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Build it for a fraction of the cost of commercial units!
FOUP Circuit design features inside

How the Universe began?
An Alarming Clock design

Audio Mixer project
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8K Static
RAM board

8K
ROM board

8K ON BOARD MEMORY!
5K RAM 3K ROM or 4K RAM, 4K ROM Oink
selectable) Kit supplied with 3K RAM, 3K ROM.
System expandable for up to 32K memory

2 KEYBOARDS!
56 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of
machine code

GRAPHICS!
64 character graphics option - includes
transistor symbols, Only £18 20 extra,

MEMORY MAPPED
high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters

KANSAS CITY
low error rate tape interface.

PSI comp 80
Z80 Based powerful
scientific computer
design as published
in WIRELESS WORLD

Cabinet size 19.0"x15.7"x3.3".
Television not included in price.
The kit for this outstandingly practical design by John
Adams published in a series of articles in Wireless World
really is complete. Included in the PSICOMP 80 scienc
tific computer kit is a professionally finished cabinet,
fibre -glass double sided, plated -through -hole printed
circuit board. 2 keyboards PCB mounted for ease of
construction, IC sockets, high reliability metal oxide
resistors, power supply using custom designed toroidal
transformer. 2K Basic and 1K monitor in EPROMS and,
of course, wire, nuts, bolts, etc.
KIT ALSO AVAILABLE AS SEPARATE PACKS
fir In. ree.mirl mN s1Y M y l.d their wails .r NM I p Iisil spills Ils ni is srmilmIls is
awls packs up PCI Ill" x 12 5"1 043.20. Pin NI kiribiiris C34 90 Firmsrirs is EPROMS CIO 00

Irinslersir n1 piwir nifty ism ..... tx EI7 SO C.li..l limy roma H. Iris
YweYlh losim11 EMSO P S Ill grsalli ..wc. tit mills hurl compiler isclilies OHIO
SUPERISITARD Ic whirl n cis Is r.alilt mishflid OtImr packs Ii.IM a sir FREE CATALOGUE

PSI COMP 80 Memory
Expansion System

Expansion u to 32K all inside the computer s own cabinet,
By carefully though out engineering a mother board with buffers and its
own power supply (powered by the computer s transformer) enables up to
3 8K RAM or 8K ROM boards to be fitted neatly inside the computer
cabinet Connections to the mother board from the main board expansion
,ocket is made via a ribbon cable

Mother board. Fibre glass douole sided plated through hole
P C B 8 7" x 3 0" set of all components
including all brackets fixing parts and ribbon
cable with socket to connect to expansion plug

E39.90
Fibre glass double sided plated through hole
PCB 5 6" x 4 8" E12.50
Set of components including IC sockets plug
and socket but excluding RAMs £11.20
7114L RAM 116 required/ £5.00
Complete set of board. components 16 RAMS

E89.50
Fibre glass double sided plated through hole
PCB 5 6" x 4 8" E12.40
Set of components including IC sockets plug
and socket but excluding ROMs E10.70
2 708 ROM (8 required) £6.00

orriponer Is 8 ROMs
£68.50

Panel s ze 9.0" X 5.25".Depth 12 2"

14 CHANNELS!
NOISE GENERATOR!
LED PPM METERS!
SLEW RATE CONTROL!

2 MICROPROCESSORS
Z80 the powerful CPU with 158 instruction, including
all 78 of the 8080. controls the MM57109 number
cruncher Functions include + , /, squares,
roots, logs,gxponentiab, trig functions, inverses etc
Range 10' to 9 x 19 to 8 figures plus 2 exponent
digits

EFFICIENT OPERATION
Why waste valuable memory on sub routines for
numeric processing' The number cruncher handles
everything internally,

RESIDENT BASIC
with extended mathematical capability. Only
2K memory used but more powerful than
most 8K Basics,

1K MONITOR
resident in EPROM

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through -hole PCB

COMPLETE KIT

NOW ONLY
£225 + VAT

2 OSCILLATORS!
VOICED/UNVOICED
DETECTOR!

COMPLETE KIT ONLY £195 + VAT
Kit includes FREE foot control and test oscillator!
Like all our kits tie t 11 V KODER really is complete - fully finished metal work, professional quality
components 1311 resstors.2% metal oxide), nuts, bolts, etc - even a 13A plug!Kits also available as
semrate packs - Sae ot.1 Free Catalogue.

OUR IS FREE! RITE PHONE NO1 TV'

PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP1D 3NM

PRICE STABILITY: Order with confidence. Irrespective of any pri>it charges we
will honour all prices in this advertisement until January 31st, 1981, if If is mcnth's
advertisement is mentioned with your order. Errors and VAT rate cha -vas excluded
EXPORT ORDERS: No VAT. Postage cnarged at actual cost pius 11 -lend my and
documentation
U.K. ORDERS. Subject to 15% surcharge for VAT. No charge is made for carnage,
oral current rate if changed

ANDOVER
(STD 0264) 64455

SECUMICON DELIVERY: For this optiona service IU K mainland only) add (2.50
I'/AT rclusi-e) per kit
SALES COUNTER: If you prefer to collect kit from the factory, call at Sales Count
C pen 3 m 12 noon , 1-4 30p m Monday -Thursday

MANY MORE KIT
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Read all about it.
Switched capacitors and new IC filters
The ins and outs of hardware
Music to your ears (and hips)
Over to you.
And various other places
Watch this space
Fifteen billion BC and all that
VCO variations

PROJECTS

FOUR INPUT MIXER 19
MUSICAL ALARM CLOCK 32

SOUND BOARD 44
MUSICAL DOORBELL 60

BENCH AMPLIFIER 74
POLYSYNTH 87

FOIL PATTERNS 125

Cheap combinations
Tunes help you wake more easily
Invasion effects
For visiting musicians?
Versatile low-cost design
A project of note(s)
Keep on tracking
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The range grows
bigger... better...

New Profile Amplifiers- Two New Series
MOSFET CHOOSE AN I.L.P MOSFET POWER AMP when it is

advantageous to have a faster slew rate, lower distortion at
higher frequencies, enhanced thermal stability, the ability
to work with complex loads without difficulty and
complete absence of cross -over distortion. I.L.P's

exclusive encapsulation technique within fully adequate heatsinks has been taken a stage further with
specially developed computer -verified 'New Profile' extrusions. These ensure optimum operating
efficiency from our new MOSFETS, and are easier to mount. Connection is via five pins on the underside.
I.L.P MOSFETS ARE IDENTICAL IN PERFORMANCE TO THE COSTLIEST AMPLIFIERS IN THIS
EXCITING NEW CATEGORY BUT ARE ONLY A FRACTION OF PRICES CHARGED ELSEWHERE.

Model
Output
Power
RMS

Distor-
tion Typical
at 1KHz

Slew Rate Rise Time
Signal/Noise
Ratio
DIN AUDIO

Price &
VAT

MOS120 60W
into 4-811

0.005% 20V/us 3r4 100dB E25.88
+ E 3.88

MOS200 120W
into 4-8.11

0.005% 20V/us 3us 100dB X33.46
+ E 5 02

BIPOLAR CHOOSE AN I.L.P BIPOLAR POWER AMP
where power and price are first consideration while
maintaining optimum performance with hi-fi quality
and wide choice of models. From domestic hi-fi to
disco and P.A., for instrument amplification, there is

an I.L.P Bipolar to fill the bill, and as with our new Mosfets, we have encapsulated Bipolars within our New
Profile extrusions with their computer -verified thermal efficiency and improved mounting shoulders.
Connections are simple, via five pins on he underside and with ou newest pre -amps artd power supply
units, it becomes easier than ever to have a system layout housed the way you want it.

Model
Output
Power
RMS

Distor-
tion Typical
at 1KHz

Slew Rate Rise Time
Signal/Noise
Ratio
DIN AUDIO

Price &
VAT

Hy30 15W into
4-841

0.015% 15V/us 5ps 100dB E6.34
+ 95p

Hy 60 30W into
4-8ft

0.015% 15V/us 51.1s 100dB E7.24
+ E 1 .09

Hy 120 60W into
4-f-

0.01% 15V/us Bps 100dB E 15.20
+ f 2.28

HY200 1201N into
4-8.tt

0.01% 15V/us 5ps 100dB E18.44
+ E 2. 77

HY400 240W into
4.0

0.01% 15V/us 5ps 100dB E27.68
+X4.15

POWER

AMPS ARE

ENCRPSOLATE0

FOR MU
STRBILIT1 IMD

1.0116ER LIFE

01%

0

3
rn

F 1K Hz LOAD. 8f1

 DISTORTION CONTENT

0001%
01W

IS BELOW NOISE LEVEL

iw ow

OUTPUT POWER

100W 200W

Load impedance both models Input impedance both models 100111
4ft -oo Input sensitivity both Frequency response both models
models 500mV 15Hz-1001-lz - 3dB

0

01%.

0 01%.

0 001%

F  1KHz
LOAD  Eifi ON ALL

411

'DISTORTION CONTENT
IS BELOW NOISE LEVEL

01w ,W 10W

OUTPUT POWER

100W 300W

Load impedance all models 411 -oo Input impedance all models 100111
nput sensitivity all models 500mV Frequency response all models

I SHz-SOKHz - 3dB

THE NEW PROFILE EXTRUSIONS
The introduction of standard heatsink extrusion for all
I.L.P power amplifiers achieves many advantages: -
Research shows they provide optimum thermal
dissipation and stability. Slotted shoulders allow easy
"""--"^7:"tandardisation enables us to keep our prices
competitive. Surfaces are matt black, anodised for
lower thermal conductivity. Extrusions vary in size
according to module number.



PSU

NO QUIBBLE 5 YEAR GUARANTEE

7 -DAY DESPATCH
ON ALL ORDERS

BRITISH
DESIGN AND MANUFACTURE

FREEPOST
SERVICE

to

NEW PRE -AMPS
HY6 (mono) and HY66 (stereo) are new to I.L.P's range of
advanced audio modules. Their improved characteristics
and styling ensure their being compatible with all I.L.P
power -amps both MOSFET and BIPOLAR, giving you chance
to get the best possible reproduction from your equipment.
HY6 and HY66 pre -amps are protected against short circuit
and wrong polarity. Full assembly instructions are provided.
Mounting boards are available as below.
Sizes - HY6 - 45 x 20 x 40 mm. HY66 - 90 x 20 x 40 mm.
Active Tone Control circuits provide ±_12dB cut and boost.
Inputs Sensitivity - Mag. PU. -3mV: Mic - selectable
I-12mV: All others 100mV. Tape 0/P - 100mV: Main 0/P -
500mV: Frequency response - D.C. to 100KHz - 3dB.
HY6 mono £5.60+84p VAT Connectors included
HY66 stereo 10.60 £ 1.59 VAT Connectors included

B6 Mounting Board for one HY6 78p + 12p VAT
B66 Mounting Board for one HY66 99p + 15p VAT

SCHEMATIC BLOCK DIAGRAM
OF HY6 PRE AMP WITH
STEREO CONNECTION SHOWN

 DISTORTION TYPICALLY
0.005%

 S/N RATIO - 90dB (May
P.U. - 68 dB)

 38 dB overload margin en
Mag. P.U.

NEW POWER SUPPLY UNITS
Of the eleven power supply units which compnse our current range, nine have toroidal
transformers made in our own factory. Thus these I.L.P power supply units are space -saving, more
efficient and their better overall design helps enormously when assembly building. All models in
the range are compatible with all I.L.P amps and pre -amps with types to match whatever I.L.P
power amps you choose.
PSU30 -±15V at 100mA to drive up to 12 x HY6 or 6 x HY66 £4.50 + 0.68p VAT
 THE FOLLOWING WILL ALSO DRIVE I.L.P PRE -AMPS
PSU36 for use with 1 or 2 HY30's £8.10 + £1.22 VAT
 ALL THE FOLLOWING USE TOROIDAL TRANSFORMERS
PSU50 for use with 1 or 2 HY60's
PSU60 for use with 1 HY120
PSU65 for use with 1 MOS120
PSUTO for use with 1 or 2 HY120's
PSU75 for use with 1 or 2 MOS120
PSU90 for use with 1 HY200
PSU95 for use with 1 MOS200
PSU180 for use with 1 HY400 or 2 HY200
PSU185 for use with 1 or 2 MOS200

* Freepost facility
When ordenng or writing about 1.L.P products, you do not need to stamp
the envelope. Mark it FREEPOST plus the code shown in the address
below. We pay the postage for you.

£9.75 + £1.46 VAT
£9.75 + £1.46 VAT
£9.75 + £1.46 VAT

£13.61 + £2.04 VAT
£13.61 + £2.04 VAT
£13.61 + £2.04 VAT
£14.75 + £2.21 VAT
£23.02 + £3.45 VAT
£24.20 + £3.63 VAT

* TO ORDER Send cheque or money order payable to I.L.P Electronics
Ltd and crossed. Or pay by ACCESSor BARCLAYCARD. Cash payments must be
in registered envelope; if C.O.D. payment is wanted, please add fl.00 to TOTAL
value of order.

IIP ELECTRONICS LTD.
FREEPOST 4 Graham Bell House, Roper Close, Canterbury, Kent CT2 7EP.

Telephone 102271 54778 (Technical (0227) 647231 Telex 965780
Available also from MARSHALLS, WATFORD ELECTRONICS and certain other selected retailers

 LATEST DESIGN HIGH
QUALITY CONNECTORS

 ONLY POTS, SWITCHES AND
PLUGS/SOCKETS NEED ADDING

 NEEDS ONLY UNREGULATED
POWER SUPPLY _4:15 to ±60v

IN A RANGE OF 11 MODELS USING
LATEST TOROIDAL

TRANSFORMERS

1971-1980
TEN YEARS OF PLANNED
PROGRESS
When, in 1971,Ian L. Potts founded his now world-famous company,
he saw the need for a different and more rational approach to
exploiting to the full, the potential that lay in modular construction.
New thinking was badly needed. The result was a range of modules
revolutionary in concept. The rightness of this new thinking is shown
by the size of the company today, its new factory, its vast exports, its
acceptance by constructors as the modules to build with. The range
grows bigger and better. Exciting new lines (in no way conflicting
with existing ones) are well past drawing board stage. This is why
I.L.P are simply ahead and staying there.

BRITAIN'S FASTEST GROWING MODULE SUPPLIERS

To: I.L.P ELECTRONICS LTD. CANTERBURY CT2 7EP

Please supply

Total purchase price £

I enclose Cheque E Postal OrderspInte motional Money Order [13

Please debit my Access/Barclaycard Account No.

NAME

ADDRESS

Signature



WATFORD ELECTRO
33/35 CARDIFF ROAD, WATFORD, HERTS,

MAIL ORDER, CALLERS WELCOME
Tel. Watford (0923) 40588/9

CS
GLAND

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS. CASH/CHEQUE/
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 40p TO ALL ORDERS UNDER £1 0. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME.

11)51.17
Export orders no VAT. Applicable to U.K. Customer's only. Unless statnd otherwise, Il
prices are exclusive of VAT. Please add 15% to all prices.

We stock thousands more items. It pegs to visit rm. W are eitunnd behind Watford Football Ground.
Menne( Underground/ BR 5tmion. Watford High Sunlit. Open Monday to Seturday. Ample Five Car
Perking spore availlible.

ELECTRONIC CAPACITORS: (Values are in y FI 500V: 10 50p; 47 75p; 250V. 100 65p; 53V: 0 47. 1 0.
1 5 2 2. 3 3. 4 7 6.8.11p; 10.15, 22, 11p; 32, 47. 50, 129; 63. 100, 27p; 50V: 50, 100. 220. 26p; 470.
32p; 1000.130p; 40V: 2. 33. Sp; 100, 12p; 2200. 3300. 11159; 4700, 1111p; 35V: 10. 33. 7p; 330, 470,
32p; 2W: 10, 22. 47, 100 11p; 160. 220. 250. 15p; 47025p; 640. 1000, 35p; 1500. 40p; 2200. 45p;
3300. 77p; 4700114p; 16V: 10. 47. 7p; 100. 125.13p; 220. 330. 14p; 470. 20p; 1000, 1500. 30p; 2200
35p; 10V: 100. 7p; 640. 12p; 1000, 22p.
TAG -END TYPE: 950V: 100yF 180p; 70V: 4700. 165p; 64V: 3300 150p; 2500 110p; SOV: 4700.
150p; 3300 135p; 2200119p; 411V: 4700 130p; 400012p; 3300 98p; 2500 90p; 30V: 4700 110p; 26V:
150001951.; 6400 120p; 47001006; 3300 11156; 2200 600.
POLYESTER CAPACITORS: Axial lead type.
400V: lnE, 1n5, 2n2. 3n3, 4o7, 6n8. 10n, 15n 9p; 18n 10p; 22n. 33n 11p; 47n, 68n 14p; 100n 17p;
150n, 220n 24p; 330n. 470n 41p; 680n 411p; 1 y F 649; 2y 2 82p.
140V: lOnF, 12n, 39n, 100, 150n, 2201111p; 330n, 470n 19p; 660n, 10F 22p; 2.24 F 32p; 4 7pf 35p..
1000V: 10n. 15n 20p; 22n 22p; 47n 73p; 100n 38p; 4-5M 80p; I xf 175p.

POLYESTER RADIAL LEAD CAPACITORS: 250V,
10n 15n, 22n, 27n 11 p; 33n, 47n, 68n. 100n 7p; 150n 10p; 220n.
330n 13p 470n 17p; 680n 19p; 1 v 22P; 1 y 5 30p; 2y 2 341..

TANTALUM BEAD CAPACITORS
35V. 0 14F. 0-22. 033. 0-47, 0-68,
10y, 2 2i.F. 3.3. 4-7. 25V. 10. 20V.
648 ISV: 242. 447. 1015p.
16V. 22p 289.47. 100 60p. 220 40p;
10V: 15y. 22p, 33. 24p; 1004 Up;
6V. 47y, 68. 100 28p; 3V. 100 20p.

MYLAR FILM CAPACITORS
100V: 0001. 0.002. 6005, 0-014F fp
0-015. 002.0-04. 0-05. 0.056p F 7p
0 1 vF. 99.50V:0 47,F 12p
CERAMIC CAPACITORS 50V
Rsege 0-5pF to 10.000pF
0-015,F. 0-0224F. 0-0330 F
0047pF 5p. 0 1pF. 02pF

4p
119

7p
SILVER MICA (Values in pF) 3-3. 4-7.
08, 10 12. 18.22, 33, 47, 50. 68, 75.
82, 85, 100. 120. 150. 220 11p each
250. 270. 300. 330. 360. 390.
470. 600. 800. 820 16p each
1000. 1200. 1800. 2000 2119 each

POTENTIOMETERS: Rotary. Carbon,
Track 0.25W Log & Lin
470(), 6800. 1K0 & 21(0 (Linear only)
Single Gang 2111
5K0 -2M0 Single Gang Log & Lin 291.
5140-2M0 Single Gang D/P Switch 899

SLIDER POTENTIOMETERS -T
0.25W log and linear values 60mm
5K0 500K0 single gang 601.

36p

PRESET POTENTIOMETERS

0-25W 2000-4-7940 Vert 109

1000.100/10 909

POLYSTYRENE CAPACITORS:
10pF to lnF 19; L 5nF to 47nF l9p

MINIATURE TYPE TRIMMERS
2 5-6pF, 3-10pF, 10-40pF 22p
525pF. 5-45pF, 60pF, 88pF 30p

COMPRESSION TRIMMERS
3-40pF. 10.80pF 25-190pF 30p
100-500pF 45p 400.1250pF 58p
GAS& SMOKE DETECTORS
TGS 812 & 813415p; Socket 30p

JACKSONS VARIABLE CAPACITORS
L 0 2 365pF with slow

100/300 pF 20
500pF 260p 0 0 208/Drive76 350959

motion 45109

6 1 Ball Drive with slow
4511 / DAF 1459 motion drive 410p
Dial Drive 4103 C804-5pF 10 15
6 1/36.1 7759 25 50pF 2509
Droin 54mm 559 100. 150pF 335p
0.1-365pF 3259 '1.' 3310pF 725p
00 2 365pF 315p 00-3x25pF 5509

RF CHOKES
1411 4.7 10 72 33 47 100.200 470
750 1rnH 2 5 5 10 30p fwd.
43mM 100 (109 wick

VEROBOARD 01 0.15 0
(copper clad) (Plain)

2', x 31/4" 669 599 47p
759 69p -

P.. 33." 75p - -
3'. 45" 869 93p 72p

225p -
:.17' 2969 2609 210p

387p -
Pkt of 36 pins 20p 50 Board 144p
Pin insertion tool 147p DIP Board 326p
Spot face cutter 107p Veroblock 3249

VERO WIRING
PEN -r Spool
spare Spool
Combs

350
85

7

DALO ETCH
RESIST PEN
+ Spare bp 90

DIODES
BA102 25
44119 18
A/4215 15
85100 24
BYI26 12
85127 12
CR033 157
0A9 50
0447 I
0470 1

0479 1

0481 1

0485 1

0490
0A91
0A95
0A200
0A202
N914
N916
54001/2
54003
54004/5
54006/7
N4148
N5404 I
S44 20
N5401 13
55402 14
N5406 18
N5408 30

BRIDGE
RECTIFIERS
(Mastic case)
14/505
14/1005
14 /2005
14 /4005
1A/6006
24/505
24/1005
2A/2006
24/4001/
24/6006
44/ 1 COV
4A/400V
6A/100V
64/2005
64/4005
85164
VM18 DL

20

25
29
34
35
44
46
53
65
72
79
73
78
85
56
SO

ZENERS
Range 257 to
395 40OrnW

Ilp 46d1
Range 3V3 to
33V 1 3W

15p each

FERRIC CHLORIDE
I lb bag Anhydrous
2256 -1- 40p P&P

ULVIASONIC
TRANSDUCER
40KHr 350p p

NOISE
180

COPPER CLAD BOARDS
Fibre Single. Double. SRBP
Glass sided sided 9 5" X 8

90p 110p 95p
6" x 12" 150p 195p

DIL PLUGS (Headers)
14 pin 35p; 16 pin 409
24 pin 85p; 40 pin 2959

Ribbon Cable
I0 way & 20 way
ayaiiable

VARICAPS
BA102 25
681059 40
B8106 40
MVAM2 185
MVAM 115

140

Soldercon pins 100 60p; 500 275p.

OIL SOCKETS
(TEXAS) Low Wire

Prof. Wisp
Spin 10p 259

14pin 12p 35p
16pin 13p 46p
18pin 16p 52p
20pin 22p 65p
22pin 25p 70p
24pin 30p 789
28pin 35p 859
36pin - 106p

40p 1019

EDGE
CONNECTORS:
(Double type

.1 .156
2.10 way - Up
2.15 way - 099
2.18 way 1115p 120p
2.22 way 130p 1351.
705 way 1499 160p
2.30 way 170p -
2.36 way 114p -
2x40 way 210 -
2.43 way 2329 -

TRIACS
342005 49
3A400V 50
841005 54
844005 54
858006 108

1241005 60
1244005 70
1248005 115
164100V 110
1644005 105
1648005 195
2545005 235
2548005 195
728000 120

Thyristors
IA/50V 37
IA/1006 42
IA/200V 47
IA/400V 55
544005 39
5A6COV 43
843005 48
845005 58
856006 85
1241005 42
I 24300V 59
12A500V 92
12A800V 120
BT106 150
BT116 150
C106D 38
TIC44 22
TIC45 26
254444 140
255064 35

DIAC
ST2 2o

755/1168
75108
75150
75154
75450
75451
75454
75491
75492

3510
140
180
86
70

225
80
81

COMPUTER IC.

6502
5K0.2M0 Double Gang Log & Lin Up 6520
Wire Wound Single Turn 1 Wan 6522
100 201(0 1050 6530

6592
10K17 -500K0 dual gang 80p 6800
Self Stick Graduated Berets

6850
0 1W 500 -5M0 Miniature Vertical 6852
& Horicontal 7p 8080A
2-25W 1000 -3-3M0 hone larger 1011

811695-
Cermet Precision, multiturn. 0 75W 'Ain

2114-450n
2114-300n
2708
27108
271055
4116
4047

6532
6545
6551

6810
6821

8085A

811596
81LS97
8251

RESISTORS - Erie make 5% Carbon 825381264

Miniature High Stability. Low noise
87284

RANGE VAL 1-99 100. 87955
14W 2.20-47M E24 2p 1

87975n AY -3-1015VW 2.06 7M 012 2p 1p AY -5-10131W 2.20-1094 E12 SP 4p
AY -5-23762%Metal Film 100 -1M0 61. 41. DM81231%0.5W 510-1M E24 514 MC14881004- price applies to Resistors of each MC1489type mixed values

' MC14411
MC14412
MK4027.2
MK4027.3
MK4027-4
MM5208D
MM81165
MK4118.4
80.3.25131.
RO-3-2513U
SFF96364E
SFC71301
TMS2516
TMS2716
TMS4027
TMS4035
TMS4039
TMS4045
TNS4047

240
295
445
995
750
495
750
650
350
650

1350
850

1450
550

2572
700
360
500
485
485
499

1195
135
135
140
700

1275
235
280
150
150

5509
396
980
195
90
90

1020
1520

460
355
350
TEA
T BA
2099
690
650

1050
820
850

1050
325
250
250
720

1083
7MS6011 365
Z80 CPU 2 5M 850
Z804 CPU4M 999
Z80 CTC 550
Z804 CTC 695
Z80 PIO 610
Z804 PIO 725
LINEAR ICS
702
709 14 pin 311

709C 8 pin 34
710 67
733 75
741 8 pin 17
747C 14 pn 75
74808 pm 315

753 8 pon 185
810 159
9400CJ 350
AY -1-0212 MI
AY -1-1313A 11150

AY -1.1320 225
57.1-5050 99
Ay -1-5051 180
A1-1-6721/6 210
AY -3-1015 580
45-3-1270 540
AY -3.8500 380
AY.3.8910 ISO
AY.3-8912 791
AY -5-1224A 238
AY -5-1230 450
AY -5-1315 1196
AY -5-1317A 839
AS -53500 350
AY -5.3600 1080
AY -54007D 410
AY -5.8100 771
CA3011 110
CA3012 175
CA3014 167
CA3018 88
CA3019 70
CA3020 1118
CA3023 191

TRANSISTORS
' BC182L 10

AC125 36 F 601831 10
AC126 26 BC184L 10
AC127 25 6C181 20
AC128 25 BCI86 30
AC141 30 BC187 2$
AC142 30 BC212 10
AC176 28 802121 10
AC187 28 BC213 10
AC188 23 802131. 10
ACY17 70 BC214 10
ACY18 70 BC2141. 10
ACY19 76 BC237 15
ACY20 76 BC238 14
ACY21 75 5C30713 14
ACY22 76 BC308 16
ACY28 SO BC327 12
ACY39 86 60328 15
ACY41 66 BC337 15
AD142 120 BC338 15
AD149 79 BC441 34
ADI61 42 BC461 34
ADI62 42 6C477 40
AF118 06 BC5I6 40
AF124 70 BC517 40
AF126 66 8C547 14
AF139 40 8C548 14
AFI78 76 BC549C 14
AF186 70 BC556 15
AF239 75 BC557 15 '

ASZ21 125 BC558 16
BC107 10 BC559 15

BC1078 12 8CY30 85
BC108 10 8CY34 85
8010813 12 BCY36 60
BC108C 12 BCY39 78
BCIOS 10 BCY40 48
801096 12 BCY42 14
BC109C 12 801.43 35
BCII4 22 0c145 50
BC115 22 80058 35
BCII7 24 BCY59 35
.80II8 22 8CY70 14
BC119 38 8CY71 111

BC137 40 94172 20
BCI39 40 BCY78 24
60140 30 80112 126
BC142 30 BD124 116
BC143 30 BD131 48
BC147 9 80132 48
BCI47B 10 80133 SO
bc148 9 80136 45
1301488 10 80136 40
60149 6 BD137 40
BCI49C 10 80138 40
BC153 27 80139 40
BC154 27 BD140 40
BC157 10 BD144 198
80158 10 80145 176
BC159 11 60158 55
BC160 48 BD205 110
BC167A 10 BD206 110
BC168C 10 80222
BCI69C 10 80245 46
8C170 16 BD378 70
BCI71 11 BD434 66
80172 11 BD517 75
BC177 20 80695A 66
80178 20 6D696A 66
BC179 20 8DY56 170
BC182 10 BDY60 140
BC183 10 BDY61 150
60184 10 BFI15 36

8E154
8E158
6E167
8E173
BF177
6E178
8E179
8E180
6E182
BF1B4

M
25
29
27
25
30
36
38
38
38

8E185 38
8E194 12
BF195 12
3E196 12
BF197 12
8F198 III
6E199 18
6F200 30
BF224A
BF2448 2111

8E245 30
BF256A 36
BF2568 91
13E257 32
6E258 36
6E259 35
BF274 42
5E336 40
8E337 40
8F451 35
3E594 30
8E595 311

BFR39 23
BFR40 23
BER41 23
BFR79 23
BER80 25
BER81 26
BER98 105
BFX29 25
BFX81 45
BFX84 26
BFX85 21
BFX86 21
BFX87 23
B FX813 28
BFY18 40
BEY50 23
BEY51 23
80152 23
8FY53 32
BEY55 32
BEY56 32
BEY64 35
BFY71 20
BEY81 120
B RY39 40
BSX20 20
BSX26 34
13SX29 36
BSX78 45
8SY26 30
BSY95A 25
95105 170
BU205 110
85206 200
BU208 200
E421 280
MD8001 250
MJ490 90
4.4J491 175
MJ2955 90
MJE170 130
MJE180 130

MJE340 64
MJE370 70
MJE371 70

. MJ490 90
MJE520 65
MJE521 74
MJE2955 96
MJE3055 70
MPF102 IS
MPF103 36
MPF104 36
MPF105
MPF106 40
MPSA05 22
MPSA06 24
MPSA12 29
MPSA55 29
MRSA56 21
MPSUO2 58
MRSUO5 50
MPSL106 50
MPSU52 65
MRSU55 55
MRSU56 SO
MPU131 45
0026 170
0026 130
0C35 125
0036 120
0041 120
0042 120
0044 120
0C45 40
OC70 40
0071 40
0072 40
0074 50
0075 60
0076 50
0077 50
0081 50
0082 50
OCEI3 48
0084 40
00140 110
OC170 55
OC171 85
00200 55
TIP29 36
71P294 35
T1P29B 58
TIP29C SO
TIP30 40
TIP304 48
TIP3013 50
TIP30C 68
TIP31A 45
TIP3113 45
TIP31C 55
T1P324 48
TIP32C 90
TIP334 85
TIP33C 75
TIP34A 74
TIP34C 88
TIP35A 180
TIP35C 185
TIP36A 170
TIP36C 195
TIP414 55
TIP4113 60
TIP424 50
TIP42B 75
T1P120 90

TIP121 M.
110122 IM
TP141 120
TIP142 120
77147 120
7102955 SO
TW3055 SO
0643 32
TIS44 45
71545 45
T1546 45
TM59 50
71674 50
TM90 3D
TIS91 32
UC734 66
ZTX107 11

ZTX108 11
ITX109 120
ZTX212 211

ITX300 13
21X301 15
ITX302 15
ZTX303 21
ITX304 17
ITX314 25
ZTX326 30
/TX341 30
ITX500 14
211(501 15
Z13502 17
ZTX503 18
ITX504 25
ZTX531 25
ZTX550 25
25697 D
25698 40
24699 48
25706A 19
2N708 19
24918 30
2N1131 24
2N1132 44
241302 45
2N1303 90
251304 115
251305 115

2N1306 55
241307 65
241308 19
241613 30
241670 150
2N16718

120
2312160 296
242217 44
2422184 44
2422194 2111
2422204 24
292221A 25
252222A 25
252297 45
2N2303 46
242368 25
2423694 15
242476 80
242483 27
252484 27
252492 50
242497 63
242646 46
242784 55
242904 28
7429054 31

252906 M
252907 25
2429074 22
2429260 10
243011 re
243020 45
2N3053 26
2N3054 58
243055 48
2N3108 45
243252 46
2N3302 30
2N3441 140
2N3442 140
253663
253702
253703
253704
253705
253706
253707
253708

15
10
10
10
10
10
10
10

253709 10
253710 10
253711 10
2N3713 140
2N3771 179
253772 196
253773 270
253819 22
2N3820 45
2N3822 65
2N3823 65
293824 55
2143866 SO
253879 150
253903 18
253904 IS
253905 15
253906 17
2444037 46
254041 40
254058 10
2N4061 10
254062 10
254064 115
2N4220 75
254234 48
2N4236 48
2N4264 24
2N4256 15
2N4289 18
2N4314 65
244400 18
254427 80
244859 66
244871 56
244898 136
244901 1110
254921 40
254922 55
255102 126
255135 20
2N5136 ao
2N5138 15
2N5172 45
255179 45
255180 45
245191 75

i. 255305 24
255308 24
245457 36
245458 36
2N5459 38

F'

2N5485 36
245777 45
245879 180
246027 32
2463813 1911
250234 75
34128 112
3N140 112

40313
40315
40316
40317
40320
40323
40324
40326

130
GO
es
SO
SO
SO

or
40327 70
40347 90
40348 120
40360 40
40368 43
40361 50
40362 50
40408 70
40411 285
40467A 130
40468 85
404684 70
40594 106
40595 110
40603 110
10636 175
40673 es

SPECIAL
OFFER

2114-450n
225p

2114-300n
2959

2708

2716-5V4459
750p

1946402
(UART) 3509
MM170240

295p

Telephone
orders now

accepted
(E10 min.)

CA3028A
CA3035
CA3036
CA3043
CA3045
CA3046
CA3048
CA3059
CA3075
CA3080E
CA3081
CA3085
CA3089E
CA309041(1
CA3123E
CA3130
CA3140
CA3160
0171 06
CL7107
CL8038CC
CL8211A
CM720A
CM7205A
CM7207
CM7215
CM7216A1
ICM7216B
CM7216C
CM7217A
CM7224
CM7555
L0130
LF356
LM I 0
LM301AP
LM3087
LA4311
LM318S
1943245
LM339
LM3413
LM349
LM379
LM380
LA43815
LA4382
LM384
LM386
LM387
LA4389
LM1458
LM2917
LM3900
19439095
LM3911
LM3914
LM3915
LM3916
LM733
LM13600
M252AA
M253AA
MC663
MC1204
MC1301
MC1303

10 MC1304P 250
235 MC1310P 150
116 MC1312PG us
271 MC1458 45
365 MC1488 65
70 MC1489 55

214 MC1494 He
196 MC1495 350
213 MC I 496L 92
55 MC1596 226

190 MC1710 79
95 MC3302 180

215 MC3340P 120
375 MC3360P 120
ISO MC3401 52
90 MC3403 135
48 MC3405 190
96 MFC6040 97

716 MK50398 1136
975 MM5303 1535
340 MM5307 1275
150 MM57160 520
550 MSM5526 820

1110 NE515 275
475 NE529 225

1011/ NE543K 210
1910 NE544 161
1550 NE555 22
1600 NE556 as

71/15 NE560 325
705 NE561 018
a NE5628 410

442 NE584 435
90 NE585A 120

305 NE566 160
M NE567V 170
IS NE570 480
70 NE571 420

200 RC4I 36D 110
10 5568 275
IS SAB3209 425
90 SAB3210 275

115 SAS560 150
375 SAS570 150
80 SG3402 296

146 SL414A 171
121 S5760035 240
140 SN76013 170

111 SN76013ND 130
110 5576018 145

911 5576023 170
45 SN76023ND 170

116 SN760335 1114
80 S5761155 215
70 SN76131 125

125 SN76227N IS
240 SN76477 175
240 SN76660 120
255 SP8629 299
99 744621451 250

135 744661A 155
521 744700 363

1150 150100 159
50 TBA1205 70

210 TBA5400 220
79 TBA5500 330
44_75S6_41.412

IMor 8311
TBA651
TBA800
18A810
765820
T8A920Q
18A9900
TC42700

,TGA965
7051004
7051008
TDA1022
7051024
7051490
TDA2020
TDA2030
TL061CP
TL062CP
7106405
TL071CP
T1072CP
TL074C5
TL081CP
TL082CP
TL083CP
1108405
UAAI 70
555150
XR2206
XR2266
ZN414
25423
25424E
ZN425E
ZNI034E

,2510406

250
190
90
es,
70

260
270
250
120
290
310
576
106
290
320
320

46
90
191
45
90

140
42
70
96

120
170
170
360
750

95
96

130
415
200
185

7437 36
7438 30
7440 20
7441 74
7442 71
7443 120
7444 116
7445 115
7446 132
7447 99
7448 99
7450 20
7451 20
7453 20
7454 20
7460 20
7470 41
7472 31
7473 40
7474 34
7475 56
7476 41
7480 55
1481 120
7482 75
7483 94
7484 113
7485 121
7486 33
7489 215
7490 57
7491 85
7492 59
7493 59
7494 le
7495 75
7496 95
7497 180
74100 130
74104 62
74105 62

TTL )74(TEXAS
7400 11
7401 12
7402 12
7403 14
7404 14
7405 18
7406 48
7407 48
7408 22
7409 22 74119 125
7410 g 74120 105
7411 25 74121 42
7412 20 74122 55
7413 33 74123 95
7414 52 74125 45
7416 31 74126 55
7417 31 74128 74
7420 II 74132 70
7421 34 74136 65
7027 26 74141 85
7423 32 74147 195
7425 30 74143 350
7426 44 74144 350
7427 32 74145 90
7428 35 74147 ISO
7430 20 74148 145
7432 28: 74150 150

2433 35_74151 75

74107 35
74109 60
74110 54
74111 68
74112 150
74116 198
74118 99

74153 75
74154 140
74155 75
741556- 80
74157 75
74159 185
74160 59
74161 99
74162 99
74163 99
74164 120
74165 120
74166 155
74167 240
74170 230
74172 420
74173 120
74174 105
74175 82
74176 90
74177 go
74178 149
74179 155
74180 90
74181 290
74182 58
74184 145
74185 145
74188 299
74190 135
74191 135
74192 135
74193 135
74194 105
74195 198
74196 130
74197 90
74198 195
74199 158
74221 140
74246 195
74247 195
74248 195
74249 195
74251 120
74265 83
74173 270
74278 220
74279 99
74283 150
74284 385
74285 385
74290 125
74293 125
74297 236
74298 185
74365 90
74366 90
74367 90
74368 90
74390 185
74393 1415
74490 150

74L
74100
74130
74147
74175
74185
741121
741123

611

50
310
144
349
155
325

74S
74500 50
604 73
S132 136
5138 240
5158 240
5188 210
S189 iS4
5194 390,
S195 796
S241 540
5262 550
5287 326
5288 210
S470 325
5472 1160
5475 1125

74LS
LSOO 13
LSO1 13
LSO2 15
LSO3
LSO4
LSO5
LSO8
LSCIE
LS10
LS11
LS12
LS13
LS14
IS15
LS20
LS21
LS22
IsZe
LS27
LS28
1330
LS32
.1533
1.837
ILS3/3
1340
LS42
LS47
LS48
LS49

15
15
23
22
23

32
32
40
00
40
21
32
36
44

35
20
zs
ts
30
36
26
ge
85

105
106

L551 25
LS54 ee
LS55 Jo
LS63 190
LS73 45
LS74 35
LS75 45

LS76 44
LS78 50
LS83 105
1.585 80
LS86 36
1590 50
LS91 125
LS92 75
LS93 SO
LS95 115
LS96 120
LS107 45
LS109 75
LS112 40
LS113 75
LS114 40
1.5122 70
18123 75
LS124 190
LS125 45
LS126 45
LS132 SO
LS133 35
LS136 55
LS138 70
LS139 70
LS145 120
LS147 210
LS148 170
LS151 90
LS153 85
LS155 so
LS156 56
LS157 70
LS158 70
LS160 50
LS161 Se
LS162 110
LS163 95
LS164 115
LS165 155
18166 175
LS168 210
LS169 210
LS170 21113

LS173 106
LS174 110
LS175 110
LS181 295
LS183 298
LS189 128
LS190 55
LS191 415
L5192 96
LS193 95
LS194 125
LS195 130
LS196 120
LSI97 95
LS200 345
LS202 305
LS221 120
LS240 165
LS241 156
1S242 165
15243 165

195

ETI DECEMBER 1980



WATFORD ELECTRONICS

COMPUTER CORNER
 SUPERBOARD II Ready -built and tested

Only E150

 PSU 5V/3A Ifor above incl RE Modulator) £25

 610 Expansion Boyd IBK R AMI expandable to
241, E150

 CHALLANGER 1P (Superboerd cased with PSU)
E1811

 Extra 4K RAM 1131)2114) cis
 Plastic Cosa Black. fits URIOI Superboard.
NASCOM II etc E25

 SUPERPRINT 500. 80 column Hugh Perfor
mance Impact Printer Ideal for PET. NASCOM
UK 101. Superboard. TRS80 etc only E325

 VIDEO SENILE based on TR580 Utolises Z80.
12K level II Basc 16K RAM incl Cassette Deck

E290

 STRINGY FLOPPY. Cornbt nes economy nl
Cassette with speed & reliability of DISC (Ind 20
wafers) E169

 SOFTY. Intelligent SPROM Programmer Co,.
neos directly to TV Develop copy Burn EPROM,
Kit E99
Ready-budt and tested E120
PSI I,,: atm, (Built) E20

 UHF Modulators 6MHz 280p
UHF Modulators 8MHz 450p

 KEYPADS .4.s matrix 350p

 Full ASCII nded 56 Key Keyboard Mod 756
E40

 10x C12 Cement.. Rack £5.50
IP&P extra on all Items) Call in at our shop
Demo or write In for leaflets

SWITCHES
TOGGLE' 2A. 250V
SPST 32p
DPST 34p
DPDT 44p
4 pole on/off 54p

SUE -MIN TOGGLE
SP changeover 59p
SPST on /of 54p
SPST Weed 85p
DPDT 6 tags 70p
SPOT centre off 79p
DPDT based 115p

SLIDE 250 V
IA DPDT 14p
IA DPDT c/over 15p
1/2A DPDT 13p
4 pole 2 -way 24p
PUSH SUTTON
DPDT Black Body
Red, Blue. Gm Yell
SRL Latching 125p
SRM Momentary

125p
MINI. Non Loeking
Push to Make 15p
Push Break 25p

OIL SWITCHES
I SP ST)
4 way 85p 6 way
95p; 8 way 115p

ROTARY: Make your own rnultmay Switch A11)),)
able Stop Shafting Assembly Accommodate up to (-
Wafers 90p
Mains Switch DPST to lit 40p
Break Before Make Wafers 1 pole, 12 way 21' n

way 3p:4 way 4p,3 way 6p 2 way 56p
Spacer and Screen 6p
ROTARY: (Adjustable Stop)

1 pole z 2 to 12 way. 2p, 2 to 6 way 3 pole, 2
way 4 pole) 2 to 3 way 43p
ROTARY: Mains 250V AC 4 Amp 52p

'IT CONNECTORS (Cannon type)
Plugs Sockets Coy.,

Sway 95p 1289 -
15way 135p 195p 150p
25way 98p 284p 17 p
37way 90p 398p 185p

CRYSTALS
100KHz 323

TRANSFORMERS (Matt, Prim 220-240V1
6.0-6V 9.0-95. 12-0-12V 100mA 95p
3VA:0.65 0.65 (PCB mounting) 150p

ALUM.
BOXES

PANEL
METERS

455KHz 383 8VA: 65. 5A 65-.5A, 9V..44 9V -.4A. 12V- 3A WITH LID FSD
1MHz 323 125- 3A 15V. 25A 15V -.25A 215p 60x46x
1.008M 395 125: 4 55-1 3A 4.5V -1.3A. 65-1.2A 6V -1.2A. 3x 7.r 55 35mm
1 28MHz 392 12V- 5A 125-.5A, 155..4A 15V.-.46: 20V. 3A 0-50eA
1 6MHz 323 205-.3A 236p (30p p&p) 75 0-100xA
1 8MHz 323 24VA: 65.1 5A 6C -1.5A. 95.1.36 95.1 36, 404,1 75 0-500eA
1 8432MHz 362 125.1A 125.1A, 155-.8A 155-.8A. 205..6A 4x2', ' 75 0-1mA
2.4576MHz 362 20V- 6A 320p (55p p&p). 100 0-5rnA
3.2768M 323
3.57954M 195

50VA: 65-4A 6V -4A, 95.2.5A 95-2.5A, 125-2A
12V -2A, 15V -1.5A 15V -1.5A; 20V-1 2A 20V-

80
5)010" 107

0-10mA
0.50mA

4.000MHz 290
1 2A. 255-1A 255-1A. 305..13A 305..8A 6)01.2" 110 0.100mA

4 032MHz 323 365p (60p 119).. 7.5x2'," 185 0-500nrA
4.433619M 135 100VA: 12V -4A 125.4k 15V -3A 155.3A. MO" 185 0-1A
5.0MHz 355 20V -2.5A 205.2.56. 305.1 5A 30V- 5A. 10,70" 240 0'26

1.5101 323 405.1.25A 405-1.25A, 505-16 50V -1A 695p 10z4v4»3" 228 0-25V
o 24288M 425 (74p p&p) (NB p&p charge to be added °bole 12.5x3" 230 0-50V AC
6.0MHz 323 our normal postal charge ) 12x8x3" 275 0-3005 AC
6.5536M 200 5

7.680M 323
8.0MHz 392 VOLTAGE REGULATORS OPTO

VU
445p each

8.08333M 362
8.867237M 362
9.375M 323
10.0MHz 323
10.7MHz 323
12MHz 392
14.31818M 362
18MHz 323
18.432M 323
20.0MHz 323
27.648M 323
38 6667M 350
48.0MHz 323
100.00MHz 323

1A 103 ye
5V 7805 145p 7905 220p

12V 7812 145p 7912 220p
15V 7815 145p
185 7818 145p
IA T0220 Plastic Casing
5V 7805 60p 7905 65p

12V 7812 60p 7912 65p
15V 7815 60p 7915 65p
18V 7818 60p 7918 65p
24V 7824 60p

100m4 1092 Plasm. Casing
5V 78105 309 79L05 65p
6V 78L62 30p
8V 78182 30p

12V 78112 30p 79L12 65p
15V 78115 30p 79115 65O

LEDs with Clips
111209 Red 13
TIL211 Grn 17
T11212 Yel 18
1)1220 2" Red 14

2 Green. yellow
or Amber 18 7 Segment
Square LEDs. Red. 01)307
Green. Yellow 30 TIL.
LD271 Infra Red 40 ill..
SFH205 Detector ea T11.371
TIL32 Infra Red 65 TIL322
TIL 78 Detector 75 DI 704
BARGRAPY Red 10 DI
segments 225 DL

8
15400 255 FIVD357
OCP71 120 F1,10500

41/4x31/4x1').'
121-50eA
0-100,A
0-5000A
596p each

Displays
675

12 3" CA 105
13 3" CC 105

5" CA 115
5" CC 115
3" CC 99

07 3" CA 99
47 6" CA 180
Orange CA 250

Red 120
115

ETI Projects.
Parts available
for. Digital
Test Meter,

.DM900, 60W

L61300H 170p LM327 270p
LM305H 140p 1M723 38p
LM309K 135p TAA550 509
LM317K 350p TBA625B 95p

ORP12 63 3" Green CA 150
ORP61 85 6" Green CA 215
2N5777 45 3 I Red CA 150

3 1 Green CA
Amplifier
System. Send

LM323K 550p TDA1412 150p
LM325N 240p 78H05 -0 5V/5A

ISOLATORS 150
1174 55 DVM178 1885

SAE plus 5p LM326N 240p 595p TI1111 z 2 85 LCD 37, Digits 775

for fist. 78HG -1-55 to .255
5A 5609

711114 95 LCD 4 Digits 975
TIL117 110 LCD 6 Dig). 950

LS245 350 1S373 150 .1015 85 4053 80 4174 130 4521 250
LS247 135 LS374 150 4016 42 4 054 130 4175 120 4522 150
LS248 135 10375 .150 4017 82 4 055 135 4194 125 4 526 150
LS249 135 LS377 199 4018 28 4056 1 3 5 4 408 790 4527 160
LS251 130 LS378 140 4019 48 4057 2650 4409 790 4528 1 20

LS253 IS LS379 215 4020 99 4059 575 4410 790 4529 1 7 5

LS257 95 LS384 250 4021 105 4060 130 4 4 1 1 1020 4 530 89
LS258 12D 15385 420 4022 95 4061 1225 4 41 2F 1520 4 531 165
L5259 160 LS386 95 4023 25 4062 995 441251520 4532 140
1.5261 450 LS390 140 4024 75 4063 120 4415F 850 4534 575
LS266 m LS393 140 4025 25 4066 58 4415V 850 4 536 395
1S273 190 IS395 210 4026 1 SO 4067 430 4419 320 4538 160
L5275 320 LS396 lee 4027 48 4068 26 4 422 570 4539 135
15279 SI LS398 276 4028 82 4069 26 4432 1050 4 541 150
15280 250 IS399 230 4029 105 4070 30 4 435 1050 4 543 175
LS283 90 LS445 140 4030 60 4 071 25 4440 999 4 549 296
LS290 130 LS447 195 4031 225 4077 25 4450 350 4553 440
LS293 130 LS490 245 4032 125 4073 25 4 451 350 4 554 175
LS295 215 LS668 106 4033 1 7 5 4075 25 4452 4 555 85
LS298 219 LS669 105 4034 210 4076 99 4490F 750 4 556 75
LS299 420 LS670 270 4035 125 4077 48 4490V 750 4557 425
1.5300 175 LS673 750 4 036 365 4 078 30 4501 28 4 558 130
LS302 175 LS674 850 4037 1 1 5 4 081 28 4502 125 4559 290
LS320 270 4038 1 1 8 4082 28 4 503 75 4 560 235

CMOSLS323
16324

460
200

4039
4040

360
105

4085
4 086

90
90

4506
4507

75
60

4 561
4 562

95
595

LS325 320 4000 18 4041 80 4089 1 50 4508 325 4 566 190
LS326 330 4 001 18 4042 80 4093 89 4 510 99 4 568 299
LS327 315 4002 24 4043 95 4094 240 4511 150 4 569 250
LS346 195 4006 92 4044 95 4095 105 4512 98 4 5 7 2 48
LS347 160 4007 22 4045 1 7 5 4096 105 4513 225 4 580 595
LS348 190 4008 82 4046 130 4097 350 4514 285 4 581 350
18352 186 4009 40 4047 95 4098 1 1 5 4515 299 4582 150
LS353 1115 4010 48 4048 65 4099 190. 4,16 120 4583 125
LS365 65 4011 24 4049 45 4 160 125 4,17 450 4584 64
16366 86 4012 24 4050 48 4161 125 4,18 105 4l)85 140
L5367 65 4013 45 4051 80 4162 125 70 nr, 95
L5368 90 /01/ 85 4052 SO 4163 125 115
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IT'S AS EASY AS A,B,C...

See us on STAND Fl at
LONDON BREADBOARD EXHIBITION

A EXP 650 For microprocessor chips. £3.60
B EXP 300 The most widely sold breadboard in the UK;

for the serious hobbyist. £5.75
C EXP 600.6" centre channel makes this the

Microprocessor Breadboard. £6.30
D EXP 4B An extra 4 bus -bars in one unit. £2.30
E EXP 325 Built in bus -bars accepts 8,14,16 and up to 22

pin ICS. £1.60
F EXP 350 270 contact points, ideal for working with up

to 3 x 14 pin DIPS. £3.15
G PB6 Professional breadboard in easily assembled kit

form. £9.20 (Not illustrated.)
H PB 100 Kit form breadboard recommended for students

and educational uses. £11.80 (Not illustrated.)

& IT'S AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM
1. EXP 300PC which includes one item. A matchboard

SCRATCHBOARD 2 .

pre.drilled PCB - E1.32
EXP 302 which includes three items. Three 50 -sheet
scratchboard workpads -E1.68

-BREADBOARD 3. EXP 303 which includes three items. Two matchboards and
an EXP 300 solderless breadboard - E8.60.

-MATCHBOARD 4. EXP 304 which includes foitr items. Two rnatchboards and
EXP 300 breadboard and a scratchboard workpad - E9.30

The above prices do not include P&P and 15% VAT

TOMORROW'S TOOLS TODAY
) .41INENIA )4.) 0,..1.C.S.C. (UK) Limited, Dept. 9H,

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682.
Telex: 817477.

NAME

ADDRESS -

I enclose cheque/PO for E
or debit my Barclaycard, Access, American Express card

No. Exp date
or Tel: (07991 21682 with your card number and your order will be in the
post immediately.

A EXP 650
£5.00

Qnty. Regd. B EXP 300
£7.76

Qnty. Regd.

C EXP 600
E8.39

Qnty. Regd. D EXP 48
£3.50

Only. Reqd.

E EXP 325
£2.70

Only. Reqd. F EXP 350 Ginty. Regd.
£4.48

G PBS
E11.73

Only. Regd. H PB 100 Onty. Regd.
£14.72

Expeiimentor System

1 EXP 300 PC
E2.38

Qnty. Regd. 2 EXP 302
£2.79

Qnty. Reqd.

3 EXP 303
E11.04

Qnty. Regd. 4 EXP 304
£11.85

Qnty. Reqd.

Boxed prices inc ude P & P and 15% VAT FREE catalogue
If no dealer in your area contact CSC direct. tick box El

Continental Specialties Corporation (UK) Limited, Dept. 9H
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3A0.



FREE

BURGLAR ALARM BOOKLET
Our new FREE booklet entitled, 'Planning, Installing and Maintaining
Home Intruder Alarm Systems', gives advice on how to do just that.

At Linton Electronics we do not assume that because you are concerned
about Home Security you are automatically a leading authority on the
subject of Intruder Detection Equipment and Systems.

Our new FREE booklet takes you step by step through the maze of all
the different equipments available, explains their various functions,
advantages and disadvantages, and does it all in language you can
understand.

Our new FREE booklet also gives pointers as to how an intruder in your
home might operate, so indicating how your Intruder Alarm System can
not only be effective, but cost effective too.

In short, our new FREE booklet has been written to give you confidence
in the system you install. As a mail order supplier of Intruder Alarm
Equipment we feel that that is important.

Write, or telephone our answering service NOW for your free booklet.
We will send your copy by return of post.

OLSON

4 HELSTON CLOSE, LINTON,

BURTON ON TRENT, STAFFS.

DE12 6PN

PHONE: BURTON (0283) 761877

24 Hour Phone Answering Service

ACCESS ORDERS WELCOME

CAR ENTERTAINMENT
BARGAINS

Show us that you could have purchased for less within one month
of your purchase and we will refund the difference!

 STEREO CASSETTE/RADIO.
MW and Stereo FM radio and Stereo
Cassette Player, 8 watts per channel,
lockable fast forward and autostop.
Includes fitting kit and FREE
SPEAKERS. Sold elsewhere for up
to £85 (believe it or not). OUR
PRICE £45 (+ £1.50 post). (For
negative earth cars only)

-1.0.--111111, WI Ye- .10 - VW,

.0 de. 119041,

SUITABLE SPEAKERS FOR
EQUALISER. Adjustable angle,
shelf -mounting, power handling 30
watts max. OUR PRICE £16 per pair
(+ E1.20 post)

langen a on

ig

7 -CHANNEL STEREO
GRAPHIC EQUALISER/
BOOSTER AMPLIFIER. 17 watts
R.M.S. per channel. Frequency res-
ponse 20Hz to 30,000Hz t 12d8
cut/boost on each channel. Com-
plete with fitting kit. You would pay at
least £45 elsewhere. OUR PRICE
£26 (+ £1.20 post).

ELECTRIC ANTENNA. Wing
mounting, including switch and fit-
ting kit. OUR PRICE £10 (+ £1.20
post).

PLEASE NOTE: These goods are ready built units. All goods
guaranteed one year. 10 -day money back offer on all undamaged
goods. Goods ex -stock at time of going to press. Send SAE for
details.

MINIKITS ELECTRONICS LTD.
88D Hainault Road, Leytonstone, London El 1 1 EH

PORTABLE MAINS DISTRIBUTION - NEW WITH CIRCUIT BREAKERS

Fitted with M.K. 10 amp C. B. - 13/A5 SW.CB £33.00 + post £1 + VAT1

New!
Slim Jim

Dim. 13/4" x 21/2" x 183/4"
£13.50 P&P £1 + VAT

31/2" x 19" Rack Mounting Type 13A/ 4SW/ R £21.50 P&P £1 + VAT

. I .

4 feet LG. 30 amp total load Instant Trunking System for Wall or Bench Mounting
NEW! 10 sockets switched in sloping box

Type 13A/10SW £33.00. P&P £2 + VAT

COMPLETE WITH 6FT. CABLE
AND 13 -AMP FUSED PLUG

4 sockets 1 3A £16.00
6 sockets 13A £18.75
4 sockets 1 3A switched £18.50
6 sockets 1 3A switched £21.50

+ Post £1 + VAT

ALL DISTRIBUTION PANELS ARE FITTED WITH MK SOCKETS & PLUG
Send for details of complete range

10 amp CB - 13A/4 SW.CB
£29.25 + post £1 + VAT

TR6 -6 sockets switched £27.00

TR9 -9 sockets switched £32
Plus P&P £2 + VAT

MAINS
ISOLATING UNIT
The Olson mains
isolating unit is an es-
sential bench item for
safety when testing and
-repairing mains -
operated equipment.
The isolating trans-
former has an earthed
screen and is rated
250VA.

C38 P&P £2 + VAT

OLSON ELECTRONICS LTD., FACTORY NO. 8, 5-7 LONG ST., LONDON E2 8HJ
TEL. 01-739 2343

8 ETI DECEMBER 1980



01"VIDE01011E

LOUDSPEAKERS
The complete fully reviewed D 100
range of Videotone Speakers Minimax 11
which dominate within their GB3
class. Now at lowest ever prices. GB2

GBS

D 93

11P.496 0/Mar

Introduces DIRECT SELLING -

the Ultimate Discount!!!

4.,) Es Ciao,__

(I) c
'111 -6 64 ODDO

£38
£44
£50
£60

£207
£40

.°MGc"'4",cr

aloe
seLrZ°4,'",c,

i75oo

ELECTRONICS
This new range of Electronics from Videotone
redefines the words quality and value for money
to a new high.
30 watt amp MC input SA4130
Stereo Tuner ST4120
Cassette full features SC3200
50 Watt amplifier WA7700
20 Watt amplifier LA2020

71111Mrs;-'0-

£75.00
£68.00
£98.00
£77.00
£58.00

ass HEADPHONES
HP 90 Headphone £12.65
HP 80 Headphone £9.69

Superbly made with top flight
performance.

CORAL CARTRIDGES
Fast becoming ore of the
top names

MOVING COIL
UK's No. 1 Cartridge

c

MICROPHONES
MU 105-22 £29.30
MU 105-12 £22.25
MU 25 C £17.39

MC 81
777EX
777E

£48.87
£35
£25

MOVING MAGNET
555SX £7.28
555E £14.22
666E £32.48

HEAD AMP
H300 £51.75
T100 £24.75

HEADSHELLS
S100 £6
S101 £7
S200 £4

TURNTABLES
Sansui SR222 Mk2 £69.00
JVC LA 11 £64.00
JVC SLQ 3 £140.00

A MESSAGE FROM VIDEOTONE
,rcie()5.1r)

meif You will find that the productse advertised on this page are the best possiblevalue for money. They are only ow in price because wehave eliminated large amounts of selling costs that other brandshave to suffer. These savings are passed directly on to you. We havefull brochures on any specific item you may be interested in and acompetent realistic staff of engineers at our London Showrooms tohelp you in your choice. Our consumer protection packages arecomprehensive and we offer every form o' financing you may require.We carry out our own servicing and are dedicated to giving Value forMoney. We are confidentour products are unbeatable. You maypurchase with confidence because our Engineers have speciallyselected them from competitive sources throughout the world andwe import them directly ourselves. I .Remember, you have 21 days trial /period on all products. That is
I'
ithe measure of our confidence

Managing Dr ,CfOr

111116,'IDEDTONE

PagrormjuoNS

ALL PRICES INCLUDE VAT

SEND FOR OUR
LATEST FREE BROCHURE
AND DETAIL LIST OF LOCAL
SALES OUTLETS IN THE U.K.

VIDEOTONE

,'"It444

98 CROFTON PARK ROAD,
CROFTON PARK, LONDON SE4
Tel: 01-690 8511/2

Please send me your Direct Selling Brocnure and list of sales outlets

Name

Address

al

ETI 1280
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TRANSCENDENT 2000 SINGLE BOARD SYNTHESIZER
Deigned by consultant Tim Orr (formerly synthesizer designer for EMS Ltd.) and featured
as a constructional article in ETI, this live performance synthesizer is a 3 octave instrument
transposable 2 octaves up or down giving sweep control, a noise generator and an ADSR
envelope shaper. There is also a slow oscillator, a new pitch detector. ADSR repeat.
sample and hold, and special circuitry with precision components to ensure tuning
stability amongst its many features.
The kit includes fully finished metalwork, fully assembled solid team cabinet, filter sweep
pedal, professional quality components (all resistors either 2% metal oxide or 1/2% metal
film), and it really is complete - right down to the last nut and bolt and last piece of wire!
There is even a 1 3A plug in the kit - you need buy absolutely no more parts before
plugging in and making great music! Virtually all the components are on the one
professional quality fibreglass PCB printed with component locations. All the controls
mount directly on the main board, all connections to the board are made with connector
plugs and construction is so simple it can be built in a few evenings by almost anyone
capable of neat soldering! When finished you will possess a synthesizer comparable in
performance and quality with ready -built units selling for many times the price.
Comprehensive handbook supplied with all complete kits! This fully describes
construction and tells you how to set up your synthesizer with nothing more elaborate
than a multi -meter and a pair of ears!

COMPLETE KIT ONLY
£168.50 + VAT!

Cabinet size 24.6" x 1 5.7" x 4.8" (rear) 3.4" (front)

NEW! TRANSCENDENT POLYSYNTH

TRANSCENDENT DPX
Another superb design by
synthesizer expert Tim Orr

published in
Electronics Today International

COMPLETE KIT
ONLY

£299 + VAT!

EXPANA3g1310i0AYfiljOAIES6N ITAESIZER

THIS ISSUE!
COMPLETE KIT from £320 + VAT

By brilliant design work and the use of high technology components the
Polysynth brings to the reach of the home constructor a machine whose
versatility and range of sounds is matched only by ready -built equipment costing
thousands of pounds. This latest addition to the famous Transcendent family is a
4 octave (transposable over 7 octaves) polyphonic synthesizer with internally up
to 4 voices making it possible to play simultaneously up to 4 notes. An add-on
unit permits expansion up to 8 voices. Each voice is a complete synthesizer in
itself with 2 VC0s, 2 ADSRs, 1VCA and 1 VCF. Being voltage controlled all
voices can be adjusted simultaneously by master controls yet their own pitch
and gate signals mean each voice can be operated independently from the
keyboard.
Although using very advanced electronics the kit is mechanically very simple
with minimal wiring, most of which is with ribbon cable connectors. All controls
are PCB mounted and the voice boards plug into PCB mounted sockets. The kit
includes fully finished metalwork, solid teak cabinet, professional quality
components (resistors 2% metal oxide or 0.5% and 0.1% metal film), nuts,
bolts, etc. Complete kit with 1 voice £320, 2 voices E368, 4 voices £464.
expansion unit to extend to B voices £275 (all prices subject to V.A.T.). A mere
fraction of what you would have to pay for a ready -built comparable instrument!

MULTI -VOICE SYNTHESIZER

Cabinet size 36.3" x 15.0" x 5.0" (rear) 3.3" (front)
The Transcendent DPX is a really versatile 5 octave keyboard instrument. These are two audio outputs which can be used simultaneously. On the first thereis a beautiful harpsichord or reed
sound-fully polyphonic, i.e. you can play chords with as many notes as you like. On the second output there is a wide range of different voices, still fully polyphonic. It can -be a
straightforward piano as a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the
keyboard or should you prefer - strings on the top of the keyboard and brass as the lower end (the keyboard is electronically split after the first two octaves) or vice -versa or even a
combination of strings and brass sounds simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it
sounds - just like an acoustic piano. The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a highdegree of realism.
There is a master volume and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control togetherwith a variable delay control so that the
vibrator comes in only after waiting a short time after the note is struck for even more realistic string sounds.
To add interest to the sounds and make them more natural there is a chorus/ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines. The
overall effect of this is similar to that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched inwith either strong or mild effects.
As the system is based on digital circuitry digital data can be easily taken to and from a computer (for storing and playing back accompaniments with or without pitch or key change, computer
composing. etc., etc.).
Although the DPX is an advanced design using a very large amount of circuitry, much of it very sophisticated, the kit is mechanically extremely simplewith excellent access to all the circuit
boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet.
The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc., even a 1 3A plug!

POEM
MANY MORE KITS ON PAGE 115. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER

All projects on this page can be purchased as separate packs. e.g. PCBs, components sets, hardware sets. etc. See our free
catalogue for full details and prices.
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DIGEST
Hi-Fi At Your
Hip
Yup! It had to happen. Binatone
have produced the cheap
alternative to Sony's Stowaway
portable cassette player. Called
the HipFi, it will retail at £59.95.
Backed by a nationwide
advertising campaign, it has loads

of facilities:- separate volume
control for each channel, tone
control, add-on headphones
(optional extra), fast forward and
rewind with cue and review, fold
flat headphones for easy carrying
and a direct talk line for
communicating with the outside
world. The three pencil alkaline
batteries provide approximately
eight hours playing time. See this
month's Audiophile for further
details.

IMPORTANT NOTICE
Readers have recently confused
Electronics Today Limited as

being associated with the
ownership of our magazine,
Electronics Today International.
Our magazine is owned by
Modmags Limited, part of the
Argus Press Holdings Limited
Group of Companies.

Electronics Today Limited
advertises in our Magazine, as
"Metac", but so as to prevent any
further confusion we wish to
make it clear that Electronics
Today Limited is not owned or
managed by any member of the
Argus Press Holdings Limited
Group of Companies.

Multi Purpose
Further to our recent Digital
Multimeter Survey, we have
received details of Thurlby
Electronics Ltd's new Model 1503
43A digit LCD Multimeter. It has
an unusually long scale length of
32,768 counts (± 15 bits) and this
enables it to monitor a 1 mV
change in a 30 V power rail. Thirty
measuring ranges are provided
covering the five basic functions

of DC and AC voltage, DC and AC
current and resistance. Diode test
and frequency measurement
functions are also included.
Maximum voltage input is 1200 V
and current can be measured up
to 10 A continuous, 25 A short
term. The 1503 is an entirely
British design and sells for £139.
For further information contact
Thurlby Electronics Ltd, Suite 1,
Coach Mews, The Broadway, St
Ives, Huntingdon, Cambs, PE17
4B N.

Breadboard 80
Whatever aspect of electronics
you're into, make sure you're in
London in November for this
year's Breadboard exhibition.
From CB to home computing,

soldering to synthesisers -
demonstrations, special offers -
it's all at Breadboard 80.

The exhibition runs for five
days - the doors open at 10.00
am on November 26th (watch the
electronics Press for full details).
Don't miss it.

Jaws- OK Style
OK Machine & Tool's new 'AD'
wire dispenser comes complete
with its own teeth. It's a heavy
duty cutting and stripping wire
dispenser with precision ground
steel cutters and die stamped
stripping blade. The strip length
can easily be adjusted from
91/2-51 mm and the stripping
blades can be changed to handle
24 or 30 AWG (0.5 or 0.25 mm)
wire. 24 and 30 AWG dispensers
are available with 15.2 and 30.5 m
of wire respectively. Both offer a
choice of insulation colour.

The transparent case nicely
avoids that embarrassing situation
when you sit down to do a job,
pull out a length of wire and find
that you're holding the last four
inches of wire in your hand. You
can see through OK's dispenser
how much wire is left on the roll.
Refill rolls are available and easily
fitted.

For more information on the
'AD' cutting and stripping wire

dispenser contact OK Machine &
Tool (UK) Ltd, Dutton Lane,
Eastleigh, Hampshire S05 4AA.
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TTL. by TEXAS 74290 1500 4o2n 100p
7400 lip 74293 1500 4021 1100
74500 60p 74298 200p 4022 100p
7401 12p 74365 1000 4023 27p
7402 12p 74366 100p 4074 500
7403 140 74367 100p 4025 298
7404 14p 74368 100p 4026 130p
7405 18p 74390 200p 4027 500
7406 36p 74393 2000 4028 84P
7407 36p 74490 225p 4029 1000
7408 17p 74LEISERIES 4030 55p
7409 19p 74LS00 14p 4031 200p
7410 15p 741S02 16p 4034 200p
7411 24p 741503 18p 4035 110p
7412 20p 741504 16p 4036 295p
7413 30p 741505 25p 4039 296p
7414 40p 741508 22p 4040 100p
74C14 90p 741.S09 21p 4041 80p

27p 741510 200 4042 80p.7416
7417 27p 741511 400 4043 90p
7420 17p 741513 40p 4044 90p
7421 400 741514 500 4046 1100
7422 22p 741520 20p 4047 100p
7423 34p 741521 40p 4048 55p
7425 30p 741S27 380 4049 45p
7426 40p 741530 20p 4050 45p
7427 34471 741532 27p 4051 80p
7428 36p 741S37 30p 4052 80p
7430 17p 74L538 38p 4053 90p
7432 30p 74LS42 70p 4094 1500
7433 40p 74LS47 75p 4055 1250
7437 35p 74L551 24p 4056 135p
7438 35p 744555 30p 4059 6000
7440 17p 741573 sop 4060 115p
7441 70p 744574 27p 4063 1200
7442A 60p 741.575 36p 4066 50p
7443 112p 741576 45p 4067 4500
7444 112p 741583 700 4068 27p
7445 100p 741585 800 4069 200
74464 93p 741586 40p 4070 300
7447A
7448

75p
80p

741590 40p
74LS92 70p

25p40714072

25p
7450
7451
7453
7454

17p
17p
17p
17p

74L593 600
741596 110p
7445107 45p
7415109 80p

25p
,1(0)77Z 25p

107p
1((,)7 27p

7460 17p 7415112 40p 40612 27p
7470 36p 7415113 90p 4086 72p
7472 30p 7415114 45p 4089 170
7473 34p 7415122 800 4093 70p
7474 30p 7415123 600 4094 250p
7475 38p 741S124 1800 4095 95p
7476 32p 741S125 50p 4096 95p
7480 50p 7415126 500 4097 340p
7481 100p 74L5132 600 4098 120p
7482 84p 7415133 30p 4099 2000
7483a 90p 7415136 55p 40100 220p
7484 100p 7415138 65p 40101 132p
7485 110p 7415139 75p 40102 1800
7486 34p 7415145 120p 40103 1800

-7489 210p 7415147 220p 40104 99p
7490A 30p 7415148 175p 40105 120p
7491 80p 741S151 800 40106 900
7492A 46p 741S153 600 40107 600
7493A 36p 7415154 2000 40108 4700
7494 84p 7415155 800 40109 1000
74954 70p 7415156 90p 40110 3000
7496 65p 7415157 60p 40114 2508
7497 180p 7415158 60p 4502 120p
74100 130p 7415160 900 4503 70p
74107 34p 7415161 75p 4507 55p
74109 55p 7415162 140p 4508 2900
74116 200p 7415163 1000 4510 99p
74118 130p 7415164 9017 4511 1200
74119 210p 7415165 140p 4512 110p

74120 110p 7415166 180p 4514 250p
74121 34p 7415173 110p 4515 300p
74122 48p 7415174 100p 4516 110p
74123 60p 7415175 100p 4518 100p
74125 75p 7415181 3200 4520 100p
74126 600 7415190 100p 4521 250p
74128 75p 741S191 100p 4526 108p
74132 75p 7415192 100p 4527 1500
74136 75p 7415193 100p 4528 lOOp
74137 500 7445195 140p 4532 1400
74141 500 7415196 1200 4534 5500
74142 200p 7415197 900 4536 375p
74145 90p 7445221 120p 4538 120p
74147 190p 7415240 175p 4543 1800
74148 150p 7415241 175p 4553 3200
74150 130p 7415242 170p 4556 72p
74151A 70p 7415243 170p 4560 200p
74153 70p 7415244 150p 4569 2500
74154 120p 7415245 2500 4572 400
74155 90p 7415247 140p 4583 110p
74156 90p 7415251 140p 4584 900
74157 70p 7415253 900 4585 150p
74159 190p 7415257 90p 4724 2500
74160 100p 7415258 1600 4009' 90p
74161 100p 741S259 1600 14411 1100p
74162 100p 7445266 100p 14412 1100p
74163 100p 741S273 170p 14437 1100p
74164 120p 7415279 900 14517 700p
74165 130p 7415283 900 Thaq 290p
74166 120p 7415298 160p INTERFACE IC.
74167 200p 7415323 400p AD5364 £13
74170 240p 741S324 200p 405613 1400p
74172 450p 7415348 200p 407524 600p
74173 120p 7415365 48p DM8123 175p
74174 90p 741S367 700 DM8131 375p
74175 85p 7415368 100p DP8304 450p
74176 90p 741S373 1500 DS8835 250p
74177 90p 7415374 1500 DS8836 150p
74178 160p 7415375 1200 D58838 225p
74180 93p 7415377 160p MC1488 75p
74181 160p 7415378 1400 MC1489 75p
74182 90p 7415390 1200 25510 350p
741848 150p 7415393 12011 75107 160p
74185 150p 74LS399 200p 75110 325p
74186 500p 7415445 1400 75150 175p
74188 325p 74125670 400p 75154 175p
74190 1200 4000 SERIES 75182 2300
74191 120p 401)0 15p 75322 300p
i74192 1043p 4001 22p 75324 375p
74193 100p 401)2 20p 75325 375p
74194 120p 4006 95p 75361 300p
74195 95p 4007 20p 75365 200p
74196 95p 4178 80p 75451 ? 72p
74197 800 40(14 400 75491 2 700
74198 150p Inlo 500 8425 160p
74199 150p 4011 cup 8128 2500
74221 160p 401 25p 8195 180p
74251 140p 401' 50p 8797 1800
74259 250p 4014 84p 811595 120p
742761 290p 4015 840 811596 140p
74779 110p 4016 45p 81L597 1243p
74283 140p 4017 70p 811S98 1400
74284 360p 4018 89p 9602 220p
74285 3600 In). 45p

VAT RATE: Please add VAT at
1 5% on total order value
Access and Barclaycard accepted
Please send SAE for list

93 SERIES 74S SERIES
9301 1649 74S00 60p 745114 1200
9302 176p 74504 80p 745124 300p
9308 316p 24505 75p 745132 1800
6310 275p 74508 7Sp 74S133 75p
9311 2759 74510 500 745138 225p
9312 11100 74S20 60p 745139 225p
9314 185p 74530 60p 745157 250p
9316 225p 74532 90p 745174 2500
9321 2260 74S37 90p 745175 320p
9322 150p 74564 600 74S194 3500
9334 360p 74574 90p 745241 4500
9368 2500 74585 300p 745260 700
9370 300p 74586 1849 745373 500p
9374 200p 745112 1209 745374 500p

LINEAR ICs LM13600 125i,
AY14212 6000 IMB3712 1SOp
491.1313 668p MC1310P 1SOp
AYI1320 3200 MC1458 48p
4Y15050 140p MC14954 350p
AY11270 MOP MC1496 700
AY18912 650p MC33408 1200
405-12748 240p MK50398 750p

. 4551315 6000 ML920 775p
4051317A 775p MM57160 620p
AY54007D 520p NE531 150p
CA3019 80p NE555 20P
CA3046 70p NE556 700
CA3048 225p NE5628 425p
CA3080E 22p NE564 420p
CA3086 480 NE565 130p
CA3089E 225p NE566 155p
04309040 375p NE567 1400
043130E 90P NE571 425p
CA3140E 50P NE55344 250p
CA3160E 10017 804136 120p
CA316IE 140p S5666 270p
043162E 450p 5566B 270p
043189E 300p 54010244 12500
CA3280 1600 SFF96364 1100p
DAC14088 200p SL490 400p
FX209 7500 SN76477 1750

,HA13138 2130p 588515 750p
CL7106 850p 747205 1400
ICL8038 3000 TAA621 275p
1CM7555 80p 784641611 330p
1F13331 3100 TBA651 200p
1E351 48p 088800 90PLF3568 95p 164810 100p
IM 100 425p T84820 90PLM3014 27p T84950 300p
LM311
110316
1M319
1M324
1M339
LM348
1.513508

700
200p
225p

45p
75p
95p

509

TCA220
TC4940
0081004
TDA1008
TDA1010
TDA1022
TD41024

350p
175p
300p
3200
225p
5700
120p

UW377 175p 00810348 250pLM380
LM381AN
1M386
1M393

75p
1800
95p

100p

7041170
TDA2002V
TDA2020
T1071'81

300p
325p
3200
45p

1M709 36p 71072'82 75p
LM 710 50P T1074 1300
LM 725 350p TL084 1100
1M733
LM741

100p
180

01170
(44170

50P
175p

1M747 700 UDN6118 320p
LM 748 35p UDN6184 320p
LM2917 250p ULN2003 100p
LM3302 140p 012206 300p
UW3900 70p 25414 90PLM3909 70p ZN4190 225p
083911 1300 ZN424E 135p
LM3914 225p ZN425E 400p
LM39)S 225p. 2414276 7500

VOLTAGE REGULATORS
Fixed Mesh. TO -220

7805 600
1'0' 7812 60p
15V 7815 60p
IRV 7818 60p.
24V 7824 60p

(AnTA TO Q?
5V 78105 30p

12V 78112 30p
15V 713115 30p
OTHER REGULATORS
LM309K 135p
LM3177 200d
LM323K 500p
1M723 37p
OM-ELECTRONIC6
2N5777 45p
OCP71 90p
ORP12 120p
OPTO-ISOLATORS
O 074 . 130p
MCT26 1009
MC52400 190p

LEDS
0 125
TU32 55p
TR 209 Rw1 13p
( 1211 Gr 20p
1112121, 25p
10216 Red 180

DISPLAYS
3015F
04704
0(707 Red
F50357
FND500
F50507
MA743640
MAN4640

200p
140p
140p
120p
1100
110p
175p
200p

TRANSISTORS
4(126 25p
80127/8 20p
AC176 25p
AC187'8 25p
AF116 50p
AD149 700
80161'2 45p
AU107 200p
80107.8 lip
8C109 tip
BC117 20p
BC147.8 9p
BC149 10p
BCI57/8 10p
BC159 Ilp
BC169C 12p
BC172 12p
B C1778 17p
BC179 180
80I82'3 100
BC184 lip
BC187 300
BC212'3 lip
BC214 12p
80237 15p
BC327 16p
BC337 16p
BC338 16p
BC461 36p
8C477-8 30p
B C516,7 40p
805478 16p
BC548C 9p
BC549C 18p
005578 16p
BC559C 18p
BC070 18p
BCY7I 2 22p
610131.2 50p
0135/6 Mp
60139 56p
80140 60p
BD189 60p
0232 95p
BD233 75p
BD235 85p
00241 70p
1313242 70p
B EH56 200p
0F200 32p
66244B 35p
6162568 70p
616257'8 32p
8E259 36p
8F839 k 25p

61840 25p
86041 25p
BFR79 25p
BER80 25p
BFR81 25p
BFX29 40p
86%30 34p
BFX84 5 4017
BFX86 30p
BFX88 30p
BEVV10 90p
REVS° 30p
BE051 2 30p
BFY56 33p
BFY90 90p
BRY39 45p
BSX19 20p
8(104 225p
8(105 190p
BU108 250p
BU109 2250
BU126 150p
BU1804 1200
BU205 200p
BU208 200p
BU406 145p
F300 50p
6308 50p
6310 50p
MJ2501 225p
MJ2955 90p
MJ3001 225p
MJE340 500
MJE2955 100p
MJE3055 70p
MPF102 45p
MPF101 1 400
MPF105 6 40p
MPS6531 500
MPS6534 500
MPSA06 30p
MPSA12 50p
MPSA13 50p
MPSA20 50p
MPSA42 50p
M85443 500
MP5456 32p
M85470 50p
MPSUO6 83p
MPSUO7 60p
MPSU45 90p
MPSU65 78p
0C28 130p
0C35 130p
TIP29A 40p
TIP29C SSP

T1P304 48p
T 1830C 80p
11831A 58p
TIP31C 62p
TIP324 68p
IP32C 82p

716334 90p
TIP33C 114p
1417344 115p
IP34C 160p

Ti P358 225p
TIP35C 290p
7I8364 270p
P36C 340p

' 8418 65p
1)84 IC 78p
TIP424 70p
TIP42C 82p
TiP54 160p
TIP120 120p
018122 130p
G8142 130p
T1P147 130p
TW2955 78p
1184055 70p
' 543 48p
T1S93 30p
Z'9108 12p
Z10300 13p
718500 15p
219502 18p
210504 30p
254574 250p
2N696 35p
719697 25p
20698 45p
2N7068 30p
25708 30p
25918 45p
25930 18p
2N1131 ' 36p

251613 25p
251711 25p
252107 70p
252160 350p
2522194 30p
2522224 30p
2623694 25p
2N7484 30p
202646 45p
252904 5 30p
2529064 30p
2529074 30p
202926 9p
253053 30p
2N3054 6

253055 48p
253442 1400
7N3553 240p
253565 30p
2535/34 250p
2N3643 4 480
203702'3 12p
2N3704 5 12p
253706!7 14p
253708'9 12p
2N3773 300p
253619 25p
253820 50p
2N3823 70p
253866 90p
203902 700p
2113903'4 18p
2113905.6 20p
2N4037 65p
254058 9 12p
2N4060 12p
204061'2 18p
254123.4 27p
254125-6 27p,
204401'3 27p
204427 SOp

2548717600

255089 ;77;

2N517?
2N5179 90p
255191 90p'
255194 90p
2N5245 40p
255296 55p
255401 50p
255457 8 40p
255459 40p
255460

:::
609

2

255875 250p
256027 48p
256041

::::
160p256044

'56059 325p
(56107 65p
?56247 190p
206254 130p
256290 65p
70629? 65p
2SC1172 150p
10128 120p
10140 120p
30141 110p
10201 110p

30204 120p
40290 250p
40360 40p
40361 2 750
40364 120p
40408 90P
40409 100p
40410 100p
40411 300p
40594 120p
40595 120p
40673 75p
40841 9017

40871 2 100p

54 504 80p
64 1000 100p
6A 400V 120p
104 400V 20017
254 4005 400p

ZENERS
2 78-338
400n,W 9p
IN' 15p

DIODES
80127
80636100
0447
0401
0485
0490
0891
0495
04200
04202
15914
15916
154148
154001 2

154003 4
154005
154006 7

1N5401 3

'55404 ;

0395,

12p
20p
9p
150
1Sp
9p
9p
9p
9p
100
04

7p
4p
Sp
8p
8p
7p

14p
19p
9p

TR IACS
PLASTIC
3A 4001..

64 4004
64 5004
84 4004
84 5004
124 4004
12A 5000
164 4000
16A 5000
128000

6,90

70p
88p
75p
95p
85p
105p
110p
1300
130p

HEAT SINKS
For 10220 Voit
age R and
TransIstorsags 22p
For 105 12p

BRIDGE
RECTIFIERS
IA 505 19p
18 100V 20p
IA 400V 25p
IA 600V 30p
2A 505 30p
2A 1000 35p
2A 4004 45p
3A 2000 60p
38 600V 72p
44 100V 95p
4A 4000 100p

THYRISTORS
IA 50V 700
154000 900
34 4000 100p
846004 140p
124 4000 160p
164 1000 160p
1684004 180p
87106 110p
C106D 45p
MCR101 36p
TIC44 27p
2N3525 13014

2N4444 140p
255060 34p
255064 40p

LOUD-
SPEAKERS
Sqr.

' 640 800
" RR 800

80 900
RP 1000,

MODULATORS
6MHz UHF 375p
8MHz UHF 4.900

79.05

7912
7915
7918
7924

TREIGKC
181-105KC

'8MGT2C
'9HGKC
1L497

opy6n
001761
11178

411111

01112
1)7116

02"
711220 Red
7112220,
TI1228 Red
Rectangular

LEDs 18. G.1)

5585881
T11311

14312 3
321 ?

Tit Tin
-

DRIVERS

. (AN I I,
LQ51131

65p
65p
700
700
70p

79105 70p
79112 70p
79115 700

600p
5500
135p
600p
3000

MEMORIES
2101-41 400p
210221 120p
21078 500p
2111-4 400p
21124 300p
2114 225p
2114.21 ' 450p
40271 3750
4044 900p
4115 350p
4118-4 £1200
5101 400p
6810 326p
745201 400p
07516 326p
ROM/PROM.
71101 7000
745188 225p
745387 3500
745470 650p
745471 650p
745571 650p

CPUs
1600 1200p
1802CE 750p
26504 2000p
6502 650p
6800 650p
6802 950p
6809 E2D
80804 450p
80854 1100p
itismon 10000
Th4599804 E20
280 700p
Z804 9013p

EPROMS
17074 500p
2708 450p

£7
2532 E28
2732 E25
SUPPORT
DEVICES
323? 800p
3245 450p
6522 850p
653? 826p

18p 6820 375p
18p 6821 340p
22p 6845 "E20

6850 300p
30p 6852 370p

8155 11000
8205 320p
821? 225p
8216 225p
8224 275p
8226 250p
8228 525p
6251 475p

250p 8753 1000p
300p P255 450p
3200 8257 900p
320p 8259 950p

120p
1200
55p

90p
900
90p

5700
6000
1100
130p
1400
200p

TMS9918 POA
z6nP10 600p
2808810 700p
ZBOCTC 600p
ZBOACTC 700p
280 510 I E24

13411 11000
2510341 200p
UART
40 3 1015P 450p
AY 5 10134 4509
1M6402 4800
TMS601 I NC 400p
CHARACTER
GENERATORS
325740C 990p
RO 3-2513 U C 600p
80 .3,2513 700p
507452624N (10
KEYBOARD
ENCODER
AY 52376 700p
CRYSTALS
32 768KHz 250p
1008Hz 300p
20085, 370p
I OMHz 320p
1 008M Hr 350p
113432MED 325p
2 00MHr 325p
2 45760MHz 325p
3 276MHr 300p
3 579MHz 175p
4 00MHz 290p
4 194MHz POA
4 43MHz 125p
5 OMHz 325p
6 OMHz 300p
6 144MHz 300p
7 OMHz 3009
7168M15 300p
8 00MHz 3009
8 867MHr 300p
10 00Mily 310p
10 7MHz 300p
12 OMHr 350p
16 now', 3500
18 OOM Fir 300p
18 432 350p
I 9 968MHz 390p
26 690MH, 350p
27 145MHz 325p
38 6667MHz 350p
48 DMily 300p
55 5100r 400p
116 OMHz 350p

LOW PROFILE DIL SOCKETS BY TEXAS

1,. 9p
141,11 10p
6 p,r, 11p

18 ow 16p 24 401 24p
30p

,, 22p 40 40p

WIRE WRAP SOCKETS BY TEXAS
500 74 o.r, 70p

35p 60p 28 p, SOP
40p 65p 40 pm 100p

SUBMINIATURE
SWITCHES
Toggle

SPST 60p
SPDT 65p
DPDT 70p
DPDT(centreoff 85p
Push to make 15p
Break 25p
Push latrhmg SPCO

60p
SI IDE DPOT 18p
ROCKER SPST 28p
WAFER
IP 12W
3P 4W
4P 3W
2P CAN

45p
45p
450
45p

ANTEX SOLDERING
IRONS

SPARE BITS

SPARE ELEMENTS

ADCOLA IRONS
61000

r 62000

415p
425p
425p
440p

50p
50p

180p
200p

550p
550p

OIL SWITCHES
4 wey SPST 90p
8 way SPST 120p

TRANSFORMERS
,g7107 220 2400

. 1 . i 330p

12::

VE008040135
SIP Breadhoa,
4 15 ," 6 15 325p
'50'5161010! 20 0 14 pm or
16 0 16 pr, DIL !Cs, DIP
rearthnard as above with tracks

6.r 11 O.17, 374007r tor 375p
1) Board, for ICs 130p

CONNECTOR PLUGS
r p,;
31 way ,nrket

10013,507r

120p
120p

1500p

EDGEBOARD CONNECTORS 0.156" PITCH
7 10 war 85p 22 way 1350

2 15 way 100p 25 way 160p
2 . 18 way 120p

COUNTERS
74C925
74C928
ICM 72168
CM72174
ZN10406

550p
6000

2000p
850p
700p

TTL & ECL
MC4024
MC4044
10116
10231

325p
325p
/Op

350p

21 141 (45Ons)

2708 (450ns)
2 708 (650ns)

2716 ( 5V)
4 1 1 6 (200ns)

* SPECIAL OFFERS *
E2.25 7805/7812 £5/10
£4.00 7905 / 7912 £6/10
E3.00

(Above prices for one value)£6.00
E2.75 P&P and VAT extra

Programming service for 271 6 available by appointment or by mad.

BOOKS by TEXAS
INSTRUMENTS

TTL Data Book (700 pages) £6.80
Power Semiconductor Data Book (600
P age./ £4.80
Linear Control Data Book (368 pages)

E3.00
Software Design for Microprocessors

1400 pages) E11.00
The Great Int I Maths on Keys (208
pages) E3.130
Understanding Microprocessors (240
pages) £3.50
Understanding Solid State Electronics

1240 pages) £3.50

UndennandngDotalEkunronics(240
pages( £3.50
Understand 0g Convnunwahons Sys-
tems P.O.A.
Others 111 Cook Book £7.29

CMOS Cook Book £7.75
Microprocessor Intertactrui Techniques

0.96
Please add 700 P&P on each book (NO

VAT)

BREADBOARDS
688300 C575p
EXP350 315p
EXP600 530p
EXP650 380p
P86 920p
P8100 11800
PB102 2286p
PB103 3448p

IC TEST CLIPS
14 pin E2.60
16 pin E2.75
24 pm E4.90
40 pin E7.90

VEROBOARDS
(17

F1ad,
65p
75p
75p
80p

340p
450p

nf 100 tww,

e cutter

Lnspoinn ton,

vern ,/,,ong Pen

Con.,

50p,
120p
118p

370p
7p,

[VVecamealargestock of 74 and 74LS TTLs. CIA()S,Linears.hiernories,e1c. and can normally offer

ex -stock deliveries. We welcome inquird?s for volume quantities both from local and overseas
buyers

Please adu 30p p&p & VAT

Government, Colleges, etc. Orders accepted.

CALLERS WELCOME
Mon Fri 9 30 5 30

Saturday 1U 30 4 30

TECHNOMATIC LTD.
17 BURNLEY ROAD, LONDON NW10
(2 minutes Donis Hill tube station) (ample street parking)
Tel: 01-452 1500/01-450 6597 Telex: 922801



Piece Work
With the two latest additions to
the successful Chess Challenger
series of games, the Challenger is
moving away from the concept of
a chess board with a computer
tacked onto the side, towards the
truly electronic board. If you're
wary of computers and
keyboards, you may have been
put off buying a chess machine up
to now because of the business of
entering your move on the
keypad. The Sensory 8 gets round

that by featuring a touch -sensitive
playing surface, by means of
which the computer can 'see' the
pieces and automatically enter
each move. A light on each square
shows the 'from' and 'to'
positions. Eight levels of play can
be selected and skill level can
even be changed in mid -move. All
the usual Chess Challenger
features (position verification,
problem -solving, etc.) are
featured.

Following on from the Voice
Chess Challenger, you can now
also buy a Voice Sensory Chess

Challenger. In addition to all the
Sensory 8's features, it speaks its
own moves, repeats yours, calls
out captures and rattles off all the
board positions on command. If
this dedicated dalek's voice gets a
bit too much you can switch it off
(unlike human opponents).

The voice version also has a
built-in chess clock showing the
time left for you or the computer
and the elapsed time for the
game. You can buy a plug-in
printer to provide a copy of every
move in the game. Sensory 8 sells
for £129.95 and Voice Sensory for

£279.95.
Aimed at chess players with

itchy feet, Ingersoll Electronics
have introduced the Chess
Traveller, featuring eight levels of
play. The pieces push into holes
on the board (with spare holes for
taken pieces) and can be covered
by a perspex top at half time or
between games. Through the
keyboard you can select skill
level, verify board positions, solve
problems and set up specific
openings. Power is from mains or
batteries. Chess Traveller retails
at around £50.

Oops

Space Invasion
Game
In the Space Invasion Game main
circuit diagram (November 1980,
p.66167) pin 12 of IC11b is shown
connected to earth. It should be
connected to pin 34 of the CPU,
IC15. All new boards supplied by
Tangerine Computers will have
this modification, so check your
board before making any changes.
On the same diagram, the ICs are
identified in two ways. Our own
IC1, IC2, etc. notation identifies
the components as they appear on
the Parts List. The circled legends
(A1, A2, B1, H4, etc.) are the
positions of the ICs shown on the
PCB supplied by Tangerine
Computers.

IC20 pins 20 and 21 should be
swapped over. The label adjacent
to IC7c was ringed in error - it is
diode D2 not position D2.

Cassette
Interface
In the component overlay of the
Cassette Interface project
(October 1980 p.65 Fig.5) the
junction of R4 -R5 -R6 -C4 is shown
connected to pin 1 of IC6. Instead
it should be connected to pin 2 of
IC6. The circuit diagram is correct
but the foil pattern on p.109 is
incorrect. Simply break the track
connecting the above
components to pin 1 and solder a
new link across to pin 2. The
Buylines information omitted
from this project was included in
Digest in the November issue.

Radio Control
In the Radio Control Buylines
section (October 1980) the prices
quoted for the transmitter and
receiver do not include PCBs,
receiver case or SLM three -pin
gold-plated servo connector
block. Prices including these
items are £8.57 for the transmitter
kit and £14.26 for the receiver kit
(including VAT) from Ambit
International.

The Inch War
Length may not be everything, but
JVC want to know how important
it is to video tape recorder
owners. They are shortly to test
market four hour VHS tapes in the
UK. As it is a test exercise, the
new E240 tapes will be in very
short supply until the experiment
is complete and demand is

established.

JVC expect the demand to
come from owners of their new
HR7700 recorder, with which
every absentee landlord worth his
salt can tape up to eight
programmes from different
channels in a fortnight.

So, if you like the idea of four
hour VHS tapes, seek out the
elusive JVC test retail outlets and
form an orderly queue with piggy
banks at the ready.

ETI

'
Could you be a Project Engineer for ETI? - the person
who fills this position will be able to design and build up
projects to the standard of finish ETI readers are used to
seeing in their magazine. This calls for someone with a
good knowledge of circuit design and withthe patience
to carry the design through to a finished state. Existing
staff are available to assist in all aspects of design work.
The easiest part of the job will be writing up the project
once it is completed. None of the present ETI technical
staff were journalists previous to joining, and no-one
has found the writing a difficult task.

We have no preconceived notions of age required.
Applications should reach us as soon as possible

with C.V.
Apply in writing to:

The Editor,
Electronics Today International

145 Charing Cross Road,
London WC2H OEE

ETI DECEMBER 1980
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Airwaves
Sony technologists have recently
developed what they consider to
be "the most advanced portable
communications receiver in the
world." The ICF-2001 receiver is
no bigger than a hard -cover book
and has the capability of
capturing English -language short-
wave programmes from Australia
to Finland, foreign language

19.r.).ev

services from all four
corners of the earth,

ship -to -shore, amateur
and Citizens Band as well as

standard medium -wave, long -
wave and FM broadcasting. It has
a built-in minicomputer instead of
a tuning dial, so instead of
searching for the frequency of
your favourite (or a new) station,
with this model you simply punch
in the frequency you require on a
pocket calculator style keyboard,
or instruct it to scan wave bands
and stop automatically each time
it reaches an 'on air' transmission.
If it's a station you want to listen

to frequently,
you simply enter it into

the computer memory and
recall it by pressing one of the six
'preset' buttons. And that's not
all! Other features include dual
PLL synthesiser circuit for stable
reception, auto -scan tuning,
manual tuning, preset tuning,
liquid crystal multi display,
electronic 90 minute sleep timer
and powerful 6 W output. The
ICF-2001 sells for a mere £150. For
further information contact Sony
(UK) Ltd, Pyrene House, Sunbury
Cross, Sunbury on Thames,
Middlesex, TW16 7AT.

Royal Award
On September 11th this year HRH
the Prince of Wales launched a
new award - a challenge to
industry and people with new
ideas. The Prince of Wales Award
for Industrial Innovation will be
presented in June 1982 following

competition promoted and
organised by the BBC programme
'Tomorrow's World'. The aim is to
encourage people with innovative
ideas to get them accepted by an
industrial backer, eventually to
have their ideas taken into
production. The first step will be
to invite people to send their
ideas to 'Tomorrow's World' for
scrutiny. The competition is open
to institutions and individuals

alike. The closing date for this
first stage is December 31st 1980.

Certificates will be presented
to the winners (who will be
expected to have found a

commercial backer to qualify) at
the end of the current series of
programmes. During the
following twelve months those
ideas will be developed and by
June 1982 the judges will decide
who has made the most
promising, enterprising and
exciting commercial develop-
ment. The winner will be awarded
the Prince of .Wales Award for
Industrial Innovation and
Production for that year. For
further details contact: Unit
Manager, 'Tomorrow's World',
BBC TV, London, W12 8QT.

Project 80
The number of inquiries we receive
on the Project 80 modular syn-
thesiser seems to be inversely pro-
portional to the number of shopp-
ing days left to Christmas. Is it going
to finish in the December edition?
Will it be miraculously transformed
into Project 81 as from the January
1981 edition? Are we going to con-
tinue to support it?

Well, it won't be finished in this
issue and it won't be transformed in-
to Project 81, but we certainly are

going to continue supporting this
very, very popular series. We are
going to bring together in one
magazine all the Project 80 articles
published to date (with new addi-
tions or amendments, where
necessary) together with three new
modules, the keyboard design, the
keyboard controller, setting up pro-
cedures and a brand new section on
module and whole -system applica-
tions written by the system
designer, Charles Blakey.

Watch out for the Project 80
handbook on the bookstalls in
January.

Pocket Box
A new pocket -sized, hand-held
case is now available from Vero
Electronics. With a 20 x 50 mm
cut-out for a
display or
switch

14

panel and an integral battery
compartment (PP3), it's ideal for
remote control handsets and
hand-held instruments. The top
section will take a 71 x 107 mm
PCB and the bottom section has
room for a 56 x 105 mm board.
The two sections snap together
and are secured by four screws.
More information is available
from Vero Electronics, Industrial
Estate, Chandler's Ford, Eastleigh,
Hampshire SO5 3ZR.

1111010111111111111/11/14W141

Sound
Designing
The ultrasonic rangefinding
system used in Polaroid's SX-70
sonar focusing cameras since 1978
is now available separately as a
designer's kit. Polaroid can supply
an attractive kit containing two
sonar transducers, the necessary
circuitry to convert time into
distance, two 6V Polapulse
batteries, a LED readout and a
technical manual. Both of the
transducers emit and receive four -
frequency ultrasonic signals.

Applications? The system has
already been used in the
unlikeliest of places. When
Gossamer Albatross crossed the
Channel by pedal power, it had to
be flown at a precise height above
the brine. However, none of the
commercially available altimeters
give accurate readings below
about 20 m. Gossamer wave -
hopping was achieved using a

NEWS: Digest

Boffin Badge
The following is not to be
mistaken for an ETI special offer.
Address all your orders clearly to
the Physics Dept. at Imperial
College.

The Physics Dept.
Imperial College

Dear Sir,
This is an. unsolicited Press

Release to inform you of my
latest, and rather wacky, entre-
preneurial venture.

Available within the next
fortnight, bona fide physicists
will be able to have their very
own badges with the legend:

'I am A. S. Lipson'.
The wearing pf the above

artefact will, of course, raise the
proud owner to very pinnacle
of his subject. It is sure to
become the fashionable attire for
discerning readers of this
publication, so be advised -
order today.

Yours faithfully

The Mysterious Physicist

P.S. Discounts are naturally
available on large orders.

custom-built altimeter
incorporating the Polaroid
system.

Ultrasonic rangefinding could
be useful to a pilot of any aircraft
manoeuvring in limited air space
close to the ground or to a driver
who doesn't have all-round vision
from his cab. In fact, any situation
where a measurement of distance
has to be converted into an alarm
signal or a control signal could
put the Polaroid kit to good use.
Several medical applications
spring to mind immediately -
automatic focusing glasses
(especially for cataract patients),
sonar cane for the blind, obstacle
warnings for wheelchair -users,
etc.

For more information on the
Polaroid Ultrasonic Ranging
System Designer's Kit, contact
Polaroid (UK) Ltd, Ashley Road, St
Albans, Hertfordshire.
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From the collection of 12 month
guaranteed leading make products

offered through Mitrad's 7 day
distribution system and backed by

Mitrad's own service organisation.
For complete product range,
ring or write for catalogue.
Trade price list available

for bulk buyers.
DOUBLY GIFTED

SEIKO QUARTZ CALCULATOR
ALARM WATCH

makes a wonderful two -in -one present-at a
wonderful 'giveaway' price

 Continuous
display of hours,
minutes, seconds with
day and alarm indicators.

 Optional display of month, date,
AM/PM with day indicator.

 Calculator (16 key) performs arithmetic,
percentage (add-on/discount, etc.),
constant and power calculations.

 12 hour alarm with AM/PM indicator, rings twice a
second for 10 seconds, then four times a second for 10
seconds.

 Display flashes as battery life nears end.
 Back light
 Water resistant.
 With adjustable stainless steel strap.
 Supplied with pencil type stylus for depressing calculator keys.

Only 11Z 49.95 + 85p p&p
MITRAD 68/70 High Street, Kettering, Northants. Tel: (0536) 522024r.................---------.......
El The premier mail order house specialising in quality products and superior after -soles care

jr RI MITRAD 68/70 High Street, Kettering, Northants. Tel: (0536) 522024
LPlease send me:

_ Seiko Quartz Calculator Alarm Worch(es) at £50.80 (inc p&p)
Total value of my order £
I enclose cheque/PO or debit my Access/Barclaycard

No Signature

Name (block letters please;

Address

21' Credit card holders may telephone (0536) 522024 24 hours a day stating card number for
immediate attention. All orders despatched within 7 days. Delivery subject to availability. Full
refund if not completely satisfied. Mitrad. Registered in England No 2554356. Code ETl 12/80.
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VidEo
MONiTORS
for CCTV or
Character Display
P4 (White) P31 (Green )
and P39 (Green, Long Persist-
ance)available as standard.

MONITOR DRIVE BOARdS
for OEM's available
for both 90°and
110° Tubes.

PHONE OR WRITE
FOR DETAILS

CROFTON
ELECTRONICS
LIMITED
35 Grosvenor Road,Twicicenham
Middlesex TW1 4AD.

Telephones: 01 891 1923/1513

DIGITAL VOLTMETER
MODULE

Fully built and
tested, ONLY

£11.95.VAT
* Reads positive and negative voltages with a sensitivity

of 0 - +999mV and 0 - -99mV
* Requires only single supply between 7 & 12 volts

(220mA)
* High accuracy +0.1% +1 digit
* Large bright 0.43" high efficiency displays
* 4 readings per second sampling rate
* Size only 41 x 95 x 10mm
* Supplied with full data & applications information

This brand new, quality module manufactured by Autona
Limited (who are one of the U.K's largest module manufac-
turers) means you can build accurate test equipment, multi -
meters, thermometers, etc. easily and at a fraction of the cost
of ready-made equipment. Full details are provided showing
how to measure A.C. voltage, current, resistance and
temperature.

Send your cheque or P.O. (£11.95 + £1.79 V.A.T. + 50p p. & p.
= £14.24) now to: -

Dept. ETI3
RISCOMP LIMITED
21 Duke Street
Princes Risborough
Bucks. HP17 OAT

BUCKINGHAMSHIRE'S NEW
ELECTRON/CS CENTRE
8 miles off the M40
50 minutes from London
Telephone: (084 44) 6326

EX -STOCK DELIVERY 11=, 11.1"

MAIL ORDER ONLY

DELTA TECH & CO.

OPTG/
ELECTRONIC

55p
009712N5777 65p

4041 55p
4042 80p

99
40474043/4 1059

7473 *18p
7474 *25p
7475
7476

*25p
20p

AC151 17p
AC153 25p
AC17
40187/8 22229P

BD121 /3 75p
BD124 81p
5B0D113351/to2 429

TIP36A 200p
TIP36B 210p
TIP41A 60p
TIP42A 60p

ORP12 55p 4048 60p 7480 32p AC187K 30p BD140 42p TIP2955 70p

62 NAYLOR ROAD, LONDON, N20 OHN DL704 110p 4049 509 7485 80p AD149 *50p 8F178 30p 1193055 *30p
Tel. 445 8224 VAT Inclusive Prices DL707 110p 4050B 50p 7486 18p AD161 /2 40p BF179 19p ZTX107 /8 12p

Please add 35for P&P 0.125" & 0.2" 4066 60p 7490 *25p AF114 30p BF180 34p ZTX109 12p

CERAMIC CAP (50V) NE555 26p LEDs: 4068/9 22p 7491 57p AF124 35p BF181 8p ZTX300 / 1 14p

33 pF to 4700 pF 4p NE556 *45p
149

40708/1 22p
'4072/3

7492/3 30p AF125/6 35p BF183 34p ITX302 / 3 18p

POLYSTYRENE CAP (501!) NE566 140p
Red
Green 17o

22p 7494 509 AF127 35p BF184 / 5 25p Z7X304 23p

10 oF to 1000 pF 5p
POLYESTER CAP (100V)
1 nF to 68 nF 6p; 100 nF 150 nF 8p; 220
nF 9p; 330 nF 10p; 470 nE 11p 680 nF

$147611514 *80p
7BA6418 2009
TBA800 75P
TBA8105 110p

yellow -
1 iP

0 125" Clip 3p
0 2" Clip

4081/2 26p
4086
4510

80p
100p

45118 100p

7495 40p
7496 379
7497 2009
74100 60p

AF139 40p
AF239 449
BC107/8 10p
BC109 10p

BF194 /5 12p
BF196 /7 12p
BF198 10p
8F200 23p

ZTX311 18p
ZTX500 / 1 15p
ITX502 20p
ITX503 17p

12p: 1uF 14p. 1 5 uF 16p; 2.2 uF 20p; ZN414 90p OIL SOCKETS 4516/8 105p 74105 43p BC117 23p BF224B 14p ZTX504 24p

3 3uF 15p*; 4 7uF 15p* ZN1034E 220p 8 pin *Sp 4520/8 105p 74107 22p BC140 20p BF244B *22p 2N696 / 7 20p

14 pin *gp TTL 74109 349 BC142/3 30p BF258 28p 2N698 20p

ELECTROLYTIC CAP (uF /V) 16 *10p 7400/1 16p 74110 409 BC147 / 8 10p BF259 40p 2N706 14p

1/25to47/256p; 68/257p; 100/35.
150/25 Sp: 160/25: 5p4r; 200 / 12'
6p; 250/12 7p, 220/25 10p; 470 /25,
500 / 30 'Op*: 470 / 40 mini 15p:
640/16: tip; 1000/10 8p it 1000/25
24p, 1500/25 24p*; 2200/6.3 10p*

DIODES
Sp044725p

0491 7p
04200 6p
04202 9p
1N916 5p

pin
18 pin 16p
22 pin 20p
24 pin 21p
28 in 25p
40 pin 359

7402/3 16p
7404/5 16p
7406 18p
7407 25p
7408 22p
7409 13p

74118 849
74121
74122 30p
74123 50p
74125/6 42p
74132 65p

BC149 109
BC157 /8 12p
BC159 12p
BC167 14p
601690 139
BC171 109

BFR39 309
BFR40 20p
BFR79 32p
BFR80 20p
BFX29 25p
5FX84 25p

2N914 209
2N918 35p
2N1302 / 3 35p
2N1304 35p
2N1306 309
2N1308 35p

ZENER DIODES (40OrnW)
1N4148 4P THYRISTOR 7410 13p 74141/5 46p 130173 8p BFX85/ 6 20p 2N1613 25p

2V7 to 33V 8p 1N4001 / 2 49 C106D 40p 7411/2 17p 74150 85p 8C177 /8 16p BFX87/ 8 25p 2N1711 13p

VEROBOARDS (.1" copper)
1N4003 5p
1N4004 / 5 13p

(44/4000V) 7413 21p
7414 45p

74151 659
74153 43P

8C179 16p
8C1828 10p

BFX88 25p
BFY50/ 1 20p

2141893 25p
2N2217 1Rp

2.5" x 5" 65p
75p

RESISTORS 45% E12)

1N4006 / 7 8p
1N5400 13P

CMOS AE
1694000

7416 20p
7417 25p

74154 66P
74155 46p

BC182L Mlp
BC183B 10p

BFY52 22p
BRY39 50p

2N2219 23p
2N2222A 23p

10 Ohms to 10Mohms 1.59
PRESETS (.15W HORIZONTAL)

1N5401 149
1N5402 159

40015 20p
4002 16p74217420 *1413

30p
74156 42p
74157 38p

BC184 109
BC186 25p

BSX19 12p
BSX20 22p

2N2369 17p
2N2484 25p

100 Ohms tot Mohrns 7p 1N5404 16p 400613 75p 7422 26p 74166 579 8C187 15p BU205 150p 2N2646 46p

POTENTIOMETERS (1/4
4007 *16pW) 7427 20p 74161 559 BC207/ 9 13p 8U208 210p 2N2904/5 21p

Linear & Log Scales BRIDGE 4008 85p 7428 28p 74162/3 60p BC212 10p MJ2955 110p 2N2906/7 21p

4K7 to 2M2 33p RECTIFIERS 4009 42p 7430 16p 74164/5 56p BC212L *89 MJE340 52p 2N2926G 10p

WO6M 309 4010 48p 7432 28p 74166 95p BC213L 10p MJE2955 1109 2N3053 20p
LF356N 8511 14/50V 22p 4011B 20p 7433 38p 74173 1109 8C214 10p MJE3055 80p 2N3054 40p

LINEAR LM3014N 313p 1.5A/75V 24p 7437 14p 74174/5 55p. BC214L *8p MPF102 45p 2N3055 45p
CIRCUITS LM308N *38p 1A/200V 32p

i.5p
4013B "P 7438 18p 74176/7 70p BC238 18p MPF104/ 5 40p 2N3442 140p

709-8 25P LM318N 120p 1A/400V 349 4014/513 80p 7440 13p 74180 35p BC261B 23p MPF106 45p 2N3702 to
710-14 35p LM318H 1209 2A/504 409 4016

44P,-, 7441 52p 74181 809 BC301 / 3 32p MP5A06 26p 2143711 11p741-8 22p4017
747-14 5171_n,

748-8 35P
CA3018 709

LM324N 579
LM339N 52p
1M346N 909
1M377N 1759

2A/4004 55p
3A/100V 55p
34/600V 65p

.,
'"P

4019P509
4020B 1009

7442 32p
7443
7444

60p
loop

7445 649

74182 45p
74190
74191

50p
901:1

74192/3 50p

80328 17p
BC338 17p
8C461 40p
80477 35p

MPSA56 26p
MPSUO6 60p
0C28/35 92p
TIP29 40p

2N3772 *80p
2N3773 250p
2143819 21p
2143820 40p

CA3028A 85p LM38ON 90p 4021/2 95p 7446 65p 74194 709 BC478 20p T1P2913 42p 2N3823 70p
CA3046 509 LM381N *120p VOLTAGE 4023 22p 7447A 50p 74195 68p BC479 23p TIP30 40p 2N3866 65p
CA3054 40p LM382N 120p REGULATORS 40248 55p 7448 52p 74196 789 80547/ 8 12p TIP3OB 42p 2143903/4 15p
CA3080E 759 IM1310N 115p 7805 70p 4025 20p 7450 10p 74197 45p BC549 12p TIP31A *30p 2143906 15p
CA3130E 909 LM1458N *40p 7812/15 70p 4027 5°P._ 7451/3 13p 74198 120p BC557 / 8 14p T1P32 40p 2N4037 45p
CA3140E 409 LM 3900N *50p 7818/24 70p 4028 7454 10p 74199 909 BC559 14p 11933 65p 2N40513/ 9 109
CA3090AQ LM3909N 75p 7905 80p 4029 9097W 7460 13p TRANSISTORS BCY70 18p TIP33C 70p 2144060/1 10p

*200P 'MC1496P 80p 7912/15 80p 4030 55p 7470 20p AC126/ 7 22p BCY71 / 2 18p TIP34A 75p 2N5457 / 8 40p
LF351N 44P NE531 120p 7918/24 80p 4035 1109 7472 19p AC128 20p BD115 58n 119358 200p 2145459 40p

FOR 25 40018 16p 7420 13p 0A91 5 5p ZD5V6 5p BEY50 15p SN76115N 50p 680nF poly 7p 33uF /40V 4p 2146027 309
31,1128 509

PCS 4007A 139 7473 16p 1N4005 4 Sp ZD9V1 5p TIP3055 22p Preset 10F poly 8p 160uF. 25V 3p
MANY MORE

EACH 40118 16p 7490 23p 1N4007 6p BF244C 20p CA3090AQ 70p 100K 4p 1 5uF poly 9p 6400F 16V 3p
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DIGITAL TACHO/OVER-REV
INDICATOR
Keep track of your revs with the ETI Digital Tacho and
Over -Rev Indicator. Watch the revs climb the LEDs in
two ranges up to a maximum of 10,000 RPM. Set the
rev limit of your choice. When you exceed it, the
display flashes and continues to give a true read-out
- suitable for most makes of cars with four, six or
eight cylinders.

FM TUNER
This attractive FM Tuner, built around the 7254 tuner
module from Ambit, has been designed to match the
popular Audiophile 4000 Amplifier. It offers switch
selectable muting, AFC and mono/stereo. The 200 mV
output can be fed directly to the input of any stereo
audio preamplifier. Tuning is selected by switch or by
a conventional rotary control. The design also
incorporates a search and lock facility to find strong
FM broadcasts in the 87.5 to 104.5 MHz band.

And that's not all - the unit is fitted with a
20 -LED tuning indicator, a 10 -LED signal strength
meter and there's provision
for an optional 10 -LED
stereo audio level
indicator.

Look out for the January issue on sale December 5th

MULTI -OPTION SIREN
You can build a circuit that sounds like Kojak on his
way to the lollipop store; you can knock up a little
black box to make a few sci-fi sound effects; you can
probably even find a device to imitate a trimphone.
But our Multi -Option Siren does it all. This versatile
box of tricks gives you full control of tone, vibrato and
shape modulation and vibrato depth and rate. That
little lot offers almost limitless combinations of
sounds. As if that wasn't enough, you can also select
ramp or pulse output.

PULSE GENERATOR
Our battery operated delay/tone burst generator is an
accurate and reliable piece of test gear, offering tone
burst, pulse positive and pulse negative outputs. It
features three clock generator ranges, six pulse delay
ranges (from nanoseconds to milliseconds), six pulse
width ranges (also from nanoseconds to milliseconds)
and three tone ranges covering 1 Hz to 1 MHz in
decade steps.

ELECTRONICS IN
PHOTOGRAPHY
Microminiature electronic circuits and microprocessors
- they've found their way into most aspects of work
and play. Photography is no exception. Next month we
look at what has happened to the humble 35 mm
camera. You'll be amazed at what the manufacturers
can pack into its compact frame.

GENERAL PURPOSE TIMER
Whether you want to time an egg or find out how long
it takes to read ETI from cover to cover, our General
Purpose Timer can solve your problem. There are two
ranges - 1 to 10 minutes and 10 to 100 minutes. The
relay output will handle up to 10 A. With the flick of a
switch you can select timed make or timed break, with
a neon indication of the output state - an
economical project with a whole host of applications
around the home and workshop.

Articles described here are in an advanced state of preparation. However, circumstances may dictate changes to the final
contents.
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CAPACITORS c4 r .44 Pcx s.. - 14ssr5n Typ4s c?

1E, TOL 180.400/ IN Ks KU TOL K. 1013 Mahn MULL W

10 145 Ip 11 02 2p 15 27 29 18 82 2p

II Ip 13 12 2p 16 39 29 19 120 2p

14 18 Zp 17 56 29 10 150 2p

I 10 1p 4 33 2p 7 100 Ip
2 15 2p 5 47 19 8 330 Ip
3 27 2p 6 68 1p 9 16 Ip

11 180 Op
22 220 Zp
23 270 2p

RESISTORS
E1214 Ohms. IQ 17 15 18. 22. 27. 33. 31 47. 56. 61 32 BY KOA

2274 Coda III. '4/5.39.3mm 350, 1011 MEG 312 1p
nle 6641 Rim ',Wel 10,304 3506 1011 K 612 2p Electrosil

met* misters 6414 819.. n.. se 0.4 resat..
nIse. Welwyn

CAPACITORS ELECTROLYTIC TOL - 10% 6 50% IN MISS 416 56. PCM

49(61 TUBULAR -4 3_ 633 638 19.116111 ( LEADS I x 5inn

24 1 13.6 99 21 10 19 . 7 911 34 22/634 I . 5 2p

25 22 13 16 9p 30 22 19. 9 12p 35 471639 1 x 6 *
26 3.3 13.6 * 31 47 19, 10 15p 36 10/60, 2 x 8 *
27 47 13. 6 9p 32 100 31 x 13 20p 37 22 354 3 . 8 46

21 91 131 7 * 33 720 31 x 13 259 38 47 35r 2 x 10 4p
39 ILE 25r 3. 10 56

BY ELNA X111144040 ZZO 35r 7 , 10 7p

11118YCON PLESSEY SPRAGUE 41 47738043' 20 . 10 Sp

BRIDGES

42 0005 139
43 1102 209
44 WO4 249

13. GIME

SCRs
228 81106 700 I 3.5 50 909 231 2114444 600 5

229 C3060 400 24 8 2 KM 232 mob I 60 25

230 TIC 1060 400 5 I 2 306 233 2115E62 100 25

60 .

909
156

35 MO

CAPACITORS POLYESTER PLUG 1/1 RECT BOX STYLE

mi TOL I IT. 19 MFOS BY EVOX 191L1 3110001 ROEDSTEM MUMS

PCM

45 31- 0005 0 2P 52 047"100/
46 00:'/ 4004 0 Op 53 0E3'100,
47 14143 10C, 0 2p 54 1250.
4 3047 400, 0 21, 55 22 2504
'S Cl [50. 0 3P 56 33/10946
.0 110 150. 0 36 57 47/256

I 51 033 100. 0 39 58 61/1001

FfAI

Kil
59 I 103 15 20p

3p

80 1 5 100 21 209

0 61 2 2/ 100 22 25p

0 56 62 3.3;100 22 50p

5 59 63 4 7 100 27 50p

2111

10p *64 Alas ts Aral Supp/m4 Typ.

5 159 67I1153 17p

CAPACITORS TART BEAD 210. 5..96*

65 2 2 20/ 113 66 4725r 15p

DISPLAYS LEO 7 SEGMENT

67 18501617 Comm 65p

DIODES PITT. MULL. 5E SKOSEM. TEXAS. 11C ALL COOED

68 *8119 3564 45r Bp 76 81755
69 114187 IONIA 35, 20p 77 0447
70 14113 7564 50, 2p 78 0490
71 84016 2015,6150r 4p 79 0491
72 84038 11564 50r dp BO 04200
73 11126 IA 650r 10p 81 11914

74 30777 7417509 1 5p 82 111916
75 81206 000.8350, 20p 83 164002

3413078 103
4864 30/ Op

106430, 10p
50184 1154 15p
806450 6,
7564 100V Op
7504 1568 2p

1013. Op

84 014004 IA Mai 39
85 194148 7664 75V Ip
86 1114151 15004 759 49
87 1115404 34 40011 10p
U 115407 34 8001 12p
89 15923 203144 2003 63

DIODES ZENER BY 11070014. 111.01460. SESCOSEIA

LEDS 2448 TR. 209C

9066 139 91 REDO 92 YET 15p

37979-620387 4000w V. 393 497 591 596 695 WI 10 IS

ITEM 93 94 95 96 17 IN NI 100 1 '1111

49

ITEM 102 103 104 105 106 1107 108 109 910

82061,8K 1935'. 698 TV 10 12 16 27 24

ICs MISC PINNING SHOWN ALL 011.

111 301 181 112 380 1141 113 555181 114 709111 115 7231 41 116 741 MI 117 CA3130181

309 509 259 499 336 206 706

DUALS 118 556 (141

60p end
119 747 1141

40p QUM
120 324 1141

alp

ICs
C-MOS AIROLA NATIONAL

40 - - 9 BM RCA AU TEXAS
ICs TIT\
74 - - N

FCMILD NATION/1

016987165

, ICs

E 7443-0

IS,
15p 449 OOP 0110 70p 906 6 17P 234 13, 23p 466 926 208 00

121 00 145 27 MIN 00 134 40 209 01

122 01 146 29 161 0 115 II 210 02

123 02 147 29 162 02 186 42 211 03
124 06 14430 163 03 187 45 212 04
125 07 149 35 164 34 1811 46 213 08

126 08 150 41 165 05 189 47 214 10

127 09 151 42 166 06 190 48 215 15

128 10 152 43 167 07 191 50 216 27

129 11 153 44 168 08 192 51 217 51

130 12 154 46 169 09 193 53 118 73

131 3 155 47 170 10 194 54 745 - -
132 4 156 49 171 11 195 60 24p
133 5 157 50 172 13 196 70 219 56
134 173 14 II? 72 220 02
135 ALSO 174 16 1941 73 221 04
136 1511 06102871. 296 175 17 199 8743 1151 Spoil swum mly 222 08
137 159 7145508 Op 176 20 200 76 223 10
130
139

20 177
178

23
25

201
202

83

140 22

141 23 SPEEDFAST 179
180 30

27 203
204

86

90
g: IC HOLDERS

142 24

143 25 DELIVERIES
181

182

32

37

205
206

93
151

224 14 PK
225 16 PIN

9p
7p

144 163 38 207 157 226 24 PIM 27p

ORDER FORM CUT ALONG DOTTED LINE AK 1010

A

NAME

234 16134
235 57147
236 56148
237 BC149
2341 KI574
239 BC1584
240 571594
241 1171711
242 $61721
243 171828
244 8C1334
245 57114
246 172121
247 1021311
244 172140
249 172376
250 BC.337
251 9C447
252 11303
253 11590
254 11891
255 213702
256 2113764
257 2113706
258 TA3711

TRANSISTORS
all at 6p each

PoVC
Cam

ED

70106 45

50725 45

50725 30

50725 30

50725 45
50725 30

S0725 56
7092 45

1092 25

1092 50

7092 30

7091 30

7092 50

1092 30

1092 30

1092 45

1092 45

1092 80

1092 300
7092 40

1092 40
1092 25

1092 30

1092 20
1092 30

all at 9p each
259 87107 Too 45

260 171078 1010 45
291 17104 1016 20
292 861088 1018 20
263 80100 7018 20
254 11C109C 1018 20
265 16177 7011 45
Lf 16111 1018 25
267 072614 7018 45
21141 IC477 1018 80

269 117478 7018 50
270 06479 7018 40
271 116070 7018 40
272 06171 1018 45
273 06112 018 25
274 211706 1018 15

275 213903 7092 40
276 263904 7092 40
277 213905 1097 40
278 283906 1092 40

all at 19p each

14.4 P Tel FT Wm

40 OW M07

KO 200 200

256 350 50

256 350 50

200 350 50

200 350 30
200 350 00

200 350 00

ZOO 300 00

200 356 00

290 300 50

200 KO 50

ZOO 301 50

200 300 /90
KO 300 21.93

200 303 200
100 625 50

800 625 60

200 625 00

500 625 50

800 625 00

800 625 56
200 360 CO

KO 360 00

KO 625 00

30 360 00

300 50

300 50

300 50

300 50

300 50

300 50

300 30

300 00

300 00

360 00

303 CO

360 00

350 50

350 300
350 200

300 200
310 250
310 250

310 200
310 250

279 AC107 - 15 10 80

210 AC127 101 12

IA :;' '281 AC128 101 INI
282 AC1418 701 15 142 IW
283 86(42 701 20 142 720
214 A7153 1014 15

28 11899 I
203 AC176 101 20 IA I

116 ACM 701 15 24 IV/

287 ACIU 701 15 0* 116

206 80 140 1039 40 A 337 50

219 BC141 1039 56 A 337 50

290 BC142 7039 60 A 800 40
291 BC143 7039 60 A BOO 100
292 66300 1039 80 A 850 110

293 67461 7039 60 24 i w 50
294 10135 10129 45 A 12W 50
295 80136 70126 45 A 12w 50

296 38258 1039 250 CO aoo 55

197 31331 1039 225 56 800 BO

296 61129 705 60 600 600 700

299 88685 1039 60 A 800 50

390 *8050 105 35 A 800 .60
301 81151 105 30 A 800 50

302 81152 705 20 A 800 50

103 65020 7018 15 503 360 500

304 OCD -- 20 0 125 3

305 5676 32 25 125 1

306 71P294 10220 60 A 30w 3

307 11P314 10720 60 34 4011/ 3
300 11p324 70220 60 34 40111 3

all at 19p each
VC

Cate 50

309 211696 105 40

310 211698 105 60

311 71930 1018 45

312 291613 705 50

313 2111711 105 50

314 2111890 705 60

315 2112218 105 30

316 2111219 105 30

317 292221 7018 30

318 297322 7018 30

319 292905 105 40

320 292906 1018 40

321 142937 7018 40

322 213011 1018 12

323 283053 705 40

324 2113633 10105 25

325 2113941 1018 40

326 215550 1092 140

all at 29p each
327 471536 18

321 ACY' 8 705 313

329 AC322 TC5 15

330 AE 139 1072 15

331 80115 1039 180

332 90116 103 60

333 130131 10126 45

334 80132 10126 45
335 813176 10126 45

336 80232 10126 300

337 80236 10126 50

138 80238 10126 100

339 BF459 10126 300

340 115429 1018 12

341 0745 - 15

141 11P414 70220 60

343 11P424 10220 60

344 TIP3055 1093 Ia

345 293019 103 80
346 2115320 7039 75

347 295322 7039 75

all at 39p each
348 AC117
349 40161
350 40162
351 *3327
352 BCY33
353 80112
354 11P47
355 T1P110
356 418115
357 7142955
358 2913114
359 2111305
360 741308
361 2111 309

362 293054
363 293055
364 ;93440

105 32

S055 20

5055 20

105 15

105 25

103 60

10220 250

-- 60

60

-- 60

TO5 20

105 20

705 15

105 15

1066 613

103 60

105 250

All at 89p each
366 BCY34
367 4C039
368 BOY55
369 BSW67
370 BSW68
371 60126
372 B0208
373 60087
374 0628
375 293442
376 2N6385
377 811102
378 00113
379 263773
380 264358

IC Mac P Tot FT 134
.8 OW MU

500 600 40

500 800 40

30 300 30

600 000 80

600 WO 70

MO BOO 60

806 800 250

800 BOO 250

800 500 250

800 500 250

600 600 200

600 KC 203

600 400 200

206 360 400
700 1W 100

500 300 100

200 360 300

600 310 100

2A 111/

500 260

500 260 I

10 60 275

150 SW 80

3A IOW -
34 III 60

34 I IW 50

34 3089 3

150 11W 10

2A 25W 3

24 25W 3

100 6W 40

NO 360

10 83 4

6A 65W 3

64 65W 3

15A 901, 3

900 100
28 I W 50

24 1W 511

500 250 1

14 4W I

IA 6W I

256 150 6

100 250 25
124 20W 3

IA 40W 10

2A 5133 -
24 5056 -
!SA 90W 3

300 I50 4

300 150 4

300 150 12

300 150 12

44 25* 15

154 115W 2

IA 1W 15

T05 25 P 100 250 25

1039 60 P 2560 410 45

T03 60 N
ISA 115W II

1039 120 N IA 800 40

1039 150 N 16 800 40

103 300 N 68 30W 4

103 700 0 7.50 12W 3

T03 150 N 76 62W 45

T03 60 P BA 30W 2

T03 140 0 IDA 117W 5

T03 BO N IDA 100W 20

T03 150 N 7A 50W -
T03 - N 108 63W 3

T03 140 N 30A 150W 2

103 240 P 100 700 40

FITS PUTS TRIODES UJTs PROM

381 265457 12p 313 16139 366 MB 1E6106-6 387 292646 60p 389 1716 C9

381 295459 12p 384 296028 129 366 366 2112647 70p 15Ons

386 244991 726

Immediate despatch except Item 389 2 weeks.
Pay CASH WITH ORDER.
Carriage is free.
VAT 15°0 extra UK. Only on Total Order.

051

I I

CRIMSON
COMPONENTS
LTD.
76 CASTLE VIEW

ILFORD

ESSEX

01-554 1834
01-445 6645

MINIMUM ORDER
CHARGE £2
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PROJECT

FOUR
INPUT
MIXER
Four into one will go with this mini -mixer.
Why not build one for your band today?
Design and development by John Fitzgerald.

If you are in a band and your PA has a range of inputs you
may wonder why you need a mixer. Well one of the ad-
vantages is that when your bass player thinks he is not loud

enough to be heard over the rest of you, it's up to someone else
to turn him up! Otherwise, you can so easily get that snowball
effect where one musician turns up the volume only to be
followed by all the rest and so on until every sentient being
within earshot suffers premature deafness (pardon?).

Many bands these days seem to have started on nothing
and are maintained on a shoe string. If yours falls into this
category, then this is the project for you. No-one is going to
claim it's hi-fi but it is cheap. Using 741 op -amps will produce
plenty of power versus cost.

Fig.1. Circuit diagram.

C1

150n

0-11

INPUT

2

IC

R1
100k

7 C3

R3
4k7

C2
150n

NOTE
IC1,2 63 ARE 741

INPUT

RV1 RV2
22k 22k

INPUT INPUT
3

C4 C5
100n 100n

R4 R5
47k < 47k

RV3 RV4
22k 22k

C6 C7
100n 100n

R6 R7
47k K 47k

HOW IT WORKS
The heart of the circuit is IC2, an op -amp connected as a conventional
'virtual earth' summing amplifier. This stage mixes the input signals
and also has a gain of 10 to compensate for the insertion loss of the
passive tone control network. There are three high level inputs and one
low level which is input to IC1. This stage provides non -inverting
amplification with a gain of about 20. Independent volume controls
are provided for each input and the signals are mixed in IC2 before be-
ing passed to the tone control network. This provides a 40 dB range of
control with an insertion loss at midband of - 20 dB.

This output from the tone control is AC coupled to unity -gain
voltage follower IC3. AC coupling avoids the problem of wiper 'track
noise', which would result from the irregular capacitor charge and
discharge currents. R16 is inserted in the output of 1C3 to isolate the
op -amp from the large capacitive load presented by a long length of
screened cable. Potentiometer RV7 provides overall volume control
and capacitors C14 and C15 decouple the power supply lines. Two 9 V
batteries provide power for the unit and current consumption will be
just a few milliamps.

IC

RB
470k

7

RV5
100k
BASS

R9
470k

C11
100n

II -

C12
15n

C13
15n

SVVla

aV

9V

C15
47u

SW1b
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PROJECT: Four Input Mixer

INPUT
1

Fig.2. Component overlay.

r-

PARTS LIST

RV1

RV1,2,3&4
SLIDERS

Scala

Resistors all 1/4W 5%
R1,2 100k
R3 4k7
R4,5,6,7 47k
R8,9 470k
R10,12,13 10k
R11,14 1k0
R15
R16 470R
Potentiometers
RV1,2,3,4 22k logarithmic
RV5,6 100k logarithmic
RV7 10k logarithmic
Capacitors
C1,2
C3,11
C4,5,6,7,8
C9,10
C12,13
C14,15

Semiconductors
IC1,2,3

Miscellaneous
Case, connectors, batteries, DPDT switch, etc.

150n polycarbonate
100n ceramic
100n polycarbonate
33n polycarbonate
15n polycarbonate
47u 16 V tantalum

741

R V5 R V6

RV7

Construction
We built our unit into a small plastic case and mounted all

the pots on the aluminium top cover, making the required con-
nections with screened cable. Take care not to produce an
'earth loop' when connecting up. The remaining components
can be mounted on our PCB; only three wire links are required
to supply the op -amps' negative supply. We used polycar-
bonate capacitors mostly, taking advantage of their small size
and good characteristics, though polyester types can be
substituted. There are no special precautions to take. Just
make sure you put the ICs in the right way up and get the
polarity of the two tantalum capacitors right.

Remember, if you ever reverse -bias a tantalum cap by
more than about 3 V it's dead certain that you'll have blown it
up and it'll no longer be a capacitor; more a low -value resistor
with the inevitable effect on circuit operation. No problems
with this project, though. Simply build it, fix it and mix it!

BUYLINES
All the components for this project should be readily available. In case
of difficulty, the polycarbonate capacitors are available from Watford
Electronics or Electrovalue.

The PCB (above) tucks neatly away at one end of the case. Make sure the case
is deep enough to allow clearance of the batteries and potentiometer bodies.

Front panel control layout (left).

ETI
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Domini
DORAM ELECTRONICS LTD

Projects for beginners
Clap switch (79026) Responds from a hand clap to switch on an electrical appliance
Simple Sound effects(79077) Strange noises from a verysimple circuit,loudspeaker included.
Pools predictor(79053) An analogue computer that may win you a fortune.
Talk Funny (80052) A ring modulator circuit that produces very strange results when fed with a human voice.
Pest Pester (80130) An electronic insect repellant
Steam train sound effects (80019) Simulates the sound of steam and whistle.
Electronic Nuisance(80016) Makes an annoying noise, but only in the dark!
Cackling Egg timer(9985) An egg timer with a difference, it clucks like a hen.

New projects
Melody Maker (80502) An electronic musical box that can play 27 tunes with organ or piano -like quality. £23.50
LCD Counter (80117) Simple to construct frequency display for AM and FM bands. £41.20
Linear Thermometer (80127) Simple but effective meter reading thermometer using a diode as sensor. £13.45
Precision Power Unit (80514) Produces accurate reference voltages at presetable current limits up to 2 Amps. £48.65
Programmable Slide Fader (81002) Mixes audio signals on tape with operation of two slide projectors. £46.50

Audio projects
Top-preamp (80031) Mini, all IC preamplifierfor use with most power amplifiers. £34.40
Topamp (80031) Hybrid audio power amplifier uses Philips modules for high fidelity performance. Two power levels:

0M931 (output 30 Watt) £18.50
0M961 (output 60 Watt) £33.40

Stentor(79070) A high power portable amplifierfor PA use. £30.00
Assistentor(79071) A preamplifier designed for Stentor which can also be used as a speech compressor for radio transmission. £7.00
Parametric Equalizer (9897) A modular system of construction to suit your equalisation requirements.Filter section (9897-1) £6.45

Tone section (9897-2) £5.20
Elektornado (9897) A single board design that can be used as either a single 100 Watt amplifier ortwo 50 Watt amplifiers. £19.50
UAA180 LED meter(9817) A twochannel voltage display unit £13.00
Peak Programme Meter (9860) To be used with UAA180 LED meter to give PPM display. £3.70
Audio Analyser(9932) Ar analyser that can pin point the deficiences in an audiochain. £14.80
Stereo dynamic Preamp (80532) A low noise high quality disc preamplifier. £5.20
STAMP(80543) Super tiny amplifier with up to 1 Watt output £3.75
Consonant(9945) A high quality audio control amplifier. £34.65
Preconsonant (9954) A preamplifier for the disc input of the Consonant £5.75
Luminant(9949) A twochannel LED display designed to show output levels in theConsonant system. £20.70

Fitzroy House, Market Place,
Swaffham, Norfolk, PE37 7QH.
TEL (0760) 21627 TELEX 817912
VAT Reg 324 5604 75

PROJECT PACKS

Car projects
Car BatteryCharger(79517) Reliable and safe chargerfor all types of lead -acid batteries
Transistor Ignition (80082) The most significant advantages of other systems combined in one.
Dipstick Probe (80102) Direct warning of high oil temperature. State long or short dipstick required.
Intelligent Wiper Delay(80086) Can be set to produce delayed wipesat any predetermined interval.
Battery Protection (80109) Automatically switches off the head lamps of a parked car.
Battery Voltage Indicator (80101) LEDs indicate the condition of your battery.
Active Ca rAerial (80018) Improves the sensitivity of AM and FM radio reception in your car.

Music projects
Chorosynth (80060) A cheap mini synthesizer. Send for details.
ElektorVocoder(80060) The first Vocoderdesigned to be built in kit form.10 Channel modularconstruction.
Analogue Reverberation Unit(9973) Uses a SAD1024 which can produce a delay up to 100mS.
Guitar Preamp (77020) With three tone controls.

Projects for the home
Touch Dimmer (78065) Room lighting controlled by a single touch.
loniser(9823) Produces a high concentration of negative ions.
Loudspeaking telephone amplifier(9987) Amplifies without direct connection.
Proximity Detector (9974) Detects by electric field change movement in a room.

£6.60
£5.70
£8.15
£9.60
£2.35
£6.50
£3.85
£7.20

£21.70
£20.45
£11.25
£15.85
£5.15
£6.85

£13.85

£57.90
£162.50
£27.70

£6.50

£6.80
£9.55

£11.50
£9.80

Our Project Packs include the electronic components, the PCB, sockets and solder together with
assembly instructions. Cases, knobs etc can be supplied as extra items if required. This is only part of
our wide range of projects. See our catalogue for details of other projects that we can supply. You
can also ring our number between 12.30 p.m. and 1.30 p.m. any weekday for a recorded
announcement of any new items we have available.

Send 40p for catalogue
HOW TO ORDER
Send a cheque or postal order to DORAM
ELECTRONICS LTD or write or ring with your
Access account number. All our prices include VAT.
Overseas customers please deduct 15%. Please
add 40p to your order for postage and packing. An
answering service is available to take your orders
outside our normal office hours Mail Order service
only. a de boer company

I

Buy it with Access

NAME

ADDRESS
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Fewer chips, compact
design, volume production -
more power per pound!

The ZX80 owes its remarkable low price td.:
its remarkable design: the whole system is
packed on to fewer, newer, more power f91;,: '
and advanced LSI chips. A single SUPER
for instance, contains the BASIC interpr,qt,
the character set, operating system, a
monitor. And the ZX80's 1K byte RAM is'yl
roughly equivalent to 4K bytes in a con

tional computer -typically storing 100 t
BASIC. (Key words occupy only a sin

The display shows 32 charactersbyl
And Benchmark tests show that the

is faster than all other personal computeirC
No other personal computer offers 04'

unique combination of high capability an
low price

Z80 A microprocessor -new,
faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
ever made.
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The Sinclair teach -yourself
BASIC manual.

If the specifications of the Sinclair ZX80
mean little to you -don't worry. They're all
explained in the specially -written 128 -page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming -from first principles to complex
programs. (Available separately -purchase
price refunded if you buy a ZX80 later.)
A hardware manual is also included with
every kit

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!

The ZX80 kit costs a mere £79 95 Can't
wait to have a ZX80 up and running? No
problem! It's also available, ready assembled
and complete with mains adaptor, for
only £99.95.

Demand for the ZX80 is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. We'll acknowledge each order by
return. and tell you exactly when your ZX80
will be delivered. If you choose not to wait. you
can cancel your order immediately, and your
money will be refunded at once. Again, of
course, you may return your ZX80 as received
within 14 days for a full refund. We want you to
be satisfied beyond all doubt -and we have
no doubt that you will be.

=Km

ZX80 software-
now available!

See advertisements in Personal
Computer World, Electronics Today
International, and other journals.

New dedicated software -developed
independently of Science of Cambridge -
reflects the enormous interest in the ZX80. More
software available soon -from leading consult-
ancies and software houses.

ORDER To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB21SN.
Remember: all prices shown include VAT. postage and packing. No hidden extras

FORM Please send me:

Quantity Item Item price
£

Total
£

Sinclair ZX80 Personal Computer kit(s) Price in, udes
ZX80 BASIC manual. excludes mains adaptor £79.95

Ready -assembled Sinclair ZX80 Personal Computer(s)
Price includes ZX80 BASIC manual and mains
adaptor £99.95

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated) 8.95

Memory Expansion Board(s) (each one takes up to
3K bytes) 12.00

RAM Memory chips -standard 1K bytes capacity 16.00

Sinclair ZX80 Manualls) (manual free with every ZX80 kit
or ready-made computer) 5.00

NB Your Sinclair ZX80 may quality as a business expense TOTAL £

I enclose a cheque/postal order payable to Science of Cambridge Ltd for £
Please print

Name: Mr/Mrs/Miss

Science of Cambridge Ltd Address
6 Kings Parade, Cambridge. Cambs., CB21SN.
Tel: 0223 311488.
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BANDPASS AND
BEYOND
Here's some more from Mr. Orr. Our circuit specialist looks at the
development of bandpass design, switched capacitor techniques and
some new ICs.

NIany machines such as spectrum analysers and
vocoders use analysing filter banks, these are often
quarter octave devices extending over six octaves. If

quarter octave filtering is to be successful then the bandpass
filter responses must be very sharp, having almost flat tops
and a fast roll -off slope at either side. A poor slope would
mean that the filter bank would not be able to resolve incom-
ing signals; for example a sinewave might give a high output in
several of the channels. Also, a very peaky response would
give large interfilter 'dips' in the overall response (Fig.1). An ap-
proximation to the square ideal response can be obtained by
using multiple tuned filters. The response of a single pole
bandpass filter is shown in Fig.2.

PNUPUTLI B

IDEAL

LOW
0 It Igfro

POO

OVE

lIGH POOR
LARG

UNED
VIULTIPLE
l'

\.... ...1 A

REASC

Fig.1. Various responses of an analysing filter bank.

RESPONSE

MUCH
RLAP

E DIPS

NABLE

LOG FREQUENCY

OUTPUT,
INPUT

-3
dB

,6dB/OCTAVE

FL FU

BANDWIDTH

3dB BANDWIDTH=IFu-FL)
Q FACTOR - Fc

(Fu-FL I

ALSO, Fc

FINAL ROLL OFF SLOPES= +6dB/OCTAVE

Fig.2. Single pole bandpass response.

-6dB/OCTAVE

LOG FREQUENCY

By Design
When designing bandpass filters it is important to decide

what type of filters to use. Figure 3 shows two bandpass
responses. Response A is a peaky filter, whereas B has a flat
top to it, but still has the same roll off as A. One sensible design
solution would be to use bandpass filters for A, and a highpass/
lowpass structure for B. A rule of thumb for making this deci-
sion is to calculate the fractional bandwidth: -

Fu FL

Fu x FL

If this is greater than unity then use lowpass/highpass filters, if
it is less than unity use multiple tuned bandpass filters. Some
standard bandpass filter designs are shown in Fig.4. The multi-
ple feedback circuit requires only one op -amp, but is limited
to low Q operation (less than 5) and the centre frequency and
Q are interactive.
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FEATURE

OUTPUT
dBINPUT

0

3

0
PNW- dB

3

FL Fc Fu

O
LOG FREQUENCY

INPUT

IF

L 'C
Fu

O

LOG FREQUENCY

IF OF
uFL

< 1 USE MULTIPLE BANDPASS STRUCTURE

BP1

FU -FL

BP2

OUT

RESPONSE 0

s/Fu F,
1 USE A HIGH PASS, LOWPASS STRUCTURE

INPUT

HP LP
olUT RESPONSE C)

Fig.3. Two bandpass responses and how to realise them.

The state variable design can produce high Q factors of
the order of several hundred. Tuning is performed by changing
the R and/or C components. The Q factor is independently
variable and is invariant with changes in frequency.

The biquadratic design is similar to the state variable
filter. Tuning is performed by changing the R and/or C com-
ponents and the Q factor is determined by the ratio of Rq to R.
As it is tuned to operate at higher frequencies the Q factor will
increase linearly in proportion to that frequency.

A voltage controlled biquadratic filter is shown in Fig.5.
This employs the relatively new CA3280, which is a dual im-
proved performance version of the CA3080. As the Q factor is
a function of frequency, the useful operating range is about 20
to 1.

A simple analysing octave filter bank is shown in Fig.6.
This is implemented using double tuned filters with Q factors
of five. The component values for two channels are shown in
the table of Fig.6a. Note that some compromises will have to
be made in order to implement the design using low cost E24
resistors. For example, a 255k resistor could be made using two
510k resistors in parallel. The filter bank is converted into a
spectrum analyser by adding an envelope follower to each
channel and then multiplexing the envelope voltages into an
XY display (Fig.6c).

INPUT

a)

10k

c)

10k

Rx
101E130-11

Fc

1.

GAIN =0

FC - 2n RC
Ripc

1

Fc 2n C 14,4 RB

0= Y"/ .RA (KEEP LOW)
-13

GAIN = -202

BANDPASS OUTPUT

(C)COPY RIGHT MODMAGS Ltd

BANDPASS OUTPUT

Fig.4. Standard bandpass filter designs. a) Multiple feedback. b) State variable.
c) Biquadratic.

'ABC

Fig.5. A voltage -controlled biquadratic filter. Note that the CA3280 has two
+12 V supplies (pins 14 and 11) but only one -12 V supply (pin 4). (We don't
know why either.)
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R,,, C F., CI R, RE, C F2 0
3k6 360k 15n 290Hz 5 5k1 510k 15n 205Hz 5 FILTER D

1k8 180k 15n 580Hz 5 2k55 255k 15n 410Hz 5 FILTER E

OUTPUT
INPUT

.;*

Fig.6. An analysing filter bank suitable for a spectrum analyser. a) Circuit for
each of the ten filter stages (A to J), and component values for two of the
stages. b) Graph of the ten filter responses. c) Block diagram of the spectrum
analyser and a suitable circuit for the envelope follower.

F2

AUDIO
INPUT

LOG FREQUENCY

Other Design Applications
Figure 7 shows a design for a parametric audio equalizer.

This device has variable cut and lift and a resonance and fre-
quency control. The resonance control is arranged such that
as the Q increases, the input signal is attenuated (RV2a), thus
maintaining the same overall gain at resonance, independent
of the Q setting. The filter is a state variable design which is
situated in the feedback/feedforward loop of an op -amp. Thus
RV3 controls whether overall response is a bandpass cut or lift.

4

CCVV

RV2a
470k
lin

CW

MAX 0

fff.

INPUT

fp-A/V,-
1005

220n

47k

100k

ENVELOPE
FOLLOWER 10 WAY

MUX

ENVELOPE
FOLLOWER

COUNTER -
OSCILLATOR

XY DISPLAY

SIMPLE
ENVELOPE
FOLLOWER

SPECTRUM

The resonant frequency is tuned by RV1 and SW1 is used to
switch frequency ranges. The Q factor is set by RV2.

The TCA580N (Signetics) is an IC that can be used to
simulate an inductance and in doing so may be used to syn-
thesize many conventional LCR filter circuits (Fig.8). The
device has a pair of floating input terminals which generate
the impression of being an inductor. This inductor is program-
med by three passive components, Rc1, Rc2, C2. By connecting
a capacitor (C1) across the input terminals, a parallel resonant
circuit (CIL) is produced.

RV1a
100k
lin 10k

RV2b
470k
lin

CCW

10n

J.S1611a

4n7 RV1b
100k
lin

CW
BP

SW1b,

F17:;*

10k

SW1 OPEN
300-3000 Hz
SW1 CLOSED
100-1000 Hz

27k IMAX DI ALL OP-AMPS 741
OR 'ARC4136

10k

10k

22k

LI T 10k
CUT

lin

OUTPUT

-0

OUTPUT
INPUT dB

Fig. 7. A parametric audio equaliser with variable
cut and lift and a resonance and frequency
control.

1 LOW 0 FULL LIFT
2 MED 0 FULL LIFT
3 HIGH 0 FULL LIFT
4 HIGH 0 FULL CUT
5 MED 0 FULL CUT
6 LOW O FULL CUT

EFFECT OF THE 0 CONTROL ON
FULL CUT AND LIFT

LOG FREQUENCY
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The SSM2040 is a four section Mithite fittei,that k a:. 1;t2
ponentially voltage controlled over a10,000 to i fr-,,ecenky
range. The device contains an exwnentiz I function ger-,E-ratDr
that controls four variable transconductance ampl.i tors eat+
having their own output buffers. The IC may be used for elec-
tronic music synthesis, musical effects, tracking ::iltisrs arazt
many other applications where fi ter mob.lity is nee& d.

A four pole lowpass filter for electronic music k ;h-kvnar
Fig.9. Each stage is a single pole mobile lnwpass tr-,.1r

these filters are connected up in t ascade and rf.i; t out-
put amplifier. A resonance feedback route is prOvicc-d so that
the Q factor may be manually controlled 1 he voltag ritrui
of frequency is set to -1 1i/octave.

By modifying the external ecrnponer ts, the devil e c *an tie
transformed into an all pass filtet, (Fig.194. ThiS filter
amplitude response and phase shift t hat choige4tlay lftr
a function of frequency...4"sr* SMR40 '04 s f01.100,47.
whole filter has a vatiable 7,2 It L t k FP*
output is mixed with the fo0"tafit*!/,4t.tk)20-
duced in the frequency respons.ot,cof,-og-Whilt-t-
between the original a net phase s hifted, S 8,0 4(r,

As the phase shift is slowly rr pdLi I ated ktP 41)w -ti

quency, the notches also move produt i t the ck-ractet-is' c
phasing sound,

SSM2940

INPUT

idt

F

fEATURE: Bandpass And Beyond

-Vec

Ag.g. 4 monolithic gyrator using the TCA580N.
'-'1,cafisifialate inductances up to one millihenry

-1i.or SAVE

co.4-poiL

- - _

Fig.9. A four pole lowpass filter using the iSyki4)40. trammwrcia,tarillle a
are labelled G and their outpittblififesS v. -

3

Monomania
Monolithic filters a -e becoming mo e and mprecpt

One such device tha: lends itself to integration is the
sal filter, Fig.11a. This device can produce a steep hull of-
slope, a high out-pftand attenuation -and most sign tic:int:v.,.
linear phase response The transversal filter is a tapp'.c
analogue delay line. The input signal is sampled and th:s'Saln-
ple moves down along a bucket brig]ide' delay line- Iraq lc

bucket has a separate output so that the signa' n --ay
monitored at each stage via a weighting re.sistor. I. b peSSIble
to weight the resistors such tn.it they draw out 11-1-2 ifl t :se
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10k

2200

©COPYRIGHT MODMAGS Ltd

EQUIVALENT
TO

L 11,,RG2C2

FRESONANCE 27,Tri

-2rts,RG,FIG2C1C2
He

+Vcc TO -Vcc 14V
SUPPLY CURRENT 0.8mA
O FACTOR(2001-D). 500 TO 5000
MAXIMUM
SIMULATED
INDUCTANCE 1mH
FREOLANCY
RANGE DC TO 10kHz

0 FACTOR

100

1k0

SET
MAXIMUM

0
OUTPUT

ret.ponse of the required filter performance.
When fed with an input signal that is being shifted down a

delay line, this impulse response results in it being converted
into a frequency response. The filter frequency is directly link-
ed to theclock frequency, and thus it is impossible to make the
transversal filter mobile.

It- is necessary, as with all sampled data systems, to
'precede the device with an antialiasing filter and to recover

- the signal. There are now several transversal filters available,
but they are still relatively expensive and are best used only
whete linear phase response is of prime importance.
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INPUT

SSM2000

SWEEP WAVEFORM

1151/1 1-15VI 0.1 TO 1.0H,Vcs -Vcc

0 0
OV

A
56 k0

1 9
0-- 0

C COPYRIGHT MODMAGS LVI

10

Fig.10. The SSM2040 connected as a two -notch phasing unit.

©COPYRIGHT MODMAGS Ltd

CK

ANALOGUE DELAY LINE

INPUT
TAP TAP TAP

1 2 3

RESISTOR WEIGHTINGS
USED TO PROGRAM THE
DESIRED FILTER IMPULSE
RESPONSE

Fig. 11 The transversal filter, with graphs of
impulse and frequency responses for a lowpass
design.

a)

CLOCK

I = IV, -V2)

WHERE T = PERIOD OF SWITCH
THEN THE EQUIVALENT RESISTOR
R=T/C

V

0wW11

7
SWITCHED
CAPACITOR

V2 b)

AVERAGE
CURRENT

C)COPY RIGHT MODMAGS Ltd

c)

TAP

OUTPUT

v1 V20-A.N0-0
R=T/Ci

EQUIVALENT
RESISTOR

CK CK

SWITCHING
PERFORMED WITH
MOSFETS

Fig.12. Switched capacitor filters. a) Basic circuit. b) The equivalent resistor.
c) Practical design using MOSFETs. d) Conventional integrator. e) Replacing R
with a switched capacitor enables a filter to be easily produced in IC form.

RESISTOR
WEIGHTING

0

I TPU T
INPUT dB

-40
dB

d)

10

1

NOTCHES SWEEP UP
AND DOWN

giupTPT

OUTPUT
0

CONVENTIONAL
INTEGRATOR

LOG FREOUENCV

LOWPASS
IMPULSE
RESPONSE

TAP N

TYPICAL
FREQUENCY
RESPONSE

LOG FREQUENCY

SWITCHED CAPACITOR
INTEGRATOR

V OUT
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FEATURE: Bandpass And Beyond

Recent Monos
A more recent monolithic device is the switched

capacitor filter, which can be used to implement many stan-
dard lowpass and bandpass filter structures, Fig.12. The prob-
lem with producing monolithic recursive filters is that stable
high tolerance components such as resistors and capacitors
are very difficult to make, and the filter performance depends
heavily upon these tolerances. However, it is possible to
simulate resistors with switched capacitor techniques. With
the switch as shown in Fig.12a C1 is charged up to V1. When the
switch is thrown to its other position the capacitor is discharg-
ed into V2. By continually switching the switch, a current I can
be made to pass from V1 to V2. This simulates a resistance R
(where R equals the period of the switch divided by C1). The
switching is performed by two MOSFETs (Fig.12c) driven by
antiphase clock signals. The simulated resistor can be used to
construct an integrator (Figs.12d,e) which can then be used to
build up conventional filter structures. For example a state
variable filter would have a resonant frequency
Fc, where

Fr = 1

27rRC2

but R = T
C1

TOP OCTAVE

*R56041
A

CK

B

:6°4 4 OCTAVE 112 x1/R OCTAVE)
ANALYSING FILTER
BANKINPUT R5604

C

CK

R5604
D

CK

CKH00 01 0 03

4 STAGE DIVIDER

RETICON 1/3 OCTAVE SWITCHED
CAPACITOR MONOLITHIC FILTER

Fig.13. Switched capacitor fitter bank using the R5604 from Reticon.

therefore Fc = C1

2irC2 T

Note that F is linearly proportional to 1/T, which is the clock
frequency.

Reticon make a switched capacitor bandpass filter which
contains three filters at one-third octave spacing, thus making
filterbank design relatively simple (Fig.13). Maybe in a few
years time it will be possible to purchase a wide range of low
cost monolithic filters. If that day comes, you won't need to
learn how to design active filters! ETI

BUILD YOUR OWN PROFESSIONAL QUALITY
DMM AS ALREADY USED BY HUNDREDS OF
LABORATORIES, RESEARCH UNITS,
UNIVERSITIES ETC. THE LASCAR RANGE OF
MULTIMETERS IS NOW ALSO AVAILABLE IN
KIT FORM, CONTAINING ALL PARTS NEEDED
TO CONSTRUCT THESE SUPERBLY STYLED
MULTIMETERS - EVEN BATTERIES AND
TEST LEADS. BOTH TYPES FEATURE FIVE
FUNCTIONS (AC AND DC VOLTS, AC AND
DC CURRENT RESISTANCE) WITH ABILITY
TO CHECK DIODES. 0.5 " LCD DISPLAY
WITH 'BATTERY LOW' WARNING. AUTO -POLARITY,
AUTO -ZERO. FULL PROTECTION AGAINST
OVERLOADS AND TRANSIENTS, CAN WITHSTAND
MAINS ON ANY RANGE. RUGGED ABS CASES AND A
COMPREHENSIVE 1 -YEAR WARRANTY.

The LMM 200 has been featured as a project in the July 80
Practical Electronics. It is a compact handheld multimeter with
a 0.5% basic accuracy and 15 different ranges. It measures
AC/DC voltage from 0.1mV to 500V, AC/DC current from 0.1µA
to 2 Amps and resistance from 0.1t/to2 MD. 200 hours battery life.

The LMM 100 is suitable for field or bench use. It has a basic
accuracy of 0.1% and 25 different ranges. It measures AC/DC
voltage from 0.1mV to 1Kv, AC/DC current from 0.1p.A to 2 Amps
and resistance from 0.1f2 to 20Mil. Battery life is over 2,000 hours.
It also features a unique 'digital hold' facility and adjustable carrying
handle.

We also offer a calibration service (£5.00 - VAT = £5.75) and a
trouble -shooting and calibration service (£7.50 + VAT = £8.62).

ETI DECEMBER 1980

e £ P & P VAT TOTAL'

LMM 200 Kit (PE DMM) 32.95 1.00 5.09 39.04

LMM 100 Kit 58.95 1 75 9.10 69.80

LMM 200 FULLY ASSEMBLED
(INC. LEADS) 39.70 1 25 6.14 47.09

LMM 100 FULLY ASSEMBLED
`INC. LEADS) 77 50 1.75 11.88 91.13

Lascar Electronics Ltd., Unit 1, Thomasln Road, Basildon,
Essex. Telephone No: Basildon (0268) 727383.

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Please send me Data o LMM 200 Kit £39.04 [1 LMM 100 Kit £69.80 
Assembled LMM 200 £47.09 o Assembled LMM 100 £91.13 0

Name

Address
Tel No

enclose cheque/P 0 value
Orders may be 'phoned quoting your Access or Barclaycard No =MI
Official orders acceptedNIMMEMM
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 ORDER BY POST OR TELEPHONE
WITH BARCLAYCARD/ACCESS

 ELECTRONIC TEST
EQUIPMENT
SPECIALISTS

 ALL PRICES INCLUDE VAT

SCOPES

C

AIM\Ma OM MN =NEM /NEMMIK  IN IN M. INIIIMULNV IN VJos =imam. =my w"firm
MININNW  Ralf 1011111 Ell% '
ILE IIII Elk "WI MIN  IOW ma

 ALL MODELS ON DISPLAY
 RETAIL - MAIL ORDER -

EXPORT - INDUSTRIAL
 OPEN SIX DAYS A WEEK

 CALL IN AND SEE
FOR YOURSELF

A range of Scopes in stock from 5mHZ Single Trace to 50mHZ Dualtrace. Mains and Battery/Mains
portables. Many on demonstration.

SINGLE TRACE (UK c/p etc £2.50) DUAL TRACE (UK op etc £3.50
Hm 307-3 10mHZ, 5mV, 6 x 7cm display plus CS1582A 10mHZ, 10mV, 5" display £244.95
component test £170.00 C51575 5mHZ 5" display E270.00
C01303D 5mHZ, 10mHZ, 7 x 7cm display £109.25 Hm312-8 20mHZ, 5mV, 8 x 10cm display £287.50
SC110 10mHZ Battery portable, 10mV 3.2 x CS1566A 20mHZ, 5mV, 5" display £323.15
2.6cm display (Optional case £8.80, Nicads ,CS1352 15mHZ, 2mV, 7.5cm display, bat-
£7.95, Mains unit £4.00) £149.95 tery/mains portable (Nicads pack £29.90) £346.15
L50512A 10mHZ, 10mV, 5" display £195.50 Hm412-4 20mHZ, 5mV, 8 x 10cm display plus
C81558A 10mHZ, 10mV, 5" display E198.50 Sweep Delay £399.50
V151 15 Mhz lmV 5" display E241.50 CS1577A 30mHZ, 2mV, 5" display £455.40

CS1830 30mHZ, 2mV, 5" display plus sweep
delay £507.15
Hm512-8 50mHZ, 5mV, 10x 8cm display, De-

OPTIONAL PROBES (ALL MODELS) lay Sweep
1.80514 10mHZ, lmV (5mV) 5" display

£867.00
£294.00

XI £6.50, X10 £8.50, X100 £12.95, X1 -X10 £10.95 V152 15 MHz 1mV 5" display £326.60
V302 30 MHz I mV 5" display E447.35

All Scopes now with Free Probels) V55050 MHz lmV 10 x 8cm £799.25
Delay sweep + 3 channel display

HAMEG  TRIO  LEADER  SINCLAIR

GENERATORS (UK c/p £1.75)

RF

TRIO  LEADER  CSC
SINCLAIR  LEVELL

SG402 100KHZ - 30mHZ
with AM modulation £64.40
LSG16 100kHz-100mHZ (300mHZ on
Harmonics) £56.50
SG2030 250KHZ - 100mHZ
low cost range £46.95
ARF 300 18HZ-200mHZ
low cost range audio and RF £78.95

PULSE
2001 1HZ-100KHZ Function
TG105 5HZ-5mHZ
4001 0.5HZ-5mHZ

£86.00
£92.50

E1 05.00

A range of Signal Generators to
cover Audio, RF and Pulsing.
Mains operated (TG series Bat-
tery).

AUDIO (A(( sine,squarel
AG202A 20HZ-200KHZ £65.55
LAG26 20HZ-200KHZ £69.00
AG203 10HZ- 1mHZ sine square

£120.75
LAG120A 10HZ- 1 mHZ £137.00
LEVELL I'M' with Meter)
152 SERIES 3HZ - 300KHZ Sine
Square
200 SERIES 1HZ- 1 mHZ Sine/Square
TG152D £92.00
TG152DM £113.85
TG200D £124.20
TG200DM £149.50
TG200DMP £155.25

SWIM AND
POWER METERS

CUI
Range in tock covering up to 150mHZ
and up to 1 K watt power PL259 sockets.
Also 250 UHZ Grid Dipmeter
SWIM SWR/ S 3-150mHZ E6.50
SYM50 SWRiPower meter
31/2- 150mHZ 0- 1000 wets 03.95
110 SWR/Power 11/2- 144mHZ
0/10/100 wets E11.59
111 As 110 Twin meter plus F/S MSS
Plus large range of SFIC/PL259/elc
leadsiplugsiadaptors/connectors always
in stock.
116 SWF1/Power/FS 144mHZ.
5-50 watt Plus 25 -40mHZ AC
match C16.60

KOMI Grid Dip 11/2 - 250mHZ £36.50

DIGITAL MULTIMETERS
KAISE  SINCLAIR  LASCAR

11.r4µ1 r utiu

min* el LED sod LCD Beech mil Used DMMti Mews *pentad with
Wises! Mean Alarms wow with epees& Meads. All lopplisti
with awned. sad Mods.

HAND HELD LUK post etc 15p

TM352 31/2 Digit LCD plus 10
ADC and Hfe checker £54.95
PDM35 31/2 Digit 16 range LED
(no AC current) £32.95
ME502 31/2 Digit LED plus 10A
DC and Hfe checker £43.95
LM2001 31/2 Digit LCD 2 amp
AC/DC 0.1°/a £51.70
6200 31/2 Digit LCD 0.2A AC/DC,
Auto range £39.95
6220 As 6200 plus 10A AC/DC £49.95
6100 As 6200 plus Cont.
test/range hold £64.95
6110 As 6100 plus 10A AC'OC E74.95

BENCH PORTABLES WK P 004
DM235 31/2 Digit LED 21

ranges, 0.5% AC/DC 2A £56.50
DM350 31/2 Digit LED 34 ranges
AC 'DC 10A £78.50
TM353 31/2 Digit LCD AC/DC 2
amp £86.50
TM351 31/2 Digit LCD AC/DC 10
amp E107.95
LM100 31/2 Digit LCD AC/DC 2
amp £86.50
DM450 41/2 Digit LED 34 ranges £107.95
AC/DC 10 amp (DM series op-
tions, Carry case £8.80, NI -

cads £7.95, Mains adaptc
£4 001.

FREQUENCY COUNTERS

a .

Portable and Bench LCD and LED Counters up to
600mHZ Prices include batteries and leads.

HAND HELD iUK oast etc 1591

PFM200 20HZ to 200mHZ 8 Digit LED
MAX50 100HZ to 50mHZ 6 Digit LED
MAX550 30KHZ to 550mHZ 6 Digit LED

BENCH PORTABLES lUK c p £1.001
MAX100 8 Digit LED 5HZ to 100mHZ
TF200 8 Digit LCD 10HZ to 200mHZ
7010A 9 Digit LED 10HZ to 600mHZ
TP600 600mHZ Pre -Scaler for TF200
200SPC 6 Digit 100mHZ LED built into 0.002 HZ
to 5.5mHZ pulse generator

CSC SINCLAIR  OPTO ELECTRONICS

£54.50
£61 00

£106.00

£139.00

£158.95
£184.00

£41.00

£437.00

LOGIC PROBES
MONITORS
Logic probes indicating high/low etc
states that scopes can miss. all cir-
cuit powered for all IC's.
LP3 50 mHZ logic probe £55.95
LP1 10 mHZ logic probe £35.50
LP2 11.2 mHZ logic probe £19.95
LMI Logic monitor E33.00
Also in stock range of Protoboard kits
and breadboards

MINI DRILLS AND KITS
19-12 Volt -.at" chucks)
Small Drill plus 3 collets £7.25
Medium Drill plus 3 collets £10.50
Small Drill plus 20 tools £14.95
Medium Drill plus 20 tools £17.95
Mains Orin £13.95
Mains Drill plus 20 tools £21.50

Stockists of electronic equipment, speakers/kits, PA equipment plus huge

range of accessories  UK carriage/packing as indicated Export - prices on request

 All prices correct at 1-11-80E & OE  All prices include V.A.T.

AUDIO ELECTRONICS it3tgea;e

MULTIMETERS (UK post etc 75p)

KRT101 1K'Volt 10 range pocket £4.50
ATM1/171 IK/Volt 12 range pocket £5.95
NH55 2K Volt 10 range pocket £6.95
AT1 2KVolt 12 range pocket de luxe £7.95
NH58 20KVolt 22 range pocket £10.95
YN360TR 20KVolt 19 range pocket
plus hfe test £13.95
AT1020 20KVolt 19 range de luxe
plus hfe test £16.95
7081 50K Volt 36 range plus 10 amp
DC £19.95
TMK500 301(Nolt 23 range plus 12A
DC Cont test

£21.50AT20 20KVolt 21 range de luxe plus
10A DC and 5KV DC £21.95
AT205 50KVolt 21 range de luxe plus
10A DC

£24.957080 20K Volt 26 range large scale,
10A DC plus 5KV AC DC £26.95
AT2050 50KNolt 18 range de luxe
plus hfe test £28.50
AT210 100K/Volt 21 range de luxe
plus 12A AC'DC £29.95
360TR 100K Volt 23 range plus hfe
checker and AC DC 10 amps £34.95

CHOOSE FROM THE UK's
LARGEST SELECTION

OPEN SIX DAYS
A WEEK

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564

FREE
CA TA L.66-UE0

Send large SAE

Sthool(175:4CPomUKpa)noes

etc. free on request.
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AND NOW A DIMMER
THAT MAKES TOUCH DIMMERS OBSOLETE

Two years ago TK Electronics launched a
touchdimmer kit. the TD300K. which made knob
controlled dimmers obsolete This was such
a great success that many magazines '
and more retailers soon produced
similar designs SO THAT OTHERS-
MAY FOLLOW. TK have designed
a touch dimmer kit with an Infra
Red Remote control enabling you to
switch and control the brightness
of your lights from the comfort
of your armchair etc (as well as manually by touching the frontplate
or by using the IDEAK extension kit)
As with all our kits. these come complete with all components
Including RH suppression fromplate. a neon to help you find the switch
in the dark and a neat box for the transit, net The plash frontplate has
no metal pads to touch ensuring complete safety and enabling the plait, tor'''.
be covered with a decorative finish to - - -

blend with your room decor IIr-

REMOTE CONTROL
COMPONENTS

LD271 IR Entitling Diode 369
SFH205 Pbotodiode Detector 99p
51480 IC Pulse Arno E1.70
S1490 32 command encoder /transmitter E2.40
ML922 10 channel receiver .3 analogue outputs

E4.20
M1926 16 channel receiver 4 momentary binary
o/p E1.40
ML928 16 channel receiver 4 latched binary o p

E1.40
ML929 16 channel receiver 4 latched binary or p

E1.40
Data Sheets per device 10p
These ICs can be used with infra red. ultrasonic or
radio links, depending on range, cost and speed of
operation

We have designed the light dimmer unit
to fit a standard wall box, the transmitter
to fit your hand and the price to fit your

pocket.

In two years time
everyone will be selling
remote control dimmers

but yoU can have
TDRK300K kit NOW for Iyour on y

£14.30 for the dimmer unit and £4.20
for the transmitter.

For the more athletic of you the
TD300K is still available at

-£6.50 and the IDE /K at E2.00
DON'T FORGET to add

40p P&P and 15% VAT
to your total purchase

RC500K KIT

II you do not require a sophisticated multi -channel
remote control. we have developed a simple
single -channel on /off infra red transmitter and
recerver kit. The transmitter unit comes complete
with a hand-held box and requires a PP3 (9VI
battery The receiver includes a trim capable of
switching up to 500W at 240V a c and comprises
a preamplifier bistable latch and a mains power
supply. making the unit completely self contained.
The small size of the receiver enables the unit to be

built into all kinds of equipment from lamps to
tape recorders Range approximately 20h.

a 2.50

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT
CURRENT RATE TO ABOVE PRICES 40p P&P MAIL ORDER - CALLERS WELCOME
BY APPOINTMENT

TK Electronics
(ETI), 11 BOSTON ROAD
LONDON W7 3SJ. 01-579 9794

Offil=

TRIACS

400V Plastic Case (Texas)

3A 46p 164 95p
8A no

12A imp 25A 190p
6A with trigger 80p
BA isolated tab 65p

Diac 18p

XMAS STOCKING FILLERS
IcloSing date 31 12 601

6 it 555 ICs
15 s 8.pin sockets
12 it 14.pin sockets
10 x 16.pon sockets
15 itEIC182
15080212
2 s TIC2260 macs

slted 11040 2
10. Green LEDs 02'/01
10 a Yellow LEDs 02"/01
2 a 1M380 2W soda amp
1 a I.M2917 & socket

El 00
£1.00
£1.00
f 1 .00
E1.00
£1.00
E1.00
£1.00
E1.00
E 1.00
E1.50
ET SO

MINI KITS

These kits form useful subsystems which may be
incorporated into larger designs or used alone Kits
include PCB short instructions and all cominclude

MK/ TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense temperature 180 C
morn and trete to switch Mater

I KW £4.00
MK2 SOLID STATE RELAY
Ideal for switching motors lights heaters. etc
from logic Opto-isolated with zero voltage
switching Supplied without mac Select the
required mac from our range C2.60
MRS ISAR /00T DISPLAY
Displays an analogue voltage on a linear 10 -
element LED display a a bar or single dot Ideal for
thermometers level indicators, etc May be
stacked to obtain 20 to 100 element displays
Requires 5-20V 'emir £4.75
M54 PROPORTIONAL TEMPERATURE
CONTROLLER
Based on the TDA 1024 Zero voltage switch this
kit may be wired to form a burst fire power
controller or a proportional temperature
controller enabling the temperature of an enclos
ure to be maintained to within 0 5 C

3KW £5.55
MKS MAINS TIMER
Based on the ZN 1034E Timer IC this kit will switch
a mains load on for off I for a preset time from 20
minutes to 35 hours Longer or shorter periods
may be realised by minor component changes
Maximum load 1KW E4.60

DISPLAY LIGHTING KITS
Each unit has 4 channels (rated at 1 KW at 240V per
channel) which switch lamps to provide sequencing
effects, controlled manually or by an optional
opto.isdated audio nut
DL1000K
This kit features a bi-drrectional sequence, speed of
sequence and frequency of direction change being
variable by means of potentiometers Incorporates
master dimming control E14.10
OLZ1000L
A lower cost version of the above, featuring unidirm-
gonel channel sequence with speed variable by
means of a preset pot Outputs switched only at
mains zero crossing points to reduce radio inter-
ference to minimum. ES.00
Optional Opto Input DLA1 60p

SPECIAL OFFER
DYM THERMOMETER KIT

photograph and matter as in HE October issue

PRICE E17.50
Closing date 31-12-80

D.I.L. I.C. SOCKETS
8 SP lapin

12p 28 P.
14p 40 pin

rip
24p
asp

INTEGRATED CIRCUITS
iipph 555 Timer 21p

741 Op Amp 19p
AY.5.1224 Clock 12,60

AY -5-1230,2 Clock /Timer £4.60
AY -3-1270 Thermometer £5.20
ICL1106 DVM (LCD drivel 17.00
1M377 Duel 2 W Amp £1.45
1M3795 Dual 6W Amp E3.50
LM3B02WAude, Amp 90p
LM382 Duel/low noise Preamp £1.00
LM386 250mW low cottage Amp 75p
LM1830 Fluff Level Detector f 1.50
LM2907 I, Converter 113 pin) E1.40
1.029I 71-a Convener t4 pub £1.60
LM3909 LED Flasher Oscillator 60p
LM39 $1 Thermometer E1.20
LM3914 Dot / FM Driver E2.10
MM74C911 4 digit display controller E11.50
MM74C915 7 segment -BCD converter 96p
MM 740926 4 digit counter with 7 seq o $ p L4.50
55668 Touchdimrner E2.60
59263 TouchswItch 16.way £4.115
8108477 Complex Sound Generator E2.62
TBA800 5W Audio Amp 6Sp
MAMAS 7W Audio Amp.
TDA1024 Zero Voltage Switch
TDA2020 20W Audio Arno
ZN1034E Timer
All ICs supplied with data Sheets
Data Sheets only 10p each device

E1.00
E1.20
E2.911
ELKO

C4C)
c,S)

o
os b.°
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04'2)
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PIIIMCF811 Continental Specialties Corporation
Yoe ..-"Indwis

SHZ TO
100MHZ

100 MHZ Frequency Counter

TOMORROW'S TOOLS TODAY
CONTINENTAL SPECIALTIES CORPORATION

C.S.C. (UK) Limited Dept. 9D
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3AQ
Telephone: Saffron Walden (0799) 21682
Telex: 817477

ETI DECEMBER 1980

Instant frequency indication from 5Hz to 100MHz; no range selection problems; a
brilliant 8 -digit LED display; mains or battery operation; an accuracy of 4 parts per
million ±1 count; and totally automatic operation - all this for only 07.55* with
CSC's new Max -100 freqency counter.

Just take a look at our spec. Where else could you find anything similar at the price?
*Frequency range 5Hz - 100 MHz *Input impedance 1M shunted by 10pF *Sensitivity
30mV from 1 KHz up to 50MHz; 120mV r.ms. over full frequency range *Timebase
accuracy ±4 parts in 106 (from 5 to 45°C) *Maximum aging rate 10 parts in 106 per
year *Over -frequency indication *Low -battery -power alarm *Operates from dry or
rechargeable cells, an external 7.5 to 10VDC supply, or a car battery (via an adaptor)
*Dimensions: 45 x 187 x 143mm *Options: 12V adaptor; battery eliminator; r.f.
antenna, low -loss r.f. tap, carrying case.

Fill in the coupon for further details ...

rC.S.C. (UK) Ltd., Dept. 9D Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. CB11 3AQ

I

I

I
I

 price excludes post, packing and VAT

el

MAX 100 I FREQ. COUNTER Unit price inc P&P 15% VAT 00.01

Name
Address

Only
Recrrl

I

I enclose cheque/P.O. for E or debit my Barclaycard/Access/ I

American Express card no exp. date
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MUSICAL ALARM
CLOCK
This unique battery -powered alarm
clock has all the usual facilities,
but in addition it makes
a tick-tock sound and plays
a random selection of eight
tunes under the alarm condition
Design by Ray Marston. Development by Steve Ramsahadeo.

This ETI alarm clock project has a number of unique
features. First, the clock is based on a ready -built CM172
module that has a large liquid crystal readout and will

give a year or two of continuous running from a single 1V5 cell.
The module can be easily programmed for 'time set' and
'alarm set', remembers the 'alarm set' time indefinitely, has ten
minute snooze facility, two alarm output terminals and a
built-in backlight. The CM172 module forms the basis of the
whole project.

The second feature of our clock is that we've provided it
with a unique tick-tock sound generator circuit, so that the
clock looks electronic but sounds like a mechanical device
and can easily be located in a darkened room. The tick rate
and volume are presettable, to suit individual tastes. The tick-
tock circuit typically consumes a mere 9 uA of current and
gives a couple of years of continuous running from a standard
battery.

Finally, we've fitted our clock with a special and modestly
priced microcomputer chip that, in conjunction with a hand-
ful of other components, generates a random selection of
eight well known tunes under the alarm condition. The tempo,
tone and volume of the tunes are variable via preset pots. The
microcomputer chip is actually capable of generating a total
of 24 different tunes in three selectable groups of eight tunes
each (see Table 1).

In our circuit any one of the three groups can be manually
selected via a switch. Electronic circuitry then randomly
selects and plays complete tunes from that group, automatic-
ally inserting a random pause of up to several seconds bet-
ween the end of one tune and the start of the next when the cir-
cuitry is active.

The tune -generator circuitry consumes virtually zero
standby current, turns on automatically under the alarm con-
dition, can be temporarily cancelled (for ten minutes) by a
snooze button or can be disabled by either of two off switches.
It can also be independently played at any time using the tune
test switch. We've also provided the circuit with a switch that

gives you the option of selecting either the musical alarm or a
more conventional pulsed tone alarm signal.

The complete alarm clock project uses a total of three
batteries, there being a 1V5 cell for the actual clock module
and two 9 V (PP3) batteries for the rest of the electronics. The
1V5 cell can be expected to give one or two years of con-
tinuous running. The two 9 V batteries should last about a year
under normal usage conditions. The clock is fitted with a
special switch -enable slide switch, which ensures that impor-
tant functions and time settings cannot be inadvertently
operated or changed by accidental switch operation at night
or when the clock is packed away in a suitcase, etc.

Construction
Construction of the electronics of this project should pre-

sent few problems. The basic CM172 clock module circuitry is
quite independent of the alarm/tick-tock circuitry, so these
two major units can be built and tested separately.

Start the construction by tackling the major mechanical
problems. If you intend to use the same case as our prototype
note that the front panel will need to be split into two and the
upper and lower centre -front lips of the case will have to be
cut away to accurately accommodate the clock bezel (a
separate item, not supplied with the basic CM172 module).
The bezel is then used to secure the module to the front panel.

Next, fit all the switches associated with the clock module
(PB1, 2, 3, 4 and SW1, 2, 3) to the case and make the intercon-
nections to the clock module solder pads as indicated in the
circuit diagram, using a fine -tipped soldering iron. Now con-
nect 131 (1V5)to the module (taking great care to fit it in the cor-
rect polarity) and give the clock a functional test as follows.

Turn SW1 on, press SW2 to TIME SET and use PB1 to set
MINS and PB2 to set HOURS (when setting HOURS, check
that the correct AM or PM indication is given at the left of the
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PROJECT

display). Similarly, use SW2-PB1-PB2 to select the ALARM SET
time, taking care to get the correct AM or PM indication. The
alarm facility can be activated by turning SW3 on, in which
case a treble clef musical sign will appear at the right of the
display. PB4 operates a built-in backlight, for night viewing,
and is intended for intermittent operation only.

AlarmfTick-Tock Circuit
Proceed now to the construction of the alarm/tick-tock

circuitry on the large PCB. Note that all ICs should be fitted in
suitable sockets. The usual care should be taken to ensure that
all semiconductor devices and electrolytics are fitted with the
correct polarity. When construction is complete, temporarily
fit speaker LS1 in place, together with SW4 and SW6. Connect
B2 (9 V) in place, with its negative terminal to - ve and its
positive to point A. Check that the tick-tock sound is generated
and that its rate and volume are variable via presets PR4 and
PR5 respectively.

Now connect B3 (9 V) in place, with its negative terminal
to point A and its positive to + ve. Close tune test switch SW6
and check that the circuit randomly generates a selection of
tunes, with the tempo, tone and volume variable via presets
PR1, PR2 and PR3 respectively. The structure of the circuit is
such that the musical alarm randomly runs through a selection
of eight tunes, with an undefined pause between each tune. A
total of three selections (24 tunes) are available and can be
chosen by SW4 (see Table 1).

When you are satisfied that the circuitry is functioning
correctly, remove all batteries (including B1), fit the speaker
and switches SW4, 5 and 6 permanently in place in the case
and complete the interwiring, taking special care over the con-
nections between SW5 and the CM172 clock module. Finally,
refit all batteries and give the musical alarm clock a functional
check as follows.

Final Testing
Set the correct (real) time and the alarm time with SW2

and PB1-PB2, with the alarm time a minute or two away from
real time. Turn the alarm function on via SW3. When the alarm

Fig.1. The back panel of the Musical Alarm Clock, showing the special
switch -enable slide switch. This ensures that functions and time settings can-

not be inadvertently changed.

time is reached, the alarm should be generated. The alarm will
be musical with SW5 in the TUNE position or will be a pulsed -

tone signal with SW5 in the TONE position.
Once the alarm has activated, it will continue to sound for

about 12 minutes and then automatically turn off. If the
snooze button is pressed when the alarm is activated, the
alarm will immediately turn off and then automatically ac-
tivate again after ten minutes. If SW3 is turned permanently
off once the alarm has activated, the alarm will immediately
turn off and remain off. If SW3 is momentarily turned off and
then on again once the alarm has activated, the alarm will im-
mediately turn off but will re -activate when the set alarm time
is reached the following day.

IC OUTPUTS

Ro
R1

R2
R3

K1 R4

R5

R6
R7

R0

R1

R2
R3

K2 R4
R5

R6

R7

R0

R1

R2
R3

K4 R4
R5

R6
R7

TUNES

Greensleeves
God Save the Queen
Rule Britannia
Land of Hope and Glory
Sailors' Hornpipe
Westminster Chimes
Oranges and Lemons
Oh Come All Ye Faithful

Cook House Door
The Stars and Stripes
Beethoven's Ode to Joy (9th)
William Tell Overture
Red Flag I Maryland I Tannenbaum
Great Gate of Kiev
Twinkle Twinkle Little Star
Soldiers' Chorus (Faust)

Fate Knocking (Beethoven)
The Marseillaise
Deutschland Uber Alles
Toccata in D Minor (Bach)
The Lorelei
Wedding March (Mendelssohn)
Colonel Bogie
Mozart

Table 1. Tune repertoire of the musical alarm clock.

ETI DECEMBER 1980
33



1811811181WiliWatieitathr

Fig.2 (Righft Circuit diagram for the ETI Musical Alarm Clock, showing
alarm and tick-tock circuitry.

0
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PB3
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PB4
LAMP -.-
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SVV1

ISLIDE SWITCH)
SWITCH ENABLE

Fig.3 (Abov0 Connections of the basic clock module for the Mswiral ALMA
Clock.

HOW IT WORKS
The basic CM172 clock module is a ready -built, LCD -readout writ tha--
forms the heart of our project. The module is powered by a 1V5 cell
Note that we've wired an enable slide -switch in series with the alarm-

set and time -set switches/buttons and with the back -light lamp button
to guard against inadvertent operation of these mechanisms.

The CM172 module has two alarm -out terminals. In our particular
application, a pulsed 1024 Hz tone (1 S on, 1 S off) is available at the
A Ll output and a simple high potential is available at the AU output
under the alarm condition. These outputs are available for a maximum
of 12 minutes under the alarm condition; once activated, they can be
temporarily cancelled (for ten minutes) by briefly closing snooze but-
ton PB3 or can be fully cancelled by momentarily or permanently tur-
ning SW3 off.

The CM172 circuit can be used as a stand-alone project, Oka-
tion being quite independent of the tick-tock and musica ?-4W-

cuits used in the remainder of our alarm clock project.
The tick -cock circuitry is powered from a 9 V supply (112) and 3 -

designed around Q6-IC4 and Q5. A prime consideration in the design
of this circuit is that of very low mean current consumption. The corn,

pfehe typiealiy consumes a Mere 1 uA or so.
Q6 at cl tC4a are wired as a special astable circuit, powered from

82 via r and C11. At the start of each astable cycle, C9 is
clisehaegstd, .1;t is art off and IC4a output is high. C9 then charges ex-

' poneritteliYra:PR4.ared R18 until eventually Q6 becomes forward
biased a td sivtthes the output ?if lC4a (a Schmitt gate) low, at which
poirt :94 rap.431yelischarged via DS and R22 and the operating cycle
is cc mpl Hlt. The cycle then repeats ad -infinitum.

. Trte..3c8Pcit of tC 40 is then fed to Mere -dialing network C12 -R23
via the 1::,413 buffer. Each differentiated spike is then converted to a
clean juLtet with a width of about 200 uA by I C4c and IC4d and is fed to
poise arr glifier- Q.5 via the PRS volume control and gate diode D3.

. a very nartow Current pulse is periodically fed to the
the speaker (because of itr inductive nature) to ring

at its rict osOrtard fretuieritty and prodOce a characteristic tick
',,urzi(orat ii14i this design should, more correctly be called a tick -tick

, lir k tate Pan be vatiedby PR4 to Suit individual tastes.
r if the musical alarrn is ICI, a microcomputer chip that

'tnieebOrtitessor togeher with a ROM pre-
tt140iidigitail form. AM.one of these tunes can
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PROJECT: Musical Alarm Clock

C6
22u

a

K1

SW4
TUNE SELECT

O
K2

K4

R6
4k7

PR1
100k
TEMPO

Vdd
1+1

IC1
TMS1000N-
MP0027A-
CS107-01

Vss

14 15

C7
1000

R7

R6

R5

R4

R3

R2

81

RO

15k

R12
560R

TONE
ALARM
SELECT

SW5a

AL2

4

R14
560R

0 TUNE

SW5b

ALl

TO CM172 CLOCK
MODULE

R15
100k

C8
47p

R9
22k

R10
39k

PR2
100k
TONE

82R
APPROX
TOTAL

Q2

R11
4k7

PR3
470k
MUSIC
VOLUME

88
10OR

D

POINT A

-r

2

NOTE:
D1 IS 1N4001
D2-D5 ARE 1N4148
01,3,4,5 ARE BC109
02,06 ARE BC212L
IC1 IS TMS1000NMP0027A.CS107-01

(SEE BUYLINES)
IC2 IS CD4001B
IC3 IS CD4011B
IC4 IS CD40936

SPEAKER
I25R MIN)

D4

R17
160

PR4
2M2
TICK RATE

918
1MO

R19
4M7

20n

06

C10
1n0

R20
10M

14

MD.
821
1 OM

R22
1k0

PR5
470k
TICK VOLUME

10
IC4c

R24
12k

5 6

IC4b

4

C12
1n0

R23
270k

C11
100u

be selected by connecting the appropriate one of the Ro-R7 terminals
to the appropriate one of the K1, K2 or K4 terminals. Once a tune has
been selected, it is made available in digitised analogue form across
R7. The tune tempo is varied by PR1, the tone by PR2. The tune
generator can be turned on by driving Q3 on or by closing SW6. In our
application, the digitised analogue output of the tune generator is fed
to the speaker via Q2-PR3 and via Q5 and gate diode D2.

The most unusual feature of our circuit is the method of tune
selection and to understand this you need to know how IC1 actually
works. IC1 normally selects tunes by sequentially scanning the R0 -R7
pins to see if a connection exists between any of these terminals and
any of the K pins, it being the time -coincidence of the feedback pulse
to a K pin that causes actual selection. The scan frame is 10 mS, the
scan rate is 450 uS and the scan pulse width is 33 uS.

In principle, therefore, it is possible to select a tune by simply
feeding a narrow positive pulse to the appropriate K terminal, ignoring
the R pins completely. If this pulse is frame -locked and time delayed,
any required tune can be selected. If the pulse is not frame -locked,
tunes will be selected at random from the available repertoire. Our cir-

cult uses this latter principle to implement random tune selection.
In our circuit IC2a and IC2b are wired as a slow (several seconds)

astable. The output of this astable is converted to a periodic pulse
(width about 100 mS) via C3 -R3 and IC2c-IC2d and is used to gate a se-
cond astable comprising 1C3a-IC3b. This astable has a period of about
3 mS and its output is converted to a 0.5 mS pulse via C5 -R5 and IC3c-
IC3d and fed to one of the K terminals of IC1 via SW4. The K signal thus
comprises an occasional (once every few seconds) burst of 0.5 mS
pulses with a 3 mS rate and causes successive tunes to be effectively
selected at random.

Note that C2 and R2 are used in our circuit to ensure that the very
first tune that is selected under the alarm condition is almost in-
variably the same, with the subsequent tunes being selected at ran-
dom.

With SW5 in the tone position, the AL2 output of the clock
module has no effect on our music generator circuit and the ALI
pulsed -tone signal of the clock module is fed to the speaker via Q4.
When SW5 is in the tune position the AL1 output has no effect and the
AL2 output is used to drive on Q3 via R12 and so activate the musical
alarm circuit.

83
9V

62
5V
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PROJECT: Musical Alarm Clock

+Ve

SW6

SW6 COMM

Vss TO CK
MODULE

-Ve SVV5 a

Fig.4 Component overlay for ETI Musical Alarm Clock.

SW4 SW4
COMM

PARTS LIST

SW5b LS1

LS1
POINT A

Resistors All 1/4W 5%
R1,20,21
R2,3,18
R4
R5
R6,11
R7
R8
R9,25
R10
R12,14
R13,15,16
R17,22
R19
R23
R24
Rx

Potentiometers
PR1,2
PR 3,5
PR4

Capacitors
C1

10M
IMO
220k
82k
4k7
15k
100R
22k
39k
560R
100k
lkO
4M7
270k
12k
(see circuit diagram)

100k miniature horizontal preset
470k miniature horizontal preset
2M2 miniature horizontal preset

330n polycarbonate

C2,3
C4,5
C6
C7,11
C8
C9
C10,12

Semiconductors
IC1
IC2
IC3
IC4
Q1,3,4,5
Q2,6
D1
D2 -D5
CM172

100n polycarbonate
10n polycarbonate
22u 25 V electrolytic PCB type
100u 25 V electrolytic axial
47p ceramic
220n polycarbonate
1n0 polycarbonate

TMS1000N -
4001B
40116
40938
BC109
BC212L
1N4001
1N4148
clock module

MP0027A

Miscellaneous
PB1,2,3,4 miniature push buttons; SW1,6 miniature slide switch; SW2
DPDT Centre off biased toggle; SW3 SPST miniature toggle; SW4 three
position slide switch; SW5 DPDT miniature toggle; Vero case (order
code 202-21034) plus tilt stand (202-21300G), PCB, Loudspeaker (see
circuit diagram), Bezel.

BUYLINES

The clock module (CM172) and bezel is available from Ambit Interna-
tional. Most other components (except IC1) should be readily
available from major stockists. Ambit International, 200 North Service
Road, Brentwood, Essex.

IC1 is a special pre-programmed micro -computer chip and is ex-
clusively available from Chromatronics, River Way, Harlow, Essex,
under the designation TMS1000N - MP0027A. The chip costs about
£5.

The photograph (right) shows the layout of our clock. Note the inclusion of
three batteries.
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CASTLE ELECTRONICS
MICRO COMPUTER CENTRE

Now out of twelve years' experience in electronics and communication comes the South Coast's own Computer Centre.
Choose from our wide range of micro -computers and support material. Ideally suited to the hobbyist about to enter

the fascinating world of computers. Personal callers or mail order welcome.

...,

.

.:,...,,-OW-
AI ..s.

.4.W

TANGERINE
Microtan 65-£69 + VAT. 6502 microprocessor. 1K
Tanbug. 1K user RAM. Full TV display. 20 -way keypad.
Tanex-£43 + VAT. 7K RAM, 6K RAM, 8K microsoft
basic. 32 parallel 1/0 lines. 2 serial. 1 x 20mA serial.
Cassette interface and motherboard System Rack-£49
+ VAT in black/tangerine brushed aluminium. Full
Ascii keyboard with numeric keypad £49 + VAT. Cabinet
available at £20 + VAT. Optional lower case pack-£9.48 £69
+ VAT. Chunky Graphics Pack-£6.52 + VAT.

noicom . ____i

5
o o_ _ INCVCOT flINIC,C.

Nascom 2-£225 + VAT. Comprehensive starter system
that grows with you. Powerful Z80A. 57 KeyLicon solid-
state keyboard. TV or monitor. On board UART (6402).
Parallel 1/0 with 16 lines. Kit fully documented. 8K
microsoft basic in ROM.
Nascom imp-£325 + VAT. Plain paper with standard
specification. Features: 60 lines/minute. Bidirectional
printing. Baud rate 110-9600
Nascom 1-£125 + VAT Kitform -£140 + VAT
readybuilt. Full range of Nascom accessories are nor-
mally held in stock. Detailed specification and full list
available.

imp

COMMODORE PET

Everything has been said about ,

PET. A full range of accessories t
and software (both games and o._,-
business) is held in stock 8K

£399

1 it

liapples'
111/011 Apple 16K video output only-£695.00+ VAT.

Disc drive without controller-£299.00+ VAT.
Disc drive with controller-£349.00+ VAT. 16K

add on- £69.00+ VAT. CARDS: Prototype/hobby card-£15.00+
VAT. Parallel Printer Interface Card- £104.00 + VAT. Communi-
cations Card-£130.00+ VAT. High-speed serial
interface card -£113.00+ VAT. Pascal language
system- £299.00+ VAT. Centronics Card-
£130.00+ VAT.Applesoft Firmware Card-£116.00 £695
+ VAT. Integer Card- £116.00 + VAT.

,SHARP.,,
MZ80-Sharp's dynamic 4- .__

entry into microcomputers.
Floppy disc units plus printer ,

now available. `It: --4-: -

-Price. .4-,('-z-, ,..- :- '..,
£499

'---,...' ...,

video genie ryftem
The Video Genie system has

many uses in all spheres of life,....70 ,,-,.." ' the easy to use BASIC languagemeans that programmes are easily\b..
written for specific applications, and pre -

recorded programme tapes are available in great
TRS/80 software can be used withvariety.

this system. The system has great scope in the home,
sophisticated games programmes can introduce the computer
age to all the family, who can then progress to writing their.£330
own programmes in BASIC or even machine code. Software is
continuously being developed to aid home budgeting and
education.

OTHER ITEMS: Media C12 cassettes-£5.00 + VAT for 10. 10 x 51/4" mini floppy discs-£27.50 + VAT Kybe or Memorex. Listing
paper -£15 per box. 2000 sheets 11 x 91/2".
Printers: Commodore 3022, Epsom 80, Anadex DP8000 Centronics, Qume. Service: Full service and spares for all equipment.
Microprocessor components 6502, 280A, 2716, 2114, etc.. etc. Large range of CMOS, TTL, Linear, 'Transistors, Capacitors,
Sockets, Rectifiers, LEDs, Resistors-full list available. Monitors: Range of direct import U.S. monitors 12" B/w £139.95 + VAT.
12" green/black £149.95. 17" green/black price tbn. Hitachi 12" £197 + VAT, 9" £127+ VAT. Under development-IEEE intell-
igent interface for Nascom, IEEE controller, to operate Nascom on Commodore discs. Delivery January 1980. Delivery: All prices
please add VAT at 15%. Postage and packing will be notified. Barclaycard. Access orders taken by phone.

CASTLE ELECTRONICS
7 CASTLE ST., HASTINGS, EAST SUSSEX TN34 3DY Telephone: Hastings (04241 437875

Shop hours 0900 to 1730 Mondays to Saturdays Personal callers welcome
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MICROBASICS
This month Microbasics looks at
the Ins and Outs of interfacing
with computers and the special
chips used. Henry Budgett
explains the initials and
the innards.

we have now reached the stage where we have a
perfectly useable microcomputer system,
except for one small point. We can neither

communicate with it nor it with us! The electronic
circuits that control these communications with the
outside world are called interfaces and may, in general
terms, be regarded as being one of three types; parallel,
serial or system.

In this part of the series I 'shall deal with each in turn,
leading up to the final part of the series on hardware
aspects of microcomputers. Further episodes will deal
with the complete system rather than the fundamentals.

Byte Sized Pieces
Parallel interfaces are generally used for local

communication. They are extremely useful for
transferring large amounts of data over reasonably short
distances at high speed. Each transfer consists of a
complete byte of data (hence the term parallel) and the
interface must therefore consist of at least nine
connections (the ninth being an earth or ground plane).
In most cases there are more connections. These are
controls which ensure that the data is sent only when
needed and not sent when the receiving device isn't
ready. This controlled transfer of data is known as
'handshaking' and varies in complexity from a simple
strobe line, as is commonly found with ASCII keyboards,
to a full-blown, defined standard such as the BS4421
interface, seldom seen nowadays outside specific
institutions.

Versatile Interface
In implementing a parallel interface on a micro one

generally uses a device such as a PIA (Programmable
Interface Adaptor) or its close relative the VIA (Versatile
Interface Adaptor). These come in a wide variety of
guises but are essentially the same. The device contains
a number of registers which can be directly accessed as
memory locations by thd programmer. Into these one
may load information which will control the way the
device behaves. A block diagram of a typical device is

- k .twarp  kanto - ;:ascr, *ma. a. imam t gEmID

*ARM, IttlX14 ..0XXXXIelm &OW;t 63=1) IWO

inzrzcs4 "taxvoi vuzxod ...axwaxa La; fi;;;j411110,

'-`1
ata

The NASCOM 2 is well equipped with 110. Both the PIO (a PIA relative)
and the UART can be seen centre left.

shown in Fig. 1. Basically it consists of two 'ports' (a
fairly obvious comparison) which may be set to operate
as either inputs or as outputs. This behaviour is
determined by the information set into the DDR (Data
Direction Register). A logic '1' Will select output and a
logic '0' will select input.

To control the handshake there are usually two
control lines provided per port. Each may be
programmed to operate in a variety of modes, but a
typical set-up is to have one line operating as a strobe.
This signal is generated internally by the device and
signals the data acceptor (that's the thing at the other
end of the wire) that the data present on the lines at that
instant is 'valid'. When the acceptor has taken the data
off the lines it then signals back on the other control line
that it has done so. This is the 'handshake'.

The programmer can monitor all these goings on by
looking' at the various registers within the device (they
appear to be memory locations) and inspecting the
various data patterns. The job is thus made very easy for
the programmer and the computer designer, unlike the
days of minis.

Prior to the development of these devices, I/O, the
ubiquitous acronym for Input and Output, was a
complicated job involving logic to decode the various
address and control busses and using the mildly
complicated system of interrupts to find out which
device needed to be serviced. Interrupts come outside
the sphere of a hardware -based series because they are
mainly dealt with in software.

Bits Of Information
The second interfacing method is serial connection.

This, in theory if not in general practice, requires only
two wires - one signal and one earth. A typical example
of the species is the RS 232C interface, defined by the
international telecommunications body CCITT. This (and
most other examples) is driven from another fiendishly
clever device acronymically known as a UART or
Universal Asynchronous Receiver Transmitter.

In many of the modern devices this appears, like its
parallel relative, as so much memory to the programmer
and all the functions may be pre -defined in software

38 ETI DECEMBER 1980



ilkaidtamisinatiiito4fir..,iiagratfteammtlktim FEATU RE

CHIP
ACCESS

CONTROL

INTERRUPT
CONTREK.

FLAGS
(1E40- -
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FUNCTION
CONTROL
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41.1 A typical VIA device, the 6522, showing the i/artatt:.
$44trol registers and handshaking lines.

0.45

``CONNECTOR FUNCTION
PIN

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PROTECTIVE GROUND
TRANSMITTED DATA
RECEIVED DATA
REQUEST TO SEND
READY FOR SENDING
DATA SET READY
SIGNAL COMMON
CARRIER DETECT

OtREctl:;N
OF rIGN

SO
AC
so
AC
Accefloit

xe74..c.t.

AccEr!dft-i4,..
F !LA,: -1 1

DATA TERMINAL READY SOURCE.O.A0atPT Of;

Table 1 The V24 signal interconnection scheme. The source can Se a
VDU (for example) and the acceptor a modem or even the ithst
computer.

rather than hardware. A typical device is shown. in.F
Serial transmission has to follow a defirtite'04tt

,protocol, its version of handshaking. A typicat'A
'would be to transmit logic '1' until ready to go;!.
'.,single 'start' bit of logic '0' followed by the d4t4;

,,;;'-associated parity bit and then to terminate with
logic '1'. This pattern is shown in Fig. 3. if alt
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FEATURE: Microbasics
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Fig.2 Block diagram of a typical UART.
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Fig.3 Timing diagram of a serial transmission.

Names such as S100, Eurobus, NASBUS, E78 and
many more spring to mind, revealing that the world
probably has rather more of them than is really
necessary! By rights the system bus should be rigidly
defined in both its operation and useage. One of the
main reasons that the 5100 had a bad name until the
IEEE (Institute of Electronic and Electrical Engineers, of
course!) got hold of it was its flexibility. This rigid
defining process unfortunately takes time. We have now
been waiting about three years for the E78, but perhaps
even that will be slightly out of date when it arrives. If
you are interested in the E78, they have produced a
rather nice document, which should be available from
The Secretary, E78 Committee, Avante House, 9 Bridge
Street, Pinner, Middlesex HA5 3HR.

D8 D1

TO COMPUTER

11/ O SERIAL OUTPUT

11.0 END OF CHARACTER

0 EXTERNAL
RESET

0 RECEIVED DATA
ENABLE

Special Cases
A brief word must be said at this point about some

special cases, namely the IEEE -488 and 20 mA interfaces.
The IEEE -488 or General Purpose Interface Bus came to
the micro world in a rather mutilated form as the
Commodore PET. Designed originally as a high speed
data highway it allows multiple talkers (sources) and
listeners (acceptors) to communicate along a single eight
bit data bus. The bus is controlled by a number of signals
and can be accessed by any of the devices. The original
useage was in the laboratory where various recording
instruments were connected to a single event recorder or
data logger. In the case of the PET version, the pruning
has resulted in one or two headaches among hardware
designers, but it can be genuinely useful.

The original serial interfaces were designed around
the teleprinter and teletype devices that are mainly built
from solenoids. The device which controls these
solenoids is very similar to the uniselectors found in old
fashioned telephone exchanges and this is a current
driven device. The 20 mA interface is built around a
closed loop current source where the drive of 20 mA is
turned on or off by a transistor which is in turn
controlled by an external voltage. This allowed the
interface to be electrically separated from the device, a
considerable benefit as the back EMF generated by the
coil of the uniselector could fry modern ICs and
transistors to a turn if it escaped into the bowels of the
computer.

In next month's episode we will be investigating the
way in which all this magical, but rather dumb, hardware
is kept together. The ingredient is, of course, that
tenuous link of binary digits - software.

Post Haste
An excellent book has thudded onto my desk this month

that is directly relevant to the hardware side of the series. Call-
ed 'The use of Microprocessors' by M Aumiaux and published
by John Wiley & Sons it costs £12.00 in hardback and is highly
recommended reading. The ISBN is° 471 27689 8. ETI
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HARDWARE . . . . SOFTWARE. . . . AT HOME . . . . IN BUSINESS

FOR THE BUSINESS
OF MICROCOMPUTING

CELLS AND SERPENTS
A superb new role playing game, written in BASIC for
implementation on most popular computers with 8K of
memory. The basic framework can be expanded almost to
the limits of your imagination, and the amount of memory
in your machine. Battle to the death with all the evil little
nasties that lurk within the coded game cells.

MORE ON MACHINE CODE
Could this be CT's ultimate book review? We take a leaf or two out of a
new publication that we think is an ideal introduction to the world of
personal computing.

BASIC STOCKMARKET
Remember back in June we published a Stockmarket game? Well, we
have been inundated with versions in a variety of high-level languages.
This month we present the best of those submissions programmed on an
RML 380Z.

GRAPHICS PART TWO
In our continuing series of the use of graphics we turn to moving things
under cursor control. Not only is it educational, it's fun as well!

ZX8O TIPS
Ideas are coming in thick and fast on ways to upgrade this popular
machine. We print some of the best received so far.

Articles described here are in an advanced state of preparation. However, circumstances may
dictate changes to the final contents.



1/11 -PM
TA yCP1e07 f0.25

Price

AC I 13 £0.23
AC115 £0.23
AC117 £0.35
AC117K £0.39
AC121 £0.23
AC122 £0.16
AC125 £0.23
AC126 £0.23
AC127 t0.23
AC128 £0.22
AC I 28K £0.30
AC132 C0.23
AC134 f0.23
AC137 £0.23
AC141 £0.25
AC 1 41K f0.35
AC142 £0.42
AC142K £0.35
AC151 £0.23
AC153 £0.25
AC153K £0.35
AC154 £0.23
AC155 f0.23
AC156 £0.23
ACI57 £0.29
AC165 f0.23
AC166 £0.23
AC167 £0.23
AC168 £0.29
AC169 £0.23
AC171 £0.29
AC176 £0.21
ACI 76K £0.30
AC178 £0.29
AC179 £0.29
ACI80 £0.23
AC180K £0.32
AC181 £0.23
AC181 K £0.32
AC187 £0.23
AC187K £0.32
AC188 £0.23
AC188K £0.32
ACY17 £0.40
ACY18 00.40
ACY19 £0.40
ACY20 £0.40
ACY21 00.40
ACY22 [0.40
ACY27 £0.40
ACY28 £0.37
ACV29 £0.56
ACY30 £0.40
ACY31 £0.40
AD130 £0.81
AD140 £0.69
AD142 £0.98
AD143 £0.86
AD149 £0.69
AD161 10.40
ADI62 £0.40
ADI 61/2 £0.81
AF124 £0.35
AF 125 £0.35
AF 126 £0.35
AF127 £0.37
AF 139 £0.40
AF 178 f0.69
AF179 £0.89
AF 180 £0.69
AF181 £0.67
AF 186 50.58
AF239 £0.44
AL102 £1.38
AL103 £1.38
ASY26 £0.44
ASY27 £0.46
ASY28 £0.44
ASY29 f0.44
ASY50 £0.35
ASY51 £0.35
ASY52 £0.35
ASY54 £0.35
ASY 55 £0.35
ASY56 £0.35
ASY 57 £0.35
ASY58 £0.35
ASY73 £0.35
AU 104 £1.61
AU110 £1.61
AU113 £1.61
BC107 £0.09
8C1074 f0.09
BC107B £0.10
BC107C £0.12
BC108 £0.09
BC1084 £0.09
BC108B £0.10
BC108C £0.12
BC109 £0.09
8C1094 £0.09
8C1098 £0.10
BC109C £0.12
BCI 13 £0.18
BC114 £0.18
8C115 £0.22
8C116 £0.22
BC1164 £0.22
BC117 £0.23
BCII 8 £0.16
BC1I 9 £0.29
BC120 £0.46
BC125 £0.20
BC126 £0.25
BCI32 £0.21

TRANSISTORS
Type Price
BC134 £0.21
BC I 35 f0.17
BC136 £0.21
BCI 37 £0.21
BC139 £0.37
BC I 40 £0.35
BC 1 41 £0.32
BCI42 £0.25
BCI 43 £0.25
BC 1 45 £0.53
BC147 £0.08
BC148 £0.08
BCI 49 £0.08
BCI50 £0.23
BC151 £0.25
BCI 52 £0.25
BCI 53 £0.29
BCI54 £0.22
BC157 [0.12
BC 1 58 £0.12
8C159 E0.12
8C160 £0.30
BC161 £0.44
BC 1 67 £0.14
BC168 £0.14
BC169 £0.10
BC169C £0.12
BC170 £0.10
BC171 £0.10
8C172 £0.10
BC173 f0.10
BC174 £0.17
BC175 EOM
BC177 £0.18
BC178 £0.18
8C179 £0.18
BC180 £0.29
BC I 81 £0.10
BC182 £1.25
BC182L £0.10
BC183 £0.10
BC183L £0.10
BC184 £0.10
BC184L £0.10
BC186 £0.25
BC187 £0.25
BC207 £0.13
BC208 £0.13
BC209 £0.14
BC2 1 2 £0.10
BC212L £0.10
BC213 £0.10
8C213L £0.10
BC2 1 4 £0.10

C214K £0.10
C225 £0.30
C226 £0.41
C227 £0.18

8C238 £0.18
8C251 £0.17
C2514 £0.18

8C301 £0.32
C302 £0.33
C303 £0.32
C304 £0.44
C327 £0.18

BC328 £0.17
8C337 £0.17
BC338 £0.17
BC440 £0.35
BC441 £0.35

C460 £0.44
BC461 £0.44
BC477 f0.23
BC478 £0.23
BC479 £0.23
BC546 £0.12
5C547 £0.12
5C548 £0.12
BC549 £0.12
BC550 £0.16
BC556 £0.18

C557 £0.15
BC558 £0.14
BCY30 £0.83
BCY31 £0.63

CY32 f0.69
CY33 £0.63

BCY34 £0.89
BCY70 £0.17
BCY71 £0.17
BCY72 £0.17
8CZ10 £0.69
8CZ11 £0.69
BCZI2 £0.69
BD115 £0.58
8D116 £0.92
8D121 £0.75
BD123 £0.75
BD 1 24 £0.81
BD 1 31 £0.40
BD132 £0.40
BD131/

132mp £0.92
BD133 £0.443
80135 f0.44
130136 EOM
8D137 £0.40
BD138 £0.41
BD139 £0.41
BDI 40 £0.41
BDI 39/

140mp £0.92
BD155 £0.92
BD175 £0.69
8D176 £0.69
BD177 £0.78

Type Price
00178 £0.78
80179 £0.86

0180 £0.86
BD181 £0.98
BD182 01.04
80183 £1.09
8 0184 f1.27
8 0185 £0.78
8 0186 £0.78
BD 187 £0.86
BDI88 £0.86
BD189 £0.90
BDI90 £0.90
BD 1 95 £1.04
80196 £1.04
BD197 £1.09
80198 £1.09
80199 £1.14
130200 £1.14
BD201 £0.92
BD202 £0.92
130201/

202mp £1.95
BD203 £0.92
BD204 £0.92
8D203/

204mp £1.98
80205 £0.92
B D206 £0.92
B D207 £0.92
BD208 C0.00
B0222 £0.00
BD225 £0.54
E10232 £0.53
80233 f0.55
BD234 £0.63
BD235 00 .83
E10236 £0.67
80237 £0.83
BD238 £0.69
BD239A £0.58
BD2404 £0.58
BDX32 £2.53
BDY11
BOY17 £2.07
EIDY20 £0.92
BDX77 £1.04
BF115 £0.25
BFII7 £0.58
BFII8 £0.66
BF119 £0.86
8F121 £0.58
8F123 f0.69
BF125 £0.58
BF127 £0.68
BF152 £0.29
BF153 E0.29
BF 154 £0.25
BF155 £0.40
BF 156 £0.32
BF157 f0.32
BF 158 £0.32
BF 159 £0.32
BF160 £0.35
BF162 £0.35
BF 163 £0.35
BFI64 £0.55
BF165 £0.55
BFI67 £0.28
BF173 £0.23
BF176 £0.44
BFI 77 £0.30
BF178 £0.30
BFI79 £0.35
BF 180 E0.35
8F181 £0.35
8F182 £0.35
8F183 £0.35
BF 184 £0.23
BF 185 £0.23
BF186 £0.30
8F187 f0.30
BF 188 £0.46
BF194 f0.12
BF195 £0.12
BFI96 £0.12
BF197 £0.14
BF198 £0.16
BF199 £0.16
BF200 £0.35
BF202 £1.04
BF222 £1.04
BF224 £0.20
BF240 £0.20
BF24 1 £0.20
BF244 £0.35
BF257 £0.29
BF258 £0.29
13E259 £0.40
BF262 £0.69
BF263 £0.69
BF270 £0.41
BF271 £0.38
8F272 £0.92
BF272 £0.41
BF273 £0.41
BF274 £0.44
BF324 £0.40
BF336 £0.35
BF337 £0.35
BF338 £0.44
BF457 f0.43
BF458 £0.43
BF459 £0.44
BF596 £0.32
BFR39 £0.28
BFR40 £0.29

Type Price
8FR79 £0.32
BFR80 £0.32
BFX29 £0.25
BFX30 £0.35
BFX84 £0.25
BFX85 £0.28
8FX86 f0.29
BFX87 £0.25
BFX88 £0.25
BFX90 £0.43
BFY 50 E0.23
BFY51 E0.23
BFY52 E0.23
BFY53 £0.18
BFY90 £0.95
81P19 £0.44
BIP20 £0.44
BIP19/20 £0.92
BSX25
BSX19
BSX20
BSY25
BSY26
BSY27
BSY28
BSY29
BSY38
BSY39

£1 .67
£0.21
£0.21
£0.18
£0.18
£0.18
£0.18
£0.18
f0.22
£0.22

BSY40 £0.33
BSY41 £0.33
BSY51 £0.29
BSY95 f0.15
BSY95A £0.15
BRY39 £0.52
BUMS £1.84
8U 105/02 £2.24
BU204 £1.81
BU205 £1.81
BU208 £2.19
BU208/02 £2.59
MJE2955 £1.04
MJE3055 £0.69
MJE3440 £0.130
MP8113 £0.60
MPF102 E0.40
MPF104 E0.44
8PF105 £0.40
MPS405 £0.23
MPSA06 £0.23
MPSA55 £0.23
MPSA56 £0.23
ND120 £0.21
0020 £2.13
0022 £1.73
0023 £1.73
0024 £1.55
0025 £1.15
0C26 £1.15
0028 £0.92
0C29
0C35 £1.04
0036 £1.04
0C41 £0.23
0042 £0.25
0044 f0.28
0045 £0.23
0070 £0.28
0071 £0.17
0072 £0.28
0074 £0.30
0075 £0.35
0076 EOM
0077 £0.58
0081 £0.25
0081DD £0.28
0082 £0.28
00820 £0.35
0083 £0.30
0084 £0.44
00139 £0.92
00140 £0.92
0C169 £0.40
00170 £0.40
0C171 £0.40
00200 f0.44
00201 £1.09
00202 £1.38
00203 £0.98
00204 £1.04
00205 £1.32
TIC44 f0.33
TIC45 E0.40
TI P294 £0.46
TIP298 £0.48
TIP29C £0.51
TI P304 f0.413
TI P306 £0.48
TIP300 £0.51
TIP31A E0.48
TIP318 E0.48
TIP31C £0.51
TIP32A £13.46
TIP32B £0.48
TIP32C £0.51
TIP41A £0.51
TIP41B £0.53
TIP41C £0.55
TIP42A £0.51
TIP42B £0.53
TIP42C £0.55
TIP2955 £0.69
TIP3055 £0.53
TIS43 £0.26
TIS90 £0.21
UT46 £0.23
ZTX107 £0.12
ZTX108 f0.12

SEMICONDUCTORS

Type109 Price
£0.12

ZTX300 £0.14
ZTX301 £0.14
ZTX302 £0.18
ZTX303 £0.18
ZTX304 £0.23
ZTX330 f0.17
ZTX500 £0.15
ITX501 f0.14
ZTX502 £0.18
ZTX503 E0.14
ZTX504 £0.29
ZTX531 £0.29
ZTX550 £0.18
214388 £0.41
2N388A £0.64
2 N404 £0.23
2 N524 £0.46
2N527 £0.58
2N599 £0.46
2 N599 £0.53
214696 £0.15
214697 £0.14
214698 £0.14
2N699 £0.37
214708 £0.12
2N7064 £0.14
2N707 £0.55
214708 £0.16
214711 £0.35
2147 1 7 £0.35
2N718 £0.29
2N7184 £0.58
2N726 £0.33
2N727 £0.33
2N743 £0.23
2N744 £0.23
2N914 £0.17
214918 £0.35
2N929 £0.23
2N930 £0.21
214946 £0.46
2141131 £0.21
2N1132 £0.21
2N I 302 £0.17
2N1303 £0.21
2141304 £0.21
2141305 £0.21
2 N1306 E0.29
2N1307 £0.29
2 N1308 £0.35
2141309 £0.35
2141599 £0.40
2141613 £0.23
2141711 £0.23
2N1889 £0.52
2N1890 £0.52
2N1893 £0.35
2N2147 £0.86
2N2148 £0.81
2N2160 £0.00
2N2192 £0.44
2142193 £0.44
2N2194 £0.44
2142217 £0.25
2142218 £0.26
2N22184 £0.23
2142219 £0.23
2I42219A £0.28
2N2220 £0.23
2N2221 £0.23
2N22214 £0.25
2142222 £0.23
2N2222A £0.23
2142368 E0.21
2N2369 £0.16
2N2369A £0.18
2N2411 £0.29
2N2412 £0.29
2N2646 £0.54
2N2711 £0.25
2N27 I 2 £0.25
2N2714 £0.25
2N2904 £0.21
2N29044 £0.24
2N2905 £0.21
2N29054 f0.23
2142906 £0.18
2N29064 E0.22
2N2907 £0.23
2N29074 £0.25
2N2923 £0.17
2N2924 £0.17
2N2925 £0.17
21.12926G £0.10
2N2926Y £0.09
2/429260 t0.09
2N2926R £0.09
2N292613 £0.09
2N3010 £0.75
2143011 £0.17
2143053 £0.20
2143054 £0.46
2143055 £0.46
2143391 £0.23
2N3391A £0.25
2N3392 £0.23
2113393 £0.23
2143394 £0.23
2N3395 £0.25
2 N3402 £0.24
2 N3403 £0.24
2 N3404 f0.33
2N3405 £0.48
2N3414 £0.18
21434I 5 £0.18

Type Price
2143416 £0.33
21434 1 7 £0.33
2143614 £1 .15
21436I 5 £1.21
2113616 f1.21
2143646 £0.10
2143702 £0.09
2N3703 £0.09
214:1704 £0.08
2N3705 £0.08
2N3706 £0.09
2N3707 £0.09
2N3708 £0.08
2N37084 £0.08
2143709 £0.08
2143710 £0.08
2N37 1 I £0.08
2N3772 £1.84
2N3773 £2.53
2N38 1 9 £0.21
2143821 £0.69
2143823 £0.69
2N3903 £0.12
2143904 C0.12
2N3905 f0.12
2 N3906 £0.12
2 N4058 f0.14
2144059 £0.16
2 N4060 f0.16
2N4061 £0.14
2N4062 £0.14
2144921 £0.83
2N4923 £0.75
2N5135 £0.12
2N5136 £0.12
2145138 £0.12
2145172 £0.16
2145 1 94 £0.64
2145245 £0.46
2N5294 £0.39
2145296 £0.41
2N5457 £0.37
2N5458 f0.37
2N5459 £0.40
2N5551 £0.41
2 N6027 f0.39
2N6121 £0.81
2N6122 £0.81
25301 £0.58
2S302 £0.49
25302A £0.49
2S303 £0.64
25403 £0.82
25305 £0.92
25306 £0.92
25307 £0.92
25321 £0.88
2S322 £0.49
2S322A £0.49
25323 £0.66
2S324 £0.82
25325 £0.00
25326 £0.82
25327 f0.82
40311 £0.42
40313 £1.09
40316 £1.09
40316 £1.09
40317 £0.46
40326 £0.46
40327 £0.52
40346 £0.52
40347 £0.75
40348 £0.92
40360 £0.41
40362 £0.44
40406 £0.52
40407 £0.40
40408 £0.60
40409 £0.88
40410 £0.88
40411 £0.00
40430 £1.09
40476 £1.84
40494 £0.81
40495 £0.92
40512 £1.55
40594 £1.04
40636 £1.27

VOLTAGE

REGULA-

TORS

U47805 £0.81
U47812 £0.81
U47815 £0.81
U47818 £0.81
U47824 f0.81
U47905 00.92
U47912 f0.92
U47915 £0.92
U47918 £0.92
UA7924 £0.92
72723 £0.52
UA723 £0.52
LM309K £1.72
78105 £0.35
78112 E0.35
78115 E0.35

Type
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426

74 SERIES TTL ICs
Price Type Price

£0.10 7427 £0.28
£0.13 7428 £0.30
£0.13 7430 £0.13
£0.13 7432 £0.25
£0.13 7433 £0.35
£0.13 7437 £0.24
£0.25 7438 £0.24
£0.25 7440 £0.14
£0.23 7441 £0.58
£0.15 7442 £0.46
£0.13 7443 £0.81
£0.20 7444 £0.81
f0.17 7445 £0.75
£0.28 7446 £0.69
£0.58 7447 f0.55
£0.26 7448 £0.154
£0.26 7450 £0.13
£0.13 7451 £0.13
£0.23 7453 £0.13
£0.18 7454 £0.13
£0.24 7460 £0.13
£0.22 7470 £0.29
£0.26 7472 £0.23

Type
7473
7474
7475
7476
7480
7481
7482
7483
7484
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74104
74105
74107

Price
£0.29
£0.29
£0.33
£0.29
£0.51
£0.98
£0.78
£0.67
£1.01
£0.78
£0.35
£1.98
£0.37
£0.74
£0.40
£0.35
£0.88
£0.58
£0.58
£0.98
£0.45
£0.44
£0.28

Type
74110
74111
74118
74119
74121
74122
74123
74136
74141
74145
74150
74151
74153
74154
74155
74156
74157
74160
74161
74162
74163
74164
74165

CMOS ICs
Type Price Type Price
CD4000 £0.16 CD4015 £0.94
CD4001 £0.23 CD4016 f0.49
CD4002 £0.18 CD4017 £0.94
CD4006 £1.06 CD4018 £0.98
C D4007 £0.20 C D4019 [0.48
C D4008 E1.08 C D4020 £1.04
CD4009 £0.52 CD4021 £0.94
C04010 £0.65 CD4022 £0.94
004011 £0.23 CD4023 £0.22
CD4012 t0.22 CD4024 t0.75
CD4013 £0.44 CD4025 £0.22

Type Price
CD4026 £1.70
CD4027 £0.58
C D4028 £0.78
CD4029 f0.98
C D4030 £0.55
C D4031 U.30
C D4035 £1.38
C D4037 £1.09
C D4040 £1.01
CD4041 £0.87
CD4042 £0.63

Price
£0.41
00.67
£0.92
£1.38
£0.28
£0.45
£0.48
£0.60
E0.63
£0.63
£0.78
£0.65
£0.55
£0.94
£0.58
£0.58
E0.58
C0.67
£0.71
£0.71
£0.71
£0.78
£0.78

Type Price
C D4043 £1.01
C04044 £0.94
CD4045 £1.61
CD4046 £1.50
CD4047 £1.00
C04049 £0.55
C D4050 £0.55
CD4054 £1.27
004055 £1.15
CD4056 £1.55
CD4069 £0.20

LINEAR ICs
Type Price Type Price
CA3011 £1.12 LM 301 £0.33
CA3014 £1.55 LM 304 £1.94
CA3018 £0.75 LM 308 £1.15
CA3020 ft .96 LM 309 £1.73
CA3028 £0.92 LM 380 E0.98
CA3035 £1.61 LM381 £1.67
CA3036 £1.15 LM 3900 £0.67
CA3042 £1.63 LM3914 £2.45
CA3043 [2.13 LM391 5 E2.45
CA3046 £0.81 MC1304 C1.19
CA3052 £1.84 MC1310 £1.09
CA3054 £1.27 784120 £0.60
CA3075 01.73 MC1312 £2.19
CA3081 £1.73 MC1350 £1.38
CA3089 £2.30 MC1352 [1.61
CA3090 £4.14 MC1469 E3.39
CA3123 £2.19 MC1496 £1.04
CA3130 £1.07 NE536 £3.06
CA3140 £0.81 NE550 £1.09

Type
44110
AA120
A4129
AAY30
AAZ13
BA100
BA102
BA148
B4154
B4155
BA173
BB104

Type Price Type Price
146555 £0.28 UA747C 0.69
NE556 £0.69 72747 E0.611
145565 £1.38 U4748 £0.40
14E566 £1.73 748P £0.40
NE567 £1.96 SN76013N E2.01
L.14702C £0.53 SN76023 £2.01
72702 £0.53 SN76110 51 .73
U4703 £0.28 SN76115 E2.19
U4709 £0.29 SN76660 E0.66
72709 £0.53 T455508 E0.49
U4710C E0.46 TA.46214 52.30
72710 £0.35 74.462113 E2.88
U4711C £0.37 TAA661 E1.73
72711 £0.37 TA0100 E1.60
UA723C £0.52 784540 E2.42
72723 £0.52 TBA810S E0.69
UA741C £0.28 T84810 E1.13
72741 £0.28 T84820 E0.81
741P £0.23 TBA9200 £2.88

DIODES
Price Type Price
C0.09 BAXI 3 £0.08
£0..04 BAX I 6 £0.09
£0.09 BY100 £0.25
£0.10 BY101 £0.25
£0.17 BY105 £0.25
f0.12 BY114 £0.25
£0.37 BYI24 £0.25
f0.17 BY126 £0.17
£0.14 BY127 £0.18
£0.16 BY128 £0.18
£0.17 8Y130 £0.20
£0.46 BY133 f0.24

2 amp TO5 Case No.
Vohs
100 TR12a/100 £0.36
200 TR12a/200 £0.59
400 TR 12a/400 £0.82

Tye
BY1p 64
BY176
BY206
BYZIO
BYZI 1
BYZ12
BYZ13
BYZ1.6
BYZI 7
BYZ18
BYZ19
045

Price Type Price
£0.58 0A10 £0.40
£0.86 0A47 £0.09
£0.34 0A70 £0.09
£0.52 0A79 £0.12
£0.52 0A81 £0.12
£0.46 0485 £0.12
£0.46 0A90 £0.12
£0.47 0A91 £0.12
£0.41 0A95 E0.12
£0.41 0A182 £0.15
£0.41 04200 £0.09
£0.69 0A202 £0.09

TRIACS
Price

6 amp
Volta
100 TR16a/100 £0.59
200 TR16a/200 £0.70
400 TR16a/400 £0.89

10 amp
Volt.
100 TR1100/100 £0.89
200 TR1104/200 1£1.06
400 TR I 104/400 £1.29

Type Price
74166
74174

£0.90
£0.75

74175 £0.71
74176 £0.67
74177 £0.67
74180 f1.73
74181 £0.87
74182 £0.81
74184 f0.81
74190 C0.78
74191 f0.71
74192 £0.69
74193 £0.87
74194 £0.71
74195 £0.69
74196 £1.21
74197 £1.21
74198 £2.13
74199 E2.13

Type Price
C04070 £0.20
CD4071 f0.20
CD4072 £0.20
CD4081 £0.20
C D4082 £0.25
CD4510 £1.27
C04511 £1.44
CD45I 6 £1.15
CD4518 £1.15
CD4093 E0.66

Type Price
TC.4270S E2.30
TBA800 £0.92
ZN414 E1.15
T84120 E0.60
T846414 E1.114
LM31714 E2.40
LM31811 £2.26
1M324N £0.75
LM337T E1.50
1M339N COM
LM 3909N E0.60
LM3911N E1.35
LM1458 E0.52

Type Price
D 1 0 £0.07
D19 [0.07
1434 £0.08
N34A £0.08
N914 C0.07
N916 £0.07
N4 1 4B £0.07
544 £0.06
S920 £0.07

Price

10 amp
Volts
400 TRI104/400p £1.21

(Rocs
56100 £0.23 D32 £0.23

BRIDGE RECTIFIERS
SILICON 1 amp

T
No. Price

Xg111r1S BRI 50 £0.23
100v RMS 881 100 f0.25
200v RMS 881 400 £0.29
400v RMS BR 1 400 £0.41

SILICON 10 amp
Tyyppee No. Price

RMS 8R10 50 £1.73
200v RMS BRIO 200 01 .95

SILICON 2 amp
Type No. Price

50v RMS BR2 50 £0.52
100v RMS BR2 100 f0.55
200v RMS BR2 200 £0.80
400v RMS BR2 400 £0.87

1000v RMS BR2 1000 £0.78

SILICON 25 amp
Type No. Price

50v RMS BR25 50 £2.19
200v RMS BR25 200 f2.53

Access & Barclaycard accepted. Giro a/c no. 388 7006. All prices include VAT.

Add 50p postage per order
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Send your orders to:
DEPT ETI 12 , PO BOX 6, WARE, HERTS. Tel 0920-3182
Visit our NEW shop: 3 BALDOCK ST., WARE HERTS. Telex: 817861

BOOKS BY BABANI OPTOELECTRONICS AUDIO LEADS

B OOK NO DESCRIPTION C p

8P6 Engineers & Machinists Ref Tables 0.75
BP14 2nd Book Transistor Equnq & Subs 1.10
BP24 52 Protects Using IC741 (or &gum) 0.96
BP26 Radio Antenna Book Long Distance Reception

& Transmission 1.00
BP27 Giant Chart of Radio Electronic Semiconductor

& Logic Symbols 0.60
BP31 Build Metal & Treasure Locators 1.00
BP34 Practical Repair & Renovation of Colour TVs 1.25
8P35 Handbook of IC Audio Preainphfier 1.25
BP36 50 Cets use Germ /Stl i Zane. Modes 0.75
BP37 50 Projects tamp Relays /SCRs/Trams 1.25
BP39 50 Field Effect Trans Protects 1.25
8P40 Digital IC Equivs fr Pin Connection 2.60
BP41 Linear IC Equivs & Pin Connection 2.75
BP43 How to make Walkie Talkies 1.50
BP44 ICC555 Projects (Revised IN Enlarged Edition) 1.75
BP45 Protects on Opto-electronscs 1.25
BP46 Radio Circuits using ICs 1.35
BP47 Mobile Discotheque Handbook 1.35
BP48 Bectroncs Projects for Beginners 1.35
8P49 Popular Electronic Projects 1.45
BP50 IC LM3900 Protects 1.35
BP51 Electronic Music & Creative Tape Recording 1.25
13P52 Long Distance Television Reception (TV OX)

For the Enthusiast 1.95
BP53 Practical Electronic Calculations & Formulae 2.25
BP55 Radio Stations Glade 1.45
BP56 Electronic Security Devices 1.46
BP57 How to Build Your Own Solid State Oscilloscope 1.50
BP58 50 Circuits using 7400 Series ICs 1.35
BP59 Second Book of CMOS IC Protects 1.50
BP60 Practical Construction of Pre -amps/ Tone

Controls / Filters & Ann 1.45
BP61 Beginners Guide to Digital Techniques 0.95
BP62 Elements of Electronics - Book I 2.25
BP63 Elements of Electronics - Book II 2.25
BP64 Elements of Electronics - Book III 2.26
BP65 Single IC Protects 1.50
BP66 Beginners Guide to Microprocessors & Computing 1.75
BP67 Counter driver & numeral Display protects 1.75
BP68 Choosing & Using your Hi-Fi 1.65
BP69 Electronic Games 1.75
BP70 Transistor Radio Fault -Finding Chart 0.50
BP160 Coil Despot & Construction Manual 0.75
BP202 Handbook of Integrated Cretins Equivs & Substitutes 1.00
BP211 First Book of Diode Characteristics &

Equivalents & Substitutes 1.25
BP213 Electronic Circuits for Model Railweys 1.00
BP215 Shonweve Cretins & Gear for Experimenters & Radio Hams

BP221 28 Tested Transistor Projects
BP224 50 CMOS IC Protects
91'226 Build Advanced Short wave receivers
BP227 Beginners Guide to Building Electronic Projects
RCC Resistor Colour Code Doc

BRACKETS

0.65
1 2S
0.95
1.20
1.25
0 20

Flight -angle mounting brackets Ideal for mounting. PCB. panels et cetera
into boxes and cases
18SWG - Mild steel - short fate has stetted hole 6 5cm x 3 7cm long
face has 3 7cm diem hole
0 /NO 1726 Height 15cm, length 15cm, width 'Dern £0.00
0 /NO 1727 Height 25cm. length 15cm. width 10cm 10.07

SWITCHES
Doetellation
DPOT miniature slide
DPDT standard slide
Toggle switch SPST 11/2 amp 2505 ac
Toggle bench DPDT 1 amp 250V ac
Rotary onioff mains switch
Push switch - Push to make
Push much - Push to break

ROCKER SWITCH
A range of rocker
switches SPST - moulded
in high insulation
material available in a
choice of colours ideal
for small apparatus

No.
1973
19/4
1975
1976
1977
1978
1979

Colour
RED
BLACK
WHITE
BLUE
YELLOW
LUMINOUS

Description No.
Miniature SPST toggle 2 amp 250V ac 1958
Miniature SPST toggle 2 amp 250V ac 1959
Miniature DPDT toggle 2 amp 250V ac 1960
Miniature DPDT toggle centre off 2 amp

2505 ac 1961
Push-button SPST 2 amp 250V ac 1962
P ush-button SPST 2 amp 250V ac 1963
Push button ()POT 2 amp 250V ac 1964

No.
1980
1981
1982
1983
1984
1985

Price
£0.19
£0.17
E0.311
£0.41
£0.55
£0.11
10.21

Mice
£0.35
£0.35
E0.35
£0.35
£0.35
£0.35

Price
£0.111
E0.116
£0.92

E1.09
E1.04
[1.09
£1.38

MIDGET WAFER SWITCHES
Single bank water type -- suitable for switching at 250V ac 100mA or
150V dc in non reactive loads make Del orebreak contacts These
switches have a spindle 0 15 in dia and 30 indexing

Description
1 pole
1 pole
3 pole
4 pole

17 way
6 way
4 way
3 way

No.
1965
1966
1967
1968

MICRO SWITCHES No.
Plastic button gives simple I pole Change
over action Rating 10 amp 2505 in 1970

Pr ic
CO 55
CO 55
CO 55
CO 55

Rice

CO 29

NEW INCREASED RANGE -ALL 1ST QUALITY
LEDS idiffnesell
0/No. Type

091501 ARL2 (TIL209)
1502 MIL3232 (TIL211)
1503 MIL3331 (OPL212A)
1504 ARL48501FLV1171
1505 MIL5251 (TIL222)
1506 MIL53511MV5353)
1509 FLV111

S ias Colour
3mm I125) RED
3mm1125) GREEN
3mm1125) YELLOW
5mm 1.2 ( RED
5mm 1.2 I GREEN
5mm 1.2 ( YELLOW
5mm 12 ( CLEAR

(ill. Red)
SUPER 'HI IIRITE' TYPE
1521 2 3mm1125) RED
1522 MIL52 5mm (-2 ( RED
1514 ORP12 Light dependent resistor
1520 OCP71 Photo transistor
LED CLIPS
1508/125 pack of 5 125 clips
1508/2 pack of 5 2 clips

DISPLAYS
DL703 7 segment D P left (30" height) Common Anode
RED Single Digit 0/NO. 1523 1045
DL707 7 segment D P left 130" height) Common Anode
RED Single Digit 0/NO. 1510 1042
DL527 7 segment D P left (50" height) Common Anode
RED Two -Digit Reflector 0/NO. 1524 1246
DL727 7 segment D P right 1,10" height) Common Anode
RED Two -Digit Light Pipe 0/NO. 1512 1247
DL747 7 segment D P 108(630" height) Common Anode
RED Single Digit Light Pipe 0/NO. 1511 11.73

ONTO -ISOLATORS
Isolation Breakdown -Voltage 1500 -continuous fwd. current 100
mA
CIL74 Single Channel 6 pin DIP standard type -optically coupled
pair with infra -red LED Emitter and NPN Silicon Photo Tran-
sistor 0/NO. 1497 1041
CIL074 Multi -Channel 8 pin DIP Two Isolated Channels

0/NO. 1498 11.22
CIL074 Multi -Channel 16 pin DIP Four Isolated Channels

0/NO. 1499 1249

MELL 11 (TIMM NPN LIGHT DETECTOR
Silicon Photo Darlington Amplifier-VCBO 30V VECO 10V 1c
100mA Ptot 300mW IL Min. 0.5 Typ 2mA 1D 100mA nA

0/NO. 1495 10.20

Me*
1042
1042
1042
1042
10.22
10.221043

WIRE CONNECTORS

1042
10.12
£0.113
/0.40

1047
/0.21

No. Type
107 FM indoor Ribbon Aerial
113 3 5mm Jack plug to 3 5mm Jack plug Length 1 5th
114 5 pin DIN plug to 3 5mm Jack connected to pins

3 & 5 Length 1 5th
115 5 pin DIN plug to 3 5rnin Jack connected to pins

1 & 4 Length 1 5m
116 Car aerial extension Screened insulated lead

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

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

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

attenuation network for stereo headphones
Length 0 2m

120 Car stereo connector Variable geometry plug to
ht most car cassettes 8.track cartridge and
combination units Supplied with mimed fuse
power lead and instructions

123 6 6m Coded Guitar Lead Mono Jack plug to Mono
Jack plug Black

174 3 pm DIN plug to 3 pin DIN plug Length 1 5m
175 5 pin DIN plug to 5 pin DIN plug length I 5m
126 5 pin DIN plug to Tinned open end Length 1 5m
127 5 pin DIN plug to 4 Phono Plugs

All colour coded length 1 5th
178 5 pin DIN plug to 5 pin DIN socket Length 1 5m
129 5 pin DIN plug to 5 pin DIN plug mirror image

Length 1 501
130 2 pin DIN plug to 2 pin DIN inline socket

Length 5m
131 5 pin DIN plug to 3 pin DIN plug 1 & 4 and 3 & 5

Length 1 5m
132 2 pin DIN plug to 2 pin DIN socket Length 10En
133 5 port DIN plug to 2 Phone plugs

Connected pins 3 & 5 Length 1 5m
134 5 pin DIN plug to 7 Phono sockets

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

Connected pens 3 & 5 Length 23cm
136 Coded stereo headphone extension lead

Black Length 6th
178 AC mains lead for calculators eh

TRANSFORMERS

Puce
10 .69
10 .86

(0.98

(0.98

(1.44

EO 78

El 21

11.04

10 .69

(1 73
(0.88
E0.88
E0.86

E1.50
(0.92

E1 21

(0 78

(0 95
£1 13

(0.88

(0 78

[0 .78

[2.01
(0.52

Entirely new range of connectors for Discrete wire Uniquely designed
Wirepost is soldered to the P C Board A pre -stripped wire is inserted into
the connector and easily locked by pressing the housing down The wire
is alternatively removed by lifting the housing Tin alloy plated contacts
ensure good as gold performance
Housing consists of Thermo plastic polyster
1728 Single connector in

red /block or white
1729 Threeway connector

black ONLY
1730 Fourway connector

black ONLY

£0.12 Inc VAT

£0.23 inc VAT

10 .29 inc VAT

FUSE HOLDERS AND FUSES
Doecriplion
20rrn x 5mm chassis mounting
11/41n x1/2in chassis mounting
11/2in car inline type
Panel mounting 20mm
Panel mounting 11/4in

QUICK SLOW 20tnnt
Type No.
150mA 611 7p
250mA 617 In
550mA 613 lip
800mA 614 Sp
ANTI -SURGE 20reth
Type No.
10OrnA 622
250mA 623
500m4 624

Typo
IA
I 56
2A
7 SA

No.
615
616
617
618

No.
506
507
508
509
510

Sp
7p
Sp
7p

Tope No.
IA 625
2A 626
1 6A 627

MI Sp rich

Type
3A
4A
5A

No.
619
620
621

Price
t0.15
00.14
£0.15
£0.23
(0 37

Sp
top

Type No
2 5A 628
3 15A 629
5A 630

QUICK -BLOW 11/2in
Type No. Typo No. Type No.
250mA 631 500mA 632 BOOmA 634

Type
IA
2A

MI Sp moth
No. Type No.
635 2 5A 638
637 3A 639

A/17 each

Typo No.
4A 641
5A 641

NUTS AND BOLTS
BA BOLTS - packs of BA threaded cadmium plated screws slotted
cheese head Supplied in multiples of 50
Type No. Price Type No. Price
lin OBA 839 El 30 in 4BA 846 E0.37
,hnOBA 840 (0.S8 in 4BA 847 £0.29
lin 2BA 847 (0.75 lie 6BA 848 £0.44
on ?BA 843 co 52 1/2 in 6BA 849 10.24

Yvin 2BA 844 £0.50 vain 6BA 850 E0.211
lin 4BA 845 £0.51
SA NUTS - packs of cadmium plated full nuts in multiples of 50
Type No. Prim Type Na. Price
OBA 855 £0.113 48A 857 £0.35
7BA 856 COM 6BA 658 £0.211

BA WASHERS flat cadmium plated plain stamped washers sir ppl.ed
in multiples of 50
Typo No. Price Type No. Sari.,
06A 859 (0.11 48A 861 10.14
2BA 860 (0.14 68A 867 £0.14
SOLDER TAGS - Hot tinned supplied in multiples of So
Type No. Price Type Ne.
OBA 851 £0.44 486 11153

?BA 852 £032 6BA 854

Price
£0.25
£0.25

MINIATURE MAINS Primary 240V
No. Secondary
7021 6V -0-6V 100mA
2022 9o -0'9v 75mA
7013 175-0.125 10UrnA

MINIATURE MAINS Primary 240V
with two independent secondary windings
No. Type
2074 MT280.0-6V 0.6V RMS
2025 MT150.0.12V 0.12V RMS

AMP MAINS Primary 240V
Socondery

7076 6V.0 -6V 1 amp
7027 9V -0-9V 1 amp
7028 12V.0.17V 1 amp
7029 15V0.15V 1 amp
70.10 30V -0-30V 1 amp

Piles
£2.5111
12.30
12.99
£3.11
13.97

Air
1104
11 04
C I 29

Price
(I 84
El 84

P &P 45p
P &P 45p
P &P 55p
P &P 66p
P &P 86p

STANDARD MAINS Primary 240V
Mop lapped secondaiy mains transformers available in L, amp 1 amp
and 2 amp current rating Secondary taps are 0 19 25.33 40 50V
Voltages available by use of taps 7 8 10 14 15 17 19 25 31
33 40 75.0.25V

Reim
2031 Iu amp
2037 lamp
2033 tamp

7035 2405 Primary0-555 ey,
2A Secondary

Price
C3.111
E5.06
[6 .27

P &P 86p
P &P 860
P &P I 1

C7.30 P &P I 1

CASES AND BOXES
INSTRUMENT CASES. In two sections vinyl covered top and sides

aluminium bottom front and back.

No.
155
156
167
158

Length

11 in.
fin.
gin.

WW1
55in.
6in.
4% in.
5'4in.

Height
2in.
Sin.
13/4in.
21/2in.

Price
E2.01
E3.10
£1.93
E2.69

ALUMINIUM BOXES. Made from bright ell folded construction, each
box complete with 1/2 -inch deep hd end *crews.

No.
169
160
161
162
163
164
165
166
167

Loyd.

4in.
4in.
51/4in.
4in.
2in.
Tin.
8in.
bin.

Width
2Yetn.
41n.
21/4in.
4in

Bin.
4in.

Height
I Sin.
1 Sin.
1 Sin.
1Vain.
2in.
lin.
21/2in.
Sin.
2in.

Pries
COME
COSS
£0.11
E1.10
C0.11/1
£0.57
£1.54
ELMS
£1.32

SLOPE. From aluminium boxes with black vinyl base end sides and
aluminium back top and front - strong construction, easily
accessible.

169 2'4in 53kin. 21kin 12in. 31/2in. Bin. £5.21
168 2hStn PAtin. 4in. 16in. 45in. 11in. E5.46

Terms cash with order. Cheques/Postal Orders made payable to Bi-Pak at above address
OARCLAVCAlt0
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SPACE INVASION
SOUND EFFECTS
Your first space invasion

is but a moment away.
We conclude our
Invasion Game project

with constructional details
of the control and
sound effects board.
Design and development by
Steve Ramsahadeo.

Last month we dealt with the main board and powersupply,
but before you can start repelling invaders you need a
handful of controls. Our control board incorporates a

sound effects generator - a must for this game.
There are four sounds in all - heartbeat, fire, saucer and

explosion. The explosion is not produced by the sound board.
It's taken care of by the software. When you press the start but-
ton (S on the front panel) the aliens start to advance across and

HOLD FIRE LEFT

R15
R13 NOTE 8k2
10k ICI IS CD4001

IC2,3 ARE CD4011
IC4 IS LM358IDUAL OP -AMP)
01,2 ARE BC212L 0V

down the screen, accompanied by the heartbeat - an ominous
pulsing sound, which speeds up as the aliens gather momentum
towards you.

The universe can only be saved for humanity and Nicholas
Parsons if you fight back and destroy the invaders. When you
fire, the sound generator bursts into life again to let everyone
know that you mean business.

Fig.1. Circuit diagram of the
control board.

LS1
8R0
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PROJECT

BUYLINES

Tangerine Computers Ltd can supply the ETI Space Invasion project
built for £99.85 all inclusive (£80.85 in kit form). The sound generator and
keypad section is available built for £20.25 all inclusive (or £15.38 in kit
form).

If you want to shop around for your own components, you can get
the main PCB for £21.15 and the sound generator board for £5.60. The
ROM is available for £17.75. Prices are all inclusive. Tangerine Com-
puters Ltd, Forehill, Ely, Cambridgshire.

We built the project in a new plastic desk -top, sloping front case
from Vero measuring 228x216x76mm (industrial order code 65-5033K).

Vero Electronics Ltd, Industrial Estate, Chandler's Ford, Hampshire
SO5 3Z R.

HOW IT WORKS
Logic instructions are transferred to and from the main board via a 16
way socket. Instructions go to IC27 on the main board via pinsl-7 and 14
and return from IC26, main board via pins 9, 10, 11, 12. For example,
when the fire button (PBS) is pressed, the main board detects this and
gates pin 1 of IC1a low (logic 0) via pin 11 of the socket. IC1 is wired as a
dual gated NOR astable and generates a pulsed tone signal to give the
'fire' sound.

IC2 and IC3 generate the heartbeat and saucer sounds in a similar
way except that these are gated on by a high (logic 1) at the respective
socket pins (12 and 10), and so NAND astables are required.

The hit sound is programmed into the software and is made
available at pin 9 of the 16 way socket.

IC4 acts as a summing amplifier, combining at pin 2 the outputs of
the three oscillators and the hit sound (via C7). R11-14 and R17 determine
the relative gain of each of the sounds. The output of IC4 is then
amplified by transistors Q1 and Q2.

PARTS LIST

Resistors all Y4 W 5%
R1,4,7,11,13,18
R2
R3
R6,12,15,16
R8
R9
R10
R14
R17
R19
R20 - 24

Capacitors
C1
C2, 6
C3
C4
C5
C7
C8
C9

Semiconductors
IC1
IC2,3
IC4
Q1,2

10k
680k
33k
8k2
6M8
220k
68k
6k8
56k
39k
lkO

33n polycarbonate
4n7 polycarbonate
150n polycarbonate
470n polycarbonate
47n polycarbonate
680n polycarbonate
470u 25 V electrolytic
4u7 16 V tantalum

CD4001
CD4011
LM358
BC212L

Miscellaneous
SW1,2 SPDT miniature toggle
PB1-6 momentary push buttons
131 2" diameter speaker
2 off 16 way D I L IDC (Insulation Displacement Connector)
PCB
Vero case

ETI DECEMBER 1980

PB2.START

PB3,RIGHT
PB4.LEFT

PB5.FIRE
PB6,HOLD

SW11COM)

SYV21COM)

45V

You can gamble on boosting your score to an all-time
record by ignoring the aliens for the moment and firing at a fly-
ing saucer, which zooms across the top of the screen every now
and then. The appearance of the saucer is heralded by its very
own unmistakable sonic trademark (in other words - the
racket it makes is different from the others). Keep banging away
at the aliens or divert your attack to the flying saucer? It's your
decision.

Construction
The unit is assembled on one PCB with a separate power

supply. Construction is straightforward provided that care is
taken and attention paid to the orientation of all polarised com-
ponents.

Begin by inserting all wire links and Veropins followed by
the IC sockets, resistors, diodes, capacitors and transistors. The
ICs should be inserted last, after all the wiring to the hardware
components has been completed.

The PCB fits neatly in the top left-hand corner of the
specified Verocase as shown in the accompanying
photographs.

A 200 mm length of 16 way Speedbloc ribbon cable using
DI L (dual -in -line) connectors at each end will have to be made
up. This cable will link the main board and sound board, com-
pleting the logic and power supply connections.

The pushbuttons (PB16) and difficulty switches (SW1,2,
mounted at the rear of the case along with the mains switch) can
now be wired up.

Finally, the loudspeaker is mounted at the top of the case, a
few drops of Super -glue being enough to fix it firmly into place.

After checking all is well, prepare for battle!

PB2.6 SW1 & SW2

el 2

OOR .6dQVypb=1 ao 065 c4 bofj

R .1 = R12

04

...613
LS1

I 0 4=1'0

Sc. Sc.
71 151 02

R 14 n

C8

RIO

C6

R16

SW1 & SW2 PB1 RESET

Fig.2. Component overlay.

Me

POWER CONNECTIONS ARE MADE VIA
THE 16 WAY PLUG

R13
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AAITRAD
The premier mail order house
specialising in quality products and
superior after -sales care.

SEIKO QUARTZ
LCD MEMORY -BANK CALENDAR WATCH

SPECIAL PRICE ONLY £49.95
plus 85p p&p. Usually £89 or over.

 Displays hour, minute, second,
month, day of the week and date in 12
hour indication - or 24 hour at the
touch of a button.

 Button touch also displays month and
year and dates for a designated
month with Sunday dates flashing.

 Stores dates in memory up to 11
ahead, flashes 'MEMO' on
designated dates.

 Illuminated time and calendar
display.

 Display flashes when battery nears
life end.

 Stainless steel case and wrist strap
(adjustable).

In presentation case with instructions.

A LIFETIME
WATCH AT A
BARGAIN -OF -A-
LIFETIME PRICE
Full refund if not
completely satisfied.

Mitrad, 68-70 High Street,
Kettering, Northants.
Tel: 0536 522024

This is o representative selection from /
the collection of guaranteed leading / Name
make and own brand watches offered / Address (block letters please;
through Mitrad's 7 day distribution
system and backed by Mitrad's own /
service organisation.
For complete product range, ring /i is Credit Card holders may telephone (0536) 522024 24 hours a day stating Card Number for immediate attention. All orders
or write for catalogue. / despatched within seven days, subject to availability. Full refund if not completely satisfied.
Trade price list available for ' Mitrad Registered in England No. 2554356. ETI
bulk orders. L
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To Mitrad, 68-70 High Street, Kettering, Northants.
Please send me:

MD609 watch(es) at £11.80 inc p&p

MD610 watch(es) at £17.80 inc p&p

Seiko Quartz watch(es) at £50.80 inc p&p

MD605 watch(es) at £12.80 inc p&p

Total value of my order £

MD606 watch(es) at £10.80 inc p&p

MD607 watch(e) at £10.80 inc p&p

MD608 watch(es) at £16.35 inc p&p

I enclose cheque/PO or debit my Access/Barclaycard No.

Signature



MD609 Gentleman's super slim flag date
alarm. Only 4mm case thickness. Continuous
display of hours, minutes, seconds and day;
optional display of date, month, year. 24 hour
alarm, alarm mode indication. Back light.
Infinitely adjustable stainless steel strap. Very
latest technology.
£10.95 + 85p p&p

MD610 Gentleman's dual time melody alarm
chrono. Only 5mm case thickness. Continuous
display of hours, minutes, seconds plus date
and mode indications. 'Running horse' chrono
to 1/10 sec, 12 hour alarm plays 30 seconds of
'Yellow Rose of Texas'. Infinitely adjustable
stainless steel strap.
£16.95 + 85p p&p

MD605 Ladies musical alarm chrono.
Continuous display of hours, minutes, seconds;
optional display of day, date, month. Auto
calendar. Chronograph with lap timing
facilities, to 1/10 sec. 24 hour alarm plays 30
seconds of Beethoven's 'Fur Elise'. Back light.
Infinitely adjustable stainless steel strap.
£11.95 + 85p p&p

MD606 Ladies five function fashion LCD watch
with 3 year battery. Continuous display of
hours and minutes, with month/date and date/
seconds available. Auto calendar. Only 6mm
case thickness. Back light. Infinitely adjustable
stainless steel strap.
£9.95 + 85p p&p

MD607 Ladies slim 'sugar coated' dress watch.
Continuous display of hours and minutes;
optional display of month and date. Auto
calendar. Back light. Integral watch and strap.
In gold or silver finish.
£9.95 + 85p p&p

MD608 Gentleman's musical alarm chrono.
Continuous display of hours, minutes, seconds,
plus day indication. Also month and date.
Chronograph with lap timing facilities, to 1/10
sec. 24 hour alarm plays 30 seconds o1
Beethoven's 'Fur Elise' or can be set to awaken
to a single note. Back light. Infinitely adjustable
stainless steel strap.
£15.50 + 85p p&p
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AUDIOPHILE
Ron Harris lends an ear to a trio of
record decks, from budget to
top -of -the -range, and dons
headphones to try the latest hip -
mounted hi-fi.

This month has seen the launch of the first (of the
many) Stowaway imitators - the Binatone "HipFi".
(At least it's a better name.) I haven't had a chance

to directly compare the two machines yet, but if the
demonstration they put on at the press launch is

anything to go by, Sony should be flattered but not
worried.

The Hipfi sells at £59.95, as against £95 for the
Stowaway and, at the launch anyway, the price
differential was audibly apparent.

To say it was unimpressive is being polite. To say it
sounded rotten is accurate. Impolite, but accurate.

There was a great deal of noise present in the sound,
as though the treble was being boosted somewhere
along the line, without the programme content at these
frequencies to justify it. The headphones in use were
comfortable enough, and folded flat for storage.

Overall, though, the sound was very undistinguished
- rather like playing a decent cassette with the Dolby
switched "out" on an encoded tape. HipFi, like
Stowaway, has no Dolby - maybe Binatone were using
encoded demo tapes without realising it? Most odd.

Tales Of Three Decks
Ever mindful of the call to consider budget audio

more seriously within these pages, Audiophile this
month takes a look at both ends of the Dual range of
record decks.

The new CS505 has set a rumour rebounding around
the halls that it is worthy of a high rank. Consideration
was thus made with due interest and deference.

The 731Q is Dual's present top -of -the -range direct
drive deck, with which the user is supplied a version of
the Ortofon LM30 pickup - last seen in Audiophile
hidden within an integral arm.

Just for good measure, Sony supplied me with a PSX
75 manifestation of their art, fitted with the new XL -44
moving coil pickup. Since this and the 731Q are direct
competitors I thought the comparison might prove
entertaining. The Dual has a slight edge in price, though,
as the XL -44 is vended separately and will cost around
£45 in most emporiums. It has been designed with the
aim of bringing the virtues of the XL -55 Pro into more
peoples' lives, by lowering the cost significantly.

C5505 - Table For All Budgets
This design is apparently meant to provide

competition for such as Sansui's 222 and JVC's QLA5R
decks. In order to reach a comparable price (approx £70)
Dual have opted not to supply a fitted cartridge - the
first time for them and a welcome development.

Features include a pitch control - unusual for a
belt drive such as this - four point suspension for the
whole turntable/arm assembly and a claimed ability to
track high quality cartridges. Dual make great play of
the arm fitted to the CS505 and on appearance it is a
claim hard to justify. As you can see from the photo, it
looks rather ordinary - old fashioned even.

Overall the deck is well constructed and is in stark
contrast to many 'flash' oriental offerings. After seeing it
around for a few weeks though, I still think it looks old
fashioned!

Cartridge fitting is not easy by any means, but then
without removable headshells or arms it never is. Dual's
system of using a sub -carrier, to which the pickup is
attached and which is clicked into place by the finger lift
is ingenious and works well.

I fitted the Empire 400TC cartridge initially, as I felt
this representative of the units that a 505 would be
expected to earn its living carrying around an LP groove.
Arm friction was commendably low.

Resulting Results
For a deck at this price the CS505 came through the

bench test well and barring accidents, or grievous bodily
harm, it is unlikely to intrude audibly to any significant
extent.

After a week or so of supplication I managed to
insinuate the 505 into a system next to the Sansui 222 -
the great competitor. The owner of said deck was not
keen at first - methinks he feared the voice of
comparison.
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Above: the Dual CS505 hi-fi record deck.
A good clean sound quality was obtained in play.

After an evening's listening to the decks - using the
Empire 400 - it transpired that both of us preferred the
sound of the Dual. It came across more convincingly,
with a much better mid range. Without trying a number
of different cartridges, there is no ultimate way this can
be taken to prove the Dual a better deck than the Sansui.
It does seem, though, that the CS505 can be taken as a
serious contender at least. Sound quality is undeniably
good, being less muddled than most decks at the price.

Finishing Touches
Comparisons such as this allow some standard to be

drawn, against which a number of people will be able to
reference the facts. Physically the Dual is probably not
as nice to use as the Sansui, but I would not expect this
to deter many people. The final arbitor should be the
sound quality and on that score the CS505 is a good
product.

Baby Bio (Tracer) Growth
Biotracers are back and there are likely to be more

of them this time. Last year Sony had a deck on the
market with an electronic arm, in which all movement
was sensed and controlled using linear motors. It cost
around £600 and apparently sold "reasonably well".

The idea was obviously too good to waste on the idle
rich and since then a horde of little Japanese genii has
been beavering away to bring the marvels of bionic
record playing to a wider audience. The result is the £270
PSX 75

Sony PSX-75 bionic record deck. Note the pillar in the background and the
prisms set into the turntable mat. These control record size indication.

The PSX 75 sells as a mid -price (eh?) general purpose
record deck, which has full electronic control of the arm.
Photoelectric cells are used with small prisms (mounted
inside the turntable mat!) to sense record size and there
is push button movement control over the arm from
outside the dust cover. Quartz -locked speed - naturally
- and a 'dial -on' tracking weight control are also
present. This means you can set the value while the deck
is actually playing a test record. Neat, that.

What I do not like, however, is the lack of a separate
bias control. Twiddling the tracking force automatically
selects a value for bias and this cannot be altered. I

found this meant I was having to set up cartridges to
higher forces than were usually needed to obtain secure
tracking. Not a vital issue, maybe, but an unnecessary
hindrance.

Traces of Trackers
Rather than using up half the words in the Oxford

Dictionary trying to describe the Biotracer principle,
deflect your eyes onto the drawing for details.
Incidentally, you too can have your very own copy of
this artwork. All you have to do is buy a PSX 75. The
diagram comes stuck on the dust cover as transparent
film!

There is no setting up to do with this deck, save that
required by the pickup. Arm height is adjustable too, so
that vertical tracking angle can be optimised - even the
arm rest moves up and down in time with the pillar!

Above: the XL -44 moving coil cartridge. It comes as part of its own headshell.

Above: the mighty linear -motor driven Biotracer pickup arm. On the next
page you will find an exploded diagram to explain the clever bits! xwpw,-

ETI DECEMBER 1980 49



MAGNET

VERTICAL VELOCITY SENSOR

MAGNET

COIL BOBBIN

COIL

COIL BOBBIN

I cot
VERTICAL LINEAR MOTOR

TONEARM

ARM LIFTER VELOCITY SENSOR

MAGNET

I COIL BOBBIN

COIL

HORIZONTAL VELOCITY SENSOR

Above: the ultimate in complexity/ Note the use of two linear motors along
each movement axis.

Sony supplied the deck with that XL -44 moving coil
cartridge, their new baby. I tried it out with a number of
head -amps, including the HA55 which Sony themselves
make and recommend, obtaining similar results each
time.

Disappointing I'm afraid. I liked the old XL -55 Pro,
but I couldn't get on with the XL -44 at all. I found it dull,
lacking in detail and with nothing to really justify the
exchange of fifty pound notes. Surprising that,
considering the pedigree, but it was always a relief to
return to my reference pickup, a Coral MC81 (which sells
around the same price incidentally) for the extra detail
and life.

Loading Arms
The PSX 75 itself is an excellent performer, however.

I tried a variety of top flight cartridges, including the
Coral, and was returned good results with them all. That
arm, bionic or not, has a fairly high mass and very high
compliance units, ie Goldring G900 IGC, are best left
alone. Moving coils work very well, so the loss is not an
horrendous one. If you still harbour any lingering wisps
of mistrust about auto -play decks, take a walk into a
dealers and have a play with this one.

Despite the little prisms, I'd still recommend anyone
who buys a PSX 75 to change the mat and play singles by
use of the arm transport controls. Both the Metrocare
mat and a GA Soundisc improved the mid -range
performance of the deck, with the Soundisc cleaning up
the bass considerably, too.

Overall, then, the deck is a good product, well suited
to its intended market and sensibly priced. The finish is
immaculate as one would expect, with the controls
working well at all times.

ZERO BALANCE CONTROL

ARM FRAME

BALANCE WEIGHT

SUPER HARD ALLOY PIVOT SHAFT

PRECISION ANGULAR BEARING

PRECISION RADIAL BEARING

--ARM HEIGHT ADJUSTMENT LEVER

--LINEAR MOTOR FOR ARM LIFTER

HORIZONTAL LINEAR MOTOR

-t-MAGNET
--COIL BOBBIN

HORIZONTAL DRIVER COIL

--DETECTION SHUTTER

-I-PHOTO TRANSISTOR

NON -CONTACT RECORD SIZE END SENSOR

Duelling With A Dual
As a direct competitor with the Sony, the Dual 731Q

could not be more of a contrast. The arm is the exact
opposite of the Biotracer. Dual have gone for refining
the simplest method possible and concentrated upon
resonance suppression. As you can see from the diagram,
the counter weight is a complex affair and there is

provision to 'tune' the arm/cartridge resonance for
individual pickups, to give best bass performance.

Like all Dual decks (except the CS505) the 731Q
arrives with resident cartridge - in this case an Ortofon.
I reviewed the LM30 in Audiophile only recently (June 80
issue) and would refer Seekers Of The Tiniest Detail
thence. Suffice it to say here, that this is a low mass, high
compliance design, capable of excellent sound quality.

The 731Q has quartz speed lock and pitch control,
just to be different. Here, however, the pitch lock is not
disengaged if you alter the speed from nominal. Now
you can have accurate 32 RPM, if the mood takes you.
Why anyone would want a deck that ran at the wrong

Above: the 731Q top -line Dual. Quartz of course.

e"*
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NEWS: Audiophile

speed accurately is quite beyond me. Maybe the
orchestra were a little slow one day? Speed 'em up lads!
It's all quartz -locked!

Very silly.
Once again, here is an expensive record deck with a

mat fitted to it that would be better employed under a
plant pot. In this case it is really bad and Dual should sell
off their stocks, as floppy frisbees or something, quick,

-4,-it

-,.a -$ J.-k -1 A..., -$-it ....i

A cut -away of the Ortofon cartridge
fitted to the 737 turntable. Note the
spring fitting.

Above: being a bit fond of cut -away photos, Dual supplied this shot of
the 731Q circuitry. More complex than a belt of rubber is it not?

Above: even the counter -weights are complex these days. This shows the
Dual's ability to mass -tune the resonance of the pick-up arm and cartridge
assembly. Dead clever these continentals.

and look to something more substantial. The difference
in the sound of the 731Q with a good sensible mat fitted
was astounding.

With a Spectra or Metrocare in place the
Dual/Ortofon is a fine combination and good value for
money - as purchased, however, it simply does not
allow the LM30 to do its stuff. Come on Dual, give
yourselves a chance!

Comparative Studies
I suppose having mentioned the competitive links

between the two decks, the question which remains to
be answered is which of the two, Sony or Dual actually
represents better value for all that money. The nice thing
here, for me, is that the two products are so totally
different in their approach to a common end that
sidestepping a final choice is easy!

The Sony offers a better finish, better ergonomics
and leaves the choice (and the cost) of pickup to the
user. The Dual offers a very high quality cartridge as part
of the package, at a lower price overall, and a very good
arm which is tunable for a range of cartridges. Trouble is,
having supplied you with a pickup in the first place,
chances are you're never gonna use the facility to its
fullest extent.

If you like the sound of the Ortofon LM30, then the
Dual 731Q will probably be for you. Anyone who doesn't
is stuck with it, it seems. Including a cartridge in a deal
with a turntable invariably means you're selling the
sound of the cartridge rather than the deck. Dual must
be happy with the idea at least.

If for no other reason than that, I'd tend to prefer the
Sony and go my own way with pickups. Either way you're
going to need a new turntable mat and a fairly big shelf
to take the deck, as neither of them is exactly compact.

At the price it is worth noting that £210 would buy
you a TD160S and SME Series IIIS - a combination
which would sound better than either, albeit at the cost
of considerably more trouble to set-up, adjust and use.

Trailing Off
Next month we're giving the once-over to the two

Pioneer cassette decks, namely the CT -200, which is the
new low price metal deck and the CTF-1250, the not -so -
new, not -so -low -price flagship design.

DUAL
CS505

SONY
PSX 75

DUAL
CS731Q

WOW AND
FLUTTER: ±0.05% 0.035% ±0.025% (ALL DIN)
SIGNAL-TO-
NOISE RATIO: 69 dB 79 dB 75 dB (ALL DIN B)
START-UP
TIME (to 331/2): 2 S 11/2 S 2S
SUSPENSION: 4 point -

spring
4 point -
spring

TRACKING
ERROR: 0.16°/cm +2,-1° 0.16°/cm
TRACKING
WEIGHT
RANGE: 0-3 g 0-3 g 0-2 g
CARTRIDGE
WEIGHT
RANGE: 2 g-10 g 1 g-15 g 2 g-9 g
APPROX.
PRICE: £70 £270 £240 (inc. cartridge) ETI
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(171etac ELECTRONICS ft
TIME CENTRES

QUARTZ LCD
11 Function
Slim Chronograph

12:31T;
Hours mins secs

8111TH
Month date day

gala
Min secs 1 / 10 1 /100

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

SAME DAY DESPATCH
M3 Price includes POST & PACKING

Price only
£7.95

Also available:
SOLAR CHRONOGRAPH
M9 Price £11.95

QUARTZ LCD
ALARM
with Snooze Alarm

12:304"
Hours mins secs

8111TH
Month date day

7:30R
Alarm

6 functions plus Alarm.
Conference signal,
5 minute snooze alarm,
Conference signal sounds
4 secs. before main alarm
to give advance warning
and an option to cancel.
Snooze sounds 5 mins.
after main alarm and is
always preceeded by the
conference signal.

41.111111111 018116
.1111 11110111.
MONO IAN.

Price only
SAME DAY DESPATCH. £7.95
M4 Price includes POST & PACKING

QUARTZ LCD
ALARM CHRONOGRAPH
with 12/24 display

12:30Fs
Hours rnin. secs

B 19m
Month date day

000
Min sec 1 1 Oth

7:30R
Alarm

Hours, mins, secs, day
of week. Month, date,
day of week, alarm,
hour, mins., a.m./p.m.
24 or 12 hour display
mode. Alarm test.
Chronograph, lap
time, stop watch 1/10
secs.

4111{l'ar it =IMO.

EZINIO SID

Price only
£11.95

Also available:
SOLAR ALARM CHRONO
M7 Price £17.95

M64 Price includes POST & PACKING

QUARTZ LCD
Ladies Day Watch
Hours, mins., secs., day,
date, back light, auto
calendar.

12:30
Hours mint

ILI
Month dale

:1-15
sect

Fully adjustable bracelet.
Only 25 x 20mm and
6mm thick.
Silver or Gold.
M15 SAME DAY DESPATCH. P.&P. included

QUARTZ LCD
Ladies Cocktail Watch
Beautifully designed with a very thin bracelet.

12:30
Hollis mins

Month date

Lls
Secs

Hours., mins., secs., day, date,
backlight and autocalendar.
Bracelet fully adjustable to
suit slim wrists.
State Gold or Silver finish.
Only 25 x 20 x 6mm.
M18 SAME DAY DESPATCH.

La.

Price only
£10.95
P.& P. included

METAC GUARANTEE
All METAC products carry 12
months guarantee and we also
refund your money if not satis-
fied with our goods or service in
the first 10 days.
METAC's well equipped service
centre minimises service delays.
Please note, we do not delay
your order to clear cheques.
Telephone your order using

Barclaycard/Access
Number on on l

HANIMEX Electronic LED
Alarm Clock
Features and Specification:
Hour, minute display. Large LED display with
p.m. and alarm on indicator. 24 Hours alarm
with on/off control. Display flashing for power
loss indication. Repeatable 9 -minute snooze.
Display bright/dim modes control. Size: 5.15"
x 3.93" x 2.36" (131mm x 11mm x 60mm).
Weight: 1.43 lbs (0.65 kg).

M13

Price only

£10.20
Mains operated.

Thousands sold!

QUARTZ LCD
5 Function
GENTS/BOYS
Hours, mins., secs.,
month, date, auto
calendar, back light,
quality metal
bracelet. 6mm thick.

12:30
HO,,,, 111,15

B fy
Month date

Lis
Secs

nri

H

Price only
M1 SAME DAY DESPATCH. £5.95 P.&P. included

03272 - 1Q""
5983

24 hour answering
service

OR COMPLETE
Tk-k

COUPON

WHOLESALE MAIL ORDEF
Send for our trade price list and order

details. Sell our products to your
friends and earn yourself

£££'s



NEW 24 HOUR
DESPATCH SERVICE

METAC have opened a new even
faster Mail Order and Service
Centre at DAVENTRY. Orders
received before 3.30 p.m. will be
despatched same day.

VISIT OUR ELECTRONIC TIME
CENTRES AND SEE ONE OF THE MOST
IMPRESSIVE QUARTZ WATCH RANGES

IN BRITAIN

QUARTZ MELODY
Alarm Chronograph
INCREDIBLE WATCH 34 Functions

6?r

3120Un)I

Count -down Timer

8.511

Alarm

Time Zone

nn nn nn,uu.uu uu

Chronograph

5 independent working modes,
day of week in English, French
or German. (Just select the one
you like). Hours, mins., secs.,
day, date, countdown alarm,
dual time zone, 1 /100th sec.,
stopwatch. Lap/split time,
1st and 2nd place times.
Melody test function.

M30 SAME DAY DESPATCH.

H

Price only
£16.95

Price includes
POST &
PACKING

METAC I N

LONDON
327 EDGWARE ROAD, LONDON, W2

01-723 4753

58 QUEENSWAY, LONDON, W2
Opposite Bayswater Tube Station

Shop open 12 hours/day, 7 days/week

Situated in the heart of London's fast-moving electronics area. A
very large selection of watches and consumer electronics
products. Also many bargain discount/sale items.

2nd only to Oxford Street, this is London's round-the-clock
international tourist area. An excellent selection of expensive
famous watches. plus all the popular models.

METAC IN

NORTHAMPTON
11 ST. GILES SQUARE, NORTHAMPTON

Tel (0604) 39550

An excellent selection of watches and electronics. This shop also
has televisions and video recorders to rent or buy.

SEIKO ALARM
CHRONOGRAPH

With WEEKLY Alarm,
Hours, mins., secs.,
month, date, day,
am/pm. Weekly alarm
- can be set for
every day at designated
time, e.g. 6.30 am on
Monday, Wednesday
and Friday. Alarm set
time displayed above
time of day. Full
stopwatch functions,
laptime, split etc.

SAME DAY
DESPATCH.
M10

Price only
£49.95

including POST & PACKING

POST COUPON TO:

METAC IN

DAVENTRY
67 HIGH STREET, DAVENTRY

P
Situated in the middle of Daventry, only a short walk from Metac's
Mail Order Centre, the shop stocks a wide range of watches and
consumer electronic products. You may also rent or buy
televisions and video recorders here.

METAC IN

LEICESTER
OMNI SHOPPING CENTRE, 27 MARKET STREET

LEICESTER

Situated in the Omni walk -round shopping centre. Metac at Omni
stocks an excellent range of quality watches at very attractive
prices

=MaliMb

NEW SEIKO

SEIKO

BEL-TIME

BEL-TIME

BEL-TIME
BULER
CASIO

OTRON

TRAFALGAR

ALSO IN STOCK
Digital -Analogue
Alarm
Chrono
James Bond Memory Bank
Now only
Pico -Quartz
50 Function
All Singing, all Dancing
Wrist Computer

Alarm

£73
£39

£29.95
£12.95

Chronograph £10.95
Swiss Digital and Quartz -Analogue Collection
Alarm Chrono. Lowest price anywhere Send for
details
Korean Waterproof Ladies' and Gent's Solar
Alarm Chronographs, etc.
Digital -Analogue
Alarm Chronograph £29.95

Also large selection of popular Dual -time, Alarm, Countdown
Musical Ladies' and Gent's Watches

WANT TO KNOW HOW
THEY WORK?

Send El and we will send you the 40 -page Watch Report A
technical survey which describes in detail the function and
operation of electronic watches in a completely unbiased and
objective way

MAIL ORDER
Mail Order is a safe and simple way to purchase goods. You are
well protected by the consumer mail order laws and at Metac we
combine a fast service with a genuine 10 -day home approval
scheme. You may examine any merchandise purchased through
our mail order division, in your own home for 10 days at no cost to
yourself All postal charges are pre -paid by Metac.
For more information on Meter mail order products send for our
free literature, brochure and watch -care leaflets, to
METAC ELECTRONICS LITERATURE, 47 HIGH STREET,
DAVENTRY, NORTHANTS.

METAC (24 hour despatch centre), FREEPOST, 47a High Street, Daventry, Northants.

PLEASE COMPLETE BOTH COUPONS

FROM:

I enclose P.O./Cheque value

Barclaycard/Access No.

Name

Address

I

Please send me I METAC ELECTRONICS & TIME CENTRE, (ETI)

167 HIGH STREET, DAVENTRY, NORTHANTS.

I I
I

I

Name

Address

POST, PACKING AND VAT INCLUDED IN PRICE. mi/



AND THERE'S MORE WHERE THIS CAME FROM
It's a long time since one of our adverts was presented in 'list' form - but simply because we do not try to squeeze this lot in every time
doesn't mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices

and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).
LINEAR ICs - NUMERIC LISTINGS TTL N and LSN

TBA120S 1.00 KB4413 1.95
L200 1.95 KB4417 1.80 74008 0.13

U237B 1.28 TEA4420 2.25 741500 0.20

112478 1.28 6134420B 1.09 74018 0.13

U2578 1.28 684423 2.30 74LS01 0.20
1126714 1.28 KB4424 1.65 74028 0.14

I2(3018 0.67 KB4431 1.95 741502 0.20

1AM30IN 0.30 684432 1.95 74038 0.14

12(308/1 0.96 KB4433 1.52 74LSO3 0.20

M3088 0.65 684436 2.53 74048 0.14

LM3398 0.66 684437 1.75 74LSO4 0.24
12(3488 1.86 KB4438 2.22 7405N 0.18

LF351N 0.38 KB4441 1.35 741505 0.26
L.F353N 0.76 KB4445 1.29 7406N 0.28

114374N 3.75 884446 2.75 7407N 0.38

LM3808-14 1.00 884448 1.65 7408N 0.17

1.83808-8 1.00 NE5044N 2.26 741508 0.24

1.143818 1.81 NE5532N 1.85 7409N 0.17

ZN419CE 1.95 SD6000 3.75 741509 0.24

NE5440 1.80 SL6270 2.03 7410N 0.15

NE5558 0.30 SL6310 2.03 741510 0.24

NE5568 0.50 SL6600 3.75 74118 0.20

8E5608 3.50 SL6640 2.75 741.811 0.24

NE562N 4.05 SL6690 3.20 7412N 0.17

N65648 4.29 816700 2.35 7413N 0.30

NE565N 1.00 ICL8038CC 4.50 7414N 0.51

NE5668 1.60 MSL9362 1.75 741515 0.24

NE5708 3.85 MSL9363 1.75 7416N 0.30

SL624 3.28 7417N 0.30

TBA651 1.81 HA11223 2.15 7420N 0.16

uA7098C 0.64 HA11225 1.45 741820 0.24
uA709PC 0.36 14512002 1.45 74218 0.29

uA7108C 0.65 HA12017 0.80 74LS21 0.24

uA710PC 0.59 8512402 1.95 7423N 0.27

uA74101 0.66 74258 0.27

uA741C8 0.27 HA12412 1.55 7427N 0.27

uA747C8 0.70 LF13741 0.33 741527 0.44

uA748CN 0.36 SN76660N 0.80 7428N 0.35

uA753 2.44 741,828 0.32

FREQUENCY DISPLAYuA758 2.35 74308 0.17

TBABIOAS 1.09 & SYNTHESISER ICs 741830 0.24

TBA8208 0.75 74321 0.25
TCA940E 1.80 5551056 3.75 741,832 0.24

TIZ41028 2.11 SAA1058 3.35 7437N 0.40

T11s1026 2.11 SAA1059 3.35 7438N 0.33
TD41054 1.45 11C9012C 14.00 743538 0.24
T1141062 1.95 1.141232 19.00 74#08 0.17

TEA1072 2.69 LN1242 19.00 741540 0.24
TEK1074A 5.04 851.2318 3.84 74418 0.74
TM1083 1.95 MSM5523 11.30 7442N 0.70
IT141090 3.05 MSM5524 11.30 74LS42 0.99

RA1137 1.20 8945525 7.85
1151196 2.00 M945526 7.85
1451197 1.00 852(5527 9.75 4043 0.85

T1A1220 1.40 149455271 9.75 4044 0.80

12(1303 0.99 ICM7106CP 9.55 4046 1.30

12(1307

MC1310P
1.55

1.90
ICM7107CP 9.55
ICM721613 19.25

4047
4049

0.99
0.52

MC1330 1.20 ICM7217A 9.50 4050 0.55

MC1350 1.20 SP8629 3.85 4051 0.65

3351370 1.90 SP8647 6.00 4052 0.65

RA1388 2.75 95H9OPC 6.00 4053 0.65

TD4I490 1.86 HD10551 2.45 4063 1.09

MC1496P 1.25 HD44015 4.45
4066 0.56

SL1610P 1.60 HE12009 6.00
4068 0.25

SL1611P 1.60 HE44752 8.00 4069 0.20

S11612P 1.60 4070 0.20

S116I3P 1.89 4071 0.20

SL1620P 2.17 CMOS 4000 SERIES 4072 0.20

SL1621P 2.17 4073 0.20

SL1623P 2.24 4001 0.17 4075 0.20

SL624C 3.28 4000 0.17 4076 0.90

SL1625P 2.17 4002 0.23 4077 0.20

SL1626P 2.44 4008 0.80 4078 0.20

SL1630P 1.62 4009 0.58 4082 0.20

SL1640P 1.89 40108 0.58 4093 0.78

SL1641P 1.89 40115E 0.20 4175 0.95

TDA2002 1.25 4011B 0.20 4503 0.69

T052020 3.00 4012 0.55 4506 0.51

dL122425 3.05 4013 0.55 4510 0.99
ULN22838 1.00 4015 0.95 4511 1.49

CA30801 0.70 4016 0.52 4512 0.98

CA3089E 1.84 4017 0.80 4514 2.55

CA3090A0 3.35 4019 0.60 4518 1.03

053123E 1.40 40208 0.93 4520 1.09

CA3130E 0.80 4021 0.82 4521 2.36

CA3130T 0.90 4022 0.90 4522 1.49

CA3140E 0.46 4023 0.17 4529 1.41

CA3189E 2.20 4024 0.76 4539 1.10

MC3357P 2.35 4025 0.17 4549 3.50

1839008 0.60 4026 1.80 4554 1.53

M39098 0.68 4028 0.72 4560 2.18

11439148 2.80 4029 1.00 4566 1.59

J439158 2.80 4030 0.58 4568 2.18

804400 0.80 4035 1.20 4569 3.03

884406 0.60 4040 0.83 4572 0.30

Y84412 1.95 4042 0.85 4585 1.10

Please send an
SAE with all
enquiries.

Access/Barclaycd
(min £5 please)
Callers welcome

7443N 1.15 7415112 0.38
7444N 1.12 7415113 0.38
7445N 0.94 7415114 0.38
7446N 0.94 74118N 0.83
741547 0.89 74120N 1.15
7448N 0.56 74121.N 0.42
741548 0.99 74122N 0.46
741549 0.99 74123N 0.73
7451N 0.17 7415124 1.75
74LS51 0.24 74125N 0.38
7453N 0.17 7415125 0.44
7454N 0.17 741288 0.57

741554 0.24 7415126 0.44
74LS55 0.24 74128N 0.74
74608 0.17 74132N 0.73

741563 1.24 741.5132 0.78

74708 0.28 7415136 0.40
7472N 0.28 74L5138 0.60
7473N 0.32 74141N 0.56

74LS73 0.38 74142N 2.65
7474N 0.27 741438 3.12
74LS74 0.28 74144N 3.12
7475N 0.38 7415145 0.97
7476N 0.37 74147N 1.75
741576 0.38 74148N 1.09
741578 0.38 7418148 1.19
74808 0.48 741508 0.99
74818 0.86 74151N 0.55
7482N 0.69 741S151 0.84
74858 1.04 74153N 0.64
74LS85 0.99 74L5153 0.54
74LS86 0.40 74154N 0.96
7489N 2.05 741558 0.54
7490N 0.33 741S155 1.10
741890 0.90 74156N 0.80
74918 0.76 74157N 0.67
741.991 1.10 741.8157 0.55
7492N 0.38 7415158 0.60
741,892 0.78 74159N 2.10
7493N 0.32 741608 0.82
741.593 0.99 7415160 1.30
7494N 0.78 741618 0.92
74958 0.65 7415161 0.78
741595 1.14 745162 1.30
7496N 0.58 74163N 0.92
741596 1.20 7415163 0.78
7497N 1.85 74164N 1.04
741.8107 0.38 7418164 1.30
74109N 0.63 74165N 1.05
741.5109 0.70 741,8165 1.04
74110N 0.54 74167N 2.50
74111N 0.68

VOLTAGE REGULATORS

78series 0.95
79series 1.00

78Mseries 0.65
781series 0.35
791.05 0.85
78MGT2C 1.75

79MG12C 1.75
72304 0.65
L200 1.95

1141412 0.75
NE5553N 1.25
114317MP 1.48
1M337MP 1.48

MICROMARKET

80805/2
8212
8214
8216
8224

8251
8255

6800P
6810
6820
6850
6852

MC2708
2114
4027
2102
2112
2513
HM4716
811597

7.50

2.30
3.50
1.95
3.50

6.25
5.40

7.50
5.95
7.45

4.90
4.85

7.50
6.50
5.78

1.70
3.40
7.54

4.50
1.25

PRICES EXCLUDE VAT PLEASE ADD 15%
Postage 35p per order. CWO please. ('UK only)

7415169 2.00
741708 2.30
7415170 2.00

7415174 1.20
74175N 0.87
741S175 1.10
74176N 0.75
741778 0.78
741818 1.65
7418181 3.50
7418183 2.10
741848 1.35
74185N 1.34
74L5190 0.92
74192N 1.05

74L5192 1.80
74193N 1.05
7418193 1.80
741948 1.05
74196N 0.99
7415196 1.10
7415197 1.10
74198N 1.50
741998 1.60
7415247 0.93
7415257 1.08
7415260 1.53
7418279 0.52
74L8283 1.20
7415293 0.95
7415365 0.49
7415366 0.49
741S367 0.43
741.8368 0.49

74LS374 1.80
7415377 1.95
7415379 1.30
7415393 1.40

VARICAP
TUNING DIODES
BA102 0.30
BA121 0.30
171210 0.30
101.20413 0.36

81310513 0.36

BB109 0.27
MVM125 1.05
88212 1.95
KV1210 2.45
KV1211 1.75
KV1226 1.95
KV1225 2.75
KV1215 2.55
KV1225 2.75

SWITCHING AND
PIN DIODES

SHOTTKY DIODES
186263 0.62
BA182 0.19
BA244 0.17
85379 0.35
15151061 0.95

SIGNAL DIODES
& RECTIFIERS

184148 0.06
1344001 0.06
144002 0.07
1N5402 0.15
0A91 0.07
AA112 0.25
BRIDGES:

1A/50V 0.35
6A/200V 0.75

TOKO COILS AND FILTERS
SEE THE EXTENSIVE SECTION
IN OUR NEW PRICE LISTS AND
CATALOGUE

LF/HF FIXED INDUCTORS
-FULL E12 RANGE
7135 series luH-InM

8341 series

100W -33mH
IORB series
33mH-120mH
IORBH series
120m11-1.511

PIEZO SWNIER
P82720

0.16

0.19

0.33

0.55

0.44

CRYSTAL FILTER PRODUCTS

10.72(142 2 POLE TYPES:
108155 15KHZ BW 2.49
10.7MHZ 8 POLE TYPES:
1%14131 156Hz BW 14.50
H4402 7.5KHZ BW 15.50
10822D 2.4KHZ SS8 17.20
HF FIRST FILTER:
1334F8A 34.5MHz HF 32.00

RADIO CONTROL CRYSTALS

(No splits available)
AM TX: -

3rd CT 30pF 140256 1.65

AM/FM RX: -

3rd CC 30pF HC25U 1.65

FM '15 :-

Fund 20pF 1402531

Pairs FM

Pairs AM

1.85

3.25

3.10

CRYSTALS
32.768 kHz 2.70
100kHZ 3.85
455kHZ 5.00
1.0MHz 3.00

3.2768MHz 2.70

4.000MHz 2.00
4.19439MHz 2.30
6.5536MHz 2.10

10.0MHz 2.50
10.6985MHz 2.50
10.7015MHz 2.50

10.245MHz 2.50
10.7MHz 3.00

11.52Miz 2.50
100MHz 3.00

ambit
INTERNATIONAL

LEDs

5MM RED 0.12
3MM RED CLEAR 0.15
3MM RED 0.15
2.5 X 5MM RED 0.17
5MM GREEN 0.15

3MM GN CLEAR 0.16

3MM GREEN 0.16
2.5 X 5MM GN 0.20

5MM YELLOW 0.15
3MM YELLCW CL 0.16
3MM YELLEN 0.18

2.5 X 5MM YE 0.20
5MM ORANGERED 0.20

5MM ORA CI, 0.29
3MM ORANGERED 0.19
2.5 X 5MM ORA 0.24
5MM INFRA RED 0.56
BP441 IR (ST 1.51
IR OFT CPLR 1.44
5MM CLIP 0.04

LCDs

3.5 digit
4 digit
5 digit

9.45
8.95
8.95

SMOTTKY DIODE PAL
MIXERS (SBLI.MD108)
SBL1 1-500MHz 4.25

SBL1-8 .1-200MHz 4.55

SBL1-X 10-1000MHZ 5.75
SRA1 .5-500MHz 8.45
SRAI-1 .1-500MHz 9.25

SRA18 .5-500MHz 13.35
SRA3 .025-200MHz 10.25

TRANSISTORS CAPACITORS
AUDIO DEVICES All 5mm or less spacing

BC237 0.08
13C238 0.08 CERAMIC 50v

BC239 0.08
182, 383,487,61.8

BC307 0.08
BC308 0.08
BC309 0.08

81,2,10P,15E,18P..0.04
228,278,308,47P
561.,68P,82P,100P.0.05
150P,220P,27UP

80413 0.10
BC414 0.11

/30P,390P,470P...0.055

BC415 0.07
180,282,383,487..0.06
ION (0.01uF)....0.05

60416 0.08
80546 0.12
80556 0.12

228,478 0 06
1008,2208 0 09
MONOLITHIC CERAMIC

BC550 0.12
BC560 0.12

108,100N 0 16

BC639 0.22 FEFITHIC

BC640 0.23 1NU SraTER IN....0.09
2SC1775 0.18 POLYESTER (SIEMENS)
2SA872A 0.14

10mm LEAD SPACING
2813666A 0.30

28.13646A 0.30
108,228,338 0 17
478,688,1008 0 19

2SD668A 0.40 2208,470N 0 22
2813648A 0.40

2SD760 0.45
luF 0 29

288720 0.45 POLYESTER (GENERAL)

2502546 0.19 10mm LEAD SPACING
28A1084 0.20 108,158,228,338..0.06

2502547 0.19 478,688,1008 008
2551085 0.20 220N 0 11

AUDIO POWER 20mm LEAD SPACING

DEVICES 2208,3308,4708...0.18

2SB753 2.34 MYLAR

2SB723 2.34 5nan LEAD SPACING

2SK133 3.00 180,108,228,318..0.08
2SJ 48 3.00 1008 0 09

2SK134 3.10 20mm LEAD SPACING
2SK135 3.75 220N,470N 0.17

283 50 3.75 POLYSTYRENE
BD535 0.52
BD536 0.52
80377 0.33

10P,15P,18P,22P,
27P,47P,56P,68P..0.08
100P,180P,220P,

BD378 0.33 270P,330P,390P...0.09
80165 0.30 470P,680P,820P...0.10
BD166 0.31 180,182,185,188..0.11
SMALL SIGNAL 282,287,303,389..0.12
RF DEVICES 487,586,688,108..0.13

8E194
95195
BF224
85241
BF274
85440
85441

0.18
0.18
0.22
0.18
0.18
0.21
0.21

BF362 0.49
BF395 0.18
85479 0.66

856795 0.55
BFR91 1.33
BFW92 0.60
BFT95 0.99
BFY90 0.90
40238 0.85
RF POWER
DEVICES

TANTALUM BEAD CAPS
16v: 0.22,0.33,
0.68,1 0 0 18
16v: 2.2,4.7,10..0.19
6v3: 22,47 0 30
10v: 22,100 0 35

ALLMAINELECTROLYTICS
RADIAL IVERT. MOUNT)
(uF/voltage)
1/63,2.2/50,4.7/35
10/16,15/16,22/10
33/6.3 0 oe
22/16,33/10,
47/10 0 09

10/63,22/50,33/50,
47/16,100/16 0 10
47/63,100/25,220/16

VN66AF 0.95 I 470/6.3 0 12

283866 0.85 100/63,470/16,
0 18SMALL SIGNAL 1000/10

RF FET/MOSFET 1000/16,470/63...0.23
1000/63,2200/16..0.30
3300/25 0 69
1000/100 0 88
10000/70 3 00

BF256 0.38
2SK55 0.28

256168 0.35
J310 0.69

J176 0.65
40823 0.65
40673 33151

3SK45 0.49
3SK51 0.54
3SK60 0.58
MEM680 0.75
8E961 0.70
8E960 1.24

38K48 1.64

LCD Module

CM161.
Miniature clock,
12/24 hr., alarm,
day, date,

backlight

All for 9.95

AXIAL (80810. MOUNT)
1/25,4.7/16,6.4/25
10/16 0 08

4.7/63,22/10,22/16

33/16 0 09
47/25,100/16 0 10

100/25 0 11

1000/16 0 25
2200/16,1000/25..0.36
1000/35,4700/16..0.45
1000/50 0 58

RESISTORS
0.29W, 5% 612 CAROM
lohm-1014 0 02
0.25W 1% 612 METAL FILM
1.lohm-1M 0 05

HORIZ CARBON PRESETS
10mm TYPE
100ohms-285 0 12

HORIZ cumer PRESETS
lk, 10k 0 27

CWO PLEASE Commercial MA terms on application
Goods are offered subject to availability, prices subject
to change - so please phone and check if in doubt

200 north Seruice Road, Brentwood, Essen

CATALOGUES
2 & 3....60p ea
4 75p
(4 inc. rev. of
part 1)

ALL PARTS:
£1.75

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG



FEATURE

PIN 14

TECH TIPS

COPT R ICIIT MOOMAGS I id

2M7

ICI

CMOS Tester
C. Jordan, Sompting

This circuit was designed to test 4001
and 4011 devices which were suspected
of being damaged due to static from

OUTPUT
10,,

erte'

1k0

LED2

S.
OUTPUT

NOTE
IC1 IS IC UNDER TEST
01, 2 ARE BC108

PBl

t -L 0-0
96

.1.

16V
ANT

0
-9V

careless handling. Two gates on each
side of the 14 pin DI L package are
tested independently. Each pair is con-
nected as an astable, the timing
capacitor being switched to allow the
device to oscillate at two different fre-
quencies.

The output of the astable is fed to a
transistor which acts as a buffer, driving
the LED and providing an audio output
to a crystal earpiece. PB1 should be
a push -to -make type, so that it is im-
possible to insert or remove a device
with the power on. Although intended
to test 4001 and 4011 devices, it will also
quite happily test 4030, 4071, 4077, 4081
and 4093.

Digital Clock Switch
R.D. Pearson, Sheffield

This circuit was designed for a digital
alarm clock such as the Hanimex alarm
clock sold by ETI's marketplace. It will
switch an appliance such as a light or
radio on or off manually using push-
button switches and will also switch the
appliance on when a negative output
from an alarm clock triggers it.

IC1a,b form a flip-flop driving the
relay via Q1 or an LED via IC1c,d. Input
triggers are provided by PB1 and PB2
which are suppressed by R3, C3 and R4,
C4 to prevent erratic operation from
mains transients and interference.

The ON input trigger to IC1 a is driven
by a negative pulse from a digital alarm
clock. The easiest place to find this is on
the loudspeaker of the clock using a
multimeter or 'scope across the speaker
terminals when the alarm is bleeping.
The negative output is connected to the
trigger input and the positive output to
0 V.

IC1c,d provide a flashing LED indica-
tion that the alarm is on. If desired,
switch SW1 may be connected in series
with the loudspeaker.

T 1 240V

ITNOP rcet.T RIGGER

FROM CLOCK

ALARM
CLOCK

OUTPUT
Ve WHEN

ALARM IS ON

ALARM
LOUDSPEAKER

eVe WHEN
ALARM IS ON

R7
680R

143

40

DV

RLA1 (CONTACTS
TO SUIT/

TO APPLIANCE
RADIO, LIGHTS
ETC

68OR

LED1
RESET OV4

(CL,c0Pv IGHT NOOVIAGS Ltd

Tech -Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ETI is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Drawings should be as clear

as possible and the text should preferably be typed. Circuits must not be subject to copyright. Items for consideration should be sent to ETI
TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London WC2H OEE.
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Noise Limiter
J.P. Macaulay, Crawley

This design depends on the masking ef-
fect of high frequency signals on the
noise. IC1 b, R3, R4, C1 and C2 form a se-
cond order filter with a turnover fre-
quency of 1 kHz. Differential amplifier
IC1a subtracts the bass -only output at
the output of IC1b from the full range
input signal to leave treble and noise.
This signal is full wave precision rec-
tified by IC1d and IC2a and the resulting
DC applied to the non -inverting input of
IC2b. The inverting input samples a DC
voltage from the slider of RV1, which
forms a voltage divider with R16.

IC2b is used without feedback and
thus acts as a comparator. When RV1 is
properly adjusted, a positive -going
pulse appears at the output each time
the treble component of the input
signal exceeds the noise level.

This pulse is fed into IC2c which, with
the associated components, forms a
negative peak detecting and hold cir-
cuit.

This in turn is fed into the gate of Q1,
which is used as a variable resistance in
the feedback loop of IC1c. This last op
amp is operated as a simple audio mixer
which recombines the bass and treble
components of the input signal. Thus
the treble part of the signal is used to
switch itself through only when this part
of the signal is greater than the ambient
noise level. The result is a signal which
sounds considerably better than the
original, whilst losing the minimum of
detail.

V IN Cl
100

2n2

k9 -15V

NAAC
R12
100k

.9-15V

R16
100k

r4V:17

V OUT

R14
47k

R15
100k

IC2b

1C2

D2
19914

©COPYRIGHT MODMAGS Ltd
NOTE:IC 7,2 R10
ARE LM324 100k

R17
1k0

T1C4
00,

Telephone Warning
Buzzer
D. Tate, Melksham

This circuit uses the LM339, a quad
comparator with open collector out-
puts. IC1a has a cheap magnetic
telephone pick-up coil (of the type sup-
plied by Maplin which can stick to the
side of a telephone using the built-in
sucker) attached across its inputs. The
positive input is also tied to half supply
voltage using a low current resistor

PP3 OR
SIMILAR

56

.5

33k

TELEPHONE ICK
UP COIL R5

10k

3
1k0

R2

fi

33k

chain. R4 provides some feedback
hysteresis. When no input signal is pre-
sent, the output is dependent on the
particular device in use, so it is decoupl-
ed from IC1b, whose output is then pull-
ed high by R7. Thus comparator IC1c
holds the transistor switched off.

When a signal is present, ie the
telephone rings, IC1a oscillates, the
positive edges being passed to IC1b
whose output goes low, discharging C3.
The time constant of R7/C3 ensures that
the input to IC1c is held low while the
telephone is ringing. Thus the transistor
(any low current PNP type) is switched
on and the buzzer sounds. The piezo-

C2

4
11100n

R13

10k

electric device used in the prototypes
was a 6 V, 15 mA type supplied by
Maplin.

Several of these have been built and
a problem from electrical noise was ap-
parent in one example. When the
buzzer operated, it injected noise back
into the battery supply so that the cir-
cuit would not stop buzzing. This was
eliminated by using the low pass filter
C4/R10. Further, R3 was required in one
example to reduce input sensitivity. The
circuit consumes about 1 mA in the off
state and has the advantage over cer-
tain other designs in that it requires no
setting up.

R9
1k0

,0)COPY RIGHT MODMAGS Ltd

BV
0

NOTE
ICI IS LM339
01 IS BCY70 OR SIMILAR
D1 IS 1N4148

01

C4
10u
16V

R10
100k

6V PIEZOELECTRIC
BUZZER

O
OV
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FEATURE: Tech Tips

AE R1A

DI 2

'Cl

a 7

1000

/

I1

lPt
//
/

o

S

D3

13

ca f 2100

50p

0

SWta

12p

alp I
D4

RIMAR2n
VII2GYVIO-FMTCOMA:0
OF LI

Direct -Conversion
Receiver

90.

L4

TOOn 100n

SCREENED CABLE

E. Vaughan, High Wycombe

A direct -conversion receiver has
many advantages over the superhet,
when looked at in terms of performance
versus complexity and cost (this
receiver can be built for around fifteen
pounds or less). The SL1612 is an RF
amplifier providing premixer gain. D1,2
protect the IC. The mixer is a balanced
type, driving an M -derived single sec-
tion lowpass filter with a cut-off fre-
quency of 3 kHz. The oscillator is a Col-
pitts type followed by a buffer stage to
prevent pulling of the oscillator when
tuning. Although mainly for SSB and

2

1100

2

100

C

CW, AM can be resolved by tuning to
zero beat. The circuit employs varicap
tuning.

Using a wire aerial 66 feet long,
separated at 33 feet by an insulator and
fed with 75R coax, it is possible to pick
up stations from all over Europe, North
and South America and Africa. When

82013

11

20p

100u

2DI

V 0
2 2p1.

100p 40P1006

1,/\*.
SW15

NOTE
ICI 18 011612
IC2 15 114380
01.3,4,5 ARE BC109
02 IS 21431319
DI 4 ARE 15914
D5 IS 154001
201 IS B2Y88C51/13

'

T10.
2

14

13

12

IC2

5 10

9

Ca
0

TOO.

7

correctly set up, this receiver should
switch -tune to the 14 MHz, 21 MHz and
28 MHz amateur bands.

L1,2 are wound on 3/23 inch diameter
slug tuned formers using 36 SWG wire.
Winding details of L1 are shown in the
diagram. L2 is 25 turns tapped at 9 and
14 turns. L3 is1 mH and L4 10 mH.

Automatic Nicad
Charger
M.G. Baker, Port Elizabeth

This circuit will charge up to eight
1V25 Nicad cells at a constant current
of up to 100 mA. When the battery
voltage reaches a preset level, the
charger trips and charging ceases.

The voltage of a Nicad cell increases
as it is charged and reaches a value of
approximately 1V45 when fully charg-
ed. A battery of eight cells would,
therefore, be fully charged when its
voltage is 11V6. The recommended
charging current of a Nicad cell is usual-
ly 10% of its mAh rating ie 50 mA for a
500 mAh battery.

To set up the circuit, connect a
voltmeter across terminals A and B. PR1
is adjusted to the desired trip voltage eg

11V6 for eight cells. A milliammeter is
then connected between terminals C
and D. Reset button SW1 must be
momentarily depressed and the re-
quired charging current is adjusted by
PR2.

The battery may now be connected

between terminals C and D. When SW1
is depressed, LED 2 comes on indicating
the battery is charging. When the bat-
tery voltage exceeds the preset trip
voltage, the charging current drops to
zero and LED 1 comes on indicating the
battery is fully charged.

BRO
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TITITO electronicsfi

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD - 50 yards from Archway Station Et 9 Bus Routes
TELEPHONE: 01-883 3705 / 01-883 2289

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS

8N 8K RAM - £399
16N 16K RAM - £499

32N 32K RAM £599
CASSETTE DECK - £55

343K Twin Floppy Disk
£695

PETS Et SYSTEMS

# 4 

2vLwghs5))criovel ScrerNEW
All with new keyboard

and green screen

FRICTION FEED PRINTER
£375

Tractor Feed Printer
£425

Ea25
£895

"111111E1.111111111111111ar
COMPLETE 32K SYSTEM £1789 11611111M11111111

MEMORY EXPANSION KIT

Suitable for UK101, Super -
board expansion using 2114's
each board has 16K ram
capacity kit contains:

* On board power supply
* 4K Eprom expansion
* Fully buffered for easy expansion

via 40 pin socket
* 8K kit £89.95
* 16K kit £122.95
* Printed Circuit Board £29.95
* 40 pin -40 pin header plug £8.50

CASES
Available for UK101,
Superboard, Nascom.
Appx. DIM 17" x 15"

435 x 384 mm

PRICE £24.50
Post 8 Packing f1.50

NEW SHOP
NEXT DOOR
"WOOLIES"

NORTHERN LINE)

STATION

4-50 yds -IP-
JUNCTION ROAD

A400

LMR Et ER

UPPER
HOLLOWAY

STATION

>>

O

BUSES
24
41
45
137
143
172
239
263
C11

UK101 P.P.
Built Et tested. Interfaces TX80 Printer
direct. Can be programmed to operate
relays, motors, various other peripherals

"CENTRONICS COMPATABLE"
Plugs into IC socket. LED queery display

fully documented. Er ac

PRINTERS
EPSON TX -80

£349
Dot-matrix printer with Pet

graphics interface: Centronics,
parallel, options: PET, Apple
and serial.

VIDEO GENIE
VIDEO GENIE based on

TRS80

Utilises Z80, 12k level II Basic,
Integral Cassette Deck, UHF 0/P

16k RAM,
all TRS80 features

£289
UK101

£179 IN KIT FORM
£229 READY BUILT Et
TESTED
£255 COMPLETE IN
CASE
4K Expansion (8x2114)
NOW ONLY £18.00
No extras required
* Free sampler tape
* Full Owerty keyboard
* 8K basic
* Ram expandable to 8K on

on board (4K incl
* Kansas City tape interface ---
* NEW MONITOR ALLOWS FULL EDITING B.
CURSOR CONTROL £22.00

SAIKLAYCARD

VISA

Please add VAT 15% to all prices. Postage on computers printers and cassette decks charged at cost. all other items
P&P 30p Place your order using your Access or Barclaycard (Min tel order £5). Trade and export enquiries welcome
( redo facilities arranged k%1, Vik,
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NEW SHOP Et
SHOWROOM
NOW OPEN

Telephone 01-883 3705/01-883 2289

UK101 SOUND
Sound Generator and combined
parallel in out port kit containing
P.C.B., RY-3-8910, 6820 PIA. Fully
documented and demo tape. £29.95
AY -3-8910 £8.50

UK101 SOFTWARE

Space Invaders 6.50
Real Time Clock 5.00
Chequers 3.00
Othello 4.00
Game Pack I 5.00
Game Pack II 5.00
Game Pack Ill 5.00
Screen Monitor 4.00
Assembler Editor 14.90
10xC12 Blank Tapes 4.00

CPUs

Z80 2.5Meg 7.95
Z80A 4Meg 9.95
6502 6.95
6800 6.50
8080 4.75
9900 25.95

SUPPORT CHIPS
Z80 CTC 5.95
Z80A CTC 6.95
Z80 PIO 5.95
Z80A PIO 6.95

6520 3.95
6522 6.85
6532 8.50
6821 4.25
6850 3.60
6852 4,35
8212 1.95
8216 1.95
9224 2.75
8228 3.75
8251
8253

491

8255 4.50
TMS9901 13.16
TMS9902 11.18
TMS9904174LS3621 4.21

I.C. SOCKETS
D.I.L. W/W

8 pin .09 25
14 pin .11 35
16 pin .12 42
18 pin .16 50
20 pin .20 62

22 pin .22 65
24 pin .24 70
28 pin .30 80
36 pin 99
40 pin 40 1.10

MEMORY
D.RAMS E p

4027 2.75
40501350NSI 2.35
4060I300NS) 2.39
4116 3 95

S. RAMS
2102A 1.30
2102A2 1 69
2112A 2 75
2114/4045 2.75
4035 1.07
4044-5257 6.93
6810 3.50

BULK PURCHASE
8x2114 18.00
8x4116 27 50
16x2114 34 00

EPROMs
2708 25
271615v) 95
2532 25

I2513 lUCI

ROM

BUFFERS

5951

81LS95 1 25
81LS96 1 25
81LS97 1.25
81LS98 1 25
SN74365 52
SN74366 52
SN74367 52
SN74368 52
8726
8T28
8T95
2147

8798

rMM
MC14411

5307

BAUD RATE GENS

1.50
1.50
1.50
1.50
1.50
1.50

AY -5-1013
AY -3-1015
M M5303
TMS6011

UARTS

SEND S.A.E. FOR COMPLETE PRICE LIST
OR PHONE 01-883-3705
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GAMES COMPUTERS

Database Games Computer £71.88
Full range of cartridges including 'SPACE WARFARE',

the new cartridge in the range from £12.58
Compute a Tune £18.33
Colour Cartridge £31.55
Colour Cartridges from £9.70
Door Tunes £10.90
Colour stars 6 Function £10.50
Supersports 6 Function (B/W) £8.50

MICRO LEISURE HOBBY MODULE
(home programmer)

The hobby module 'enables you to programme your own games
computer in COLOUR. This unit fits directly into the existing cartridge
slot of your 'Database Home Computer' and enables you to write your
own computer/games programmes using machine code.

It incorporates its own 2K monitor and user ram with six I/O Lines
Cassette interface included to store user programme. Versions will
also be available for Teleng Rowtron/Radofin/Interton games
using the same system.

This system is capable of 33/4K user ram.
Price 3/4K user ram version £38.67

1 3/4K user ram version £44.43
All prices in this advertisement include V.A.T. and Delivery.

For further details of full range send s. a. e. to.

BRAINTREE MICRO LEISURE LTD.
92 Manor Street, Braintree, Essex

Tel: 03763 28196

HIGH QUALITY/LOW COST
KIKUSUI 5520 20MHz SCOPE

ONLY £230+VAT- FREE DELIVERY
 20MHz. 5mV 15X MA

 otd 1mV. 10MHz
ipr One Touch X -Y Operation

411`1  TV Sync. Separator (Trigger)
*46*  Single Sweep Function

eir. ' !  High Brightness CRT
All

VERTICAL AXIS 1-2-5 sequence
11 ranges
SENSITIVITY 5 rnV 10V/DIV
within ± 5%)
(WITH 5X MAG.) 1 mV - 2V/DIV
within ± 5%)
FREQUENCY RESPONSE DC
(AC. 2Hz) -20MHz)-3d8,8 DIV)
(WITH 5X MAG.) DC (AC 2Hz)

10MHz (-3 dB. 8 DIV)
RISE TIME Approx 17.5n sec
,20MHz) Approx 35n sec
10MHz)

INPUT IMPEDANCE 1M 0
2%. 30pF ± 2pF

INPUT COUPLING AC. DC or
2ND
OPERATION MODE CH1. CH2,
DUAL 5-5 (DUAL automatic
..,witching ALT and CHOP)
CHOP FREQUENCY Approx
500 kHZ
*HORIZONTAL AXIS 1-2-5
sequence. 20 ranges

SWEEP TIME 0 4µsec 0.5 sec/
D V (within ± 5%)
(WITH 5X MAG.) 0 04µsec 0.1
sec/DIV (within ± 5%)
SWEEP STOP Sweep stops and
trace becomes a spot
*EXTERNAL SWEEP MODE
X Y mode (CH1 X axis)
SENSITIVITY 5rnV 10V/DIV
FREQUENCY RESPONSE DC
(AC 2Hz) - 1MHz
INPUT IMPEDANCE 1 MO
± 2%. 30pF ± 2pF
X -Y PHASE DIFFERENCE within
3° at 50KHZ
* TRIGGERING
TRIGGER MODE AUTO. NORM.
SINGLE, TV
TRIGGER SOURCE INT. EXT
COUPLING AC and DC
POLARITY "±" and "-"
*1 AXIS
SENSITIVITY 3 Vp-p (Trace
becomes brighter with negative
input signal)
FREQUENCY RESPONSE DC -
5MHz

INPUT RESISTANCE Approx
i10kCI
*CALIBRATION VOLTAGE
WAVEFORM Square wave.
Approx I kHz
OUTPUT VOLTAGE 1Vp-p. ± 3%
* CRT
TYPE 5 -inch round -type
PHOSPHOR B31 (Green)
ACCELERATION VOLTAGE
Approx 2kV
EFFECTIVE AREA 8 DIV x
10 DIV (1DIV = 9 5mrn)
GRATICULE ILLUMINATION
Brightness is continuously
variable
* POWER REQUIREMENTS
AC LINE VOLTAGE 100V, 110V.
120V, 220V. 230V. 240V, t 10%
FREQUENCY 50/60 Hz
POWER CONSUMPTION
Approx 40VA
*MECHANICAL
SPECIFICATION
MAXIMUM DIMENSIONS
250W x 210H x 435D mm
WEIGHT Approx 8 kg (17 6 lb )

TELONIC/BERKELEy U.K
2 Castle Hill Terrace, Maidenhead, Berkshire SL6 4JR
Tel : Maidenhead (0628) 73933 Telex: 849131 (TELBER G)

I

I

I

L

Orders to Telonic Berkeley UK
Please send me 5520 Scopels) at E264.50 incl. VAT at 15% I enclose PO/Cheque

for or debit my Barclaycard/Access Card No.

SignatureName (print)

Address

Tel No

I

I

I

J
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MUSICAL
DOORBELL
An inexpensive programmable doorbell
project for your home. This instrument will
play any nine -step melody of your choice.
Design by Ray Marston. Development by Steve Ramsahadeo.

Modern doorbells come in two basic types, the simple
electrical 'ding -long' (chime) or the sophisticated
microprocessor -controlled multi -tune (Rule Brittania,

etc) types. In either case you pay your money and have to ac-
cept the sounds that the manufacturers have pre-programmed
into your particular device. If you ever get tired of your bell's
limited range of sounds, you have little option but to buy a
new unit.

We have decided to overcome this by designing a musical
doorbell project that the owner can self -program to play any
desired (but brief) melody. The essence of our project is that it
is simple; it is devoid of hard -to -get micros, PROMs, double -
sided PCBs, etc, yet gives an entertaining performance.

Our doorbell is designed to play a nine step melody made
up of a selection of five basic notes or tones. The melody lasts
for 2-3 S. If the bell -button is briefly operated, the complete
melody plays once only; if the bell -button is held closed, the
melody repeats continuously. The unit is designed so that the
owner can select or 'program' his own melody by hard wiring
the interconnections between various pins on the unit's PCB.

I P01
PRESS

R1
10k

R4
6k8

PINS
3.,c9' 1713

NOTE:
01 IS BC212L
ICI IS 40010
1C2 P. 4 ARE 555
1C315 40170
01-9 ARE 104148

R6
6806

R5
33k

C2
330n

IC2

C4
10u

C3
103n

11

The nine step, five note choice enables any one of a selection
of almost two million (59) different melodies to be programm-
ed into the unit!

A feature of our doorbell is that it incorporates a bistable
electronic switch that connects power to the unit in such a way
that it consumes virtually zero power when in the 'standby'
mode. Whenever the bell -button is pressed, the bistable con-
nects power to the unit for the duration of the tune play and
then automatically disconnects the power when the melody is
complete; this facility ensures long battery life.

Construction
Construction of this unit should present very few pro-

blems, if the overlay is followed with care. Note that IC1 and
IC3 are CMOS devices and are best mounted in suitable
sockets. Also note that an insulated link is connected between
pin 3 of IC2 and pin 14 of IC3 on the underside of the board and
that Veropins are used to facilitate top -side connections on
the PCB.

16

Vdd

IC3
13

8V--
OV
/7777

O

DI 19

1 1

SELECT NOTES

I AA

R7
15k

B AC

118 R9
12k 12k

n111V

AD AE

010 011
12k 56k

R12

'On

1C4

I+
C8
220u

513
6OR TO
1008

C6
100n

13140 TO
408

C7
47u

- MA,

Fig. 1. Circuit diagram of the Musical Doorbell. The connections you make between diodes D1 -D9 and the points A -E determine the tune that is
played.

BI
9V
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PROJECT

Everything fits in the case except the pushbutton; the wire to this can be
seen leaving the Verobox.

When construction of the PCB is complete, connect up a
suitable speaker, battery and push-button switch and prepare
to give the unit a functional check. When selecting a speaker,
note that output volume is proportional to speaker im-
pedance and that a high impedance unit will give the loudest
results.

When you are ready to try out the unit, connect a flying
lead from D1 to one of the A - E note -select points and press
PB1 to test the first note in the sequence. You can then wire in
the D2 to D9 note -selection connections, one at a time, to
establish the rest of the sequence, testing the unit at each step
in the wiring sequence.

Once you've finished 'programming' your unit you can fit
the PCB, battery and speaker into a suitable box, hang the unit
on your front door and finally connect it up to a suitable push-
button switch.

HOW IT WORKS
The circuit comprises a bistable (IC1) and a transistor power switch
(Q1), two 555 astable multivibrators (IC2 and IC4) and a 4017 decade
counterldivider (1C3). The bistable (IC1) is designed around two gates
of a CMOS 4001B and controls the base bias of Q1, which in turn con-
trols the positive power supply connections to IC2 and IC4, the two 555
chips.

Normally, the output (pin 4) of the bistable is high, so Q1 receives
no base drive and is cut off. Under this condition, IC2 and IC4 consume
no power: IC1 and IC3, being CMOS devices, also draw negligible
power under this condition. The entire circuit, in fact, consumes a
typical 'standby' current of only a microamp or so.

The circuit is activated by briefly pressing PB1, thereby causing
the IC1 bistable to change state and connect power to the IC2 and IC4
astables via Q1. IC2 is wired as a low frequency astable (a few Hertz)
and delivers clock pulses to IC3. IC3 is a 40176 decade counter/
divider; it has ten decoded outputs, which sequentially go high on the
arrival of successive new clock pulses, only one output Being high at
any given time. In our application, the first nine decoded outputs are
used to sequentially select (via 01 to D9) timing resistors in a second
astable, the IC4 tone generator, which drives a speaker via C7.

The first nine clock pulses from IC2 thus cause nine tones to be
sequentially selected via the R7-11 resistor network. On the arrival of
the tenth clock pulse, pin 11 of IC3 goes high and resets the IC1
bistable via R3 and C1, thereby cutting off Q1 and removing power
from IC2 and IC4, thus completing the operating cycle.

The action of the IC1 bistable is such that, if PB1 is briefly pressed,
the instrument plays a single sequence of nine notes (total duration is
2-3 S) and then automatically switches off. If PB1 is held closed,
however, the sequence continuously repeats. Note that the owner can
set up any tone sequence that he wishes by suitably interconnecting
the diode outputs of IC3 to the 'A' to 'E' selection pins on the R7-11
note -selection chain.
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SELECT
NOTES

0

O PB1

L
LS1

ee

H1A

Fig. 2. Component overlay.

PARTS LIST

+9V

SELECT
NOTES

INSULATED LINK ON
UNDERSIDE OF PCB

E

ov

Resistors
R1
R2
R3
R4
R5
R6
R7
R8,9,10
R11
R12
R13

All 1/4 W, 5%
10k
4k7
47k
6k8
33k
680k
15k
12k
56k
22k
100R

Capacitors
C1
C2
C3,6
C4
C5
C7
C8

Semiconductors
IC1
IC2,4
IC3
Q1
D1-9

Miscellaneous
LS1
PB1
B1
Case

1u0 63 V electrolytic PCB type
330n polycarbonate
100n polycarbonate
10u 63 V electrolytic PCB type
10n polycarbonate
47u 25 V electrolytic PCB type
220u 25 V electrolytic PCB type

40018
555
4017
BC212L
1N4148

Any 8R0 to 40R speaker: see text
momentary action
PP3

BUYLINES
All components used in this project are common types, readily
available from many of our advertisers.

ET!
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Keep up to date
with the world's finest

electronic kits -with the Heathkit catalogue.
48 product packed pages contain

photographs and specifications of the widest
possible range of kits. Everything from doorbells
to digital clocks, multimeters to microcomputers.

Heathkit make it easy to build, easy on your
pocket, and as with 13 million Heathkit builders
over 34 years, your success is guaranteed.

Make sure of your copy of the Heathkit
catalogue. Send the coupon today, plus 25p in
stamps and beat the demand.

To: Heath Electronics (U.K.) Limited, Dept ( ET121,
Bristol Road. Gloucester, GL2 6EE.

Please send me a copy of the Heathkit catalogue.
I enclose 25p in stamps.

>oldering
Iron offer

FREE

N.B. If you are already on the Heathkit mailing list you will
a t uomatically receive a copy of the Heathkit catalogue without
having to use this coupon. When you receive your- catalogue you will get details of this free offer. Ell

HEATH
301/1-

TelequipmenT S61

SINGLE TRACE LIGHTWEIGHT

5 MHz OSCILLOSCOPE

LARGE

5" DISPLAY

CRT

DIRECT FROM
MANUFACTURER

SCOOP PURCHASE

NEW!
Unused, Ex -stock,
to manufacturer's
full specification
This offer cannot be repeated.
Available only whilst stocks last.

BANDWIDTH DC to 5MHz ( -3dB)
DEFLECTION 5mV/div to 20V/div
SWEEP SPEEDS 500ms/div to 1 ps/div
TRIGGERING Variable control or Auto
SOURCE Internal, External or Line
C.R.T. 5" tube 8 x 10 divisions (each division

nominally 1cm)
DIMENSIONS 280mm High, 160mm Wide,

370mm Deep, Weight 6.0kg
For complete spec. of the TelequipmenT S61, or to order direct
- complete and post coupon today. Personal callers welcome.
Only 5 mins from Camden Town underground. Come and see
our complete range of 'Blue Chip' Used Test ft Measuring
Equipment.

90 DAY
GUARANTEE

HOW TO ORDER
Fill in coupon and return
with your cheque made
payable to Carston
Electronics Ltd.
(Remember to include
packaging Et dispatch fee.
U.K. mainland only.)
Or we can debit your
Barclay Card or Access
Account - tick box as
appropriate. Allow 21
days for delivery to
your door.

To CARSTON ELECTRONICS LTD.
Shirley House, 27 Camden Road,
London NW1 9NR Telephone 01-267 5311
Please send me the TelequipmenT S61 scope - I enclose
my cheque for f151.80 (which includes E10 net, packing and
dispatch + VAT on total).

Please charge my ready -credit card Barclay/Access,

account No

Please send me further information on the S61 /and details
of your complete range of 'second user' equipment 

Signature

Name: Mr/Mrs/Miss
(BLOCK CAPITALS PLEASE)

Address for delivery

Registered No. 890082 England.

Post

Code 1 2 ET
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FEATURE: Spot Designs

Sound Triggered Flash Unit
By triggering an electronic flashgun using a sound operated
switch, photographs of such things as a balloon bursting, the

cork leaving a champagne bottle and objects splashing into water
can be taken. Since electronic flashguns normally give an effec-
tive shutter speed of around a 1000th of a second, a "frozen" ac-
tion photograph is obtained. 3

RV1
47k
log

IC1
CA3130

I

Cl
39p

R1
470R

The photograph must be taken under fairly dark condi ions
so that the ambient light does not give an exposure if the
camera's shutter is set to "B" and opened.

The circuit is based on operational amplifier IC1 which is us-
ed in the non -inverting amplifier mode. R1,2 are a negative feed-
back network which set the gain of the unit at about 500. RV1
(sensitivity) biases the non -inverting input to the negative supply
rail. Ideally the input should be fed from a crystal or high im-
pedance dynamic microphone, but the unit will work quite well
using a low impedance dynamic microphone or even a high im-
pedance speaker as the signal source.

Q1 is used as a discrete emitter follower output stage which
provides the relatively high trigger current required by the triac.
R3 is a current limiting resistor. Under quiescent conditions the
output of IC1 will be at virtually negative supply potential, and
the triac, therefore, receives no gate current. When a signal is

R2
220k

01
BC109

R3
330R

TRIAC
-400V 1A

A2

Al

O
FLASH
SOCKET

cf off, +9V
SW1
ON/OFF

C2
100u
lOy

0 -Ve

received by the microphone, positive going signals are amplified
by IC1 to give an output that is a few volts positive. The triac then
receives a strong gate bias, causing it to trigger and give a low
resistance across its Al and A2 terminals. These terminals con-
nect to the flashlead via a suitable socket (or flash extension lead
with the unwanted plug removed) and the flashgun is, therefore,
fired. The circuit operates almost instantly, giving very little
delay between the commencement of the sound and the flashgun
being triggered. Sometimes more interesting photographs can be
obtained by introducing a small delay.

This can be achieved by moving the microphone a metre or
two away from the object(s) being photographed.

The current consumption of the unit is approximately 4 mA.
It is advisable not to advance RV1 much more than is absolutely
necessary in order to give reliable triggering, as frequent spurious
operations of the unit could otherwise result.

Be it a career, hobby or
will revolutionise every human activity over the next ten years.

Knowledge of its operation and its use is vital. Knowledge you
can attain, through us, in simple, easy to understand stages.

Learn the technology of the future today in your own home.

interest, like it or not the Silicon Chip
erthe chip.

MASTER ELECTRONICS
LEARN THE PRACTICAL
BY SEEING AND DOING

 Building an oscilloscope.  Recognition of components.
 Understanding circuit diagrams.  Handling all types Solid State 'Chips'.
 Carry out over 40 experiments on basic circuits and on digital electronics.
 Testing and servicing of Radio, T.V., Hi-Fi and all types of modern

computerised equipment.

MASTER COMPUTERS
LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK - THEIR 'LANGUAGE' AND HOW TO DO PROGRAMS.
 Complete Home Study library.  Special educational Mini -

Computer supplied ready for use.  Self Test program exercise. 1-
 Services of skilled tutor available.

MASTER THE REST
 Radio Amateurs Licence.  Logic/Digital techniques.
 Examination courses (City & Guilds etc.) in electronics.
 Semi -conductor technology.
 Kits for Signal Generators - Digital Meters etc.

WAY

lease d vow FREE

R\-
EAddress

E
BLOC t COBS PLEASE

I as, ,rderesled -

PRACTICAL ELECTRONICS

COMPUTER TECHNOLOGY

OTHER SUBJECTS
IP.SO stale vo. mteres,

BRITISH NATIONAL RADIO 6. ELECTRONICS SCHOOL
4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. ETI/12/813
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Greenank
Greenbenk Electronics

(Dept 7121E) 92 New Cheater Rood, New Ferry
Wirral, Meresyside 192 SAG

(Tel: 061445 3391)

UV EPROM ERASERS

TERMS.NAT. CWO. Cheques etc payable to Greenbank Electronics and crossed
Add VAT to all pnces at 15°, except where staled otherwise. Post etc: (UK 35p
+5p VAT = 40281 per order. Export: NO VAT but add 35p (Eire(. 75p (Europe' and
E2.50 elsewhere. Access. Barclaycard. Visa. lelephoned orders accepted.
[Pulp. universities. govt depts. etc can telephone their orders for immediate
despatch on account.

CMOS

Acw

UV 140, UV 141

e-07

Two easy to use units designed for both the professional and
amateur UV -prom user

Feature,
 Can erase up to 14 proms.
 Special short wave ultraviolet tube
 Erase time variable between 5 and 50 minutes in 5 minute steps

(preventing over exposure which may shorten prom life).
 Sliding tray carries proms on conductive foam.
 Safety interlock switch prevents the timing circuit from operating

and switching on the tube with the tray open.
Mains On" and "Tube On" indicators.

 Smart textured case.
 Complete instructions supplied.

Supplied complete with mains plug and flex

Mode LIV141. Price £77.70
Also available without timer as

Model UV140: Price £61.20

MOO

4001

4002
4006

4007

4208
4009
4010

4011

4012
4013
4014

4015
4016
4017

4018
4019

4020

4021

1022

4023
4024

42125

1026

44127

4028
4029

4030

4631

4032
4033
4034

4035
4037

40311

4039

4640

4641

18p
25p
25p
95p
18p
90p
aop
50p
25p
I Bp

50p

84p
45p
80p
89p
45p
99p

21.10
21.00

27p
76p
27p

23.25
500
84p

9%
74p

2411
21.31
£2.63
2200
21.10
2119
21.20
22.78
21 .20

21.59

These cut prices Ion Amateur losers and Export. Mote Industrial users - quantity
proses available. Mostly Motorola. RCA

4012

4013
4044

4045

4046
4047
4048
4019
4050

1051

4052
4053

4054

BOP
90p
90p

02.63
21.10
21.71

77p
45p
49p
80p
110p

80p
22.18

1055 2295
1056 22.55
4059 £9.23
HMO 22.10
40617 210.00
4063 21.90
4066 55p
4067 27.21
4068 27p
2069 27p
1070 30p
4071 25p
1072 25p
4073 25p
4075 25p
1076 21.07
4077 29p
1078 29p
4081 27p
4082 27p
4085 £1.35
4486 21.35
4889 22.91

4093 80%

4094 22.50

4095
40%
4097

WW1

4099
40100

40101
40102
40103
40101
40105
401116

40107
40108
40109
40110
40114

40160
421161

40162
40163

40174

48181
40182
40192

40193
40144

40108

40257
4160
4161

4162

4163
4174
4175

1191

4408
4409

21.97
21.97
25.98
21.92
22.110

21.92
21.69
23.67
23.67
21.85
21.115

92p
21.11
27.54
21.26
13.00
01.77
Et.54
E1.54
21.54
21.54
21.54
25.03
21.90
22.41
22.41
0.27
27.54
22.31

96p
98p
91Ip
98p

969
£1.15
21.16
29.37
£9.37

4410 28.55
4411 210.72
411299- 214.93
44159 25.24
4422 25.66
4433 012.30
443511 25.40
4450 23.81
1451 23.81
4461 £3.93
4462 £4.41
MOP £4.20
44909P £3.14
4500 2655
4501 29p
4502 21.20
4503 70p
4505 25.71
4506
4507
4508

4510
4511

4512
4514

4515
4516

4517
4518
4519
4520
4521

4522
4526

4527
4528
4529
4531

513p

55p
E2.90

99p
£1 .50

809
£2.65
23.00
21.10
24.46
21.00

80p
21.00
22.50
21.11
21.08
21.50
21.20
21.30

713p

4531

4532
4534
1536
45375

4538
4539
4541

4543
4519
4552
1553
4554
4555
4550
4557

4558
4559

4560

4561

4562

4566
4568
4569
4572
4580

4581

4582

4583

4584
4585
4597

4598
4599
4700

21.45
21.30
25.60
23.69

22410
£1.20

97p
01.19
LINO
24.38

214.85
24.50
21.38

78p
72p

2316
21.25
E1.38
22.50

81p
25.60
21.59
22.38
22.50

40p
24.77
22.62
21.14

90p
90p

21.27
22.14
22.98
£6.95
21.75

QUARTZ

74C

Tex Microsystems
"EPROMPT" UV ERASER

A low cost alternative to the above erasers (UV
140/141) claimed by the manufacturer to erase
up to 32 chips in 15-30 mins. This is the cheapest
eraser we have seen. The unit has no timer, power
switch or safety interlock switch. The user places
up to 32 chips into loose conducting foam in the
erasure tray (16 along the base, 8 on each side).
The chips are held in place by the UV tube which
sits in the tray. (Unlike the UV 140 /141, no
special precautions have been taken to prevent the
seepage of UV light, but the manufacturers state
that "Incident light from this device is quite safe at
distances above 12 inches".)

(Dimensions - 325 x 64 x 38mm)

EPROMPT ERASER: Price £33.00

74200
74602

74204

74608

74210
74214

74C20

74230

74232
10242

74648
74673
74674

28p
28p
28p
28p
28p
90p
28p
28p
28p
95p

£143
57p
59p

74676
74683

71285
742136

74289

74290

74693
74(95

74C107
742120
746151

71E154

742157
74E160
746161
14062

57p
2144
21.34

67p
24.62

89p
89p

21.08
21.27
23.81
22.55
0.81
22.29
21.49
21.15
£1.15

742163
746164
716165
742173
74CI74
712175
746192
746193
742195
746200
746221
742245
742373

746374
142901
712902

21.15
21.08
21.08

93p
93p
93p

£1.15
£1.15
LIM
27.46
21.41
22.98
21.79
21.79

57p

74LS
74500
741101

741202
741503
741604

741505
74208
742509

741210
74/011
744312
741313
741214
74215
741520
741521

74526
741521
74228
741530
745232
741533

741237
74538
741540
741.542

741047
741548
741549

741351

741554

14p
14p
16p
16p
16p

2010

22p
22p
20ga

22p
23p
38p
75p
309
209
22p
dip
211p

dip
22p
27p
39p
39p
39p
28p
98p
90p

El 20
E1.20

24p
28p

741555

741063
741573

741574
741575
711276
741278
7412133

741285
741186
741590
741291

741292
741193
741595
7415%
7410107
7420109
7112112
7412113
7412114
7110122
7010123
7410124
7415125
745126
7412132
7410136
7412138
742139
7415115
7415147
7415118

30p
21.50

469
41p
48p
40p
40p

21.15
21.18

439
60p

21.04
09p
899

21.19
21.16

44p
55p
55p
50p
50p
70p
70p

CI 10
UM
60p
95p
55p
859
85p

21.08
21.70
21.73

7412151
7412153
7415154
7412155
7410156
7412157
7410158
7415160
7415161
7415162
7415163
741.2161
7415165
7415166
7410170
7411173
7412174
7112175
7412181

7413183
7412190
7419191
7415192
7415193
743194
7415195
74151%
742197
7410221

7415240
7411241
7410242

7415243

96p
76p

21.70
969
96,
76p

21.28
96p

Pep
£1.311
£1.11
£1.14

750
E.2.211

02.03
£8.05
£1.06
£1. 10

£2.76
£1.40
21.40
21.30
21.30
21.86
21.36
21.00
£1.40
936

22.36
£2.32
22.32
22.32

742903
742934
742905
746906
746907
746908

742909
742910
742611
742912
742914

712915
74918
742921
742922
742923

741.2241

7411245
7412247
7410248
7412249
7415251
7412253

7415257
7410256
7413259
7410261
7410265
7445273
7440275
7410279
7410233
7413290
7410293
7410295
7413298
7413324

7425325
7410325
7410327
7410347
7413348
7413352
7413353
7412365
741.2366

7415367
7412368
7415373

57p
571

E7.53
57p
57p

21.00
21.69
27.45
27.39
27.39
21.46
21.15
21.10

217.07
23.78
23.86

74E925 E5.01
740926 25.01
742927 25.01
746928 25.01
742929 217.90
74E930 217.90

80295 85p
80296 92p
80297 85p
80298 92p
82619 26.20
88229 22.90
88230 22.90

21.70
23.50
21.90
21.90

£1.34
21.42
£1.10
£1.46
21.60
£4.50

52p
22.44
22.50

669
21.92
21.28
21.29
£1.05
21.68
2.2.40
2290
22.94
£2.86
£1.41
21.86
£2.28
£2.28

65p
65p
65p
66p

21.80

7410374 21.95
7410375 21.621

742377 22.12
21.84

7412379 £2.15
7415384 86p
745386 86p
741 3% 22.30
7412393 22.30
7412395 22.18
74153% 22.15
7415398 22.76
7415399 22.30
7416445 21.50
7412447 21.44
7415490 01 .00
7410668 21.82
7413869 21.82
7415670 22.48

32.768101z

liValcb1

60 KHz
100.0 KHz

200.0100
204 8 KHz
262 144 Kill
307 2 697
312 5 KHz
455 0 Kit

000 070
008 WC
280 10117

6 MHz
8 MIN
8432 /0117

MO MHz
.097152 MHz
A576 MHz
.520 MHz

.56250 Mt

.000 116:
/768 MHz
579545 MHz
.93218 Mt:
.200 Wiz
032 144
096 MHz
.191304 MHz
433619 MHz
608 PAID

800 AM:
9152 MHz

.000 MHz
0688 MHz
.120 MD
.185 M67
.000 MHz
.144 MHz
.400 MHz

55360 MHz
.003 MHz
.168 MHz
.680 /Olt
96432 MHz
000 MHz

.08333 kW

.388608 MHz
2167237 100
375 IMO
.800 MHz
0.000 MHz
0.245 MHz
0.700 MHz
092 MHz

000 MHz
2.000 MHz
1.0 MHz

1.318111 MHz

6.2100 MHz

8.200 MHz
8.432 MHz

20.000 MHz
20.1134 MHz
21.0 Mxz
25.603 MHz
27.0 MHz
27.145 MHz
27.648 MHz
38.5666 MHz
48.000 MR
100 000 MHz
116 000 MHz

23.23
29.95
23.62
23.92
23.92
23.92
23.92
23.92
2495
23.62
2312
23.42
24.25
24.25
23.62
23.62
23.23
23.62
23.92
23.62
23.62
23.23

1.95
23.92
22.90
23.23
23.23
23.23
21.25
23.23
23.23
23.23
23.23
23.23
E3.23
23.23
23.23
23.23
23.23
23.23
23.23
2323
23.23
23.23
23.23
23.62
23.23
23.23
23.92
23.92
23.23
23.23
23.23
23.92
23.92
23.92
23.92
23.23
23.92
23.23
23.23
23.62
23.23
23.92
22.10
23.92
22.10
23.92
23.23
2313
23.23
23.23

VEROBOARD
0.1" Pitch with copper

stops
2%"x 1" hack el 51 74p
215"x316" 53p
2H`x5" 62p
!WHIP' 21.86
Nex3le 62p
116"x5' 69p
3%"x17" 22.40
1.7'x17.9- 23.14

0.1" Platnboard
(no strips(

3x/^ ." 31p
3',"x5" 59p
31,"x17 O. 21.56
Termini pm 21.50'500
11-0 011 Nun 21.17
MP breadboard 22.91
Spel tete Wm 93p
P. Inertia eel 21.23

SOLDERCON PINS
100 50p 1000 23.95

ML SOCKETS
8:14/16 pie

10p/12p,13p
18 20 22 me

18p/20p/25p
24 28 40 pa

30p /40p /50p
24 pm Twee lever type
zero 1111W10111.ft. 28.50

EDGE CONNECTORS
43 way. 0.I" pitch. wire
wrap. polarlzmg dot pa 37
Single sided 110421E3.11
Double soled (20421E4.10

TIMER ICs

1555/555 29p/49p

OP -AMPS
1811 WM dips)

CA 3130E 84p
CA 3110E 35p
UA 741 Maul 22p

LED DISPLAYS
01 764 99p
41. 727E 728E 22.00
131 7478/7502 21.80
F110 500/560 E1.20

LIQUID CRYSTAL
DISPLAY

4,40.5" 0198 40 pie
2955

CLOCK CHIPS
AY -51214A 22.60
MK 50253 25.50
PM 50366 26.50

SIX DECADE
COUNTERS

K 521395 6 7 29.90
K 513398 9 27.50

SWITCH
MODE PSUs

AC 52210 511/104 269.90
AC 9221058/50. 1111714. -1211/14. -511/0.14 286.30
AC 54210 59/204 299.20
AC 94215 511/104. 126,24. -125,24. -511/0 IA 2126.50

MICROPROCESSORS

COMPUTER BOARDS
114 0 203 mm fibreglas3
gold plaled edge conneclor.

Buttered SC 14P CPU 29.48
SC. NIP Protoboard 29.48
080 CPU card 29.40
VIM A set

YOU of 28.90
WM '6 three 29.40
EPROM Programmer

127089 (9.40
46 PROM board 1520401

rr.48
86 PROM Ward 127080

29.40
28 RAM board 1210201 18

28 E9.40
86 8561 board 12114s[ lk
Al 29.40
Tape interlace (0.90
Keyboard Interlace 28.90
PSI 5r. -120 hoard

06.90
900 5r -120 board 25.50
15000 1.1 13 slot back

board 211.50
x 141," approx Epoxy

Glass. limed

Further details on request

6800 MPU
6802 IAN
6809
6810 1128 x 0 RAM]
68410 1128 x 8 RAM(
6820. 6821 PIA
6845
6850 A04
1826880

NEW COMPUTER BOARDS
The following computer boards
Aare been added la the range for
we with the 280 1114 203mm
fibreglass with paid plated edge
connector)
IP2 8 line oplo isolated input board

29.40
OP2 B line relay output board

29.40
510 RS232 eerie Interlace board

29.40
MX02 160 dysemic ram board

(9.40

180
ZOO CPU 12 MCI 28.95
01113.676 ralHz1 25.80
2813 P1012 rMH4( 26.10
(Add El for the 410/11 version ol
any of the above 3 chips )

6100
CW55
2995

219.95
23.25
23.75
23.96

222.30
24.85
12.64

SC/MP 11 RAM 170
SC MP 11 (4101,1 210
INS 8154 RANI I 0 29.40

6502
6502
6520 PIA

6522

CMOS
0051142 COP 160/21
COSMA2 COP 1802E

COP 1864

27.95
26.22
27.95

26.50
C10.85
27.25

STATICS [Mostly 450nS(
2101-256 it 4 02.25
2102-16 it I E1.20
2111-256 x 4 01 .95

2112-256 It 4 22.25
2110/4045-100 4 22.25
8 x 2114 £1784
21141-1004 £5.50
4118-16 x 5 £8.95

DYNAMICS
Me 4115 PA 250n2 22.75
1M 4816 211 0 8 230.52

UV ERASABLES
52041512 x 81 211.50
2708 16 x 8 23.95
2716/2516 2K x 8 single Sti

26.95
2532 46 0 8 1501 (37.00

PRONWASHING each Prom
50p 1.30p a VAT(

5204/2708/2516 Program-
ming Service: 27.50/27.507
215.00 rare prorn.lhice does
nal include prom we accept
handwritten typed source code -
must be hexadecimal'
PROM WASHING SERVICE 50p

each preen

UV PROM ERASER
1111140 261.20
28141 277.70
PROMPT 233.00

INTERFACE
8115958 7 8

75491 LEO driver
75492

26125
812611213
174

21.443

50p
92p

23.95
(2.64
Mp

CRT Controller: Uarto
Thompson CSF SF 196364E211.50
AV 5-1013 UART TA 1602 24.00
49-510138 .24.70

AY -11014A ES 60

49.3.1015 25.60

CHAR. GEN. KEYBOARD
ENCODER

' MCM 66760 29.75
Me 2302 215.29
R03 -251315v Uppercne1 2.6.00

OM 8618 6611,11167 E14.27
49.5-2376 29.75

FIRMWARE
2140111or 260 11 0 27081 214.95
20 Tiny BASIC ler MO 12 it 27081

EIN95
46 Mk 74 52/10P 11 0 27081

249.95
4K NIBL.MM for SC/MP 110 27081

249.45
IK Various. for 22/MP 11 x 27081

214.95
(Descriplive loallel available on

above. Ref SW4. 51
16 Heider Janie, I a27081219.95
l' re UN (3x52041 235.00
EYING I (I x 52041 214.95
ET111116 2 11052941 214.95
SCMP KB 11 952041 211.95

MODULATORS

UMI 11 1 636 UHF 26.36
Vision Modulalor 22.50
UM1231 UHF 21. 36 Yam
Modulalor wide bandwidth
Ilor computers elc I 24.70
7805 75p
7905 £1.08
7112 97p
'or? 21.08

25.61

Mole. in this section all data books
are wined to VAT. For postage
see 'Tenni al top of page.

DATA

13 page Electronic Protects Index 72.77
[North Tyneside Libraries1

2650 page COSMOS 0.101006 IRCA1
231 page A Guide to SC MP Programming by

Or Oruro iKernilronl
220 page A Goode lo Kitbug IKernitronl
224 page NIBL Reference Gurde (National'
DM for 4116 (folostekl
c6 page data for RIM 4118
15 page data for INS 8154 IISP 84 65011101=0i
20 -page data for SC 1911 pinions')
clip page COP 1802 MPU User Manual DIN
c45 page Fixed Pole' Binary Arillunettc Routines for

202442
431 pope Floating Point Arithmetic Routines for

IXISMAC 'listings excluded)
443 page COSMAC MPU Product Gude IFICA1
[15 page COP 1802 Inslruction Summary
270 page Understanding CMOS [RCM
1 page COSMOS Pockel Selection Gude KAI
221 page COSMOS Digital Integrated Circuits 'RCA)

CI 50
24.95

E3.75
75p

0.45
50p
25p
50p
50p

24.50

2450

24.50
75p
25p

21.50
25p
75p

Please check ayallabiloty of 280 data Pack before
ordering

280 DATA PACK 014.95

This contatns an the data we can obtain on the 280 CPU
and related chips and the 280 Programming Manual
Dependong on our own supplier the dale is either loose
sheets photocopies or bound volumes or a combinalion
DI both. The weigh' of the set of data is .bout kilos
and some inlormalion on other processors memories
and systems is often included

175 page Home Computers. Beginners glossary and
Guide ay Miller and Soppl 10111olbluml £4.9x5
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ASTROLOGUE
Satellites in Surrey and spying on storms. Ian Graham has news of
a British spacecraft and the latest addition to the World Weather
Watch network.

SOLAR
ARRAYS TELECOMMAND

RECEIVER
144 MHz

DATA BEACON
145 MHz

ENGINEERING
BEACON
435 MHz

TELECOMMAND
DECODER

01-

POWER
MODULE

MICROPROCESSOR
HOUSEKEEPING

MODULE

32K
MEMORY
MODULE

TELEMETRY
NiCd

BATTERY
14V 6Ah

ENCODER
32K

MODULE
SPEECH

VOCODER

RADIATION &
PARTICLE

DETECTORS

3 - AXIS
MAGNETOMETER

II
1

HF PROPAGATION
BEACONS

7-14-21-22 MHz

just over a year ago scientists and engineers began
building Britain's first amateur satellite - UOSAT. It
isn't a British copy of its American predecessors (the

OSCAR series), whose function was to improve long
distance VHF and UHF communications. UOSAT has
much broader and far-reaching mission objectives - to
allow radio amateurs and amateur scientists to study the
electromagnetic propagation properties of the
atmosphere from HF to microwave frequencies,
stimulate active participation in space science
(particularly in schools, colleges and universities),
establish sources of hardware for the AMSAT
programme and pave the way for future amateur
spacecraft, possibly operating at new frequencies. That's
an ambitious list of objectives.

The project is supported by British industry and
research organisations, AMSAT, RSGB (Radio Society of
Great Britain) and the University of Surrey, where the
spacecraft is being built. A great deal of the design work
is complete and systems testing is under way.

On Board
The Propagation Studies Experiment will carry

beacons transmitting from 7 MHz up to over 10 GHz,
particle radiation counters and a magnetometer. The
Education Experiments comprise an Earth -pointing slow -
scan TV camera and a synthesised voice telemetry
system. The payload will also include two Future

H
1-1

BOOM
DEPLOYMENT
MECHANISM

I

I CONTROL
AEMAGNETOROTTITUDUER

MODULE

_otATTITUDEI
SENSORS

SLOW SCAN
TV CAMERA

2.3 GH
BEACON

BATTERY
EXPERIMENT

10 GHz
BEACON

Fig.1 System diagram of the UK amateur sciehtific spacecraft -
UOSAT.

Systems Experiments - a two axis, Earth -pointing,
gravity gradient spacecraft stabilisation system and an
on -board microcomputer to investigate image
processing, telemetry/command management and data
store/dissemination.

Even when the Space Shuttle is operational, a
satellite launch will be an expensive operation in terms
of a project such as UOSAT. Fortunately, NASA have
agreed to launch UOSAT free of charge as a piggy -back
'passenger' with the Solar Mesosphere Explorer (SME).
SME is due to be placed in a circular polar orbit in
September 1981 by a Delta 2301 launcher. UOSAT will
be placed in a 530 km Sun -synchronous orbit.

Although Astrologue is naturally largely devoted to
the multi -million dollar/pound/rouble headline -grabbing
space shots it makes a pleasant change to hear of
projects like UOSAT. If your university or business is
managing or contributing to a space programme in any
way, I'd like to hear about it.

One Small Launch ...
GOES -D, the latest American weather satellite, is

now safely in a slightly elliptical orbit about 40,000 km
above the equator following a successful launch from
Cape Canaveral on September 9th. Over the next few
weeks GOES -D's engines will be used to circularise the
orbit at 35,600 km. During its planned lifetime of seven
years, Geostationary Operational Environmental

..41110-
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Satellite D will, like its predecessors, gather and transmit
information on weather conditions over Canada, the
United States and South America and a large area of the
Atlantic.

Although GOES -D is concerned with American
weather, the GOES satellites are part of a worldwide
system - the World Weather Watch (WWW) project.
Europe has contributed its Meteosat series to WWW,
which, as the name suggests, maintains a global weather
monitoring service.

S BAND HIGH
GAIN ANTENNA

"GAS SECTION

X-RAY
SENSOR

HEPAO

SOLAR
PANEL

EPS

DOME

S BAND BICONE
OMNI ANTENNA

EPS TELESCOPE

UHF ANTENNA

SUN SENSORS

THERMAL
BARRIER

MAGNETOMETER

AXIAL
THRUSTER

RADIAL
THRUSTERS

EARTH
SENSORS

Fig.2 A quick guide
to the GOES satellite.
Notice the main
experiment (VAS)
behind its sunshade.
The antennae are
carried on the despun
section (top).

.. But A VAS Difference
The Hughes Aircraft Company are building three of

the spacecraft (GOES -D, E and F), the main instrument of
which is a visible and infra -red spin -scan radiometer
(VISS) atmospheric sounder. The whole instrument is

called a VAS for short (thank goodness). The VAS will
look down on the atmosphere and gather information on
temperature and moisture at different altitudes.

It doesn't sound very exciting, but in fact the onset
of very severe weather conditions is characterised by the

P'''' IIIP
-°4

PESO`,,

9

..----"S
.----

416:111116 li1

1 la P
GOES TARES VISIBLE AND INFRARED MEASUREMENTS OF THE PROCESSED HIGH RESOLUTION PICTURE DATA ARE RETURNED
EARTH AND ATMOSPHERE MEASURES VERTICAL TEMPERA
TARES. SENDS RAW DATA TO GROUND PROCESSING CENTER

TO GOES FOR RE DISTRIBUTION TO USERS STARTING EVERY
le MINUTES

4Tr
EFE.

IE.

.F.

I,
111111II I

: )t ///
....DATA COUECTR3N

PLATFORM

tit
FIle

REMOTELY LOCATED INSTRUMENTS TRANSMIT OCEAN CUR SPACE ENVIRONMENT SENSORS ON GOES MEASURE SOLAR
RENT RAIN RIVER SNOW ANO SEISMOMETER DATA TO GOES
FOR RELAY TO EARTH PROCESSING SITES

EMISSIONS AND MAGNETIC FIELDS TO PROVIDE INFORNIA
TION FOR COMMUNICATION SYSTEMS

Fig.3 On the GOES data trail, complete with American spelling.
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GOES -D has now been redesignated GOES -4. It's the first satellite to be
put in orbit as a joint operational and research mission of the National
Oceanic and Atmosphere Administration (NOAA) and NASA. This is the
first picture to be received from GOES -4, transmitted on September
24th. South America is clearly visible on the right. The remnants of
Hurricane Hermine are still swirling over Southern Mexico and
Honduras. Storms which begin far out into the Pacific Ocean (two can
be seen here) can be tracked, giving ample time to warn major
population centres.

development of higher and higher cloud tops. Up to now
the instruments used could not look down through the
highest clouds and watch cloud building at lower
altitudes.

On The Data Trail
The information collected by VAS is processed and

transmitted to the Wallops Island (Virginia) receiving
station, where it is further processed and sent back up to
the satellite for relay to US users.

The satellite also carries instruments to detect solar
protons and electrons, alpha particles, X-rays and
magnetic fields - information useful in
telecommunications and power distribution.

The Hardware
GOES -D weighs in at a shade under 400 kg (orbital

weight). It's basically a cylinder covered with solar cells
and surmounted by antennae (overall height 12 ft, by 7 ft
in diameter). The main body spins at 100 RPM, but the
antennae are held stationary with respect to Earth.

The spinning motion is used to photograph the Earth.
A frame is exposed each time the craft spins round. After
each spin, a scanning mirror in the camera turns slightly,
so that the camera gradually scans from pole to pole. It
takes around 1800 steps to produce a full image of the
Earth in 18 minutes.

During the recent eruption at Mt St Helen's a GOES
satellite tracked the cloud of volcanic ash across the US.

ETI
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VAT INCLUSIVE PRICES fICASH

ELECTRONICS
B19 1BR  ADD 30p P&P  CHEQUE
021.233.2400  24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED
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100/100 11,0 10/Veloal Skeleton Presets, Standard
 Value
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GMT ELECTRONICS PROJECTS KIT BUILT UP

FREE-STANDING COMPLETE TELETEXT UNIT - FULL SPEC 6199-90 6275-00

TELETEXT DECODER BOARD + REMOTE HAND CONTROL 6135-90 £160-00

TELETEXT COMPATIBLE TUNER AND P.S.U. £ 46-90 £ 57-00

TELETEXT COMPATIBLE PAL ENCODER + MODULATOR £ 22-90 £ 35-00

F.E.T.OUTPUT 100W MONO POWER AMPLIFIER MODULE £ 27-50 £ 35-00

X -BAND DOPPLER RADAR ALARM MODULE - MARK II £ 35-90 £ 44-00

ONE AMP P.S.U. MODULE (SPECIFY 5 OR 12 VOLTS) £ 7-50 £ 10-00

SIMULATED INERTIA MODEL TRAIN CONTROLLER £ 22-50 £ 35-00

SIMULATED INERTIA SLOT RACER CONTROLLER £ 27-50 £ 40-00

MODEL TRAIN STEAM SOUND SIMULATOR MODULE £ N/A £ 5-00

Irl
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(+1.1.30pp

4X011 9 + 9
4X012 12 + 12
4X013 15 + 15
4X014 18+ 18
4X015 22 + 22
4X016 25 + 25
4X017 30 +30
4X028 110
4X029 220
4X030 240

(+ f1.20p.p

3X0I0 6+6
3X011 9 +9
3X012 12 + 12
3X013 15+15
3X0I4 18 + 18
3X0I5 22 +22

2X010 6 +6
2X011 9 + 9
2X012 12 +12
2X013 15 + 15
2X0I4 18 + 18
2X0I5 22 +22
2X0 I 6 25 +25
2X0I7 30 +30

®11,113
Toroidal

TRANSFORMERS

IN A RANGE OF

75
TYPES

We use advanced winding technology to make our toroidal transformers They
have only half the weight and height of their laminated equivalents and are
appreciably more efficient. Our toroidals cost virtually the same as the older types
which they are rapidly replacing. Induced hum is reduced by a factor of ten.
Supplied with rigid mounting kit with centre bolt. steel and neoprene washers

30. l0mmdia.x30mm E4 71
Weight 0.45 Kg

(+ £1.00 p. p. + 0.86 VAT)

TYPE SECONDARY SECONDARY
RMS VOLTS RMS CURRENT

1X010 6 + 6 2.50
IX011 9 +9 1.66
1X012 12+12 125
1X013 15 + 15 1.00
IX014 18 + 18 0.83
1X015 22+22 0.68
1X016 25+25 0.60
1X017 30 + 30 0.50

50. 80mm dia. X 35mm E5 19
Weight 0.9 Kg

(+ f1.10 p. p. 0 0.94 VAT)

4.16
2.77
2.08
1.66
1.38
1.13
1.00
0.83

2X028 110 0.45
2X029 220 0.22
2X030 240 0.20

80VA90mm dia. x 30mm
£ 5.76Weight 1 Kg
[1.04 VAT)

6.64
4.44
3.33
2.66
2.22
1.81

3X016 25+25 1.60
3X017 30 + 30 1.33
3X028 110 0.72
3X029 220 0.36
3X030 240 0.33

120
90mm dia. x 40mm

VA Weight 1.2 Kg £6.72
f 1.20 VAT)

6.66
5.00
4.00
3.33
2.72
2.40
2.00
1.09
0.54
0.50

Kxg4Omm £0.8,
160n1wwernigmh71.1

(441.40 p.p. + fl 54 VAT)

SECONDARY SECONDARYTYPE RMS VOLTS RMS CURRENT
5X012 12 + 12 6.66
5X013 15+ 15 5.33
5X014 18+ 18 4.44
5X0I5 22 +22 3.63
5X0I6 25+25 3.20
5X017 30 + 30 2.66
5X018 35 +35 2.28
5X028 110 1.45
5X029 220 0.72
5X030 240 0.66

225vAlZg7721.145nun £10.59
( + f 1.50 p.p. + f 1 81 VAT)

6X014 18+ 18 6.25
6X015 22 + 22 5 11
6X0I6 25+25 4.50
6X017 30+30 3.75
6X018 35 + 35 3.21
6X026 40 . 40 2.81
6X028 110 2.04
6X029 220 1 02
6X030 240 0.93

3nn 110mm dia. x.50mm £12 27
UVVA Weight 2.6 Kg

( + f I. 60 p.p. + f 2.08 VAT)

7X016 25 + 25 6.00
7X017 30 + 30 5.00
7X018 35 + 35 4.28
7X026 40 + 40 3.75
7X025 45 + 45 3.33
7X028 110 2.72
7X029 220 1.36
7X030 240 1.25

500n1:47,741
;60mm Ei6.35

(£1.70 p.p. + f 2.71 VAT)

8X0I7 30 + 30 8.33
8X0I8 35 + 35 7.14
8X026 40 +40 6.25
8X025 45 + 45 5.55
8X033 50 + 50 5.00
8X028 110 4.54
8X029 220 2.27

8X030 240 2.08

 I.L.P. TOROIDAL TRANSFORMERS
ARE GUARANTEED FOR 5 YEARS

CHOICE OF 3 PRIMARY INPUTS
I.L.P. Toroidal Transformers are available in choice of 110V. 220V 240V. coded as
follows.. (Secondaries can be connected in series or parallel)
For 110V Primary insert 0 in place of "X- in type number.
For 220V Primary (Europe) insert I in place of "X" in type number.
For 240V Primary (U.K.) insert 2 in place of "X" in type number.

Example - 120VA 240V 15+ 15V. 4A = 42013.

. CUSTOMER DESIGN ENQUIRIES INVITED.
QUANTITY PRICE LIST AVAILABLE.

FREEPOST facility. (U.K. only).
Simply address envelope to FREEPOST to address below. NO STAMP REQUIRED.

TO ORDER Enclose cheque/Postal Order/Money Order payable to IL P.
Electronics Ltd or quote your ACCESS or BARCLAYCARD
account No To pay C.O.D. add £1 extra to TOTAL value of order.
Also available from ELECTROVALUE and MARSHALLS.

III Illm WI TRANSFORMERS
A division of I.L.P.ELECTRONICS LTD.

FREEPOST T4 GRAHAM HOUSE ROPER CLOSE
CANTERBURY CT2 7EP
Phone (0227) 54778 Technical (0227) 64723 Telex 965 780
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MICROS

Micros, memory and support
MC1489 96 74S287 2.50
MC1488 86 74S288 2.50
MC14411 11.96 74S471 4.96
MC14412 11.96 74S472 11.96
1702 6.96 74S474 11.96
2101 2.99 8T26 1.80
2102 99 8T28 1.80
2111 2.32 8T95 1.80
2112 2.32 8T97 1.80
2114 3.46 8T98 1.80
2114L 3.96 SC/ MP2 9.96
2142 10.40 8080 6.49
2376 11.60 8085 11.96
2513 8.50 8086 89.00
2516150 14.96 8154 11.60
2532 29.00 8155 12.50
2708 8.50 81LS95 1.30
4027 2.96 81LS96 1.30
4116 4.96 81LS97 1.30
4118 14.96 81LS98 1.30
5204 7.96 8212 2.46
57109 12.43 8216 2.50
57161 9.96 8224 2.50
6011 4.96 8228 4.20
6402 4.96 8251 4.96
6502 7.96 8253 10.96
6520 4.50 8255 4.96
6522 7.96 8257 10.96
6532 8.50 8259 11.96
6545 17.50 8678 12.96
6576 14.96 8602 2.20
6800 7.96 96364 10.96
6802 12.49 Z80-2mHz 7.50
6809 19.96 Z80 -P10 8.95
6810 3.96 Z80-CTC 8.96
6821 4.50 Z80-4mHz 8.96
6845 19.60 Z80 -P10 7.50
6850 3.96 Z80-CTC 7.60
6852 5.96 Z8000 120.00
74S00 59 ADC0817 14.47
74SO4 86 DG300 3.60
74S201 3.96 F8 9.95
74S188 2.00 F8SMI 9.96
74S262 9.96

SOFTWARE
CP/Pil' WITH (MAN

MANUAL

9
Available on

8' IBM format &
53/4 for TUSCAN

& TRITON

TCL SOFTWARE
TCL Disc Basic 155/19
TCL Pascal 1120/19
MICROSOFT
Basic -80 1155/115
Basic Compiler 1195/115
Fortran -80. 1205/115
Cobol -80. 1325/115
Edit 80 145/110
Macro 80. 175/110
MICROPRO
Word Star 1255/115
Word-Star/Mail-Merge 1315/115
Data Star 1195/125
Word -Master ....175/115
DIGITAL RESEARCH
CP/ M 1-4 175/118
CP/M 2-2 E95/E18
MAC 155/110
SID 145/110
OTHERS
KISS 1190/115
SUPER SORT I 1125/115
C BASIC 2 175/110
Z80 Oev Pack 150/112
ZSID 00/f7
POSTMASTER 185/110
MEDIA
53/4 S/Sided D/D E3.50
" per 10 129.50

S/Sided D/D E4.50
" per 10 £35.00

C12 Data Cassettes 50p

MAIL ORDER
TEL &MAIL ORDERS ACCEPTED

LSOO
LSO1
LSO2
LSO3
LSO4
LSO5
LSO8
LSO9
LS1O
LS11
LS12
LS13
LS14
LS15
LS20
LS21
LS22
LS26
LS27
LS28
LS30
LS32
LS33
LS37
LS38
LS40
LS42
LS47
LS48
LS49
LS51
LS54
LS55
LS63
LS73
LS74
LS75
LS76
LS78
LS83

LS86LS85

LS9190

LS

LS93
LS%
LS96
LS 07
LS109
LS112
LS113
LS114
LS122
LS123
LS124
LS125
LS126
LS132
LS133
LS136
LS1313
LS139
LS145
LS148
LS151
LS153
LS155
LS156
LS157
LS158
LS160
LS161
LS162
LS163
LS164
LS165
LS166
LS168
LS169
LS170
LS173
LS174
LS175
LS181
LS190
LS191
LS192
LS193
LS194
LS195
LS196

LS221
LS202

LS240
LS241
LS242
LS243
LS244
LS245
LS247
LS248
LS249
LS251
LS253
LS257
LS258
LS259
LS261

LS273
LS266

LS275
LS279
LS280
LS283
LS290
LS293
LS295
LS298
L S299
LS324
LS325
LS326
LS327
LS352
LS353
LS355

96
76
es

120
se

110
100
116
166
176
210
210
288
1015

147
110

120
215

120
125
125
126
179
120
346
120
226
225
232
232
2:5

50
135
135
136
130
130
115
120
180
460

76
180
320

88
260
180
130
130
215
215 74XX
420
200 74CXX
320
330
316
186
195

96

74LS00
13 LS366 15
13 LS367 1115

16 LS368 86
16 LS373 153
20 LS374 180
23 LS375 140
23 LS377 199
23 LS378 116
20 LS379
22 LS386

215
85

32 LS390 140
L 1404076

S395LS393 210
40 LS398 199
24 LS398 275
32 LS399 230
40 LS445 140
48 LS447 195
46 LS490 160

LS668 105
24 LS889 105
30 LS670 270
39 CMOS

4000 18

28 4031 18

90 4002 24

96 4006
922

120

4007 22

120 4008 82

25 4009 40

30 4010 48

70 4011 24
4012 24160 4013 46

40 4014 81540 4015 96
411

45 40
40117

06 422

45 4018 zs
106

4019 48
106 4020 99
46 4021 10560 4022 96

126
*402376 4024 75

115 4025 re180 4026 18046 4027 48
75 4028 6280 4029 106
86 4030 SO49 4033 176
70 4034 210
96 4035 126180 4040 105
80 4041 80
80 4042 9086 4043 96
30 4044 96
156 4046 130
70 4047 9890 4049 46

120
175 4051 80

4050 48

96 4052 90
86 4053 80
98 4054 130

4055 136
4068 26
4069 ze
4070 30
4071 ze
4072 26
4075 73 25
40
4075 89
4078 30
4061 28
4093 se
4502 1215

4507 80
4506 376
4510
4511 16500

4512
4514 21

4515 299
4516 120
4518 106
4519 70
4520 116
4521 260
4522 160
4526 150
4527 160
4528 120

REGS
TO3 ve
7805 146
7812 146

7815 146

7818 146
-ve
7905 22.
7912 220
10220 pike
7805 80
7812 60
7815 SO

78t8 110

7824 SO

79120
86
86

7915 96
7918 85

LINEARS
Many other

types In
stock. Tel
for details

WE HAVE MOVED
TO OUR NEW CENTRAL LONDON SHOWROOM
59/61 THEOBALDS RD, WC1 TUBE HOLBORN.

FLOPPY DISK DRIVES

We sell all you
need cased or un-
cased. Cables &
connectors. Brand

new fully guaranteed.
Price

Single 5 '/. Drive 1195
Smgle SA800 E395
Dual 51/4 PSU E59
Dual 8" PSU E76
Dual Cabinet & PSU 1x8" 1565
Dual 8" Drive Unit £945
Dual 51/4 Drive Unit £440

VIDEO TERMINAL

416

n24x80 display
Pentland Video

Terminal full
features

professional
terminal. Full details on request

Price EL%

S100 CARDS

ARV P

NEW
LOWRICES

111K STATIC KIT ASSM
with no RAM121141 £ 62 f 82

8K RAM " E109 1130
" 16K RAM 1157 £178

8K static 116x2114 chips) E 48
64K DYNAMIC 141161
with 16K RAM E149 £165
with 32K RAM f189 1205
with 48K RAM £229' E245
with 64K RAM £269 1285
16K upgrade 8x4116 f 40

16/32K EPROM CARD
Without EPROMs
2708/2516 163 f 89

FDC DOUBLE DENSITY
Double Density for 5%
or 8" Drives f - £195

VAT
ALL OUR
PRICES
EXCLUDE
VAT & P/P

CENTRONICS 737 PRINTER
LETTER
QUALITY
FOR
£546

B:=71egonir

Uses any paper roll, fanfold,
single sheets, 96 character
ASCII, 7 x 7 dot matrix, 50
CPS, RS232 or parallel I/O

OK TOOLS
Full range of wire wrapping ac-
cessories & boards & dip
jumpers etc. Visit our showroom
or send for our catalogue.
VERO
S100 prototyping boards and full
range of accessories.
BOOKS
Complete range of microcom-
puter books and magazines on
sale in our showroom.

CATALOGUE
AVAILABLE

Catalogue available. Send 50p
Et S.A.E.

TRAINIAM
59/61 THEOBOLDS RD

LONDON WC1
TEL 406 5240/2113

TELEX 444198

TUSCAN S100
A Z80 based S100 Computer

Single board will hold up to 6K RAM, 8K
ROM, Video interface Z80 processor -
I /0 and cassette interface. 5 spare 5100
expansion sockets for memory/disc ex-
pansion. System monitor, resident
BASCI or CP/M system option. All com-
ponents available separately or ready -built
NEW LOW PRICES
TUSCAN MAIN BOARD KIT ONLY E235
+ VAT SAE FOR DETAILS

TRITON
8080 BASED SINGLE BOARD
system with EUROCARD
EXPANSION
Complete Kit ind. PSU/Case/Keybd
Expansion Motherboard Kit
8K 121141 RAM Card Kit
8K 127081 ROM Card Kit
Expandable up to CP/M
Disc System. SAE for
details.

1266
f 50
£ 97
E 97

SINGLE BOARD
PERSONAL
COMPUTER

TCL PASCAL
FOR PET Et CP/M systems
Put Pascal on your PET now
Pascal conversion ROM
Pascal manual
Complete package including
compiler

£ 20
E 9

1120

Edge £4.00
Connectors
S100

DIP Switches
4 way £1.20
7 way £1.75
8 way E1.813

DIP Plugs
14 DIL £ .65
24 DIL £2.20
40 DIL E3.60

DIL SOCKETS
(TEXAS)Lovre

PFR. Wrap
8pin 10p 76p

14pin 12p 36p
16pin 13p 42p
18pin 16p 130p

20pin 22p 90p
22pin 25p
24pin 30p 66p
28pin 36p 90p
40pin 40p 1.10p

Zero Insertion
Force Sockets

glt12
Connectors

.156 Ribbon Coble
2x 6 way - 1.75 PRICE/M
2x12 way 3.00 Gay Coloured
2x10 way - 2.00 10 .65 10 90
2x15 way - 3.20 14 .90 14
2x18 way - 3.50 16 1.20 16
2x22 way 3.203.65 20 1.40 20
2x25 way 3.60 - 26 1.60 26
2x30 way 4.15 - 34 2.40 34
2x36 way 4.753.90 40 2.80 40
2x40 way 5.00 - 503.30 50
2x43 way 5 504 60 60 400 60

Insulation/Piercing
Ribbon/Cables

1/OHEADER PLUG
10 way 12.20 10 way E1.60
20 way £3.40 20 way £2.30
26 way £4.00 26 way 12.70
34 way £4.80 34 way E3.30
40 way E5.40 40 way £3.75
50 way f 6 .00 50 way £4.60
60 way £6.50 E0 way 6.00

Insulation Piercing
16 way 14.95 Edge Connectors
24 way 16.00 20 way 13.60 40 way £5.30
40 way 19.50 26 way £4.00 50 way £6.00

D -Types 3k way £4.60
25W Male E Insulation Piercing
25W Female f DIP Plugs
25W Cover f 14 way 01.15-

16 way DIP Plug
24 way DIP Plug

E1.30
E1.50
£2.80

1.20
1.40
1.60
2.40
2.80
3.30
4.00
5.50

CRYSTALS FOR MICROS
32.768KHz 3.00 4.00MHz 2.70 10.00MHz 2.70
100K Hz 3.00 4.43MHz 1.00 10.7MHz 2.70
200K Hz 3.70 5.0MHz 2.70 16.00MHz 2.90
1.0MHz 3.60 6.0MHz 2.70 18.03MHz 2.90
1.008MHz 3.50 6.144MHz 2.70 18.432 2.90
1.8432MHz 3.00 7.0MHz 2.70 36MHz 2.90
2.03MHz 1.50 7.168MHz 2.50 48.0MHz 2.70
2.45760MHz 3.05 8.00MHz 2.70 100MHz 2.90
3.276MHz 2.70
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THE BIG BANG
THEORY
Over billions of years gas clouds condensed into stars and planets. The
primeval soup bubbled. Self -replicating organisms writhed. Fish struggled
onto the land and took their first breath of air (dramatic stuff). The result
of it all - A.S. Lipson. Here, he discusses how it all began.

One of the many questions that has intrigued man since
he first learned to speak is that of the origin of the
universe. How did it all begin? Where did our world

come from and what caused its existence? Scientists, being
only human, (or so we are told) have not been immune to this
type of curiosity - even Isaac Newton hypothesized about
the origins of the stars. However, it is only fairly recently (dur-
ing the second half of this century) that any research on this
topic has been viewed as 'respectable', or fit material for a
serious investigation. During this time, two main opposing
theories as to the origin of the universe have developed; the
Steady-state theory and the Big Bang theory. It is the latter
which tends to be generally accepted these days, as we shall
see later. But first we'll need to look at some of the
background information

The Red Shift Mystery . . .

It was found during the 19th century that when light from
the Sun was passed through a narrow slit and then split into a
spectrum by a prism, the spectrum showed hundreds of tiny
dark lines across it. The reason for this was not known until the
advent of quantum mechanics this century, but it was noted
that the lines always occurred in the same positions in the
spectrum, corresponding to set frequencies or wavelengths of
the light. In 1868, it was found by Sir William Huggins that not
only were all the same lines found in the spectra of stars, but in
some stars, the lines were shifted very slightly from their posi-
tions in the solar spectrum. Sometimes the shift was towards
shorter wavelengths; the blue end of the spectrum, and
sometimes to longer wavelengths; the red end of the spec-
trum. With a disappointing lack of originality these two
changes became known as the blue shift and the red shift,
respectively. In order to explain the shifts, Huggins used an
analogy with sound. When you are standing still, and are sud-
denly passed by a fast moving car (of course Huggins, working
in 1868, did not explain it in terms of cars, but anyway )

which is emitting some sound, you may have noticed that as
the car passes you the pitch of the sound drops. (Producing the
eeeee-owwwww sound beloved of motor sport enthusiasts.)

This change in pitch, or frequency of the sound waves is caus-
ed by the relative velocity between the car and yourself. It
follows that light, which is also a wave, is affected in the same
way by relative motion between the object emitting it and the
object receiving it. In fact, the light from a star moving away
from us at great speed is shifted slightly to the red end of the
spectrum, and a star moving towards us has its light shifted
very slightly to the blue end of the spectrum. This explains the
red and blue shifts. Now, it so happens that the wavelengthof
the dark lines in a spectrum is one of those quantities which
physicists find relatively easy to measure with extreme ac-
curacy. By doing this, and comparing the wavelengths of dark
lines in the spectra of stars to the wavelengths of the same
lines in the spectrum of the Sun, it is possible to calculate fairly
precisely just how fast a star is moving towards or away from
the Earth.

In The Beginning . . .

Things really began to get interesting, though, when
astronomers looked at the shifts in the spectra of other galax-
ies. They discovered that the distant galaxies appear to be
moving away from our own galaxy - the Milky Way. There
are one or two exceptions; for instance, the Andromeda
Nebula, the closest large galaxy to our own, appears to be
moving towards us at about 300 kilometres per second. In
general, however, the other galaxies seem to be moving away.
In fact it appears that almost every galaxy we can see is
rushing away from every other galaxy. This can be simply ex-
pressed by saying that 'the universe is expanding'. As a general
rule, distant galaxies show a distinct red shift in their spectra
and the further away the galaxy, the greater the red shift tends
to be, indicating that the further away a galaxy is, the faster it is
likely to be travel I ing away from us.

It began to look as though a long time in the past, all the
galaxies were squashed up together and then a massive explo-
sion sent them flying apart. This is the bare bones of what
became known as the Big Bang theory and various calcula-
tions have shown that if this is indeed what happened, then the
'beginning' - the creation of the universe - took place about
10-20 bil lion years ago.
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AVERAGE DISTANCE
BETWEEN GALAXIES

INCREASING

Fig.1 If you visualise our three-dimensional universe as being on the two-
dimensional surface of an expanding balloon, you can see that, although the
galaxies are getting further away from each other, the centre of expansion is
not on the surface.

Before Genesis
Some cosmologists, however, were somewhat unhappy

with this explanation of the expansion of the universe. It in-
volves a 'beginning' and therefore raises the awkward ques-
tion of what was 'before'. In fact, it was reasoned, it would be
much more satisfying philosophically if a theory could be
found which did not involve a 'beginning' for the universe, (this
idea, that a theory ought to be philosophically satisfying, is not
quite as silly as might be thought. Time and again in physics,
the theory which feels best has been the correct one). In the
late forties Hoyle, Bondi and Gold proposed the Steady-state
theory. This takes care of the expansion of the universe in a
most ingenious manner; although the various galaxies are
receding from each other all the time, new matter is con-
tinuously being created to 'fill up the gaps'. As more matter is
created, it collapses by gravitational attraction to form new
galaxies. Thus there is no need in this theory for there ever to
have been a beginning - the universe is as it is simply because
it has always been the same. According to the Steady-state
theory, there never was a beginning to the universe, and
presumably there will never be an end - it will just keep ex-
panding, old galaxies dying, new ones forming. This theory
does have a certain 'neatness' about it that is rather satisfying.

As a first impression it might seem that it would be im-
possible to tell which of the two main theories - Big Bang or
Steady-state - is correct. The only real difference to the
universe now would be that, if the Steady-state theory is cor-
rect, the rate of expansion would be constant, whereas if the
Big Bang theory is correct, the expansion would be slowing
down somewhat, as gravitational attraction attempts to pull
the galaxies back together again. This slowing -down, however,
is far too slight for us to be able to measure. So how can we
decide which theory is correct?

Well, for a start, there are one or two things which can
only be explained in terms of the Big Bang theory. One of these
is the abundance of the element helium in the universe -
there is far too much of the stuff around for it to be explained
in terms of the Steady-state theory (exactly why doesn't really
concern us here). Another is the 'three degree Kelvin micro-
wave background' - which we will consider later. Finally,
there is this; according to the Steady-state theory, the universe
has always been much the same as it is now, whereas accor-
ding to the Big Bang theory, it has only evolved to its present
state slowly, and it was different in the past. If only we had
some way of looking at the past of the universe, we could com-
pare it with the present. If the two were largely similar, we
could conclude that the Steady-state theory is roughly correct.
If, however, there was a noticeable difference in, say, the
structures of galaxies then and now, we might conclude that

the Big Bang theory is correct. But we can't look at the past. Or
can we? When we look at the stars, we do not see them as they
are, but as they were when they emitted the light we see. Light
takes only about eight minutes to reach us from the Sun, but
nearly four and a half years from even the closest star. When
we look at the more distant galaxies, we see them as they were
many millions of years ago. Evidence is not 100% conclusive
(it rarely is in cosmology) but weighing the facts one against the
other, it seems it is the concept of the 'Big Bang' that is correct.

The Microwave Background
Now it is time, then, to elaborate a little on the Big Bang

theory. A common misconception is that this theory states
that about 15 billion years ago, a massive explosion occurred
at one point in space, throwing out matter which eventually
condensed into stars, galaxies, planets and (finally) us. In fact,
this is not correct. The explosion is not imagined to have occur-
red at one particular point in space. It took place at every
point in space, occupying the entire universe. It makes no
sense, then, to ask "Where was the explosion?" The best way of
understanding this is to imagine our universe as being on the
two-dimensional surface of a balloon, which is being inflated.
It makes no sense to ask where on the surface of the balloon is
the centre of expansion; every point is just as much the centre
as any other.

We will now see what it is thought the precise beginning
of the universe was like. Nobody actually knows what the
universe was like during the first few fractions of a second; our
knowledge only starts after this. After the first tenth of a se-
cond or so, the vast and intense quantities of energy that had
just sprung into existence with the universe were making the
temperature of the universe an incredible 30 billion degrees
on the Kelvin scale (at temperatures as high as this, the Kelvin
and Centigrade scales are virtually identical). Apart from the
pure energy in the form of photons, a lot of electrons and
positrons were in existence, together with equally large
numbers of particles called neutrinos. In addition, there was a
slight contamination of heavier particles, like protons and
neutrons. After a second or so, the temperature had dropped
to only ten billion degrees or so and this was still far too hot for
protons and neutrons to form atomic nuclei. This process
didn't begin until three or four minutes after the beginning,

'SIZE OF UNIVERSE'
OR AVERAGE

DISTANCE BETWEEN
GALAXIES

NOW

lal

Ibl

TIME

Fig.2 Will the universe keep expanding (a) or will the gravitational attraction be
strong enough to make it collapse again, only to start another expansion (b)?
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when the temperature had dropped to a mere ( . a

mere . . !!! . . . ) 900 million degrees. Even though nuclei had
been able to form, there was still far too much energy for elec-
trons to be able to join up with the nuclei to form stable atoms.
It took nearly three quarters of a million years for that to occur
and by that time, most of the original electrons and positrons
had vanished. (When an electron meets a positron, the two
disappear, giving off energy. This is what is thought to have
happened, leaving just a few particles behind.) Gradually,
gravity clumped the atoms together, and then clumped the
clumps, to form stars and galaxies. Eventually, life developed:
but that happened much later.

Cold Radiators
So how can we test this theory? Well, if it is correct, there

should still be some radiation hanging around from this begin-
ning. The appropriate calculations have been performed, and
it turns out that the radiation ought to be roughly equivalent to
that emitted by a perfect radiator at a temperature of about
three degrees Kelvin (minus 270° Centigrade). This doesn't
seem to be a lot, (things that cold don't radiate much heat)
but despite this it is measurable. In the mid -sixties, Penzias
and Wilson measured this 'three degrees Kelvin radiation
background', more or less by accident. At first they blamed
poor readings on their equipment and on a pair of pigeons
which had nested inside the horn -shaped antenna they were
using!

That's it then. It looks very much as though the Big Bang
theory is in fact the correct explanation of the origin of the
universe. There are still unanswered questions, however.

What's on Next?
We've seen an explanation of how the universe began, but

how will it end? Will it just keep expanding, getting larger and
larger and cooler and cooler, or will gravitational attraction
pull the galaxies back together again, the expansion of the
universe slowing and eventually stopping, then 'going into
reverse'? This depends on exactly how much matter there is in
the universe. If there is enough, then the gravitational pull will
be strong enough to make the universe collapse back in again.
If not, then the expansion will continue. In the former case, the
universe is said to be 'closed', and in the latter case, 'open'.
Either way, the human race will certainly be long extinct
before it happens. So we may never know which is the case.
Some evidence seems to indicate that the universe is closed;
some that it is open. Until fairly recently, it seemed that the
universe was probably closed. However, it is now thought
possible that the sub -atomic particles known as neutrinos
might have mass, contrary to what has been thought for many
years. There are so many neutrinos in the universe that, if this is
the case, it might be enough to make the difference between
an open and a closed universe.

We will finish with one more fascinating possibility. It has
been suggested that, if the universe does collapse back on
itself, it would first return to its original state of intense heat,
and then possibly explode outwards again, beginning the
whole thing all over again. We can imagine the universe
forever exploding outwards, contracting again, exploding,
contracting... Perhaps the universe we live in is formed
from the remnants of the cycle before....Sadly we shall
never know ETI

44,..01,9 If you want an Autoranging,
o, Auto Unit Display, 33 digit LCD DMM.
e 4t

_7a
0.>

The
Incredible
6200

For onlyja
Onc VAT) MINI

We've got to hand it to you!
9.95

Introducing the latest professional state-of-the-art 31/2 -digit DMM - at really old-
fashioned prices! From just an unbelievable /39.95 inc. VAT, plus 11.15 p&p!

* I mV, 100uA and
0.1S? resolution!

 Measures AC voltage
to 600V!

* Measures DC voltage
to 1000V!

* Measures resistance

to 2 Megohms!
Low power Ohm ranges!
Displays mV, V
and mA!
0.8% accuracy!
Zero adjustment!
3 other models too!

r1believe you' Please send me the DMM s as marked

6200 ,1 E41.10 each. inc VAT, p&p
6220 a E51.10 each. inc VAT. p&p
6100 as E66.10 each, inc VAT. p&p
6110 q,z E76.10 each. inc VAT, p&p

Total price L
Total price 4
Total price
Total price

This one-off price is so unbelievably low because :f,e
A D converter and display are custom-built This is a
genuine, no corners cut top -spec DMM. that gives you all
the features above and 200 hrs continuous battery life or
the 3' 2 -digit LCD display. auto 'Batt' wattling. pair of test
leads, batteries. spare fuse and 6 months' guarantee' This
offer can't last for ever. so buy now Remember. a DMM
in the hand '

I Total cash cheque enclosed L
Cheques payable to
Maclin-Zand Electronics Ltd . please

LTel

38 Mount Pleasant. London WC 1 X OAP
01-278 7369 01-837 1165

ME
actin-Zand
Makine state -of the -art affordable

Plus three other DMMs in the range!
6220 As the 6200 plus 10 Amp
AC DC measurement' ONLY E49.95., VA I
6100WithContoulty check' ONLY E64.95 ,ro VAT
6110 As 6100 plus l 0 Amp
AC DC measurement' ONLY E74.95., VA T
Add L I 15 p&p please

ACCESS orders taken Please write card no and signature

ACCESS NO

Name

Address

Signed

To Maclin-land Electronics Ltd . 38 Mount
Pleasant. London WC I X OAP
For overseas orders. please
add L 5 to cost of total order package 3ETI
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World famous for quality, reliability and value for money. 20,000,000 customers can't be wrong!

Now Casio, the new techno-
logical leaders, take a giant step
forward in time with

TIE ULTIMATE WATC

AA81 Analogue
Display

AA82 Digital
Display

You have to hand it to Casio for the best of both
worlds!
LCD ANALOGUE/DIGITAL ALARM CHRONOGRAPHS
with around 40 functions
 LCD Analogue. Independent display of hours and minutes with synchronous digital

seconds, can be used as a dual time.
 Digital. Independent display of hours, minutes, synchronous seconds, day and date.
 Auto colander. Four year calendar is set for 28 days in February.
 Professiersel Stopwatch. Measures net, lap and 1st and 2nd place times in units 1/ 100

second to 12 hours. A signal confirms start/stop operation and sounds at 10 minute
intervals.

 Daily reminder alarm. Sounds at the pre-set time with a carousel type display for 30
seconds .'Alarm on" symbol.

 Countdown Alarm. Measures normal and net times from 1 minute to 60 minutes. 30
seconds alarm with amazing "Star Burst" display. 10 minute signal. Start/stop signal.

 Trme Signal. Every half-hour on the half-hour. Every hour on the hour. Two tones.
 Tone control. Tone pich can be varied in 10 steps.
 Lithium battery. Approx. 18 months life using alarm for 90 seconds and nightlight for 3

seconds daily.. 15 secs/ ,month accuracy. "Merry-go-round" demonstration display.
Water resistant case. 8.65mm thick. Mineral glass. Matching stainless steel bracelet.

A/U31 chrome case, s/s bracelet (£34.95)
AA82 stainless steel case and bracelet
AA11113 gold plated front, s/s back

£29.95
£39.95
£49.95

Tune in to Casio. 12 melodies will alarm
you - the price won't!
12 MELODY ALARM CHRONOGRAPHS
with countdown alarm and four date
memories.
 Time display. Hours, minutes, seconds, am -pm, 12 or 24 hour format.
 Calendar. Day, date and month auto 4 years calendar.
 Daily Alarm. 7 melodies, one for each day of the week, including "American Patrol."
 Hourly time signet. With "Big Ben" type tune. When date memories are set, the chosen

melody is played instead of the time signal. Easily switched on or off.
 Date memory. Select "Trinklied" or "Wedding March" to to be played instead of hourly

chimes on the set day. Press the caldendar button for additional renditions.
 Birthday memory. "Happy Birthday" is played instead of hourly chimes, or when the

calendar button is pushed. The message "Happy" is also displayed.
 ChflIMMIIM Memory. On Decemeber 25th "Jingle Bells" is played instead of the hourly

chimes, or when the calendar button is selected.
 Countdown Wenn. From 1 second to 1 hour. At zero a chime sounds for 10 seconds and

the count continues positively for 1 hour.
 Stopwatch. Net, lap and 1st & 2nd place times from 1/10 second to 1 hour. A signal

confirms start /stop operation A signal sounds at 1 minute intervals.
Picturesque moving display of notes played. One touch melody demonstration. Built-in

speaker. Back -light. 2 year battery. Mineral glass. Water resistant case.
M-12 Resin case and strap. s/s trim. M-1200 All s/s 9 Omm thick case.

AROUND 40 FUNCTIONS

M12
(f26.95)

£24.95

M1200

£29.95({Si3

VV150C
£25.95

100 METRE
WATER

RESISTANT

Price includes VAT and P&P. Send
your company order, cheque, P.O. or
phone your ACCESS or BARCLAY-
CARD number to.

VV150B
£32.50

NEPTUNE WOULD GIVE
HIS LEFT ARM FOR ONE! 

Get in the swim with Casio - 300 feet down!
100 METRE WATER-RESISTANT ALARM
CHRONOS with countdown alarm timer
 Amazing FIVE YEAR battery life. Around 30 functions.
 Timekeeping mode. Continuous display of hours, minutes, seconds, am/pm, day, date

and month. 12 or 24 hour. Time is always visible regardless of fplay modes. Auto 4 year
calendar set at 28 days for February.

 Professional Stopwatch. Net lap, and 1st and 2nd places times from 1/100 second to 1
hour. A signal confirms start/stop operation, and sounds at 10 minute intervals.

 Daily reminder alarm. Sounds for 30 seconds at the pre-set time. "Alarm on" symbol.
 Countdown Menu. Normal and net times from a maximum of 12 hours. Start/stop and

10 minute signals.
 Time signet. Sounds every half hour on the half hour, and every hour on the hour. (Two

tones.) The time signal, with symbol can be swithed on or off.
 Lithium battery. Approx. 5 years life, using alarm for 100 secs and nightlight for 3

seconds per day,'_ 15 sconds per month accuracy. Mineral glass.
 100 METRE WATER RESISTANT CASES. W-100. Resin case 9.65 thick, resin strap.

W -150C. S /s case, resin strap. W-1508 All stainless steel.

See also A250 on opposite page
Send 25p for ow illustrated catalogue

Dept. ETI, FREEPOST, 164-167 East
'Road, Cambridge CB1 1 DB. Tel. 0223
312866
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GUARANTEED LOWEST PRICES - GUARANTEED QUALITY
We promise to BEAT any lower advertised price by an extra 2''2% - Just send details and your remittance for the lower

amount*

Casio and Seiko watches are water resistant and won't drown in the rain. They do not eat expensive batteries. The quality cases won't wear
your cuffs away, nor will plating wear off in a few months. Unlike the usual plastic type, the mineral glass face will not easily scratch or mar. The
high quality modules have a failure rate of around 1% or less - not 25% or more. They are guaranteed accurate and functions do notinteract.
Spares and servicing are available after the guarantee expires, from UK service departments.

JOIN THE KEYBOARD REVOLUTION!
With the amazing new CASIOTONE 201

A remarkable new concept in electronic keyboard instruments using a totally new technology.
Pitch, timbre and harmonics of 29 instruments have been measured, digitalised and stored in
electronic chip memory for faithful reproduction.

A 4 -sound memory function allows switch-
ing between any 4 pre -selected instruments.
This polyphonic instrument can play full
chords of up to 8 notes on its 29 white and
20 black keys spanning 4 octaves. Vibrato
and tone switches. Foot volume and sustain
pedal options. Echo jacks. 3x331/2x9,/x
inches. Weight 15Ibs. Black or woodgrain
finish. AC only.

ONLY £245 (rep £285)

CASIOTONE M-10
Four instruments on the moved
Polyphonic playing of piano, organ, violin and
flute, 19 white and 13 black keys span 21/2
octaves. Vibrato switch. 2x161/2x5% inches.
Weight 3.51b. Integral speakers. 0/p jack.
Mains/battery.

ONLY £69 (r.r.p. £79)

12 PRE-PROGRAMMED MELODIES
Clock, calendar, 11 -note melody maker, calculator,
square roots, %. Alarm 1; 7 tunes, one for each day.
Alarm 2: a fizws tune. Hourly chimes. Date memories; 4
anniversary tunes. MQ-1200 (below), Desk or bedside.
Built-in loudspeaker. Volume control. Nightlight.
Powered by three AA size batteries. (E22.95). 19/16 x 6
x 2% inches.

£19.95

-r8 58

ML -90 (right)
Kiss keys
Stopwatch
7/32 x 21/2041/2"
(E22.95)

£19.95
THE SPACE INVADERS ARE BACK!

MG -880 (left) This time right in your pocket. An action -packed
'A x2%x-if/5' speed game that will give you hours of skilful

entertainment and chair -gripping excitement.
Never another dull spare moment. Also an 11 -note
melody calculator, pre-programmed "When The
Saints Go Marching In''. Full memory, %. Auto

M0-770 (right) power -off facility.
Kiss touch
keys.
5 /32x3Yex2Ve
(E14.95)

£12.95

£10.95
(E12.95)

A250 ALARM CHRONO-
GRAPH
(Lett) The same module and functions as the W100
and W150 watches shown opposite but in a
standard water resistant chromed case with s/s
bracelet. £24.95
A251. All stainless steel version. £37.50

F80E ALARM CHRONO-
GRAPH
(right). 1/10 second to 12 hours. Hourly chimes.
Water resistant resin case and strap (El 7.95).

£15.95
F300 Sports Chronograph £12.95. 8220 Chronograph E25.
F7C. £8.95. C80 Calculator Watch E24.95. C801 £29.95.

*Providing the advertiser has stocks and we make a small profit!

See opposite page for ordering details

SEIKO
DFT 048

FROM
£37.50

ALARM CHRONOGRAPH
Countdown timer
Hour, mmutes. seconds. alpha day and date 24 hour alarm
and hourly time signal. Stopwatch times in units of 1 r 100
second to 12 hour, net, lap and 1st & 2nd place.
Countdown alarm timer up to 1 hour Backlight Stainless
steel Hardlex glass. Water resistant

ONLY £37.50

DFT 038
100 METRE
Water resistant
Suaable for swimming water skiing etc

Functions as DFT 048 above

£49.95

DER 048
ALARM CHRONOGRAPH
Wooldy Mum
Countdown Worm

Hours. minutes. seconds. day. date and month. Weekly
programmable alarm Hourly chimes Interval countdown
alarm timer I rorn maximum of 16 hours Stopwatch times in
1 100 up to 20 minutes, then in seconds to 12 hours Net
lap 1st & 2nd place timing Double display(unction
Stainless steel Narthex glass Water resistant

ONLY £52.50

DER 018
100 METRE
Water resistant
Suitable for swomino ill)
Functions as DER 049 above

£69.95

DUO DISPLAY

' \misomme

All Seiko watches have an
international 12 -month
guarantee.

independent analogue display of hours and minutes. with
sweep second hand
Digital display of hours. minutes. seconds. am ,prn (12 or 24
hour format)
Day and date auto 4 year calendar function 24 hour alarm
with alarm on symbol and hourly chimes
1.'100 second stopwatch to 1 hour. normal and net 2 year
battery with battery life indicator Stainless steel Water
reststarn Hardier glass

JET 010 (illustrated)
f t1.1,111',11 I, NV0,1

ONLY £62.50
JET 018 (Equivalent to HV011i
JET 028 (Equivalent to HV005)
JET 894 Gold plated champagne dial
JES 994 if quivalent to HX0091

CASIO Ladies' Watches

f62 50
f 62.50
(92.50
E67.50.

Hours, minutes, ten seconds, seconds (by flash) a.m. /p.m. Day, date and month. Stopwarrt
or dual time (except alarm watch).

L-20
Chrome

£14.95

Chrome

£16.95
870 GL 13B
Gold Plate

£24.95

870L-216
All s/s

£16.95

A550 s/s
Alarm

£24.95
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BENCH AMPLIFIER
Yet another useful piece of test gear from ETI.
This time it's an inexpensive
but good quality bench
amplifier for use with
an external speaker.
Design by Ray Marston.
Development by
Steve Ramsahadeo.

Bench amplifiers are fairly simple pieces of workshop test
gear which are useful for testing the functional perfor-
mances of tuners, signal sources and speaker assemblies,

etc. They also act as useful standby power amplifiers when not
being used in the 'test gear' mode.

Our bench amplifier has been designed with low cost and
good functional performance in mind. The unit has a high -
impedance (10 M) input stage which is accessed via a pair of
panel -mounted terminal sockets. The unit is mains powered

01
Cl

RV1
10k
VOLUME

0
INPUT >R1

10M
O

vo um

Benchnow
An°

and can deliver approximately 4 W into an 8R0 speaker. The
bench amplifier is designed to be used with external speakers,
which are connected to the instrument via a second set of
panel -mounted terminal sockets.

The amplifier works best when used with external 8R0
speakers, but can in fact be used with any speaker impedances
in the 4R0 to 16R range. Fidelity is reasonably good, with
distortion typically being less than 0.1% at 1 W at 1 kHz. The
frequency response is virtually flat to 200 kHz.

R2
15k

C2 rf
100

C3
47

R3
10k

IC1

14

13

12

10

C4
100n

OV
/7777

C5
1000u

SPEAKER
0

1_+ C6

/7777

.1

1000u

141111 D2

OV

15V

qC

II

g I

li

T1

15V

FS1 SW1a
100mA

NOTE:
01 IS 2N3819
IC1 IS LM384
D1 & 2 ARE 1N4001
T1 IS 15.0-15V,12VA

PINS 3,4,5,6,7,10,11 & 12 OF
IC1 ARE CONNECTED TO PCB
HEATSINK: FINNED HEATSINK
CLIPPED TO TOP OF IC

V

Fig. 1. Complete circuit diagram for the ETI Bench Amplifier.

L

OE

MAINS
INPUT
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PROJECT

wag

This photograph shows everything fitted, wired up and ready to go.
Volume and output sockets are on the front panel, input sockets are on
the back. Note the heatsink on the IC.

Construction
The circuit is very simple, so construction should present

few problems. IC1 should be soldered directly to the PCB,
without the use of a socket. This IC uses a modest area of PCB
foil as a partial heat sink and has additional sinking provided
by a finned clip -on heat sink (see Buylines). The PCB should be
provided with ten Veropin terminals, to facilitate connections
to T1, RV1 and the input and output terminals.

When PCB construction is complete, fit it into a suitable
cabinet (we used a Verobox on our prototype) and make the
inter -connections to T1, RV1 and the input and output ter-
minals. On our prototype we omitted FS1 and SW1 from the
actual unit, since these facilities are already provided by the
fused mains plug and the switched power socket of our bench
installation. We fitted volume control RV1 and the speaker
terminals to the unit's front panel and fitted the input ter-
minals to the rear. Note that holes should be drilled in the sides
(or top) of the completed cabinet, to aid heat dissipation.

When construction is complete, fit a suitable speaker
(ideally 8R0) in place, connect a suitable input signal and
switch the unit on. Check that good quality reproduction is ob-
tained (the unit will drive roughly 4 W into an 8R0 speaker) and
that the volume can be varied via RV1. The unit is then com-
plete.

HOW IT WORKS
There really is not a great deal we can say here, as the circuit is so sim-
ple. Q1 is a high -impedance FET (field effect transistor) and is used as
a unity -gain buffer amplifier. Its output is fed to the input of IC1 via
RV1, the volume control.

IC1 is a 5 W power amplifier (actually an up -rated version of the
LM380 2 W IC), with an integral heat sink that is coupled to the three
centre pins on either side of the IC package. The output of the power
amplifier is passed to an external speaker via C5 and the whole
shebang is mains powered via T1 -D1-132 and C6.

The output of the IC is (according to the manufacturers) short
circuit proof and can work into any speakers with impedances in the
4R0 to 16R range. In practice, the circuit works best with 8R0
speakers. To ensure adequate power handling capability, our IC is
soldered to a PCB heat sink and is also fitted with a finned clip -on
heat sink.

ETI DECEMBER 1980

INPUT
RV1 WIPER

RV1
LS1 COMMON

15
r\-)

OV 15

Fig. 2. Component overlay of the Bench Amp.

PARTS LIST

d

s IC CLIP ON
HEATSINK

RV1

OUTPUT

Resistors all 1/4 W 5%
R1 10M
R2 15k
R3 10k

Potentiometer
RV1 10k logarithmic

Capacitors
C1, 4 100n polyester
C2 1u063 V axial electrolytic
C3 47u 25 V axial electrolytic
C5, 6 1000u 25 V axial electrolytic

Semiconductors
Q1 2N3189
1C1 LM384
D1,2 1N4001

Miscellaneous
FS1 100 mA and holder, SW1 DPDT miniature toggle, T1 15-0-15
12 VA mains transformer.

BUYLINES

All components used in the ET! Bench Amplifier should be readily
available from major stockists. The clip -on heat sink can be obtained
from Watford Electronics.
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A range
of firmware

options available

ACI1C0111-2 MICRO -KIT
. COMPUTER

WITH

90 IMPROVED
16k B

wsiti RAM Board

Ex -
stock

Only £335
+ VAT

Full after sales
service
Firmware & MOS ICs Software
Zeap Assembler (4, 1Kx8 EPROMS) £50
Nas Pen text editor (2, 1 Kx8 EPROMS) £30
Expansion boards (in kit form)
48K RAM £210  32K RAM £175.00
16K RAM £140
EPROM CARD INASCOM compatable) KIT. Suitable
for 18 x 2708 or 18 x 2718 or mixed 1 x NASCOM 8k
BASIC ROM £56.00. BASIC programmers aid.
Self locating tape £14.96.

POWER SUPPLY £29.50

NASCOM-1
12" +8" PCB carving 5LSI MOS packages, 16 1K MUL,
memory packages and 33 TTL packages. There is on -board
interface for UHF or unmodulated video and cassette or
teletype. The 4K memory block is assigned to the operating
system and video display leaving a 1K user RAM. The MPU
is the standard Z80 which is capable Nascom-1 Kit Priceof executing 158 instructions in-
cluding at 8080 code. £ 1 2 5 Plus

VATBuilt price E140 + VAT. - Pty Pr]

PLAIN PAPER Fully built and

E325 PRINTER stytuhseedncinloasure

for lust E325 plus VAT.
INTERFACES WITH ALL MICRO COMPUTERS
The Nascom IMP (Impact Matrix Printer) features

ars
60 lines per minute. 80 characters per line.

 Bi-directional printing.  10 line print buffer.
 Automatic CR/LF. 96 character ASCII set

(including upper -dower case, 9, f)  Accepts 8i'
paper (pressure feed).  Accepts 9i" paper (trac-
tor feed)  Tractor/pressure feed. Baud rate from
110 to 9600.  External signal for optional syn-
chronisation of baud rate
IDEAL FOR WORD PROCESSING

rTUSCANS100
A M() based SI00 Computer System.

TUSCAN main board. The heart of
the system with Z80, video, Ram,
Rom, and I/O plus five S100 slots for
expansion r

Houses two 5'4" drives for a
compact business system

Profeessional case will house
the complete system

Two keyboard options
Hinged lid for easy access.
Stylish finish ideal for office or home

NASCOM PRODUCT LIST + VAT
I/O board kit less I/O chips 45.00
UART * BAUD rate generator + crystal for I/O
board 18.00
Econographics kit for additional 128 char-

y...if:. acters (Ni only) 30.00
2708/2716 Programmer suitable for N1 and N2
under NAS-SYS E20.95
Nascom 19" rack mounting card frame
for N1 and N2 32.50
Nes-DA disassembler 3 EPROM for Nas-sys

37.50
MK36271 8K BASIC in 8K x 8 ROM
Naspen VS in 2 EPROM
Nas-sys monitor in 2 EPROM
4 Games Tape
Nasbug T4 2 x EPROM
Tiny Basic 2 x EPROM
Super Tiny Basic 3 x EPROM
Super Tiny Basic upgrade 1 a EPROM
Tape Software
ZEAP 2 tape and documentation for
Nas-sys
8K BASIC tape and documentation for Ni

30.00
25.00
£6.60
25 00
25.00
37 50
12.50

30.00
15.00

THE HENELEC DISK SYSTEM
FOR NASCOM and drly
Z80 8080 Microcornp,,,,
woh an uncornmoted PiG

DISKS
' r r ,,r pings direct mto a ZBO

3 double -sided mini -floppy
drives giving a maximum 480K system.
 General Purpose FDC control software for
simple DOS or for CPM.
 Simple DOS software for NASCOM 1/2 under
NAS-SYS
 OR RI4V1 1.910S lo, CPM on NASCOM 1 2

unrar cry 11,9 map, NAS SYS features NA,.1(71,,r11

 ^. .. . uppiied Nu N2 CPM
TWO SYSTEMS
 SIM-DOS "Floppy Tape Recorder" with 1 drive PSU
firmware, etc. Double sided £380 plus VAT
 CPM System with 1 drive, double sided PSU
firmware, etc. £450 plus VAT
 Additional Drives with PSU £206 plus VAT

COMPUTER KEYBOARDS
APPLE COMPUTER KEYBOARD
52 Key 7 Bit ASCII coded Pos4ive Strobe

5V 12V Size 13x4% Sturdy Construction
Sloping Keys Black 'VVhite print Made in USA
for Apple Inc Brand New E35 Incl VAT. Post £2 50
Indwidually packed in ANTI -STATIC FOAM
71 KEY ASCII KEYBOARD INCLUDING NUMERIC
KEYPAD. £49.00 plus £7.35 VAT TOTAL £58.35.

srs gold CrOSSOOIM Includes keypad and ribbon
,lily Only evadable 1,..assembled and tested

CARTER 57 key ASCII keyboard. Conventional key
board. 128 ASCII characters including control keys.
Parallel output with strobe. Shift lock. 5 V and
-12 V DC. 12" x 5.5" x 1.5" Black keys with white
ledgends.
39.34 + VAT.
FERRANTI - "SIZE 14 s 6 x 3" SLOPING FRONT"
55 Key ASCII Coded in steel case Complete with
Plug and Cable with circuit to convert to T.T.L.
levels.
In good condition at only E19.1115 + VAT, P/P E2 50

Microtan 65 kit [69.00 Tanex assembled 53.00
Microtan 65 assembled 79.00 Tanex lexpandedlkit 106.50
Lower case option 9.48 Tanex lexpandedlassmbld 116.50
Graphics option 6.52 Serial 1/0 option 12 87
20 way keypad
Full ASCII keyboard

10.00
49.00

Tanram kit
Tanram assembled

34.00
44,00

Tanex kit 43 00 Tanram lexpandedlassbld 190.00

EilD3NMEM
LONDON STOCKISTS

MPS I power supply 23.00
Mini Mother board 10.00
Mini Rack 43 00

SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS BELOW

MEMORIES Discounts 10% for 4. 15% for 8, 20% for 16
7.50

ADD VAT
15%

MK 3980-N4 (Z80,A)
76

2708 5.95 TO YOUR
MK 4116 16K x 1 dy RAM 6.50 2716 15.00 ORDER
MK 4027 4K x 1 dy RAM 2.25 IM6402 UART 4.50 EXCEPT
2102 1K x 1 static RAM 1.00 2114 1K x 4 static RAM 3.25 WHERE
4118 1K x 8 static RAM 12.75 8080A 5.25 STATED

Available in Kit Form or Assembled. All components 1
available separately.

\N.
itsctv

On
KITS

Demonstration from
NOW £195 + VAT

delivery Ex-Stocki

ff106NEMPO
COMPUTER SYSTEMS

"MICRON" EX -STOCK

the latest line in
superb products on
demonstration from
your London stockist

£396.00
inc. VAT
BRMSH
DESIGN

6502 based microcomputer
VDU alpha numeric display
Powerful monitor TANBUG
8K RAM
32 parallel I/O lines
2 serial I/O lines
RS 232 C/20mA loop, with 16
programmable Baud rates

 Four 16 Bit counter timers
 CUTS cassette recorder interface
 Data bus buffering
 Memory mapping control

71 Key ASCII Keyboard, including
numeric keypad and with auto repeat
Including metal cabinets for both
keyboard and modules

 Including power supply
10K Microsoft BASIC

CENTRONICS QUICK PRINTER

List
Price

£459
incl

VAT

OUR
PRICE
plus
VAT

EXCLUSIVE TO HENRY'S
50% OFF MAKER'S PRICE £195

for: Software selectable 20, 40 and 80
TANDY, column using 120mm aluminium-

ised paper. 1 roll supplied.
PET, 150 lines per minute.

NASCOMCentronics parallel data interface for
Nascom, Tandy, etc.

240 volt mains input. ASCII character set
Paper feed, and on/off select switches

'BELL' signal Weight 101bs size 13" x 10i" x 4;".

MONITORS
New and Reconditioned

FROM £35

10K extended Microsoft
in ROM £39.00

10K extended Microsoft
in EPROM 49.00

[.P.] HENRY'S
Computer Kit Division

404 Edgware Road, London, W2, England I.E D
01.402 6822

Official Export &
Educational Orders

Welcome
Our telex: 262284

Mono Ref.
1400 Transonics
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FEATURE: Spot Designs

Active Tone Controls
-r his tone control circuit is easy to incorporate in a stereo amplifier, disco
I unit, or whatever, as it has a high input impedance (over 100k), a

nominal voltage gain of unity and a low output impedance. The usual bass
and treble controls are included in the unit, with about 12 dB of boost and
cut being available at 100 Hz and 10 kHz. The noise and distortion produc-
ed by the circuit are both extremely low due to the large amount of
negative feedback used and the unit can handle output signal levels of
several volts RMS without clipping.

Q1 is used in a straightforward emitter follower buffer stage that
gives the unit a high input impedance. C2 couples the output of Q1 into the

IN

@-II
Cl

tone control circuitry. This is an fictive circuit which provides frequency -
selective negative feedback over an amplifier. The amplifier uses Q2 as a
conventional common emitter stage direct -coupled to emitter follower
output transistor Q3. The latter gives the unit a low output impedance.

The tone control networks are slightly simpler than the usual "Baxan-
dall" configuration, but give a perfectly acceptable level of performance.
RV1 controls the bass while RV2 is the treble control. Feedback is at a max-
imum with the sliders of the potentiometers to the right and at a minimum
with the sliders set fully to the left. Of course, the gain of the circuit is in-
versely proportional to the level of feedback. Maximum feedback
therefore corresponds to maximum cut and not to full boost. The current
consumption of the circuit is a little under 1 mA per supply volt.

R1
330k

470n 01
BC109

R2
470k

- C2

R3
2k2

10u

8k2
R4 Ca 3

47n

R5
3k3

./\.A.

RV1 A R6
47k 22klin -WV-7

R
47k
lin

C4
820p

C COPYRIGHT MODMAGS Ltd

R7
8k2

RS
3k3

R9
2M7

C5
10u

R10
10k

Q3
BC109

Q2
BC109

+9V TO 18V
0

C7
100u

/-0C3 OUT
C6
10u

R11
2k2

0
OV

OHIO SCIENTIFIC
SUPERBOARD 2

wfaaa#sit sea#  Iff  al 1I 7x-./osxix.ext

SHARP COMPUTERS

50ZH BLACK AND WHITE VERSION
£159 + 15% VAT POST FREE

50HZ COLOUR VERSION £215 + 15% VAT

THIS UNIQUE SPECIAL OFFER******************** If bought with Superboard or Colourboard these
* items are at the reduced prices shown first ** Also sold separately at the bracketed prices. 4(

Add 15% VAT. Modulator and power supply kit
£1 (£25). 4K extra ram E20 (£24). Display
expansion kit, approx. 30 lines x 54 cha-

.1( ranters, E15 (£20). Case E23 (£26). Colour
* conversion board fully assembled E55 (£55) *
A., Cassette recorder E13 (£15). Extended moni-

tor E20 (£20). Assembler/Editor E25 ([25) L.-

* 610 Expansion board E160 ([160). Mini-
-X floppy with psu and 2 copies DOS E275
4( 1172751

wildEliatillaiLli1111=11111111P
The brilliant new Japanese computer MZ80-K which is
beating the hell out of PET 20K ram expandable to 48K
Built in VDU screen music function and cassette
Displays 40 characters I, 25 Ines and BO z 50 on
amanita 1.435 + 15% VAT.
MZE10P3 Pnnter £515 +110
MZ80 PD Floppy Disc £772015'X%
mzeo I/0 Interface
PC1211E944-15 CE171E13+15,.

SUPER PRINT 800MST

The ideal impact mauls printer for Superboard. UK 101.
pet apple, tis80. ms -80k. 60 lines/minute. 72, 80.
96 120 and 132 chrrsine Tractor and friction feed
Graphics and user definable chr sets RS232, 20ma.
IEEE488 and centronics I/O. SPECIAL OFFER Supplied
iy rb tree word processor program and interface
.qmponents for Superboard £3594 15% VAT

SWANLEY ELECTRONICS
Dept. ETI, 32 Goldsel Rd., Swenley, Kent IRS 8EZ

Mail order only Ploase add 350 postage. Prices include VAT unless stated. Lists 27p postfree Overseas customers doduLt 13', Official credit orders welcome.

ry GAMES
AY -3.8550 chip
E4.00, kit £5.25.
Stunt cycle AY -3-
8765 chip + kit
£20.85. 10 game
paddle 2AY- 3- 8600
chip £6.55, kit
E7.03. Modified
shoot kit £5.25. Col-
our generator kit
C9.95.

MAINS TRANSFORMERS
60 100ma 96p, 1' ,a £3.12. 9 0-9V 75rna 96p,

£2.118, 2a E4.73. t2 -0-12V 100ma £1.20. la
£3.50. 15 0,150 63.78.

JC12 and JC20
ipnegated circuit audio amplifier chips with data and
ohnled circuits JC 12 6 watts £2.10. JC20 10 watts
£3.75.

CONTINENTAL SPECIALITIES
PRODUCTS

1 P r00 E6.61. EXP350 £3.62 EXP325 £1.84.
',PLO() E4.14. FXP48 E2.54.

STABILIZED POWER KITS
-r IL computer supplies 5v 2a £8.18. 5s, 4a £13.86.
8 -way types 3/41/2/6, 71/2 9/12, 15. 18v 100 mu
£3.12. la E7.80. 2a E11.11. Variable voltage models
2 18v 100ma E3.12, 1.30v la E5.10. 1 30v 2a
£14.52.

PRINTED CIRCUIT
MATERIALS

PC etching kits economy E2.72, standard £5.06. 40
sq in pcb 150p. 1 lb FeC1 £1.60. Etch resist pens
economy 50p, dale 90p, drill bits 32nd in or Imrn
36p. Etching dish 92p. Laminate cutter E1.30.

BI-PAK AUDIO MODULES
AL304 £4.53. PA12 £5.31. PS12 E1.75. T538
E2.70. 6450 E27.90. AL60 £5.62. PA100 £15.24.
SPM80 £5.26. 8N1080 £5.06. Stereo 30 £23.114.
AL80 E8.56.

COMPUTER GAMES
New Sensory Chess Challenger 8 E1111. Chess Chal.
lenger 7 £79. Chess Champion 6 £49.95. Checker
C.iallenger 2 E33. Star chess £62. Atari Video
computer canridges £14.55 (except chess £43.95.
backgammon £33.95 and space invaders £27.501
Special offer .deo computer plus space invaders E146.

S -DEC AND T-DECS
S. Dec 13.75, T- Dec £4.55, 16 dil adaptor E2.31.

COMPONENTS
I N4148 0.9p. 1N4002 3.7p. 2114 memory chips
low current 300ns £3.46 723 14 dil 36p. NE555 8 dil
269. 741 8 chi 20p. be 547. bc549. bele?. bc184.
be217. bc214. 5.19 tip 32e 43p. tip41c411p. bdl 32
329. Fuses 20mm a 5mm canridge.15. 25. 5,1.2, 3
5a quickblow 2p. Resistors. 5% 1/4W Ell 108 to 10M
1.5p, 0.89 for 50+ of one value Polyester capacitors
160v 015. 068ne. 2.5p, 047, Imf 4p, Old 3p.
022. 033m1 3.39, 15, 22. 33m1 4.9p, .47m1 6p.
Polystyrene capacitors E 1 2 63v 10 to 1000pf 4p, 1n2
to 10n 5p. Ceransc capacitors 50V E6 22pf to 47n
2.6p.slectrolyte capacitors 50v 5 1, 2m1 Sp. 250 5.
lOisif Sp. 16v 22 33m119, 47. 68m1 59 100mf 7p,
330470mt fp. 1000mf 11p Zemrs 400mW E24 2v7
to 33v 7p. Preset pots subminiature 0 1W Ion: or yen
100 to 2M2 8p. Potentiometers 1/4W 4K7 to 2M2
single 211p. dual 71p. Vs' red LEDs lip. IC sockets 8 dil
8.7p, 14 dil 10.1p, 16 dii 12p.

BATTERY ELIMINATORS
3 -way types with switched output and 4 way multi lack
3/41/2 / 6v 100ma £2.94, 6/71/2/9v 30Orna £3.45.
100ma radio types with press -stud connectors 9v
E4.77, 6v E4.77, 41/2v E4.77, 9v E4.77. 9 -4- 9V
£5.99. 6 6v £5.19. 4/, 41/2v £15.99. Cassette
recorder mains unit 71/2v 100rna with 5 pin din plug
£4.77. Fully stabilised type 3/6. 71/2 90 400rna
£6.15. Car conveners 12v do input output 71/2v 300rna
E1.19, output 3 4'0, 6 71/2 9 1 2v 800ma E3.04.

BATTERY ELIMINATOR KITS
100ma radio types with press studs 41/2v £1.64. 6v
£1.54, 9v £1.64,41/2 -i- 41/2v E2.30. 6 + 6v E2.30, 9
 9y E2.30. Cassette type 71/2v 100ma with din plug
£1.64. Heavy duty 13 -way types 4 Vs / 6 / 7/81/2 /11/
13.14,17, 21/25,28 ' 34 /42v la £6.62. 2a
E10.56. Car convener input 12v dc. output 6/ 7 1/2 19v
IA stabilised £1.62.

SINCLAIR PRODUCTS

WI

5C 110 10MH, oscilloscope £144.55. PFM200
£51.95, case E2.07, adaptor E4.20, connector kit
£13.95. Mrcrovision tv C89, adaptor E6.156. PDM35
634.23, adaptor E4.20, case E2.07. DM350 £76.70,
0M450 £102.17, 13M235E55.155. Accessories for all
3 models rechargeable batteries £7.99, mains
adaptor/charger £4.20, case E8.90. Enterprise prog
calculator £19.95. TG105 687. TF200 £150.
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PRIME COMPONENTS
LOW PRICES

All our micro chip. are at micro prices. Don't be fooled by low prices. Ws do not offer for
tele, surplus, sub.ec or rebrended devices. All our parts are guaranteed new, first quality,
factory prime, full sp. device.. It is also our policy to offer you the best of new devices that
become available and these are regularly. Price... exclusive of p&p and VAT -
please refer to "Ordering Information" before ordering. Official orders from Schools,
Colleges, Universities end Gov. Authorities accepted

12311.1rZ41?930 55P 4042
935
917 :4
944 65p
946 55p
957 S5p
962 S5p
9099 90p

7400 11p
7401 12p
7402 12p
7403 1319
7404 17p
7409 189
7410 16p
7417 18p
7413 28p
7420 1 flp
7430 18p
7432 2Sp
7440 16p
7447 68p
7448 75p
7473 32p
7474 32p
7475 40p
7475 40p
7490 35p
7492 50p
7493 50p
7496 45p
74171 35p
74123 4Sp
74154 90p
74151 5Sp
14172 45p
74175 SOp
74195 100p
74196 100p
74783 140p
74290 120p
74365 90p

74C
/4E20
14C 16
74E85
74E97
74C98
74C 107
74C160
74C161
740162
74C163
74E197
74E193
74C194
74C195
74E903

30p
60p

14Sp
125p
125p
100p
110p
146p
145p
145p
17Sp
175p
175p
175p
45p

2114 30ONS 250p
21141 450615 225p
4116 20ONS E275p
4116150NS 375p
4315 (41Cx 1 1 CMOS

450NS 995p
6514 (1Kx4) CMOS

RAM45ONS 5609

1111=1S1=11
17074 450p
2708 450 NS 396p
2716 5V 450 NS 695p
2537 326 450 NS 11185p

UARTS

At 5 10136
Al 3 1015D
IM6402

CHARACTER
GENE ROTOR

3250
39Sp
625p

C 450p

CPU'S

6502
6504
6505
6800
6802
8080A
80856
2130
Z80A
Z8001
28002
04090008

VOLTAGE
REGULATORS

7805%7812
7905:7912
181105SC
18HGKC

91904.99 PVIOMS

795p
795p
795p
695p
995p
525p

1095p
795p
995p

12500p
9500p

19900p

55p
65p

575p
625p

93444 51211 40 NS p.oe
93453 Ik, 4 40 la p ox
93451 lk z 9 45 MS p o a
935112918938S poa

SPECIAL OFFERM

PROMS

2708 450 645 395p

2716 Single 5V

450 NS 595p
2532 Single 5V

450 NS 199Sp 1695p 14959

Compare our prices before you buy elsewhere! All dvices are brand new, factory
pnme, full spec and fully g rod!

MEMORIES 1, 50+ 100 -I-

I+ 50+ 100+ 211414509S 225p 200p 175p LINEAR*

375p 350p 2114 300 NS 200p 225p 195p ICC 7106 CPL 575p 525p 475p

4116 150 NS 375p 350p 325p LCD 106 3'h -digit

550p 495p 4116 200 61S Ceramic 225p 245p 195p LCD Display 575p

6514 (TC 5514P) 1kx4 I NE 555P 18p

CMOS RAM 45ONS 660p 525p 6116p 723 33p

All prices exclude P&P and VAT Please refer to Ordering Information before ordering

DON'T DELAY - BUY TODAY - SPECIAL OFFERS DON'T LAST FOR EL/VV.!

1+ 50+ 100+

525p 425p
lip 16p

30p 28p

oVISTEREO! S100 SOUND COMPUTER BOARD!
At last. an 5100 Board that unleashes the full power of two unbelievable General Instruments AY -3-8910 NMOS Computer sound ICs
Allows you under total computer control to generate an infinite number of special sound effects for games or any other program. Sounds
can be called in BASIC. ASSEMBLY LANGUAGE etc.

KIT FEATURES
A Two GI Sound computer (Cs (AY3.8910)
* Four parallel 1/0 ports on Board
* Uses on Board audio Amps or your STEREO
 On Board prom typing area
* All sockets, parts and hardware are included
* PC Board is soldermasked, silk screened with gold contacts
* Easy. quuck and tun to build. with full instructions
* Uses Programmed I/O for maximum system flextbdrty
 Both BASIC and ASSEMBLY language programming examples are included

COMPLETE KIT ... ONLY E59.94, includes 60 page data Manual
SARI BOARD ... ONLY E25.00, includes 60 page data Manual
AY -3-4910 chip special price with purchase of BARE BOARD (2 chips) E15.

SOFTWARE
SCL is now evadable! Our Sound Command Language makes writing Sound Effects programs a SNAP! SCL also includes routines for
Register -Examine -Modify, Memory-Examme-Moddy and Play -Memory. SCL is available on CP/M compatible diskette or 2708/ 2716
Diskette - E15.55, 2708 - E14.96, 2716 - E24.95. Diskette includes the source EPROMs are ORG at E000H

KEYBOARD ENCODER

195p

lEfteii211110
701771 1-01

F01791 801

F01792 801

F01793 B-01

F01794 11-01

101795 I
W. 1.111

f01797
.161.0

S 0 Intrffil But
2995p

0/0 Wolff las
4995p

Si Montt In
3455p

0/0 Trips Boa
5495p

0/0 Tru B.
3495p

0/0 leffrlail Ivy
59959

0/0 Tr. Est.
5995p

SUPPORT DEVICES
6520
6522
6532
6551
6810
6820
6821
6850
6852
8212
8214
8216
8724
8228
8251
8753
8255

'441701
PIO
CIC

PrO
A ETC
DMA

M DMA
0 510 0
0,4 510 0

510 1

SIO 1

510 7

a 510 ?

495p
795p
895p

1095p
37Sp
425p
425p
426p
42Sp
395p
450p
395p
395P
395p
495p

1125p
495p

1050p
132Sp

797p
595p
59Sp
69Sp
695p

1995p
249Sp
2995p
3499p
2995p
34959
29959
3495p

SE 01 Sound E ects
Kit
The SE -O 1is a Complete kit that
contains all
the parts to
build a pro OA mr-ffIA-0.**. Ai
g r a mma b I e sdril104f1/0..,
sound effects IT
generator
Designed
around the
new Texas
instruments
S N 764 7 7
Sound Chip
the boardprovides
banks of
MINI DIP
switches and
pots to pro-
gram the
varrouG com-
binations of
the SLF
Oscillator.
VCO, Noise.
One Shot
and Envelope Controls A Quad Op Amp
IC is used to implement an Adjustable
Pulse Generator. Level Comparator and
Multiplex Oscillator for even more ver-
satility. The 3'4" x 3" PC Board features a
prototype area to allow for user added
circuitry Easily programmed to duplicate
Explosion, Phased Guns, Steam Trains,
or almost an infinite number of other
sounds. The unit has a multiple of apple
cations The low price includes all parts,
assembly manual, programming charts,
and detailed 76477 chip specifications It

runs on a 9V battery (not included) On
board 100MW amp will drive a small
speaker directly. or the unit can be con-
nected to your stereo with incredible
result& (Speaker net included I

COMPLETE KIT ONLY £14.99
P&P 67p VAT

EXCITING, ENTERTAINING SOFTWARE FOR THE APPLE II and
APPLE II PLUS!!

ASTEROIDS IN SPACE!!!!
If you liked 'Inveders' you II love ASTEROIDS IN SPACE by Bruce Wallace, Sour spaceship is travelling in the
middle of a shower of asteroids Blast the asteroids with lasers. but bower,. - BIG ASTEROIDS FRAGMENT INTO
SMALL ASTEROIDS, The Apple game paddles allow you to rotate your spaceship. fire its laser gun. and greed
thrust to propel it through endless space. From time to time, too, you'll encounter an alien spaceship whose mission
is to DESTROY YOU, so you'd better destroy it first! High resolution graphics and sound effects add to the
arcade -like excitement this program generates.

RUNS ON ANY APPLE II WITH AT LEAST 32K AND ONE DISK DRIVE!
ON DISKETTE ONLY £14.95

6809 SL100 SINGLE -BOARD COMPUTER

* Meets IEEE S-100 Standard! * RS - 232 Handshake!
* Uses Motorola's Powerful MC6809 CPU! * Selectable BAUD Rates!
* 4K, 8K, 16K ROMI * Manual includes: 11" x 7" Schematic,
* 2K RAMI Parts List, User Notes, Software
* ACIA, PIA, 8080 Simulated I/O! Listings and MORE!

All this, yet foe only £4911111 (plus p&p El)

1KUSII

99p
75p
73p

4043 86p
4044 88p
4045 160p
4047 99p
4048 56p
4049 38p
4050 40p
405152

5P
69p7

4
4053 73p
4054 111p
4055 121p
4056 121p
4059 560p
4060 112p
4063 112p
4066 56p
4067 422p
4068 19p
4069 19p
4070
4071
4077 25p
4075 20p
4076 88p
4077 23p
4078 29p
4081 23p1
4082 25p
4085 86p
4086 68p
4089 130p
4093 68p
4094 225p
4095 99p
4096 325p
4098 110p
4099 180p
4501 25p
4507 112p
4503 68p
4507 52p
4508 288p

74366 90p 4510 76p
lakilk 4511 125p

4512 75p
741500 1aP 4514 250p

45141501 12p 4515 2909
p741SO4 15p

45116
109

8 99p741SON 20p
141.510 19p 4570 99p
74101 309 4521

4576
2309

141512 30p105p
741514 60p 4577 130p

4529741515 38p 4528 999

741520 19p 140p
741530 19p 4531 150p

4532741532 25p
1504538
125p

543
741540 26p p

741.542 56p 4 160p
4556 70p74154/ 78p 4560 225p741548 85p 4569 240p741049 99p 4572 46p741573 30p 4584 79p741574

741575 39p0p

3 4585 125p
741S86 39p
741090 40p
741510/ 40p
7415123 69p
741.5125 SOp
1410132 79p
7415138 699
7415151 75p
7415153 75p
7415155 65p
7415161 78p
7415163 90p
7415164 90p
7415168 190p
7415174 99p
7438175 99p
7415195 87p
7415771 110p
7435244 176p
7415245 32Sp
7415251 120p
7415257 110p AS 3 1350
'51.5290 95p AT 3 8910
'415293 120p 709

11,166 57p 773
i 170p 741

1709 CL7106
15 140pCl 7107

1..53 i 7 188p 18038
'415393 135p CM7216A
,415490 140p CM 721613
.'41.5670 260p CM 1555

M301AN
M311
M.I1H

LINEAR IC's INTERFACESCE

695p
8509

30p
33p
18p

S7Sp
695p
295p

1875p
1675p

80p
30p
50p

19p 7Sp
19p 45p
75p M334 45p
19p M300 65p
80p M1496 65p
35p M1871 550p
45p MI8/2 550p

M3900 50p
M39I4 225p
M39I5 225p
M I 3600 125p

NE 555 18p
NE556 50p
RC4136 85p
56176477N 175p DISPLAYS
184810DAS 85p FND500 80p
11071 55p 750510 80p
1W / 4 130p FN 0567 12Sp

7Sp c 'o4 85p
110p ' 85p
175p -'64
325p 225p

1309 ''' 375pasp elaacamilmil ISOLATORS

19Sp 10 pole

80p
SOp 8 '3'17. 140p

115p

176p

325p
90p
7Sp

75p -1 l'o79 -
1209

145p
104p
290p
105p
110p
29011

209
24p
38p
70p
7Sp
35p
609
76p
42p
Bap

100p
88p
22p
50p
209

28p
25p

909
MC1489 90p
DM8123 12Sp
75150 128p
75154 12Sp
75182 195p
75322 250p
75324 325p
75325 325p
75361 350p
75365 295p
75451 50p
75491 7 75p
8176 175p
8128 17Sp
8495 17Sp
8197 17Sp

LEDs
311709 9p
40.711 13p
111712 15p

U220 12p
18.222 15p
111774 18p

UNIVERSAL SCR
C106D 400V/ 5A Sale 30p

1404'. AY 3.8910

14"9
EasP7 'Tweet

THE NEW GI
COMPUTER SOUND CHIP

The arnaNng AY 3-8910 is a fantastically
powerful sound and music generator perfect
for use with any 8 -bit micro processor Contains
3 tone channels noise generator 3 channels of
amplitude controls 16 -bit envelope period
control 2 parallel I / 0 3D A conveners plus
much more All in 40 pin DIP Super easy to
interface to the S. 100or other Busses
Only E8.50 r VAT, including FREE reprint of
BYTE 79 article, Also add C2 25 for 60 -page
data manual

Perhaps the next famous composer will noi
direct a 150 -piece orchestra but rather a trio of
microcomputers controlling a bank of AY 3-
8910s BYTE July 79

FROM INTERSIL ICI 7660
Voltage Converter

The ',mantel ICL7660 is a monolithic MAXCOMOS power supply circuit which offers unique performance
advantages over previously evadable devices. The ICL7660 performs the complete supply voltage conversion from
positive to negahve for an input range of +1 5V to +10 OV. resulting in complementary output voltages of -1.5 to
 1000

FEATURES
Simple Conversion of + 5V Logic Supply to +5V
Supplies
Simple Voltage Multiplication (VOUT =
99 9% Typical Open Circuit Voltage Conversion
Efficiency

a 98% Typical Power Efficiency
Wide Operating Voltage Range 1 5V to 10 OV
Easy to use - Requires only 2 External Non Critical
Passive Components

APPLICATIONS
* On Board Negative Supply for up to 64 Dynamic

RAMs
* Localised u-Provessor (8080 type) Negative'

Supplies
* Inexpensive Negative Supplies

Data Acquisition Systems

ONLY £1.95 EACH

Autoranging, Auto Unit Display, 312 -digit LCD DMM for ONLY £39.95 in.
VAT!

The nationally advenised 6200. spying 200rnA AC / DC tuner, measurer,,11 AC volTa,
to 750V (DC to 1000V). 100oA resolution and 0.1 Ohms - 2 Megohms Accuracy 0 r 39.95
0 8% and it displays my. V and mA You won't find a cheaper DMM with these feature, Woo

AND batteries. test leads. spare fuse and one year guarantee are INCLUDED in the loo` inc VAT
price of lust

MUSIC FOR YOUR EARS
Boner Electronic Music Maim TN MI Ins a tingle TS pin Microprocessor Chip wlith 00111,1 has been programmed lo play 1.11111

lo 10 roles of He 25 popular 948441 Idled be Etch lots can tipsily be addressed individually or played sequentially al lho push al o button.
The chime sequences are aclinlIglasy lips by separate switch closures. so when us..s a doorbell. one door tea pl. songs while Iwo olhers
will play dffereer shwa. The mil ion a Swan audio Amp and will run on either 12YAC or 1200C. Construction is very simple. works
with any 8 Of 160119 speaker. Sr hors :mbar Inol included' Tunes can be remotely program a. using e ample rotary switch foal mcludedl
desired Complete kit E3.95. 240Y traPsformer oplionsl Turps TOrelidOr. William Tell 11.11.11111 Darn, Star Spaoglpd B
Doodle. America America. holschInd Leo': Prodding Marta 010100,10.051hanel 911 Han s (WILL. be en Rose: Star Wort Th..: Clementine.

Marsoilloise. 0 Sale Abe Sete Lucia. The bff. Blue Danube. Oral's. Lullaby. Westminsler Chime: Simple Dime. Osscendiog Octave Chime.

Aplomb. little Belli: God Savo The Quest Colonel Bogle

LOW PROFILE SOCKETS BY TEXAS SALE

7p ' H P, 15p ;a 22p
31, pin 18p 25p

'OP 2. (Tr, 22p 401), 28p

Ordering information: Unless otherwise stated, for
orders under £50 add 50p p&p. Add 15% VAT to
total (no VAT on books). All devices are brand new,
factory prime and full spec and subject to prior
sales and availability. Prices subject to change
without notice. Minimum telephone order using
ACCESS is £10. If ordering by post with ACCESS,
include name, address and card no. written clearly.
Please allow 4 / 6 weeks delivery on books.

Rails
Dept. ETI4, 4 Meeting Street,
Appledore, Nr. Bideford, North
Devon EX39 1 RY. Tel. Bideford
(02372) 79507. Telex. 8953084.



FEATURE

DESIGNER'S
NOTEBOOK
This month Ray Marston takes an in-depth look at the VCO section of
that ubiquitous CMOS chip, the 4046B phase -locked loop.

The 4046B CMOS chip is probably one of the most versatile
and least -used of all the ICs in the CMOS range. The
device glories in (or suffers from) the descriptive title of

'micropower phase -locked loop' and there is a widespread
misconception amongst many electronics amateurs and pro-
fessionals that the device can only be used in PLL-type applica-
tions. In fact nothing could be further from the truth.

The Inside Story
The 4046B actually contains a pair of phase- comparators,

a zener diode and one VCO or voltage -controlled oscillator. All
of these sections are independently accessible via the IC pin -
outs. The VCO section of the device is probably the most ver-
satile and cost-effective voltage -controlled oscillator on the
market. It produces a well -shaped symmetrical square wave
output, has a top -end frequency limit in excess of 1 MHz, can be
voltage -scanned through a 1,000,000:1 range (1 Hz to 1 MHz)
when used with a single timing resistor or through any range
from 1:1 to infinity (0 Hz to 1 MHz) when used with a pair of tim-
ing resistors.

If that were not enough, the voltage -controlled oscillator
can also be independently gated on and off via an INHIBIT ter-
minal, can be operated from any supply in the range 3-18 V and
can, when used in conjunction with one of the 4046B's phase
comparators, produce a two phase output. The linearity of the
VCO is typically a healthy 1% or so.

Basic 4046B VCO Circuits
Figure 1 shows the internal block diagram and the pinouts

of the 4046B phase -locked loop IC. The device contains two
types of phase comparator, a VCO and a zener diode. In prac-
tical PLL applications, the VCO and one or other of the com-
parators are interconnected to form a 'loop', which causes the
VCO to lock the the mean frequency of an input signal con-
nected to pin 14.

For our present purposes the most important element of
the IC is the VCO, or voltage controlled oscillator. The
operating frequency of the oscillator is governed by the value of
a capacitor connected between pins 6 and 7 (minimum value
50 pF), by the value of a resistor wired between pin 11 and
ground (minimum value 10k) and by the voltage applied to
VCO-input pin 9 (any value up to the supply voltage in use).

Figure 2 shows the simplest possible way of using the VCO
section. Here, the pin 9 'voltage control' input is tied permanent-
ly high and the circuit acts as a basic square wave oscillator,
with its frequency variable over a 10:1 range by RV1. Note at this
point that the VCO output (pin 4) is tied directly to the pin 3
phase comparator input. If pin 3 is allowed to float, the com-
parators tend to self -oscillate at about 20 MHz and superim-
pose an H F signal on the top part of the VCO output waveform.

SIGNAL 0
IN 14

COMPARATOR 0
INPUT

C1

n° °

Vdd

th

PHASE
COMPARATORS

-L 6

Vss OR
Vdd R2

12

2

PC1
OUT

13 _ PC2
OUT

1 0 PHASE
PULSES

R1

V" 17--1--SOURCE
FOLLOWER

INHIBIT 0

1 16
PHASPULSEE

S

04 7V0

115

0 VCO IN

o DEMODULATOR
10 OUT

PC1 OUT C ) ZENER Vss ZENER C)COPYRIGHT MODMAGS Ltd

COMP IN C ) SIGNAL IN Fig.1 Internal block diagram and pin -out of the
VCO OUT C ) PC2 OUT CD4046B micropower phase- locked loop
INHIBIT C ) R2 CMOS IC.

C ) R1
C11

c D DEMOD OUT +9V

VIS C VCO IN

8 9

R1
10k

C1
100n

RV1
100k
SET f

VCO
OUT

Fig.2 Simple variable -frequency (200 Hz to 2 kHz) square wave generator. ..0w.
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+9V

RV1
100k
SET f

+9V

RV1
100k

Cl

g COPYRIGHT MODMAGS Ltd

Fig.3 Wide range VCO with frequency variable from near zero to 1.4 kHz via
the pin 9 voltage.

Ranging Far And Wide
Figure 3 shows how to connect the 4046B as a genuine

wide -range VCO. Here, R1 -C1 determine the top (maximum) fre-
quency that can be obtained and RV1 controls the actual fre-
quency via the pin 9 voltage. The frequency falls to near -zero (a
few cycles per minute) with pin 9 at 0 V. The effective control
range of pin 9 varies from roughly 1 V below the supply value to
1 V above zero, ie RV1 has a 'dead' control area of several hun-
dred millivolts at either end of its range.

Figure 4 shows how these 'dead' areas can be eliminated by
wiring a silicon diode in series with each end of RV1. The circuit
also shows how the minimum operating frequency can be
reduced to absolute zero by wiring a high value resistor (R2) bet-
ween pins 12 and 16. Note here that, when the frequency is
reduced to zero, the VCO output randomly settles in either the
logic 0 or logic 1 state.

+9V

RV1
100k

Fig.4 Wide range VCO with frequency variable down to absolute zero.

Figure 5 shows how the pin 12 resistor can alternatively be
used to determine the minimum operating frequency of a
restricted -range VCO. Here, f,; is determined by R2 -C1 and f,,,
is determined by C1 and the parallel resistance of R1 -R2.

Figure 6 shows an alternative version of the restricted -range
VCO, in which f,, is controlled by R1 -C1 and f,,, is determined
by C1 and the series combination of R1 and R2. Note that, by
suitable choice of the R1 and R2 values, the restricted -range
VCO can be made to span any range from 1:1 to near -infinity.

RV1
100k

Fig.5 Restricted range VCO with frequency variable from
60 Hz to 1.4 kHz by RV1. R2 ads as an offset resistor.

Cl

Fig.6 An alternative restricted range VCO, in which is

controlled by R1 -C1 and f,, by (R1 + R2)(1.

+9V

Square Pear

Cl

OUT
2

OUT

1.11111-11..1.

Fig.7 A two phase wide -range VCO.

The VCO can be made to generate a pair of anti -phase
square wave outputs by connecting its output to the phase -
comparator input, taking the signal input (pin 14) high and tak-
ing the anti -phase output from pin 2. Figure 7 shows the connec-
tions. Note that this circuit makes use of the IC's built-in EX -OR
gate (phase comparator 1).

The VCO section of the 4046B can be disabled by taking
pin 5 of the package high (to logic level 1). This feature enables
the VCO to be gated on and off by external signals. Figure 8
shows how the VCO can be manually gated via a push button
connected directly to pin 5, while Fig.9 shows how the circuit
can be gated electronically by an external gate inverter. Alter-
natively, if the two phase output facility is not required, the in-
ternal EX -OR phase detector can be used to provide gate inver-
sion, as shown in Fig.10. Note in this latter case that pin 4 is
not connected to pin 3.
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RV1
100k

+9V

RV1
100k

GATE
INPUT

+9V

+9V

Fig.10 An electronically gated
wide -range VCO using the
internal EX -OR phase
detector for gate inversion.

C1

PRESS
PB1

_1111L__'
VCO
OUT

R1
100k

Fig.8 A manually gated wide -range VCO.

©COPY RIGHT MODMAGS Ltd

GATE
INPUT

17_
,

VCO
OUT

Fig.9 An electronically gated wide -range
VCO, using an external gate inverter.

C1
10n

R1
100k

0-CC7-4011

GATE
INPUT

,

JlAgll-
VCO
OUT

C1

9V TO 12V We

C COPYRIGHT MODMAGS Ltd OV

Fig.11 An electronic siren giving slow rise and fall of its operating frequency.

9V TO 12V We

C COPYRIGHT MODMAGS Ltd OV

Fig.12 This quick -start siren gives a rapid rise and slow fall of its operating
frequency.

and the VCO frequency rises slowly from zero to a maximum
value. When SW1 is opened, C1 discharges via R2 and the
operating frequency slowly decays to zero. The VCO output is
AC -coupled to the speaker via C4 and Q1.

The Fig.12 quick -start siren is similar to the above, ex-
cept that C1 charges rapidly to half -supply volts via R1 -R2 and

100n D1
1N4148 Fig.13 Phaser sound generator circuit.

47k 14 PB1
FIRE

R2

4011

4mS PU LSE AT
70mS INTERVALS

R3
6k8

N\A/'

7

/7777

1D2

R4
47k

R6
10M

6 12 6 7

C3
700n

1 N4148

COPYRIGHT MODMAGS Ltd

Sirens And Sound Effects
Figures 11 to 14 show some practical siren and sound ef-

fects generator VCO circuits. Figure 11 is a conventional siren
circuit. When SW1 is closed, C1 charges exponentially via R1

1MO
1

C2

40466

/1/71

11

12k

C4
1000u

SPK R

9V TO 12V We
O

RX

01
BC108

68R
TOTAL

0
OV
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Fig.14 Combined pulsed tonelwarble tone alarm
generator. The high tone is determined by R3,
the low tone by (R3+ R4).

C1
100n

R1
3M3

9V TO 12V +Ve

R2
100k

C2
100n

16

D1 when SW1 is closed and discharges slowly via R3 when SW1
is opened.

The Fig.13 circuit produces a 'phaser' sound when PB1 is
closed. The 4011 astable is gated by PB1 and produces a chain
of 4 mS pulses at intervals of 70 mS. Each pulse rapidly charges
C2 via R3 and D2, to produce a high tone that then decays rapid-
ly as C2 discharges via R5, only to be repeated again on the ar-
rival of the next pulse.

The Figure 14 circuit generates either a pulsed tone or a
warble tone signal (depending on the setting of SW1) when PB1
is closed. PB1 is used both to enable pin 5 of the 4046B and to

+9V C1
10n

16

'KEY'
INPUT

R2
100k

4 COPYRIGHT MODMAGS Ltd

R3
100k

TONE C1
OUTPUT 220n

0-11
AF
IN

Fig.15 FSK generator - logic 0=1.2 kHz, logic 1=2.4 kHz.

gate on the 4001 astable, which then applies a rectangu I ar (alter-
natively fully -high and fully -low) waveform to pin 9. In the puls-
ed mode the VCO generates zero frequency when pin 9 is low.
In the warble mode it generates a tone that is 20% down on the
high tone when pin 9 is low.

Miscellaneous VCO Circuits
Figures 15 to 19 show a miscellany of 4046B VCO circuits.

The Fig.15 circuit is that of a FSK generator which produces a
2.4 kHz tone when a logic 1 signal is applied to pin 9 and a 1.2
kHz tone when a logic 0 signal is applied. The high tone is con-
trol led by R2 and the low tone by R2 and R3.

Figure 16 is a 220 kHz FM generator. The internal zener of
the 4046B (pin 15) is used to provide a stable 7V0 supply to the
x20 3140 inverting amplifier, which is quiescently biased at 3V5
by the R2 -R3 potential divider. The pin 9 VCO signal is thus a
mean 3V5 potential amplitude modulated by an amplified ver-
sion of the AF input signal, which thus frequency -modulates the
output of the VCO.

Running Down
The Fig.17 circuit is that of a run-down clock generator

of the type used in dice and roulette games. When PB1 is press-
ed, C1 charges to a high voltage via D2. Simultaneously, Q1 is
biased on via D3 -D4 and effectively connects R6 between pin
11 and ground. Under this condition, the VCO operates a high

PB1
OPERATE

40466

- C4
rT 1000u

SPKR

4

R3
12k

12

R4

.C3
100n

RX

01
WARBLE BC108

SW1
O

PULSED

3k3

R5
12k

// // ©COPYRIGHT MODMAGS Ltd OV

68R
TOTAL

frequency (tens of kHz) and effectively generates a random
number of clock pulses. When PB1 is released, Q1 turns off and
the VCO timing is governed by R8. Simultaneously, Cl rapidly
discharges to half -supply volts via R1 -R2 -D1, so the VCO
operates at only 100 Hz or so. C1 then slowly discharges via R3
and the VCO frequency slowly decays to zero over a period of
about 15 S. 10V TO 15V We

C COPYRIGHT MODMAGS Ltd

R4
1MO

3

7

3140

4

R5
470R

15

C3

16 6

Fig 16 220 kHz FM generator.

9V We

404613

N111

R1
6k8 D2

01

D3

R8
10M

12 16

C2

11

R6
12k

R3
R2
6k8

R4
47k

R5
47k

/I 1

40466

11

R6
10k

01
BC108 R7

1MO

R9
8205

0
FM
OUT

0
OV

CLOCK OUTPUT TO
COUNTERS, ETC.

43

'SOUND' OUTPUT TO
CRYSTAL OR CERAMIC
TRANSDUCER

NOTE:
D1-D3 ARE 1N4148

.0 COPYRIGHT MODMAGS Ltd
O

ov

Fig.17 Run-down clock/sound generator for use in dicelroulette games. The cir-
cuit is suitable for use with edge -sensitive clock circuits only.
The output can be used to directly clock most types of counter and can be fed,
via R9, to crystal or ceramic transducers to directly produce 'run down'
sounds. When the run-down is complete this circuit may settle in either logic 0
or 1, so it cannot safely be used to clock level -sensitive circuitry. ETI
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Also available
ready -built

E150
4,<WOrWfV7PISEME*212reffEt4P'WWL:Aaa

Ef ti1.9 M e_4_el at' M. 5_42 VW WO.

F.E3 $.19 M zV. tL4.

f!!!) E02 ff3 'ffl LC' LW_

plus VAT and p&p

UniquE in concEpt-thE homE computEr that grows as you do!

NEw! -ThE Acorn Atom
120 An outstanding

pErsonal
plus VATand p&p. computEr kit

The ATOM -a definitive personal computer.
Simple -to -build, simple -to -operate. But a really
powerful full -facility computer. And designed on an
expandable basis. You can buy a superb expanded
package now-tailored to your needs. Or, you can

buy just the standard Atom kit, and, as you grow in
confidence and knowledge, add more chips. No need to
replace your equipment. No need to worry that your
investment will be overtaken by new technology. As you
need more power, more facilities, you can add them!

8 'The picture shown demonstrates mixed graphics and characters III three shades of grey
provided by the Standard Atom.

hard copy facility. Interface with other ACORN cards is simplicity
itself. Any one ACORN card may be fitted internally.
So you can see there are a vast number of modular options and
additions available, expanding with your ability and your budget.
The ATOM hardware includes:
*Memory from 2K to12K RAM on board (up to 35K in case)
58K to 16K ROM (two 4K additions) 6502 processor *Video
Display allows high resolution (256 x192) graphics and red,
green and blue output *Cassette Interface -CUTS 300 baud
*Loudspeaker allows tone generation of any frequency
Channel 36 UHF Modulator Output Bus output includes
internal connections for Acorn Eurocard.
The ATOM software includes:
032 -bit arithmetic (±2,000,000,000) High speed execution
43 standard/extended BASIC commands *Variable length
strings (up to 256 characters) *String manipulation functions
27 32 -hit integer variables 27 additional arrays *random
number function *PUT and GET byte WAIT command for

timing DO -UNTIL construction Logical opera-
tors (AND, OR, EX -OR)  LINK to machine -code
routines  PLOT DRAW and MOVE.

The standard ATOM kit includes:
 Full sized QWERTY keyboard  Rugged polystyrene case
 Fibreglass PCB  2K RAM  8K ROM  23 integrated circuits
 Full assembly instructions including tests for fault-finding.
(Once built, connect it to any domestic TV and power source)
 Power requirement: 8V at 800 M A. ATOM power unit available.
See coupon. PLUS FREE MANUAL written in
two sections-teach yourself BASIC and
machine code for those with no knowledge
of computers, and a reference section
giving a complete description of the
ATOM's facilities. All sections are fully
illustrated with example programs.
The ATOM concept
Adding chips into sockets on the PCB allows you to progress
in affordable steps to large-scale expansion. You can see from
the specifications that the RAM can be increased to 12K allow-
ing high resolution (256 x192) graphics. Two further ROM chips,
e.g. maths functions, can be added directly to the board giving
a 16K capacity. In addition to 5 I/O lines partly used by the
cassette interface, an optional VIA device can provide varied
I/O and timer functions and via a buffer device allow direct
printer drive. An optional module provides red, green and blue
signals for colour. An in -board connector strip takes the ATOM
communications loop interface. Any number of ATOMs may be
linked to each other - or to a master system with mass storage,

ACORN
ajrkEilCOMPUTER

4a Market
3NJ

Your ACORN ATOM may qualify as a business expense. To order complete the coupon below and post to Acorn Computer for delivery within 28 days.
Return as received within 14 days for full money' refund if not completely satisfied. All components are guaranteed with full service/repair facility available.

Please send me the following items: To: Acorn Computer Ltd., 4a Market Hill, CAMBRIDGE CB2 3NJ

Quantity Item
Item price inc.

VAT+p&p
TOTALS I enclose cheque/postal order for £

ATOM KIT 8K + 2K (MIN)

ATOM ASS 8K + 2K (MIN)

© £140.00
a .£1 74.50

Please debit my Access/Barclaycard No.

ATOM KIT 12 +12K (MAX) 0 £255.00 Signature
ATOM ASS 12 + 12K (MAX)

1K RAM SETS

4K FLOATING POINT ROM

@ £289.50
11.22

a £23.30

Name (Please print)

Address

PRINTER DRIVE
6522 VIA @ £10.35
Buffer (LS 244) W £3.17

MAINS POWER SUPPLY (1.5 amps) ,?). £10.20 Telephone No.
TOTAL Registered No:1403810. VAT No: 215 400 ETI 11 80

1

AIL
==13

VISA

ETI DECEMBER 1980 83



SPECIAL PURCHASE

OF TOP QUALITY
LCD MULTIMETERS

AC/DC
CURRENT
22

RANGES

6100

CHOOSE FROM FOUR MODELS
* 31/2 digit autoranging (volts/ohms)
* 200 hours battery life (2 pencells)
* 10 amp AC/DC (6220 & 6110) * 1000v DC 600v AC
* 200mA AC/DC (6200 &6100)
* Range hold facility (6100 & 6110)
* Unit and range sign (61 10 & 6220)
* Continuity buzzer (6100 & 6110)

RESOLUTION
100 j,VDC. 1 mVAC
10 11A AC/DC 0.1 oHM
10 mA on 10A. AC/DC

OTHER FEATURES
(ALL MODELS)
Low power Ohms Range
Zero Adjust key
Battery Warning
In circuit resistance test
Size 155 x 85 x 28mm. 250g.

* All price; include batteries/leads
and UK Vat (UK c/p 65p)

* Order by Post or Telephone.
with Barclay or Access

ACCURACY
6100/6110
0.5% DC Volts
1% DC Current
1.2% AC Current
0.5% Resistance

6200/6220
0.4% DC Volts
1.3% DC Current
1.4% AC Current
0.8% Resistance

6200 £39.95
6220 £49.95
6100 £64.95
6110 £74.95

OR CALL Ii1 AND SEF FOR YOURSELF
Prices t al 1 11 Rn F &OE

Cubegate Limited OPEN 9-6 SIX DAYS A WEEK

AUDIO ELECTRONICS
301 EDGWARE ROAD, LONDON, W2 1BN

TELEPHONE 01724 3564 CI ID
From Mr/ Mrs .1Nliss
(Block capitals please)

FREE /
cAraLzefuE.

Send large SAE
117',p UK/

Schools. Compames
etc free on request

Ref ETI

Address

Please supply Qty.

I We enclose and 65p post)

Cho /P0 value

LOr debit Barclay / Access No

Models

THE ZX80 COMPANION

Second Edition-THE MONITOR REVEALED

This best-selling Sinclair ZX80 manual has now been extended to
include a detailed explanation of the monitor, routines and entry
points. Send Ul 0 cheque/P.O. to:

LINSAC
68 Barker Road, Middlesbrough

Cleveland TS5 5ES
Send s.a.e. for latest catalogue of ZX80 programs - games,
educational and utilities - in lower -priced packages.

Also available: ZX80 Monitor Listing.

TV SOUND TUNER
ETI SEP 80 PROJECT

All parts available/send for list
ALSO

No. 1 for Teletext Kits
TV Spare Parts and Components

Callers welcome at Shop Premises

MANOR SUPPLIES
172 WEST END LANE, LONDON NW6 1SD

TELEPHONE: 01-794 8751
Near West Hampstead Jubilee & British Rail Stations

Professional 0l'of',c3,9/1/,

ASCII Keyboards °40kS -<1/4)6'

47

The 'APPLE' Computer Keyboard
 52 KEY 7 BIT ASCII CODED
 POSITIVE STROBE. +5V -12V
 FULL ASCII CHARACTERS
 PARALLEL OUTPUT WITH STROBE
 POWER LIGHT ON CONTROL
 NATIONAL mm 5740 CHIP. TTL OUTPUT
 SUPERBLY MADE. SIZE 12x5.5x1.5ins
 BLACK KEYS WITH WHITE LEDGENS
 ESCAPE. SHIFT. RETURN Et RESET KEYS

Complete with CIRCUIT Et DATA
Ideal for use with TANGERINE

TRITON
Ex -Stock from HENRY'S TUSCAN

APPLE Et most computers
This is definitely the BEST BUY
Supplied Brand NEW in manufacturers original jacking
(ANTI -STATIC)
Just post remittance total £35.95 (incl. VAT Et Post)

rim NENRy's
Computer KitKit Division

404 Edgware Road, London, W2, England
01-402 6822
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COMPUTERS AUDIO RADIO MUSIC LOGIC TEST GEAR CB GAMES KITS

PONENTS DEMONSTRATIONS SPECIAL OFFERS MAGAZINES BOOKS

o
°G40l(10 

Ti o4,o;
 0 4- <<>,s,

is, "/

It's all at Breadboard '80
This is the exhibition for the electronics enthusiast. From
November 26 -30 there is only one place in the universe for the
electronics enthusiast to be - Breadboard '80, at the Royal
Horticultural Hall in London. The majority of leading companies will
be exhibiting, including all the top monthly magazines in the field.
There will be demonstrations on most stands and many feature
special offers that are EXCLUSIVE to Breadboard!

All aspects of this fascinating field are catered for, from CB to
home computing, so whether you want to buy a soldering iron or a
synthesiser - or just keep up to date with your hobby - don't
miss Breadboard '80.

Royal Horticultural Halls
Elverton Street
Westminster London SW1
November 26-30 1980
26th Nov - WEDNESDAY - 10am-6pm
27th Nov - THURSDAY - 10am-8pm
28th Nov - FRIDAY - 10am-6pm
29th Nov - SATURDAY - 10am-6pm
30th Nov - SUNDAY - 10am-4pm
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PRACTICAL ELECTRONICS PROJECT125 WATT POWER AMP KIT

SPECIFICATIONS
output stage uses four 115 wan transistors normally only
two would be used. result, a high powered rugged unit.

Max. Output power 125 watt RMS

Operating voltage (DC) 50-80 Max.

loads 4.16 ohms

Frequency response Measured at 100 watts 25Hz-20kHz

Sensitivity for 100 watts 400mV @ 47K

Typical T.H.O. @ 50 watts 4 ohms load 0.1 %
Dimensions 205 x 90 and 190 x 36 mm

The P.E. power amp kit is a module for high power

applications -disco units, guitar amplifiers, public
address systems and even high power domestic systems.

The unit is protected against short circuiting of the load

and is safe in an open circuit condition. A large safety
margin exists by use of generously rated components, the

The PC Board is backprinted. etched and ready to drill for

ease of construction, and the aluminium chassis is
preformed and ready to use. supplied with all parts

and circuit diagrams.

fJ 50fflUS

125 watt power amp ,r. 11 00 p&p

ACCESSORIES f1.00Suitable L.S.coupling electrolytic plus 20p p&p

Suitable Mann Power Supply Unit

sufficient for one power amp f7 50 plus £2.75 p&p

AS FEATURED IN
PRACTICAL ELECTRONICS

OCTOBER ISSUE

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES
MULLARD STEREO

PREAMP MODULES
AND TWO 12 WATT

POWER AMP
KITS.

In easy to build form
P.C.B.s backprinted. etched

and drilled ready to use.

12 + 12 WATT AMPLIFIER
KITNOTE: for use with 4 to 8 ohms speakers
With up-to-the-minute features. To complete you just supply
screws, connecting wire and solder. Features include din input
sockets for ceramic cartridge. microphone. tape or tuner.
Outputs -tape, speakers and headphones. By the press of a
button it transforms into a 24 watt mono disco amplifier with twin
deck mixing. The kit incorporates a Mallard LP1183 pre -amp
module, plus 2 power amplifier assembly kits and mains power
supply. Also featured 4 slider level controls, rotary bass and treble
controls and 6 push button switches. Silver finish fascia panel with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal work. For further information instructions are
available price 50p. Free with kit.

NOTE: f 3.95Size 93/4" x 83/4" x 4" approx.

for use with 4 to 8 ohms speakers. plus 12 55 p&p

BUILD A 12 WATTS PER CHANNEL STEREO AMPLIFIER f6
ACCESSORIES AND L.S. KIT EXTRA (not available separately)

DIY PACK 1 2 x power amp kits

LP1182/ preamp module, suitable for
ceramic and auxiliary inputs.

DIY PACK 2 2 x power amp kits LP1184
preamp module suitable for magnetic

ceramic and auxiliary inputs.

DIY SPEAKER KIT Two 8" x 5" approx.
4 ohm bass.

BSR chassis
record deck with
manual set down
and return, com-
plete with stereo
ceramic cartridge
£8.50 plus 12.75 p&p when
purchased with amplifier. Available separately £10.50 plus £2 15 p&p

8" SPEAKER KIT. 2 Phillips 8" approx. speakers. f4.75 per
stereo pair plus 11.50 p&p when pur-
chased with amplifier. Available
separately £6.75 plus C1 50 p&p

STEREO MAGNETIC PRE -AMP
CONVERSION KIT all components
including P.C.B. to convert your ceramic
input on the 12 + 12 amp to magnetic.
£2.00 when purchased with kit featured
above (4.00 separately inc p&p

f6.00
plus t1 10 p&p

f8.50
plus ft 15 p&p

f3.50
plus fl 10 pAp

OFFER! SAVE MONEY by purchasing 12+ 12 amp kit, BSR £25
50record deck and speaker kit together for only . p&p £4 50

PRACTICAL ELECTRONICS
CAR RADIO KIT f10.50

(Constructors pack 7) plus El 15 p&p

2 WAVE BAND MW LW
 Easy to build  5 push button tuning
 Modern styling design  All new unused components
'6 wan output  Ready etched & punched P.C.B.
 Incorporates suppression circuits  Now with tape input socket

All the electronic components to build the radio. you supply only
the wire and solder as featured in the Practical Electronics March
issue. Features: Pre-set tuning with five push button options,

black illuminated tuning scale. with matching rotary control knobs.
one. combining on/off volume and tone -control, the other for
manual tuning, each set on wood simulated fascia.
The P.E. Traveller has a 6 watts output. neg ground and incor-

porates an integrated circuit output stage, a Mallard IF module
LP 1181 ceramic filter type, pre -aligned and assembled and a Bird

pre -aligned push button tuning unit. The radio fits easily in or
under dashboards.

Complete with instructions.

CONSTRUCTORS PACK 7A
Suitable stainless steel fully retractable locking aerial and
speaker (approx. 6" x 4") is "Li n c per pack,
available as a kit complete L au p&p MOO
Pack 7A may only be purchased at the same time as Pack 7.

NOTE: Constructor's pack 7A is
3.2U
r

sold complete with radio kit I including p&p.

FEATURED PROJECT IN PRACTICAL ELECTRONICS.

1111111iLlik;

0

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED
Viscount IV unit in teak simulate cabinet silver finished rotary controls

and pushbuttons with matching fascia. red mains indicator and stereo
jack socket. Functions switch for mic magnetic and crystal pickups, tape
and auxiliary. Rear panel features fuse holder. DIN speaker and input

socket 30 + 30 watts RMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 143/4" x 10" approx.

READY TO PLAY f32.au ono.
nn plus

323 EDGWARE ROAD. LONDON. W.2

21E HIGH STREET. ACTON W3 6NG
ACTON. Mail Order only. No callers.

ALL PRICES INCLUDE VAT AT 15
All items subject to availability. Price correct at

1.10.80 and saltiest to change without notice

For further information send for instruction booklet
20p plus stamped addressed envelope

NOTE:

Persons under 16 years not served without parent's authomation

.00
DIY ACCESSORIES Mains transformer

smoothing capacitor rectifier 4 x slider

controls, for base, treble and volume.

f3.00
plus Cl 60 p&I,

ACCESSORIES: Available only
at time of purchase of Bargain Packs

BSR Manual single play
record deck with auto return and

cueing lever. Fitted with stereo

ceramic cartridge 2 speeds with 45
rpm spindle adaptor ideally suited
for home or disco use.

f12.25
OUR PRICE

Size approx 13" 11

PHILLIPS RECORD PLAYER
DECK GC037
Size approx 151/4 x 123/4

Hi Fi record player deck. 2 speed.

damped cueing, auto shut-off, belt

drive with floating sub chassis to
minimise acoustic feedback. Com-

plete with GP401 stereo magnettic
cartridge -LIMITED STOCK.
UNBEATABLE OFFER AT

f27.50 complete
plus £2.75 p&p

BARGAIN OFFER!! '

2
ARISTON PICK UP
Anston pick-up arm manufactured in Japan. f 95
Complete with headshell.

Listed price over £30.00 OUR PRICE plus f 2 50 p&p

100 WATT
MONO DISCO I I

AMPLIFIER
Brushed aluminium fascia and rotary controls
Size approx 14" x 4" x 103/4. Five vertical slide

controls. master volume. tape !evert, mic level. deck

level, PLUS INTER DECK FADER for perfect graduated change

from record deck No. 1 to No. 2, or vice versa. Pre fade level
controls (PRI) lets YOU hear next disc before

fading it in. VU meter monitors output level.
Output 100 watts RMS 200 watts peak.

.6 11111

 lie

f76.00
plus £4.00 p&p

50 WATT MONO DISCO AMPLIFIER
Size appax 13Ye" x 51A" a 63/4" 50 watts rms. 100 watts peak

output. Big features include two disc inputs. both for ceramic
cartridges, tape input and microphone input. Level mixing controls

fitted with integral
push-pull switches.
Independent bass

and treble controls

and master volume

f30.60
plus 113.20 p&p

Personal Shoppers E DG WARE ROAD LONDON W2 Tel: 01-723 8432 9 30am-5 3Opm Closed all day Thursdu ACTON. Mail Order only. No callers coves DESPATCHED TO MAINLAND AND N IRELAND One
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POLYSYNTH

The Transcendent Polysynth is no ordinary synthesiser it's a family of
them. Each of its voices is a complete synthesiser in itself with two
VCOs, two ADSRs, a VCA and a VCF in addition to all the usual
synthesiser functions. Design and development by Tim Orr.

The Polysynth is a four octave polyphonic music syn-
thesiser. The standard unit has four voices making it possi-
ble to play up to four notes simultaneously. Each voice is

a complete synthesiser in itself, having two VCOs, two ADSRs,
one VCA and one VCF. The voices are totally voltage controlled
which enables them to be ganged up in a bus system. So when
the master sustain level is adjusted, the sustain level on all
voices is set to the same value. However, by providing indepen-
dent pitch and gate signals, it is possible to control each voice
from the keyboard and yet have a common control over the
other parameters. The machine can be expanded (with an extra
mother board (PS4), four voice boards (PS7) and a panel board
(P56)) to a system with eight independent voices.

LEFT HAND PANEL
CONTROLS

(COMMON CONTROLS/

PS3

DIGITAL CONTROL
GATE & PITCH
GENERATOR

POWER

TO EXPANDER
MODULE

OUTPUT
SIGNAL

KEYBOARD SCAN

PITCH
BEND
UNIT

LOW NOTE

PS6

RIGHT HAND
PANEL CONTROLS

(INDIVIDUAL
CONTROLS)

The design has minimal wiring (Fig.1), most of which is
made with preformed ribbon cable links. Also, the four voice
boards, which require nearly 50 signals each, plug into a Molex
connector bus system.

All the common controls, such as ADSR parameters,
modulation oscillators, volume and noise level are located on
the left hand panel board (PS5).

The right hand board (PS6) handles the individual
parameters of oscillator tuning and the voice on/off control.
Both the panel boards deliver their signals to the mother board
(PS4) which then distributes them to the voice slots. Pitch and
gate parameters are independently fed to the voices, these
signals being generated by P51, 2 and 3.

- i'E

I: 1
:,.

E
.1,

';,
O

il, 't,'t2.

2 P 2 2 2 2

KEYBOARD SCAN

©COPYRIGHT MODMAGS Ltd HIGH NOTE

PRE FORMED
RIBBON LINKS

TO EXPANDER
MODULE

Fig.1 Board -to -board connections. The
voice boards (PS7) simply plug into the
mother board (PM) using Molex connectors.
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Fig.2 Circuit diagram of PS3, the digital board. In this and other diagrams there is a central overlap to make things easier to follow.
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PROJECT: Polysynth
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HOW IT WORKS : DIGITAL CONTROL PS1, 2, 3
The synthesiser decides which notes are being played by digitally
scanning the keyboard and analysing the received data. A high frequen-
cy oscillator (Fig.2, IC29 pin 6) generates the master timing for the
system, which is then divided down by a 12 stage divider (IC30,31,32).
The signals generated by this section are used to construct various timing
waveforms. AO to A5 are sent to the keyboard scan circuitry, P51,2
(Fig.4). This is a 49 -way multiplexer. The six bit code can address 64 loca-
tions, but as the keyboard only has 49 notes the other 15 locations re-
main unused. The bottom part of the code (A0,1,2) addresses each eight
bit multiplexer whilst the top three bits (A3,4,5) are decoded by IC8. The
outputs of IC8 then enable each of the seven multiplexers in turn so that
a complete keyboard is produced. When a note is unpressed it generates
-5 V and when it is between contacts it is an open circuit.

Figure 5 shows a typical keyboard scan output. The unused top 15
addresses have been arranged to generate a key unpressed signal. A
power clear circuit has been included to clear the system when the
machine is powered up.

The keyboard output is fed to a voltage comparator, IC1, Fig.2. In-

tegrated circuits IC1,2,3,4,5 form a circuit block that decides when to
assign a new channel to a voice (ANC) or to clear an existing one (C LC).
The problem of channel assignment is very complex.

The synthesiser has only four voices, so the question to be answered
is 'what should happen if more than four keys are pressed at once'?
Should the system ignore the extra keys or should it reassign voices to the
extra notes? If reassignment (referred to as note stealing) is to be used,
then which notes should be taken, the first or Last note played, or the
highest or lowest in pitch?

There is no 'correct solution other than a voice per note.
Two modes of operation have been provided. Mode A permits note

stealing, where the oldest channels are reassigned to new notes, when
the selected number of notes is exceeded on the keyboard. Mode B does
not allow more than the selected number of notes to be assigned. Extra
notes are ignored.

The digital electronics is best considered as consisting of a series of
modules.

The 'Total Gate Counter' is used to keep count of the number of
channels in use at any point in time.

Fig.3 Component overlay of the master clockltiming generator. Dots indicate through -board connections on the double -sided PCB.
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PROJECT: Polysynth

HOW IT WORKS : DIGITAL CONTROL PS1, 2, 3
The 'Channel Position Counter' decides which will be the next chan-

nel to be assigned. In mode B, if a channel is already in use, then it will
skip it and continue on until it finds a free one. In mode A, the channel
position counter indicates the oldest channel which will then be
reassigned if no free channel is available.

The 'Channel Status RAM' stores the pitch and gate parameters, the
number of parameters stored being determined by the selector switch
SW1. Data bits DO to D5 generate pitch and bit D6 is the gate signal. The
'Same Frequency Comparator comes into operation when a note is
released. When this occurs, the circuit removes the gate signal from the
respective memory location but rewrites the pitch data which would
otherwise be cleared!

The electronics in Fig.2 generate gate and pitch signals which are
fed to the synthesiser voices. Some typical waveforms are shown in Fig.9
for a four note selection. Each note pressed generates a gate and pitch
signal and assigns a voice channel. When a note is released the gate
signal is lost, but the pitch value remains until the channel is reassigned.
The gate signals are distributed via an eight way addressable latch, IC28.
The pitch signals are distributed via an eight way multiplexer driving

eight sample and hold units (IC27,40,41,42,43). In a four voice system
IC42,43 are omitted.

The pitch data is generated by a precision DAC (IC37,38,39). This
converts the six bit code into an analogue voltage using an R/2R network.

A typical DAC error is shown in Fig.11. When the MSB of the code
changes from 0 to 1 the step size is too small, which results in an error for
all codes where the MSB is 1. Generally the worst errors are generated at
the changeover point of the high bits of the code, Fig.12. The synthesiser
is exceptionally sensitive to errors of this nature and so the DAC must be
accurate to ten bits even though it is only converting six bits. A ten bit ac-
curacy will give a worst error of 1 part in 32 (3% of a semitone) per step,
which is only likely to occur when bits D5 andlor D4 change state. To ob-
tain this performance 0.1% tolerance, 25 ppmI°C metal film 100k and
200k resistors are used. For superior performance the resistors can be
matched for a 2 to 1 ratio using the best matched pairs at the MSB end of
the DAC. Using this technique worst step errors of about 1.5% can be
obtained. The DAC is powered from a + 5V3 reference voltage, which
results in a + 1Vloctave output.
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PARTS LIST : PS1, 2

Keyboard Multiplexer
Resistors all 1/4 W 5%
R1,2
R3
R4
R5
R6-18

Capacitors
C1-5

100k
lkO
5k6
4k7
2k7

10u 16 V tantalum

Semiconductors
IC1-7
IC8
Q1
D1

4051
74LS42
BC212L
1N4148

Miscellaneous
PCBs PS1 and PS2, 8 off 16 pin DIL sockets, 14 pin DIL socket, 49 -note
keyboard, 49 keyboard contacts (single pole), full length bus bars, self-
adhesive cable clamp.

0

By 3

2

+5V

11 10 9
A B C I OUT A 8 I OUT A B C I OUT

Vdd(:)16

8 IC1
Vss

1C2 IC38E-0-2 Vee

-5V DO D1 D2 D3 D4 D5 D6 D7 DO D1 D2 D3 D4 D5 D6 D7 DO D1 D2 D3 D4 D5 D6 D7

LOWEST NOTE
1

01)

111151121 11 51 21 41

-5V (NORMAL)

+5V (PRESSED)

8
1 1 1 1 1 1 116 117 1 1 1 1 1 1 214

Testing the DAC
Set the number of voices to one and measure pitch

voltage one. Use note C to generate octaves. The voltage
should be 1 V ± 2% per octave. If possible measure the
voltage for each note of the keyboard, using a 41/2 digit DMM.
The semitone step change should be 83.3 mV ± 3%. Repeat
for pitch outputs two, three, four. If you are unable to do this
you can rely upon a musical ear when driving the voice
modules!

Another test is to remove IC10 and link pin locations 7 and
8 with a piece of wire. The DAC (1C39, pin 1) will then draw out
a full range ramp (64 steps) which must have NO VISIBLE step
errors. Be careful when inserting the precision resistors. Don't
bend them too close to their body and don't overheat them
when soldering them in.

Keyboard Construction
Bend the end wire on the contact blocks as shown in Fig.13.

Thread the 49 contact blocks onto the two bus bars, making
certain that the contact wire is between the two bars. Use a
clean cloth for handling them to avoid grease contamination.

Glue the blocks into position on PS1 and 2 and then solder
the bent wire ends into position. When the assembly is
mounted on the keyboard adjust each wire contact so that
there is a 1 mm clearance between it and the plunger.

The Mother Board
The mother board distributes the common and indepen-

dent synthesiser parameters from the panel boards to the in-
dividual voices, which plug into the 50 -way voice slots. It also

OUT

IC4

DO D1 D2 D3 D4 D5 D6 07

FBI
t

I OUT

IC5

DO D1 D2 D3 D4 D5 C

1 1 1 1 1 1 1 3t 3t 1 1 1 1 1

Fig.4 Circuit diagram of the keyboard multiplexer. (PS1 and PS2).

houses the power supply, LED drivers, portamento circuits
and output volume control.

Power Supply
The power supply produces ± 15 V and -5 V. The

positive rail is generated by a precision voltage regulator (IC1,
Q4, Fig.7) which is mirrored by IC2,Q2,Q3 to produce the
negative rail. The positive rail should be set to +15 V
( ± 10 mV) by adjusting PR1, with no voices plugged in. Check
that the negative rail is -15 V ± 75 mV and that the -5 V rail is
-5 V ± 200 mV. Now plug in the voices and recheck the sup-
ply rails. Allow the unit to 'burn in' for 24 hours and then read-
just the positive rail to +15 V if necessary. Lock PR1 into posi-
tion with a small blob of nail varnish. All the oscillator frequen-
cies and pitch spreads depend on the power supply being
stable and so if PR1 is altered then the tuning of the whole
machine will be lost!

LED Drivers
The LED drivers (IC4, IC5 Fig.8) buffer the TTL gate signals

from PS3 to the voice LEDs on PS6. These LEDs can be used to
test the digital control section. Set the 'Nos. of voices switch' to
four. A new LED will come on, in sequence, as notes on the
keyboard are held down. The LEDs will go off when the respec-
tive notes are released. Repeatedly tap a single note. This will
cause an illuminated LED to cycle around the four voices. If you
tap two or three notes, then two or three LEDs respectively will
cycle around. Now switch to two voices.

Voices 1 and 3 turn on and off together and so do voices 2
and 4.

Switch to one voice. Now all the LEDs will act in unison.
Next switch to eight voices and repeatedly tap a note. The four
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PROJECT: Polysynth

ABC I OUT

IC6

LD7

DO D1 D2 D3 D4 D5 D6 D7

rIIIIIIII
40 41 48

ADDRESS CODE AU (LSB)

A5 (MSB)

AO Al A2 +5V

0 0 R6-8 0
2k7

--)-"\ANN-

6

Y

R4
5k6

R3
1k0

B C I

IC7

OUT

DO D1 D2 D3 D4 D5 D6 D7

-5V

Q1

OUTPUT

R5
4k7

R2
100k

POWER
CLEAR

R12-18
2k7

14 441114
0 1 2 3 4 5 6 - SEVEN PULL UP

RESISTORS

C1Out/7)77

R1
100k

D1

©COPYRIGHT MODMAGS Ltd

pltliil51o,v
49

HIGHEST NOTE

0

+5V

NOTE:
IC1-7 ARE 4051
IC8 IS 74 LS42
01 IS BC212L
D1 IS 1N4148

C2 + C4

O

10u T lou

C3 C5Tiou T 10.
0'

PARTS LIST : PS3

0 +5V

0 OV

0 -5V

,p IL CONNECTIONS.
+5V

2 +5V
3 -5V
4 -5V
5 A2
6 Al
7 AO
B A3
9 A4

10 A5
11 +5V
12 OUT
13 GND
14 GND

Resistors all th W 5%
R1,6,7,8
R2,3,4,5,9,10,11,24
R12,13,15,17,19,21,23
R14,16,18,20,22
R25
R26

Capacitors
C1-8
C9
C10
C11
C12-27

Semiconductors
IC1
IC2
IC3,15,21
IC4
105,8
IC6,35
IC7
IC9,12,20,34
IC10,25,26

unless otherwise stated
1k0
2k7
200k 0.1% metal film
100k 0.1% metal film
15k 1% metal film
8k2 1% metal film

47n polycarbonate
4700u 25 V electrolytic
1n0 ceramic
22n polycarbonate
10u 16 V tantalum

75107
7415175
741574
2102
741S00
74LSO4
741510
741532
74 LSO8

IC11 7425
IC13 7415193
IC14 741S153
IC16,30,31,32 74LS93
IC17 74LS244
IC18,19 7415367
1C22,23 74LS266
IC24 6810
IC27 405113

IC28 7415259
IC29 741513
IC33 741542
IC36 7407
1C37,38 4041B
IC39 1458
IC40,41,42,43* T1082
IC44 7805
D1-4 1N4002
"IC42,43 only required in eight -voice system

Miscellaneous
PCB P53, 5 off 8 pin OIL sockets, 28 off 14 pin DIL sockets, 9 off 16 pin
DIL sockets, 20 pin DIL socket, 24 pin DIL socket, DIL connectors and
ribbon cable, Redpoint 1.25GYBA heatsink, cable clamp.

LEDs will come on in sequence and then there will be a four
note gap whilst the unit addresses the other four voices that live
in the expander module. +3V8

Now the mode selection. Select four voices and mode A. +1V6
Play and hold down a four note chord with the left hand. Now
press four notes at once with the right hand, and then release the _oovv4

right hand. The LEDs will go out, indicating that the right hand
'stole' the four voices and then released them, in doing so turn-

-21v

V06

ing them off. Repeat this procedure in Mode B. The LEDs will re-
main on. -3V8

Fig.5 Output of keyboard multiplexer.
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PROJECT: Polysynth

HIGHEST NOTE
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OV

0

1k0
ON
PANEL

CHASSIS

C5
2200u

200u

+ V OUT

CL

CS

IC1

V REF

T C7
10u

TO +15V

ZD1
10V

R15
10k IC

7

4

Q2

04

R12
1R0

R13
12k

PR1
10k

R14
10k

NOTE:
IC1 IS 723IDILI
IC2, 12 ARE 741
IC3 IS 7905
IC4, 5 ARE 1458
IC6, 8, 9, 11 ARE LF353
IC7, 10, 13 ARE LM13600
Ql, 2 ARE BC212L
03 IS TIP30A
04 IS TIP29A
ZD1 IS 10V
ZD2 IS 5V1
D1, 2, 3, 4 ARE 1N4002
D5, 6 ARE 1N4148

R16
1k0

Fig.7 (above): Motherboard (PS4) power supply.
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TO VOICE 2

G3
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TO VOICE 3

G4

R7
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R9
1k2

5

Fig.8 Motherboard LED drivers.
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TO LED1
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+15V
0

R11
TO SW12 100k

LED DRIVERS

TO LED3

TO LED4
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IC28, PIN13

PITCH
DAC OUTPUT
IC39, PIN1

03 R17
1R9

I.
C10
10u

0
+15V (450mA)

R42
100R

/ \/\/ 1b-AAA/\-
R18
10k

+15V

01

ADSR/CONT

IC3
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-5V

173

POWER SUPPLY

Fig.9 (below) Pitch and gate parameters.

NEW OLD PITCH NEW OLD PITCH
PITCH VALUES PITCH VALUES
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SYNC OFF M PIN11)
 FOUR VOICE SELECTION
 ONE NOTE PRESSED
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Project: Polysynth

VOICE1 

VOICE2 )11

VOICE3

VOICE4 

R26
15k

3

LM 13600

4

+15V

+15
2

11 -15 C14
6 220n

IC13
5

R20 R21 R22
1k0 1k0 22k

R23
22k

MASTER
VOLUME

PORTAMENTO

R24
10k C13

1n0

T C12
10u

-15V

RA RB RCS 9A CB

1 R30 R31 R32 C15 C16

2 R33 R34 R35 C17 C18

3 R36 R37 R38 C19 C20

4 R39 R40 R41 C21 C22

V PITCH IN

MI/

Y2L F353

F ig.10 Motherboard porta mento, master volume and pitch bend controls.

R25
22k

TO OTHER
PORTAMENTOS

RB
1k0

BUYLINES

Powertran Electronics can supply a complete kit of parts for each op-
tion of the Transcendent Polysynth.
1 voice £320
2 voices £3613
4 voices £464
4 voice expansion kit £275
All prices are exclusive of VAT. Powertran Electronics, Portway In-
dustrial Estate, Andover, Hants SP10 3N M.

OUTPUT
VOLTAGE
64 STEPS

RC
100k

IABC

1116) +15

011111 100000

ii

MSB
CHANGEOVER

000000 100000 111111
INPUT CODE c)copyRIGHT MODMAGS Ltd

R27 R28 R29
1k0 10k 110
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R43
270k

TO PORTAMENTO POT

ZD2
5V1

PORTAMENTO
CONTROL

Y,LF353

OUT

IC6,8,9,11

PORTAMENTO x 4

Fig.11 (left) Typical DAC error.
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DAC
OUTPUT
VOLTAGE

CI

16

02

32133

F3 4

48,49

A4

MSB

UN

61

tiro

USED

B4

NI
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Fig.12 Points of worst error in the DAC

KEYBOARD
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PS1.2

KEYBOARD
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EXAGGERATED ERRORS
DUE TO HIGH BITS OF CODE

- DECIMAL NOTATION OF NOTE

MUSICAL NOTATION OF NOTE

- D3 DIGITAL CODE

- D4 DIGITAL CODE

- D5 DIGITAL CODE

0
51 -HIGHEST NOTE
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BUS

MOUNT PS1,2 FLUSH WITH THE
HOLES IN THE METALWORK.
USE THE PLASTIC SPACER
UNDERNEATH PS1,2

oo
CONTACT
BLOCK
BENDING

Fig.13 Mechanical assembly of keyboard plungers.

PCB SIDE

"BEND

The top panel can be raised to show control board PS5 and PS6.

The power supply is mounted on the rear panel.

ADJUST FOR lmm CLEARANCE WITH KEY
NOT PRESSED USING LONG NOSED PLIERS.

©COPYRIGHT MODMAGS Ltd

Fig.14 Adjustment of 1mm gap above keyboard
plunger.

Next month we conclude the
Polysynth project with details of the
control and voice boards. (PS5, 6 and
7).
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CAMBRIDGE LEARNING SELF -INSTRUCTION COURSES

It's faster and more thorough than classroom learning: you pace yourself and answer questions on each new aspect asyou go. This gives rare satisfaction-,you know that you are really learning and without mindless drudgery With a good
self -instruction course you becatneyour own best teacher.

Understand Cligitail fiectronics
In the years ahead digital electronics will play an increasing part in
your life. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.
After completing these books you w II haVe broadened your career
prospects and increased your knowledge of the fast -changing worldaround you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.0P
This course is designed as an
introduction to digital electronics and
is written at a pace that suita the raw
beginner. No Mathentatica(!
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in- a.
simple and concise fashion:. w tsestion
and answers on every page make sure
that the points are understood.
Everyone can learn from it - students, engineers,
housewives, scientists. ItS four A4 velarneS consist of:
Book 1 Binary, octal and decimal number siotsims; conversIbrY between number systems;
conversion of fractions; octal -decimal cOnvessroh tables.
Book ,

Book 2 AND, OR gates: inverters: NOR and NAND gates; .thdh.tables; introduction toBoolean algebra.
Book 3 Positive ECL; De Morgans Laws; designing Lbgic circuitsfuettiffNOR gates; dual -inputgates.
Book 4 Introduction to puke driven circuits R 5 and J K MO ika:A: binary counters: shift
registers; half -adders.

hobbyists,

DESIGN OF DIGITAL SYSTEMS £12.50
This course taket the reader to real
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. Ideally suited for acientiatti., cfe
engineers wanting to know MIXEL,
about digital electronics, its' six A4
volumes lead step by step throtigh,
number systems and Booklet+ afigelatei14/
to memories, Counters and alittimetie
circuits and finally to
understanding of ceiculatOr
computer design.
Book 1 Octal, hexadecimal and binary n number
systems; representation of negative numbigis;, henertjmultiplicationand division.
Book 2 OR and AND functems; Logic NANb. NOR and exclusive -NOR functions: multiple input gates. truth gaits' Laws; canonical forms; logic
conventions; karnaugh mapping- three State and wit:ad lbgic.
Book 3 Half adders and full adders; subtraCtors: ierial'antltiaraltel adders; processors and
arithmetic logic units (ALDO; multiplication and &vision systems:
Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring, Johnson
and exclusive -OR feedback counters; random access Memories IRAMs1 and read onlymemories (ROMs,.
Book 5 Structure of calculators; keyboard encoding; decoding display data; registersystems; control unit; program ROM; adoress decoding; instruction sets; instructiondecoding; control programme structure.

-

Book 6 Central processing unit ICPU1; memory o.-garittation character representation
program storage; address modes; input,butpur systems; program interrupts; interrupt
priorities; [Programming; assemblers; compiiteis; exec Jtive programs: operating systems andtime sharing.

Flow Charts and Algorithms
are the essential logical procedures used m ail computer programming
and mastering them is the key to. success here as well as being a
priceless tool in all adniinistrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER'S GUIDE £4.00
explains how to define questions, put them in the best order and draw
the flow chart, with numerous examP(aa.

GUARANTEE No risk to you.
If you are not completely satisfied. your -money will be refunded upon
return of the books in good condition,.

CAMBRIDGE LEARTIMIGILIMITED,:tiN(r 17
RIVERMILL SITE, FREEPOST, ST. :VES. H-LINTINGDON
CAMBS., PE17 48R, ENGLAND.
TELEPHONE: ST. IVES (0480) 674146.

All prices include worldwide idos*rege faun -rail is eict,a - please ask for
prepayment invoice).
Please allow 28 days for delivery in U K

Microcomputers are coming - ride
the wave! Learn to program.
Millions of jobs are threatened but
millions more will be created. Learn
BASIC - the language of the small
computer and the most easy -to -learn
computer language in widespread
use. Teach yourself with a course
which takes you from complete
ignorance step-by-step to real
proficiency with a unique style of NM/ e-*
graded hints. In 60 straightforward
lessons you will learn the' five
essentials of programming: problem
definition, flowcharting, coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy -eyed with your mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£9.00
Bookl Computers and what they do well; 'READ, DATA, PRINT, powers, brackets. variable
names; LET; errors; coding simple programs.
Book 2 High and low level languages; flowcharting; function,: REM and decurneritsition:
INPUT, IF....THEN, GO TO; limitations of computers. probsam detinieop..
Book 3 Compilers and interpreters; loops, FDR:...NEXT, RESTEAt; Otbubk1Ift; 4oritY1;
bubble sorting; TAB.
Book 4 Advanced BASIC: subfoutines:' string variables; files; comiSlex proiliarerhing;
examples; glossary.

THE BASIC HANDBOOK £11.50
This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occur in
BASIC terminology. The dozens Of BASIC 'dialects' in use today
mean programmers often need to translate instructions So that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours e your time and comPoteriertie..A must
for all users of BASIC throughout the World. I

A.N.S. COBOL £5.90
The indispensable guide to the world's No..1 business language. Attar
25 hours with this COUrse, one beginner took a consulting lob,
documenting oil company programt and did invaluable work fri.ln The
first day. Need we say More?

ORDER FORM
Please send me the following books: -

Digital Computer Logic & Electronics 0) £7.00
Design of Digital Systems @ £1 2.50
Algorithm Writer's Guide IP £4.00
Computer Programming in BASIC @ £9.00
BASIC Handbook @ £11.50
ANS COBOL @ £5.90
Your Booklist (Free)

I enclose a 'cheque/PO payable to Cambridge Learning Ltd.
for £ (*delete where applicable)
Please charge my:

`Access/American Express/Barclaycarde'Diners Club/Eurocard/Visa/
Mastercharge/Trustcard

Credit Card No.

Signature
Telephone orders from credit card holders accepted on 0480 67446
(Ansafone).

.
.

Overseas customers (incl( Eire) should send a bank draft in sterling drawn
on a London bank, or quote credit card number.

Name

Address

Cambridge Learning Limited, Unit 17 Rtvermn11 Sue
FREEPOST, St. Ives, Huntingdon, Combs PE1 7 4BR, England.
(Registered in England, No. 1328762)



3 CHANNEL SOUND/LIGHT
CHASER

LB31000SLC £29.90

A nigh performance
Sound to light system which

automatically switches to a chase when the music
ceases, Super sensitive with an anti interference Cir-
cuit. the unit will operate from practically any amp
and control up to 1.000W/channel, 511, to 70K. Con-
trols: base/mid/treble/master sensitivity/chase speed

STEREO DISCO MIXER/PREAMP
LBPA3

- Morse
C - Gnaw

Magnetic or ceramic deck
versions -please state

NEW ADVANCED MODEL AVAILABLE
All the requirements of 9 stereo disco preamp on one
board, left and right deck misers/tone controls/rnic.
mixer/tones/rnic, auto fade over decks/and P.F.L The
unit can be used with either LB100/ 150/250
CBOA3P5 Regulated supply 810.50.

Full set of pots .-- £8.63 Sliders- £11.21

3 CHANNEL SOUND/LIGHT
1831000SL

All the advantages
of the SLC without chase.

Controls- bass/mid/treble/master sensitivity

LPBA2

£1720
A four channel mixer
and tone stage for mics.
guitars. etc. Can be
used with any LB amps.
Set of pots C2.74,
sliders E5.23.

LBPA1

£19.50
A stereo hi -h preamp
and tone stage for mag.
Po/tape/tuner. etc.
Set of pots C3.27,
sliders E4.49.

2/4/8 CHANNEL CHASER

An all logic chaser system
for use with up to 8 channels
at 1.000 wads each. Facilities include footswitch
trigger and module cascading 118. 24, 32 channel.
etc.,.chase speed and re -cycle delay.

3 -WAY ACTIVE CROSSOVER
LBAC01

£17.90

LBPSUI

f6.20

Bass/mid/treble
active crossover with

stage booster, Available with crossover points of 200
or 300Hr. and 2K or 3K H1 (please specify) LBPSU1
supply for LBAC01

4 CHANNEL SEQUENCER

LB41000LS

A 4 channel sequence generator
for banks of lamps up to 1,000W per channel. Two
speed controls. cross effect to provide settings
between seconds and rapid burst

POWER AMPLIFIERS
Tough dealing power amps for use in sound systems.
Open/shon circuit protection and fused. Heavy gauge
heatsinks and rugged o/p devices (all operate down to
4 ohms).

25W 6.5.9.

211111w 606

0 07% NO
9808 5/14

1825

£11.20

186011.51.S.

Set to 256
01% inc

11008 S/21
1.8100

(18.20

168W RAJ

511f to 256
01%T00
11008 SIN

11150

£26.50

2111W R.M.S.

5111 to 258

01%100
11008 SM

18250

£39.50
Note all models are available with either 500mV or
7 75rnV wnsitivity. Please state when o daring

4-11

LBRLOI

£5.70
A de -thump unit rot use with env LB power amps.

1 AND 3 CHANNEL DIMMERS
183100010

.4401111183 10001 D

£14.70

Single channel version

LB I 100OLD £6.70
Power dimmer units for theatre/stage applications up
to 1.000W per channg, with on 503.0 suppressing.
The unit is also available without rotary pots for use
with sliders -
0331000LO (no pots1 £13.50 Skiers 75p each

POWER SUPPLIES
112BPS 111140q 1.1168115 18268P6

£11.20 E14.70 £18.00 £24.50
PP 01 20 P/P El 40 P/P El 40 P/P El 70

ROPE LIGHTS/DRIVER
LB41000LC S

£22.70

24 feet ropes
Red/Yellow
Blue/Green

ROPE LIGHTS

£41.40
A four channel chaser up to 1D00W per channel. with
a sound trigger facility The music input signal
modulates the speed of the chase giving an excellent
sound/light effect The unit will control up to 10 ropes
with chase speed and trigger level control

PIEZO

HORNS

f5.75
1,1, 50o

CELESTION LOUDSPEAKERS
(8 ohnn)

11245 012 100
112 inch 65W) 112 inch I 00WI

P/P
£20.70 f 171) £26.45 f I 76

012-126
112 inch 125W,

£46.00 fP/P

NEW - MINI MODULES - NEW
Ingemously designed ncn. pre- amphfier bu.ldmg
blocks for use in music and P.A applications. You
choose the type and number of units you require for
your particular system and mount each module via its
control direct onto your panel.
LB MM I Pre -amp for mics, guitars etc,
LB MM2 Miter for up to 6 LBMM1 /2/3/4/5
LB MM3 Bass/boost/cut for either LBMM 1/2/3/4/5
LBMM4 Mid-boost/cut for either LBMM1/2/3/4/5
LBMM5 Treble boost/cut for either LBMM1/2/3/4/5
LB PS Ul r 15V supply for up to 8 modules
LB PS U 15V regulated for up to 50 modules
MM1 E4.50) MI42 £6.20: RAW C6.70: M1144
E5,70. MM5 (15.70) PSU1 E6.20: RPSU C14.60.
Mini Module Discount Any types between 10 and
24 lquantity)-20':/ 25 -e -30th

L & B
ELECTRONIC MODULES

PROFESSIONAL ENGINEERING BY
PROFESSIONALS

45 Wortley Road, West Croydon, Surrey
CR0 3E8. Tel. 01-689 4138

Mini Module Discount Any types between 1 0 and
24 (quantity) - 20% 25+ -30%

Each module is manufactured from the highest quality
components. fully tested. supplied with a connection
and circuit diagram and guaranteed for twelve

onths.
All prices shown are VAT inclusive. Please include
ROP Post/packing except where individually gated. To
marl order send cheque)P.0 /registered
cesh/Barclaycard or Access number. C.O.D. service
Et extra. For the new Autumn catalogue send 50p
(Full spec shown

Happy
Memories

1116 200ns £3.45 2114 200ns £3.45
2114 450ns £2.95 2716 5 volt £7.95
2708 450ns £4.75

MEMOREX SOFT -SECTORED MINI -DISCS for
PET, TRS-80, etc. Supplied in Free Library Case

£19.95 per 10

Low Profile I.C. Sockets by Texas
Pins 8 14 16 18 20 22 24 28 40
Pence 10 11 12 16 17 20 21 28 37

Memory Upgrade Kits for Apple, 2020, TRS-80,
etc. from £30 please phone

Quantity prices available on request. Government
and Educational Orders welcome. Trade accounts
opened.

ALL PRICES INCLUDE V.A.T. POSTAGE FREE ON
ORDERS OVER £10, OTHERWISE ADD 30p.

Access and Barclaycard Welcome

HAPPY MEMORIES
Dept. ETI

Gladestry, Kington
Herefordshire HR5 3NY
Telephone (054422) 618

enter the computer age
video genie fyftem

 12K MICROSOFT BASIC
 16K RAM, UHF MODULATOR
 INTERNAL CASSETTE
 SECOND CASSETTE

INTERFACE

 80 COLUMNS
 70 LINES PER MINUTE
 GRAPHICS CHARACTERS
 INTERFACES TO MOST

MACHINES

£395
VAT

BARCLAYCARD ACCEPTED

£330/.

 100's OF PROGRAMS AVAILABLE
 TRS-80 LEVEL II SOFTWARE

COMPATIBLE

GENERAL NORTHERN
MICROCOMPUTERS
Middles Street, Blackhall
Hartlepool, Cleveland
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27 MHz Radio Control Monitor
Aradio control monitor such as that described here is invaluable
when setting up a radio control transmitter. This circuit has good

sensitivity and it is unnecessary to have the monitor in very close proximity
to the transmitter in order to obtain a signal of adequate strength even
when it is used with a low power transmitter.

The signal picked up by the telescopic aerial is coupled directly into
the tuned circuit. The core of L1 is adjusted so that CV1 is able to tune the
monitor to any frequency within the 27 MHz radio control band. The set-
ting of this core is not too critical, since the unit covers somewhat more
than the entire band.

Q1 is used as a common emitter amplifier with L2 as its collector load
and R1 to provide base biasing. C1 couples the signal in the tuned circuit to

SW1
ON/OFF

+9V
0

9
0

ov

V0
SHORT TELESCOPIC
AERIAL

10

,:C C2
12p

767V1

L1=DENCO BLUE AERIAL COIL RANGE 5T

10p

L2
10mH

C -,r1 "
J I I

the input of the amplifier. The value of C1 is chosen to give optimum signal
transfer. The high impedance signal in the tuned circuit is matched to the
low input impedance of Q1 by a sort of capacitive divider action (the input
capacitance of Q1 forming the other section of the capacitive divider).

C2 couples the output of Q1 to a straightforward rectifier and
smoothing circuit. This produces a positive bias voltage which is roughly
proportional to the strength of the received signal. This bias voltage is used
to drive Ml, which gives a comparative indication of received signal
strengths. An inexpensive meter is perfectly suitable for use in the unit due
to the arbitrary scaling. RV1 can be used to reduce the sensitivity of the
unit, if necessary. The modulation signal of the transmitter (if it is an AM
type) can be monitored using a crystal earphone connected to SKI. Cur-
rent consumption is approximately 10 mA.

C1
12p

D2
0A91

R1
56k C2

15n

Q1
D2
0A91

C3
4n7

RV1
2N2369A 47k

lin

SK1

M1
ABOUT
50-250 uA

C COPYRIGHT MODMAGS Ltd

C4
100n

CO Target Electronics 16 Cherry Lane, Bristol BS1 3NG
Telephone: 0272 421196

Official orders welcomed. Gvt. /Educational Dept etc

Pond Meters

Dims: 50 x 45 x 33mm. Require 38nm dia. cut out

0  50 VA £3.20 + 15% VAT
mute° 0 100 VA P&P 35p 10 plusmu' o 1 MA
PAUVU 10% Discount

Dims:- 80 x 17 x 33mm. Require 38mm dia. cut out

T21
122
123
724
125
726
12?
723
T29
130
131
132
133
134
135
1.111
140
141
742
143

0.50 UA
0.100 UA
0. SOO UA
0- 1 MA
0. 5 MA
0  10 MA
0.50 MA
0.100 MA
0 SOO MA
0. 1 AMP
0  2 AMP
0  25 Volts
0' 500 AC
0  300r AC

30.0 50 UP
100.0.100 UA
500 - 0 - SOO UA

0 - 30. DC

£3.75 + 15% VAT
P&P 35p 10 plus

10% Discount

Dims:- 110 x 82 x 35mm. Require 58mm die. cut out

043
043
0410
0420
0450

0.30 UA
0.50 UA
0  100 VA
0. 200 VA
0.50011A

£4.75 + 15 ri VAT
P&P 35p 10 plus

10'- Discount

Illuminating kit for motors. 721-743/043-0450.

60p + 1 5 r VAT

t..: 111:;;1-:1

Dims:- 52 x 52 x 33mm. Require 45mm dia. cut out
ml.

MS50
MS100
PASI
MSVU

0.50 UA
0.100 UA
0 .1 MA
"VV.

E2.88 + 15% P&P
35 10 plus 10 '-

Discount

Speakers
cat. ins ohms watts
3812 11/2 0.2 75P 4-
4512 13/4 0.2 15%
5012 2 0.2 VAT
1W2 2Y4 0.2 P&P 30p
3W80 21/2 0.3 10 Plus
64SS 21/2 6 0.3 10%
A0300 3 0 5 Discount

Phone in your Access or Barclaycard
Order Cat 30p Post paid

E

nm
Nascorn Mc, orompute,s

MULTI -TESTER
50000 OHMS/VOLT

WITH RANGE DOUBLER

DC -Volts

AC -Volts

0-125-250 mV 0-1.25-2.5-5-10.
-25-50-125-250 -500-1000 Volts

0-5-10-25-50- -125-250-500
1000 Volts.

DC -Current 0-2 5-5-25-50 -250-500 mA
0-5-10A

0 -2K -20K -200K0 0 -2M -20M0

H170 x W124 x D5Ouv.

KRT 5001

£14 +VAT P&P 75P

Resistance

Size

ETI DECEMBER 1980
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6 piano type keys

B.K. ELECTRONICS
A SOUND CHOICE

* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

STEREO CASSETTE TAPE DECK
ASSEMBLY. Comprising of a top panel
assembly and tape mechanism coupled to
a record/play back printed board assem-
bly. Supplied as one complete unit for
horizontal installation into cabinet or
console of own choice. Brand new, ready
built and tested. Features: Pause, con-
trol, auto stop, 3 digit tape counter,
illuminated twin VU meters with in-
dividual record, level controls, secondary
inputs for twin microphones. Input Sen-
sitivity: 6 MV (with level control set at
max). Input Impedance: 47 kOhms.
Output Level: To both left and right hand
channels 150 MV. Output Impedance:
< 10k. Signal to noise ratio: 45 dB
nominal. Power Supply Requirements:
12V AC at 300M /A. Connections: All
connections to the unit are via a wander
lead terminated with a nine pin plug
(socket provided). Dimensions: Top
panel - 111/2in x 61/2in. Mechanism fits
through a cut out 53/sin x 101/2in. Clear-
ance required under top panel 2Vain.
Supplied complete with circuit diagram
etc. Price £30.50 plus £2.50 postage
and packing. Suitable mains 12 -volt
transformer, £3.00.

NEW RANGE QUALITY POWER
LOUDSPEAKERS (16", 12" and 8").
These loudspeakers are ideal for both hi-fi
and disco applications. Both the 12- and
15" units have heavy duty die-cast chassis
and aluminium centre domes. All three units
have white speaker cones and are fitted with
attractive cast aluminium (ground finish)
fixing escutcheons.
Specification and Price: -

15" 100 watt. Impedance Bohm.
50 oz. magnet. 2" aluminium voice coil.
Resonant Frequency 20Hz. Frequency Res-
ponse to 2.5KHz. Sensitivity 97dB. Price
E32 each. £2.00 Packing and Carriage
each.

12" 100 watt. Impedance 8 ohm. 50 oz. magnet. 2" aluminium voice coil.
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
E23.70 each. £2.00 Packing and Carriage each.

8" 50 watt. Impedance 8 ohm. 20 oz. magnet. 1" aluminium voice coil. Resonant
Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Price E8.90 each.
£1.00 Packing and Carriage each.

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 units can
be added to existing speaker systems of up to 100 watts (more .if 2 put in
series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH
TWEETER. Type 'A' 3in round with removable

wire mesh. Ideal for bookshelf hi-fi
speakers. Price (Type 'A') £3.60 each;
Type 'B' -31/2in super horn. For general
purpose speakers disco and PA sys-
tems, etc. Price £4.60 each.
Type 'C' 2in x 5in wide dispersion
horn. For hi-fi systems and quality disco

Type's' etc. Price £6.20 each.
Type 'D' 2in x 6in wide dispersion
horn. Frequency response extending
down to mid -range (2000 c /s) suitable
for hi-fi systems and quality disco. Price
£9 each.
Post and Packing, all types, 1 5p each
(or SAE for Piezo leaflets).

Type 'A' Type 'C' Type 'D'

GEC AM/FM STEREO TUNER
AMPLIFIER CHASSIS. Originally
designed for installation into a music
centre. Supplied as two separate built
and tested units which are easily wired
together. Note: Circuit diagram and
interconnecting wiring, diagrams sup-
plied. Rotary Controls: Tuning, on /off
volume, balance, treble, bass. Push-
button controls: Mono, Tape, Disc.,
AFC, FM (VHF), LW, MW, SW. Power
Output: 7 watts RMS per channel, at
better than 2% THD into 8 ohms. 10
watts speech and music. Frequency
Response: 60Hz-20kHz within ± 3dB.

DE -SOLDERING PUMP

Tape Sensitivity: Output - typically
150 mV. Input - 300 mV for rated
output. Disc Sensitivity: 100mV (cer-
amic cartridge). Radio: FM (VHF),
87.5MHz - 108MHz. Long wave
145kHz - 108kHz. Medium wave.
520kHz - 1620kHz. Short wave.
5.8MHz - 16MHz. Size: Tuner -
2%in x 15in x 71/2 in approx. Power
amplifier - 2in x 71/2in x 41/2in approx.
240V AC operation. Supplied complete
with fuses, knobs and pushbuttons, and
LED stereo beacon indicator. Price
£21.50 plus £2.50 postage and pack-
ing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio Tech-
nica AT10 stereo magnetic cartridge.
*'S' shaped tone arm.
* Belt driven.
* Full size 12in platter.
* Precision calibrated counterbalance
weight (0-3 grms.)
*Anti -skate (bias) device. Nylon thread
weight.
* Damped cueing lever.
* 240V AC operation, (50Hz).
* Cut-out template supplied.
Size - 123/nin x 15%in (approx).
Price E28.50 plus £2.50 postage and
packing.

This de -soldering pump made to a
very exacting specification is ideal
for the removal of small com-
ponents from printed circuit boards,
etc. Comes complete with spare
PTFE tip. £5.30 post free.

FIRE ALARM CENTRAL CONTROL UNIT (S.T.C.)
Ideal for Fire or Burglar Alarm Systems

* Responds to normally open or closed
switches (or smoke detectors etc.)

* Complete with an internal EXIDE lead acid
accumulator (dry charger!) as a back-up for
mains failure. This is trickle charged

* 6v-2 amp output for Fire /Burglar alarm
etc.

* Re -set button for silencing Fire/Burglar
alarm.

* Internal buzzer which sounds if re -set button
if pressed until initiating switch is cleared.

* Wall mounting, complete with red case,
approx. 11" x 71/2" x 4".

* 240v AC operation.
Price £18.50 + £3 postage and packing.

LOUDSPEAKER
High quality full range 8" loudspeaker.
15 watts RMS. 8OHM. Rolled surround
with aluminium centre dome.
Price £3.75 each 4- 75p Postage and
Packing each.

B.K. ELECTRONICS
37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY

* SAE for current lists. * Official orders welcome. * All prices include VAT. * Mail order only. * All items packed (where applicable) in special
energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.

VISA
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CALCULATOR S.
SCIENTIFIC

*SPECIAL OFFER
TEXAS 7159 together with PC100C

(Complete as manufacturer's specifications)
E305.00

TEXAS /HP Accessories available
*TEXAS 7159 (Card prog 960 prop steps of 100 inert) E158.50
*TEXAS 7158 (Key prop 480 steps of 60 mem) E58.00
*TEXAS PC100C (Printing Unit for 7158/159) [185.00
*TEXAS T157 (Key Prog 8 mem. 150 Keystrokes /5C Prop Steps) E25.00

For your Term T155 /65 Calculator
ELECTRICAL ENG. MODULE
LEISURE (GAMES) MODULE

NOW AVAILABLE

*TEXAS TI PROGRAMMER (Hexadecimal Oct) E48.50
*TEXAS T1 51 /la (10 mem 32 Prog Steps Stat/ So) E28.50
TEXAS 7150 LCD (Sci/Slat. 2 Con Memo) E23.00
TEXAS 7125 LCD (SP /Slats) E17.00
TEXAS 753 (Sit. 32 Prop Steps -Coe Mem +80 Prop List Applications book) E25.00

Make more of your
Tease T158/59 Calculator

MATHS /UTILITIES MODULE
If you write your own programs this library niter your Most programs lit his library are designed to be
used either on their own or as subroutines of your programs Applications range from utility programs

such as printer formatting and large-scale pinning to advanced mathematical routines.
Module includes

Prompter, Alpha Meesegoe. Printer Fortnetting. Superplotter. Sorting. Dote Arroyo. Date
Packing. Prime Factors. Hyperbolic Functions. Gmme / F I.1. Random Number..
Normal Distribution. Interpoletion. Roots of  Function. Minimax. Romberg Integrortion.
Differerdial Equations. Machine Fourier Series. Calculator S . Variable Arithmetic.

Module Check.
*TEXAS 7158 with Maths /Utilities E88.00
*TEXAS 7159 with Maths /Utilities E758.50
*TEXAS 7158 with Applied Statistics E76.00
*TEXAS Ti 59 with PCICK/C & Applied Statistics E325.00

AUTUMN SALE
*TEXAS 7159 Calculator (complete as manufacturer's spec master module. charger. etc) PLUS
statistics module end extra set of 40 Blank Prog. Cards with wallet. etc

Only £180

NEW TEXAS TI51C.
*Continuous program facility on all 480 Program steps / 60 mem even when calculator switched off

E72.00
*TEXAS T158C (complete plus Applied Stets Module) E92.00
*TEXAS T158C + PC100C E228.00

*HP33E (8 mem. Pro So /Ste)
*HP33C (as elbow but con mem)
ItHP32E (Advanced Su with Statistics)

[311.50
E80.50
£38.50

*HP34C (Sci Frog 20 Mere)
irt1P67A (K Prop 224 Steps 26 Mem)
uHP97A (Fully prop with Printer)
HP41C (the newest calculator from HP)
HP41C Gerd Reeder/Printer etc. Modules
CASIO FX501P (Sc). LCD Prop. 128 Steps 11 Mem) .

CASIO FX502P (Sit. LCD Prog 258 Sp, 22 Mem)

E83 00
El 73 00
E384.35
E187.43

Now in stock
E47.50
E85.00

LEXICON LANGUAGE
WO 6 Lang. Module - French ',Milan / German / Spanish etc)
Ring Transistor

E115.00
E115.00

NOW ITS YOU AGAINST 'COMPUTERS'

CHESS CHALLENGER "7" (7 Levels of game) E73.00
CHESS CHALLENGER "VOICE" (10 Levels - beginner to Master Plus) The strongest Prop yet in
this series - twice as fast as the other challengers. A microprocessor with 128 000 to 160.000 bits
of read only Mem. Over 8000 bits of Random Access Mem. Teaches opening & end game solutions.
Plays against itself. Solves book problems etc - end in addition IT SPEAKS Complete with Deluxe
pled:weld hem/ carved men with magnetised base plus Deluxe carry case E170.00
SARGON. The most advanced chess game yet with add on module availability for other games

(Our price inc. FREE rechergeeble battery peck) £234.00
Super Syrians 3 (as recommended by ETI) E134.75

SENSORY CHALLENGER S. The latest Chess Computer from America now in stock P.O.A71
SENSORY CHALLENGER 'VOICE'. The updated and more sophisticated version of the popular

Loice Challenger P.O.A]

ATARI TV GAMES E95610 inc. VAT. Philips G7000 E97.50 inc VAT

LEARNING AIDS
TEXAS DATAMAN (Number Games -Table learning etc 5/10 yrs)
TEXAS SPELLING B (Spelling Games ideal 5/10 years)
TEXAS SPEAK AND SPELL (for older children 8 /13 years)

£11.00
E22.50
E39.95

IDEAL FOR STUDENTS
ALL WITH LCD DISPLAY

TEXAS T120 (Jun Sci + Con Mem)
TEXAS 7135 (Sci/Stat C Mem)
TEXAS 7138 (Sp/Con Mem.Pols Rec Cony Dec Deg cony/Deg Mm Sec)

E13.00
E17.00
E19.95

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 15%)
Company/ Hospital and Government orders accepted by phone

Barclaycard /Visa / Access accepted by phone
Expon orders welcome Air Freight /Air Post Delivery Quotations on request

TEL. 01-455 9823

MOUNTAINDENE
122 Cowper St., London, EC2

TRANSFORMERS
Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc

Minimum & Sub Miniature
Milli-
amps

Volts

Ref. Price
No. E P&P

3-0-3 200 238 2.80 .70
0 6, 0 6 IA IA 212 3.00 75
9-0-9 100 13 2.30 .70
0 9. 0.9 330 330 235 2.15 .70
0-8-9. 0-8-9 500 500 207 2.75 .75
0-8-9.0-8-9 1A 1A 208 3.85 .75
0-15, 0-15 200 200 236 2.15 .70
0.20. 0-20 300 300 214 2.75 .90
20-12-0-12-20 700(DC) 221 3.50 .90
0-15-20, 0-15-20 1A 1A 206 4.60 1.05
0-15-27, 0-15-27 500 500 203 4.05 .85
0-15-27.0-15-27 IA 1A 204 6.10 1.05
12 AND /OR 24 VOLT
Pr, 220-240 Volts

12v
Amps
24V Ref.

Price
E P&P

0 5 0.25 111 2.30 .75
1 0 0.5 213 2.76 .90
2 1 71 3.25 .90
4 2 18 4.06 .85
6 3 70 15.80 .95
8 4 108 7.40 1.20
10 5 72 8.25 1.20
12 6 116 8.85 1.20
16 8 17 10.85 1.30
20 10 115 13.85 1.50
30 15 187 18.85 1.50
60 30 226 33.35 1.80
30 VOLT (Pri 220-240V)
Sec 0-12.15-20-24-30V

Ref. Price
Amps No. E P&P
0 5 112 2.85 90
1.0 79 3.60 90
2.0 3 5.60 1.05
3.0 20 6.30 1.20
4.0 21 8.60 1.20
5.0 51 9.60 1.20
6.0 117 11.10 1 20
8.0 88 14.35 1.50

10.0 89 18.60 1 50

Please add VAT at 15%
Barclaycard and Access facilities

available
Trade arid Education Welcome

50 VOLT (Pri 220-240V)
Sec 0-19-25-33-40-50V

Ref. Price
Amps No. E P&P
0 5 102
1.0 103
20 104
3.0 105
4.0 106
6.0 107
8.0 118

10 0 119
60 VOLT (Pri 220-240)
Sec 0 24 30 40-48-60

Ref. Price
Aiwa No. E P&P

0.5 124 3.85 90
1 0 126 5.60 1.05
2.0 127 7.55 1.20
30 125 11.10 1 30
40 123 12.35 1 50
5.0 40 14.15 1.60
60 120 17.80 1.60

AUTO TRANSFORMERS
Input / Output Tapped 0-115-210-240V
VA Ref. Price
(Watts) No. E P&P

20 113 2.85 90
75 64 4.10 90

150 4 5.60 1.05
Input/Output Tapped
0-1 15-210-220-240V
300 53 10.10 1.20
500 67 10.85 1 50
1000 84 18.80 1 60
Also1500/2000/3000VA
MAINS ISOLATING (Centre Tapped &
Screened)
Pri 120.'240V
VA Ref.
(Watts) No.

60 149
100 150
200 151
250 152
350 153
1000 156

3.60 .90
4.60 1.05
7.30 1.20
8.60 1.20

10.85 1.30
15.10 1.50
20.20 1.70
24.10 2.20

Sec 170 240',
Price

P& P
8.60 1 05
7.80 1 30

11.10 1 30
13.30 1 50
16.30 1 60
37.10 3.20

BAYDIS
7a William Street
Herne Bay. Kent
Herne Bay 64586 I

TELEVISION
SOUND

IS GOOD!
Yes it's true -but you'll need to listen through a Minim
Television Sound Tuner to be convinced. Music, wildlife
even the news suddenly comes to life when you can hear all
the detail that you expect from High Fidelity equipment.

Connect the Mir.irc, Television Sound Tuner to the amplifier or
music centre or listen directly on headphones so as not to
disturb others.

Further information will only cost you 1 2p - stamp out poor
television sound!

Name

Address

Minim Audio Limited, Lent Rise Road, Burnham,
Slough SL1 7NY. Tel: Burnham 63724

Minim Audio
make a note of our name!
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r
GENTS QUARTZ
LCD, 5 -function.
Hours, minutes, secs,
month, date, back-
light.
ONLY £4.95

We don't believb you
can find better value
combined with quality,
than these - our special
introductory prices.
Compare the savings we

offer and order now.

14 CREDIT CARD
CALCULATOR.Very

slim with standard 4
functions plus
memory, percentage
and square root.
Complete with a mock
leather wallet with
credit card pocket.
ONLY £6.95

13

12

11

MELODY ALARM
CHRONOGRAPH. This
watch actually plays
"The Yellow Rose of
Texas" at alarm time,
also includes time,
date, 1/10th of a
second stopwatch
and Dual Time Zone.
The facestyle may
vary from illustration
slightly.
Only £14.95
A very practically
sized mains operated
DIGITAL ALARM
CLOCK - this item is
extremely well fin-
ished and looks
equally at home by
the bedside or in the
living room. With
snooze/repeater alarm.
You could not even
buy the components
to build your own for
this price. Available at
the amazingly low
price of
only £8.95 + 80p
p&p

LADIES QUARTZ
LCD SAME AS 10.
Alternative -Round-
shape. Available in
gold or silver colour.

ONLY £8.95

2

GENTS QUARTZ LCD.
SAME AS 1 - Alternative
style.

ONLY £4.95

14

3

QUARTZ LCD Slim
Chronograph. 1 1 -

function. Hours. mins,
secs, 6 digit -month, date,
day of week, 1/100 sec
stopwatch, split and lap
modes, backlight.
ONLY £7.95

O

1111111111111 a s,4 TOON

001130CICII
000 t3 CIO

ri CI 101

Send stamped addressed
envelope for Colour
Brochure of 120 other

bargains.

JOILICULigUMUES Si t Al I

I
78 CASTLE STREET,

MELBOURNE, DERBY,
DE7 IDY

4
QUARTZ LCD ALARM.
6 digit, hours, mins, secs,
day, date. 24 -hour alarm
with on/off indicator.
ONLY £8.95

QUARTZ LCD
Alarm/Chronograph.
22 functions. Hours,
mins, secs, day,
date, month, 1/10
sec stopwatch, split
and lap modes, 12
and 24 hour modes,
24 hour alarm.
ONLY £12.95

6
QUARTZ LCD

Musical Multi -
Alarm/ Chronograph.
6 -digit. Hours, mins,
secs, day, date,
1/100 second
stopwatch, split and
lap modes, 24 hour
alarm, dual time
zone.

ONLY £13.45

7

LCD TRAVEL ALARM
CLOCK. This tiny clock
makes a very unusual gift
and is also very practical.
Continuously displays
hours and minutes with
Auto Calendar and Back-
light at the touch of a but-
ton. Full 24 -hour alarm,
complete with standard
travelling case and stand.

£10.95

LADIES QUARTZ0 LCD. 5 -function as
Gents No. 1.
Available with black
or white face.

9

All watches have fully ad-
justable, matching
stainless steel straps, and
demonstration battery
fitted (this battery is not
guaranteed). Please add
60p for each spare battery

required.
All products carry Full 7

Day Money -Back Reassu-
rance, plus 12 Month
Guarantee Prices include
VAT

ONLY £5.95

LADIES QUARTZ
LCD. SAME
FUNCTIONS AS 8. -
Alternative style.
Available with black or
white face.
ONLY £5.95

10

LADIES QUARTZ
LCD. 5 functions.
Dress Style. Functions
same as 1. Available
in gold or silver colour.
ONLY £8.95

Please send me items (list numbers) I
I enclose cheques/P Os for E

NAME

ADDRESS

Please add 35p P/P per item ETI 4
IMMMMMM =Immo MMMMM =1011
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FEATURE: Spot Designs

Active'Scope Probe
Most oscilloscope probes that provide a tenfold boost in input im-
pedance (usually from -IMO to 10M) are passive devices and conse-

quently give a corresponding tenfold reduction in voltage gain. This active
probe circuit gives an input impedance of approximately 10M shunted by
only about 5 to 10pF and has a voltage gain of almost exactly unity. It will
not have any significant effect on the bandwidth of the equipment when
used with an oscilloscope whose bandwidth is 10 MHz or less and which is
AC coupled (the probe is mainly intended for use when investigating high
impedance audio or RF signals). Signal levels of up to about 3 V RMS can
be handled without clipping, or about 6 V RMS if the supply voltage is rais-
ed to 18 V.

The obvious choice for a circuit of this type would at first seem to be a
FET used in the source follower mode as this can provide a high input im-
pedance, low input capacitance, low output impedance and nominally
unity voltage gain. The problem with such a circuit is that the true voltage
gain is only about 0.9 to 0.95, which would obviously have an adverse ef-
fect on the accuracy of any form of calibration fitted to the 'scope.
Therefore, the circuit finally devised uses Q1 as a common source
amplifier, which directly drives common emitter amplier Q2. There is a
100% negative feedback loop from the collector of Q2 to the source of Q1
and this gives the circuit almost precisely unity voltage gain. This arrange-
ment retains the attributes of a source follower stage and gives good results
in other respects as well. Gate biasing for Q1 is provided by R1-3 while DC
blocking at the input and output is provided by C1 and C2 respectively.
Current consumption of the unit is about 5 mA.

R1
18k

R3
10M

R2
12k

Cl
10n

1 -
PROBE

R4
330R

Q1
8F24413

EARTH CLIP

02
BC179

II -13 OUT

SW1
ON/OFF +9Vde"

C3

C2
100n

100n

R5
1k0

OV

C COPYRIGHT MODMAGS Ltd
0

The 'WINTON

PRICE
REDUCED

* Power MOS-FET
stage.

* Bi-Fet op -amps.

* Disc, Tuner,
auxiliary inputs.

* HF & LF Active

* Very low nurse
stage.

* Easy to build.-
* Unconditionally

* Non-magnetic

A 12p stamp will
cheque for the best
0K
COMPLETE KITS
WINTON
ALSO NEW - the
rigs, CB or amateur

Order with complete

T. &
Green Hayes,

Norwich

PRICE INCLUSIVE

50+50 WATTS

-

. v,,,,,
Iti-i-)-ii,i

output During the past eighteen
months the WINTON amplifier
has set a new standard for Hi-Fi
kits and is highly regarded

Tape and two throughout the world. Taking
around twenty hours to build
and not requiring special

filters. equipment for setting up, it

uisc input represents incredable value for
money and is undoubtabl
of the best kits around today.

oney

The amplifier with the Ultra
Clean Sound, 50+ 50 watts of

stable. its, so clean you'd swear it was
chassis. sterilised.

bring you the fulldetails or better still, send your
amplifier kit around. POWER MOS-FETs RULE,

of all parts necessary to build the P.W.
S..-1-3-3-7550 El 1 5.00

Persuader speech processor. Suits all standard
£38.18

confidence (C.W.O. only please) from

T. ELECTRONICS (Dept. E)
Surlingham Lane, Rockland St. Mary

NR14 7HH. Telephone 05088 632

OF V.A.T. & CARRIAGE
Callers by appointment only -

Wilmslow

THE firm for
SEND 50P FOR THE
LOGUE OF SPEAKERS,
CROSSOVERS ETC,
LIST.

Audio

WORLD'S
DRIVE

AND

speakers!

DISCOUNT

_

A -

BEST
UNITS,

CATA
KITS,

PRICE

Al.

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS -
CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD -
DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS -
HARBETH - ISOPHON - I.M.F. - JORDON - JORDAN WATTS -
KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO -
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS -
RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY -
VIDEOTONE - WHARFEDALE.

WILMSLOW
SWAN WORKS,

WILMSLOW, CHESHIRE

Tel. 0625-529599 FOR MAIL
DRIVE UNITS,

Tel. 0625-526213 (SWIFT
AND COMPLETE

AUDIO
BANK SQUARE

SK9 1

ORDER AND
KITS, ETC.

OF WILMSLOW)
SPEAKERS.

HF

EXPORT OF

FOR HI -Fl
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WE HAVE ALL THE NEW ATM
VIDEO GAME PROGRAM'
CARTRIDGES.

i, illi
,,I)i iv... ,,...0.,,

B
hi r

,.,....e4

TELEPHONE FOR FREE COLOUR
BROCHURE 01-301 1111
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VAT

ELECTRONIC GAMES

SPACE
MOMS

1, a, q.
4 A X

A'fi, HlYJIC
PRINZ TH,N If.

RAC>pr' V I

NrA

INTELLIVISION MATTEL

091.0

Available August 1980
This is the most advanced TV
game in the world.
Expandable
next year into a full
microcomputer.
COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

COMPUTER

* Plays 1/2/3 or 4 Hands
* Problem Mode
* Audio Feedback
* Instant Response
* Auto storekeeping

DRAUGHTS
COMPUTER

Solves Problems
Rejects illegal moves
2 level machine
£43 + VAT
4 level machine
£77.78 + VAT

Si r,A 0.Istai.ie & P,,ck 01

VI 0 el

. st,..t,ons da,lv
'SILICA SIC,,

WpIli,irj 1<,

102 Etelleq:

tic, So ii..; Sups,4 il, Tel 01 301 1 '.

, t.,0d.._!:: P',?ase- -et us know what you are .ntere,, 

CHESS

Send for further details.

COMPUTE RS

NEW RANGE
AVAILABLE
AUGUST 1980
Wsppcialise in
co mpular Oleo
machirlea &stock
over 13 efiaferem
modefs from
£20 to .£300

COMPUTERS

OMAR 1
OMAR 2
CHALLENGER
GAMMONMASTER

LEISURE
*CHEAP TV GAME'S
*TELEPHONE ANSWERING MACHINES
* AUTO DIALLERS
*CALCULATORS
* DIGITAL WATCHES
* PRESTEL
* HAND HELD GAMES,

TELETEXT
-1:413111131:110

'",24":" "
ff'.""`""2

R ADO F IN
TELETEXT
Add on Adaptor

£173 + VAT

24-TUNE
DOOR

BELL
£13.65

f VAT

EE
CATAFRo LOGUE

Fr a free COO

Of our 32 Page

catalogue,
send

a 129 stamp
Silica

op Ltd

or Tele!
01.301 "a/

106 'f
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FEATURE: Spot Designs

0
+ye

ZD1
10y

Cl
100o

ve

0

Car Battery Alarm

R1
3k9

ICI
3

7

NOTE:
01812 ARE BC177
Q3 IS BC107
D1,2&3 ARE 1N4148
ICI IS CA3140
X1 IS PB2720

Q1

R3
56k

This circuit is intended for use with a 12 V car or boat battery and
I sounds an alarm if the battery voltage drops below about 10 V.

An audible alarm is used in preference to the more usual indicator
light because an audible signal is far less likely to be missed.

IC1 and its associated circuitry form a voltage detector circuit;
IC1 is used here as a voltage comparator rather than an operational
amplifier. R1 and D1 provide a stabilised potential of about OV7 to
the inverting input of IC1. The voltage supplied to the non -inverting
input is equal to the supply voltage minus the nominal 10 V dropped
through zener diode ZD1. Thus the potential at the non -inverting in-
put will normally be about 2 V or more and since this is higher than
the voltage fed to the other input the output assumes the high state.
Therefore Q1, an emitter follower buffer stage, becomes cut off and
no power is fed to the audio alarm circuit at its output.

I02
D2

11C2

22n

R4
39k

X1

) I
C3
22n

R5
2k2

R6
2k2

R7
39k

03

If the supply voltage falls below about 10V7, then the voltage
fed to the non -inverting input falls below the reference level at the
other input and IC1's output goes low. Q1 is then switched on and
power is connected to the alarm circuit fed from its output. Due to
imperfections in the performance of practical zener diodes, the ac-
tual voltage at which the alarm is triggered is a little lower than the
theoretical one and is typically a fraction over 10 V (or 11 V if prefer-
red, by using an 11 V component in the ZD1 position). R3 is used to
introduce a small amount of positive feedback which ensures that
the unit switches cleanly from one state to the other and prevents er-
ratic operation.

The alarm generator circuit uses Q2 and Q3 as an astable
multivibrator and these drive ceramic resonator X1 with the anti -phase
signals at their collectors. This gives the necessary large
voltage swing to X1 and produces a reasonably loud output at about
2 kHz orso.

Recommended for: Civil
AVOID DANGER from RADIATION WITH OUR RADIATION DETECTOR Defence, Fire, Hospital,

Medical and general use

General Information:  BE PREPARED. EVERY HOME SECTIONAL DRAWING F-7-77 ACTUAL SIZE 115 x 14mm

WINDOW
Pocket dosimeters provide an accurate. reliable SHOULD HAVE ONE 

and immediate method of measuring the integrated
dose by YOU CAN'T SEE IT

PROTECTIVE CAP

li EYE LENSof radiation received those exposed to
ionising radiation. The dose may be read at any time HEAR ITand in any place, providing a source of light is
available. FEEL IT

BUT YOU CAN DETECT ITPrinciple:
The dosimeter is an ionisation chamber type using WILL READ ALPHA -BETAa quartz fibre electroscope as the indicating element

A microscope is used to project the image of the & GAMMA RADIATION
moving quartz fibre element on to a graticule scale.

MARKER SLEEVE

POCKET CLIP

GRATICULE

FIELD LENS

CASE TUBE
The quartz fibre is mounted on a wire electrode, which Features:
in turn is supported by a high quality insulator When
the instrument is charged. positive charges distribute  THESE UNITS WILL READ
themselves over the wire electrode and quartz fibre
causing the fibre to bend away from the electrode. The AUTOMATICALLY THE AMOUNT OF
fibre will take up a position depending on the amount RADIATION IN THE AIRIl
of charge on the system. .

When the surrounding air in the ionisation
chamber is ionised negative ions will be attracted to  THIS INSTRUMENT IS ONLY A
the positively charged electrode thereby reducing its LITTLE LARGER THAN A FOUNTAIN
charge. The resulting fibre movement will be related
directly to the quantity of radiation producing the PEN
ionisation The fibre movement can thus be calibrated  CLIPS ON TO YOUR TOP POCKETdirectly in roentgen units and the rate of movement of
the fibre will be proportional to the roentgens received  WEIGHT LESS THAN 3 OZ.
per unit time

 CONTAINS THREE LENSESConstruction:
The microscope. electroscope and ionisation

chamber are housed in an outer skin which may be of  FULLY CHARGED. TESTED AND
brass or aluminium At one end of the tubular case is GUARANTEED REFURBISHED BY US
lived a charging assembly and at the other an
eye -piece window These two assemblies are soldered  BRITISH DESIGN AND MANUFAC-
into the outer case to ensure a hermetic seal

MICROSCOPE BODY

IONISATION CHAMBER

CAPACITOR -

PROTECTIVE CAP
(CAPTIVE) -

I 1

k.,_______
-

OBJECTIVE LENS

QUARTZ FIBRE

--ELECTRODE

CHARGING
/BELLOWS

CHARGING PIN

Each dosimeter is provided with protective end cap TURE. RUGGED CONSTRUCTION
translucent window so that the cap need not be
removed for reading  MANUFACTURER'S LIST PRICE OF

Dosimeters meet vibration, drop. salt spray. SIMILAR MODEL IS OVER £25
humidity, water immersion and temperature tests

 BUY NOW WHILST STOCKS AVAIL-
ABLE. DELIVERY BY RETURN POST

S rtk\I £5.95CT°..- - VAT 89p
fl,,.. iris 70p

Mappf, art., list pra r similar Marie] is ve E25

Supplied complete with
Data and Information on
radiation and detectors.

....

All units are checked and tested just VIEW
prior to despatch by first-class mail in TFIRt1 hiiil
proper protective packing. LENS

n1.113111011, I

R

H E N RY S ir-,..-1
Mail Order Division

Road, London W2, England I.E.D. 11:11=1-404 Edgware
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DISCO LIGHTING
KITS!!!

First class constructional projects. c/w' glass fibre P.C.B.'s & full instructions. No extra
components needed to make a top rate working unit.

LK1

f9.90
LK3
£15.50

3 channel sound -to -light.
300 w/channel Iv - 100w input

2kW slider dimmer
suitable for clubs/pubs.
A professional unit c/w
FACE PLATE

ALL KITS C/W
circuit. comprehensive

instructions & full
parts guarantee

f17.90

LK4
f16.50

Carriage on above 70p

LK2 3 channel 3kW
zero voltage firing
200mV - 100 watts input.

4 channel 4kW
audio - forward/reverse
auto - two speed ranges.

Suitable case for
LK 1/2/4 £3.50

100w spots ES or BC
£1.50.

Coloured pigmy lamps
65p.

8m rope lights
£49

UNREPEATABLE HI-FI BARGAIN

3 WAY LOUDSPEAKER
KIT C/W BAFFLE (pre-cut)
Comprises:
* bi" linen surround bass unit
* 5" mid -range unit
* 3" tweeter
* 3 way crossover. fixing screws & baffle
* 20 watts handling capability.
Full instructions provided
Must he heard to be believed!!

£10.50 or 2 kits for £20 Carr. £1 per kit

SAXON ENTERTAINMENTS (ETI)

327-333 Whitehorse Rd., Croydon, Surrey CR0 2HS.
(01) 684 8007

Order hi. phone - ecess IBarelayeardIC.O.D.
Open Man. - Sat. Pam - 5pr7.

ASCII KEYBOARD £39.00 inc. V.A.T., P. & P.
Brand new, type KB060. Designed for ease of use with 60 keys
arranged in stepped rows, auto. repeat, 2 -key rollover. UC + LC
ASCII coded. S.a.e. for details.

THE ZX80 MAGIC BOOK £4.75
Edition 2 containing 15 -plus programs for machines with 1-3K
RAM: Hammurabi, Othello, Music, Micromon. Programming tips.
Using USR. Hardware notes.

23 + 23 WAY ZX80 EDGE CONNECTOR £3.00

MICROPROCESSOR POWER SUPPLY £29.30
Type PZ100. Cased. Assembled and tested. Stabilised outputs +
& - 12V at 350mA total; + 5V at 1 A.

ALL PRICES INCLUDE UK DELIVERY AND 1 5% V.A.T.

TIMEDATA Ltd.
57 Swallowdale, Basildon, Essex

RESISTORS: ya Watt Carbon Film E24 range ± 511/o tolerance. High quality resistors

1,1 P.iild F. Mead. HarliK, CNI I", 70R Tel (1279 32710) Dept No. 22)
PARNDON ELECTRONICS LTD.

made under strictly controlled conditions by automatic machines. Bandoliered
and colour coded.
£1.00 per hundred mixed. (MM 10 per value)
£8.50 per thousand mixed (Min 50 per value)

Special stock pack 60 values. 10 off each

DIODES: IN4148 3p each. Min order quantity - 15 items
E1-60 per hundred

DIL SWITCHES: Gold plated contact in fully sealed base - solve those
programming problems
4 Way 86p each 6 Way £1.00 each. 8 Way £120 each

DIL. SOCKETS: High quality. low profile sockets

8 pin - 10p. 14 pin 13p. 16 pin - 15p. 18 pin - 19p. 20 pe, 25p.
22 pin - 29p. 24 pin - 35p. 28 pin - 39p. 40 pin - 57p.

ALL PRICES INCLUDE V.A.T. & POST & PACKING - NO EXTRAS
MIN ORDER (1K LI 00. OVERSEAS E5 CASH WITH ORDER PLEASE

NI?:117r
Order: 01-6248582 z4 nr set vlcp

We now supply the extremely reliable
and cost conscious LEADER range of
testgear,
siw,i TRACE OSCILLOSCOPES

L8(1 5100 0 4MR, 70",V (12500
LBO 512A 5- 10N1Re 10n,V 117000
L80 513A 5 10MHI 10n,V (71500
LBO 507A to 20MID 10,V 173900

DUAL TRACE 05(.1E10513M S
LBO 308S 3' 70MI to 17.-1/ 1419 00
LBO 5080 70MH/ 100.5 1229 00
LBO 5700',' 35MID 1H.0 1475 00
ENO 514 5 10,011, 'anV 125S 00

1 V RADIO 1151 1,1 A11

Sc, 16 1..to,n6nonl..in/ C 49 00
150 731 F M Si,',,,,k Sotoi,11 169 00
LiLLi 392U HAI to/ 116900

01)1011 II ST GI AR

LAG 76 AI.. 1....1111j101 f 60 00
LAG 1700 1.110 Ge111,1101 (11900
LOM 170 Onnotion !Ont../ 172500
Lf V 39A Wow F 'utter Mon,' TI.,. 174900
LI kl 39A Wow I WW1 WWI  1)11, 1799 00
LAO 191 A.11110 Tester 1249 06
LAC 125 LOW Own, non noon, tH,nrator 1279 00

GENERAL TEST GEAR

LCR 700 1CH Brien, 1135 00
LTC 9060 T.11515101 Chmkur C 90 00
LVT 77 Eel T ranstoot Chmker 111900
L TC 907 Transistor ChncAor 1139 00
L AT 4/ Atienuatot C13500
I AT 45 A I tennatol f 75 00
LF G 1300 Sweet. FunLtion ,,,, 1299 00

AMA11 UR RADIO
LOM 815 DIP MI.1..1 r 4300
LIM 870A A111E1111.1 1111,114/WV Mnter 1 41 00
LPM 880 *RE Power Metnr f 69 00
LPM 885 SWN Watt Mn,.,t 1 44 00
LAC 895 Antenna Coupler 1 85 00
LAC 896 Antenna Couple, C 41 W
LAC 897 Antenna Coupler t 41 00

Please send large SAE for special
catalogue. All prices exclusive
VAT/carriage.

The new Marshall's 80/81 catalogue is now
available. A veritable treasure house of
components, test gear, tools, etc.

Lots of old friends, but also many new products
including leader test gear, Crimson Hi Fi
Modules, Rechargeable NI Cad batteries and
chargers (very competitive). More components
including SN74ALS series, new tools etc.
Available by post, UK 75p post paid:
Europe 95p post paid: Rest of world 1.35 post
paid.

SINCLAIR INSTRUMENTS
Digital Multimeter

PDM35 £ 34.50
DM235 £ 52.50
DM350 £ 72.50
DM450 £ 99.00

Digital Frequency Meter
PFM200 £ 49 80

Low Power Oscilloscope
SC110 £139.00

NEW
TF200 Frequency Meter

£145.00
TG F 105 Pulse Generator

£ 85.00

CRIMSON ELEKTRIK HI Fl
MODULES
C E608 Power Amp £20.09
CE1004 " " £23.43
CE1008 " £26.30
CE 1 704 " £33.48
CE1708 " £33.48
CPS1 Power Unit £19.52
CPS3 " £23.52
CPS6 " £30.00
CPR1 Pre Amp £32.17
CPR1S Pre Amp £42.52
All Prices + VAT + postage,'
Packaging
Don't forget' We also carry an
impressive range of semi conductors,
passive components, electru
mechanical components, tools etc
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4.

MUSICAL
MICRO
24 TUNE
DOOR BELL
BUILD THE WORLD FAMOUS

CHROMA-CHIME
Give your friends a warm welcome. Yes, think how
delighted and amazed they will be to hear the
musical Chroma-Chime play when they press your
button!
The Chroma-Chime uses a microcomputer to play
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied, including:
* Resistors, Capacitors,

Diodes, Transistors,
I.C. Socket and all hardware

* Texas Instruments TMS
1000 microcomputer

* Comprehensive kit
manual with full
circuit details

* Ready drilled and
legended PCB included

Plays 24 well-known tunes including:

Star Spangled Banner, William Tell Overture.
Greensleeves, Rule Britannia,
Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.

* No previous microcomputer experience
necessary

* All programming retained is on chip ROM
* Fully guaranteed
* Ideal present any time

-MP0027A Micro -computer chip available separately
f required. Full 24 tune spec device fully guaranteed.

Car Horns Musical Boxes Alarms
Amusement Machmes Publ.< Address etc E4 95

Please send me
TO:CHROMATRONICS, RIVER WAY, HARLOW, ESSEX
Telephone: (0279) 418611
NAME

ADDRESS

A.ANlti

ETI 12 80

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

11-F
Signature

CHTIOMATIIMICS
ETI DECEMBER 1980

ELECTRUMIVTUI
CATALOGUE '81

as included FREE with December issue of
PRACTICAL ELECTRONICS

It's work -bench size for keeping alongside your favourite
journal for instant reference to stock and technical data.

With more to choose from than ever - all the
items you have learned to depend on being
obtainable from Electrovalue PLUS MANY
NEW ONES to bring Catalogue '81 bang up to
date. The V.A.T. inclusive price list that goes
with it will hold for at least 4 months before
the next one is issued.
Yes - you will enjoy dealing with
Electrovalue - prices are keen - service
is tops.

Write, phone or call if you haven't yet got
Catalogue '81 - and you will receive yours
by return. (We pay postage).

AND YOU GET BONUS DISCOUNTS AND
FREE U.K. POSTAGE TOO, WHEN YOU
BUY FROM ELECTROVALUE.

ELECTROVALUE LTD. (Dept. ETD. 28 St. Judes Road. Engletield Green. Egham.
Surrey TW20 OHB. Telephone: (STD 0784) (London 87) 33603 Telex: 264475.

- 1

NEW
ARGkr

)1Mit-

I-Please send me my FREE COPY OF ELECTROVALUE
I CATALOGUE '81.

I Name

I Address

J
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tp COMPUTER WAREHOUS
* RAM AND EPROM STAR OFFERS *

2716 Single 5v rail EPROMS £10.25
2716 Three rail EPROMS f 8.50
2708 EPROMS f 4.95
4116 16k x1 200 nsRAMS8for £28.50

TELETYPE ASR33
I/O TERMINALS

E235 ++ CAR

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCII keyboard
and printer for data I/0, auto data detect circuitry.
RS232 serial interface, 110 baud, 8 bit paper tape
punch and reader for off line data preparation and
ridiculously cheap and reliable data storage. Sup-
plied in good condition and in working order.
Options: Floor stand E12.50 + VAT

Sound proof enclosure £25.00 + VAT

EQUIPMENT CASES
GIVE

YOUR
M.P.U.

A HOME
ONLY
£9.95

+ 1 85 pp

Superb professional fully enclosed, made for the
G.P.O. to the highest standard, offered at a
fraction of their original cost they feature
aluminium sides, hinged removable front panel,
which can be secured by 2 screws to prevent
prying fingers. All are finished in two tone G.P.O.
grey and although believed brand new may have
minor scuff marks/scratches due to bad storage.
Dimensions 16" D x 6 l/x "H x 14 %"W

MAKE YOUR COMPUTER TALK!!!
VIA OUR EX GPO MODEM UNITS

Well, not exactly talk, but communicate over a standard dial up G.P.O.
line with any other modem. The modem ant 2A is housed in an
attractive fibre glass case measuring only 15w a 13"d a 5"h, inside
are the electronics and mains power supply which enable serial
duplex data communication between termmallcomputer etc at any
speed up to and in excess of 250 baud 1300 at a push). Made to the
most stringent. exacting specification for the G.P.O. These units
feature Modular plug in P.C.B.C, internal test points, Standard tone
frequencies, Configureable to terminal or computer end, Auto unat-
tended answer, RS232IV24 interface on standard 25 way '0' socket.
etc. etc., supplied complete with
diags., at a fraction of their

£55.00-£4.5°original cost at only CARR.

NOTE: Units believed working. but untested, unguaranteed. Per
mission may be required for connection to G.P.O. lines.

SEMICONDUCTOR
'GRAB BAGS'

Amazing value mixed semiconductors, include
transistors, digital, linear I.C.'s, Macs. diodes, bndge
recs. etc. etc. All devices guaranteed brand new, full
spec. with manufacturers markings, fully guaranteed

50 + BAG £2.95 100 n BAGS E5.15

MUFFIN FANS
Keep your equipment Cool and Reliable with our tested ex equipment
Muffin fans- almost silent running and easily mounted. Available in

two voltages. 110 V.A.C. L1.05, pp 90p OR 240v A.C. MI5, pp
90p DIMENSIONS 41" a 41- a .

E LECTRONIC
COMPONE NTS
8. EQUIPMENT 66%

DISCOUNT

NOW OPEN
MONDAY -SATURDAY

9.30-5.30
In stock now test

equipment, microprocessors,
teetypes,etypes,

transformers, power supplies, scopes, sig. gen's, motors, peripheral

equipment, I.C.'s, tools, components,
variacs, keyboards,

transistors, microswitches,
V.D.U's sub -assemblies + thousands of

other stock lines. Just a mere fraction of our vast range, is

displayed below:
100's of bargains for callers.

ICL TERMIPRINTER SCOOP PURCHASE
300 BAUD TERMINALS 9 VIDEO MONITORS

Made under licence from the world famous GE Co.
The ICL Termiprinter is a small attractive unit with
so many features it is impossible to list them in the
space available! Brief spec. as follows; RS232
serial interface, switchable baud rates 110, 150,
300, 130 cps), upper and lower case correspond
ence type face, standard paper, almost silent run-
ning, form feed, electronic tab settings, suited for
word processor applications plus many more
features. Supplied in good condition and in work-
ing order. Limited quantity.

ONLY
57.50 VAT

Made by the famous MOTOROLA CO. The 9" video monitor
type XM226.16 is a self contained unit featuring a quoted
bandwidth of 10Hz to 10MHz with 800 lines resolution
at the screen centre. The printed circuit board and
power transistors are both plug-in for ease of servicing.
All controls are easily accessible from the rear. By con-
nection of any 7552 composite video signal and 12a D.C.
you have a professional monitor to do any MPUICCTV
system proud!
Supplied BRAND NEW complete with pc En
circuits at only La I .UU +VAT
Specialist carnage and insurance 07.50 VAT.

LED DIGITAL ALARM CLOCK MODULE
*12 HOUR *50/60 HZ *LARGE DISPLAY *100's OF USES
The same module, NATIONAL MA1012,
used in most alarm clock/radios on the '

market today, the only difference is our
price! GIANT 1" LED characters give
extremely clear viewing and readability.
All electronics are self-contained on a

P .C.B. measuring only 3"x 11". By
addition of a few switches and 5/16 volts A.C. you have a multi-
function alarm clock at a mere fraction of cost. Dozens of functions
include snooze timer, am -pm, alarm set, power fail indicators, flashing
seconds cursor, modulated alarm output, dimmer control, etc, etc,
Supplied brand new with full data at only £5 25suitable transformer for mains operation £1.75

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of I.C.'s, Transistors,
Relays, Cap's., P.C.B.'s, Sub -assemblies, Switches,
etc. etc. surplus to our requirements. Because we
don't 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 at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always include something from our ads
for unbeatable value!! Sold by weight

2.5Ids f 4.75+pp f1.25 5Ids f 6.75+pp £1.80
10kIs f11.75+pp f2.25 20kIs f19.99+ pp £4.75

Save Over £1200!!
Logabax DZM180 High Speed

Matrix Printers
Is must be one of our greatest bulk saving

deals this year. This fabulous printer is listed
at over E1800 and judging by the quality
workmanship we are not surprised. The
Logabax DZM180 Matrix printer, capable of
printing up to 132 characters per line on any
size (via variable tractor unit) sprocket fed
fanfold paper. A precision matrix head utilising
ruby bearings gives exceptionally clear
uniform legible characters via standard ribbon.
Many other features include internal buffer,
for high throughput, in excess of 180
characters per second, software controlable
form and tab functions, standard TTL parallel
interface, etc. etc.
Supplied brand new and boxed at only

£599.00 plus VAT'
Optional extras
Floor stand (as picture) E30.00 plus VAT Paper handler E18.00 plus VAT
'Carriage -- please enquire for specific quote

EX STOCK

SOFTY
SOFTWARE DEVELOPMENT
SYSTEM, INVALUABLE
TOOL FOR DESIGNERS,
HOBBYISTS ETC.
Enables "open heart surgery"
on 2708, 2716, etc, Blows,
Copies, Reads EPROMS or
emulates EPROM/ROM IN -
SITU whilst displaying con-
tents off ROM/RAM on a
domestic TV receiver. A host
of other features.
Write or phone for more details.

£115 +VAT& CARR
PSU £20 + VAT

You'll never regret buying a
SOFTY!

BRAND NEW
8" FLOPPY DISK DRIVES

SHUGART SA800 £225.00 + carr + VAT
SHUGART SA801 f245.00 + carr + VAT

5v D.C. POWER SUPPLIES
Following the recent "SELL OUT" demand for our 5v
3 amp P.S.U. we have managed to secure a large quan
tity of ex -computer systems R.S.U.'s with the following
spec.; 240 or 110v A.C. input. Outputs of 5v @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the 5v supply. Unit is self
contained on a P.C.B. measuring only 12' x 3

The 7.2v output is ideal for feeding "on board" regu
lators or a further 3 amp LM323K regulator to give an
effective 5v @ 7 amp supply.
Supplied complete with circuit at only £10.95 + £1 .75pp
Believed working but untested, unguaranteed.

KEYBOARDS
* LOW PRICE CHASSIS *

E N E
SEEMONNIMEN
rINEENIIIMIE
111111111ENEME

THE "MULTIVOLT" MULTI RAIL P.S.U.
This has got to be the power supply to end all your M.P.U./ LAB supply requirements.
Recently made by the famous "WIER" Co Ltd to the highest professional specifications.

With an original cost of over E200 the supply features every possible form of
protection, full regulation, over voltage and current limit and just look at these
outputs; it may have been made to your specifications!

+ 5 V at 12 Amps -,- 30 V at 2 Amps -i- 5V at 4.5 Amps
+ 5V at 4 Amps - 12 V at 2.5 Amps + 12 V at 2.5 Amps

-9 V at 1 Amp
you agree! then order now whilst stocks last.
Supplied BRAND NEW at only PG0 00

L;JZ./. c.1.7../ CARR Et INSUR. £675complete with diagrams.

FULL RANGE OF COMPONENTS EX STOCK
SEE SEPERATE ADVERT THIS MAGAZINE   0-      

     
    
ELECTRONICS
Dept. E.T.I. 64-66 Melton Rd., Thornton Heath. MAIL ORDER
Croydon, Surrey. Tel: 01-689 7702 or 01-689 6800 INFORMATION
Unless otherwise stated all prices inclusive of V.A.T. Cash with order. Minimum
order value £2 .00. Prices and Postage quoted for UK only. Where post and
packing not indicated please add 50p per order. Bona Fida account orders
minimum E10.00.Export and trade enquiries welcome. Orders despatched
same day where possible. Access and Barclaycard Visa welcome.

A special bulk purchase enables us to offer the above keyboard at a
lowest ever price 49 coded keys encoded into a direct rr l compatible
1 bit woo features such as delayed strobe 5 volt 0 C single rail

operation and rollover protection make this an absolute must for the
MPU constructor, Supplied complete with connection diagram and edge
connector, at a secondhand

"no time to test.' f2 0.00 + P.P. £1.60
price of only

SUPER CASED VERSION Same as above spec. but housed in attractive
two tone moulded, tree standing case Unit also includes an all TR parallel
to serial convertor Inn details! etc

£27.50 + P.P. £1.85

TOROIDAL TRANSFORMERS

PR 240, pia sec 15 0 15 @ 2 amps dimensions 3 a 21 14 95 p p 99p
TM 240x110v pri sec 15 0 15 Bra dimensions VI r I 1195.0 p 300

All voltages at d off lead.

Plugs, Sockets Et Connectors Cannon 'D' Range

Ways Plug Socket
9 £1.03 £1.26

15 E1.17 £2.01
25 £1.72 £2.58
37 E2.35 £4.14
50 £2.90 £5.46

25 way ex -equip. plug or socket £1.25
Edge connectors, gold plated

0.1" DS 40 way 12.45
0.1" DS 85 way £3.99
0.15 -DS 56 way £3.25
0.156DS 36 way £2.00

All connectors easily cur to size
1000's of other connectors ex stock
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How to order: Make cheques etc payable to ETI Book Seri.
Sales Office, 145 Charing Cross Road, LontiolL V

ti Ottl

'V14.

Or.

BEGINNERS
Beginners Guide to Electronics Squires E4.25
Bpginners Guide to Transistors Reddihough £4.25
Beginners Guide to Integrated Circuits Sinclair £4.25
Understanding Electronic Circuits Sinclair E5.10
Understanding Electronic Components Sinclair £5.14
Beginners Guide to Radio King £4.25
Beginners Guide to Audio Sinclair £4.25
Understanding Electronics, Warring £4.90

=COOKBOOKS
TV Typewriters Cookbook E7.75
CMOS Cookbook £8.20
Active Filters E11.30
IC Timer Cookbook E7.65
IC Op -Amp Cookbook £10.00
Video Cookbook £6.50
TTL Cookbook £7.55
The Basic Cook E4.00 inc. p/p
IC Converter Cookbook £9.50
Master IC Cookbook Hallmark £7.45

=APPLICATIONS
Fire and Theft Security Systems B. Weis E2.15
How To Build Electronic Kits Capel E3.25
110 Electronic Alarm Projects R. M. Marston E4.95
110 Semiconductor Projects for the Home Constructor R. M
Marston £4.95
110 Integrated Circuit Projects for the Home Constructer R. M
Marston £4.95
110 Thyristor Projects Using SCRs R. M. Marston £4.95
110 Wave Form Generator Projects R. M. Marston £4.95

=COMPUTING & MICROPROCESSORS 7-7:
What is a Microprocessor? 2 cassette tapes plus a 1.2.ppage. bold
£10.00
Beginners Guide to Computers and Microprocessors with?rojects C'.
Adams E6.05 ,I.---_ -

.

Basic Computer Games Ahl £6.05
Basic for Home Computers A self -teaching guide B. Albrmht £6.96
Illustrating Basic D. Alcock E4.25 I r.,n-,i 1,,1
Troubleshooting to Microprocessors and Digital Losie,Goodnutn , ,., ft,,'..;.
E5.90
Z-80 Microcomputer Handbook W. Barden £7.75 . . 11,y,:er, g,

,How to Program Microcomputers W. Barden £7.25
Introduction to Microcomputers and Microprocessors A. Earna C9 113' 7z:7,R i, _,.
Microprocessors in Instruments and Control R. J. Bibtwro E15,10
Basic Basic J. S. Coan £7.40
Advanced Basic J. S. Coan £6.40
Getting Acquainted with Microprocessors L. Frenzel £7.25
Beginners Guide to Microprocessors C. M. Gilmore E4.90
1001 Things to do with Your Personal Computer Saw u sr h i4,4*
Beginning Basic R. E. Gosling E4.75
Microprocessor Programming for Computer Hobbyists N Craham
E7.15
Miniprocessors from Calculators to Computers Heiserman £3.38
Microcomputers, Microprocessors, Hardware, Softwata,and Appli-
cations J. L. Hilburn £17.40
Basic Programming J. G. Kemeny £8.20
Microprocessor Systems Design E. Kiingman £17.45
Intro to Microprocessors Leventhal £11.00
Microprocessors - Technology, Architecture & Applications
McGlynn E11.30
Interactive Computing with Basic Monro E4.35
Basic with Style P. Nagin £4.50
Software Design for Microcomputers Ogdin £8.85
Microcomputer Design Ogdin f7.45
Microcomputer Base Design Peatman E6.10
Hands on Basic with a PET Peckham £10.50
Complete Microcomputer Systems Handbook E8.75
6800 Software Gourmet Guide and Cookbook Scelbi £9.20 i 1A,
8080 Software Gourmet Guide and Cookbook £9.20
The 8080A Bugbook: Microcomputer Interfacing & Proarammbig Nsit,,v_
P. H. Rony £8.35
8080/8085 Software Design Titus £7.60 3-M H7?' ,,

57 Practical Programs & Games in Basic Tracton £6.65
How to Design, Build and Program Your own Working

Computer System £7.10
Your Own Computer Waite £2.25
Microprocessor/Microprogramming Handbo,34 W.ii'd tk.10

t'..\-
4
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micron

'MICRON' may sound small - but we all know that it's much larger than an atom!

The un-beatable features of Microtan 65 and Tanex have been brought together to give you Micron,

a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,

Micron represents an ideal starting point in personal computing. We've taken a full O.E.M. licence

for Microsoft Basic, have the support of the most popular Basic available,

(as used on PET, APPLE, TANDY etc.). If you want to expand Micron there's no problem, just move into

the system rack and choose from the range of Microtan modules. Read the information, study what the

magazines have to say about us and compare what we have to offer with other systems, then we feel

sure that you'll be convinced that we've produced an excellent product.

O FULLY BUILT, TESTED AND CASED.
C16502 BASED MICROCOMPUTER.
°VDU ALPHA NUMERIC DISPLAY.
08K RAM.
C132 PARALLEL I/O LINES.
C12 TTL SERIAL I/O LINES.
C11 SERIAL I/O PORT WITH RS232/20mA LOOP,
AND 16 PROGRAMMABLE BAUD RATES.

0 300 / 2400 BAUD FILENAMED CASS. INTERFACE.
CIDATA BUS BUFFERING.
CWEMORY MAPPING CONTROL.
C171 KEY ASCII KEYBOARD, INCLUDING NUMERIC
KEYPAD.

COPOWER SUPPLY INCLUDED.

TANGERINE
COMPUTER SYSTEMS LIMITED

Forehill Works
Forehill Ely Cambs England

112

SOFTWARE
O 10K EXTENDED MICROSOFT BASIC.
O ALL THE USUAL BASIC COMMANDS.
O INTEGER AND REAL NUMBERS.
O INTEGER AND REAL ARRAYS.
O INTRINSIC FUNCTIONS: ABS, INT, RND

SGN, SIN, SQR, TAB, USR, ATN, COS,
EXP, LOG, TAN.

O USER DEFINED FUNCTIONS.
O READ AND DATA STATEMENTS.
O DUMP AND LOAD PROGRAMS.
O PROGRAM EDITING COMMAND.
O STRING FUNCTION FOR TEXT I/O.
O BASIC CAN CALL MACHINE CODE SUB-

ROUTINE.
O USER MACHINE CODE INTERRUPT HAND-

LER INTERFACES WITH BASIC.
O XBUG.

O DATA CASSETTE FILE HANDLING IN BASIC

Tel: (0353)3633

ETI DECEMBER 1980



microtan 65

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing. Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan,

and you won't be wasting your money on a product that will only last you a few months! When you are

ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into
them for just £49.45! Cassette interface, 16 I/O lines, two 16 bit counter timers, data bus buffering,
memory mapping and a further 1K of RAM are standard. From thereon expansion is simple, just plug in

extra integrated circuits to get yourself 8K of RAM, a further 16 I/O lines and two more counter timers
a serial I/O line with RS232/20mA loop and full modem control, XBUG - a firmware package containing
cassette file handling routines, plus a line-by-line assembler (translator) and dis-assembler, PLUS
10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. O.K. so you

want more memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60.
RAM freaks will be pleased to hear that our system mother board offers page memory logic which will

support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini-rack
(as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The system

rack will support 12 modules. What are these extra modules? Well for starters there's a couple of I/O

modules, parallel and serial offering upto 128 I/O lines organised as 16 8 bit ports and 8 serial I/O
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and D to A modules, IEEE 488 Bus interface, a PROM programmer, disc controller and TANDOS - a 6502 CPM
system. So there's plenty to keep you busy. Send for more details, and find out how you can get started
for just £79.35! ALL PRICES QUOTED INCLUDE V.A.T.

AIM 65, KIM 1, SIN 1 USERS- READ ON!

We have produced a T.V. interface module which simply

connects to the expansion socket of your computer and

produces a display of 16 rows by 40 characters! Of even

more interest will be our Buffer module, which allows

you to expand into our system rack, giving you access

to the full range of Microtan modules.

I
Please underline the information required.

AIM T.V. INTERFACE.

NAME:

MICROTAN SYSTEM.

ADDRESS:

PLEASE ENCLOSE 12p STAMP. THANK YOU.

I
ETI DECEMBER 1980 113



BUILD YOUR OWN METAL DETECTOR
VLF/TR VCO/TR IB/TR BFO

Pre -aligned search heads - test equipment not
required. Literature available in return for SAE.
Manuals and parts sold separately: write or
phone for price. Export welcome: write for
quote.

Shadow VLF/TR. Full
specification discriminator, not
just ferrous /nonferrous indica-
tion. It works by measuring the
conductivity of the target. now you can
reject nails bottle caps even aluminium
foil and ring pull tabs! Full ground effect
exclusion over normal or high per-
meability soils.
The head is thermally and capacitively shielded.
4 modes: deepseeking VLF plus 3 TR discriminating'ranges.
Push button -memory" tuning. Performance equals
commercial detectors costing 000! As described in ETI.
Complete kit now only E87.87 inc. VAT & poetlI

Shadow
TR/1B

Individual perm: Search head E21.33 PCB E.6.130 Case E5.33 Adjustable shaft assy. E5.10. LM 393
El 12 Manual (gives more info. than ETI article - and extra function If 1 .12. All inc. VAT & poet! (Other
parts also available separately)

Shadow TR /18 (illustrated). A true transmit receive /induction balance detector at a budget price for
anyone who doesn't need discrimination. Waterproof and thermally insulated search heed. Good
sensitivity Built-in speaker and headset jack. Complete kit E33.60 inc. VAT and Post.

Shadow TR /VCO. An advanced version of the TR /1B Use as a sensitive 18 machine or switch to VCO
mode when the sound changes to a varying pitch, allowing easier use over mineralised ground and
enabling detection of negative, high perrnability anomalies. Kit prima £38.87 Inc VAT and Post.

Matching SUMO heedphonm for all Shadow models E6.86 inc. VAT and Post.

Shell Kb. Consists of the (hard to find) hardware items, for detectors of your own design. Fully adjustable
shah with handle, search heed mouldings (int. diem. 185mm) with hinge assembly, special clips to mount
your own control housing (any box is suitable). Completely non-metallic and undrilled. With assembly
instructions E14.45 inc VAT and Post

ALTEK (ETI), 1 Green Lane
Walton -on -Thames Surrey

Order by post or phone (24 hours) Access 8i_Visa Cards quote number. Callers by appointment only please.
Phone (093 22) 44110 anytime,

Electronic Kits for the Thrifty!
Build 50 Interesting Projects on a P.0 Chassis with surplus components from your

Spares- Box.'

EXPERIMENTER'S PRINTED CIRCUIT KIT
Contents: 4 small boards to suit the enclosed designs. Etching Powder, Resist Paint.
Solvent, Degreaser and Etching Instructions: also 50 Circuit Diagrams, Chassis Plans and
Layouts for simple Crystal Sets, Transistor Radios, Transmitters. Amplifiers. Intercoms
Radio Control. Metal Detector, Photoelectric and Ultrasonic Alarms, "Perpetual Motions''.
Light -Beam Telephone Instruments, Testers, Gadgets. etc. You can build at negligible cost
with "Surplus'' or reclaimed parts and transistors you already have.
Price E1.70. Postage and Packing 30p.

PHOTOELECTRIC KIT
A kit of basic parts to build a simple I.R.-sensitive Photoelectric Switch. Contents
Phototransistor, Transistors. Diode, Resistors, Connector, Latching Relay, Chassis Board.
Case, Screws and full instructions.
Price: E4.50. Postage and Packing 501i

OPTICAL KIT
A kit of parts to build an I.R. folded -beam Projector and Receiver to suit the above kit.
Contents. 2 Lenses. 2 Mirrors, 2 45 -deg. blocks, Infra -Red Filter, Lampholder. Building
Plans. Price £3.70 Postage and Packing 30p Both kits together make an Invisible -Beam
Alarm.

EXPERIMENTAL ELECTRONICS
335 Battersea Park Road, London, SW11 4SL

Sends a e for full details of all kits and circuits

MR:0 DISCO MIPTEIT/ /
SMP100.5 channel
stereo mixer

BAND GRAPHIC (-J.:A.4(
IL:J.42E PREFACE MON' ,0l/:Ni, 

c30. BUR T

SAU100 -10Q watt
stereo ampTifier

,, Ju Vil, /TTY u V V M, I L..
,,,r15/ ,,TIMT, IS M,,,o

SLP100: 5-L5 chan.
stereo lighting
controlief

. .06.1. I, RAGS MOUNTING ()IMO NC,
b ril08L  HANUOM.CHASLM  SuuNU.fMODULE KITS from 5.30 : ZEHO-o TRIAC ONIVEOPrOCOu"..tO

LpUtt, and tested from t 6.60 . KIT 121b511UILT ANU TtSTEL z_Hu,

p!ii:xnrio:}1 3siii:rrs 4,,,,bvLANc:GL,e.,m0:,,,,,sp,,,AT:L

The 2001 sweeps the board
at only £75*

°price excluding P&P and 15% VAT

CONTINENTAL SPECIALTIES CORPORATION

C.S.C. (UK) Limted, Dept.9HH
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ
Tel: Saffron Walden (0799) 21682 Telex: 817477

114

Get all the waveforms you need -1 Hz to 1 MHz in five
overlapping ranges: stable, low -distortion sine waves,

fast rise/fall-time square waves, high linearity
triangle waves - even a separate TTL square

wave output. Plus high- and low-level
main outputs.

An applied DC Voltage at the Sweep input
can shift the 2001's frequency: or sweep

up to 100: 1 with an AC signal.
A pushbutton activates the DC Offset control,

which shifts the output waveform up
arir or down on command.

For value for money the 2001 sweeps the rest off the board.
For immediate action - The C.S.C. 24 hour, 5 day a week service

Tel: (0799) 21682 and give us your Access, American Express, Barclaycard
number and your order will be in the post immediately or just clip out the coupon.

rContinental Specialties Corporation (UK) Limited Dept. 9HH
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ

I I

I I

I I
I enclose PO/Cheque for £ or debit my

L Barclaycard/Access/American Express No exp date
== m - am 1 mSIM NM

ETI DECEMBER 1980

Model 2001 Sweepable r £87.98. (inc. P&P Qnty I

Function Generator 1 and 15% VAT) 1 Regd. i
For FREE catalogue

tick box

Name Address



NEW REDUCED
PRICES

8K £399
16K £499
32K £599
RRP £795 for 32K

-111111111111fta

411111ft.41

The PEDIGREE PETS
use 8K Micros:'h P
new unproven..

Cassette Deck f55 extra
Interface PET IEEE - Centronics Parallel

Not decoded E49.00 VAT Decoded E77.00 + VAT

NOW IN STOCK
SUPER 80 COLUMN PET

only £825 VAT

GET YOURSELF A
50-CoON PRINTER FOR
s YOUR PET AND SAVE

A FORTUNE
only £299 VAT

Interface Cards £49

Full Pet Graphics including
cables. Ready to go EX -STOCK.

Interfaces with APPLE, PET, EXIDY, TRS80
COMPUKIT and NASCOM.

ASCOM 2 DISC DRIVES
Add a powerful, double

density, mini floppy disc to
your Nascom system.

 Disc Controller Card (includes
Nasbus 6 S100 interface
 Will control 4 Drives.
 CPM operating system.
 Extended Disc Basic
Compiler.
 Power supply included

One Disc System - £499 VAT
Additional Disc Unit £299 + VAT

NASCOM 2 GAMES TAPE
featuring Space Invaders and Android him, Re -numbering

program and other goodies!

£7.50 --VAT

NEC
SPINWRITER

only
£1490

+ VAT

NEC's high quality printer uses a print "thimble" that has
less diameter and inertia than a daisy wheel, giving a quieter,
faster, more reliable printer that can cope with plotting and
printing (128 ASCII characters) with up to five copies, fric-
tion or tractor fed. The ribbon and thimble can be changed in
seconds. 55 characters per second bidirectional printing -
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

TEAC
DISK

DRIVES

TEAC FD -50A has 40 tracks giving 125K Bytes
unformatted single density capacity.
The FD -50A can be used in double density recording
mode.
The FD -50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRS80 expansion
interface.
Also interfaces with Video Genie, SWTP, Heathkit,
North Star Horizon, Superbrain, Nascom, etc, etc.
Address selection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey
case.

Single E225 + VAT Double f389- VAT
Disk Drive Disk Drive

COMPUTER
POWER THAT

ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!

 Programs in BASIC  "OWERTY" Alphabetic
Keyboard  1.9K Random Access Memory  Long
Battery Life.

Computer power that once filled a room can now be carried
in your pocket! It's easy to load with ready -to -run software
from cassette tape (interface and recorder optional) or
program it yourself in easy -to -learn BASIC. 24 -character
liquid crystal readout displays one line at a time. Special
feature is advanced non-volatile memory allows you to
power on and off without losing the contents of memory.
Note: Memory must be transferred to tape before changing
batteries. Automatic statement compaction squeezes every
ounce of memory space. Features power -off retention of
programs and data. Pov,erful resident BASIC language
includes multiple statements, math functions, editing,
strings, arrays and much more. Multiple program loading
capability subject to RAM availability. Carrying case and
batteries included.

Program Each
Real Estate E13.95
Civil Engineering E13.95
Aviation E13.95
Math Drill E8.95

COMP POCKET COMPUTER
GREATEST BREAKTHROUGH

YET

£99.90

."
VAT

IWO
sa

Program
Games 1
Business Statistics
Business Financial
Personal Financial

Each
E8.95

£10.96
£10.96
£10.96

EXATRON STRINGY
FLOPPY

FOR TRS80
(Expansion interface

not needed)

only £169 VAT

High Speed storage medium that is cheap and reliable.
Includes 20 wafers - M/C monitor - BUS EXPN cable. E189

WE USE THIS
MACHINE IN OUR BUSINESS

1 DISK
EXPANSION
Room for 3

500K per Drive gives
otal of 1.5M Byte - 1 Drive

plus Cabinet £799 VAT

YOU NEED NEVER MISS AN
IMPORTANT CALL AGAIN

TWO CORDLESS TELEPHONE
SYSTEMS - DIRECT FROM USA

THE ALCOM only £147 + VAT

Base station connects to your telephone line. Remote
,iandset clips to your belt and gives you push-button dialling

Bleeps when call arriving - Nicad rechargeable batteries.
Charger in base unit.

only
LOW COST TELEPHONE £99.95
ANSWERING MACHINE - VAT

Microprocessor controlled answering machine. Plug into
your phone line. Records any phone call messages. Remote
bleeper enables you to listen to your messages from
anywhere in the world. Uses standard cassettes. Comes
complete with mains adaptor, microphone, remote bleeper,
base unit, cassette with 30 sample pre-recorded messages.

COMMERCIAL  EXPANDABLE  COMPLETE
TRS 80  MODEL II

This new unit from the world's most successful micro company is
now available immediately with software.
The basic unit comes complete with 64 thousand characters
(bytes) of Memory. The built in 8" Floppy disc adds another 1/2
million extra characters including the disc operating system.
More disc expansion is now available.
The Model II is a complete unit with a full keyboard including a
numeric pad and 12' screen which gives 24 lines of 80
characters. The computer is supplied with both the disc
operating system and the Level III Basic.
A full self test routine is written into the power up procedure to
eliminate incorrect operation. Both serial and parallel expansion
sockets are standard. A printer is a plug-in operation.
Both hardware and software necessary to talk to a mainframe are
included. Terminal usage is very possible. With the addition of
CPM2 you can operate with COBOL, FORTRAN, MBASIC,
CBASIC in which languages are many other applications
packages i.e. accounting, payroll stock etc.

64K 1 -Disk Model II £1995.00
RRP £2250 00

CP/M2 E95.00 C BASIC E75.00 FORTRAN £220.00

CIS COBOL £400.00 M BASIC £156.00 WORDSTAR £255.00

EPROM 2716 £12.50 . VAT

only £325 

TRS80
LEVEL 2 16K

Full Range of Software Avaiiiiiiiii
Interface to Centronics Parallel for TRS80 E75.00 VAT

only £295 TRS80
id ,r,trrTP`ik EXPANSION

"Y" INTERFACE

THE VIDEO GENIE SYSTEM
EG3000
Series

16K -

£289

WITH
 16K user RAM

plus extended 12K Microsoft
BASIC in ROM  Fully TRS-80 Level II

software compatible  Huge
range of software already available  Self contained, PSU,
UHF modulator, and cassette  Simply plugs into video
monitor or UHF TV  Full expansion to disks and printer
 Absolutely complete - just fit into mains -plug.

THE MARTELL
TV GAME



DIODES
All new full spec. devices IN3063 BAX 13,
1S44, 1N4148; 1N3470; 1N4151.

100 off E1.50 - 1,000 off £10.

BLUE THERMAL PAPER
430h roll 81/2" wide

£2 per roll P&P £1 75

2N5449 5p BC251 Sp

2N3053 15p BC171A 5p
TIS92 10p BFT60 5p
TIS93 10p 4013 30p
BC337 8p
BC327

each.
8p

LEAR SIEGLER model 310 Ballistic printer. Save £400. OUR PRICE ONLY £950 or make
us an offer.
DEC VT52, Used but clean £650.
TERMINET 30 PRINTER WITH TWIN CASSETTE. 30 cps. Standard 232, £700 or offer.
NEWBURY VDU with Keyboard Model 24-80 £350 or offer.
CIPHER VDU with separate Keyboard (No case). Printer, port; reverse video/flashing etc E375
each or offer.
CALCOMP 564 BARREL PRINTER. MUST GO £650.
CIL PLOTTER on STAND. Ex -Ministry VGC. E850.
FACIT 4001 READER with 2 spoolers 4015. £475 the set. Please make an offer we can
accept
FACIT PUNCH with 5107 CONTROLLER E250.
DICOM Disk Drive 8" Ex -Ministry Clean £120 each.
TELETYPE PUNCH in Silent Case E45 each.
ARCTURUS Al 8D, 16 bit mini. With Data. Another gift £425.
COMPUTER AUTOMATION ALPHA 16 with TTL Input Interface. Massive Documentation &
quantity of paper tapes. And again a gift at £390.
HEWLETT PACKARD 2514A COMPUTER. No Interface. No data. HENCE £475.
TELETYPES ASR 33 with 20ma Loop £350 each, 232 available at extra cost. KSR as above
E225 each.
TWIN SHUGART Floppy Drives a £450 gift.
A FEW OLIVETTI PRINTERS & KEYBOARD Type Te300 still available - please enquire.

709 DIL 14 -PIN
OPERATIONAL
AMPLIFIERS

at 8p each
100 off 25% discount.

MINIATURE
KEYBOARD

Push contacts. marked 0-9 and A -F and 3
optional function keys. E1.75 each. P&P
65p.

MAGNETOS
- Brand New, Boxed

Ex -Ministry
Originally for Ministry aircraft, therefore
finest quality - very reliable.

Ridiculous £4.75 each

STEPPING MOTORS
200 Steps - 20-oz/in. torque, 12/ 24 volt

input 4 -wire.
£12 each. P&P £1.50

STEPPING MOTORS
200 Steps. 20 oz/ in. torque. 120 volt

operating 3 -wire.
E4 each. P&P £1.50

BC172 Sp BC212B 5p 74C20 25p
BZY884V7 10p SN76550 5p 74C08 25p
BZY8813V 10p IC7451 10p 74C10 20p

Op

p
1N4305 50 MC4012 15p 2N3704 Bp

MONSANTO DISPLAYm type MAN 101A 0.3" display. El
REGULATORS -all at 45p each.
MC7805; 7812; 7815: 7912.
MC1496L 70p. 'DS 50 - 10p each. MC401 6 - 25p each. /4100N - 75p each.
Miniature 4.7K PRESET. 10 for 25p. 100 for £2.
16 pin DIL Socket 10p. 14 pin SIL Socket 8p.
LED type TIL 209 Red with holder 10p each.
SLOTTED OPT SWITCH supplied with data - normally over £2. OUR PRICE 75p each.
ROCKER SWITCHES 2 pole c/o - 15p each.
Spring Action TERMINALS - normally over 30p ea. OUR PRICE 15p each.
TOROIDAL TRANSFORMER 0 -115V -230V Input; 13.5V -0-13.5V rated 8VA output £1.70
each. P&P 75p.
Sub -min TRANSFORMER 0-1 20-240V Input. 12V -0-12V rated 4VA. Output 75p each. P&P
50p.
L.E.D.s Standard White 120; Standard Yellow 15p; Small White 8p.

MUST CLEAR
LARGE QUANTITY OF
PHOTO MULTIPLIERS

all with information. British. Approx. 2"
window £2 each. British. Approx. 5"
window £3.50 each. American. Approx. 2"
window £4 each. Special American version
by RCA £6 each. P&P all photomultipliers
£1.50 each.

STEPPING MOTORS
North American Phillips, 5 volt 3.3 Amp
operation. 2 wire PPS 0-200 revs per min
0-250 used. Tested £16 each. P&P £1.50.

ALWAYS FRESH STOCKS
OF SCOPES, TEST GEAR

etc.

PHONE OR CALL

STEPPING MOTORS
6/12 position with additional where the
rotor is coils. Device can be used as a tacho.
Diagram supplied. Will actually work oh 5
volts, 12/24 recommended.
£1.50 each P&P 75p or 5 for £5 P&P
£1.50.

MUST CLEAR

POLARAD SPECTRUM
ANALYSER

5" Display. These are supplied with STU 2
plug-in. 1 to 45 GHZ.

E95 each

INFRA RED IMAGE
CONVERTER type 9606

(CV 144)
13/4" diameter. Requires single low current
3KV to 6KV supply. Individually boxed.

With data.

£12.50 each P&P 75p
Infra Red Lamps also advertised

TRANSISTOR INVERTOR
115V AC 1.7 Amp Input. Switching is at
20Khz. Output windings from Pot Core. Can
be rewound to suit own purpose or unit can
be broken for host of components. Circuits
supplied. E1.25 each. P&P £2.

KEYBOARD PAD
Size 3x21/2x2" high with 12 Alma Reed
Switches. Blue keys marked in green 0-9
and a star with one blank.
£4 each, P&P Et, or 5 for £15 P&P £2.

EDDYSTONE
770R used tested £95 each
730/10 used tested £77.50 each

R
940 24V invertor version. SpecialXSGovernment Quality vgc

£165 each
TANTALUM BEAD CAPACITORS. 4.7u1 25V. 10 off £1; 100 off £7.50. 330ut 6.3V 15p
ea.
TEXAS Low Profile 40pin IC Sockets 46p ea.
SMALL TRANSFORMER. 240V Input. Output 2 windings 12V and 24V 1 amp. E2 each.
SO SIMPLE SO SAFE.
Fit a push button CIRCUIT BREAKER Small, compact, 3 ratings 0.8; 1.8 and 10Amp. State
which one when ordering. 75p each.
AMP METER 21/2" dia. Scaled 0-60. Basic 75MV FSD. Complete with external 60 Amp
Shunt. E2.50 es. P&P £1.50.

MARCONI Signal Generator type TF 144H E225
R&S UHF Signal Generator 280-940M HZ USVD Mee
R&S ATTENUATOR 0-100db 50 ohm. DPR BN18042 / 50

Mee
R& S Power Signal Generator 0.1-30MHZ SMLR BN41001 £85
0&S Direct Capacitance Meter KKH BN5201 £120.
MARCONI voltmeter TF1041C £30
MARCONI Signal Generator TF144H /4 Light front No Ca.

E175
n&S 2 Graph type MD BN3562 £55
EHT UNIT 230V 50cs 25VA 7.5KV £22.50es
R&S SWOS BN4244 / 2 /50; POLYSCOPE 1 As New £375
STODDART Radio Interference & Field Intensity Meter complete
with Power supply 375-1000MHZ. No linking cable £450
RACAL Signal Generator type 365A. AM /FM 1-320M HZ

£175ee
66K Automatic Fr. Response Recorder type 3302 (Beat freq.
Osc type 1014 with Recorder type 2304) E350
MARCONI Signal Generator TF801 D / t /5 £120ee
MARCONI Signal Generator TF8018 £80
MARCONI UNIVERSAL BRIDGE TF1313 1 /4% £250ee
MARCONI AM /FM Signal Generator TF995A / 2 E130
MARCONI Carrier Deviation Meter TF 791C £80
ADVANCE 1 Meter type T2 E45
OSCILLOSCOPES - cede range from E40ee
The above is a very small fraction of the test gear we have available
The prices we believe are fair - you persuade us they should be
less. We will at least have the courtesy to listen. Call and see but
please phone to make sure the items are still available.

VARIACS Ex -Equipment Goad condition 8 Amps
20 AMPS
Some 3 phase available. Please enquire.

£25 ea.
E35 ea.

CRYSTALS 50p each.
Flat metal case - 19.2KHZ.-844.8KHZ, B7G - 10MHZ_

LOUD HAILERS. Transistorised hand-held no leads. Standard
internal banenes supplied. Howl Switch £20 w. P&P E2
INFRA RED QUARTZ LAMPS. 230V 620 Watts. Size 131/2" x

" dia E1.50.
BRIDGE RECTIFIER. 2 Amp 50p ea.
PHOTODIODE DETECTOR 4" fly leads, 26p ea.
AMPHENOL. 1 7 -way chassis mount edge connectors 0.1
spacing. 15p ea.
I E C Standard MAINS LEAD. Moulded (3 vertical flat pins centre
offset) 80p se.
FANS. 115V 13 Watts. Size 31/4 x 3% X 11/2" BRAND NEW.
£4.50 ea. Secondhand E2.50 w.
Miniature MOTORS I 2V with gearid 'wReel18ieith.3 /16" dial.
S. 11/4 x 3/4" dia. New 30p se.
MOTOR 12V DC with pulley end Integral semiconductor. Speed
Control New El se.

LEDEX ROTARY SOLENOIDS 115V DC No switch assembly,
15p ea.
DIAMOND H CONTROLS ROTARY SWITCH, Single pole
10 -way. Piinted Circuit Mount. New I Op ea 100 of £7.
DELAY LINE. 50 nanoseconds. 3 connections - ground -in -out.
Size 2"0 / 16"x5/ 16". New 25a ea.
PULSE TRANSFORMER. Sub min. Size V: X 5/16 x 1/4".
Secondary centre tapped. New 2Cp w.
MOTOR by Inland Motor Corp DC High Torque. Reversible.
Usable torque at 5V. Max voltage 24V £2.50 ea. P&P £2,
REMO TV TYPE MULTIPLIER. Two high voltage outputs and
focus. El each.
DON'T TAKE CHANCES. Use -le proper EHT CABLE. 10p per
metre or E7.50 per 100 metre/drum. P&P £2.
PHOTOGRAPHIC LAMPS. Pearl 230V 500 watt. Screw yap
75p ea. Box of 1 2 £5.50. P&P E .50.
RAPID DISCHARGE .pacitorsOrnfd 4kV E5 each. P&P £2.
MYSTERY IC PACK. Some 40 pin good mixture - all new
devices 25 ICe for El. P&P 50£_ You find out what they are and
we will buy the information from lau
VACUUM PUMPS - TRAPS, ETC. Send for li
DECOUPLING CAPACITORS
0 05mfd 10V, 0 Olmfd 0 047mfd. 250V.
values 100 for £1.50.
E.H.T. Capacitor 600pf BKV 2Coi it ech.
l0 -way MULTI COLOUR RIEISON CABLE
metre. 10 metres for E3.
GEC UHF 4 -button tuner E7.50 each.
CENTAUR 115V FANS 41/2 x 4 sr 11/2" £4.50
EX -USED equipment. tested, 609 each.
CONTACTORS. Heavy Duty 24k DC 5 make El each.
GEC UHF/VHF 6 -button tuner E: each.
DIGITAL 24 -HOUR CLOCK wit, built-in alarm as used in Braun
Digital clocks. Silent running. Large illuminated numerals AC
mains. Size 61/2 x 21/4 x 21/4". ONLY £3.75 each.
931A PHOTO MULTIPLIER if stainless steel container with
window and built-in resistor netwvk E2 each. P&P El
RANCO 250V 18A THERM with Control knobs
calibrated 50-200 degree C £2.50 each.
SOLID STATE UHF TUNERS. 32 ace E1 each.
BRAND REX blue wire wraps 3t metres for E1. P&P 25p.
SLIDER CONTROL 500K Loo, Single track Complete with
knob Length 31/2" 25p each.
TRANSFORMERS
AUTO 240V input 115 V. 1 Arnpoutput E1.25 each. P&P E1.25
240V input. Soc. 6V 1.86A. Sze 21/2 x 2 x 2". Good quality.
E1.50 each. P&P El.
240V input Boc 12V 0.92A. Sias 24 x 2 x 2". Good quality
£1.50 each. P&P £1.
240V input 12V 100MA. Size 6C X 40 x 42mm. 50p each.
340V input. Soc. 12-0-12V SOM. Size 53 x 45_ X 40mm. El
115V input. Soc 5V 250MA. Si: 1 11 /6 X 1.5 X 1 1/4" 2 for
50p.

st

33k, 330pf All

. New 40p per

ea.

'SEMICONDUCTORS 1N4005 - 5p; 1N4002 - 3p.
At Sp each:
BC147. BC157, BC158, BC237, 8E197. CIA90. 0A81, BC 1488.
13A154, BA243.
At 25p each:
TIR31. TIP41A, 2N296, AF139. 2TX341.
BY127 10p. BF181 20p; BD239 49p; 8D241 40p; MA343AT
49p, 50228 50p; BD233 & BD234 Comp Pair 25W - 80p par
vr. et 50p each.
REGULATOR TBA625. 8 to 20V in - 5V out 100MA T05 Con.
50p each BF256C 20p.
TV AMPLIFIER TBA 120 20p each.
Integreted Circuits
7453 5p
7451 5P
7402 12p
7476 20p
7495 35p
74122 12p
74C00 17p

74H74 12p
74H51 7p
74538 10p
74502 12p
74154 70p
74CO2 16p
74C04 lap
74C74 18p

75325 £1
SN15862 4p
MC4028 89p
7417 14p
7441 40p
74086 50p
74C161 24p

MOTOROLA DUAL in bee IS p,e Opto Coupler 30p each. Gold
plate tester version 50p each.
EPROMS 2708 E5.50 each.
SMITHS encapsulated transistorised AU u dt.k yvaR RING
-DEVICES 4V -12V. Can be dnven from TEL 65p each.
ELECTROSTATIC VOLTMETERS. 7 5KV CS each. P&P E1.50
Other ranges available. Please enquire.
TRIMMERS. Sub min 0.25 to 1.25 pf. 1 to 4.5pf. 7 to 45pf. All
et SP each.
HONEYWELL numtdtty controllers 50p each.
THYRISTOR TIMER. Solid State 15 secs adtustable (reset) in
plastic relay case. Standard 7 -pin base. Series delay 50p each.
MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3 -way
top each.

LARGE EX -MINISTRY SPEAKERS. OUTSIDE 15 ohm 6r
500 ohm. Tested £25 each or 5 for £100.

Some EHT Transformers and Capacitors available. Please enquire.
TELEPHONES 706 style black: grey or blue E5.50 ea 746 style
black or grey £7.50. Older style black £2.50 each. Discoloured
grey 706 Ea ea P&P El 50 per telephone. INSERT can be used as
Microphone / Earpiece (Like used as insert in telephone but superior
quality) Ex -Min. Brand new wrapped 75p each. or 10 for £6.
DC SERVO MOTOR 110V 2.5Amp continuous. Double shaft
Brand new. 4 vare. 4 brush E25 am. Plus carriage.
PC Mount POTS. Wire wound with knob 200 ohm & 10ohm. 109
CAPACITORS at Saw -0.1 of 400V Small rec block PC Mount
German Class 3300pf, 220nf 250V.
Capacitor 0.1 mid 250V AC - 113p ea.
4 D1017 7 SEGMENT per digit plus a figure one to the left plus a
centre minus sign to the left of the figure one with decimal places
between digits Good brilliance at 15V 15 connections £2.50

MINIMUM ORDER £.3 VALUE OF GOODS, MINIMUM P&P £1 - where P&P m t stated please use own discretion - excess ref unde7MME ALL UNITS.'
£5 CARRIAGE ON ALL UNITS. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

=111111111-1TMAIIIIEilk LTD
NORWOOD ROAD. READING TELEPHONE NO. READING 669656

(2nd turning left past Heading Technical College in King's Roac then first right - look on right for door will Spoked Wheel )



CLEF KITS
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High Quality Electronic Musical In-
struments wider the personal supervi-
sion of Specialist Designer A. J.
BOOTH MAN.

JOANNA 72 & 88 PIANOS
Six and Thi Octave Electronic Pianos with
unique Touch Sensitive Action as used in
the P. E. JOANNA, which electronically
simulates piano key inertia - a feature
not available in any other design. Build
this widely acclaimed professional instru-
ment, for either Domestic or Stage use.
from our top quality Component kits.

SIX OCTAVES H £207.00
71/2 OCTAVES - £232.00
P.E. STRING ENSEMBLE
The versatile String Synthesizer with a
fantastic sound at an economic price Split
Keyboard facility with a range of impress-
ive voices

COMPONENT KIT - £169.00
Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the above Kits.

P.A.s - SPEAKERS -
CABINETS
Units can be supplied to add to the
Component Kits, including Domestic or
Stage Cabinets and portable tubular legs.

P.E. MASTER RHYTHM
A User Programmable Rhythm
Generator for up to 24 selectable
patterns on Eight tracks. Three in-
strumentation settings select from
twelve instruments, and sequence
operation gives up to 16 Bar pattern
groups.

COMPONENT KIT -E79.00

ELECTRONIC ROTOR
Two -speed organ rotor simulator plus
a three-phase chorus generator F,is
ily integrated with existing °roar
COMPONENT KIT £89.00.

KEYBOARDS (SQUARE
FRONT)
49 NOTE C -C £23.80
73 NOTE F -F £37.00
88 NOTE A -C £45.00
All Keyboards are easily cut to provide
your required length and compass Quan-
tity enquiries welcome

BUILDING SERVICE
We are specialists in Electronic Piano
Manufacture and can build your Piano for
you - see lists.

INFORMATION
Please send S A E quoting items of
interest. Telephone BARCLAYCARD
orders can be accepted. all prices include
V A T , carriage & Insurance.

Showroom:
44a Bramhall Lane South
EXPORT
Enquiries welcome - in Australia please
contact JAYCAR (Sydney)

CLEF PRODUCTS (ELECTRONICS) LIMITED
(Dept. E.T.I.), 16 Mayfield Road. Bramhall, Cheshire, SK 7 1JU. 061-439 3 297

Rapid Electronics

 Quality Product
MI Free Catalogue

 Guaranteed same day Despatch
 Vast Stocks
 Competitive Prices

Pack
A 10 10 PP3 battery leads 50p
A72 10 3.5mm jack plugs 80p
A73 10 3.5mm jack sockets 80p
A74 10 Std. jack plugs 130p
A75 10 Std. jack sockets 170p
A84 10 5 pin 180 DIN plug 120p
A85 10 5 pin 180 sockets 100p
C20 10 Min. slide switch 130p
C30 10 Push to make sw. 130p
C31 10 Push to break sw. 170p
C40 Pair Ultrasonics 350p
C32 Submin. SPST toggle 60p
C33 Submin. DPDT toggle 80p
C50 20 Texas 8 pin sockets 170p
C5I 20 Texas 14 pin sockets 200p
C52 20 Texas 16 pin sockets 220p
ElO Resistor kit. 10 ea value --W','

4.7S 1M.650 resistors 480p
E34 10 10u 25V radial elec 50p
E37 10 100u 25V radial 75p
E44 10 lu 35V tantalum 100p
E54 100.1 C280 polyester 50p

Pack
Fl 1 10 BC108 trans. 90p
F26 10 2N3704 trans. 80p
F27 10 2N38I9 trans. 190p
H11 20 1N4002 diodes 7Sp
H50 20 0A91 diodes 110p
H60 100 1N4148 diodes 180p
H70 5 C106D thyristors 200p
310 200.2in. red LEDs 170p
JI5 50 0.2in. red LEDs 400p
J20 100 0.2in. red LEDs 750p
J30 20 0.2m. green LEDs 280p
J50 20 0.2in. yellow LEDs 280p
J80 4 FND500 CC displays 350p
KS 5 741 op amps. 90p
K40 1 LM324 op amp. SOp
K20 5 CA3140 op amps. 225p
K85 5 NE555 timers 110p
L8 5 4011 CMOS 130p
L9 4013 CMOS 40p
LI1 4017 CMOS 75p
L19 4049 CMOS 45p
M20 Dalo pen 80p

 For quality components at competitive prices by return of post Rapid
Electronics must be your first choice!

All prices include VAT. Please add 50p postage and packing on orders
below £10. Send SAE for our complete catalogue.

Rapid Electronics Limited
Hillcroft House, Station Road, Eynsford, Kent

QUALITY DOES NOT HAVE
TO COST VERY MUCH !

All models
multi -speaker systems

With controls, attractive woodgrain
RMS ratings for 8 ohm.
10.35 10" 3 speaker system .35 watts 23" x

13"x 101/2" £75.00 pair
12.45 12" 4 speaker system 45 watts 261/2"

x 141/2" x 11" £85.00 parr
12.60 12" 4 speaker system 60 watts 261/2"

x 141/2 x 11" E99.00 pair
15.90 15" 5 speaker system 90 watts 28" x

171/2"x111/2" E130.00 pair
(UK c/p £5.45 pair)

Os Demonstratioe to callers.

SCOTT T516 STEREO
FM/AM TUNER
HIGH QUALITY STEREO FM/AM
TUNER BY SCOTT OF USA.

Overall size 5" x 14'7" a 12". Brand new and fully
guaranteed at a special low price.
IC -P El 55)

£38.95
On demonstration for callers

1000's SOLD

JVC BELT DRIVE
TURNTABLE
JVC TURNTABLE WITH FREE AUDIO
TECHNICA ATI 00 STEREO CARTRIDGE.
* shaped tone arm
* Sell drive
* 12" Platter * Calibrated counter -balance

weight
* Anb-stalic device
Size 12'."
IC/P El .55) £29.95

TV SOUND FROM
YOUR III -F1
High quality N sound converter plugs into aerial
socket of yaw FM tuner. 9 volt battery operated
[battery net supplied). Nothing to look at but just
listen,
NS Post etc. 50p1

On Demonstration for callers
!As reviews:lin Popular' July 1979) £8.50

SEAS
SPEAKER
KITS
8 ohm

Professional sound hi-li speaker kits with high
sensitivity (139-92d131. Extended frequency response
[223. 50-201.11z. 253' 35-25kHzl. Designed and
made in Scandinavia to the highest quality. All
supplied with complete cabinet plans. tweeters/
crossoversileads etc * On Demonstration to
callers.
 HI -R 223. 30/45 watt 3 speaker 8" system

E43.50 pair
* 01-H 253.60/100 watt 3 speaker 8" system

E34.50 each
* Hi-Fi 403.60/100 watt 3 speaker 10" system

E44.50 each
* Hi -Ii 603. 80/150 wall 3 speaker 8" system

£64.50 each
(UK C/P 12.50)
COMPLETE RANGE OF SEAS
CHASSIS SPEAKERS ETC
ALWAYS IN STOCK
ALSO STOCKISTS FOR
AUDAX. GOODMANS. KEF. PEERLESS ETC.

PIEZO TWEETERS

1 2aat

4

3 V
Clean sound. very low distortion tweeters. No
crossover required. Suitable up lo 100 watts - more
a series.
I Mid -range ham for disease/groups E6.95
2 Tweeter horn for hi-fi/disco/pa E5.50
3 Popular hi-li and disco TA.40

4 Flat type hi-li E3.50
On Demonstration to callers.

UK P/P 50p lep to 4 Raul.

STEREO ACCESSORIES
* 9E1305 frequency equaliser E62.95
* 1987 Economy version £49.95
* APIA 200 Peak programme meter (twin scale)

E39.95
* MS3219 Twin Scale audio output meter E12.95
* MC350 Tape echo chamber £56.95

FREE CATALOGUE
Large range of

speakers 'stereisphones, microphones/ mixers PA
equipment etc - and much more!
Plus huge range el lest equipment.
AIL PRICES INCLUDE VAT

SEND LARGE 17' ip SAE

ALL PRICES CORRECT AT I II 80 EASE

AUDIO ELECTRONICS Limited
301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND.
TELEPHONE 01-724 3564 OPEN 9-6 Mon -Sat

ORDER BY POST OR TELEPHONE WITH BARCLAYCARD/ACCESS
OR CALL IN AND SEE FOR YOURSELF Aw.
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LADIES
MUSICAL ALARM

Ladies' 6 -digit Musical Alarm.
Plays "Jesu Joy of Man's De-
siring... Normal display is hours.
minutes, seconds, day of the
week and alarm indication.
Other features include 4 -year
auto calendar, backlight and
folly adjustable stainless steel
bracelet. (Chrome colour)

A207S £11.95

LADIES' SNOOZE
ALARM

.Exceptionally good value for
money. Normal display is hours,
minutes, p.m, and alarm on
indications, other features in-
clude 4 -year auto calendar,
backlight, 24 -hour alarm with
Snooze facility, fully adjustable,
stainless steel bracelet. (Chrome
colour).

4 LM102 £8.50

LADIES' SUGAR
COATED DRESS

WATCH
Ladies' 9 function LCD watch.
Hours. minutes, seconds,
month, date, backlight. Auto
date/time display mode, 4 -year
auto calender. This watch has an
optional auto date/time display
ioode. In this mode time and
date is alternatively displayed
every 2 seconds. (Chrome or
gold).

LM39 £7.95 0.

ULTRA SLIM
ALARM

CHRONOGRAPH
WITH 12 / 24 HOUR DISPLAY
Only 6.5mm thick including a
special battery hatch. Normal
display is hours, minutes,
seconds, day of the week and
p.m. indication. Display mode
can be either 12 or 24 hour
cycle. Other features include
24 -hour alarm, 1 / 10th second
chrono with lap time and back-
light. (Chrome colour).

01S £13.50 11

MUSICAL
ALARM

, CHRONOGRAPH

( lit i - Normal display is hours,
10 minutes, seconds, day of the

1:4 week and alarm and indicator.
Other features include, 1 / 10th

"secs chronograph with lap time
facility, month, date, backlight,
24 -hours musical alarm. Plays
FUR ELISE.

4 A205S £13.50

ULTRA
SLIM

DUAL -TIME
MELODY ALARM

Super slim dual -time musical
alarm and 1 / 10th sec chron0-
graph with lap time. Only 5mm
case thickness. Normal display is
hours, minutes, seconds or date,
day of the week, alarm and p.m.
Indication. Plays "Yellow Rose
of Texas.'' (Chrome colour).

A2083 £13.50 P

DUAL TIME ALARM
CHRONOGRAPH

Incredible value for money. Sold
elsewhere for E19.95. Normal
display is hours. minutes
seconds or date, day of the
week, p.m. and alarm indicator

" Other features include. 2nd time
zone. 1/ 10th sec. chrono
backlight and 24 -hours alarm
Buy now while the stock lasts
(Chrome colour)

4 LM20 £10.95

GENT'S 6 DIGITS
ALARM

WITH DAY OF THE WEEK

Normal display is hours,'
minutes. seconds, day of week,
p.m. indicator and alarm indica-
tor (Model A203L has extra,
large digit for better readability). B'
It has a very useful 24 -hour
repeat alarm and 4 -year auto
calender, (Chrome colour)

A203S £7.95 0.

MEMORY
CALENDAR

ALARM-CHRONO
Memory calendar to year 2009
24 -hour alarm with 10 minute
snooze facility. 1/100th sec,
chrono with split and lap time.
Displays hours, minutes,
seconds or date, day of the
week. flag and alarm indicator. It
has fully -adjustable stainless
steel bracelet (Chrome colour)

LA173 £14.95

M
U

C
A

DOOR BELL
This is a computerised doorbell.
You can set it to play any one of
24 tunes (27 tune model is also
available). It runs on batteries
and has controls for volume and
tempo. There is a test button as
well.
It can be easily connected to
your existing bell push and there
is facility for connecting a second
bell push (back door) which
plays different tunes to that of
front door.

£13.95

COMPUTE -A -TUNE
Compute -a -tune actually
memorises tunes (up to 32
notes), played on its 2 octave
keyboard and replays them with
added effects. It has four pre-
programmed tunes and a jack
socket for playing through exter-
nal amplifier. £19.95

AKHTER INSTRUMENTS LTD.
11-15 BUSH HOUSE

HARLOW, ESSEX CM18 6NS
Tel. 0279 414464

PHONE YOUR BARCLAYCARD
OR ACCESS NUMBER

FOR IMMEDIATE DESPATCH

24 -hour service

SANCLAVCARD

GUARANTEE.
We wit refund you. money .1 not satisfied wan our goods (return
goods within 10 days in good conditional
All our products are guaranteed lot one year
All prices include postage packing and insurance But you require
your watch in a Felt presentation case please add 70p per watch to
cover cost of Carla postage and packing

MOTORS. 1.511Model motors 220. Sub. mile
alp inch' 115V DC 3 rpm motor 32p.
Replacemeel 8 track 128 DC motors 55p.
Geared mains motors. 2 rpm. 75p. I I58 AC

4 rpm motor 95p. Cassette motors. 5-89 DC

6x

equip. 70p 98 DC Cassette motors 95p.
8 Cassette motors. emu siendard top. type

E1,25.

RECORDING TAPE. Low nein myler,
supplied imbued: 7" 1200' f IRO. 7" 1806
01.75. IV 3500 05.00.

JACKSONS C804 50 PF uriehle Deep
condensers. Standard i" spindle. 50p each.

SPECIAL OFFER DEC TYPE BREAD -
WARDS. Micro DEC "8" with 2 16 pie OR.
carriers 03.05. Apprealmettly beg orlgiall
selling prize

(BUZZERS. Minintore solid stele type.
33017015mm, 711dIt al 3 loot 15rea drain.
operates 4 15V OC 75p each. LOUD 12 volt
Mazer 50 x 30mm 63p. Carters 129 DC
Minimite alarm sirens 07E5. 12V DC SIREN,
all metal rotary type. high pitched Wail.
E6.50. Rotary alum siren. 129 DC. ref
plastic unit with mounting bracket.
68 x 75mm. 04.50.

RELAYS. 2 types both operate on 12V OC.
sealed plater cased types. 1-350 ohm with
Z make 5 amp contacts 75p. 2-1600 ohm
MIA 2 changeover I amp contacts 75p.

TOOLS. SOLDER Sucker, good suction.
teflon nozzle. 04.99. Side cutters 5" E1.45.
Pliers 5" 01.45. NEON DRIVER 8" LONG
59p. MIYAMA 16 pin IC test clip CUBS. 5
PIECE precision screwdriver sets. in.
Odeon] handles. 11.05. JUMPER TEST
LEAD SETS 10 pairs of leads with insulated
macs each end 909 CRIMPING TOOL. a
combination type for crimping red. blue and,
yellow terminations also incorporates a wire-'
stripper 16 gauges) and wire MU. insuleted
handles. only E2.30..

FLUORESCENT LAMPS. For means.
Nets. etc. white tabu. penury dine.,
128 OC. 8 woes. onzol stitch E4.95.

COPPER LAMINATED PRINTED
CIRCUIT BOARD. Rbreglass SUP Sided
type laurel. 2mm thick) I 50095ient 40p.
200x90mm 55p. Deeble.sIded Rivulet.
Imo thick. 1801135mm 45p. PAXOLIN
BASED TYPE: 12mm Hickl. 1800135mm
40p. 2800200m 50p.

MOTOROLA PIEZO
ELECTRIC

TWEETERS

a" direct radialieg
type E.3.65

PIEZO TWEETERS, require no crossover
and can be need with systems up to 100

watts. Frequency response 3.810 28KIty.

MULTI -SOUND HORN SYSTEMS. ideal
disco use 6 coetrels. will give 81 various
sounds supplied with P.A. tore. sulker,
operates oe 125 DC E19.50,

TRIUISFORRIERS. MI 2408 DC primary
(poetise. per Ireestermer is skew. ie
Rockets miter primal. MINIATURE RANGE
6-069 100ena, 94599 75ma. 12-0-12V Kana
all 79p nick 11519. 12V 200ma 75,115,1. 0.6
05 280ma 01.20 120,1. 89 500me 01.10
12211 129 20 02.35 (45,1. 12-012 2A 02 75
isas). I 5-111511 IA 02.25145,1. 360301 IA
E2.85 154,1. 20-0.205 2A 03.65 154p1.
012.15-2631:0 25 04.75 154p1 201/ 2.5A

f2.3515411-

TRIAC XENON PULSE TRANS-
FORMERS. 1116P0 style' 32p. I I plus I sub.

min pcb mounting 659.

Ko R,0T 1, IS
AMrrnetr Volts,.1.00

0

150ina DC current. Resist.
once 02.5k. 0-100K. £4.35.

SPECIAL OFFER SEMICONDUCTORS.
295062 Ws 16p. B5504 mile Isaleter 25p.
G3130 950. CA3021145p. TOA1151 25p. 741
22p. 723 350. NE555 24p. NE556 50p.
014069 159. W4005 101er 35p. 80238 26p.
BOOB 280. 7410 35p. 211414 75p. TIL305
alpha enteric display 12.50. MANIA 3mm
1.10 displays 45p. MM. LORs 399. LEDS 0.2"
CLEAR 150. GREEN 12p. RED 10p. Intra.red
clear LED 30p. MPUI31 PUT:, 409. 200en,
375mW 15p. 313773 EI.70. Tana RI038
17031 Power trans. 50p. TA64443 SCR 45p.

MICROPHONES. Mm. Tie pin. Oni. uses
deal old battery (supplied) 74E5. Low cost
condenser ECM105 Omni, 6000hms.
switch standard lack plug E2.95. EM507
Condenser. um. 500ohrns, 30.111kHz. highly
polished metal body. E7.95. DYNAMIC slick
microphone dual imp.. 500o5ms or 20k.
7615kHz. attractive black metal body. 07.75.
EM506 Condenser. birdied. uni. 600ohms or
5CP. heavy chromed copper case. 01295.
DYNAMIC PA. Mike. mobile roots etc..
Numb switch 500 imp. E3.75 CASSETTE
replacement microphone with 25/3.5 plop
01.35. INSERT crystal replacement
35x 10mm 4gp. GRUNDIG Electrat inserts.
we built in FET preamp 3-6V DC, E1.00.

TAPE HEADS. Mono mutts, EI.75.
Stereo cassette E3.98 Studard 8 track
stereo It MM 1330 ', track 50p
BSR SRP90 track 02.10. TRIO dui head
assembly 2 heads both 'r track R/P with hill
in erase 1125.

RANK ARENA stereo cartridge prime -
Oilier modules. suitable for magoelic
cartridges. new, supplied with -connection
details. UM.

NEW STOCK ITEM - We are now stocking
Expo mini hand-held drills, these are a

pension Brilishmade toot ideal for P.C.
board drilltng. model makers etc. They
operate on 170 DC. Drill kit supplied in

plastic hinged case with drill and 21

accessories. drills, sanders. reamers,
hullers. etc complete kit only E14.25 Drill
only 07.25. Drill stand to suit relic& drill
mem 012 95 Iposlige

LED 90 METERS. Utilise sophisticated
logic cots circuit with adlestable ride and
decry times via ellerul capeciter.Spec:
Response -20110 to 1001118 Tolerance
within 1011. opiates oe 12.15V DC, 80mm

lug 54mm high.
MONO VERSION 06.95

STEREO VERSION 010.95

SWITCHES. Sub. min. Toggles. SPST
Bx 5 x 7mm. 42p SPOT 18 x 1 x 71 55p.
OPOT Centre 01112x II x 9mm177p.

PUSH SWITCHES 116 yr Emml. red top.
push in make 159 each. push on break
version black vinyl !fp each.

SLIDE SWITCHES all OPOT 15 x 8 x 12moi.
13p. 16x11 x9mm 13p. 22 x13 xlem 13p.
007308 tune on 14p. Multipole slider
double n411121050129 09011mm 25p.

ROTARY SWITCHES lwelerl 3P4W. 413W.
2P5W and IPI2W all 359 each.

FINNED HEATSINKS. Supplied undrilled
tom Mick. 27mm nigh. 750124mm 511p.
150x 124mm 95p. Smaller version 2.7mm
thick. 75x 108mm 48p. TRANSISTOR
SOCKETS T05 or 7018 9p each. TD3 type
15p each.

PROJECT BOXES. Study ABS black
plastic boxes with Ness Mamie and lid.
75 x 56 x 35mm 65p 95 x7 x 35mit 75p
11500037mm 87p.

VERO HAND HELD BOX. WINte A85. 24in
x 3.7 in tepered, with screws 689 each.

VERO POTTING PLASTIC Boxes we lid
and screws 70 x 50x 20mm. black. 43p

.seek.

NH55 MzMETER. 2,000
opv. IRV ACS DC Volts.
100ma DC.. Resistance 0
ION 0-1 MEG. 05.58.

ALUMINIUM PROJECT BOXES. 18
SAE. with lilted lid mid scrawl. ABI
30201 52p. A112 4 x3 x 1.5in 62p. A83
4 x3 >Qin 66p. A84 60402in 74p. AB5
604031, 92p. A86 806x Si, HEE AB7
8x 6x3M 0.25,

35 WATT RMS STEREO SPEAKER
SYSTEM. Woofer, Squawker. Twister
IcentrMledl io black heavy alloy cabimts.
Tina x4" 135.15 pair PAP EI.95.

16 pin D.I.I. SWITCHES only 42p each.

RIBBON CABLE Eway single core Cilia.
lure 22p par metre.

INCADS. AA size 1.2 volts 500ma FI.10
each.

ANTE% SOLDERING IRONS, All 240V AC.
Model C 15 welts E3.95. Modal ICX 17 watts
13.95p. Model 025 25 walls E3.95p. ST3
SOLDERING IRON STAND, suits all Ante, irons
01.65.

'SPECIAL OFFER DEMAGNETIZER.
Curved probe type. suitable for reel lo reel or
cassette machines. operates rso 2405 AC only
E1.95.

YN360 IR/METER.
20,000 opv IKV AC 'EIC

Volts 250ma OC., 0 resist.
once ranges to 20 Meg..
also fist button transistor
tester with leakage and
gam ranges E12.50,

TRANSDUCERS. REC/SENDER. 401011
0.50 pair.

POWER SUPPLIES. Switched type plugs
alto a 13 imp socket has 34 5-6. 7.5 and 9
volts 0 c out al either IGO or 400ma
switchable 13.45 IIC244R stabilised power
supply 06.7.5.90 DC at 4110ma, haS polarity
reversing and on oil switch and is fully
regulated to give exact voltage Dom no load
to maximum current 15.50

HANDY UMW VICE, I"
law simile 12.95. 6"
MOTORISED ALARM
BELLS, 6.5mA. 11808 E7.95.

Terms, Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S.A.E. for illustrated lists.

PROGRESSIVE RADIO
31 CHEAPSIDE, LIVERPOOL L2 2JD

ALL ORDERS DESPATCHED BY RETURN POST
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MIGHTY NINETY PACKS
SUPER VALUE PACKS ALL AT 90p EACH

POSTAGE 15p PER PACK UP TO FOUR PACKS
FIVE OR MORE POST FREE

BUY SIX PACKS AND GET A SEVENTH PACK FREE!

MN1. 300 1/4 -watt Resistors pre -formed
for P&C Mtg.
MN2. 200 1/4 & 4 -watt Resistors.
MN3. 100 1 & 2 -watt Resistors.
MN4. 50 VVirewound Resistors.
MNS. 100 metal oxide Resistors. 1%,
2% and 5%.
MN6. 12 asstd. potentiometers.
MN7. 25 asstd. skeleton pie -set Resis-
tors.
MN8. 50 asstd. Electrolytic Capacitors.
MN9. 100 asstd. Ceramic Capacitors.
Plte. disc, tub and monolythic etc.
MN10. 100 mixed capacitors. Polyester,
Polystyrene, Metallised, Radial and Axial
types.
MN11. 20 asstd. Silve Mica Capacitors.
MN12. 8 Tantalum Bead Capacitors
(useful values).
MN13. 20 asstd. Transistors. BC. 2N
Series + Power etc.
MN14. 40 IN4148 Diodes.
MN16. 5 Light Sensitive Devices.
MN16. 20 min. wire -ended Neons.
MN17. 2 12 -volt Relays. Ex nearly new
equip
MN18. 3 Encapsulated Reed Relays,
9-12v. coil, d. -pole and t. -pole.
MN19. 2 24 -volt Relays. Ex nearly new
equip
MN20. 1 240-110 to 12 -volt, 100ma
Transformer.
MN21. 1 240-110 to 24 -volt 100ma
Transformer

MN22. 8 .2" Led s with clips. 4 red, 2
yellow, 2 green.
MN23. 116 asstd. screws, nuts.
washers, self -tappers etc.
MN24. 100 asstd. small springs_
MN25. 50 asstd. pop rivets.
MN26. 50 asstd. insulated crimps.
MN27. 200 items, grommets. spacers,
cable markers, plastic screws, sleeving, tie
wraps etc.
MN28. 20 asstd. fuses, 1 i/a" 20mm etc.
MN29. 75mts equipment, wire, asstd.
colours and sizes.
MN30. 3 x 2m length. 3 core, mains
cable.
MN31. 12 asstd. trimmer capacitors.
compression film. Air -spaced etc.
MN32. 15 30pF Beehive trimmers.
MN33. 20 coil formers, ceramic, plastic.
reed relay etc.
MN34. 25 min. glass reed switch.
MN35. 10 asstd. switches, toggle, slide
micro etc.
MN36. 10 ex equipment panel lamps (no
rubbish)
MN37. 10 asstd. audio connectors. Din
phono etc.
MN38. 1 PCB with triac control IC data
inc.
MN39. 1 oscillator PCB loads of com-
ponents. (no data).

PLEASE QUOTE NO. OF PACKS WHEN ORDERING

CHORDGATE LTD.
75 FARINGDON ROAD

SWINDON, WILTS,
Tel. Swindon (0793) 33877

RETAIL SHOP AT ABOVE ADDRESS

SEE US
AT

BREADBOARD
80

CALCULATORS
ALL EQUIPMENT NEW, BOXED AND FULLY GUARANTEED

Order with confidence and pay no more

PROGRAMMABLE SCIENTIFIC
Casio FX501 P
Casio FX502P

FX68 £18.95
FX81 .. £13.95
FX330 £15.95
FX2600 . £18.95

SPECIAL OFFER

£46.95
£66.95

Casio FA1 Adaptor -Cassette Interface £19,95
Casio FX501 P with FA1 £64.9E
Casio FX502P with FA1 £84.9!
Texas 'T157 £28.91.
Texas -1-158 £67.915
Texas *T158C £86.95
Texas 'T169 £176.95
Texas PC100C £176.95
Sharp EL5101 16 Digit E46.95
Sharp EL5100 24 Digit £56.95

Texas T1 58C with PC100C £250.00
Texas T159 with PC100C £350.00
Includes mains adaptor/charger

TEXAS ACCESSORIES in stock e.g. Libraries, etc.
Maths/Utilities, Applied Stats/ Electrical Engineering Each £25.95
Surveying, Structural Engineering Each £62.95
PL100C Rolls 10 off C21.95
Battery Packs. State model or BP number
Texas T1 Programmer
Texas TI51 111

£6.95
£51.95
£28.95

QUALITY WITH FULL GUARANTEE

fiELO

See Page 11 September E T
ML 71
ML 81
MLB2
ML 90
ML 720
ML 831
ML 860

£21.95
£21.95
£19.95
£1 9.95
£15.95
£12.95
£15.95

CASIO CLOCK CALCULATORS
MQ6 £1 7.9 5 AO. 2200 £18.95
AQ1600 new model £15.95 MQ 12 £1 8.9 5

CASIO SCIENTIFICS
8 DIGIT 10 DIGIT

FX100 £14.95
FX510 £18.95
FX3200 £20.95
National NS108 £17.95

*ALL PRICES NOW INCLUDE V.A.T., POST AND PACKING *
Cheque with order or C.O.D. 75p. Extra up to £100

FREEPOST NO STAMP NEEDED. S.A.E. WITH ENQUIRIES PLEASE
CALCULATOR SALES & SERVICE, Redditch, Worcs, FREE POST
8 9 8 OBR

9UPSRE3New KITS,
,A1110111411k

r(lTop or all systems
tested by independent

lir national authority
July 19rT .*

C3001 ES200
high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.
Surefire -has sold in its thousands in ready made form from big
name accessory firms, but it is now available in quality kit form to fit all
vehicles with coil ignition up to 8 cylinders.

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit (special selection): electronic variable dwell
circuit (maximises spark energy at all speeds) pulse processor
(overcomes contact breaker problems). Coil governor (protects coil).
Long burn output. Negative earth only. Compatible with all rev counter,

C300. In it's ready built form (C3000) it came top of all systems tested
by an independent national authority July '79. A high energy
capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcrent overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible w t
most rev. counters. (Low cost adaptors available for rare cases.

Application list enclosed with each kit. Note: Vehicles with Smiths
Jaeger rev. counters code RVI on dial will require adaptor type TCIJ
What's in the kits. Suref ire's own precision anodised aluminium
extruded case. P.C. mounted security changeover switch, static
timing light. Special selection Motorola semi -conductors. Capacitors,
resistors etc, selected after 5 years experience. Glass fibre pcb. solder.
complete down to last washer
Fully illustrated comprehensive instructions
and full technical back up service.

Suretron Systems (UK) Ltd.
Bayer Buildings, Lower Bristol Road, Bath, BA2 3EF. Tel Bath 10225)
332317

Name

Address

Ph uric order wIth A Du,
VA7andP8 Pin, iuir err,

ES200: Neg 4 £1,345- £11.95

C300: Pos * £13=436- £15.95

C300: Neg -47. £11-95. £15.95

Tacha Adapt. TC1 £3.90

Dept. ETI9
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IONISER KIT
This negative ion generator gives you power to saturate your home or office
with millions of refreshing ions. Without fans or moving parts it puts out a
pleasant breeze. A pure flow of ions pours out like water from a fountain.
filling your room. The result? Your air feels like fresh ocean air, pure crisp and
wonderfully refreshing.

All parts P.C.B. and full instructions £10. A suitable case including front
Panel, neon switch. etc Available at £8 extra

H.E. KITS
Car Booster ZD50 £18; Multi Option Siren ZD36 £10.50; Car
Equaliser ZD52 £13.30; Envelope Generator 2D20 £11.79; R /C
Speed Controller ZD3 £9.60; White Noise Effects Unit ZD18 £16.85;
Track Cleaner ZD12 £7.75; Drill Speed Controller ZD21 E7.
All Hobby Kits supplied cases except ZD3. All kits contain components as
specified plus Texas I.C. sockets where required. Also connecting wire
Special introductory offer to E.T.I. readers, a pack of nuts, bolts, washers,
self -cutting, self -tapping screws supplied with each kit.

SPECIAL OFFERS
Texas/ I.T.T. 1N4148, 100 for £1.50.
Fairchild FLV ISO Red '2 LEDs 10 for £1; 100 for £7.50.
M ullard computer Electrolytics S/T 21,000 U.F. 40V E3.50
Daly Electrolytic Capacitors 20008F, 100V £1.50
I T.T. BCY 72 Transistors leads pre -formed 1 0 for 50p
Varicap Tuners ELC1042 £6.00
Varicap Tuner ELC1043 £6.00
Philips Scope Tube 5" CV2191 / DG -13-2 £10.00
Thorn-Sylvannia Scope Tube 5" SE5J £17.50 (Callers only)
Toshiba 12" TV Tube 310GAB4 £12.50 (Callers only)

If you do not have the issue of H.E. which contains the Project, we can supply
a reprint at 40p extra orders. Please add 30p post and packing. Add 1 517,
VAT to total order.

Callers please ring to check availability of Kits.

T. POWELL
306 ST. PAUL'S ROAD

HIGHBURY CORNER, LONDON, N.1.
TELEPHONE: 01-226 1489

Access/Visa accepted
Shop hours: Mon. to Fri. 9-5.30. Sat. 9-4.30

POWERFET AMPLIFIERS
Some day all power amps will be made this way!

Very high quality 80 watt and 120 watt designs (by Hitachi) offering wide bandwidths
and very low distortions. Both are conservatively rated and can be used with supplies up
to 1-70V. One P.C.B. serves both designs, and an 80 watt unit can be upgraded by the
simple addition of components.
All units come with substantial heatsink /mounting brackets.

PF480
80w into 80 (Vs= t 50V)
1THD< 0.008%
S/N 120d13

PFA120
120W into 80. (Vs 55V)
tTHD < 0.005%.
S/N 120dB.

KIT £11.95. BUILT £13.95 KIT E18.85. BUILT E20.85
t from 1W to rated output at all audio frequencies PF A120.
recommended for 40 loads
45v -0-45v. 300Va Toroidal Transformer E15 (12 p&p)

CHAN
VDS
max V

ID
max A

PDISS
mss W Price

'LlUb12 P 60 1.5 10 85p
BD522 N 60 1.5 10 80p
VMP4 N 60 2.0 25 1250p
VN1OKM 'N 60 0.5 1.0 55p
VN64GA N 60 12.5 80 750p
VN67AF 'N 60 2.0 15 75p
25J49 P t40 7.0 100 340p
2SK134 N 140 7 0 100 340p

'p protected. tou selection. VN/VM 120 -page Design
Cat 45p. Heat clips/sink T0202 12p. T092 8p. T03
35p.

HI-FI ON TWO CHIPS
HA12017 (Preamp 0.001%
distortion 83dB S/N in phono
application) 80p. HA1397
(Poweramp 20 watts in 80
0.02% distortion (typ) 195p.

Both with data and circuits.
VCA High quality design offers
attenuation from 0d8 to
--90dB S/N 90dB, THD
0 01%, B.W. DC to 100KHz.
Complete component set and
circuit E2.50.

I C Sockets (low
prof 1
8 pin 10p, 14 pin
12p, 16 pin 13p.
Low noise Resistor
set 10 off each
E 1 2 value from
10R to 10M 730
'kW, 5% CF resis-
tors 660p.

CA3080E
70p

CA3140E
45p

DACO8EN
250p

DM2502
555p

LM3900 43p
MC3401 30p
NE529 145p
NE555 25p
SAD1024

1050p

TL081 29p
TL082 55p
2102 80p
2114 340p
4001B 17p
40118 17p
40138 40p
40168 40p
709 15p

10 25p
33 50p,
41 18p

78L05 29p
78L12 29p

SCOPE TRACE DOUBLER
P.C.B.

Built. C/W shift, chan select
choprate controls and instruc-
tions. Useful display from DC to
10MHz. Runs from 9v battery
E9.96.
2p S ADC chip set (DAC08
DM2502, NE529) with data £9.
HA1388 (Bridge amp. 18w from
car battery). With data 19Sp.
Heatsink for HA1388/ 1397
40p.

30p post and packing Mail order only to
148 Quarry Street
Liverpool L25 6HQ
Tel. 051-428 2651

Technical enquiries to: 367 Green Lanes, London N4 1 DV. Telephone 01-80.0 6667
Overseas orders. Payment in sterling E1.00 p&p

J. W. RIMMER

A NEW ADVENTURE IN COOKING! . . . .
..' .

COMPONENTS
Fast Service

.
AND CHIPS FROM :.

- Low Prices - Great Menu ELECTRONICS
. .. . .. .

. .

COMPUTER GRADE
HIGH RIPPLE CAPS

TM_ ICs
Type N LS

74107 32p
Type N LS 5 74109 sop

S

-
-

XTALS

Fraquancy Case POP

D' RANGE CONNECTORS

Ways Plug Sock

TRANSISTORS

2N697 22p AD362 40p 90251A 15p

MF Votts 0Im my, Price pp
1500 100 BO  35 7011

2200 40 50  25 15*
3300 25 50  25 150p
3300 63 115  35 8017

3300 150 100 65 12011

4700 75 1,5  35 190p
11000 25 68 - 50 10011

,9300 16 BO 35 1809
15000 40 115 35 1991160p
MOO 16 BO  50 220p
22000 25 115 3E 25*
213000 25 105 30 270p 80p
HOW 50 145 75 350p 80p

580004 40 115  75 59011 8011

000 16 115  60 57* 80p
38 000 10 145 75 6000 9012

160 000 30 220  30 75* 100p

ALL TYPES NAVE SCREW TERMINALS.

 EX-EOUIPMENT TESTED

7400 10p 159 25p
7401 121 - -
7E02 12P 1511 14P
7403 14p - 16p
7404 14p 159
7405 lip -
7406 32p -
7407 32p -
7408 17p 22p
7409 22p -
740) 15p 19p
7411 - MP
7413 10p -
7414 51* -
7416 27p -
7417 289 -
7420 17p 19p 111p

7423 30p -
7427 34p -
7428 359 -
7430 17p 20p
7432 289 30p

74111 50p
74332 -
74134 -
74,16 195p
74118 75p
74121 28p
74,22 41p
74123 4511 6011

74125 51p
74128 72p
74132 69p
74133 - 25p
7414, 180p
74140 1031
74150 96p
74151 60p 100p
74133 65p
74154 98p
74155 60p
74157 60p 659
74161 90p
74,63 BOp

90p
45p

-
-
-

-
-
-

-
-
-

-
-

-
19 20 6112 HC61.1 30O01

38 401942 H061.1 400p
100 *KHz 11061.1 300p
13000012 B7G 4001

1 0061142 11061-1 3201
2 00M112 HC61.1 200p
4 00MH2 1-1018 2110p

5 00 MHz MC18 280p
6 00MHz MC18 2009
8 001.4612 11018 2009
10 00 MHz 14C18 21)11p

10 25 MH2 14C18 280p
11 20 MHz HC18 200p
20 00 MF12 HC18 280p

DIL XTAL OSC 9 600 MN: 450p
5000 XTALS EX - STOCK
PHONE YOUR FREOUENC V

LINEAR

9 103p 126p
15 117p 201p
25 17* 258p
37 235p 414p
50 290p 546p

25 WAY RIGHT ANGLE P C B
PLUG 255p. SOCK 295p

RAMS

1103 50p
2101-4 430p
4036-4 95p
4027 37555 35011

4116 20ONS 400p
51011_ 45ONS 495p
TMS7114,3, PUG 140p

211511p

EPROMS
375p

2N689 35p BC1OB 10p 16p

2N706A 25p BC109 10p BC327 13p

261136A 25p BC147 7p BC337 13p

2N2646 45p BC148 7p BC338 14p

252904 2* 80149 7p 60348 15p

262906 23p BC157 8p 13C547 12p
252926 7p 90159 10p BC548 8p

2N3053 25p BC167 10p BC549 917

2N3055H 60p BC170 10p BCY33A 120p
BC170A 11p 80242C 800

2N3442 120p (30170C 12p BF258 35g3

253702 8p BC171 10p 13FT60 28p

253703 8p BC171A 11p BFW22 20p

253704 Bp B0172A 1011 B1-1350 280

2N3771 150p BC1726 10p PAJ1000 95p
2,03906 15p BC3172C 10p 6114030 225p
2N4304 20p BC172 10p MPL031 25p

254351 50p 80173C 10p TIP29 4011

2014352 50p BC174B 111p 139298 30p

255447 10p 90182E 10p TIP30A 42p

265449 12p 8020713 15p TIP31 26p
255943 55p BC212i. Sp ITX108 845

P.C.B. EDGE CONNECTORS
Poch Ways Prior

 - AC 60p

7437 35p -
7438 30p 35p
]439 30p -
7440 17p 19p

74,64 120p 110p
74166 1209 -
74170 235p -
74,2 445p -

CA301, 60p
CA30288 100p
CA3(346 65p
GE424 110p

49511
1025p
8509

256355 12511 BC213. Bp I1X3 i 4 20p
icy, g 269 B, 250A 12p

A0161 40p " ' , 1*

36 BD 19011

01 45 BC 24*
0 1 54 AC 110p
O1 85 AC 200p
01 85 BC 40011

0 15 12 AC 75p22p
0 15 25 BC 120p
015 56 BC 32511
0 156 12 PET 151*
0 156 28 BC 190p
0156'36 BC 200p
 A SINGLE SIDED B DOUBLE SIDED

'441 65p -
'4, 55p -
4 P 120p -
44" 456, -

74, 17p -

'454 17p 23p
7470 33p -
747: 28p -
7473 345 -
7474 2ep 32p 369
7475 28p -

741'3 11* -
74/74 85p -
74175 80p 10017Pin,
74180 92p -
74101 150p -
74382 - 90p
74190 859 -
74,91 85p -
74193 B5p 95p
74194 85p -
7419 1 75p -
74198 14* -

LM301 30p
LM32ON 40p
LM3900 60p
MC34138L8 400p
MC14588 45p

NE555 25p
NE556 609
NE567 16513

TE1A673 225p
TL082 85p

15p

I.C. SOCKETS
Prices

' 10p '6 30p
14p 4/ 44p

i,-, lop Wire Wrap
18 18p 14 30p
20 20p 15 38p
24 2511 24 40p

MPU DEVICES
4004 25*

SPECIAL OFFER
4116 200 ns RAMS

3 for £28-50

C SOLD TAG 0 WIRE WRAP
ALL GOLD PLATED EASIL X 3017 TO SIZE

7478 35p -.8, 74241 150p -
74266 - 9511

8085A 999p

VOLTAGE REGULATORS
Type V A Case Price
LM309K  , ' 2 TO3 110p
i M323K  5 30 M3 59*

7805  5 , 0 T0320 50p
7815 5 1 2 T03 ,,011

L/A723 VAN L.51 3511

7486 3411 35p
'489 2005 -

749i 280
'4" 50p -

28p -
6511 -

6*
4' 75p -

741. 130P -
741,,/ 45p -

'4273 2650
742-9 80p
14281 155p
74284 400p
74285 40011
74298 150p
74366 95p
74387 909
74390 - 14*
14393 1951

BRIDGE RECTIFIERS

V Prop
30p

40p
50p

1500

8155C B950
825, 350p
8253 69511

9959
8259A 45p8259A
8 55A 2400p
2652 200p
68509 375p
ni 11 400p
4, 5 1013 400p

Electronic Components
and

Equipment purchased
for cash

Buy Kash Anvers

Please add 50p
Post and Packing

All Prices
Include VAT

BABEL AY(ARDI

MC=- ---
DISPLAY ELECTRONICS 64-66 Melfort Road
Thornton Heath, Croydon, Surrey CR4 7RN
Telephone Orders: 01-689 7702 /01-689 6800

Bona Fide Account Orders Minimum £10.00 Warehouse Open 10-5.30 Mon -Sat 1,000's of Other Items
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Quantum
Electronics

The 102, shown above, must be the most cost-effective pre -amp available. catering for
auxiliary, 2 or 3 head tape and providing a perfect match for any cartridge, moving coil or
magnetic, by using our unique low-cost matching card to define the sensitivity and
cartridge loading. Prudent choice of components and elegant circuitry give outstanding
objective and subjective performance (see Popular Hi-Fi August). The module used in the
102 is available separately, as are suitable mains supplies and moving coil head
amp/modules. There are two matching stereo power amp kits which are supplied with
built and tested circuit boards. requiring only straightforward assembly and point to point
wiring. The new ready -built '0 versions feature separate d.c. supplies for each channel
and other refinements which elevate their performance into the super-fi class but which
are not incorporated in the kits. Our power amp modules and supplies below enable an
amp of high specification to be constructed

*COMING SOON: ACTIVE CROSSOVERS *
102 pre -amp: module only £63.50; built £92.00

45W channel: kit, P2, £100.50; built, 2020 £1 51.00
1 10W/channel: kit, P4, £1 2 6.00; built, 204D £1 8

POWER AMP MODULES AND SUPPLIES
QE 1708. 1704, £31.96
QE 1004, £20.69

M1504, 1508. £35.79 M2603. £50.28
M854. £26.00 M2308, £53.96

We offer a wide range of modules to suit virtually any application with an honest specification unbeatanie at the
price. They ire available in both the popular medium duty '1.1 bracket format for 50 to 170 W 'module rating -
II 50W r.m.s.1 and also in high dissipation versions using various hoalsink combinations. Correct choice of
module allows reliable continuous operation at up to 300W r. m.s. (M2603/MS5/3 ohms) without premature cut
off or the need for external circuitry. Matching toroidal power supplies with single and double d.c. sections are
evailablo. Exemplary specification includes the less than .01°. al IkHz: 30V/uS slew rate. noise below 110dB:
integrally protected against overload and high d.c. output offset: stable into any load

* EXCELLENT TRADE PRICES *
We also build rack mounting power amplifiers, sub -assemblies and special modules to
individual specifications. Please telephone with your enquiry.

NEW DELUXE SPEAKER KITS

SYSTEM 1
£69.00

SYSTEM 2
£89.00

PRICES PER PAIR INC BAFFLES
Have you wondered why the existing sources of speaker kits offer a bewildering choice of
systems, particularly combinations of 200mm bass unit and tweeter? Don't they know
which ones are best? If so. why bother with the rest! Well we have sorted out these super kits
so you can order in confidence, knowing you get our full endorsement of their performance
and value. The kits incorporate professionally finished front baffles with the drive units
already mounted so all the fiddly work is done for you. All that is left to do is to make a simple
box. Crossover networks. foam and terminals are included. Systems 1 and 2 use a 200mm
bass and 25mm dome tweeter from Son Audax. System 2 being a reflex design that we
enthusiastically recommend. System 3 is a competitive 3 -way I .B. using Seas bass and mid
with a Son Audax tweeter, cleverly incorporating a stand at the bottom of the enclosure. as
does System 4. undoubtedly the best kit on the market, using a Volt 250mm bass driver
with a 250mm ABR on the rear baffle (also supplied), a modified Peerless mid and Son
Audax tweeter. We will also be retailing selected drive units at competitive prices, e.g. Son
Audax 200mm bass, 201325J4 E13.50; 25mm tweeter, H0100025, E9.00.
All our prices include V.A.T. and delivery. Export no problem - please send for a specific
quote by return. All equipment can be wired for 110V mains. Please send a large S.A E or
dollar bill for our full information and review reprints.

SWEDEN: LJUD HI -HI, SODRA KASERNGATAN 14 B. 5291 33 KRISTIANSTAD.
USA: OX DISCO. 80X 123. CLAYMONT, DELAWARE 19703.

8 ALBION ST. LEICESTER Tel. 546198

AITKEN BROS.
35 High Bridge,

Newcastle upon Tyne
Tel: 0632 26729

thondar
Test Equipment from Sinclair Electronics

liernouwaiimeas
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PDM35 DIGITAL POCKET MULTI -
METER
LED DISPLAY DC volts (4 ranges) lmV to 1000V AV volts
1v to 500v DC current (6 ranges) 1 nA to 200mA
Resistance (5 ranges) 10 to 20M EGO. E39.95. AC adaptor
E4.25. Padded carrying case £1.95. M N1604 Battery
E1.28. Size 157x76x32mm

PFM200 frequency meter.
LED display. Range 20Hz to 200MHz Accessories as for
PDM35 Size 157x 76x32mm £57.95.

DM235 BENCH -PORTABLE DIGITAL
MULTIMETER
LED display. DC volts (4 ranges) 1mV to 1000V AC volts (4
ranges) I mV to 750V DC current 1i. a to 1000MA
Resistance (5 ranges) 10 to 20MEG0 E60.98. Carrying
case E8.95. AC Adaptor/Charger £4.25. Rechargeable
battery pack £8.95. Size 255x 1 48.40min

DM350 & DM450. BENCH -PORTABLE
DIGITAL MULTIMETERS
DM350 31/2 digit LED display E83.95. DM450 41/2 digit LED
display E114.95. Both provide six functions in 34 ranges. DC
voltage 10pV to 1200V (100uy on DM350). AC voltage
1000V to 750,. DC current lnA to 10A AC current lnA to
10A Resistance 10m0 to 20m0 (100m0 on DM350)
Carrying case £8.95. AC adaptor /charger E4.25. Re-
chargeable battery pack E8.95. Size 255)(148,440mm

SC1 1 0 LOW POWER PORTABLE
OSCILLOSCOPE
The SC110 has a 10MHz bandwidth and sensitivity down to
1 OmV per division Full trigger facilities are provided.
including Bright line and Auto with TV line and frame
filtering £159.85.

TF200 FREQUENCY METER
LCD display The TF200 measures frequencies from 10Hz to
200MHz with a resolution of at least 1 ppm (typically better)
across the whole measurement range £166.75.

TG105 PULSE GENERATOR
The TO 105 is a mains operated 5Hz to 5MHz pulse generator
with independent TTL and 500 variable outputs. Period and
pulse width are each selected by a 6 position range switch
(plus vernier control. E98.75.

CALSCOPE SUPER 6 £186.30
A portable single beam 6MHz bandwidth oscilloscope with
easy to use controls High gain to 10 my/cm and wide time
base range from 1 ps to 100 ms / cm Full specification to
request Professional scopes you can afford.

CALSCOPE SUPER 10 £251.85.
A dual trace 10MHz instrument of the very highest perfor-
mance and quality It has an accuracy of 311 which is
achieved by the use of built-in stabilised power supplies
which keep the trace rock steady over a wide range of mains
fluctuations Full specification on request

Please write or phone for illustrated brochure giving full
technical specifications for any of the thunder' products

IIAINCLAIT.ARD

VISA
AIL

1.

Education Establishment Orders Accepted
PHONE OR SEND YOUR ACCESS OR

BARCLAYCARD NUMBER
ALL PRICES INCLUDE POSTAGE AND VAT
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HAND HELD GAMES
Supersonic Mastermind £21.00
Galaxy Invaders £22.95
Mattel Soccer .

£21.50
ENTERPRISE 4 in 1 [24.95
3 Games and calculator 111 one
'Electronic Mastermind £12.90
U. F. 0. Master Blaster . £24.95
Amaze-A-Tron maze game . E 18.95
Touch Me by ATARI (like Simon) E26.95
Football (two players) £24.95
ZAP missile game .

El 1.95
'DIGITS (like Mastermind) £14.95
Space Invaders £21.95
ALL GAMES HAVE SOUND EFFECTS
EXCEPT 

ATARI video
computer . . . . £99.95
Sargon 2.5 Chess £278.00
Super System 3 Chess £149.95
SPACE INVADERS CART £29.95
STAR CHESS T V Game £63.35
DATABASE Prog. T V Game

NEW £89.95
CHESSMATE 8 Level NEW £59.95
CHESS CHALLENGER 7 £821.00
CHESS CHALLENGER 10 £155.00
VOICE CHALLENGER £219.00
CHECKER CHALLENGER 2 cwocr
CHECKER CHALLENGER 4 £90.00
ZODIAC Astrol Computer NEW £29.95
Snonze Alarm £14 90
EL -MAC 5MHz Scope £139.90
EL -MAC 3" 5MHz Scope £115.00
RADAT 10MHz Scope £169.00
PDM35 E36.50
PFM £52.30

The latest from the U S A

PINBALL WIZARD
* Still available *

Featured in Nov issue of E I

Home TV Game - B/W Kit

Basic Kit £28.90
Contains everything except box and ton

trols
Box & Controls - £6.50. Mains Adaptor

Play 7 games with 4 options on each
game
4 -Pinball games 2 -Basket. 1 -Breakout

Versatile car alarm kit £18.90
See review in Hobby Electronics

November
CHROMA CHIME 24 tune door chimes kit

£10.75 Built £15.95
C B Aerials and Accessories

COMPUTERS - Home,
Business etc.

V ideogenie System 16k £368.00
£458.85

16K E573.86
'RCERER 16K £861.35
RCERER 32K £918.85
PERBOARD II 4K £180.00

UK 101 Kit 4K £205.85
Built 4K £286.35
T RS80 Level 2 16K £409.40
5'/o" Floppy Drive £271.40
Dual Drive £506.00
NASCOM 2 Kit £339.25
HEATH WH89 £1,805.00

.-H WHIZ/ printer LREIR COi
. Kit . £115.00

Built £138.00
... itigent EPROM Programmer

Sharp Software
PRINTERS F..... PI DISCS . BOOKS'

Si... beater's'. Please allow up 1.21days for delivery. All prices lee. of VAT.

61 BROAD LANE, LONDON N.15 4DJ
Da 01-808 0377; Eve 01-889 9736

raiEa=1-
BARCI

NTC

Battery
Tester

Charger
Tests all sizes of batteries
including watch and camera
types. Also tests lamps, fuses
and continuity.
The addition of a 4.5 to 9, volt
DC adaptor converts the XIO
into a useful charger for all
sizes of NICAD batteries.
Complete with test leads, instructions
and 9 volt batters

£13.55
Mel postage and VAT

Suitable AC/DC adaptor
£3.95

N.T.C. SERVICES
331 East Prescot Road
Liverpool L14 2DD
051 228 4690

000v.posty,301::csv%)5 TELEPHONE
vGelPsle'v9 vs LB ELECTRONICSo UXBRIDGE 55399

PCB OFFERS
(1 A) 100 bit shift register PCB.
115mm x 94mm containing 9 X
7491.6 x 7496 and 1 x 7441.
Terrific bargain 85p, p&p 30p.
Data General Nova 3 PCB 4K
memory £40 each + E2 p&p

MPU CORNER
2122 (20Ons). E3. 2114 (45Ons)
E4.50.
Texas Instruments. 2716 single
rail. Brand new. Full spec. £6.95
seen p&p 25p. 2708 (400ns)
£4.50.

MK 1002P (dual 128 bit Shift Reg)
36p.
LM711CH (Voltage Comparator)
30p.

(All Full Spec)
2526 Character Generator (64 x 9
X 9) £2.95 + data & p&p 25p.
MM5240 AA /J Character
Generator E3.50 + data. p/p
25p.
International rectifier SOLID
STATE RELAY type A2402. Out-
put 240 VAC 2.5 amps input 90-
240 VAC/45-200 VDC E8.00
p/p 25p

0 TYPE CONNECTORS
9 Way sockets (solder) 55p.
15 Way: wirewrap plugs only 75p.
50 Way: slot (wirewrap) £1.65.
50 Way: slot £1.45, p&p 25p
25 Way Male to Female with
covers plus minimum 1 metre of
cable (12 way) E4.00 each p/p
35p.

COVERS
25 Way: 75p (plastic). p&p 25p
37 Way 90p (plastic), p&p 25p

DISPLAYS
HP 5082 4 digit DIL display full
spec £1.50 inch, p&p 25p. Large
quantities POA.
MAN 72 7 sag CC £1.25, p&p
25p Burroughs Panaplex 9 Dig. +
skt and bezel £1.00, p&p 25p.
LED 3 Digit DIL 55p, p&p 25p.
Bowmar 9 digit .1 in LED with red
bezel (As used in calculators).
£1.00 25p p&p.

SUPERSAVER 1
Ribbon Cable Headers 16 DIL
Jermyn, gold plated, with cover
45p, p&p 25p.
Ansley Heider plugs. 14 Way
75p, 16 Way 95p, 24 Way
E1.80. (Insulation piercing
type). p/p 25p.
Ansley I/O Header plugs. .lin
26 Way 65p, 26 Way (right -
tinged) 85p. 40 Way £1.00 p/p
25p.

SUPERSAVER 2
Tantalum Capacitors 25 volt. 4.7
uF, 14 for E1.00, p&p 25p.

SUPERSAVER 3
PRICE SMASH FND 500 .5in.
LED displays, full spec 50p each,
p&p 25p, large quantities POA.

SUPERSAVER 5
Battery eliminator 6VDC
200MA 240V AC input ideal for
calculators, radio, etc., give
away price 95p each. Large
quantities P.O.A. p&p 35p.

SUPERSAVER 6
RS 338-383 Miniature Decade
Thumbwheelswitch. £1.65, p&p
25p.

SUPERSAVER 7
SN74116 Dual 4 Bit !etch 75p,
p&p 25p.
SN7418 Arithmetic Logic Unit,
80p, p&p 25p.
SN74194 4 Bit Register, 50p p&p
25p.
SN74198 8 Bit Shift Register, 75p
p&p 25p

SUPERSAVER 8
ITT 4.c. 250b brand new full
spec £7.50 each p&p 25p.

SUPERSAVER 9
5 digit 7 segment DIE LED .11"
displays 4 for £1.50 p/p 25p.

SUPERSAVER 10
9 way male /female connector.
ELCO 8129. 0.1 inch pitch, gold-
plated PCB mounting, ideal for
bussing two PCBs together.
Superb value, 35p, p&p 25p.

SUPERSAVER 11
74LS266 50p. 74LS245 £2.40.
74LS240 £1.00. 74S260 35p.
P&P on all above 25p.

SUPERSAVER 12
TMS 3128NC Static shift register.
£1.50, p&p 25p.

SUPERSAVER 14
Recording Designs Ltd digital
cassette deck. 50-1 0 0 Baud
RS232 240V input. A professional
superb deck. £68.00, p&p £2.00.

SUPERSAVER 15
5K multiturn trimpots, PCB moun-
ting, per box of 14 £2.50, p&p
25p.

SUPERSAVER 16
Yet another star bargain. Astec
UM111E36 modulator 65p each,
p&p 25p.

LEDs (Full spec.)
TIL209. red 10p. 0.2in. red 12p.
0.2in. green 28p. 0.2in, yellow
28p.
RL54 red Axial lead. 15p.
P&P on all above 25p.
VERNITRON Ceramic filters type
FM4 10 yMHz 46p, p&p 25p.
TRANSISTORS, 8D236 40p,
BC183L 10p, 8E195 10p.
TBA 8105, with data, 85p, 4 -way
Dil switches. 75p. MC1303 Dual
Stereo preamp with data. £1.25.
Tin. Nylon cable ties 100 for
£1.50. All p&p 25p.
NEW SN76477 (Yes. back in
stock). Sound Generator IC (Train,
plane. explosion, laser gun, etc.).
with data E3.25, p&p 25p.
PCS KEYBOARD, 6 5mm x
82mm. 18 key Clickers less Key
tops, ideal Hexadecimal use 35p,
p&p 25p.
CAPACITOR SCOOP. 1.600uF
at 10v. 160uF at 25v. Axial lead. 2
dozen for El + 25p p&p.
MINI FANS 80mm X' 80mm
approx. 115v. Brand new. £4.50
+ El .00 p&p.
IEC mains chassis plug 76p suit-
able socket 35p, p&p 25p

GIVEAWAY
22 pin low profile dil socket,
gold plated.

12p EACH
p&p 25p

Just arrived. ITT 2082 Data
Modem. Brand new and boxed,
with manual. 600/1200 Baud.
Data Modem to CC ITT. V24/
RS232C. Channel centre
frequencies 1300 and 1700Hz
(600 Baud) or 1300 and 2100Hz
(1200 Baud). Synchronous or
asynchronous operation over 2
or 4 wire, switch or dedicated
lines, built in stiff and lines test
functions. Some of the best
equipment we have ever
obtained. £115.00 each, p&p
£3.00. (Fraction of original
cost).

IC HOLDERS (Low -profile)
8 Dil 12p 14 Di 15p

16 Dil 17p 18 DII 20p
22 Dil 28p 24 Oil 35p
28 Dil 45p All p&p 35p

WE STOCK a vest range of TTL.
CMOS. some 74LS. MINIATURE
TOGGLES. etc.
PSUs. We have a large stock of
power supplies at very realistic
prices (callers).

RELAYS
ITT 700 ohm Single pole
changeover. 45p. Banor resettable
double pole changeover 12V E1.
Both p&p 25p.

CIRCUIT BREAKERS
4450v AC 65v DC 0.5A 50p; ditto
7A 80p, p&p 25p.
ALLEN KEYS, 7/16in Sp; 12 for
50p; p&p 25p.
ASR33 (with tape punch reader).
generally overhauled. £1115.00
inc. of VAT.
CENTRONICS 101A Dot Matrix
printer. Fully overhauled. 165
char/sec. £450.00 inc. VAT.
Carriage at cost. As above dual
heeded 300 char/sec £650 inc.
VAT.

C.P.U. TYPE 10660. These de-
vices are brand new. supplied with
comprehensive, data sheet for
experimental use or hang them on
your Christmas tree! 4 for E1. p&p
25p.

ICL POWER SUPPLY (ex-
change units) 240V AC input.
Output +24V at 2 amps DC,
-24V at 2 amps DC (adjustable
to 12V) +5V at 4 amps DC
-100V DC and 6.3V AC.
£12.00. Callers only.
Terms cash with order (official
orders welcomed from colleges,
etc). All enquiries s.a.e. please. All
prices inclusive of VAT, unless
otherwise stated. Postage as
shown per item.
FOR THE PROFESSIONAL
USER. CP Clare Keyboard
switches with buttons (blank) 65p
each p&p 25p
BURROUGHS keyboard, 96 key
station. On -board crystal and
TTL. Brand new and boxed.
500nan X 190mm. At the time
of advert no data. No keytops at
all. Clare pander. Reed
WitC*111. Bargain £12.00 each,
p&p £1.50.
PLEASE DO NOT ORDER GOODS
FROM OLD ADVERTS. PHONE
BEFORE ORDERING.

SURPLUS STOCKS
PURCHASED

FOR CASH
LB ELECTRONICS
11 HERCIES ROAD

HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND

All enquiries e.e.e. please
Telephone answering machine

service out of business hours.
New retail premises. now open
Mon. Tues. Thurs, Fri. and Sat.
9.30-6.00 Lunch 1-2.15 week-
days. Closed all day Wednesday.
We are situated just off the A40
opposite Master Brewer.

ALL PRICES
INCLUSIVE

OF VAT

UXBRIDGE
55399

All components it.
spec.

1.1111MI
BARCLAY( ARO

111==.1)
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GREENWELD
443A IMIllbrook Road Southampton SO1 OHX
All prices include VAT @

SLIDER POT SCOOP!!!
Made by Piher. types PL40CP & PL60C. Silly
prices for superb goods.
PL40CP - 69 X 16 X 9mrn. 40mm slide -length.
220R. 2k2 or 10k lin only. Prices any mix) 1-24
20p. 25-99 17p; 100+ 14p.
PL60C - 84 X100 7mm, 60mm slide length 5k.
10k 22k and 100k log only Prices any mix)
1-24 25p; 25.99 22p; 100r 17p.

BUZZERS, MOTORS
& RELAYS

2401 Powerful 6V DC buzzer all metal construc-
tion 50mm die x 20mm 70p.
2402 Miniature type buzzer. 6 9 or 12V, only
22 x 15x 16mrn Very neat 53p
Z450 Miniature 6V DC motor, high quality type
32mm dia 25mrn high, with 12mm spindle.
Only £1.
A372 Audible Warning device - solid state circuit
drives high efficiency transducer to give high
output Voltage reqd 4-180 Can also be driven
direct from TTL or CMOS Module size
45021 x 12mm Comprehensive data supplied
E1.50
W892 Heavy Duty 12V relay, ideal for car use -
single 1 5A make contact. Coil 25R un sealed metal
can with mounting bracket 85p.
W890 DIL Reed relay SPCO 2 4-10V 200R coil.
Only E2.20.
FSRA60 Latching relay 2 X 10A contacts. 1M,
1E1 Coil is 250R, and rated 60V ac, but works on
18-24 DC. Solid Ecapsulation with screw ter-
minals makes it ideal for use. E1.20.

REGULATED PSU PANEL
Exclusive Greenweld design - better spec than
anything on the market being offered at the price
Panel 110 x82 x 33mm high contains all com.
ponents including bridge rectifier and smoothing
capacitor Ready built and tested - lust add a 30V
2A transformer and two pots for a fully variable
voltage and current supply
SPEC Output voltage 0.28V

Output current 20mA-2A
Source Impedance OR I

Open circuit ripple I OmV
Send SAE for full details of the many ways this
useful module can be used. together with price list
of parts for various options Only E6.75

1N4004 & 6 DIODES
Special purchase of 1A roc's, Russian made
Packed in boxes of 300, £8.50 per box. 4 boxes
E30.00; 10 boxes E75.00

DISC CERAMICS
0 22uF 12V 9mm dra Ideal for decouplmg 100
for 1E2.75; 1000 E20.00.
0 05uF 12V 15mm due 100 £1.50; 1000
E12.00. Pack of disc ceramics. assoned values
and voltages - 200 for E1.00

TRANSFORMERS
Mains primary 50V 20A sec £20.00. Mains pit
110V 15A sec £30.00; 20A E40.00.

P.C. ETCHING KIT Mk IV
The best value di etC1-iirig lots on me market -
contains 100 sq ins copper clad board 115 Ferric
Chloride. Etch resist pen. abrasive cleaner. two
miniature drill bits. etching dish and instructions.
All for E4.95.

1981 CATALOGUE
Now in the process of compilation available NOV
75p will reserve you a copy sent as soon as
printed

15% - just add 40p post
BUY A COMPLETE RANGE OF
COMPONENTS AND THESE

PACKS WILL HELP YOU
ALL PACKS CONTAIN FULL SPEC. BRAND NEW
MARKED DEVICES - SENT BY RETURN OF
POST. VAT INCLUSIVE PRICES

6001 50V ceramic plate capacitors 5%. 10 of
each value 22pF to 1.000pF, total 210 (3.59.
6002 Extended range 22pF to 0 1,F, 330 values
£5.53.
K003 Polyester capacitors. 10 each of these
values 0.01. 0 015. 0.022. 0.03.3. 0 047.
0.068. 01, 0 15, 0.22. 0.33. 0.47,, 110
altogether for E5.07.
6004 Mylar capacitors, mm 100V type 10 each
all values from 1.000pF to 10.000pF Total 130
for £4.05.
K007. Electrolytic capacitors 25V working small
physical size 10 each of these popular values 1.
2.2.4 7. 10, 22.47, 100,F Total 70 for £3.59.
K008 Extended range. as above, also including
220. 470 and1000,F Total of 100 for E5.06.
K021 Miniature carbon film 5% resistors CR25 or
similar 10 of each value from lOR to 1M. E12
eerier Total 610 resistors £6.15.
6022 Extended range. Total 850 resistors from
10 to 1 OM E8.50.
K041 Zener diodes 400mW 5% BZY88. etc 10
of each value from 2 7V to 36V, E24 series. Total
280 for E15.37.

CALC CHIPS 60p!!1
New full spec. supplied with data Type MK50321
- full function inc memory Only 80p

DISPLAYS
8 and 9 digit 7 -segment bubble type.for
above chips - most have minor faults,
dud segment, etc. Mixture of 2 or 3
different types with data 5 for E1.00

NICADS
Ex -equip size C apipon El each; 10 for E8.00

COMPONENT PANELS
Z525 Contains 11 800mA 60V 255061 SCRs.
11 6V8 tenets 11 1 N4004 diodes plus Rs. Cs.
etc Only £1.
Z529 74 Series ICs - Gates and complex logic.
20 asstd. ICs on panels E1; 100 ICs E4.
Z527 206V reed relays 6x 25030 or 2S230
6 x 400V rects. plus Rs. Only 617p.

TTL, LINEAR, OPTO
All new lull spec - Fairchild7SGS
TTL. 5400, 5401. 5402, 5403, 5404. 5405.
5410,5421. 5430. 5450, 5451, 5453. 5460
- All 12p es. 5470. 5472. 5474. 5475. 5476.
5480, 5486. 5490. 54107, 54121. 54122 -
ell 20pee. 5482. 54126 - 40p ea. Others (74S.
HI on B/L 12 (SAE please)
LINEAR: 9665 or 9666. 7 a 50V Darlingtons in
16 DIL 60p; 75452 or 4 dual periph driver 70p;
061444 7 CMOS P -channel buffers. 15V 16 DIL
24p.
OPTO. Isolators. FCD831 60p; TI L 1157118
50p; FPE100,' 106 Infra red LED £2.50; END847
7 seg 0 8" CA E2.00; END850 CC £2.00. (Data
on request for linear & opto devices)

VEROBLOC BREADBOARD
New from Vero. this versatile aid for building and
testing circuits can accommodate any size of IC.
Blocs can he joined together Bus strips on X & Y
axis - total 360 connexion points for lust £4.15.

BULK SUPPLIES
All new full spec devices. Prices are for a
minimum of 100 of any one device end
exclude VAT, which must be added at 15%.
Minimum order value from this section is
810 +VAT + post. VAT receipt on request.

RESISTORS
Mm hzW 5> carbon film 1R -10M (10'x over
1MU. all £6.00. 1 000
The following values only at £3.50, 1.000, per
value 4R7. 802. 18R. 39R 56R. 220R, 1k 4k7,
18k 33k. 39k 47k. 220k 390k. 560k. 680k.
820k

MIN. PRESETS
0 1W miniature type. open construction. All
values from 10013 to 1M. vertical or horizontal
mounting All at.042.
The following values only at .03 470RV 470RH,
500RH I kH. 1k5H 2kV. 2k2H. 2k5H. 4k7H
Also some Piher enclosed type at .042 150139.
20008, 2kV

POLYESTER CAPS

01 400V C296 .025
015 2509 C280 .025
022 400V C260 .025
068 250V Advance .025
22 250V 0280 .035
22 250V Advance .035
22 100V Minibox .035
47 250V C280 .05
47 160V C296 .04

1 0 250V C280 .055
1.5 63V Ftlmcap .065
2.2 160V Filmcap .096
3.3 100V Wima MKS .15
4.7 100V C261 .195
4 7 100V Wima MKS .235
6.8 100V Wirna MKS .285

LED's
3mm red .055 5mm yellow .09
3mm yellow .08 5mm green .09
3mm green .08 3mm clips .02
5mm red .06 5mm clips .02

TANT BEADS
1 5.35 .06
3 3 25 .08
10 25 .15

POTS
5k lin 100k lin 220k lin 500k log 1M lin All
with std bush and spindle .14.

ELECTROLYTIC CAPS

MINIATURE CERAMIC CAPS
Thompson. CSF miniature type in the following
values
3 9pF. 4 7pF. 22pF 33pF. 47pF. 47pF. 68pF.
82pF. 100pF, 560pF'. 2700pF t All 5% except

Prices up to 82pF E771000
2 2'250 .028 47.63 R .045 100pF Ell / 1000
22 63 A .032 100 6 3 A .020 560pF E6/1000
4 7 10 R .022 100 35 Ft PC .035 27000 8971000

' 4 7. 25R .028 720 16 A .055 Samples on request Mae Pleasel
4 7 50g .034
10'16 R .030

220 25 R .065
220 70A Mallard mm ceramics

10. 250 .032
10 25 R PC .022
10. 25 A .035

.075
330 50A .075
330 100A .085
470 16 R .080

33pF 5% 100V E7 i 1000
330pF 2% 100V ES / 1000
3300pF 10% 100V £13/1000

10 50 A .040 470 100 RC Manner r71111 CeronlinS
10 100R .042

.150
1000 40 A .230 330pF 5, 63V E7 / I 000

15. 40A .030 1000 63 A .280 022uF 63V 814/1000
22 10 11 .021 2200 10 A .080 Lemco 047uF 63V 81871006
22 256 .025
22 25 R .027

2200 25 A .280
2200 40 RC SEMICONDUCTORS

22 63 A .040
.350

3300 '10 A 741 .12 555.19 7401 .08 7405.09 74/74
33. 16A .022

.090
3300 25A .21 4001 .17. 4011 .17 SI signal diodes like

47 6A .015
.180

4700 10A 154148 by TI on bandoliered reels of 10k ESO ilk
47 25A .032

.100
4700/25 RC £10) 1N4002 E215/k. IN4006 £34/k. 1N4007

47 35 .038
.250

4700/40 RC E36 k Ge signal diode DK 14 £20. k SCRs
47 40A .045

.35
10000/15 RC .250 2P4M (C10601 4A 400V .28 2N5060 8A 30V

.15 CR201 1A 2000R = radial leads
A -axial leads

R PC -short radial
leads for PC mounting

.18.
See July s advt for transistors send sae for latest

RC= Ian coded Car bulk buyers list

LCD QUARTZ WATCHES 1

Special Offer: Gent's LCD Alarm
Slim Gent's Chronograph .

Gent's Alarm Chronograph
Musical Alarm Chronograph. Plays Yellow Rose of Texas
Slim Musical Melody Alarm Chronograph
Gent's 5 Function LCD
Ladies' 5 Function LCD
Ladies' 5 Function Sugar-coated oval face or square face. Silver or gold colour
Ladies' Dress 5 Function, oval or square face, silver or gold colour .

Christmas Stocking Filler. digital Mickey Mouse watch. Ideal for the kids
Add 35p P. & P. to all items

Gent's Quartz Analogue with Calendar

Money -back guarantee if returned within 14 days

D. K. SUPPLIES 5A
HALFPENNY LANE
PONTEFRACT, W.

YORKS
(S.A.E. for fuller list and brochure)

Prices include VAT

Only E7.50
E7.50

810.50
E13.25
E13.25

£4.50
£5.50
£8.25
£9.50
E7.00

£18.95

PLEASE MENTION

ETI WHEN REPLYING

TO ADVERTS

QUESTION?
1 Is your hobby home computing or electronics?
2. Do you understand the application of IC's, Transistors.

Diodes, etc?
3. Have you used or applied analogue or digital techni-

ques?
4 Are you applying TTL Logic to your home computer?
5. Are you programming your home computer using

simple software techniques?

If the answer is YES to any of these questions then why not
consider turning your hobby into a career - applying your
knowledge to servicing electronic equipment ranging from
basic terminals and data processing machines through to
advanced micro -processor systems.
We will train you through to advanced technology at the
company training school, fitting the individual in at their
own level.
We have vacancies over the whole of the U.K. especially in
the London area, with the successful applicants working
from home, usually in a radius of no more than 60-70
miles.
We supply all tools and test equipment, plus a company car
which is available for private use.
If you are interested, then why not contact Mr. C. Mark-
lew on 0249 813771 to discuss your own career oppor-
tunities in confidence. or write to:

KODE SERVICES
LIMITED

Station Road, Caine, Wiltshire
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ETIPRINTS
ETIPRINTS are a fast new aid for
producing high quality printed
circuit boards. Each ETIPRINTS
sheet contains a set of etch
resistant rub down transfers of
the printed circuit board designs
for several of our projects.

Shown below is the listing for
the last year's ETIPRINTS.

038 Buffer
Moving Coil Preamp
Process Controller

039A Hum Filter
Logic Probe

039B Long Period Timer
Rain Alarm
Touch Switch
Flash Trigger
Pseudo Random
Noise Gen

Jan 8C

Dec 79

Dec 79

039C Function Generator Dec 79

040A ETI 80 - VCO
and VCLFO

Feb 80

ETIPRINTS are made from our
original artwork ensuring a neat
and accurate board. We thought

ETIPRINTS were such a good
idea that we have patented the

system (patent numbers 1445171
and 1445172).

PARTS LIST

040B ETI 80 - PSU
Tuning Fork
Filter
Coin Toss

041A ETI Audiophile
ETI VCA
Signal Trace
ETI HC
Electromyogram

041B VCM
Heater Controller

042A 300W Amp Module

033 Fuel Level Monitor,
Alarm, Screen Controller
Dynamic Noise Reducer

Earlier sheets are available,
ring for details.

Feb 80 042B Touch Dimmer,
Battery Charger

Apr 80

RC Guardian
(Top, Bottom)lEt2

Mar 80 043 IR60 preamp,
Receiver, PSU,
Servo Tester,
VU-PPM

May 80

044A IR60 Function June 80
Board (Top & underside)

Mar 80 Control Circuit,
Line Transmitter,
Tape Response Meter

Apr 80
Ohmmeter

04413 FM receiver June 80
Sep 79 PSU & Monitor Amp

Drum Synth
(function board)

HOW IT WORKS

Lay down the ETIPRINT and rub
over with a soft pencil until the

pattern is transferred to the
board. Peel off the backing sheet

carefully making sure that the
resist has transferred. If you've

been a bit careless there's even a
'repair kit' on the sheet to correct

any breaks!

ETIPRINTS
BUY LINES
ORDER TODAY
Send a cheque or PO (payable to ETI Magazine) to
ETI PRINT, ETI MAGAZINE 145 Charing Cross Road,
London WC2H OEE Price £1.20p
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RATES
1-3 insertions £7 per scc
4-11 insertions £6.50 per scc
12 insertions £6 per scc
24p per word (min. 15 words)
Box No. of application

11111111111/111/4111111

All advertisements in this section must be

(-Q
pre -paid
Closing Date:- 1st Fri. month preceding
publication

Advertisements are accepted subject to the terms
and conditions printed on the advertisement rate
card (available on request).

SEND TO:- ETI CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002

UK1 01

ADD-ON
COLOUR
SYSTEM

NASCOM 1 & 2

DAllLING COLOUR GRAPHICS FOR 88101 & NASCOM

Professional bit -addressable 'pixel' system
3072 colour cell definition
8 Colours foreground + 8 background

 FREE SOFTWARE Plot, Line. Circle (Basic + 2801
Animated Demonstration Program
Modulator included for use with normal TV

KIT: only £45 Built & Tested: only £60
Also available separately'

COLOUR MODULATOR

 R O B inputs. PAL/UHF output ..;. :....I.4,,v_, ,...: --.7,tii:
 Unlimited colour combinations .----.2,-,..11._'t _CZ, --
 TTL etc interface details supplied
 1000's already in use!

KIT: only £12 Built 8 Tested: only £18

- please add VAT at 15% to all prices
- Barclay/Access orders accepted by telephone

WILLIAM Dower House. Billericay Road. ,C11,11.4

Herongate. Brentwood. m.o.
STUART Essex CM13 380.

SYSTEMS Ltd Telephone. Brentwood 102771 810244

ELECTRONIC KITS. Largest range of kits in
the U.K. Everything from Stroboscope Lights
to Transmitters, at unbeatable prices - send
S.A.E. for free catalogue to: Eastling Elec-
tronics (Kits), 64b Hawthorn Road, Winton,
Bournemouth.

MAPLIN PIANO I.C. KIT, still sealed in
original packing. Project never begun. £25.
Derby 512015.

ASSEMBLY & WIRING SERVICES
P.c.b. assembly. Panel wiring Video game/home
comp. assembly. Design Development. Q.C. /
Insp. /Test. Prototype. Pre -Production etc.

LARGE/SMALL BATCH or HOBBY
For these and general services at competitive rates

contact
BRAINTREE MICRO LEISURE LTD.
92 Manor Street, Braintree, Essex

Phone Three Rivers 28196 (STD 03763)

WIRRAL SEMICONDUCTORS. D.C. /
A.0 Converters. VP5 derives - 5v. from +
5v., 595p. 5/12D derives ± 1 2v. from
single +5v. input dimensions approx. 20mm
+ 30mm x 10mm, 995p. DS318 5/
500MHz power splitter 495p. TTL: 74154
95p. 8242 50p. CMOS: 4016 30p. 4023
25p. 4047 95p. 1702A Eprom 425p. 3/8"
square screwturn pots., 10K, 20K, 95p.
CD5/25 trimmer 3.5pf to 25pf, 95p.
AX121B-4 14 -pin dil Reed relay 5v. opera-
tion, 95p. Data sheets available on request.
Orders less than £5 add 30p post. 177
Brookdale Avenue, Greasby, Wirral, Mer-
seyside L49 1 SR.

SHARP COMPUTERS
NEW LOW PRICES

Pocket Computer PC121 1 complete with cassette
interface. CE 121 E108.95.
MZ80 Computer 20K E504.85 -48K E573.85
MZ80 P3 Line Printer E585.50. MZ8OFD Disc Drive
£885.50.
M280 I/0 Expansion Interface E109.25.

All prices include VAT and UK delivery
ELKAN ELECTRONICS
28 Bury New Road. Prestwich

Manchester M25 8 L D-- - 

HP -41C PROGRAMMABLE CALCULA-
TOR plus two memory modules and soft-
ware. Five months old. The lot for £220
o.v.n.o. Telephone Fareham 280042.

T.T.L. LOGIC PROBE. Suitable for testing
computer boards or single chips; send £9.90
or telephone: C/Card No. (095389) 420, R.
A. Eng., Forncett End, Norwich.

PRINTED
CIRCUITS

and

HARDWARE
Comprehensive range Constructors Hardware
and accessories

Selected range of popular components
Full range of HE printed circuit boards
normally ex -stock, same day despatch at
competitive prices
P C Boards to individual designs
Resist -coated epoxy glass laminate for the
d i y man with full processing instructions (no
unusual chemicals required)

Alfac range of etch resist transfers and other
drawing materials for p c boards

Send 1 Sp for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASONS ROAD
STRATFORD-ON AVON
WARWICKS, T. 4879

SAFGAN Presents DT -400 Series from £159 + VAT

HIGH QUALITY DUAL TRACE OSCILLOSCOPES
AT PRICES EVERYONE CAN AFFORD

Model DT -410
Model DT -412

Model DT -415

4" CRT 5mV
4" CRT 5mV

4" CRT 5mV

10MHz @ E159 + VAT
12MHz @ E172 + VAT

15MHz ei £185 + VAT
SPECIFICATION FOR ALL MODELS

* CH 1, CH2.5mVicliv-20Vidiv in 1 2 col. 1; 2) 5 steps *TRIGGER) Level Control. )). Slope
* BANDWIDTH 10MHz (DT -410), 12MHz (DT -412) Bright Line AUTO NORMAL, TV Triggering
* BANDWIDTH: 15M HZ IDT-415) CH 1. CH2 0.5div, EXT. Trig. 100mv
* TIME BASE: 0.5us/div-2.00ms/div in 18 cal 1/2/ 5 steps. *Z Modulation

X5 Expansion to 100 ns/ My *Graticule blue, ruled 8x1Odiv (6.4x8cm2)
X5 Multiplier to 1sidiv

* XY FACILITY' Matched Inputs X = CH1 Y =CH2

alk, a fat

tit site fit*
a .1. I l 66

*Size: H215mm W165mm D280mm Weight 4.5kg.
PROBE (X1-REFX10) (11 50 VAT

Orders to. SAFGAN ELECTRONICS LTD. (Goods - 1 5% 4-£3 P&P)
56 BISHOPS WOOD, ST. JOHNS, WOKING, SURREY GU21 3Q8. Tel. WOKING 69560
Official Government and Educational orders accepted it WOKING 66836

DT -400 Series

Distributors required. Please enquire
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BEST OFFER EVER
Camera Kit, Lens,
Vidicon Er Modulator

+ P/PE3.45 (inc. VAT) A
Optional extra manual
E6. Total £1 29.95

CROFTON
Tel: 01-8911923 detForails

full

OSCILLOSCOPE £12. Easy -build converter
plugs into TV aerial socket and converts to
large screen oscilloscope. (Components cost
under £12). Circuit and plans £3. - Kerr, 27
Coles Road, Milton, Cambridge, CB4 4BL.
(Callers by appointment.)

TRANSFORMERS MANUFACTURED to
specification, many popular types ex -stock.
Fast turn around on volume production. Send
enquiries to Louth Transformers, Queen
Street, Louth, Lincs. Tel: (0507) 606436.

OVERSEAS MERCHANTS ATTENTION.
Doorbird sings out a warning when doorknob
is touched. Entry -alert plus burglar alarm. IC
new design. Reliable long-lasting battery.
Sample £3.75. Details: G.P.O., 12022A,
Hongkong.

If it's a case of making your project
look good, then use one of ours.
Simply send a S. A.E. for
Details and prices.

TRACE ENQUIRIES
INVITED.

H. M. ELECTRONICS
271a/275a Fulwood Road.

Broomhill
Sheffield S10 3BD

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require battery
(power cell) replacement at regular
intervals. This kit provides the.
means. We supply eyeglass, non-
magnetic tweezers, watch screw-
driver. case knife and screwback
case opener Also one doz asson
push -pieces. full instructions and
battery identification chart. We
then supply replacement batteries
- you fit them. Begin now Send
E9 for complete kit and get into a
fast-growing business Prompt
despatch

40". Li

BOLSTER INSTRUMENT CO. (ET19)
11 Percy Avenue, Ashford, Middx. TW15 2PB

SCOOP OFFER
PINBALL WIZARD

As featured E.T.I. November 1979

Complete kit of Electronic Parts inc. P.C.B.

ONLY £16.50. incl. del.
PLUS

FREE MAINS ADAPTOR
Hurry whilst stocks last -

Normal price of this kit and adaptor £32.80

Mail order only from.
I. T. Clarke, 2 Service Bay, Staple Tye

Harlow, Essex
Note: Kits do not include case or controls

SPEED - VERSATILITY - ECONOMY

Designed originally for logic wiring applications, it Is now
accepted and used extensively throughout industry, education
and research. ROADRUNNER Is used by hobbyists, students,
technicians, designers and engineers, to carry out work on:-
P.C.B. REPAIRS 'ANALOGUE BREADBOARDING 'SIMPLE
LOGIC WIRING 'COMPLEX INTERCONNECTING OF MICROS
AND MEMORIES.

EURO INTROKIT E16.70. PORJECT KIT £8.18.
MINIKIT (A) £7. PENCIL WITH LOADED EISE" BOBBIN
E2.81 WITH T.C.W.BOBBIN £2.76. STRIPS: GLUE
FIX 20 /PKT. 6" LONG £3.20. HIGH DENSITY
GLUEFIX 20 /PKT. 6" LONG £3.20. PRESS FIX
20 /PKT. £3.20. SINGLE HIGH DENSITY D -SIDED
EUROCARD £5.18. SINGLE SIDED £3.80. DOUBLE
HIGH DENSITY D -SIDED EUROCARD £8.80. PROJECT
CARD E2.50. BOBBINS: BLUE 4 /PKT. £2.12. GREEN
4/ PKT. E2.12. GOLD 4/ PKT. E2.12. PINK 4 / PKT
£2.12. 1 OF EACH COLOUR E2.20. TINNED COPPER
2 / PKT £0.98. ADHESIVE £0.41. SOLDERING IRON
420 C E5.52. REPLACEMENT WELLER TIPS - PTAA8
430' C E1.40. PTAA9 480' C E1.40.

Please add 40p for P&P + VAT to all orders

FOR FURTHER INFORMATION ON
ROADRUNNER PRODUCTS SEND

LARGE S.A.E. TO:
T. J. BRINE ASSOCIATES
FREEPOST, Haslemere. Surrey GU27 3131.

HALF-PRICE MEMORIES. 4k x 8 -bit
static ram boards £50. 4k X 8 -bit prom
boards (1702A) £30. 1 702A proms £2.50
each. All assembled and tested. Phone Chip-
ping Sodbury 317626 (evenings).

TELEPHONE ANSWERING MACHINES,
Super Phones, Radio Phones, etc. Ring
C.W.A.S. 0274 682674.

INTENSIVE COURSES IN

BASIC
AND

PASCAL
including hands on mini -computer opera-

tion

These intensive courses are intended to
instruct from minimal knowledge to an
operational capability of computer pro-
gramming.
Courses are fully residential, allowing
maximum time for instruction and pro-
gramming.

BASIC - Weekends from Friday Evening
to Sunday Afternoon.

PASCAL - Weekdays Monday Morning
to Friday Afternoon inclusive.

For further details, dates available, fees
Phone (0401) 43139, or write

CLEVELAND BUSINESS SERVICES
(Dept. ETI-2), Cleveland House

Routh, North Humberside HU17 9SR

BARGAINS FOR THE QUARTZ
ELECTRONIC HANDYMAN

BRANDED QUARTZ
ALARM CLOCKS

ORIENT/PRESIDENT KIENZLE/PRESIDENT

JAPANESE
GERMAN

tl
(2)

Returned to Service Department within guarantee
period
111 Recommended price when perfect £12.95. To

facilitate repair 5 offered for £11.95 inclusive of

VAT

121 Recommended price when perfect £12.9.5. To
facilitate repair 5 offered for £11.95 inclusive of
VAT

These will be sold as received from our customers wiry
the existing fault(s) and without guarantee.

UK ONLY
Discounts available on large bulk purchases.

PR ESCOTT CLOCK &
WATCH CO. LTD.

Prescott House, Humber Road, London NW2 6ER

efirOUIT D'ESIG'N, PrototypecciniffuCtion,i
Analogue or Digital, Single Circuits or Com-.
tplete Instruments / Systems. Write A.. .l_:,

C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1 ET or Phone Bradford -on -Tone (082-346),

'536.

COPPER CLAD BOARD, double sided fibre
glass, 6" x 6", 70p, 12" x 6" £11.40. Also
complete PCB service from Artwork to Pro-
duction. H.C.R., 1 Bankside. Off New Street,
Chelmsford.

ETCH RESIST TRANSFER
KIT SIZE 1:1
Complete kit 13 sheets bin. x 41/2in E3, with all symbols
'or direct application to P.C. board. Individual sheets
30p each. (1) Mixed Symbols (2) Lines 0.05(3) Pads (4)
Fish Plates and Connectors (5) 4 Lead and 3 Lead and
Pads (6) DLLS (7) BENDS 90' and 130' (8) 8-10-12
IL 0 5. Cans (9) Edge Connectors 0.15 (10) Edge
'..onnectors 0 t it 1) Lines 0.02 (12) Bends 0 02 (13)

Lin.c

MAIL ORDER P.C.B. COPPER
CLAD BOARD 1 /16"
2" x 12" 11 Pieces for El 4- Post 50p
3" x 12"8 pieces for El + Post 50p
4" a 12" 6 pieces for £1 + Post 50p
5" x 12" 5 pieces for £1 + Post 50p.
6" a 12" 4 pieces for £1 + Post 50p.
7" x 12" 3 pieces for El + Post 50p.
8" x 12" 2 Pieces for £1 + Post 50p.
2" x 16" 9 pieces for El + Post 50p.
3" x 16" 6 pieces for El + Post 50p
4" x 16" 5 pieces for £1 + Post 50p.
5" x 16" 4 pieces for £1 + Post 50p.
6" x 16" 3 pieces for £1 4- Post 50p.

PAXOLI N INSULATION
BOARD
1/32" 5" x 16" 8 pieces for Et + Post 50p
1 / 16" 5" x 16" 5 pieces for £1 + Post 50p.

FRONT AND REAR PANEL
TRANSFER SIGNS
All standard symbols and wording Over 250 symbols.
signs and worlds. Also available in reverse for perspea,
etc choice on colours, red, blue. black or white Size of
.heel 12- x 9" Price E1.20.

GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES
Available also in reverse lettering, colours red blue
Hock or white. Each sheet 12" a 9" contains capitals
ower case and numerals Vii" kit or 1/4" kit, E1.20
ornplete State size.

All osiers despatched promptly.
All post paid

Shop and Trade enquiries welcome
Special Transfers made to order

E. R. NICHOLLS

P.C.B. TRANSFERS
DEPT. ET12

46 LOWFIELD ROAD, STOCKPORT, CHESHIRE
061480 2179
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CENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE

JUST LOOK!
Order No
100 ALARM TRIGGER MODULE. 100% Solid State. Battery
operation. Pos & Neg. Rings. 111-/C for 4 -wire contacts. N / 0 for
Mats, etc. One Amp Switching Capacity Only E9.95
210 Quality White Flush fitting 4 -wire MAGNETIC REED
CONTACT-rmatching magnet £1.10
220 Surface 4 -wire MAGNETIC REED CONTACT £1.50
240 PRESSURE MAT, Standard sue 4 -wire 30"x 15" E2.20
250 PRESSURE MAT. Stair sue 4 -wire 23"x61/2" E1.73
260 VIBRATION DETECTOR, Pendulum type in Ivory Case with
contacted Lid sell -adhesive backing. Adlustable sensitivity E3.50
360 SIX INCH UNDER DOME BELL

. 68.95
390 BEST QUALITY BELL HOUSING. PVC coated metal, not to
be confused with the cheaper decoy covers. Fully signwritlen with
our Centurion Insignia E9.50
400 DECOY P.V.C. BELL COVER E6.60
Note. All equipment operates on 12 Volts DC.
710 SCOOP Offer SMOKE ALARMS. Self-contained Ionisation
Type (1 5% obscuration) with low battery warning at the
UNREPEATABLE PRICE of only EB.75 While Stocks Laren
Term: Add 15% VAT to Prices+40p Postage & Packing.

SALES, Dept. HE, 265 Wakefield Road;
CENTURION ALARMS ELECTRONIC

Access telephone orders
welcome on
0484-35527 or send
S A E for Full Lis

EC

t to

No Minimum Order.

Huddersfiekl. W. Yorks HD5 9BE.

OPTICAL FIBRES carry light. Tough, wire-
like, excellent for communications, lighting,
electrical isolation, etc. Introductory pack
totals sixteen feet of four assorted types, plus
illustrated guide. Send £3.55. Quantum
Jump Ltd., 53 Marlborough Road, Tue
Brook, Liverpool 13.

2X80 BREAKOUT -a genuine continuous
non -flicker game -a superb achievement in
1k memory -listing and details £4.00, or
send s.a.e. for list of other ZX80 specials to:
K. Macdonald, 26 Spiers Close, Knowle;
Solihull, B93 9ES.

PRINTED CIRCUITS. Make your own
simply, cheaply and quickly! Golden Fotolak
Light Sensitive Lacquer - now greatly
improved and very much faster. Aerosol cans
with full instructions. £2.25. Developer 35p.
Ferric Chloride 55p. Clear Acetate sheet for
master 14p. Copper -clad Fibre -glass Board
approx. 1 mm thick £1.75 sq. ft. Post/
packing 60p. White House Electronics, Castle
Drive, Praa Sands, Penzance, Cornwall.

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX 71V1 4AD Tel: 01-891 1923

EXACT TIME?
MSF CLOCK is ALWAYS CORRECT - never gains or

loses, sell setting at switch -on, 8 digits show Date,
Hours, Minutes and Seconds, auto GMT /PST and
leap year, also parallel BCD output and audio to record
and show time on playback, receives Rugby 60KHz
atomic time signals, built-in antenna. 1000Km range,
ABSOLUTE TIME, 654.80.

V.L.F.7 EXPLORE 10-150KHz. Receiver £13.70.
60KHZ RUGBY REVEIVER, as in MSF Clock, serial

data and audio outputs. £15.70.
Each fun -to -build kit includes all parts, printed circuit,
case, instructions, postage etc, money back assurance

so GET one NOW.

CAMBRIDGE KITS
45 (TM) Old School Lane, Milton, Cambridge

VIDEO
MUSIC

VIL3EOGRAPk-i

r r r

DIY KIT ONLY £33.95
Case 1, COMMIS £15.95
or READY BUILT £69.95

WILLIAM
STUART
SYSTEMS L

 .)

BURGLAR ALARM Component Catalogue
out now. Ring: C.W.A.S. 0274 682674.

SMALL REED SWITCHES 10p. Magnets
8p and 15p. Reed Relays, 6v, 9v, 12v, 40p.
30 Untested i.c.s. 35p. Postage 22p.
Grimsby Electronic Components, Lambert
Road, Grimsby, Humberside. List 15p.

ZX80 Softwares, Hangman, Dice, Master-
mind, Fruit Machine, Dog and Cat, Lunar
Landing, all £1 each or 6 games for £5.
Enclose own cassette or 30p. Stephen Wan,
121 Woodbine Avenue, Wallsend, NE28
8HE.

150 ASSORTED RESISTORS £1. 100
assorted capacitors E1, 100 IN4148 £1. P.
and P. 20p. S.a.e. lists of components, mikes,
meters. Dept. T, D.B. Products, 1 Holly Tce.,
York, Y01 4DS.

MICROTYPE

READY CUT CASE FOR SUPERBOARD,
UK 101, NASCOM 2

1ALSO AVAILABLE WITH BLANK KEYBOARD
2011111014EBREW.NASCOM 1. ETC./

PRODUCED IN BLACK ABS PLASTIC, COMPLETE WITH SCREWS AND INSTRUCTIONS.
SPACE FOR EXPANSION. FORCE FEED FAN, NUMERIC PAD AND ADDITIONAL KEYS
ONLY E24.50  E1.50 MP  VAT.
SEND CHEQUES OR P.01 FOR E2110 TO:
MICROTYPE, P. BOX 104. HEMEL HEMPSTEAD. HERTS. HP2 T.
SAE FOR DETAILS. DEALER /1 OEM ENOUIRIFSWELCOMF.

TO CLEAR
24 n 6520P
28 X 6503AP

4502708C
243 x TIL 321

Offers to

ELECTROTECHNICAL SERVICES
6 HINTON ROAD, UXBRIDGE, MIDDLESEX

 HIGH QUALITY 
. PCB's

From your own artwork mater negative o positive maximum
12" a 12"

Mantrfoctured in glass fIbre tinned and drilled
Exposs works for prototypes arid small production mil.

&IWO contract circuit boards assembled
Gold plating for reliability where edge connectors ere used

ANODISED SELF-ADHESIVE FASCIA PANELS WITH
LEGENDS

Manufactured from your Omit artwork mailer
Widow colours aveitable bnrshed end satin finish

Express service and competitive price.
Send artwork or phone for prices

125VV 5%.C.F Resistors E12 Series 1p each
IN4t48 Diodes 2p each

Ecoscope Instruments Ltd.
51 Sandilands Scam, Glasgow. G32

041-7782555

£99 SYNTHESISER DIY. Professional
results, easy -build. S.A.E. Dewtrion, 254
Ringwood Road, Ferndown, Dorset, BH22
9AR.

MIXED. 100 Transistors £3.50. 25 ICs
£1.50. Post paid. Valves. Early radios.
Various electronics. Lists 15p. Sole Elec-
tronics (ETI), 37 Stanley Street, Ormskirk,
Lancs. L39 2DH

THREE WISE OFFERS FROM KLIFCO!
60w. Fibreglass Modules (60v.) £9.95.
Quality Stereoamp Chassis 60 + 60w.
(60v.), protected 30 min, din sockets, con-
trols, selector/vc, etc., £9.95. 60w. com-
plete Hi-Fi Amplifiers (240v.), stereo/case/
knobs/magnetic pickup/everything,
£24.00. All new, inclusive, tested + data.
Leaflets s.a.e.! Klifco Electronics, 1 Regent
Road, Ilkley, W. Yorkshire. Merry Christmas
Folks!

NASCOM-2, 32k, Nas-pen, Graphics,
Rom, PSU, i n micro case. Disagreement with
solicitor forces sale, £450. Phone Erith
32835.

CS SPARES
Original transistors and integrated
circuits for all types of 40 /120/ 24C
etc. channel rigs.

McLAUGHLIN ELECTRONICS
44 Carlisle Road

Londonderry
Northern Ireland BT48 6JW

Tel. 0504 65002

ADAM HALL
Cabinet & Flightcase Fittings, fretcloths. coverings,
handles. castors etc.. Jacks & sockets, Cannons,
Bulgins. reverb trays. Emilar compression drivers. AKG
mics. Celestion speakers, ASS glassfibre horns.

Send 30p postal order for illustrated catalogues to:
ADAM HALL (E T SUPPLIES)

Unit B, Charlton Court
Grainger Road, Southend-on-Sea

Essex SS2 582
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ASSISTANT
FILM RECORDISTS

MANCHESTER
To work in sound transfer and dubbing areas operating sound
recording and reproduction equipment for a wide range of
programmes. Some mobile film recording work involved.
Candidates must have professional experience and practical
knowledge in this field, current driving licence and normal
hearing.

Salary: £5,425-£6,725 p.a. (starting salary in accordance with
qualifications and experience).

Candidates lacking experience may be considered for
appointment as TRAINEES at a starting salary of £3,865. p.a.

Relocation expenses considered.

Contact us immediately for application form (quote ref. 2390/ET
and enclose s.a.e.): BBC Appointments, London W IA IAA. Tel:
01-580 4468, Ext. 4619.

tv

I
SLOAN ELECTRONIC EQUIPMENT

117 01111 SINE BELFAST ITS B. 354 Post

SRAM
0 - 1',1"

CI

AU0101EADS B C 1 0 8

5 Pin Din Plug to 5 Pin Din Socket
5 Pin Din Plug to 43,5mm Plug
4 s (Phono Plug to Phono Plug), all,'

each.

.Wyriy
PP3 at=asp°

S5p
EARPHONE ON 3.5mm PLUS 12p rn 0 rTi

5 Pin Din 180'
2 Pin Din

, 2.5mm

Sock etMIL
IIPCO

NOB
72p

"'''919p lb

11p 10p
Op -Amp
lip

PLEASE MENTION

ETI

WHEN REPLYING

TO ADVERTS

Earn E 20-E100 p.w.
in your spare time
try introducing the revolutionary new
Flip -Caller telephone to your friends.
Features micro -chip controlled
push-button dialling and memory
recall. Sells itself. Generous
commission. For details write to Dept, ETI

SUPERPHOFIE
P.O. Box 31, Twickenham TW2 5FIL

ADVERTISEMENT INDEX
ACORN COMPUTERS
AITKEN BROS.
AKHTER INSTRUMENTS
ALEXANDER SYSTEMS
ALTEK INSTRUMENTS
AMBIT INTERNATIONAL

83
121
118
114
114
54

ELECTROVALUE 109
EXPERIMENTAL ELECTRONICS 114
GENERAL NORTHERN MICROCOM-

PUTERS 100
GMT ELECTRONICS 103
GREENBANK 64

NIC MODELS
N.T.C.
OLSEN ELECTRONICS
PARNDON ELECTRONICS
T. POWELL
POWERTRAN

122
122

8
.... 108

120
2, 10, 115

AUDIO ELECTRONICS 30, 84 & 117 GREENWELD 123 PROGRESSIVE RADIO 118
BAYDIS 103
BI-PAK SEMICONDUCTORS 42 & 43
BK ELECTRONICS 102
BNRS 63
BRAINTREE MICRO -LEISURE .. 59
CALCULATOR SALES & SERVICE 119

HAPPY MEMORIES
HEATH ELECTRONICS
HENRY'S RADIO ....
ILP
KEELMORE LTD.
KODE SERVICES

100
62

76, 84 & 107
4,5 & 67

104
123

QUANTUM ELECTRONICS
RAPID ELECTRONICS
J. W. RIMMER
RISCOMP LTD.
R.T.V.C.
SAFGAN ELECTRONICS
SAXON ENTERTAINMENTS

121
117
120

16
86

126
.. 108

CAMBRIDGE LEARNING 99 LASCAR ELECTRONICS 29 SCIENCE OF CAMBRIDGE . 46 & 47CARSTON ELECTRONICS 62 LB ELECTRONICS 122 SILICA SHOP 106CASTLE ELECTRONICS 37 L. & B. ELECTRONICS 100 SURETRON SYSTEMS 119CHILTMEAD 116 LINSAC 84 SWANLEY ELECTRONICS 77CHORDGATE 119 LINTON ELECTRONICS 8 TANGERINE COMPUTERS 112 & 113CHROMASONICS 58 & 59 MACLIN-ZAND 71 TARGET ELECTRONICS 101CHROMATRONICS 109 MANOR SUPPLIES 84 TECHNOMATIC 12
CLEF PRODUCTS 117 MAPLIN 132 TELONIC 59COMP, COMP, COMP .. 130 & 131 MARSHALLS 108 TEMPUS 72 & 73CRIMSON COMPONENTS 18 METAC 52 & 53 TIMEDATA LTD. 108
CROFTON ELECTRONICS 16 MICROCIRCUITS 78 TK ELECTRONICS 31
C.S.C. 7, 31 & 114 MINIKITS 8 TRANSAM COMPONENTS . ... 68
DELTA TECH & CO. 16 MINIM AUDIO 103 T. & T. ELECTRONICS 105
DISPLAY ELECTRONICS 110 & 120 MITRAD 15, 22 & 23 VIDEOTONE 9
DK SUPPLIES 123 MOUNTAINDENE 67 WATFORD ELECTRONICS ... 6 & 7
DORAM ELECTRONICS 21 E. R. NICHOLLS 127 WILMSLOW AUDIO 105
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MPA 200 100 WATT (rms into 80) MIXER/AMPLIFIER
Featured as a constructional article in ETI. the MPA 200 is an exceptionally low priced - but professionally finished - general purpose high power amplifier. It features an adaptable input

mixer which accepts a wide range of sources such as a microphone, guitar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 200 is simplicity itself

with minimal wiring needed making construction very straightforward.
The kit includes fully finished metalwork, fibreglass PCBs, controls. wire. etc - complete down to the last nut and bolt

COMPLETE KIT

11.4. 411.14,1 44.44
ONLY

4444 444 1044

4401/
MN Mr :0: 04, Oa, 04, SY, .4. i4? 44,1

fp: £49.90 +VAT!
4 4

KINOTRAN 0 0 0 00 MATCHES THE
CHROMATHEQUE 5000

Panel size 19.0" x 3.5". Depth 7.3" PERFECTLY!

CHROMATHEQUE 5000 5 CHANNEL LIGHTING
EFFECTS SYSTEM

This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the
lights is comprehensive to say the least. You can run the unit as a straightforward sound -to -light or have it strobe all the lights at a speed dependent upon music level or front panel control
or use the internal digital circuitry which produces some superb random and sequencing effects Each channel handles up to 500W and as the kit is a single board design wiring is minimal
and construction very straightforward

Kit includes fully finished metalwork fibreglass PCB controls, wire, etc - Complete right down to the last nut and bolt,

COMPLETE KIT

ONLY

£49.50 + VAT!

POVVERTRAN

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £85.00 + VAT

arontatheque $000 *

4' 4

Sri scHAtzdt U.01.4TING Evens SYSTEM

Panel size 19.0" x 3.5". Depth 7.3"

SYNTHESIZER KITS ON PAGE 10. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER.

This easy to build version of our world-wide acclaimed 75W amplifier kit based upon
circuit boards interconnected with gold plated contacts resulting in minimal wiring and
construction delightfully straightforward. The design was published in Hi-Fi News and
Record Review and features include rumble filter, variable scratch filter versatile tone
controls and tape monitoring while distortion is less than 0 01%

1

All kits also available as separate packs (e.g.PCB, component sets, hardware sets,
etc.).Prices in our FREE CATALOGUE.

T20 +20 20W STEREO AMPLIFIER £33.10 + VAT
This kit based upon a design published in Practical Wireless uses a single printed circuit
board and offers at very low cost. ease of construction and all the normal facilities found
on quality amplifiers. A 30 watt version of this kit (T30+ 30) is also available for
E38.40 +VAT MATCHING TUNERS - See our FREE CATALOGUE, 4 -

Above 2 kits are supplied with fully finished metalwork ready assembled high quality teak veneer cabinet, cable, nuts, bolts, etc. and full instructions - in fact everything,

MUSIC EFFECTS DEVICE - AS FEATURED
IN ELECTRONICS TODAY INTERNATIONAL!

The BLACK HOLE designed by Tim Orr is a puweiful new musical effects device for processing both natural and
electronic instruments. offering genuine VIBRATO (pitch modulation) and a CHORUS mode which gives a

spaces/ feel to the sound achieved by delaying the input signal and mixing it back with the original Notches
(HOLES) introduced in the frequency response, move up and down as the time delay is modulated by the chorus
sweep generator. An optional double chorus mode allows exciting anaphase effects to be added. The device is
floor standing with foot switch controls, LED effect selection indicators, has variable sensitivity. has high
signal noise ratio obtained by an audio compander and is mains powered - no batteries to change' Like all our
kits everything is provided including a highly superior. rugged steel. beautifully finished enclosure

COMPLETE KIT ONLY £49.80 +VAT (single delay line system)

De Luxe version (dual delay line system) also available for £59.80 + VAT
Cabinet size 10.0" x 8.5" x 2.5" (rear) 1.8" (front)
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ANADEX
DP8000

Super Quality Low cost printer Tr, I eed with full 96
ASCII character set Accepts RS232C .11 kr d rates between

100 arid 9600 arid Parallel Bo data
Attach, r,thr r direr tr., To Pei Apple.

.kit elr

THE NEW ANADEX
D P9501

A PROFESSIONAL PRINTER

needles allowing graphics capability
 200 chars/sec  Adjustable width tractor feed.

All this for only £895 + VAT.

GAMES SYSTEM ex 0
Atari's Video Computer System VOW.

now offers more
than 1300 different game
variations and options in twenty
Game Program *M cartridges!
Most Cartridges only f13.90 + VA

Prices may vary with special
editions Basic Maths, Airsea
Battle, Black Jack, Breakout,
Surround, Spacewar,. Video

Jlympics, Outlaw, Basketball,
' Hunt & Score', Space War,

Sky Diver, Air Sea Battle,
Codebreaker', Miniature Golf.

Extra Paddle Controllers 'Keyboard Controllers
- £14.90 + VAT - E16.90 + VAT

SPACE INVADERS NOW IN STOCK E25

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

OMPUKIT UK101
* 6502 based system - best value for monay on the market. * Powerful 8K

Basic - Fastes: around * Full Owerty Keyboard * 4K RAM Expandable to 8K
on board. * Power supply and RF Modulator on board. * No Extras needed -
Plug-in and go. * Kansas City Tape Interfaca on board. * Free Sampler Tape
including powerful Dissassembler and Monitor with each Kit. * If you want to

learn about Micros, but didn't know which machine to buy then this is the
machine for you.

40 pin Expansion Jumper Cable for Compukit expansion 0.50 + VAT

Build Ural,, KIT ONLY £179 VAT

NO EXTRAS NEEDED

Available ready assembled, tested & ready to go I:229 + VAT

NEW MONITOR FOR COMPUKIT UK101
 In 2K Eprom 2716  Allows screen editing  Saves data on tape  Flashing cursor Text scrolls down £22.00 VATI

FOR THE COMPUKIT Game Packs

Assembler/ Editor E14.90 1. Four Games 0.00
Screen Editor Tape E5.90 2. Four Games E5.00

All Prices exclusive VAT 3. Three Games 8K only 0.00

Super Space Invaders (8K)

Space Invaders

Chequers

E6.50

E5.0C

0.00
Real Time Clock E3.00

Case for Compukit E29.50

HITACHI
PROFESSIONAL

MONITORS
9" -fJ £99.95
12" - £.19 £149

 Reliability Splid state circuitry using an IC and silicon
transistors ensures high reliability.  500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in pictLre center.  Stable picture Even played
back pictures of VTR can be displayed without jittering.
 Looping yids.) input Video input can be looped through
with built-in terreination switch.  External sync opera-
tion (available as option for U and C types)  Compact
construction Two monitors are mountable side by side in a

standard 19 -inch rack.

MEMORY UPGRADES
16K (8 x 4116) £29.90 VAT

4K Compukit (8 x 2114) £29.90 + VAT

0'0 TV GAME BREAK OUT AlICIMEalk
Has got to be one of the world's greatest TV games You really
get hooked As featured in ETI. Has also 4 other pinball garres
and lots of options Good kit for up -grading old amusement
games.
MINI KIT PCB, sound & vision modulator, memory chip
and de -code chip Very simple to construct. £14.90 4, VAT
OR PCB C2.90 MAIN LSI 03.50 Both plus VAT

WE ARE NOW STOCKING THE
APPLE II EUROPLUS AT

REDUCED PRICES I

4

32K £6498K

£659

} .
VAT

16K £599

Getting Started APPLE II is faster, smalle , and more
powerful than its predecessors. And it's more fun to use too
because of built-in features like:
 BASIC - The Language that Makes Programming Fun.
 High -Resolution Graphics (in a 54,000 -Point Array) for
Finely -Detailed Displays.  Sound Capability that Brings
Programs to Life.  Hand Controls for Games and Other
Human -Input Applications.  Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big -System Per-
formance in a Small Package.  Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don't need to be an expert to enjoy APPLE II. It is a
complete, ready -to -run computer. Just connect it to a video
display and start using programs (or writing your own) the
first day. You'll find that its tutorial manuals help you make it
your own personal problem solver.

ENGLISH COLOUR TV/
AMERICAN NTSC

COLOUR MONITOR
Suitable for Apple, Atari and Texas 99/4 £295 VAT

8MHz Super Quality Moculators

6MHz Standard Modulators

C12 Computer Grade Cassettes

£4.90

E2.90

10 for E4.00

Anadex Printer Paper - 2000 sheets E25.00

Floppy Discs 5'4" Hard and Soft Sectored E3.50

Floppy Disc Library Case 5''A" E3.50

Verocases for Nascom 1 & 2 etc. C24.90

Keyboard Cases C9.90

SPECIAL OFFER
We will part exchange

your Sinclair ZX80 for
any of our products.

Refurbished ZX80's-fully guaranteed C89.8v0AT
(Supply dependant upon stocks).

We have one of the largest collections of Computer Books under one roof, along with
racks of software for the PET anc TRS80.

Come and see for yoursdf.

ovvN
°UR HEW

SHOWROOM Et
SALES CENTRE AT
311 Edgware Road,

London W2.
Telephone: 01-441 2922

E111-'414°'13'4
puC AR

We give a full one year's
warranty on all our products.

SPECIAL -ONCE IN A LIFETIME OFFER!

RRP £740

16K £399
32K £449 >
48K £499

EXIDY
SORCERER

For Personal or Business Use.
32K or 48K memory 8K Microsoft Basic in ROM. Dual
Cassette I/O, RS232 I/0. Parallel I 0 (Centronics).
Expansion available through optional extra 5100

Motherboard. 69 Key keyboard including 16 key
numeric pad.

/-1 L

"Europes Largest Discount
Personal Computer Stores"

Please add VAT to all prices - itcluding delivery. Please make cheques and postal orders payable to COMPSHOP LTD., or
phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED - send S.A.E. for application form.MAIL ORDER AND SHOP:
14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station - Moorgate Line).
Telephone: 3/-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G

NEW WEST END SHOWROOM:
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN - 10am - 7pm - Monday to Saturday
* IRELAND: 30 Marlborough Street, Dublin 1. Telephone: Dublin 749933
110/. COMPSHOP USA, 1348 East Ed nger, Santa Ana, California, Zip Code 92705.

Telephone: C101 714 5472526
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(Part of the Compshop Ltd. Grotip)



A massive new
catalogue from Maplin
that's bigger and better
than ever before. If you
ever buy electronic
components this is the
one catalogue you must
not be without. Over
300 pages, it's a
comprehensive guide to
electronic components
with thousands of
photographs and
illustrations and page
after page of invaluable data.
We stock just about
every useful component
you can think of. In fact,
well over 5000 different
lines, many of them hard
to get from anywhere
else. Hundreds and hundreds
of fascinating new lines,
more data, more pictures and
a new layout to help you
find things more quickly

rryogniirn
Maplin Electronic Supplies Ltd.
All mail to: PO. Box 3, Rayleigh, Essex SSG 8LR
Telephone: Southend (0702) 554155. Sales (0702) 552911.
Shops:
159-161 King Street, Hammersmith, London W6. Telephone: (01) 748 0926.
284 London Road, Westcliff-on-Sea, Essex. Telephone: Southend (0702) 554000
Both shops closed Mondays.
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Breadboard 1980
26th to 30th November

Open 10 a.m. till 6 p.m. (and till
8 p.m.Thursday, 4 p.m. Sunday)

Royal Horticultural Halls,
Elverton Street, London

(Nr. St James's Park Urelergrourefl

Visit our huge stand and
see our new 'single -chip' orgar

a new sequencer/composer,
and lots more.
Don't miss it!!

INN MN 1111 Ell NE NM INN I
Post this coupon now for your copy of our 1981
catalogue price £1.
Please send me a copy of your 320 page catalogue.
I enclose El (Plus 25p p&p). If I am not completely
satisfied I may return the catalogue to you and have
my money refunded. If you live outside the UK send
£1.68 or 12 International Reply Coupons.

I enclose £1.25

Name

Address
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