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Superb Triple-Trace 20MHz Oscilloscope

Precision laboratory oscilloscope.

3 Channels - 3 Trace.

Sensitive vertical amphifier ImV/div allows
very low level signals to be easily observed.
150mm rectangular CRT has internal
graticule to eliminate parallax error.

X-Y mode allows Lissajous patterns to be
produced and phase shift measured.

TV sync separator allows measurement of
video signals.

20ns/div sweep rate makes fast signals
observable.

Algebraic operation allows sum or difference
of Channel | and 2 to be displayed.

Stable triggering of both channels even with
different frequencies 1s easy to achieve.
S0mV/div output from Ch 1 available to drive
external instrument e.g. frequency counter.
A hold-off function permits triggering of
complex signals and aperiodic pulse
waveforms.

ONLY

49

XJ61R

40MHz Triple-Trace Oscill
As above, but with 40MHz bandwidth and
super bright 12kV tube even at the highest
' frequencies. This instrument also has a
delayed sweep time base to provide
magnified waveforms and accurate time

interval measurement. Truly superb
precision instrument.

In

Order Coupon Send to P.O. Box 3, Rayleigh, SS6 8LR
Qty Descrnption Code Price

P.O. Box 3, RAYLEIGH, ESSEX SS6 8LR.

i - o
N i AMERICAN 1
ame . G T Total 353
LT g a——
......PostCode ..................... '

lauthorise you to debit my Credit Card account for the cost of goods
despatched

caavo [ [ [TTTTTTTTITTTTIT]

Access Amex,Visa......................... e — delete as required.
Ifordenng by Credit Card please sign
Expiry date of Credit Card. ...................... e 4 O S

mienas 0702 554161

i ALL PRICES INCLUDE VAT.

Allitems subject to availability. Subject to availability both items will be on sale in
our shops in Birmingham, Bristol, Leeds, London, Manchester, Nottingham,
...................................... Southampton and Southend-on-Sea.

ii



EDITORIAL

@This edition of 'Electronics’ is
crammed full of projects. There's the
main display unit for the weather
station which decodes the data from
the wind speed and direction
indicators that appeared in the
April-May issue, and also features a
temperature readout. The sharp audio
filter is the second project in the series
aimed at receiving RTTY
transmissions. Dave Goodman
presents another of his superb speaker
cabinet designs, this time he
concentrates on the high power
requirements of PA and ‘Disco’
cabinets. Two smaller, but very useful,
projects are the stereo pre-amplifier
and1he infra-red remote control
switch. Plus our regular series on
experimenting with electronics,
electronics related mathematics, etc.
Starting this issue is a new series from
Graham Dixey on how computers
interface with the outside world. In
addition, there are two fascinating
features, one on measuring frequency
inyour home workshop and the other
isan in-depth look at Casio's new
‘personal computer’, the FX-850P. As |
said, this issue is absolutely crammed!
Read on and enjoy!

ik Sw%
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PROJECTS

WEATHER
STATION

8 Part two of this superb
meteorological monitoring
project.

/

37

40

SHARP AUDIO
FILTER

@ This special audio filter
cuts outunwanted signals
that would otherwise prevent
a signal from being decoded.

DATAFILE:
LM1035

@ Aninnovative, high quality
stereo audio circuit that gives
adjustment of volume,
balance, treble and bass
using DC control signals.

HIGH POWER
SPEAKER
CABINET

8 Aversatile design for a top-
flight, high power speaker
system.

Jo

AMPLIFIER

8 A useful circuit for general
purpose applications that
require a low level signal to
be amplified before being fed
to a power amplifier.

|
INFRA-RED )
|

STEREOPRE- |

b

REMOTE
CONTROL
SWITCH

B This easy to build infra-red
switch will give armchair
control at the push of a
button!

FEATURES |
|
|

MAPLIN COMES
TO LEEDS

@ Our roving reporter takes a
trip to the new Maplin shop
inLeedsand lets usintoa
few secrets of the city's past.

FREQUENCY
MEASUREMENT

¥ Afascinating article on
how accurate frequency
measurement and alignment
can be achieved.

ELECTRONICS
BY EXPERIMENT

@ Part 9takes a look at
silicon controlled rectifiers
and how they can be used.

16
)

)

4

CATCHING A
VIRUS COLD

@ Computer viruses myth or
menace?

CALCS

@ Part 6 delves into the
subject of error correcting
codes.

COMPUTERS IN
THEREAL
WORLD

@ New series on how
computers gather
information about the
outside world.

CASIO FX-850P
COMPUTER

B This versatile full feature |

!
il

4]

computer has a host of
facilities.
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Due to lack of space, the next part of ‘Heilo Who's
Calling’ has been held over until the next issue
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The City of Leeds is the third

largest city in England and is the
regional centre of Yorkshire. Located
centrally between London and
Edinburgh, the City is easy to reach
via the Al, M1, M62 and the Inter-City
rail services. As with many Cities,
Leeds has many connections with
past history. In the years long gone,
Leeds has seen 12th Century monks,
the Industrial Revolution and the
technological changes that bring us
up to the present. The modern day
City of Leeds boasts a fine shopping ‘
centre with a delicate balance of big |
high street names, modem shops, |
Victorian shopping arcades and side
streets, together with ethnic
influences and an abundance of
restaurants and exciting night-life,
providing a cosmopolitan outlook on |
life for the townsfolk and visitor alike.
One of the latest arrivals in Leeds is

L et

the new Maplin shop, adding another uy /| ', ™19 :
branch to their country wide chain, _— -

the shop brings high technology i

electronic components and products

to the area. Town Hallgy ™

2 -
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In 1152, the Aire Valley became
home to Abbot Alexander and his
order of Cistercian monks. The area
having a plentiful supply of water,
timber and stone, it was an ideal
place to establish a monastery,
Kirkstall Abbey still stands as a fine
example of Cistercian architecture.
The monastery continued to be an
active order until the dissolution
during the reign of Henry VIII, the
Abbey ruins are just two miles from
the city centre and easily accessible
by road. Leeds owes a great deal to
Alexander'’s early pioneers, leading
the way for centuries of development
ahead. In the 19th century, Leeds was
well established as a major industrial
city, producing textiles and the area
became a world centre for cloth
production. In ensuing years,
industry and commerce developed
with astounding diversity, Leeds
soon became one of the fastest
growing Cities in Britain.

The centuries of development
have left many reminders of the past
and the area proves to be of great
interest for tourists. The worlds
oldest railway, Middleton Railway
can be found nearby, it was
established in 1758 under British
Parliamentary authority. This old
steam railway still operates during
the summer, providing trips on
weekend afternoons.

For a taste of the industrial past,
why not visit the Armley Mills
Industrial Museum? This was once
the largest woollen mill in the world,
now featuring displays on all the

-— . . “ L LB 4
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Shop staff: Steve, Bob, Pete, Mike (manager).

main industries of Leeds from the
1800s. The museum was hailed as
‘Industrial Museum of the Year' in
1983, and amongst other exhibits,
includes water driven industrial
machinery and locomotives, the
museum also recalls the golden days
of the Cinema, an actual cinema gives
film shows. There will certainly be no
shortage of things providing interest
for all the family.

For people interested in stately
homes, there are four to choose from
inthe Leeds area; Bramham Park,
which was built between 1698 and
1710, is surrounded by gardens in
classic French style. Harewood
House is a must for art lovers, the
house is noted for its superb
collection of paintings, contrasting
this in the grounds there is a Bird
Garden, and a Paradise Garden with
mammals and reptiles. Harewood
House was built in 1759 by John Carr
and features the furnishings of
Chippendale, with the gardens
contoured by the famous landscape
gardener Lancelot Brown. Lotherton
Hall is an elegant Edwardian country
house, rebuilt in the 1890s. The
collections and displays include
modern ceramics, oriental pottery
and costumes. There is a large bird
garden and additionally the fine
gardens have horses and deer.
Temple Newsam, was the birthplace
of Lord Darnley in 1545, he later
became husband to Mary, Queen of
Scots. This important English
treasure house has a large collection
of decorative art. The house is set in
900 acres of ground, landscaped, as




Maplin's new Leeds shop.

with Harewood House, by Lancelot
Brown.

Further out-of-town is the village
of Haworth, once the home of the
talented but ill-fated Bronte sisters.
West Yorkshire is a county of great
contrast from the bright lights of the
city to the haunting isolation of the
Pennine moors. Surrounding the city
centre are some of Britain’s best
known tourist attractions; the famous
Ilkley Moor, which inspired
Yorkshire’s own ‘national anthem’,
and the Yorkshire Dales, familiar to
many as the scene of the BBC TV
series about James Herriot, the
country vet. From churches and
chapels to castles and fortifications,
the area unfolds stories of Christian
heritage and turbulent years of
conflict. The gigantic mills and ornate
warehouses stand monumental to the
first Industrial Revolution.
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The City centre is very
distinctive, abundant with Victorian
architecture. One of the most
promifient buildings is the Town Hall,
this building was completed in 1858
by Charles Brodrick. The interior,
noted for its Victorian splendour,
provides an ideal setting for the
Leeds International Concert Season.
The magnificence of the Civic Hall
contrasts other buildings with its
imposing twin towers, on top of
which are two eight foot high gold
owls surveying the swrrounding
garden and streets. The Civic Hall is
the administrative centre of the City,
with rooms for the Lord Mayor of
Leeds. Many of the buildings in
Leeds are undergoing cleaning
operations to remove ‘sooty’
deposits, the cause of which is the
City's industrial past and heavy
traffic. The difference after the

'S
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cleaning process is quite dramatic,
one building that certainly does not
need this type of face-lift is the
modern Carpet World building, the
site of the new Maplin shop.

Maplin’s Leeds shop opened on
Saturday 14th January and is already
echoing the success of other regional
shops with large numbers of
customers coming through the door.
The shop is easy to find, situated in
the east of the City, it stands
prominent in the Carpet World
Building, which is in Regent Street.
To walk, it is just a few minutes from
the City centre, access by road, rail
and local transport is good, the shop
is just 1¥2 miles from the M1 and
Leeds station is about a mile away.
There should be no problems
parking if you come by car as
custorier parking is provided at the
rear of the shop.

The spacious self-service layout
is an invitation to browse at your
leisure. With stock items on display it
is easy to find the right component
for the job, whether it is an infra-red
sensor unit to improve home security
or just nuts and bolts for your latest
project, you will find all you need at
Maplin! The carefully monitored
stock control system, ensures the
best availability of products (if you
are travelling any distance PLEASE
phone first to check the items you
require are in stock).

¢ RO U BT

FI'i‘le Manager of the Leeds shop,
Mike, certainly knows how to look
after the day to day operations of the
shop and co-ordinate the staff in an
efficient manner, as his background
revealed: After leaving school, he
joined the Merchant Navy, serving
for 10 years, during that time he
‘climbed the ladder’ to 2nd Officer
level. Whilst at sea he gained
experience in electronics, over the
years he has worked on ferries,
tankers and container vessels,
travelling world wide.

After leaving the Navy, Mike
spent 7 years involved with a small
company dealing in sail design and
manufacture, 5 years of which were
at company director level. Before
managing at Leeds, Mike has worked
at the Southend shop in Westcliff-on-
Sea and af the Bristol shop. He
commented on the reaction of the
customers to the opening of the shop,
“The feedback from the customers
has been very good, they are very
pleased that we are open. There
aren’t any other shops in the area
which provide the same sort of
service. A couple of shops sell

Maplin Magazine August 1989



ex-equipment and bankrupt stock
electronics, but todays customer
demands high quality components
and good service, electronic ‘junk’
stores can't offer that. Quite often
people walk by, look in the window
and come in to browse round. People
like to be able to look round without
being pounced upon by some over
zealous sales person, but also
appreciate help and advice if they
need it. At Maplin we can offer the
kind of service that people want.”
The Assistant Manager is Bob, he
joined Maplin in 1984 as a sales
assistant at the Manchester shop, he
subsequently worked his way up to
Assistant Manager level. Prior to
joining Maplin he worked for one of
the large high street domestic
electrical/electronic retail chains,
where he was a service engineer.
Bob’s qualifications include City and

Guilds Electronics Servicing, and he
possesses a good working
knowledge of electronics. His main
hobbies are walking the dog, crown
green bowling and coarse fishing. At
the moment he lives in the
Manchester area, but will shortly be
moving to Doncaster.

The Sales Assistants are Steve,
Pete and Andrew. Steve originally
studied medicine at Kings College in
London, but he did not feel that this
was the career for him, he
subsequently worked for two sales
companies, after which he joined
Maplin in 1988. He is an active
electronics hobbyist and is
particularly interested in audio,
computers and Hi-Fi. He will shortly
be starting an Open University
degree course studying electronics.
Pete went to college after leaving
school and studied BTEC computer

el ‘

science and electrical engineering.
After qualifying he joined a leisure
industry service company working as
a field service engineer in Sheffield,
Pete joined Maplin in 1988. He is an
active electronics hobbyist and other
hobbies include cycling and
canoeing, he is also considering
studying an Open University degree
course in computer science.

If you live in the Leeds area and
you have not yet visited the new
Maplin shop, why not pop in, you will
be assured of a warm welcome,
excellent service and a
comprehensive range of products. If
youdon't live in the vicinity of Leeds,
take a trip out for the day, see the
sights and visit the best electronics
store around! (Stately Homes are
subject to seasonal opening, PLEASE
check that they are open before
travelling any distance).

. Carpet World Building,
Regents Street,
1 deeds.
S/ Tel. (0532) 449200

pnspon Informatlon British Rail.

Tourist Informaiop:
_0-‘ J'- T L_éeds-
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Teb'@ii!?.) 448133~
Le'édg’Coach Station.
.Tel. (0532) 460011

e Wellmgton Street,

“ Tel(0532) 46245/5

~ Bramiham Park, -+

g Wetherby, &

P rey Tels(0937) 844265+
Harewood House,
Leeds.

Tel. (0532) 885225
~Lotherton Hall, -
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1989 CATALOGUE PRICE CHANGES

The price changes shown in this list are valid from 17th July 1989 to 31st Qctober 1989. Prices charged will be those ruling on the day of despatch.

For further details please see ‘Prices’ on catalogue page 20.

Price Changes

All items whose prices have changed since the publication of the 1989

catalogue are shown in the list below.

A complete Price List is also available free of charge - order as XF08J.

Key
DIS
TEMP
FEB

E

NV

*

Discontined

Temporarily unobtainable.
Out of stock; new stock expected in month shown.
An additional £5.50 carriage charge must be added.
Indicates that item is zero rated for VAT purposes.
See ‘Amendments To Catalogue’. Note that not all
items that require amendments are shown in this list.
Whilst stocks last.

1989
Catalogue
Page No

AERIALS
Page 38

X023A  Mushkiller FM1083
Mushkiller FM1085
Mushkiller FM1087
Trucolour TC10 Grp A
Trucolour TC10 Grp B
TrucolourTC10 GrpC/D
Trucolour TC13 Grp A
Trucolour TC13 Grp B
TrucolourTC13 GrpC/D
Trucolour TC18 Grp A
Trucolour TC18 Grp B
TrucoiourTC18 GrpC/D
Trucolour TC18 Grp E
Extragain XGS.

Page 39

XQ39N  Extragain XG8 GroupA
X040T  Extragain XG8 GroupB

XQ41U  Extragain XG8 GrpC/0
X042V  Extragain XG8 Wdbnd
XQ43W ExtragainXG14 GroupA

XG 14 GroupB
XG 14 GrpC/0
XG 14 Wdbnd

ragain XG21 Wdbnd
Hi-Tech TV Aenal

Super-Set Top.

optenna
LofvQut DIY Aerial
Caratenna

Page 40

Caravan/Boat AE’lll
Univ. Clamp Type

Mast Bracket ype B
Mast Bracket Type 14
Lot Bracket

Lashing Kit Type 4
Lashing Kit Type 7
Lashing Kit Type 9
X0600 Mast 0

Mast M.

MastE
Msst G

Page 41

BW46A Masthead UP1300/W
BW49D Masthead UP1300/V
YN41U 3 Outlet Amp Kit
¥X73Q Indoor Amp XB1

Page 42

YPS3P  Aerial Amp 22.508
YPAIU 2 Outiet TV Amp
YQ22Y Xtra Set Am ;
YPA2V 2 Qutiet TV/FM Amp
BK75S  Xtra Set3 Amp
Xtra Set 4 Amp

Page 43

TV Amp XB12.
Diplexer UF22

2G  Splitter CS1000
Splitter CS3000
Aerial Combiner A/E

Aeriel Combinr AB/CO.

Page 45
RK430 6-Section Antenna

YNa2v

AUDIO, VIDEO & COMPUTERS

Page 47

YWSEN BSR Drive Belt
Page 48

HRI3P  Cirdg Sono 3549
Page 52

tFR48C  Record Cleaner
FV36P Record Clean Cloth

Page 53
TYN9?F  CD Cleaner

tYN38G CD Replacement Pads
FO28F CO Library Case

Page 54

1YB56L  Tape Editing Kit.
Page 55
FO38R  Orive Belt 35mm
Page 56
CT08) TOK AD-60
Page 58

FE?0M  Video Head 3HSS-N
FE7T'N  Video Head 3HSS-v

Page 60
YT33L  Printer Stand

Page 61
S/S 0/0 Disk 5.25

$/8 Q/D Disk 5.25

10 §/S Q/D Disk 525
D/S Q/D Disk 5.25

10'S/S 0/0 Disk 35

€109

£1.70

€1.20

oIS

018

oIS
018

FT84F  D/S D/0 Disk 3.5
10D/S DD Disk 35
D/S H/D Disk 3.5
10D S HD Disk 35.
D/S H/D Disk 5.25

10 D/S H/D Disk 5.25
Page 62

YMB4F  3.Sin. Library Case
YMB3E 5.25in. Library Case

BATTERIES &
POWER SUPPLIES
Page 67

FK62S  Zinc Chiorlde KIVHZ

Page 69

JAh Lead Acid Bat 4V
1Ah Lead Acid Bst 6V
1.2Ah Ld Acid Bat 6V
2.6Ah Ld Acid Bat 6V
4Ah Lead Acid Bet 6V

B6Ah Lead Acid Bat 6V
BAh Lead Acid Bat 6V
10Ah Ld Acid Bat 6V
12Ah L/Acid Bat 12v
1.9Ah UAcCid Bat 12V

4Ah Ld Acid Bat 12V
6Ah Ld Acid Bat 12V
15Ah UAcid Bat 12V
24Ah UAcId Bat 12V
38Ah UACId Bat 12V
BOOKS

Page 75

RL27E  Book NB147

RL31J  Book NB1S?
WFP76H Mastr Electrical Eng

Page 76
1XWBAU Book NB449

WP820 Electronics
WKE1R  Electrnics for Techs

Page 77

WPOSF  Pract Electronics
WS13V Intro Elect Circuits
WPOIK  Elec Syst & Tech
WS12N Radio Communication

Page 78
WS06G  Tol Design Ccts
Page 79

WPAOT  Linear IC Equivints
XWS6L  Book FT103.

Page 81
WPSSK  PE Microproc Handbk
8

AR28F  Book NB202!
WA29G Book BP88

Page 82

WKB3T Make And Design PCBs.
WAS3K Book BP110

Page 83

WPSOE Intro Electronics
WM60Q Mastering Electronic
XWE3T Book JM671

WASIF Book BP107

Page 84

WG8sT Book BPIB
WA36P Book BP103

Page 85
WG60Q Book BP9S
Book BPI3

Book NB269

Page 86

RO30H Book NB353
WGA3W Book BPB7

Page 87
XW62S Book BP82

WG46A Book BP0
WPSIE  Audio Projects

Page 88
XW280 Book NB336
Page 89
WPBIW Pass the RAE
Page 90

WPBIU Rsdio Ams Exam Msnul
WAJTS Book BP105

Page 91
WG350 Book FT1305

XW43W Book NB467
WSteU TVI Manual

Page 92
WG8IW Book NB132

Page 93
WPS2G Service Persnl Comps

VAT
Inclusive
Price
£1.99
£18.95
£6.95

£47.95
€1.99

£€18.95

£225
£2.45

TEMP

£19.95 NV

£5.95 NV
£1495NV

£350 NV

£295 NV
£295NV

oIS
£295NV

£2.95 NV
DS
£9.95 NV

oIs

TEMP

oIS
£9.95 NV
oIS

£€10.95 NV

£2000 NV

1989
Catalogua
Page No

WM32K Micro Introduction
RQ02C  Book Sybex C207

Page 94

XWB0B Book C202
WK30H Programming 6809

Page 95

WMI6H Programming M68000
XW72P Book C280

Page 97

WAALOT  Your Atari Computer
WM75S Mstr Mem Map CBMS4

BOXES

Page 99

Potting Box Cube
Potting Box Min
Potting Box Small
Potting Box Medum.
Potting Box Ex Large
Page 103

LLOOA
L3030

Verobox 103
Flip-Top Box 601 Blk

Page 109

XY19V  Laminate Alum Small

CABLES
Page 115

XR20W

Lapped Pair
PBIBU

100m Lepped Pair
100m Fleximic Orange
HO Fleximic

100m HO Fleximic.

Page 117

FP21X 50 Pk Small Base
FP22Y 50 Pk Large Base
FPZ3A SO Pk Screw Base
CAPACITORS

Page 124

WW44X Poly Layer 0.18
Page 128

Memeap 1F 8.5V
Ceramic Tnmmer SpF

AM/FM Varitune
Min AM Tuner Cap

Page 130

HX600 Crystal Socket 25u
HXBIR Crystal Socket 6u
COMMUNICATIONS
Page 134

YG16S Mag Mount

CONNECTORS

Page 143

YX48C Comcon Terminal
Page 152

QY73Q  Polarising Key 10C
Page 160

HHBAY  Cassefte Skt Paros
Page 165

BKI7F PC Edgconn 2x20 way
AK350 PC Edgconn 2x23 way
FA37U  PC Edgconn 2x25 way
FG23A  PC Edgconn 2x28 way
Page 166

TFL30H  Edge Conn Silver

Page 171
FEBAF  TNC Male/UHF Fem

VAT
Inclusive
Price

DIs
£20.95 NV

£21.95 NV

£17.95 NV

£14950V
£2395 MV

£22.95 NV
oIs

£1.85

24p
£1595
TEMP

£29.95

£3.95
£4.45
-£1.45

oIs

8p

9p

£220

ELECTRICAL ACCESSORIES

Page 175

JC27E  Simplicity Plug

Page 176

Rubber 13A Plug
Triple Skt Unswiched
Single Sw Socket.
Single Sw Skt 10pk

Page 177

JGAOT  Metal Single Sw Skt
Double Sw Sacke!
Double Sw Skt 5pk.
Switched Fiex Outiet
Blanking Plate

20A Plateswitch

20A Neon Plateswitch.

Page 178

Light Swch ST Single
Light Sw ST 1W 10pk
Metal Light Sw DT
Mti Light Sw OT Spk
Light Swch Oual

oIs

1989
Catalogus
Page No.

Light Switch Tripie
250W Push Dmr Sngl
Metal Box 16mm
Metal Box 16mm 20pk
Metal Box 25mm

Metal Box 25mm 10pk
Metal Box 2-way 25mm
Metal Bx 2w 25mm Spk
Metal Box 2-way 47mm
Page 179

Patt 20mm Sngl 10pk
Sur Patt 29mm Sngl
Patt 29mm Sng) 10pk

Patt 29mm Dble 5pk
Sur Patt 47mm Oble

Conversion Pattress
Ceiling Switch 1-way
BC Lampholder
Celling Rose.

Ceilling Rose 10pk.

Page 180

YBISV 24 Hour Timeswitch.
YKSTM 7 Day Timeswitch

ENTERTAINMENT
Page 183
YTOTH  Spkr/Phones Kit

HARDWARE
Page 189

FDIOL  8BA Tapped Spacr 1/4
JG20W 6BA Tapped Spacr7/8

Page 190
FW60Q Grommet Large

HEATHKIT

Page 201

HK8IC  EE-1001 Passive Crs
HK820 EE-1002 Transtr Crs

HMOSF  EE-1003 Anlg Dsn Crs
MOSSK  EE-1004 Dig Circuits

Page 202
HKBSV  EE-3403A Synth Cours
Page 203
tHMISR  EC-2001 Cmptr Fndmnt

Page 204
tMO260  EC-2002 Cmptr Prphrl
tMD31J  EC-2003 Cmptr Mnince
HK86T ET-100 16-8# Trainr
Page 205

HK20W ETS-18 Hero 1 Robot
MK21X  EE-1800 Robotics Crs

Page 206
HE9GE  IM-4180 FM Dev Meter

KNOBS
Page 209
TtFEI2N  Knob PKO

Page 210
YRESY  Knob K8B

THB35Q Knob K106L
THBI3L Knob K106

MUSICAL & EFFECTS
Page 220
tYP4ID Guitar Amp + Pre-amp

Page 221
YB40T  Cry Guitar Pick-Up

Page 228
AF98G  DE1400 Digital Delay

Page 229
1YMBIW Hi-Z I/P Springline

Page 230

XBO4E Earth Bar
BHB3IT Keyboard Spacer

OPTO-ELECTRICAL
Page 234

Min Cliplite Amber.
Min Cliplite Clear
Min Ciiplite Green
Min Cliplite Red
Min Cliplite Yellow
Cliplite Amber.
Chplite Clesr
Cliplite Green
Clipiite Red
Ciipiite Yellow.

Square Cliplite Red

Page 243
YHIIN  Photodiode TIL100

VAT
Inclusive
Price

£395
£8.95

65p
£10.50
75p

£595
£1.10
£4.50
€1.98

oIs

oIs
£44.95

.£49 95
oIS

DIS
DIS

oS

£19.95
TEMP

oIS

TEMP
3p

1989
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Page

Page 244
BL23A  Solar Cell MS4A

QY82D Intrared Sensr TIL81
Page 245
XAS6L  Imm Light Guide

PANEL METERS
Page 249
FOBIU  15mm LCO OPM

PCB EQUIPMENT

Page 250

FLO2C  SRBP 0.1in Type 3
FLO8J  Vero 10346

FLOSK  Vero 10347

FLIOL  Vero 10348

FLS3H  Vero 1040}
Page 254

YJ98G  Pos Photores Spray.
YM62S Pos Photores 200g
YJ38R  Photoresist Developr

Page 255

YJASY PCB Cleaner Aerosol
YP730 -70/4125 Contormal

YPT4R  -70/+ 300 Contormal

YT50E HPA Conformal Coat
YT43D Peelable Coat 35ml

YT48C  Peelsble Coat 250m!

Page 256

Polish Block.

Track Tepe 31
Track Tape 40
BW23A Track Tape 50
Treck Tape 62.

Track Tape BO.

260 Track Tape 100
Track Tape 125
Track Tape 150,
Track Tape 200

Pad 075

Pad 250.
IC Pads 100
IC Pads 200

PROJECTS & MODULES

Page 259
YP260 Geiger Case Orillad

Page 260

LWS9P Break Contact Kit.
LWSBN  Ext Horn Kit

Page 261
LW730  RTX3 Doppler Kit
Page 262
LW9?F  Panic Button Kit
Page 263

GB6YA Gas Detector PCB
LK60Q Explsve Gas Alrm Kit

Page 264

LXS7TM  Musical Announcr Kit
GB20W Doorbell PCB

Page 265

GOOOA Hobby Temp Cntrl PCB.

Page 266
GO13P Lead Acid Bat Chrger

Page 269

GAT4R Trmn Receiver 1 PCB
WE3T Rcvrl ML326Kit
Rcvr2 MLI28Kit
RAcvrl ML927Kit
Rcvr2 ML92Z7Kit

Page 271

GA23A  Strobe HT PCB
LW7BK Car Burglr Alarm Kit

Page 272
LKSIR 4 Ch Servo Cntrlr Kt
Page 275

GB67X RTTY Terminal PCB
GB73Q Meter PCB

Page 276

YM6IR Pre-drilied Tube
GB19V  Audio Processor PCB

Page 277

LM48C  Morse Osc Kit
JG27E  Morse Osc Back Tnm

Page 278
FPSN  Screening Can Low

VAT
Inclusive
Price

DIs
€145

oIs

£345
£44.95

f4a.95
£4.45

.£1.95
£26.95

£1495
£218

.£1.89

€135

€1995

i
5

Rg
58

£19.95
£2.30

68p
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1389 VAT 1989
Caralogue Inclusive Catslogue
Page No. Price Page No.
Page 279 Page 311
LMB0Q  Direct Conv Rx Kit €59.95 LM74R D Con/P Amp/Aerl Kit
Lmem ;unmg it £3 ;g
LM62S  Tuning Knt 2 .
LMBIT  Tuning K1t 3 53 Page31s
LMB4U  Tuning Kn & £320  GDA2V F/Store Hi Res PCB
YTOSE  ‘Box Drilled + Chssis £21.90
YTD4E  Chassis Drilled ois  Page 314
GDO2C Digiiser PCB
Page 280 GDO3D  Digitiser Cntrir PCB
GDBSG MW Earphon Radio PCB £265 LK96E  Digiuser Cntelr Kit
LK32K  TDA 7000 Radio Kit £12.95
Page 315
Page 281 LMIBU Keypad Kit
YMISR Gen Prp I/P mono Ass £5.95
Page 316
Page 282 GBSE  Mains TwRx PCB
0 GB96E ASCIl Keyboard PCB
by Earpande T £1295 (k78K  Ascil Keyboard Kit
YMI7T  Tone Cntrl mono Ass £5.95
Page 317
Page 283 GD37S Reversiboard
LK83W Headphone Monitr Kit €745 LK97F  Amstad ADM Card Kn
Page 285 Page 318
GB60O Mapmix PCB £7.50 GD36P Decoder/Amstrd PCB
LKO4E  Tnbi Scrch Fitr Ket £26.95 1GBIIF  Goltball Pentr PCB
Page 286 Page 319
GB82D  Active Crossover PCB £385 GBS6L Drgn ExtendiPDRT PCB
LKBIA  Active Crssvr Kit £15.95
Page 320
Page 287 5842V SpectrumiAsz32 PCB
K Battl avsm 271
T R A 8% KX Spctm/ASZ3Zint Kt
XJETX Battle 3W20L £425 YM23G Spectrm AS232 IF Ass
XJ6IA  Battie 2W16L €395  LKESV SDC"'“ 1/0 Cateir Kt
LM21X 23 Litre Cabinet Kit £3495  YM31J Sptrm I/D Cntrl Assm
LM20W 40 Litre Cablnet Kit £3995 LKDOA V'C 20 Talkback Kit
LMS4J  3way 20fitre Cab Kt £44.95
LMS9P  2WI6L Kit. £2695 Page 321
LWTEH  ZX81 1/0 Port Kn
Page 288 GBIBU 2X81 Talkbeck PCB
YQ4IW  15W Amp Kit 685 LKOIB  2ZX81 Talkback Kit
YQ37S 15w Amp Module £895
Page 322
Page 291 G838 2XB) Mod/indlace PCB
Y58N  2716/M8.
LW32K  1S0W Power Amp Kit 2285 QIO TXb) i Fiss Gro PCB
Page 292 LK23A  ZXB1 Hi-Res Graphics
LKO3D  MDSFET Bridging kit €145 pROTECTION
Page 293 Page 326
LMSGE  HP Mostet Driver Kit £1095 RXSOE Chassis F/H 1.1/4 in
LM53H  HP Mosfet PSU Kit. £95.95
Page 327
Page 295 g
RAI4Q  Thermal fuse 91C
GD72P D/Party Contriir PCB £310  RAISR  Thermal Fuse 126C
GD73Q  D/Party Triac PCB £265 RA16S Thermal Fuse 141C
RAITT  Therms! Fuse 152C
Page 297 #RA18U  Thermat Fuse 167C
RA19V  Thermal Fuse 184C
GA32K  Wexadrum PCB €325 2 RA20W Thermal Fuse 184C
RA21X  Thermal fuse 216C
Page 299 :AZZY Them\al:use m(é
40
GA54)  Synclock PCB GED | i WL I
Page 300 (s &4
1GB92A Gurtar Equaliser PCB gy RS PRETCED
(K74R  Guiter Equaliser Kit OIS page 330
Page 301 YM87U Indoor PIR
JG29G  Nolse Gen F/Panel £160
e ham RADIO CONTROL
age Page 335
H
GBIOH Probe Upper PCB A0 o oo e
Plg! 305 FP92A  Lamp Set
GDa4X 4172 Dig Countr PCB t6s0 Page 338
Page 306 XJ19V  Wild Cat Car Kit
LW79L :veqencvMCnunlev Kit %95 Page 340
LK20W Freqncy Mtr Adptr kt 95 XJ12N  Killer Kit Car
Page 307 Page 342
GD29G  Fib/Optic Tx PCB £1.95
GO26F  Fib/Optic Rx PCB £195 YP62S  2Chn Prop RC System
Page 309 Page 343
FA92A Mapsat Bracket 85p JF98G  SCTag Cell 1 2AN
Page 310 Page 344
LMO?H  Mapsat Decoder Kit £74.95 1YG14Q  Servo Mechanism

vaT
Inclusive
Price

£174.95

£36.95

€265
oIS

£1.95
£44.95

£545
£1995

£24.95

£39.95
£1.20

DIs

bis

£2.25

£5.95

1989
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RESISTORS

Page 349

YPO2C  High Power Pot SOR
High Powaer Pot 100R
High Power Pot 5008
High Power Pot 1k
High Power Pot Sk

High Power Pot 10k
High Power Pot 50k
High Power Pot 100k
High Power Pot 1M
Page 350

FT68Y  Min Shder 20k Lin
HAS0E  2-Axis Joystick

SEMICONDUCTORS
Page 352

Q801B ACI26

QBOSF  ACI42

HOSIF  AY-1-5050.

Page 353

TWQ28F HSCH100)

Page 354

WOAsY MCSBIOAP 450ns
HO7IN

Page 356

2708 250ns
2716 450ns
2732 200ns
2764 250ns
41256 150ns

4164 150ns
Page 357

6116 {446) 150ns
7400

TA4TA

10x85v 7489
74118

7418122
Page 358
UB730  74HC283
74HC356
7415374
74HC4316
74HCA543

Page 359

Q8018 AC126
QB0S5F  AC142

Page 363
tWQzeF HSCH1001
Page 369
axa?s 7400
Page 375
YHI6S  74LS374
Page 376
ax72p 74118
Page 378
10X65V 7489
Page 383
QX55K  7447A.
UHASY  74HCAS43
UB77J T74HC356
Page 385
UF13P  74HCA316
Page 387
UB730  74HC283
Page 388
054y 74LS122
Page 404
YKB08 724BDR1078N Blas Mod
Page 405

HQSHF  AY-1-5050
HO7IN M251

Page 431
YQ39N 0 1A Reg PSU PCB

VAT
Inclusive

£1.10

Dis

Dis
DIs

£1.65

1989 VAT
Cataiogus Inclusive
Page No Price
Page 438
WQ4SY MCEB10AP 450ns DIS
UF33L 6116 (446) 150ns £395
Page 439
QQ06G 4164 150ns _£4.50
QY74R 41256 150ns £1295
UH41U 511000 120ns £24.95
Page 440
QWI3P 2708 250ns DIS
QQ07H 2716 450ns £4.75
QQ09K 2764 250ns. £465
Page 441
XYB83E EPROM Eraser TEMP
FJ56L  Spere UV Bulb Epr Er TEMP
Page 442
YM34M Gang-of-Eight DIS
YM350 Gang-of-Eight Plus £429.95
Page 446
YQ67X (M2917 PCB £1.08
Page 450
1YG27E  Header 14. pin 98p
1YG28F He. €120
YG29G DIS
FAOSF  Header 28-pin DIS
tFAQ6G  Header 40-pin £39
FGS4J Vaned Hestsink Penta 85p
Page 451
HQ70M Heatsink 2E £2385
SPEAKERS & SOUNDERS
Page 457
LB25C  Crystal Earpiece 82p
Page 461
WF47B  Low-Cost 4in Spkr 4R €195
Page 463
XG44X  Spke 10 SOW TC 8R DIS
SWITCHES & RELAYS
Page 467
FF70M  Sub-Min Toggle J 98,
FFI2P  Sub-Min Toggle L DI
Page 473
YW41U Square Psh Lek Black £1.10
YW43W Square Psh Lek Red £1.10
Page 474
UH58N  Mod Sw Button Red 15p
UH74R  Mod Sw Button Grey. 15p
UH75S  Mod Sw Button Biue 15p
FPSJH  Mod Sw Plain Bezel 18p
FPS4)  Mod Sw LED Bezel 16p
Page 475
FK94C  H/P Cap Black 14
BK73Q  Flat Flex Connector. Dl
FM48C  Numeric Keypad £3.60
Page 476
YJ12N  Keyboard Without Pad Dis
BWIIM Latchsoht 2-pole IS
FH74R  Mains Latchswitch TEMP
Page 477
FH3IS  Mains Push DIs
TEST GEAR
Page 484
JLB3T  Resistance Box £89.95
Page 495
1YM68Y Function Gen MG205 £119.95
Page 496
YK38R  Low-Cost Counter DIs
YJ82D  MF125 Freq Counter DIs
Page 498
XG92A RF Power Meter £54.95
Page 500
XG91Y Bench PSU 5A 30V DIS
XG30X Bench PSU 3A 30V DIS
XG95D Bench PSU Dual 3A30V DIS

Catalogue
Page

TOOLS
Page 505

tBK42V  Min Slant Edge Curttr

Page 510
YW63T Needle File Set

Page 511
FYO4E  Knife Blades

Page 512
FV58N  Spiral Hand Deill.

Page 513

BWO4E Drill Power Suppty
LH?6H  Drill Sharpener

Page 517

WYOS5F Rechargeable iron
FPI3L  Sponge fr Chgbi lron

Page 518

BK4OT Replacement D rings.
FVS3H 5 Mir Pk 18swg Soldr

Page 519
FY72P  Conductive Paint
Nickel Screen Spray
Switch Cleaner
Switch Cleaner Pen.
Contact Lubricant
Contact Grease
Degreasing Spray.
Spray Duster
Silicone Grease

Page 520

YB78K  Antistatic Polish
Anti-Static Spray
Cleaning Strips.
Safeclens.
YJ44X  Aerosol Mech Dil
Film Lubricant.
Tube of Grease
Syringe Anti-Seize

Page 521
JK4OT Cyano-Gel 3g Tube

VAT
Inclusive
Price

£1095

75p
bis

(1153
Dis

£18.95
55p

DS
85p

£595
£275

£1.40
£315

£.25
£2 50

£2.70

£1.95

WOUND COMPONENTS

Page 522
HXO7H  Bobbin Type 2

Page 523

GE Coil L15
GE Coil L9
GE Coil L14
GE Coil L6
GE Coil L12
GE Coil L11
Choke 0 5H
Choke 1H
Choke 4H

Page 524

HX78K Tunl Coll 3T Red
LBOOA IFT1

Page 526

WB06G Min Tr 6V
WBI0L Min Tri2v
LYO3D  Tr1OVA 15V
WB1SA  Min Tr 15V
WBI16S Min Tr 20V

WB20W Min Tr 24V
YJS52G PCBTr0-60-60.!
YJS3H PCBTr0-90-903A
YJS4) PCBTr0-12x2 .25A
YJ55K PCBTr0-15x20.2A
MISCELLANEOUS
Page 530

1JG25C  Temp Clock White
Page 531
fD25C  Min Thermometer
Page 532
FP64U  Min/Max Temp Module
Page 534
XX0SF  UMF Modulator UM1111

£1.25

£995

£7 50

£7.95

NEW ITEMS PRICE LIST

The following list of items have
been introduced since publication
of our 1989 catalogue, it excludes
new items in this issue.
BOOKS
WS19V Intro Elect Circuits  Price £10.95 NV
WS20W Art of Electronics  Price £20.00 NV
WS21X Data Book CMOS 4000 Price £5.00 NV
WS22Y Audio Ccts Manual  Price £10.95 NV
WS23A Remote Control Handbook
Price £3.95 NV

WS24B Musical Apps of STs  Price £5.95 NV
WS25C Adv Secunty Projects Price £2.95 NV
WS26D Switches Price £9.95 NV
WS27E Dictionary of Electronics

Price £18.75 NV
WS28F Design Solid State Ccts

Price £13.20 NV
WS29G Understanding Magnetsm

Price £8.45 NV

‘WS30H Superconductivity  Price £10.00 NV
WS11] Intro Enclosure Design Price £2.95 NV
WSJ2K Synths for Musicians Price £6.95 NV
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WS33L CD-ROMS
WS34M Gud to TV & Video

Price £11.60 NV

Technology Price £8.95 NV
WS35Q Laser Cookbook Price £14.25 NV
WS36P Digital Logic Gates &

Flip-Flops Price £8.95 NV
‘WS375 Basic Electronics Price £4.25 NV

WS38R Leam to Program in C Price £4.95 NV
WS39N From Atoms to Amperes

Price £3.50 NV
WS40T Test Equipment Construction

Price £2.95 NV
PROJECTS & MODULES
GDB86T LM386 PCB Price £1.95
GDB87U Playback PCB Price £6.50
GD88V Rec/Playback PCB Price £6.95
GD89W EPROM Ext. PCB Price £5.99
GD92A 4 Way SP Switch PCB Price £3.50
GD93B RS232/'TTL Conv PCB Price £2.50
GD94C RTTY Demod PCB Price £3.80
GD96E Wind Sp/Dir PCB Price £3.99
GD97F Code Disc PCB Price £3.85

GD99H PAL Colour Encoder PCB Price £3.50
GE03D SW TRF PCB Price £3.95

GE06G LM13700(1) PCB Price £4.20
GEO08] Hi-Low Switch PCB Price £1.25
GE09K Aud/Vid Modulator PCB  Price £3.50
GE11M Stereo Output PCB Price £1.98
GEI13P LM1875 PCB Price £3.45
GEIL5R TRF Reflex PCB Price £3.79
GEIL7T LM13700 (2) PCB Price £4.45
JL74R Modulator Panel Price £1.40
JL17) Shaft Price £1.80
JL78K Ball Race Bearings Price £3.45
JL19L Encoder Coupler Price 60p
JL80B Coupler Plate Price 60p
JL81C Cup Mounting Price 60p
JL82D Cup Mounting Plate Price 45p
JL83E Pointer Price £2.50
JLB4F Taul Fin Price £1.45
JL85G Pointer Shaft Mounting Price 60p
JL86T Pointer Shaft Mounting Plate Price 60p
JL8IU Mast Clamp Price £1.25
JL88Y End Cap Price 18p
LMS65V 1kW Mosfet Amp Hardware Kt
Price £79.95
LM66W PAL Colour Encoder Kit Price £19.95
LM75S RS232/TTL Conv Kit Price £12.95
LM76H LM386 Kit Price £3.95

LM717] 4 Way Speaker Switch Kit Price £19.95

LM78K Aud/Vid Modulator Kit  Price £14.95
LM79L Modulator Hardware Kit Price £9.95
LMB80B Rec/Playback Kit Price £34.95
LMB3E IC Tester Kit Price £69.95
LMB85G Playback Kit Price £14.95
LM86T EPROM Ext Kit Price £14.95
LM87U Wind Speed Kit Price £9.99
LM88V Wind Duection Kit Price £17.99
LMB89W Hi-Low Switch Kit Price £2.60
LM90X Wind Hardware Kit Price £29.95
LM95D RTTY Demod Kit Price £16.95
XMI13P 1kW Mosfet Amp Case Price £59.95
XMIIT IC Tester Assm Price £129.95
YT63T 4 Way SP Switch Box Price £14.95
YT64U Modulator Box Price £5.95
YT67X Top Housing Price 80p
YT68Y Bortom Housing Price 80p
YT69A Pointer Shaft Price 95p
YT70M Mounting Bar Price £3.45
YTZ1IN Wind Cups Price 50p
WOUND COMPONENTS

UK80B Choke 4.7mH Price 68p
UK81C Sensor OPB706B Price £2.15
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by Dave Goodman

Introduction

This project decodes the variable
frequency and four bit binary outputs
from the wind speed and direction
indicators that were published in the
April-May edition of ‘Electronics’, and
displays the result. Wind direction is
represented by a ring of 16 LED’s, for
22.5 degree resolution, and ‘electronic
damping’ is incorporated to stabilize the
display during turbulent weather
conditions. Wind speed is represented on
an analogue meter which has a special scale
calibrated in both MPH and KNOTS. The
scale is calibrated to display 0 to 100 MPH
(0t0o 87 KNOTS) and 0 to 25 MPH (0 to
22 KNOTS) using the divide by four
scaling switch.
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The kit contains all items necessary to
build the module and a smart case is
available separately, to house the project.
In the optional case panel, provision has
been made for fitting of a clock and
temperature module so that both inside
and outside temperatures (in degrees C or
F) and the current time can be logged. The
pre-punched and screened base panel is
manufactured from dark red, translucent
plastic (also an optional item which
replaces the larger metal panel normally
supplied with the case) which allows the
LED’s to be seen once they are
illuminated.

An eight bit bus output is provided
for wind speed and also a four bit bus, for
wind direction. This facility allows for the
decoder module to be connected to
computers having suitable parallel bus
inputs and for the data to be entered into
your own programs as required.

Circuit Description

Full details covering construction and
operation of the speed and direction
sensors can be found in issue number 31
(as already mentioned), with the exception
of the wind speed verses frequency graph
which is shown here in Figure 1. The
sensor output frequency is directly
proportional to the cup rotation speed and,
therefore, linear in performance; that is
apparent from the y = mx+c¢ straight line
response. Data for the graph came from
taking many hundreds of sample readings
over many months, in all different weather
conditions, comparisons being made
against known calibrated systems. Other
well known methods entailed fitting the
anemometer above a car roof and sample
readings taken (not by the driver I hasten
to add!) in different conditions and
environments. The final results are an
average of the data and at extreme ends of
the scale, are likely to be inaccurate, e.g.
below S MPH and above 70 MPH.
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Figure 2. Circuir.
S . "
This data is then latched by IC6 before -  LBOHPH, E-F, and toggle switch S1, see Figure 3.
conversion in D/A converter IC7. IC8 is —< o} - With S1 set for 0.5Hz sample rate, the
the master clock, running at a frequency of meter M1 is scaled for 0 to 100 MPH and

8.5kHz, with divider timing outputs as
follows:

IC8 Frequency

pin (approx.)

15 8.5Hz
1 2.2Hz
2 1.1Hz
3 0.5Hz

Timing outputs are used for resetting
and latching the code generator, via IC1
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MPH. Bus inputs to IC7 need to be
relatively stable between latch (sample)
pulses, otherwise the meter pointer will
increment up and down in small steps;
R18 and C9 form a very-low-pass filter
which removes small step pulses and gives

B

M1 a smooth response. Fine calibration is
made by adjusting RV1 — more on this

Figure 3. Timing outputs.

later on.
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Figure 4. PCB layout. .
PCB Construction Notes . ©
.Refe.r to Figure 4 and the Parts List PI°::°§: °,‘3.03_“°'
and identify the components to be used. I
H —
would suggest that resistors are fitted first, @ D2
followed by IC sockets, transistors and — e PL2
10de

capacitors. Either solder each component
in as you go, or solder components in a
group; this helps reduce errors and
produces a neater finish.

The five input diodes, D2-6, require a
ferrite ring to be placed over each anode
iead, as shown in Figure 5; take care not to
bend the leads too close against the glass

(®) Beod Diode

Ferrite Beods
mounted over
Anode leods.

il

l : PCB
envelope! GD9BG
| | D5 D3 D4 Dé
Mount the LED’s so that they stand PORS |, . SN S .U |
vertical and no more than 15Smm above the
PCB, as shown in Figure 6. Sleeving is ==
Figure 5. Fitting ferrite beads.
(B)
Nt
[
LED % <
= (o]
E p
Spocing le? i =
A Plostic omm sleeve '_1
sieeving e ¥ PCB
C ) C O () i3 PL1
Cut into U
16 lengths
(o}

Figure 6. Fitting LEDs.

supplied to assist in this exercise and
sixteen pieces should be cut 6mm long;
check the LED body length first as
dimensions given allow for 9mm and sizes
may vary. With reference to Figure 4 you
will note that the cathodes (K) of each
LED have been positioned around the
inner side of the circle!

12

Once all components, sockets and
LED’s have been mounted and soldered,
cut off the excess component wires and
inspect the assembly. Insert the IC’s into
| their sockets and finally, fit the connector
\ plugs. Note that the Minicon plugs are
mounted onto the PCB from the TRACK
side and NOT from the usual component

Figure 7. Fitting plugs.

side, see Figure 7, therefore they should be
soldered on the component side of the PCB
only.

The Terminator

Switches S1 and S2 are connected to
the PCB using an 8-way minicon socket
and 10 way ribbon cable. Remove two
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Minicon

Tin the wire end
with solder.

(B) Crimp insulotion
and wire.

(C) Push terminal in
until locked.

Figure 8. Terminating wires.

(»)

To PLA —

P& P5 P6 P7 P8

3 pole—4 woy
rotory.S2
(8) Paosition Stop Lock
4 ring nut
Lock
wosher

wind
speed S2 S1
Direction Ramping Scaie/-4
sensors [
Mox
( B~
A A | o #O ) 10OMPH
ov +V _QB—OZ- o || 25mpH P.S.U
k k 1 12V DC
Min + e
! 0060060 ey +_Ve‘_’
8 1 g 8 P10 Ve
PLZ 5l 814 p2g M1
P30 — i
—O 15 Wind speed
O |6 P40— ﬁ meter
Q 17
O |8
RES 8 (MSB)
[e) D7
GD98D 8 8 Bit
PL1 le] Doto
o} Bus O/P
PL3 8 (Wind Speed)
100004 o DO
1 (LsB)
(MSB)
D3 4 Bit
Dota
Bus O/P
DO (Wind Direction)
(LsB)

Figure 10. PCB connections.

wires from the ribbon, leaving eight to be
fitted with a terminal and crimped with
pliers as shown in Figure 8. It helps to
lightly tin the bared wire-end before
crimping, which then facilitates soldering
if you are unable to crimp the wire
properly. The remaining two wires are
used for connecting the meter Ml tothe
PCB. Solder the other end of the ribbon to
S1 and S2 as shown in Figures 9 and 10 -

colour coding is left to your own choice -
and note that the connections in Figure 10
are shown from the component side of the
PCB.

Connecting details for the 6-way
multicore sensor cable are given in Figure
11. These wires are much thinner than
ribbon cable, therefore extra care should
be taken when fitting terminals; the
screening braid connects to OV pins 7 or 8
on PL2.

I g
+5v
Wind Direction P2 - O P2
Module K
p - p Wind Speed
GD9LE s L Module
GDI6E
P10 P9 P8 P7 P6 P4 P3
o 0 O (o] ?P:S

[}
]
|
OVI(8) (4) (2) (1) (0) (V)

|

I
(( b,
I S ' 1 1

J\ ov /

Multicore 6—woy
screened coble
(XR26D)

GD98G Main Boord

Figure 9. Damping switch S2.
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Figure 11. Sensor wiring.




De-Scaling ' |
The meter supplied in the kit is scaled

for current measurement and needs to be ‘ ‘

changed for this application. First, cutout |

the scale by removing the un-wanted outer ‘

Cut the scale card here.

N

card — see Figure 12 — and gently prise off

the transparent plastic cover from the o
meter, Figure 13. Great care has to be ‘
taken when performing these operations as {
itis very easy to damage the pointer and | 20
movement. Apply impact adhesive, such |

as the Maplin FL44X, to the back of the |

scale card and carefully slide over the old [
meter scale and underneath the pointer, as
shown. Ensure accurate alignment with
the case edges before re-assembling the
meter panel. Pointer zeroing is performed |
from the outside by turning the plastic
adjuster with a screwdriver. Zero accuracy
is dependent on the orientation of the
meter, therefore ‘fine’ adjust the pointer

40 60
| 8o

WIND SPEED

after the meter has been fitted into the i

case. Figure 12. Scale.

O] ©

Slide the card &
scale in ploce.

Remove the
plastic cover

. Testing
‘, A power source capable of producing
i 7.5to 12V DC at 100mA is required to be
| connected with +V to pin 1 and 0V to pin
1 2, see Figure 14. Use the ribbon cable
‘ remnant to wire pin 3 to M1 -V and pin 4
| to M1 +V. Insert the previously wired S1
| and S2 socket onto PL4 and switch on.
| LD16 should be lit and monitoring the +V

(8) ()

Spreagd adhesive over
back of scole card.

Turn the screw odjuster
to zero the needle

supply rail with an ammeter should
produce a current reading of 25mA for a
7.5V supply or 35mA for 12V supply -
approximately.

With the fully working wind speed
and direction system connected, the
average current should approximate 65-
70mA.

+5/12V
T

Figure 13. Fitting the scale.

Signal
generator
500Hz
Jutm
(2-5v)
ov Signal +125'S'Uov
(V] ] P1 O- {
2L P2 @
P3 G o
P4 G o
Min \ A" et
B @/’ wiper
i / here
GD98G
Main board Max /

10 IC1
— ' 48586E
1 _]._ R1 3 208Hz
Ry I ] S = QUTPUT
Mo T T0 PL2
Y G 0 §
- C I 2
T 10PF ™8 10PF 18 12
[ 1 .

Figure 15. Calibration circuit.

| Switch off the supply and if you
possess a pulse or function generator, then
| setupaS00Hz TTL square wave (5V) and
| connect the signal to PL2 pin 2 and 0V
(pin 7 or 8). Alternatively, the calibration
circuit shown in Figure 15 could be built
for this purpose. Using a 3.2768MHz
crystal the divide-by-14 output (16384) pin
3 generates a 200Hz signal or 400Hz from
the divide-by-13 pin 2, either of which can
be used for setting up the meter. To begin
with, position the meter facing upward
and zero the pointer with the screw
adjuster. Turn on the power and with S1
set for ‘100MPH’ (PL4 pin 1 to pin 3) turn
RV1 until M1 displays 100MPH or
80MPH for 400Hz (40MPH for 200Hz) -

Figure 14. Wind speed calibration.
14

see graph. The preset wiper should end up
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around the half way position. Turn off the
supply, disconnect the wiring from M1
and continue with the main assembly.
Note that a hole has been added beneath
RV1 and this makes further adjustment
possible after mounting the PCB onto the
plastic panel.

M3 insulated spacer
(4 x FS37S)

Component side

O
I
8

4 x M3x6mm
poziscrew

Fy
!
|

Top |

Plastic panel

C

L L

PCB

Plastic panel Meter M1

PCB T fo
4 x M3 nut
(BF58N)

Figure 16. Main panel assembly.

Main Assembly

Mount the module onto the plastic
main panel using 4 insulated 15mm
spacers, see Figure 16. Fit the spacers onto
the plastic panel using 4 x M3 poziscrews
instead of the panel screws supplied.
Mount the meter onto the panel and hold
in place with 4 x M3 nuts. Do not
overtighten either the screws or nuts or the
plastic is likely to crack! Re-connect the
wiring from meter to PCB.

Rotary switch S2 and toggle switch S1
are mounted onto the pre-punched panel
shown in Figure 17. It may be necessary to
cut off the locating spigot from S2 if it
fouls the panel and the spindle should be
cut to a suitable length for the pointer
knob.

Before the temperature module can be
mounted, the battery (if fitted) and both
fixing screws will have to be removed, see
Figure 18. Position the bezel over the
module display and fit into the panel as
shown; secure with 4 x 8BA x 0.5 inch
bolts, which self-tap into the four corner
holes. Sufficient space is available on this
panel for fitting switches associated with
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S2 S1

Position
collar
|

Lock Lock

washer n
!
‘/\\gt

Battery box

PCB
(Temp. module)
| m I |
————t .

Cut shaft length
to 7mm approx.

— P

Lock nut Nut

]

1
! Metal panel

4 x 8BA x 1/2in bolts

‘\B""'/'

Figure 17. Metal panel assembly.

Battery box

| Temp. madule

Metal ponel
i

-8 BA x 1/2in bolts.

Remove battery & discard
the two fixing screws.

Figure 18. Fitting temperature module.

selecting the various functions on the
temperature module, e.g. clock,
temperature in C or F, or time set. Further
information on facilities is supplied with
the module. Please note that this particular
module is a product and not a kit.

Lastly, secure the panels into the case
with the hardware supplied, both brushed
aluminium panels are not now required,
and assemble both halves of the case.
External wiring connections can be taken
through holes or slots cut into the rear of
the case as required.

Finally

The LED’s should be clearly visible
through the red panel and you will need to
set the wind direction pointer to North and
turn the code disc until LD16 is on. Set
the rotary switch S2 fully anti-clockwise
and spin the pointer; the LED’s will come
on sequentially. Turn S2 to the next
position and spin again; you will see the
effects of the slower sample rate. This
‘damping’ is quite effective when windy
conditions cause the pointer to swing
erratically.

Continued on page 47. 15
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Measuring Frequency —
You, Too, Can Do It!

Time is undoubtedly the most myste-
rious attribute of the Universe we live in.
We all experience it, but its nature defies
definition. While it is now generally
accepted that it is, in fact, one of the
dimensions of ‘space-time’, it is far from
easy to explain why it behaves so
differently from the ‘space’ dimensions.
Frequency is the number of similar events
that occur in a fixed period of time; for
example, a SOHz sine wave passes upwards
through zero fifty times in a second. In
doing so, it divides time into periods of Y50
seconds, so that frequency can be regarded
as the reciprocal of time.

Curiously, because we understand it
so little, time is the physical quantity that
we can measure most accurately — the
present limit is somewhere in the region of
1 part in 10'%, (1 in 1 000 000 000 000 000)
— and we can measure frequency just as
accurately. But what can we use for a
“ruler”?

‘minute’ and ‘hour’ indications. We could
measure the ‘frequency’ of a timer that
switches every 100s or so in this way.
Exactly 100s between switchings would be
a frequency of 0.01Hz or 10mHz (10
millihertz, not to be confused with
10MHz, 10 megahertz, which is a frequen-
cy 10°, or a billion, times larger). This
method is reasonably good down to time
intervals of about 3s, below which the
variation in human reaction-time seriously
affects accuracy. Note that the reaction-
time itself does not matter, because if it
were constant it would affect each
measurement equally, but the variation
from event to event does matter.

Going up in frequency, we come to
the first electrical standard frequency
‘signal’, supplied to practically every home
by your friendly neighbourhood Electric-
ity Board. Forty years ago, the mains
frequency was subject to considerable
variation, but nowadays it is normally held
very close indeed to 50Hz, witness the fact
that a mains-driven clock keeps good time.
If the frequency were not closely control-

STORAGE  CONTROL

=
-
- -
Tt BN
- -
™ |-
i@ la
. & ]
A typical oscilloscope.
Standard Frequencies

We measure lengths by comparing
them with ‘standard’ lengths marked on a
ruler, and we can measure frequency by
comparing the unknown frequency with a
known one. There are lots of ways of doing
this, as we shall see, but where do we get a
known frequency from?

Starting at very low frequencies
indeed, where at least several seconds
elapse between each of the events we
decide to use for the measurement, we
could use a stop-watch, or a digital
wrist-watch. A mechanical stop-watch has
a balance wheel, normally oscillating at
0.2Hz, to provide the reference frequency,
while digital watches usually have a
quartz-crystal oscillator, operating at
32768Hz (2'SHz). This is divided repe-
atedly by 2 to give a 1Hz signal, and then
further divided, or counted, to give
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led, the National Grid network could
become unstable: this happened once and
all the power to the south of England was
cut off. In the USA, they had an even
bigger blackout (of course!), for the same
reason. Naturally, you won’t use the mains
voltage directly for any experiments, BUT
ALWAYS USE AN ISOLATING
TRANSFORMER. In any case, you only
need a few volts at most for frequency
measurements.

The next sources of standard frequen-
cies are the ‘tuning signals’ of radio and
television stations. The spread of 24 hour
broadcasting, and Open University prog-
rammes at unsocial hours, has reduced the
availability of these; in particular, the
stereo test signals that used to be broadcast
on Radio 3 have been dropped, and are
unlikely to return. Still, tuning signals are
sometimes broadcast; BBC1 and Radio 4
use a lkHz tone, while other BBC

channels use 440Hz. Some stations use
400Hz; it is not too difficult to confuse the
last two, so be careful! You can also get
cassette tapes with tone recordings, but
these are of somewhat limited use due to
the speed variations of the cassette player.
Nevertheless, they can be used for some
purposes.

Yet higher in frequency, we have
15625Hz, which is the line-scan frequency
of 625-line television, and 32768Hz from
the digital watch. The former can be
picked up (all too easily!) on a piece of wire
placed close to the television set, but NOT
dangled through the vent slots, while the
latter can be picked up in a similar way
from a watch with a plastic case, although
the signal will be quite weak. Depending
on the construction of the watch, it might
be possible to make direct contact with the
circuit, but take anti-static precautions and
DON’T connect straight across the crystal
because it will be pulled off frequency and
may stop oscillating altogether.

We are now well into usable radio
frequencies (the lowest radio frequencies
used are in the region of 9kHz, for
communication with submerged sub-
marines), and at 60kHz we have a standard
frequency transmission from station MSF
at Rugby. This carries modulation which
gives very accurate time signals, but the
carrier frequency itself is also very accurate
indeed. Beyond this, and rather more
accessible because components for receiv-
ers are readily available, is BBC Radio 4 on
198kHz (long wave). A simple ‘straight’
receiver is best, remembering that it is the
CARRIER that we want in this case, not
the modulation. It is, of course, possible to
use broadcast transmitters up to about
26MHz, provided you can identify the
transmitter and its operating frequency.
The BBC and IBA produce free booklets
giving the frequencies of their LF and MF
broadcasting stations, and BBC World
Service will provide information about HF
transmissions. There are standard fre-
quency transmissions, whose carrier fre-
quencies are particularly accurate, at
various frequencies in the HF band.
Beyond that are CB radio channels: you
can get a leaflet from the DTI giving the
channel frequencies if you don’t know
them. There is then a gap, up to the Band
2 FM radio broadcasts. Don’t worry too
much about the frequency modulation;
most of the methods of using these signals
for measuring frequency are not badly
affected by it. Above Band 2, there is a big
gap before we come to the TV transmis-
sions on Band 4/5. Above Band 5 is the
934MHz CB radio band, the channel
frequencies for which are given in the DTI
leaflet mentioned before. Frequencies for
the Band 2, 4 and S transmissions are given
in your trusty Maplin catalogue, as are the
channel frequencies for direct-broadcast
satellite transmissions. These latter bring
us to nearly 12.5GHz, which should be
high enough for most private experimental
work. There are some serious licensed
amateurs operating well above this fre-
quency, but I am sure they don’t need to
read this article, except for interest!
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Single and Mulniple
Frequencies

The only signal that consists of just
one frequency is a continuous sine-wave. It
isn’t meaningful to ask why this is: it is one
aspect of a fairly fundamental fact of the
Universe we inhabit. Any other wave
shape can be built up by adding sine-
waves. Any other repetitive waveform can
be built up from continuous sine waves, and
one class of repetitive waveforms is
composed of one sine wave, termed the
fundamental frequency and usually having
the largest amplitude, with other sine
waves, or harmonics, whose frequencies
are exact multiples of that of the
fundamental. For example, a symmetrical
square wave consists of a fundamental
frequency and (in theory) all odd multiples
of that frequency, the amplitude of each
harmonic being inversely proportional to
its frequency. In practice, the harmonics
don’t go on for ever; the bandwidth of the
system will be limited by something, but,
for example, a 1kHz square wave gener-
ated by a 74HC device is likely to have a
detectable 1001st harmonic at 1.001MHz.

Measurements At Low
Frequencies

Some measuring techniques are more
suited to either low or high frequencies, so
we may as well begin at the bottom and
work up. One technique has already been
mentioned, that of using a clock or watch
to measure the period, and then calculate
the frequency as the reciprocal of the
period (i.e. 1 divided by the period).
Another solution is to buy or build a
frequency counter or a frequency meter
(such as LW79L or LK20W). However,
most counters have limited accuracy at low
frequencies. They work by counting
zero-crossings of the waveform in a
time-period, called the ‘gate-time’, accur-
ately derived from a crystal-controlled
oscillator. This gate-time is usually not
longer than 10s, so that, for example, 500
crossings of SOHz could be measured. This
means that a frequency near SOHz can be
measured only to 1 part in 500, which
sounds quite good. But suppose the SOHz
signal was needed as the reference
frequency for a timer: an accuracy of 1 part
in 500 corresponds to nearly 3 minutes in
24 hours, which is not very good. Some
counters measure low frequencies by
counting the number of zero crossings of
the standard frequency in one period of the
unknown frequency. This gives much
greater accuracy: a IMHz standard allows
measurement of SOHz to 1 part in 20 000
in only 20ms, but some counters of this
type can be confused by non-sinusoidal
waveforms that have multiple zero-
crossings within one cycle of the fun-
damental. I recall trying to measure the
frequencies produced by a very primitive
electronic musical instrument, only to find
that the counter read ‘660Hz’ on every
note, even though they were clearly all
different. But each note waveform in-
cluded a large pulse of 757us duration,
which the counter was measuring, on the
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assumption that it was a half-cycle of the
fundamental frequency.

There are two aspects to ‘measuring’
frequency, as we usually use the words.
One is to determine exactly what the
frequency is (which is what a counter
does), and the other is to adjust an
oscillator as exactly as possible to a given
frequency, or, what amounts to the same
thing, to calibrate the scale of, say, a
variable-frequency oscillator. In most
cases, the private experimenter wants to do
the latter, so most of the descriptions in
this arucle will be about adjusting or
calibrating oscillators. However, the same
principles can be applied to actually
measuring frequency, especially if a
calibrated variable-frequency signal is
available, or can be generated, to serve as
the reference frequency.

If you have an oscilloscope which
allows external signals to be applied to the
X-plates as well as the Y-plates, you can
adjust low frequencies very accurately by
using Lissajou’s Figures. If you apply
sinusoidal signals of the same frequency to
both inputs you will, in general, get an
ellipse traced on the screen (Figure 1). If
the two signals are in phase or 180° out of

phase, the ellipse will collapse to a straight
line. If the maximum deflections in the X
and Y directions are equal (through
suitable combinations of input voltages
and amplifier gains) and the two signals are
in phase or 180° out of phase, the straight
line will be at 45° on the display, while if
the two signals are 90° out of phase, the
ellipse will become a circle. If the
frequencies of the two signals are not
exactly equal, the display will show an
ellipse which rotates at the difference
frequency, collapsing and expanding as it
goes round. It is thus very easy to apply a
few volts of SOHz, derived from the mains
via a transformer, to (say) the X-input, and
a signal from the oscillator to be adjusted,
to the Y-input. Then you adjust the
oscillator frequency until you get, as nearly
as possible, a stationary display at any
convenient phase relationship; usually the
straight line is easiest to use. If the display
rotates only once in 10 min, the frequency
has been set to an accuracy of 1 part in
30 000, or about 3s in 24 hours. Don’t try
this unless you have plenty of spare time;
the display patterns are so fascinating that
you can easily spend an hour watching
them.

a) Equal amplitudes, phase difference 90°

¢) Equal amplitudes ,phase difference 180°

b) Amplitude ratio 1:2, phase difference 90°

d) Equal amplitudes,phase difference 57°

Figure 1. Lissajou’s Figures with a frequency ratioof 1:1.
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complex ratios, such as 7:11, look like a

raster scanned with curved scanning lines.
While requiring only sinusoidal scanning
waveforms, which can have very low
distortion and thus give very accurate
linearity, the definition and brightness are
least in the centre of the raster, which is
normally a big disadvantage. The Lissa-
jou’s Figures method can be used up to the
frequency limit of the oscilloscope, pro-
vided you have a suitable standard
frequency source (and an oscilloscope!),
but it will only work properly if both the
reference frequency and the unknown
frequency are quite stable (no ‘drift’ or
f.m.).

a) Frequency ratio 2:1, phase zero ) ) Aud‘ble Beats
b) Freglisndy..ralionaciipimse’.50 What do you call someone who
calibrates mechanical digital audio signal

| generators? A piano tuner. Pianos are
tuned by adjusting one note, using a
tuning fork, and then tuning the other
notes to the first one. This is done by
/ listening to audible beats.
If we add together two sine-wave
1/ signals of nearly equal frequency, using,
/ for example the simple ‘mixer’ shown in
/ Figure 4b, the amplitude of the resulting
/ signal shows a series of peaks and troughs
/ at the difference frequency (Figure 4a).
// There is no actual signal present at this
7 frequency, it is just the amplitude that
/ varies, and if we apply the combined signal

to an audio amplifier and loudspeaker, we

_ d) Frequency ratio 3:1, phase zero can hear the variations in amplitude,
¢) Frequency ratio 2:1_ phase 270 which are called ‘beats’. This method is
| useful for comparing audio frequencies
between about SOHz and a few kHz. It is
possible to hear beats between two

Figure 2. Lissajou’s Figures.

This is all very well, but suppose the
oscillator to be adjusted or measured is not [

intended to run at SOHz? If the frequency
of the unknown signal is a multiple of the
reference frequency, a stationary display is
still obtained, but instead of being an
ellipse, it is a more complex figure
(Figures 2 and 3). The ratio of the
frequencies is equal to the number of
‘points’ on the figure, less 1, when the
phase relationship between the two signals
is such that it will give a single line trace
(like Figures 2b, 2¢ or 2d) rather than a
loop (like Figure 2a). Provided the
‘unknown’ oscillator frequency is stable

(the reference certainly ought to be!), this ‘ _
method can be used up to a frequency ratio i a) Frequency ratio 1:4 b) Frequency ratio 1:5

of at least 20 to 1, so a 1kHz oscillator
could be calibrated against S0Hz. Ratios
such as 3:2 can also be determined, but in
practice this is not quite so easy. 3:2 gives a
display (with a particular ‘phase’ rela-
tionship, although strictly speaking you
can’t compare the phases of two signals at
different frequencies) like a Greek alpha
‘a’ of the reverse (Figure 3). To determine
the frequency ratio, count the total
number of ‘points’ along both horizontal
edges of the display, and those along both
vertical edges. Subtract 1 from each, and
the ratio of the resulting numbers is the

frequency ratio. For example, the ‘alpha’
display has 4 ‘points’ on the horizontal
edges and 3 along the vertical edges, so the
frequency ratio is (4-1)/(3-1) = 3/2. More Figure 3, More complex Lissajou’s Figures.
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(a)
() 10K
g Output
to audio
I
nputs amplifier
o— ]

Figure 4. (a) Waveform of ‘audio beats’
produced by adding rwo sine-waves of nearly
equal frequency.

(b) Audio adder. The op-amp can be any
general purpose type. Adjust the input resistor
values to get approximately equal signals at
the output.

sine-waves with nearly a 2:1 frequency
ratio, because the human ear is not
distortion-free, and generates the second
harmonic of the lower frequency signal.
Another way to extend the range is to use a
square wave for the reference. We've seen
already that a square wave contains a
fundamental and a series of odd harmo-
nics, so a SOHz square wave will give beats
with sine-wave signals at 150Hz, 250Hz,
etc. It is also possible to use this method
the other way round, with a square wave of
unknown frequency beating with a sine
wave signal at 3, 5 or 7 times the wanted
frequency. The accuracy of the measure-
ment is multiplied by the order of the
harmonic. It is quite easy to adjust for
beats slower than 1s, which corresponds to
an accuracy of better than 1 part in 1000
for a harmonic at or near 1kHz. The piano,
and most other musical instruments,
produces sounds which are rich in
harmonics, so it is possible to hear beats
between, for example, the 2nd harmonic of
262Hz (524Hz) and the 3rd harmonic of
175Hz (525Hz). Using these beats, and
following a set pattern, the piano tuner can
adjust all the notes.

Visible Beats

It is possible to make beats visible
instead of audible. Looking at an LED

1N4148
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Figure 5. Making beats visible. This is a very
stmple circuit for comparing/adjusting audio
frequencies. The op-amp should be a bipolar
type.
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vary in brightness is somewhat less tiring,
and less anti-social, than listening to
audible beats. Also, as Figure 5 shows,
only a minimum of equipment is needed.
Note that the op-amp must be of a type
that will accept a load resistance of 1kQ2 or
less: unfortunately this characteristic is not
given in the tables in the Maplin catalogue
(perhaps next time? . . .), but most of the
bipolar devices should be suitable. Because
the LED is a non-linear device, the
application of two signals to it generates
signals at the difference frequency (and
others, including the sum frequency, but
we are not concerned with those at
present). The diode in parallel with it is to
provide a feedback path for the negative-
going half-cycles, which would otherwise
violently overload the op-amp. Using a
square-wave signal, harmonics up to at
least the 15th are detectable, and if the
op-amp is a wideband type, the input
frequencies can be up to at least IMHz
(but you probably won’t be able to do both

signal. Note that a high gain will mean a
low input impedance, so it may be
necessary to precede the adder by a buffer,
e.g. another op-amp in a unity gain circuit.

Back To Audio

We can increase the range of differ-
ence frequencies that we can detect by
going back to audio. Depending on your
personal upper limit of hearing, beat notes
up to several kHz are easily heard. These
are not the same as the audio beats
mentioned earlier, which were not signals
but amplitude variations. Here, the two
signals are added and amplified, and then
applied to a rectifier, which produces an
actual signal at the difference frequency. If
the difference frequency is within the
audio range, we can amplify it and listen to
it. Figure 6 shows a simple way of
generating audio beats from signals above
the audio frequency range. Using an
EM592 op-amp (Figure 7) will allow
measurements up to several tens of MHz,
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Figure 6. Audio beat note generator for low radio-frequency comparisons (upto a few MHz).
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