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INTERNATIONAL

THE MOST COMPREHENSIVE RANGE OF COMPONENTS, KITS
AND MODULES IN THE WORLD & THERE'S ONLY ROOM FOR A
FRACTION HERE, GET THE CATALOGUE AND FIND THE REST.

BAND 2 TUNERHEADS (Varicap Tuning)
E F5804

2 MOSFET of stages MOSFET mixer,
JFET IF preamp, with internally ampli-
fied PIN diode AGC. Tuning voltage
for 88-108MHz is 2-8V. Buffered LO

output. AGC input
145 x 70 x 24mm.
Stock No. 1-24 25+
40-05804 Blt 24.95 19.65

7255 The latest complete FM
tunerhead from RF input to
stereo output. MOSFET RF
stages, HA11225 I F and

K84437 stereo decoder. 7255 special offer price.
£30.00 plus VAT

911225A The 911225A is the 7230
'edited' and shrunk into a screened
metal case, 97 it 56 x 24mm. The

unit is ideally suited to use with
synthesised tuner systems.
Stock No 1-24 25+
40-91225 Built 20.82 16.25

944378 'Hyperfi' series decoder module
with the TOKO KB4437 pilot cancel

PLL IC birdy filter and the K 84438 muting stereo
audio preamp with 26/38kHz pilot tone filtering.

Stock No. 1-24 25+
40-04378 Built 19.95 18.05

e. DFCM500 Wide range digital frequency/
capacitance meter. Frequency ranges;

0-1MHz, 1-50MHz and 80-500MHz. 8 digit
LED display, mains or Ni-Cad battery operation

- Stock No. 1-24 25+
95.9540-01500 Kit 86.50

AUTOBRIDGE
Art Automatic power tracking VSWR and self -
ranging power meter. Complete Kit: All PCBs,
board mounted components, meters, case
(undrilled), transformer etc.
Stock No: 40-40400 £52.86 + £1.50 P&P

FET DIP OSCILLATOR
An essential piece of test equipment for the RF
constructor. GDO or WM function covering 1.6-
215MHz in five ranges. Audio and meter
indication. Kit includes; fibre glass PCB, all corn
ponents, all hardware, punch, painted and screen
printed case, wire etc. for coils and printed scale.
Stock No: 1.24 25+
40-16215 Kit 17.90 16.20

10.MHz SSB GENERATOR
PCB, All components, eight -pole crystal

filter.
Stock No. Price
40-10700 £29.65

R&EW PROJECT AND DATABRIEF PCBs
High quality glass fibre printed circuit boards
for projects and Databriefs published in Radio

,71
& Electronics World.
27MHz Deviation Meter £1.98
PA105 £3.39
TV Pattern Generator £5.70
MC145151 £2.57
2m Pre -amp £0.97
KB4417 (Undrilled) £0.60
0.30V PSU £3.92
2m PA Mk II £5.14
ULN3859 (Undrilled) £0.84
SSB Exciter £3.37
HA12017 £2.16
Up Converter £4.75

2m PRE -AMP
Very compact low -noise MOSFET 2m pre -
amp. Gain 22d6. Noise figure; less than 1.5d B,
i/p and o/p impedance; 50 ohm size; 34 x 9
a 15mm. From April '82 R&EW.
Stock No. 1.24 25+
40-14400 Kit 2.55 2.30

70cm PRE -AMP
Compact low -noise pre -amp. Gain at 433 MHz.
13dB. I/P and 0/P impedance 50ohms. Size
50 x 10 x 17mm. From March '82 R&EW
Stock No. 1-24 25+
40-07000 Kit 3.90 3.60

2m POWER AMP
20 watt 144MHz linear power amplifier. 10dB
gain, 2W input - 20W output. Automatic
switched relay. By -Passes power amp in receiver
mode. Developed from original class C version
in Dec 81 R8f EW. High power output relay.
Pre -drilled heatsink, optional RX pre -amp. Kit
only.
Stock No. 1-24 25+
40-14421 Less Preamp 28.50 25.65
40-14422 With Preamp 30.40 27.36

AND THERE'S PLENTY MORE IN THE CATALOGUE 70p inc.
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CMOS-TTL :
4001 0.11 4515
4007 0.13 4516
4009U9 0.25 4518
4010 0.30 4520
4011 0.11 4521
4012 0.14 .4522
4013 0.25 4526
4018 0.22 4527
4017 0.40 4528
4019 0.38 4529
4020 0.55 4531
4021 0.55 4532
4022 0.55 4534
4023 0.15 4536
4024 0.33 4538
4025 0.15 4539
4027 0.26 4543
4030 0.35 4549
4043 0.50 4553
4044 0.80 4554
4046 0.60 4555
4049UB 0.24 4558
4050 0.24 4557
4051 0.55 4558
4060 0.75 4559
4066 0.30 4560
4068 0.16 4561
4069UB 0.14 4562
4070 0.16 4566
4071 0.16 4588
4072 0.16 4569
4073 0.18 4581
4075 0.16 4572UB
4076 0.55 4580
4077 0.18 4581
4078 0.18 4582
4081 0.12 4583
4093 0.30 4584
4175 0.80 4585
4502 0.60 40174
4503 0.50 40195
4506 0.70 741500
4507 0.37 741501
4508 1.50 741502
4510 0.55 74LS03
4511 0.45 741504
4512 0.55 741505
4514 1.25 741508

3,3
0.35
0.60
1.30
0.89
0.60
0.80
0.65
0.70
0.65
0.80
4.00
2.50
0.85
0.80
0.80
3.50
2.70
1.20
0.35
0.40
2.30
0.80
3.50
2.50
1.00
2.50
1.20
1.45
1.70
0.18
0.22
3.25
1.40
0.70
0.80
0.27
0.45
1.05
1.08
0.10
0.10
0.11
0.11
0.12
0.13
0.12

74LS10
74LS11
74LS12
74LS13
74LS14
74LS20
74LS21
74LS22
74LS26
74LS27
741528
741530
741532
741533
74153B
741540
741542
741547
741548
741549
741551
741554
74LS55
741573
741574
741575
741576
741578
741583
741585
741586
741590
741592
74LS93
741595
741596
7415107
7415109
7415112
7415113
7415114
7415122
7415124
7415123
7415125
7415126
7415132
7415133

0.12
0.12
0.12
0.20
0.30
0.12
0.12
0.12
0.14
0.12
0.15
0.12
0.12
0.15
0.14
0.13
0.30
0.35
0.45
0.55
0.13
0.14
0.14
0.21
0.16
0.22
0.20
0.19
0.40
0.60
0.14
0.28
0.31
0.31
0.40
1.20
0.25
0.20
0.20
0.20
0.19
0.35
1.80
0.35
0.24
0.24
0.42
0.24

7415138
7415139
7415145
7415151
7415153
7415154
7415155
7415156
7415157
7415158
7415160
7415161
7415182
7415163
7415154
7415165
7415168
7415169
7415170
7415173
7415174
7415175
7415181
7415190
7415191
7415192
7415193
7415194
7415195
7415196
7415221
7415240
7415241
7415242
7415243
7415244
74LS245
7415257
7415258
7415260
7415266
74LS273
74LS279
7415365
7415365
7415367
7415368
7415373

0.30
0.30
1.20
0.30
0.27
0.99
0.35
0.37
0.30
0.30
0.37
0.37
0.37
0.37
0.40
0.60
0.70
0.85
0.90
0.60
0.40
0.40
1.05
0.60
0.60
0.45
0.42
0.35
0.35
0.55
0.50
0.80
0.80
0.70
0.70
0.60
0.80
0.40
0.37
0.50
0.22
0.70
0.35
0.32
0.34
0.32
0.35
0.70
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Memory Micros Linears:
LM1OCN
L149
U237B
U2478
U2578
U2678
LM324
LM339N
LF347
LM348
LF351
LF353
LM38ON
ZN419CE
ZN427E/8
NE544
NE555N
SL560C
NE564
NE567
uA741CN
TBA820M
ZNA1034
LM1035
TDA1062
TDA1083
TOA1090
HA1197
MC1350
HA1370
HA1388
SL1610

3.88
1.86
1.28
1.28
1.28
1.28
0.45
0.66
1.60
0.90
0.49
0.76
1.00
1.98
6.28
1.80
0.20
1.98
4.29
1.30
0.20
0.78
2.10
4.50
1.95
1.95
3.05
1.00
1.20
1.90
2.75
1.60

SL1611
SL1612
SL1613
SL 1620
SL 1621
SL1623
SL1625
SL 1630
SL1640
SL1641
TDA2002
ULN2242
ULN2283
CA3089
CA3130E
CA31307
CA3140E
CA3189E
CA3240E
MC3357
ULN3859
LM3900
LM3909N
LM3914N
KB4412
KB4417
K8442013
KB4423
K64424
KB4430
KB4431
KB4432

1.60
1.60
2.06
2.17
2.17
2.44
2.17
1.62
1.89
1.89
1.25
3.05
1.00
1.84
0.80
0.90
0.46
2.20
1.27
2.85
2.95
0.60
0.68
2.80
1.95
1.80
1.09
2.30
1.65
2.30
1.95
1.95

K64433
KB4413
K B4436
K 84437
KB4445
KB4446
NE5044
MC5229
5L6270
SL6310
SL6440
SL6600
SAS6610
SL6640
SL6690
SL6700
SAS6710
LS7225
ICM7555
ICL8038CC
TK10170
TK10321
HA11223
HA11225
HA12002
HA12402
HA12411
HA12412
LF 13741
MK 50375
MM53200
U264

1.52
1.95
2.53
1.75
1.29
2.75
2.26

2.03
2.03
3.38
3.75
1.48
2.75
3.20
2.35
1.48
3.65
0.94
4.50
1.87
2.75
2.15
1.45
1.22
1.95
1.20
1.55
0.33
3.85
3.90
2.27

U265 3.16
U266 2.43
LC7137 7.50
ICM72168 19.50
ICM7216C 19.95
ICM7217A 9.50
SP8647 6.00

HD10551 2.45
HA12009 6.00
HD44015 4.45
HD44752 8.00
MC145151P 6.00
Z80A 3.75
Z8OA P10 3.50
ZBOA CTC 4.00
Z8OA DMA 9.95
ZBOA DART 7.50
ZBOA 510/1 11.00
ZBOA S10/2 11.00
2804 S10/9 9.95
Z8001 65.00
8255 2.58
6800P 2.90
6809 8.75
6802 3.50
68A00P 4.25
68800P 4.65
2114-L2 1.49
4116-2 1.59
2732 4.00
2716 3.00
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Coils, Filters: Toko, Murata, NTK, Cathodeon.
SFE6.0MA 0.80 CDA10.7MA 0.70 10M15D 14.50
CFSE10.7 0.80 SFE27MA 0.94 LFB4 1.95
SFE10.7MA 0.45 SAF10.7MC-Z 3.75 LFB6/CFU455H 1.95
CFSB10.7 0.50 MF45510AZ12118.55 LFB8 1.95
SFE10.7MJ 0.50 MFL45501L 11.95 LFB10 1.95
SFA10.7MF 0.75 10M15A 1.99 LFB12/CFU455F 1.95
SFE10.7ML 0.70 21M15A 3.45 LFH6S/
SFE10.7MX 0.95 45M15A 5.95 CFW455HT 2.45
CFSH10.7M1 0.50 10M22D 17.20 LFH8S 2.45
CFSH10.7M2 0.50 10M8D 15.50 LFH12S/
CFSH10.7M3 0.50 CFW455FT 2.45

TOKO FIXED VALUE CHOKES IE12 Values)
7BA - 1 to 1000uH 16p lORB - 1 to 120mH 33p
8RB - 1 to 33mH 19p 1ORB - .15 to 1.5H 43p

RETAIL SHOP OPENING HOURS
Monday to Thursday 8.30-6.30

Friday 8.30-8.30 Saturday 9.00-5.30
(Access + Barclaycard orders accepted)

NOW IN STOCK
NIF 10 - National's new Dual
Switched Capacitor Filter'

Price £5.05

ALL PRICES SHOWN EXCLUDE VAT. P&P 50p per order.

AMBIT INTERNATIONAL DEPT.HE

200 forth Seruice Road, Brentwood, EMI'
TELEPHONE (STD 0277) 210909 TELEX 995194 AMBIT G POSTCODE CM144SG
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100 FREE PROGRAMS
FROM SILICA SHOP WITH EVERY PURCHASE OF AN

AMR 400 AL800 ATARI
ATARI PRICES REDUCED!
We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400/800
personal computers. We believe that the Atari at its
new price will become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively give us a ring on 01-301
1111 or 01-309 1111.

wARk1R6IK400 £199
wAR131121 400

IK £248
ATARI 800 £449

Lwith 16K

r 400/800 SOFTWARE & PERIPHERALS

Deflections
Galactic Empire
Galactic Trader
Lunar Lander

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (E35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 -i- Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as theextensive range of software that is now
available for the Atari 400,800. The Atari is now one of the best supported personal computers. Send NOW for SilicaShop's catalogue and price list
as well as details on our users club.
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:
ACCESSORIES Mountain Shoot BUSINESS
Cables Rearguard Calculator
Cassettes Star Fl he Database Managemt
Diskettes Sunday Golf Decision Maker
Joysticks Graph -it
Le Stick - Joystick AUTOMATED Invoicing
fvlisc Supplies SIALIULATIONS Librarian
Paddles Crush Crumble Crnp Mort & Loan Anal

Datestones of Ryn Nominal Ledger
ADVENTURE INT Dragons Eye Payroll
Scott Adams Ads Invasion Orion Personal FinI Mgrnt
No 1 Adventurelnd Rescue at Rigel Purchase Ledger
No 2 Pirate Adv Ricochet Sales Ledger
No 3 Mission Imp Star Warrior Statistics 1
No 4 Voodoo Cast Temple of Apshai Stock Control
No 5 The Count Upper Reaches Aim Telelink 1
No 6 Strange Ody Visicalc
No 7 Mystery Fun BOOKS Weekly Planner
No 8 Pyramid of D Basic Ref Manual Word Processor
No 9 Ghost Town Compute Atari DOS
No 10 Say Island 1 Compute Bk Atari CRYSTALWARE
No 11 Say Island 2 Compute Magazine Beneath The Pyram
No 12 Golden Voy De Re Atari Fantasy land 2041
Angle Worms DOS Utilities List Galactic Quest

DOS2 Manual House Of Usher
Mi. Atari Books Sands Of Mars
Op System Listing Waterloo
Wiley Manual World War III

PYNACOMP
Alpha Fighter
Chompelo
Crystals
Forest Fire
Intruder Alert
Monarch
Moonprobe
Moving Maze
Nominoes Jigsaw
Rings of The Emp
Space Tilt
Space Trap
Stud Poker
Triple Blockade

EDUCATION
from APX
Algicalc
Atlas of Canada
Cubbyholes
Elementary Biology
Frogmaster
Hickory Dickory
I nest Comptg Dem
Lemonade
Letterman
Mapware

Maths -Tao -Toe
Metric & Prot* Solvg
Mugwump
Music Terms/Notatn
Musical Computer
My First Alphabet
Number Blast
Polycalc
Presidents Of U.S.
Quiz Master
Starware
Stereo 3D Graphics
Three R Math Sys
Video Math Flash
Wordmaker

EDUCATION
from ATARI
Conv French
Cony German
Cony Italian
Cony Spanish
Energy Czar
European C & Caps
Hangman
Inuit To Prog 1/2/3
Kingdom
Music Composer

Scrkm
States & Capitals
Touch Typing

EMI. SOFTWARE
British Heritage
Cribbage/Dominoes
Darts
European Scene Jig
Hickory Dickory
Humpty Dumpty
Jumbo Jet Lander
Snooker & Billiards
Submarine Commdr
Super Cubes & Tilt
Tournament Pool

ENTERTAINMENT
from APX
Alien Egg
Anthill
Attank
Avalanche
Babel
Blackjack Casino
Block Buster
Block 'Ern
Bumper Pool

Castle
Centurion
Checker King
Chinese Puzzle
Codecracker
Comedy Diskette
Dice Poker
Dog Daze
Domination
Downhill
Eastern Front
Galahad & Holy Grl
Graphics/Sound
Jak-0
Jukebox
Lookahead
Memory Match
Midas Touch
Minotaur
Outlaw/Howitzer
Preschool Games
Pro Bowling
Pushover
Rabbotz
Reversi II
Salmon Run
747 Landing Simul
Seven Card Stud

Sleazy Adventure
Solitaire
Space Chase
Space Trek
Sultans Palace
Tact Trek
Terry
Wizards Gold
Wizards Revenge

ENTERTAINMENT
from ATARI
Asteroids
Basketball
Blackjack
Cen ripede
Chess
Entertainment Kit
Missile Command
Pac Man
Spare Invaders
Star Raiders
Super Breakout
Video Easel

ON LINE SYSTEMS
Crossfire
Frogger

Jawbreaker
Mission Asteroid
Mouskattack
Threshold
Ulysses/Golden Fl
Wizard & Princess

PERIPHERALS
Centronics Printers
Disk Drive
Epsom Printers
Program Recorder
RS232 Interface
Thermal Printer
16K Memory RAM
32K Memory RAM

PERSONAL INT
from d.)(
Adv Music System
Banner Generator
Blackjack Tutor
Going To The Clogs
Keyboard Organ
Morse Code Tutor
Personal Fitness Prg
Player Piano
Sketchpad

PROGRAMMING
AIDS from Atari
Assembler Editor
Dsembler (APX)
Microsoft Basic
Pascal IAPX1
Pilot (Consumer)
Pilot (Educator)
Programming Kit

SANTA CRUZ
Basics of Animation
Bobs Business
Display Lists
Graphics Machine
Kids 1 & 2
Horizontal Scrolling
Master Memory Map
Mini Word Processor
Page Flipping
Player Missile Gr
Player Piano
Sounds
Vertical Scrolling

SILICA CLUB
Over 500 programs
writ* for 0184

.41

FOR FREE BROCHURES -TEL: 01-301 1111
For tree Mochure and reoews on our range of electrono prOducls please lei ndte 01 .301._
To Oniler ay lelapriona tool qua. your name address credo card nun.. an4 rider raptor...1s
and leave ihe rest to us Post a. peclung H FREE 0, CHARGE m the inn E amess 24 110.
Cleavery aoarlaae al an addconal charge
 SHOP DEMONSTRATION FACILITIES - we Woofe lull tacAses at oor snot, pn SOculL MOMay PL

Saturday gam to 5 30prn ,cosing Thursday ,prn From, Spou
 MAIL ORDER-weare a specairsi marl Md. company a. are odic lo HOMY golAlud4eFl io your

dom
 MONET BACK UNDERTAKING- L ymuareloiallyurnatrOodmthyourpmchase you may maw, lo

us ontho IS days On 'moot um the goods .11 sai4slaciory condoon we mil glueyou a lull
 PART EXCHANGE SECOND HAND MACHINES -we oder a partexcrongesc.melolladeomenV

maYes of T V games for personal co
 COMPETHIVE PRICES- our Pons, anOCn.ataarta 1.111 cart.. .a we atann1tar ta,aancrqtY

NOVICE normally rnalcn any lower ortne pool. hY oor
 HELPFUL avAlaole on me SullaOON Of varrouS COMputerS

AFTER SALES SEENICE avanaele on all computers wt ot guarantee
aAT - all paces duel. .,al. tncludoVni al I5%
CREDIT FACILITIES - we utter dread over 12.24 or 313 Tondos please ask fur detains

SILICA SHOP LIMITED
HE 1082, 1-4 The Mews, Hetherley Road,

Kent DAIS 4DX Telephone 01-301 1111 or 01.3:11111; A

...11111

4100111PIII 'ill ., I III

111-1"1

si1

 111111111

11

1

II

r FREE LITERATURE
I am interested in purchasing an Atari 400/800 computer and would
like to receive copies of your brochure and test reports as well as
your price list covering all of the available Hardware and Software.

Name

Address

Postcode

4 Hobby Electronics, October 1982
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MONITOR
BIMDAPTORS

All 2000 Series BIMBOXES from Boss In-
dustrial Mouldings now include BIMDAP-
TORS, which enable flat mounting of PCBs
by using the vertical slots moulded into the
sides of the boxes (right).

The simple plastic adaptors have 1.5
mm wide horizontal slots spaced 5 mm
apart, and are normally slid onto each cor-
ner of the PCB - or at closer intervals if re-
quired. Two or more PCBs can be sand-
wiched together and the whole assembly
simply slipped into position in the box. The
BIMDAPTORS are snipped off to length,
just below lid -level, so that the units are
firmly held down when the lid is screwed
on.

Boss now offer six basic sizes within the
2000 Series, ranging from 100 x 50 x 25
mm to 190 x 110 x 60 mm. Available col-
ours are blue, black, grey, orange or white;
some have standard profile clear plastic
lids and are the ideal containers for devices
such as controller/timers, where it is nec-
cessary to see inside the box.

For further information, contact Boss In-
dustrial Mouldings Ltd, James Carter
Road, Mildenhall, Suffolk IP28 7DE; Tel.
0638 716101.

Save Your Memory

MEMIC, from Cambridge Microelec-
tronics, is a family of CMOS memory units
with an integral backup battery for saving
up to 2K of program without the need to
blow EPROMs. The units plug directly into
24 -pin EPROM/ROM sockets or byte -wide
RAM sockets. A flying -lead connector
allows MEMIC to be used as random ac-
cess memory even when plugged into a
ROM socket.

The 2K bytes of fast, static memory and
the lithium backup battery are built into a
box measuring must 4" x 2.4" x 1"; as
many units may be used as there are spare
sockets. The access time is better than
200 nS; no special signals or hardware are
required for use with most systems and
the very low power consumption on stand-
by gives months of memory storage.

MEMIC units (right) are available for
an all-inclusive price of £29.95, fully
assembled, tested, and with clear
operating instructions, from Cambridge
Microelectronics Ltd, 1, Milton Road,
Cambridge CB4 1 UY; Tel. 0223
314814.

We also understand that a MEMIC unit
for the ZX81 (the MEMIC 81), with up to
4K of memory, will shortly be available. It
is expected to be in the same price range,
so watch this space for further details!

The £50 Computer

Sinclair Research have broken the £50
barrier for personal computers by reducing
the price of the ZX81 from £69.95 down
to £49.95. The move reflects Clive
Sinclair's belief that "The personal com-
puter is no longer the preserve of the hob-
byist but (is) rapidly becoming as much a

6 Hobby Electronics, October 1982



MONITOR
household item as the TV or hi-fi".

From August, the ZX81 will also be sold
at selected brnaches of Boots and Greens
(in Debenhams), as well as at branches of
W.H. Smith.

Tooling Up

The only really essential tools of the elec-
tronics trade are a soldering iron, a pair of
pliers, cutters and some screwdrivers.
There are many other items, though,
whose usefulness only becomes obvious if
they aren't to hand when needed!

Miniature files, such as those (below)
recently released by Neill Tools, are a good
example; this new six-pack of Stubs preci-
sion needle files are ideal for construction
and maintainance of electronic equipment
of all kinds.

The clear plastic pack contains six 16
mm files - hand, flat, round, half round,

Jewel, mil Cr,,Hg
Plundum,.olul fiotthng
114.v...hold Ran.,
Motor Car Repairs
With a thousantl trass

square and three -square - and sell at a
recommended retail price of £9.45.
Details from Neill Tools Limited, Napier
Street, Sheffield S11 8HB; Tel. 0742
71281.

Hobbyists with a sideline in DIY or craft -
work will also be interested in Universal
Solder, from Jimi-Heat Limited; it has the
ability to join all metals to themselves or to
each other. The joint is formed at a
temperature of 210° using either a low-
pressure gas flame or soldering iron and it
will join metals such as aluminium or zinc
easily and without distortion.

The solder is non-toxic and is supplied in
a pack together with the flux. It is available
for £2.95, including VAT, from branches
of Woolworth and Halfords.

Gold Tested Here

The Mitsubishi Electric Corporation have
produced an Ultrasonic Gold Ingot/Bar
Tester (below) that can be used by "the
average person" to detect the presence of
cavities or foreign matter inside gold
bars/ingots, detect gold plating or pinpoint
the presence of substances other than
gold.

We would be happy to review a sample
unit for the benefit of our many gold -
investing readers, but it seems unlikely
that we could persuade anyone to supply
the several dozen pure gold bars that
would be neccessary for us to carry out a
thorough test!

Double First

Murphy Electronics are currently leading
the way in new developments in audio
marketing techniques with the release of a
twin -cassette recorder/radio. The MTC
2506 has a "double -play" facility which
allows recording from one cassette deck to
the other. Deck One functions in both play
and record modes, while Deck Two works
in playback only.

Also included in the set is a three -band
stereo radio, tone and balance controls,
auto -stop feature, twin condenser
microphones, and sockets for headphones
and extension speakers. The set operates
either from mains or battery and will be

...Eavailablefor around £99 at retail outlets.
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Project 

The Flash Point Alarm is
designed to warn when the
temperature of fat or oil in a
chip pan or deep fryer
reaches a dangerous level. It
will not prevent fires -
only you can do that.

WARNING
NEVER TURN YOUR

BACK ON A CHIP PAN

Point Alarm
Owen Bishop

FIRE Statistics for the UK clearly show
that a large and increasing proportion
of fires in the home begin in the
kitchen. Of these, about 90 percent are
fat fires. It does not seem to matter
what kind of cooking fat is used; it
could be vegetable oil, lard, dripping or
margarine. Most people prefer chips
and other fried food to be crisp rather
than soggy, and for this the fat must be
made really hot before the food is put
into it. This is where the danger arises.
Fat takes an appreciable time to warm
up to a suitable cooking temperature
(about 205°C). While this is
happening, the cook may decide to get
on with some other job (or even to pop
quickly down the road to the corner
store!) leaving the fat unattended.

Though it may heat slowly at first,
the rate increases as the cooker warms
up. After cooking temperature has
been reached, it does not take that
much longer for the fat to reach a
temperature at which it is likely to
catch fire. At temperatures higher than
310°C the fat is above its flash -point
and may ignite spontaneously, even
though it is not in contact with a naked
flame. When the cook returns from that
task which was to take "only a
moment", the fat may well be alight -
and possibly the house as well.

This project won't prevent chip -pan
fires but it will give an alarm when the
temperature reaches a dangerous level.
It uses a thermocouple to sense the
temperature of the fat; a thermocouple
was chosen because it is able to
operate over the range 0°C to 400°C.
The circuit is set to trigger an alarm
when the temperature of the fat is
more than about 200 degrees higher
than room temperature. The
temperature of most kitchens is

between 10°C and 25°C, so the alarm
sounds when the fat is at about
210°C. This allows the optimum
cooking temperature of 205°C to be
attained without triggering the alarm,
yet provides a good margin betwen the
triggering temperature and the lowest
flash -point of commonly -used cooking
fats.

The alarm signal takes two forms.
There is an intermittent audible alarm
loud enough to be heard in the next
room (though it is not loud enough to
be heard when you are down at the
corner store!) and for those who are
hard of hearing, there is also a visual
alarm of two lamps, which flash
alternately. The alarms can be external

How It Works
A THERMOCOUPLE is simply an elec-
trical circuit formed by joining two
dissimilar metals, eg copper and iron,
into a loop. If the two junctions of the
metals are held at different
temperatures, an EMF is developed in
the loop. The size of the EMF is pro-
portional to the temperature dif-
ference between the junctions, so if
one junction is held at a constant
temperature, the EMF must be pro-
portional to the temperature at the
other junction.

The graph of the output of a
Nickel - Chromium/Nickel - Alumi-
nium thermocouple, similar to the
type used in this project, shows the
EMF developed versus the
temperature difference between the
thermocouple probe temperature and
a reference temperature of 00C.

The HE Flash Point Alarm uses
room temperature as the reference

VREF GATE
IN

400

300

200

100

100

-200

-8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18

THERMOCOUPLE EMF mV

temperature, and compares the EMF
developed by the thermocouple with
a reference voltage. The Alarm is
triggered when the EMF rises to about
8 mV, corresponding to a
temperature around 2000 above room
temperature. Note that the unit itself
must not be placed where it can
become heated above room
temperature!

GATED
ASTABLE

PROBE
(THERMOCOUPLE)

LED's

DRIVER

AUDIBLE
WARNING

DEVICE

9Hobby Electronics, October 1982



 Project
to the device if required; for example,
you may prefer to site the audible alarm
in the hall or living room, rather than in
the kitchen.

The instrument is battery -powered
and takes only 6mA quiescent current.
In this condition, LED2 glows to
indicate that the device is switched on.
The amount of current required when
sounding the alarm is rather greater,
but the instrument should never be left
for long in this state, for obvious
reasons!,

The Circuit
The temperature sensor used in this
project is a thermocouple, made by
joining together two wires of different
metals or metal alloys. Usually the
wires are twisted together, then
welded and owing to the 'contact
potential difference', an EMF appears
across the junction of the dissimilar
metals.

The size of the EMF increases with
temperature and in the thermocouple
used in this project, it increases by
about 4 uV per degree Celsius. The
circuit is designed to trigger at about
200 degrees above room temperature.
This gives a triggering temperature of
around 210°C to 225°C, which
means that fat at cooking temperature
(205°C) does not trigger the alarm but
fat which is hot enough to catch fire
spontaneously (310°C or hotter)
readily triggers it.

The EMF generated by the
thermocouple is detected by an
operational amplifier, IC1 . This has an
extremely high input impedance
(1012ohms) so that the full EMF
appears at the input pin. The op -amp is
wired as a comparator and there is no
feedback, so the full gain of the
amplifier (about 100,000) is available.
The EMF of the thermocouple is
compared with a voltage reference
generated by a potential divider,
R1/RVI, set to give 8 mV at pin 2 of
the op -amp. If the EMF of the
thermocouple is less than 8 mV, the
output of the comparator is -3 V; if
the EMF exceeds 8 mV, even by a
small amount, the output swings
sharply from -3 V to + 3 V, as a
result of the high gain.

Because IC1 is a CMOS op -amp, the
output swings fully between -3 V and
+ 3 V, giving a clean signal to control
the alarm logic. This is made up from
four NAND gates in a single IC (IC2).
Two of these gates, IC2a and b are
wired as an astable multivibratior with
a frequency of about 1 Hz. When the
output of the comparator is low
( -3 V), the astable is inhibited and its
output (IC2a) is high. This is inverted
by IC2d, the output of which (pin 11)
is low. Thus no current flows to Q1
and the audible warning device is
inactive. LED 1 connected to this
output is not lit but the output from the
other gate of the astable (IC pin 4) is
low (0V); this is inverted by IC2c,
causing LED 2 to light, indicating that
the circuit is switched on.

When the EMF of the thermocouple
exceeds 8 mV (at a temperature more
than 200 degrees warmer than room

81
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NOTE:
RV2 01 IS ZTX300
22k THC1 IS NiAl/NiCr THERMOCOUPLE
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Figure 1. The circuit diagram.

OV

NICKEL
ALUMINIUM

THC1

'3V

NICKEL
CHROME

Figure 2. PCB assembly diagram.
Remember not to handle the CMOS ICs!

temperature), the output of the
comparator goes high, allowing the
astable to oscillate. The LEDs flash
alternately and the audible warning
device is switched on intermittently, to
give a bleeping alarm sound.

Construction
The layout (Figure 2) is designed for
standard size presets, not the sub-
miniature types. The ICs are both
CMOS, so take the usual precautions
to avoid static electrical charges on
your clothes or body, and use a
soldering iron with an earthed bit.
Mount the ICs and all other on -board
components except for R4 (the
omission of R4 spares you, and your
family, the piercing sound of the
audible alarm while you are testing and
setting up the remainder of the circuit).
Note that single -sided terminal pins
may be used, but those which connect
to the LEDs should project through the
copper side of the board, not the
component side - the alternative is to
use double -sided pins throughout.

The LEDs used in the prototype
were a special kind, ready -mounted in a

-3V FLAT
EDGE

LED2

e b c

c777Di
ZXT300

VIEWED
FROM BELOW

LEDI

chromium -plated bezel. These give a
stylish appearance to the instrument,
but the standard type with plastic
mounts can be used instead. Mount the
LEDs on the front panel and connect
them by short wires to the pins on the
circuit board.

The power supply is split to provide
3 lines; + 3 V, 0 V and -3 V. The
operational amplifier, IC1, was
specially chosen for its ability to be able
to operate from voltages as low as
±3 V. The recommended case
incorporates a battery compartment
with metal tags, to which power leads
may be soldered as shown in Figure 3.
The switch is a double -pole double -
throw (DPDT) type, connected to the
+ 3 V and -3 V lines and mounted on
the upper half of the case. Wire up the
power lines at this stage, and connect
them to the circuit board.

The circuit may be tested at this
stage. Since the EMF of the
thermocouple is only a few millivolts,
the op -amp must be balanced by using
the offset null adjustment, RV2, which
connects pins 1 and 5 of the IC. While
the op -amp is being balanced, both
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SW1

BATTERY
COMPARTMENT

MAIN CIRCUIT
BOARD

BOTTOM OF CASE

Figure 3. Fitting it all together.

inputs (pins 2 and 3) must be
connected to the 0 V line using two
test leads with crocodile clips. The
easiest method is to join the two
terminal pins (to which the
thermocouple is to be attached later)
with one lead and to connect the
junction of R1/RV1 to 0 V with the
other. A voltmeter or oscilloscope must
be used to measure the output voltage
between pin 6 of ICI and the -3 V
line. When all the above connections
are made, switch on the power. LED2
comes on to show that the circuit is
active. Ideally, RV2 should be adjusted
so that the output is steady at OV (the
meter would read + 3V, because you
are measuring from the - 3V line), but
this is difficult. If it cannot be set
exactly, adjust RV2 so that the output
is just on the point of swinging from
- 3V to + 3V lie, OV to 6V on the
meter).

Remove the two test leads before
proceeding further. Now connect the
thermocouple (temporarily) to the
terminal pins on the circuit board. A
thermocouple normally has red ( + ve)
and blue ( - ve) wires. The red wire
(nickel -chrome) goes to pin 3 of IC1
and the blue wire (nickel -aluminium)
goes to the OV line. For the next stage,
you will need a sensitive millivoltmeter
with a high -impedance input - an
ordinary low-cost multimeter may draw
too much current to allow the levels to
be set correctly. As an alternative, use
an oscilloscope, but if neither of these
instruments is to hand, you'll have to
construct the HE Digital Millivoltmeter
(August issue).

The first step is to set the potential
at pin 2 of IC 1 ; connect the
millivoltmeter between the OV line and
pin 2, and adjust RV1 until the reading
is 8 mV. Now attach the meter

VEROPINS PROJECT
THROUGH FOIL

SIDE OF PCB

THERMOCOUPLE
LEAD

between the OV line and pin 3 of IC1
(the red wire of the thermocouple). It
will probably show no reading at first,
since the junction will be close to room
temperature, so heat the junction by
placing it in a hot oven (set to 230°C,
450°F or Gasmark 8).

As the temperature of the
thermocouple rises, the reading on the
meter should increase steadily. As the
reading passes 8 mV, the circuit is
triggered and the LEDs will the begin to
flash alternately, at about 1 Hz. f you
now remove the thermocouple from
the heat, the flashing stops after a
second or two.

If the LEDs fail to flash, check the
operation of the osciallator, IC2a,b, by
testing the output from pin 4. It should
rise to + 3 V and fall to -3 V sharply
and regularly, at about 1 Hz. The output
at pins 10 and 11 (IC2c and d) should
be similar, though 1 80° out of phase
with pin 4.

If the circuit is not triggered by a
thermocouple EMF of 8 or even 9 mV,
it is likely that the offset null
adjustment is not properly set. Keeping
the thermocouple at a steady heat, so
that its EMF is close to 8mV, adjust
RV2 very slightly so that the output of
ICI , at pin 6, swings from 0 V to
+ 3 V and triggers the LEDs.

Assuming that all is in working
order, solder R4 in position and re -test
the circuit with the audible warning
device (AWD) in operation. If it is to be
mounted externally, solder long leads
to the mounting holes on the PCB and
run them through a hole cut in the side
of the case. It is possible to wire two or
more AWDs in parallel, all switched by
Q1, should you want to make the alarm
sound in several rooms at once.

Mount the two-way connector block
on the lower half of the case and insert

Parts List
RESISTORS (All 1/4 W 5% carbon)
R1 100k
R2 3M3
R3 1M
R4 10k
R5,6 180R

POTENTIOMETERS
RV1 1k

carbon preset
RV2 22k

carbon preset

CAPACITORS
C1 220n

C280 polyester

SEMICONDUCTORS
Q1 ZTX300

silcon NPN transistor
IC1 7611

CMOS op -amp
IC2 4011B

CMOS quad 2 -input NAND
LED1,2 TIL209

light emitting diode

MISCELLANEOUS
S1 DPDT

slide switch
THC1 thermocouple

(see Buylines)
61,B2 2 x 'AA' cells

(3 V each pair)
Audible warning device (see Buylines);
case; two-way terminal block; veropins;
plastic stick -on feet; connecting wire,
solder etc.

BUYLINES page 30

the PCB and front panel in the slots.
Run wires from the connector block to
the thermocouple terminal pins on the
PCB. The thermocouple itself is
supplied with a long lead which may be
cut shorter, if desired, but take care to
insert the leads in the correct sockets;
if the polarity is wrong the alarm will
not be triggered, even by a raging
inferno. For the same reason, make
certain that the screws of the terminal
block are firmly tightened. Every time
you renew the cells, it is best to check
that the connector block screws have
not been loosened.

The two halves of the case may
now be bolted together and stick -on
feet applied to the lower surface. The
Flash -Point Alarm is now ready for use.
At this point, it would be adivisable to
make another test run, with the
themocouple in the oven as before, to
check that all is as it should be. Always
remember, the only certain way to
prevent, a chip -pan fire is to keep a
close watch on it at all times!

(PIN 3
OF ICU (OV RAIL)

SMALL LARGE
EMF EMF

TERMINAL
BLOCK
(BRASS)

NiCr

SMALL
EMF

t
THERMOCOUPLE TERMINAL

PROBE BLOCK
(BRASS)

Figure 4. Three thermocouples.
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Three Thermocouples
Although you have purchased only one
thermocouple, the circuit really
contains three (Figure 41! The other
two are made when you screw the
ends of the thermocouple wires into
the metal contacts of the connector
block; each of these wire -connector
junctions is between dissimilar metals,
so an EMF is produced. However, both
of these junctions are at room
temperature and their EMFs are
relatively small; in addition, they are
opposing EMFs, and so they cancel
out. This leaves only the EMF at the
nickel-chrome/nickel-aluminium
junction in the chip pan, which is the
one used to trigger the alarm.

Using It
The instrument should not be placed
where it can be overheated by the
cooker, because this could affect the
triggering temperature. The
thermocouple lead must be left long
enough to allow the unit to stand on a
table or work -top, a few feet from the
cooking area. The lead can be bent into
an inverted U shape, so that it hooks
neatly on to the rim of the pan, with
the thermocouple immersed in the fat
(the lead could be clipped to the rim of
the pan, using a small bull -dog clip).
Switch on the instrument before
beginning to heat the fat and check
that the indicator, LED1, is glowing.
The fat reaches cooking temperature
before the circuit is triggered so, in

normal use, you should never hear or
see the alarms in action.

If the alarms are triggered, there is
immediate danger of fire, especially if
the alarm has been going for several
minutes with the heat still on. Switch
off the heat immediately and do not
leave the pan unattended until the
alarm has stopped. If you attend to the
pan as soon as the alarm is raised, it
should not be hot enough to ignite
spontaneously but, if you leave it
longer, it might! Should the fat catch

fire, this is how the deal with it:

1) Turn off the heat.
2) Cover the pan with a large lid or

a large damp cloth, to keep air
away from the fire.

Two things you should NOT do are to
try to move the pan, or to throw water
over it. And never panic! - but with
the Flash -Point Alarm, you should
never need to worry about anything
except how brown you want the chips
to be! HE

MODULES FOR SECURITY Et MEASUREMENT
INTRUDER ALARM CONTROL UNIT

CA 1250

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

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

I.R. units
 Anti -tamper and panic facility

This exciting new module offers all the possible
features likely to be required when building an
intruder alarm system. Whether used with only tor
2 magnetic switches or in conjunction with several
ultrasonic alarm modules or infra -red units. a really
effective system can be constructed at a fraction of
the cost of comparable ready-made units. Supplied
with a fully explanatory Data Sheet that makes
installation straight forward, the module is fully
tested and guaranteed.
'available in kit form 06.95 + VAT

 Stabilised ouput voltage for external units
 2 operating modes - full alarm/anti-tamper and

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

loads
 Test loop facility

ULTRASONIC
ALARM
MODULE
US 4012
Fully built
tt tested

Adjustable range
from 5ft. to 25ft.

A really
effective fully built

module containing both
ultrasonic transmitter and

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

together with a suitable 12V power supply
and relay unit as shown, forms an effective

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

wide range of enclosures. A ready -drilled case and necessary
hardware is available below.

DIGITAL VOLTMETER MODULE DVM 314
Fully built Et tested

only
£11.95

+ VAT

 Positive & negative voltage with an FSD of
999mV which is easily extended

 Requires only single supply 7-12V
 High overall accuracy - 0.1% + 1 digit
 Large bright 0.43" LED displays
 Supplied with full applications data

With this fully built and calibrated module a wide range of accurate equipment such as multimeters,
thermometers, battery indicators etc. can be constructed at a fraction of the cost of ready-made units. Full
details are supplied for extending the voltage range, measuring current, resistance and temperature.
Fully guaranteed. the unit has been supplied to electricity authorities. Government departments, etc.

Temperature Measurement Kit 0T.10 £2.25 + VAT
Using the I.C. probe supplied. this kit provides a linear output of 1OrriV°C over the temperature range
from 10°C to + 100°C. The unit is ideal for use in conjunction with the DVM module providing an
accurate digital thermometer.

Power Supply PS.209 £4.95 +VAT
This fully built mains power supply provides two stabilised isolated outputs of 9V. 250mA each. The unit
is ideally suited for operating the DVM at Temperature Measurement module.

Power Supply ft Relay
Units PS 4012 £4.25 +VAT

Provides a stabilised 1 2V output and relay with 3A
contacts. The unit is designed to operate one or two
of the above ultrasonic units. Fully built and tested.

Siren Module
SL 157 £2.95 + VAT

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

Add VAT & 50p post and packing
to all orders.
Shop hours 9.00 - 5.30 p.m.
(Wed. 9.00 - 1.00 p.m.)
Units on demonstration - callers
welcome. S.A.E. with all
enquiries.

Hardware Kit
HW 4012 £4.25 + VAT
A suitable ready -drilled case with the various mount-
ing pillars, mains switch socket and nuts and bolts.
Designed to house the ultrasonic alarm module
together with its power supply.
Size. 1 53mm x t 20mm x 45mm.

ACCESSORIES
3 -position Key Switch for use with
CA 1250 supplied with 2 keys

Magnetic switch (with magnet)

5" Horn speaker for use with SL 157

£3.43

£1.17

£4.95

RiSCOMP LiMiTED
Dept: ETI 10
21 Duke Street,
Princes Risborough, Bucks.
Princes Risborough (084 44) 6326
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CAMBRIDGE LEARNING
SELF -INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR
* LESS THAN £20 *

SUPERKIT

i

) :

I2.2...88131.....1188 I

nanniinvvan;-.

Digital Beetroniellit

suitable for beginners

SUITABLE FOR
BEGINNERS

NO SOLDERING!

Learn the wonders of digital
electronics and see how quickly
you are designing your own
circuits. The kit contains:
seven LS TTL integrated circuits,
breadboard, LEDs, and all the

DIL switches, resistors, capacitors, and other components to
build interesting digital circuits; plus a very clear and
thoroughly tested instruction manual (also available sepa-
rately). All this comes in a pocket size plastic wallet for
only £19-90p inc VAT and p&p. This course is for true
beginners:
- needs no soldering iron.
- asks plenty of questions, but never leaves you stuck and

helpless.
- teaches you about fault-finding, improvisation, and

subsystem checking.
- the only extra you need is a 4IV battery (Ever Ready

1289, or similar), or a stabilised 5V power supply.
Using the same breadboard you may construct literally
millions of different circuits.

DIGITAL COMPUTER DESIGN £8.50 NEW!
An up-to-date course on the design of digital computers
- from their individual logic elements and from
integrated circuits. You are first shown the way in
which simple logic circuits operate and then, through a
series of exercises, arrive at a design for a working
machine.
This course, as well as our beginners' theory course,
Digital Computer Logic and Electronics, supports tne
practical Superkit series.
GUARANTEE No risk to you. If you are not completely
satisfied, your money will be refunded upon return of
the item in good condition within 28 days of receipt.
CAMBRIDGE LEARNING LIMITED, UNIT98 RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND.
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

All prices include worldwide postage (airmail is extra -
please ask for prepayment invoice). Giro A/c No 2789159.
Please allow 28 days for deliver), in UK.

.

SUPERKIT(S) @ £19.90
DIGITAL COMPUTER DESIGN(S) @ £8.50
DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00

I enclose a *cheque/PO payable to Cambridge Learning Ltd
for £ (*delete where applicable)
Please charge my:
*Access / American Express / Barclaycard / Diners Club

Eurocard / Visa / Mastercharge / Trustcard
Expiry .Date Credit Card No

Signature

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

Name

Address

Cambridge Learning Limited, UNIT 99, Rivermill Site, FREEPOST, St Ives,
Huntingdon, Cambs, PE17 4BR, England. (Registered in England No 1328762).

Bradley
SPECIALIST ELECTRONIC

OF
LTD

EDGWARE
COMPONENT

Tel: 723-4242

Marshall
ROAD

DISTRIBUTORS

' PROBABLY THE
LARGEST STOCK
OF ICs &
TRANSISTORS
IN THE SOUTH
TRY US FIRST

SPECIAL
OFFER

STEINAL
MULTICHECK

£7-50

£1026

2132
2112

2211

2411

BAHCO TOOLS
SIDE CUTTERS

£7.10
£940

END CUTTERS
£1043

PLIERS
£6-75
£6 78

LARGE RANGE OF
ACCESSORIES

Plugs
Sockets
Audio Connectors
Veroboards
IC Sockets
Soldering equipment
Screw drivers

(BAHCO)
Sifam Knobs
etc.

+ VAT
Normal price

BUY WITH
ACCESS

BARCLAYCARD
A/EXPRESS

DINERS

Just phone we do the
rest

2415

ICE MULTIMETERS
Microtest 80 L18-80
Supertest 680 R L32.00
Supertest 680E £2450

BREADBOARD'S
EXPERIMENTER

MAIL EXP 325 EXP 600
LARGE RANGE OF ORDER EXP 350 EXP 650
ICs
Transistors FASTER EXP 300 EXP 4B

Capacitors SERVICE LOGIC PROBES
Diodes PHONE LP1 £3100
Triacs 723-4242 LP2 £1800
Thyristors
Opto
Resistors 16, 24, 40 WAY

RIBBON CABLE
EXPERIMENTER

KITSPotentiometers
Fuses
Bridges

£1.10; £1.40; £2.20
metre

PB6 L9.20
PB100 £11  80

Please send S.A.E.for Header plugs 14 way, PLEASE REMEMBER
fist 16 way, 24 way, 40 way To ADD 15% VAT

BRADLEY MARSHALL LTD FOR

Crimson Elektrik

PROFESSIONAL AMPLIFIER MODULES
PRICE LIST -

ELECTRONIC MODULES Et ASSEMBLIES - APRIL 1981

CODE DESCRIPTION Less VAT INC WT
VAT VAT (Kg)

£ £ £

CE 608 Power Amplifier Module 18.26 2.74 21.00 0.16
CE 1004 Power Amplifier Module 21.30 3.20 24.50 0.20
CE 1008 Power Amplifier Module 23.90 3.60 27.50 0.21
CE 1704 Power Amplifier Module 30.43 4.57 35.00 0.22
CE 1708 Power Amplifier Module 30.43 4.57 35.00 0.22
CE 3004 Power Amplifier Module 42.60 6.40 49.00 0.40
BD 1 Bridge Driver Module 7.13 1.07 8.20 0.06
TR 80 Toroidal Transformer 80VA 18.00 2.70 20.70 2.00
TR 150 Toroidal Transformer 1 50VA 20.07 3.01 23.08 2.35
TR 250 Toroidal TRansformer 250VA 25.43 3.81 29.24 3.35
TR 250Q Toroidal Tansformer (low noise) 33.20 4.98 38.18 2.80
B 6 Bridge Rectifier (6 amp) 0.99 0.15 1.14 0.02
812 Bridge Rectifier (12 amp) 1.80 0.27 2.07 0.03
C4700/40 Reservoir Capacitor and Clip 1.91 0.29 2.20 0.09
C4700/63 REservoir Capacitor and Clip 2.40 0.36 2.76 0.11
C4300/63 Reservoir Capacitor and Clip 2.60 0.39 2.99 0.11
CPS 80 Power Supply 22.82 3.42 26.24 2.10
CPS 80D Dual Power Supply 27.63 4.14 31.77 2.25
CPS 150 Power Supply 25.86 3.88 29.74 2.50
CPS 150D Dual Power Supply 31.65 4.75 36.40 2.60
CPS 250 Power Supply 32.03 4.80 36.83 3.50
CPS 250D Dual Power Supply 39.43 5.91 45.34 3.65
TS 70 Thermal Switch 70°C 1.92 0.29 2.21 0.02
HS 50 50mm Heatsink 1.60 0.24 1.84 0.15
HS 100 100mm Heatsink 2.60 0.39 2.99 0.30
HS 150 150mm Heatsink 3.65 0.55 4.20 0.45
FM 1 Fan Mounted on 2 x HS 100 32.13 4.82 36.95 1.20
FM 2 Fan Mounted on 2 x HS 150 36.10 5.42 41.52 1.50
CPR 1X Pre -Amplifier Module 31.30 4.70 36.00 0.15
MC 2 Moving Coil Pre -Pre -Amplifier Module 20.00 3.00 23.00 0.07
REG 1 Regulated Power Supply 8.09 1.21 9.30 0.07
TR 6 6VA Mains Transformer 2.87 0.43 3.30 0.21
XO 2 2 Way Crossover Module 17.39 2.61 20.00 0.07
XO 3 3 Way Crossover Module 26.09 3.91 30.00 0.07
MU 1 Muting Circuit for XO 2 or XO 3 8.35 1.25 9.60 0.04
CK 1010 Complete Pre -Amplifier Kit 78.26 11.74 90.00 2.50
CK 1040 Complete 40 Watt Power Amplifier Kit 103.48 15.52 119.00 ii7.30
CK 1100 Complete 100 Watt Power Amplifier Kit 129.56 19.44 149.00 7.30
MC 2K Add On Moving Coil Kit 21.74 3.26 25.00 0.12
PSK 1 Pre -Amplifier Power Supply Kit 17.39 2.61 20.00 0.75

SOLE DISTRIBUTION BRADLEY MARSHALL LTD OF EDGWARE RD
325 EDGWARE RD. LONDON W21 BN

TEL: 01-723 4242

Hobby Electronics, October 1982 13



ELECTRONIC IGNITION
Makes a good car better

TOTAL ENERGY DISCHARGE electronic
ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY
between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system's ability to fire fouled plugs.

ACCURATE TIMING prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE - immune to contact bounce and
similar effects which can cause loss of power and roughness.

PLUS
SUPER POWER SPARK - 31/2 times the energy of ordinary

capacitive systems - 31/2 times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems - essential for use on modern cars with weak fuel
mixtures.

higher output voltage under all

no loss of ignition performance

BETTER STARTING full spark power even with low
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voltage triggered tachometers.

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine's
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter 'spikes' on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components - plus the 'ultimate insurance'
of a changeover switch to revert instantly back to standard ignition.

IN KIT FORM it provides a top performance
electronic ignition system at less than half the price of competing ready -
built systems. The kit includes everything needed, even a length of solder
and a tiny tube of heatsink compound. Detailed easy -to -follow instructions,
complete with circuit diagram, are provided - all you need is a small
soldering iron and a few basic tools.

AS REVIEWED IN
ELECTRONICS TODAY INTERNATIONAL June '81 Issue
and EVERYDAY ELECTRONICS December '81 Issue

FITS ALL NEGATIVE EARTH VEHICLES,
6 or 12 volt , with or without ballast

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS
Some older current impulse types (Smiths pre '74) require an adaptor -
PRICE £2.95

STANDARD CAR KIT £14.85
Assembled and Tested £24.95

TWIN OUTPUT KIT £ 22.95
For MOTOR CYCLES and CARS with twin ignition systems

Assembled and Tested £34.70

ELECTRONIZE DESIGN
Dept. D Magnus Road, Wilnecote

Tamworth, B77 5BY
Phone: (0827)281000

PLUS
£1.00
U.K.
P. & P.
Prices
Include
VAT.

VISA

DIMENSIONS:

FFFF
si`ik4./ek. Nopk,

7ste_4.,&is
Length 12.5 cm
Width 8.9 cm
Height 4.3 cm
Lead length 100.0 cm

TECHNICAL DETAILS
The basic function of a spark ignition system is often lost among claims
for longer 'burn times' and other marketing fantasies. It is only necessary
to consider that, even in a small engine, the burning fuel releases over
5000 times the energy of the spark, to realise that the spark is only a
trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start that combustion as quickly as possible and that requires
a high power spark.

The traditional capacitive discharge system has this high power spark
but, due to it's very short spark duration and consequential low spark
energy, is incompatible with the weak air/fuel mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it's low power
but very long duration spark which guarantees that sooner or later the fuel
will ignite. However, a spark lasting 20000 at 2000 rev/min. spans 24
degrees and 'later' could mean the actual fuel ignition point is retarded
by this amount.

The solution is a very high power, medium duration, spark generated by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a
smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 31/2
times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
even the weakest fuel mixtures without the ignition delay associated with
lower power 'long burn' inductive systems.

HIGH EFFICIENCY INVERTER A high power, regulated inverter
provides a 370 volt energy source - powerful enough to store twice the
energy of other designs and regulated to provide sufficient output even
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes all
unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low level just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION

SPARK POWER (PEAK)

SPARK ENERGY
(STORED ENERGY)

SPARK DURATION

OUTPUT VOLTAGE (LOAD 50pF
EQUIVALENT TO CLEAN PLUGS)

OUTPUT VOLTAGE (LOAD 50pF + 500 Kfl
EQUIVALENT TO DIRTY PLUGS)

VOLTAGE RISE TIME TO 20 KV
(Load 50pF)

TOTAL ORDINARY
ENERGY CAPACITIVE

DISCHARGE DISCHARGE

140W 90W

36 mJ 10 mJ
135 mJ 65 mJ

500 pS 160 pS

38 KV 26 KV

26 KV 17 KV

25 NS 30 pS

TOTAL ENERGY DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems.
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 Feature

FAULT-FINDING
FOR BEGINNERS

Fault-finding, on a newly completed project or even on commercial
equipment, is easy - once you know the rules!
FAULT-FINDING on a project can be a
time-consuming job. Even experienced
electronics engineers will sometimes
spend hours looking for a reason why a
particular circuit doesn't work - so what
chance has the hobbyist got, of quickly
locating faults? Occasionally, a fault will
be obvious, but more often than not it
will remain hidden away, after many
hours' of hard slog to detect and then
repair it.

Prevention Is Better Than Cure
There are many categories of possible
faults, but the more usual ones occur
because of a mistake. For instance, it's
all too easy to misread the resistor colour
code and put an incorrect value into the
circuit. Of course, in some cases a small
change may not make any difference,
but in other circuits resistances can be
critical - and you may find that a project
simply doesn't work at all just because
you've inserted a 100k resistor instead
of a 1 20k. The moral of the story is to
make sure you know the colour code.

Similarly, an incorrect capacitor value
may prevent a circuit from operating ac-
cording to plan while polarised compon-
ents ie, transistors, integrated circuits,
diodes and certain capacitors, have to be
inserted the right way round, for obvious
reasons.

Another builder -originated source of
faults is to do with soldering. A single
dry -joint can affect performance and
may prevent the circuit from working at
all. Soldering technique improves with
practice, so fewer and fewer soldering
problems should arise the more projects
you make. But dry -soldered joints aren't
the only type of fault which can be
caused by slap -happy soldering; in its
hot state solder is, of course, molten,
and unless care is taken it can form con-
ducting bridges to copper tracks close by
the soldering joint. Even a microscopical-
ly thin solder bridge can form a short cir-
cuit and prevent your project from work-
ing.

Occasionally, too, a circuit will mal-
function due to a faulty component, but
it is the exception to the rule.

Most suppliers thoroughly screen the
components they sell and it is unlikely
that a component will be faulty at the
time of purchase. It can happen how-
ever, that a component may be damaged
by mis-handling - some components
are quite 'fragile'. Always take particular
care with CMOS ICs, which can be easi-
ly destroyed by static discharge. Never
touch the pins, and always solder the
supply pins before moving onto the in-
put/output connections.
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Begin At The Beginning
OK, you've taken all the right pre-
cautions, worked carefully and finally
completed the project. Now the magic
moment - power on! WAIT! There's
something you should do first; check
everything once more. Many faults can
actually be detected before you switch
on, and that's the best time to find them.
A smoking resistor may precisely pin-
point a fault - but it could also destroy
many valuable components in the pro-
cess. Far better to check first.
 Look at the components; are they all

in the right places, according to the
component overlay diagram? Are all
the polarised components inserted
the right way round?

 Look underneath the PCB or
Veroboard, on the copper side; check
carefully for solder bridges or stray
bits of wire, component leads not
trimmed etc. Particularly check
around the power supply connec-
tions; if something is going to 'blow',
it will probably be caused by an incor-
rect connection to the power rails.
Solder bridges can be very fine and
difficult to detect, so if your project is
using expensive components, the
time spent going over the board (with
a jeweller's eyeglass, if possible) is
time well spent.

 Finally, check for dry joints. All
soldering connections should be clean
and bright. A dull, mottled joint is pro-
bably a dud, though they aren't
always that obvious.

Once these pre -switch -on observa-
tions have been completed, it's time to
apply the volts. But remember, those
first few seconds, just after you hit the
switch, can tell you a lot about the
nature of a fault. For example, if the pro-
ject is an amplifier, say, you might get a
high pitched whine for a very few
seconds, after which the project just lies
there like a stale loaf in a bakers
shop or it may be some other
strange, unexpected results. The point is

that those first few moments just may
be the only clue you have!

Crash, Bang, Wallop
There, you've done it, now Switched on
the power, only to find well, some-
thing other than what you expected. But
wait a minute. What did you expect?
Very few circuits will actually do
anything, at first, since there are usually
a series of adjustments, setting -up
operations and so on to be completed
before a project will 'work'. Never
mind just for the moment, you are
simply looking to see that nothing
disastrous is happening. If it's a common
or garden variety mutant -blaster
(originally from the planet Zorg), then
why is R23 glowing red hot?

If R23 is glowing, then switch off im-
mediately. It takes only fractions of a se-
cond to 'cook' an expensive component
so, at the first sign of a serious fault, the
sooner you switch off the better.

At this stage you should be using your
eyes, ears and nose (an overheated
resistor has a very distinctive smell
which you will probably come to
recognise!) but not your fingers, please.
It's a good idea to take notes, too,
because it's all too easy to forget some-
thing which may provide the vital clue to
the location of the fault.

What happens next depends on the
results after power -on. If the project im-
mediately began to smoke, then some-
thing is obviously very wrong. On the
other hand, perhaps it just lays there,
harmlessly. A third possibility is that
everything looks alright but, after per-
forming all the adjustments and so on, it
still lies there, uselessly.

The Golden Rules
Assuming, for the moment, that
something is drastically wrong, it's time
to follow the First Rule of Fault -Finding,
which is this: "Look For The Simplest
Faults First". If the circuit was over-
heating, check the board again, looking
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for incorrect resistor values, short cir-
cuits, incorrect supply connections etc.
Here's where those first observations
will pay off; if R23 was smoking then it's
safe to assume that the fault lies in that
area of the circuit.

Check the supply voltages; it's sur-
prising how often a 'brand new battery'
will turn out to be an old, overused one
that should have been thrown out but
somehow got mixed up with a new one!
If the circuit is mains -powered, dis-
connect the DC supply to the circuit and
check the off-load voltage. If the positive
supply is fused, have you remembered to
put a fuse in? (don't laugh, it could hap-
pen to you!).

After checking and re -checking all the
obvious things, without finding a clue to
the fault, it is time to consider the Se-
cond Law: "When In Doubt, Read The
Manual" (or the Circuit Description/How
It Works or whatever). Read all about it
and try to understand, firstly, the result
you should be getting and secondly, the
result you are getting. You should
assume, at this stage, that the fault is
caused by an error on your part. Yes, of
course you're perfect (aren't we all?) but
it is nevertheless true that 99% of faults
are caused by an error in construction,
so don't immediately write off to the
editor, or complain to the component
supplier.

Even if you suspect that your problem
is caused by that stray 1 %, don't just
give up. Study the circuit closely, com-
paring it with the component overlay and
all the other information printed in the
magazine. Errors in published projects
are usually very obvious, once you know
where and how to look. With stripboard
construction, for example, a common
problem is the ommission of one or two
track breaks - cuts in the copper strips
- so if you suspect this, check the com-
ponent layout against the circuit, making
sure that there are no components con-
nected on the board which are not con-
nected in the circuit. Ask yourself, for
example, should the collector of that
transistor really be connected to the OV
rail? This procedure will often produce
results with projects on PCB, too.

Look for circuit blocks which are
repeated, eg, op -amp units, and try to
'spot the difference'. The more work you
can put in at this stage, the sooner your
project will be alive and well - and the
more you will learn about electronics,
too. Also, a single dead component is a
lot easier to replace than an entire circuit
board!

Blocks And Chains
Now, we're just about out of rules. The
remaining one is best expressed as
"Divide And Conquer". It works like
this.

Most circuits consist of a number of
circuit elements - amplifiers, oscil-
lators, filters and so on - linked in
chains, or connected together in some
other, more complicated fashion.

The block diagram, Figure 3, shows
an example of the circuit blocks of HE's
Echo-Reverb project, from the May '82
issue.

The principle of the last rule is simply
to isolate sections of the circuit until the
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Figure 1. Block diagram of our Echo-Reverb project, from the May '82 issue.
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fault has been pinned down to a single
block. The exact method used depends
on the type of circuit; with straight -chain
circuits, such as an audio amplifier or an
AM radio receiver, the recommended ap-
proach is to start in the middle. If the cir-
cuit is working correctly at that point
proceed towards the output end, until
you locate the stage where the signal is
lost. If there is no signal present at the
mid -point, then the fault obviously (well,
probably) lies towards the 'input' end of
the chain, so work back in that direction.

Above all, fault-finding at this level re-
quires a calm, logical common-sense
approach. If you know how the circuit
works and what it is supposed to be do-
ing, you stand a good chance of being
able to figure out the block in which the
fault lies. The diagrams of Figures 2 and
3 show the block diagram of a typical,
small transistor radio, together with a
section of a fault-finding chart. The chart
illustrates the advantages of a logical ap-
proach; simply by asking the right ques-
tions, the correct answer becomes ob-
vious and the location of the fault can be
found.

What Next?
Once you've decided in which block the
fault lies, look at the circuitry of the
block itself and once again apply the
Golden Rules. Carefully check the PCB
area and each component for physical
defects. You know the fault is there,
somewhere - it's just a matter of fin-
ding it! Perhaps the body of a resistor is
cracked, or one of the IC's pins has been
bent underneath. Try tapping compon-
ents very lightly with the insulated end
of a small screwdriver; this trick will
often turn up a bad solder joint or duff
component. If overheating seems to be
the problem, use an aerosol freezing
spray to cool down the suspect compo-
nent; if the fault suddenly vanishes,
you've at least isolated the component.
Now you only have to find out why its
overheating! These two 'tricks of the
trade' are the most effective methods
for locating intermittent faults - those
which come and go!

Tools of the Trade
Fault finding without instruments is im-
possible. If you've come this far without
even a multimeter then you're some un-
discovered genius who should be writing

A 'scope is a
technician's best
friend! A small
model, such as
any one of the
Scopex models
shown, will more
than repay the
investment if you
are working on a
good number of
projects, while for
professional (or
even semi-
professional)
work, a 'scope is
essential.

this, rather than reading it!
A multimeter is simply the most com-

mon and most useful tool of the elec-
tronics trade. Already, a multimeter will
have been used to isolate the fault to a
particular circuit block, but it's when
you're locating the faulty component
that a meter is really essential for the
following tests:

 Measure the supply voltages on all
ICs; be sure to use probes with sharp
points for this, to avoid bridging
two adjacent pins. You should know
the voltages (or range of voltages -
they're rarely exactly as marked on
the circuit) to expect, and where to
find them. If you find an incorrect
reading, track along the copper, look-
ing for breaks, shorts etc.

 Measure the voltages around suspect
transistors; although the actual
readings will depend on the circuit
configuration, in general the collector
of an NPN transistor that is normally
conducting will be positive with
respect to the emitter (negative for
PNP), but the voltage will be some-
what less than the positive rail. The
base should be at least OV6 more
positive than the emitter (0V6
negative, for PNP). If the transistor is
normally cut off, the base voltage will
be less than OV6 above the emitter,
or even negative (for NPN), while the
collector will be at the positive supply
voltage, give or take a volt or so.

 Measuring in -circuit resistance, eg,
when checking for a high resistance
dry joint, it can be quite frustrating
because the components in the circuit
will obviously affect the reading; the
only certain way to measure
resistance in -circuit is to isolate, by
lifting components or (in extreme
cases only) cutting the circuit tracks.
These measures may also be
necessary if you suspect that a faulty
component or group of components
are responsible for an incorrect
voltage reading (Divide And Conquer,
remember?). Some meters, such as
the Teston meter reviewed in last
month's issue, have a special range
for measuring in -circuit resistance,
and this facility is very useful (as the
reviewer mentioned) for taking
resistance readings around transistors
or diodes.

Scope For Improvement
For most hobbyists, owning test equip-
ment other than a multimeter is
something of a luxury. However, there
are several other items which can be
built cheaply; an audio signal generator
(HE May 82 issue) is quite adequate for
work on audio circuits. A simple audio
amplifier with a high impedance, AC -
coupled input (to isolate DC levels in the
circuit under test) or even a high im-
pedance earphone, is invaluable for trac-
ing the signal path through an amplifier.
An audio/RF signal injector/tracer (HE
August 79; April 82) is slightly more ver-
satile, as it can be used on AM radio cir-
cuits as well.

This list could go on indefinitely,
because the more complicated circuit-
srequire more specialised test equip-
ment. In general, though, there is one
item which, though expensive, is useful
for almost all fault-finding and totally
essential for work on some kinds of cir-
cuits,and that is an oscilloscope. If you
are going to be 'into electronics', either
as a long-term hobbyist or as a semi-
professional, say, then a 'scope is a very
worthwhile investment.

Extracting The Digit
A 'scope is usually necessary for fault-
finding on digital circuits, where correct
operation depends not on voltage levels
but on the presence (or absence) of a
fixed -level pulse which is too fast to
register on a multimeter. The only way
pulses can be observed is either on a
'scope, or by using a special logic probe.
It is also important to understand the
logic of the circuit, from the truth tables
of simple AND, OR, NOR and NAND
gates through flip flops, registers and so
on, to the logical combination of the
elements used in the circuits. The Model
Train Lights Controller project, published
last month, for instance, was a good ex-
ample of a sequential logic circuit in
which correct operation depends on the
logic state of particular inputs and the
state of the logic elements which re-
sulted from the last sequence of inputs!
The timing diagrams, tracing the effect
on the circuit of a sequence of inputs,
are an important fault-finding tool for this
type of circuit!

The Final Secret
To conclude, I will now reveal the most
important secret of fault-finding: exper-
ience. There is no substitute, so when
your project just lies there limply, don't
get frustrated and annoyed, or throw it
against the wall! Roll up your sleeves and
get on with it. Sooner or later the circuit
will burst into life, and you will discover
that you've learned a lot about elec-
tronics, in the process.
Happy Hunting!

Our thanks to Bernard Babani (publishing)
Ltd. for permission to reproduce the
diagrams of Figures 2 and 3 from their
"Transistor Radio Fault -Finding Chart"
by Chas E. Miller; publication number
BP70, price 50p.
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HEBOT II

_L_

HEBOT Rolls Again
Way back in November 1979 we published one of the first ever mobile robot projects, which we
christened HEBOT. It proved to be enormously popular and, judging by the mail we still receive,

reader's enthusiasm for simple robotics has not decreased over the years!
HEBOT has long since 'passed on' but now, in conjunction with Powertran Ltd., we are proud to

present its successor.
HEBOT II is a very similar animal - er, robot - but using today's more sophisticated circuitry and
operating under the control of a microcomputer. Like the original, it is a 'turtle' robot, propelled by

two large, independently controlled rubber wheels which enable it to perform a wide variety of
movements. Obstacle -sensors allow it to explore its environment, discovering the limits of move-

ment or the shape of a room, or it can draw patterns or graphs using a pen, which presses down on
command. Its blinking eyes and on -board beeper can be programmed to communicate with the

operator, eg to indicate that it has finished a task.
The projected cost of this educational and inspirational robot is around £75, and it is initially intend-
ed to be controlled via a Sinclair ZX81 microcomputer - though future developments will open still

greater possibilities. Look out for HEBOT II in the November issue of Hobby Electronics.

BREADBOARD SHOW GUIDE
A free guide to the most popular hobby electronics show of the year.

THE HE PEDOMETER/ODOMETER
Promised long ago and now, finally, delivered!

The Pedometer/Odometer is a digital device which can be individually programmed to read the
distance travelled by a walker or jogger or used as a bicycle mileage indicator.

r-Please eserve

0 0

copies of the November issue of

0

for
Name

Address

LF - 1,

=frl'g

0 0 0y

November issue on sale at
your newsagent

from 15th October.

Place your order now!
Although these articles are being prepared for the next issue, circumstances may after the final content.
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Ersin Multicore
Ersin Multicore, solder contains 5 cores of non-
corrosive flux, instantly cleaning heavily oxidised
surfaces. No extra flux is required.
Comes in handy dispensers and tool box reels in two
different alloys 40/60 tin lead for general purpose
electrical soldering and 60/40 tin/lead ideal for
small components and fine wire soldering.

SUtUEU

Size 3 40/60 tin/lead
£4.37 Per reel
Size 10 60/40 tin/lead
£4.37 Per reel o7immd,.

Size PC115 60/40 tin/lead
£1.38 Handy pack oo2Mmmda

Multicore Savbit
Multicore Savbit, solder increases the life of your
soldering bit by 10 times, for better soldering
efficiency and economy.
Comes in two handy dispensers and tool box reels.

Size 12 Savbit
£4.37 Per reel

Size 5 Savbit
£1.15 Per pack

Multicore Alu-Sol
Multicore Alu-Sol. solder contains 4 cores of flux,
suitable for most metals especially aluminium.
Comes in handy dispensers on tool box reels.

Size AL150 Alu-Sol
£2.07 Per pack

Size 19A 60/40 tin/lead
£1.15 Handy pack 1 22rnrn

Size 4 Ala -Sol
£7.82 Per reel

Size SV130 Savbit
£1.73 Per pack

All prices inclusive of VAT.
Available from most electrical and DIYs stores. If
you have difficulty in obtaining any of these products
send direct with 50p for postage and packing. For
free colour brochure send S.A.E.

Multicore Solder Wick
Multicore Solder Wick, absorbs solder instantly from
tags and printed circuits with the use of a 40 to 50
watt soldering iron.
Quick and easy to use, desolders in seconds.

Size AB10 Solder Wick
£1.43 Per pack

ING/ OR DE
SO lI)Ititotota

1.
'";41taRcerrs0005%4o Pio

Multicore Tip Kleen
Multicore Tip Kleen, soldering iron tip wiping pad.
Replaces wet sponges.

Size 2 Tip Kleen
£0.92 Per pack

Bib Wire strippers and cutters
Wire strippers and cutters, with precision ground
and hardened steel jaws. Adjustable to most
wire sizes. With handle locking -catch and easy -grip
plastic covered handles.

Size 9 Wire Strippers
£2.69 Per pair

Bib Audio/Video Products Limited
(Solder Division), Kelsey House,
Wood Lane End, Hemel Hempstead,
Hertfordshire, HP2 4RQ.
Telephone: (0442) 61291
Telex 826437
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Probably the fastest microcomputer
in the universe

the JUPITER ACE only f89.95.

Key Features

 Revolutionary microcomputer language FORTH.
 Full-size moving -key keyboard.
 User -defined high -resolution graphics.
 Programmable sound generator.
 Floating point arithmetic.
 Fast cassette interface.
 Upper and lower case ascii character set.
 24 x 32 character flicker -free display.

The Jupiter Ace uses FORTH

The Ace is set apart from all other personal computers on the
market by its use of a revolutionary language called 'FORTH'.
Some computer languages are easy for humans to understand,
others are easy for computers; FORTH is most unusual in being
both. Its underlying principles are so simple that it takes even a
newcomer to computers only a few minutes to learn how to do
calculations on the Ace, yet the very same principles are powerful
enough to allow you to invent your own extensions to the
language itself.

At the same time, the memory -saving coded form used to store
your programs inside the Ace allows it to obey them very fast -
typically in less than a tenth of the time it would take to do the
same thing using a different language. Amongst other things, this
makes the Ace ideal for games.

FORTH's unique combination of speed, versatility and ease of
programming has already made it a prime choice for professional
applications as diverse as pub games and radio telescopes, and
gained it an enthusiastic national user group. Now the Jupiter Ace
can bring this addictive language into your own home.

Designed by Jupiter Cantab
Leading computer Designers Richard Altwasser and Steven
Vickers have a reputation for pushing technology forwards. After
playing the major role in creating the ZX Spectrum they formed
Jupiter Cantab to develop their latest brainchild the Jupiter Ace.

All inclusive Price

For £89.95 you receive your
Jupiter Ace, a mains adaptor, all the
leads needed to connect to most
cassette recorders and T.V.s (colour
or black and white), a software
catalogue and a manual.

The manual is a complete
introduction to the world of
personal computing and a course in
FORTH programming on the Ace.

Even if you are a complete
newcomer to computers, the
manual will guide you step by step
from first principles to confident
programming.

The price includes postage
packing and V.A.T.

Technical Specification
Hardware
Processor/Memory

Z80A running at 3.25 MHz.
8K bytes ROM 3K bytes RAM.

Input
40 moving -key keyboard with

auto -repeat on every key.

Output
Memory -mapped 32 x 24

character display, with high
resolution user graphics. Output
to drive normal UHF TV set on
channel 36.

Sound
Provided by internal

loudspeaker.

Cassette
Load Save Et Verify at

1500 baud, separate data
storage.

Software, FORTH
Data Structures

Integer, Floating point and
String data may be held as
constants, variables or arrays
with multiple dimensions and
mixed data types.
Control Stuctures

IF -THEN -ELSE, DO -LOOP,
BEGIN -WHILE -REPEAT, BEGIN -
UNTIL, all may be mixed and
nested to any depth.

Operators
Mathematical +, -, X, +.
Logical AND, OR, NOT,

XOR.
Comparison <, >, =.

Program Editing
FORTH words may be listed,

edited and redefined. Comments
are preserved when words are
compiled.

Order Form

The Jupiter Ace is available only by mail order. Please allow up to
28 days for delivery.
Send cheque or postal order with the form to:-
JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, CAMBRIDGE CB3 8EP

Please send me: -

0 JUPITER ACE MICROCOMPUTER(S) @ £89.95.

Name. Mr/Mrs/Miss

1 1 1 1 1 1 1 1

Address

I I I till]
I 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1111

I
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Famous Names 

Valdemar Poulsen
Ian Sinclair

The inventor of the wire -recorder (the precursor of the modern tape
recorder) and the first practical method of modulating radio
frequencies.

If you haven't heard of him, it's certainly
not because of any lack of publicity.
Poulsen's invention of magnetic recording,
which is still the basis of most tape and
magnetic disc recording systems, has
been well -documented; but some of his
work, notably such achievements as
modulation of radio waves, are not quite so
well-known. Poulsen was born in 1869 in
Copenhagen, Denmark. He doesn't seem
to have distinguished himself much at
school, but was fascinated by telegraphs
and telephones and so progressed from
school to Technical College.

When he left College, Poulsen fulfilled
his ambitions by joining the Copenhagen
Telephone Co as a technical assistant, and
it was during his time there that he in-
vented a device to record telephone con-
versations, a device which he christened
the Telegraphone. This was patented in
1898 and a working model of the device
aroused considerable interest at the Paris
Exposition in 1900. What exactly was it ?

A Record First
The drawings are still around and there is
absolutely no doubt that it was the first
magnetic recorder. Since the discovery of
magnetic hysteresis by Charles Steinmetz,
engineers were much more aware of how
to deal with magnetism, and Poulsen had
thoroughly absorbed Steinmetz's work.
He realised that if an AC signal were
superimposed over DC in an elec-
tromagnet and if, at the same time, a
magnetic material moved past the poles of
the electromagnet then the material would
be left permanently magnetised, but with
different strengths of magnetism in dif-
ferent places. This remaining magnetism
would surely bear some relationship to the
amplitude of the AC signal at each instant.

Leading The Way
In any case, Poulsen was not just a
theorist; he constructed a prototype in
which the recording medium steel wire
wound on a drum, with an electromagnet
pressed against the wire. The poles of the
electromagnet were shaped to fit closely
to the wire, and the whole electromagnet
(the record/replay head, as we would now
call it) was raised or lowered by a lead -
screw (as on a screw -cutting lathe) so
that, as the drum revolved, the head was
kept in contact with the wire. When the
head reached the top of the drum, it was
automatically lifted from the wire and
returned to its starting position.

The prototype worked, and worked
well enough to be a big success at the Paris
Expo, but its uses were not so obvious.
Home entertainment was out of the ques-
tion, but Edison's Phonograph had

scooped the market and, in any case, the
Phonograph had the great advantage that
the sound output was loud enough for
everyone in a room to hear it. Poulsen's
Telegraphone gave only a feeble signal
from its replay head, enough for a pair of
sensitive earphones, but no more. Its ad-
vantage, though, was that the recording
system was electrical, using a
microphone. To cut a phonograph record,
on the other hand, it was necessary for the
singer to perform into the wide end of the
large trumpet -shaped horn, at the other
end of which was a diaphragm carrying a
stylus which cut the wax of the recording
cylinder directly.

Despite this advantage, Poulsen
could not raise any finance for his invention
in Europe and, like so many before and
even more since, he travelled to the US
with his patents. In 1903, with some
newly -acquired US associates, he formed
the American Telegraphone Co, for
manufacturing and selling his recorder.
The production model permitted 30
minutes of recording, much longer than
was possible on any Phonograph wax
cylinder; it achieved this by using fine steel
wire, wound on reels, as the recording
medium, moving past the record/replay
head at the very high speed of 84 inches
per second. The market he was aiming at
was the rapidly expanding one of office
dictaphones which, at that time, used wax
cylinders or discs, with all of their disad-
vantages.

Private Practices
Poulsen's dictaphone offered: more
private operation, using a microphone; the
possibility of remote operation and even
the recording of telephone conversations;
private replay, using earphones; a very
much longer playing time than rival
machines based on wax cylinders or discs
could offer. These advantages won the
machine quite a substantial share of the
booming office equipment market. A few
of Poulsen's machines were still in use in
the 30s, but when electrical recording and
replay became possible on aluminium
discs, using phonograph techniques, in-
terest in Poulsen's recorder diminished.

For Better Or Morse
Poulsen's inventive life was by no means
confined to the Telegraphone, however.
Like most inventers of the time, he concen-
trated from 1902 onwards on radio com-
munication and, in particular, on the pro-
blem of modulation. In the dawn of radio,
only telegraphy was possible, and Morse
ruled. Morse ruled, in fact, for so long, and
became such a millstone round the neck of

amateur radio, that CB just hadto come to
prove that the 20th Century had arrived!

Poulsen also thought that Morse code
was out of date by 1902-after all,
teletypes using Baudot or Murray 5 -bit
digital codes had been in use for all of
Poulsen's working life. He set out to go one
step better and design a way of carrying
speech by radio and, by chance, picked up
a copy of a British Patent by W. Duddell for
a 'singing arc'. This was a way of creating
sound from an electrical discharge, similar
to an arc lamp, using an electromagnet to
move the discharge (which we now call a
plasma) and so create the airwaves of
sound.

Plasma loudspeakers, incidentally,
are by no means completely dead - look
our for developments! Duddell's device
worked, but it needed large amounts of
power and the principle, called the
lonophone, was not greatly developed at
the time. Poulsen realised that it might be
possible to reverse the action of this
'singing arc' and, by having the arc as part
of radio frequency circuit, modulate it by
the effect of sound -waves on the arc.

His Latest Flame
His first experiments looked frighteningly
dangerous. An induction coil was used to
generate high frequency AC, and a pair of
carbon electrodes provided the arc, with
one electrode connected to the earth and
the other to the aerial. By speaking into the
flame of the arc, Poulsen achieved
amplitude modulation of the signal, and his
transmissions were received ten miles
away using a crude crystal detector and
earphones.

This modulator was not really a prac-
tical proposition, but Poulsen went on to
develop an arc between copper electrodes
in gas, held in a glass tube. With the gas at
lower than atmospheric pressure, a steady
arc could be achieved with lower voltages
and modulated by an electromagnet con-
nected to a microphone circuit. Using this
arrangement, Poulsen was able to achieve
enough depth of modulation to make long -
wave broadcasting of sound signals possi-
ble, and his arc -modulation system was
used until high -power transmitting valves
became available.

Poulsen continued his inventive
career, making small and generally un-
noticed contributions to radio. He tended
not to advertise his successes and it is for
that reason his work is not widely ap-
preciated. As it was, his working life
covered all the pioneering days of elec-
tronics, though his death in 1942 robbed
him of the chance to see his first invention
reach its triumphant maturity, as the tape

HErecorder.
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Kit includes tape transport mechanism, ready punched
and back printed quality circuit board and all electronic
parts. i.e. semiconductors, resistors, capacitors, hard-
ware, top cover, printed scale and mains transformer.
You only supply solder and
hook-up wire.
Featured in April issue P.E.
Reprint 50p. Free with kit.

Self assembly simulated
wood cabinet -
Only £4.50 + £1.50 p&p.

ELECTRONICS ONLY!
Ideal for updating your existing cuss- Ei8.95
ette. Includes pcb diagram, all semi-
conductors, IC's, Capacitors, resistors. +£1.40P&P

 NOISE REDUCTION SYSTEM
 AUTO STOP TAPE COUNTEI

 SWITCHABLE E Q
 INDEPENDENT LEVEL CONTROLS

 TWIN V.U. METER
 WOW & FLUTTER 0.1

 RECORD PLAYBACK I.C.WITH
ELECTRONIC SWITCHING

 FULLY VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TAPES

STEREO AMPLIFIER KIT 125W HIGH POWER AMP MODULE

"1"

 Featuring latest SGS/ATES TDA 2006 10 watt output
IC's with in-built thermal and short circuit protection.
 Mullard Stereo Preamplifier Module.
 Attractive black vinyl finish cabinet, 9"x 8%"x 3%"

lapproxl.
 10+10 Stereo converts to a 20 watt Disco amplifier.
To complete you just supply 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 20 watt mono disco amplifier with twin deck mixing.
The kit incorporates a Mullard LP1183 pre -amp module,
plus power amp assembly kit and mains power supply.
Also features 4 slider level controls, rotary bass and
treble controls and 6 push button switches. Silver finish
fascia with matching
knobs and contrasting
cabinet. Instructions
available, price 50p.
Supplied FREE with kit. + £2.90 p&p.
SPECIFICATIONS: Suitable for 4 to 8 ohm speakers
Frequency response 40Hz - 20KHz
Input sensitivity P.U. 150mV. Aux. 200m V.

Mic. 1.5mV.
Tone controls Bass t12db @ 60Hz

Treble 7.112db @ 10K Hz
Distortion 0.1% typically @ 8 watts
Mains supply 220 - 250 volts 50Hz.
8- SPEAKER KIT Two 8" twin cone domestic
speakers. £4.75 per stereo pair plus £1.70 p&p. when
purchased with amplifier. Available separately £6.75 &
E1.70 p+p.

E16.50

PRACTICAL ELECTRONICS
CAR
RADIO
KIT SERIES II

2 WAVE BAND, MW - LW
 Easy to build.  5 push button tuning.  Modern
design.  6 watt output.  Ready etched and punched
PCB.  Incorporates suppression circuits.
All the electronic components to build the radio, you
supply only the wire and the solder, featured in Practical
Electronics. Features: pre-set tuning with 5 push
button options, black illuminated tuning scale. The
P.E. Traveller has a 6 watt output neg. ground and in-
corporates an integrated circuit output stage, a Mullard
IF Module LP1181 ceramic filter type pre -aligned and
assembled, and a Bird pre -aligned push button tuning unit.
Suitable stainless steel fully retract-
able aerial (locking) andspeaker95
16"x4"app.) available as a corn-
lete kit. E2.50/pack + £1.50 p&p. + £2.00 p&p.

BIRDAUDIO
STEREO CAR
RADIO BOOSTER

To boost your car radio or radio
cassette to 15W r.m.s. per channel.

£995 + £1.50 p&p.

KIT:EV.50 .1,:£14.25
+ £1.15 p&p + £1.15 p&

The power amp kit is a module for high power applicat-
ions - 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, result, a
high powereu rugged unit. The PC board is back printed,
etched and ready to drill for ease of construction and
the aluminium chassis is preformed and ready to use.
Supplied with all parts, circuit diagrams and instructions.
ACCESSORIES: Suitable mains power supply kit with
transformer: £7.50 plus £3.15 p&p.
Suitable LS coupling electrolytic: £1.00 plus 25p p&p.

HI-FI SPEAKERS
AT BARGAIN
PRICES
GOODMANS TWEETERS
8 ohm soft dome radiator tweet-
er (3%"sq.) for use in up to 40W
systems, with 2 element crossover.

£3.50 each (p&p £11 or £5.95 pair (p&p E21.

P.E. STEREO TUNER KIT
This easy to build 3 band stereo AM/FM tuner kit is de-
signed in conjunction with Practical Electronics (July 81
issue). For ease of construction and alignment it incorp-
orates three Mullard modules and an I.C. IF. System.
FEATURES: VHF, MW, LW Bands, interstation muting
and AFC on VHF. Tuning meter. Two back printed
PCB's. Ready made chassis and scale. Aerial: AM - ferrite
rod, FM - 75 or 300 ohms. Stabalised power supply
with 'C' core mains transformer. All components supp-
lied are to P.E. strict specification. Front scale size: 10%"
x 2%" approx. Complete with diagram and instructions.

£17.95
Plus £2.50 p&p.

TV SOUND
TUNER KIT

E11.45

Self assembly simulated wood
cabinet sleeve to suit tuner only.
Finish size: 11%"x 8%"x3'4".
£3.50 Plus £1.50 p&p.

+ £1.50 p&p.

As featured in E.T.I. December '81 issue. Kit of parts
including PCB, UHF tuner and selector switch with all
components excluding case.
 Transformer £1.50 + £1.50 p&p (p&p free on trans-
former if ordered with kit).  Ready built LP1183 Mod-
ule for simulated stereo operation. £1.95 + 75p p&p.

P.

5

SPECIFICATIONS:
Max output power MASI: 125W.
Operating voltage (DCI: 50-80 max.
Loads: 4 - 16 ohms.
Frequency response measured @100 watts: 25Hz - 20KHz.
Sensitivity for 100 watts: 400mV @ 47K.
Typical T.H.D. @ 50 watts, 4 ohms: 0.1%.
Dimensions: 205 x 90 and 190 x 36 mm.

35WATT MICRO 2 -WAY SPEAKER SYSTEM
Unit comprises one 50w (4"aCif7.) Audax
soft dome tweeter HD100. And one
5" Audax bass/midrange 35w
driver HIFIIJSM.
Complete with 2
element crossover.
Total impedance
of system 4 ohms.

£7.95
PER SET + £2.70 p&p.

SPECIAL OFFER! TUNER KIT PLUS:
 Matching I.C. 10 watt per channel Power amp kit. 
Mullard LP1183 built pre -amp, suitable for ceramic pick-
up and aux. inputs .  Matching power supply kit with
transformer.  Matching set of 4 slider £21.95
controls for bass, treble and volumes. + £3.80 P&P.

MONO
MIXER
AMP

50 WATT Six individually mixed inputs for two pick ups
(Cer. or mag.), two moving coil microphones and two
auxiliary for tape, tuner, organs, etc. Eight slider controls
- six for level and two for master bass and treble, four
extra treble controls for mic. and aux inputs. Size: 13%"x
6%"x3%"app. Power output 50 watts
R.M.S. for use with 4 to 8 phm spkrs.
Attractive black vinyl case with
matching fascia & knobs. Ready built. + £3.70 p&p.

9.95
r-Aii mail to: HE10

21E HIGH STREET, ACTON, W3 6NG.
Note: Goods despatched to U.K. postal
addresses only. All items subject to avail-
ability. Prices correct at 30/8/82 and
subject to change without notice.
Please allow 7 working days from receipt
of order for despatch. RTVC Limited
reserve the right to update their products

`without notice. Send S.A.E. for full list.

ALL CALLERS TO: 323 Edgeware Road,
London W2. Tel: 01-723 8432. 9.30 - 5.30,
closed all day Thurs. Prices include VAT.
Telephone or mail orders by ACCESS are
welcomed

C
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TRaP Tel: 0206 36412
Hill Farm Industrial Estate
Boxted, ColchesterTvElectronics Essex C04 5RD

TRANSISTORS
AC125 35
AC126 25
AC127 25
*AC128 20
AC176 25
AC187 22
AC188 22
AD142 120
AD149 80

'AD161 40
A0162 40
AF124 60
AF126 50
AF139 40
AF186 70
AF239 75
8C107 10
BC10713 12
*BC108 9

,BC10813 12
BC108C 12
*BC109 9
BC109C 12
BC114 22
BC115 22
BC117 22
BC119 35
BC137 40
BC139 40
BC140 30
BC141 30
BC142 25
BC143 25
BC147 8
BC1413 8

BC157
BC158
BC159
BC160
BC168C
BC169C
BC170
BC171
BC172
BC177 18 nn,nn
BC178 18 --""
BC179 BD13738BC182 10 21., 39*BC182L 8

BC183L 10
BC184 10
*BC184L 7
80212 10
BC212L 10
BC213 10
BC213L 10
BC214 10
*BC2141_ 8
BC237
BC238 1:
80308 15
BC327 14

BC328 14

BC337 14
BC338 14
BC477 30
BC478 30
BC479 30
BC517 40

BC548 10 BER40 23

10
BC549 10 BFR80 25

10
BC558 10 BFX29 25
BCY70 18 BFX84 25
BCY71 18 BFXB5 25

10 BCY72 18 BFX86 28
in 80115 80 BFX87 25

BD131 35 BFX88 25
.4; BD132 35 BEY50 23

8
BD133 50 BEY51 23

50 BEY52 23
30 BFY53 32
30 BEY55 32
30 BEY56 32
35 B8Y39 40

BD140 35 BSX20 20
BD204 110 BSX29 35
80206 110 BSY95A 25
00222 85 BU205 180
13E1E10 35 BU206 200
6E182 35 BU208 170
8E184 26 MJ2955 99
8E185 25 MJE340 50
8E194 12 MJE620 65
8E195 12 MJE521 95
6E196 12 MJE3055 70
BF197 12 MPF102 40
6E198 10 MPF104 40
8E199 18 MPSA05 22
8E200 30 MPSA06 25
*0F2448 22 MPSA12 30
8E245 30 MPSA55 30
BF2568 45 MPS456 30
8E257 32 MPSU05 55
8E258 25 MPSUO6 55
8E259 35 MPSU55 60
8E337 40 MPSU56 60

TIP29A
TIP29B
111,29C
TIP30A
TIP3OB
TIP30C
TIP3 1 A
TIP31C
TIP32A
TIP32C
TIP33A
TIP33C
TIP34A
TIP34C
TIP35A
TIP35C
TIP36A
TIP36C
TIP41A
TIP42A
TIP120

TIP122 90
TIP141 120
TIP142 120
TIP147 120
TIP2955 60
TIP3055 56
TIS43 40
T1S44 45
TIS45 45
TIS90 30
TIS91 30
*VN1OKM45
VN46AF 75
VN66AF 85
VN88AF 95

*ZTX107 8
*ZTX108 8
ITX109 12
ZTX300 14
ZTX301 16
ZTX302 15
ZTX304 17
ZTX341 30
ZTX500 15
ITX501 16
ZTX502 15
ZTX503 18
ZTX504 25
2N697 20
29698 40
29706A 20
2N708 20
2N918 35
291132 22
2N1613 30
292218A 46
292219A 25
292221A 25
292222A 20
292368 25
292369 16
2N2484 25
*292646 45
292904 20
292904A 20
292905 22
292905A 22
292906 25
292906A 25
292907 25
292907A 26
2N2926 9

293.
2N3054 55
293055 50
293442 120
*2N3702
293703
*293704
2N3705
293706
2N3707 1

293708 1

2N3709 1

2N3772 190
293773 210
*293819 18
293820 40
293823 65
2N3866 90
293903 10
293904 10
293905 8
293906 10
294037 45
294058 10
294060 10
294061 10
294062 10
295457 36
295458 38
2N5459 30
2N5485 36
295777 45
296027 30
40360 40
40361 50
40362 50
40408 70

LINEAR
*555CMOS 80
*556CMOS 150
709 26
*741 14
748 36
9400CJ 360
AY -3-1270 840
AY -3-8910 600

'AY -3-8912 625
CA3046 60
CA3060 66
CA3089 215
CA3090A0 375
CA3130E 90
*CA3140E 46
CA3161E 100
CA3189 290
*CA3240E 110
ICL7106 790
ICL7611 96

CL7621
CL7622
CL8038
CL8211A
CM7224
CM7555

LF351
LF353
LF356
LMIO
LM301A
LM311
LM318
LM324
LM334Z
LM335Z
LM339
LM348
LM358
LM377

180
180'
320
200
786

80
46
86
90

360
25
70

120
40

100
125
50
66
50

150

*LM380
LM381
LM382
LM384
LA/1586
LM387
LM393
LM709
LM711
LM725
LM733
LM741
LM747
LM1468
LM2917

65
120
120
130

65
120
100
25
60

350
75
14
75
40

200

*LM3909 70
LM3911 120
LM3914 200
LM3915 220

LM13600
MC1310
MC1496
MC3340
ML922
ML924
ML925
ML926
ML927
ML928
ML929
MM5387A
NE529
NE531
NE544
NE555
*NE556
*90565
NE566
*NE567

120
150
68

135
400
195
210
140
140
140
140
485
225
150
205
16
46

120
150
100

NE570
NE571
*RC4136
*RC4558
SL480
SL490
SL76018
SN76477
SP8629
TBA1205
TSA800
TBA810

400
400

68
so

170
250
150
250
250

70
80
96

TBA820 80
TBA950 290
TDA1008 320
*TDA1022 525
TDA1024 125
TL061 40
TL062 60
TL064 96

TL071
TL072
TL074
*TL081
*TL082
*TL084
TLI 70
*UA2240
ULN2003
ULN2004
*XR2206
ZN414
ZN423
29424
ZN425E
ZN426E
ZN427E
ZN428E
29459
ZN1034E

NEW CATALOGUE
Our latest catalogue has just been
released containing over 2000 stock
lines all at extremely competitive prices
backed by Rapids return of post service.
Stocks include Dance coils, tools,
Verocases, data sheets etc. etc. Sand
469 for your copy now (sent free of

with all orders over (10).

TRANSFORMERS
 ease add carriage
charges to our normal
post charges

Miniature mains
606V, 909V, 12012V all @ 100mA 100p each
PCB mounting. Miniature
3VA 0-6, 0-6 @ 0.25A; 0-9, 0-9 @ 0.15A;
0 -12, 0-12 @ 0.12A 200p each
6VA 0-6, 0-6 @ 0.5A; 0-9, 0-9 @ 0.3A; 0-12,
0-12 @ 0.25A 270p each
High quality. Split bobbin construction
6VA 0-6, 0-6 @ 0.5A; 0-9, 0-9 @ 0.4A; 0-12,
0-12V @ 0.3A nop each
12VA 0-6, 0-6 @ 1A; 0-9, 0-9 @ 0.8A, 0-12,
0-12 @ 0.5A; 0-15, 0-15 @ 0.4A 295p (plus
40p carriage)
25VA 0-6, 0-6 @ 1.5A; 0-9 @ 1.2A; 0-12, 0-12
@ 1A; 0-15, 0-15 @ 0.8A 330p each (plus 60p
carriage/
50VA 0-12, 0-12 @ 2A, 0-15, 0-15 @ 1.5A

each 1.1us 76. carria,e)

CABLES
20 metre pack single core connec-
ting cable ten different colours 85p
Speaker cable 10p/m
Standard screened 113p/m
Twin screened 24p/m
2.5A3 core mains 23p/m
10 way rainbow ribbon 85p/m
20 way rainbow ribbon 120p/m

POTENTIOMETERS

=2121311

Rotary. Carbon track Log or Lin 1 K -2M2
Single 32p: Stereo 86p; Single switched 80p;
Slide 60mm travel single Log or Lin 5K -500K 63p
each
Preset. Submin. hor. 100 ohms -1M 7p each
Cermet precision rnultiturn, 0.75W Sin 100 ohms
to 100K each

TOOLS REGULATORS
Small trimming tool 22p
Small pocket screwdriver

16p
LArge pocket screwdriver

13p
6 piece precision
screwdriver set in plastic
case 170p
Low cost side cutters 160p
High quality side cutlers

650p
Low cost pliers 160p
High quality pliers 650p
Wire strippers 120p
Expo Reliant Drill 695p
Expo Titan Drill 1025e
Drill stand 1200p
Reduced shank drill bits for
above 0.8mm, 1mrn,

ch

HARDWARE
PP3 battery clips
Red or black crocodile clips
Black pointer control knob
Pr Ultrasonic transducers
*6V Electronic buzzer
*12V Electronic buzzer
*PB2720 Piezo transducer
*64mm 64 ohm speaker
*64mm 8 ohm speaker
0mm  anal fuseholder

6p
6p

15p
350p
60p
65p
75p
70p
70p
25p

78L05
78L12
78L15
7805
7812
7815

LM309K
LM317K
LM317T
LM323K

30
30
30
40
40
40

130
350
120
350

79L05
79L12
79L15
7905
7912
7915

65
65
65
46
45
45

LM723 40
LM338K 475
78H05
5A 5V 550

Simply phone,
0206 36412

with your order

DIODES
BY127 12
0A47 10
0090 8

0091 7
0A200 a
00202 8
19914 4
*1N4148 2

BZX61 Series
4V7 -39V

*194001 3

194002 5
194006 7
194007 7
195401 15
1N5404 16
195406 17
400mW zen 6

zeners 1.3W
15p each

CMOS
4000
*4001
4002
4006
4007
4008
4009
4010
*4011
4012
*4013
4014
4015
4016

10
10
12
50
15
48
24
24
11
15
25
50
50
20

*4017
4018
4019
4020
4021
4022
4023
4024
4025
*4026
4027
4028
4029
4030
4031
4034

38
45
25
50
50
50
16
33
16
80
24
50
60
30

125
140

4036
4039
4040
4041
4042
4043
4044
*4046
4047
4048
*4049
*4050
4051
4052
4053
4054

275
290

50
60
45

50
50
60
60
40
25
25
45
so
501
as

4055 96
4059 480
4060 65
4063 55
*4066 30
4067 295
4068 16
4069 16
4070 15
4071 15
4072 15
4073 16
4075 16
4076 50
4077 18
4081 14

4082
4085
4086
4089
*4093
4094
4095
4097
4098
4099
40106
40109
40163
40173
40175
40193

16
66
60

125
30

120
75

290
75
90
50

110
100
100
100
95

4502
4503
4507
4608
4510
*4511
4512
4514
4515
4516
*4518
4520
4521
4526
4527
4528

4529
4532
4534
4538
4543
4549
4553
4555
4556
4559
4560
4584
4585
4724

150
80

485
110
100
360
275
36
35

390
175
45
60

140

LS TTL
*L500
LS01
LSO2
LSO3
LSO4
LSO5
LSO8
LSO9
LS1O
LS11
LS12
*LS13
LS14
LS15
LS20

LS21
LS22

11 LS26
11 LS27
11 LS30
12 LS32
12 LS37
13 LS38
12 LS40
12 , *LS42
121 *LS47
12 LS48
12 LS51
22 LS55
38 LS73
12 *LS74
12 LS75

12 LS76
12 LS78
14 L553
12 LS85
12 LS86
13 *LS90
15 LS92
15 *LS93
13 LS95
32' LS96
381 LS107
45 LS109
14 LS112
14, LS113
18 LS114
18 LS122
22 LS123

18 LS125
18 LS126
40 LS132
52 LS136
19 *LS138
28 *LS139
32 LS145
zs LS147
401 LS148
95 LS151
40 LS153
21 LS154
21 LS155
23, LS156
221 *LS157
38i LS158
as Lsieo

26
26
42

25
32
32
70

150
85
38
40
90
as
36
30
30
37

LS161
LS162
LS163
LS164
LS165
LS166
LS170
LS173
LS174
LS175
LS190
LS191
LS192
LS193
LS195
LS196
LS197

37 LS221
37 LS240
37 LS241
43 LS242
75 LS243
75 *LS244
85 *LS245
65
45
45
45
45
45
45
36
50
60

LS247
LS251
LS257
LS258
LS259
LS266
LS273
LS279
LS283
LS353

LS 65 30
LS366 30
LS367 30
LS368 35
*LS373 65
LS374 65
LS375 45
LS377 70
LS378 60
LS390 55
LS393 55
LS399 175
LS541 120
LS670 160

TTL
*7400
7401
7402
7403
7404

'7405
7406
7407
7408
7409
7410

,7411
7412

11

11
11
12

13
15

24

1:
14
14
16
18

*7413
7414
7416
7417
7420
7421
7422
7427
7428
7430
7432
7433
7438
7437
7440

18
28
24
24
15
20
20
22
26
14
20

25
25
25
15

7442
7444
7446
7447
7448
7450
7451
7453
7454
7460
7472
7473
*7474
7475
7476

90
65
40
45
16
16
16
16
16
26
26
20
26
30

7480
7482
7483
7485
7486
7489
* 7490
7491
7492
*7493
7494
7495
7496
7497
74100

48
65
40
60
20

180
21
45
25
25
38
35
40
95
80

74107
74109
*74121
74122
74123
74125
74126
74132
74141
74145
74147
74148
74150
74153
74154

74155
74156
74157
74160
74161
74162
74163
74164
74165
74167
74170
74173
74174
74175
74176

74177
74179
74180
74181
74182
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199

46
80
40'

115
80
50
so
50
45
50
50
so
50
ao
ao

CRYSTALS
100KHz
200KHz
1MHz
1.008M
1.8432
220M
2.4576M
3.276M
3.579M
4.0M
4.194M
4.43M
5.0M

no
370
300
370
300
270
220
240
120
150
150
125

6.0M
6.144M
7.0M
8.0M
10.0M
12.0M
16.0M
18.0M
18.432
38.667
48.0M
116M

200
180
250
170
180
290
240
240
no
320
no
300

VERO
* Verobloc 360p *

Size 0.1 matrix
2.5 x 1
2.5 x 3.75
2.5 x 5
3.75 x 5
VO board
Veropins per 100
Single sided
Double sided
Spot face cutter
Pin insertion tool
Wiring pen + spool

22p
75p
850

160p
959

50p
60p

105p
162p
310p

SOCKETS

*8 pin
*14 pin
*16 pin
18 pin
20 pin
22 pin
24 pin
28 pin 26p
40 pin 32p
Soldercon pins

Low
profile

7p
9p

10p
15p
18p
20p
22p

Wire -
map

25p
35p
42p
52p
60p
70p
70p
80p
98p

60p/100

CAPACITORS
Polyester. Radial leads. 250V. C280 type.
0.01. 0.015, 0.022, 0.033 6p; 0.047, 0.068, 0.1
7p) 0.15, 0.22 9p; 0.33, 0.47 13p; 0.68, 20p; 1u
23p
Electrolytic. Radial or axial leads.
0.47/63V, 1/63V, 2.2/63V, 4.7/63V, 10/25V
7P; 22/25V, 47/25V 8p; 100 /25V 9p; 220/25V
14p; 470/25V 22p; 1000/25V 30p; 2200/25V
50p.
Tag end Power Supply Electrolytics.
2200/40V 110p; 4700/40V 160p; 2200/63V
140p; 4700/63V 230p
Polyester. Miniature Siemens PCB
In, 2n2, 3n3, 4n7, 6n5, 10n, 15n 7p; 22n, 33n,
47n, 68n 8p; 100n 9p; 150n 11p; 220n 13p; 330n
20p; 470e 28p; 680n 29p; lu 33p; 2u2 50p
Tantalum bead
0.1, 0.22, 0.33, 0.47, 1.0 @ 35V 12p; 2.2, 4.7,
10 @ 25V 20p; 15/16V 30p; 22/16V 27p;
33/16V 46p; 47/6V 27p; 47/16V 70p; 68/6V
40p; 100/10V 90p
Ceramic disc. 22p -0.01u 50V 3p each
Mullard miniature ceramic plate
1.8pF to 100pF 6p each
Polystyrene. 5% tolerance
10p -1000p 6p: 1500-4700p Bp: 6800-0.012u
10p
Trimmers. Mullard 808 Series

- F 5.5-65.F 35.

MULTIMETERS
HT.120 4,000 opv
A smart looking 11 range
pocket sized multimeter with
en impressive spec. Complete
with battery etc.
850p each
HT -320 20,000 opv
Highly sensitive 19 range
multimeter including transistor
tester. Overload protection. DC
volts - 1000, AC volts - 1000;
DC current 0.25A. 4 resistance
ranges. Complete with
batteries, leads etc.
1396p each.

OPTO
*3mm red 8 *5m. red 8
*3mm green 12 *5mm green 12
*3mm yellowl2 *5mm yellowl2
Clips to suit 3p each
Rectangular TIL32
*red 12 TIL78
green 17 TIL111
yellow 17 ORP12
T11_38 40 TIL100
295777 45 Dual color
Seven segment displays

40
40
so
as

so

Com cathode Corn anode
DL704 0.3" 95 DL707 0.3" 95
*FND500 0.5" END507 0.5"

100 100
T1L313 0.3" 105 TIL312 0.3" 105
T1L322 0.5" 115 111321 0.5" 115

LCD: 31 digit 580p 4 digit 820p

BOXES
Aluminium Plastic
3 x 2 x 1in 701, with lid + screws
4x 3 x11in 8511 3x2 xlin 55p
4x 3 x2in 100P 41x3 x11 88p
6 x4 x 2in 120P 7 x 4 x 2in 160p

x4 x 3in 150p

ORDERING INFO
All prices exclude VAT. Please add to total
order.
Please add 50p carriage to all orders under
E15 in value. Send cheque/PO or Ac-
cess/Visa number with your order. Please
note new address. Callers most welcome -
we are just 10 minutes from the centre of
Colchester. Telephone orders welcome with
Access and Visa. Official orders welcome
from colleges and schools etc. Export orders
no VAT but please add carriage. All com-
ponents brand new and full spec.

COMPONENT KITS
An ideal opportunity for the beginner or the experienced construc-
tor to obtain a wide range of components at greatly reduced prices.
'1W 5% Resistor kit. Contains 10 of each value from 4.70 to 1M
1650 resistors) 480p
Ceramic Capacitor Kit. Contains 5 of each value from 22p to 0.01u

'1135 caps) 370p
'Polyester Capacitor Kit. Contains 6 of each value from 0.01 to luF
165 caps) 575p each
Preset Kit. Contains 5 of each value from 100 ohms to 1M (total 65
presets) each

Nut and Bolt Kit. Total 300 items 180p
25 6BA 1" bolts 25 480 1" bolts
25 6BA 1" bolts 25 6BA 1" bolts
50 680 nuts 50 6BA nuts
50 6BA washers 50 6BA washers

SOLDERING
IRONS

Antes CS 17W Soldering iron
2.3 and 4.7mm bits to suit
CS 17W element
Antex XS 25W Soldering iron
3.3mm and 4.7mm bits to suit
Solder pump desoldering tool
Spare nozzle for above
10 metres 22swg solder

460p
65p

210p
480p

65p
480p

70p
100p

SWITCHES
Submin toggle
SPST 56p SPDT 60p DPDT
85p
Miniature toggle
SPDT 80p SPDT centre off 90p
DPDT 90p DPOT centre off
100p
Standard toggle SPST
36p °PDT 48p
Miniature DPDT slide 12p
Push to make 12p Push to
break 22p
Rotary type adjustable stop
1P12W 2P6W 3P4W all 55p
each
OIL switches
4 SPST 80p 6 SPST 80p 8
SPST 100.p

SCRs
TIC45 28 400V 8A 70
*C106D 30 400V 12A 99

BRIDGE
RECTIFIERS

1 50V n 6A 100V 80
1A 400V 35 6A 400V 95
2A200V 40 VM18 DIL
2A 400V 45 0.9A 200V 50

TRIACS
400V 4A 50
400V 8A 65
400V 16A 85
BR100 25

PANEL METERS
Size 60 x46 x 35mm
0-50uA 0-500mA
0-100uA 0-1A
0-500uA 0-50V AC
0-1rnA VU
0-10mA 0-300V AC
0-50mA 0-25V DC
0-100mA 0-30V DC
All 495p each

CONNECTORS
DIN Plug Skt Jack Plug

Phono lop

3 pin 1 10p 3.5m. 9P
2 pin Sp 5p 2.5mm 10p

1rnin 12p 13p
12p Stereo 24P

4mm 18p

5 pin 13p2 11p Standard 16p

UHF (CBI Connectors
P1_259 Plug 40p Reducer 14p
S0239 square chassis skt 38p
002390 round chassis socket 40p
IEC 3 pin 250V/6A
Plug chassis mounting 38p
Socket free hanging 60p
Socket with 2m lead 120p

Jkt
10p
9p

20p
25p
17p

RESISTORS
3W 5% Carbon film E12
series 4.70-10M 1p each
3W 5% Carbon film E12
series 4.70 to 4M7 2p each
3W 1% Metal film E24
series 100-1M each

PCB MATERIALS
Alfac transfer sheets - please
state type (e.g. DIL pads etc) 46p
Dalo etch resist pen 100p
Fibre glass board 3.76' x 8" 80p
Ferric Chloride 250ml bottle 100p

The Rapid Guarantee *
* Same day despatch Competitive prices

Top quality components * In-depth stock
*
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 Project

Negative Voltage
Generator Owen Bishop

A simple circuit on a postage stamp sized PCB, but it has 1001
uses!

IT IS handy to have one or more of
these devices in the electronics
workshop. If you are building or
designing a circuit which uses op -
amps, a split power supply is nearly
always required. There are other ap-
plications too; for example, this version
of the circuit was built up to provide a
split supply for the prototype of the
Digital Millivoltmeter (HE August '82
issue). Not having enough cells to
hand to make up a + 4V5 battery, and
being unable to get out to the shops,
the only solution was to use the
available batteries for the positive sup-
ply and make up this circuit for the
negative supply. In the DVM project,
the circuit takes up less room than the
3 cells it replaces. It also makes the
power switching and wiring simpler
since, instead of a double -pole switch
(one pole for positive, one for
negative), only a single -pole switch is
required.

Construction
There is almost nothing to say about
this, since it can be built up on almost
any scrap of stripboard (Figure 2) or on

NOTES:
IC1 IS 7660
D1 IS IN4148

Figure 1. The circuit uses just one IC.

OUTPUT

OV

WIRE A THREE-WAY
PCB SOCKET AS A
LINK FOR LOW
VOLTAGE

Figure 2. A three-way PCB socket can be used as the low -voltage link.

INPUT

+v

B

-V

15

A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 115 19 20 21 22 23 24 25

0,. 0 0 0 0 0 0 0 0 0 0 f 0 0 0 0 0 0 0 0 0 0 
0
0
0
0
0

O
O

O o o

O

0 0 0 0 0 0 0 0 0 0

V

0

O
OV

-V

o.000.000000000o...0.0.0
O 0 0 0
O 0 0 0
O 0 0 

0 0 0
O 0 0 
O 0 0 0
O 0 0 0
O 0 0 0
0  0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0
o  0 0 0 0  0 0 0 0 0 0 0  o
0 0 0 0 

I0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 19 20 21 22 23 24 25

Figure 3. The Veroboard layout.

a PCB (Figure 3) the size of a postage
stamp. Also, the circuit can be incor-
porated in any odd space on the main
board of any other project that requires
it.

It works for a wide range of supply
voltages ( + 1V5 to + 10V). Pin 6
must be joined to the OV rail when the
supply is less than + 3V5 and for these
low voltages, the diode may be omit-
ted. The PCB design allows a wire link
to connect pin 6 to the OV rail for low -v -
voltage operation. If the unit is to be
used at various voltages, some high,

OUTPUT

some low, a switch may be wired in
place of the link.

The circuit works straight away -
no adjustments are needed.

The Circuit
The positive voltage comes straight
through from the supply, so there is no
mystery about this. The negative
voltage is generated by voltage level
translation. See what happens when
the unit is connected to a + 6V supply.
There are two stages in the operation
(Figure 4):
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Project 

Parts List
CAPACITORS

C1,2 10u 16V
tantalum bead

SEMICONDUCTORS

IC1 7660
voltage converter (see Buylines)

D1 1N4148
signal diode

MISCELLANEOUS
Small veroboard or PCB; veropins;
3 -pin PCB plug and socket, or SPST
switch; wire, solder etc.

Buylines page 30

Stage 1: C1 is charged directly from
the power supply, so that its
negative terminal is at OV and its
positive terminal is at + 6V.

Stage 2: The switches are altered
under the control of the logic cir

cuits; the + 6V plate of Cl is now
connected to the OV rail, resulting in
a fall of potential of 6V. This causes
a corresponding drop on its other
plate, formerly at OV but now
forced down to - 6V. Since this
plate is now connected to C2, one
side of C2 now becomes charged to
- 6V, the other side being at OV.

The IC then returns to Stage 1,
recharging C1 and leaving C2 charged

INPUT

+V

OV

-V

Figure 4. A full-sized PCB is reproduced on the PCB Printout page; note that the low-
voltate link is hard -wired, here.

+-6V

OV

DC INPUT

c"..f ' ://lr
C )0 c

C D

.6V

OV

OUTPUT

DC INPUT

FALLS TO
OV

Figure 5. How the 7660 IC works: left, Stage 1; right, Stage 2.
to - 6V. The states alternate very
rapidly (at about 101cHz), under the
control of an on -chip oscillator and
various logic circuits, so that a virtually
smooth DC supply is obtained.
Naturally, if current is being drawn
from C2 to supply the external circuit,

+6V

OV

-6V
OUTPUT

its charge may not be renewed suffi-
ciently rapidly from C1 and the
negative voltage may fall slightly. For
many applications leg, the DVM) the
negative supply is called on for relative-
ly small currents, so usually this effect
can be ignored.

THE ELECTRONICS FILE

POSSIBLY THE ONLY GUIDE YOU
WILL EVER NEED.
Chapters on;
Electricity.
Electronic Compon
mants and Circuits,
Computers and how
to Program them,
Robots ( and more, P RICKARD 46 HOWEY LANE

FRODSHAM CHESHIRE.

ALL PROCEEDS TO
-SAVE THE CHILDREN'

FUND.

MONEY BACK IF NOT
DELIGHTED.

JUST 595
P& P FREE
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THE CASE
FOR

IL IF
It's the chance

every constructor wants

POWER AMPS

PRE -AMP
MODULES

SEND COUPON
(NO STAMP NECESSARY)

FOR YOUR FREE
I.L.P. CATALOGUE

AND OPEN UP
TO A

NEW WORLD OF
QUALITY & VALUE

It's something you have always wanted.... something to build
your equipment into that's smart, modern, strong, adaptable
to requirement and not expensive. The 'UniCase' is yet another
triumph of I.L.P. design policy. It presents totally professional
appearance and finish, ensuring easier and better assembly to
make it equal to the most expensive cased equipment.
The all -metal 'UniCase' is enhanced by precision aluminium
extruded panels engineered for speedy and perfect aligned
assembly within a mere five minutes. Designed in the first case
to accommodate I.L.P. power amps with P.S.U's, the range
will shortly be extended to house any other modular projects.

WHAT WE DO FOR CONSTRUCTORS
Our product range is now so vast we cannot possibly hope to show it
all in our advertisments without overcrowding or abridging
information to the point of uselessness. So we have devised a solution
which we invite you to take advantage of without delay. ALL YOU NEED
DO IS FILL IN AND FORWARD THE COUPON BELOW TO RECEIVE
OUR NEWEST COMPREHENSIVE I.L.P. CATALOGUE POST FREE BY
RETURN. It gives full details of all current I.L.P. products for the
constructor together with prices, full technical and assembly details,
wiring and circuit diagrams etc. and it's yours, FREE. You don't even
have to stamp the envelope if you address it the way we tell you.

12
ELECTRONICS LTD.

FREEPOST 6
GRAHAM BELL HOUSE, ROPER CLOSE, CANTERBURY CT2 7EP

Telephone Sales (0227) 54778 Technical Only (0227) 64723 Telex 965780

FREEPOST
Mark your envelope clearly FREEPOST 6 and post it WITHOUT a stamp to
I.L.P. at address above. We pay postage when your letter reaches us.

To: I.L.P. ELECTRONICS LTD.

PLEASE SEND ME I.L.P. CATALOGUE,

POST PAID BY RETURN

I HAVE/HAVE NOT PREVIOUSLY

BUILT WITH I.L.P. MODULES

Did
you
know

I.L.P. are the world's
largest designers and
manufacturers of hi-fi audio
modules?

I.L.P. pioneered encapsulated
power amps and pre -amps for
enhanced thermal stability,
mechanical protection and
durability?

IThere are TWENTY power
amplifiers from 15 to 240 watts

, RMS including the very
latest super -quality Mosfets to
choose from?

ENTY pre -amp modules
flow you to incorporate

exciting professional
pplications to your equipment
ever before available to

constructors and
xperimenters?

I.L.P. are suppliers to
the B.B.C., I.B.A., N.A.S.A.,
British Aerospace, Marconi,
Racal, Ferranti, G.E.C., Rolls
Royce etc?

Goods are despatched within 7
days of your order reaching us and
covered by our 5 year no -quibble
guarantee?

Name

Address

I

I

I

I
J

26

I.L. P. products are available also from Henry's, Marshall's, Technomatic 8 Watford.
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Feel like sounding off?
Then write to the Editor stating your Point Of View!

Stretching A Point
Dear Sir,
I am writing to you for help in obtaining
a reel of 35 SWG and 39 SWG
enamelled copper wire. I have looked in
many catalogues advertised in your
magazine but they only stock 34 and
40 SWG wire. If you know of any
company who could supply 35 and 39
SWG could you please inform me. I
would be very grateful.
B. Cook,
Tam worth,
Staffs.

We can't imagine why you need 35
and 39 rather than 34 and 40 - the
difference is 0.01 and 0.02 mm,
respectively! However, the Scientific
Wire Company (PO Box 30, London
E4) will sometimes supply custom
gauges. Ask them nicely and tell them
Hobby Electronics sent you!

Getting Started
I have just completed my first year
studying a broad engineering course
which includes a substantial amount of
electronics. I have found this part
slightly difficult, mainly because I
cannot get practice at its application.

I very much want to begin
constructing electronic circuits but,
being a complete novice, I have very
little idea where to start! It seems that
kits are the easiest initial projects.

I have a soldering iron and some
screwdrivers, but would like advice on
what tools to obtain and what projects
to opt for first. Yours was the first
electronics magazine I have ever
bought. The theory I can understand
but the practical details seem very
difficult without knowledge of the
components.

I would be most grateful if you could
spare the time to advise me.
L.M. Gair,
London.

Difficult questions to answer in a few
lines, but we'll try! First, our aim in HE
is to present projects for the beginner
in electronics, and many of our long -
running feature series are devoted to
introducing both the theory and
practice of electronics. The best place
to start, then, is in your local library!
We suggest you look closely at Ian

Sinclair's "Into Electronic
Components" series (August '81 -
July '82) which explains in detail what
the various items are, and how and
why they are used. On the practical
side, we'd recommend Keith Brindley's
"Building Site" articles, in issues from
August 1980 through to December
1981. Any article you feel should be
kept for future reference can be
obtained from our Backnumbers
Department.

The three essential tools for the
electronics constructor are a soldering
iron, sidecutters and a pair of long -
nosed pliers. For mechanical assembly,
you'll need a selection of screwdrivers,
and there are many other tools which,
while not "essential" are quite handy;
nut drivers, small spanners, and so on.
A set of miniature files is extremely
useful, and so is a "seizer" or surgical
clamp; the jaws clamp firmly together
to hold wires for soldering, act as a
heat sink etc, and are handy for
retrieving small things that drop into
inaccessible places! You'll find all these
items in the catalogue published by
Cooper Tools. Their address is: Sedling
Road, Wear, Washington, Tyne and
Wear NE38 9BZ.

Kit projects are probably simpler
because all the components are
supplied, along with the odds and ends
that an inexperienced constructor
would not have to hand. Kits are
available for most Hobby Electronics
projects, but pick an easy one to start
on. Be sure to follow the instructions
carefully; you'll make mistakes, of
course, but there's no other way to go
about it; experience is the best teacher,
after all!

Speakers Without Peer
Dear Sir,
Thank you for such an excellent
magazine, Hobby Electronics.

We do have a problem though; quite
a lot of the projects have certain
components that are either not stocked
at the local electronic shops, or the
man behind the counter gives you a
blank look when you ask for it. That
usually means he hasn't got a clue
what you're talking about.

Such was the case with your stereo
hi-fi, System 5080A, in the March
1980 issue. After I had completed the

preamp, power amp and the power
supply, I started looking around for the
speakers specified. Alas, nobody knew
anything about a speaker called
"Peerless".

I then decided to contact one of the

suppliers mentioned in Buylines. The
company was Badger Sound Services
Ltd. They sent me a price list as well
as the order forms, which I completed
and returned to them with my cheque.
At this stage I thought my problems
were over, when disaster struck. They
sent me a letter to inform me that they
were having difficulty in obtaining a set
of the speakers, but that they expected
them within two or three weeks.

That was six months ago, and I
regret to say that my patience is
running out. It seems to me that they
are not eager to satisfy overseas
customers because I last heard from
them three months ago.

Are there other customers from
foreign countries also experiencing
problems in this respect, or has my
luck run out? I always had my doubts
about importing goods from other
countries and after this I don't think I'll
attempt such a thing again.

I have written to the company asking
them if they can or cannot supply the
goods within the next six months,
because that is as long as I'll be able to
wait. The project is costing me a
fortune and the fact that I have to wait
so long for these speakers makes it a
total loss.

I sincerely hope there is someone
who can help me with this problem, or
to advise me on the true state of
affairs.
H. Beukes,
Volksrust,
South Africa.

The speakers (or more accurately, the
driver units) are still manufactured by
Peerless, but the number of tweeters
being produced keeps them in short
supply and this is where the problem
lies. We have contacted Badger Sound
and they have assured us that they are
doing everything possible to obtain the
units for Mr. Beukes. We understand
that they have written to explain the
situation, and have offered alternative
drivers which would suit the system.

We fully appreciate the difficulties
sometimes experienced by our
overseas readers, but there is very little
we can do about it other than point out
that it would be safer to make
enquiries about the supply of unusual
components before actually sending off
for them.

For our South African readers, we
can pass on the name of a shop
recommended by an expatriate
colleague; it is: Al Radio of West
Street, Durban 4001.
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Sinclair ZX Spectr
16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high -resolution
graphics...

From only
f1,25!

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving -key
keyboard. Vivid colour and sound. High -
resolution graphics. And a low price that's
unrivalled.

Professional power -
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to a range of 8
colours for foreground, background and
border, together with a sound generator
and high -resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
for an upgrade. The cost? Around £60.

zZX Spectrum

SONENig.i.M.IWAMM
BLUE
EDIT

RED
MAGENTA GREEN

CAPS LOCK TRUE VIDEO INV. VIDEO

kt \LN

ASN

READ

LINE OPEN # CLOSE

COS TAN iNT

ACS ATN

RESTORE DATA

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional -level computing.

There's no need to stop there. The
ZX Printer -available now- is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

VERIFY

SGN

L PRINT

PAPER

YELLOW WHITE

MOVE ERASE

RND STR S

MERGE

ABS

L LIST

FLASH BRIGHT

Key features of the
Sinclair ZX Spectrum
 Full colour -8 colours each for

foreground, background and border,
plus flashing and brightness -intensity
control.

 Sound -BEEP command with variable
pitch and duration.

 Massive RAM -16K or 48K.

 Full-size moving -key keyboard- all
keys at normal typewriter pitch, with
repeat facility on each key.

 High -resolution - 256 dots
horizontally x 192 vertically, each
individually addressable for true high -
resolution graphics.

 ASCII character set -with upper- and
lower-case characters.

 Teletext -compatible -user software
can generate 40 characters per line
or other settings.

 High speed LOAD & SAVE -16K in 100
seconds via cassette, with VERIFY&
MERGE for programs and separate
data files.

 Sinclair 16K extended BASIC -
incorporating unique 'one -touch'.
keyword entry, syntax check, and
report codes.
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RS232 /network
interface board

This interface, available later this
year, will enable you to connect your
ZX Spectrum to a whole host of printers,
terminals and other computers.

The potential is enormous. And the
astonishingly low price of only £20 is
possible only because the operating
systems are already designed into the
ROM.

ZX Spectrum

Available only
by mail order
and only from

Sinclair Research Ltd,
Stanhope Road, Camberley,
Surrey, GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer -
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCII character set -including lower-case
characters and high -resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
per line and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
full instructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transfer rate is 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

All the BASIC commands required for
the Microdrives are included on the
Spectrum.

A remarkable breakthrough at a
remarkable price. The Microdrives are
available later this year, for around £50.

How to order your ZX Spectrum
BY PHONE -Access, Barclaycard or

Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no -stamp
needed coupon below. You can pay by
cheque, postal order, Access,

Barclaycard or Trustcard.
EITHER WAY -please allow up to 28

days for delivery. And there's a 14 -day
money -back option, of course. We want
you to be satisfied beyond doubt -and we
have no doubt that you will be.

To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Ord; -1

Oty Item Code Item Price Total
£ £

Sinclair ZX Spectrum -16K RAM version 100 125.00
Sinclair ZX Spectrum -48K RAM version 101 :175.00
Sinclair ZX Printer 27 59.95
Printer paper (pack of 5 rolls) 16 11.95
Postage and packing: orders under £100 28 2.95

orders over £100 29 4.95
Total

Please tick if you require a VAT receipt
*I enclose a cheque/postal order payable to Sinclair Research Ltd for £
*Please charge to my Access/Barclaycard/Trustcard account no.
*Please delete/complete
as applicable

'Signature

1 1 1 1 1 1_ 11 1 1 1 1 _ILL1

PLEASE PRINT
'Name:Mr/Mrs/Miss'

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

'Address
1

1 I 1 I 1'1 1 1 1 I I I I I 1 1 1 I 1 1 1 1

1 1 I 1 I I 1 1 1 I 1 1 1 I I I 1 I 1 1 I 1 I 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 [ NEL 810

FREEPOST -no stamp needed. Prices apply to UK only. Export prices on application.
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Flash Point Alarm
This project is the first where we've
been unable to locate a mail order
retailer for two of the parts. These are
the thermocouple and the 7611 CMOS
op -amp. We would be happy to hear
from retail suppliers of either of these!
In the meantime, readers will have to
contact their local electronics shop,
who can order the components from
the RS catalogue (codes 308-887 for
the 7611 and 151-192 for the
thermocouple). The AWD is also from
the RS range, but Strotron (their
London branch is at 72, Blackheath
Road, Greenwich SE10 8DA) have a
large selection and they will supply any
of them mail order.

The neat battery -compartment case
is from BICC-Vero. Cost of the unit,
without the PCBs, is around £12.

Check List
RESISTORS
(All 3/4 watt 5% carbon)
100k; 3M3; 1M; 10k; 2 x 18OR
POTENTIOMETERS
carbon presets
1k; 22k
CAPACITORS

1111110111

11111111111

1111111

1111111111

220n polyester C280
SEMICONDUCTORS
ZTX300 transistor; 7611, 4011B ICs;
2 x TIL209 LEDs
MISCELLANEOUS
DPDT slide switch; NiCr/NiAl
thermocouple; 4 x AA cells; AWD;
case; terminal block; Veropins; plastic
feet.

Negative Voltage Generator
One thing to note about this project is
that the board is probably the smallest
we've ever printed,

Some of the components are not
strictly necessary - and you may find
cheaper alternatives. On our board we
used a plug/socket combination from
RS (codes 467-554 and 467-649),
though Maplin do a comparable range.

The sub -miniature electrolytic
capacitor can be bought from Ambit or
ElectroValue and the IC was cheapest
from Watford.

Both the Veroboard and PCB
versions work out about the same
price; £4 excluding the PCB plug and
socket.
Check List
CAPACITORS

2 x 10u 16V sub -miniature electrolytic
SEMICONDUCTORS
7660 IC; 1N4148 diode
MISCELLANEOUS
Veroboard, 25 holes x 10 strips;
Veropins; PCB plug and socket.

Squelch unit
The miniature preset is

cheapest from Rapid, who also do a
good deal on the ceramic disc
capacitor. The 3130T (metal can
version) is very reasonable from Maplin
and the case can be found in the range
made by BICC-Vero or Newrad.

Cost for one unit we calculate to be
about £10.60 all inclusive.
Check List
RESISTORS
(Al 1/4 watt 5% carbon)
5 x 1M5; 390R; 2 x 4k7; 100k; 470R;
3k9; 470k; 3 x 47k; 68k; 1k2; 10k; 1 M;
6k8; 2M2; 270R
POTENTIOMETERS
4k7 horizontal preset
CAPACITORS
2 x 100u 10V, 2 x 1u 63V axial
electrolytics; 470n; 3 x 100n; 220n
polyester C280
SEMICONDUCTORS
3130T IC; BC179, 2N3819, 2 x
BC109 transistors; 3 x 1N4148
diodes; TIL220 LED
MISCELLANEOUS
SPST min. toggle switch; DIN plug and
socket; aluminium case; PP3 clip; LED
fixing washer. HE

Do yourself a favour. Make 1982 the year you start to take Hobby
Electronics, regularly. Delivered fresh every month.

SUBSCRIPTION ORDER
FORM

Cut out and SEND TO :
Hobby Electronics Subscriptions
513, LONDON ROAD,
THORNTON HEATH,

SURREY,
ENGLAND.

Please commence my personal subscription to Hobby
Electronics with the issue.

SUBSCRIPTION
RATES

(tick LT:, as

appropriate)

82 / 1
ON um OE 110 In OM 1101 NIB t 1011 1011 WE MI OE 101 011 ME NM 101 MEI E- ME F=1 110 011

£10.75 for 12 issues
U.K

I am enclosing my (delete as necessary)
Cheque/Postal Order/International Money

Order for f
(made payable to A.S.P. Ltd)

OR
Debit my Access, 'Barclaycard'

(*delete as necessary)

SAIKLAYCAPJ)

Please use BLOCK CAPITALS and include post codes.

Name (Mr/Mrs/Miss)
delete accordingly

Address

Signature

Date

£12.75 for 12 issues
overseas surface

£25.70 for 12 issues
Air Mail

0111 1101 ME 1011 10111 VIII OM In 101 En UM 1011
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Components
Use this
from suppliers

Order
convenient form

advertising

Form
to order components
in Hobby Electronics!

PART CODE UNITS PRICE COST

Hobby Electronics Component Order Form POSTAGE AND PACKAGING

Name
LESS CREDIT VOUCHERS ETC.

Address TOTAL

VAT (15% if applicable)

Signature Tel. TOTAL INC. VAT

'Delete as necessary

Debit my *Access/*Barclaycard

My Cheque*/Postal Order*/International Money Order* for £ is enclosed.
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MICROPROFESSOR
YOUR GUIDETO THE WORLD

OF MICROPROCESSORS

(by phone or post)

Complete the coupon
todayl
Please allow 28 days for delivery.

Please send me: Price Oty p&p
Micro -Professor £79.95 £2.95
SSB-MPF board £69.95 £2.95
EPB-MPF board £84.95 £2.95
PRT-MPF board £74.75 £2.95

I enclose cheque/P.O. for £
Total

Name
Address

A low cost tool for leaming, teaching & prototyping.
Micro -Professor is a low-cost Z80 based microcomputer which provides you with an
interesting and inexpensive way to understand the world of microprocessors and utilise
their unlimited potential.
Micro -Professor is a complete hardware and software system whose extensive
manual gives you detailed schematics and examples of programme code. A superb
learning development tool for students, hobbyists and microprocessor engineers, as
well as an excellent teaching aid for instructors of electrical engineering and computer
science courses.
Technical specification
Z80 CPU, 2K RAM, 2K monitor, 24 1 /0 lines, LED display, cassette interface, CTC/PIO
facility, 2.25" speaker, three manuals, 36 keyboard. Options include; EPROM board,
speech board and printer board.
Please send or telephone for full details.

£79.95, P&P

FLIGHT ELECTRONICS LTD. Flight House, Quayside Rd, Southampton,
Hants SO2 4AD. Tel: (0703) 34003/27721. Telex: 477793.
Mail order only  Trade enquiries welcome  Bulk order discounts  Prices include VAT

ATTENTION!
UNDER NORMAL CIRCUMSTANCES YOU WOULD POSSIBLY
PASS OVER THIS ADVERT WITHOUT READING IT!

HOWEVER, IF YOU CAN SPARE 30 SECONDS PLEASE READ ON ...

Are any of the following products of interest?
*Roadrunner Wiring System
*Prototyping Eurocards
*S100 Prototyping Boards
*Eurocard Prototyping Assemblies
*DIN 41612 2 Part Connectors

*DIP Sockets
*19" Eurocard Subracks
*Roadrunner `Nandi-raks'
*Soldering Irons & Accessories
*Assembly Tools

FROM LARGE STOCKS WE CAN ENSURE 'SAME -DAY' SERVICE ON ALL ITEMS.

Offering a combination of competitive pricing and excellent service
we are working hard at customer satisfaction.

FOR FURTHER DETAILS CALL US ON 0428 53850.
Ask for our 1982 Catalogue.

I -

We welcome orders using
Access & Barclaycard.

Roadrunner Electronic Product/ Ltd.
116 BLACKDOWN RURAL INDUSTRIES
HASTE HILL, HASLEMERE,
SURREY GU27 3AY
TEL: 0428 53850 TELEX: 858485 DEVCOM G

`Electronic manufacturers and distributors'

The name to remember
in electronics.
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DI
ELECT

A compre
hard

Glasgow
MARSHALL'S (LONDON)

Dublin
PEATS ELECTRONICS

t Albans

Birmingham
P.A.T.H.
Henl w

Hitchin

RE TORY OF
N SUPPLIES

,!(

Blackpool

ive gui cironic components and
re supplies in the United Kingdom.

ETESON ELECTRONIC

ilmslow
WILMSLOW
New Ferry
GREENBANK ELECTRONICS

Wem EAST CORNWALL
MARCO TRADING

TRONICS GROUP

HEMMINGS ELECTRONICS
Luton
CRP ELECTRONICS

IODDARDS COMPONENTS
rinces Risborough
ISCOMP LIMITED

halfont St Peters
OLLECTIVE COMPONENTS
1aidenhead
RIES ELECTRONICS
windon
HORDGATE LTD; TENNCO EXIM
eading
,MARAL; BYTECH LTD; CHILTME

'okingham
_TEK MICROCOMPONENTS

Bideford
MICRO -TIMES

Salisbury
PC ELECTRONICS
ELECTRONICS WORLD

Chandlers Ford
BICC-VERO

Bournemouth -
D.J. ELECTRONICS

Southampton
GREENWELD ELECTRONICS
ELECTRONIC SURPLUS AND PARTS

/Crawley
SWIFT-SASCO LTD

Wembley
SUMMIT ELECTRONICS

Egham
ELECTROVALUE LTD.

Burnham
THAMES VALLEY ELECTRONICS

Selsey
MODULAR ELECTRONICS

Haslemere
ROADRUNNER ELECTRONIC PRODUCTS

Newcastle Upon Tyne
AITKEN BROS.
Washington
CRIMSON COMPONENTS

Todmorden
A.C. TOWNLEY
Batley
ACE MAILTRONIX

Nottingham
DAMON ELECTRONICS
Burton -on -Trent
MAGENTA ELECTRONICS
Tamworth
LIGHTNING ELECTRONICS

Grimsby
TITAN TRANSFORMERS
Watford BENNING CROSS
WATFORD ELECTRONICS
Littleport
BAMBER ELECTRONICS
Cambridge
NAMAL ASSOCIATES
Mildenhall
B.I.M.

Saffron Walden
GLOBAL SPECIALTIES

Hillingdon
L.B. ELECTRONICS
Redhill
AWP ELECTRONICS
East Grinstead
GREENWAY COMPONENTS

Bury St Edmunds
MIDWICH COMPUTER CO
Ware
BI-PAK
Harlow AKHTER
PARNDON ELECTRONICS
Chelmsford
ELECTRONIC HOBBIES
Colchester
RAPID ELECTRONICS
Maldon
RELAY -A -QUIP
Brentwood
AMBIT INTERNATIONAL
Rayleigh
MAPLIN
Leigh -on Sea
B.K. ELECTRONICS
Meopham
PM COMPONENTS
Canterbury
ILP
Enfield
ENFIELD ELECTRONICS

London

BARRIE ELECTRONICS
HENRYS RADIO

BRADLEY MARSHALL
ELECTRONI-KIT

CVS ENTERPRISES
SAMSONS ELECTRONICS

CRICKLEWOOD ELECTRONICS

LANGREX SUPPLIES
MS COMPONENTS LTD
BRIAN J. REED
TK ELECTRONICS
TECHNOMATIC
T. POWELL
ELECTROTECH
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NOTES:
(1) Including ferrites, R F chokes etc.
(2) Discrete devices.
(3) Other than optoelectronic.
(4) Access and Barclaycard, where

marked.
(5) See company listing.
(6) In pence unless otherwise noted.

N = NIL (no charge).

ACE MAILTRONIX

AITKEN BROS.

AKHTER INSTRUMENTS

ALTEK

AMARAL LIMITED

AMBIT INTERNATIONAL

ARIES ELECTRONICS

AWP ELECTRONICS

BAMBER ELECTRONICS

BARRIE ELECTRONICS

BENNING CROSS

BICC-VERO

BI-PAK

B.K. ELECTRONICS

B.I.M.

S Et R BREWSTER

BYTECH LTD.

CHILTMEAD

CHORDGATE LTD.

CLEF ELECTRONICS

cc

CO

LUCO

co
c.)

Z
(75 65. o-I cr

co i-
c.7 Z c..)

i! cr zr-, fti co (4 2 cr cz 0 c) cc
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cc

O
ct)

co cc
cc tzi Q. IQ ui 0

cc
0 C.) C 0

NOTES:
(1) Including ferrites, RF

chokes etc.
(2) Discrete devices.

(3) Other than optoelectronic.
(4) Access and Barclaycard,

where marked.
(5) See company listing.

(6) In pence unless otherwise noted.
N = NIL (no charge).

N (5) III
,

ACE MAILTRONIXNW, ,......411111111

N (5) AITKEN BROS.MOIL _1111110111111111111111111111111111MM

N (5) AKHTER INSTRUMENTS

(5) Nu ALTEK

N 50 AMARAL LIMITED

N 50 AMBIT INTERNATIONAL

£5 138 11 ARIES ELECTRONICS

im E5 (5) AWP ELECTRONICS

£5 (5) BAMBER ELECTRONICS

£2 (5) BARRIE ELECTRONICS

"11111117. -11111 N 50 BENNING CROSS

"II N N BICC-VERO

N 7b Willi BI-PAK1/11111.11111111.11101110

t.' N (5)III- B.K. ELECTRONICS

N (5) III B.I.M.

,

A N (5) S Et R BREWSTER

£5 £2 BYTECH LTD.

Illbei gip £3 150 CHILTMEAD

£1 (5) r CHORDGATE LTD.INIMP141111111"v

£1 151 CLEF ELECTRONICS
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INTRODUCING TWO NEW HANDHELD DIGITAL MULTIMETERS

200p,A - 10 AMP AC -DC

MODEL
703

C accurastL1%

iplus VATS`
Please

SPECIFICATION 6010 Et 7030
BATTERY: Single av dry cell
BATTERY LIFE: 200 hours
DIMENSIONS: 170 x 89 x 38mm
WEIGHT: 400g inc battery
MODE SELECT: Push button
AC DC CURRENT: 200µA to 10A
AC VOLTAGE: 200mV to 750V - 6 Ranges
DC VOLTAGE: 200mV to 1000V - 5 Ranges
RESISTANCE: 20052 to 201V112 - 5 Ranges
INPUT IMPEDANCE: 10M1 - 6 Ranges
DISPLAY: 31 Digit 13mm LCD
0/LOAD PROTECTION: All ranges
OTHER FEATURES:

Auto polarity. Auto zero. Battery -low indicator.
Strong ABS plastic case with tilt stand.
Battery and test leads included.
Optional carrying case.

add 15% to your order for VAT. Postage Et Packing is free of
charge. Trade enquiries invited.

ARMON ELECTRONICS LTD.
Cottrell House, 53-63 Wembley Hill Road. Wembley Middlesex HA9 8BH, England

Telephone 01-9024321 (31ines) TELEX No 923985

ELECTRONICS IS A
FINE HOBBY
VELLEMAN-KIT

In less than a year we have become well-known for our
varied and interesting range of electronic kits and our
efficient service.

Graded by difficulty, the kits are of high quality, well
packaged and have applications covering a wide field.

The range includes kits using microprocessors, infra -red
systems, power supplies, dimmers, motor control units,
amplifiers, sound and light units, digital counters, timers,
VU's and many, many more.

New kits are:
K2580 - electronic powerswitch dimmer £9.34
K2581 - stereo volume and tone control £11.27
K2582 - stereo audio input selector £11.27

Velleman kits are also obtainable from:
S rt R Brewster Ltd., Union Street, Plymouth, Devon.
Priest Electronic Systems, Lindley, Huddersfield.
Baxol Tele Exports Ltd., Post Rathdrum, Co. Wicklow, Rep. of Ireland.

The Velleman 'top ten' are:
K1682 - Microprocessor timer £48.37
K1771 - FM Oscillator £5.45
K1798 - Stereo VU using LED's £16.91
K1823 - 1 amp Power supply £6.99
K2544 - Complex sound generator £8.28
K2569 - Three tone chime £6.56
K2575 - Microprocessor doorbell £15.53
K2577 - Motor speed control £7.57
K2578 - Eprom programmer £207.00
K2579 - Start stop timer £6.21
(prices include VAT)

ENQUIRIES FROM RETAILERS INVITED
SEND FOR FREE ILLUSTRATED CATALOGUE OF COMPLETE RANGE

VELLEMAN (U.K.) LIMITED
P.O. Box 30, St. Leonards-on-Sea, East Sussex,
TN37 7NL, England. Telephone: 0424753246.
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NOTES:
(1) Including ferrites, RF chokes etc.
(2) Discrete devices.
(3) Other than optoelectronic.
(4) Access and Barclaycard, where

marked.
(5) See company listing.
(6) In pence unless otherwise noted.

N = NIL (no charge).
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NOTES:
(1) Including ferrites, RF

chokes etc.
(2) Discrete devices.

(3) Other than optoelectronic.
(4) Access and Barclaycard,

where marked.
(5) See company listing.

(6) In pence unless otherwise noted.
N = NIL (no charge).
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ITK0443Ros.
ELECTRONIC COMPONENTS AND

TEST EQUIPMENT
35, HIGH BRIDGE. NEWCASTLE

UPON TYNE NE11EW TEL: 0632 326729

r

SAFGAN OSCILLOSCOPES- 5 mV/div sensitivity. Choice of Band-
width 10, MHz, 15 MHz, 20 MHz. 1S/div-100n S/div. Calibrated
timebase. Solid trigger with bright line auto, normal and TV.
XY facility. Z modulation. Calibration output. Bright and clear
display. Portability.  Model DT410-10 MHz 005.85.
Model DT415-15 MHz £217.35.  Model DT420 20 MHz
£228.85. Send S.A.E. FOR FULL spec.

THANDAR POM35 3% DIGIT L.E.D. DIGITAL POCKET MULTI -
METER. DC volts (4 ranges) lmV to 1000V.  AC volts 11/ to 500V
 DC current (6 ranges) lnA to 200MA Resistance (5 ranges) 112
to 20 meg./2. £39.95.  AC adaptor £5.95.  carrying case £3.65
 MN1604 Battery £1.57.

THANDAR TM354 DIGIT LCD DIGITAL POCKET MULTIMETER

 DC volts 1 mV to 10080  AC volts 11/ to 500 V AC rmsDC current
Lisa to 2A  Resistance 112 to 2 MO Diode checkBasic accuracy
(0.15% of reading + 1 digit)  Battery life typically 2000 hrs  leads
inc.  £45.94  4010/ Probe £34.95Universal test lead set £12.95.

I KD30C LCD DIGITAL MULTIMETER
I  33 digit  Auto zero  Auto polarity  Full overload protec-

liondication 160 MDeccji,.1,0i znp impedanceu2t00 S

mV -1000 V
50vraer aAnc lC ow batteryin-

1200 mV -700 V 5 ranges  DC current 200 µa 10 A 6 ranges  AC
current 200 µa-10 A 6 ranges  Resistance 200 0-200 Megll
 Complete with battery, test leads, spare fuse and carrying case
09.95

THANDAR SCII0 SINGLE TRACE LOW POWDER 2"
OSCILLOSCOPE  Bandwidth DC to 10 Mhz  Sensitivity: I0mV /
div to 50 V /div. Sweep speeds: Olio secs / div to 0.5 secs/div.

Power requirements 4-10 V DC 4 'C' cells : Size & weight

."  "lb , 255.150.40mm : 800gms £159.85 a truly portable and superb
instrument  Carrying case £13.86  AC Adaptor £5.69  Nicad Batt.

Pack £8.63..1 probe £9.78 ..0 probe £11.50 Complete range of
Thandar instruments available from stock S.A.E. for CAT. & prices. VISA

G.S.C. SOLDERLESS BREADBOARDS  Accepts all components with

leads up to -033"  Replaceable nickel -silver spring clip contacts.
 Combines bus strip with board  Unlimited expansion  -3" and -6"
centre chanels  Three free experimental circuits with every purchase

Centre Strip Strip Tie Term i.c.

EXP-600

Channel Length Width Points I CI ips Cpty. Price

11111

15mm 152mm 61mm 550 110 328pin £7.25

EXP-650

EXP-300 8mm 152mm 53mm 550 110 614pin £6.62

EXP-48 n/a 152mm 25mm 160 32 n/a £2.65

EXP-350

15mm 91mm 61mm 270 54 140pin £4.14

0 EXP-325

8mm 91mm 53mm 270 54 314pin £3.62

Bmm 48mm 53mm 130 26 '22pin £1.84

Please send S.A.E. for catalogue listing complete range of G.S.C.
Instruments and Boards.

SABTRONICS LCD MULTIMETER MODEL 2033.  0C volts 100 uV-
10001/ Accuracy + .5%  AC volts 100,0-10013 V Accuracy +_ 1%
 DC current 10AA-2A Accuracy +_ 1%  AC current 10AA-2A Accuracy

I%  Resistance 15220 A412 Accuracy t 1%  £42.27.  Please
send 30p for full Sabtronic catalogue and price list

TWA 500 MULTIMETER  30 kopv.  AC volts 2.5 10 25 100 250
500 1000V  DC volts 0.25 1 2.5 10 25 10 25 100 250 1000  DC
current 50/ua 5MA 50MA 12 amp. Resistance 0-6K 60K, 60 meg.
 Decibels -20 to + 56 d/b  Buzzer continuity test  Size 160.110
+65  Batteries and leads inc. £26.95

YN360 TR MULTIMETER  AC volts 10 50 250 1000  DC volts
0.1, 0.5, 2.5. 10v 150v 250a. 1000v.  DC current 50,41a 2.5 MA,
25MA, 250 MA  Resistance 0-20 20K 2M 52, 20 M12.  Transistor
check  DB -10db -+ 22db £16.95

DESOLDERING TOOL £6.45

SCHOOLS, COLLEGES, UNIVERSITIES SUPPLIED. PHONE OR
SEND YOUR ACCESS OR BARCLAYCARD NUMBER.

PRICES INCLUDE VAT. PLEASE ADD 75p POSTAGE TO
ORDERS UNDER £10.00

r HOME LIGHTING KITS
These kits contain all ne10.500 components and lull
instructions & are designed to replace a standard wall
switch and control up to 300w of lighting

TDR300K Remote Control £14.30
Dimmer

MK6 Transmitter for above E 4.20

TD300K Touchdimmer £ 7.00
TDEIC Extension kit for 2 -way

switching for TI3300K £ 2.00

LD300K Rotary Controlled
Dimmer £ 3.50

47 3 -NOTE DOOR CHIME JD 1
Based on the SAB0600 IC the kit is suppled with all
components, including loudspeaker, printed circuit
board, a pre -drilled box 195 x 71 x 35rnm I and full instruc
bons. Requires only a PP3 9V battery and push -switch to
complete. AN IDEAL PROJECT FOR BEGINNERS.
Order as X1(102. £5.00

,<,_ SHORT FORM CATALOGUE -
iX, send SAE (6" x 91. We also

ciiV stock Vero, Books, Resisitors,
Capacitors, Semi -Conductors
etc.

DL 1000K
DISCO LIGHTING KITS -1

This value -for -money kit
features a bi-directional
sequence. speed of sequence
arid frequency of direction
change, being variable by
means of potentiometers and
incorporates a master
dimming control. Only £14.60
1312100K
A lower cost version of the above, featuring
undirectional channel sequence with speed
variable by means of a pre-set pot. Outputs
switcheg only at mains zero crossing points
to reduce radio interference to a minimum.

Optional opto input DLA I Only £8.00
Allowing audio I" bearl-light response

NEW 013000K

60p

This 3 channel sound to light kit features zero
voltage switching, automatic level control &
built in mic. No connections to speaker or amp
required. No knobs to adjust - simply connect
to mains supply & lamps. Only £11.95

11Kw/Channell

DISPLAYS
COX87A 0.5" dual. c.a. Red E1.80
DL34OM 0.1" 4 -Digit c.c. f4.50
END 500 0.5" c.c. 15p
FND 507 0.5" c.a. arip
MP463 4 -digit 0.5"
multiplexed cc.
LED Clock Display £220

Liquid Crystal Display, 31/2 digit, 0.5"
digits, d.I.I. package £0.00

K L901 9 -digit, 7 -sag. 0.1' c.c. LED
calculator display with red filter ....

551

FAST SERVICE  TOP QUALITY. LOW LOW PRICES

TN
No circuit is complete without a call to

ALL PRICES

EXCLUDE VAT

ELECTRONICS NI
11 Boston Road
London W7 3SJ

8A isolated tab TKAL2288
Diac
6...._Opto isolated tries MOC3020 0.1 A.(400v

r TRIALS
400v Plastic case (texas) 3ATIC206D

8ATIC226D
0 12ATIC2360

2460
25ATIC263D

49p
Sap
asp
98p

190p

6A with trigger 04006LT 135p

1115p

lop
1107A

LCD 31/2 DIGIT MULTIMETER
16 ranges including DC and AC voltage, DC
current and resistance+NPN & PNP transistor
gain and diode check. Input impedance 10M.
Size 155x88x31mm. Requires PP3 9v battery.
ONLY £31.00

TRANSISTORS

BC108 .... Bp
BC109 . 15p
BC182 Bp
BC182L ap
BC212 9p
BC212 9p
BC327 .. 12p
0C337 13p 2N3819 N9?F

let 20p

VMOS POWER PETS
VN10KM 0.54/60y 52p
VN66AF 2A/60v Sap

BEY50 20p
TIP3IA . 40p
TIP32A 40p
2N3055 4.5p
2N3442
115w 140v

r REMOTE CONTROL"
Published remote control
systerns lend to be quite
complex requiring
difficult,toget components and a well.
equipped lab to get them to work. If this has
put you off making your own system we
have just the kits for you. Using infra -red, our
KITS range from simple onOtf controllers to
coded transmitterrecervers with 16 on/off
outputs or three analogue outputs for contr-
olling. e g.. N or Hi.Fi systems. The kits are
eesy to build and simple to set up -and they
are enrernety versatile, controlling anything
from garage doors to room lighting just by
adding the required output circuits. i.e. relays,
Macs, etc. If you can design your own
system we stock a wide range of remote con-
trol components at very competitive prices.
We have compiled a booklet on remote
control, containing circuits hints, data
sheets and derails of our remote control kits
and components. So don't control yourself -
SEND US 30p and a stamped addressed

envelope for your copy TOOAYI

24 HOUR CLOCK/APPLIANCE
TIMER KIT

Switches any appliance up to 1 kW
on and off at preset times once per
day. Kit contains: AY -5-1230 IC,
0.5" LED display, mains supply,
display drivers, switches, LEDs,
triacs, PCBs and full instructions. )e*
CT1000K Basic Kit E14.90
CT1000K with white box (56/131 x 71mrn) E17.40
(Ready Built) 122.50

Add 55p postage & packing .15% VAT to total
Overseas Customers,

Add el .75 lEuropel, (4.50 (elsewhere) for p&p
Send SA E for further STOCK DETAILS.
Goods by return subject to availability.

OPEN9'17,;'n :r:Prri""%': "')

u3PRIDGE ROAD

GAR
PARx

TEL 01-567 8910 ORDERS
01-579 9794 ENQUIRIES
01-579 2842 TECHNICAL AFTER 3PM

.G1

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on the
ICL7126 la lower power version of
the ICL7106 chip) and a 3112 digit
liquid crystal display Th's
form the basis of a digital multi
meter (only a few additional resistors and
switches are required -details suppl ed), or a
sensitive digital thermometer 1-50"C to
+150°C) reading to 0.1"C. The basic kit has a
sensitivity of 200mV for a full scale reading,
automatic polarity indication and an ultra low
power requirement -giving a 2 year typical
battery life from a standard 9V PP3 when used
8 hours a day. 7 days a week.

Price £15.50

EOM
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ACCESS and BARCLAYCARD (VISA)
ORDERS ACCEPTED BY PHONE OR
POST.
SAE ALL ENQUIRIES.

HE PROJECT KITS I.C.r TOOLS CASES

TRANSISTORS RESISTORS KITS
CAPACITORS HARDWARE MAGENTA

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for H.E. Projects. We
supply carefully selected sets of parts to enable you to contruct H.E. projects. Kits
include ALL the electronics and hardware needed. Printed circuit boards (fully etched,
drilled and roller tinned) or Veroboard are, of course, included as specified in the original
article, we even include nuts, screws and I.C. sockets. PRICES INCLUDE CASES unless
otherwise stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET
INCLUDED. If you do not have the issue of H.E. which includes the project - you will
need to order the instruction reprint at an extra 45p each.

Reprints available separately 45p each + p. & p. 40p.
'JUNIOR' SLOT CAR CONTROLLER REACTION TESTER GAME Sept 81
Sept 820.60 less case. £12.81
ZX INTERFACE BOARD Sept 82 inc VARIABLE BENCH POWER SUPPLY
edge con £11.33. Aug 81 £26.98
AUDIO ANALYSER Aug 82 less case ULTRASOUND BURGLAR ALARM
£63.97. July 81 £19.98
SYVR METER Aug 82 £8.95. ELECTRONIC DOOR BUZZER July 81
T.V.I. FILTER July 82 £5.33 £5.98
AUTO WAH June 82 £18.98 inc case or ELECTRONIC METRONOME July 81
£12.28 less case. £4.99
AUTO GREENHOUSE SPRINKLER CONTINUITY CHECKER June 81 £5.71
June 82 £15.38 less pump and power ENVELOPE GENERATOR June 81
supply (12V 2A). £17.98
TELEPHONE TIMER June 82 £33.42 less AUDIO MIXER June 81 £5.33
power supply (suitable type below). PUBLIC ADDRESS AMPLIFIER March
POWER SUPPLY DESIGN 12V 500mA 81 £19.48. Extras - horn speakers £6.83
June 82 £9.98 each, PA MIC £4.40
ECHO REVERB UNIT May 82. Less case FUZZBOX March 81 £10.98
03.98. Economy case WB3 f3.76 extra WINDSCREEN WIPER CONTROLLER
DIGITAL THERMOMETER May 82 ex- March 81 £8.20
eluding case + bezel £16.90 STEAM LOCO WHISTLE March 81
AUDIO SIGNAL GENERATOR May 82 £12.98
00.98. PHOTOGRAPHIC TIMER March 81
CABLE TRACKER May 820.98 £3.50
DIGITAL CAPACITANCE METER Apr HEARTBEAT MONITOR Feb 81 £24.98
82f21.37 TWO-TONE TRAIN HORN Feb 81 £5.60
SIGNAL TRACER Apr 82 £3.86 less case
BIKE ALARM Apr 82 £11.74 medium wave radio Feb 81 £8.20
DIGITAL DICE Mar 82 £7.29 BENCH AMP Jan 81 £10.80
BICYCLE SIREN Mar 82 £10.89 NICAD CHARGER Jan 81 £8.20
NOISELESS FUZZBOX Feb 82 £10.45 CHUFFER Jan 81, less case £7.53
MASTHEAD AMPLIFIER Feb 82 £14.74 BATTERY CHARGE MONITOR Dec 82
DRUM SYNTHESIZER Dec 81. Full kit £577
£21.37 MEMORY BANK - MINI SYNTH -
GUITAR HEADPHONE AMPLIFIER ESISER Nov Et Dedc 80E29.98
Dec 81 £3.72 TRANSISTOR TESTER Nov 81 £6.54 inc
IN CAR CASSETTE POWER SUPPLY test leads
Dec 81 £4.77 GUITAR PRE -AMP Nov 80 £6.65
SCRATCH FILTER Nov 81 Mono £5.82 case (diecast) extra £2.29
Stereo £8.98 INTRUDER ALARM Oct 80 £20.98
LED VU METER Nov 81 less case £4.87 TOUCH SWITCH Sept 80 £2.75 less case
SIMPLE STYLUS ORGAN Nov 81 less & contacts
case £4.98 guitar phaser Sept 80 £16.28
METRONOME Nov 81 £12.71 SOUND OPERATED FLASH TRIGGER
TELEPHONE BELL REPEATER Oct 81 July 80 no skt £5.33
£13.67 FOG HORN June 80 £6.64
Med linking wire extra 14p metre
COMBINATION LOCK Oct 81 less SPEED CONTROLLER FOR RICA April 80
solenoid £18.65 £17.55 (less case)

BABY ALARM Oct 81 £8.70, Fig 8 linking DIGITAL FREQUENCY METER April 80
wire 7p metre £39.98
'DIANA' METAL LOCATOR Sept 81 DIGI.D10E Jan 80 £11.73
£34.50 GUITAR TUNER Nov 79 £12.82
POWERPACK Seot 81 £10.25 CAR ALARM Feb 79 £12.91

MORE PROJECT KITS - SIMILAR STYLE TO H.E.
' INSTRUCTIONS INCLUDED (SEPARATELY 45p EACH)

PLEASE QUOTE REF. NO. WHEN ORDERING
B1 PEST CONTROL 'Ultrasonic cat
starer' £7.65
B2 COMPONENT TESTER £8.88
84 GUITAR NOTE EXPANDER £17.98
86 GUITAR NOTE EXPANDER £17.98
65 CAMERA OR FLASH GUN
TRIGGER Infra red system £12.51
B6 SIMPLE INFRA RED REMOTE
CONTROL £17.20
870-12V POWER SUPPLY £17.98
B8 SOIL MOISTURE MONITOR £4.68
139 SOUND TO LIGHT - single channel
03.42
B10 THREE CHANNEL SOUND TO
UGHT £21.44

1311 IN SITU TRANSISTOR TESTER
£6.98
1312 WEIRD SOUND EFFECTS
GENERATOR £5.98
B13 AUDIBLE VISUAL METRONOME
£5.98

1314 ELECTRONIC DICE £5.71
B16 MINI EGG TIMER £4.34
817 AUDIO EFFECTS UNIT FOR
WEIRD SOUNDS £12.98
1318 LED JEWELLERY - Cross brooch
£2.77 Star brooch £9.91 Spiral brooch
£7.98

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price list included with

orders or send sae 19 x 4)
CONTAINS LOTS MORE

KITS, PCBs &
COMPONENTS

1982 ELECTRONICS
CATALOGUE

Illustrations, product descriptions, circuits all in-
cluded. Up-to-date price list enclosed. All products
are stock lines for fast delivery.
Sends 80p in stamps or add 80p to order.

MORE H.E. PLUS E.E. and E.T.I. PROJECT.
KITS IN THE PRICE LIST

MAGENTA gives you FAST DELIVERY OF QUALITY COMPONENTS & KITS.
All products are stock lines -and are new 6 full specification. We give personal service
quality products to all our customers -HAVE YOU TRIED US?

MAGENTA ELECTRONICS LTD
HP29, 135 HUNTER ST., BURTON -ON -TRENT, STAFFS,
DE14 2$T. 0283 65435. MON-FRI 9-5. MAIL ORDER ONLY

ADD 45p P&P TO ALL ORDERS PRICES INC VAT
Prices inc. VAT
OFFICIAL ORDERS WELCOME
OVERSEAS. Payment must be in sterling.
IRISH REPUBLIC and BFPO: UK PRICES.
EUROPE: UK PRICES plus 10%.
ELSEWHERE: write for quote.

SOLDERING I TOOLS
ANTEX X5 SOLDERING IRON 25W

£5.48
SOLDERING IRON STANDi . £1.98
SPARE BITS. Small standard, large,
65p each. For X5 + X25
SOLDER. Handy size
SOLDER CARTON
DESOLDER BRAID
HEAT SINK TWEEZERS
DESOLDER PUMP
HOW TO SOLDER LEAFLET

99p
£1.84

69p
29p

£6.48
12p

LOW COST CUTTERS £1.69
LOW COST LONG NOSE PLIERS

£1.68
WIRE STRIPPERS & CUTTERS £2.69

HELPING HANDS JIG £6.30
Heavy base. Six ball and socket
joints allow infinite variation of clips
through 360°. Has 2 1/2" diameter
(25 x I magnifier attached, used and
recommended by our staff.
VERO SPOT FACE CUTTER £1.49
PIN INSERTION TOOL £1.98
VEROPINS (pk of 100) 0.1" 52p
MULTIMETER TYPE 1 11.000 °Dv)

£5.48
MULTIMETER TYPE 2120,000 opvl
with transistor tester. Very good

£14.75
CROCODILE CLIP TEST LEAD SET.
10 leads with 20 clips 99p

RESISTOR COLOUR CODE
CALCULATOR 21p
CONNECTING WIRE PACK TYPE
ED. 11 colours 49p
ILLUMINATED MAGNIFIERS

Small 2" dia. (5 x mag.) £1.14
Large 3" dia. 14 x magi £2.40

CAST IRON VICE £2.98
SCREWDRIVER SET E1.98
POCKET TOOL SET £3.98
DENTISTS INSPECTION MIRROR

£2.85
JEWELLERS EYEGLASS £1.50
PLASTIC TWEEZERS 69p
PAIR OF PROBES WITH LEADScc)..77p

MULTIMETER TYPE 2 -
YN360 TR, £14.75

20,000 opv. Includes transistor tester.
AC 4- DC volts. DC current. 4 very

useful resistance ranges.
We've used it and we like it.

PEAKERS. Miniature, 8 ohm 87p MIN. BUZZERS. 6V. 50p. 9V. £t-10.
64-75 ohm 89p 12V. 657.
CRYSTAL EARPIECE 65p MAGENTIC EARPIECE 15p
MONO HEADPHONES £2.96 STEREO HEADPHONES £4.35
TELEPHONE PICK-UP COIL .. 72p F.M. AERIAL 49p

VEROBOARD 0.1" COPPER STRIPS
10 strips 24 holes £1.20 per 5
20 strips 37 holes 78p
24 strips 50 holes 89p
36 strips 37 holes 89p
36 strips 50 holes 99p
Terminal pins 0.1" 52p/100

PP3 CLIPS 10p
PP9 CLIPS 11p

EUROBREADBOARD E6.20
E3.98

BIMBOARD 1 BREADBOARD £6.98
VEROBLOC BREADBOARD . E4.20

S DEC BREADBOARD

PANEL METERS
50uA; 100uA; 1111.1,
1A, 25V. 100uA-0-
100uA; 5A. .AU
£4.98 each. State

alue.

BOOKS
SEMICONDUCTOR DATA BOOK Newnes

£5.90
ELECTRONIC PROJECTS FOR HOME
SECURITY £3.35
ELECT. PROJECTS IN PHOTOGRAPHY

£3.36
110 ELECT. ALARM PROJECTS £5.35
MODEL RAILWAY PROJECTS £1 .95
BASIC ELECTRONICS. Theory & practice

E7.98
BEGINNERS GUIDE TO BUILDING ELECT.
PROJECTS 0.50

ADVENTURES WITH
MICROELECTRONICS

Similar to 'Electronics' below.
Uses I.C.s. Includes dice, elec-
tronic organ, doorbell, reaction
timer, radio, etc. Based on Bim-
board 1 bread board.
Adventures with
Microelectronics £2.55

Component pack £29.64 less
battery.

ADVENTURES WITH ELECTRONICS Dun

An easy to follow book suitable for all ages. Ideal for beginners.
No soldering, uses an S -Dec breadboard. Gives clear instructions
with lots of pictures. 16 projects -including three radios, siren,
metronome, organ, intercom, timer, etc. Helps you learn about
electronic components and how circuits work. Component pack
includes an S -Dec breadboard and all the components for the
projects.
Adventures with Electronics £2.40. Component pack £18.98
less battery.

ADVENTURES WITH DIGITAL ELECTRONICS

New book by Tom Duncan in the popular 'Adventures' series. This book of
entertaining and instructive projects is designed for hobbyists, and students. It

provides a stepping stone to the microprocessor.
The first part deals with the properties of some basic ICs used in digital

electronics.
The second part gives details of how to build eight devices - shooting gallery, 2
way traffic lights, electronic adder, computer space invaders game etc.
For each project there is an explanation of 'how it works' and also suggestions for
'things to try'.
No soldering - all circuits built on 2 Bimboard 1 breadboards.
Adventures with Digital Electronics book £3.25. Component pack £42.50 ref
EHDC. All the components needed including 2 breadboards and hexadecimal
keyboard. Available less breadboards £29.98 ref EHDF. Both less battery.
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NOTES:
(1) Including ferrites, RF chokes etc.
(2) Discrete devices.
(3) Other than optoelectronic.
(4) Access and Barclaycard, where

marked.
(5) See company listing.
(6) In pence unless otherwise noted.

N = NIL (no charge).

GREENWAY

GREENWELD

HART ELECTRONIC KITS

HEMMINGS ELECTRONICS

HENRYS RADIO

ILP

INTEL ELECTRONICS

LANGREX SUPPLIES

L.B. ELECTRONICS

LIGHTNING ELECTRONICS

MAGENTA ELECTRONICS

MAPLIN

MARCO TRADING

MARSHALL'S (LONDON)

BRADLEY MARSHALL

MICRO -TIMES,

MIDWICH COMPUTER CO

MODULAR ELECTRONICS

MS COMPONENTS LTD

MYERS ELECTRONICS

I

col
h.cr : (7) s E

tr°) cc ..,...,. cE.

cv is.) c.7aSctco 0 - Z w

cifZ1 Ix iz' 2 P.i tz- t- P. ..- .? , 3ce z S2 z S2 h. cc tu
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42 Hobby Electronics, October 1982



NOTES:
(1) Including ferrites, RF

chokes etc.
(2) Discrete devices.

(3) Other than optoelectronic.
(4) Access and Barclaycard,

where marked.
(5) See company listing.

(6) In pence unless otherwise noted.
N = NIL (no charge).

, I 1 1 I 1

£2

I

50

I
'

GREENWAY

£1 50 (5) GREENWELD

N (5) HART ELECTRONIC KITS

MN N (5) HEMMINGS ELECTRONICS

N (5) HENRYS RADIO

II 90 (5) (5) ILP

N (5) INTEL ELECTRONICS

£1 50 LANGREX SUPPLIES

III N (5) L.B. ELECTRONICS

N (5) LIGHTNING ELECTRONICS

N 45 (5) MAGENTA ELECTRONICS

(5) (5) MAPLIN

N T, MARCO TRADING

N 60 11. (5) MARSHALL'S (LONDON)

£1 40 (5) BRADLEY MARSHALL

N 50 MICRO -TIMES

N (5) MIDWICH COMPUTER CO

kali tO 175 50 MODULAR ELECTRONICS

N N MS COMPONENTS LTD

1 ti4 ,, L3 60 MYERS ELECTRONICS

Hobby Electronics, October 1982 43



With Heathkit, you're all set for a
great deal. And not just big savings.

Whichever kit you choose, you'll find it easy to build.
Simple, but detailed instructions take you through every
stage. Everything is included. Even the solder you need

Digital Clock is there.
Follow the steps and

you'll end up with a hand-
crafted, well -designed
piece of equip-
ment. One

you'll be proud
of. Because you built it yourself.

There are 10 great kits to start you off.
interesting choice of kits from a digital clock to a
metal locator, including a short wave listen-
er's receiver, windspeed and direction
indicator, digital readout electronic
scale and five more useful kits.

All at 30% off to first -timers.
Send for your catalogue right now
for a start.

To Heath Electronics
(UK) Limited, Dept (HE10),
Bristol Road, Gloucester GL2 6EE

Metal
Locator

Windspeed and Direction
Indicator

I V

To start me off, please send me
a copy of the new Heathkit catalogue.,
I enclose 28p in stamps.

Name

Address

HE 10

rEAT1-71. You build on our

HEATH

EVEN MISERS CAN'T
RESIST OUR PRICES

KNOBS
Round Stylish Knobs, Black and/or Satin
Chrome finish. Various sizes. Our choice

10 for £1.50
V.U. Meters by Rank Audio. 5cms x 5cms.
Scaled -20 to +5. Removable cover for re -
scaling if required ....£1.00 for each or 10 for £9
Slide Switches. Std size. 240 volt. DP/DT/
Centre Off, DP/ST, SP/ST. Drum or Belt
Drive with reset. Silly price

25 pence each or 5 for £1.00
Push Button signal switches. 4 to 12 way,
latching and non latching. Bargain Price.
Asst Pack (10 switches) £1.50
Slide Pot Knobs. Chrome Finish. Various
sizes our choice 10 for £1.20
Panel Fuseholders 5 for £1.00
A.M. One way, 2 pin Plug and Socket. Give-
away price 10 for 50 pence
Resistors. Preferred values, mixed, our
choice £1.00 per 100
4 Digit, 7 Segment, Fluorescent Displays with
decimal point and colon and + or -
segment. Compatible with MOS LSI. 15cms
high digits. Unbeatable value at £1.75 each
Data Sheet supplied
Interconnecting cable, multi strand, our
choice of colour 2 pence per metre

BOOKS
Beginners
Projects

Guide to Building Electronic
£1.50

Electronic Projects for Beginners £1.35
How to make Walkie Talkies £1.50
Model Railway Projects £1.95
Electronic Music Projects £1.75
Remote Control Projects £1.95
Digital I /C Projects £1.95
I /C 555 Projects £1.95
A Microprocessor Primer £1.75
An Introduction to Basic Programming
Techniques £1.95

Postage Et Packing on Books
1 book 40p, 2 books 55p, 3 books 75p,
Over 4 £1

ALL ITEMS BRAND NEW - NO SECONDS

VA eXXI
D'JUSON LTD

D'JUSON LTD
PO BOX 298, ASCOT, BERKS SL5 9U R

Telephone: Ascot 27013
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21-PAK BARGAINS
5721 SCREWDRIVER SET
6 precision screwdrivers in hinged plastic

case Sizes - 0.8. 1.4. 2. 2 4,
2.9 and 3.8mm £1.75

srat NUT DRIVER SET
5 precision nut drivers in hinged plastic case
With turning rod. ft 1.75
Sizes: - 3. 3.5. 4. 4.5 and 5mm.

5141 TOOL SET
5 precision instruments in hinged plastic case
Crosspoint (Phillips) screwdrivers: -
H 0 and H 1 Hex key wrenches: -
1.5 2 and 2 5mm £1.75

5T51 WRENCH SET
5 precision wrenches in hinged plastic case
Sizes: -4.4.5. 5. 5.5 and 6mm. £1.75

BUY ALL FOUR SETS: 5121-5751 and get
HEX KEY SET FREE
HEX KEY SET ON RING.

Sizes: 1.5. 2. 2.5. 3.
4 5. 5.5 and 6mm.
Made of hardened steel.

HX/1 £1.25

MINI VICE
This small cast iron quality made vice will
clamp on to any bench or table having a max
thickness of 1% ". The 2'h " jaws open to ma
of 1% ". Approx size 80 x 120 x 66mm
Bi-Pak's Mini Vice at
a Mini Price only

£2.50
ORDER NO SX82

BI-PAK SOLDER -
DESOLDER KIT
Kit comprises ORDER NO SX80

1 High Quality 40 watt General Purpose
Lightweight Soldering Iron 240v mains Ind
3/16" (4.7mm) bit.
I Quality Desoldering pump. High Suction with
automatic ejection. Knurled. anti -corrosive
casing and teflon nozzle.
1.5 metres of De -soldering braid on mastm

dispenser.
'2 yds (1.83m) Resin Cored Solder on Card.
1 Heat Shunt tool tweezer Type.
Total Retail Value over £12.00
OUR SPECIAL KIT PRICE £8.95

"IRRESISTABLE
RESISTOR BARGAINS"

"CAPABLE
CAPACITOR PAKS"

Pak Na Q. Osscnonon ?no Pak Ne. Qty' Ossaipben Price
SX10 400 Mixed All Type Resistors LI $116 250 Capacities Mixed Types LI
Sill 400 Pre -formed ' 14 watt Carbon SII7 200 Ceramic Capacitors Miniature

Resistors LI Mixed LI
S112 fe waft Carbon Resistors LI200 5118 100 Mined Ceramics Int- 560 LI
$113 4. watt Carbon Resistors LI200 $119 100 Mixed Ceramtcs6101- 0.5ml LI
5114 In watt Resistors 22 ohmISO SOLO 100 Assorted Polyester, Polystyrene

2m2 Mixed LI Capacitors LI
5115 100 1 and 2 watt Resistors 22

ohm -2m2 Mixed LI
$121 60 Mined C280 type capacitors

melai too Ll
Pales SX12 15 contain a range of Carbon Film Resistors SX22 100 Electiolytics. all sorts El
of assorted values from 22 ohms to 2 2 meg Save
pounds on these resistor paks and have a full range to

8123 50 Quality Electrolytics
50 1000 ml CI

cover your protects 5124 20 tantalum Beads, mind LI
`Quantities approximate. count by weight L. Quantitiesapproximate. count by weight.

X25pieces of Audio Plugs. Sockets and& Con-
nectors to include DIN 180°-240° Inline

36 Pin, Speakers, Phono, Jack Stereo
and Mono etc Valued at well over E3 normal Order
No. SX25.

Our Price1.50 per pak.
Guaranteed to save you money.

SX26 3 Prs of 6 pin 240' DIN Plugs and
Chassis Sockets 50p

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

SX28A 50 Assorted Silver Mica Caps.
5.6pF-150pF £1.00

SX29A 50 Assorted Silver Mica Caps.
180pF-4700pF £1.00

SX30A 50 High Voltage Disc Ceramics 750v
min up to 8KV Assorted useful values £1.00

SX31A 50 Wirewound 9 watt (afro) Resistors
Assorted values tohm-12K E1.00

BARGAINS
$191 20 . Large 2" RED LED LI
S142 20 small .125 Red LED's El
5143 10 Rectangular Green LEO's 2 El
5046 30 Assorted Isom Diodes

250mw 2 watt mixed voltages,
all coded New LI

5147 4 Black Instrument
Knobs -winged with pointer 'v'
Standard screw fit site 29 x
20mm

5149 20 Assorted Slider Knobs
Black/Chrome. etc. C1

SUB 12 Aeons and Filament Lamps. Low
voltage and mains - venous types
and colours - some panel mounting LIA

SOP

TheThird andI Fourth Hand...
.... you always need

but have never got until now
This helpful unit with Rod mounted

horizontally on Heavy Base. Crocodile clips
attached to rod ends. Six ball 8 socket joints
give infinite variation and positions through
360° also available attached to Rod a 2'h diam
magnifier giving 2 5 x magnification Helping
hand unit available with or without magnifier
Our Price with magnifier as illustrated ORDER
NO 1402 £8.50
Without magnifier ORDER NO T400 04.75

S152

6 Black Healsink will lit TO 3 and

10 220 Ready dulled Half prii.e
value LI

5153 I Power finned Heatsink. This heatsinli

gives the greatest possible heat dissipation

in the smallest space owing to its unique

staggered fin design, pre drilled

10.3 Sue 45mm squarer 20mm high 40p

5X54 TO 66 size 35mm x 30mm x 12mm 35p

5055 1 Heat Efficiency Power Finned Heatsink

90mm x 80mm v 35mm High Dulled to

take up to 4

10 3 devices

L1.50 sack

BI-PAK PCB ETCHANT
AND DRILL KIT
Complete PCB Kit comprises
1 Expo Mini Drill 10.000RPM 12v DC incl 3
collets 8 1 x 1mm Twist bit
1 Sheet PCB Transfers 210mm x 150mm
1 Etch Resist Pen

1 %lb pack FERRIC CHLORIDE crystals
3 sheets copper clad board
2 sheets Fibreglass copper clad board
Full instructions for making your own PCB
boards.

akw
Retail Value over £15.00
OUR BI-PAK SPECIAL KIT PRICE £0.78
ORDER NO Soot

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

components including potentiometers - rotary and slider. presets- horizontal and vertical
Resistors of mixed values 22ohms to 2M2 - 1/8 to 2 Wan. A comprehensive range of

capacitors including electrolytic and polyester types plus disc ceramics etcetera.

Audio plugs and sockets of various types plus switches, fuses. healsinks. wire. nuts:bolts.

gromets, cable clips and !yes. knobs and P C Board Then add to that 100 Semiconductors

to include transistors, diodes, SCR's opto's, all of which are current everyday usable devices

In all a Fantastic Parcel. No rubbish all identifiable and valued in Current catalogues at well

over £25 00 Our Fight Against Inflation Price

the udget

---- Down wBitheat Depression JUST £6.50.

ordersS°r

I j5tEr r 1 LBIPAn
PO BOO WAREA HERT S

SHOPAT 3 BAL3OCK T WARETES:As.vT:c3DEFsAMEDAyDEsPATCHACCESS

ACCEPTED.BARCLAYCARDALSO

ADD

PROGRAMMABLE UNIJUNCTION TRANSISTOR
"PUT" case 70106 plastic MEU22 Similar to
2N6027 /6028 PNPN Silicon
Price: 1-9 10-49 50-99 100+ Normal Retail
Each: 20p 18p 15p 13p Price £0.35 each

SX33A 6 small (min (SDST/SPDT Toggle
Switches 240v 5amp E1.00

SX35A 6 small (min) Rocker Switches
240v 5amp £1.00

SX32A 12 Assorted Jack 8 Phono plugs,
sockets and adaptors, 2.5m,
3.5mm and standard sizes £1.00

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

SX72 A mixed bundle of Copper clad
Board Fibre glass and paper.
Single and double sided. A
fantastic bargain 0.00

SX38

SX39

100 Silicon NPN Transistors -all
perfect Coded mixed types with
data and eqvt sheet. No rejects.
Real value. MEM
100 Silicon PNP Transistors -
all perfect. Coded mixed types
with data and eqvt. sheet. No
rejects. Fantastic value. E3.00

213055 The best known Power Transistors in the
World - 263055 NPN 115w.
Our BI-PAK Special Offer Price
10.11 50 off 1N.1
13.50 E16.00 L32110

110312 COMPLIMENTARY PNP POWER
TRANSISTORS TO 213055

Equivalent M12955 - 80312 - 103
SPECIAL PRICE L0.70 each

10 off 1110

Consumption
Size

RANGES

DC Voltage 0- 200mV
0-2-20-200-1000V Acc 0 8%
AC Voltage 0-200-1000V a '
Acc. I 2% DC Current 0-200uA a',
0-2-20-200mA 0-10 A Acc 1 2% -
Resistance 0-220-200K ohms
0-2 Megohms Acc I%1
BI -PAN VERY LOWEST POSS PRICE 605

£35.00 each

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m

LCD 10 MEGOHM INPUT IMPEDANCE
3% digit  16 ranges plus hFE test facility for
PNP and NPN transistors 'Auto zero. auto
polarity Single. handed. pushbutton
operation 'Over range indication  12.5mm
( Vr-inch) large LCD readout 'Diode check

Fust circuit protection *Test leads. battery
and instructions included.
Max indication 1999 or - 1999
Polarity indication Negative only.

Positive readings appear
without + sign

Input impedance 10 Megohms
Zero adjust Automatic
Sampling time 250 milliseconds
Temperature range - 5°C to 50°C
Power Supply I x PP3 or equivalent 90

battery
20mW
155 x 88x 31mm

r- SINGLE SIDED FIBREGLASS
BOARD

Order No. Pisces Size So.Ins. Prks
Fel 4 9 x 234" 100 £1.50
F12 3 11 ir 3" 100 E1.50
F113 4 13 x 3" 156 L2.00

DOUBLE SIDED FIBREGLASS
BOARD

F14 2 14 x 4" 110 L2.00

SILICON POWER TRANSISTORS
-793

NPN like 213055 - but not full spec
100 watts 50V mm.
10 for E1.50 - Very Good Value
100s of uses - no duds
Order No SX90

r5 watt fRNIN Audio Amp 1
High Quatily audio amplifier Module Ideal for use in
record playas, tape recorders, stereo amps and
cassette players etc Full data and backup diagrams
with each module

Specification
 Max Power Supply 30v  Power Output 5 watts
RMS  Load Impedance 8-16 ohms  Frequency
response 50Hz to 25KHz-3db Sensitivity 70 me
for full output  Input Impedance 50k ohms Size
&5x64 x 30mm  Total Harmonic

distortion less than -5'S,
BI-PAK'S give away price

£2.25
Yes amid me MOM 
le this price.

MORE BARGAINS!

$X51 60 metres PVC covered Hook-up
wire single and stranded Mired
colours LI

S1511 25 Assorted FR. Gates 7400
Series 7401 7460 LI

SX59 10 Assorted flip Flops and MSI
TEL LI

SX60 20 Assorted Slider
Potentiometers El

5162 40 Assorted Pre Sets HoriVert
etc LI

5179 10 Reed Switches - glass type
3 Micro Switches - with lever LI

Llse_youi riedit cad Ring us on wain 1182 NOw and

gel lour PO, Pr., taster Goods mainsail, wni 2nd

Class Mai

Remember rou must add YA1 or 15 to row (rider
IoW acouge add 75p xi low ode
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NOTES:
(1) Including ferrites, RF chokes etc.
(2) Discrete devices.
(3) Other than optoelectronic.
(4) Access and Barclaycard, where

marked.
(5) See company listing.
(6) In pence unless otherwise noted.

N = NIL (no charge).

NAMAL ASSOCIATES

PARNDON ELECTRONICS

P.A.T.H.

PC ELECTRONICS

PEATS ELECTRONICS

PM COMPONENTS

T. POWELL

RAPID ELECTRONICS

BRIAN J. REED

co
c.)

c,) cr
tX y CC

h- a P--- I-0 (*-
IQ

co Lii0 0 0cc Z Z coz .)cc Oi:ir ir ,., 1,.. co cil
0 ,-
i-- C.) Z CO   0 ui.41
CO q IQ Z ., 0 Z Cr !--.

a."' C.7-.

CC
q 0 itt zCC 0 CL /-- 0 i-- .4 0

MEM

RELAY -A -QUIP a NEM

RISCOMP LIMITED

ROADRUNNER PRODUCTS

SAMSONS ELECTRONICS

SUMMIT ELECTRONICS

SWIFT-SASCO LTD

TECHNOMATIC AI*

TENNCO EXIM

THAMES VALLEY

TITAN TRANSFORMERS

TK ELECTRONICS INIIIIIII;10111111111111111111111MIN
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NOTES:
(1) Including ferrites, RF

chokes etc.
(2) Discrete devices.

(3) Other than optoelectronic.
(4) Access and Barclaycard,

where marked.
(5) See company listing.

(6) In pence unless otherwise noted.
N= NIL (no charge).

/ , I J I i , , ,

00 £1 (5) NAMAL ASSOCIATES

III £1 N PARNDON ELECTRONICS

N 80 ' P.A.T.H.

£10 £1 PC ELECTRONICS

PEATS ELECTRONICS

IIII N 50 PM COMPONENTS

£1 50 T. POWELL

1 (5) RAPID ELECTRONICS

(5) (5) BRIAN J. REED

N (5) RELAY -A -QUIP

N 50 RISCOMP LIMITED

Mit '-11 Ilt (5) (5) ROADRUNNER PRODUCTS

In £2 SAMSONS ELECTRONICS

N 40 SUMMIT ELECTRONICS

Ill 25 £2 SWIFT-SASCO LTD

N 40 TECHNOMATIC

£10 £1 TENNCO EXIM

N 45 II THAMES VALLEY

TITAN TRANSFORMERS

N 55 TK ELECTRONICS
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MIDWICH HAS MOVED!
OUR PRICES HAVE TOO - DOWN!
In order to maintain ourstandard of service end house our overgrowing range
of stock, we've moved to larger premises. You can still use our old telephone
number for a limited period, but please make a note of our new one and

our address.
To celebrate the move we have reduced our prices still further. We know this

will displease our competitors, but we'd rather please our customers.
NB - NO SURCHARGE ON CREDIT CARD ORDERS.

Be happy - move with Midwich. And remember, we always try tq,give you the
best deal and the best service. If we fail just let us know - we will always try to

make amends.

MEMORIES ** NEW LOWER PRICES **
'2114 Low Power 200ns 010
'2716 450ns (5V) 2.10
'2716 35Ons (5V) 3.50
*2716 450ns (3 rain 5.95
*2732 450ns 3.90

'2732 35Ons
*2532 450rts
*4116 200ns
*4116 15Orts
*4118 150ns

390
0.70
1.10
338

'4164 200ns al)
4816/4516 100ns
'5516 200ns
61161'3 150ns
*6116183 150ns

495
3.25
9311
4.30
5.75

BBC MICRO UPGRADE KITS ** NEW LOWER PRICES **
BBC1 4516/4816 X 8 100ns 25.50
B8C2 Printer/User 00 kit (169,70 + PL9,10) 5.00
BBC4 Analogue input kiti(IC73, 77 + SK6) 0.70
BBC5 Serial I/O and RGB kit (IC74,75 + SK3,41111.45
813C6 Expansion bus and tube 025

kit (IC71, 72. 76 + PL11. 12)
MOST KITS ARE NOW EX -STOCK,

BETC21 Printer cable complete
BBC22 Corvette V user pod with
BBC44 36" cable
BBC55 Analogue input plug with cover

5 and 6 pin DIN plugs for
BBC66 Serial I/0 and RGB twit

Connector la WS MO with cable

13.00
2.00

2.25
010

3.50

.... We've done it again! Massive price reductions on LPS and CMOS....
Oinks Price

'EA FAMILY
130CPLI 3.15
7304CPU 3.50
 28007C 2.75
'780ACTC 2.95
MOADART 5.70
'l8040MA 1115
730P10 2.75

'1804P10 2.95
'Zi304510-0 1119
'Z804510-1 11.99
Z8OAS10-2 1130
'MK3886 11.00
MK3886-4 14.47

6800 FAMILY
'6800
'6802
'6803C
'6809
'6810
'6821
'6840
'6845

'6880
'6887
'68488
'6875
'6843
'681300
*68002
'68621
'68810
'68640
'68E350

6500 FAMILY
*6502
'6520
'6522
'6532

9080 FAMILY
'80854
'8212

"8216
'8251
'8255

BUFFERS
811595
81LS97
81 LS97
81LS98
8T26A
87284
8795
8797A
8198

219
3.49

12.10
8.45
1.12
120
295
6.75
1.40
1,07
0.80
9,11
5.62

13,99
6.30

19.11
229
2.00
4.70
2.88

3.45
219
3.19
5.96

4.40
1.55
0.00
3.19
215

010
0.110

010
0.90
120
120
1.35
135
1.45

OATS CONVERTERS
ZN425 3.45
'ZN427 5.99
'Z6428 4.75
75432 1300
ZN433 25.90
'ZN44718/9 POA

 UP07002 4.35

FLOPPY MSC
CONTROUBIS
601771 17.12

DeviCia Rca
W01391 KIT 45.50
'W01393 KIT 45.50
WD1395 KIT 45.50
'W01397 KIT 45.50
(KITS INCLUDE
FDt 79x + W02143
+ W016911

MISC SUPPOPT
CHIPS
'AV3-1015
 AY3-1270
'AY3.8910
 A05-1013
'4053600
-465-2376
 DP8304
' MC1488
'MC1489
'MC3446
'MC34484
'MC3480
MC3487

'MC14411
'MC14412
'R03-25131
'R03 -2513U

NM CHIPS
'IN4SIDE
'714450 KIT

MEARS
1M3DIAN
IM308N
1.51311N
LM3195
LM324N
LM348N
LM555N
LM556CN
LM741 18 PINT
LM747CN
LM7413113 P151

LM725CN

REIMILATONS
7805
7812
7815
78105
78112
78115
7905
7912
7915
LM309K
LM317K
LM323K
LM338K

2.99
7.95
5.99
299
7.95
5.99
4.50
0.55
0.55
2.95
4.25
7.95
2.95
104
7.99
6.99
5.99

7.61
17.35

0.25
019
0.69
2.14
0.30
0.50
0.18
045
0.14
0.64
0.34
3.20

0.39
0.39
0.30
0.211
029
029
0.55
0.55
055
0.99
320
4.95
POA

UHF NOMILATORS
6MHZICM11111 3.70
8MHZ/UM1233) 410

Device Price

CRYSTALS
1MHZ 2.90
1008MHZ 210
1 8432MHZ 220
3 6864MHZ 2.95
4MHZ 1.45
6M112 1 45
8MI12 1 70

CMOS 40011
SERIES
4001 0,10
4001 0.10
4002 0.12
4007 015
4011 011
4012 0.15
4013 024
4015 0.49
4016 0.19
4017 0.37
4020 0,49
4023 0.15
4024 0.31
4025 0.16
4027 0.23
4028 0.49
4040 0.49
4042 044
4046 064
4047 0.09
4049 0.24
4050 0.24
4051 0.44
4052 0.59
4060 0.59
4066 0.29
4069 0.15
4070 0.14
4071 0.14
4073 0.14
4075 0.14
4081 0.15
4093 025
4508 1.29
4511 0.44
4512 0.49
4518 0.39
4520 0.49
4526 0.69
4528 0.69
4541 0.99
4543 0.79
Ni Other devices
available

741.5 SERIES
00
01

02

003

05
Ds

0.10
011
0.11
611
0.11
011
0.11

011VICO

09
10

12
13
14

15
20
21

26
27
28
30
32

7

38
40
42
47
51
54
74
75

76
83
85
86
90
92
93
109
122
123
125
126
132
136
138
139
148
151

153
155
156
157
158
161

163
164
165
166
173
174

175
191

192
193
194
195
221
240
241
242
243
244

Price
0.11
0.11
011
0.15
0.33
0.12
612
0.12
0.12
012
012
0.12
0.12
0.12
0.12
0.12
027
034
014
0.14
115
019
0.17
0.34
0.51
0.15
0.28
031
025
027
035
0.35
024
025
039
023
131
031
069
0.39
0.28
034
034
025
029
135
034
0.39
064
0.63
064
0.40
0.44
0.44
044
0.44
134
034
154
054
0.64
0.64
164
0.59

QUANTITY PRICING
Special prices available for bull purchases

Tel 0379898751 for an instant quote
Large sticks held on many items'

°nice
245
251
257
259
266
273
279
283
365
366
367
368
373
374
377
390
393

Price
0.86
0.29
0.34
0.57
019
0.59
0.59
039
029
029
029
139
0.59
0.80
0.89
5.49
0.44

DIE =lists low
profile
Pins Tin Gold WAN

7  22 25
148 9 29 35
16 9 31 35
18. 13 33 52
20 ' M 35 60
22 17 40 70
24 19 42 70
28 25 54 80
40 29 81 99

OIL JUMPERS
Single ended 24"
14 PIN 140
16 PIN 1.50
24 PIN 2.35
40 PIN 3.25

amble Ended 6"
14 PIN 1.90
16 PIN 2.05
24 PIN 3.10
40 PIN 4.85

WAN Ended 12-
14 PIN 2.00
16 PIN 2.15
24 PIN 3.25
40 PIN 5.10

MAW Ended 16"
14 PIN 2.05
16 PIN 225
24 PIN 3.40
40 PIN 525

ZERO INSERTION
FORCE SOCKETS
24 PIN 5.95
28 PIN 7.40
40 PIN 8.30

25 WAY '0
CONNECTORS
MALE -MALE 10.15

136- CABLE/
MALE -FEMALE 1013

136" CABLE)
MALE S ENDED 5.13

118" CABLE)
FEMALE S 625

ENDED 118"
CABLE)

Data sheets available on aster'sked items Please telephone for prices and details.

24 Hour Telephone order service for credit card holders
LISA All prices exclude VAT and carnage (0.75 on orders under C10 nett) MI

Official orders from eduoabonal and government establishments and
public companies lacceptect Credit accounts available to others (subject to status)

All orders despatched on day of receipt. Out of stock items will follow on automatically at our
discretion or a refund will be given it requested.

NO SURCHARGE FOR CREDIT CARD ORDERS

MIDWICH COMPUTER CO LTD
Dept HE. Rickinghall House, Rickinghall, Suffolk IP22 1 HH

Telephone (0379) DISS 898751

Please make a note of our new address
& telephone number

G REENWELD
4113F Millbrook Road, Southampton SO1 OH X

5mm RED LED SCOOP

LIE DETECTOR
Not a toy, this precision instrument was originally
Part of an "Open University" course, used to
measure a change in emotional balance, or as a lie
detector. Full details of how to use it are given,
and a circuit diagram. Supplied complete with
probes. leads and conductive jelly. Needs 2 4'h
bans. Overall size 155 x 100 x 100mm. Only
£7.96 worth that for the case and meter alone.

DEVELOPMENT PACKS
These pecks of brand new top quality compx.
vents are designed to give the constructor a
complete range so the right value is to hand
whenever required. They also give a substan-
tial saving over buying individual parts.
K001. 50V ceramic plate capacitors. 5%, 10 of
each value 22pF to 1.000pF, total 210. 24.10.
K002 Extended range 22pF to 01 Values over
10009F are of a greater tolerance. 10 of each
value 21 27 33 39 47 56 68 62 100 120 150 180
220 270 330 390 470 580 680 620 1000 1500
2200 3300 4700 6900 01 015 022 033 047 1

PRICE: 17.N.
KI103 0290 or similar Polyester capacitors. 10
each of the following- 01, 015. 022. 033.
047, 088, 1, 15..22, 33 and 470F PRICE,
01.441.
K004 Mylar capacitors. Small size, vertical
mounting 100V. 10 each of the following
001, 0012, 0015. 00113 0022, 0027, 0033,
.0039..0047, 0056, 0088..0082. 61 Total 130
capacitors PRICE: 14.70.
£007 Electrolytic capacitors 25V working
small physical size axial or radial leads 10
each of the following: 1, 2 2. 47. 10. 22. 47,
10001. Total 70 capacitors PRICE: 13.59.
KOOS Extended range. as above, also includ
ing 220.470 and 1MOsiF all at 25V Total of 100
capacitors. PRICE. 26.66.
6001 CR25 resistors Of similar, miniature t/4
watt carbon film 5%. as used in nearly all
projects 10 of each value from 10 ohms to
1M. 112 series. Total 610 resistors PRICE:
15.95.
£041 inner diodes 40OrnYV 5% 10 of each of
all the values from 2V7 to 36V Total 280 zen
nets PRICE: 115.96.
6061 LEDs - pack of 60, comprising 10 each
red, green end yellow 3mm and 5mm. to.
gather with clips PRICE, £196.

REGULATED PSU PANEL
Exclusive Greenweld design, fully variable 0-
28V & 20mA-2A Board contains all compu
nants except pots and transformer. Only
£7.75. Suitable transformer and pots ft Send
SAE for fuller details

ELECTRO-DIAL
Electrical combination lock - for maximum
security - pick proof. 1 million combinations!,
Dial is turned to the right to one number, left to a
second number, then right again to a third
number. Only when this has been completed in
the correct sequence will the electrical contacts
close these can be used to operate a relay or
solenoid. Overall dia. 65 x 60mm deep. Only
13.95.

PANELS
2521 Panel with 1623612N3442) opn small heat
sink, 2N2223 dual translator, 2 BC108, diodes,
caps. retriators, etc. 66p.
2527 Reed, relay panel - contains 2 x 6V reeds,
6 x 25030 or 2S230, 6 x 400V rects + Rs.
60p.
7$29 Pack of ex -computer panels containing 74
series ICs. Lots of different gates and complex
logic. All ICs are marked with type no. or code for
which an identification sheet is suppled. 20 ICs
El; 100 ICs f4.00.

COMPONENT PACKS
K503 150 wirewound resistors from 1W to 12W,
with a good range of values f1.75.
K514 100 silver mica caps from 5pF to a few
thousand pF. Tolerances from 1% to 10%
/2.00.
K520 Switch pack - 20 different, rocker, slide,
rotary, toggle, push, micro, etc. Only £2.00.
K517 Transistor Pack. 50 assorted full spec
marked plastic devices PNP NPN RF AF. Type
nurnbers include BC114, 117, 172, 182, 183,
198, 239, 251. 214, 255, 320, 8E198, 255, 394,
2N3904 etc etc. Retail cost E7 + . Special low
price 275p.

Another company gone bust - to your
advantage!! We've bought all their 5mm red
LED's - GI type MV5754, and offer them as
follows: 25 £1.96; 100 £6.00; 250 03.50; 1k
09.50; 5k £186. Add 30% for 2 -pert clip if
required.

T1L302 7-SEG DISPLAY
0.27in red common anode. Only 651,

FILAMENT DISPLAYS
2863 7 seg display 12 5mm high ideal for TTL
operation. taking 5V 8mA per sag. Std 14 DIL
Package. Only El each. 4 for f3.00. Data supplied

SOLENOIDS AND RELAYS
W921 Solenoid rated 48V at 25% duty cycle, but
work well on 24V 1700grn pull, 10mm travel) push
or pull 27 x 18 x 15mm. 56p.
W922 Mains 240V ac solenoid, 10% duty cycle,
push or pull. 16mm travel. 50 x 20 x 16rnrn.
Only £1.50.
W895 9V DC relay 50OR SPCO 28 x 24 x 19

50p.
W733 11 pin plug in relay, 240V ac, 3PCO 5A
contacts £2.50. Base 36p.
W838 70013 24V 4PCO "continental" relay 35 x
30 x 18mrn, only 84p; 10 17.00.
W847 37R 5-10V relay, SP 3A contact, PCB mntg
11 x 33 x 20. 96p; 10 £7.50.
W993 Omron LY4 mains relay, 4PCO 5A
contacts. £2.50.
W925 5V OIL reed relay. SP make 75p.
W924 6V reed relay, 5008 coil, DP break contacts
60p.
w924 24V Omron relay type G2L 113P, PCB veil
mntg 28 x 25 x lOrnm. 75p.

741 OP -AMP - 12 for El
A recent purchase of Raytheon IC's included a
large quanitty of 14 OIL 741 op.amps, so take
advantage while stocks last! 12 741's £1.00.

1N4007 1000V 1A RECTS
Motorola bandoliered - lowest ever price!! 100
f2.95; 300 18.50; 1k £27; 3k 172; 10k 720.

NICAD CHARGER
Versatile unit for charging AA, C, I) and PP3
batteries. Charge/test switch, LED indicators at
oach of the 5 charging points. Mains powered.
210 100 x 50 mm E7.95.

COPPER CLAD BOARD
K522 All pieces too small for our etching kits.
Mostly double sided fibreglass. 250gm (approx.
110 sq ins/ for just £1.00.

1,010 RESISTORS, £2.51
We've just purchased another 5 million
preformed resistors, and can make a similar
offer to that made two years ago, at the came
priest II K523 - 1,000 mixed V4 and M2W 5%
carbon film resistors, preformed for PCB
mntg. Enormous range of preferred values.
1,000 for MN; 5.000 E10; 20k 138.

COMPUTER BATTLESHIPS
Probably one of the most popular electronic
games on the market. Unfortunately, the design
makes it impractical to test the PCB as a working
model, although it may well function perfectly.
Instead we have tested the SN76477 sound chip
& sell the board at a very low price for its
component value only. Apart from the sound IC,
there's a TMS100 microprocessor chip, battery
clips, switches, R's, C's, etc. Boards may have
slight physical damage - i.e. cracks, the odd
broken winch etc. Size 160 x 140mm.
Instructions and circuit 30p The PCB as
described 150p.

STARBIRD
Gives realistic engine sounds and flashing laser
blasts -- accelerating engine noise when module
is pointed up, decelerating noise when pointed
down Press contact to see flash and hear blast of
lasers shooting. PCB tested and working
complete with speaker and ban clip (needs PP31
PCB size 130 x 6Ornm. Only 12.95

1982/3 CATALOGUE
Bigger! Betted! Buy one!!!

Only 75p inc. post - Look what you getll
Vouchers worth 60p
1st class reply paid envelope
Wholesale list for bulk buyers
Bargain List with hundreds of surplus lines
Huge range of components
Low, low prices

Sent free to schools, colleges etc.
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SEIKOSHA GP -100A
,s,

GRAPHIC PRINTER - -00 04.04,....
Features: Graphics, double width t("57- 'Pchar., standard char., speed CPS,
selectable line spacing, adjust-
able paper width up to 10 - -

inches, 80 columns,
centronics compatible
parallel interface.
90 day warranty.

._...

010 MICROLINE PRINTERS

t...
tali

MIN

90 day warranty on all Microline printers
(0K1)

Price
£179 + VAT + £4.50 Carr. MICROLINE 80

Features: 80 columns, 80 CPS, friction and

NEW EPSON TYPE 3 PRINTERS GREEN MONITORS
pin feed, Unidirectional
Centronics parallel

bl
interfaceock

graphics,

PRICE £249 + VAT + £4.50 Carr.

..f... MICROLINE 82A
_ Features: 80 columns, 80 CPS, friction and

pinfeed. bi-directional printing. parallel and
serial (1200 bauds) interface.
PRICE £379 + VAT + £4.50 Carr.

I
MICROLINE 83A

i

Details as 82A but 120 CPS and includes
tractor up to 15 inches width.len\

i-' PRICE £569 + VAT + £4.50 Carr.
SANYO PROFESSIONAL MONITOR

MX807-3 SM12H - Green/black 12 inches screen,
18 MHz bandwidth, removable antiglare TOSHIBA DOUBLE SIDED/DOUBLE

Features: 80 columns, 80 CPS, Bit image printing, super and filter, ideal for high res graphics, attractive DENSITY 51," DISK DRIVES FOR THEsub scripts, Auto -underlining, tractor teed, 32 print fonts,
Bi-directional, logic seeking, 9x9 matrix, centronics parallel

beige case - illustrated above.
1 year warranty (SANYO)

PRICE OF A SINGLE SIDED/SINGLE
interface. PRICE £89 + VAT + £4.50 Carr. DENSITY.
PRICE £319 VAT + £4.50 Carr.

BMC 12A GREEN MONITOR
MX80 F/T-3
Features: As above but with tractor or friction paper feed.
PRICE £325 + VAT + £4.50 Carr.

12 inch green/black screen, 80 x 24 char.
composit video input. 15 MHz

bandwidth.

'
....,/

1 year warranty (BMC)
MX100-3 PRICE £69 + VAT + £4.50 Carr.
Features: 136 columns, 100 CPS, Auto -underlining, 32 print
fonts, friction or tractor paper feed, Bi-directional logic seeking,
true decenders, adjustable paper width up to 15 inches.
Centronics parallel interface. COLOUR MONITOR
PRICE £429 + VAT + £4.50 Carr.

MX82 Industry standard interface, compatible with
Features: 80 CPS, plotter print, bit image printing, bi-direction- VIDEO GENIE, ATOM, TRS80, BBC COMPU-
al printing with logic seeking. TER, SUPER BRAIN, NASCOM, and lots of
PRICE £329 + VAT + £4.50 Carr. others. 3.5 MEGABITS. Unformatted storage

capacity. track density 48 TPI. Daisy chain up to
MX82 FiT 4 drives.
PRICE £339 + VAT + £4.50 Carr. ,

90 day warranty.
DISK DRIVE ND -02D

CASIO AX-210/AX-250 ANALOG i
£169 + VAT + £2.50 Carr.
SINGLE BOXED WITH POWER SUPPLY

AND DIGITAL WATCHES £199 --VAT + £4.50 Carr.
Dual time. 12 or 24 hour option, countdown DUAL BOXED WITH POWER SUPPLY
timer with memory function, chronograph with £369 + VAT +£4.50 Carr.
lap time, optional hourly time signal. daily 2 DRIVE CABLE

3e alarm, 3 optional melodies or ordinary bleep- BM1401 RGB COLOUR £15 + VAT 4 £1 Carr.
:08

er. Calendar display. lithium battery. Stainless
steel brc. '

Medium resolution RGB colour moni-
tor, 15 MHz.

. DOUBLE SIDED -DOUBLE
THE BEST SELLING WATCH 400 dots (at the centre) DENSITY DISKETTES
AX -210 or AX -250 £21 - VAT + 50p Carr. 40 x 25 characters, 5 x 7 dot format. 1 -9 £2.75 + VAT + 50p Carr.

Itt.it4- WATER RESISTANT ALARMiCHRONO 1 year warranty (BMC) 10-49 £2.50 + VAT +E1 Carr.
W20 3Iack resin case £10 + VAT + 50p Carr,
W30 Metal case £16 - VAT - 50p Carr. PRICE £219 + VAT + £4.50 Carr.

SILENT ALARM/POCKET PAGER RECHARGEABLE BATTERIES
This is an individually coded 4 WATTS Radio CODE TYPE CAPACITY PRICE

transmitter and pocket pager receiver. The
alarm system has connections for door contacts

5401 AAA 200 mAH 11.10
m £0.75S101 AA 500 AH

6809 BASE MICRO COMPUTER-
and vibration sensors. 2 vibration sensors are
included. It has a range of 2 miles. Ideal for
protection of vehicle or property. Power require-
ments for transmitter is 12V dc. Not licensible in

C 1200 C 1200COMPLETE
D1200 D 1200

A

mAH .90

RX22 PP3 110 mmAH
E2.0S
£3.50

BC2204 Universal Charger for

WITH
32K RAM

UK.
PRICE £78 - VAT - £2.95 Carr.

AA, C.D & PP3 £9.50
Please add VAT to all above prices plus 75p Carr
per order

Extended micro soft,
colour Basic parallel

Interface. High resolution colour graphics (256 xprinter
192) UHF or colour monitors, cassette recorder Interface

AKHTER INSTRUMENTS LTD, ORDERING INFORMATION: and mains adapter included.
DEPT HE Please add 15% VAT to all prices. All orders which accompany a
UNIT 19, ARLINGHYDE ESTATE, cheque or cash are carriage free. Please add carriage for all other £169 + VAT + postage £4.50
SOUTH ROAD, HARLOW, ESSEX. UK. orders as specified on each item
TEL: HARLOW (0279) 412639. WE ACCEPT BARCLAYCARD AND ACCESS
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NOTES:
(1) Including ferrites, R F chokes etc.
(2) Discrete devices.
(3) Other than optoelectronic.
(4) Access and Barclaycard, where

marked.
(5) See company listing.
(6) In pence unless otherwise noted.

N= NIL (no charge).

A.C. TOWNLEY

WATFORD ELECTRONICS

WILMSLOW AUDIO

DIRECTORY OF ELECTRONIC
Listing over 80 companies supplying electronic components

If the name of your favourite component supplier does not appear in
these pages, please write and tell us about him.
Aitken Bros. and Co.,

35 High Bridge, Newcastle on Tyne,
NE1 1EW. Tel. 0632 326729
Aitken Bros. can also supply schools,
colleges and other companies, and can
quote special prices for larger
quantities. They also sell a good range
of test equipment: analogue and digital
multimeters, frequency meters,
function generators, pulse generators,
signal generators and oscilloscopes.
Their shop is in Newcastle upon Tyne,
at the above address. Post and
packaging charges are 75p for orders
under £10.

ACE Mailtronix Ltd.
3A, Commercial Street, Batley, West
Yorks WF1 7 5HJ. Tel: 0924 441129.
ACE mention that they specialise in
resistors, transformers, transistors,
linear and digital ICs, optoelectronic
devices and tools. "In addition, we
specialise in 'hard to get' items.
Enquiries for quotation should include
an SAE".
Other items of electronic equipment
include home computer monitors, PCB
drafting aids (a speciality), data entry
keyboards and switches, and
loudspeakers. Post and packaging
charges are 30p for orders under £3.

Akhter Instruments Ltd.,
Unit 19, Arlinghyde Industrial Estate,
South Road, Harlow Essex. Tel. 0279
412639.
Microcomputer peripherals (floppy disc
drives, monitors, printers etc.) are also
carried. P&P is charged by weight.

Altek Microcomponents Ltd.,
22, Market Place, Wokingham, Berks
RG11 1AP. Tel. 0734 791579.
Distributors for Mitsubishi and Sharp
LSI products. Post and packaging is
charged pro -rata.
Amaral Limited,
26, Highfields, Earley, Reading, Berks.
Tel. 0734 864745.
P&P 50p minimum.

Ambit International,
200, North Service Road, Brentwood,
Essex CM14 4SG. Tel. 0277
230909.
Specialists in inductors. ferrites etc,
but, "it's all a bargain at Ambit". See
for yourself at their Brentwood
headquarters or at the franchised shop
in Acton.

Aries Electronics Ltd,
159 Boyn Valley Road, Maidenhead,
Berks SL6 4DT. Tel. 0628 37431.
"Specialists in optoelectronic devices
and power diodes".

AWP Electronics Ltd.,
Dalma House, Kings Mill Lane, South
Nutfield, REdhill, Surrey RH1 5ND. Tel.
073 782 3421.
AWP are specialists in coaxial and
multiway plugs and sockets, ribbon and
coaxial cables, crimp tools and custom
made patch panels and cable
assemblies.
"Whilst the majority of our business is
applicable to industry, we find that the
growth of electronics generally has
created a need for assisting any
customer, however large or small."

AWP's head office is in Surrey and
they have further premises at Alva, in
Scotland.

Bamber Electronics,
5, Station Road, Littleport, Cambs CB6
1QE. Tel. 0353 860185.
Specialists in surplus equipment and
components, particularly for radio
telephones and test equipment.

Barrie Electronics,
3, The Minories, London EC3. Tel. 01
488 3316.
Specialists in transformers; p&p
charges are at cost.

Benning Cross Electronics,
67, Vicarage Road, Watford, Herts.
Tel. 0923 36234.
"All brand new, full -spec components,
manufacturer guaranteed". Other items
stocked include test equipment, hand-
held CB gear, headphones, aerials and
audio tapes.

BICC-VERO Electronics Ltd.,
The Retail Department, School Close,
Industrial Estate, Chandlers Ford, Hants
S05 3ZR. Tel. 04215 62829.
"The professional company with the
personal touch!"
Vero are well known for their
breadboarding systems, eg Verobloc
and Veroboard, and their range of
enclosures and cases.
Vero products are available world-wide
from retail stockists and mail-order
companies.

BI-PAK,
3, Baldock Street, Ware, Herts. Tel.
0920 3182.
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NOTES:
(1) Including ferrites, RF

chokes etc.
(2) Discrete devices.

(3) Other than optoelectronic.
(4) Access and Barclaycard,

where marked.
(5) See company listing.

(6) In pence unless otherwise noted.
N = NIL (no charge).
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COMPONENT AND HARDWARE SUPPLIERS
and hardware to the electronic enthusiast.
RETAILERS! If your company is not included, please write and tell
us about yourself, in time for the next edition of this Directory.
"BI-PAK have now been serving the
public for 18 years, and the range of
products over the years have ever
increased - and continues to do so".
From their shop in Ware, BI-PAK also
supply CB accesories, radio aerials,
leads, styli and cartridges, cassettes
adn hifi accessories, headphones and
multitesters. They are a specialist
supplier of many components (see main
listings).
B.K. Electronics,
Electronic Components and
Equipments,
37 Whitehouse Meadows, Eastwood,
Leigh -on -Sea, Essex SS9 5TY.
0702 527272.
"B.K. Electronics specialise in:
1. Loudspeakers and tweeters from 3"
to 1 5" , up to 150 watts RMS, with
some speaker cabinet designs available
in kit form; power amplifiers up to 300
watts RMS.
2. Test equipment, ie oscilloscopes,
signal generators, pulse generators,
frequency meters, digital and analog
multimeters, digital thermometers etc."
Turntables and cassette decks, in
chassis form, are also stocked at their
shop in Southend, Essex. Post and
packaging charges for mail order
transactions range from 50p to £3.
Boss Industrial Mouldings Ltd.,
(David George Sales Ltd.), James
Carter Road, Mildenhall, Suffolk. Tel.
0638 716101.
"We service the electronics industry
mainly through a network of
distributors, but we are also happy to
accomodate the hobbyist".

B.I.M also carry a very large range of
filament and neon indicators.
S & R Brewster,
86-88 Union Street, Plymouth, Devon.
Tel. 0752 665011.
"We are soldering specialists,
manufacturing our own range, and we
can offer advice on any soldering
problems. We are also the main
specialist retailer of electronic
components in the locality".
All components in the RS catalogue
can be despatched by S Et R Brewster
within 48 hours of ordering; there is a
1 5% handling charge on this service.
Normal PEtp is charged at cost.
Bytech Ltd,
57, Suttons Industrial Park, Reading,
Berks. Tel 0734 61031.
Bytech are franchised distributors of
Fairchild components, Intel systems,
single -board computers and
components, Hitachi colour monitors
and DEC, QUME and Centronics
printers.
Chiltmead Ltd.,
Norwood Road, Reading, Berks. Tel.
0734 669656.
Specialists in surplus electronic
equipment and components.
Chordgate Ltd.,
75, Farringdon Road, Swindon, Wilts.
Tel. 0793 33877.
Their retail shops in Swindown and
Deptford (London) carry a changing
stock of new and surplus material. Mail
order charges are dependent on the
weight of the package, and Chordgate
welcome official orders from schools,
colleges etc.

Clef Electronic Music,
44A, Bramhall Lane South, Bramhall,
Stockport, Cheshire SK7 1 AH. Tel.
061 439 3297.
"Although we started out as custom
kit suppliers, most of our products are
now available as manufactured goods,
too".
Collective Components,
Churchfield House, Churchfield Road,
Chalfont St. Peter, Bucks. Tel 02813
89191.
Collective Components supply by mail
order only; pEtp charges are 25p for
orders under £10.
Cricklewood Electronics,
40, Cricklewood Broadway, London
NW2 3ET. Tel. 01 452 0161.
"Formerly a branch of A. Marshall
(London) Ltd., we stock one of the
widest ranges of components in the
country".
A range of test equipment is also
carried and American Express cards are
accepted.
Crimson Components Ltd.,
66, J.F. Kennedy Estate, Washington,
Tyne a- Wear NE38 7AJ. Tel. 0632
467814.
"Our main role is that of an importer
from France, Germany, Italy, Japan,
Taiwan and the USA. Stocks include
well over a million capacitors in 1500
values/types and just under half a
million transistors in 2500 types".
A range of ferrites are stocked, and
NiCad batteries with chargers capable
of taking sizes between D and AA.
Post and packaging charges are 20p
for within the UK and 90p for overseas
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MICRO TIMES
MEMORIES
2114. 30Ons.
2114. 45Ons. £1.00
4116. 15Ons.

f1.20

41.25 LINEAR

KITS FOR BEGINNERS:
Electronic Wheel
of Fortune
Ultronic Fly Repeller

E5.50
E5.00

...
6809 SINGLE BOARD COMPUTER
IEEE S-100 STANDARD.
Uses Motorola's powerful MC6809 CPU 4414p

19 Mill St. Bideford, North Devon EX39 23R, England
Telephone Bideford (023 72) 79798 or 5481

4116. 20Ons. E1-00

4164 P.O.A.
HM6116-3 (4-50

NE555 16p
NIE556 459
RC4136 65p

Light Activated
Switch £4.25

4K/8K/16K ROM 2K RAM.
ACIA, PIA, 8080 simulated I/O
RS -232 Handshake.
8 sel. Baud Rates.

VAT No 321119801 (10_12pm) (2k x 81
LM301AN 25p
LM311P 60p BARE BOARD: 05.00

EPROMS
LM318 0.50
LM324N 40p
LM339N 500

ANTEX SOLDERING
IRONS

COMPLETE KIT: £206.00
ASS. & TESTED: 1260813
ADSMON 127161: £38.0074LS TILs

CMOS
4001 12p

74LSOO lop
74LSO1 14p
74LS02 14p

TIL32 93PTIL209 11p
TIL212 lop

2708 450ns. 1230
2716 5v. L2,,,-,.45
2732 Intel 1-`1-1.

LM348N 64p
LM358P 60p
LM380 65p

Model CX17W E5.30
Kit SK1.15W E7.00

ADSBASIC (27161 £49.50
Et MANUAL

4002 120
4006 50P

74LS03 14p
74LSO4 14p

TIL216 180
711220 12p 2532 P.O.A.

LM3302 85P
50p

Incl. Base Stand Solder.
Kit SK3.17W £6.90

MB -3. /3 SLOT MOTHERBOARD 05.00

4007 15p 74LS08 13p TIL224 18p MCM5101 £3-00
LM3900N

E2.00
Kit SK4.25W . £6.90

4008 34
4010 30P
4011 13p
4012 16p

74LS10 13p
741_514 34p
74 LS20 13p
741526 140

711228 20p
711232 180
TIL311 £5'50
TIL312/3 £1.00

VOLT. REGS.
1A

LM3915
LM13600 £1.20
LM1871 E3.50
LM1B72 13.50
SN76477N £4.45

Kit MLX Repair £5.50
Spare bits. each £0.700 PROMBLASTER IS -100) 'me

Programming most families of Eprorns. The ADS
Prombl
under

aster is controlled by software running
either CP/M or stand alone with our,4013 23P 741530 14p TIL321 /A £1.15 7805 5v. 320 U4709 30p ELECTROWARE 6809 S.B.C.14014 47p 74LS32 14p TIL3304 £1.15 7812 12v. 39P UA733 68p We are distributors for all I BARE CARD WITH SOFTWARE:4015 44P

4016 20P
74LS38 14p 7905 5v. 51)SOPU4741 16p Electroware Products. I CP/M Version on 51" or 8' disk. 498.00

47 3611

74 LS42 30p
74LS47 36p CPU's 7912 12v. SOP UA747 68p

UA748 30p
Tools, kits, boards etc.
Catalogue available.

PROMWRITER '09 in 2716 08.00
Please state clearly version required.4018 45P

4019 300
74L573 18p
74LS74 180

6502 44.50
6504 2..i2

10OrnA
78L05 5v. 29P

TLO74CN £1.00
TL081 CP 3613

Send 35p. for P.B.P.
1

COMPLETE KIT: 09680
'09 VERSION £190.004020 48P 74LS75 24p 6802 `-"-'. 78L12 12v. 299 TL082CP 55p

4023 15P 74LS86 22p 6809 £8.50 TLO84CN 90p ASSEMBLED Et TESTED: £255.004024 32P
4025 15p

74LS90 27p
74LS93 27p

8080A 12.50
8085A

500mA
79M05 5v.

TL490 £1.00
MC1488 59p

09 VERSION (250.00

4026 1.10p 7415107 40p
..."....66

Z80 ,..-`1,-=
_5°0

79M12 12v. .1.11, MC1489 59p LOW NOISE

KLUGE CARD IS -1001 elk
4027 22P
4028 45P

74LS112 26p
74L5123 420

280A 1-.1.°. UA723 . . --31P 8726 .2o1£

8728 £1.20
EQUALIZER MODULE

4029 SOP
4030 259

74LS125 24p
7415132 400 SUPPORTS la 7660 [2,25 8795 0.00 KIT

Board Size: 1.3" x 1.1'
Simplify your projects with a prototype
Breadboard with extras.

4031 T1.25 74LS138 35p 6520 £3.10 Voltage Converter. Treble & Bass. ± 15dB @ 10kHz BARE BOARD Ft MANUAL E38.00
4040 4811 74LS151 40p 6522 £5.00 Et 50Hz.
4042 43P 74LS155 32p 6532 £7.70

FLOPPY DISC Kit: 45.96.

SYNTHETALK ER eidg
A speech synthesis board using the

4044 43p
4046 48P
4047 47p

74LS157 30p
74LS161 370
74LS163 37p

6810 E1.35
6821 rir,
6845 ''''"nn"

CONTROLLERS
F017718-01 £17.96

Assern. & Tested 09.50

VERO PRODUCTS4048 47p 74LS164 42p 6850 £1.70 FD1791.2 f32.00 Votrax SC -01 speech synthesis chip.
4049 25P 74LS173 60p 6852 43.00 WD1691D £11.70 VEROBLOC £4.00 COMPLETE KIT: 1220.00
4050 25P 74LS174 50p 8212 £1.50 WD2143-01 E550 APPLE PROTOTYPING BOARD ITT 2020 £9.50 ASSEMBLED 6 TESTED: E255.00
4051 45P 74LS175 44p 8216 £1.80 5100 MICROBOARD f18.00
4052 601,
4056 90P

74 LS221 55p
74LS244 65p

8228 13.80
8255 (3.60

FD1793 P.O.A.
FD1795 P.O.A.

Pattern 06-2175L
5100 SQ. PAD. E18.03

FOR ALL ADS. PRODUCTS PLEASE ALLOW
21 DAYS DELIVERY.

4060 55P 74LS245 90p Z8OCTC E4.00 FD1797 P.O.A. Universal Pattern FOR KITS ADD f2 .00. P.&.P. PLUS
4063 KIP 74LS251 359 280P10 £4.00 15% V.A.T.
4066 30P 74LS257 35p 280ACTC £4.00 Wiring Pen: £3.56 DATA AVAILABLE S.A.E. PLEASE.
4068 15p 74LS261 £1.38 ZBOAPIO £4.50 Spot Face Cutter 0.30
4069 15p
4070 15p

74LS366 28p
7415373 65p

Z8ODMA £11.50
2130ADMA £12.00

LOW PROFILE
DIL SOCKETS

Pin Insertion Tool. 0.1' £1.78 Lex,. Alli

Ordering Infomsatiom
4071 14p 74LS374 700 080510/0 £72.00 8p

Pin Insertion Tool. 0.15" 41.78
Please add 60p.

Panora
plus 15% V.A.T.

4075 14p 74LS393 45p 7.804510/0 £12.00
pin

14 in 10p EXPORT ORDERS ACCEPTED.
4077
4078

150
160

2130510/1 02.00
Z804510/1 412.00

16 pin 119
18 15p

Add 15% P.&. P. on total order. 1E3V.A.T. not applicable.
ACCESS/BARCLAYCARD ORDERS WELCOME4081 14p

4093 28P THYRISTORS
280510/2 E12.00
2804510/2 £12.00

pin

22 pin
214124 23,14

SUPER STEREO DRUM KIT
4503 39P C106D 359

pin
28 26

 6 Rhythms, each with 3 Sub -rhythm options.pin

4510 ' 50p
4511 48p

p
29 p40 pieBass 5 Instruments: Snare, Hi -Hat, Torn -Torn, Cymbal and

Drum.
Schools, Universities, Official Orders
Welcome.

4518 40p  Board 4' x 5' packed with components.
4520 650
4560 £1.65p

Z80 COMBO AY3-8910 G.I.

SOUND
SN76477N 44.45
SOUND GENERATOR

 Kit includes: Rhythm selection switch and Tempo
control. All products are brand new, full spec.

4572 30p CHIP
MK3886. 2}meg.

f15.50
COMPUTER CHIP
E5.95 incl. data.

CHIP.devices.
DATA AVAILABLE 75p

PRICE: Kit E26.95. Ass. ft Tested £32.50.
(excl. case/

Prices subject to change without
notice.

Ix 10

METERS
Large srassngessoofriteyspeestein stock; also probes,

'PANEL MOUNTING in 50, 100, 500µA; 1, 5,10, so, 100
500mA; 1A either model.

ELECTRO ALUE
CATALOGUE 82, 700 POST FREE INC. 70p REFUND VOUCHER

RESISTORS
1/4 1/3, 1/2,3/4watt - all 2p each, 10 of one value 15p.
2% Mullard metal film 5.1 ohms - 300K 5p each, 10 of one value 40p.
5% wire wound 3W or 7W, most E12 values 1.2 ohms to 8K2 9p each.
10 for 700.FOR SERVICE YOU CAN TRUST

T

60

MULTIMETERS
1414564

NEW -
20KON: )'-

A C / D C I - -------..,
RES./dB ^
n 2 3 "'
ranges:

130 x 88 x

37mm
E11.2614

Range
x 45mm
45.95

YN3601R
20K11/V:
40/DC/R/
dB/Transis-

for Test:
i n 2 1

ranges:
145 x 96 x

45mm
£16.4581

MU Mop
50 x 45Mm

use

DMMMIN 00M1
LCD 31/2 di-

MN git119991

--"Nialit Push button

'7; . N range'h 170 x 80 x
38mm

. 432.0061

:

:

''...-....e ._

VEROBOX CASES
ABS, It. g rey top; dk. grey bottom -, 2 ali. panels

L D H TYPE PRICE
205 140 40 21034 44.52
205 140 75 21035 45.02
205 140 110 21036 £6.54
180 120 39 21037 44.11
180 120 65 21038 £4.40
180 120 90 21039 44.69
155 85 39 21040 (3.31
155 85 60 21041 43.61
155 85 80 21042 £4.30
125 65 30 21047 42.22
125 65 21048 42.82
125 65 50 21049 £3.18

POTENTIOMETERS
Carbon rotary (PM 100 ohms -4M7 lin, 220 ohms -2M2 log 35p or
w. switch - 90p; Dual gang 10201 4K7 -2M2 lin. or log 89p or w.
switch £144.

SUDERS 58rnm, low cost 10K- 1M log only 29p; Std 58mm mono
4K7 -1M lin or log 79p. stereo matched 41.29; Graduated bezels 34p.
PRESET min. 10mm die. Horizontal or vert. 100 ohms-- 1M ea. £1.06;
Plessey MPWT moulded carbon 47 ohms 2M2 ea. 59p.

DISCOUNTS ON ALL PRICES EXCEPT PRICES MARKED N

1 CMOS SUPER SAVERS! 1
4000 14p 4015 55p 4027 32p 4069 16p
4001 13p 4016 25p 4028 50p 4070 22p
4002 14p 4017 42p 4029 67p 4071 18p
4006 59p 4018 55p 4030 50p 4072 18p
4007 14p 4019 36p 4041 60p 4081 18p
4008 15p 4020 53p 4042 52p 4082 18p
4009 35p 4021 50p 4043 55p 4093 351,
4010 350 4022 180 4044 550 4510 59p
4011 140 4023 180 4046 75p 4511 550
4012 15p 4024 44p 4049 25p 4516 53p
4013 29p 4025 18p 4050 28p 4518 45p
4014 60p 4026 104p 4080 90p 4520 68p

-

SOLDERING IRONS
Also large stocks of bits, desoldering devices, accessories, etc.
ANTEX C -240V E4.60N; X.25 -240V E5.30N; COOP 125.45N; XSBP
45.55N; ST4 Stand CI .70N.
ORYX 50 watt temp. controlled E13.75N; Stand £4.0014.
SOLDER 500grn/18SWG £7.60N; Desolder braid 1.5m 54p.

ALL ITEMS BRAND NEW AND GUARANTEED TO SPEC.

CAPACITORS
POLYSTYRENE, SIEMENS 5% Tolerance. 160V
5, 7, 10, 12, 15, 16 22, 27, 33, 39pF 12p; 47, 56, 68, 82, 100, 120, 150,
180, 220, 270, 330, 390, 470, 560, 680, 820pF; In, 1n2, 1n5, 1n8, 2n2,
2n7, 3n3, 3n9, 4n7 8p; 5n6, 6e8, 8n2, lOn 9p.
CERAMIC Very small. 1.8, 2.2, 2.7, etc. up to In 5p each. 1n5, 2n2,
3n3, 4n7, 6n8 5p; 10n, 22n 6p. 33n, 47n 7p; 100n 8p.
POLYESTER, SIEMENS LAYER -TYPE 7.5mm lead spacing 100V
1n, 1n5, 2n2, 3n3, 6p; 4n7, 6n8, 0e2, 10n, 12n, 15n, 18n, 22n, 27n, 33n,
39n, 47n 7p; 56n, 68n Bp; 82n. 109n 9p; 120n, 150n, 11p; 180n, 220n,
12p; 270n, 330n, 15p; 390n, 470n 17p; 560n, 680n 24p; 100mm spec-
inglµF 26p; 15mm spacing 242 35p; 22.5mm spacing 1µF 400V 47p;
3.39F 100V 500; In-depth stocks.

ELECTROLYTICS NON -polar Ifor LS X-overs) WV peak 2µF 26p; 49F
28p; 6.8, 10, 169F 32p; 259F 37p; 40, 609F 59p; 100pF 69p.
POLARISED, SIEMENS OR MULLARD FOR QUALITY
19F/V) 10/40, 22/25, 47/10 11p; 47/2512p; 100/1013p; 10/63. 22/40,
100/16 14p; 22/63, 47/40, 100/25, 100/40 15p; 220/10, 220/16 16p;
220/25180; 220/40 20p; 470/10, 470/16, 470/25, 100/10 190; 470/40,
1000/16 27p; 1000/25 36p; 1000/40, 2200/16 44p; 1000/63 78p;
2200/40,4700/16 73p.

PLUGGABLE SIEMENS single ended
1/63, 2.2/63, 4.7/63 10p; 10/63, 22/63 12p; 22/40, 47/16 10p; 47/40 12p;
47/63 15p; 100/16, 100/2512p; 100/4015p; 100/63 20p; 220/1013p;
220/16, 220/2513p; 470/6.315p; 470/1018p; 470/1618p; 470/25 22p;
470/4025p; 1000/1022p; 1000/1623p.

LARGE CANS -- SIEMENS
2200/63 £1.77; 4700/40 41.78; 4700/63 42.98; 4700/100 45.54;
10000/16 41.93; 10000/25 £2.78; 22000/16 E3.20; 22000/25 44.73.

TANTALUM
0.1/35, 0.22/35, 0.47/35, 1/35, 2.2/16 139; 2.2/35, 4.7/16 180; 10/6.3
18p; 4.7/35, 10/16, 22/6.3, 10/25180; 22/16, 22/25, 33/10.47/6.3. 100/3
30P.

LOW LEAKAGE All single ended
0.1/50, 0.22/50, 0.47/50, 4.7/35 10p; 1/50, 2.2/50, 4.7/50 12p; 10/16,
22/6, 10p; 10/35, 22/10, 22/16, 22/35,47/6,47/10 12p; 47/16, 100/612p.

SWITCHES- Wavechane
wType

TOOGra2 -1Y7'120P1/, 6$7,1;DTP apW; : g 48NT'_7_ _ 1 DP_ . 80p; S7301 3PDT
41.64; 57401 4PDT £2.75; 7211 1P3W £1.40; Centre off 57103 SPDT
71p; 57203 DPDT 96p.
Push button min 8531 make/8533 break 62p; 8225 DPDT 41.34-
DUAL IN LINE ERG colour coded 0.3'5,0.1" format, On/Off single
throw 2P SDS2 54p; 4P SDS4 95p; 6P SDS6 £1.36; OF SDS8 £1.87;
10P SDSO U.10.
LOW COST 0-1.1.4P 014504 Bop; 8P 014508 £1. ACCESS,VISA

accepted via mail order or by telephone.
GIRO A/C NO. 3W67114002

PROFESSIONAL KEYBOARD FOR USE WITH 2X81 E31.30N
Keyboard Case 413.4814

NICAD CHARGERS
For PP3 - NC75G E4.95N; for AA, C or D -. NCI 230 E8.20111; Power
Units MW88 3/45/6/7.5/9/12V; 134 fitting 300mA 001E3.45; HC244R
DC Stabilised 3/6/7.5/9V 400rnA out E625.

VAT - additional at 15% on all U.K. orders
FREE POSTAGE and packing on U.K. C.W.O. orders £5.75 inc. V.A.T.
and upwards. Under add 40p inc. V.A.T.
DISCOUNTS on orders over E23.00 5%

on orders over E57.50 -- 10%
Discounts do not apply to 'Net' items (Shown by N after the price, or
orders paid by credit card)

BOXES .......
High quality Black ABS plastic or diecast plain or stove Iii...111
grey goll

L W 0 ABS PLAIN STOVE Gil iiii .11 .11 .11 .1.111.._

50 50 25 5001P 81Ip 5001 loop116
ill

los op 25 2002 67p 5002P 67p 5002 p
....44

Headquarters for mail orders and shop

ELECTROVALUE LTD
211a St. Jude's Road, Englefield Green, Egham, Surrey TW20 OMB
Telephone Egham )STD 0784; London 87) 33603; Telex 264475
Northern Branch (Personal shoppers only)
680 Burnage, Manchester M19 1NA
Computing at:
700 Burnage Lane, Manchester (061-431 4866)

113 31 2003 200p 5003P 130p 5003 193p
121 66 40 2004 106p 5004P 150p 5084 245p
152 82 50 2005 123p 5005P 155p 50135 322p
192 113 61 2036 2160 5006P 3060 5006 425p

VERO RANGE plastic boxes G RANGE professional Instrument
1 W 0 Cases
72 47 25 21024 50p 134 30 44 21089 4718N

120 50 35 21390 700 224 140 fA 21090 411.62/4
180 110 55 21391 145p 302 110 84 21091 E14.9614
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TOROIDALS
The toroidal transformer is now accepted as
the standard in industry, overtaking the
obsolete laminated type. Industry has been
quick to recognise the advantages toroidals
offer in size, weight, lower radiated field and,
thanks to I.L.P., PRICE.

Our large standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within
7 DAYS together with a short lead time on quantity orders which
can be programmed to your requirements with no price penalty.

SERIES

No

SECONDARY
Volts

RMS
Current

PRICE

30 VA 1.010 6.6 2 50
70.30mm

0 4560
1.011
1.012

9.9
12.12 ' 66

1 25 £5.12
Regulation 1.013 15.15 1 00 0,84' 00

18% 1.014 18.18 0 83 .1,61 00 91
1.015
1.016

22.22
25.25

0 68
060

10181 1, 06

1.017 30.30 050

5086 2.010 6.6 16
80 .35rnm 2.011 9.9 77

0960 2.013 11.12 08
Regulation

13%
2.013
2.014

15.15
18+18 638 £5.70

2.015 22.22 13 o,pr, 30
2016 25.25 00 ..1 V 05
2.017
21028

30.30
110

83 I0141 01 05

2.029 220 22
2,030 240 20

80 VA 3.010 6.6 664
90.30mm 3.011 9.9 4 44

1 Kg
Regutalan

3.012
3013

12.12
15.15

333
66 £6.08

12% 3.014
3.015

18.18
22.22

122
81

0e4 0, 6,

3,016 25.25 t 60 *041 0: '
3.017 30.30 1 33 1014004

3,028 110 0 72
3,029 220 0 36
3,030 240 0 33

120 VA 4,010 6.6 10 00
90.40mm 4.011 9.9 666
1269 4,012 12.12 500

Reputation
11%

411013
4014

15.15
18.18 4 003 33 £6.90

4.015 22.22 271 80 01 81
4.016 25.25 2 40 .y.,,, 0,
4.017
4,018

3030
35.35

200
1 11 tow Et 66

4,028 110
'

09
4.029 220 0 54
4.030 240 0 50

160 VA 5.011 9.9 889
10.400000 5,012 12.12 666

t869
Regulatton

5.013
5.014

15.15
18.18

533
4 44 £791

6% 5.015
5,016

22.22
25.25

3 63
3 20

5.017 30.30 266  .410108
5.018 35.35 2 28 '0,8: 1' 02

5.026 40.40 200
5.028 110 1 45
5.029 220 0 72
5,030 240 0 66

* 294 TYPES TO CHOOSE FROM!

* ORDERS DESPATCHED WITHIN
DAYS OF RECEIPT FOR SINGLE OR
SMALL QUANTITY ORDERS

* S TEAR NO QUIBBLE GUARANTEE

TYPE
SERIES

No

SECONDARY
Volts

RMS

Current
PRICE

225 VA 6.012 12.12 938
110.450,00 6.013 15.15 750

2 2 Ng 6.014 18+18 625
RegyIion t01 g 22 5I1

450
£9.20f37:

6.017 30.30 3 75 0,8 10 00
6,018
6.026

35.35
40.40

321
2 81

..810,64

6.025 45.45 2 50 101810,0e4
6.033 50.50 2 25
6.028 110 204
6.029 220 1 02
6.030 240 0 93

300 VA 7.013 15.15 tO 00
110.50mm 7.014 18.18 8 33

266914118 22NEl25.25 O17Re901410 0.
6% 7.017

7.018
30+30
35.35

500
4 28 .0'00'

7.026 40.40 3 75 .9810, 83

7.025 45.45 3 33 10141418.
7.033 50.50 300
7,028 110 1 72
7,029 220 1 36
7.030 240 1 25

500 viii 8.016 25.25 10 00

1404.8"9 ' Z178 7'..N / 33 £13.53
Reputaton

4%
8,016
8.025

40.40
45.45

6 25
5 55 .8'00'

8,033 50.50 500 .. Co .
8.042 55.55 4 54 10181 011 )6

8028 110 454
8.029 220 2 27
8.030 240 2 08

825 VA MU 3030 10 41
1405%7951n. V,27: ..;,;

7' :27 E16.13
Regulation

4%
9.025
9.073

45.45
50.50

6 94
625 .8 '0110

9.042 55.55 568 '9.' 1 '1
9.028 110 5 68 '0'4, O' 0,
9.029 220 2 84
9.030 240 2 60

IMPORTANT: Regulation -All voltages quoted are FULL LOAD. Please add regulation figure to
secondary voltage to obtain off load voltage.

The benefits of ILP toroidal transformers
ILP toroidal transformers are only half the weight and height of their laminated

equivalents, and are available with 110y, 220V or 240V primaries coded as follows:

For 110V primary insert "0" in place of "X" in type number.
For 220V primary (Europe) insert "1" in place of "X" in type number.

For 240V primary (UK) insert "2" in place of "X" in type number.

How to order Freepost:
Use this coupon, or a separate sheet of paper, to order these products, or any

products from other I LP Electronics advertisements. No stamp is needed it you address to
Freepost Cheques and postal orders must be crossed and payable to ILP Electronics Ltd.
Access and Barclaycard welcome. All UK orders sent within 7 days of receipt of order for
single and small quantity orders.
Also available at Electrovalue, Medlin and Technomatic.

NMI

Please send

Total purchase price

I enclose Cheques Postal Orders Int. Money Order El

Debit my Access/Barclaycard No.

Name

Address

Signature

Post to: ILP Electronics Ltd, Freepost 6 Graham Bell House. Roper Close
Canterbury CT2 7EP, Kent, England.

Telephone Sales (0227) 54718: Technical (0227) 64723 Telex 965780

(a division of
ILP Electronics Ltd)

TRANSFORMERS

DIGITAL
MULTIMETERS
FROM
ONLY

S.4

Get your hands on a low-cost, high-
performance digital multimeter.
Choose from these three models:

EDM-101, at £39 (+VAT, p&p), has 5
functions and 19 ranges, plus diode test (200mV to
1000Vdc; 200 and 600Vac; 200µ,A to 2Adc; 200
to 20M SZ).

T100 (illustrated), at £49 ( +VAT, p&p),
incorporates 7 functions and 29 ranges including
diode test and a direct 10A input. (200mV to
1000Vdc or 750Vac; 200µA to 10Aac or dc; 200 SI,
to 20M C1).

T110, at £59 ( +VAT, p&p), has an
additional buzzer for fast continuity testing.
Send your order in today!

VAKO DISPLAY SYSTEMS LTD
Pass Street, Werneth, Oldham, Lancs OL9 6HZ

Tel: 061-652 5111 Telex: 668250

Please send me:

EDM-101 multimeters at £46.60 (incl.VAT, p&p)
T100 multimeters at £58.10 (incl.VAT, p&p)
T110 multimeters at £69.50 (incl.VAT, p&p)

Cheque/P.O. enclosed payable to
Vako Display Systems Ltd. for:

Name:

Address

Please allow 14 days for delivery.

L TRADE COUNTER CALLERS WELCOME.
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orders. Turnaround is 4-12 days and
everything ordered is supplied. A
stock/price lists is available only for
100+ quantities, and Access is the
only credit card accepted.
Crimson Elektrik,
9, Claymill Road, Leicester LE4 7JJ.
Tel. 0533 761920.
"We specialise primarily in high quality
hi-fi equipment, custom built
amplification and active cross -over
networks".
Pap is charged at cost.
CRP Electronics Ltd.,
Hazlebury Crescent, Luton, Beds LU1
1DF. Tel. 0582 411085.
P&P is at cost.
CVS Enterprises,
21-23 Bell Street, London NW1. Tel.
01 723 8545.
"We specialise in video game hardware
and software, We can supply all parts
for building video games, including
logic, PCBs and programs to run in
them, also push -buttons, four and
eight -way joysticks etc.".

Damon Electronics,
99 Carrington Street, Nottingham. Tel.
0602 53880. 
P&P charges are by weight; TV, FM
and CB aerials are also stocked.
D.J. Electronics,
64, Ensbury Park Road, Bournemouth,
Dorset. Tel. 0202 515703.
Mail order enquiries are welcomed.
East Cornwall Components,
119 High Street, Wem, Shropshire
SY4 5TT. Tel. 0939 32689.
"We offer a very comprehensive range
of components not only to the more
professional hobbyist but to the TV
repair man, also".
Electronic Hobbies Ltd.,
17, Roxwell Road, Chelmsford, Essex
CM1 2LY. Tel. 0245 62147.
Credit cards: Access only.
Electronic Surplus Er Parts,
147 Foundry Road, Southampton,
Hants.
"Our company specialises in surplus
electronic parts and as such we do not
stock a complete range of components,
although various transistors, pots,
transformers, meters etc are listed in
our updated news/bargain sheets".
Electronics World
1 A, Dews Road, Salisbury, Wilts. Tel.
0722 21262.
"The only shop in Salisbury with a
comprehensive range of components".
A surplus list will be supplied free on
receipt of an SAE.
Electroni-Kit,
388 St John Street, London EC1 4NN.
Tel. 01 278 0109.
"We are aiming at people who are just
beginning in electronics. Our kits are
complete in every way; nothing else is
required".
Electroni-Kits are available from most
High St. hobby shops. P&P charges are
approximately 1 0% of the order value.
Electrotech,
394 Edgeware Road, London W2 1 SD.
Tel. 01 923 8189.
Supplier to the public of general

electronics components. Handling
charges are inclusive.

Electrovalue Ltd.,

28E, St Junes Road, Englefield Green,
Egham, Surrey TW20 OHB. Tel. Egham
33603 (STD 0784, London 87).
"Established 1965, produced
catalogue from 1967. Also sell
computers and related products. Main
franchises are Siemens, Radiohm,
Nascom, Gemini, and Vero. Discounts
based on order value have been
operated since 1967. Our latest
Catalogue '82 is available post free for
70p, with a refund voucher".
Other items available from Electrovalue
include aerials, buzzers, crystals and
thermistors. Their shops are in Egham,
Surrey, and Manchester (Burnage).

Enfield Electronics,
208 Baker Street, Enfield, Middx. Tel.
01 366 1873.
PEtp from 1 6p to E1, maximum.

Eteson Electronics,
1 5B, Lower Green, Poulton-le-Fylde,
Blackpool, Lancs FY6 7JL.
Global Specialities Corporation,
G.S.C. (UK) Limited, Unit 1, Shire Hill
Industrial Estate, Saffron Walden,
Essex CB11 3AQ. Tel. 0799 21682.
Well known for their extensive range of
instruments and test equipment, GSC
have shops in Clacton, Cork, Blackpool
and London. Post and packaging
charges are to scale and American
Express cards are accepted.
Goddards Components,
110, London Road, St. Albans AL1
1NX. Tel. 56 64162.
"We also sell a large range of aerials,
hi-fi accessories, and spares, test
equipment, loudspeaker chassis, and
have just opened a music department
with everything for the modern
musician".
Personal shoppers only.
Greenbank Electronics
92, New Chester Road, New Ferry,
Wirral, Merseyside L62 5AG. Tel. 051
645 3391.
Greenbank also supply modular
computer kits and are sole suppliers of
the "Interak 1" modular Z80 -based
rack mounting computer.
Greenway Electronics Components,
62, Maypole Road, Ashurst Wood,
East Grinstead, Sussex. Tel. 034282
3712.
Specialists in passive components.
Greenweld Electronics Ltd.,
443, Millbrook Road, Southampton
SO1 OHX. Tel. 0703 772501.
"As well as one-off component supply
for hobbyists, we also supply
components in bulk - 100 off, 1000
off, etc - at very competitive prices.
The catalogue also comes with a
wholesale discount list, with discounts
on every item from 5% to 66%,
depending on part and quantity".
Greenweld's cataloge costs 75p,
including postage, and contains 60p
worth of discount vouchers.

They accept orders from overseas, but
prefer them to be accompanied by
either local currency or a bank draft.
Local postal orders or cheques are not
acceptable.
As well as items mentioned in the main
listings, Greenweld also supply
speakers, headphones, mics, buzzers

and bells, morse keys, multimeters, and
storage containers. See the full range
at their shop, in Southampton!

Hart Electronic Kits Ltd.,
Penylan Mill, Oswestry, Shropshire
SY10 9AF. Tel. 0641 2894.
"Hart Electronics are specialists in kits
to the highest professional standards,
which are easy even for complete
beginners to assemble".
They also stock tape heads,
mechanisms and test cassettes. P&P
charges are based on a sliding scale.

Hemmings Electronics,

16, Brand Street, Hitchin, Herts. Tel.
0462 3303.
Also suppliers of microcomputers,
printers, mono and colour monitors,
computer consumables (floppy discs,
paper, ribbons etc), and software.
P&P charges are 60p on orders under
£10.
Henrys Radio,
404, Edgeware Road, London W2. Tel.
01 402 6822.
Henrys' carry large stocks at
competitive prices . . . and also test
equipment, leads, speaker chassis from
1 1/2 " to 1 5", microphones, CB and
Ham equipment and accessories,
calculators, microcomputer kits and
digital watches!
Post and packaging is charged by
weight, with a minimum of 35p.
ILP Electronics Ltd,
Graham Bell House, Roper Close,
Canterbury CT2 7EP. Tel. 0227
54778.
Their products are sold by Watford
Electronics, Marshalls in Bristol, London
and Glasgow, and by Technomatic.
ILP will also make one-off toroidal
transformer for a nominal charge.
Intel Electronics Group Limited,
Henlow Trading Estate, Henlow, Beds
SG16 6DS. Tel. 0462 812505.
Post and packaging charges are at
cost.
Langrex Supplies Ltd.,
Climax House, Fallsbrook Road,
Streatham, London SW16 6ED. Tel.
01 677 2424.
L.B. Electronics,
11, Herlies Road, Hillingdon, Middx.
Tel. 0895 55399.
Post and packaging on mail orders is
50p minimum.
Lightning Electronic Components,
18, Victoria Road, Tamworth, Staffs.
Tel. 0827 65767.
"Lightning Electronic Components
specialise in fast turn around of mail
order - and personal service for callers
at the showroom. Telephone orders by
credit card also accepted".
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A range of test equipment is also
available; post and packaging charges
re 50p for orders under £10.
Magenta Electronics Ltd,
135 Hunter Street, Burton -on -Trent,
Staffs DE14 2ST. Tel. 0283 65435.
"Magneta Electronics is an established
company which has specialised in the
mail-order supply of components and
kits etc to readers of Hobby
Electronics. New kits are added each
month. We are happy to supply either
individual parts or complete kits.
All orders receive careful and prompt
attention and all parts are, of course,
new and full specification. P&P is a
single standard charge and all prices
include VAT. Our price list is free with
orders or on receipt of an SAE. The
illustrated catalogue is 80p, in stamps
or added on to your order".
" We don't claim to be perfect, but we
do try!"
There is no surcharge or minimum
phone orders on credit cards.

Maplin Electronic Supplies Ltd.,
PO Box 3, Rayleigh, Essex SS6 8LR.
Mail order sales Tel. 0702 552911.
"Orders are despatched on the day of
receipt. A price list/project book is
published every three months and a
brand new catalogue will be available in
November".
Maplin also sell: aerials, car
accessories, microcomputers and
software, electrical accessories, mics,
headphones, musical effects units,
organ components, record and tape
accessories and parts, loudspeakers
and test equipment.
Shops at: 159-161 King Street,
Hammersmith, London, (Tel. 01 748
0926); 284 London road, Westcliff-on-
Sea, Essex. (Tel. 0702 554000);
Lynton Square, Perry Bar, Birmingham
(Tel. 021 356 7292).
Marco Trading,
The Maltings, Wem, Shropshire. Tel.
0939 32763.
"We supply electronic components to
the public via our ever-growing mail
order service, and also we offer
wholesale and quantity terms to
schools, universities and, of course, the
trade; we believe we offer competitive
prices and services".
Macro Trading's 58 -page catalogue is
avialable for 25p. A retail shop will
shortly be opening in a 6000 sq ft
renovated Mill; telephone for opening
times.

Marshall's (London) Ltd,

85 West Regent Street, Glasgow, G2
2QD. Tel. 041 332 4133.
"All items stocked by Marshalls are top
quality branded products which carry
full manufacturer's guarantees."
Marshall's offer trade, retail, export and
quantity discounts, and stock the
extensive range of Leader and Thandar
test equipment. In addition to
Barclaycard and Access, credit cards
from American Express, Diner's Club
and Tricity Finance are also accepted.

Despite the company name, their shop
is firmly located in Glasgow!

Bradley Marshall,
325 Edgeware Road, London W2 1 BN.
Tel. 723 4242.
This well known London firm, operating
from their shop in Edgeware Road
(where else?), also stock test equipment
and can supply most data sheets. In
addition to Barclaycard and Access,
American Express and Diner's Club
cards are also accepted.

Micro -Times,
19, Mill Street, Bideford, North Devon.
Tel. 02372 79789.
"All brand new, full -spec devices".

Midwich Computer Co.,
Hewitt House, Northgate Street, Bury
St Edmunds, Suffolk. Tel. 0284
701321.
"We specialise in microcomputer
components with full technical backup
if required. Delivery is by return post as
all orders are despatched on the day
the order is received".
Post and packaging is 75p on orders
under £10.
Modular Electronics,
95, High Street, Selsey, Nr Chichester,
Sussex. Tel. 024361 2916.
Specialists in RF power and small signal
VHF/UHF devices, and associated
components.
MS Components Ltd.,
Zephyr House, Waring Street, West
Norwood, London SE27 9LH. Tel 01
670 4466.
MS Components also run a trade
counter, and stock power supplies,
soldering equipment and suppressors,
and offer a prototype transformer
service.
Myers Electronics,
12-14 Harper Street, Leeds 2. Tel.
0532 452045.
"We are a new business, endevouring
to build up stocks of every item anyone
in electronics could want".
The shop is in Harper Street, near
Leeds Market, above the Union Jack
Clothing Store.
NAMAL Associates,
25, Gwydir Street, Cambridge. Tel.
0223 355 404.
Also a manufacturer of accessories for
home computers. Access is the only
credit card accepted.

Parndon Electronics Ltd.,
44 Paddock Mead, Harlow, Essex CM
18 7RR. Tel. 0279 32700.
"We maintain a small product line
selected for quality and aim to ship all
orders within 24 hours of receipt -
which we achieve 95% of the time".
P.A.T.H. Electronic Services,
360 Alum Rock Road, Birmingham B8
3DR. Tel. 021 327 2339.
PC Electronics,

"Thornhill", Romsey Road,
Whiteparish, Salisbury, Wilts.
"Bulk supply of components at
extremely low prices".

A price list will be sent free of charge
on receipt of an SAE.

Peats Electronics,
25, Parnell Street, Dublin 1, Ireland.
PM Components,
ConniNgsby House, Wrotham Road,
Meopham, Kent. Tel. 0474 813225.
Specialists in valves of all kinds, old
and antique, and valve hardware. Only
wire -wound resistors are stocked.

T. Powell
Advance Works, 44, Wallace Road,
London Ni. Tel. 01 226 1489.
"Specialists in electronic kits,
especially ioniser kits".

Rapid Electronics Ltd.,
Hill Farm InduMrial Estate, Boxted,
Colchester, Essex C04 5RD. Tel.
0206 36412.
"Prime quality components at the best
prices! Because we have depth of
stock on all lines, all orders are
despatched on the day of receipt".
Post and packaging charges (50p) are
made for orders under £10.
Brian J. Reed,
161 St Johns Hill, Battersea, London
SW11 1TQ. Tel. 01 223 5018.
Also suppliers of . . . clamps, clips,
bushes, grommets, cartridges, stylii,
insulator kits, tape, solder, delay lines,
emergency lighting, sirens, bells, fans,
loudspeakers, earphones, transistor
arrays, mikes, suppressors, EHT trays,
crystals, counters, bulbs,
programmer/timers, solenoids and
motors, . . . amongst other things.
Their catalogue costs 75p plus 25p
post and packaging; orders under £5
are subject to a 50% small -order
handling charge. Post and packaging
charges are inclusive, other than 151/2 p
SAE or label.
Relay -A -Quip,
Moat Lodge, Stock Chase, Maldon,
Essex. Tel. 0621 58686.
"We can supply any component in
quantity and we manufacture
enclosures and cases to customers
specifications. Trade price lists are
available".
Post and package charges for mail
order are 50p for orders under £5.
Both Barclaycard and Access are
accepted and orders may be placed by
'phone on 0621 57242 until 8pm,
Monday to Saturday. Callers to the
shop in the delightful town of Maldon
are by appointment only.
Riscomp Ltd.,
21, Duke Street, Princes Risborough,
Bucks HP17 OAT. 08444 6326.
Riscomp carry a full range of audio
modules from 10 to 125 watts, and
also a range of security modules and
accessories. Their PCB -making facility
is available for prototypes or production
boards in quantities from 1 to 10,000.
Turnaround on prototypes is inside 24
hours. Access is the only credit card
accepted.
Samsons (Electronics) Ltd.,
9-10, Chapel Street, London NW1.
"We are specialists in power supply
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USED
1 EQUIPMENT
500V MEGGER
Transistorised Insulation Test-
er and four decade resistance
bridge with four ranges.
Invaluable piece of test gear. ,

, In case with carrying handle. ,
Uses one PP9 bats. £15.00 £2 !
P&P

LOW-COST, RUGGED

TEMPERATURE CONTROL

HIGH QUALITY

Recent Style P.O. Telephonesf4.75 + £1.80 P&P,--
2 for £9 + £2.50. 5 for £20 + £5

I TEMP. GAUGE 0' -120°C
r Remote sensor on 38"

, ,

f,, --- capillary, panel mounting
dial 55mm. dia.

COMPACT TELEPHONE
With wall -mount bell £6.50

.00
.._, ONLY £2.50

Older style black telephones,
f3. oEto as above. Our leaflet
explains how to use G.P.O.
phones in home intercom I
systems.

16A 240V RANCO THERMOSTAT
Wide control range (low room temp. to over boiling point)
Sensor on 22" capilliary. £2.30, including control knob

(

5 Digit Counters 48V coil. Non
resetable 75p

RANCO THERMAL CUT-OUT 100°C
15A 240V. Sensing coil on 41in. capilliary panel!
mounting with reset button £1.20

UNISELECTORS. 50v, 4 Bank BUY ONE EACH OF ABOVE FOR £5.50

+ Homing Bank, 25 way £3.50 LIGHT DEPENDENT RESISTORS in plastic housing

D CONNECTOR SOCKETS
with cover, 50 way £2

with window, heavy-duty lead. Similar to ORP 61.
You normally pay well over double for resistor alone.
Only 30p or £2.35 for 10.

1

60V SA TRANSFORMER.
Ideal for big power supply unit

GEARED Synchronous motor, 8 r.p.m., 240V A.C. 3
Watt E2.

or amplifier £12 inc. p&p.
BEAT THAT!

,
SOLENOID GAS VALVE. 240V A.C. 5 P.S.I. suitable
for non -corrosive fluids. £2.20

Various stabilised power
supplies available - Excellent

BULGIN 3 pin free plug & panel socket, 2A 240V
50p

,prices send for details.
AUTOMATIC DIAL UNIT. (mains powered). These

FREE on request - Leaflet
"D.I.Y. Telephone Systems and
Automatic Exchange Design'.

units connect into a telephone and dial a number when
a punch -card is inserted. Card & instructions supplied.
Cards readily available. Many uses. Only £8+E1 p&p

LE.M. SERVICES
239 RUGBY ROAD ADD 50p P&P
LEAMINGTON SPA CY32 GDY° ORDERS OVER
WARWICKSHIRE £7.50 POST FREE

unless stated otherwise
TEL: 0926 30622 FOR QUANTITY DISCOUNTS ETC.
ALL ITEMS - MONEY BACK IF NOT DELIGHTED.

4114111111MIN

Happy
Memories
Part type 1 off 25-99 100 up
4116 200ns .83 .72 .66
4116 250ns .75 .65 .60
4816 100ns for BBC comp. 2.45 2.10 1.95
4164 200ns 4.95 4.55 4.20
2114 200ns Low power 1.15 1.00 .90
2114 450ns Low power .95 .85 .80
4118 250ns 3.25 2.85 2.65
6116 15Ons CMOS 3.70 3.20 2.95
2708 450ns 2.60 2.25 2.10
2716 45Ons 5 volt 2.60 2.25 2.10
2716 450ns three rail 5.75 5.00 4.65
2732 450ns Intel type 3.75 3.25 3.00
2532 450ns Texas type 3.75 3.25 3.00

Z80A-CPU £4.35 Z80A-P10 £3.25 Z80A-CTC £3.25
6522 PIA £3.98 7805 reg .50 7812 reg .50

Low profile IC sockets:
Pins 8 14 16 18 20 22 24 28 40
Pence 9 10 11 14 15 18 19 25 33

Soft-sectoref floppy discs per 10 in plastic library case:
5 inch SSSD £17.00 5 inch SSDD £19.25
5 inch DSDD £21.00 8 inch SSSD £19.25
8 inch SSDD £23.65 8 inch DSDD £25.50

74LS series TTL, large stocks at low prices with DIY
discounts starting at a mix of just 25 pieces.

Please add 30p post Er packing to orders under £15 and
VAT to total. Access Et Barclaycard welcome, 24hr service

on 1054 422) 618. Government 8- Eudcational orders
welcome, £15 minimum. Trade accounts operated, 'phone

or write for details.
Happy Memories (HE), Gladestry, Kington,

Herefordshire. HR5 3NY. Tel: (054 422) 618 or 628

Ligh ning
A.i

ELECTRONIC COMPONENTS
THE CHOICE IS YOURS - CALL AT OUR NEW
SHOWROOM OR USE OUR VERY FAST MAIL ORDER
SERVICE.
EITHER WAY WE'LL KEEP YOU HAPPY"'
Furthermore we promise if any part ordered by mail fails
to please just return within 7 days for a full refund.
For a vast selection of electronic components El
equipment of all kinds. Here is just a selection of our
stocks. Many more items listed in our catalogue
available now 70p post paid.

RESISTORS
1W 5% C.F. 18 to 10M 2p each 100 for f1.00
1w 5% C.F. lOR to 1M 2p each
1W 5% C.F. 108 to 820K 5p each
iW I% M.F. 10Ft to 680K 5p each 100 for f3.00
100 off prices one value only - no mixing

POTENTIOMETERS
Preset .1W Horiz Bp

.1W Vert I1p
Std single Pot 29p
Single 8 Switch 60p
Dual Gang 75p

CAPACITORS
Min Plate 1.8pF to 47pF 5p
Ceramics 56pF to 220pF 6p

270pF to 1003pF 7p
1200pF to 4700pF Bp

100 off any one type less 30%

Electrolytics - polys - Tents - Full range in catalogue

Disc .01 uF 50V Bp (100 for f5/
Ceramics .1uF 50V top 1100 for f5)

Variable 0 to 500pF 95p

TRANSISTORS
AC128 0-24
AF117 0-52
BC107 0-10BC107C 0-1211543
BC108 0-10
BC108C 412
BC109 0-10
BC109C 0-13
BC182L 0-10
BC184L 0-10
8C212L 0-10
8C214L 9-10
BD112 0.80
80115 0-59
80124 1-68
(Met)
We specialise In
please.

BD240A 050
i BD241A 0-60
I 8E180 0-30
6E199 0-18
8E244 B 0-29
BF257 0-30
13E1339 0-24
8E840 0-24
8E864 3-00
BER79 0-26
8F880 0-26
BFW14 0-25
13FY53 0.21
5FY90 0-86
BLY93A 14-20

audio power transistors

BU126 2-25
BU208A 2-00'
MPSA05 0-20
MPSAO6 0-21
MJ15003 4-05
MJ15004 5-04
82010 B 2.60
TIP29A 0-39
TIP29C 0-45
TIP30A o.ao
TIP30C 0-45
TIP31A 0-39
TIP31C 0-46
TIP32A 0-39
TIP32C 0-46

- special prices

TIP33C 0-85
TIP34C 0-85
TIP35C 1-85
TIP36C 1.90
TIP41A 0-45
TIP41C 0-48
TIP42A 0-45
TIP42C 0-48
TIPI 10 0-82
TIP115 0-82
TIP121 0-99
TIP126 0-99
OP141 1-20
TIp142 1-20
TIP146 1-26

available to bulk

TIP147 1-25
TIP2955 0-69
TIP3055 0-57

0-30
TIS90 0-28
2N1309 0-60
2N3053 0-22
2N3054 0-48
2N3055 0-48
2N3904 0-14
2N3773 2-25
40673 0-92
40871 1-06
40872 1-06

buyers - SAE

INTEGRATED
741STTI
LSOO 0-12
LSO4 01.6,L508 '.LS1O0-15
LS13 0-29
LS20 0-16
LS30 0-18
LS74 0-24
LS107 0.40
LS154 0-85
LS244 0-80
LS386 0-28

CIRCUITS

4000 0-14
4001 0-14
4011 0-15
4013 0-34
4017 0-42
4022 0-66
4046 0-74
4049 0-30
4066 0-36
4070 0-25
4093 0-38
40106 0-56
4511 0-67

UNEARLF351N

049
LF353N 0-94
LF355N 0-86
LF356N 0-89
LM301AN 0.26
LM308 0-94
LM311 0-70
LM324N 0-50
LM348N 0-65
LM380N 0-75
LM381N 1-45
LM382 1-25
LM384 1-40

LM386 0-90
LM387 1-18
LM3909 0-70
LM3914N 2-08
LM3915N 2.15
LM3916N 2.15
MC1458 0-47
NE555 0-20
NE556 0-80
NE565 1-20
NE566 1-56
NE567 1-50
TBA120 0-90

TBA440 2-52
TBA520 1-92
TBA530 1-76
TBABOO 0-86
TBA900 2-20
TDA2640 2-16
555 0-20
709 0-50
74118pirn 0-18
747 0-70
748 0-36

V. REGULATORS (FIXED)
4 Ve 100mA 78L05 - 78L12 - 78L15 31,
- Ve 100mA 79L05 - 79L12 - 791.15 59p
-rye 1 Arne 7805 - 7812 -- 7815 613p

- Ve 1 Amp 7905 - 7912 - 7915 66p

V. REGULATORS (VARIABLE)
LM317K 1.5 Amp f3-36
LM338K 5 Amp f4-70
LM396K 10 Amp f11-00
L723 14 OIL f0-46
L123 1099 C0-110

PRINTED CIRCUIT BOARDS - High quality fibre glass laminate
1.6mm Single sided board 1.6mm Double sided board
6 x 6 0-86 6 0 6 0-80
6 0 12 1-65 6 0 12 1.70

12 x 12 3-05 12 x 12 3-16

FOTO COATED RESIST BOARD - High quality fibre glass laminate
precoated with positive foto resist. For small batch production of PCB's
1mrn single sided 12' x 18" f8-80
1.6mm Single sided 1.6mm Double sided
100 x 160mm Euro 1-53 100 ,f 160mm Euro 1-70
203 0 114mm 1-83 203 x 114mm 2-10
203 0 228mm 3-60 203 ii 228mm 4-10
467 x 305mm 9-10

Fotodeveloper concentrate f2-42 Ferric Chloride rock (1-20
Chemical Dishes 12" 0 10" (1-50 Plastic Tongs f0-95
Acetate Sheet (0-20 Dalo Pen f0-138
Transfer Park 5 asstd. sheets f2-00

PANEL METERS
Until now panel meters have
proved an expensive part of your
project.
Now available this new quick
fit type.
32inrn Square Meter

The following De ranges, -
50u4 - 100uA - 500uA - 1rnA
5mA -- 10mA - 50mA - 100mA
500mA - lA - 5A - 25V - 50V
ONLY E1-96 each

: " ,
.

BARGAIN PACKS
12 Assn! Panel Mtd Pots (1-10
20 Asstd Electrolytic Caps f0-65
7 Asstd Blob Boards (1-10

1 50pF Trimmer Cap 03-20
30 Asstd Min Ceramic Caps (0-70
9 Asstd 4000 Series CMOS (1-10

10 Asstd 5 red/5 black tree
clips f0-60

20 Plastic type BC109 trans. f0-75
Push Bunons SPDT 15p each 10 for (1-00

2 Asstd Presets (0-50
30 Asstd Silver Mica Caps (17-90
5 Asstd Relays £1.10

30 Asstd C296 Polyester Caps (0-60
250 Asstd Preformed resistors E0-75
8 Asstd Switches Micro, slide.

lever, key, push, toggle
Excellent value (0-90

1 Electrolytic Can 15000uF 25V f0-70
Micro SPOT 109 each 6 for 50p

Postage & Packing 50p per order (free over (101 Please add VAT at 15%.
Telephone orders welcome by Access or Barclayca d

LIGHTNING ELECTRONIC COMPONENTS
Showroom Er Mail Order Distribution Centre at: -
18 Victoria Road, TAM WORTH, Staffs B79 7HR
Telephone 0827-65767.
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components; also in our range are fans,
blowers, motors etc. We are the largest
stockist of surplus and new
transformers in London and the South
of England. We also manufacturer a
range of auto -step-down transformers
in our own factory and we will soon be
doing toroidal transformers".
The company have been established for
over 35 years and have recently
opened a new shop at 21-23 Bell
Street, London NW1.

Summit Electronics
9, The Broadway, Preston Road,
Wembley, Middx. Tel. 01 904 6792.

Swift-Sasco Ltd.,
PO Box 2000, Gatwick Road, Crawley,
West Sussex RH10 2RU. Tel. 0293
28700.
"Swift-Sasco are broadline distributors
of electronic components. Based at
Crawley, we service the whole of the
UK".
Technomatic Ltd.,
17 Burnley Road, London NW10 1ED.
Tel. 01 452 1500.
"We carry large stocks, and almost all
items advertised are available ex -stock.
On mail-order, we offer same day
return; telephone orders on credit card
(minimum £5 order) placed before
2.30 pm will be despatched on the
same day. We also stock personal
computers, various software, printers,
floppy disc drives and a very large
range of connectors".
Technomatic also operate from their

shop at 305 Edgeware Road, London
W2.
Tennco Distribution
Cheney Manor Industrial Estate,
Swindon, Wilts SN2 2PW. Tel. 0793
485255.
Tennco have "general purchasing
ability" and import all types of
products from the USA and Europe.
Thames Valley Electronics Ltd.,
24, High Street, Burnham, Bucks. Tel.
0268 665882.
Titan Transformers,

Central Hall Chambers, Duncombe
Street, Grimsby, South Humberside.
"All our products are British made to
the highest standards".
The company also specialises in AC
voltage regulators and invertors.

TK Electronics,
11 Boston Road, London SW7 3SJ.
Tel. 01 579 9794.
"All goods are brand new and to
manufacturer's full specification. We
also produce a wide range of kits,
including digital timers, remote control
and lighting. All orders received are
despatched the same day if goods are
in stock."
TK have recently introduced a new
easy -to -remember telephone number,
for orders only: it's 567 9810.
A.C. Townley Limited,
Windsor Road, Todmorden, Lancs
OL1 4 5YA.

A wide range of fasteners, wire routing
devices and the like, which are used by
the electronic hobbyist, are also
stocked. Their 'Browse and Buy' shop
is at Harehill, Todmorden, Lancs.
Post and packaging charges are
included in the mail order price.

Watford Electronics,
35 Cardiff Road, Watford, Herts. Tel.
92 40588.
"We claim return -of -post service on in -
stock items; our 8000 + stock gives
us the nickname of the 'One-STop
Shop'. We sell only branded full -spec
devices at extremely low prices
(perhaps the cheapest in the market),
thus our customers get value for their
money".
Watford also sell microcomputers,
hardware, software, crystals, gas and
smoke detectors, soldering irons and
solder, wire -wrap accessories, leads,
aerials, keyboards and headphones.
"No order is too big or too small!".

Wilmslow Audio,
35/39 Church Street, Wilmslow,
Cheshire SK7 1AS. Tel. 0625
529599.
"We are the largest stockist in the
country of speaker drive units and
components for speaker contructors,
both hi-fi and public address".
The range includes loudspeakers,
cabinet kits, grille fabric, wadding,
crossover network components etc.
The catalogue is avialable for £1.50,
including postage. HE

HEMMINqS EtECTRONICS LTd
Electronic Components & Microprocessors

16 BRAND STREET, HITCHIN, HERTS, SG5 1JE
Telephone: (0462) 33031

.14\

Shop opening hours
Mon to Fri 9am to 5.30pm

Sat 9arn to 5.00pm
Wed Closed

CMOS 4006
4000 I1p
4001 12p
4001U 12p
4002 12p
4002U 12p
4006 50p
4007 lee
4008 50p
4011 14p
4011U 14p
4012 16p
40120 16p
4013 25p
4014 50p
4015 50p
4016 25p
4017 40p
4018 45p
4020 50p
4021 50p
4022 50p
4023 16p
4023U lep
4024 55p
4025 16p
4025U lop
4027 25p
4028 48p
4029 60p
4032 90p
4033 150p
4034 130p
4035 65p
4038 105p
4040 50p
4042 50p
4043 50p
4044 50p
4046 55p
4049U 24p
4050 24p
4051 45p
4052 50p
4053 50p
4060 60p
4066 35p
4068 16p
4069U 16p
4070 16p
4071 16p
4072 16p
4073 16p
4075 16p
4076 50p
4077 16p
4078 16p
4081 16p
4082 16p

4093
4094
4099
4160
4161
4162
4163
4174
4175
4194
4433
4443
4447
4493
4494
4495
4499
4501 U
4502
4503
4504
4506
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4526
4527
4528
4529
4530
4531
4532
4534
4536
4538
4539
4541
4543
4544
4547
4549
4551
4553
4554
4555
4556
4557
4558
4559

30p
95p
95p
80p
80p
80p
sop
80p

100p
100p
820p
390p
390p
320p
320p
320p
330p

25p
60p
50p
75p
40p

140p
45p
45p
50p

160p
120p
120p
60p

290p
452
36p
60p

140p
110p
70p
70p
60p

120p
90p
95p
90p

450p
290p
90p
913p

110p
85p

175p
130p
380p
105p
250p
165p
45p
45p

260p
125p
410p

4560
4561
4562
4566
4568
4569
4572U
4580
4581
4582
4583
4584
4585
4597
4598
4599
40102
40103
40106
40160
40161
40162
40163
40174
40193
44100
44110
44111
44115

16Up
100p
395p
165p
280p
170p
30p

395p
240p
65p
90p
50p
95p

295p
295p
290p
140p
160p
48p
75p
75p
75p
75p
75p
85p

625p
498p
450p
426p

TRANSISTORS
BC107
8C107
BC10713
8C108
BC1088
BC109
BC10913
BC109C
EIC147
BC157
BC158
BC177
BC178
BC179
BC182
BC1824
BC182B
BC183,4
BC183C
BC184
BC184C
BC212
BC212A
BC2128
BC2134
BC213C
BC214
BC214C
BC2374

12p
12p
15p
12p
15p
12p
15p
15p
9p
9p
9p

25p
25p
25p
10p
10p
10p
10p
10p
10p
10p
10p
10p
10p
10p
10p
10p
10p
12p

9C237C
80238
BC2384
8C238B
8C238C
80239
BC3074
BC307C
BC308
BC308A
BC30813
BC308C
BC309
BC309C
BC327
BC328
BC337
BC338
BC070
BC Y71
BCY72
BD135
130136
BD139
BD140
BD165
80166
813169
130170
813538
BD677
El 0678
806794
806804
13E1'50
BFY51
BFY90
BF2444
BSX19
8SX20
MJ2955
MJE241
MJE251
MJE340
MJE350
MJE370
MJE520
MJE2955
MJE3055
MPF102
MRF475
MPS2369
MPS3640
MPS3646
MPS406
MPSA12
MPSA13
MPS414
MPS418
MPSA27

12p
12p
12p
12p
12p
12p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
15p
18p
20p
20p
42p
46p
40p
40p
45p
45p
45p
45p
95p
60p
60p
60p
66p
24p
24p
85p
30p
28p
20p
95p
80p
90p
50p
90p
96p
800
90p
66p
46p

290p
25p
30p
30p
20p
35p
20p
20p
20p
45p

MPSA42
MPSA56
MPSA63
MPSA64
MPSA77
MPSA92
TIP29
TIP294
TIP2913
TIP29C
TIP29C
TIP30
TIP304
T1P308
TIP30C
TIP314
TIP318
TIP31C
TIP32
TI P324
TIP328
TIP32C
TIP33
TIP344
TIP34B
TIP34C
TIP35
TIP354
TIP35B
TIP35C
TIP36
TIP36A
TIP36B
TIP36C
TIP41
TIP414
TIP410
TIP41 C
TIP42
TIP42A
TIP4213
TIP42C
TIP47
TIP48
TIP49
TIP50
TIP110
TIP111
TIP112
TIP115
TIP116
TIP117
TIP120
TIP121
TIP122
TIP125
TIP126
TIP140
TIP141
TIP142

25p
25p
30p
45p
50p
30p
35p
35p
35p
55p
40p
50p
35p
50p
40p
40p
42p
4,5p
50p
45p
60p
45p
65p
75p
9913

90p
160p
185p
170p
185p
170p
175p

199p
185p

50p
50p
60p
50p
58p
60p
75p
85p
50p
50p
50p
48p
30p
75p
50p
40p
73p
46p
39p
80p
75p
46p
90p

130p
140p
180p

TERMS OF BUSINESS -- Professional quality electronic components brand new and fully guaranteed. Mail
order by return of post. Cash. Cheque. Postal Order or. Bankers Draft with order payable to HEMMINGS
ELECTRONICS LTD. Access or Barclaycard available using our 24 hour answerphone service. Monthly Crodot
Accounts available on request to government and educational authorities. Industrial customers wishing to open
a credit account are required to furnish a bank reference and two trade references. Postage and packign add
60p to all orders under C10. All prices are exclusive of VAT. Please add 15% to total including p&p. No VAT on
export orders or books.

TIP145
TIP146
TIP147
TIP2955
TIP3055
TIS43
TIS88A
TIS151
2N1613
2N1711
251893
2522184
2N2219
252221
2142221 4
2N2222
21422224
2523694
2N29044
252905
2N29054
2N29064
2N29074
2N3053
253054
253055
2N3439
2N3440
253771
2N3772
2N3773
2N3819
2N3821
2N3822
253823
2N3824
2N3866
2N3903
2N3904
253905
253906
2N4123
2N4125
254391
254392
254400
2N4401
254402
2144403
2144410
254416
2N4856
254857
254918
2144919
2144920
254921
254922
2N4923
2N5190
2SC495
2SC1306
2SC1678

140p
180p
170p
70p
70p
30p
48p
50p
25p
25p
35p
45p
25p
30p
30p
25p
25p
20
25pp

25p
25p
25p
25p
30p
70p
45p
80p
60p

160p
160p
250p

25p
120p
120p

95p
95p
90p
15p
15p
15p
15p
25p
25p
70p
70p
20p
25p
25p
25p
45p
95p
80p
80p
95p

120p
130p
105p

95p
95p
75p
60p
95p

105p

;:grE33 .jot ZN414 100p

LINEAR I COMPUTER ICs

709 35p
741 8 pin 25p
741 14 pin 25p
741S 55p
747 65p
748 35p
CA3080E 70p
CA3130E 75p
LA4422 295p
LF355 80p
LF356 90p
LF357 100p
LM3014 26p
LM307 500
LM3084 95p
LM311N 66p
LM324 35p
LM339 50p
LM348 75p
LM358 60p
LM380 95p
LM393 900
1.M3909 85p
MC1310P 210p
MC1455 66p
MC1456 135p
MC1458 33p
MC3242A 630p
MC3302 95p
MC3340 P 120p
MC3401 65p
MC3403 70p
MC3456 107p
MC3480 580p
MC34001 58p
NE555 16p
555 CMOS 90p
NE556 55p
NE565 155p
NE567 140p
SN76023 180p
7472054 125p
TBA540B 130p
TBA800 90p
TC4650 390p
TC4910 180p
7041004 290p
TL061 40p
TL062 60p
TL064 98p
TL071 30p
TL072 50p
TL074 100p
TL081 25p
TL082 45p
TL084 95p
UPC575 149p
UPC1167 1513p

UPD7002 450p

6502 350p
6800 290p
68800 450p
6802 345p
6809 845p
68809 1350p
6809E 1295p
6810 120p
6821 160p
68821 215p
6840 390p
68840 5130p

6844 1295p
6845 795p
6850 140p
6852 250p
6854 680p
6875 490p
87264 120p
8728 120p
8795 90p
El 096 90p
8797 90p
8T98 90p
8080A 360p
8085A 450p
8155 450p
8212 155p
8216 100p
8224 1600
8226 1950
8208 250p
8251 300p
8253 450p
8255 280p
8257 450p
8259 4500
8279 4509
MC1408 295p
MC1488 559
MC1489 550
MC3459 265p
75491 70p
75492 70p
2804CPU 350p
Z8OPIC) 300p
Z8OCTC 300p
Z8OADART

750p

78M05
78M06
78M08
78M12
78M15
78M18
78M24

1A
7805
7806
7808
7812
7815
7818
7824

40p
55p
55p
50p
50p
55p
55p

45p
65p
65p
45p
45p
Gyp
65p

Ve
100 reA

79L05 35P

79112 35,7
79L15 35p

1A
7905 60p
7906 70p
7908 70p
7912 60p
7915 60p
7918 60p
7924 60p

OTHERS
LM309K 130p
LM317K 295p
LM317T 165p
LM317L 60p
LM317M 90p
I.M350K 495p
723 351.

IC SOCKETS
Low Wire Turned

Profile Wrap Pin
8 pin 9p 30p -

14 pin 10p 38p 35p
16 pin 11p 45p 38p
18 pin 16p ---

20 pin 18p 60p
22 pin 24p -
24 pin 24p 70p 53p
28 pin 28p 95p
40 pin 30p 120p 102p
Zero Insertion Force
Socket 24 pin 550p

40 pin 750p

MEMORIES
2114L-200nS 90p
2114-450nS 90p
6116-150nS 500p
4116-200nS 85p
4164-200nS 500p
2716-450nS 210p
2732-450nS 440p

SPEAKERS
1.5" Bohm 0.2W 400 50006t

70p
2" Bohm 0.2W 350 5000Ht

70p
2.5" 64ohm 0.3W 300 50006,

80p
Buzzer 4.5V to 25V83p
Telephone Peck up Coll 8.3p

HEATSINKS - Black Anodised
TO 18 50"C/W 13p
TO -5 50"C/W 12p
T0220 12 5"C/W 22p
T03 7.2"C/W 33p
4" z 3" Plain Aluminium 102p

Mica Washer Kit TO 3 5p
Transistor Pads TO 5 1p

TO 18 1p
Transistor Cover TO 3 10p
Test Probes Red/Black 60p

BATTERY HOLDERS
4. C Size end to end 35p
4 / C Size 2 /side, end to end 35p
4 / AA Size side by side 30p
4 / AA Size 2 /side, end to end

28p

VOLTAGE

REGULATORS
Ve

10OrnA
78L05 30p
78L08 30p
78L12 30p
7805 30p

500mA

SOLDERING
ACCESSORIES

Desolder Pump 634p
Spare Teflon Tip 65p
Desoldering Braid 40p
Multicore Solder 60 /40

Size 5 2.3m 18swg 95p
Size 10 39.6m 22swg 325p

Weller Tips for TCP Irons
PT -P6 315 C Pencil 160p
PT -P6430 C Pencil 160p

PRINTERS
EPSON MX80F/ T
Type I (320.00
Type II

As Type I but including High
Resolution Bit Image Printing.
960 dots/line E330.00

Type III
As Type II but includes Super
& Subscripts and Auto
Underlining 035-00

NEC PCB0238
Print Rate 100cps

Other Features
Proportional Spacing

Reverse Line Feed
Hi Res and Block Graphics

Auto Underlining
E350-00

Securicor Carriage on all
Printers E6-00

MISCELLANEOUS
EAR PHONES

Dynamic Bohm 2.5mm Jack 28p
Dynamic Bohm 3.5mm Jack 28p
Xtal High Z 3.5rnm Jack 60p

OPTO
ELECTRONICS

LIGHT EMITTING DIODES
ILEDI

3mm Red TIL209
3mm Green LD37C
Panel Clip
5mm Red COY4OL
5mm Green, Yellow
Panel Clip
5mm Square Red

Green, Yellow
Trii colour V518P

10p
15p
4p

10p
15p
4p

25p
30p
70p
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CB Squelch Unit

The Block Diagram of the Squelch Unit is
very similar to that of the Stereo Noise
Gate and, in fact, it operates in a similar
manner, too. The main signal path
contains an amplifier, a voltage controlled
attenuator and a fixed attenuator. The
gain of the amplifier is balanced by losses
through the attenuator so that the unit
has unity gain overall. Preamplification is
necessary to provide a high signal level to
the VCA input, so that unwanted
switching pulses generated by the circuit
are small in comparison to the speech
signal. The attenuator then restores the
signal to its original level.

Some of the preamplifier output is
amplified further, then rectified and
smoothed to give a DC signal which is
proportional to the average input level.
This drives a trigger circuit whose output
switches from a high to a low when the
DC signal is more than about 2V5

How it Works

A handy little device
for CBers and radio
enthusiasts alike.

WHEN USING a transmitter in a noisy
environment (such as a moving vehicle or
a room in which a television set is
operating, for example) the intelligibility
of the transmitted signal can be severely
impaired by the high background noise
level. Even if the words can be heard, the
background noise is rather tedious for
anyone trying to copy the transmission!

This problem can become more
severe when using a speech processor, a
transmitter having built-in speech
processing or automatic modulation level
control. During the brief pauses that
occur during normal speech, the audio
sensitivity can rise quite significantly as
the audio processing circuits try to
modulate the transmitter with the signal
produced by the background noise!

There are several ways of
combatting this problem, such as the use
of a noise cancelling microphone which
phases out signals that emanate some
distance from the microphone, but not
those which originate quite close to the
microphone. There is also an electronic
method of giving an apparent reduction
in the transmitted ambient noise level,
and this is achieved using a form of
Squelch or Noise Gate circuit. A circuit of
this type normally attenuates the

positive. The output from the trigger
controls the VCA and an indicator LED; a
low output turns on the LED and
switches the VCA to its zero attenuation
state. When the trigger output is high,
the LED is switched off and the VCA
gives about 20 dB or so attenuation of
the audio input.

The unit is adjusted so that with only
noise present, the VCA is in the high
attenuation condition, but when there is
a voice signal, the trigger switches the
VCA to zero attenuation. The LED is ON
when the unit is passing a signal.

The smoothing circuit is designed to
give a fast attack time, switching rapidly
as soon as it detects a speech signal, but
a slow decay so that the ends of words
are not chopped off by too rapid
switching back to the high attenuation
state.

OUT
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100u
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MIC

NOTES:
IC1 IS CA3130T
01 IS BC179
02 IS 2N3819
03,4 ARE BC109
D1,2,3 ARE 1N4148
LED1 IS TIL220
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Figure 1. The circuit for the CB Squelch Unit.

processed signal, say by about 20 dB,
but gives no attenuation when the
operator is speaking into the microphone
and there is somewhat higher input level.

This greatly reduces the background
noise level during pauses in the speech
signal, which is when the noise is most
obtrusive. There is no reduction when
the speech signal is present, but this
signal tends to largely mask the noise and
make it comparatively unimportant. The
result is an apparent reduction in the
noise level, with the wanted signal
tending to stand out more clearly.

This Squelch Unit is designed for use
with a high impedance dynamic
microphone,but its sensitivity is high
enough to permit its use with most low
impedance dynamic types as well. The
circuit is battery powered and simply
connects between the microphone and
the transceiver. Of course, the unit could

CO
220n
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470k

R8
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100n 100n
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220n

possibly be used to advantage with
public address or disco equipment,
though its companion unit, the Stereo
Noise Gate, which is specifically
designed for wide -band audio rather than
narrow -band communications use, will
give much better results. It is based on
special ICs, which have excellent noise
and distortion figures, operated as
voltage controlled amplifiers, rather than
as attenuators.

The Circuit
The full circuit diagram of the Squelch
Unit is shown in Figure 1. The input
preamplifier uses Q1 in the common
emitter mode, with R2 to provide
negative feedback; this boosts the input
impedance of the unit to a suitably high
level to match a high impedance dynamic
microphone.

A simple JFET VCA is used, formed

0 +9v

00u

0 ov

by R6 and the drain -to -source resistance
of Q2. With the gate of Q2 at or near the
positive supply potential, Q2 is biased
hard on and has a drain -to source
resistance of only a few hundred ohms;
this gives a loss of about 20 dB or so
through the VCA. When Q2 is cut off, it
exhibits a drain -to -source resistance of
about a thousand megohms (if its gate is
taken to almost the negative supply
potential) and losses through the VCA
are then negligible. R7 and R8 form the
output attenuator.

Some of the output from Q1 is
coupled by C4 to another common
emitter stage based on Q4, and from
here the signal is coupled by C10 to a
further common emitter amplifier, this
time using Q3. A controlled amount of
negative feedback is applied to Q4 by
RV1 so that the gain of this stage can be
varied from a little less than unity, at

Figure 2. Wiring and component overlay for the Squelch Unit.
Note that the cathode of LED1 is the flat side of the case.
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maximum value, to around 24 dB (16) at
minimum resistance. By adjusting RV1 it
is possible to set the sensitivity of the
unit at the correct level.

The output of Q3 is fed to the
inverting input of op -amp ICI via a
rectifier and smoothing circuit consisting
of D2, D3, R14 and C8. The positive
output of this network will be sufficient
to activate IC1 when there is a speech
signal present, but not when there is only
the weaker, background noise signal.

The op -amp, IC1, is used here as a
variety of Schmitt Trigger. When there is
no speech signal, the output is in a high
state so that indicator LED1 is switched
off. The JFET Q2 is biased on, providing
a low impedance path to OV through Q2
and the battery, thus heavily attenuating
the input (noise) signal. However, when
the inverting input goes more than about
2V5 positive, as it will when there is a
speech input, the output of IC1 goes
low; LED1 turns on and Q2 is biased off,
removing the low impedance path to OV
and producing minimum attenuation of
the signal.

The attack time-the time taken by
the VCA to switch from low to high
impedance-is very rapid, whereas the
decay time is slowed down by R9 and
C6; this ensures that there is minimal
noise generated by the VCA as it returns
to the high attenuation (low impedance)
state. t can sometimes happen that, due
to the nature of the input signal, the VCA
will switch rapidly between states,
several times in succession, the slow
decay time set by R9 and C6 also
prevents this undesirable effect. Diode
D1 ensures that R9 and C6 do not effect
the rapid attack time.

Construction
All the components, including the
battery, will readily fit into an aluminium
box measuring about 133 x 70 x 38mm.
SKI, D4, and SW1 are mounted on the
front panel; SK 1 is a four-way DIN type
on the prototype, however, this should
obviously be varied to suit the plug fitted
to the particular microphone used. An
exit hole for the output lead is drilled in
the rear of the case and this lead is fitted
with a plug of the same type as fitted to
the microphone. Many communications
microphones have a press -to -talk switch
and consequently use a 4 way lead and
plug. If the unit is used with a
microphone of this type, the appropriate
two pins of SKI simply connect direct to
the corresponding two leads of the
output cable.

The printed circuit board is detailed
in Figure 2. Construction is mostly
straight forward; IC1 is a CMOS device,
though, and it is thus necessary to
observe the normal handling precautions.
Use pcb pins at points on the board
which will later be connected to off -
board components.

Mount the finished board on the
base panel of the case using 6BA fixings,
including spacers to prevent connections
on the underside of the board short
circuiting through the case. Leave
sufficient space for the PP3 battery at
one side of the component board. The
remaining wiring is then completed, as
shown in Figure 2.

Parts List
RESISTORS
(All 3/4 watt 5% carbon)
R1,19
R2
R3, 17
R4
R5

1M5
390R

4k7
100k
470R

C5,8 220n
C280 polyester

C7 39p
ceramic disc

SEMICONDUCTORS
IC1 CA3130T

R6 3k9 MOSFET op -amp
R7 470k Q1 BC179
R8,11,13 47k silicon PNP transistor
R9 68k Q2 2N3819
R10 1k2 silicon N -channel FET
R12 10k Q3,4 BC109
R14 1M silicon NPN transistor
R15 6k8 D1,2,3 1N4148
R16 2M2 signal diode
R18 270R LED1 TIL220

5mm red light emitting diode
POTENTIOMETERS
RV1 4k7

miniature horizontal preset

CAPACITORS
C1 , 1 1 1 00u 10V

axial electrolytic
C2, 6 1u 63V

axial electrolytic
C3 470n

C280 polyester
C4,9,10 100n

C280 polyester

MISCELLANEOUS
SW 1 SPST

miniature toggle switch
SKI 4 -pin DIN

socket (see text)
Aluminium case; PP3 battery clip;
PCB LED fixing washer; output lead;
output plug (as required); wire, solder
etc.

BUYLINES 30

Setting Up
It is only necessary to set RVI to the
correct level before the finished unit is
ready for use. This is adjusted by trial and
error so that the ambient noise level does

not trigger the VCA but the speech signal
does so reliably. Indicator LEDI lights up
when the unit is activated and this
greatly simplifies setting up. Ten -Four!

HE
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HOME CONSTRUCTOR
TURNTABLE KITS

from

INPUT DESIGN LTD
THE LEADING MANUFACTURERS OF

TURNTABLES IN KIT FORM

NORMAL RETAIL PRICE £49.50

SPECIAL
INTRODUCTORY
OFFER TO
READERS
OF HE inc VAT

(P& P £1.95)
This kit includes AC Synchronous motor (as used on £350 decks),
Pulley, Belt, Drive Hub, Spindle, Bearing, Glass Platter, Felt Mat,
Switch, Electronics, Cable and full instructions together with blue-
print for plinth assembly.
Any other parts (ie Lid) available as optional extras.

5 YEAR GUARANTEE-
MONEY BACK IF NOT SATISFIED

Pay by Barclaycard, Access or CWO. Export: Write for Pro -forma.

INPUT DESIGN LTD
Palace Street, Biggleswade
Beds. SG18 8DP
0767 316655

19" RACK MOUNTING CABINET. 1234;
From POW 480 x 150 nom Rear Case 425 x 250 x 140 rn rn Z 19-50

'Or Free Standing'

Brushed
Ali Front

with
'CROME HANDLES'

;his .1a professional rack mounting cabinet ihat will aim. you 10 gm auto euumment oft the hem, Stick moon,.',
Onwidas secants lo, your ecciernent and easy ecctss lot maintenance Th,s urecitton rack mooning c he, an ot

lettures wows iipeci horn a protesstonat un.1

* Top. bottom mil rear cover removable for access * here heavy dory grey paint finish * Front panel is
herwr gauge 3rnn, aluminium  Strong screwed construction throughout - acres, included  bee, gaug
chassis mounting Ware is pre drilled and hwr four mounteng positions to choose horn * front ponel.  of

been

Many sold to 'TANGERINE'users,& INDUSTRY.
ADO V.A.T AT STD RATE & ORDERS UNDER 16.00. P&P.. 50P.ABOVE ITEM i2 P6 p

'metal cabinets'
These are beautifully menufsclured cabinets with an elurninicon base
and 18 gauge steel covers. They come fitted wdh robber feel tto pleese
the will(, louvred for ventilation and finished in an attractive two tone
finish. They make excellent cabinets for power supplies, remote
control units and many more protects

a- . 10241E, MIN a 8.3tw)nwo

b ISOldt a 51)1.) a 103(w)mm

C 150(9) a 7404 a 134(wirnm

d- 15419) MN !4 1140140ma,

a

b

f.1-70

5.2.55

13.04
4.08 Ask tot our FREE Cata log ue.

Slide Switches
l'P 21 10p
2P 2f 12p
2P 3t 19p
4P 2t pcb 28p
4P 3t 35p
6P 3t 42p
IP 4t 215p

4P 4t 45p

REFAV1-QUIP

We EXPORT I/

Flag mounting type with fins top and bonom Available
either undrilled or drtlled to accept two pew*, tran-
sistors of most types including TO -3, 10-1213. TO.
220,10.66. Site 7511) x 102(w) a 251cOrnrn Thermal
resistance mounting surface to *bib ent -1°C/Watt
(2.0flisec air velocity) blooming sod., temperatute
In above ambient 80°C  30W heat dissipation

Moat Lodge, Stock Chase,
MALDON, Essex,U.K.
Tel 0621  57242 10am - 8pm. 'T_Ina

4

MUNRO*
CEO

L The firm for Speakers

Bigger and Better for 1982
the colourful Wilmslow Audio brochure
-the definitive loudspeaker catalogue!

Everything for the speaker constructor - kits, drive units,
components for HiFi and PA.
50 DIY HiFi speaker designs including the exciting new
dB Total Concept speaker kits, the Kef Constructor range,
Wharfedale Speakercraft, etc.
Flatpack cabinet kits for Kef, Wharfedale and many others.

* Lowest prices - Largest stocks *
* Expert staff - Sound advice *

* Choose your DIY HiFi Speakers in the comfort of our *
two listening lounges

(Customer operated demonstration facilities)
* Ample parking *

Send 1.50 for catalogue
(cheque, M.O. or stamps -or phone with your credit card number)

* Access - Visa - American Express accepted *
also HiFi Markets Budget Card.

(INKFISIOW
L The firm for Speakers

DID 0625 529599

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

Lightning service on telephoned credit card orders!

BATTERIES
BOXES
BOARDS
CAPACITORS
RESISTORS
CONNECTORS
CABLES
COAX
FLAT RIBBON
POTS
SWITCHES
RELAYS
cmos
TTL LS
TTL
MEMORIES
SUPPORT

CHIPS
LINEAR
OP AMPS
COMP A RA -

TORS
AA) D -A
OPTO
LEDS
DISPLAYS
LCD'S
TRANSISTORS
THYRISTORS
TRIACS
DIODES
BRIDGES
METERS
ZENERS
SOLDERING

IRONS
IC SOCKETS

FROM A NEW COMPANY WITH NEW
IDEAS

SOMETHING SPECIAL
AIRWAVES ELECTRONICS INVITE YOU TO
OPEN YOUR OWN PERSONAL ACCOUNT.

THERE COULDN'T BE AN EASIER WAY TO
BUY COMPONENTS, ONCE YOU HAVE
OPENED YOUR ACCOUNT, JUST PHONE
OR WRITE YOUR ORDER THROUGH,
STATING YOUR ACCOUNT NUMBER TO-
GETHER WITH YOUR OWN SECURITY
CODE NUMBER AND GOODS WILL BE
DESPATCHED SAME DAY AND YOUR
ACCOUNT DEBITED WITH THE COSTS.

MAYBE. YOUR THINKING-YOU'LL HAVE
TO PAY OVER THE ODDS FOR THIS, BUT
YOU WILL BE WRONG, ACCOUNT CUS-
TOMERS WILL RECEIVE OUR PRODUCT
PACKED CATALOGUE SHOWING VAT
INCLUSIVE PRICES, WHICH WE BELIEVE
TO BE VERY COMPETITIVE. AFTER ALL
YOU'RE THE BEST JUDGE AND WE DO
OFFER SOMETHING SPECIAL.

IF YOU WOULD LIKE TO OPEN YOUR
ACCOUNT, THEN PLEASE CONTACT US
FOR APPLICATION DETAILS ENCLOSING
JUST A STAMP TO COVER POSTAGE.

CALL AND SEE US AT OUR RETAIL SHOP.

AIRWAVES ELECTRONICS
151 LONDON ROAD, CAMBERLEY, SURREY
GU15 3JY. TEL. (0276) 62949
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LB ELECTRONICS
PCB 16 10" x 12,1" Approx containing 72 x
4116, on board clock, no data £17.50p p/p
£1.00p.

PCB 80 10" x 18" Approx containing 808A
(socketed), 2708 x 5 (socketed), P8111A -4 x
4, plus host of IC's (all standard) All power rails
marked. £12.00p p/p £1.00p.

PCB TA 61" x 9" Approx Alpha mumeric touch
keyboard, ASCII, with Data £7.95 p/p 65p.

EPROMS 1702A £5.00p. 2708 £2.50p. 2516
(450NS), 5 Volts used once, erased and
guaranteed by us £1.95p. 10 for £17.00p. 2732
£5.00, 2532 £6.00p.

RAM 2114L £1.25p (450NS), 4116 (200NS)
£1.00p, 2114 (200NS) £1.35p p/p 35p.

CPU 8080 £2.50p, 6502 £4.50p, Z80A (4 MHZ)
£4.50p, Z8671 (Basic/Debug) £21.00p.

LB ELECTRONICS
11 Herlics Road
Hillingdon
Middlesex
Tel. 0895 55399

ILIUM AR ARO

TRACKER CAR COMPUTER

Us,
Pkwi 30 1,a -

Remaln09 fore, E"a

8 911 O 
sus, I c"'i

"One of the neatest, most comprehensive and most useful of these car
computers that we have yet come across . . ." Practical Motorist

 Economy - save petrol by improving your driving technique
and improving the tuning of your car
Performance - dynamic checks on time to improve
performance and economy
Security - protect your car by disabling the ignition. Enter a
personalised combination to restart
Attractive, easy to fit, easy to operate - comes complete
with all parts needed. Full instructions provided
Imperial or metric read outs

The 'Tracker' car computer has been specifically designed as an integral
part of your car dashboard. using highly accurate speed and petrol flow
sensors it allows you to improve the fuel efficiency of your car by
providing information on fuel consumption and tuning.
In all over 30 functions including estimated time to arrival, fuel needed
to complete a journey, speed needed to meet an arrival time,
acceleration tests, standing quarter miles and many more.

'Tracker' car computer available at £88.50
Or as an easy -to -assemble kit of parts at £78.50
The ignition cut-out unit is optional at £7.75

All prices include VAT. Allow CI post Et package. Goods by return.

PIMAC Systems Ltd
20 Bloomfield Road, Moseley, Birmingham B139BY

Tel: 021-449 0384

Electronics
la Dews
Salisbury,
Tel:

Road,
Wilts

(0722) 21262

16 DIGIT DISPLAYS 50p!! CALC PANEL???
Burroughs Panaplex 7-seg gas Interesting panel 180 x 125mm with
discharge type, 0.3in character height. 15 digit gas discharge display, 7905,
Only 50p as we have no data. 7805(7) both on heatsinks, 3300uF/
ALSO: as above but 12 digit 40p 40V, 23 x 1 N4004 40 DIL skt, 3 x 20
ALSO: 9 digit 10mm high 40p SIL skts, 4 x 18DIL skts + R's, C's
3 each type, only f3.00 etc. All components are mounted on

the PCB but they haven't been
soldered inl) (just a blob here and

SLIDE SWITCHES there). Special low price f2.50
Multiposition as used on calcs, etc. 5
different types ranging from single pole COMPONENT PACKS
5 way, to one with 3 switches on one Et Approx 300 resistors, al full length
carrier. Pack of 10 switches (2 each lead, carbon/carbon film mostly, few
type) for just f2.00 MO and WW. Wide range of values.

Only £1.50
E2 Approx 200 disc ceramic capacitors

PULSE TRANSFORMER Big range of values, small size 4-12mm
As used on sound -to -light units etc to dia. 50-500V working £1.50
isolate mains. 1 : 1 ratio. 75p; 10 for E3 Approx 1000 components, mostly

f6 preformed resistors, 1 and iW f1.50

ODDS AND ENDS
CMOS/74 PANEL 20 way SIL skt - 20 connectors on 0.1

Neat PCB 215 x 70mm with 21
1N4148, 16 TO18 transistors, 741, R's
and C's -- and best of all, 2 x 4502,

pitch. Can be cut to any size. Pack of
10 E2.00 IRS equiv price £4.96140

way DIL skt by TI. Limited qty. 5 for
4011, 2 x 74366 all in sockets. Also f1.00
TO66 transistor on small heatsink. Heatsink - T05 18mm dia x 11mm
ONLY £2.00 high. Pack of 10 50p; 100 /f4.30; 1k

f39
27 way cable im long with 28 DIL

BF257 PANEL .

header plug one end and 0.1 pitch 30

10 x BF257 high voltage, 11 x
way (4 pins missing) edge connector

end. Only 75p26
BC266A + R's and C's and diodes. other

way speedbloc ribbon cable
Also 6 ,x 20SIL sockets (makes 3 connector (like RS 468-1531. Special
40DIL skts) on PCB 180 x 175mm. All low price 60p each; 4 for £2.00
this for just f1.00 uPD566H 2 stage AVD amp £2.00

Post 50p. Prices include VAT. Free Come and visit our shop - Full
illustrated list sent with every range of new and surplus

order, or send SAE. components + CB goodies

The MINIBENCH* System

CAN YOU

AFFORD

TO BE

WITHOUT

ONE?

*Trade Mark Pat App for

For details & price lists see March issue or write:_

ABSONGLEN LTD
Dept. EE4

P.O. BOX 13, HEREFORD, HR1 1EA
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Gadgets, Games and Kits 

Owen Bishop

CMI00 CIRCUIT MAKER REVIEW
Can you resist this new photo -etching kit?
IT EVOKED the atmosphere of a

Christmas Day many years ago, the day
on which I was given my first chemistry
set. Today, the postman dumped this
enormous package on the doormat and I
was soon picking over the exciting
assortment of items inside. In some
ways the CM100 Circuit Maker is a

chemistry set, for there is a lot of
chemistry in the process of making a
PCB by photo -etching techniques. But
instead of the slightly squashed card-
board box full of logwood chips (do they
still have those in modern chemistry
sets?) and the little packet containing six
strips of rather blotchy litmus paper, I

now had in my hands a bottle of photo -
resist etchant crystals and a packet of
autopositive film. Then there were all the
fascinating variety of bits and pieces
(what's that for? And what on Earth is
that for?) one hopes to find in a really
good kit. And it turned out that this kit
contains everything that you need for
making your own photo -etched PCBs,
even including a couple of high-speed
twist drill bits for making the holes in the
board after it is etched.

Why PCBs?
Before going on to discuss the process in
detail and the merits or otherwise of this
kit, let us look into the question of why
we use PCBs at all. At some time bet-
ween the arrival of my chemistry set and
the arrival of the CM1 00 kit there was
the arrival of the PCB, an invention that
was hailed as a major break -through in
electronics construction techniques. Un-
til then all electronic circuits had to be
laboriously hand -wired. This meant long
assembly time, high labour costs and a
high rate of defective circuits due to wir-
ing mistakes, bad joints and all the other
bugs which attend hand -wiring. The
great advance of the PCB was that it
was now possible to virtually print them
by the tens of thousands; all exactly
alike and free from defect. All that had to
be done was to drop the components in-
to the holes and solder them in place.
The new technique meant lower labour
costs, more rapid production and fewer
faults. It lent itself to automation of the
assembly of electronic circuits and has
been a prominent factor in the lowering
of their price, coupled with the improve-
ment in specification and performance
over the past few decades.

The PCB owes its success to the
demands and rewards of mass pro-
duction. It seems strange, therefore,
that it has found favour with the lone
hobbyist who rarely builds more than
one device of any given design. There
are several reasons for this:
1) It gives the amateur's product a pro-

fessional appearance. But we don't
expect a home -cooked apple pie to
look or taste like a factory -made one,
and would be rather disappointed if it

did! So is this a valid reason?
2) It makes it easier for firms to mass-

produce PCBs of popular designs pub-
lished in magazines such as HE, and
sell them to amateurs who are too
busy (or lazy?) to make their own.
Without decrying the excellent ser-
vice these firms render to their
thousands of customers, my personal
view is that using ready-made PCBs
almost reduces electronics construc-
tion to the level of painting by
numbers.

3) Editors of magazines prefer them (I'll
have to be very careful what I say
here!). Once a master overlay has
been drawn, and a prototype built us-
ing that master then, if the prototype
works, all other models built using
that master will work. At least, all the
connections will go to the right places
and odd effects dependent upon
component layout (eg, inter -lead cap-
acitance) will be the same for all. It is
notoriously difficult to ensure that a
circuit diagram or strip -board layout
drawing is entirely free from errors,
but a verified master overlay can be
reprinted in a magazine without error
of any kind. This is a valid reason for
favouring PCBs, but is it sufficient to
account for their wide popularity?

41 It's fun. For me, it is reason number
four which counts. I'll leave you to
make your own choice, or to think up
some other reasons of your own!

Making PCBs
Having found a PCB design in a

magazine, or having designed one of
your own, how can you get it on to the
copper -clad board, ready for etching?
Except for the very simplest of circuits,
the hand -drawn design using a special
resist pen or nail -varnish is almost out of

the question. Most circuits rely on at
least one IC and it becomes very difficult
to lay out the terminal pads with suffi-
cient accuracy. The use of rub -down
etch -resist transfers does a lot to im-
prove appearance, gives accurate regis-
tration for ICs and edge -connector pat-
terns, and makes it possible to cram lots
of narrow tracks into a relatively small
space. In an hour or so you can copy a
published design on to your copper -clad
board and have it ready for etching. This
is the method I have used for several
years with very satisfactory results.
There really is a sense of achievement
when the board is done and this is even
more the case when working out one's
own designs. The preliminary laying out
of the main components, followed by
the art -work with the transfers are
something a little different from the
usual run of electronics construction
techniques. They are a refreshing
change, though there is always the
worry of making a mistake which can
not easily be corrected once the board is
etched. Unfortunately, thorough check-
ing before etching does not necessarily
reveal all the errors!

Copying by photographic means is a
little more complicated and requires
more equipment. It costs more to set
yourself up with the equipment, but
remember that this kit includes expend-
able materials such as a plentiful supply
of double -sided copper -clad fibre -glass
boards and the chemicals for etching,
which you would have to buy for any
method of PCB production. The special
equipment costs relatively little.

It takes longer to produce a board by
photo -etching than by other means,
though if you also have photography as a
hobby (developing your own film and
making your own prints, I mean, not
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simply snapping away and sending the
film to Kodak!), you will find that the pro-
cessing of the film and the resist -coated
board are already familiar. A reasonable
degree of judgement is required, but the
process is not over -dependent on this. It
is certainly an interesting procedure and
gives yet another dimension to that
fabulous hobby, electronics.

There is the advantage that once the
master film is developed, you can pro-
duce dozens or hundreds of identical et-
ched boards. You will probably not find
this feature of benefit, unless you are in-
tending to enter the PCB business, but a
friend might appreciate a copy of one of
your boards, on occasion.

One advantage of the photo -resist
method is that the master drawing can
be made on plain white paper. You can
draw with pen and black ink, and use
rub -down transfers for the more com-
plex items. It is much easier to do this
than to work directly on a copper surface
as with the ordinary rub -down method.
For instance, there is no need to worry
about keeping greasy fingers away from
the copper. If you make a mistake, you
can easily correct it by scraping away
the transfers or whiting out the error
with Tipp -Ex or Liquid Paper. If a mistake
is discovered after a board has been et-
ched you do not have to start all over
again, as with the rub -down -on -copper
method. You simply modify the original
master drawing (no need to re -draw the
whole thing unless you have made a
really ghastly error) and then quickly
make a new photo -positive copy of this
and etch a new board. The same applies
if you subsequently improve the design.
The original master drawing can be revis-
ed to provide the master drawing for the
improved version.

The Kit
The discussion above is intended to help
you to decide whether or not you wish to
delve further into the subject of photo -
resist etching. If you have already de-
cided that it is not for you, then please
read no further. If, as is likely, you are
keen to find out more, or are still unde-
cided, read on. We will look at the
CM100 kit in particular, to see how well
it caters for the process and, in doing so,
describe the main steps.

The kit is packed in a strong cardboard
carton, well able to stand up to the
ravages of postal transport and suitable
for storing all the items of the kit before
and after use. Inside, there are a number
of stout cardboard trays to hold the
various items, to make sure that they all
stay in place and remain undamaged dur-
ing transit. Some items are packed in
plastic envelopes and the processing
solutions are in five plastic screw -topped
bottles. Each has an inner plastic plug to
keep the bottle securely sealed during
transit. The solutions are all concen-
trates, so the kit contains enough for
making plenty of boards. The photoresist
developer is a solution of sodium hydrox-
ide (caustic soda) but, for safety, this is
supplied in its bottle as a quantity of
sodium hydroxide flakes. You are re-
quired to prepare the solution by adding
water (more about this later).

The sleeve around the carton carries a
full list of contents. One section of it is
printed as a work -chart suitable for
mounting on your workshop wall. It
summarises every stage of operations,
including what to do with everything at
the end of the session.

Making PCBs by this method is done in
four main stages. The first of these is
drawing the master. You can do this on
paper, using pen and black ink, rub -down
transfers or any other method which pro-
duces a sharp black -and -white result.
You could also make the drawing on
transparent film. Alternatively you can,
as I did for this review, cut a PCB design
from a magazine. At this point the kit
takes over.

Making the Film
This consists of making a copy of the
master drawing on positive film. The
copy is the same size as the master, and
is a positive copy, not a negative. In
other words, the tracks and pads (black
on the master) come out black on the
film. The kit includes a supply of auto -
positive film and a special frame for
holding the film and master in contact.
You do not need a dark -room. You can
work in an ordinary kitchen with curtains
drawn during the day, or with artificial
light coming through an open doorway
from an adjacent room at night. The film
is exposed by placing it face -down on
the master (reflex printing) and exposing
it to the light from a photoflood lamp (in-
cluded in the kit, but you need to supply
the lamp -holder, flex and plug). Full in-
structions are given in the manual sup-
plied with the kit, which includes several
trouble -shooting charts. It tells you how
to find the correct exposure by exposing
a test -strip and special test -strips are in-
cluded in the packet of film (you see?
They have thought of everything! - well
almost). Having found the best exposure
time, you can then expose a piece of film
cut to the same size as the PCB design.
A full sheet of film measures 100 mm x
160 mm (Eurocard size, so this is the

largest size of board that can be made
with this kit. The boards provided
measure 127 mm x 160 mm, thus
allowing extra at the long edges for
mounting the boards.

Processing the exposed film follows
the normal photographic sequence of
developing, rinsing and fixing. Devel-
opment time depends on temperature;
there is a liquid crystal thermometer in
the kit and using this I found it easy to
ascertain the correct time for develop-
ment and soon had a crisp, high -contrast
copy of the master design drying beside
the sink. Incidentally, the kit includes
developing dishes, film, forceps and
plastic gloves (substantial ones, not the
flimsy throw -away kind supplied with
home perm kits).

Should the clear areas of the positive
show a slight mistiness, this may be
cleared by treating the film with the
special Clearing Solution. The film may
then be set aside to dry.

Photo -resist
At this stage it is necessary to prepare
the boards by coating the copper with a
photo -resist. This comes as a blue solu-
tion which is applied to the cleaned and
scoured copper surface using a plastic
sponge applicator. Coating must be done
in a semi -darkened room and the coated
boards must be stored in a light -proof
box. Coating was the operation I found
most difficult - especially obtaining an
even coating. However, this would pro-
bably become easier with practice; if I

failed to improve it is possible to buy
boards already coated with resist,
though these are rather more expensive
than ordinary boards. You can coat
several boards at once and keep them for
several months.

Making the PCB
When the film and coated boards are
dry, the next step is to find the correct
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TROUBLE SHOOTING CHART FOR PRODUCTION
OF PRINTED CIRCUIT BOARDS

FAULT CAUSE REMEDY

1. PHOTORESIST WILL
NOT 'TAKE' ON
PARTS OF BOARD

GREASY PATCHES ON
COPPER, PROBABLY
CAUSED BY HANDLING

CLEAN BOARD THOROUGHLY,
AVOID TOUCHING SURFACE
BEFORE COATING

2. DIRT BURIED IN
PHOTORESIST
COATING

(a) SURFACE OF BOARD
DUSTY BEFORE
COATING

(b) DUST SETTLING
BEFORE PHOTORESIST
COATING DRY

(a) INSPECT BY OBLIQUE
LIGHT. CLEAN WITH
LINT -FREE CLOTH

(b) DRY IN DUST FREE
CONDITIONS

3. BACKGROUND WILL (a) UNDER EXPOSURE
NOT CLEAR
COMPLETELY

(b) DEVELOPER EXHAUSTED
(c) DEVELOPER COLD

(a) GIVE MORE EXPOSURE
(sometimes an under -exposed
result can be saved by
slightly increasing developer
concentration).

(b) CHANGE DEVELOPER
(c) WARM TO 20°C

4. PARTS OF COPPER
WILL NOT ETCH

(a) UNDER EXPOSED
PHOTORESIST

(b) CONTAMINATED BOARD

SEE 3a) ABOVE

SEE 1 ABOVE

5. COPPER TRACKS (a) FAULT ON FILM MASTER
BROKEN AND (b) PHOTORESIST COATING
RAGGED TOO THIN

(c) GROSS OVER EXPOSURE
OR FILM MASTER NOT
DENSE ENOUGH

(d) DEVELOPER TOO STRONG

(a) INSPECT AND CORRECT
(b) APPLY THICKER COATING
(c) REDUCE EXPOSURE -

THIS MAY ALSO 'SAVE' A
THIN FILM MASTER

(d) USE WEAKER DEV. AND/OR
SHORTER TIME.

6. COPPER SPECKS
BETWEEN TRACKS
AFTER ETCHING

(a) DIRT ON EXPOSURE (a) CLEAN GLASS OR SCRAPE
FRAME GLASS OR SPOTS FROM FILM MASTER
FILM MASTER (b) SEE 2 ABOVE.

(b) DIRT IN PHOTORESIST COATING

7. PHOTORESIST (a) PHOTORESIST 'FOGGED' BY (a)
COMES OFF TOO MUCH EXPOSURE TO
COMPLETELY IN ROOM LIGHT OR DAY -
DEVELOPER LIGHT BEFORE OR AFTER

EXPOSURE
(b) DEVELOPER TOO STRONG (b)
(c) BADLY CONTAMINATED

COPPER SURFACE (c)

THE COATED BOARD
SHOULD BE PROTECTED
COMPLETELY FROM DAY-
LIGHT OR STRONG
FLUORESCENT LIGHT
FOLLOW RECOMMENDED
DILUTION
CLEAN BOARD THOROUGHLY
AND RINSE. TRACES OF
DEVELOPER OR ALKALINE
ON THE BOARD BEFORE
COATING WILL ALSO GIVE
THIS EFFECT.

exposure for the photo -resist. A coated
board is used for this; its coating can be
removed after the test and the board re-
used. The resist is sensitive to ultra-
violet radiation; you can use a UV lamp
or place the exposure frame outdoors in
sunlight. I used sunlight and found that
an exposure time of 20 minutes was cor-
rect. During this time the film is held in
contact with the coated board - make
sure the film is placed emulsion -side
down on the board!

On the first time of use, the resist -
developer solution has to be made up.
Although the manual and the labels of
each chemical container prominently dis-
play warnings of hazards of a general
kind ("avoid eye, mouth or skin
contact", "keep out of reach of young
children"), there was no reference to the
specific hazard of adding water to the
sodium hydroxide flakes. When sodium
hydroxide dissolves in water, a large

amount of heat is generated and the
solution becomes very hot; in fact the
bottle could become too hot to hold and
this should have been mentioned in the
manual. Luckily I was prepared for this
event and added the water gradually,
keeping the solution cool by holding the
bottle under a running cold tap. The in-
structions stated that the cap of the bot-
tle was to be screwed on securely, so I
did this. When the cap was released the
expansion of the air inside the bottle
caused an outrush, carrying with it a

spray of droplets of caustic soda solu-
tion. This could have damaged clothing
or furniture if I had not been holding it in
a sink at the time. Here we have an ex-
ample of the present pre -occupation
with blanket warnings covering unlikely
events (such as the 1 person in 10000
who might have a skin allergy to one of
the chemicals) or events which should
not occur (such as bringing up children

who think it within their rights to fiddle
with anything placed within their reach)
while overlooking a real source of
danger. It is a case of 'crying wolf'; my
chemistry set had no blanket warnings
yet I never came to grief! In this in-
stance, the making up of the developer
solution requires full specific warnings,
especially as the identity of the solution
is not disclosed. Adding water to flakes
generates excessive heat; to avoid over-
heating, the flakes should be added to
the water, a few at a time. But do not
touch the flakes with bare fingers!

Once the board is exposed, it is
developed for a few minutes. This
removes the resist from the exposed
areas (between tracks and pads), which
show up as bright copper. The unexpos-
ed areas remain covered and the resist
becomes black. I found that the recom-
mended development time was rather
short and that it could be trebled or
quadrupled to clear the copper area com-
pletely without danger of removing the
resist from unexposed areas.

Etching
The CM100 kit includes a complete PCB
etching kit almost identical to the Seno
System which was reviewed in HE
earlier this year. I have used the Seno
System for several years with good
results; it avoids any handling of the fer-
ric chloride etchant, which is very cor-
rosive, allowing the process to be safely
carried out in the kitchen. As in the Seno
Kit, the CM100 kit includes a pack of
neutraliser for solidifying the exhausted
etchant solution; the instructions for
safe disposal of the spent etchant were
comprehensive, and included clear warn-
ings of all possible hazards.

After cleaning the etched boards of
photoresist, you coat the copper with
the flux laquer provided. This refinement
protects the copper from atmospheric
corrosion and also assists the flow of
solder when the components are being
mounted. All you have to do then is to
drill holes for the components and ter-
minal pins (bits provided) and a perfectly
etched board is ready for receiving the
components.

Summing Up
This is a most comprehensive kit with
clear step-by-step instructions. It can be
considered to be good value for money.
Any person capable of assembling an
electronic cirucit should be able to use
the kit effectively and safely and enjoy
this new aspect of the hobby. Although
the process involves more stages (which
at least gives you something extra to do
to occupy your spare time) it has several
advantages over the other methods of
PCB preparation.

The CM100 Circuit Maker kit is manu-
factured and distributed by Electrolube
Limited, Blakes Road, Wargrave,
Berkshire RG10 8A W. Phone Wargrave
(073 522) 3014. Contact them for the
name of a retail supplier near you.
Recommended retail price is £69.95 in-
cluding VAT and handling. Our thanks to
Electrolube Limited for supplying the kit
which was the subject of this review.
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Selected stages in the
production of printed circuit
boards using the CM100 Circuit
Maker kit.

Developing and fixing the positive master film.

The copper -clad board is cleaned and the photo -resist solution
wiped on with a sponge applicator.

Exposing the auto -positive film to produce a film positive
master. The circuit layout can be from a publication, or your
own design.

After cleaning, small flaws can be touched -up with the
retouching pen.

The film master and resist -coated board are exposed to
transfer the layout to the PCB.
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The exposed board is developed to reproduce the circuit
layout.

After etching, the board is washed and dried and the remaining
photo -resist is removed to expose the copper tracks.

--..'
The universal exposure frame doubles as an assembly jig for
mounting components.

Etching the board in the sealed bag.

Coating the copper with a protective laquer/solder flux
solution.

Finally, the component leads are cropped, ready for soldering. HE
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RADIO RULES
Ian Sinclair

Modulation and other matters
NOW we're getting a bit closer to real
radio! This month, we're going to look at
AM transmitters; how they work, and
what's involved. We'll kick off with a block
diagram, Figure 1.

It shows a master -oscillator, which
could be crystal controlled if you are
operating on one frequency only, but is
more likely to be variable so that you can
use a number of frequency bands and be
able to shift frequency within a band, to
avoid interfering with somebody else. The
master oscillator may be followed by
buffers and multipliers, to generate the
correct frequency. The signal which is to
be modulated onto the carrier is your voice,
so a microphone is the starting point for
this signal, which is amplified and applied
to the modulator. The traditional position
for this kind of modulator is at the final
output (power amplifier) stage, where the
carrier is at its maximum amplitude.

It all looks fairly straightforward, as it
was, once, but with the increasing use of
radio wavebands, there are problems and
restrictions which have been attended to.
One restriction is 'input power', the
maximum permitted DC power fed to the
final amplifier (PA) stage for operation on
the popular amateur radio bands (between

3.5 MHz and 29.7 MHz) is set by
regulation at 150 W. This power level is
more likely to be achieved by the use of
valves,rather than transistors, in the PA
stage, but it must not be exceeded. That's
a legal restriction which isn't difficult to
keep to-but some other factors are more
of a worry. One major problem has been
TVI (Television Interference), particularly
on the older Band 1 frequencies between
45 MHz and 67 MHz, because these
frequencies lie in the range of harmonics of
the 14 MHz and 28 MHz amateur bands.

Harmonics, remember, are
frequencies which are multiples of the
operating frequency to which you are
tuned, and these are generated in
substantial quantities by any stage which
is not operating in pure Class A conditions.
Since the efficiency of a Class C final stage
is a particularly attractive feature of an AM
transmitter, the usual way of dealing with
the TVI problem is by filtering harmonics
from the output, between the final
amplifier and the aerial. Filtering will also
deal with another interference problem,
pickup by stereo amplifiers-though a lot
of this is due to poorly -designed and poorly
earthed stereo equipment which would
pick up anything around it!

The other major problem is frequency
stability. The operating frequency of the
transmitter must not stray outside the
limits of the amateur bands, but even
smaller changes of frequency are
undesirable because they can cause the
transmitter frequency to drift outside the
bandwidth of a receiver. Your transmis-
sions won't be popular if anyone who
wants to hear them has to keep retuning
his receiver! This isn't likely to happen with
crystal control, but if you want to be able to
roam over the amateur bands at will using a
simple Variable -Frequency Oscillator
(VFO) cirucit which is not crystal
controlled, frequency stability can be quite
a problem. In particular, if you want to call
up a station that you have been listening
to, you will have to 'net' to its
frequency -make your transmitter
frequency approximately equal to his.

VFO Not UFO
A variable frequency oscilLator is,
therefore, an essential part of an AM
transmitter for amateur use. Since the
frequency stability of the whole
transmitter is determined by the stability of
the VFO, this a stage on which a lot of
effort must be devoted

Circuitry is not the main problem. The
traditional Colpitts oscillator circuit (Figure
2) is one which still gives excellent results,
as do several other circuits, ancient and
modern-but a good circuit is not the
whole story. For the highest possible
frequency stability, components have to
be carefully constructed (eg inductors) or
selected leg capacitors) and the layout of

MASTER
OSCILLATOR MULTIPLIER

EXCITER

MIC

AERIAL

- MODULATOR
PA

AUDIO

Figure 1. A simplified block diagram or an
amplitude modulated (AM) transmitter.

NOTES:
RFC1,2 ARE RADIO FREQUENCY CHOKES
C1,2 ARE CENTRE TAPPED GANGED VARIABLE CAPACITORS

Figure 2. A Colpitts oscillator, suitable for
use as a VFO
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the circuit must be good; considerable care
is needed over the location of the VFO
within the transmitter.

Basically, the frequency of the VFO is
set, as we've seen earlier, by the L and C
values of the tuned circuit. How can these
vary? To start with, any change in the
dimensions of the coil will cause a change
of inductance, and thus a change of
frequency. A self-supporting coil is
unacceptable at frequencies below VHF
because they carry a lot of turns, and even
normally imperceptable vibration can
cause the coil to behave like a spring,
causing the oscillator output to be
frequency -modulated by the vibration!
Coils should be tightly wound on to low -
loss formers, preferably high-grade
ceramics, rather than being self-
supporting. If the coil is wound really
tightly, the turns will not shift as the wire
heats and expands; it's not a bad idea to
wind the coils with warm wire, so that the
coils will tighten as the wire cools! If,
however, you run the VFO section in a
place where the temperature can be raised
by, for example, a hot valve operating near
it, then expansion problems are likely.
Always use air -cored, as distinct from

I -12V

IN
(FROM 220k

OSC I LATOR I

Figure 3. A buffer stage using a
FET- this has very high input impedance
so that it places very little load on the
oscillator.

T12V

OV

OUT

OV

Figure 4. A frequency multiplier. The
transistor bias has been arranged so that
it is not quite conducting and it will
square off the sine wave input,
generating harmonics.

+12V
(WELL DECOUPLED)

NOTE:
01 IS 2N2631

Figure 5. A simple low -power transistor
PA stage operating in Class C.

ferrite coils (ceramic counts as 'air', in this
context because a coil with a metal or dust
core does not have a constant inductance;
the permeability of the core can be very
greatly affected by temperature and less
obvious effects, like sharp knocks.

Capacitance is the other half of a
resonant circuit. Some of the capacitance
is in the form of physical components and
we need to select high -quality capacitors,
such as silver -mica types. In addition,
though, there are 'invisible'
capacitors -the capacitance across
transistor terminals, for example, which
will vary as the temperature and the
operating voltage change, and the stray
capacitance in the circuit. The amount of
stray capitance is very much affected by
the circuit layout and vibration can cause
any such capacitance to vary; rigid
construction, with short thick connecting
wires, is very desirable.

One of the bonus features of the
Colpitts oscillator is that the main tuning
capacitors are placed across the transistor
base -emitter capacitance, so that it is
possible to arrange for these capacitors to
have a value much greater than the
transistor capacitance. When this is done,
any change in the transistor capacitance
has much less effect on frequency; the
transistor capacitance has been
'swamped'.

We can still find that changes of
frequency occur, however, as the circuit
warms up. One reason is that silver -mica
capacitors have a small positive
temperature coefficient. This means that
the capacitance increases as the
temperature of the capacitor increases,
there's nothing we can do to stop it. The
only measure we can take is to connect a
small ceramic capacitor in parallel with
each silver -mica, because ceramic
capacitors have a fairly large negative
temperature coefficient, meaning that
their capacitance values will decrease as
the temperature increases. The type of
ceramic has to be carefully chosen; some
have a very large variation of capacitance
with voltage, which can be troublesome to
the extent of preventing oscillation if all the
capacitance consists of such devices. One
refinement, which can be helpful, is to use
a stabilised voltage supply of the VFO.

If you are transmitting CW
(Continuous Wave, ie morse code) it is not
a good idea to 'key' the VFO, because the
interruptions can cause frequency drifting.
It is sometimes useful to make the VFO
frequency as low as possible, because a
low frequency is easier to keep stable.
Against this, there is the fact that a low
frequency VFO may need many stages of
multiplication following it, and any change
of frequency at the VFO will be multiplied,
also. There's no easy way out! Finally, one
last word on mechanical rigidity. One
component which is very diffficult to make
sufficiently rigid is the tuning capacitor.
Don't count your pennies here-buy the
best you can get, because a vibrating set of
plates on the tuning capacitor will make all
you constructional efforts quite useless. If
you are buying rather than constructing,
look inside the case and check the
construction round the VFO is rigid. Ask
around-fellow amateurs will tell you in no
certain terms if a make has a good
reputation or not!

Buffers And Multipliers.
Our problems aren't over yet. The VFO
signal must be passed on to the next stage
of the transmitter. Any circuit connected
to the VFO will have resistance (so that it
draws current) and capacitance (so that it
affects tuning) and so will affect the
frequency of the VFO. If, in addition, it
drains too much power from the VFO, it
can cause very large frequency changes,
even to the extent of stopping the VFO
from oscillating. The stage following the
VFO should, ideally, be a buffer operating
in Class A, with high input impedance
(impedance, not just resistance) and
comparatively low output impedance. A
typical buffer circuit is shown in Figure 3.

The VFO normally operates on the
lowest frequency band that is to be
covered, so that the higher band
frequencies have to be obtained by
frequency multiplication. As mentioned
earlier, this is accomplished by operating a
low -power Class B or C stage to generate
harmonics, and tuning the output of the
stage to the harmonic frequency that is
desired. You didn't think that these
amateur band frequencies came about by
accident, did you!

Multiplication implies that a separate
tuned circuit is needed, operating over the
whole of the required band (unless you can
adjust the multiplier tuned circuit each time
you alter the VFO). The most usual method
is to use a variable inductor(dust cored),
tuned by stray capacitance to around the
middle of the band, as shown in Figure 4.
The 'really critical tuning problem is that of
the VFO.

The Power Amplifier
The combination of VFO, buffers and
multipliers is often known as the 'exciter'
stage, because it exists simply to generate
the frequency which will be used by the
power amplifier (PA), the output stage of
the transmitter. The design of most AM
transmitters provides for modulation of
this particular stage, so that PA and
modulator can be considered together.

It's here that many of you may have to
move into unfamiliar territory. Though
transistors can offer useful output powers,
very careful construction and design is
needed for really high power output. The
main problem with transistors is that even
a momentary overload (one cycle!) can kill
a transistor; valves are very much more
tolerant. Overload for a transistor can be a
current overload, blowing out a junction, a
voltage overload, with the same effect, or
a thermal overload, causing a junction to
overheat. Transistor PA circuits demand a
lot of attention to efficient heatsinks and
mechanical construction, as well as to
derating of the transistors. Derating means
that the maximum power that a transistor
can handle is greatly reduced when the
transistor is working near its limits of
frequency, voltage or temperature. This
derating can be very considerable; a
transistor which is rated at 40 W in ideal
conditions (the conditions that the
manufacturers quote-sometimes called
infinite heatsink conditions) may be
capable of 10 W or less under actual
operating conditions. Features such as
circuit layout and careful impedance
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+BOOV
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-150V BIAS

Figure 6. A high -power Class B transistor PA. The step-up and step-down auto -
transformers are 4:1 ratio and are wound on small ferrite cores, using only a few
turns of wire.
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Figure 7. A push-pull valve output stage. Maximum permitted power can be easily
acheived with a simpler one -valve stage.

matching of the PA to the aerial are very
much more critical for transistor PA stages
than they are for valve stages, because
unless the RF power from the PA is all
absorbed by the aerial, it will be reflected
back and will cause overheating of the
transistor.

Transistor Power Amplifiers
Transistors are particularly useful as power
amplifiers for low powers (25 W or less)
and where mobile operation is needed,
since operation from a 12 V battery does
not cause any design problems. The
transistor type must be carefully selected
because the construction of a transistor
which is intended to deliver medium power
output at high frequencies is quite different
from the construction that serves well for
audio frequencies. The US type of '2N'
transistor coding gives no clue about the
purpose of a transistor, whereas the
European system is more informative; any
transistor suitable for RF power will carry a
set of code letters starting with BL, where
B indicates silicon, and L means that the
transistor is intended for RF uses. These
letters may be followed by X, Y or Z, and
then a number.

One important point of safety needs

to be stressed here: NEVER, under any
circumstances, cut open a transistor of
this type. One major problem in designing a
PA transistor is heat dissipation; many
designs make use of a remarkable material
called beryllium oxide, which is a good
electrical insulator but also a good
conductor for heat (a combination usually
said to be impossible).

Beryllium oxide, however, is one of
the world's nastiest poisonous materials,
especially if it's powered (as it would be if
you were to saw through it). One speck of
this substance in your lungs, and you
should see to your last will and testament.
In general , transistors which make use of
beryllium oxide come with disposal
instructions which specify where the
defective transistor must be sent.
Disregard this at your peril.

The lower the output power, the
simpler the circuit, so for a few watts,
circuits such as the one illustrated in Figure
5 can be used. The input is a series
resonant circuit using the transistor's
base -emitter capacitance as part of the
series tuning capacitance. The output uses
a choke load, with a filter of the type called
a pi filter (from its shape, like a Greek letter
pi), tuned to pass the frequency of
transmission and reject harmonics-it's a

MODULATION %= (V-) x 100

Figure 8. Calculating modulation
index-this method requires the use of
an oscilloscope.

low-pass filter, in fact. The pi filter also
provides impedance matching between
the output stage and the aerial.

Things start to get difficult when
higher powers are needed. It is possible to
get transistors which will operate at higher
power levels in the lower frequency bands,
but they are much more difficult to work
with. To start off, the very large currents
that flow when high -power transistors are
used will call for well -stabilised and
decoupled power supplies. At these
current values, though, transistors have
very low input and output impedances;
unlike ordinary Class A preamp circuits,
values of only a few ohms are common.
We can't use the pi -network filter at these
impedance levels, because the values of L
and C that would be needed to match the
low impedances would be highly
impractical.

What has to be done, therefore, is to
use matching transformers; wideband
auto -transformers in fact, as shown in
Figure 6. These step-down the signal
voltage at the input and step up the
current, so transforming the impedance to
the correct level, and a similar device
performs the opposite action at the output.
The transformers are very different in
construction from conventional AF, IF, or
RF transformers, and usually consist of a
few turns of wire with the primary and
secondary wound together (bifilar
winding) on a core, to ensure tight
coupling. Their design and construction is
one of the hardest tasks in all amateur radio
so the beginner should stick to ready-made
components-even with experience, you
can become badly unstuck and lose a
valuable transistor through mismatching,
or find yourself causing disasterous
interference.

Valve PA Stages
High power (150 W) PA stages using
valves are so simple, by comparison with
transistor high power stages, that it isn't
surprising that most designers prefer
valves for such purposes. There are
complications, however, including the
need for a comparatively high voltage
power supply (350 V to 1000 V), and a
heater supply which will require
decoupling with low -resistance chokes
and capacitors.

A typical high -power valve PA stage is
shown in Figure 7. It uses a push-pull
circuit of the type that can also be used for
linear amplifiers for CB, in countries where
this is permitted. The design is simple, and
the inductors are straightforward to
construct, with few really critical points of
construction or of setting -up. HE
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ELECTRONICS
EMPORIUM

EASILY REACHED BY READERS
IN YORKS Et LANCS

Vast range of bargains in stock includes Diodes,
Heat Sinks, Thyristors, Bridge Rectifiers, Resistors,
Capacitors, Terminals, Connectors, Relays,
Switches, Wire and Cable, PCBs, Transformers,
Measuring Instruments, Nibbler and other Hand
Tools.

Ex-M.O.D. Surplus: Cambridge A.C, Test Sets,
Savage Amplifiers, Digital Voltmeters, Oscillo-
scopes, Oscillators, Power Supplies, Gyroscopes,
Propeller Test Rigs and other equipment and
components.

A.C. TOWNLEY LIMITED
Harehill, Todmorden,

Lancs OL14 5JY
(Off the A646

Todmorden-Burnley Road
Open Monday to Friday 8.30 a.m. to 5.30 p.m.

Saturday 9.00 a.m. to 1.00 p.m.
Tel Todmorden 4931 1070 681 4931)

COMPUTER COMPONENTS
Part 1-9 10-49 50 + Low profile
2101 1.16 1.04 0.95 DIL Sockets
2114 200ns 1.05 0.95 0.85 Double side wipe
4116 250ns 0.80 0.70 0.60 08 pin 0.07
4118 250ns 3.10 2.80 2.65 14 pin 0.09
4816 100ns
BBC Micro 3.00 2.75 2.62 16 pin 0.10
6116 Rams 4.50 4.10 3.70 18 pin 0.12
6502 3.98 3.70 3.35 20 pin 0.14
2716 5 volt 2.20 2.10 2.00 24 pin 0.17
2716 3 rail 5.90 5.45 4.70 28 pin 0.20
2732 4.00 3.70 3.35 40 pin 0.30
2532 4.00 3.70 3.35

Transformers Et PSU's, Prices on Application
Mail Order, please add 45p pEtp and VAT at 15%

Credit Card available soon
WOODFIELD SYSTEMS

1 Coedcae Road, Abertridwr, Caerphilly, S. Wales
Tel: 0222 830934 24 hour answering service

Goodmans Fane Richard Allan Celestion Altai
Multimeters &
Accessories

UK P/P 65p or £1.00 for two
KRT 100 12 range pocket
1K/volt £4.95
NH55 10 range pocket
2K/volt £5.95
NH56R 22 range pocket
20K/volt £10.95
YW360TR 19 range plus hfe
test 20K/volt £14.95
5T303TR-21 range plus hfe
test 20K/volt £17.95
TMK500 23 range plus 12
adc plus cont. buzzer

£23.95

He Queasy
amok..
r 25W to

sow
10" 26W to

100W
12' 30W to

200W
15" 100W to

250W
It 100W to

350W

CROSSOVERS
2 way 100W
3 waY 100W
4 way 80W

PIELO ELECTRIC
TWEETERS

PIEZO MORE, TWEETERS
Us to 100 wan. oael No
ow: rwwr. Ws. Noma.

tot, tlawd Mown In

woe. now Lwoo an. al
tesseto oou, are.
WwWwot ,rwwWWW

Roaw Flow Stara

Scam 4m MOO
nw

tea ch.... MAI
Analownt teach...

new
8 ohm
8 ohm
8 ohm

Power Amplifier Modules loow '0200W
Stockists of leading makes of Disco Units
& Lighting Equipment.

CITRONIC, FAL. TK, ICE,
OPTIKINETICS, PLUTO.

SEND LARGE SAE FOR LIST
ALLOW 10 DAYS FOR DELIVERY

All pre. owl,. VAT et /SW Meil Orden welcome.

ILJSICPAFT
E 303 EDGWARE. RIB:.

LONDON 4,1 2 E fYt; AM,
f LLEPHONE 01 402 9729 01 402 MB

CNC 10 PCB HOLDER
Ideal for small scale production, testing, research, service
engineers, education and the home constructor.
The CNC 10 has a board capacity of 8" x 8" and longer
boards (maximum 8" wide) may be accommodated since
they can project beyond the ends of the rails.
Adjustment of the board rails is extremely simple and they
are locked in the desired position by one central locking
clamp. A further clamp enables the PCB, when in position,
to be rotated through 360 degrees and locked in the
required position.
An optional foam pad is available which enables a number
of components to be inserted prior to soldering. Pad size 8"
x 8".

CNC 10: £16.10 INC. VAT
FOAM PAD a- CLIP: £5.64 INC. VAT
Please add Cl .50 to cover postage.
Available direct from the manufacturer:

CARLTON NICHOL Et CO. LTD.,
GOLDKEY INDUSTRIAL ESTATE,

KELVEDON ESSEX

DESOLDERI NO TOOL Make life easy with this superb anodised high suction desoldenng tool.
Essential for desoldering multi hyphen lead e.g. transistors IC's. Especially handy for the
experimenter and service engineer. Eliminating damage to PCB's and components. £4.45 +
VAT Spare teflon nose 85p + VAT.
JAPANESE TRANSISTORS Equivalents available for most types. Please call, phone or
write.
LOW COST VERSATILE MULTIMETER.
THE MIGHTY MINI MULTI -TESTER. Ideal for beginner and service engineer
(fits into shirt pocket) DC and AC voltage ranges: 10V, 50V, 250V, 1000V. DC
current range 100mA. Resistance: two ranges 0-1M OHMS 160 OHMS CENTRE
SCALE). DECIBELS - 10 to 22 DB m arc scale. Overload protection,
complete with battery leads and instructions.iror £5.66 -I- VAT.
ORDER FORM (ORDERS ON PLAIN PAPER ACCEPTED)
Name

Address

Desoldering tools at £4.46 = C
Spare Teflon noses at 669 =

Mighty Mini Testers at £5.1:6 =

Postage, packing and insurance at 60p per one device, 25p for each additional device 'e
Subtotal C

Add 15% VAT C

I enclose cheque no/P.O. no
Alternatively please credit my VISA/ACCESS/AMERICAN EXPRESS No.
Signature
This offer applies to UK only. Please allow 7-10 days delivery. Overseas customers please do not add
VAT but allow to cover postage. TRADE ENQUIRIES WELCOME.

CRICKLEWOOD ELECTRONICS LTD.
40 Cricklewood Broadway, London NW2 3ET. Tel: 01-452 0161

NICKEL CADMIUM BATTERIES
AA IHP7) SUB C C.1HP11) 'C' (HP11 I 'Cr' IMP2) PP3
0 5AHr 1.2AHr 1 65AHr 2.0AHr 4 OAHr 0 lAHr

1-24 10 85 C1.38 01.69 £2.25 02.97 03.79
25-49 [0 .75 C1.28 £1.58 £2.10 C277
50-99 00 65 [1.24 C1.52 02.02 02.67
100 up CO 59 [1.15 E1 41 C1.87 C2.47

All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells lexcePt
PP31 are supplied complete with solder tags and are 'VENTED' devices suitable for fast charge

CHARGERS - single or dual 10/P to charge PP3 AA or SUB 'C' cells in 1 2- 14 hrs (chargers will
charge C. and '0' cells but with longer charging time). Units supplied complete in plug top case
with flying leads. Number of cells 110 mad) in series and type must be specified for each re
quaed 0,P when ordering

SINGLE 0/P CHARGER £5.04
DUAL 0/P CHARGER £5.72

TRANSFORMERS - as used in charger; 2 . 12 volt 0.25 amp secondaiys 240v priinarv. fug
connections ft .57 each
Data and charging circuits free with
orders over f 10 otherwise 30p post
P6 P 10% it order less than C 10, 5 S. if

order ()eel CIO Pr;ces DO NOT
INCLUDE VAT and I h,S ShOuld be added
to the teal order All advertised goods
are ex -stook arid normally dekostcrien
wahin 7 days

Cheques. P.0 's Mad Order to

SOLID STATE SECURITY,
Dept. (PE), Bradshaw Lane,

Palbold. Wigan. Lancs.
Telephone 02576-3018
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MASTER ELECTRONICS NOW!
The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory,

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:
Build a modern oscilloscope
Recognise and handle current electronic

components
Read,draw and understand circuit diagrams
Carry out 40 experiments on basic

electronic circuits used in modern
equipment

Build and use digital electronic circuits
and current solid state 'chips'

Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi -F i and microprocessor/computer
equipment.

NewcJob?NewCareer?NewHolty?GetintoElectronicsNow!
(FREE!
ICOLOUR BROCHURE

I

I

Please send your brochure without any obligation to I am interested in: H E /1 0 /8 2 I
NAME

ADDRESS

I I COURSE IN ELECTRONICS
as described above

I
I RADIO AMATEUR LICENCE
I MICROPROCESSORS

I

I

OTHER SUBJECTS

I

LiiiiihNationamadiosemectronics School Reading,Berks.RG17BR 1

BLOCK CAPS PLEASE

LOGIC COURSE

EXPO DRILLS
KITS TOOLS ACCESSORIES

EXPO

The Expo Pin Chuck
and Wishbone Drill
Sharpener are a must
for all small
engineering. The Pin
Chuck comes
complete with three
Steel Collets and
Tommy Bar, and the
Wishbone with Eye
Glass Gauge, Stone,
and four Collets in
attractive presentation
box, competitively
priced at £4.60. Incl.
VAT, for the Pin
Chuck, and £7.00. Incl.
VAT, for the
Wishbone, available
from ourselves or any
good Model Shop.

Why not send 35p for our illustrated Leaflet of
Small Precision Drills, Burrs, Reamers, Grinder
& Polisher, from 0.6mm to 3.0mm.

Expo (Drills) Ltd. Clock Tower Works
Warsash, Southampton, Hants
Tel: Locks Heath 104895183966

Quality
Bench Power

Unit Kitcolon'Fully punched, two
steel case

Electronic 0/L and S/C
protection

a

Build yourself this professional
specification bench power unit.
You will have a development tool
as good as units sold to research
laboratories and industry at more
than twice the price.
The Kit comes complete with
pre -punched, painted and
silk-screened steel case, full
assembly and setting -up
instructions and every item
necessary to complete the unit
as shown.

Switched metering for
voltage and current

Variable 2.5- 30V D C

Full 2i9 throughout range

High Stability-
Professional Specification

£35.00
+£3 35 post and packing

+£5 75 VAT Also available
fully built up and tested at £59

+£3 35 post and packing
+£935 VAT

Allow 14 days delivery
Send cheque or Postal Order to

GRENSON ELECTRONICS LIMITED
High March Rd, Daventry, Northants,
NN11 4HQ. Telephone: 03272 5521
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THE HE BOOKSHELF is the easiest way to build up your library of

DIRECT TO
electronics books. Order today to have these top titles delivered

YOUR DOOR.

50 IFETI Field
Effect Transistor
Protects

Counter Drive,
and
Numeral Dein',
Propece,

IC LM3900
Projects

52 PROJECTS
USING IC741 f 1.25
More than 50 ways
of using the
ubiquitous IC741.

50 IFET) FIELD
EFFECT
TRANSISTOR
PROJECTS f 1.75
Contains a wide
range of projects, all

TbarasnesdisotnorFsield Effect

COUNTER DRIVER
AND NUMERAL
DISPLAY PROJECTS
f 1.75
Features many varied
projects using
numeral displays.
counter and driver
ICs.

RADIO CIRCUITS
USING IC's £1.35
All you need to know
about using IC's for
AM or FM reception.

IC LM3900
PROJECTS £1.35
Provides the ground
work for simple and

more advanced uses

of IC LM3900.

PRACTICAL
CONSTRUCTION OF
PRE -AMPS, TONE
CONTROLS, FILTERS
AND ATTENUATORS
E1.45
Contains practical
designs for use with
homecon ostrructed
equipment
commercial modules.

Beginners Guide
to
Microprocessors
and Computing

BEGINNERS GUIDE
TO
MICROPROCESSORS
AND COMPUTING
£1.75

programming.

pi
binary pintroduction
operation

arithmetic,
to

marine
la

IC 555 PROJECTS
£1.95
The 555 timer users
'Bible'

CHOOSING AND
USING YOUR HI-FI
f 1.65
Concise information
for all hi-fi
enthusiasts.

ELECTRONIC GAMES
f 1.75
Amusing electronic
games which can
easily and
inexpensively be
constructed by the
enthusiast.

ELECTRONIC
HOUSEHOLD
PROJECTS £1.75
Packed with circuits
for projects that can
be used in or around
the home.

A
MICROPROCESSOR
PRIMER £1.75
A painless approach
to understanding
computers and
computing.

To receive your books you have only to fill in the form below and send it, together with your payment, to the address stated.

Practical
Computer
Experiments

REMOTE CONTROL
PROJECTS f 1.95.

many01

control.

informationati on

ELECTRONIC MUSIC
PROJECTS f 1.75
Many practical
circuits for less
complex items of
electronic music
equipment.

ELECTRONIC TEST
EQUIPMENT
CONSTRUCTION
£1.75
How to build and use
a wide range of test
equipment for the
hobbyist.

POWER SUPPLY
PROJECTS £1.75
Packed with circuits
for building various
kinds
supply.

SINGLE IC
PROJECTS f 1.50
Easy to construct
projects based
around a single IC.

Electronic
Protects Using
Solar Cells

ELECTRONIC
PROJECTS USING
SOLAR CELLS El .95
A range of practical
applications using
silicon solar cells.

VMOS PROJECTS
f 1.95
Contains a number. of
varied and interesting
projects using VMOS
power FETs.

DIGITAL IC
PROJECTS £1.95
Simple and advanced
projects based on
digital ICs.

INTERNATIONAL
TRANSISTOR
EQUIVALENTS
GUIDE £2.95
Find possible
equivalents for a
popular user -
orientated selectionorientated selection
of modern
transistors.

HOW TO USE OP -
AMPS E2.25

calculations.sAl

source
circuitsyrco

about
book

designotof

knowa

Please allow up to 21 days for delivery This offer applies only within the U.K Prices may be subject to change without notice-----------------------------------------
SEND TO: HE BOOKSHELF, 513 London Road, Thornton Heath, Surrey CR4 6AR.

I am enclosing my Cheque/Postal Order/
for: (delete as necessary)

£ ----- (Made payable to A.S.P. Ltd)

B°oks Required

VISA
11.1111110 OR Debit my Access/Barclaycard

(delete as necessary)

PRACTICAL
COMPUTER
EXPERIMENTS

1.75
Build and examine a

number of basic
computer circuit
elements.

AUDIO PROJECTS
£1.95
Clear information on
how to build pre -
amps, mixers, power
amps, tone controls
etc.

Please use BLOCK CAPITALS and include post codes.

Name (Mr/Mrs/Miss) ----------------------------
(delete accordingly)

-

Address..........................................

........................
r

..........................

..................................................
Signature ........................ Date ..........
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TUNMET
ISOWN T. FACTS

r-

BACKNUMBERS
February 1980 September 1980
Passion Meter, Win Indicator, MicroMixer, Reaction Tester,
Short Circuit Special, Kit Review Guitar Phaser, Development
Special, Into Electronics Timer, Teletext Explained, Into
Construction Part 1. Digital Electronics Part 1.

May 1980
MiniClocks, 5080 Preamp, Model
Railway Track Cleaner, 5080
Loudspeakers, Loudspeaker
Crossover Design, Radio
Controlled Model Survey.

June 1980
Microbe Radio Control System,
Egg Timer, Two Watt Amplifier,
Fog Horn, Short Circuits, LEDs
and LED Displays.

July 1980
Sound -Operated Flash Trigger,
18+18 Car Stereo Booster,
Hazard Flasher, Electronics in
Photography, Electronic
Espionage, Piezo Electricity.

August 1980
EquiTone Car Equaliser, Pass -
The -Loop Game, Gaztec Gas
Detector, OP -Amp Checker, In -
Car Entertainment Survey,
Introducing Microprocessors.

October 1980
Kitchen Timer, Tug 'o' War
Game, Light Dimmer, Freezer
Alarm, Intruder Alarm,
Temperature -Controlled
Soldering Iron.

January 1981
Car Rev -Counter, Bench
Amplifier, Sound -Into -Light
Converter, Chuffer, Electronic
Games reviewed.

February 1981
Heartbeat Monitor, High -
Impedance Voltmeter, Medium
Wave Radio, Two -Tone Train
Horn, Audio Signal Generator.

March 1981
Public Address Amplifier,
Windscreen Wiper Controller,
Bicycle Speedometer,
Photographic Timer,
Microcassettes.

April 1981
Pre -Amplifier Part 1, Super
Siren, Guitar Tremolo, Russian
Roulette Game, Doorbell
Monitor, Anatomy of a Space
Shuttle.

May 1981
Electronic Organ, Voice -
Operated Switch, Infra -Red
Controller, Pre -Amplifier Part 2,
Audio Millivoltmeter.

June 1981
Power Amplifier Part 1,
Continuity Checker, Envelope
Generator, Early Radio, Gadgets,
Games and Kits Supplement.

July 1981
Burglar Alarm, Doorbuzzer,
Treble Booster, Electronic Aids
for the Disabled, Power
Amplifier Part 2.

August 1981
Electronic Ignition,
Thermometer, Electronic Organ
(final part), RPM Meter, Bench
Power Supply, Radio Control
Survey, Into Electronic
Components Part 1.

All of the 1980 issues, except January and April, are still available together
with the remaining issues from 1981.

Sec
Alarm

All backnumbers cost £1.25 each. For those of you who only want copies of articles, we
do offer a photocopying service. Each copy costs £1.25 and information as to its title and
publication date should be given. Ordering backnumbers and photocopies could hardly be

easier, just fill in the coupon, cut it out and send it to:

Hobby Electronics,
145 Charing Cross Road,

London WC2H OEE

Please remember to mark your envelope with the service you require,
BACKNUMBERS or PHOTOCOPIES,
otherwise our mailroom won't like you.

HOBBY ELECTRONICS
BACKNUMBER ORDER FORM
Please send me the following items:

NAME

ADDRESS

Back issues at £1.25 each

I enclose £
LCheques and Postal Orders should be made payable to ASP Ltd.

HOBBY ELECTRONICS
PHOTOCOPY ORDER FORM
Please send me the following items:

NAME

ADDRESS

Photocopies of in the

issue at £1.25 each

I enclose £
Cheques and Postal Orders should be made payable to ASP Ltd.
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Breadboards
A simple wide-ranging VCO design.

THOSE of you that read last months
Breadboards will have noticed we're
offering a financial incentive for any
designs you send, and that are printed.
Each circuit (with accompanying text)
will earn you the princely sum of five
pounds. So, whilst we're sorting out the
best ones received so far, we've done a
bit of head scratching and come up with
some more circuits of the home grown
variety.

This is a voltage controlled
oscillator (VCO) with a wide frequency
range, which uses a transconductance
op -amp. The other is a logical probe or
two, for checking states in TTL or CMOS
circuitry. Both the probe's and the VCO
need very few components, apart from
the ICs, so they shouldn't take long to
wire up. Furthermore, all three chips
contain at least two devices, leaving you
something to expedriment with...and we
want to see the results, remember!

A voltage controlled oscillator convert's a
varying voltage into a varying frequency
-this principle underlies the operation of
modern synthesisers.

Our VCO is based around half of the
LM13600, which is a relatively new IC
containing two operational
transconductance amplifiers. Each
amplifier features a control input,
linearising diodes (allowing high input
levels) and a push-pull output. These
eliminate the need for complicated
external circuitry, in most applications
and this is certainly true of our circuit . It
requires only seven other components
and a control voltage (here taken from
RV1 in series with R4 and D3) to operate
as an oscillator in the range 25-1900
Hertz.

The frequency of the output is
determined by the current passing
through R3 into pin 1. This can be
anything from a few microamps up to a
milliamp or so, thought the range will be
restricted by other factors such as output
power and supply voltage. Our VCO
required a bias current of between
100uA and 1 mA, provided by the
potential divider RV1, R4 and D3-the
diode ensuring a minimum control
voltage of OV7. Negative feedback is
supplied by R2 to the inverting input, pin
4. This controls the gain and therefore
the output level. If you want variable
output then replace R2 with a 10k
resistor in series with a 100k pot. The
non -inverting input is connected to two
level clamping diodes D1 and D2, which
prevent overloading from the positive
feedback through C1. The value of C1
determines the range of frequencies that
can be output, so you should experiment
with different capacitors, to to a few C
hundred picofarads.

R2
56k

R1 NCO
2k2

ID1 =D2

3

C1
10n

R3
15k

'FREQ'

RV1
100k
LIN

R4 R5
1k 5k6

D3

NOTES:
IC1 IS 13600
D1,2 3 ARE 1N4148

Figure 1. Circuit diagram for the VCO.

-9V

OUTPUT ni

ov
A

+9V

RV1
(WIPER)

Figure 2. The breadboard layout for the Voltage Controlled Oscillator.

The 13600 can be powered from a
wide variety of supplies in the range _t 2
to _t 22 volts. Current consumption in

(REV1

RV1
(END)

0 +9V

0 OUT

0 OV

0 -9V

our circuit Lt 9 V) was around 6mA per
rail; the output, 14 V peak -to -peak, is a
flattened triangle wave.

Hobby Electronics, October 1982 75



BRITAIN'S LEADING EXHIBITION FOR ELECTRONICS ENTHUSIASTS

IE
   
  

10-14 NOVEMBER 1982 at:
ROYAL HORTICULTURAL SOCIETY'S NEW HALL
GREYCOAT ST, WESTMINSTER, LONDON SW1.

* COMPUTERS
* AUDIO
* RADIO
* MUSIC
* MAGAZINES

I

MORE
COMPREHENSIVE
THAN EVER BEFORE:

* LOGIC * KITS
* TEST GEAR
* C.B.
* GAMES
* BOOKS

* COMPONENTS
* DEMONSTRATIONS
* LECTURES
* SPECIAL OFFERS

SPECIAL TICKET OFFER
For the fifth consecutive
year BREADBOARD is
back with even more to
offer electronics
enthusiasts.

BOOK
NOW

This is the best OFF (OFFER ENDS SEPTEMBER 30th)

opportunity to update r.
yourself on all the latest SPECIAL ADVANCE BOOKING PRICE

equipment, ideas I ADULTS £1.50 - STUDENTS/SENIOR CITIZENS ft

and developments.
COME AND SEE
THEM IN ACTION.

Book your tickets now
at this special low rate.

PLEASE SEND tickets Of1.50 and tickets On.
I enclose cheque/P.O. for

NAME
ADDRESS

Send to: BB 82, Argus Specialist Publications Ltd,
145 CHARING CROSS ROAD, LONDON WC2H OEE.

1=1 MINI IMO II= 111111 IME Mill EMI IM
THE EXHIBITION YOU CAN'T AFFORD TO MISS
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H E PC B S E RV I CE /Reapc18,Bmade ,

If Readers!

.. .7!

I

PRINTED CIRCUIT BOARDS (PCBs) for HE projects have often represented an /
obstacle for our readers. Some of you, no doubt, make your own .
but our PCB Service saves you the trouble. . .............

NOW you can buy your PCBs direct from HE. All (non -copyright) PCBs will be available
automatically from the HE PCB Service. Each board is produced from the same master as
that used for the published design and so each will be a true copy, finished to a high stan-
dard
Apart from the PCBs for this month's projects, we are making available some of the
popular designs from earlier issues. See below for details. Please note that only boards for
projects listed below are available: if it isn't listed we can't supply it.

September 80 July 81 Echo-Reverb £5.81
Guitar Phaser £1.97 Organ 3 £6.00 Cable Tracker £2.21
Development Timer £1.80 Organ 4 £6.00 June 82
Bench PSU £2.93 Ultrasound Burglar Alarm £2.53 Power Supply Design £2.64
October 80
Nobel! Doorbell £2.64

August 81
RPM Meter £1.77

Auto-Wah
Auto Greenhouse Sprinkler

£3.58
£3.88

Intruder Alarm £2.51 Thermometer £1.67 Telephone Timer
Tug 0' War £2.65 (Set of Two) £7.39
November 80
Memory Bank Synth:

Mainboard PCB
Keyboard PCB

Party Grenade (set of three)
Double Dice

£3.31
£3.60
£3.47
£2.95

September 81
Power Pack
Reaction Tester Game
'Diana' Metal Detector
October 81
Combination Lock

£1.69
£1.71
£3.31

£2.65

July 82
Tanover
TVI Filter
Computer PSU
Solar Radio

£2.31
£2.17
£8.72
£2.15

December 80 November 81 August 82
Stereo Power Meter £2.83 Sound Torch (Set of Two) £5.31 Digital Millivoltmeter
January 81 December 81 (Set of Two) £4.82
Car Rev Counter £2.99 Pedalboard Organ £5.97 Audio Analyser
February 81 January 82 (Set of Two) £12.30
Heartbeat Monitor £2.53 Intelligent NiCad Charger £3.04
Audio Signal Generator £2.47 September 82

March 81
Steam Loco Whistle £2.65

February 82
Relay Driver
Mast -Head Amp

£2.20
£1.31

Signal lights
Main Module £2.34
Junction Module £2.27

April 81
Super Siren
Russian Roulette Game

£1.97
£1.60

March 82
Digital Dice

April 82

£1.95 ZX PCB
Slot Car Controller

£3.75
£1.99

May 81 Digital Capacitance Meter £4.73 October 82
Voice Operated Switch £1.67 Dual Engine Driver £3.37 Flash Point Alarm £2.31
Organ 1 £4.64 Bike Alarm £2.64 Negative Voltage Generator £1.57

June 81 May 82 Squelch Unit £2.77
Envelope Generator £1.87 Digital Thermometer
Organ 2 £2.53 (Set of Two) £5.31

PLACE an order for your PCBs using the form below (or a piece of plain paper if you prefer not to
cut the magazine), then simply wait for your PCBs to drop through your letterbox, protected by
a Jiffy bag.

HE PCB Service, Argus Specialist Publications Ltd, 145 Charing Cross Road, London WC2H OEE
I enclose a cheque/Postal Order made payable to ASP Ltd,
for the amount shown below Price. Boards Required Price
OR

I wish to pay by Barclaycard. Please charge my account number

VISA
OR

I wish to pay by Access. Please charge to my account number

SIGNATURE

NAME
(BLOCK CAPITALS)

ADDRESS
(BLOCK CAPITALS)

Please allow 21 days for delivery

Add45ppErp

Total Enclosed £

0.45
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MIGHTY NINETY PACKS
SUPER VALUE PACKS ALL AT 90p each

BUY SIX PACKS AND GET A SEVENTH FREE
Please add 20p per pack postage

Please allow 7 days delivery.

MN2. 200 J & I -watt Resistors.
MN3. 100 1 & 2 -watt Resistors.

M614. 50 Wirewound Resistors,
MNS. 100 metal oxide Resistors. 1%, 2% and
5%.
MM. 12 asstd potentiometers.
MN). 25 asstd skeleton preset Resistors.
MNB. 50 asstd Electrolytic Capacitors.
MN9. 100 asstd Ceramic Capacitors Pite. disc.
tub and monolythic etc.
MN10. 100 mixed capacitors. Polyester,
Polystyrene, Metallised, Radial and Axial types.

MN11. 20 asstd Silver Mica Capacitors.
MN12. 8 Tantalum Bead Capacitors (useful
values/.
MN13. 20 asstd Transistors. BC, 2N Seri. +
Power etc.

MN14. 40 IN4148 Diodes.
MN16. 20 min. wire -ended Neons.

MN17. 2 12.volt Relays. Ex nearly new equip.

MN19. 15 P.C.B. mounting M.E.S.
lampholders.

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. 300 asstd screws, nuts, washers, sell -
tappers etc.
MN25. 80 Assoc. rubber grommets.
MN29. 75ints equipment, wire, asstd colours
and sizes.

MN30. 3 x 2mm length, 3 core, mains cable.
MN32. 15 30pF Beehive trimmers.
MN34. 25 min glass reed switch.

MN35. 10 asstd switches, toggle, slide, micro
eta.

MN36. 10 sub -min SP, C/O slide switch.
MN37. 10 asstd audio connectors. Din phono
etc.

MN40. 50 Polystyrene capacitors.
MN46. 35 asstd diodes Zener, rect, signal, swit-
ching.
MN46. 15 asstd Zener diodes.
MN48. 200 items 4BA asstd length screws,
nuts & washers.
MN49. 200 items 6BA asstd length screws,
nuts & washers.
MN50. 3 pieces of veroboard useful sizes, min
total 35 sq inch.
MN61. 10 x 0.2' red LED.
MN52. 10 x 0.125" red LED.
MN53. 20 x 0.1 mfd 25v ceramic disc caps.
MNR4. 20 x 0.1 mfd 25v ceramic disc caps.
MN56. 10 watt audio amp board with circuit.
MN56. 10 14 pin low profile IC skt OIL.
MN57. 10 16 pin low profile IC skt DIL.
MN60. 10 asstd TTL IC's.
MN63. 50 mixed polyester caps C280, Siemens
etc.

MN64. 5 Press to make min switches.
MN68. 200 asstd veropins, turret tags, PCB
pins etc.
MN69. 4 min push to break switch.
MN70. PCB with push SW with attractive
chrome plastic knobs 1 x BD241, 1 BC300.
2 x 8C237, 1 x BC204, 4 x 1N4002, 2 x
CMOS 4025, 200mm fuse holder r- 22
resistors, capacitors, diodes etc.
MN71. IZN414 RADIO IC.

CHORDGATE LIMITED
RETAILER SHOPS AT

75 FARRINGDON ROAD, SWINDON, WILTS.
Tel. (0793) 33877

21 DEPTFORD BROADWAY, LONDON SE8

Send for my CATALOGUE ONLY 75p
(plus 25p post/packing)

My VAT and postIpacking inclusive prices are the
lowest. All below normal trade price - some at only

one tenth of manufacturers quantity trade.

See my prices on the following:

CAPACITORS . . . ELECTROLYTIC; CAN, WIRE END, TANTALUM, MULTIPLE,

COMPUTER GRADE, NON POLAR, PAPER BLOCK, CAN, POLY, MICA, CERAMIC.

LOW AND HIGH VOLTAGE, RESISTORS. 118th WATT TO 100 WATT; 0.1% TO

10% CARBON, METAL AND WIRE WOUND + NETWORKS. FANS, BATTERIES,

SOLENOIDS, TAPE SPOOLS, VARIABLE CAPACITORS AND RESISTORS,

TRIMMERS, PRESETS, POTS . . . SINGLE, DUAL, SWITCHED, CARBON,

CERMET AND WIREWOUND, SINGLE OR MULTITURN, ROTORY AND SLIDE.

DIODES, RECTIFIERS, BRIDGES, CHARGERS, STYLII, SOCKETS, PLUGS,

RELAYS, TRANSISTORS, IC'S, CLIPS, CRYSTALS, ZENERS, TRIALS,

THYRISTORS, BOXES, PANELS, DISPLAYS, LED'S, COUPLERS, ISOLATORS,

NEONS, OPTO'S, LEADS, CONNECTORS, VALVES, BOOKS, MAGAZINES,

TERMINALS, CHOKES, TRANSFORMERS, TIMERS, SWITCHES, COUNTERS,

LAMPS, INDICATORS, BELLS, SIRENS, HOLDERS, POWER SUPPLIES, HARD-

WARE, MODULES, FUSES, CARRIERS, CIRCUIT BREAKERS, KNOBS,

THERMISTORS, VDR'S, INSULATORS, CASSETTES, METERS, SOLDER,

HANDLES, LOCKS, INDUCTORS, WIRE, UNITS, MOTORS, COILS, CORES,

CARTRIDGES, SPEAKERS, EARPHONES, SUPPRESORS, MIKES, HEATSINKS,

TAPE, BOARDS and others.

Prices you would not believe before inflation!

BRIAN J. REED
TRADE COMPONENTS

ESTABLISHED 25 YEARS
161 St. Johns Hill, Battersea, London SW11 1TQ

Open 11 am till 7 pm Tues. to Sat. Telephone: 01-223 5016

FREE CATALOGUE!
OUR GREAT NEW ILLUSTRATED CATALOGUE IS
PACKED WITH INFORMATION ON SUPERB
QUALITY, PROFESSIONAL BURGLAR ALARM

EQUIPMENT
AT UNBEATABLE PRICES! Zg

SEND S.A.E. OR PHONE NOW

FOR YOUR COPY

THIEFCHECK BURGLAR
ALARM D-LY SYSTEM

THIEFC

MAIN
DISTRIBUTOR

A.D. ELECTRONICS
DEPT ETI 10

217 WARBRECK MOOR

AINTREE LIVERPOOL

L9 OHUI051 523 94441

IPA I 4+ 4 kli)
Utesold's new 'L' Series soldering iron - now at a bargain price
Outstanding performance. Lightweight. Easy to maintain.
Elements are enclosed in Stainless Steel shafts.
insulated with mica and ceramic. Non -seize
interchangeable bits, choose from
'copper' or 'long life'. A very special
tool at a very special 'direct' price.
Just £5.58 for iron fitted with 3.2mm
copper bit, Just £2.40 for 3 spare
copper bits (1.6: 2.4; 4.7).
A mere £4.38 for
professional spring
stand! Or buy the
lot
and save 10 %.
All prices inc. VAT P. &P.
Please allow 14 days delivery.
Write today. Send Cheque/P.O. to Litesold, 97-99 Gloucester Road, Croydon CR0 2DN

or phone 01-689 0574 for Barclaycard/Access sales.

LIGHT SOLDERING
DEVELOPMENTS LTD

p

INSTANT HEAT SOLDER GUN

ONLY £595
Tired of waiting for ordinary Irons to
heat up, but put off by high price of
instant guns?

Now you can purchase a superb
Instant Heat Gun tor only
UM plus £1.30 p. & p.

 'iTrarriat.
1=1111G;

);"

Send Cheque or Postal Order for E7.25 for immediate despatch. to -
Nash Smithfield Ltd.. Mail Order Dept., 11 Victoria Road, Saltaire, Shipley,
West Yorkshire Telephone 582967

RIDICULOUS RESISTOR SALE
1 watt carbon film resistors. 5% tol. High quality resistors made under exacting conditions by
automatic machines. E12 range 150 to 10M0. Lot A. 1000 125 per value). Eft Lot B. 500 125 per
value) E4.25. Lot C. 100 125 per value) 90p. Orders over E5 post free. Otherwise postage 15p in £1 .

100 PCB type RESISTORS. £2.50. Bulk purchase enables us to offer 1000 mixed preformed 5% tel.
resistors of the carbon film type for PCB moutning. Huge range of preferred value E2. 50 per 1000.
4000 for M. Postage 15p in £1.

AC ADAPTORS. Ideal for powering small transistor radios and calculators. Input 240v. 50Hz.
Output 6v 100 m.a. Fitted with calculator plug. Very compact. Should be £3. Our price E1.75.
25p. 2 for E3.25. 25 post free. 9v 150 m.a. version. E2.50 each. 2 for £4.50. Post free.

HAVE YOU SEEN THE GREEN CAT? 1000s of new components, for the hobbyist, including
electronics, radio, audio, computers etc. at unbelievably low prices. Send 50p and receive list and
FREE RECORD SPEED INDICATOR.

OVER £50 WORTH OF ELECTRONIC COMPONENTS AND ACCESSORIES FOR E12.50.
With our JUMBO PACK. Contains transistors, caps, resistors, pots, switches, radio and electronic
devices for E12.50. Carriage £2.50. Hundreds already sold.

MYERS ELECTRONICS
Dept H. 12

14 Harper Street, Leeds LS2 7EA. Tel. 452045
New retail premises open at the above address. Callers welcome 9 to 5.

Mon to Sat. (above Union Jack clothing store).
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AMARAL Limited
26 Highfields, Earley, Reading RG6 2RZ

Tel: 0734 864745

Suppliers of
Microprocessors, Memories, Crystals,

Integrated Circuits (TTL LS, CMOS, etc.)
Resistors, Capacitors, ERG DIP Switches.

Send SAE for lists or phone for a quote

TRADE ENQUIRIES WELCOMED
Access and Barclaycard accepted

Cassette Decks Et Heads/Quality Kits
HART Hi-Fi Kits are the best in the
business - and have been for 20
years! We also stock some special
and useful items like our SF925F
Solenoid Controlled Deck Mechanism
on the right - use it in HiFi or Digital
Data projects, it can handle either
equally well. Magic feature is the search in fast mode and the price
is only £38.90 plus Vat.
Need a new or better CASSETTE HEAD? We have the best there
are. Ask the manufacturers for a price first, then try us for a

pleasant surprise.
Write or phone for YOUR free copy of our interesting list.

11

HART ELECTRONIC KITS LTD.
Dept C, Penylan Mill, Oswestry. Shropshire SY10 9AF.

Tel 0691 2894
Personal callers are always welcome but please note that we are closed all day
Saturday.

BRYSTEP ELECTRONICS
10 Camphill Industrial Estate

West Byfleet, Surrey KT14 6EW
Tel. Byfleet 1093231 51676

CMOS 4066 can
1061
4007

£0.10

f0.15
4069
4070

ES 15
£0.15

40013 0.47 4078 F018
4011
4012

E0.11
E0.16

4081
4093

£0.11
£0.26

4013 £0.22 4503 C0.35
4015
4016

£0.50
(0.19

4508
0610

£1.44
E0.48

4017 1038 4611 E0.45
4018 C0.46 4612 £0.50
4021 £0.40 4614 E1.19
4022 C0.48 4615 E1.20
4023 F0.16 4516 £0.59
4024 £0.32 4618 F0.36
4025
4028

£0.16
£0.48

4520
4528

£0.59
E0.64

4040 £0.48 4629 E0.70
4042
4047

00.48
E0.58

4631
4634

£0.66
£3.98

4049
4060

£0.22
£0.22

4611
4585

(0.98
£0.90

Many, many other items held
in stock. S.A.E. for full stock
and once list. Also S.W.,e
list of dams which are ex-
Surplus/Liquidator stock, at

D Connectors (Cannon Typal

9 Way EOM £0.96 (0 90
15 Way £1.10 i1.50 E0.92
25 Way
37 Way

E1.50
E2.21

12.00
f3.16

C0.92
(1 28

At Angle P.C.B. Mtg
9 Way E1.17 E1.80
15 Way £1.53 C2.32
25 Way E2/0 12.20
37 Way 62.97 E4.20

Volt Regulators
7806 E0 39

bargain price. We fully 7815 00.39
guarantee your money back
in FULL if any item fails,
whether old or new,

LM3098
LM323K

E1.30
E4.88

provided it is returned within
28 days of receipt. We have
never had to return money
yet.

Diodes
184002 (0.04
191148 £0.02
195401 £0.15
1195408 (0 .16

FREE With every order: 1 peck of
15 1 watt carbon film resistors

Sorry. MAIL ORDER ONLY
Please add 0.30 Om and V A T
@ 15%

SPECIAL OFFER FOR THIS ISSUE
LM32314 C3.9611 -241E3.75
125 if 127181 5v1(2.1511-241
11.00125  12732113.6011441
E3.46125 /

It's easy
to complain

about
advertisements.

The Advertising Standards Authority.i
If an advertisement is wrong.we're here to put it right.

AS A Ltd., Brook House .Torrington Place, London WC1E 7HN.

xe,003"' ICS have
helped thousands

of ambitious people
to move up into higher paid

more secure jobs in the field of
electronics - now it can be your turn.

Whether you are a newcomer to the field
or already working in the industry. ICS can

provide you with the specialised training so essential
to success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: "Since starting
my course, my salary has trebled and I am expecting a
further increase when my course is completed."

City and Guilds Certificates

Excellent job prospects await those who hold one of
these recognised certificates. ICS can coach you for:

Basic Electronic Engineering (C&GIICS)
Radio Amateurs

Certificate Courses

TV & Audio Servicing
TV, Radio and Audio Engineering
Radio & Amplifier Construction
Electronic Engineering*
Computer Electronics*
Industrial Electronics*
Radio Frequency Electronics*
Introduction to Microprocessing*
Electrical Engineering*
Electrical Contracting & Installation
Qualify for lET Associate Membership

rerApproved C ACC

ICS

POST OR PHONE TODAY FOR FREE BOOKLET
Please send your FREE School of
Electronics Prospectus

Subject
of Interest

Name

Address.

LIS Dept. 265Z,
ICS School of Electronics
160 Stewarts Road,
London-SW8 4UJ 12* 01-622 9911

(all hours)
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HE PCBs
HE 982 00.01I Left: The foil pattern

for the Negative Voltage
Generator - mind you
don't lose it !

The Flash Point Alarm PCB foil pattern (left) and the PCB
pattern for the Squelch Unit (below). Both boards have tracks
running fairly close to component pads, so make sure all
the unwanted copper is etched away.

t)1 7.
lieco HE 80Utta

0045"/1 ° 0 0 0 oo 0 0`I O1
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H.E. ORGAN KITS £99.50 inc. p&p. 61 note
keyboards £32.00. 13 note pedal boards
£25.00 inc. p&p. A.T. Hawkins, 23, Blenheim
Road, St. Albans, Herts. AL1 4NS.

TELEPHONE ANSWERING MACHINE,
build your own for under £10 plus any cassette
recorder. Send only £1.95 for detailed circuits
and plans. Dept. HE3, UNITECH (Midlands),
FREEPOST, Sutton Coldfield, West
Midlands, B74 2BR.

REMOTE TELEPHONE BELL KIT, switches
on your siren, buzzer, bell, lamp etc. when
the phone rings. Battery operated micro -
power circuit draws negligible current from
phone line. Complete kit including case and
PCB only £9.95. Dept. HE3, UNITECH
(Midlands), FREEPOST, Sutton Goldfield,
West Midlands, 874 2BR. (Not British
Telecom Approved).

ELECTRONIC GAMES, Burglar alarms,
Data sheets. Build your own microchip
circuits from our detailed plans. S.A.E. for
details. G.H.T. Ltd., P.O. Box DR95, Dover,
Kent. CT16 1UL.

L

ADVERTISEMENT
RATES Semi -Display (min 2 cms)
1-3 insertions £7.50 per cm
4-11 insertions £7.00 per cm
12 + insertions £6.50 per cm
Lineage 26p per word (min 15 words)
Box Nos. £2.50
Closing date 2nd Friday of the month
preceding publication date.
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available
on request)

Send your requirements and cheque P.O.Ix

HOBBY ELECTRONICS CLASSIFIED
ADVERTISING, 145, CHARING CROSS RD,
LONDON VVC2H OEE.

We manufacture, you save £££'s
Send s.a.e. or phone for our Free list of
professional D.I.Y. Burglar Alarm Equip-
ment and accessories.
Discount up to 20% off list prices,
e.g. Control Equipment from £15.98,
Decoy Bell Boxes from £5.95 inc.

TRADE ENQUIRIES WELCOME
'0484-21000

OF 0484 35527 (24 hr. ans.)
CENTURION ALARMS (HE)

1265 Wakefield Road, Huddersfield
913E, W. Yorkshire
Access & Visa

Orders Welcomed

PRINTED CIRCUITS. Make your own sim-
ply, cheaply and quickly! Golden Fotolac
'light-sensitive lacquer - now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55o. Clear
acetate sheet for master 14p. Copper -clad
fibreglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House Electronics, Castle Drive, Praa
Sands, Penzance, Cornwall.

AMAZING ELECTRONICS PLANS.
Lasers, Super -powered Cutting Rifle,
Pistol, Light Show, Ultrasonic Force Fields,
Pocket Defence Weaponry, Giant Tesla,
Satellite TV Pyrotechnics, 150 more
projects. Catalogue £1 - From Plancentre,
46, Bye Street, Ledbury, HR8 2AA.

SECURITY SYSTEM KITS . . . All com-
ponents and full instructions. Send large
S.A.E. for latest catalogue of advanced
projects for car, caravan and home.
COMPU-TECH SYSTEMS, Worstead
Lab's, N. Walsham NR28 9SA. Tel. (0692)
405600.

KIA AMAZEING AMPLIFICATION
OPPORTUNITIES. 030W fibreglass power -
amps £12 = £1.99 + V.C.- .100W Stereo
To3 Chassis £28 = £10 + controls & sockets
-8 Cunliffe Rd, Ilkley.

METAL FILM RESISTORS 100: 80p, 200:
£1.35, 500: £3, 1000: £5. P&P: 40p. T. Milner,
203 Goodman Park, Slough, Berkshire.
SPECTRUM VENTURE. Exciting new game
for the Spectrum. (7 games in 1). In colour,
with sound Et fantastic screen effects. 16K &
48K version supplied on one cassette for £6.
Bobker, 29 Chadderton Drive, Unsworth,
Bury, Lancs.

SEND SAE for our catalogue details of Ads
6809 single board computer IEEES-100
Standard. S100 Prom -Blaster, cluge card
synthetalker etc. Also competitive prices for
Linear, CMOS TTL and other kits. Micro -
Times, 19 Mill St., Bideford, North Devon,
EX39 2J R . Tel. 1023721 79798.

TELETEXT (ORACLE/CEEFAX) add-on
adaptors for your existing television. Only
£149.95 inclusive. Also Prestel. Fantastic
colour graphics for microcomputers. Avon
Office Services (HE), FREEPOST, Bristol,
BS10 6BR. (02721 502008 anytime.

SOLAR CELLS 3" dia. 900mA at 0.45V
£7.59. Price lists 75p. Edencombe Ltd., 34
Nathans Road, Wembley, Middx. HAO 3RX

FIND -A -FRIEND through FIND -A -FRIEND'S
new confidential, inexpensive service. Your
ideal friendship/relationship - all ages -
countrywide. SAE/Telephone: FIN D -A -

FRIEND (HEI, Temple House, 43-48 New
Street, Birmingham B2 4LH. 021-429 6346.

BURGLAR ALARM EQUIPMENT. Please
visit our 2,000 sq. ft. showrooms or write
or phone for your free catalogue. C.W.A.S.
Ltd. 100 Rooley Avenue, Bradford BD6
1DB. Telephone 0274-308920.

ELECTRONICS component shop in MAID-
STONE, KENTI Thyronics Control Systems,
8 Sandling Road, Maidstone, Kent.
Maidstone 675354.

AERIAL AMPLIFIERS Improve weak
television reception. Price £6.70. S.A.E. for
leaflets. Electronic Mailorder, Ramsbottom,
Lancashire BLO 9AGH.

DIGITAL WATCH REPLACEMENT parts.
Batteries, displays, backlights etc. Also
reports, publications, charts. S.A.E. for full
list. Profords, Copnersdrive, Holmergreen,
Bucks HP15 6SGE.

PARAPHYSICS JOURNAL (Russian_trans-
lations); Psychotronic Generators, Kirliano-
graphy, gravity lasers, telekinesis. Details:
S.A.E. 4 x 9" Paralab, Downton, Wilts.

ZX81 INTERFACE BOARD. 8 digital, 4
analogue inputs (200kHz sampling rate). 8
digital, 4 analogue outputs. Compatible with
16K RAM and printer. £48.50 fully inclusive
- power supplies only required. Inquiries to
Swan Electronic Designs, 6 Moncorvo Close,
London SW7 - Mail order only.
PSU's 5v1A £10.99. 5v3A £11.99. 5v5A
£25.99. 1.2v -25v: 100mA £14.99. 1.2A
£24.99. 5A £31.99. Inc P&P. SAE for lists
Edwards Electrics Unit 3 Mill Lane Bridgwater
Somerset.

NEW COMPONENTS! Lists EElp Free with order

Telescopic aerials f1.30
T05 Pushon Heatsinks
10p
5 pin 180° Din sockets
10p
3.5mm Jack sockets 9p
100K Lin Hoz presets
10p

ELECTROLYTICSI

1000/63v 55p. 220/40v
48p.

TANTS!
.1/35v, 33/35v, 1.5/35v
14p
4.7/6.3v, 1 /35v 15p
2.2/35v 17p. 10/16v
25p
22/25v 32p
CERAMIC DISC! MOO

8/350v 35p. 16/40v 100, 180, 220, 330, 470,
10p. 820, 1000pF 6p each
47/35v 10p. 100/16v 10X.01 /100v axial polys
9p 52p
220/25v 18p. 470/40v 10X.1 /250v radial polys
30p 55p
200 Mixed nuts, washers and screws f1.50
500 ITEM components pack! Diodes, discs, plates,
knobs, resistors, presets etc., f5.75 (GOOD VALUE)

ADD f1 P&P AND VAT AT 15% TO ORDERS
LETCHWORTH ELECTRONIC COMPONENTS

Spirella Building, Bridge Road,
Letchworth, Herts. SG6 4ET

TEL: 1046261 70354
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IL

HOBBY ELECTRONICS
CLASSIFIED ADVERTISEMENT - ORDER FORM

If you have something to sell now's your chance! Don't turn the page - turn to us!
Rates of charge: 26p per word per issue (minimum of 15 words). Box Nos. £2.50
and post to HOBBY ELECTRONICS, CLASSIFIED DEPT., 145 CHARING CROSS ROAD, LONDON WC2

£3.90

£5.20

£6.50

£7.80

£9.10

£10.40

£11.70

£13.00

Please place my advert in HOBBY ELECTRONICS for issues commencing as soon as possible.
I am enclosing my Cheque/Postal Order/ International Money Please use BLOCK CAPITALS and include post codes.
Order for (delete as necessary) £ (Made payable to A.S.P. Ltd) Name (Mr/Mrs/Miss/Ms)

OR Debit my Access/Barclaycard Nwiltipaccommvp

VISA (Delete as necessary)
Address

affnitng
Signature pate

All classified advertisements must be paid for in advance. Daytime Tel. No.

ADVERTISEMENT INDEX
Absonglen 62 Input Design 61

A.C. Townley 71 Jupiter Cantab 20
A.D.E 78 ILP 26, 53
Airways Elec 61 LB Elec 62
Aitken Bros 40 LEM 56
Akhter Inst 49 Litesold 78
Amaral Ltd 79 Magenta 41
Ambit Int 2 Microtimes 52
Armon Elec 36 Midwich Comp 48
Bib Audio 19 Musicraft 71

Bi-Pak 45 Myers 78
BK Elec 83 Nash Smithfield 78
BNRS 72 Pimac System 62
Bradley Marshall 13 Path/Lightning 25
Brystep Elec 79 Rapid Elec 23
Cambridge Learning 13 Brian J. Reed 78
Carlton Nichol 71 Relay -a -Quip 61

Chordgate Ltd 78 Rickard 56
Cricklewood Elec 8, 71 Riscomp Ltd 12
D'Juson Ltd 44 Roadrunner 32
Electronize Design 14 RTVC 22
Electronics World 62 Silica Shop 4
Electrovalue 52 Sinclair Research 28, 29
Expo Drills 72 Solid State 71
Flight Elec 32 Technomatic 37
Greenweld 48 Thames Valley 84
Grenson Elec 72 TK Elec 40
Happy Memories 56 Vako Display 53
Hart Elec 79 Velleman 36
Heath Elec 44 Watford Elec 5

Hemmings Elec 57 Wilmslow 61

ICS 79 Woodfield Syst 71
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MULLARD SPEAKER KIT
A PURPOSELY DESIGNED 40 WATT R.M.S.
8 OHM SPEAKER SYSTEM RECENTLY
DEVELOPED BY MULLARD'S SPECIALIST
TEAM IN BELGIUM. Kit comprises a MuIlar68"
Woofer with foam surround and aluminium
voice coil. Mallard 3' high power dome
tweeter. B.K.E. built and tested crossover,
based on Mu!lard circuit combining low loss
components, glass fibre board and recessed
loudspeaker terminals. Recommended cabinet
size 240 x 216 x 445 mm.
A superb sound at a relatively low cost.
Complete with instructions. Price E14.90 +
£1.50 p&p per kit.

New 5" 30 watt mini version of above now available. Recommended cabinet size
180 X 155 x 295 mm.
Price E13.90 + E1.00 p&p pat kit.

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation into cabinet or
console pf own choice. These units are brand
new, ready built and tested.
Features: Three digit tape counter. Auto -
stop. Six piano type keys, record, rewind,
fast forward, play, stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for stereo microphones.
Input Sensitivity: 100mV to 2V Input Irn-
pedance: 68K. Output level: 400mV to both
left and right hand channels. Output Im-
pedance: 10K. Signal to noise ratio: 45dB.
Wow and flutter: 0.1%. Power Supply re-
quirements: 18V DC at 300mA. Connections:
The left and right hand stereo inputs and
outputs are via individual screened leads, all
terminated with phono. plugs (phono sockets
provided). Dimensions: Top panel 5V2in x
111/4in. Clearance required under top panel
21/4in. Supplied complete with circuit dia-
gram and connecting diagram. Attractive
black and silver finish.
Price £26.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power supply
(transformer, bridge rectifier and smoothing
capacitor) £3.50.

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15", 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" 109 watt R.M.S. Impedance Bohm
59 oz. magnet, 2'' aluminium voice coil.
Resonant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB.
Price £32 each. £2.50 Packing and Car-
riage each.

12" 100 watt R.M.S. Impedance 8 ohm, 50 oz magnet. 2' aluminium voice coil.
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
E23.70 each. f2.50 Packing and Carriage each.

8" 50 watt R.M.S. Impedance 8 ohms, 20 oz. 1'/2" aluminium voice coil, Resonant
Frequency 40Hz, Frequency Response to 6KHz, Sensitivity 92dB. Also available with
black cone fitted with black metal protective grill. Price: White cone E8.90 each. Black
conelgrill £9.50 each. P & P E1.25 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'

TYPE 'C'

TYPE 'E'

TYPE 'B'

TYPE 'D'

TYPE 'A' IKSN2036A) 3" round with protective
wire mesh, ideal for bookshelf and medium
sized Hi-fi speakers. Price £3.45 each.

TYPE 'B' IKSN1005A) 3V," super horn. For
general purpose speakers, disco and P.A.
systems etc. Price £4.35 each.

TYPE 'C' IKSN6016A) 27 5" wide dispersion
horn. For quality Hi-fi systems and quality
discos etc. Price £5.45 each.

TYPE 'D' IKSN1025A) 2" x 6" wide dispersion
horn. Upper frequency response retained
extending down to mid range (2KHz). Suitable
for high quality Hi-fi systems and quality
discos. Price £6.90 each.

TYPE 'E' IKSN1038A) 3%" horn tweeter with
attractive silver finish trim. Suitable for Hi-fi
monitor systems etc. Price E4.35 each.

TYPE 'F' (KSN1057A) Cased version of type
'E'. Free standing satellite tweeter. Perfect
add on tweeter for conventional loudspeaker
systems. Price £10.75 each.
U.K. post free (or SAE for Piezo leaflets).

1000 MONO DISCO MIXER
A superb fully built and tested mixer/pre-amp with integral power supply. 4
Inputs 2 turntables (ceramic cartridgel. Aux. for tape deck etc., plus Mic. with
override switch, all with individual level controls. Two sets of active tone controls
(bass and treble) for Mic. and main inputs. Master volume control. Monitor output
with select switch and volune control.
Outputs Main 750 mV Monitor 500 mW into 8 ohms. Supply 220/240V AC50 /60Hz
Size 223" x 4j" x 24* price E39.99 + 12.50 P&P

1K.WATT SLIDE DIMMER
 Controls loads up to 1KW
 Compact size

43." x 1-3 " x 2Y,"
16

 Easy snap in fixing through
panel/cabinet cut out

 Insulated plastic case
 Full wave control using 8amp

triac
 Conforms to BS800
 Suitable for both resistance

and inductive loads
Innumerable applications in
industry, the home, and discos/
theatres etc.

Price: £11.70 each + 50p P&P
(Any quantity)

BSR P256 TURNTABLE
P256 turntable chassis  S shaped tone arm
 Belt driven  Aluminium platter 
Precision calibrated counter balance  Anti -
skate (bias device)  Damped cueing lever
 240 volt AC operation (Hz) ar- Cut-out
template supplied  Completely manual arm.
This deck has a completely manual arm and is
designed primarily for disco and studio us,
where all the advantages of a manual arm are

required.
Price, £28.50 + £2.50 P&P

difl) POWER AMPLIFIER MODULES

BK ELECTRONICS
Prompt Deliveries

VAT inclusive

prices

Audio Equipment

Test Equipment

by

Thandar

and

Leader

GENERAL PURPOSE 4Y2" MINI
SPEAKER

General purpose full range loudspeaker, ideal
for mini systems etc.

Rolled fabric surround Twin cone Bohm
impedance 15 watt RMS 1" voice coil

l3oz magnet *Frequency range 50/15000Hz

Price: £6.90 each + 75p P&P

.414

100 WATT R.M.S. AND 300 WATT R.M.S.
MODULES
Power Amplifier Modules with integral toroidal
transformer power supply, and heat sink. Supplied
as one complete built and tested unit. Can be fitted
in minutes. An LED Vu meter is available as an
optional extra.

SPECIFICATION:
Max Output Power: 110 watts H.M.S. IOMP 1001

310 watts R.M.S. IOMP 3001
Loads: Open and short circuit proof. 4-16 ohms.
Frequency Response: 20Hz - 25KHz ±3dB.
Sensitivity for Max. Output:
500mV at 10K IOMP 1001 1V at 10K IOMP 3001
T.H.D.: Less than 0.1%
Supply: 240V 50Hz
Sizes: OMP 100 360 x 115 x 72mm

OMP 300 460 x 153 x 66mm
Prices: OMP 100 E29.99 each + 12.00 P&P

OMP 300 £99.00 each + E3.00 P&P
Vu Meter E6.50 each + 50p P&P

Matching 3 -way loudspeakers
'and crossover
Build a quality 60watt RMS system 8ohms

Build a quality 60 watt R.M.S. system.

* 10" Woofer 35Hz-4.5KHz
* 3" Tweeter 2.5KHz-19KHz
It' 5" Mid Range 600Hz-8KHz
* 3 -way crossover 6dB/oct 1.3 and 6KHz

Recommended Cab -size 26" x 13" x 13"
Fitted with attractive cast aluminium fixing es-
cutcheons and mesh protective grills which are
removable enabling a unique choice of cabinet
styling. Can be mounted directly on to baffle
with or without conventional speaker fabrics.
All three units have aluminium centre domes
and rolled foam surround. Crossover com-
bines spring -loaded loudspeaker terminals and
recessed mounting panel
Price £22.00 per kit + C2.50 postage and pack-
ing. Available separately, prices on request

12" 80 watt R.M.S. loudspeaker.
A superb general purpose twin cone loud-
speaker. 50 oz. magnet. 2' aluminium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. Impedance Bohm.
Attractive blue cone with aluminium
centre dome.
Price £17.99 each + f2.50 P&P.

TYPE 'F' B.K. ELECTRONICS r ----m

37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY kL.-4.1 ..... nVISA

* 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.



CMOS

4001 13p
4002 13p
4006 60p
4007 13p
4008 50p
4010 30p
4011 13p
4012 13p
4013 22p
4014 50p
4015 45p
4016 25p
4017 40p
4019 35p
4020 48p
4021 46p
4022 55p
4023 13p
4024 42p
4025 13p
4027 26p
4028 40p
4029 60p
4030 13p
4035 66p
4040 50p
4042 40p
4044 46p
4047 50p
4049 20p
4050 20p
4051 50p
4052 60p
4053 50p
4066 28p
4067 447p
4069 13p
4070 13p
4071 13p
4076 50p
4081 13p
4086 45p
4093 30p
4098 70p
4503 42p
4510 52p
4511 45p
4512 50p
4516 60p
4518 40p
4520 60p
4528 64p
4539 64p
4555 45p
4556 45p
40014 50p
40085 70p
40097 60p
40098 60p
40161 55p
40163 55p
40175 60p
40193 60p

TTL TTL contd. TTL LS contd. OPTO OPTO contd. Transistors &
Diodes

7400 13p
7401 13p
7402 13p

74173 60p
74174 50p
74175 50p

74LS162 35p
74LS163 35p
74LS164 45p

LEDs DISPLAYS
0-2" Bar Graph 295p
Red 10p

I N4001 4p
I N4007 6p

THAMES VALLEY ELECTRONICS LTD7403 13p 74180 50p 74LS165 50p
5,,

Green 14p
I N5401 13p

7404 13p 74190 60p 74LS168 60p Common Anode I N5404 16p
7405 14p
7406 20p

74191 60p
74192 70p

74 LS169 60p
74LS170 70p

Flashing L.H. decimal point
Red 82p Red 150p

I N5406 16p
IN4148 3p

CAPACITORS
Tant Beads 16v

7407 24p 74193 60p 74LS173 40p Rectangular Green 248P , .10 11p 6.8uf 18p
7408 14p 74194 60p 74LS174 45p LEDs Yellow 260p

I N914 ' P .22uf 11p 10uf 18p
7409 14p 74195 46p 74LS175 45P Red 22p

IN916 5p .47uf 11p 15uf 30p
7410 14p 74196 46p 74LS181 110p Common Cathode BZY88C2V7 8p 1.0uf 11p 22uf 35p
7411 14P 74197 50p 74 LS190 45p

Green 26p R.N. decimal point BZY88C3V3 8p 2.2uf 14p 33uf 48P
7412 18p
7413 22p

74221 75p
74279 40p

74LS191 45pBZY88C3V6
74L5192 45pVGRecreenur

Yellow 22p Red 150p
Bi-Colo Green 243p

8p 3.3uf 14p 47uf 80p
4.7uf 18p 68uf 110o

7414 26p 74290 60p 74 L5193 45p 80 p Yellow 260p
BZY88C4V7 8p

8p Tant Beads 35v
7416 18p 74298 60p 74LS194 50p 0-125 "

BZY88C6V8
13p 1.00uf 15p

7417 22p
7420 15p

74LS196 35p
74 LS197 50p

Red 11p 3"
Red 127p

BZY88C8V2 8p
BZY88C12 8p

..1uf15uf 13p 1.5uf 15p

.22uf 13p 2.2uf 17p
7421 20p
7425 20p TTL LS 74 LS240 70p

Green 12p
Yellow 12p Green 196p

BZY88C15 8p
BC107 11p

.33uf 13 3.3uf 17pp
13p 4.7uf 20p

7426 27p
7427 15p
7430 15p
7432 18p

74LS00 14p
74LSO1 14p
74LS02 14p
74LS03 14p

74LS241 70p
74LS244 70p
74 LS245. 80p
74LS247 60p

BC107A/B 11p

BC108A/B/C 11p
BC109A/B/C 12p

.47uf

.68uf 13p 6.8uf 20p
10.0uf 27p

LINEAR
TOGGLE
SWITCHES Plate Ceramics 63v

7437 18p
7438 18p
7439 24p

74 L504 14p
74 LSO5 14p
74LS08 14p

74LS249 40p
74LS251 40p

AM2533 280p
LM324 45p

SPDT 48p
on/none/off

BC182 9p
BC183 9p

10pf 5p 47pf 5p
100pf 5p 220pf 6p
150pf 6p

7440 16p 74LS09 14p 74LS253 35p 65pLP" SPTD 52p BC184 9p
Disc Ceramics

7442 24p 74 LS10 14p 74 LS256 55p LM358 75p on/off/on BC212 9p .0150v 2p .1 50v 5p
7445 50p 74LS11 14P 74LS257 40p LM3900 55p BCY70 17p

Polystyrene 160v
7446 68p
7447 55p
7448 55p

74LS13 21p
741_514 21p
74 LS15 14p

74LS258 40p
74 LS259 65p

LM317 200p
MC1438 810p DPDT 56p

on/none/off

BCY71 18p
BCY72 18p

100pf 9p 2200pf 8p
220pf 9p 3300pf 8p

7450 15p
7451 15p

74LS20 14p
74LS21 14p

74 LS260 30p

74 LS266 22p

MC1458 40p
MC1488 61p DPDT 60p

B FY50 28p
B FY51 28p

470pf 9p 4700pf 8p
1000pf 9p 6800pf 8p

7453 15p 74LS26 14p 74LS273 60p MC1489 80p on/off/on B FY52 28p
7454 15p 74LS27 14P 74LS279 40p MC1496 60p T I P29/A 30p SPECIAL OFFEF
7470 30p 74LS28 22p 74LS283 40p MC3418 810p SPECIAL TIP30/A 35p while stocks last only
7472 25p
7473 25p
7474 22p

74LS30 14p
74 LS32 14p
74 LS33 14p

74 LS290 34p
74 LS293 34p

NE555
NE556

3Op
61p

2N 305510 for 450o TIP31/A 45p
T I P32/A 45p

Resistors Carbon Film Y4 watt

Micro's Memories RING OR POSTAL ORDER
7475 23p 74LS37 19p 74 LS295 52pTOTBA800 88p & Specials T IP/41A 50p

ADDRESS BELOW
7476 22p 74LS38 14P 74LS299 83p TBA810 95P Z8OACPUPS 550p T I P42/A 50p
7483 47p 74LS40 19P 74 LS322 90p TBA820 90p Z8OACTCPS440p 2N708 24p
7485 60p 74 LS42 40p 74LS323 130p TCA940 175p Z8OAPIOPS 440p 2N918 26p SHOP OPENING
7486 25p
7490 26p
7491 45p
7492 38p

74 LS47 44p
74LS48 44p0
74LS51 14p
74LS54 14p

55p
74 LS352 60p
74 LS353 60p

TDA1170 250p
TDA2002VTDA2002V 250p
TDA2020 320p

Z8OADARTPS
550p
440pZ8OASIOPS

2N2218/A 26p
2N2219/A 28p
2N2221/A 24o

MONDAY NOV 1

other values

7493 28p 74 LS74 18p 74LS365 30p TL071CP 32p 8080A 335p 2N2222/A 28p pack of 10 15p

7495 50p 74 LS83 42p 741.5366 35p TL072CP 53p 8035H L 500p 2N2904/A 29p pack of 100 100p

Low Profile DI L sockets7496 45p 74LS86 14p
74 LS367 30p T L497 300p 8085A4 500p 2N2905A 28P

74107 25p
74121 20p

74LS90 30p
74 LS92 30p 74 LS368 30p UA741 18p 8202A 2200p 2N2906A 28p 8pin 8p

74122 35p 74LS93 3Op 74LS373 75p UA747
7013 8253 750p 2N2907A 28p 14pin 9p

74123 40p 74LS95 40P 74LS374 75p UA7805 45p 8255 299p 2N3053 28p16pin 10p
74125 38p 74LS109 40p 74LS375 40p UA7812 45p 8251 310p 2N 3055 46p 20pin 17p
74126 38p
74132 30p

74LS112 30p
74LS113 30p

74 LS377 70p250pUA7905 54p
U.A7912 54p

8224
2N3442 130p
2N3715 57p

24pin 21p

74145 50p
74150 90p

74LS125 28p
74LS126 28p

74 LS378 60p250p
74LS379 60p UA723 37p

8228
ICL7106 795p

2N3716 65p
28pin 25p
4Opin 28p

74151 40p 74LS132 40p 74 LS390 50p ULN2003AN 100p ICL7107 975p
74153 45p 74LS133 25p 74LS393 50p 2732A-4 520p BARGAIN OFFEI
74154 75p 74LS136 20p 74 LS395 48p 2114A1450ns1 2732 250ns
74155 45p 74LS138 30p 74LS447 45p Bridge Rectifiers 100p 'D' TYPE 1 off 520p74157 35p
74158 30p

74 LS139 30p
74LS151 40p 74LS490 64p 50v 1.5A 23p 2716 340p Connectors 10 off 470p

74161 45p 74LS153 40p 74LS502 80p 200v 1.5A 22p 2764 1592p ml. .fml.
74163 45p 74LS155 45p 74LS503 90p 400v 1.5A 30p M108 single chip 9 58p 78p Please add VAT at 15%
74164 60p 74LS156 45p 74 LS533 80p 600v 1.5A 32p organ 1330p 15 78p 1.12p
74165 65p 74LS157 30p 800v 1.5A 35p

Plus Postage & Packing 45p
74166 70p 74 LS158 30p

74LS534 80p 25 1.10p 1.60p

74167 120p 74LS160 35p 74 LS540 80p M086 Tone 37 1.148p 2.63r Government and Educational
74170 170n 741 S1R1 Rsn 74 LS670 100p generator 300p 50 1.97p 3.02p establishments orders accepte

PHONE US TO CHECK AVAILABILITY OF COMPONENTS MENTIONED IN THIS ISSUE
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Thames Valley
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