 15139
58 15140
58 15165
58 15165
58 15179
5815180
58 15031
58 15032
58 12955
58 13099
58 15720
58 77800
80 07049
60 01050
60 01083

111
0.31
0.41
048
5.33
141
035
0.35

Oil
0.55
080
110
3.10
125
3 66

SE

Telecom directory:
Consumer 0277-230909
Industrial 0277-231616

I

To. 007x4 10 P750 Mock 110 Proc.

258134 6000134 3.11 698 1100688 1.18

250135 9700135 4.25 041 1200028 110
258227 6000227 155 991 12 00918 6.18

150753 58 03753 134 10 12 01008 1.18

SMAI. t SIGNAL Fll 1201108
12 12 012079

1.11
1.10

86750 58 06500 022 15 12 01508 1.11
87241 58 06241 0.18 18 12 01808 1.10
81273 58 06273 0.11 21 12 02208 1.10
81174 5806274 0.20 27 12 02708 110
61362 5806362 0.11 33 /203308 0.10
07440 58 06440 121
81441 58416441
81479 5996479

121
1.11 SCRS TRIALS

996795 58 06879 t55 817755 100 52 55100 1750

1111191 58 07091 1.33 170601 52 00106 0.70

61195 58 10095 111 012251 5200122 I 45

11117192 5808092 118 2116403 520403 2 11

51790 58 09090 1.01 2116073A 58 06013 091

11E21936 5611936 100
016323 M06232 110
21113894 M02368 1.31 BALANCED MIXERS

RE POWER SKI 12 00003

5111 1200013 5.011

101916.1 58 08016 0.85 0871 1200023 1.33
1011137 58 11737 3.20 SRA1 12 00033 10.00
801230 58 14239 11.51 SRA1 1 1200043 12.77
091245 58 14245 49.06 SRAM 12 00053 15.34
101449A 58 14449 11.60 SRA3 12 00063 15 15
868472 5814471 1.36

MR1475 5814415 4.10
106629 58 14819 4.11 LE 0,
118811 58 18811 1.58 1.807 rund rpm
TP2320 58 12320
4116641 6002086
1743866 58-03866
113566 58 13866

18.24
0.15
115

20

CCIX75117771711, 15 20250

9170 Red 1501760
C0926 IC17 1510280
17179P Grown 150779

8.15
8.15
011
1.14

09X27 74109 /5 20270 8.11SMALL SIGNAL IF T

67256 5900256 0.31
4180P Tao* 1501800
100414 0,971 75 20410

8.11
8.11

55960 60 06960
B1961 6008961

0.91
170 Sunder/ 547. PA 1E08

111983 60-08963 0.99 031401. 904 15 10400 1.12

J33705902310 0.51 C04721. Gr.. 15 10720 1.15

2176 5902176 0.86 101741 4011777875 10740 1.15

15655 5901055 0.32 00X384 014 152039 8.21

256168 5901168 1.37 C05398 08511520390 1.21

35445 8004045 8.49 11.41.00167 23 Nes LEDs
3051 6 0 04051

35060 80 04060
55488 908804

154
1.51
0.99

COXIO 6.4 7510/00 1.17

coot? Gran 15 20110 1.25

40673 .. 30851
40622 sae 31051

COXI2 Yoko 1510150
C0040 0,9.E 1520400

1.20
1.24

40823 60.03823
350112 60M112

1.15
C161

18174114.1 LEDs

C0199 Enid 75 10990 6.56

WOOFS BEW41 Ott 75 30410 1.61

AA111 1201126 125
17 01447B9424461379

12 03797
0.17
0.35

I 1 Opt,/ 7./17107

N04981 71 1249817 151 1111437 x540370 7 44

07691 1200916 8.87
0047 1200476
P1V02 12 62006

CIO
175

FLAT DIFFUSED

504 12 24006 1.45 4320 1503200 0.17

*005 12 70506 121 011 1503210 1.21

84001 12 40016 0.01 9312 15 03220 120

714002 1240026 0.07 6323 1503230 111

114004 1240046 007 6330 1503300 1.17

114148 12 41486 015 6331 1503310 1.21

115404 1254046 0.15 9332 1503320 1.20

16263 12 62631 042 4333 1503330 8.20

6340 15 03400 0.17

VARICAPS 6341 15 03410 1.26

80002 12 01025
66121 12 01275
8810515 12 01055
981095 1201995
892049 12 02045
68212 12 02125
111210 12 02105
101171115 007 691236
170/171125 see 01225
891210 12 12105
01211 on 01236
01225 12 12255

01235 12 12355
01236 12 12365

861310 1213105
691310 12 13205

0.10
030
130
0.27
0.35
1.95

1.30

245

2.75
2.75
/55
0 40
040

6342 15 0300
9343 15 03430
4510 1505100
4511 15 05110
6512 1505120
4513 75-057X
9520 1505200
4521 1505110
6522 15 05220
6523 1505270
6530 15 05X10
031 15 05310
6532 15 05320
6533 75 05330
4540 150529
17541 1505410
9542 7505420

1.20
1.20
1.17
1.28Ill
8.20
111
1.21
120
0.20
1417

1721

010
0.20
0.17

0.24
1.20

/1 57 77 010075 4543 15 05430 1.20

627801 4006741 5%
9550 750659
051 1505510

1.17
1.21

297 12 00278 0 10 9551 1505520 020
363 1200338 110 4550 1505530 010
349 12 00398 1.11
441 1200478
5171 119518

110
0.18

1111 1.111111.10

546 11005M 0.10 9578 1305180 010

?MEW

Telex 995194 AMBIT G VIZIAte

DATEL 0277-232628

11/4

TELEPHONE SALES 8 am - 7 pm MON - FRI 9 am - 6 pm SAT #

Ambit international
200 North Service Road
Brentwood, Essex
CM14 4SG
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ONLY E499+ VAT
hill -

Made to the very highest
spec the TEC Starwrlter
FP1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving
superb registration and
print quality Micro-
processor electronics
offer full DIABLE/OUME
compatibility plus Bi
directional printing 10 or 12 pitch, 136
or 163 chars per line, full width 381 mm
friction or single sheet paper,- order now or call sales office for more
Information and print sample. Please specify RS232 or CENTRONICS
Supplied complete with FREE dust cover and daisy wheel
Optional extras: RS232 data cable £10.00- Tech manual £7.50. Ca
£12.50. - Tractor feed option £120.00

interface

triage & Ins (UK) E mum pp £1.95 Data sheet on request

CHARGEABLE BATTERIEer
CYCLON type 0001 sealed lead acid
maintenance free 2v 2.5 ah. will deliver over +12v @ 800 ma -12v @ 800 ma. +24v @ 350 ma.5v@ 50 ma. loating. Dim 160 x 120 x
300 amps on short circuit!! Brand new at 350 mm. All outputs fully regulated and short circuit proof. Removed from working
only 2.95 equipment, but untested. Complete with circuit. Transformer guaranteed. Only
SAFT VR2C size 'C' 1.2v 2 ah. nickel £14.50 +£2.50 pp.

cadmium £1.50 each 10 for E11.50 CUSTOM POWER C055 5v@ 3 amp. Very compact unit dim. approx 60 x90 x 190mm.
Semi open chassis, full crowbar overvoltage protection. Tested Ex Equipment.

DATA MODEMS

CCITT tones, full duplex, fully interactive.

5 AMP !MAINS TIMERS PONT' MISS THOSE BARGAINS

caused by mains inte erence. Matchbox size - p to 5 per
amp 240 v load As recommended by the ZX81 news- 01-683 week 24 kre'' letter. Suppression Devices SD5A £5.95.

Fully refurbished Diablo/DRE Series 30 2.5 mb hard
disk drive for DEC RKO5, NOVA, TEXAS etc.

Front load £550.00 - Top load £295.00 The UKs FIRST free of charge, 24 hr. public
PSU type ME3029 for 2 drives £125.00 access data base. Get information on 1000's

DRE 44A/4000A/B 10 mb 5+5 all configurations from of stock items and order via your computer
£995.00. Call sales office for details.

14 and credit card On line now, 300 baud

Cure those unnervin hang ups and data !itches IT S FREECALL NOW,

COMPUTER 'CAB'
All in one quality computer
cabinet with integral switched
mode PSU, Mains filtering, and twin fan cooling.
Originally made for the famous DEC PDF% computer
system costing thousands of pounds Made to run 24
hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and -15v
DC at 5 amps. The complete unit is fully enclosed with
removable top lid, filtering, trip switch, 'Power' and 'Run'
LEDs mounted on Ali front panel, rear cable entries, etc.
etc. Units are in good but used condition - supplied for
240v operation complete with full circuit and tech. man.
Give your system that professional finish for only
£49.95 + Carr. Dim. 19" wide 16" deep 10.5" high.

A Also available LESS PSU with internal dim. 19"w, 16"d,
loar day _Aw 0.5"h, £19.95". Carriage & insurance £9.50.

COOIIRSt 1.4118
Keep your hot parts L and L ABLE
with our range of BRAND NEW professional
cooling fans
ETRI 99XU01 Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment fan complete with
finger guard £9.95.
GOULD JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW £6.95
BUHLER 69.11.22. 8-16 v DC micro
miniature reversible fart Uses a brushless
servo motor for extremely high air flow,
almost silent running and guaranteed 10,000
hr life. Measures only 62 x 62 x 22 mm
Current cost £32.00. OUR PRICE ONLY
£12.95 complete with data.
MUFFIN -CENTAUR standard 4" x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 vat
£625 or 110 vat £4.95 or BRAND NEW 240v
at £10.50. 1000's of other fans Ex Stock

II for Details. Post & Packing on all fans £1.60

8" FLOPPY DISK DRIVES
Unbelievable value the DRE 7100 8" floppy disk drives
utilise the finest technology to give you 100% bus
compatibility with most drives available today. The only
difference being our PRICE and the superb manufactur-
ing quality!! The 7100 single sided and 7200 double sided
drive accept hard or soft sectoring IBM or ANSI standard

formats giving a massive 0.8 MB (7100) 1.6 MB (7200) of storage. Absolutely
SHUGART, BASF, SIEMANS etc compatible. Supplied BRAND NEW with user
manual and full 90 day warranty. Carriage and insurance £9.75.
7100 Single sided £225.00 + Carr.7200 Double sided £295.00 + Carr.
Optional accessories: Full technical manual £20.00 alone. £10.50 with drive. Refund
of difference on drive purchase. DC and AC power connector and cable kit £8.45. 50
way IDC connector £5.50. 50 way ribbon cable £3.20 per metre.

The FABULOUS 25CPS TEC Starwriter
Daisy wheel printer at a fraction of its original cost.

BRAND .NEW AT

_ JL_ + al E41
THE ALADDIN'S CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT

HARD DISK DRIVES Disown's@

SUPER DEAL? NO - SUPER STEALIMILITYPEAsauI/O TERM=

D.C.. POWER SUPPLY SPECIALS
Experlmentors Ex -GPO unit all silicon electronics Outputs give +5v @ 2 amps.

E11.93 + pp £1.25
MINI SYSTEM PSU Ex equipment unit ideal for the small micro. Outputs give 5v @
3 amps +12v @ 1 amp and -12v @ 300 ma. Crowbar overvoltage protection and

Join the communications revolution with our current limit. Fully tested. Dim 70 x 165 x 320 mm. Complete with Circuit onlyEl2.95
range of EX TELECOM data modems Made to + £2.00 pp.
most stringent spec and designed to operate PERIPHERAL SYSTEM SUPPLY. Fully cased unit supplied in a Brand new or little
for 24 hrs per day. Units are made to the used condition Outputs give 5v @ 11 amps, "+" 15-17v @ 8 amps "-" 15-17v @ 8 amps
CCITT tone spec With RS232 i/o levels via and "+" 24v @ 4 amps All outputs are crowbar protected and the 5 volt output is fully
a 25 way 'D' skt Units are sold in a tested regulated. Fan cooled Supplied tested with circuitE51.00 + £8.50 cam
and working condition with data Permission MAIN FRAME SUPPLY. A real beefy unit designed for MINI or MAINFRAME use
may be required for connection to PO lines outputs give 5 volts @ 50 amps +12v @ 5 amps -12v @ 10 amps All output are fully
MODEM 13A compact, async, same size as regulated with crowbar overvoltage protection on the 5v output Supplied with circuit
telephone base. Up to 300 baud full duplex and tested Ex -Equip. 110v AC input. OnlyE49. 95 + can. £10.50.
over 2 wires, but call mode only £75.00
MODEM 26/C Fully fledged, up to 300 baud ELECTRONIC
async, ANSWER & CALL modes, auto answer, COMPONENTS
auto switching ideal networks etc Just 2 wire
connection to comma line. £85.00
MODEM 20-1 Compact unit for use with Due to our massive bulk purchasing programme which enables us to bring you the
PRESTEL or full duplex 2 wire link 75 baud best possible bargains, we have thousands of I.C.'s, Transistors, Relays, Cap's, P.C.B.'s,
transmit - 1200 baud receive. Auto answer. Sub -assemblies, Switches, etc etc surlplus to our requirements Because we don't
£130.00 have sufficient stocks of any one item to include in our ads, we are packing all these

items into the "BARGAIN PARCEL OF A LIFETIME" Thousands of components atMODEM 20-2 same as 20-1 but 75 baud giveaway prices! Guaranteed to be worth at least 3 times what you play plus we always
receive 1200 baud transmit £130.00 include something from our ads. for unbeatable value!! Sold by weight
MODEM 20-3 Made for data rates up to 1200 2.5k1sE4.25 + pp £1.25 5k1sE5.90 + pp £1.80baud in full duplex mode over 4 wire circuit or
half duplex mode over 2 wires £130.00 10kIsE10.25 + pp £2.25 20k1s4/7.50+ pp £4.75

age. 13A £4.50. 2B/C & 20 £9.50.
For more details contact sales office

F7,0111 EMS + CAR. + VAT .

Fully fledged industry standard ASR33 data
terminal. Many features including ASCII
keyboard and printer for data I/O auto data
detect circuitry. RS232 serial interlace 110
baud 8 bit paper tape punch and reader for
off line data preparation and ridiculously

"-cheap and reliable data storage Supplied in
'good condition and in working order

Options Floor standE12.50 +VAT
KSR33 with 20ma loop interfaces125.00 +

Sound proof enclosureE2100 +VAT

SOFTY 2
The amazing SOFTY 2. The complete "tool kit"
for the open heart software surgeon. Copies,
Displays, Emulates ROM, RAM and EPROMS
of the 2516,2532 variety. Many otherfeatures
include keyboard, UHF modulator. Cassette
interface etc Functions exceed capabil itiesof

66% DISCOUNT & EQUIPMENT

ALL PRICES PLUS VAT

VIDEO
MONITORS

MOTOROLA 9" open chassis monitor.
Standard 240 v AC with composite 75 ohm
video input, bandwidth in excess of 18 mhz.
Monitors are ex equipment and although
unguaranteed they are all tested prior to
despatch, and have no visible bums on the
screens Dim approx. 9" x 9" x 9". Supplied
complete with mains and input lead. Ideal
ZX81 etc. or giving the tele back to the
family!! Black and white phosphor. £35.00
+ £9.00 Carr.
12" CASED. Made by the British KGM Co.
Designed for continuous use as a data
display station, unit is totally housed in an
attractive brushed aluminium case with ON -
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
reliability of this unit with features such as,
internal transformer isolated regulated DC
supply, all components mounted on two
fibre glass PCB !wards -which hinge out for
ease of service, many internal controls for
linearity etc The monitor accepts standard
75 ohm composite video signal via S0239
socket on rear panel. Bandwidth of the unit
is estimated around 20 Mhz and will display
most high del graphics and 132 x 24 lines
Units are secondhand and may have screen
burns However where burns exist they are
only apparent when monitor is switched off.
Although unguaranteed all monitors are
tested prior to despatch. Dimensions
approx. 14" high x 14" wide by 11" deep.
Supplied complete with circuit 240 volt AC
operation. ONL9015.00 PLUS £9.50 CARL
14" COLOUR superb chassis monitor made
by a subsidiary of the HITACHI Co. Inputs
are TTL RGB with separate sync and will
plug direct into the BBC micro etc
Exceptional bandwidth with good 80 col
definition Brand new and guaranteed
Complete with full data & circuit 240 v AC
working. Dim. 14" x 13" x 13".
ONLY E199.00 PLUS E9.50 CARR

SEMICONDUCTOR
'GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital linear, I.C.'s triacs,
diodes, bridge recs., etc etc All devices
guaranteed brand new full spec. with manu-
facturer's markings, fully guaranteed
50+ E2.9S 100+ Es. a.
TTL 74 Series A gigantic purchase of an
"across the board range of 74 TTL series
I.C.'s enables us to offer 100+ mixed
"mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally
cost to buy. Fully guaranteed all I.C.'s full
spec 100+E1.90 200+E12.30 200+ S19.50

OLIVETTI( figb
TE300
REDUCED TOetE ARNO.
Complete input output terminal with integral8
hole paper tape punch and reader. Unit
operates at 150 baud in standard ASCII. Ideal
as a cheap printer fora MICRO etc 120
columns, Serial data i/o. Supplied complete
with data, untested unguaranteedElLI.00

l+£11.50 carr.
All prices quoted are for U.K Mainland paid cash with order in Pounds Stirling PLUS VAT. Minimum order valueE2.00,MinimumCredit
Card orderE10.00. Minimum BONA FIDE account orders from Government depts, Schools, Universities and established companies
£10.00 Where post and packing not indicated please ADD 60p+ VAT Warehouse open Mon -Fri 9.30- 5.30. Sat 10.15 - 5.30
We reserve the right to change prices andspecifications without notice. Trade, Bulk and Export enquiries welcome.

CLL- 1\1 -II
Cl 1 I

1

in ri 64-66 Melfort Road, Thornton Heath, Near Croydon. Surrey
01-689 7702 -01-689 6800 Telex 27924
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FEATURE

BUYER'S GUIDE TO
HI-FI SYSTEMS
And now we proudly present the Thinking Man's Guide to
Buying Hi-fi. That is, ET! has done the thinking, now you go out
and do the buying! Bring your own wallet (all sizes catered for).

Buying a hi-fi system is a harrowing experience,
especially the first time out. After you've bought
all the hi-fi mags for six months, thoroughly

digested the conflicting and often lunatic advice given
therein, listened to all your 'expert' friends disagreeing
with each other and dared to cross the threshold of a
shop . . . what then?

One word - LISTEN. It matters not a jot what
anyone else tells you - us included - if you don't
agree with the choice, don't buy it! You're going to
have to live with it. However, it is a good idea to have
a shortlist based upon reviews, price, but don't forget,
most important of all are your own auditionings.

Reading the specialist audio press can be
enlightening - but it can be mystifying too. At one
time you could read through two or three different
magazines and still be told that whether you were
spending £500 or £5000 on a system, unless you
bought a particular £300 turntable you were wasting
your money! The field has to some extent sobered up
of late, since crashing circulations and retreating
advertisers have brought with them a certain measure
of common sense. If you want a magazine reviewer's
recommendation for 'which magazine' - mine would
be Hi-Fi For Pleasure. It is a title that is not only a good
read but has consistently demonstrated a sound
technical understanding and displayed a commen-
dable intelligence, when all around it were losing
theirs!

(It's fun being an electronics -based magazine
sometimes - we could never get away with saying
things like that in the hi-fi press!)

In this supplement we're taking a different ap-

proach to the overall compatibility 'table' approach.
Instead we have listed out eight full systems, from
£350 to £8500 in price and which we have personally
tried and tested (except one - and you'll see why . . .)

In this way each forms a perfectly good buy in
itself - assuming you like the sound yourself, of
course - or at the least will make a good starting point
in the demonstration room when you're down to the
final choice.

Each of the systems is for records only: no
allowance is made in price for tape or tuner. Additions
such as these we left until later. We have some advice
to offer on those too, but in the form of a list of models
which we have had through our hands at some point
and have found to be good. A number of people have
very expensive record playing systems but have tack-
ed onto the end of them cassette decks of con-
siderably lower-fi, to use as background music and so
on. Because of this we have made no attempt to assign
tape and tuner to the primary systems. You pick and
choose as you like to fit your own individual needs.

A word of explanation about the system tables to
be found overleaf. The first column contains details of
our recommended system and the retail price (as far
as we know - do shop around for bargains). The
order of components is record deck, arm (if not in-
cluded with the deck), cartridge, preamp/power amp
combination, and speakers. Any alternatives are given
in the second column with their prices bracketed.

We've also illustrated each of the systems to the
best of our ability, but some companies were as com-
pliant as concrete cantilevers, and the 'first class' post
wasn't, so there are some unfortunate omissions.
C'est la vie . . .
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FEATURE: Hi-fi

CASSETTE DECKS
MODEL
Sony TEF 44
Technics RSM230
Alpage AL -100
Akai GX-F51
Pioneer CT7R
Teac C3X
Alpage AL -300
Bang and Olufsen Beocord 8002
Revox 8710 II
Nakamichi 1000 ZXL

110
155
173
200
260
360
372
459
943

1000

mn

to

TUNERS

owl
MODEL
Yamaha 7760
NAD 4150
Sugden T48 II
Lux T115
A & R T21
Sony ST -J75
Pioneer F9

143
159
161
170
190
200
200

COMPACT DISCS?
perhaps the most relevant question at present is
whether or not you should buy an analogue disc
system now at all, or go straight for the incoming

Compact Disc systems. Our advice would be to wait.
While the Compact Disc is of undoubtedly higher
quality than any vinyl spinner, the price is horrendous
at present, and the records are expensive and very
limited in choice.

In about a year the players will be cheaper by far,
the choice much wider and the software library five
times the size. If you like the music offered and love
the gadgets - go buy it. Which one you get is pro-
bably irrelevant, as there should not be a whole lot of
difference in performance between properly designed
units, despite the ad claims.

ETI
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TYPE

TYPE 'E'

MULLARD SPEAKER KITS
Purposefully designed 40 watt R.M.S. and 30
watt R.M.S. 8 ohm speaker systems recently
developed by MULLARD'S specialist teem In
Belgium. Kits comprise MuIlard woofer 18' or
5'1 with foam surround and aluminium voice coil.
Mallard 3' high power domed tweeter. B.K.E.
built and tested crossover based on Mullard
circuit, combining low loss components, glass
fibre board and recessed loudspeaker terminals.
SUPERB SOUNDS AT LOW COST. Kits supplied
in polystyrene packs complete with instructions.
8' 40W system - recommended cabinet size 240
x 216 x 445mm
Price [14.80 each + £2.00 P In P.
5' .10W system - recommended cabinet size
160 x 175 x 295mm
Price E13.00 each + E1.50 P 8 P.

Designer approved flat pack cabinet kits,
including grill fabric. Can be finished with iron on
veneer or sell adhesive vinyl etc.
8" system cabinet kit El9.133 each + E2.50 P Et P.
5' system cabinet kit £7.90 each + 12.00 P In P.

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechanism coupled to
a record/play back printed board assembly. Supplied as
one complete unit for horizontal installation into cabinet or
console of own choice. These units are brand new, ready
built and tested.
Fiesturer Three digit tape counter. Autostop. Six piano
type keys, record, rewind, fast forward, play, stop and
eject. Automatic record level control. Main inputs plus
secondary inputs for stereo microphones. Input
Sensitivity: 100mV to 2V. Input Impedance: 68K.
Outgun level: 40OrnV to both left and right hand
channels. Output Impedance: 10K. Signal to noise
ratio: 45d13. Wow and flutter: 0.1%. Power Supply
requirements: 18V DC at 300mA. Connections: The
left and right hand stereo inputs and outputs are via
individual screened leads, all terminated with phono plugs
1phono sockets provided). Dimensions: Top plinel 51in
x 111in. Clearance required under top panel 21in.
Supplied complete with circuit diagram and connecting
diagram. Attractive black end silver finish.
Price £20.70 £2.50 postage and packing.
Supplementary parts for 19V D.C. power supply
(transformer, bridge rectifier and smoothing capacitor)
0.60.

LOUDSPEAKERS
15" 100 watt R.M.S. (HI-FI, PA., DISCO,
BASS GUITAR) Die cast chassis, 2"
aluminim voice coil, white cone with
aluminium centre dome. 8 ohm imp., Res.
Freq. 20Hz., Freq. Resp. to 2.5KHz., Sens.
97dB (As photograph). Price: E32.00 +
E3 carriage.
12" 100 watt R.M.S. (H1 -F1) Die cast
chassis. 2" aluminium voice coil. Black
cone. 8 ohm imp., Res. Freq. 20Hz., Freq.
Resp. to 4.5K Hz. Sens. 95dB. (As
photograph). Price: E23.50 + £3 carriage.
8" 50 watt R.M.S. (HI-FI, PA.) 154"
aluminium voice coil. White cone. 8 ohm
imp. Res. Freq. 40Hz., Freq. Resp. to 6KHz.
Sens. 92dB. Also available with black cone
fitted with black metal protective grille. (As
photograph). Price: White Cone £8.90,
Black cone/grille £9.50 P&P £1.25.
17' 86 watt R.M.S. McKENZIE C128513P (LEAD GUITAR, KEYBOARD, DISCO) 7'
aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 45Hz., Freq.
Resp. to 6.5KHz., Sens. 98dB. Price: E22.00 + £3 carriage.
12" 85 watt R.M.S. McKENZIE C1286TC (P.A., DISCO) 2" aluminium voice coil. Twin
cone. 8 ohm imp., Res. Freq. 45HZ., Freq. Resp. to 14KHz. Price E22 + £3 carriage.
15" 150 watt R.M.S. McKENZIE C15 (BASS GUITAR. PA) 3" aluminium voice col.
Die cast chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Resp. to 4KHz. Price: E47 + £4
carriage.

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

TYPE 'A' IKSN2036A) 3'' round with protective
wire mesh, ideal for bookshelf and medium
sized Hi-fi speakers. Price £4.29 each.
TYPE 'B' IKSN1005AI 3'/r" super horn. For
general purpose speakers, disco and P.A.
systems etc. Price £4.99 each.
TYPE 'C' (KSN13016A) 2" * 5" wide dispersion
horn. For quality Hi-fi systems and quality
discos etc. Price £5.99 each.
TYPED' (KSN1025.412" a 6" wide dispersion
horn. Upper frequency response retained
extending down to mid range I2K Hz). Suitable
for high quality Hi-fi systems and quality
discos. Price £7.99 each.
TYPE (ltga1038A13%" horn tweeter with
attractive silver finish trim. Suitable for Hi-fi
monitor systems etc. Price £4.99 each.
TYPE 'F' IKSN1057A) Cased version of type
'E'. Free standing satellite tweeter. Perfect
add on tweeter for conventional loudspeaker
systems. Price £31.35 each.
P&P 20p ea. for SAE for Plszo leaflets).

TYPE 'D"

114}80 LOUDSPEAKER

ma wry beat In twenty and wham. Ported
tuned celtinet n hardwearing black vynide with
protective comers and carry handle. Built and
tested, employing 10in British dawn and Piezo
tweeter. Spec: 80 wefts RMS; 8 ohms; 45Hz-
20KHz; Size: 20in n 15in a 12in; Weight: 30

pounds.
Price: E411.0) such. 1110 per pair
Carriage: 5 each. O per pair

TT SLIDE DIMMER
 Controls loads up to IKW
 Compact size

24%"x13 " x
16

 Easy snap in fixing through
panel/cabinet cut out

 Insulated plastic case
 tFrullcwave control using 8amp

 Conforms to BS800
 Suitable for both resistance

and inductive loads
Innumerable applications in
industry, the home. and discos/
theatres etc.

Price: £11.70 each + 50p P&P
(Any quanti

BSR P256 TURNTABLE
P256 turntable chassis  S shaped tone arm
 Belt driven  Aluminium platter 
Precision calibrated counter balance  Anti -
skate (bias device)  Damped cueing lever
 240 volt AC operation (Hz)  Cut-out
template supplied  Completely manual arm.
This deck has a completely manual arm and is
designed primarily for disco and studio use
where all the advantages of a manual arm are

required.
Price £18.49 each + £3.00 P&P

PuWEP AMPLIFIER MODULES

BK ELECTRONICS
Prompt Deliveries

VAT inclusive

prices

Audio Equipment

Test Equipment

by

Thandar

and

Leader

KEYBOARDS

, r y 10P.

MEMBRANE KEYBOARDS q
manufactured horn a tough poly -
carbonate film mounted on lmm
glass fibre printed circuit board
assembly incorporating silver plated
contacts.
18 way numeric keyboard
Standard keyboard providing 0-9
and A -F functions.
Size: 100rnm x 10Ornin x 2mm. Pnce: 5.88 + 315p p&p

Alpha Numeric Keyboard Full size 55
key non encoded keyboard with the
commonly required functions in a

Oweny array. Mains output via a 16 pin
OIL socket.

Size: 350mm x 100mm x 2mm. Pnce: E13.99 + 50p pftp

100 WATT R.M.S. A WATT R.M.S.

Power Amplifier Modules with integral toroidal
transformer power supply, and heat sink. Supplied
as one complete built and tested unit. Can be fined
in minutes. An LED Vu meter is available as an
optional extra.
SPECIFICATION:
Mae Output Power: 110 watts R.M.S. IOMP 1001

310 watts R.M.S. IOMP 3001
Loads: Open and short circuit proof. 4-16 ohms.
Frequency Response: 20Hz - 25KHz d3dB.
Seneitivity for Mex. Output:
500mV at 10K IOMP 1001 IV at 10K IOMP 3001
T.H.D., Lew than 0.1%
Supply: 240V 50Hz
Sizes: OMP 100 360 x 115 a 72mm

OMP 300460 x 153 x 66mm
Prices: OMP 100 E31.50 each a 02.90 POP

OMP 300 E89.1:0 each + E3.00 P&P
Vu Meter £0.50 each 50p P&P

Matching 3 -way loudspeakers
and crossover
Build a quality 60watt RMS system Bohms

Build a quality 60 watt R.M.S. system.

* 10" Woofer 35Hz-4.5KHz
* 3" Tweeter 2.5KHz-19KHz
* 5" Mid Range 600Hz-8KHz
* 3 -way crossover 6dB/oct 1.3 and 6KHz

Recommended Cab -size 26" x 13" x 13"
Fined with attractive cast aluminium fixing es-
cutcheons arid mesh protective gi ills which are
removable enabling a unique choice of cabinet
styling. Can be mounted directly on to baffle
with or without conventional speaker fabrics.
All three units have aluminium centre domes
and rolled foam surround. Crossover corn.
banes spring -loaded loudspeaker terminals and
recessed mounting panel
Price E22.00 per kit + £2.50 postage and pack-
ing. Available separately, prices on request

12" 80 watt R.M.S. loudspeaker.
A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2" aluminium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to
1- lz. Sensitivity 95dB. Impedance Bohm.
A...active blue cone with aluminium
centre dome.
Price E17.99 each + £3.00 P&P.

B.K. ELECTRONICS
37 Whitehouse Meadows, Eastwood, Leigh-on -Sea, Essex :):7).1

* SAE for current lists * Official orders welcorri. * All prices include VA I *
applicable) in special energy absorbing PU foair \AvPI( ilMf by prior

Ir
1./S4ill

' uacked iwhere
7c 7r)
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G ET
BIG POWER

Modular
Amplifiers

the third generation
Due to continous improvements in components and design ILP
now launch the largest and most advanced generation of
modules ever.

WE'RE INSTRUMENTAL
IN MAKING A LOT

OF POWER
In keeping with I LP's tradition of entirely self-contained modules
featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.
With over 10 years experience in audio amplifier technology ILP
are recognised as world leaders.

BIPOLAR MODULES

Module
Number

Output
Power
Watts

rms

Load
Impedemesi

DISTORTION
T.H.D. I.M.D.
Typ at 6014z/
1KHz 7Krix 4:1

Supply
Voltage

Typ

Sue
rem

WT
81111111

Price
inc.

VAT

H `I 30 15 4-8 0.015% <0.006% i 18 76 x 68 x 40 240 E8.40
HY60 30 4-8 0.015% <0.006% ± 25 76 a 68 a 40 240 E9.55
1476060 30 0 30 4-8 0.015% <0.006% ± 25 120 0 78 0 40 420 E18.69
H7124 60 4 0.01% <0.006% ± 26 120 0 78 x 40 410 E20.75
HY128 60 8 0.01% <0.006% ± 35 120 0 78 0 40 410 E20.75
47244 120 4 0.01% <0.006% ±35 120 x 78 a 50 520 E25.47
HY248 120 8 0.01% <0.006% ± 50 120 x 78 x 50 520 E25.47
H Y364 180 4 0.01% <0.006% ± 45 120 0 78 x 100 1030 E38.41
47368 180 8 0.01% <0.006% -t 60 120 x 78 0 100 1030 £38.41

Protection Full load line. Slew Rate: 15v/ps. Risetirne: Sys. S/N ratio: 100db.
Frequency response -3481 15H - 501(Hz. Input sensitivity: 500mV rms.
Input Impedance: 100K . Damping factor: 1004z >400.

PREAMP SYSTEMS

Module
Number

Module Functions Current
Required

Price inc.
VAT

1176 Mono pre amp Mic/Mag. Cartridge/Toner/Tape/ 10mA E7.80
Aux  Vol/Bass/Treble

4766 Stereo pre amp Mic/Mae. Cartridge/Tuner/Tape/ 20mA E14.32
Aux + Vol/Bass/Treble/Balance

51 7 73 Guitar pre amp Two Guitar (Bass Lead I and Mic +
separate Volume Bass Treble + Mix

20mA E 1 5.36

H Y78 Stereo pre amp As H Y66 less tone controls 2OmA [14.20

Most pre -amp modules can be driven by the PSU driving the main power amp.
A separate PSU 30 is available purely for pro amp modules if required for
E5.47 (inc. VAT). Pre -amp and mixing modules in 18 different variations.
Please send for details.
Mounting Boards
For ease of construction we recommend the B6 for modules 476-4713 E1.05
line. VAT) and the 1366 for modules 4768-H778 E1.29 lino. VAT).

POWER SUPPLY UNITS (Incorporating our own toroidal transformers/

Model
Number

For Um With Price Int.
VAT

PSU 21X 1 or 2 4730 E11.93
PSU 41 X 1 Or 2 4780, 1 x 476080, 1 x 47124 E13.83
PSU 42X 1 e 47128 E15.90
PSU 43X 1 x MOS128 E18.70
PSU 51X 2x 47128, 1 x 47244 017.07

MOSFET MODULES

Module Output Load DISTORTION Supply Sire WT Price
Numb., Power Impedence T.H.O. I.M.D. Voltage mm gins inc.

Warts Typ et 60Hz/ TYP VAT
rms

_o_
1KH: 7KHz 4:1

MOS 128 60 4-8 <0.005% <0.006% t 45 120 0 78 x 40 420 130.41
KAOS 248 120 4-8 <0.005% <0.1/06% t 55 120 x /8 x HO H5U 139.86
MOO 364 180 4 <0.005% <0.006% 1 55 it120 x 78 100 1025 145.54

Protection: Able to cope with complex loads without he need for very special
protection circuitry (fuses will suffice).

Slew rate: 20v/ps. Rise time: 3ps. S/N ratio: 100db
Frequency response 1-3dB): 151-1z - 1001(Hz. Input sensitivity. 500mV rms
Input impedance. 10061L Damping factor: 100HL >400.

'NEW to I LP' In Car Entertainments
C1S
Mono Power Booster Amplifier to increase the output of your existing car radio
or cassette player to a nominal 15 watts rms.

Very easy to use.

Robust construction.

Mounts anywhere in car.

Automatic switch on.

Output power maximum 22w peak into 411
Frequency response 1-3d81 151-1. to 30K Hz, T.H.D. 0.1% at lOw 1K Hz
S/N ratio )DIN AUDIO) 80413. Load Impedance 3.n.
Input Sensitivity and impedance (selectable) 70Orn7 rms into 151(11 1V rms into 811
Size 95 x 48 x 50mm. Weight 256 gms.

£9.14 (inc. VAT)

C1515
Stereo version of C15.

Size 95 x 40 x 80. Weight 410 gms.

£17.19 (inc. VAT)

Model
Number

For Um With Nice inc.
VAT

PSU 52X 2z FIY124 017.07
PSU 53X 2 x MOS128 017.86
PSU 54X 1 0 HY248 E17.86
PSU 55X 1 x MOS248 E19.52
PSU 71X 2 x HY244 E21.75

Fleolo noir X in part no. indicates primary vol tee. Please insert "0" in place of
X for 110V, "1" in place of X for 220V. and "2" in place of X for 240V.

Model
Number

Por Use With Price
VAT

PSU 72X
PSU 73X
PSU 74X
PSU 75X

2 x HY248
1 x HY364
1 x HY3138
2 x MOS248. 1 x MOS368

122.54
L22.54
124.20
1.24.20
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WITH A LOT OF
HELP FROM 111- IFQ ELECTRONICS LTO

PROFESSIONAL Mil THAT EVERY ENTHUSIAST

CAN HANDLE...
Unicase
Over the years I LP has been aware of the need for a complete
packaging system for it's products, it has now developed a

unique system which meets all the requirements for ease of
assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down to
the last nut and bolt to build a complete unit without the
need for any special tools.

Because of I LP's modular approach, "open plan" construction
is used and final assembly of the unit parts forms a compact
aesthetic unit. By this method construction can be achieved in
under two hours with little experience of electronic wiring
and mechanical assembly.

Hi Fi Separates
UC1 PRE AMP UNIT: Incorporates the HY78 to provide a

"no frills", low distortion, (<0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

POWER AMPS: The UP series feature a clean line front panel
incorporating on/off switch and concealed indicator. They are
designed to compliment the style of the UC1 pre -amp.
Performance for each unit which includes the appropriate
power supply, is as specified on the facing page.

Power Slaves
Our power slaves, which have numerous uses i.e.
instrument, discotheque, sound reinforcement, feature in
addition to the hi fi series, front panel input jack, level
control, and a carrying handle. Providing the smallest,
lowest cost, slave on the market in this format.

UNICASES

HIFI Separates
Price inc.
VAT

UC1 Preamp £29.95
UP1 X 30 -4 30W/4-811 Bipolar Stereo HiEl E54.95
UP2X 60W/411 Bipolar Mono H(F i £54.95
UP3X .60wi811 Bipolar Mono HIE( £54.95
UP4X 120W/4n. Bipolar Mono HIE( E74.95
UP5X 120W/811 Bipolar Mono HiFI (74.95
UP6 X 60W/4-8.11. MOS Mono HiF i £64.95
UP7X 120W/4-811 MOS Mono HiF, £84.95
Power Slaves
US1X 60W/411 Bipolar Power Slave £59.95
US2X 120W/4n. Bipolar Power Slave £79.95
US3X 60W/4-811 MOS Power Slave £69.96
US4X 120W/4-811 MOS Power Slave £89.95

Please note X in part number denotes mains voltage. Please insert '0, in place of
X for 110V, '1' in place of X for 220V (Europe), and '2' in place of X for 240V
U.K.)l Al! on IS except UC 1 Incorporate our own toroidal transformers.

TO ORDER USING OUR FREEPOST FACILITY
Fill in the coupon as shown, or write details on a separate sheet of paper,
quoting the name and date of this journal. By sending your order to our
address as shown at the bottom of the page opposite, with FREEPOST
clearly shown on the envelope, you need not stamp it. We pay postage for
you. Cheques and money orders must be crossed and made payable to I.L.P.
Electronics Ltd. if sending cash, it must be by registered post. To pay C.O.D.
please add £1 to TOTAL value of order.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IFREQUIRED

Post to. ILP Electronics Ltd., Freepost 4,
Graham Bell House, Roper Close,
Canterbury CT2 7EP, Kent, England.
Telephone: 10227)54778.

ELECTRONICS LTO Technical: 10227) 64723.
Telex: 965780.

Please send me the following

Total purchase price

I enclose Cheque1:11 Postal OrdersE Int. Money OrderE
Please debit my Access/Barclaycard No.

Name

Address
I

ETI MAY 1983
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ZX81 MUSIC BOARD
With the circuit and construction covered last month, we now
turn to the software routines that enable you to use this project
to the full. Design and development by M. P. Moore.

C2 D2 E2 F2 G2 A3 B3 C3 D3 E3 F3 G3

e.
Etc.

J J J J
r r r r

A4

r

B4

r

C4 D4 E4 F4 G4 A5 B5 C5 05 E5 F5 G5

rt-

J J J r r r r r r

Elva

A6 B6 C6 D6 E6 F6 G6 A7 67 C7 Etc.

-r- r r r r

Mid
C

C A C F A B C F G B C D F G A B D E G A B C

Fig. 1 Table of notes as used by the input routine.
THE MUSIC

1 REM (our machine code)
2 CLS
5 DIM H(7)
10 FOR N 1 TO 7
15 LET H(N) - 76
20 NEXT N
25 PRINT "CLEAR MUSIC SPACE

(Y OR N) OR PLAY (P) OR
LIST (L)?"

30 IF INKEY$ - "N" THEN
GOTO 55

31 IF INKEY$ - "P" THEN
GOTO 200

33 IF INKEY$ - "L" THEN
GOTO 350

35 IF INKEY$ < >"Y" THEN
GOTO 30

36 FAST
40 FOR N - 16670 TO 21670
45 POKE N,255
50 NEXT N
51 SLOW
55 PRINT "SHARPS?";
60 LET Z 78
65 GOSUB 1150
100 PRINT "FLATS?";
105 LET Z - 74
110 GOSUB 1150
136 CLS
137 PRINT "EDIT FROM LINE

NO.";
140 INPUT Z
141 PRINT Z
142 PRINT AT 21,0;Z; " [3 SPC]";
143 LET X - 0
144 FOR D - (Z - 1)*6 + 16670

TO 21670 STEP 2
148 SLOW
149 GOSUB 1000
150 IF N$ < > "5" THEN GOTO

155
151 LET Z Z - 2
152 LET D D - 8
153 LET X - 2
154 GOTO 170
155 IF N$ = "R" THEN GOTO

510
156 IF N$ = "E" THEN GOTO

136
157 IF N$ = "P" THEN GOTO

200

158 IF N$<>"0" THEN GOTO
163

159 POKE D,0
160 POKE (D + 1),0
161 PRINT "[6 SPC]";
162 GOTO 170
163 IF N$ "L" THEN GOTO

350
164 POKE D,N
165 POKE (D + 1),H
170 GOSUB 2000
185 NEXT D
200 CLS
201 PRINT "SET VOLUMES (Y OR

N), EDIT (E)", "OR LIST (L)?"
202 SLOW
205 IF INKEY$ "Y" THEN

GOTO 215
206 IF INKEY$ "E" THEN

GOTO 136
207 IF INKEY$ - "L" THEN

GOTO 350
208 IF INKEY$ - "N" THEN

GOTO 265
210 GOTO 205
215 PRINT "A-";
220 INPUT S
225 POKE 16540,S
230 PRINT S; "B-";
235 INPUT S
240 PRINT S;" C-";
245 POKE 16541,5
250 INPUT S
255 POKE 16542,5
260 PRINT S
265 PRINT "SPEED?"
270 INPUT S
271 PRINT "PLAY FROM LINE

NO.?"
272 INPUT D
275 LET D = (D-1)*6+ 16670
276 CLS
280 RAND USR 16514
281 FAST
282 IF PEEK D 255 THEN

GOTO 299
283 POKE 16561, (PEEK D)
284 LET D D + 1
285 POKE 16562, (PEEK D)
286 LET D - D + 1
287 POKE 16563, (PEEK D)

288 LET D - D + 1
289 POKE 16564, (PEEK D)
290 LET D - D + 1
291 POKE 16565, (PEEK D)
292 LET D D + 1
293 POKE 16566, (PEEK D)
294 LET D - D + 1
295 RAND USR 16543
296 PAUSE S
297 POKE 16437,22
298 GOTO 282
299 LET X - 16561
300 FOR D - 1 TO 6
305 POKE X,0
306 LET X - X + 1
307 NEXT D
308 SLOW
310 RAND USR 16543
315 G0r0 200
350 CLS
351 PRINT "LIST FROM LINE

NO.";
355 INPUT Z
360 PRINT Z
365 PRINT AT 21,0;Z"13 SPQ;
366 FAST
370 LET X - 0
371 LET K (Z - 1) * 6 + 16734
372 FOR D - (Z, - 1) * 6 +

16670 TO (Z - 1) 6 +
16734 STEP 2

375 LET Y - 1
380 LET L - PEEK D
385 LET M - PEEK (D + 1)
386 IF L - 255 AND M 255

THEN PRINT " STOP "
387 IF L - 255 AND M - 255

THEN GOTO 491
388 IF L 0 AND M = 0 THEN

PRINT "[3 SPC);
389 IF L 0 AND M s 0 THEN

GOTO 470
390 LET L L + M * 256
395 IF L< 1966 THEN LET Y Y

+ 1

400 IF L< 1966 THEN LET L - L
*2

405 IF L< 1966 THEN GOTO 395
410 LET M - L/256
415 LET M - INT M
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PROJECT

The music program allows the
ZX81 to play up to three notes
simultaneously. The range is

from A octave 1 upwards, where
middle C is C4 (see Fig. 1). There is
sufficient memory space with a 16K
expansion to enter 833 chords of
music. Everything possible has been
done to facilitate the entering of
music. The key signature (sharps or
flats) is set to begin with and remains
set until changed; changes may be
made during the entering of music;
each of the three channels has an
independently set volume; the same
note repeated on one channel will
give a continuous note, but if
played on alternating channels, will
give a repetitive note.

The symbols used are + (sharp),
- (flat) and = (natural). The
functions available are EDIT, which
is used for entering and editing
music already entered, and includes
BACKSPACE and REPEAT functions;

PROGRAM

LIST, which allows you to read the
music entered, and PLAY.

Program "M" is very long and
takes about five minutes to load.
Having loaded the program the
sequence of operations is as
follows: -
Type GOTO 2 NEWLINE.
The computer will ask: CLEAR
MUSIC SPACE (Y OR N) OR PLAY
(P) OR LIST (L)?
The second and third functions
don't interest us at the moment,
and since the music space is clear
to start with, type N.
The computer now asks SHARPS?
If the key signature contains sharps,
type them in (in any order) followed
by NEWLINE.
If there are no sharps type 0
NEWLINE.
The computer now asks FLATS?
Deal with the question as for
sharps.
The computer asks EDIT FROM

BUYLINES
Petron Electronics supply a full kit of
parts for this project; we must apologise
to them and any purchasers of the kit for
the incorrect price given last month. The
complete kit including PCB, all com-
ponents, comprehensive user's manual
and the software cassette containing this
month's programs, costs £24.95 all in-
clusive. The board is also available
ready -built together with manual and
cassette, for £29.95, or in a smart ABS
plastic case for only £34.90. Please state
whether you require the board to be
wired for mono or stereo. A demonstra-
tion cassette is available for 95p all in-
clusive, while the manual may be pur-
chased separately for £1.25, refunded
upon subsequent purchase of a kit.
Petron Electronics may be found at 1

Courtlands Road, Newton Abbot,
Devon.

LINE NO.
Since you are starting from scratch
enter 1 NEWLINE.
The computer is now ready to
accept up to 833 'lines' of music. A

420

425

430

IF L > - 256 THEN LET L = L
- 256
IF L> - 256 THEN GOTO
420
POKE 16619,L

561
562
565
1000
1001

LET D = (E - 2)
SLOW
GOTO 185
INPUT N$
IF N$ "R" OR N$ - "5"

1100 LET H - INT H
1105 IF N > - 256 THEN LET N -

N - 256
1110 IF N > - 256 THEN GOTO

1105
435 POKE 16620,M OR N$ = "0" OR N$ "P" 1115 RETURN
440 LET L USR 16608 OR N$ = "L" OR N$ "E" 1150 INPUT H$
445 LET L L/4 THEN RETURN 1155 IF H$ <"A" AND H$<> "0"
450 LET M -INT L - 19 1002 IF N$(1)< "A" OR OR H$ > "G" THEN GOTO
454
455

LET M INT M
IF M - 37 AND INT N$(1) > "G"THEN GOTO

1000
1150

1160 IF H$ - "0" THEN RETURN
L< > L THEN LET Y = 1005 IF LEN N$ <2 THEN GOTO 1165 FOR N 1 TO LEN H$- 1 1000 1170 LET H - CODE H$(N)

456 IF M - 37 THEN LET M = 44 1008 FAST 1175 LET H H - 37
460 PRINT CHR$ M; 1009 LET H = CODE N$ - 37 1180 LET H(H) - Z
465

466

IF INT L< L THEN PRINT

IF INT L L THEN PRINT

1010

1015

IF LEN N$ 2 THEN GOTO
1030
IF N$ (2) - "-" THEN LET

1185 NEXT N
1190 PRINT H$
1195 RETURN

H(H) 74 2000 LET X - X + 1

468 PRINT Y; 1020 IF N$(2) "+" THEN LET 2005 IF X<3 THEN RETURN
470 PRINT "[3 SPC]"; H(H) - 78 2010 LET X - 0
471 IF D K THEN GOTO 491 1025 IF N$(2) " = " THEN LET 2015 LET Z Z + 1472 GOSUB 2000 H(H) - 76 2020 SCROLL
490 NEXT D 1030 LET N - CODE N$ 2025 SCROLL
491 SLOW 1035 LET N = N * 4 2030 PRINT Z; SPC]";495 PRINT AT 0,0; 1036 IF N = 160 AND H(H) - 74 2035 RETURN
496 IF INKEY$ - "E" THEN OR N - 172 AND H(H) - 74

GOTO 136 THEN LET N N - 2 Machine code at line 1:-500 IF INKEY$ "P" THEN 1040 LET N = N + H(H) 3E 07 D3 FF 3E 38 D3 F7GOTO 200 1045 POKE 16581,N 21 9C 40 01 08 03 79 D3501 IF INKEY$ = "L" THEN 1050 LET N = USR 16567 FF OC 5E 7B D3 F7 23 10GOTO 350 1055 PRINT N$(1); F5 C9 xx xx xx 21 B1 40505 GOTO 496 1057 IF H(H) = 78 THEN PRINT 01 00 06 5E 79 D3 FF 7B510 PRINT "REPEAT FROM LINE
D3 F7 23 OC 10 F5 C9 xxNO.?" 1058 IF H(H) = 76 THEN PRINT xx xx xx xx xx 3E 07 D3511 SCROLL
FF 3E 78 D3 F7 3E OE D3515 INPUT C 1059 IF H(H) - 74 THEN PRINT FF 01 FB xx 78 04 D3 F7516 LET E D
3E OF D3 FF ED 58 3E OE517 FAST 1060 IF LEN N$ = 2 THEN LET H D3 FF 78 D3 F7 3E OF D3520 FOR C - C TO (Z - 1) - CODE N$(2) FF ED 50 D5 Cl C9 3E 07525 LET Q - (C-1) * 6 + 16670 1065 IF LEN N$ = 3 THEN LET H D3 FF 3E 78 D3 F7 06 FE530 FOR E - E TO E + 5 - CODE N$(3) 21 xx xx 7D E6 80 6F 3E531 IF E - 21670 THEN GOTO 1066 PRINT CHR$ H; ''(3 SPC)"; OE D3 FF 78 D3 F7 3E OF200 1067 LET H = H - 28 D3 FF DB FB E6 80 BD 28535 POKE E,PEEK Q 1070 LET H H-H-H 05 05 05 18 EA 00 3E OE540 LET Q Q + 1 1075 FOR H = H TO -1 D3 FF 04 78 D3 F7 3E OF545 NEXT E 1080 LET N N/2 D3 FF DB FB BC 20 E9 05550 PRINT "DITTO"; 1085 NEXT H 48 06 00 C9552 LET X - 2 1086 LET N N * 2

555 GOSUB 2000 1090 LET N = INT N Approximately 5,000 memory positions
560 NEXT C 1095 LET H = N/256 are reserved here for music.
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HOW IT WORKS - MUSIC PROGRAM
Array H is a one-dimensional seven -
position array which is used to keep a
record of whether each note A - G is
natural, sharp or flat. Lines 5 to 20 load
the value for natural (76) into each posi-
tion of array H. Lines 25 to 35, depending
on the answer typed in, make the com-
puter jump accordingly or continue
from line 36. Lines 36 to 51 clear the me-
mory space set aside for music by POKE-
ing the stop code 255 to each memory
location reserved. In conjunction with
the BASIC subroutine at lines 1150 to
1195, lines 55 to 110 set the initial key
signature by making the value of the ap-
propriate position of H equal 78 for
sharps and 74 for flats. Lines 137 to 142
make Z equal to the current line number
for entering and editing music. Variable
X is used to keep a record of which chan-
nel note you are currently entering. Line
144 sets up a loop using D where D starts
with the address of the memory space
corresponding to line number (Z) and
ends with the value 21670, which is the
last available music space. Line 149 calls
the BASIC subroutine at line 1000. This
subroutine inputs a key -press or series of
key -presses which will either be note
data, silence or one of the five available
functions: REPEAT (R), BACKSPACE (5),
PLAY (P), LIST (L) or EDIT (E). If silence
or one of the functions is entered the
computer returns to line 150.

If note data was entered the com-
puter continues at line 1002 with a check
that the data entered was in fact valid
note data. Line 1009 makes variable H
equal to the code of the note entered
minus 37. If the data entered does not
contain an appending sharp, flat or
natural sign, line 1010 makes the com-
puter jump to line 1030. Lines 1015 to
1025 adjust array H accordingly (sharp,
flat or natural) depending on the second
character of N$ (ie N$ (2)). Lines 1030 to
1040 load the variable N with the code
of the note entered (ie N$(1)) and adjust
this value together with corrective maths
depending on the note (sharp, flat or
natural) stored in array H to provide the
address of the basic note data in the pre-
programmed PROM. Lines 1045 to 1050
POKE this data to memory position
16581 and a machine code subroutine
based at 16567 returns N with the basic
tone period value of this note, ie the
lowest octave. Lines 1055 to 1059 print
the note and its sign on the screen. Lines
1060 to 1065 make variable H equal to
the code of the octave number entered
depending on whether N$ is two or
three characters long. Line 1066 prints
the octave. Lines 1067 to 1075 correct
the value of H and set up a loop using H
where H = H to -1. This loop is used to
divide the basic data in N by 2 (this has
the effect of raising the note one octave
each time N is divided by 2) until the
correct tone period data is obtained.
Line 1086 corrects the tone period value
of N, otherwise it would be one octave
too high. Lines 1095 to 1110 set H to
equal the most significant byte of the
note and N to equal the least significant
byte.

Line 115 returns the computer from
this subroutine at line 1001 because: -
1) BACKSPACE function (5) was
entered; it runs through lines 151 to 154
adjusting the values of Z, 13 and X to et -
fed a backspace. Lines 155 to 157 check
to see if the computer was returned with
functions R, E or P and if so, it jumps

accordingly.
2) If 0 was entered, the computer runs
through lines 159 to 162 entering silence
in the current note position and printing
spaces in that note position on the
screen.
3) If L was entered, the computer jumps
to line 350 to list data.
4) If P was entered, the computer jumps
to line 200 to play the music.
5) If E was entered, the computer goes
back to line 136 to restart the edit
function.
6) If R was entered, the computer jumps
to line 510.
7) If note data was entered, the com-
puter runs through lines 164 and 165
which POKE the tone period data in the
current memory position.
Line 170 calls a BASIC subroutine
located at 2000. This subroutine simply
checks whether or not the data just dealt
with was the third note of a chord, and if
so, scrolls the screen up two lines and
prints a new line number before return-
ing. Line 185 causes the computer to
loop back to line 144 ready to enter the
next string of music data. If all the
available memory space were taken up,
the computer would fall through line
185 and actuate the section of the pro-
gram which plays music from line 200.

Had the R function returned the com-
puter from the subroutine at 1002 the
computer would have jumped to line
510 which puts the question FROM
CHORD NO. ? Lines 511 to 565 perform
a block copy of the lines specified and
adjust the display accordingly. Lines 200
to 210 ask whether you want to set chan-
nel volumes, or edit or list. If the answer
is E the computer jumps back to the
EDIT program at line 136; if L is entered
the computer jumps to the LIST program
at line 350; if you didn't want to set the
volumes so that the answer was N, the
computer jumps to line 265. Lines 215 to
260 input volumes for the three chan-
nels A, B and C and POKE the volumes
required to memory locations 16540,
16541 and 16542 respectively. Lines 265
to 270 input the value of the pause used
in line 296 to regulate the speed at which
music is played. Line 276 sets 13 to the
address of the first memory position
containing music data. Line 280 calls a
machine code subroutine based at line
16514 which initialises the PSG for three
channels of sound. This subroutine pro-
grams the PSG with the volumes held in
memory locations 16540 to 16542. Line
282 checks the current music memory
position for the STOP code (255) and if
this position equals 255 it identifies this
as the end of the music, and the com-
puter jumps to 299. Lines 283 to 294
POKE to memory positions 16561 to
16566 the six bytes of tone period data
for the next chord to be played.

It may be thought that memory space
could have been saved by making lines
283 to 294 a loop. This proved, however,
to have an unacceptable slowin*effect on
the maximum speed available (ie 0). Line
295 calls a machine code subroutine
which relays the data in memory posi-
tion 16561 to 16566 to the PSG, thus
producing the next chord. Line 296 is the
pause regulating the speed using the
variable S and, since this program sec-
tion is run in the FAST mode, line 297
POKEs Sinclair's obligatory 255 to
memory position 16437. Line 298 causes
the computer to jump back to line 282 to

continue with the next chord. As we
have seen, when the end of the music is
reached, the computer jumps to line
299. Lines 299 to 307 load the silence
value 0 to memory positions 16561
through 16566 and line 310 outputs this
last set of data to the PSG using the
above -mentioned machine code
subroutine located at 16543. Line 315
then causes the computer to jump back
to line 200.

The LIST (L) function starts at line
350. Lines 351 to 365 input and print the
line number that is being listed which is
held in variable Z. Variable X is used to
keep a record of which channel data is
being calculated. Line 371 sets the
variable K to the memory address of the
last note data to be listed in one full
screen ( providing a STOP code 255 is
not encountered first). Line 372 sets
variable D up in a loop, where 13 starts
with the value of the first music location
to be listed and thereafter holds the cur-
rent memory position of data being
alleviated. Vanable Y is used to keep a
record of the octave as it is being
calculated in lines 395 to 405. Lines 380
to 385 set variables L and M to the value
of the data for the current note being
listed. Lines 386 and 387 check for the
STOP code 255 in variables L and M, and
if it is detected the computer prints
STOP and jumps to line 491. Lines 388
and 389 check for silence (0) and if
detected the computer prints spaces and
then jumps to line 470. Line 390 sets
variable L to the value of the complete
tone period. Lines 395 to 405 calculate
the octave in Y by multiplying the value
of L by 2 until it is within range of the
basic octave values (ie greater than or
equal to 1966).

Lines 410 to 425 reconstitute this new
data into variables L and M. At this point
the number held in L and M will be the
same as a number in the basic octave of
notes in the pre-programmed PROM.
Lines 430 to 435 POKE this data to
memory positions 16619 and 16620.
Line 440 calls up a machine code
subroutine which returns with L set to
the memory position of the PROM
where the note data POKEd in lines 430
and 435 is to be found. Lines 445 to 455
reconstitute the value of L in variable M
so that M contains the Sinclair code for
the correct note A to G. Line 456 runs a
check on variable M, so that if M = 37
(ie G sharp) the computer, rather than
printing 9, prints G (code 44). Line 460
prints the note thus calculated. Line 465
checks the value of L to see if it is a
whole number. If it is not, due to the
maths in lines 445 to 455, the note will
be a sharp and line 465 prints + (sharp).
Line 466 likewise checks to see if L is a
whole number, and if it is, prints the
sign for natural ( = ). Line 467 checks for
the note being G sharp and corrects the
octave value in Y accordingly. Lines 468
to 470 print the octave and the next
three spaces. When a screen -full of data
has been listed, D will equal K. Line 471
checks for this and if 13 K the com-
puter jumps to line 491. As with the
EDIT function (E), the LIST function uses
the subroutine at line 2000 to keep the
VDU display correct. When it has finish-
ed listing music the computer continues
at line 491. At lines 495 to 505 the com-
puter waits for a further command EDIT
(E), PLAY (P) or LIST (L), and jumps
accordingly.
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PROJECT: ZX81 Music Board

a

THIS BAR SHOULD BE ENTERED AS FOLLOWS

LINE No. Ch1

1 E4 NEWLINE

2 C5 NEWLINE

3 C5 NEWLINE

4 E4 NEWLINE

5 C5 NEWLINE

6 C5 NEWLINE

7 E4 NEWLINE

8 C5 NEWLINE

Ch2

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

Ch3

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

0 NEWLINE

Fig. 2 Calculation of the number of
lines in a bar.

'line' of computer music is a note
(or silence) entered in each of the
three channels A, B and C.
Channels A and B are played
through one audio output and C
through the other if a stereo
amplifier is used.

When copying music you must
find the shortest note in the score:
longer notes must be converted to
the equivalent multiple of the
shortest note to find the number of
computer 'lines' in a bar (see Fig.
2). Notes 1, 3, 5 and 6 in the
example are half the length of notes
2 and 4. The total number of
computer 'lines' in the bar is
therefore 8.

A note repeated on the same
channel will sound as one
continuous note. If the notes are to
sound distinct, you must change
from one channel to another (see
Fig. 3).

Let us go back to our instruction
1 NEWLINE.
The computer is now displaying 1 at
the bottom left-hand corner of the
screen. It is waiting for notes to be
entered in channels A, B and C.
Supposing you wish to enter A
below middle C in channel A,
silence in channel B, and E below
middle C in channel C. Type: -

A4 NEWLINE
0 NEWLINE

E3 NEWLINE
The computer now displays on the
screen: -
1 A = 4 E = 3
2
It is now waiting for the second
'line' of music.
Supposing the key signature has
been set as 2 sharps (F and C) and
the following is now entered: -

C4 NEWLINE
A3 NEWLINE
F3 NEWLINE

The computer now displays on the
screen: -
1 A = 4 E = 3
2 C+ 4 A= 3 F + 3
3

The computer has automatically
made F and C into sharps, and is
now waiting for 'line' 3 of music.
If you now want to make C and F
natural, type: -

C=4 NEWLINE
A3 NEWLINE
F=3 NEWLINE

The computer now displays on the
screen: -
1 A = 4 E = 3
2 C + 4 A= 3 F + 3
3 C= 4 A= 3 F= 3
4
The computer is waiting for 'line' 4
of music. The same procedure
applies, of course, for changing
notes from flat to natural and vice -
versa.

The BACKSPACE function
enables you to backspace as
required from any point in the
music. The instruction is: -
5 NEWLINE.
The REPEAT function allows the
repetition of line(s) from the line
specified to the line you have
reached. Instruction:- R NEWLINE.
The computer will ask: -

FROM CHORD NO.
Type in the line number from which
you wish to repeat, followed by
NEWLINE.
The computer will now repeat the
line(s) requested.

PLAYING of music is effected
through the instruction: -
P NEWLINE
Wait for the screen to clear. The
computer will now print: -
SET VOLUMES (Y OR N) OR EDIT
(E) OR LIST (1)?
If you want to play the music and
have not already set the volumes,
type Y.
The computer now prints:- A=
Volumes range from 0 (silence) to
15 (loudest).
Type in the volume you require for
channel A, followed by NEWLINE.
The computer repeats the question
for channel B, and when dealt
with, C. It will then print:- SPEED?
Speeds vary from 0 (fastest) upwards
where 50 is approximately one
second per computer 'line' or
chord. Type in the speed you
require, followed by NEWLINE and
the computer will ask PLAY FROM
LINE NO. ?
This question is answered by typing
in the line number you wish the
computer to start playing from. To
start at the beginning type 1 followed
by NEWLINE: the computer will now
play the music you have entered.

When the music ends, the
computer will ask: -
SET VOLUMES (Y OR N) OR EDIT
(E) OR LIST (I.)?

LINE No.

1

2

Ch3

0 NEWLINE

0 NEWLINE

B:wwmi

Chl

G4 NEWLINE

G4 NEWLINE

Ch2

0 NEWLINE

0 NEWLINE

3 0 NEWLINE G4 NEWLINE 0 NEWLINE

4 G4 NEWLINE 0 NEWLINE 0 NEWLINE

5 G4 NEWLINE 0 NEWLINE 0 NEWLINE

6 0 NEWLINE G4 NEWLINE 0 NEWLINE

7 G4 NEWLINE 0 NEWLINE 0 NEWLINE

8 G4 NEWLINE 0 NEWLINE 0 NEWLINE

9 G4 NEWLINE 0 NEWLINE 0 NEWLINE

Fig. 3 Example of repetitive notes.

If you want to play the music again
without changing the volumes, type
N and the computer asks:- SPEED?
Enter the speed as before and the
music will be played again.
If however you wish to change the
volumes or one or more channels,
type Y and proceed as before.

LISTING of music entered is
effected by typing L NEWLINE and
the computer will ask:- LIST FROM
LINE NO. Type in the line you wish
to start listing from, followed by
NEWLINE.
The screen will go grey for about 20
seconds and then the computer will
have printed 11 lines of music,
starting from the line number you
typed. You may now type P or E or
L depending on which function you
wish to use; to continue listing type
L and give the line number that
would carry on from where the first
listing ended; to make alterations to
the music or to enter more music,
type E, and to play the music, type
P.

Devising Your Own Sound
Effects
The third program on the

software cassette effectively gives
you direct access to the registers in
the PSG. These registers are
programmed with data to build up
sound effects. The following is a
short summary of the registers used
and their functions.

Registers 0 to 5 determine the
pitch (frequency) of the three notes
on channels A, B and C. Registers 0,
2 and 4 are used to fine-tune the
frequency of A, B and C
respectively. Registers 1, 3 and 5
coarse -tune the frequencies. Data to
the fine tune registers can vary from
0 to 255, and data to the coarse
tune registers from 0 to 15.
Register 6 can vary from 0 to 31.
This sets the pitch of any white
noise to be included. Register 7 is
the enable register. Bits DO to D5
enable noise and/or sound on
channels A, B and C. 0 in a bit of
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D7 D6 D5 D4 D3 D2 DI DO

0 0 C B AC B A

WHITE NOISE NOTES

Fig. 4 The functions of the bits in PSG
register 7.

this register enables a function, 1
disables it (see Fig. 4).
Registers 8, 9 and 10 set the
volumes of channels A, B and C
respectively. These can vary from 0
(off) to 15 (loudest). If you send the
number 16 to any of these registers,
the volume of channels thus set will
be varied according to data in
registers 11, 12 and 13, the
envelope generator, as follows.
Register 11 is used to fine-tune the
envelope period; data sent to this
register can vary from 0 to 255.
Register 12 is used to coarse -tune
the envelope period and data to this
register can also vary from 0 to 255.
Register 13 selects the shape of the
envelope generator's waveform (Fig.
5).

Now, connect up your
amplifier, keeping the volume fairly
low, and load the third program
("D") from the software cassette.
Type GOTO 2 NEWLINE. The
computer will now print: -
YOU HAVE A CHOICE OF:
A (TO HEAR THE SOUND
AGAIN)
R (TO ENTER ALL NEW DATA)
C (TO CHANGE SPECIFIC DATA)
L (TO LIST DATA)
S (TO SILENCE THE PSG)
Since you have not yet entered any
data, type R. The screen will clear
and the computer now prints: -
REGISTER 0 DATA?
Type in 0 as the data for register 0,
followed by NEWLINE.
The computer will respond: -
REGISTER 1 DATA?
Type in 0 as the data for register 1,
followed by NEWLINE. The
computer will continue to request
data for all registers in this manner.
As an example, give it the
following: -
Reg. 0 1

12 13
Data

2 3 4 5 6 78 9 10 11-

0 0 0 0 0 0 31 7 16 16 16 255 40 9
If you examine the data you have
just entered, you will see how the
computer generated the sound of
cannon fire. This data for cannon
fire is contained in the PROM. The
computer now repeats the question
at the beginning of the program. If
you type A, the computer will
repeat the sound and will again ask
the same question.

Now type C. The computer will
respond with:- REGISTER?

' ,C614.64,16,0100 MOO 01.0014,
,.,1 i,1 11t.1.,/.1.1. Lt.L.,11,/1,611,64r6

This little board does all the hard work.

Type 6 NEWLINE. The computer
will now ask:- DATA?
Type 8 NEWLINE. In response to
the next question REGISTER? type
12 NEWLINE and in response to
DATA? type 5 NEWLINE.
Now type 99 NEWLINE.
You have just changed the data in
the computer to generate a rifle
shot. If you now type L the
computer will list the data for you.
You can silence a continuous sound
by entering 0 into all register
locations. Since doing this would
wipe out your sound data, the
function S for silence is included
which will switch the sound off
without altering your data.
If you wish to start the sound again,
type A.

When you have perfected your
sound, use the LIST function and
copy out the data. You can use you
own sounds in your own programs
using the fourth program ("G") on
the software cassette.

Mixing User And PROM
Effects
Having loaded program "G",

type GOTO 10 NEWLINE. This runs
a short program which simplifies the
entering of your sound data. The
computer asks HOW MANY
SOUNDS? Type in the number of
different sounds of your own that
you wish to include in your
program, followed by NEWLINE.
The computer display will now look
like this: -
HOW MANY SOUNDS?
SOUND No. 1
REG.0 DATA?
Type in the data for register 0 in
your first sound followed by
NEWLINE. The display will now
read: -
HOW MANY SOUNDS?
SOUND No. 1
REG.1 DATA?
Type in the data for register 1,
sound 1 as before. When you have
entered data for all 14 registers, the
display will read: -

HOW MANY SOUNDS?
SOUND No.2
REG.0 DATA?
Continue entering data as before.
When all the data for all your
sounds has been entered the
program will stop.

The user sound data is held in
an array called A; in order not to
lose this data do not use CLEAR or
RUN. When you wish to run a
program use the GOTO function.
Do not use an array called A in
your program and don't use
variables Y and Z.

The fourth program consists of
lines 1 to 9 and 10 through 21. DO
NOT ALTER LINES 1 through 9,
though if you wish, when you have
entered your sound data, you can
delete lines 10 through 21. When
you wish to use your own sounds in
your program simply insert the
following two lines: -
LET Z = x
where x is the number of your
sound,
GOSUB 2
when your sound will be heard.
You can of course mix your own
sounds with the on -board sounds in
your programs. Use the on -board
sounds in the manner previously
described - it is not necessary to
load program "S" to do this if you
have loaded program "G".

DATA

8

9

10

11

12

13

14

15

Fig.

ENVELOPEI\11\ CONTINUOUS

ONCE ONLY

CONTINUOUS

CONTINUOUS

CONTINUOUS

CONTINUOUS

CONTINUOUS

ONCE ONLY

5 Envelope diagram for register 13.
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PROJECT: ZX81 Music Board

HOW IT WORKS - USER EFFECTS
Line 2 dimensions a one dimensional ar-
ray with 14 positions called A. This array
is used to hold the data for the sound ef-
fects you are devising. Line 4 makes the
computer jump to 200 where it is in-
structed to print the selection menu.
Line 225 makes the computer jump to
line 60. Lines 60 to 75 wait for an answer
to this question and the computer jumps
accordingly. If the function selected was
R the computer jumps to line 5. Line 6
sets up a loop using variable D where D
= 1 to 14. Line 10 prints the current
register number which is held in D and
asks what data you wish to go to that
register. Lines 15 to 20 input and print
the data. Line 25 causes the computer to
loop back to line 6 until data for all 14
registers (0 to 13) has been entered. Line
35 again sets up a FOR NEXT loop using
D where D equals from 1 to 14 (the PSG
register numbers). Line 40 POKEs the
register number to memory position
16515 and line 45 POKEs the data for
that register to 16519. Line 46 calls a
machine code subroutine based at
16514 which outputs to the PSG register
(16515) data (16519). Line 50 causes a
loop back to line 35 which continues un-
til the data for all 14 registers (0 to 13)
has been relayed to the PSG. Line 55
then causes a jump to 200 and a repeat
of the initial question.

If the answer to the question at 200 is
A, the computer again runs through
lines 31 to 55 causing the PSG to repeat
the sound. If the answer is C, the com-
puter jumps to line 100. Lines 102 to 110
ask you the number of the register
whose data you wish to alter. Line 110
inputs your answer in D and line 111
checks to see if your answer was 99,
which would indicate that you had
finished altering data for the time being
and wished to hear the sound again - in
which case the computer would jump to
line 30. If your answer was not 99, the
computer continues and lines 115 to 125
input and print your new data for the
register you save. Line 130 causes the
computer to jump back to line 102 for
you to change more data. If your answer

was L, you wished the computer to list
register data and it would jump to line
150. At line 155 a loop is again set up us-
ing D. Line 160 prints the register
number (D-1). Line 165 prints the data
for that register. Line 170 causes the
computer to loop back to line 160,
which it continues to do until data for all
14 registers have been displayed. Line
180 makes the computer wait for you to
type F, when it will jump to line 30 and
your sound will again be heard. If your
answer was S, ie the PSG was maintain-
ing a continuous sound and you wished
to silence it without losing your data, the
computer would jump to 230. Lines 230
to 234 comprise yet another loop using
D to output 0 to all PSG registers causing
the PSG to become silent.

NOTE: (5 SPC) MEANS "5 SPACES"

1 REM (our machine code)
2 DIM A(14)
3 CLS
4 GOTO 200
5 CLS
6 FOR D 1 TO 14
10 PRINT "REGISTER";

D-1;"DATA?";
15 INPUT A(D)
20 PRINT A(D)
25 NEXT D
31 CLS
35 FORD -1 TO 14
40 POKE 16515,(D-1)
45 POKE 16519,A(D)
46 RAND USR 16514
50 NEXT D
55 GOTO 200
60 IF INKEY$ - "A" THEN

GOTO 30
61 IF INKEY$ "S" THEN

GOTO 230
65 IF INKEY$ "R" THEN

GOTO 5
70 IF INKEY$ = "C" THEN

GOTO 100
71 IF INKEY$ = "L" THEN

GOTO 150
75 GOTO 60
100 CLS
101 PRINT "TYPE 99 AS A

REGISTER
NUMBER [5 SPC) WHEN
YOU WISH TO HEAR THE
SOUND."

102 PRINT "WHICH REGISTER?";
110 INPUT D
111 IF D - 99 THEN GOTO 30
112 LET D. - D + 1
115 PRINT D - 1; " DATA? ";
120 INPUT A(D)
125 PRINT A(D)
130 GOTO 102
150 CLS
155 FOR D - 1 TO 14
160 PRINT "REGISTER ";D - 1,
165 PRINT "DATA ";A(D)
170 NEXT D
175 SLOW
176 PRINT "PRESS ""F"" WHEN

YOU HAVE FINISHED"
180 IF INKEY$ < >"F" THEN

GOTO 180
190 GOTO 30
200 PRINT "YOU HAVE A

CHOICE OF:"," A (TO HEAR
THE SOUND AGAIN)"," R
(TO ENTER ALL NEW
DATA)"," C (TO CHANGE
SPECIFIC DATA)"," L (TO
LIST DATA)"," S (TO
SILENCE THE P.S.G.)"

225 GOTO 60
230 FOR D - 1 TO 14
231 POKE 16515, (D-1)
232 POKE 165.19,0
233 RAND USR 16514
234 NEXT D
235 CLS
236 GOTO 200

Machine code in line 1:
3E 07 D3 FF 3E 78 D3 F7
21 B4 40 E5 01 FB OE C5
16 xx 3E OE D3 FF 7A D3
F7 14 3E OF D3 FF ED A2
20 FO Cl El 16 00 7A D3
FF 5E 7B D3 F7 23 14 10
F5 C9 xx xx xx xx xx xx
xx xx xx xx xx xx xx xx
3E xx D3 FF 3E xx D3 F7
C9

HOW IT WORKS - USER/PROM SOUNDS PROGRAM
This program comprises a line of
machine code, a subroutine at line 2 and
a program to facilitate the entering of
user sound data. This latter program is
from line 10 to line 21. It sets up an array
called A whose size depends on the
number of different user sounds to be
provided for. Lines 13 through 19 com-
prise a double loop which inputs the
user's sound data into the appropriate
position of array A.

The subroutine at line 2 is called
when a sound, whose data is in array A,
is to be heard. As has been explained,
variable Z is set to the number of the
user's sound. Line 2 sets up a loop using
variable Y where `I = 1 to 14. Line 4
POKEs the register number (Y - 1) to
memory position 16579 and line 5
POKEs the data for that PSG register
which is already in array A(Z,Y) to
memory position 16583. Line 6 calls a

machine code subroutine based at 7
16578. This subroutine outputs the 9
number at memory location 16579 to
the PSG to select a register and the
number at memory location 16583 to
the PSG as data for this register. Line 7
causes the computer to loop back to line
4 until data for all 14 PSG registers has
been output. The user can insert instruc-
tions 3 FAST and 8 SLOW, but we
recommend leaving these out since the
operation of a program in FAST mode
causes the computer to discontinue
maintaining the video display. This
would be annoying, especially in games
programs.

1

2
4
5
6

REM our machine code
FOR Y 1 to 14
POKE 16579, Y - 1

POKE 16583, A(Z,Y)
RAND USR 16578

NEXT Y
RETURN

10 PRINT "HOW MANY
SOUNDS?"

11 INPUT S
12 DIM A (5,14)
13 FOR N 1 TO S
14 FOR R = 1 TO 14
15 PRINT AT 1,0;"SOUND

NO.";N
16 PRINT AT

2,0;"REG."R-1;" DATA?"
17 INPUT A(N,R)
18 NEXT R
19 NEXT N
20 CLS
21 STOP

Machine code at line 1:
3E xx D3 FF 3E xx D3 F7
C9
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POWERFET AMPLIFIERS

NEW DESIGNS
With the introduction of four new boards PANTECHNIC have pushed forward the
performance and reliability of their powerf et amplifiers. Four key improvements
have been incorporated in these second generation modules -
1.1 The use of H-PAK powerfets, resulting in improved thermal efficiency and

consequently enhanced power output capabilities.
2.) Low COB drivers now in power transistor packages, maintaining the superb HF

performance and improving driver reliability.
3.) Separate driver and input supply rails allowing a 10% increase in available output

power by increasing output stage efficiency.
4.1 Bridge mode input pin allowing instant bridging between any two amplifiers

without the need for extra circuitry.

PFA100 Specification
Bandwidth 10Hz.100KHz ± 1(18
Output Power into 80 100W (Vs = ± 55V)
THD 120Hz-20KM <0.008%
THD 11KHz at 100W) 0.004% typ.
SNR 120dB
Slew rate >30 V/uS
Gain x 23
Rin 30K
Vs max ± 70V

Price
£17.35 (Built Et Tested)

£15.17 (Kit) PFA100 120W into 80(Vs = ± 60V)

PFA200 180W into 89
300W into 4f2(Vs = ± 67V)

PFA200 Specification
Bandwidth
Output power into 80
THD120Hz-20KHz)
THD IIKHz at 150W)
SNR

Slew rate
Gain

Rin

Vs max

10Hz-100KHz + 1dB
150W (Vs + 60V1
<0.005%
0.002% typ
1204B

>30 V/uS
x 23
30K

+ 70V

Price
£23.87 (Built Et Tested)

£21.70 (Kit)

And for those with a taste for power ...
PFA500 Delivers 475W into 4 ohms and 600W into 2 ohms. These highly current
capable units can deliver 25 amps continuous into a load, whilst maintaining the
exemplary performance figures of the smaller units E42.00 (built Et tested)
PFAIHV A very special module aimed at digital audio and wide dynamic range
programme material. Delivers 300W into 4 ohms and 8 ohms on a continuous
basis, it will peak for musically significant periods of time at up to 5dBs above this.
The PFA;HV is the widest dynamic range power amplifier currently available

E34.30 (built Et tested)
THE HEAT EXCHANGER. Other people sell heatsinks. Pantechnic design,
manufacture and sell heatexchangers. Re-examination of the heat transfer process
has resulted in a radically new design possessing greatly improved efficiency. The
unit 7" x 4" x 2" handles PFAs up to 300W or 1 .2KW when blown 0.50

POWER SUPPLY COMPONENTS
Toroidal Mains Transformers

Voltage 160VA 225 VA 300 VA 500 VA 625 VA

40-0-40 9.71 11.36 12.32

45-0-45 11.36 12.32 16.05

50-0-50 _ _ 16.05 18.80

Special low flux windings. Carriage included

25A 400PIV Bridge rectifier
10,000uF 80V Electrolytics
30,000uF 75V Electrolytics

E2.17 For the PFA HV 500VA 70-0-70
E4.13 E15.05

E10.00 10,000uF 100V Electrolytics E5.70

Phone or write for advice on selecting the right components for your
particular application.

All prices excl. VAT. Carriage 75p. Trade supplied

Ask about our preamps, protection boards
and active crossovers

THE POWERFET SPECIALISTS

pantechnic
(incorporating J.W. Rimmer)

Mail order only to.
Dept ETI/5, 148 Quarry Street, Liverpool L25 6HQ

Telephone. 051-4288485
Technical enquiries

Phil Rimmer 01-8006667

When you need to update yourself with all
that is available in the "Do-it-yourself"
market, then you need the Hobby Herald.

Packed with product information essential
to the electronics enthusiast, this new
electronics catalogue lists over 60 exciting
products ranging from All Purpose Cutters
to Verobloc, the solderless breadboard. All
products are available throughout the U.K.
from over 200 stockists.

HOBBY
HERALD
Alternatively ordering
products through the
Herald is simplicity
itself, and you can pay
by either cheque,
Barclaycard or
Access.
So make
sure you -
get your copy
of Hobby Herald by
ringing

(04215) 62829.
BICC-Vero Electronics Ltd.,
Industrial Estate,
Chandlers Ford, Hampshire,
S05 3ZR.

BICC vero
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Exceptional Prices
28 RANGES, EACH WITH FULL OVERLOAD

PROTECTION

SPECIFICATION MODELS
6010 & 7030

10 amp AC/DC
Battery: Single 9V drycell. Life: 200 hrs
Dimensions: 170 x 89 x 38mm.
Weight: 400g inc. battery.

 Mode Select: Push Button.
 AC DC Current: 200µA to 10A
 AC Voltage: 200mV to 750V
 DC Voltage: 200mV to 1000V

Resistance: 200cl to 2MS2
Input Impedance: 10MS-2
Display: 314 Digit 13mm LCD
0/load Protection: All ranges

OTHER FEATURES: Auto polarity,
auto zero, battery low indicator, ABS
plastic case with tilt stand, battery and
test leads included, optional carrying
case.

Decibels:
 DC Current:
 Ohmmeter:

 Power Supply:
Size & Weight:

Quantity discount for trade on application.

NEW ANALOGUE METER WITH CONTINUITY
BUZZER AND BATTERY SCALE

NEW HM 102 BZ
SPECIFICATION

 DC Voltage: 0-25, 1, 2.5, 10, 25, 100, 250, 1000
volts 20,000 ohms/volt.

 AC Voltage: 0-10, 25, 100, 250, 1000 volts
10,000 ohms/volt.

Decibels: -20 to +22c18
 DC Current: 0.50, 500µA, 0-5, 50, 500mA
 Ohmmeter: 0-6 Megohms in 4 ranges.

30 ohms Centre Scale
 Power Supply: One 1.5V size 'A' battery (ind)

Size & Weight: 135 x 91 x 39mm, 280gr.

HM 101 POCKET SIZE MULTIMETER
SPECIFICATION

DC & AC Voltage: 0-10, 50, 250, 1000 volts,
2000 ohms/volts
-10 to +22d8
0-100mA
0-1 Megohm in 2 ranges,

60 ohms Centre Scale
One 1.5V size 'A' battery linc0
90 x 60 x 29mm, 92gr. incl. battery

battery
£5.50

Add 15% to your order for VAT. P&P is free of charge. Payment by Cheque with Order.
Access & Barclaycard accepted.ARMON ELECTRONICS LTD.

Cottrell House. 53-63 Wembley Hill Road. Wembley, Middlesex HA9 88H. England
TELEX No 923985

New Products

HIFI STEREO AMPLIFIER KITS
From one of Britain's leading esoteric amplifier manufacturers

comes an exciting new package of stereo amplifier kits, designed to offer all the advantages of true high fidelity but without theusual price penalty.
These new kits offer the choice of moving magnet or moving coil inputs, 40 to 100 watts per channel, in fact, everything that made the previous models so popular is included but with addedstyle, easier construction and a full two year warranty.
The new range consists of The CK 1010 Stereo Pre Amplifier, The CK 1040 WPC Power Amplifier, The CK 1100 WPC Power Amplifier.
CK 1010
This kit contains all the necessary parts to build a complete pre -amp. The main PCB is ready assembled and tested therefore construction is simply a matter of point to point wiring andmechanical assembly of the connections and controls to the pre punched chassis.
The CK 1010 takes its DC supply from the CK 1040, 1100 or, if using a different power amplifier a PSK power supply kit. Inputs for disc, tuner and tape are provided and an optional add-onmoving coil input can be fitted to extend its versatility. IMC2KI
CK 1040
This is a nominal 40 watt per channel power amplifier kit which features

our dual power supply and the DC output for the CK 1010. All components such as heatsinks, wire and connectors areincluded and protection is provided from short circuit outputs.
CK 1100
Similar to the CK 1040 this model provides a nominal 100 watts per channel with extra heatsinking and thermal cutouts are provided as standard.When correctly assembled these kits are guaranteed for two years.
It would seem then that Crimson have maintained their positionat the top of the commercial kit -build field. There is no oriental amplifier I know of that can better the sound of this combinationoverall at any price and only a few - such as the KA-1000 (1500+ I - are of comparable standard.

. . I can say no more than that for 1250 it (CK 1010/MC2K/11001 is a bargain and one thatbecomes the reference point for kit amplifiers from now on."
PRICES CK 1010 - RRPE92.00; CK 1040 RRPE121.00; CK 1100 RRPE151.00; MC2K - RRPE25.00; PSK - RRPE20.00

Barclaycard or Access accepted, otherwise send C.W.O. All prices include P&P to anywhere in the U.K. Export: Write for pro -forma
SEND FOR FULL DETAILS ON OUR HIFI KIT PRODUCTS BY WRITING TO ADDRESS BELOW

Crhnson Flektrik Stoke
LONDON DISTREUTOR BRADLEY MARSHALL LTD, 325 EDGWARE ROAD, LONDON W21 BN

PHOENIX WORK
500 KINGS STREET
STOKE-ON-TRENT
TEL: 0782 330520
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electronic. AUTO -ELECTRONIC PRODUCTS
KITS OR READY BUILT

ELECTRONIC IGNITION

IS

YOUR CAR
AS GOOD AS IT COULD BE ?
* Is it EASY TO START in the cold and the damp? Total Energy

Discharge will give the most powerful spark and maintain full
output even with a near flat battery.

* Is it ECONOMICAL or does it "go off" between services as
the ignition performance deteriorates? Total Energy Discharge
gives much more output and maintains it from service to
service.

* Has it PEAK PERFORMANCE or is it flat at high and low revs.
where the ignition output is marginal? Total Energy Discharge
gives a more powerful spark from idle to the engines max.
(even with 8 cylinders).

* Do the PLUGS and POINTS always need changing to bring
the engine back to its best. Total Energy Discharge eliminates
contact arcing and erosion by removing the heavy electrical
load. The timing stays "spot on" and the contact condition
doesn't affect the performance either. Larger plug gaps can be
used, even wet or badly fouled plugs can be fired with this
system.

* Is the PERFORMANCE SMOOTH.The more powerful spark
of Total Energy Discharge eliminates the 'near misfires'whilst
an electronic filter smooths out the effects of contact bounce
etc.

Most NEW CARS already have ELECTRONIC IGNITION.
Update YOUR CAR with the most powerful system on the
market - 31/2 times more spark power than inductive systems -
3 1/2 times the spark energy of ordinary capacitive systems, 3
times the spark duration.

Total Energy Discharge also features:
EASY FITTING, STANDARD/ ELECTRONIC CHANGEOVER
SWITCH, LED STATIC TIMING LIGHT, LOW RADIO
INTERFERENCE, CORRECT SPARK POLARITY and
DESIGNED IN RELIABILITY.

* IN KIT FORM it provides a top performance system at less than
half the price of competing ready built units. The kit includes:
pre -drilled fibreglass PCB, pre -wound and varnished ferrite
transformer, high quality 2pF discharge capacitor, case, easy
to follow instructions, solder and everything needed to build
and fit to your car. All you need is a soldering iron and a few
basic tools.

FITS ALL NEGATIVE EARTH VEHICLES
6 or 12 volt, with or without ballast.
OPERATES ALL VOLTAGE IMPULSE TACHOMETERS:
(Older current impulse types need an adaptor).

STANDARD CAR KIT £15.90
Assembled and Tested £26.70

TWIN OUTPUT KIT £24.55
For Motor Cycles and Cars with twin ignition systems

Assembled and Tested £36.45

PLUS
P. ft P.

E1 (U.K.)

Prices
include
VAT

PROTECT
YOUR CAR
WITH AN
ELECTRONIZE
ELECTRONIC ALARM
* 2000 COMBINATIONS provided by an electronic key - a

minature jack plug containing components which must match
each individual alarm system. (Not limited to a few hundred
keys or a four bit code).

60 SECOND ALARM PERIOD flashes headlights and sounds
horn, then resets ready to operate again if needed.

* 10 SECOND ENTRY DELAY allows owner to dis-arm the
system, by inserting the key plug into a dashboard mounted
socket, before the alarm sounds. (No holes in external
bodywork, fiddly code systems or hidden switches). Re -
closing the door will not cancel the alarm, before or after it
sounds, the key plug must be used.

* INSTANT ALARM OPERATION triggered by accessories or
bonnet/boot opening.

* 30 SECOND DELAY when system is armed allows owner to
lock doors etc.

Don't Wait Until
Its too Late
Fit one NOW!

* DISABLES IGNITION SYSTEM when alarm is armed.

* IN KIT FORM it provides a high level of protection at a really
low cost. The kit includes everything needed, the case,
fibreglass PCB, CMOS IC's, random selection resistors to set
the combination, in fact everything down to the last nut and
washer plus easy to follow instructions.

FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES.
SUPPLIED COMPLETE WITH ALL NECESSARY LEADS
AND CONNECTORS PLUS TWO KEY PLUGS

CAR ALARM KIT £24.95

ASSEMBLED AND TESTED 37.95

PLUS
P 8 P.

f1 (U.K.)
Prices

include
VAT

NSA

111. t with kn.

Access and Visa
Welcome. Write or
Phone Quoting Number

ELECTRONIZE DESIGN
Dept. D  Magnus Rd  Wilnecote

Tamworth B77 5BY
tel: 0827 281000
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FEATURE

CONFIGURATIONS
And so to solid state switches. In this month's Configurations
Ian Sinclair looks at the basic techniques involving the thyristor
and its close relatives.

As a component, the thyristor is so closely related to
the diode that thyristor circuits just had to follow the
treatment of power supplies last month. Technically,

the thyristor is a four -layer diode, but as far as we are con-
cerned, it's a silicon diode that is switched into conduc-
tion by a signal at a third electrode, the gate, as shown in
Fig. 1. In many respects, however, the action is very much
that of a normal silicon diode; for example, it will not con-
duct in the reverse direction (cathode positive), and it has
about OV6 forward drop across the anode -cathode ter-
minal when it conducts. The distinguishing feature is that
the start of forward conduction only occurs when a trigger
pulse arrives at the gate and fires the thyristor. Whatever
you subsequently do to the gate, the thyristor will con-
tinue to conduct until the forward current falls below a
value known as the holding current, at which point the
thyristor will turn off. However, while the thyristor is on, it
is as fully conducting as a silicon diode would be.

+VE
ANODE

GATE

ANODE

a I ISI

CATHODE

GATE 0

-VE
CATHODE

Fig. 1 The thyristor: (a) circuit symbol, (b) arrangement of
semiconductor layers.

Triggers Fingered
One point that is not always sufficiently understood is

that the triggering requirements can vary enormously from
one type of thyristor to another. A lot of small thyristors
will trigger for a gate current of only a fraction of a
microamp, so that interference signals will trigger the
thyristor if the gate terminal is not 'earthed' to the
cathode by a low -value resistor. A lot of false triggering of
burglar alarms seems to be due to thyristor circuits in
which the gate has too high a resistance to the cathode,
making the gate circuit a very efficient aerial for any
radiated energy! Even when quite low resistance values
are used, thyristors can trigger in lightning storms or
because of static discharges, so that some careful design of
the gate circuit and extensive testing is needed if you are in
the alarm business. The combination of low resistance and
a suppressor ferrite bead placed at the gate terminal helps
a lot! Large thyristors need rather more in the way of gate
current, but even these can be triggered by a fraction of a
milliamp.

Thyristors are most at home in circuits which use DC
or unsmoothed (but rectified) AC. The use of rectified AC
is particularly popular (Fig. 2) because the thyristor will

A_AA_

Fig. 2 Elementary switching circuit for use with rectified AC.
When the switch is on, current will flow through the load.

switch off each time the supply voltage reaches zero, and
all that we need to concentrate our attention on is the trig-
gering which switches it on again. Where a thyristor is us-
ed in a DC circuit, there is the extra complication of reduc-
ing the voltage across the thyristor to zero in order to
switch it off (Fig. 3).

+VE WE DC

TRIGGER
INPUT

Fig. 3 Turning off a thyristor which is operated from DC.
Pressing the switch will discharge the capacitor, pulsing the
anode of the thyristor and so stopping the current. This is
enough to prevent conduction until the gate is pulsed again.

A Passing Phase
Down to configurations. The most useful basic trigger-

ing circuit is the phase -controlled thyristor fed with rec-
tified AC as illustrated in Fig. 4. The load can be placed in
the leads to the bridge rectifier, in which case the thyristor
will control the average power dissipated in the load,

BRIDGE
RECTIFIER

AC

TH1

FROM
GATE
PULSING
CIRCUITS

Fig. 4 Basic circuit for thyristor control of an AC circuit,
using a bridge rectifier to supply the thyristor. The load,
however, operates from AC.
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TH1

DC IN OUT

Fig. 5 A thyristor regulator. This makes a very useful pre -
stabiliser circuit, or can be used as a stabiliser in its own
right where very precise stabilisation is not needed.

despite the fact that the load is working on AC and the
thyristor is controlling a rectified supply. An interesting op-
tion is to place a reservoir capacitor on the cathode side of
the thyristor, giving a low-cost and low -dissipation form of
voltage regulation (Fig. 5). The gate control can be obtain-
ed from a charging capacitor, as demonstrated in Fig. 6, or
from a zener diode as in Fig. 5 - remember that there is
no triggering until the gate voltage is about OV6 above the
cathode voltage.

fulo (NOT ELECTROLYTIC)

ov

Fig. 6 A typical phase control circuit for AC. The thyristor
will conduct on only half of the input wave, so that a
'power -doubler' circuit, which switches a diode across the
thyristor in the reverse conduction direction may be needed
for a larger range of power control (shown dotted).

Simple triggering from a charging capacitor is never
entirely satisfactory, because the thyristor cannot be relied
upon to fire at exactly the same stage of charging in each
cycle. To get round this, the simpler circuits make use of a
trigger diode or diac which ensures more reliable trigger-
ing. The trigger diode has the curious characteristic that it
will remain non -conducting while the voltage across it in
either direction builds up, suddenly conduct at some
voltage level which is determined by its construction, and
remain fully conducting until the voltage across it has
dropped almost to zero (Fig. 7). A diac wired between a
charging capacitor and the gate of the thyristor, with a
load of a few hundred ohms connected between the gate
and the cathode to avoid unwanted triggering will serve
nicely to make the triggering much more reliable. What
you then have to be sure of is that you have enough
voltage around to operate the diac - depending on type,
you may need up to 15 V across it before it starts to
conduct.

The very simple phase -control system operates well
enough for a lot of applications, particularly for light dim-
ming, but more care is needed where electric motors are
being controlled, mainly because of the back-EMF that
motors of the AC/DC type will generate. When any motor
of this type is spinning, it will act as a generator of DC
(even if the supply to the motor is AC), and the thyristor
must be capable of withstanding a reverse voltage which
consists of the peak reverse AC plus this additional voltage
generated by the motor.

The methods that are used for thyristor control of the

-vi
V

,v,

Fig 7. The diac, and its typical characteristic.

V.)

larger motors, larger than your domestic power drill/food
mixer motor, are a lot more specialised. For these circuits,
charging capacitors are simply not precise enough as a
method of triggering the thyristor at the correct point in
the waveform: more elaborate trigger circuits, synchronis-
ed to the mains frequency, have to be used. These pulse -
generating circuits can be coupled to the thyristor circuitry
by using small pulse transformers, so that the timing cir-
cuits need not be connected to the circuits that the
thyristor controls. This is particularly important when
thyristors are used in high -voltage three-phase circuits,
because the thyristors may be operating at voltages well
above or below earth, yet the control box needs to be
earthed.

Radio interference is a continual problem for any
thyristor circuit which makes use of phase control.
Because the thyristor is being switched on when there is a
substantial voltage across it, there are large current pulses
which can be devastating for radio or TV receivers in the
neighbourhood and which can also trigger other
thyristors. It's essential, therefore, to design really effective
pulse -transient suppression into the gate and anode cir-
cuits, and to ensure in the practical construction that the
suppressors are placed as close as possible to the terminals
of each thyristor. In general, small series inductors and

TYPICAL CURRENT THROUGH LOAD

TRIGGER POINT

Fig. 8 Principles of zero -voltage switching circuits. The
controller (usually an IC) will switch the thyristor on at the
point when the AC wave passes through zero. This ensures
minimal RF interference, unlike the phase -control method.
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FEATURE: Configurations

parallel capacitors will do all that is needed, but they have
to be capable of taking high peak currents, and must be
wired close enough to prevent any wiring from acting as a
radiating aerial.

The Zero Option
The other way of controlling thyristors in energy -

control circuits is seen much less in the small-scale circuits
that we tend to be more familiar with. This alternative is
zero -voltage switching, and it involves switching the
thyristors on at the instant when the voltage between
anode and cathode is zero. This has the advantage of
generating no more interference than a silicon diode
would, which is very much less than is generated by the
phase -control circuit: but it can be used only with loads
like water -heaters which have very long time constants. If
you switch your electric drill motor on for 100 mS in each
second, the speed will be rather erratic to say the least, but
a water or room heater switched in this way does not
cause noticeable fluctuations of temperature because the
temperature does not shoot up rapidly when the heater is
on, nor shoot down when the heater is off. Figure 8 shows
an outline of a typical zero -voltage control circuit - there
is an IC which can be used to govern the whole operation.

INPUT

Fig. 9 Using a triac in a circuit where the switching signals
are very small. Note that the whole circuit is live to mains.

For My Next Triac . . .

The triac is a two-way equivalent of the thyristor, with
the main circuit terminals labelled MT1 and MT2 rather
than anode and cathode, since current can flow in either
direction through the triac. Like the thyristor, the triac re-
mains non -conducting until it has been triggered by a
pulse at its gate terminal; the pulse can be of either polari-
ty, but the minimum amplitude for firing is not the same
for the two possible polarities. Again like the thyristor, the
triac ceases to conduct when the current through it
becomes too low to sustain conduction. Triacs are exten-
sively used to switch raw AC because a triac circuit

PULSE
TRANSFORMER

TRIGGER CIRCUIT
(EARTHED)

MAIN HIGH VOLTAGE
CIRCUIT

Fig. 10 Isolating the mains part of the circuit from the
control part by using a pulse transformer.

represents a considerable saving on components as com-
pared to a small thyristor circuit, even if the equivalent
triac is more expensive than two thyristors. Figure 9 shows
a typical triac circuit for AC use that can operate using a
very small triggering input, such as from a microphone or
photocell. The transformer supplies a low voltage for the
gate circuit, and the rectifier bridge is arranged so that an
unsmoothed full -wave rectified voltage is fed to the tran-
sistor amplifier circuit. When the transistor conducts, the
current flowing in the bridge rectifier will also flow
through the gate of the triac, triggering the triac on each
half -cycle. The trigger current is AC because the gate is
wired in the AC side of the transformer. Note that the
whole circuit is connected to mains - if an isolated low -
voltage circuit is needed, then the gate must be triggered
by a circuit using a pulse transformer rather than directly
as in this example, and the part -circuit shown in Fig. 10 is
needed.

WE

PULSE OUT

OV

Fig. 11 The unijunction connected to provide a short pulse
when a switch is pressed.

Triggering thyristors or triacs via a pulse transformer
needs a fairly sharp spike waveform, and one of the
devices that has traditionally been used to provide this
type of waveform is the unijunction. As the name suggests,
this uses one junction on an N -type silicon base whose
doping normally ensures that the conductivity is low
(resistance high). The junction is placed so as to provide
an emitter terminal, and when the emitter voltage is raised
to the conducting level, the injection of holes into the bar
will make it highly conductive. This is the triggered state,
which can be maintained only if a current continues to
flow through the emitter. Unijunction circuits are arranged
so as to prevent this continuous current, so ensuring a
clean sharp pulse.

A unijunction 'one-shot' pulse generator is illustrated
in Fig. 11. With the switch open, the emitter of the unj-
junction is earthed, and the device is non -conducting.
Closing the switch contacts changes the voltage on one
side of the capacitor from earth to the positive supply
voltage, and the voltage on the other side will increase
similarly, so triggering the unijunction. The conducting
unijunction generates a positive -going spike at the earthy
end of its circuit, and also charges the capacitor so that the
end of the capacitor connected to the emitter is at about
earth voltage. This process is very brief, and when the
switch opens again, the emitter of the unijunction is pro-
tected from negative pulses by a diode.

The triggering voltage for a unijunction is a fixed frac-
tion of the total voltage applied across the main terminals
- the fraction is known as the 'intrinsic stand-off ratio',
and is usually around 0.6, implying that the device will
trigger when the emitter voltage is about 60 per cent of the
supply voltage. Because this ratio is fixed, changes in the
supply voltage do not make much difference to the fre-
quency of the output. ETI
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The toroidal transformer is now accepted as the standard in
industry, overtaking the obsolete laminated type. Industry has
been quick to recognise the advantages toroidals offer in size,
weight, lower radiated field and, thanks to I.L.P., PRICE.
Our large standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within 7 DAYS
together with a short lead time on quantity orders which can be
programmed to your requirements with no price penalty.

*Gold service available.
21 days manufacture for urgent
deliveries.

*Orders despatched
within 7 days of
receipt for single or
small quantity orders.

*5 year no quibble
guarantee.

TYPE
SERIES SECONDARY

No Volts
RMS PRICE

Current
TYPE SERIES SECONDARY

No Volts
RMS

Current
PRICE

SERIES SECONDARY RMS
TYPE PRICE

No Volts Current

SI\1°' NON1°' SI\1°' 120 VA 4x010 6+6 10.00 300 VA 7x013 15+15 1300
90 x 40mm 4x011 9+9 6.66 110 x 50mm 7x014 18+18 8.33

15 VA 0x010 6+6 1.25 1.2Kg 4x012 12+12 5.00 2.6Kg 7x015 22+22 6.82

62 x 34mm
0.35Kg

Regulation

0x011
0012
0013

9+9
12+12
15+15

0.83
0.63
0.50 £5.12

Regulation
11%

4x013
40.14
4015

15+15
18+18
22+22

4.00
3.33
2.72

£7.42
+ p & p Cl 72

Regulation 7x016 25+25 6.00
6% 7x017 30+30 5.00 £10.88

7x018 35+35 4.28 + p 8 p C2.05

19% 0x014 18+18 0.42 + p F. p £0 78 4x016 25+25 2.40 + VAT C1.37 7x026 40+40 3.75 + VAT 01.94

0x015 22+22 0.34 + VAT C0.89 4017 30+30 2.00 TOTAL CIO 51 7x025 45+45 3.33 TOTAL £14.87

0416 25+25 0.30 TOTAL E6.79 4018 35+35 1.71 7x033 50+50 3.00

0017 30+30 0.25 4x028 110 1.09 7x028 110 2.72

4x029 220 0.54 7x029 220 1 36

(encased in ABS plastic) 4x030 240 0.50 7x030 240 1.25

30 VA 1410 6+6 2.50
70 x 30mm 1x011 9+9 1.66 160 VA 5x011 9+9 8.89 500 VA 8x016 25+25 10 00

0.45Kg 1012 12+12 1.25 £5.49 ,, 0 .40mm 5x012 12+12 6.66 140 x 60mm 8x017 30+30 833

Regulation
18%

1413
1x014

15+15
18+18

1.00 + 311 to £1.10
0.83 + VAT C0.99

1.8Kg
Regulation

5x013
5x014

15+15
18+18

5.33
4.44

SZ8443

4Kg 8018 35+35 7.14 £14.38Regulation 8x026 40+40 6.25

1015 22+22 0.68 TOTAL £7.58 8% 5x015 22+22 3.63 4% 8425 45+45 5.55 + IT a o C2 40

1x016 25+25 0.60 5x016 25+25 3.20 + P 8 3 £1.72 8x033 50+50 5.00 + VAT C2 52

1017 30+30 0.50 5017 30+30 2.66 + VAT E1 52 8x042 55+55 4.54 TOTAL F19 30

5x018 35+35 2.28 TOTAL £11.67 8028 110 4.54

50 VA 2x010 6+6 4.16 5x026 40+40 2.00 8x029 220 2.27

80 x 35mm 2x011 9+9 2.77 5x028 110 1.45 8030 240 2 08

0.9Kg 2x012 12+12 2.08 54129 220 0.72

Regulation 2x013 15+15 1.66 50030 240 0.66

13% 2414 18+18 1.38 E6.13
2015 22+22 1.13 + p 8 p £1.35

625 VA 9x017 30+30 10.41

2x016 25+25 1.00 + VAT 01.12
140 x 75mm 9x018 35+35 8.92

2x017
2x028

30+30
110

0.83 TOTAL £8.60
0.45

225 VA
110 x 45mm

6x012
6x013

12+12
15+15

9.38
7.50

5Kg 9426 40+40
7.81 £17.12Regulation 9x025 45+45 6.94

2x029 220 0.22 2.2Kg 6x014 18+18 6.25 4% 9033 50+50 6.25 T P & P t-2 bb

2x030 240 0.20 Regulation 6x015 22+22 5.11 9x042 55+55 5.68 + VAT £2.95

7% 6x016 25+25 4.50 E9.81 9x028 110 5.68 TOTAL C22.62

80 VA 3410 6+6 6.64 6417 30+30 3.75 + pap £2.05 9x029 220 2.84

90 x 30mm 3x011 9+9 4.44 62018 35+35 3.21 + VAT C1.78 9030 240 2.60

1Kg 3x012 12+12
3.33

6x026 40+40 2.81 TOTAL C13.64

Regulation 3x013 15+15 2.66 £6.66 62025 45+45 2.50
12% 3x014 18+18 2.22 + p 8 p £1 72 6x033 50+50 2.25

3415
3x016

22+22
25+25

1.81 + VAT C1.26
1.60 TOTAL £9.64

6x028
6x029

110
220

2.04
1.02

ALSO AVAILABLE
3x017 30+30 1.33 6x030 240 0.93 Sizes up to and including 5KVA are
3x028 110 0.72 manufactured to order.
3x029 220 0.36
3x030 240 0.33

The benefits of ILP toroidal transformers
ILP toroidal transformers are only half the weight and height of their laminated

equivalents. and are available with 110y. 220V or 240V primaries coded as follows

IMPORTANT Regulation - All voltages quoted are FULL LOAD Please add regulation ligure to secondary
voltage to obtain oil load voltage

For 110V primary insert "0" in place of "X- in type number.

For 220V primary (Europe) insert "1" in place of "X" in type number

For 240V primary (UK) insert "2" in place of "X" in type number.

%Also available at Electrovalue,Maplin,Technomatic and Barrie Electronics.

For mail orde please make your crossed cheques or postal
orders payable to I LP Electronics Ltd. Barclaycard/Access
welcome. Trade orders standard terms.

Post to ILP Electronics Ltd. Graham Bell Rouse Roper Close0 Canterbury CT2 ,7EP Kent. England
Telephone 10227154778 Telex 965780

IL la clmson of
ILP Electronics Lid)

TRANSFORMERS

LOW COST PROFESSIONAL TEST INSTRUMENTS

116843521 ri
sobtronecs id -41

sabtronics
FREQUENCY METERS

100MHz, 600MHz, and 1GHz Models
from £67

elernic
Hand Held

Analogue and

Digital

Multimeters

16 Models

from £18.75

01600

eiectro

* FREQUENCY METERS
* ANALOGUE MULTIMETERS
* DIGITAL MULTIMETERS
* FUNCTION GENERATOR
* OSCILLOSCOPES
* POWER SUPPLIES
* LOGIC PROBE
* SCOPE PROBES

Write or phone for illustrated
test instrument catalogue and price
list
Black Star Ltd.
9A, Crown Street
St. Ives, Huntingdon
Cambs. PE17 4EB
Tel: (04801 62440 Telex 32339 I
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PROJECT

ORGAN PART 4
We conclude this excellent musical project with the
constructional and setting up details, as well as the pricing for
all the various bits and pieces. Design by Richard Watts.

Before starting on the
construction details for the
organ, there is one section of

circuitry remaining that needs to be
explained - that of the swell pedal
and glide control. Figure 2 in the
February article contains the circuity
in question. The swell pedal
performs the function of volume
control for the whole organ and
acts upon the signal which is output
from the main mixer to the power
amplifier. It operates by using an
LDR (light dependent resistor),
which is connected between ground
and the signal line and which has a
12 V MES bulb mounted facing it.
As the swell pedal is moved up and
down, an optical filter is moved in
the light path, allowing more or less
light to reach the LDR and thus
altering its resistance. This method
of control is far superior to using
potentiometers, which go noisy with
age and wear and can produce
fearful noises when connected to an
amplifier input. The light operation
ensures noise -free performance.

Attached to the side of the swell
pedal is the glide switch. When
operated, this switch causes the
organ tuning to go flat by a
semitone; when released, it allows it
to slowly return to its original state.
This effect is useful on all the voices
and brings particular realism to
those such as Hawaiian guitar and
trombone.

When operated, the glide
switch grounds the junction of D13
and D14: this discharges C18
through R34 (100R) and results in
an immediate reduction in clock
frequency, therefore flattening any
audio currently being output. When
released, the D13/D14 junction is
again left open circuit, and C18 is
allowed to return to its former state.
The rate at which it returns is
determined by the value of C18 and
the amount by which the tuning is
varied is determined by R33. The
connection of D13 to the glide
switch also causes the vibrato, if

selected, to be disabled by
switching off IC8a for the duration
of the glide switch operation. This
adds to the effect of the glide.

Construction
The main PCB is screen -printed

with the component overlay and
should present no constructional
problems. A block diagram of the
organ showing how all the
remaining sections are
interconnected to the main board is
given in Fig. 1 as a guide to
assembly.

The keyboard assembly comes
as a complete unit, requiring only
the contact assembly to be fitted.
The keyboard chassis is fitted with
end supports upon which both
keyboards may be hinged up to
facilitate access to the underside,
where the contact assembly (the
keyboard PCB) is fitted.

The keyboard is assembled as
follows. First install and solder all
the 1N4148 diodes with the
cathodes (ringed) facing away from
the bus bars. Next, with the board
trackside up, install and solder all
the track pins; one per diode and
one per bus bar section. Ensure that
the pins are pushed far enough into
the PCB - the widest part of the

The finished organ.

pin should be in contact with the
track. Now, with the board 'diode
side up', put a small solder blob on
each of the pins just installed - this
will help later. Next the Molex
connector, through which all
connections are made to the
contacts and bus bars, is to be fitted
and soldered. Install the connector
from the component side, leaving
the longest part of the pins
uppermost, and solder the
underside.

Now the bus bars can be fitted
in turn as follows. Put two bus bar
supports onto each bus bar section
as shown in the diagrams and
photograph. Use the upper of the
two holes in the support. Align the
bus bar supports with their locating
holes in the PCB and mount the
supports. A touch with a hot
soldering iron to the protrusion
below the board will secure the
support; a spot of glue on the
topside of the board is an
alternative measure but take care
not to get glue on the bus bars. Also
keep your handling of the bus bars
and contacts to a minimum as these
are silver compounds and can get
tarnished. Now slide the bus bar so
that its left-hand end meets its
associated pin and solder the bar to
the pin. Take care not to use an
excess of solder here since solder or
flux running along to the contact
area of the bus bar will impair the
contact surface.

Insert the other 12 -key bus bar
sections and the 7 -key section in the
same way as described above. The
top C key bus bar, since it handles
one key only, has no bus bar
support and is soldered directly to
its pin at 90°. Check that no section
of bus bar is touching any other
section and check all joints on the
underside of the board, as it is now
to be mounted onto the keyboard
chassis for insertion of the key
contacts.

Insert the keyboard PCB spacers
in the underside of the PCB as
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Fig. 1 The pedalboard
overlay, which extends
for 13 switch/diode pairs,
(above) and a sample
switchbank overlay
(right). All three
switchbanks are similar:
this is the preset voice.

R254
105

Fig. 2 (Above) The overlay for the main
board. This is silk-screened on the
finished item.

Fig. 3 (Below) The keyboard overlay.
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PROJECT: Organ

PARTS LIST
Resistors (all '4W, 5%)
R1-6,71,73,
74,76,90,
148 6k8
R7,14,16,30,60,63,
67,85,95,97,108,
111-113,126,127
135,159,167,
170-176,201,
260,265 100k
R8-10,69,164,262 15k
R11,28,32,40,50,57,
70,99,105,110,116,
141,180,199,204,
213,225,227,232,
235,243-246,256 47k
R12,20-25,36,38,39,
41-46,53,55,68,83,
87,109,115,124,138,
146,147,155,156,
158,162,168,177-179,
181,184,186-188,193,
194,198,200,207-209,
212,214,217-224,226,
228,230,247,264 22k
R13,17,19,26,47,49,
54,58,75,77-79,88,
122,129,131,137,161,
165,169 10k
R15,72,206,255,261 4k7
R27,80-82,104,144,
151,185,203,205,
254,263 1 MO
R29,66,91-94,96,
100-103,152,182,
215 1k0
R31,37,234 2M2
R33,130,133,134,
145,153,197 68k
R34,210,242 100R
R35,89 12k
R48,52,62,114,120,
140,251 150k
R51,154,229 33k
R56,64,84,86,142,
150,157,189,211,233,
236,237,252,259 220k
R59,61,121,123,
136,139,166,196 470R
R65,98,106,117,119,
160,192,202,231 2k2
R118.125 27k
R128
R143,163,249,257
R149
R183,216,253,258
R190
R191
R238-241
R248
R250

18k
1k5
820R
470k
4M7
330k
270k
39k
820k

Potentiometers (all miniature horizontal
presets)
PR1,2 4k7

P R3,5,6
P R4
P R7

47k
220k
10k

Capacitors
C1-6,36-38,43,96 220p F
C7,23-26,40-42,44,
62,66,79 47nF
C8,28,53,68,69,76,
81,90,91,105 10nF
C9,11,21,22,27,39,47,
49,50,55,63,104 22nF
C10,12,29,72-75,99 2n2
013,51,52,58,70,71,
78,83,84,86,87,103 100nF
C14-16,20,32,45,54,
59,88,89,98
C17,46,48,64,82,85
C18,30,56,60,61
C19
C31
C33,35
C34,57,65,97
C67,102
C77,80,100,101,106,
107 4n7
C92 270pF
C93 1n8
C94 180pF
C95 3n3

Semiconductors
IC1
IC2,7,8,15
IC3,4,10,12,16,25,
26,31
C5,22,27,30
C6,21
C9
C11,18,19
C13
C14
C17
C20
C23
C24
C28
C29

Q1-5,7,8,10-14,
16-22
Q6,9,15
D1-61
ZD1

1u0
470n F
10u F
27p F
100pF
1000u F
100u F
220nF

M208
4016B

1458
4001B
4069UB
4081B
3080E
4071B
M108
4013B
555
4025B
M258EP2
40106B
4070B

2N3704
2N3703
1N4148
6V2 400mW zener

16 -way Molex
17 -way Molex

4 -way Molex
12 -way Molex

PL8 10 -way Molex
PCB; 13 -way rocker tab unit, PCB -
mounting.

Miscellaneous
P L1
P L2,3,6
PL4,5,9
EXP1A,EXP1B
PL7 EXP2

A picture of the assembled main
board.t
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Fig. 4 (Above) The component overlay
for the amplifier/power supply.
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BUS BAR
SUPPORTS

KEY CONTACT
ACTUATOR

IPART OF KEY)

KEY CONTACT

BUS BAR PIN

BUS BAR

MOLEX
CONNECTOR

PCB SPACER

PCB SECURING
SCREW

(Z) KEY CONTACT PIN

DIODES

4EJ

UNDERSIDE OF
KEYBOARD

CHASSIS

KEY CONTACT PCB

Fig. 5 Diagram showing the keyboard assembly. Compare with the photograph
below.

BUYLINES
The Victory organ is available either as a
complete kit or as sub -kits. The sub -kits
are as follows: Starter kit (all parts for
upper manual organ sounds); £98.80:
Presets kit (upper manual preset voices);
£14.54: Lower manual and bass kit (the
lower manual and bass voices); f71.64:
Pedal board kit; £30.84: Rhythm unit
kit (includes ROM with programmed
rhythm and bass patterns); £24.74: Amp
and power supply unit; £36.96: Swell
pedal and speakers; £34.54. VAT must
be added to all prices. The total for all
the sub -kits is £312.06 plus VAT but if
the complete Victory kit is ordered at
one time the price is reduced to £280.54
plus VAT. If you wish to build the organ
in the cabinet shown in the photographs,
it costs £143 and is supplied ready
assembled with pre -drilled holes for the
keyboard assemblies. A demonstration
tape is available for £1.70 plus VAT.
Carriage on all kits is extra, and indivi-
dual components may also be ordered: a
leaflet from the suppliers contains full
details of the prices. Contact Leighton
Electronic Services Ltd, 17 Bridge
Street, Leighton Buzzard, Beds. LU7
7AH (telephone 0525 382504, telex
826717) for more information.

5000011.1111.1.".

L

For easy construction, the keyboards
hinge up and lift off.

shown. These will force -fit the holes
in the PCB but may be glued or
held against the board by using a
small amount of Vaseline if the
force fit proves difficult. Insert a
spacer in each hole. Next, invert
the keyboard and support it at the
ends. This protects the surface of
the keys and also ensures that the
black keys are not depressed, as
would be the case if the keyboard
were just inverted and placed on a
surface. It can now be seen that
there are two rows of PCB securing
holes in the keyboard chassis
running along its length. Using the
row nearest the front of the keys,
lower the contact PCB onto the
chassis and secure it with the
screws supplied.

Finally the contacts can be
fitted. Place a contact through the
hole in the key contact actuator and
move the wider end of the contact
alongside its associated pin. Position
the contact such that any excess
length is through the contact's
actuator and not at the pin end.
Solder the contact to the pin.

1
Repeat with all the contacts.
Mechanical noise from the
keyboard can be kept to a
minimum by the insertion of a small
amount of silicon grease or similar
lubricant into the key contact
actuator prior to the contact
insertion.

Cheeky Comments
The sidecheeks (the bits on the

end of the keyboards) are injection
mouldings supplied with the correct
cut-outs, where required, for the
mounting of the various switches
and pots. The preset voices, rhythm
and automatic function switchbanks
are each mounted on a small PCB
with a connector, and these
assemblies are screwed onto
mouldings on the underside of the
sidecheek. The push -on button caps
are secured to the switches with
glue. It should be noted that the
'preset voices' switches have a
slightly wider spacing than the other
two switchbanks and have
correspondingly larger push -buttons:
be sure to have the correct ones
before using the glue!

The voices/effects switchbank is
mounted directly onto the main
PCB; it comes complete with
coloured and printed switch covers.
The complete assembly of board
and switchbank is then screwed to
its sidecheek. The sidecheeks fit
simply onto the keyboard chassis by
clipping them in at the front and
securing them at the back edge by
two screws.
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PROJECT: Organ

Here you can see the pedalboard PCB mounting arrangement.

All interboard connections are
made using ribbon cable and
insulation displacement connectors
(IDC).

The pedalboard is a complete
assembly requiring only the contacts
to be fitted. These are in the form of
two pole changeover switches (13
in all) which are mounted on a PCB
with the associated pedal diodes
and connector plug. The switches
are then screwed to the pedalboard
and the pedalboard bolted into the
cabinet using four bolts (see the
photograph).

The swell pedal assembly
requires only the wiring of power
(+12 V) to the bulb, and the coaxial
signal lead from the preamp output
to be connected across the LDR.
This unit is then secured by four
screws through its base plate: these
need not be removed for access to
the swell pedal as the pedal can be

A view inside the organ cabinet
showing the tweeter, and speaker and
swell pedal.

ETI MAY 1983

slid out from the front of the organ.
The single pole glide switch is part
of the swell pedal assembly and
requires only ground to one contact
and the glide circuitry to the other.

The amplifier assembly consists
of the chassis, the PCB and the
mains transformer. The latter two
items are mounted on the former,
which is also used as the heatsink
for the +12 V regulator and the
power amplifier IC. The regulator
does not need to be electrically
isolated from the chassis as its tab is
at ground, but the amplifier IC must
be electrically isolated using a mica
washer.

The output signal from the
amplifier is taken via the headphone
socket to the speaker and piezo
tweeter. No crossover is necessary
with this type of tweeter.

The cabinet to be supplied
needs no assembly and readily
accepts all the subassemblies
described above. It has integral
mounting nuts for the bolts that
secure the pedalboard assembly and
speaker; a cut-out for mounting the
tweeter is incorporated, as is a
headphone socket mounting hole.
The cabinet is finished in real wood
veneer and has a removable back
and lid for easy access.

Setting Up
The simplest method of tuning

the organ is to select A above
middle C (that's the sixteenth note
down from the top) on the upper
keyboard with 8' flute selected. The
frequency of this note should be
440 Hz. It may be adjustable either
by using an A tuning fork and
listening for beats, or by monitoring
pin 1 of IC4a with a scope or
frequency counter. The tuning
control is PR2. Alternatively, IC6d
pin 8 may be monitored for 1000.12
kHz.

The vibrato oscillator frequency
is not critical and is usually about
6 Hz. Adjustment is made using PR1
and it may be monitored at the
collector of Q3. Alternatively you
can select, say, clarinet with
vibrator and play individual notes,
adjusting PR1 for the most pleasing
effect.

The upper keyboard VCA, in
common with the other two (preset
voices and rhythm guitar), needs to
be balanced as the control current
envelope does not automatically
centre around signal ground. The
result of any imbalance on the
upper keyboard VCA is to produce
an undesirable thump when a key is
depressed. So, with no upper
keyboard voice selected, depress
any upper key and adjust PR3 to
one end of its travel. Then, while
repeatedly depressing the key,
move PR3 through its travel. It will
be noted that at the extremes of the
preset travel the thump will be

The amplier/PSU board.

loudest and there will be a point on
the preset where it is minimal. The
VCA is balanced at this point.

The preset voices VCA is
balanced by selecting the banjo
voice and playing any upper key.
Adjustment of PR5 will eliminate the
thump which will occur with the
voice at the banjo oscillator rate.

The rhythm guitar VCA can be
balanced by using PR6 while the
rhythm guitar voice is selected and
any rhythm is selected. It is not
necessary to play any keys and the
task will be made easier by turning
the rhythm volume right down and
also having the lower manual
accent on.

To adjust the noise volume
preset (PR7), select swing on the
rhythm unit and set the tempo to
mid -range. Turn PR7 fully
clockwise, then turn it anticlockwise
until the white noise tends to sound
continuous. Now turn it back
slightly until the organ is making the
normal sound of a snare drum. PR7
may be further adjusted clockwise
to suit individual taste.

Finally, the overall volume of
the organ can be adjusted by using
PR4. ETI
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MONITORS

4

HIGH RESOLUTION - AND
LOW COST !

Either cased or open frames to
OEM's. The specification is right,
the price is even better.
Phone or write to our Sales
Dept for immediate action
and prices.

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx, TW1 4AD.

Telephone: 01-891 1923/1513 Telex: 295093 CROFTN G

HAPPY MEMORIES
Part Type 1 off 25-99 100 up

4116 200ns .90 .81 .78
4116 250ns .70 .63 .60
4816 100ns For BBC comp 2.20 1.95 1.85
4164 200ns 3.99 3.56 3.42
2114 200ns Low power 1.15 1.00 .90
2114 450ns Low power .95 .85 .80
4118 250ns 3.35 3.00 2.85
6116 150ns CMOS 3.35 3.00 2.85
2708 450ns 2.60 2.25 2.10
2716 450ns 5 volt 2.35 2.10 2.02
2716 450ns three rail 5.75 5.00 4.65
2732 450ns Intel type 3.50 3.15 3.00
2532 450ns Texas type 3.70 3.30 3.00
2764 250ns 4.90 4.35 4.20

Z80A-CPU £3.95
6522 PIA £3.70
88LS120 £2.20

Z80A-P10 £2.99
7002 A -D £4.60
7805 reg .50

Z90A-CTC £2.99
3691 £2.75
7812 reg .50

Low profile IC sockets: Pins 8 14 16 18 20 22 23 28 40
Pence 9 10 11 14 15 18 19 25 33

Soft -sectored floppy discs per 10 in plastic library case:
5 inch SSSD £17.00 5 inch SSDD £19.25 5 inch DSDD £21.00

5 inch DSQD £26.35
8 inch SSSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50

745LS series TTL, large stocks at low prices with DIY discounts
starting at a mix of just 25 pieces. Write or 'phone for list.

Please add 50p post & packing to orders under £15 and VAT to
total. Access & Visa welcome. 24hr service on (054 422) 618
Government & Educational orders welcome, £15 minimum.

Trade accounts operated, 'phone or write for details.

Happy Memories (ETI),

--I FWNen31 IMMER MODULES
A range of electronic modular dimmers designed to
suit your custom channel and facility requirement
 Considerable saving over commercial equipment
 All the commercial facilities and more
 Compatable special effects
 Preset/remote/master
 Easily installed and wired

SPC - Simple but effective 1000W cntroller £15.70
SPU - Used in conjunction with RS units for £11.90

Remote desks in 1000 and 2000W versions £23.90 (2K)
MC - Master dimmer for SPC/RS units £7.90
RS - Remote controller for SPU/SPC Units £9.40
SUP/REF - Supply/signals for up to 50 modules £20.00

Discounts on above only (order £100 to £199 25% f200 to 8299 £300 + 35%
EFFECTS ACCESSORIES

MXSL - Four channel sound to light £33.20
MXLS - Four Channel Sequencer £21.40
MXLC-S Four Channel sound chaser £24.00
MXECF - Dip/ Dipless Electronic Crossfade 128.70

3 CHANNEL SOUNDIUGHT

CHASER £35.70

LB31000SLC

till
, ...

A high performance sound to light providing bass,
mid and treble separation, employing active
biters. Automatic switching to chase in the
absence of a music signal 1000W than

STEREO DISCO Moir, supply
f7220 IMIXER/PREAMP PFL supply ism

LBPA3
M Magnetic
C Ceramic

,_ £36.70
Magnetic or ceramic deck

versions - please state
All the requirements of a stereo disco preamp
on one board, left and right deck mixers/tone
controls/misc. mixer/tones/mic. auto fade
over decks/and P.F.L The unit can be used with
"loath any power amp

3 CHANNEL SOUND/LIGHT
LB31000SLI

op

£22.70
All the advantages

of the SLC without chase.
Controls: bass/mid/treble/master sensitivity,

AND MORE!
* 4 CHAN S1L AUTO CHASER
*4 CHAN MULTI SOUND CHASER
* 4 CHAN SEQUENCER
* 4 CHAN SOUND CHASER

* FASCIA PANELS

Active Crossovers £17.90 (supply E7.201
13 -way 300Hz/3kHz)

Don't hesitate to write or phone for immediate information. All prices Include VAT. Please include 75p
power dimmer 112.75/. Cheques/PO/COD/Access all welcome.

Tel: 01-640 6053 (Mon to Fri 9 to 4.30)

L Et B ELECTRONIC 34 Oakwood Ave, Mitcham, Surrey CR2 1AQ

PARNDON ELECTRONICS LTD.c Dept. No.,23 , 41P/41k/et Mead, Hezkov, Ease. CJA111 NUL Tel. 0278 32708

RESISTORS: , a Watt Carbon Film E24 range ± 5' - tolerance High quality resistors
made under strictly controlled conditions by automatic machines Bandoliered
and colour coded
E1.00 per hundred mixed (Mm 10 per valuel
£850 per thousand mixed (Min 50 per value)

Special stock pack 60 values 10 off each f5,......,

DIODES: IN4148 3p each Min order quantity 15 items

E1.60 per hundred

CAPACITORS, REGULATORS, SWITCHES, I.C.
TRANSISTORS, DIODES, etc, etc.

FULL LIST AVAILABLE - SEND S.A.E.

DIL SOCKETS: High quality low profile sockets
8 pin - 10p. 14 pin - tip. 16 pin - 12p. 18 pin - 19p. 20 pin - lip.

22 Pin - 23p. 24 pin - 25p. 28 pin - 27p. 40 pin - 42p.

ALL PRICES INCLUDE V.A.T. & POST & PACKING - NO EXTRAS
MIN ORDER - U K L1 00 OVERSEAS 15 CASH WITH ORDER PLEASE I

Visual Display Units
Burroughs MT686 VDUs
These versatile micro
controlled programmable
terminals have 3 RCA
1802 CPUs and 64K of
memory. 12' Green
screen (80 x 25) RS232.
106 key detached key-
board. Can also be used
as quality video monitor.
£149 + f15 carr. WHILE
STOCKS LAST.

CENTRONICS 306
LINE PRINTERS

professional fast
compact line -printer. 80
columns, 120 char/sec.
Parallel i/f. Quality at a
silly price. Vertical format
unit. To inc. operations
manual. ONLY f149.00.
Carriage (England)
E17.50. Tech manual
(230 pages) £10.00.

FLOPPY DISC DRIVES

Fantastic MEMOREX
550 8' discs mounted in
attractive case with
power supply and fan.
Shugart standard 50 way
interface. Space for
second drive. £199 (cart
0.50)

MAWSON ASSOCIATES
124 Lennard Rd, Beckenham, Kent BR3 1QPGladestry, Kington, Herefordshire. HR5 3NY.

Tel: (054 422) 618 or 628
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WE ALSO BUY COMPUTERS 01-778 3600 Callers welcome by appointment

AND COMPUTER PERIPHERALS si h items sold working but not greed
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ALL KITS
INCLUDE PCBs

Full kits include printed circuit boards, includes the project - you will need to
components, hardware, I.C. sockets, order the instruction reprint at an extra
cases etc. unless stated (not batteries). If 45p each. PCBs included. Reprints
you do not have the issue of E.T.I. which available separately 45p each + p&p 45p.

MAX/MIN THERMOMETER April 83 £43.78
LOGIC PROBE March 83 leas case £6.88 r SOUND BENDER Oct 81 122.84
ALARM MODULE March 83

-224-57-' WATCHDOG SECURITY ALARM Aug 81 147.96ZX ADC Jan 83 ---.--- .136611 RECHARGEABLE BATTERY extra 59.96
SPECTRACOLUMN Dec 62. Lem nee end lights HANDCLAP SYNTHESISER Augal 132.98

£34.66 WAH PHASE June 81. Lew pedal £14.78
PLAYMATE Augu/Sept 82, lees optional foot LED JEWELLERY June 81. Cross 12.66
pedal r mains unit 139.911 Star £9.91 Spire UM
Cam extra 2542 GUITAR NOTE EXPANDER April 81 57.90
DUAL LOGIC PROBE Sept 82 £14.991 DRUM MACHINE April 81 0697
AUTO VOLUME CONTROL Sept 82E428 less case, ENGINEERS STETHOSCOPE Mar al .120.96
INSULATION TESTER May82 117.67 SOUND PRESSURE LEVEL METER Feb81
AUTORANGING CAPACITANCE METER
Mar/N:14182 171.89
HIGH QUALITY PHONO AMPUFIERS Feb 82.
Lees case
MOVING COIL STAGE 119.76
MOVING MAGNET STAGE ---- 119.811
PEST CONTROL Feb 82. 17.46
GUITAR TUNER Jan 82_...._...._....._ 131.87
COMPONENT TESTER Dec81 0.79
CAR ALARM Nov 81 E18.77

U43.911
INFRA RED ALARM Feb81 £89.98
4 INPUT MIXER Dec 80 121.74
MUSICAL DOORBELL Dec 80 52.71
METRONOME Nov 80 5.58
ULTRASONIC BURGLAR ALARM Aug 80 12960
CAPACITANCE METER Aug 80 E22.28
CMOS LOGIC TESTER Aug 80 111.98
CLICK ELIMINATOR April 79 £87.70 Or less case
£46.98

MORE KITS - SIMILAR STYLE TO ETI
Instructions included (separately 45p each)

Please quote ref. no. when ordering

01 SEAT BELT REMINDER ........................_[4.18
02 ZX TAPE CONTROL £6 93
03 3 CHANNEL SOUND TO LIGHT 121.44
04 WEIRD SOUND EFFECTS GENERATOR

5.99
06 IN SITU TRANSISTOR TESTER . £11.98
08 ELECTRONIC DICE. 0.71
07 DIGITAL CAPACITANCE METER 121.62
09 CABLE TRACKER
CI9 SIGNAL TRACER._......__..._........_£4.31

010 CONTINUITY CHECKER ....... .. ...
011 FUZZBOX......................_[11.43

012 METRONOME....._._.._.__.....
013 ZX INTERFACE BOARD
014 DRUM SYNTHESIZER
016 TELEPHONE BELL REPEATER ..

016 ECHO REVERS
CASE extra

017 MEMORY BANK -MINI SYNTH .

018 MASTHEAD AMPLIFIER
019 GUITAR PRE AMP
CASE extra
020 ULTRASOUND BURGLAR ALARM

£12.98
£11.78
£21.82

13.98
54.43

13.78
57.43
£14.98
0.98
12.2s

120.43

MAGENTA ELECTRONICS LTD
EB26, 135 HUNTER ST., BURTON -ON -TRENT, STAFFS

DE14 2ST 0283 65436. MON-FRI 9-5. MAIL ORDER ONLY
ADD 46p P&P
TO ALL ORDERS
ACCESS and BARCLAYCARD (VISA)
ORDERS ACCEPTED BY PHONE OR POST.
SAE ALL ENQUIRIES

Prices inc. VAT
OFFICIAL ORDERS WELCOME OVERSEAS
Payment must be in sterling. IRISH REPUBLIC
and BFPO - UK PRICES. EUROPE - UK
PRICES + 10%. ELSEWHERE - Write for Quote

FREE CATALOGUE!

bb A
D
E

OUR GREAT NEW ILLUSTRATED CATALOGUE IS
PACKED WITH INFORMATION ON SUPERB
QUALITY, PROFESSIONAL BURGLAR ALARM

EQUIPMENT
1171 AT UNBEATABLE PRICES! 5SC

SEND S.A.E. OR PHONE NOW

FOR YOUR COPY

THIEFCHECK BURGLAR
ALARM 0 -I -Y SYSTEM

MAIN
DISTRIBUTOR

A.D. ELECTRONICS
DEPT. HE3
217 WARBRECK MOOR

AINTREE LIVERPOOL

L9 OHUI051 523 8440

ELECTRONIC BARGAIN SUPPLIES
AMPLIVOX ULTRA LIGHTWEIGHT
TRANSDUCER EARPHONES. Imped-
ence 300 ohms. Made to fit inside Protec-
tive and crash helmets or can be used as
pillow earphones. As new £4 per pair. P.P.
£1.00. 2 pairs £800 post free. 4 pairs
CI SOO post free.
NEW SURPLUS RELEASE VERSATILE
BENCH POWER SUPPLY UNITS. Con-
tains high quality transformer made to
exacting specifications giving one 20v out-
put and one 20-0-20v output. All outputs 3
amps. D.C. input 110/250v. 50c/s. Bridge
rectification. contained on metal chassis
with robust compact case size 7"x51/2"
x4,4". Easily modified to give 40 or 60vt out-
puts. Makes an ideal variable power supply.
Normally cost around £60.00. OUR PRICE
AS NEW with circuits £8.50. Carr. £3.00. 2
units for £20.00 Carr. free.

GENUINE TRANSFORMER BARGAIN.
Brand new Westool 15v. 1 amp transfor-
mers. Mains input. £2.75 each. P.P. 75p. Or
2 for £5.50. P.P. £1.00.
FOOT SWITCH. (Mains operation). Con-
tains two micro switches and lead. Metal
case. Good condition. £3.50 each. Postage
50p. 2 for £7.50 post free.
HAVE YOU SEEN THE GREEN CAT.
1,000s of new components, radio, elec-
tronic, audio at unbelievably low prices.
Send 50p for catalogue. (Refundable on
purchases.)
TRY A JUMBO PACK. Contains transis-
tors, resistors, caps, pots, switches, radio
and electronic devices. OVER C50 WORTH
for £1 1.00. Carriage and packing £2.50.
MINI JUMBO PACK (C20 worth) for £5.00
P.P. £ 1.50.

PLEASE ADD 15% VAT to all orders including carriage and P.P.

ti,flywr
Voyiksg.

Elec. %O/)/C Dept. 1112 12/14 Harper Street. Leeds LS,. 7EA
Tel 10532)452045 Retail premises at above address
opposite Corals). 9 to 5 Mon to Sat Sur da ' O it '

appointment. Govt. Surplus items always in stock

1111
Constructor Series Speakers

IT'S
SO

EASY
Have fun, save
money, building
a Kef design
with a
Wilmslow Audio \
CS Total kit.
No electronic or
woodworking
knowledge eo"
necessary and
the end result is
a proven top-
quality design
that you'll be proud of.
Each kit contains all cabinet components, accurately machined
assembly, speaker drive units, crossovers, wadding, grille
terminals, nuts, bolts, etc.
The cabinets can be painted or stained or finished with iron
self adhesive woodgrain vynil.
Easy foolproof assembly instructions supplied. Set of constructor
sent free on receipt of large S.A.E.
Prices: CS1 (As 101) £110 pr. inc. VAT, plus carr./ins.

CS1A (simplified LS3/5A) £103 pr. inc. VAT, plus carr./ins.
CS3 (as 103.2) £129 pr. inc. VAT, plus carr./ins.
CS5 (as Carlton II) £192 pr. inc. VAT, plus carr./ins.
CS7 (as Cantata) £250 pr. inc. VAT, plus carr./ins.

for easy
fabric,

-on veneer or

leaflets

£ 5.50
£ 5.50
£10.00
£15.00
£18.00

N(._

lOWILMICLIIIN
C3illiau
The firm for Speakers

e
0625 529599

35/39 Church Street, Wilmslow, Cheshire SK9 lAS
- £1.50 post free

Ailk Lightning service on telephoned credit card orders! I,

RECONDITIONED
TELEPHONES
Push Button Trimphones £15
+ 11.80 p&p. 2 for £28 +
12.50
Push Button 746 E13.50 +
11.80. 2 for E25 + E2.50
Recent Style Dial Phones
E4.75 + £1.80. 2 for ES +
E2.50. 5 for E20 + E5
Seconds (in good working
order)
Class A (not too bad) £3.50 +
11.80. 5 for £15 + E5

B (grotty) 12.25 + £1.80.
5 for ES + £5

LOW-COST,RUGGED

TEMPERATURE CONTROL

HIGH QUALITY

4. 4..--- *
TFJAP. GAUGE 0' -120°CClass/ /
Remote sensor on 38"tss - capillary, panel mounting

\. dial 55mm. dia.,
ONLY £2.50Desk -top Ten Way Manual Ex-

change (key & lamp unit)
El + El .80 P&P

16A 240V RANCO THERMOSTAT
Wide control range (low room temp. to over boiling point)
Sensor on 22- capilliary. f.2 30, including control knob

Older style black telephones,
13. o&o as above. Our leaflet
explains how to use GPO
phones in home intercom
systems. RANCO THERMAL CUT-OUT 100°C

15A 240V. Sensing coil on 41in. capilliary panel
mounting with reset button £1.20

5 Digit Counters 48V coil. Non
resetable . 75p BUY ONE EACH OF ABOVE FOR £5.50

LIGHT DEPENDENT RESISTORS in plastic housino
with window, heavy-duty lead. Similar to ORP 61.
You normally pay well over double for resistor alone.
Only 30p or 12.35 for 10.

UNISELECTORS. 50v, 4 Bank
- Homing Bank, 25 way 12.50

P.O. TYPE 4 pole Jack plug
with moulded lead and panel
socket. ONLY El

GEARED Synchronous motor, 8 r.p.m., 240V A.C. 3
Watt O.

SOLENOID GAS VALVE. 240V A.C. 5 P.S.I. suitable
for non -corrosive fluids. 1220

Various stabilised power
supplies available - Excellent
prices send for details.

BULGIN 3 pin free plug & panel socket, 2A 240V
50p

DIAL -OUT WITH YOUR COMPUTER. P.C.B. with
custom chip, drive circuits and high-speed relays
enables your computer to dial -out (with suitable
interface). Ex -equipment. Tested. £12 with explanatory
notes.

FREE on request - Leaflet
''DI.Y. Telephone Systems and
Automatic Exchange Design'.

ALL ITEMS -

L.E.M. SERVICES ADD 50p P&P
22 Emscote Road, ORDERS OVER
Warwick, £7.50 POST FREE
Warwickshire unless stated otherwise

MONEY BACK IF NOT DELIGHTED.
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FEATURE

TECH TIPS
Simple Organ
J. P. Macaulay, Crawley

With the financial climate being
what it is the following circuit may be
of interest to harassed parents whose
children want a stylophone. A simple
oscillator is formed with two CMOS
NAND gates (half a 4011B). Under
quiescent conditions no sound is
emitted. When the stylus is placed
on the keyboard the circuit is made
through the selected preset and the
oscillator produces a square wave
which is coupled to the output stage,
an LM386. This IC is ideally suited to
this application since its maximum
output is limited to 200 mW and its
quiescent current consumption is 3
mA. This, together with the fact that
both ICs will work with battery
voltages as low as 4 V, means that a
fairly long battery life can be
expected.

The organ will obviously require
some formc of keyboard. A simple one
can be made from a piece of 0.15"
matrix Veroboard with alternate
tracks removed. Tuning is most easily
done with the aid of a digital frequen-
cy meter; if all else fails the instru-
ment can be tuned by ear against a
piano.

R2

NOTE:.
IC1 IS 40118
IC2 IS LM386

R4
IMO

PROBE

PR1

PR2

PR3

PR4

PR5

PRE

PR1-8 ARE ALL 680k

LS1
SR

Electronic Guitar
Quentin Rice, Mitcham

The circuit shown here was fitted in-
side a friend's Rickenbacker bass to
increase the versatility of the guitar.
Its controls are as follows:
pickup/phase select, volume 1 and 2,
bass, middle and treble tone controls
and middle turnover frequency. It
has low current consumption and
can be used either with a battery, or
with the 'phantom' power supply
connected to the jack socket. It
seems likely that most guitars will
feature active circuitry in the future,
giving musicians greater flexibility
during a live performance.

PICKUP 1 PU1
SELECT: 2 PU2

3 PU1-PU2
4 PU1+PU2

PU2 11

112u2
00k

VOL2

Y." STEREO
JACK SOCKET

100k

100k

VOL1

100k

10k

470k

VA1C1458

1. STEREO JACK
TO GUITAR

977
'A" MONO JACK

TO AMP

MIMC1458

2u2

47n

Ok 100k

BASSI,

8n8

2-NN0

2n2 3

3k6
2n2

100k

MIDDLE

27n

0 2

1-101-17 3
1k8 470k 1k8

10k

366

TREBLE

MID TURNOVER
1 = 500Hz
2 = 2KHz
3 = 1KHz

4n7

270R

1n0

Tech -Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these
items. ITI is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid

for at a competitive rate.
Drawings should be as clear as possible and the text should be typed. Text and drawings must be on separate
sheets. Circuits must not be subject to copyright. Items for consideration should be sent to ETI TECH -TIPS,

Electronics Today International,
145 Charing Cross Road, London WC2H OEE.
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EUROPA ELECTRONICS
Mail Order to 160 High Road, Willesden, London NW10 2PB

TEL; 01-459 7689

SEND FOR A FREE LIST OF OUR LARGE RANGE OF ITEMS

ALL DEVICES ARE NEW, FULL SPEC AND GUARANTEED
Post & Packing: Add 30p to all orders under £5.

VAT: All UK orders add 15% to total cost including p. & p.

7 LS SERIES

741500
741501
741502
741503
741505
741506
741507
741_508
741509
74E510
741511
741_512
74E513
741514
141515
741520
741521
741522
741526
741527
741528
741530
/41532
'4LS33
'41S37
/41538
741.540
741542
741547
741549
741551
741554
741555
741S63
741573
741574
741575
741576
741583
741585
741586
741590
741591
741592
741595
741596
7415107
7415109
7415112
7415113
7415114
74E5122
7415123
7415124
7415125
741_5126
741_5132
74E5133
74E5136
7415138
7415139
7415145
/415147

11p
lip
lip
12p
12p
12p
12p
12p
12p
12p
13p
12p
159
25p
12p
12p
12p
12p
12p
13p
14p
12p
13p
14p
149
15p
12p
309

46p

14p
120p
18p
15p
18p
17p
314
48p
16p
229
sip
329
40p
500p
2p
27p

20p
22p
28p

90p
24p
25p
34p
30p
VP
27p
27p
70p

1209

7415148
7415151
7415153
7415154
7415155
74E5156
74E5157
7415158
7415160
7415161
7415162
7415163
7415164
7415165
7415166
7415168
7415169
741S170
741S173
7415174
7415175
7415181
74E5183
7415190
7415191
7415192
741_5193
7415194
7415195
741.5196
741.5197
7415221
7415240
7415241
7415242
7415243
7415244
7415245
7415247
7415248
741_5249
7415251
741S253
7415257
7415258
7415259
7415260
7415261
7415266
7415273
7415275
7415279
7415280
7415283
741S363
741S364
7415365
7415366
741S367
7415368
741S374
741S375
741S377
7415378
7415390
74LS393

759
40p
40p
80p
30p
38p
34
34
38p
389

38p
50p

86p114
86p
(Sp
70p
54
40p
40p
90p

120p
35p
389
38p
38p

36p
46p

5045pp

55p
55p
Eisp
55p
56p
70p
50p
Wins

55p

35p
Zp

34

138p

80p
225p

30p
100p
40p

140p
140p

27p
27p
27p
27p
55p
46p
80p
80p
469
45p

TL
/1 SERIES

7400 11p
7401 11p
7402 11p
7403 129
7404 12p
7408 lip
7409 15p
7410 14p
741t 20p
7412 20p
7413 20p
7414 20p
7420 14
7427 220
7428 26p
7430 15p
7447 36p
7448 40p
7450 16p
7474 20p
7475 25p
7476 30p
7485 OOP
7490 214
7491 rao
7492 24
7493 25P
7494 35p
7495 Zp
7496 40p
74107 22P
74121 279
74122 40p
74123 40p
74160 80p
7416172 48p

48p
74163 48p
7416471 48p

48p
74166 Pp
74190 509
74191 600
74192 50p
74193 50p
74194 45p
74195 45p

741
469

74197 48p
74365 40p
74366 409
74367 44
74368 509
74390 99p
74393 99p
74490 120p

AD161
AD162
BC107
BC108B
8C109
BC109C
BC177
BC178
BC179
8C18,21
8C1831
8C1841.
8C2121
8C2131
BC2141
81547
BC548
BC549C
BC556
BC557
BC558
BC559
8FY50
8E751
8E752
TIP29A
TIP30A
TIP31A
TIP32A
TIP33A
TIP34A
TIP41A
TIP42A
11543
252646
252904
252905
252906
252907
2613053
253055
2143702
253703
2/43704
253705
253706
253707
253708
2103709
253819
253903
2N3904
2E13905
253906
255457
255458
255459

42p
10p
12p
10p

12p
16p
16p

70P
10p
10p
10p
10p
10p
10p
12p
12p
14p
15p
15p
15p
15p
23p
23p
23p
32p
36p
VP
369
06p
74p
50p
54
34
44
28p
289
Up
Up
lap

p

/Op
10p
10p
lap

10p
lop
100
214

14

15p
30p
lop

lop

LEDS rnclud. clip
3mm 5mm

Red lip 14
Green 14p 14p
Yellow 14p lip

VOLTAGE REGULATORS
(PLASTIC) n220
/805 40p 7915 46p
7812 40p 7912 45p
7815 40p 7915 46p
7818 40p 7918 46p
7824 40p 7924 46p

OPTO ELECTRONICS
25577 46p 06960
OCP71 180p 05961
ORP12 120p TIL78
7 Segment Display.
D1704 115p 711321
D1707 114 TIL322

120p
120p

99p
99p

4000 CMOS

4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4037
4038
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4040
4051
4052
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4086
4089
4093
4094
4095
4096
4501
4502
4503
4504
4506
4507
4510
4511
4512
4518
4520

10p
lOp
12p
50p
14p

24p

lip
16p
20p

8p
420p

09

p
469
414
45p
139

139
(10p
20p
40p
45p
16p

1114
110p
40p
40p
40p
40p
40p

104
50p
459
60p

240
450
50p

14p
149
14p
14p
14p
14p
Op
lipl

14p
16p

12
249
flOp
75p
70p
28p
809
46p
7Sp
Xp

45p
45p
88p
40p
SOP

=MIN BT116
5A 400V 40p C10604
5A 600V Op
8A 600V flp TIC45
12A 400V ggp TIC47
61106 ,, 22255551,3)66

4

11110

314
24p
214
Zp

31p

OPTO ISOLATORS

1174
ILD74
11074
111111/2/4
TIL117

ELECTROLYTIC CAPACITORS
(Axial Et Radial) Values in tit
63V: 1, 2.2, 3.3, 4.7, 6.8, 104; 15m 22m 33 8p
40V: 330, 470 45p: 1.000 411p, 2,200 713p
25V: 47, 100 869, 220, 33012p, 470 25p; 680. 1,000 34;
2,200 50p. 3.300 76p. 4.700 92p
16V: 47014p, 100020p.
10V 1000 15p: 2200 25p

616p

116p
Olp

10p
12fp

BRIDGE
RECIFIERS
1 A 50V 19p
1A 100V 20p
lA 400V 25p
2A 100V 30p
2A 400V 15p

LINEAR IC s

741 ,4p
748 36p
C/0019 90p
143046 10p
CA3048 220p
CA3059 7216p
CA3060 260p
CA3080E 72p
CA3086 44
CA3130E fop
CA31307 114
CA314OT 90D
CA3140E 50p
CA3160E 100p
CA3161E 150p
CA3162E 450p
CA3189E 300p
CA3240E 110p
CA3280G 200p
1F347 tlOp
1E351 454,
LF353 S6p
LF355 Np
1E356 lap
LF357 110p

LM301A ZSp
LA4310 120p
Lk4311 70p
LM318 1509

LA4319 215p
LA4324 30p
LM334Z 90p
Llet335Z 144
LM339 50p
LM348 859

LM380 Thp
LM3811/1 146p
1M382 115p
LM384 184
1M386 110p

tray 120p
LM389 116p

164393 1000
LM3900 50p
LA439095 Sfip
1643911 125p
LM3914 250p
LM3915 250p
LA0916 250p
'imam 110p

NE531 140p
NE544 150p
NE555 16p
NE556 06p
NE564 420p
NE565 120p
NE566 156p
NE567 1409
NE570 4113p
NE571 400p
NE592 60p
NE5534P 113p
NE5534AP

120p
T8A810
TBA820 flOp
25423 135p
ZN425E 360p

ZE NE R
DIODES
2.7-33V
400mW 9p

TRANSFORMER
Min Split Bobbin

Primary: 240V
Secondary: 60-6. 9-0-9.

12 0,12, 24 0-24
PCB Mounting

3VA 2114
6VA 270p

Standard
POLYESTER CAPACITORS (Radial Lead) 250V 6VA
10n, 15n, 22n, 33n, 47n 6p: 68n, 100n 8p, 150n, 220n, 12VA
330,110p, 470n 150p; 680n 20p; 1000n 259. 24VA

MYLAR FILM CAPACITORS Medial Lead) 100V
In, 1n5. 2n2, 3n3. 4n7, 6n8, 10n Op: 15n, 22n, 33n, 47n Bp.

CERAMIC CAPACITORS 50V, (Radial Lead)
22pf -47,000pf (12 Values 4p each.

220p
2869
334

DIODES
0447
OA90
0A91
04200
0A202
15914
110916
154148
1104001
154004
154007

POTENTIOMETERS:
Carbon track. 0 25W log & linear
5K -2M smgle gang 30p
56-2M single gang DIP switch 78p
5K -2M dual gang stereo 1114

PRESET POTENTIOMETERS
Horizontal Er Vertical
0.1W 100R 1 Meg
0.25W 1005.1 Meg

7p
10p

RESISTORS 5% Carbon Film
E12 values.
0.25W 15-5MI 1p
0 5W 10 5MI 1.5p

SWITCHES
Slide 1A
DPDT 10p
DPDT c/off 15p

Sub -min Toggle
SPST on/off 54p
SP clover 809
DPDT 759
DP DT c 'off 88P

Pooh Button
Push to Make 15p
Push to Break 25p

DIAC

ST2 XP

DIL SOCKETS
Low Profile

8 pin Op 20 pin
14 pin 10p 24 pin
16 pin 10p 40 pin

22p
25p
3DP

VEROSOARDS 0.1in
clad Plain

21 0 31" 73p 52p
2
311 0 31' 113p -
31 k 5' 95p 79p
35 x 17' 325p 211p

18" 425p -
Pkt of 100 pins 50p
Spot lace cutter 118p
Pin insertion tool 142P

Retail Shop: North Parade Electronics Mollison Way.
Edgware Middlesex.

NEW! T.V. SOUND
TUNER BUILT AND TESTED

In the cut-throat world of
consumer electronics, one
of the questions designers
aoparently ponder over
is "Will anyone notice if
we save money by chopp-
ing this out?" In the
domestic TV set, one of the
first casualties seems to be
the sound quality. Small speakers
and no tone controls are common
and all this is really quite sad, as the

-
£22.95 + £2.00 P&P.

TV companies do their best to transmit the highest quality sound. Given this background a
compact and independent TV tuner that connects direct to your Hi-Fi is a must for quality
reproduction.
This TV SOUND TUNER offers full UHF coverage with 5 preselected tuning controls. It can
also be used in conjunction with your video recorder. Dimensions: 11%"x 8%"x 3%"
E.T.I. kit version of above without chassis, case and hardware. £12.95 plus £1.50 p&p.

PRACTICAL ELECTRONICS
STEREO CASSETTE
RECORDER KIT COMPLETEWITH CASE
ONLY £31.00 plus £2.75 p&p.
 NOISE REDUCTION SYSTEM.  AUTO
STOP.  TAPE COUNTER.  SWITCHABLE
E.Q.  INDEPENDENT LEVEL CONTROLS.
 TWIN V.U. METER.  WOW & FLUTTER
0.1%.  RECORD/PLAYBACK I.C. WITH
ELECTRONIC SWITCHING.  FULLY
VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TYPES.
Kit includes tape transport mechanism, ready punched and back
printed quality circuit board and all electronic parts. is. semiconductors,
resistors, capacitors, hardware, top cover, printed scale and mains transformer.
You only supply solder & hook-up wire. Featured in April P.E. reprint 50p. Free with kit.

PERSONAL LS AMPLIFIER KIT
Amplifier for your personal
stereo cassette player - as
featured in January issue of
Everyday Electronics. Turn
your personal stereo into a
mains powered home unit.
Parts:
Stereo power amp PCB with all
components, £3.50 + 75p p&p.
Power supply unit £1.95 + £1.50
p&p. Pair of eliptical speakers,
£1.50 the pair + £1 p&p. Input & output sockets and plugs, £1.50. Recommended case (for the
power supply and amp only), £2.95 + 80p p&p. P&P inclusive price of £1.75 for any two or more.

125W HIGH POWER
AMP MODULES
The power amp kit IS a module for high
power applications - disco units, guitar amplif-
iers, public address systems and even high
power domestic systems. The unit is protected
against short circuiting of the load and is safe
in ar open circuit condition. A large safety
margin exists by use of generously rated com-
ponents, result, a high powered rugged unit.
The PC board is back printed, etched and
ready to drill for ease of construction and the
aluminium chassis is preformed and ready to
use. Supplied with all parts, circuit diagrams
and instructions.

ACCESSORIES: Suitable mains power supply
kit with transformer: £8.50 + £2.00 p&p.
Suitable LS coupling electrolytic. El + 25p p&p

SPECIFICATIONS:
Max. output power (RMS): 125 W. Operating
voltage (DC): 50 - 80 max. Loads: 4 - 16 ohm.
Frequency response measured @ 100 watts:
25Hz - 20KHz. Sensitivity for 100w: 400mV
@ 47K. Typical T.H.D. @ 50 watts, 4 ohms:
0.1%. Dimensions: 205x90 and 190x36mm.

KIT BUILT
£10.50 £14.25

+Ei.isP&O +£1.15 p&p.

BSR RECORD DECK
Manual single play record
deck with auto return
and cueing lever. Fitted
with stereo ceramic cart-
ridge 2 speeds with 45rpm
spindle adaptor ideally
suited for home or disco.
£12.95 +0.75 p&p. 13"x 11" app.

SPECIAL OFFER! Replacement Stereo cass-
ette tape heads - £1.80 each. Mono: £1.50
each. Erase: £0.70 each, Add 50p p&p to order

SPEAKER BARGAINS
2 WAY 10 WATT
SPEAKER KIT
8" bass/mid range and 3/c"
tweeter. Complete with screws,
wire, crossover components
and cabinet. All wood pre-
cut - no cutting required.
Finish - chipboard covered
wood simulate. size 14'4"x
8X"x 4". PAIR for ONLY
£12.50 plus £1.75 p&p.

All mail to

21E HIGH STREET, ACTON, W3 6NG.
Note Goods despatched to U.K. postal addresses only.
All items subject to availability. Prices correct at
30/10/82 andsubject to change without notice.
Please allow 7 working days from receipt of order
for despatch. RTVC Limited reserve the right to up-
date their products without notice. All enquiries send
S.A.E. Telephone or mail orders by ACCESS welcome

ALL CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432.
(5 minutes walk from Edgware Road Tube Station)
Now open 6 days a week 9 - 6, Prices include VAT.

R C
ETI MAY 1983 75



LB ELECTRONICS
DISC DRIVE BONANZA

PERTEC FD650 DSDD 8" £199 + VAT
TEAC FD-S5F2/3 Height DSDD 80 track Brand
New £228 + VAT
Cannon 51/4" drive SSDD Shugart
Compatable £139 + VAT
The above drives are suitable for the BBC Micro, we can supply full documentation
if requested with purchase of the drives only. Also available is a word processing
package with is a tape to disc program (i.e. will not run without discdrives.

Offered with Full documentation at £9.80 pap 50p.
BRAND NEW AND BOXED PLUS DATA P&P AT COST

Apple controller card for two drives £40.00 + VAT p&p 50p
ASCII coded owerty Keyboard manufactured by Alphanumeric (Woking
UK). Model 60K brand new plus data £19.95 pap £1.50
SELLOUT used (Guarangeed replacement by usl 2716 (5v) 1.50 each
p&p 30p. 12 for £15 p&p 75p.
25 WAY 'D' Types, plugs £1.85, sockets £1.85 (solder tail) p&p 30p.
Telephone for bulk prices.
CASE model 430 Data modem, no information £30 each p&p £3.50

(Manuals available £5.00 each)

INTERSCAN ACCOUSTIC COUPLER
10" x 4" x 5" WITH ELECTRONICS, SOUND

TIGHT UNIT, FOR STANDARD GPO HAND SET.
NO DATA - £10.00 (INC VAT) P&P £1.75

8" Drive Cabinets complete with power supply (LINEAR) to take two 8"
Drives, Brand New £99.95p + VAT (carriage cost)
Twin 5" Cabinets with power supply £85.00 + VAT (to arrive shortly)
9" Green Phosphor Monitors Brand New and Cased Composite Video
Input 18mhz band width £78 + VAT each (carriage cost)

LB ELECTRONICS
11 HERCIES ROAD,

HILLINGDON,
MIDDLESEX UB10 9LS,

ENGLAND
TEL: UXBRIDGE 55399

CIRCUIT BOARD ELECTRONICS

THE NEW EXCITING

NAME IN PCB'S

FOR THE HOME ENTHUSIAST

COMPARE OUR PRICES

FOR COMPLETE PRICE LIST

WRITE TO
CIRCUIT BOARD COMPONENTS

55 MURDOCK ROAD
BEDFORD

TEL. BEDFORD 214219

------Interak 1

HOME COMPUTERS
DO NOT WORK!

You've already got a "home' computer - am I right? You
may be anyone - a Hospital Electronics Workshop, a
University Computer Dept., an Electronics Research
Establishment, or you may be just plain Joe Soap.

Either way round -- you're fed up with the boss, or your
wife (may be the same thing), always asking you - "Very
nice, but what does it de" I know you can make it do
things, so you must be pretty clever, but what a mess.
What's that heap of junk plugged n the back talk about
spaghetti!

They look lovely, home computers, don't they - until you
bolt on all the things round the back that the designer
couldn't (or wouldn't) include.

I think we both know what is needed: A "rack and card"
build it yourself system (Interak 1!). Something like Acorn's
and Tangerine's original plug in systems, before they went
on to more profitable things, but you don't want it 6502
based Interak 1 uses the Z80A, (doesn't everybody who
has any sense?).

If you use Interak 1, the Z80A CPU is on one card, the VDU
Interface is on another, Dynamic RAM on another, and so
on. Very tidy, and very modular because "any card fits in
any slot". And that ugly expansion adaptor, and the special
box of bits you've got sticking out of the back, can be neatly
re -packaged and slid into the spare slots in Interak 1.

I've got no space to say more (this advert's cost a few
hundred pounds already!), so send me a stamp I20(p)
and/or SAE, or neither, or 'phone if you prefer, and I'll send
you the 38 -page low-down.
David Parkins

P.S. Although this advert may sound a bit corny (we have to
get your attention somehow) Interak 1 really is a serious,
sensible system with thousands of cards sold, and in daily
use. Cards, Manuals, all available separately inc. circuit
diagrams.

Greenbank

Greenbank Electronics (Dept. T3E), 92 New Chester Road,
New Ferry, Wirral, merseyside L62 5AG
Telephone: 051-645 3391 (Dept T5E)

MARCO TRADING
SPECIAL OFFERS

Transistors
BC308A- PNP 30V, 0.2A, 0.3W, 130MHZ. (Similar to: BC178, 205, 213, 252,
513, 558)
Price: 10 for 50p; 100 for £3.00; 1000 for £20.00; Larger Qty prices on
application)

BC170: NPN 20V, 0.1A, 0.3W, 100MHZ (Similar to: BC108, 183, 208, 238, 383,
548, 583)
Price: 10 for 50p; 100 for £3.00; 1000 for £20.00. Larger Qty prices on
application)

BC250A- PNP 30v, 1.2A, 0.3W, 130MHZ. (similar to: BC178, 213, 252, 308,
513, 558)
Price: 10 for 75p; 100 for £6.00; 1000 for £50.00. Larger Qty prices on
application)

AU110- PNP 160V, 10A, 30W, (Similar to AU107, 2N5324, 2N5325)
Price: 10 for £12.00; 100 for £85.00

Capacitors
470u 16V Radial (25mm x 15mm-4mm lead length) 5p each: £3.00 per 100
1000u 16V Radial (30mm x 15mm-4mm lead length) 8p each: £5.00 per 100
3300u 16V Axial (50mm x 20mm) 25p each: 10 for £2.00; 100 for £15.00

Boxes
Plastic boxes complete with removable lids (Fixing screws not supplied) Size: 3" x
3" x 1Yr" Deep. Available in black or red (Please state colour when ordering). Price:
50p each; 10 for £4.00.

Transformers
Good quantity transformers with independent secondaries:
Primary: 240V Secondary 1: 15-0-15V at 1YiA per side, secondary 2: 9V at 4A (with a
bridge gives 12V DC)
Price: £2.50 each (P&P £1.20 in addition to 35p normal charge).

Multibloc 4 -Way Extension Socket
PVC body with internal cable grip fitted with 13A fuse and neon indicator. Max total
load 13A 250V; Length 101/2; Width 2/2.
Price: £4.50 each (P&P 25p in addition to 35p normal charge).

Send 35p NOW for our latest Catalogue. Fantastic value it includes capacitors.
diodes, resistors, transistors, LEDs, boxes, cable, prepaid envelopes and much.
much more.

Please add 35p postage and packing and 15% VAT to all orders.

Send orders to:

MARCO TRADING (Dept ET4)
The Maltings, High Street, Wem, Shropshire SY4 5EN

Telephone: WEM (0939) 32763
Every order receives our latest special offer lists. Or send SAE.

All orders despatched by return of mail.
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9" MONITOR in attractive case. With info E26
inch. Carr f7. Matching Keyboard with Numeric
Keypad. ASCII coded, E26 each. P&P ES. The Pair
£40, Carr E7.
12" MONITOR cased, with info, f20 each. Corr U.
Together with matching Keyboard, E35. Carr E7.
POWER UNIT 240V Input. Outputs 5V/15A;
+ 24V/1.5A; -24V/3A. E12 each. Carr E7.
INSTRUMENT CASE. standard 19" width x 16"
depth It 10" high. ES each. CArr. 0.
I.C.L. type 7181 VDU with Keyboard,
upper & lower case. £40 each.
FACITCASSETTE UNIT Model 4203 with
internal electronics £60.
FOR MORE INFORMATION CONTACT

DWAYNE STEWART

GEARED MOTOR 117/234 Volt Input 50HZ. 4" dia
x 5 3" deep. 3" shaft. New ES each P&P DI
MOTOR 12V DC Input. 3" dia x 4i" deep, 1"
shah. New 12.50 wick P&P 13.
DC MOTOR 6.12 Volts. Mechanical Constant
Speed Control 1 1" dia. ft each.
MOTOR 12V DC with pulley b semi -conductor
speed control. E1 each.
SYNCHRONOUS MOTOR 2 Phase 9 volt AC. 375
RPM. Good torque (needs 30-40 mfd capacitor.
Suitable for Robitics/Plotters etc ft each.

OTHER SYNCHRONOUS/STEPPING MOTORS
AVAILABLE. PLEASE ENQUIRE

GEARED MOTOR 12V 50HZ. 4 Watt 1 rpm, 2" dia
x 11" deep. [1.50 each.
CENTAUR FANS 41". Brand new, 100V 20W, 2
speed. 12 each P&P 12.
CENTAUR FANS 41", 115V New. £4.50 each.
MUFFIN 115V 43", unused, E3 each P&P £2.
TRANSFORMERS - All brand new, at 240 volts
input.
Sec 25.5V 2.5A. Size 3i x 21 x 21". 12.60 each.
Sec 115V1A (auto) E1.26 each. Sec 6V 1.664 f1.50

sch.
Sec 12V 100MA 50p each.
TRANSFORMER 127/220 Volt Input. Sec 12V 1A
R MS E1.50 each
TRANSFORMER 120 Volt Input. Sec 10-0-10V 1A
Arvi each
Sub Min TRANSFORMER 0-120-240V Input. Sec
12-0-12V 4VA 76p each 10 off ES
TOROIDAL TRANSFORMER 0-115-230V Input.
Sec 13.5-0-13.5V 8VA. E1.50 each 10 off £12.
TOROIDAL TRANSFORMER 0-120-240V Input.
Sec 0.12V; 0-12V I OVA per winding. Encapsulated.
E4 each. 10 off E35.
Sub Min PULSE TRANSFORMER. Sec centre tap
pad. Suitable for Thyristor triggering 20p each. 10
off £1.95.
RAPID DISCHARGE CAPACITOR El mfd 4KV ES
each P&P £2.

TELEPHONES. 706 style black, blue, green, grey.
ES each. 10 off f46.
Discoloured £4 each. 10 off C30. 746 style black or
grey 0.50 each. P&P E2 each. 4-10 units f7. Over
10 by arrangements.
TOKIN NOISE FILTER VG215FU. 250VAC 15A
50/60HZ. With fixing bracket. New f2 each.
VU METER. Scaled 0-5, size 13 x 7/8", 50p each
10 off
I.T.T. LOUD SPEAKER. 3 3" dia. 50 ohm 0.2 Watt.
New. 75p each. 10 off E5.50.
E.H.T. CABLE. Overall dia 5mm, 10p per metre.
100 metre drum E7.50 P&P C4.
Multi Colour RIBBON CABLE 10 way, 50p per
metre. 10 metres [4. 14 way 75p per metre, 10
metres £6, 100 metres £40.
ILLUMINATED ROCKER SWITCH. 2 pole 250V 8
Amp, orange, 50p each. 10 off E4.
JOYSTICK SWITCH 4 directions, E3 each. P&P
f2.
CATHODE RAY TUBES. Brand new, D14-121GM
it D14-12GH £40 each, SE5/2A/P31 E25 each.
Many others evadable, please enquire.
PCB KEYBOARD PAD. 19 push contacts, 0-9; A -F
plus 3 optional. E1.60 each. 10 off E12.
KEYBOARD PAD. 12 Alma Reed Switches, push
to make, 0-9; '; Et Blank, size 3 x 2) x 2" high, DI
each. 10 off £15. P&P E3.
EPROM 2716 Single rail, E1.50 each, 2564 £4
each.
SPECTRAL RELIANCE TEN TURN POT. 100 ohm
± I %. Brand new, 75p each 10 off ES.
SLIDER POTENTIOMETER. Twin Gang, 200K or
2M, 35p each 10 off 13.
PANEL MOUNTING FUSE HOLDER for I 1" fuse,
20p each. 10 off E1.50.
BELLING LEE CHASSIS MOUNTING FUSE
HOLDER for 1 3" fuse, 15p each. 10 off El.
I.E.C. MAINS LEAD. 2 metre length, heavy duty,
50p each. 10 off CS.
4 CORE CURLY WIRE extending to 2 metres, 20p
each, 10 off £1.90.
MICROPHONE/EARPIECE INSERTS. Brand
new. 75o each. 10 off CS.

EXECUTIVE TELEPHONE -PUSH BUT-
TON. Functions include 10 number
memory; repeat dialing; internal Mic-
rophone & Speaker and separate handset
etc. Will connect direct to British Telecom
System. BRAND NEW. ONLY £25 ea.
P&P£4.
PUSH BUTTON TELEPHONES for Inter-
nal Systems. BRAND NEW. P&P £2 ea.
746 style Two Tone Grey £8 each.
KRONE type FeTAp 731. Beige. £6 ea.
Quantity discount - Please Enquire
Minimum Order of Goods £3. Minimum P&P
f1.50. VAT at 15% MUST be added to TOTAL OF

GOODS ft PACKAGING.
Many more components and teat equipment

amenable. S.A.E. or telephone for lists.

VISA
STEWART OF READING

110 WYKEHAM ROAD, READING, BERKS. RG6 1PL
Tel: 10734 68041

Callers welcome 9 am -5.30 pm Monday to

ZX81 OWNERS
SPECIALISED PRODUCTS

MODULAR EASY TO USE
FOR HOMEIINDUSTRY Et
EDUCATION

TE10 INPUT/ OUTPUT PORT - Easy to use. Fits between ZX & RAM
PACK/PRINTER lit required). No skill required to connect. Can be used for
such things as:- motor control; sound/music generators, connection to
printers/floppy discs/light pens/other computers, temperature monitoring,
square wave generating, control of rotating aerials, even train sets etc. Port has
16 programmable 1/0 lines and may be used without any electronics knowledge
to connect other add-ons. Motherboard required ONLY when two or more add-
ons are used at any one time.
FULLY ASSEMBLED £17.96.
KIT (WITHOUT CASE) f14.96.
TE12 4 CHANNEL RELAY BOX - To suit Port Contact rating: - 240v
AC/1,5A - 24V DC or 110V AC/3A. Up to 4 units i.e. 16 relays can be
operated £14.96.
TE16 8 WAY TRANSISTOR DRIVER - E9.95
TE17 8 WAY SWITCH UNIT (EDUCATIONAL) - E12.96
TE18 8 WAY INDICATOR UNIT (EDUCATIONAL) - £12.96
TEM JOYSTICK b FREE GAME - 12 Joysticks may be connected via
Motherborsd.) £12.95
7E30 MOTHERBOARD - Allows multiples combinations of add-ons - up
to 16 1/0 line may be used - £15.95
TE40 8 CHANNEL analogue to digital unit £24.95
7E126 POWER SUPPLY - 6/7.5/9V DC at 300 mA - Required for use with
add-ons TE12/15 Et 18 £4.86
23 + 23 WAY ZX Edge Con £2.96. Contact cleaner E2.30.
16 WAY SINGLE SIDED EDGE CON £1.96. EXTENDED PIO NOTES £1.

PRICES INCLUDE VAT

Receipts always provided; - Delivery normally ex -stock. ADD
50p towards p&p on all orders under L70.00, with the exception
of accessories, e. g. Edge on. Full instructions and examples with
all products.
SEND S.A.E. FOR CATALOGUE. TELEPHONE ORDERS
ACCEPTED.

THURNALL (ELECTRONICS) ENG.
111176.7M DEPT PCT, 95 LIVERPOOL ROAD. I IC

CADISHEAD, MANCHESTER M30 5BG
TEL: 061-775 4461 (24 hour)

ROBOTICS
FANS!!!
LOOK!!

"BIG TRAK" MOTORIZED GEARBOX
These units are as used in the "Big Trak" computerized vehicle, and offer the experimenter in
robotics the opportunity to purchase the electro-mechenical parts required in building remote con-
trolled vehicles. The unit comprises:

a) 2 x 3V motors, linked by a magnetic clutch, thus enabling turning of the vehicle;
b) A gearbox contained within the black ABS housing reducing the final drive speed to

approx 5Orpm.
Data is supplied with the unit showing various options on driving the motors, as well as a direction
controller circuit, enabling the unit to turn right, left or go straight ahead.

AA NI -CADS 10 for £9.95
Brand new nickel cadmium batteries by GE, stan-
dard 1.2V at 450mA/H. Professional quality with
solder tags both ends. Special price, C1.40 ea. 10
for £9.95; Box of 80 £65.
Mead Charger: Charges up to 4Aa,C or D cells +
Pea Only £7.95.

NOW
REDUCED
TO £3.95

ELECTRO DIAL
Electrical combination lock -tor maximum security -
pick proof. One million combinations!! Dial is
turned to the right to one number. left to a second
number, then right again to a third number. Only
when this has been completed in the correct
sequence will the electrical contacts close. These
can be used to operate a relay or solenoid.
Overall die 65mm a 60mm deep. Only £3.95.

FERRIC CHLORIDE
New supplies lust arrived - 250mg bags of
granules, easily dissolved in 500m1 of water. Only f
C1.15. Also abrasive polishing block 95p.

STABILIZED PSU PANEL
A199 A versatile stabilised power supply with
both voltage (0-30V) and current (20mAr2A) fully
variable. Many uses inc bench PSU, Ni-cad
charger, gen. purpose testing. Panel ready built,
tested and calibrated £7.75. Suitable transfor-
mer and pots £6.00. Full data supplied.

REED RELAYS
Manufacturers rejects - DIL and other PCB
mounting types. SP, DP and 4P- make, break and
c/o contacts. Not tested, so may may be only par-
tially working or o/c etc. so very low price- pack of
10 assorted £1; 25 £2.00; 100 £7.00.

TELESCOPIC AERIALS
As used in Sinclair microvision. 9 section 100-
610mm Only 95p.

IN4148 - BEST PRICE
EVER

Supplied in packs of 100. by Toshiba £2 per pack;
3 packs £5.50; 10 packs £15; 25 packs £32;
100 packs £115.

COMING SOON . . .

MORE COMPUTER GAMES PCB's
- MICROMMONS, ALPHIE,
AVENGER, INTRUDER, AND

STARIIRD

COMPUTER BATTLESHIPS
Probably one of the most popular electronic
games on the market. Unfortunately the design
makes it impractical to test the PCB as a working
model, although it may well function perfectly.
Instead we have tested the sound chip, and sell
the board for Its component value only (PCB may
be chipped or cracked), SNI376477 sound IC;
TMS1000 u -processor; bait clips, R's, C's etc.
Size 160 x 140mm. Only el .50. Instruction book
and circuit 30p extra.

SIMON GAME
Simon is back again. Another supply of ready built
PCB's for this flashing light/pulsating tone com-
puterised game is now with us, Supplied tested
and working with speaker and instructions.
£4.95,

LIE DETECTOR
Not a toy, this precision instrument was orginally
part of en "Open University" course, used to
measure a change in emotional balance. or as a
lie detector. Full details of how to use it are given,
and a circuit diagram. Supplied complete with
probes, leads and conductive jelly. Needs 2 41/2V
bans. Overall size 155x100x100mm. Only £9.95
- worth that for the case and meter alone!

2N3055 SCOOP!!
Made by Texas - full spec devices, 60p each; 10
for £4; 25 for EP; 100 I or £34; 250 for £75; 1000
for C265.

COMPUTER SOFTWARE -
EDUCATIONAL, UTILITY,

GAMES
We now sell a range of tapes and books for
DRAGON 32, SPECTRUM. Z X81. BBC and VIC20.
Send sae. for list stating for which computer
required, or call in our shop.

WHOLESALE LIST
We have in stock many millions of components -
we supply shops. M/O companies, Schools.
Industrial Users etc. Can we supply you, too? Our
quantity (100+) prices for new full -spec compo-
nents is very competitive. Ask for our free bulk -
buyers list.

GREENWELD
443A MILLBROOK ROAD, SOUTHAMPTON SO1 OHX

All prices include VAT - just add 50p post. Tel 772501
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hi! pernwmance hi! competitive hi!

OSCILLOSCOPES
with

PERFORMANCE,

QUALITY& RELIABILITY
at the

RIGHT PRICE

CS 1577A - 35 MHz - Dual Trace -2 mV/div
CS 1566A - 20 MHz - Dual Trace -5 mV/div
CS 1560AII - 15 MHz - Dual Trace - 10 mV/div
CS 1562A -10 MHz - Dual Trace -10 mV/div

Features include

 Large Bright Rectangular CRT- Graticule
Illumination

 Sweep Times from 0.1 ,us/div plus x 5 MAG
 Auto Trigger -Single Sweep -Hold Off -Delay

Line
 Excellent Video Sync - Line and Frame
 Single, Dual ADD, SUB, ALT, CHOP and X -Y

modes
 TTL Intensity Mod - UNCAL. LED indicators
 Front panel control of Trace Rotation, Astig and

DC Balance of Vert Amps
 FREE 2 YEAR Guarantee (inc pick up and

return)
 Prices from just over £200

Also AVAILABLE a range of more than 200scilloscopes from 1 to 100 MHz
Real Time, Digital Storage, Battery Portable, X -Y and Programmable -
DMMs - Frequency Meters - Electronic Voltmeters - Power and DIP
meters - Variable Power Supplies - Noise meters- Signal Sources, AF,
RF, Function, Sweep, TV Pattern and Stereo - Wow and Flutter etc etc.
Ask for FREE Data and Prices.

House of Instruments
Clifton Chambers, 62 High Street
Saffron Walden, Essex CB10 1EE
Tel: (0799) 24922 Telex: 818750

TR IC),
DEPT ETI

hi! competitive hi!

Extended
CREDIT
available
11.61.11.4.11

VISA

III=

OP
1.10

EMS

1=1411

a

House of Instruments Ltd.

* * OPEN ALL HOURS * *
The new EMOS ELECTRONIC COMPONENT
WAREHOUSE is now open Monday to Saturday 9 a.m. to
4p.m. You will easily find us opposite the John O'Gaunt Hotel
on the A45. Even more Fantastic bargains to be found.

LARGE ELECTROLYTES: CMOS :°04
Si, 'a 4066 tw 4034

:4
4124 443

* Cornputer Grade.
S. 1 1p.1 N

4021

4027
314
36p

4011

4012
lip 4069
IN10 01

10,
154

0507
4503 HS

41
45.3

* Made by Sprague or General Electric.
* Following values available:.

6007 111,
4 16,
4007 17p

4023
4024
441T5

IN
asp

4043
NY
4544

II, 4071
36, MU

1 lip 4073

lip
lip
lip

4507 at,
4501 307
4510 Or

1555 SW
4556 4N
4566 fir

185.000 @ 15V
4006 Sip
cog No

4026
4027

135,
12p

1046
4017

4015
73, 1016

IN
74,

4511 311p

4517 63,
45.4SN
15il

300,000 @ 70 * Ideal for power supplies. 4010 4021 lip NW 31, 4077 11. 4511 rap

120,000 @ 15V is Prices - fantastic value
1011
1012 IN

.11619

VW
lip
1W

4049.1 lap 4074 11,
alp 10.1IN

451S 1N,
516 IN

100,000 @ 30V at only 13.50 each.
71,0000 400 * Postage and packing: -

4013 al,
shi
4015 36,

4031

4012
4033

II,
IS.

134

71052

4053
4054

4bp 4062
46, gm
174 4069

IN
so.

1723

4515 lip
rsis
0570 aN

60,000 @ 400 1 or 2 capacitors - 11.00
4016 36,
4311 Sip

4034
4035

1 SS,
Nip

4055
4056

173p 4013
127, 6004

IN
134

4521 No
1576 Si.

9,000 @ 50V 3 or more - 11.50 4011 lip 0136 031, 4063 lap 4095 144 4577 II,

0
25W-0 Connectors -
Male & Female - Solder Lug E1.40

8255 P.I.A. E1.90
2N3055 £0.35

Regulators
7805 +5V @ 1It £0.40
7905 -5V @) 14 £0.55

CV 7644 (mifitery13C107) Only E0.09

Fuseholders - 20mm - Panel E0.40

BENCH POWER SUPPLY
See construcitonal
article in February '82
"Practical Electronics"
Available in kit form or
built up.

Prices (Inc VAT p+pl:
Kit Built
E44.00 E72.00

3

8C108810, BC149 7p BC17 1813p BC182P 10, BC212B 9p BC302 40p BC350A17p BC558A14P
BC114 15p BC154 23p BC173 10p BC1831. 9p BC212L 9p BC307Al2p BC351B22p BC612L 17p
BC115 17p BC157 10p BC173814p BC205825p BC213L8 9p BC308 13p BC371A20, 8C714130,
BC125633p 13C159 12p BC178 13p BC205 25p BC237 12p BC317 13p 6C,446 27p
BC137 35p BC170C16p 8C1781320, BC206 25p BC238A13, BC320 22p 60547 lip
BC145 22, BC171 111, BC179 20p EIC2078214 BC239 13p 8C327 lop BC5561313,
BC147 10p BC182L 9p BC2121 Op BC300 42p BC337 13p

I 1/4 OOSIOOQUQ_O

Dept 4E, High March, Daventry, Northants NN11 4HQ
Tel: 03272 5523 Telex: 311245 GRENEL G.

Please add 50p per order post and packing -except
where higher Ls indicated plus 153/4 VAT on total.
No VAT on overseas orders - postage It cost
cheques and P.O. payable to EMOS Ltd. Allow up
to 14 days for delivery. Send large SAE for
comprehensive catalogue.

FOR HI-FI &E LECTRON ICS ENTHUSIASTS!
We are the specialists of electronic kits. A catalogue with complete range of
products including pre -amp modules, power amp modules, pre and power amplifier
modules, complete kits of amplifiers, equalizers, reverberation amplifiers (with
cases), alarm clocks, appliance timers, CB amplifiers, test equipment, control
(electronic touch switch, sound activated switch, light activated switch, infra -red
remote control), music generators, battery fluorescent light and high quality black
anodised amplifier cases .. . etc. with illustrative pictures now available at the cost
of 60p including P + P, together with a 10% discount voucher for your first order.

EQUAUZER ft REVERBERATION

AMPUFIER
Equaliser Built £73.50

......
---- --"..-.... ..............

--- - ,-.... Reverbervator
Built £79.50

All prices include VAT

HI -Fl AMPUFIER MODULES

TA .323A 30W + 30W stereo amplifier
£18.96 Kit E23.96 Ass.

TA -28060W  60W stereo amplifier
E27.50 Kit E32.50 Asa.

TA -920 70W -i- 70W stereo amplifier
E36.50 Kit E41.60 Ass.

CONTROL MODULES

lidki(i "Ai
ill 11 --ie

TV 7 Electron, touch switch
12.90 Kit £3.70 Ass.

TV -11 Light activated switch
E2.20 Kit 12.70 Ass.

TY-18 Sound activated switch (Clap -switch)
E4.60 Kit 6.20 A.

TY-38 Sound activated switch Ivoice-switch)
E5.50 Kit E8.50 As'

TV -41 Infra -red remote control (Receiver and
transmitter) E17.20 Kit E18.90 Ass.

PROFESSIONAL RACK

MOUNTING CABINET

Available Soon
 Wholly made of black anodised aluminium
sheets  Suitable for high quality amplifiers
and many other purposes  Top, bottom and
rear cover removable for access  Different
sizes available  Compatible price  Front
panel is of brushed aluminium finish

To: Concept Electronics Ltd., 51 Tollington Road, London N76PB
Mall orders only
Please send me the electronic kits catalogue Er the 10% discount voucher for my
first order. I enclose 60p in stamps/cheque/postal order. Make cheques payable to
Concept Electronics Ltd.

Name

Address

Block caps please
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PROJECT

STAGE LIGHTING
PART 4

Design by David Colven and Ian Cleverley.

l I
rne C:15I. 7

RV1

utO

SRO{

TON TRIAL BOARD l

CIO

111

rpr:

0 0 C

PARTS LIST

FROM
AUTOF ADE} UNIT

AND VE

MASTER

BLACKOUT

OV

OV

5V

E1

LEZ*LE]*LES

LES

EIO*LEI,*LEIS*LEIS
SI.
EIS

DZ

06

07

(W)
FROM PTA?

L1NK SE LECTS CHANNE L NUMBER
CHANNEL 0 SHOWN SELECTED

Above is the overlay for one autofade
card and left, the overlay for one of
the triac boards.
No PCBs are given for the power
supplies as these consist of little more
than strings of capacitors in parallel
and methods such as Veroboard are
cheap and easy to employ.

Resistors (all %W, 5%)
R61,84 4k7
R62,77 470R
R63,75 100k
R64,76 10M
R65 4M7
R66,78 2M2
R67 1M2
R68 560k
R69 270k
R70-74 10k
R79 47k
R80 330R
R81,85 100R
R82 1 k0
R83 120k

Potentiometers
RV1 10k linear
PR1-4,10-13 2k2 miniature vertical

preset

PR5

PR6,7

PR8

PR9

Capacitors
C7
C9

C10

C11,12

470k miniature vertical
preset
IMO miniature vertical
preset
10k miniature vertical
preset
47k miniature vertical
preset

4u7 16 V tantalum
100nF polycarbonate or
similar
100nF mains -rated
capacitor (eg IS or
mixed dielectric)
47nF mains -rated
capacitor

Semiconductors
IC27,28 4016B

IC29,30
IC31,32
IC33
IC37
Q3,6,7
Q4
Q5
SCR1
D64-79
ZD2

741
74LS75
opto-isolator eg CNY17
4028B
BC108
BC214L
TIS43
TIC246D
1N4148
12 V 400 mW zener

Miscellaneous
SW4,6 SPST toggle switches
SW5 SPDT toggle switch
Li 14 turns of 15 A cable on

a 3/8" ferrite rod
LP1 lamp to suit
FS1 10 A fuse and fuseholder
PCBs (see page 87)
sheet aluminium for heatsink

ETI
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FTESTEQUIPMENT CENTRES OPEN

sOiDx EDLASy Os NA Dw I ES EP KL A V

RETAIL  MAIL ORDER  EXPORT  INDUSTRIAL  EDUCATIONAL

DIGITAL MULTIMETERS (UK C/P Free)

- . AFL VPf-IS'Vmra
-

ti
iL881 - -. I".11m1  - 311.1)16er -

SPIV - 0
HAND HELD With tree carry case
KD25C13 range 0.2A DC 2 meg ohm £24.95 tiN '.,. .-,. ''kek

KI/305.16 range 10A DC. 2 meg ohm £29.95
K0300*26 range IA AC/DC 20 meg ohm £34.95
KD55C.28 range 10A AC/DC 20 meg ohm £39.95 BENCH MODELS

6010+22 range IDA AC/DC 20 meg ohm £3440 TM35.3. 27 range LCD 2A AC/DC £86.25
7030+ As 6010 but 0.1% basic. £41.30 TM35.5. 29 range LED IDA AC/DC £86.25
KI/615.16 range IDA DC 2 meg plus Hle tester£39.95 TM351. 29 range LCD IDA AC/DC £113.85
1891A30 range 10A AC/DC.20 meg plus Me 2001 28 range LCO 10A AC/DC plus 5 range
tester EsgsE Cap. Meter with case £108.00
HAND HELD AUTO RANGE TM451 4,/2 digit LCO every acuity 10.02%1 £171.00
0 912350.21 range 10A AC/DC 20 meg ohm 1503a 43/4 digit LCD every facility [0.05%I £171.00
(Miniature! £49.95 15031Ia 0.03% basic version of above £189.00
N03016 range 0.2A AC/DC 2 meg ohm £41.95 Optional carry case £6.84
11030/11 As above plus cont buzzer £44.50
18031 22 range 10 AC/DC 2 meg ohms plus cent.

+Optional carry case £2.95 EQUIPMENTALWAYSBAEORNGAINS

IN
buzzer £58.95CALLERS
FREQUENCY COUNTERS r ) SIGNAL GENERATORS

..,...,..
1220/240v ACI

111111111., ,i
. I

------

. . , , i '
G , II ,, LL,: R:64evIg

::TtEpok
.. _ .

PFM200A 200 MHZ hand held pocket 8 digit
LED £67.50
8110A 8 digit LEO bench 2 ranges 100 MHZ £77.00
861089 digit LED bench 2 ranges 600 MHZ £113.85
80008 9 digit LEO 3 ranges 1 GHZ £178.00
TF040  8800 LC040 MHZ £126.50
TF200  8 digit LCD 200 MHZ £166.75
Optional carry case £6.84
Prescalers - Extended range of most counters
TP600 600 MHZ £43.00
TP1000 1 GHZ £74.00

FUNCTION: All sine/sguareitriangle/TTL. etc
16100 I HZ - 100 KHZ £90.00
TG102 0.2 HZ - 2 MHZ £166.75
PULSE
18105 VaT1OUS facilities 5 HZ - 5 MHZ £97.75
AUDIO: Multiband Sine/Square
LAG27 10 Hz to 1 MHz £90.85
116202A 20 Hz to 200 KHz !List £94.501 £83.50
RF
50402 100 KHz to 30 MHz [Last le* £59.95
LSG17 100 KHz to 150 MHz £79.35

ELECTRONIC INSULATION TESTER
AUDIO  RF  FUNCTION  PULSE

TF 501 500 V/D-100m with carry case £63.00 OSCILLOSCOPES ____-.01...w
t;E: ...... '

MULTIMETERS ZVI
da

iiimii . 1 a-i
(UK C/P 65p)

C7061 50K/V 21

L4111,,,t
..-- t

4b4"..1ranges.
Range doubler 10A W.

F3-1--szconli
: _

SPECIAL PRICE £15.95-
ETC5000/500I 21 ranges. 50K/V.
Range doubler. 10A DC. £16.50

TMK500 23 ranges 30K/V. 124 OC plus
cont. buzzer. £23.95
NR56A 20K/V. 22 range pocket £10.95
EU102 14 range 2K/V pocket £5.95

830A 26 range 30K/V. IDA AC/DC overload
protection. etc. £23.95
360TI123 range 100K/V. Large scale
10A AC/DC plus Ale £36.95
AT1020 18 range 20K/V. Deluxe plus Hie
tester £17.50
ST303TR 21 range 20K/V plus Hfe tester £16.95
ON 36016 19 range 20K/V plus Hle tester £13.95

Full specilication any m del on request. SAE by post.

'NM* Series HAMEG 'SC' THANDAR:
TV Series TRIO: '3' Series CROUCHSINGLE

TRACE
3030 15 MHZ 507 95mm tube plus component
tester C/P C3.00 £177.10
SCI1011. Miniature 10 MHZ battery portable
Post free
NM103 15 MHZ 2mV. 6 x 7 display plus

£171.00

component tester C/P £3.00 £181.70
Optional carry case £6.84 AC adaptor £6.69
Nicads £12.50
DUAL TRACE (UK C/P f4.00)
11M203/4 Dual 20 MHZ plus component
tester £303.60
CS1562A Dual 10 MHz (List £321.001 £269.50
3131 Dual 15 MHZ  component tester £276.00

VARIABLE POWER
SUPPLIESIUK C/P £1.001

s - -
PP241 0/12/24V. 0/1A. ±

£35.00 ics!..
PP243 3 amp version £59.95
PS 1307S 8/15V 7 amp twin Meter £24.95

CS1566A Dual 10 MHZ All lacIlitieslUstE401.351

HM204 Dual 20 MHZ plus component tester E349.541
sweep delay. £419.75
CS1820 Dual 20 MHz with extra facilities

(List £508.301 £485.00
OPTIONAL PROBE KITS
XI £7.95 VIE £9.45
XI - X10 £10.50 0100 £16.95

DIGITAL THERMOMETER
TH301 LCD -50L'C 10X750' with N
thermocouple £68.43

HIGH VOLTAGE METER
Direct reading 0/ 40 KV.
20K/Voll. IUK C/P 65p1 £23.0011111.11

DIGITAL CAPACITANCE
AC CLAMPMETER
ST300 0/300A, 0/86
VAC. 0/1 Kohm 9 ranges
With carry case (UK C/P 65p1 £28.50

METER
al pl to 2000 mid LCO 8 ranges
DM6013 £52.75 ICarry case £2901

LOGIC PROBES
LPIO 10 MHZ £28.50
LDP076 50 MHZ with carry case

TRANSISTOR TESTER
Direct reading PPP: NPN. etc.
TC1 £21.95

C/P 65p1
and accessories £71.30 tterf GIN. tellf:

SEND

AUDIO ELECTROnICS
301 EDGWARE ROAD. LONDON
ALSO AT HENRY'S RADIO,
404/406 EDGWARE ROAD.

LARw-
Sur:let:Ste

SAE UK 20
G

.

E

W2 1BN. TEL: 01-724 3564 all Ilial
Order by Post Mtn CHEQUES/ACCESS/

LONDON W2. TEL: 01-723 1008 l',=:::::::=V:s1:4"',,........,_

,PRICES

v4r °E.

'.----

SPEAKER BUILDERS!

The IMF Electronics 128/20 is a 'new technology' bass
driver of massive construction yet occupying the same baf-
fle cutout as the widely -used KEF 8139. By further
development of the rigid piston concept, including the
adoption of fibreglass and styrene cone materials, IMF
Electronics' engineers have created a bass driver of advan-
ced performance offering high power handling, low distor-
tion, fast behaviour on transients and a free air resonance
typically only 20Hz.
Information on the 128/20 and other fine drivers by IMF
Electronics appears in our 1983 catalogue together with
practical construction data including active operation. We
would appreciate 4 x 16p stamps please (3 dollars over-
seas). Bona fide dealer enquiries welcome.

BADGER SOUND SERVICES LTD
46 WOOD STREET,
LYTHAM ST. ANNES,
LANCS. FY8 4QG
Telephone: 0253 729247
(closed Mondays)

IN[[ -
-1

111i I IIIr,.11 s

- -

C.M.O.S.
4000 10p
4001 10p
4002 10p
4006 40p
4007 12p
4008 30p
4009 22p
4010 22p
4011 10p
4012 10p
4013 18p
4014 40p
4015 36p
4016 16P
4017 30p
4018 40p
4019 22p
4020 40p
4021 35p
4022 35p
4023 12p
4024 30p
4025 12p

SCRS
C106D

53 Edgeworth, Heron Garden, Yate, Avon giMg
MAIL ORDER ONLY

CHEAPEST COMPONENTS PRICES!
Please add 50p P&P and 15% VAT

Rocar Electronics
I

4027
4028
4029
4030
4035
4037
4040
4041
4042
4043
4044
4045
4046
4047

18p
36p
40p
14p
50p

E100
36p
36p
35p
40p
40p
85p
40p
36p

All devices full spec
Brand new and guaranteed

4048
4049
4050
4051
4052
4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078

35p
20p
20p
40p
45p
40p
20p
12p
12p1

12p
12p
12p
12p
40p
12p
12p

4081 12p
4082 12p

40p
60p
66p

Triacs
TIC 2060
TIC 225D
TIC 226D

50p
60p
80p

TIC 236D 90p
TIC 246D E1.50

Voltage Regulators
7805 5V 1 amp T0220 30p
7812 12V 1 amp T0220 30p
7815 15V 1 amp T0220 30p
I.C. Sockets
8 pin -6p 18 pin - 10p 24 pin -

15p
14 pin -7p 20 pin -12p 28 pin -
20p
16 pin -7p
L.E.D.s
Red
Yellow
Green

40 pin -20p
3mm 5mm

8p 8p
SP 8P
SP SP

VARIABLE VOLTAGE POWER SUPPLIES MULTIRAIL POWER SUPPLIES FOR
1 - 30v 1.5A f38.75 0 - 30v 1 5A [39.99
1 - 30v 3A f42.99 0 - 30v 3A E44.50
1 - 30v 5A E46.75 0 - 30v 5A MAE
1 - 30v 104 E65.99 0 - 30v 10A E58.99

CONSTANT VOLTAGE/CONSTANT
CURRENT SUPPLY
1 - 32V/100mA - 5A C55.90

HIGH EFFICIENCY SWITCHING POWER
SUPPLY
2 - 32V 4A Max £52.99

ALL THE ABOVE SUPPLIES ARE FITTED WITH QUICK
FIT METERS. IF MORE ACCURATE METERING IS
REQUIRED PLEASE ADDE E3.00. FOR DIGITAL
METERING ADD £15.

NICAD CONSTANT CURRENT CHARGER FOR ALL
DOMESTIC BATTERIES £11.99

MICROS ETC.

5v 5A, 5v 1A, 12v 1A, 121A. 24v 1A £34.50

ISv HAS CROWBAR OVERVOL TAGS PROTECT ION]

OTHER SUPPLIES FOR MICROS

5v 3A 025.99 5v 5A £28.99 5v 10A £35.99
12v 1A £12.45 12v 3A C27.95
IALL THE ABOVE HAVE CROWBAR OVER VOL 'AGE PROTECTION

1 - 15v 3A [27.99 1 - 15v 5A
- 2 - 15v 3A . 029.99 2 - 15v 5A
SWITCHMODE P S U 5v 5A

C.B. RADIO E.T.C. POWER SUPPLIES
12v 13.8v 3A E19.99 12v 13.8v 5A 025.99
12,13.8v 10A 034.99

IP,WIt1-1CROVVIIAR OVERVOL IAr,I PROlf, ,

S A E FOR LISTS

£34.99
£35 99
035.75

ALL POWER SUPPLIES ARE FULLY STABILISED AND OVERLOAD PROTECTED ALL PRICES A. INCLUSIVE AND INCLUDE CARRIAGE

EDWARDS ELECTRIC
UNIT 3, MILL LANE, CHURCH STREET, BRIDGWATER, SOMERSET TA6 5AT
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electronics today international

BOOK SERVICE _

How to order indicate the books required by ticking the boxes and send this page, together with your payment. to ETI Book Service.
Argus Specialist Pdblications Ltd. 145 Charing Cross Road. London WC2 OEE Make cheques payable to ETI Book Service. Payment in
sterling only please. Prices include postage and packing. Pricesmay be subject to change without notice.

BEGINNERS GUIDES
Beginner's Guide to Basic Programming Stephenson
Beginner's Guide to Digital Electronics
Beginner's Guide to Electronics
Beginner's Guide to Integrated Circuits
Beginner's Guide to Computers
Beginner's Guide to Microprocessors

£4.96
£4.96
£4.96
£4.96
£4.96
E4.96

COOKBOOKS
L Master IC Cookbook Hallmark
E Microprocessor Cookbook M. Hordeski
E IC Op Amp Cookbook Jung

PLL Synthesiser Cookbook H. Kinley
E Active Filter Cookbook Lancaster
[I TV Typewriter Cookbook Lancaster
E CMOS Cookbook Lancaster
E TTL Cookbook Lancaster
E Micro Cookbook Vol. 1 Lancaster
E BASIC Cookbook K. Tracton
E MC6809 Cookbook C. Warren

ELECTRONICS
Principles of Transistor Circuits Amos
Design of Active Filters with experiments Berlin

E 49 Easy to Build Electronic Projects Brown
E Electronic Devices & Circuit Theory Boylestad
Ei How to build Electronic Kits Capel
IT How to Design and build electronic instrumentation Carr
E Introduction to Microcomputers Daglecs
[- Electronic Components and Systems Dennis

Principles of Electronic Instrumentation De Sa
E Giant Handbook of Computer Software
E Giant Handbook of Electronic Circuits
E Giant Handbook of Electronic Projects
E Electronic Logic Circuits Gibson
E Analysis and Design of Analogue Integrated Circuits Gray
E Basic Electronics Grob
E Lasers - The Light Fantastic Hallmark

Introduction to Digital Electronics & Logic Joynson
7 Electronic Testing and Fault Diagnosis Loveday
E Electronic Fault Diagnosis Loveday
E Essential Electronics A -Z Guide Loveday
E Microelectronics Digital & Analogue circuits and systems
Millman

103 Projects for Electronics Experimenters Minis
[ VLSI System Design Muroga
p Power FETs and their application Oxner
E Practical Solid State Circuit Design Olesky
E Master Handbook of IC Circuits Powers
 Electronic Drafting and Design Raskhodoff
 VOM - VTVM Handbook Risse
E Video and Digital Electronic Displays Sherr
p Understanding Electronic Components Sinclair
E Electronic Fault Diagnosis Sinclair
E Physics of Semiconductor Devices Sze
p Digital Circuits and Microprocessors Taub
E Active Filter Handbook
E Designing with TTL Integrated Circuits Texas
E Transistor Circuit Design Texas
E Digital Systems: Principles and Applications Tocci
E Master Handbook of Telephones Traister
E How to build Metal/Treasure Locators Traister
E 99 Fun to Make Electronic Projects Tymony

- 33 Electronic Music Projects you can build Winston

£8.65
£6.60

£13.15
£6.60

f12.00
£9.95

£10.85
£10.00
f14.00

£5.20
£5.95

£8.50
f10.40

£5.20
£11.95

£3.55
£7.95
£7.20

£15.00
£11.40
£11.00
£14.75
£9.95
£5.55

£26.95
£10.50

£6.60
£5.25
£6.60
£5.75
£7.20

£11.80
£7.25

£30.00
£23.00
£8.40

£10.95
£21.85

£7.25
£25.40

£7.50
£4.50

£14.50
£32.00

£6.50
£14.00
£14.00
£11.85

£8.65
£5.20
£7.25
£5.95

COMPUTERS Et MICROCOMPUTERS
p BASIC Computer Games Ahl
E From BASIC to PASCAL Anderson
E Mastering Machine Code on your ZX81 T. Baker
E UNIX - The Book Banaham
IT Z80 Microcomputer Handbook Barden
[1 Microcomputer Maths Barden
E Digital Computer Fundamentals Barter
E Visicalc Book. APPLE Edition Bell

Visicalc Book. ATARI Edition Bell
E Introduction to Microprocessors Brunner
p Programming your APPLE II Computer Bryan
E Microprocessor Interfacing Carr
E Microcomputer Interfacing Handbook A/D & D/A Carr
E Musical Applications of Microprocessors Chamberlain
E 30 Computer Programs for the Home Owner in BASIC
D. Chance
p Microcomputers Dirkson

APPLE Personal Computer for Beginners Dunn £8.50
Microcomputers/Microcomputers - An Intro Gioone £10.90
Troubleshooting Microprocessors and Digital Logic Goodman £7.95

£6.35
£7.95
£6.95
£7.80

£10.00
£10.75

£9.20
£14.50
£14.50
£22.00

£7.95
£6.60
£8.10

£25.50

£7.95
£7.95

, Getting Acquainted with your VIC 20 Hartnell
Li Getting Acquainted with your ZX81 Hartnell
0 Let your BBC Micro Teach you to program Hartnell
E Programming your ZX Spectrum Hartnell
0 The ZX Spectrum Explored HArtnell
0 How to Design, Build and Program your own working Computer

System Haviland £7.95
E BASIC Principles and Practice of Microprocessors Heffer £7.15
E Hints and Tips for the ZX81 Hewson £5.25
E What to do when you get your hand on a Microcomputer
Holtzman £8.65
0 34 More Tested Ready to Run Game Programs in BASIC Horn £6.60
E Microcomputer Builders' Bible Johnson £10.75
0 Digital Circuits and Microcomputers Johnson £13.00
0 PASCAL for STudents Kemp £7.20
11 The C - Programming Language KErnighan £17.20
0 COBOL Jackson E7.95
0 The ZX81 Companion Maunder £9.50
0 Guide to good Programming Practice Meek £5.70
E Principles of Interactive Computer Graphics Newman £12.95
E Theory and Practice of Microprocessors Nichols £11.35
E Exploring the World of the Personal Computer Nilles £11.35
n Microprocessor Circuits Vol. 1. Fundamentals and
Microcontrollers Noll £8.90
E Beginner's Guide to Microprocessors Parr £5.10
E Microcomputer Based Design Peatman £10.50
E Digital Hardware Design Peatman £9.10
El BBC Micro Revealed Ruston £9.45
E Handbook of Advanced Robotics Safford £12.15
n 1001 Things to do with your own personal computer Sawusch £7.50
E Easy Programming for the ZX Spectrum Stewart £7.15
E Microprocessor Applications Handbook Stout £34.40
E Handbook of Microprocessor Design and Applications
Stout £37.60
0 Programming the PET/CBM West £17.80
n An Introduction to Microcomputer Technology Williamson £6.20
E Computer Peripherals that you can build Wolfe £10.50
p Microprocessors and Microcomputers for Engineering Students
and Technicians Wooland £6.60

£8.50
£5.95
£7.90
£8.50
£6.95

REFERENCE BOOKS
E Electronic Engineers' Handbook Fink
n Electronic Designers' Handbook Giacoletto
n Illustrated Dictionary of Microcomputer Technology
Hordeski
n Handbook for Electronic Engineering Technicians Kauffman
E Handbook of Electronic Calculators Kauffman
E Modern Electronic Circuit Reference Manual Marcus
n International Transistor Selector Towers
p International Microprocessor Selector Towers
n International Digital IC Selector Towers
n International Op Amp Linear IC Selector Towers

Illustrated Dictionary of Electronics Turner

£56.45
£59.55

£7.25
£27.50
£34.40
£40.70
£10.70
£16.00
£10.95
£8.50

£12.95

VIDEO

 Servicing Home Video CAssette REcorders Hobbs
El Complete Handbook of Videocassette Recorders Kybett
n Theory and Servicing of Videocassette Recorders McGinty
; 7 Beginner's Guide to Video Matthewson
n Video Recording: Theory and Practice Robinson

Video Handbook Van Wezel
j Video Techniques White

£11.80
£7.95

£11.95
£5.20

£14.40
£21.90
£12.95

Please send me the books indicated. I enclose cheque/postal order for £
Prices include postage and packing.

I wish to pay by Access/Barclaycard. Please debit my account.

5 2 2 4

4 9 2 9

Signed

Name

Address



YORK
New Electronics Store Opening Offers

C106D - 35p or ten for £3 -
LM317T - £1.80 or ten for £15 -

TRIAC 400V,6A - 70p or ten for £6 -
60 Way Ribbon - £2.50 per metre.

0.1 uF 25V - 100 for £2.50.
Photo Board 6 x 4 Single Sided - £1.75
Photo Board 6 x 4 Double Sided - £1.99
Prices include VAT Please add 50p p&p.

GILLYGATE ELECTRICS
3 GI Ilygate

York Y03 7EA 0904-51012

ELECTRONIC
MUSIC

MODULAR SYNTHESISER
(KIT OR READY BUILT);

MICRO -PROCESSOR CONTROL
SYSTEM;

INTEGRATED CIRCUITS FROM
CURTIS ELECTROMUSIC

SPECIALTIES (CEM SERIES);
ETC. ETC.

Write or telephone for latest price list
from:-

DIGISOUND LIMITED
14/16 QUEEN STREET, BLACKPOOL,
LANCS FY1 1 PQ
TEL: 0253 28900

TYPE 161B

DUAL POWER SUPPLY KIT
INCORPORATES A POSITIVE Et A NEGATIVE REGULATED SUPPLY

BOTH ARE ISOLATED Et ADJUSTABLE 1.3V TO 16V D.C.
Interconnect to give 2.6V to 32V or

1.3V/0/ +1.3V to -16V/0/+16V
Output current 1A at 16V to 0.35A at 1.3V

Ripple is less than lmV

£25.99
inc. P Et P and VAT

Built Et Tested
£37.95 inc. PP and VAT

Comprehensive design
details with calculations
are included so that the kit is an excercise in power supply design. The
kit, which uses quality components, is complete with instructions. Case
punched and stove enamelled in attractive blue and grey with a printed
front panel to give a professional finish.
Excellent for the beginner, the experienced amateur and as a tutorial for
schools and colleges.

SEND CHEQUE OR P.O ALLOW 21 DAYS FOR DELIVERY

BRANIME MARKETING LTD DEPT ETI
BALTHANE IND. EST., BALLASALLA, ISLE OF MAN

CLEF ELECTRONIC MUSIC
MICROSYNTH

2'. Octave Music Synthesizer with two Oscil
Wore. two Sub-Octs. Switched Routing and
Thumbwheel. A comprehensive instrument offer-

al'ea lernrA of oSLTI'ableu'inc Ipeenrrs,

BAN D -BOX PROGRAMMABLE
BACKING TRIO

THREE PIECE BACKING BAND
Generates the sounds of three instrumentalists
to back Soloists

DRUMS + BASS + KEYBOARDS
Over 3,000 chord changes (60 scores) on 132 dif-
ferent chords -extendable to 200 scores. Master
Rhythm also required.
FULL KIT £235 EXTENSION £72

88/72 NOTE PIANOS
SPECIALISTS SINCE 1972
Using Patented electronic technique to glue advanced simula-
tion of Piano Key Inertia

foiCOMPONENT KITS
including Keyboard

88 NOTE £266
72 NOTE £234
The above may also be pur-
chased in four parts.

DOMESTIC KITS
inc. Cabinet, P.A.. 8 Spkr

88 NOTE £442
72 NOTE £398

STAGE MODEL
inc Cabinet F. Stand

72 NOTE £383

ALL PRICES INC VAT, CARR., 8 TELEPHONE ADVICE
SAE. for lull Specs 8 MANF. PRICES. VISA -ACCESS

CLEF PRODUCTS I ELECTRONICS) LIMITED (Dept ETI;
44A BRAMHALL LANE SOUTH BRAMHALL

STOCKPORT CHESHIRE SK7 I All
TEL 061 539 3297

MASTER RHYTHM
PROGRAMMABLE DRUMS

Twenty -Four Rhythm programm-
able Drum Machine with twelve
instruments. Eight sections are ex-
tended to 24/32 measures for two
bar programming. Sequence opera-
tion and instrument tone adjust.
COMPLETE KIT £79

STRING ENSEMBLE £197.50
ROTOR -CHORUS £98.00

SQUARE FRONT KEYBOARDS
88 NOTE £60 49 NOTE E29
73 NOTE £50 30 NOTE £19
KEYSWITCH ITEMS ALSO AVAIL-
ABLE
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Universal NI -CAD, battery charger. All plastic case
with lift up lid. Charge/Test switch. LED indicators
at each of the five charging points.

Charges:- PP3 (9V), U12 (1.5V penlite), U11
11.5V "C"), U2 I1.5V "D"), Power:- 220-240V
AC, Dims:- 210 x 100 x 50mm. Knock down
price only while stocks
last.

Only 03.00
Order No. MW 398

Muhitester & Transistor Tester
DC volts 0 -1v -5v -2.5v -10v -50v -250v -1000v ±3%
AC volts 0 -10v -50v -250v -1000v -±3%
DC current 0-50uA-2.5mA-25mA-0-25A ±3%
Resistance:
Minimum 0.2-2-200-200k ohms
Midscale 20-200-20k-200kMaximum

2k -20k -2m -20m ohms
±3%ohms

As a transistor tester
Leakage current 0-150uA at Z1k range

0-15mA at X10 range ±5%
0-150mA at X1 range

PLEASE ADD 15% VAT & £1 P&P

Only
£11.95

Order No.
HT 320

ENFIELD
208 BAKER ST., ENFIELD,

ELECTRONICS MIDDX. Tel: 01-366 1873

OPTICAL F I :RES FOR
AND

COMMUNICATIONS

* Silica fibre PTFE coated, 25 dB/km SAMPLE PACK: contains'
0.05mm` active area Xmits near UV six metres of Acrylic fibre
* Glass fibre urethane coat, 60 dB/km plus one metre samples of
0.03mm2 active area. Xmits near IR the other fibres. In the
* Acrylic fibre, 0.75mm2 active area 800 Pack is a booklet that con.
dB/km. Xmits visible light only tains circuit diagrams.
* Glass Bundle, PVC sheath, 400 dB/km drawings, and practical
1.0me active area, 440 fibres tips. Its forty pages give
* Acrylic Bundle, sheathed, 800 dB/km details of fibre theory.

. 0.78mm` active area, 16 fibres manufacture. properties,
and many uses. Send
£5.45 + 50P P&P.

Length in Metres MARE'S TAIL: A ferruled
Type 10 25 50 bundle of 5000 glass fib -Si lica Fibre £6.26 £14.68 £27.57 res that spread out into a

Glass Fibre £5.20 £12.40 £23.23 22- diameter dome shape.
Acrylic Fibre £3.03 £6.90 £13.55 For use in a fibre optics
Glass Bundle £3.80 £8.75 £17.09 lamp. Send f 1 1.50Acrylic Bundle £8.10 £1 9.3 5 £37.07 inclusive.

QUANTUM JUMP LIMITED Add 50p postage on orders under
Dept ETI, 98 Queens Drive,

Liverpool L18 1JN
£10. No VAT. SAE for details. Mail

order only.
- .-

MULTIMETERS
(UK C/P 65p1
RANGE DOUBLER 10A DC1
Special price £15.95
ETC 5000/5001 121 Ranges
50K/V Range Doubler 10A DC

£16.50
TMK 500 23 Ranges 30K/V 12A
DC Plus cont. buzzer £23.95
NH56R 20K/V 22 Range Pocket

£10.95
360TR 23 Range 100K/V Large
scale 10A AC/DC plus Hfe £36.95
ATI 020 18 Range 20K/V. DeLuxe
plus Hfe Tester £17.50
ST303TR 21 Range 20K/V plus Hfe
Tester £16.95

Order by Post
with cheques,
Access/Visa or
You can
telephone your
orders

SPEAKERS
(1-1i-Fi, P.A., Disco, Bass Guitar)

12" 50W £14.95
12" 100W £19.95
15" 100W £29.95
18" 100W £39.95

Postage and Packaging £3
RETAIL I MAIL ORDER
EXPORT I INDUSTRIAL

EDUCATIONAL
FREE

ALL PRICES CATALOGUE

INCLUDE SEND LARGE

VAT SAE

(UK 20,Y

MUSICRAFT 303 EDGWARE RD, LONDON W.2. TEL. 01-4029729 2898

1.

Study now for the
RADIO AMATEUR'S

EXAMINATION
We have had 40 years successful experience

in training men and women for the
G.P.O. Transmitting licence.

FREE R.A.E. brochure without obligation from:- 1
1 British National Radio & Electronics School I

READING, BERKS. RG1 1BR

TALK TO THE WHOLE WORLD

I Name

IAddress

LTI/5/81 7 BLOCK CAPS PLEASE)

I

THE "INSTANT"
PC BOARD

FAQ

E -Z CIRCUIT..."quick. easy & reliable... the best way to make one
or two -of -a -kind PC boards"! That's what "Doc" Savage (hobby
editor, Radio Electronics magazine) says about E -Z CIRCUIT.
Why all the excitement?
Simple, E -Z CIRCUIT's exclusive 1 oz.. pressure -sensitive copper
tapes & patterns apply directly to the PC board, creating an actual
current carrying circuit. Simply apply E -Z CIRCUIT's' Copper
Mounting Configurations to the board. solder your components
into place. and you have a professional. production quality PC
board...instantly. ..without artwork. photography, screening
or etching.
There's no need to worry about mistakes either. With E -Z
CIRCUIT's special two-phase adhesive. you can make correc-
tions. modifications or improvements quickly & easily...without
damaging the performance or appearance of your PC board.
For building. prototyping or repairing PC boards instantly. E -Z
CIRCUIT truly is the quick. easy. reliable way'

it to yourself. send for your FR copy of
the E-2 CIRCUIT - cThis rintercP4

anus & Catalog EZ-3001. See
oc" Savage & thousands of other users recom-

mend E -Z CIRCUIT for instant PC boards.

.Seod 'Or your FREE E Z CIRCUIT Printed Circuit Coppe
JtJC tS recnnical Manual & Catalog EZ 3001

C

Englneerin lectronic
Design Services Lrd.

Unit 7, Enterprise Centre, Childers Road, Limerick.
IRELAND Tel: (061) 49366

EXPO DRILLS
KITS TOOLS ACCESSORIES

TITAN DRILL AND STAND
Engineering in miniature, the most powerful British, 12 Volt
D.C. drill made, producing 10,000 R.P.M., 1740 C.M.P. comes
complete with tommy bar, alien key, steel chuck + 4 collars,
size zero, 1/ 16, 3/32, 1/8. Specially designed for drilling P.C.
Board, mild steel, and many other uses in electronics, other
crafts and hobbies.

Also available
specially designed
Dura Life P.C.B.
Drills, very hard and
durable, but not
brittle like Tungsten

Price £1.10

Titan Drill, complete
4 collars, Cat No 0175

£10.28 Plus VAT
Dual purpose Stand

Cat No 0209
£12.00 Plus VAT
Hundreds of tools
and kits to choose

from
*Transformer Rectifier

also available

Available from your local stockists
Expc) EXPO Prices are approximately 40% cheaper than all other makes.

Distributors. Wholesale, Retail and Export enquiries welcome

VW
Many other Expo drills, tools, kits available

Send for your copy of latest catalogue
and price list today

EXPO (DRILLS) LTD Clock Tower Works, Brook Lane
arsash, Hants S03 6F H Tel: Locksheath 83966/7/8
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Above: the elusive meter scale artwork
for last month's Max/Min Thermemeter.
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PCB Foil Patterns

A complete set of foil patterns for the Stage Lighting Unit can be obtained by sending
a large stamped addressed envelope to ETI, 145 Charing Cross Road, London WC2H OEE.
Mark your envelope TOIL PATTERNS'.

MASTER ELECTRONICS NOW!
The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:
Build a modern oscilloscope
Recognise and handle current electronic

components
Read,draw and understand circuit diagrams
Carry out 40 experiments on basic

electronic circuits used in modern
equipment

Build and use digital electronic circuits
and current solid state 'chips'

 Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

Newebb?NewCareer?NewHobby?Get into Electronics Now!
Please send your brochure without any obligation to I am interested in:
NAME

L I COURSE IN ELECTRONICS
as described above
RADIO AMATEUR LICENCE

r I MICROPROCESSORS

LOGIC COURSE
BLOCK CAPS PLEAS(

Radio &Electronics School ReadingBerks.RG1 1BR

OTHER SUBJECTS I

I

ETI MAY 1983 85



MAKE YOUR
OWN P.C.B

PHOTO RESIST KIT
Complete kit containing artwork
PCB, and all necessary process materials £24.60

UV EXPOSURE UNIT Perfect results everytime
Kit contains: Lamp, Holder & Shade together with full
instructions for DIY Unit which offers PCB, Precision
Photo, Label & Panel manufacture £27.60
Price inclusive of VAT & carriage. Please allow 21 days
for delivery. Cheques, Pas or signed Access orders welcomed.

a division of
KELAN ENGINEERING Ltd
Hookstone Park

complete P.C.B. workshop Harrogate, N. Yorks HB/PC2

TECHNICAL TRAINING
IN ELECTRONICS,
TELEVISION AND AUDIO
IN YOUR OWN HOME-AT YOUR PACE
ICS can provide the technical knowledge that is so essential
to your success,knowledge that will enable you to take advant-
age of the many opportunities open to the trained man You
study in your own home, in your own time and at your own
pace and if you are studying for an examination ICS guarantee
coaching until ybu are successful

City & Guilds Certificates
Radio Amateurs
Basic Electronic Engineering (Joint C&G/ICS)

Certificate Courses
TV and Audio Servicing
Radio & Amplfier Construction
Electronic Engineering* and Maintenance
Computer Engineering* and Programming
Microprocessor Engineering*
TV, Radio and Audio Engineering
Electrical Engineering,* Installation
and Contracting 'Quality for IET Associate Membership

matrit

cAcc Approved by CACC Member of ABCC

POST OR PHONE TODAY FOR FREE BOOKLET

Please send me your FREE School of Electronics Prospectus.

Subject of Interest

Name

Address

Post to Dept G625
ICS School of Electronics
160 Stewarts Road, 01-622 9911
London SVV8 4UJ

El im me IN ma Imo,
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ETI PCB SERVIC
Up until now PCBs were always the hardest component to obtain for a project. Of course you
could make your own, but why bother anymore?
Now you can buy your boards straight from the designers - us! As of this issele,alt (non -
copyright) PCBs will be available automatically from the ET! PCB Service. Eaciardihrag
produced from the same master used to build our prototypes, so you can be sttreks Ace4italVm
and will be finished to the high standard you would exPect from [T1. Ara

Yi ' -10.1

popular designs from our recent past. See the list below for details. Please note that NC) OlititC
In addition to the PCBs for this months projects, we are making available some of the morf

BOARDS ARE AVAILABLE. If Ws not listed, we don't have it!

APRIL 79
O Guitar Effects Unit
O Click Eliminator

£2.64
£6.64

JUNE 79
O Accentuated Beat Metronome £3.60

FEBRUARY 80
O Tuning Fork £2.64

MARCH 80
O Signal Tracer £2.27

AUGUST 80
D CMOS Logic Tester
O Capacitance Meter
O Ultrasonic Burglar Alarm

OCTOBER 80
O Cassette Interface
El Fuzz/Sustain Box

NOVEMBER 80
O Touch Buzzer
O Light Switch
El Metronome
O 2W Power Amp
 RIAA Preamplifier
 Audio Test Oscillator

DECEMBER 80
O Musical Doorbell
O Bench Amplifier
 Four Input Mixer

JANUARY 81
O LED Tacho
O Multi -Option Siren
O Universal Timer

FEBRUARY 81
O Infra -red Alarm (four boards)
O Pulse Generator

MARCH 81
O Engineer's Stethoscope

APRIL 81
D Musical Box
O Drum Machine(two boards)
O Guitar Note Expander

JUNE 81
O Mini -drill Speed Controller
O Antenna Extender
O LED jewellery: Cross

Spiral (two boards)
Star(two boards)

 Waa-phase

£2.64
£2.93
£2.87

JULY 80
O System A A-MM/A-MC
O System A A -PR
O Smart Battery Charger

AUGUST 81
O System A Power Amp(A-PA)
O Flash Sequencer
O Hand -clap Synthesiser
O Heartbeat Monitor
O Watchdog Home Security

(two boards)

SEPTEMBER 81
O Mains Audio Link (three boards)
O Laboratory PSU

£2.93 OCTOBER 81
£3.27 0 Enlarger Timer

O Sound Bender
£1.93 El Thermal Alarm
£1.93 0 Micropower Pendulum
£1.93 NOVEMBER 81
£1.93 0 Voice -Over Unit
£1.93 0 Car Alarm
£3.13  Phone Bell Shifter

DECEMBER 81
£2.80 0 Alcohometer(two boards)
£2.53 0 Bodywork Checker
£2.64 0 Component Tester

JANUARY 82
 Parking Meter Timer
O Infant Guard
O Guitar Tuner(two boards)

FEBRUARY 82
O Ripple Monitor
O Pest Monitor

£2.65 0 I Ching Computer(two boards)
O Moving -magnet stage
 Moving -coil stage

MAY 82
O DV Meg
O Analogue PWM
O Slot Car Controller
 Wattmiser
'0 Sound Effects Board

lune 82
O Ion Generator (two boards)

£4.13
£3.20
£3.31

£6.64
£3.57

£2.64
£5.60
£3.20

£2.93
£3.20
£1.47
£2.64
£2.65
£1.53

How to order: indicate the boards required by
ticking the boxes and send this page, together with
your payment, to: ET! PCB Service, Argus
Specialist Publications Ltd, 145 Charing Cross
Road, London WC2H OEE. Make cheques payable
to ETI PCB Service. Payment in sterling only please.
Prices subject to change without notice.
Total for boards
Add 45p p & p 0. 45
Total enclosed

PLEASE ALLOW
28 DAYS FOR

DELIVERY

£2.65
£5.17
£1.97

O Ion 'Blinker'
O MOSFET Amp Module
O Logic Lock
O Digital PWM
O Optical Sensor
O Stylus Timer

£4.77 0 Oscilloscope (four boards)
£3.44 SEPTEMBER 82
£3.97

Dual
0 Auto LVoogliucmperoCboentro I

£1.83

£5.31 OCTOBER 82
Message Panel (one card)

NOVEMBER 82
£7.35 Spectrum Analyst (3 boards)

O Pulse generator
ri Message panel interface

£3.40 DECEMBER 82
£2.65 0 ELCB
£2.63 0 Servo Interface (two boards)
£2.21 0 Spectracolumn

0 Signal Line Tester

£4.53

£3.97
£2.81
£2.%

£5.21
£1.75
£1.40

£2.20
£1.56
£5.55

£1.92.
£1.68
£5.15
£3.49
£3.49

£2.72
£3.06
£4.51
f4.17
£2.25

£2.47
£6.78
£3.06
£334
£1.74
£2.59

£11.60

£1.84
£1.93

£8.79

£14.33
£5.29
£1.91

£2.41
£5.87
£4.82
£1.25

JANUARY 83
 ETI/831/1 Fuel Gauge £3.00
 ETI/831/2 ZX ADC £2.25
 ETI/831/3 Programmable PSU £3.00

MARCH 83
O ETI/833/1 6502 Sound/DAC £11.16
 ETI/833/2 Alarm Module £3.15
 ETI/833/3 ZX81 Graphics £0.93
 ETI/833/4 Logic Probe £2.17

APRIL 83
0 Real Time Clock £7.60
0Thermemeter (main board) £3.99
EIThermemeter (sensor) £0.72
EIStage Lighting (memory) £11.97
0Stage Lighting (display board) £2.96

MAY 83
DCompressor/Limiter
111Single PSU
El Dual PSU
060 W NDFL Amp
0 Balanced Input Preamp

£5.53 EIStage Lighting (autofade)
EIStage Lighting (triac board)

Signed

Name

Address

£5.38
£2.75
f 3.49
£4.70
£2.81
£5.38
£4.12



AVON

ANNLEY ELECTRO
190 Bedminster Down Road
Bedminster Down, Bristol

Tel: 0272 632622
Open: Mon -Sat 9am-6.30 pm Wed Sam-2pm

BEDFORDSHIRE

BROADWAY ELECTRONICS
1 The Broadway, Bedford,

Tel: 0234 213639
Open 6 days 9 5 30 ',4 day Thu,

lunch 1 30-2 30
Specialists in electronic components and

Acorn computers.

CHESHIRE

41 Winwick St., Warrington
Tel. 54174

Open: Mon -Fri 9.30-6
(closed Tues) Sat 9.30-5

Components, aerials & burglar alarm
specialists

DORSET

D.J. ELECTRONICS
64 Ensbury Park Road,

Bournemouth.
Tel: (0202) 515073.

Open: Mon -Sat gam-6pm

LANCASHI RE

ETESON ELECTRONICS
15B Lower Green,

Poulton-le-Fylde, Blackpool
Tel: (0253) 885107

Cunt, 9 30,1m 12 30 1
30 5.30.Closed wed El Sun

Electronic Component Specialists.

I

I
I
I

I

I

I
Im

ADDRESS:

TEL. NO.:

OPENING HOURS:

RETAIL L_] WHOLESALE LA MAIL ORDER Li] (Please tick)

CONTACT: (FOR OFFICE USE ONLY)

MERSEYSIDE

WYMCA Building, College St.,
ics St. Helens Tel. 50707

Open: Mon -Fri 9.30-5.30
(closed Thurs) Sat 9.30-5

Components, aerials & burglar alarm
specialists

MYCA ELECTRONICS
2 VICTORIA PL, SEACOMBE FERRY,

WALLASEY, L44 6NR.
Tel: 051 638 8647

Open Mon -Sat 10am-5.30pm
Mail Order price list 50p refundable

PROGRESSIVE RADIO
93 Dale Street. Tel 051 236 0982

47 Whitechapel, Tel 051 236 5489
Liverpool 2

THE ELECTRONICS SPECIALISTS'

Open: Tues-Sat 9.30-5.30

W. MIDLANDS

I P fill

103 Coventry St., Kidderminster
Components, computers, car radios,

C.B.'s, amateur radio
and all electronic hobby equipmentrat Open: Mon -Sat 9-6, Sun 10-2 prli

TEL: 0562 2179

H. G. ELECTRONICS CO
1350 Stratford Rd., Hall Green
Birmingham. Tel: 021-777 2369

Open: Mon -Sat 9-5.30 (Closed Weds)
Electrical accessories, plugs, slots, leads,

Electronic components, computers, audio,
video, tape, disco, hi-fi ...

NORTHAMPTONSHIRE

* A new company selling electronic cow aaaaa ts.

* Mail order and walk- round supermarket.

* Vast stocks act very competitive prices.

i ,A0 r ITei9lehpltrirci h0:2721`57i. "r1:41,43:15.

left A45 opposite John Blount.)

STAFFORDSHIRE

105 High St.,LLB:FRONK;
SUPPLIES Wolstanton,

Newcastle
Tel: 0782 636904

Open: Mon -Wed 9-6, Thurs 9-12 Et 5-7,
Fri Et Sat 9-9, Sun 11-2

S. WALES

STEVE'S ELECTRONIC
SUPPLY CO. LTD.

45 Castle Arcade, Cardiff
TEL: 0222 41905

Open: Mon -Sat 9-5.30
For components to computers

WARWICKSHI RE

HORIZON

ELECTRONS,
I Charlotte St, Rugby. Tel: Rugby 78138

Open 5 Days 10-6 (closed Wed)
Wide range of components and R.S. stockists

1983 Mail Order Catalogue 75p

YORKSHIRE

4,
Open:

ACE MAILTRONIX LTD.
3A Commercial Street,

Batley. Tel: (0924) 441129
Mon -Fri gam-5.30pm. (Sat 1pm)

Retail arid wholesale.

Please include my business details in the next available issue of ELECTRONICS TODAY
INTERNATIONAL:

0111
BUSINESS NAME:

ON/er,
'isoit.

e

aI
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COMPONENTS

BUMPER BOX OF
BITS

WOW! We've got so many compo-
nents in stock, we can't possibly list
them all! - So buy a box. In it you'll
find resistors, capacitors, displays,
switches, panels with transistors,
diodes, IC's etc., coils, pots... and so
on. All modern parts - guarenteed at
least 1000 items, minimum weight
10Ibs. ONLY £8.50 inc.
ELECTRONICS WORLD

le Dews Road, Salisbury,
Wilts. SP2 7SN

DIN' ea:,..
Ill %mane Read Land= EL?

Prop. R.E. Davidson
PERWMAL CALLERS 6 TRADE ENQUIRIES WELCOME

DIGITAL WATCH REPLACE-
MENT parts, batteries, displays,
backlights etc. Also reports pub-
lications, charts. S.a.e. for full list
Prof ords Conersdrive, Holmer-
green Bucks. HP15 6SGD

NEW COMPONENTS
CHEAPEST PRICES
New full spec parts ex stock. Same day

despatch SAE or phone for full lists
Example prices: 10 uf. 35v radial
capacitators 5p each. 100 '4w resis-
tors 75p (1K, 10K, 100K - other
valves available). BC308B 10p each

25IN 41 48 for only 45p
COLCHESTER COMPONENTS

Unit A2
Cowdry Centre, Colchester

(0206) 66345

NOW OPEN IN NEWCASTLE,
Waterloo Street, "Marlborough
Electronic Components" for the
best in electronic components,
test equipments etc. Tel 618-
377.

EQUIPMENT

A really compact high performance
CCTV camera for only £130.00 plus

VAT plus p&p, TOTAL £152.95.
Size 3" x 3" x 9"
240v operation

1V pp output.
Lens extra

CROFTON
ELECTRONICS

LIMITED
35 GROSVENOR ROAD,

TWICKENHAM,
MIDDLESEX TW1 4AD

Telephone: 01-891 1923/
01-891 1513

Telex 295093 CROFTN G

AERIAL AMPLIFIERS Improve
weak television reception. Price
£6.70, S.A.E. for leaflets. Elec-
tronic Mailorder, Ramsbottom,
Lancashire BLO 9AGH.

HIGH POWER MERCURY ION
LASER, emits green/red light.
Easily built by the amateur con-
structor. Ideal school project,
etc. Comprehensive kit of plans,
including source of all materials,
£5.25 + 25p P&P. Lasertech, 31
Mill Brow, Chadderton, Lancs.

ADVERTISEMENT
RATES Semi -Display (min 2 cms)

1-3 insertions £10.00 per cm
6-11 insertions £9.50 per cm
12i -insertions £9.00 per cm.
Lineage 35 p per word (min 15 words)
Box Nos. £3.50
Closing date 1 st Friday in the month
preceding publication date.
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card
(available on request)
Send your requirements and cheque/P.O. to:

ET.I. CLASSIFIED ADVERTISING,
145 CHARING CROSS RD, LONDON
WC2H OEE

TELEPHONE MONITOR KIT,
connects between telephone
line and your cassette recorder
and automatically records all
phone useage. Complete kit in-
cluding case and PCB only £9.95.
Dept. ET5 UNITECH (Midlands).
FREEPOST, Sutton Coldfield,
West Midlands, B74 2BR. (Not
British Telecom Approved).

CENTURION
ALARMS

We manufacture,
you save L's

Send s.a.e. or phone for our
Free list of professional
D.I.Y. Burglar Alarm Equip-
ment and accessories.
Discount up to 20% off list
prices, eg. Control Equip-
ment from £15.98, Decoy
Bell Boxes from £5.95 inc.

TRADE ENOUIRIES WELCOME

in4 0484-21000
- or 0484 35527 124 hr. ans.)

CENTURION ALARMS (ETD
265 Wakefield Road. Huddersfield

101105 96E, W Yorkshire
Access 6 Visa

Orders Weicomed

BLEEPER ELECTRONIC SEAT
BELT REMINDER, flashers, full
kits of parts, easy fitting, £6.95
plus 55p P&P. C.W.O. Microtech
Industries, Brighouse, HD6 1RD.

COPPER CLAD Double Sided
Fibreglass, 12" x 8". 10 sheets
£6. 5 sheets £4. Davron, Box No.
E.T.I. 202, ASP Ltd., 145 Charing
Cross Road, London WC2.

BURGLAR Alarm Equipment.
Please visit our 2,000 sq. ft.
showrooms or write or phone for
your free catalogue. C.W.A.S.
Ltd., 100 Rooley Avenue, Brad-
ford BD6 1DB. Telephone
0274 308920.

U.V. LIGHT EXPOSER UNIT for
use in prep. of photo -resist
P.C.B's. Attractive wooden con-
struction with exposer area of
250 x 150 mm. Case 350 x 250 x
95 mm. 240v operation. Only
£37.00 p&p Send cheque to
V.E.P. Ltd. 5 Hewens Rd. Uxbridge
UB10 OFR.

Al
05122/3 3483

INTRUDER ALARMS LTD

WHOLESALE SUPPLIES

MAIL ORDER DEPT

Bell Boxes £6.00
Dummy Boxes £4.50
Bell 6" £7.50
SIRENS
Minimite £4.50
Electronic £7.50
Cable 14 core) £7.00
PRESSURE MATS
Stair £0.95
Standard £1.50
CONTROL PANELS
Battery T/E/E £20.00
F.S.N.20/40 £36.00
CONTACTS
Aluminium £1.85
Surface £0.75
Flush £0.65
Quickfits £0.75
BEAMS
Infra Red £31.50
Ultrasonic comp £36.00
Rec Battery £6.95

ONcount on quornity - Mow add 15%
VAT

FOR ORDERS LESS THAN DO P&P MOO
OVER LW P&P FREE

Al ALARMS Lie
86 Derby Lane, Old Swan, Liverpool 13

WANTED

WANTED: ELECTRONIC
COMPONENTS and test equip-
ment. Factories cleared. Good
prices given. Q Services, 29
Lawford Crescent, Yateley,
Camberley.

WANTED Trancedent DPX packs
one to thirteen. Spy, 19 Queen
Mary Ave., Queens Park,
Glasgow.
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FOR SALE

STEREOPOWER 120 WATT
£10.85 p..case & controls & soc-
kets & instructions..KIA-8, Cun-
liffe Road, Ilkley..300 watt slaves
£15 E/E.

CABINET FITTINGS
Fretcloths. Coverings. Handles. Castors
Flight Case Locks iiParts. Jacks. XLRs
Bulge's. Retverb Trays. P & N mic Stands.
ASS Glasstibre Horns.
CELESTION POWER
Speakers

Send
30p cheque,

PO lor iitustratee
Adam Hall tET SuP011eel

Unit 0 Carlton Court. Grainger Road.
Southend-on-Sea.

Anything to sell?
Then sell it quickly

and cheaply
Phone ASP classified
01-437 1002 Ext 204

AVO 8 MODEL 8 MK5. with
leads in perfect condition £70
Phone Romford 21052 anytime.

ELECTRONIC ORGAN Two key-
boards. Nice cabinet. Working
but requires little work to com-
plete £65. Dartford 20659.

TAPE RECORDER LEADS 7 pin
Din to 2/3.5 1/2.5 jack plugs. Like
AL 912p Intended for BBC com-
puter £2 each post free A. Har-
vey, 38 St. Michaels Grove, Fare -
ham, Hants, Mailorder only.

SHEETMETAL FOLDERS 18"
x 18c steel, 16g aluminium
Bench or vice held. Hobby or
light industrial use. £38. 01-
890-7838 day/evening.

APPOINTMENTS

ASSISTANT
FILM RECORDISTS

Assistant Film Recordists are required to undertake the
operation of tape, disc and 16mm reproduction and
recording equipment in Sound Transfer areas and Dubbing
Theatre Record Rooms.
Candidates should have a knowledge and experience of
film sound transfer and dubbing methods, together with
an understanding of the use of sound in television film
production. Normal hearing is essential.
These vacancies are offered on a contract basis of
approximately three months duration. Salary 0314-£8859
according to qualifications and experience plus shift
allowance when worked. Based West London.
Contact us immediately for application form (quote ref.
1153/ETI and enclose s.a.e.): BBC Appointments,
London, W1A IAA. Tel. 01-580 4468 Ext. 4619.

We are an Equal Opportunities Employer

AUDIOPHILE FM TUNER ETI
Jan 81 with frequency readout
(not LED's) and manor supplies
TV tuner in Classic II case. £50
Tel 054 02677.

PLANS 'N DESIGN
AMAZING ELECTRONICS
PLANS.Lasers, super -powered
cutting rifle, pistol, light show,
ultrasonic force fields, pocket
defence weaponry, giant tesla,
satellite TV pyrotechnics, 150
more projects. Catalogue £1
(refundable) from Plancentre,
Bromyard Road Industrial
Estate, Ledbury HR8.

KITS
ELVIN ELECTRONIC ORGAN
Kit built. Needs minor repairs.
Offers. All accessories mint con-
dition Telephone (01) 947 6354.

PRINTEDCIRCUITS Make your
own simply, cheaply and quickly!
Golden Fotolac light-sensitive
laquer - now greatly improved

cans with full instructions, £2.50.
Developer 35p. Ferric Chloride
60p. Clear acetate sheet for
master 15p. Copper -clad fib-
reglass board, approx. 1mm
thick £2.00 sq. ft. Post/packing
75p. White House Electronics,
Castle Drive, Praa Sands, Pen-
zance, Cornwall.

PUSH BUTTON TELEPHONE,
40 number memotry, build your
own for around £16 using stan-
dard components. Full circuit,
plans, and construction details,
£3 (not BT approved). Ms M.J.
Ellis, 1 Wells Drive, Heaton, Mer-
sey, Stockport, Cheshire.

AVOID
WASTED

RESPONSE
Reach over 65,000

people in the
electronics field and

fill your vacancy
cost effectively and

quickly.
For details phone:

ASP classified
01-437 1002

Ext 204

CLASSIFIED ADVERTISEMENT ORDER FORM

1. 2. 3.

4. 5. 6.

7. 8. 9.

10. 11. 12.

13. 14. 15.

Advertise nationally in these columns to over 100.000 readers for only
3:15p per word (minimum charge 15 words'. Simply print your message in
the coupon and send with your cheque or postal order made payable to
Argus Specialist Publications Ltd to:

CLASSIFIED DEPT., ELECTRONICS TODAY INTERNATIONAL
145 Charing Cross Rd., London WC2H OEE.
Tel: 01-437 1002
Please indicate classification required.
Name

Address

Tel.No.IDay)

We take Access and Barclaycard

Please place my advert in E.T.I. for CI months. Please indicate number of insertions required.
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Get moving with these new developments in UK Robotics
- advanced electrohydraulic designs for
education, industry and now available
to the home constructor.
Hebot II is a turtle -type robot whim takes programming
out of the two dimensioral world of the VDU ill° the real
tnree dimensional world. Given a DO supply of 9-' 5V it can
perform a bewildering number of moires under computer
control - forwards, bacswaras. left and right - with each
wheel independently controlled. It has blinking eyes. bleeps
with a choice of two tones ana has a solenoid operated pen to
chart its progress. Touch sensors caused to its shell return
data, about its envtrorment. to the computer for r to calculate
evasive or exploratory Heocil Ii connects directly :0
an I/O port or alternatively with the uni4ersaltnterace board
to the expansion bus or a ZXI31 or otter computer.

Robotic experience is becoming as essential a subject as computing_
MICROGRASP provides the lowest cost means of acquiring that
experience but despite its sltia low price the robot has considerable
versatility. There are 5 axes each using a servo motor and there is
feedback from each of tne arm movements. Control is by any
computer with an expansion bas - the ZX81 being particularly suitable.
Servoing is achieved with hardware on the 'nterface board to keep
programming simple and :he robot is operated under BASIC
commands with no computer specific software required. The interface
board is memory mapped using only 64 bytes at any of 1024 switch
selectable locations.
MICROGRASP robot kit with power supply
Uraversal computer interface board kit
23 way edge connector
ZX81 peripheral/RAM Pa* silitter board

Up to the nano -second hard, firm and softwar
developments embodied in a complete system. 1
Mega Hertz 16 bit CPU: 64K upwardly compatibl
DRAM; separate 16K video DRAM and 24K TI Powe
Basic with overwrite. Supports up to four Disc drives of
mixed type with 16 serial I/O ports. Programmable Baud
rate and comprehensive E Bus interface designed to
support real world applications.

Very high resolution graphics gives 3D simulation in 16
colours on 36 prioritised planes of user definable characters.
Software FORTH coming includes this trendy language along
with NOS C/PM.
Hardware components available separately with details in Nov.
Dec, and Jan issues of ETI. Software features include; Real time
clock, full renumber command, buffered I/O to free machine whilst

Top of the range is the Genesis R102 which has dual speed
control, continuous servo operation and double acting
cylinders for increased torque on the wrist and arm rotation
joints. The microprocessor based control system has addi-
tional memory. position interrogation via the RS232C inter-
face increasing the versatility of computer control and inputs
are provided for machine tool interfacing
6 axis system READY CUILT £1950.00
Powertran CORTEX 1.6 Oil 64K computer Ka £295.00: BEADY BUILT £395.00

(Electronics Today Internaltonal December issue on CORTEX)

Example prices and
specifications

Genesis 5101
Base' 19.5" x 11" 7.5"
Listing capacity: 1530gm
Arm in 66"
Weight: 29Kg
4 axis model in kit form
5 ads model in kit form

E145.00
£48.50
£2.50
£3.00 MICROGRASP, INTERFACE BOARD AND ZX81

printing, call to machine code routines, hexadecimal support and user-
friendly textual error trapping messages.

If computers interest you then the Cortex will expand your under-
standing infinitely more than off the shelf machines. Use it in
business, education, research or just play with the incredible
graphics capability. At Powertran we are using these machines in
conventional roles, in product control and R & D. We shall co-
ordinate the Cortex user group and distribute software for the

TMS 9995 CPU. Complete 16 bit 64K computer kit £295.00 +
VAT. Complete 16 bit 64K computer ready built £395.00 + VAT.

E425
E475

Genesis P101
Base- 19.5" = 1 t" x 7 5"
Lifting capacqy. 2000gm
Arm rengths between axies: 14.0"
Weig`r 34Kg
A axis model in KY Mrm £675
6 axis model in lx form £595

Complete Systems as shown in
Photograph above

Genesis 5101
4 axis system in kit form £681.50
5 axis system in kit form £737.50
5 axis system Reacy Built £1450
Genesis P101
6 axis system in kit form £945.00
6 axis system Ready Built £1650

All prices exclusive of VAT

GENESIS P102 PROCESSOR BOX. HAND HELD
CONTROLLER ANC DORTEX C DMDUTER

With prices starting below £1,000 the Genesis range of general purpose robots
provide a first rate introduction to robotics 'or both education and industry.
Each has a self-contained hydraulic power source, which enables loads of
several pounds to be smoothly handled. The system operated from a single
phase 240 or 120V AC supply or a 12V DC supply The machine can be supplied
with up to 5 axes each of which is fully independent but capable of simultaneous
operation Position, control is achieved by means of a closed -loop feedback
system based around a dedicated microprocessor. Movement sequences can
be entered, stored and replayed by use of a hand held controller, alternatively the
systems can also be interfaced to an externa, computer via a standard RS 232C
link.

GEN =SIS S  01 AND GENESIS P101 WITH PROCESSOR BOXES
AND HAND-HELD ZONTROLLERS

WORLD
LEADERS

IN
ELECTRONIC

KIT DESIGN
AND SUPPLY

(CYEERNE NC DIVISION) PORTWAY ISM STf IA- ESTATE
ANDOVER HANTS SP10 3NM Phone Enquiries :0;134) 84455

Export Enquiries Powertran Irrernational
Ho lom Down Farm Lopcomba Salisbury
Wiltshire SP5 1BP
Te': 0264 781545 TLX: 477407 ZENMON



SPEECH SYNTHESISER
FOR 13E81 and VIC20

THE MAPLIN TALK -BACK
Now your computer can talk!
*Allophone (extended phoneme) system gives

unlimited vocabulary.
*Can be used with unexpanded VIC20 or ZX81 -

does not require large areas of memory.
*In VIC20 version, speech output is direct to TV

speaker with no additional amplification needed.
*Allows speech to be easily included in programs.
Complete kit only £24.95.
Order As LKOOA (VIC20 Talk -Back).

LKO1B (ZX81 Talk -Back).
Full construction details in Maplin Projects Book 6.
Price 70p. Order As XAO6G (Maplin Mag Vol. 2 No. 6
KEYBOARD WITH ELECTRONICS
FOR ZX81

-0.rvo,cr 10

meo$ imesi:010 111 art
1,14 lials.,1. 'oe

* Full size, full travel keyboard that's simple to add to your
ZX81 (no soldering in ZX81).

*Complete with electronics to make "Shift Lock",
"Function" and "Graphics 2" single key selections.

*Powered (with adaptor supplied) from ZX81's own
standard power supply.

Full details in Project Book 3 (XA03D) Price 60p.
Complete kit (excl. case) £19.95. Order As LW72P
Case £4.95. Order As XG17T.
Ready built-in case £29.95. Order As XG22Y.

OTHER KITS FOR ZX81
3 -Channel Sounds Generator (Details in Book 5).
Order As LW96E. Price £10.95.
ZX81 Sound On Your TV Set (Details in Book 6).
Order As LKO2C. Price £19 .95 .

ZX81 I /0 Port gives two bi-directional 8 -bit ports
(Details in Book 4).
Order As LW76H. Price £9 .25
ZX81 Extendiboard will accept 16K RAM and 3 other
plug-in modules.

PCB. Order As GB08J. Price £2.32.
Edge Connectors (4 needed):

Order As RK35Q. Price £2.39.

HOME SECURITY SYSTEM
Six independent channels- 2
or 4 wire operation. External
horn. High degree of protec-
tion and long term reliability.
Full details in Projects Book 2.

(XAO2C) Price 60p

MATINEE ORGAN

Easy -to -build, superb
specification. Compar-
able with organs selling
for up to £1000 Full
construction details in our
book (XH55K). Price £2.50.
Complete kits available.
Electronics (XY91Y) £299.95
Cabinet (XY93B) £99.50*.
Demo cassette (XX43W) £1.99.

WHY DO YOU
KEEP LOOKING AT
ME LIKE THAT ?

tow4.40- woes' ....Irop
4,000. ,sat,Trig":1.010,41.

v &011.,0,11.

N

Carriage extra

25W STEREO MOSFET AMPLIFIER

* Over 26W/channel into Boat 1kHz both channels driven
* Frequency response 20Hz to 40kHz ±
* Low distortion, low noise and high reliability power

MOSFET output stage.
* Extremely easy to build. Almost everything fits on main

pcb, cutting interwiring to just 7 wires (plus toroidal
transformer and mains lead terminations).

* Complete kit contains everything you need including
pre -drilled and printed chassis and wooden cabinet.

Full details in Projects Book 3. Price 60p (XAO3D).
Complete kit onlyE 55 .20 incl. VAT and carriage (LW71N).

BUY IT WITH MAPCARD
Send now for an
application form - then
buy it with MAPCARD.
MAPCARD gives you
real spending power -
up to 24 times your
monthly payments,
instantly.

All prices include VAT & can -rage. Please add 50p handling charge to orders under ft total value

r
I Post this coupon now!

Please send me a copy of your 1983 catalogue. I enclose £1.50 (inc p&p).
If I am not completely satisfied I may return the catalogue to you and have I
my money refunded. If you live outside the U.K. send £1 90 or 10 International
Reply Coupons.

Name

Address

L ETJ

5679,

Date NOV 79

mown

MAPLIN'S FANTASTIC PROJECTS
Full details in our project books. Issues 1 to 5 60p each.

Issue 6: 70p.
In Book 1 (XAO1B) 120W rms MOSFET Combo -
Amplifier  Universal Timer with 18 program times and
4 outputs  Temperature Gauge  Six Vero Projects.
In Book 2 (XAO2C) Home Security System  Train
Controller for 14 trains on one circuit  Stopwatch with
multiple modes  Miles -per -Gallon Meter.
In Book 3 (XAO3D) ZX81 Keyboard with electronics 
Stereo 25W MOSFET Amplifier  Doppler Radar Intruder
Detector  Remote Control for Train Controller.
In Book 4 (XAO4E) Telephone Exchange for 16 exten-
sions  Frequency Counter 10Hz to 600MHz  Ultrasonic
Intruder Detector  I/O Port for ZX81  Car Burglar
Alarm  Remote Control for 25W Stereo Amp.
In Book 5 (XAO5F) Modem to European standard 
100W 240V AC Inverter  Sounds Generator for ZX81
 Central Heating Controller  Panic Button for Home
Security System  Model Train Projects  Timer for
External Sounder.
In Book 6 (XAO6G) Speech Synthesiser for ZX81 &
VIC20  Module to Bridge two of our MOSFET Amps to
make a 350W Amp  ZX81 Sound on your TV
 Scratch Filter  Damp Meter

MAPLIN'S NEW 1983 CATALOGUE
Over 390 pages packed
with data and pictures
and all completely
revised and including
over 1000 new items.
On sale in all branches
of WH SMITH 1.17.1,

7111"111111111
Price f1.25

MAPLIN ELECTRONIC SUPPLIES LTD.
P.O. Box 3, Rayleigh, Essex SS6 8LR
Telephone: Sales (0702) 552911 General (0702) 554155
Shops at: Note: Shops closed Mondays
159 King St., Hammersmith, London W6. Telephone: 01-748 0926
284 London Rd., Westcliff-on-Sea, Essex. Telephone: (0702) 554000
Lynton Square, Perry Barr. Birmingham. Telephone: (021) 356 7292


