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. . .. full-scale computing power is now well
within the reach of the smallest business”’:

Gareth POWC", Computer Editor, Sydney Moming Herald

This is not a toy — but a reliable computer, priced for business and
home users alike. Powerful enough to handle any office task or pro-
gramming demands. A versatile system that easily expands makingita
computer for the future.

Even the most discriminating user will appreciate the Multitech’s pro-
fessional characteristics. Spectacular high resolution graphics, 16
colour mode text. An industry standard. ergonomically designed
keyboard boasts 84 keys, including 10 user programmable function
keys and a numeric keypad. The RS-232C serial port allows computer-
:_o-computer communication. Plus there is a host of other impressive
eatures:

* RAM: available from 128K to 512K

* ROM: 8K for Bios and diagnostics. Socket for optional 32K (27256)

user expandable.

* CHARACTER SET: 256 expandable ASCII

* VIDEO: IBM compatible colour graphics interface with 640 X 200,

320 X 200 graphics resolutions and 16 colour text mode. Video interface

includes special “flicker-free” circuitry for reduced eye-strain.

;C{;OC : fully integrated crystal locked real time clock with battery
ack-up.

* INPUT/OUTPUT: RGB and composite video monitor outputs. Joystick/

Games adaptor port. Parallel printer port, RS-232C serial com-

munications port, and in-built speaker.

* DISK DRIVES: One slimline 360K disk drive — System One.

Two slimline 360K disk drives — System Two

One slimline 360K disk drive with a I0OMB hard disk — System Three.

* EXPANSION: One IBM expansion slot (for Systems One and Two)

Unlike many other computers, the Multitech accepts an extensive
range of ready-to-run software. It's compatible with the MS-DOS
operating system, and runs most IBM programs straight from the box.
So you can select the best programs available for any task: word pro-
cessing, analysis, stock control and more. . . even games programs!

Commercial leasing available through AGC

*At time of printing

Best of all, the Multitech is available in three pre-configurated versions
—there's one to suit your budget.

System One....

is the affordable start to powerful computing with 360K floppy disk
drive, 128K RAM and MS-DOS version 2.11. Cat X-8000

1395
Svstem Two ..

really gets down to business. Two 360K floppy disk drives, 256K RAM,
MS-DOS2.11 and the ‘EASY word processing package from MicroPro
— with spelling check and six months on-site service. Cat X-8002

(In all capitals except Darwin, plus Newcastle) g m 99 ;
System Three....

the powerful work-horse with 512K RAM, one 360K floppy disk and
one 10 Megabyte hard disk drive. Includes AURA — the fully inte-
grated business program which performs word processing, spread-
sheet, database and information management. With six month on-site
service agreement. For your convenience, DSE will install the
Multitech System Three, free of charge. Cat X-8003 S -
(In all capitals except Darwin, plus Newcastle) 3993
visit your nearest DSE Computerstop today for a demonstration. Like
Gareth Powell, we think you'll be impressed with the Multitech . . . the
powerful alternative at an attractive price.

Monitor shown not included in price

mmoE =S S o e e mm

Want to know more? Send for your FREE information

b pack It's obligation free:

Name
Address

Postcode Phone

DSXpress (PO Box 321, North Ryde NSW 2113)

Drop into any Dick Smith Electronics store or send to



1985 WAS CERTAINLY AN EVENTFUL YEAR! and I'm not referring just to the launch of Aus-
tralian Electronics Monthly — a significant event in itself. Some far-reaching changes in both the
direction and organisation of the CSIRO last year should reflect favourably within the Australian
electronics industry.

The establishment of CSIRO's Office of Space Science and Applicationss (COSSA) promises to
do much towards thrusting our industry forward in the global space industry. A shift in the CSIRO's
research priorities also promises a much-needed ‘shot in the arm’ for the local electronics indus-
try. If not the ‘prime mover’, the the CSIRO should act at least as a catalyst with a concentration
on selected microelectronic devices and communication technologies, plus the application of com-
puter technologies and microelectronics to industrial processes.

The launch of two of the three AUSSAT series of communications satellites was undoubtedly
a major event with far-reaching consequences, socially and technologically. Arthur C. Clarke’s
prophetic proposal forty years ago has certainly proved the kernel from which a mighty crop grew!

The entrepreneurial efforts of both small and large local electronics companies last year have
made some impact on the world outside our shores, and it's good to see firms like Netmap
(ex-RanData), Summit communications, Statronics and our old friend, AWA, numbered among them.

And what of ourselves? Well, we certainly seemed to have stirred things up! For us, personally,
it'’s been a highly eventful and rewarding year (though, perhaps, a little exhausting) and we look
forward to 1986 with keen interest and anticipation.

To all our readers, advertisers and adversaries, we wish you all the best for 1986.

Roger Harrison
Editor

COPYRIGHT: The contents of The Australian Electronics Monthly is fully protected by the
Commonwealth Copyright Act (1968). Copyright extends to all written material, drawings,
circuit diagrams. printed circuit boards, computer software and photographs. Aithough any
form of reproduction is a breach of copyright, and we especially point out this extends to
the construction of projects produced by our laboratory or our associates, we are not con-
cerned about individuals constructing projects for their own private use, nor by bands for
example, constructing one or more units for use in perfomances. Commercial organisations
should note that no project of part project, including printed circuit boards produced by our
laboratory or our associates and described in this magazine may be offered for sale, or sold.
in fully or substantiaily assembled form, unless a licence has been specifically obtained
to do so from the publishers, Kedhorn Holdings Pty Ltd. or from the copyright holders. We
will take strenuous legal action against any person or firm found infringing our copyright
as aforesaid.

LIABILITY: Whilst all efforts have been made to ensure that all constructional projects and
circuits referred to in this issue will operate as indicated efficiently and correctly and that
all necessary components to assemble the same will be available. no responsibility what-
soever is accepted in respect of the failure for any reason at all of the project or CirCuit to
operate effectively or at all whether due to any fault in design or otherwise and no responsi-
bility is accepted for the failure to obtain any components in respect of such project or cir-
cuit. in addition, no responsibility is accepted in respect of any injury or damage caused
by any fault in the design of any such project or circuit aforesaid. The publisher accepts
no responsibility for unsolicited manuscripts, illustrations, computer software or photographic
material although all care will be exercised. Comments and test results on equipment
reviewed refer t0 the particular item submitted for review and may not necessarily pertain
to other units of the same make or model number

-
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The superlative bass end
performance of David
Tilbrook’s new three-way
loudspeakers is shown by
the graph, taken from
measurements made on the
prototype. (The squiggles
are simply the chart
recorder’s pen responding to
the low frequencies.)
Speaker photo by Mark
Rowiland, design by

Marni Raprager.

PROJECTS
TO BUILD

AEM6103 Three-way
Loudspeakers

This month’s feature
project is David Tilbrook’s
long-awaited three-way
speakers featuring Vifa
drivers.

AEMA4503 Turn your
Microbee into a
‘Port-A-Bee’

Here’s how to add a two-
line by 40 column liquid
crystal display to your
Microbee for fully
portable, mains-
independent applications.

REFLECTOR
CLAMP

FEEDUNE

STAR PROJECT
UHF CB Beam to Build

Give your signal a real
boost with this simple to
build and install beam
antenna from Dick Smith
Electronics.

CIRCUITS &
TECHNICAL

Troubleshooting Vehicle
Electrics with Your
Multimeter

A practical guide to using
a modern multimeter in
fault-finding and servicing
vehicles.

AEM Data Sheets

Full data on the Vifa bass,
mid-range and tweeter
drive units employed in
our feature project this
month.
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Looking for a simple
RTTY modulator as a
companion to our popular
Listening Post project?

World Radio History

PRACTICAL
COMPUTING

e

Using the AEM3500
Listening Post with the

Now we do it for Apple
owners! Use our project
and your Apple to receive
and decode radio
facsimile pictures (FAX),
radioteletype (RTTY) and
Morse code.

Listening Post Software

60
Disk or tape software for
the Apple //, Commodore
64 and Microbee.

BeeBuzz
Tom Moffat indulges in a

little New-Year
speculation.
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Radio Communicators
Guide to the
lonosphere, Part 4.

Variations of the
ionosphere, explained in
detail and with copious
illustrations.

CONTEST
Win a Yaesu Scanner
from Dick Smith!

Last chance to get a top-
line Yaesu scanner
courtesy of Dick Smith
Electronics.

FEATURE

APPLICATIONS
COOKBOOK
Specialised ICs

A 16-page special feature
on applications of special-
purpose Siemens ICs,

with data, full circuits and
where to get the devices.

CONSUMER
ELECTRONICS

Audiosound
Laboratories’ Motet
8011A Loudspeakers
Reviewed

Bob Fitzell looks at a pair
of locally-made, low-cost
two-way speakers.

V8 — the New 8 mm
Video Tape Technology,

Malcolm Goldfinch
concludes his rundown on
the ‘insides’ of the new
revolution in video.
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NEWS &
GENERAL

News Review

Picture 'phones next!

Consumer Electronics

New gear from NAD
Retail Roundup

Attention all modem
constructors!

Project Buyers Guide

Where to get kits, boards
and components for this
month’s projects.

Bytewide

Commodore to finally
release the Amiga.

Spectrum

AWA moves to ‘local’
production.

New Product News

BWD's Powerscope Il
Notes & Errata

Readers’ free adverts

Subscriptions

Last Month’s Crossword
Answers

OFFERS
6-Pen, A3 Plotter

World Radio History

NEXT
MONTH!

HONESTY, FALLIBILITY AND
POLICE RADAR

A technical hitch held up
production of this feature, but
now it's all systems go. We ex-
amine how police radars work,
and what they can and can't
tell in any given situation. In
plain terms we describe how
police radars are used and
what can go wrong. In addition,
we explain what to do if you
feel you've been unfairly
caught.

BEAMWIDTH

POINTS
\ / ~+—'MAJOR LOBE’

\t/

«—'SIDE LOBE"

'REAR LOBE'

SIMPLE TO BUILD YAGI FOR
THE AMATEUR 70 CM BAND
Modern design and analysis
techniques have yieided many
different approaches to Yagi
beam design allowing much
simplified mechanical design
whilst retaining good RF perfor-
mance. Here’s a good exam-
ple. This 13 element Yagi
yields around 12.5 dB gain,
matches 50 ohm cable and re-
quires no tune-up. Cheap, too!

While these articles are currentiy
belng prepared for publication,
unforseen circumstances may
affect the final contents of the
Issue.
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WIRELESS BURGLAR ALARM

Crimeis on the increase! Your home, unit or office needs ‘effective’ security. And with DSE'’s
Wireless Alarm System, you'll have total protection and enjoy peace of mind.

This is acomplete package. Included with the sophisticated Central Processor are a passive
infrared sensor for whole room monitoring. remote reed switch for guarding entry/exit points
and personal remote control. You can even extend the system by adding on more of these
affordable peripherals shown below.

And becauseit's wireless there areno expensive installation costs. Just plug the Central Pro-
cessor into the power point. connect the peripherals and set the alarm. As simple as that! it's
like having a personal security guard — but withoutthe cost. CatL-5120

Extend your system by adding ‘more’ of these. . .

ALL THIS
FOR ONLY

PERSONAL PASSIVE REMOTE
REMOTE CONTROL INFRARED SENSOR REED SWITCH
Monitors whole rooms Guards entry/exits Any

Use to remotely
turn the alarm
on and off.
Convient!  CatL-5124

(coversGdsq.m.).Any \ntruston and the alarm
movement s instantly sounds CatlL-5126

transmitted tothe CPU.
CatL-5122 $39°

LOCAL AUDIO ALARM

LARGE PIEZO ELECTRONIC
Compaqt but it delivers an
earsplitting sound! Ideal for car

home or van aJ s
arms. O i’
from 12V DC at SOOmA??;%tgg 24

output at 1m. Cat L-7030 =
REDUC —

PIEZO EL ED!

s & ECTRONIC ALARM

gain! Amazin
;c;;feu;: a tny unit! SUnSn‘?S‘s‘iurM
. Worki . .
15 (200mA at 1mg voltage: 7.5.

2V). Sound ‘
Now 995 L__

Ouput: 110dB at 1 m.
Cat L-7025

L)

REMOTE G
SWITCHED CAR ALARM

Stops thieves 'stealing off' with your valuable car! Hard to
imagine that real protection could be so affordable — but
DSE covers all the angles. Features boot and bonnet
trigger. ignition cut-out, battery backup capability and
more. Loud 110dB siren should scare off thieves instantly.

Cat L-5096 s

Frequency: 2800Hz.

Tells you what’
t’'s happeni
under the bOnnet’_,)p ing

Incredible! Ey
i !Eve »
facilities of a Fo:x”fj,m"y carcanhav

NOW AVAILABLE AT ALL 52 DSE
STORES THROUGHOUT AUSTRALIA &
PARTICIPATING RESELLERS.



“Picture phones next”
says Arthur C. Clarke

telephone call via satellite from London to a ship in
the South China Sea on 21 October, marked the 40th
anniversary of the mooting of communications via space.

It was UK author, scientist
and futurist, Arthur C. Clarke,
who first explored the possibil-
ity of using satellites stationed
over certain parts of the earth to
provide a new means of world-
wide communications. He did
so in an article that was pub-
lished in a magazine then
named Wireless World in
October 1945.

Today., the magazine is
known as Electronics and Wire-
less World and its Editor, Philip
Darrington, paid tribute to Mr
Clarke's farsightedness by using
the very system he advocated to
talk to him direct from London
to his ship while it was en route
from Hong Kong to Colombo.

The call was made from the
London headquarters of the In-
ternational Maritime Organisa-
tion (IMO) to the coast Earth
station at EIK in Norway from
where it was beamed via an In-
telsat satellite, stationed above
the Indian Ocean, to the SS
Universe. The ship received the
call on a dish aerial about one
metre in diameter. This tiny
antenna is specially stabilised so
that it is alway pointing at the
satellite regardless of the ship's
course or movement.

Clarke says he has been sur-
prised at the speed of satellite
communication developments.
When he first put forward the
idea he thought it would materi-
alise nearer the end of this
century.

But in the short period since
the mid-1960s, hundred of satel-
lites have been launched into
the "*Clarke’ orbit — that is, a
geosynchronous orbit where the
satellite revolves with the earth
to stay at the same place above
one of the three major oceans so
as to form a chain capable of
relaying telephone calls or TV
pictures to any part of the
world.

Geosynochronous satellites
have now become the world’s
dominant medium for long-
distance communications.
About two-thirds of the world’s
overseas communications are
carried via satellite and almost
4000 ships, oil rigs and other

vessels are now on call to their
bases from anywhere in the
world via a satellite network
operated by the London-based
International Maritime Satellite
Organisation known as
INMARSAT.

Clarke believes there are im-
mense possibilities in space still
to be explored. One of the next
developments could enable peo-
ple to see one another when
they speak to each other via
space, he predicts.

john F. Webb

Get onto Viatel
and “reap the
benefit”

e hear from Dick Smith

Electronics of their new
decoder suitable for connection
to Telecom Australia's Viatel
videotex service.

Apart from the huge array of
information available on Viatel,
with everything from stock ex-
change reports to video games,
banking transactions can now
be carried out (no, dear hackers,
you cannot withdraw cash with
it).

We're told that DSE staff are
gamboling thrillingly in the
aisles (the press release said they
are “‘extremely excited”’) about
their decoder and they believe it
will considerably lessen the
workload of the householder
and business user. We can but
agree. Ask for catalogue number
X-9700 at any Dick Smith Store.
The price is $499.

Mobile radio
solves 'phone
shortage in China

hilips' first mobile auto-
matic telephone service
(MATS]) system is now in serv-
ice in Beijing, a city of 8 million
people covering an area of 1700
square kilometres. The MATS
system has been installed for the
use of the Beijing Power Supply
Bureau.
The present telephone system
is very limited in China and mo-
bile maintenance units do not

Voyager |l spacecraft.

mission.

SEE CLOSE-UP IMAGES OF URANUS

As from 7 December, visitors to the CSIRO Visitors Centre at
Parkes in NSW have been able to see images of the Planet Ura-
nus being recorded and transmitted back to Earth by NASA's

The signals received by the telescope are beamed to the USA
for processing and then returned (within minutes) for display
to the public at the Visitors Centre. The service will continue
into February 1986 and should be available for most days dur-
ing this period while the telescope is tracking the spacecraft.

Currently the images show Uranus as a white disk with some
darkening around the edges and a vague hint of surface fea-
tures. Some of the planet’'s moons are also faintly visible.

Nine dark rings were observed to encircle Uranus in 1977,
as the planet passed in front of a distant star. The picture here,
courtesy of NASA, is the first clear photograph of the rings, from
an observatory in Chile, acquired with an electronic camera and
computer processed. Some of the moons are shown, too. (Pic-
ture by R. J. Terrile and B. A. Smith.)

The Parkes Radiotelescope, linked to NASA's tracking sta-
tion at Tidbinbilla, is a prime receiving station for the Voyager

have access to conventional call-
box facilities, so it was neces-
sary for the city to provide their
own system for Beijing's main-
tenance and service crews.
The system provides depend-
able communication between
the Beijing Power Supply head-
quarters and remote sites, and
was a co-operative effort of
several member companies of
the worldwide Philips Group:
Philips Hong Kong handled the

negotiations, Philips Communi-
cation Systems of Australia deli-
vered the mobile telephone
equipment, and Te Ka De of
West Germany provided the sys-
tem’s infrastructure.

Future MATS systems, sched-
uled for installation later this
year in the Kuizhou and He Nan
Provinces. will again provide
Philips with the opportunity to
work closely on this important
development. &
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Troubleshooting vehicle
electrics with your multimeter

Roger Harrison
Here’s a guide to locating faults in any vehicle electrical system using a multimeter.

PERHAPS THE MOST IMPORTANT TOOL that can be used
in troubleshooting vehicle electrical systems is the mul-
timeter. The basic multimeter measures voltage, current and
resistance. More elaborate multimeters might include such
measuring functions as frequency and temperature, diode
tests and ‘beep tone’ continuity test.

Automotive multimeters have been around for years. These
have had various applications and capabilities and many
models available over the years have been ruggedly built to
withstand the ‘knocks’ they’d receive in normal use.
However, modern vehicles now contain a great deal of elec-
tronic circuitry for which such meters were never designed.
Some of the older meters (and some new types, too) employ
a 9 V battery to power the resistance function and this can
destroy some sensitive electronics in modern vehicles.

Meter considerations

The sort of multimeter commonly seen in the past was the
analogue type with a meter having a needle moving over a
scale to indicate the quantity being measured. In recent years,
digital readout multimeters have become available. In gener-
al, they provide greater accuracy and are less likely to damage
sensitive electronics as they employ a lower voltage battery
to drive the resistance measurement.

However, where you need to see an increase or a decrease
in a reading, digital displays simply show changing numbers
that make it hard to tell what’s happening. The more sophisti-
cated digital multimeters (DMMs) incorporate an analogue
scale in addition to the digital readout, generally in the form
of a ‘bar’ beneath the main display. Some types also incor-
porate a handy feature called “‘display hold”. This ‘freezes’
the meter display until you're ready to look at it. Manly also
incorporate a ‘beeper’ on the continuity test function that
sounds an audible “‘beep”’ when testing for continuity of
joints, short circuits, diode tests, etc.

If you are looking to purchase a multimeter, then the best
guide is to buy the most expensive model you feel you can af-
ford that gives you the functions and features you require. If
you’re unsure about exactly what you want, buy a lower cost
model as a ‘trial unit’. Using it will teach you more about
what sort of instrument you want.

Think first

When troubleshooting electrical systems, it’s important to
use a logical process of deductive reasoning to arrive at the
source of the trouble. This process is most important since
you can’t see inside or dismantle the majority of electrical
components in a vehicle to tell whether they're functioning,
as you can with mechanical devices.

Consider the symptoms first. The real problem may actu-
ally exist in one system while the symptoms you're seeing
appear in another. Deduce the system affected from the symp-
toms presented. Jumping to conclusions can be time-wasting
and expensive. Using well thought out and organised checks
you can usually determine the source of the problem first
time. Work backwards, from the symptom to the fault.

8 — Australian Electronics Monthly — January 1986

Remember, the system functioned correctly at one stage —
operating in a particular manner — the object is to return
the system to that condition.

Types of measurement

When fault-finding in any electrical or electronic system, you
measure three fundamental parameters:

voltage,
current, and
resistance.

Probably the easiest measurement to make, and often the
most useful, is voltage. You need to answer these questions:

® [s voltage present?
® What is the voltage reading?
® What is the voltage drop across a component?

The presence of voltage tells you that the wiring and compo-
nents are delivering electricity supply to the component
vou're testing.

The voltage reading tells you whether the proper voltage
is arriving at (or present on) the component.

The voltage drop across a component tells you how much
of the voltage is either available for the component’s opera-
tion or how much it is consuming.

For example, a relay has 12.8 volts present on the ‘input’
side and 9.2 volts present on the ‘output’ side. The voltage
drop (the difference between the input and output side) is
3.6 volts. If it’s a 12 volt relay (that is, requires a nominal
12 V across it to operate), then there’s a fault. Here, it's clearly
on the output side. Remember that wires and connections
can also be considered ‘components’ and may experience vol-
tage drops if faults exist.

Separating the systems

Vehicle electrical problems may be divided into several
categories according to the system presenting problems. I'll
remind you here that the real problem may exist in one sys-
tem but symptoms appear in another.

The vehicle electrical system can be broken into five
categories:

1) The battery charging system.
2) The starting system.

3) The ignition system.

4) Lighting and accessories.

5) The cooling system.

For a variety of reasons, many vehicle owners wait until one
or other of the systems fail totally. As often as not, the vehi-
cle just “won’t start”. Some failures result in chronic
problems of some sort, like a repeatedly discharged battery,
hard starting when hot, etc.

Always, the first step is to decide which system is most like-
ly at fault, then proceed with your tests using the multimeter.
Table 1 sets out the five systems and the type of measure-
ments you may need to make, in order of importance in the
columns from left to right, starting with ‘‘voltage presence
& level”,



Measurement Type

VOLTAGE VOLTAGE §CURRENT RESISTANCE
PRESENCE DROP
& LEVEL
CHARGING SYSTEM
Alternators ° °
Regulators ®
Diodes
Connectors [ ° °
Batteries ® °
Starters ° (]
Solenoids o °
Connectors ° °
Interlocks o
Coils ° °
Connectors ° ) °
Condensors °
Contact Set (points) ] °
Distributor Caps °
Plug Wires [
Rotors ®
Magnetic Pick-up ° °
Compressor Clutches ® [
Lighting Circuits ° ° ° °
Relays ° [ °
Connectors [ ° °
Fan Motors ° °
Relays ° [
Temperature Switches ° ° °
Radiators

\7

LI
UNFUsep ) L1 S

N\
[ A o
QJJ 300maq L —~

%FOM \“_’J

Analog/digia Jeplay  Analog/digital display  Analog/digial display
Volts ohms 10A diode Volts ohms 10A mA  Volts ohms 10A mA

lest ooge lest dioge test
Adprange Audible mastinuiy Audbe oty
0% hesc dc avoway Adprge tange hoid Tams 0 = eho
2080 « how bantery life 05N S & mouraty Al “ange wid
3-yeal warranty 2000« hu battag I T % b & sy
3-year warranly T o ey life
3-year warfanty
Muitipurpose holster
FROM THE WORLD LEADER

IN DIGITAL MULTIMETERS.

See the 70 Series at leading electronics stores
or contact us for data

NEW SOUTH WALES VICTORIA QUEENSLAND

15 McDonald Street 12 Maroondah Highway  Tel (07) 369 8688
MDRTLAKE RINGWOOD

PO Box 3 CONCORD PO Box 623 RINGWOOD S ‘OL:ST'““‘
NSW 2137 VIC 3134 3449000
Tel (02) 736 2888 Tel (03) 879 2322 W AUSTRALIA
Telex AA25887 Telex AA30418 ELTENT  Tel 109: 481 1500
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Fluke manufacture a range of DMMs that are ideally
suited to vehicle troubleshooting service. Their ‘20
serles’ offer fuses on all current inputs and optional
high visibility yellow cases. They are ruggedly made,
have analogue bargraph displays beneath the LCD
readout and the 25 and 27 models have a ‘touch-hold’
disglay feature. Elmeasco distribute Fluke instruments
in Australia.

Baftteries

Charging system faults often present as a “‘no-start” problem.
The battery will have become discharged and the starter
won't crank the engine. The first step is to test the battery
and charge it if necessary. You can do a hydrometer check
too, if it's not a ‘maintenance-free’ type battery. Because you
can't check the electrolyte in a maintenance-free battery with
a hydrometer, measuring the open circuit voltage is the sim-
plest way to test the charge.

Using a multimeter to test a conventional battery saves you
the time and mess of dipping into the battery acid. A load
test should also be performed; it's the only reliable way to
test a battery's performance under actual conditions. Turn
on the headlights, the battery voltage should drop by less than
one volt.

Figure 1. Put the meter probes directly on the battery
terminals to measure battery voltage. A fully charged
battery should show at least 12.4 volts without a load.

Alternators

Alternators should maintain enough voltage to keep the
battery charged even while running at its rated amperage out-
put. Check the alternator output voltage at the battery ter-
minals with the alternator loaded to its rated output. Use a
carbon pile {see panel) across the battery to load the al-
ternator.

You can also test the alternator using an inductive current
clamp meter accessory. See Figure 2.

Poor performance, particularly when the alternator is heav-
ily loaded, can be caused by worn brushes . The condition
of the brushes can be determined by measuring field current
{as in Figure 2).

Failing being able to do current checks, proceed to the next
step.

-t 3
LT L
@

&

¢

| Flgure 2. If your meter can use a ‘current clamp’ accessory
I (which allows current measurement without having to open

a cable), then it's ideal for measuirng alternator output
current and field current.

To measure alternator performance, set the engine
running at about 2000 rpm and load the battery, using a
carbon pile (see panel), to the alternator’s rated output.
Put the clamp onthe alternator output wire (‘A’). If
performance is not up to spec, check the alternator.

Field current can be checked in the same manner, only
put the clamp on the field wire (‘B’).

Note that a current clamp is also useful for checking
starter current draw.

| CARBON PILE
; — |- HanDLE
ADJUSTS
| LOAD
—J | o—
1
BATTERY

| ALTERNATOR
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see the changes
ps Components

have made to

car memufacturing?”

For something that has so radically changed
our lifestyle, the motor car has undergone
few really fundamental changes. Its faithful
reciprocating combustion engine, for example,
is mechanically the same as it was when man
was first learning to fly.

Yet one true automotive breakthrough has
been the application of modern electronics.
Fuel injection systems that “read” the supply.
the load and adjust to the demand. Engine
management systems that continually
monitor and rectify. Consoles that “speak up”
about anything from brake failure to seatbelts
not fastened.

And while it’s true we once got by without
this much help, it's amazing how quickly we
come to rely on it. Which soon makes products
without advanced electronics seem like
something’s missing.

As a car manufacturer or any “other”
manufacturer, there’s every chance your
products or processes are already affected by
the application of this modern technology. Or
soon could be. So whether you do it first or
second could have a lot to do with what you
do next.

Talk with the people who make electronics
in Australia ... Philips Elcoma. Find out the
newest technology applicable to your products
and processes, from our worldwide access.
The results may surprise you.

Call Philips Components to discuss
the changes you have in mind to your
manufacturing technique:

Melbourne 542 3333
Perth 277 4199

Sydney 439 3322
Adelaide 243 0155
Brisbane 44 0191

//é//;g__@ alactronias i Aus 7

Electronic
Components &
Materials
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Shorted diodes run the battery dead overnight, in addition
to causing low output current. Shorted diodes can be found
using your multimeter's diode test function. Diodes usually
short when they fail, but they sometimes g0 open-circuit.
Open diodes can’t be detected unless you dismantle the al-
ternator and test each one separately.

Disconnect the battery wire from the alternator’s output
terminal and perform the test shown in Figure 3.

Regulators

Although most solid-state regulators are not adjustable, many
cars are equipped with relay type regulators than can be ad-
justed when necessary. The digital display of a DMM makes
these adjustments much easier.

Low output voltage can be caused by either a faulty regu-
lator or alternator. Determine which is at fault before mak-
ing any adjustment. Be sure you aren’t compensating for a
soon-to-fail regulator before you make any adjustments.

Bypass the regulator to check whether the alternator is
faulty. CAUTION — Use a rheostat in series with the field
connection to control field current instead of shorting the
field to the battery.

With the battery fully charged and in good condition, ad-
just the regulator so that alternator output voltage matches
the battery’s or manufacturer’s specifications.

A voltage drop test is also useful for finding wires between
the alternator and regulator that are almost broken, corrod-
ed terminals and so forth.

Starter System

Starting system troubles are often confused with charging
system problems. Many a dead battery has been replaced
when the real cause was a faulty charging system. Be sure
that the charging system is functioning properly before you

Meter reading:
0.8V—No Diodes shorted
0.4V—1Diode shorted
Continuous Tone—2
Diodes shorted

Figure 3. The alternator diode test. Use the multimeter’s

continuity check/diode test function for this. Touch one

meter probe to the output terminal and the other to the
alternator housing. Reverse the probes and repeat the test.

Check as follows:

Reading — 0.8 V — no diodes shorted
0.4 V — one diode shorted
0.0 V/continuous beep — shorted diodes
replace the battery. Make sure the battery is charged and
passes a load test then look for resistance in the starter cir-
cuit if the engine still cranks slowly.

Investigate excessive current draw; check for worn-through
insulation; a seized or tight engine, faulty starter, etc. If the
starter turns the engine slowly, the current draw is not high
and the battery is in good condition, check the resistance in
the starter circuit.

Even very slow resistance in the starter circuit will cause
the starter to turn slowly. For example: 0.01 ohms resistance

ADMARKE

Readers’ free adverts.
READERS-CLUBS-ASSOCIATIONS

WE'LL PUBLISH your advertisement of up to 32 words (maximum), totally free of charge.

Either fill out the coupon here, or write or type it out on a clean sheet of paper. But please make it
legible, other wise it may not turn out as you intended! Copy must be with us six weeks prior to
the month of issue. Every effort will be made to publish you advertisement, but no responsibility

for so doing is accepted or implied.

CONDITIONS You must include your name and ‘phone number and/or address within the 32

words (for amateurs, ‘QTHR’ is acceptable). Accepted abbreviations such as DSDD, 100 W RMS,

ONO etc, may be used. Please include you name and full address plus ‘phone number with a, covering

letter. Private advertisements only will be accepted. We have ‘small ads' for traders, who should

contact our advertising representatives.
Send your adverts to: AEM ADMARKET

Australian Electronics Monthly

PO Box 289 WAHROONGA 2076 NSW
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Gompact DMMS...

..With real testbench performance

Prilips Series 18 DMMs give you @ magic combination — no-

Alternator
Stator
Winding

L compromise testbench features und performance, packaged ina
—_L Rotor Winding p ’ p ’ P 8
= choice of three cornpact, easily por table instruments that are
Ground always handy for lab. workshop or field use.

Figure 4. Typical alternator circuit. Note that both diodes in
any one of the three circuit ‘legs’ must be shorted for the
DMM to indicate a short. You'll have to dismantle the
alternator to find any culprits.

in the starter cable will cause a two volt drop in voltage at
the starter. 0.01 ohms is too little for all but the most expen-
sive and sophisticated ohmmeters to measure, but measure-
ments of voltage drop will indicate where there is resistance.

A DMM featuring the ‘display hold’ function will record
the voltage drop for you while you're inside the car turning
the key. You can look at the display when you come back
to change the test points. Since this function usually ignores
zero readings, it will retain the voltage drop on the display
after you have stopped cranking the engine.

This procedure is helpful on components and connections
except solenoids, which read battery voltage if you measure
across them when the engine is not being cranked.

Total voltage drops should not exceed the following:

0.2 V Wire or cable
0.3 V switch

0.1 V ground

0.0 V connections

=3 Our range of three models lets you select
exactly the functions you need for every

application and environment.

L@ .
S Y T s -
.
J Fae-

N ) ) ] .
> ([ ) L PMEuE M36IS  PM3SIO
X ﬁ@ n'\:f d T o - min/max, auto data electronic calibration, RMS AC,

= V o hold, 100 kHz RMS AC, 200 kHz counter, 0.3% dm N:‘gmm
.‘ ( S 0.05% DC bargraph and 10MHz 98 and relative
\ logic view
Test Test - L.
AN Contact your local Philips organisation
et 1@\ .‘;_-’ .' or:
lsl',s. ‘.Jl;_' 5 ",'% SYDNEY: Box 119
Wl TR =5 North Ryde 2113
" solenoid Tost S Tel. (02) 888 8222
(Toll free (008) 22 6661)
MELBOURNE: Locked bag No. 5
Figure 5. Voltage drop tests. Measuring the voltage drop .?::‘I‘Z:)g;; g:'z";‘tsg(l)w
across terminal assemblies, solenoids, etc shows up (Toil free (008) 33 5295)

starter system faults. Do this while cranking the engine.
Measure the drop across the battery post and connecting

cable, across the solenoid posts and wires that attach to PHILIPS I p
them, and across the solenoid itself. Also check the

connection on the starter and the ground strap connection
to the engine block.
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Philips Test and Measurement offer three compact
DMMs — the *18’ series. The PM2618 features an
analogue bargraph, frequency counter and logic pulse
view display, while the PM2718 has a display hold
function. they can be obtained with a ‘backlite’ feature
that lights-up the display automatically in poor light
conditions.

The ignition system

Bad coils can often be found by measuring the initial
resistance. The primary should have a very low resistance,
and the secondary windings a somewhat higher resistance.
To get the actual figures for a specific coil, check the
manufacturer’s specs. It's often a good idea to check the coil
when it's cold as well as when it's hot. Many analogue meters
cannot effectively show resistances under 20 ohms, but
DMMs come into their own in this area. See Figure 8.

Check for leaking condensers with the ohms function. As
the condenser charges up, the resistance should increase to
infinity. Any other reading indicates that you should replace
the condenser. If the condenser is in place, make sure the
points are open. See Figure 9.

Plug wires should be checked if you suspect that there may
be a problem or if they're more than a couple of years old.
Look for the year and quarter number printed on the wire:
however, not all wires are dated. Remember that the wires
would have been installed sometime after the date of
manufacture.

The resistance of the plug wires depends on length and is
generally in the order of 1000 ohms per foot (300 mm) for
resistance leads. Wire leads will just be a few ohms.

Check for corrosion or arcing at the rotor tip; they can
cause problems. Also check for high resistance between the
centre contact and the rotor tip. Remember some foreign ro-
tors have a resistor here or a rev limiter in the rotor. Check
your findings against manufacturer’s specs.

You have to approach electronic ignition systems differ-
ently. Often it's difficult to determine which of the compo-

Figure 6. If you have a meter with a ‘display hold® facility,
voltage drop checks are much simplified. Clip the leads
across the connection to be measured, select the function
and set the meter to read millivolts (mV). Crank the engine
and the meter will ‘hold’ the reading until you return.

ANALOOE METER

Figure 7. If you suspect the ignition coil, check the
resistance of the primary and secondary, both when it's
cold and when it’s hot. The primary winding should show a
low resistance at all times, the secondary a relatively
higher resistance. The manufacturer’s specs will indicate
typical values.

nents in an electronic ignition system is at fault. By
elimination you can isolate the trouble to either the electronic
module or the distributor’s inductive pickup.

Check the proper operation of inductive pickup and reluc-
tor wheel by measuring the output pulses. (NOTE — this
procedure will not work on Chrysler and other Hall-effect
ignitions.) Check for pulses coming from the magnetic pick-
up as shown in Figure 10.

Current drains, shorts and bad grounds

Current drains, shorts, and bad grounds are the cause of
many problems. The cause of the problem often seems to have
nothing to do with the symptom. But, using a DMM you can
find the cause quickly without using a whole box of fuses.

Current drains that run the battery dead overnight are often
referred to as shorts, although they may not actually be short
circuits. Shorts that blow fuses can be found using the same
trouble-shooting techniques used to find current drains, even
though the symptoms are different.
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Figure 8. Check condensor leakage with your meter's
resistance range. First momentarily short the condensor's
two terminals to dissipate any residual charge, then attach
the probes. Initially, it will show zero resistance, quickly
rising to infinity. Any other indication shows you should
replace the condensor.

If you make this measurement with the condensor ‘in
situ’, make sure the points are open.

This low-cost multimeter from Dick Smith Electronics
(Q-1022) is typical of many analogue-type multimeters,
but features a buzzer for continuity testing.

CAUTION — To avoid blowing the meter's fuse, use the
10 amp input until you are sure that the current draw is less
than one amp. Do not crank the engine or operate accesso-
ries that draw more than 10 amps. You could damage the
meter, possibly beyond repair.

To check the entire system for current drains connect the
multimeter in series with the battery. Set the meter to read
10 amps or niore. Once you determine the current draw is
less than an amp, switch the meter’s range switch to alower
range and place the test loads in the meter’s low current range
and jacks. The meter will then show the total current drain.

Parameters’ 8005 is a very compact, low-cost handheld
DMM that's ideal as a ‘starters’ digital instrument.

(O -« couy

Figure 9. Plug wire resistance should measure around 1000
ohms per foot (300 mm) for resistive-type ignition wire.
check manufacturer’s specs if you're unsure. Some high
energy ignition system cables are good at 30 000 ohms per
toot, note.

Figure 10. It your car is ‘point-less’, you can check for
pulses coming from the magnetic pickup. To do this,
connect the probes across the pickup output connections
and set the meter to a low dc voltage range. When the
engine is cranked, the readout will pulse (on DMMs with a
bargraph). If you can’t detect pulses, it's likely the reluctor
wheel or inductive pickup assembly is faulty. (This test will
not work on Hall-effect ignition systems).

to 106.»
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DAVID TILBROOK
HAS AROUND $800
TO GIVE YOU,
 AND A SUPERLATIVE
2-WAY SPEAKER

Iumnn

[

We're talking about the exciting new David Tilbrook
designed speaker kit which uses VIFA's high performance
drivers from Denmark. His 2-way, digital-ready 100 Waut
capable masterpiece.

The name Tilbrook is synonymous with brilliant design
and performance characteristics and this new system keeps the
legend alive and well. The magazine “The Australian Electronics
Monthly’ - where David is Project Manager - published full
details of the design in their August issue. Already there has
been considerable interest and many speakers have now been
built with superb results.

You'll save around $800 when you hear what you get from
this system when compared to something you buy off the shelf
with similar characteristics. If you compare its performance to
fully imported, high priced. speakers from Mission, Heybrook,
Monitor Audio, Bang & Olufsen and many others, you'll see that
they too use these VIFA speakers.

This kit of 2-P21 WO Polycone Woofers and 2-D25TG-55
Ferrofluid Cooled dome tweeters with Polymer Diaphragms,
is available for $350. Cross-overs, cabinets and loudspeaker
stands are also available.

For futher information and a reprini of the full details of the
Tilbrook project, please telephone or write to the Sole
Australian Distributors, who can also give vou the name and
address of your nearest stockist.

Stocked by Jaycar Electronics and leading hi-fi and
electronic stores.

Sole Australian Distributor: SCAN AUDIO PTY. LTD.,
P.0. Box 242, Hawthorn 3122. Telephone (03) 429 2199.
Queensland Distributor: Queensland Stereo Visual Supply.
Telephone (07) 265 7945.

A GREAT REFERENCE &
FOR (AND BY)
DAVID TILBROOK

)~

They compete with $2,500 Reference Monitors —
but canbe built for a third of the price!

We're talking about the VIFA 3-way Reference
Monitor designed by David Tilbrook —following
the incredible success of David's 2-way AEM-6102
VIFA based design published in August. The
2-way kit has been sold in staggering quantities
by hi-fi stores and electronic shops throughout
Australia, where they can be heard outperforming
‘well known' imported brand names costing two to
three times as much!

Now David Tilbrook has done it again, this time
withthe 3-way VIFA design AEM-6103. Never
before has it been possible to get such great value
inkit speakers; the reasons being that there is no

e 25% import duty, no 30-35% freight into Australia,
=2 no high freight costs within this country itself, no
”)‘ 30% sales tax and no profit margins added to all
< these links of the chain which are involved in

e importing fully assembled speakers.

o The 3-way AEM-6103 sounds like two to three
times what you'd pay for in a recognised brand

')’r' name (which may even be using VIFA drivers),

Dy &, and these might well be using inferior cross-overs
Zss  andcabinets to save cost.

Today. we can offer you the drivers for the 3-way

s,
S T

.::5 at the following prices:

2 2pcs D19DT Tweeters $38.00 each.

B 2pcs D75MX Midranges $89.00 each.

7 2 pcs P25wO Woofers $149.00 each.

e 2pcs Factory Built X-overs $119.00 each.

5 (These introductory prices can

S, 0nly be guaranteed in January.) :

% ?”tﬁ#;
e BTl
TR

Dealers —Sydney: Jaycar Electronics.
Melbourne: Radio Parts.

Brisbane: Queensland Stereo Visual Supply.
Adelaide: international Sound.

For further information, please contact the Sole
Australian Distributor:

i

<
Y,

O3

% SCAN AUDIOPTY,LTD.
3 52 Crown Street, Richmond 3121.
Telephone (03) 429 2199.

.
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CONSUMER ELECTRONICS NEWS

Budget cassette
deck has host of

features

F rom the Falk Electrosound Group, we have received a
lengthy press release on the new NAD6130 cassette deck.
Styled in the traditional NAD manner with muted grey tones
and the minimum of controls, the NAD6130 should have wide

appeal.

This is a ‘budget price’ cas-
sette deck but claims to be ex-
tremely high quality. NAD's
philosophy is stated as “reduc-
ing external frills to the mini-
mum whilst putting the
manufacturing costs into the
electronics”.

Most of the NAD manufactur-
ing budget is invested inside —
on low noise circuitry, a high
precision, low flutter tape trans-
port, and a hard permalloy
record/play head that produces
low distortion recordings over a
wide dynamic range. This adds
up to a level of performance, in

both recording and playback,
that normally is found only in
more costly tape decks, NAD
claims.

The NAD 6130 features in-
clude: ® Dolby B and C noise
reduction ® increased head-
room ® permalloy record/play
head for low distortion and high
dynamic range @ instant release
pause control ® peak reading
LED meters.

The price of all this — just
$359! Details from The Falk
Electrosound Group, 28 King
Street, Rockdale 2216 NSW.
(02) 597 1111.

One-touch
cassette recorder

anyo has introduced the

M1011, a compact cassette
recorder featuring one-touch
recording. Particularly suited
for outdoor dictation, the unit is
designed for one-hand opera-
tion, giving users a free hand to
carry out other tasks.

Features of the M1011 include
pause control for easy editing of
tapes, cue and review functions
for easy location of recorded
selections, and auto stop at the
end of the tape in play and
record modes to reduce wear on
tapes and mechanisms.

Other benefits of the M1011
are the built-in condenser micro-
phone which provides con-
venient recording in any
location, with an automatic level
control (ALC) to assure even
recording levels.

The M1011 operates on ac
{with optional adaptor) or dc

power (through external 6 V in-
put jack for four AA batteries).

Available in an attractive
black and silver finish, the
M1011 is priced to sell for
around $59.95. For further infor-
mation, contact Mr Wally
Fabiszewski at Sanyo, on (02)
439 2411.

NAD 20
loudspeakers

he new NAD 20 loud-
speaker embodies the same
design philosophy that has won
worldwide praise for NAD elec-
tronic components. The essence
of this approach is to concen-
trate on sonic excellence and
real performance, says NAD.
The NAD 20s are designed
and manufactured by

Braun/ADS in West Germany.
ADS woofers are noted for ex-
ceptionally quick and articulate
transient response while their
soft dome tweeters produce
crisp. airy, extended, peak free
highs, it is claimed.

Special construction tech-
niques are used so that the
drivers have an exceptionally
small voice coil gap. The cone
of the woofer is progressively ta-
pered in thickness which pre-
vents ‘‘cone break up’” to
eliminate coloration. The cros-
sover network is very carefully
designed to maximise perfor-
mance and sonic purity.

The NAD 20 offers extended
response, fast, accurate tran-
sient tracking, wide dynamic
range, precise stereo imaging, a
graceful silhouette and all for a
modest price. The NAD 20 loud-
speaker offers a great choice for
the discerning listener who
wishes to take maximum advan-
tage of digital recordings, says
NAD.

Available from Falk Electro-
sound, 28 King St, Rockdale
2216 NSW (02) 597 1111

These diamonds
are forever?

F ollowing the success of its
original high performance
“Diamond"” speakers, Wharfe-
dale is now introducing a new
Mark 11 version, known in Aus-
tralia as the ““Super Diamond”’

Considerable research and de-
velopment effort was applied in
improving the diminutive
speaker system, awarded the
1984 Loudspeaker of the year,
Category 1, by the Federation of
British Audio.

Wharfedale used its laser and
computer-assisted design tech-
nology to research drive units
and crossovers and make three
important changes to the origi-
nal design of the Diamond.
These include use of a “‘build
ring” for precision driver as-
sembly, increase of power han-
dling to 100 watts, and a
modified crossover.

To defy the normal mathemat-
ical relationship between cabi-
net size, efficiency and bass
output, high performance com-
ponents and materials are used.

The new crossover board uses
the original components, but by
reducing the number of earth

returns within the board, infor-
mation retrieval has been in-
creased, the makers claim.

The speakers feature the origi-
nal two-way reflex design, a
reflex port firing rearwards in-
stead of the normal forward-
facing variety. This design al-
lows the speakers to be mount-
ed on a shelf or stand close to
a wall, as opposed to other small
speakers which are designed to
be positioned well clear of any
room boundaries, Wharefedale
say.

To improve reproduction of
low frequencies, the patented
build ring found in the 708 and
508 was incorporated into the
110 mm mineral-filled
homopolymer polypropylene
bass-mid unit.

A 20 mm high-quality plastic
dome tweeter, based on Wharfe-
dale’s TSR 102.2 model, is used
with a cone made of mineral-
filled homopolymer (MFHP), a
material pioneered by, and ex-
clusive to, Wharfedale.

The Super Diamond is dis-
tributed in Australia by NZ
Marketing Pty Ltd, 553 Pitt-
water Road, Brookvale 2100,
and you get all this for an
astonishing $349 or thereabouts.
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he Great

The Software You Need

With the Microbee s now famous Bundled
Software and CP/M operating system most

business

routine computer functions are catered for
without spending another cent, but it is highly
likely that it is in the area of specialist
applications software that Microbee scores most

offer from

points With so many third party software
supplies able to provide specific solutions at
realistic costs that don’t in themselves create

Microbee

problems (check the prices of software to run on
so called Compatibles).

User Friendly Interface.

. SMALL BUSINESS COMPUTER

Microbee Small Business Computers are already
providing invaluable help to thousands of
Businesses around Australia, indeed around the
World. It would seem that there are few
professions or areas of commercial endeavour
that cannot be streamlined or made to be more
“accountable” with a Microbee Computer.

Butchers, Bakers, etc.

Users range from publishers to pathologists, even
car yards are finding the Microbee Small
Business System the cost effective technology tool
that keeps their records straight, their
correspondence in order, and keeps them in
touch with the fast moving world of Data
Communications and Videotext Services.

=VIATEL

Every Microbee Small Business System has its
own user friendly ‘B-Shell” which allows the easy
choice of software by simple one finger selection
of self explanatory ICONS. A comprehensive
Help system is supplied and ‘housekeeping’
functions are simplified.

Australian Guaranteed

Built to exacting control standards and World
class quality the Microbee System is particularly
robust remember the Microbee was first
developed for use in schools, and in fact the
same machine is in extensive use in schools, both
in Australia and overseas

The Complete Business Package

The Microbee Small Business System
comprises:

Microbee 128K Computer

Dual 400K 5.25” Disk Drives

High Resolution Monitor

DP100 Dot Matrix Printer

Cables and full set of manuals plus

Bundled Software

worth hundreds of dollars including—
WordStar/Mailmerge 3.3, Microsoft Basic,
Microsoft Multiplan, MicroWorld Basic, Telcom
Communications Package, Full range of support
utilities, Comprehensive Training Guides and
Tutorials, A complete library of manuals so you
can easily and quickly gain the maximum benefit
from your system is also included.

The Price

For the complete Small Business System only
$2395 including Sales Tax

As many of the Microbee Systems out there are
used extensively for Word Processing with little
need for Microsoft Multiplan, the new ‘Living
Letters Package’ has no Multiplan or Microsoft
BASIC. But it does have The Complete WordStar
Package to bring life to your writing and
considerable savings to your pocket




EXCITING NEW OPTIONS

As part of Microbee’s Product Innovation
Program, new releases which will shortly be

announced include:

Colour Monitor.

The DP100 NLQ or Near Letter Quality Printer.
The MB 7030 High Resolution (0.38 pitch) RGB

The MB 3010 Green Screen Monitor.
The ESE Economy RGB Colour Monitor.

Microbee Technology Centres

New South Wales

| Pattison Avenue.

Waitara, N.S.W. 2077
Phone (02) 487 2711

2/956 Hunter Street,
Newcastle West, N.S.W 2302
Phone (049) 61 1090

Koala Crescent,

West Gosford, N.S.W. 2250
Phone (043) 24 2711
Microbee Education
Technology Centre

Unit 2, Eden Park Estate,

31 Waterloo Road,

North Ryde. N.S.W. 2113
Phone (02) 888 9866

Victoria

50-52 Whitehorse Road,
Deepdene, Vic. 3103
Phone (03) 817 1371

South Australia
117-119 Gouger Street,
Adelaide. S.A. 5000
Phone (08) 212 3299

Western Australia

141 Strling Highway.
Nedlands, W.A. 6009
Phone (09) 386 8289

Queensland

455 Logan Road,

Stones Comer, QId. 4120
Phone (07) 394 3688

mlcmb ee

computer
BIONEccepreo

Designed and manufactured
in Australia by
Microbee Systems Limited

Model Shown

128K Small Business Computer
with Bee Modem

ART PROM 2868




Audiosound Laboratories’
‘Motet’ 8011A loudspeakers

Robert Fitzell AAAC

Having previously ‘scaled the heights’ of
hi-fi - performance and costwise - this
month we look at a pair of ‘budget’
loudspeakers from a local manufacturer.

IT IS PROBABLY a little unfair to follow our last review, the
Nakamichi OMS-7 CD player, and one of the best input ends
to the best of systems, with a loudspeaker which probably
makes no claims to being a ‘top-of-the-tree’ output end on
even middle of the road systems. However, until we all find
that elusive end to the rainbow, once we have all sold our
hest crockery to fund the OMS-7 and appropriate connec-
tors, we probably also have to look at just the type of loud-
speaker the Motel 8011A purports to be for our den, kid's
system or party speakers etc., with the few dollars that are
left.

The Motet is a low-priced loudspeaker locally manufac-
tured by Audiosound Laboratories at North Curl Curl in Syd-
ney. It is their lowest priced unit. At $295 per pair the units
are priced to compete at the low end of the market and the
old rule of “'you get what you pay for" applies nowhere more
so than in the loudspeaker marketplace.

The basics

The Motet 8011A loudspeaker is a two-way loudspeaker us-
ing a 150 mm roll-surround bass driver (looking suspicious-
ly like a Magnavox) crossed over to a 60 mm cone tweeter
through a filter/equaliser. Apart from promoting it as a
“sophisticated 7-element unit”, no other details about the
crossover are given. The cabinets are manufactured from
plastic woodgrain finished particle board with a brown
speaker cloth protector. Cable connections are made at
recessed spring-loaded clips of adequate size to accommo-
date quite heavy cables.

The units are small at 370 mm high x 240 mm wide x
290 mm deep and weigh 7 kg each, but are by no means the
smallest wide-range bookshelf unit on the market. Overall
quality of construction is probably as should be expected
from a unit at the low end of the market. My own experience
with any items made from plastic veneered particle board
is that the material is not likely to take hard wear at all and
a bookshelf mounting is where they should stay. The
“veneer’ will hardly match your rosewood chiffonier or
mahogany sideboard, but again it hardly should be expect-
ed to.

The use of the paper cone tweeter is a little unusual and

REVIEW ITEM: Loudspeaker
MANUFACTURER: Audiosound Laboratories, 148 Pitt Rd,
North Curl Curl 2099 NSW. (02) 938 2068

MODEL.: Motet 8011A

FORMAT: Two-way sealed enclosure
PRICE: $295 per pair

SUMMARY: A din for the den

-

.«

Ei i
-
..&
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Audiosound freely admit that the performance is not up to
the 25 mm domes that they use in most of their other sys-
tems. The penalties of the dome tweeter are loss of efficien-
cy and higher cost, both of which are likely to make the
loudspeakers less attractive to a purchaser looking for a sim-
ple system for a low power application. More importantly,
I'was surprised at the seemingly hasty assembly of the loud-
speaker drivers in the cabinet. The drivers are fully sealed
with a hard setting sealant, however almost all fixing screws
to the drivers, and in fact on the rest of the box itself, were
inserted at a variety of angles that suggested rather hasty as-
sembly. The bass driver is slightly recessed so that the plane
of the roll-surround is approximately flush with the baffle
board, while the tweeter, being a relatively shallow unit is
flush-mounted. Fixture of the tweeter is achieved by four
astonishingly large protruding screws. The sides of the cabi-
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net extend slightly past the baftle board, and this is worsened
by the deep frame supporting the speaker grille cloth which
extends further still. From a detailed acoustic viewpoint, the
junction of the grille cloth frame, the protruding speaker sides
and top and the baffle board is both complex and undesirable.

Together with the Motet loudspeakers the purchaser
receives a small amount of supporting literature. This is
aimed at the non-enthusiast and is quite useful. Audiosound
have supplied loudspeakers for some years to the Australian
Broadcasting Corporation and from the enclosed literature,
the Motet is seen by them as a potential unit for use in schools
and other similar applications. Whilst it is not all that clear-
ly stated, the implication from the literature accompanying
the lousdspeaker is that Audiosound Laboratories give a
transferable five year warranty on the loudspeakers. This is
an excellent warranty, particularly for a low-priced unit and
would be a great incentive to intending purchasers for
schools and similar applications.

As Audiosound rightly claim they have been operating here
for 15 years, so have shown the company stability necessary
to backup a warranty of this length. As we all know, if a com-
pany decides to disappear, it is a little difficult to find some-
one else interested in meeting the warranty.

The Motet is given the statue of ‘Mini Monitor’ on the
nameplate and in their literature, Audiosound have taken
trouble to fire a few volleys over the bows of the *digital
sound needs special equipment’” brigade. At the end of our
review of the Motet I would have to say I feel this status is
a little misleading.

The usable (?) frequency response is stated by the manufac-
turer to be 50 Hz to 20 kHz, with objective performance be-
ing stated on the back of the loudspeaker as 60-18 kHz,
+/- 6 dB. Recommended amplifier power capacity is from
5 to 50 watts and the sensitivity stated to be 87 dB at 1 watt/1
metre. This gives a theoretical maximum level of 104 dB RMS
at 1 metre from the speakers, or an expected level of music
in a small room of up to 100 dB(A).

Subjective testing

In listening tests I found the Motet disappointing. However,
[ found the box relatively free of the immediate colouration
of which many similar low-priced units are so guilty, but the
overall standard of performance I can only call lifeless. My
acoustical analogy when listening to classical music source
material is of being in the entry lobby to Sydney Town Hall
when the concert has already started — the sound is simply
coming from another room. This impression is almost cer-
tainly due to a colouration at the bottom end of the loudspeak-
er performance spectrum and a serious lack of high
frequency performance. As 1 will mention later, the higher
frequency deficiencies are so dominant that the colouration
simply doesn’t stand a subjective chance.

Consequently it is difficult to become involved in the music
and for classical music, this is clearly not one to buy. On pop
music the performance is considerably better, due primari-
ly to the limited dynamic range, bandwidth and compara-
tive lack of definition of this type of music when compared
with orchestral sound. For pop music the speaker can
sustain reasonable levels in smaller rooms, but again, is not
suited to use in larger rooms where power requirements be-
come high.

Subjectively, the unit seriously lacks treble, an impression
which is well supported by the objective test results. Bass
response is quite smooth but not as extended as the manufac-
turers' specifications lead one to expect.

For voice, there is a lack of definition which I suspect may

be related to deficiencies at the crossover frequency and
above. With the low crossover frequency, most of the voice
performance of the Motet is carried by the tweeter. For the
market which Audiosound are seeking with the Motet, I feel
the basic performance is there to build on but with quite a
bit of work. With a superior tweeter, probably crossing over
at a higher frequency, since the 150 mm bass driver clearly
should have capacity beyond 1 kHz, the presence of the loud-
speaker could be greatly enhanced. Bass and alignment of
the loudspeaker could also probably be improved with little
manufacturing cost increase to clean up the bottom end per-
formance.

Having completed our listening tests which involve CD
source, cassette tape and turntable source material we start-
ed testing for a little more objective evaluation of the Motet
performance. At the end of our subjective performance we
had already had the somewhat alarming experience of hav-
ing one loudspeaker fail on us at quite reasonable listening
levels.

For amplification, we were using a 100 watt per side stereo
amplifier and so had to be cautious in the use of our output
levels. The transient peak power handling capacity of the
amplifier is obviously high and for reasonable listening lev-
els through the Motet with wide dynamic range material.
found a real conflict between the power handling capacity
of the speakers and the requirements for dynamic range of
the source material.

impedance

Qur first test was of the loudspeaker impedance with the
results given in Figure 1. It can be seen that the nominal value
for the loudspeaker of 8 ohms is really very arbitrary indeed
and the impedance at high frequencies drops to as little as
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Figure 1. Impedance of the Motet 8011A across the
frequency range 20 Hz to 20 kHz.

3 ohm. This rings warning bells for the use of this speaker,
particularly with digital sources, since amplifier clipping
could well see the end of the tweeters (a little ironic in view
of our later experience during testing). The nominal figure
of 8 ohms appears only to apply at 1 kHz and the bass driver
impedance peak occurs at about 69 Hz. The Motet would cer-
tainly not meet the DIN standard of +/- 20% impedance devi-
ation over the working frequency range. On the positive side,
the impedance curve is at least relatively smooth, so low
impedance apart, the amplifier is probably going to be
reasonably happy.
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Frequency Response

Frequency response of the Motet shows a number of
problems, particularly, despite the claims with the crossover
and tweeter unit. Response around the crossover is serious-
ly down and shows that phasing needs some work done to
get the best out of the system.

Near-field (50 mm) frequency response sweeps of hoth
drivers (Figure 2) shows that potential response for each
driver individually is good, the bass unit particularly so. The
tweeter shows an undesirable peak at 12.5 kHz and a very
rapid roll-off thereafter, but overall, is also up to the stan-
dard of many more expensive units. We still could get
nowhere near the 20 kHz upper limit quoted for to the sys-
tem however.
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Figure 2. Near-field frequency response of the Motet 8011A.

Put together in the Motet box (Figure 3) the response is far
from good. The dip in response at 140 Hz is a ground effect
and, being an environmental effect, should be ignored. The
dips at 1050 Hz, 2450 Hz and 3150 Hz just cannot be ignored,
however. We did not have time to do any investigational work
to establish the causes of the two upper dips. However, the
box is very simply designed and has many points around each
driver, described earlier, from which spurious reflection will

occur,
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Figure 3. On-axis, free-field frequency response.

This has long been acknowledged as the cause of many per-
formance anomalies at high frequencies, but again to be fair,
to eliminate these reflections usually results in higher con-
struction costs and unit prices. Testing of the tweeter alone
at two metres on axis (Figure 4) again shows the same
anomalies.
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Figure 4. Tweeter response of the Motet, on-axis.
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Figure 5. Frequency response of the Motet at 30° off-axis.

The major dip at 1050 Hz shows the claims for high per-
formance of the crossover are not really justified and some
more work here might see a much improved loudspeaker.

Our distortion tests were limited to 1 kHz and 10 kHz only.
Results are given in Figures 6, 7, 8 and 9 and proved to be
reasonably good. Apart from the 1 watt/1 m/1 kHz trace, these
tests are of the tweeter alone, and since cone loudspeakers
do tend to display relatively low distortion, the results are
perhaps not surprising. The distortion products in Figure 6
are mainly those of the tweeter and not the bass driver.
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Figure 6. Distortion performance of the Motet 8011A, at one
metre with 1 watt drive at 1 kHz.
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Figure 7. Distortion performance, again at 1 kHz and 1 m,
but with 10 watts drive.
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Figure 8. 10 kHz distortion performance, at one metre with
1 W drive.
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Figure 9. 10 kHz distortion performance at one metre, but
with 10 W drive.

Power Handling

We found (the hard way) that the power handling capacity
of the Motet is not very forgiving. Power handling capacity
of the 8011A is stated to be 50 watts. One of the claims made
by many manufactureres over recent years, Audiosound
included, is that their equipment is suited to digital sound.
(At the same time, other manufacturers are eagerly selling
loudspeaker protection circuits.) My own firm opinion is that
if you want to run a CD player in your system, and particu-
larly if you want to listen to classical music or live record-
ings in which the dynamic range is large, then there is no
substitute for power, power and more power.

On CD source material, live music recording being replayed
at quite comfortable listening levels, we were astonished to
see one Motet bass driver loudspeaker fail. On the second
Motet, we have no real excuse. We caused the bass driver
to fail with a 1 kHz input tone inadvertently set to about 100
watts. We don’t really know the power at which the driver
failed since it did so as the power was being increased to a
final setting of 100 watts. Rated amplifier power was 100 watt
and in neither case was amplifier clipping occurring. Whilst
the manufacturer does indicate a power limit of 50 watt, the
safety margin on the Motet is clearly not great and [ would
advise caution in its use. In fact, if my earlier guess at the
bass driver make is right, I suspect the power handling
capacity of the unit may be nearer 30 watts than fifty.

Pulse Tests

The pulse tests given in Figures 10 and 11 highlight a num-
ber of anomalies in dynamic performance of the speakers.
The most significant of these for the bass unit (Figure 10) are
the pronounced bass lag at 80 Hz, a phase-related dip at 320
Hz and the serious dip in performance around 1 kHz. On
pulse testing, the deficiency at the crossover can be seen to
be quite extreme. Whilst it is not easily seen on the magni-
tude map display, the anomaly at 320 Hz comprises a very
rapid dip in level followed by a crest, or in other words, a
‘flutter’. No obvious reason exists for the 80 Hz lag other than
probable overdamping of the bass driver due to the sealed
enclosure, or perhaps ringing of the box itself. The tests were
conducted free-field so there is no contribution from room
effects and the lag is clearly a design-related problem. In view
of the magnitude of the delay, I am surprised that it was not
subjectively more obvious. However, as [ have suggested, the
deficiences at high frequencies are more serious and there-

fore tend to dominate subjective performance assessment. p
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Figure 10. Motet 8011A, impulse source frequency/time
response at the bottom end of the frequency range.

The pulse test shown on Figure 10 is for the loudspeaker
as a whole, that is, with the tweeter and crossover unit in-
circuit, and the roll-off of the bass driver below the crossover
frequency can be seen to be quite extreme.

In Figure 11, the tweeter band performance, a similar lag
may be seen from the tweeter just above the crossover
frequency and this is almost certainly the result of a high Q
crossover. Again, something which can be designed out. At
3 kHz the dip apparent in the swept sine wave tests is again
seen to be even more significant, as is the poor performance
above 7 kHz.

On pulse testing we can see much more clearly how large
the ‘windows’ in performance of the loudspeaker really are.
In relation to speech performance, the wideband gaps in in-
formation between 1 kHz and 3 kHz will, by all theory, result
in clear loss of speech intelligibility. With pop music, the
broadband nature of much of the source material will not
be so affected by these deficiencies, although this is chang-
ing as popular music becomes progressively more complex.
The advent of the compact disc will only increase this.

In conclusion

As I have said at the outset, the Motet 8011A is a budget loud-
speaker and its performance should be reviewed as such. It
is always difficult for an intending purchaser to filter the
claims made in supportive literature for all products, since
even low budget systems seem to offer performance capaci-
ties which differ little from many more expensive alterna-
tives. From a marketing viewpoint, my impression is that the
Motet loudspeaker is suggested for a wide variety of users.
The nomenclature on the loudspeaker refers to it as a moni-
tor and the very name Motet, evokes a musical expectation.
In these repects I feel the loudspeaker would be a disappoint-
ment to intending purchasers. However, as we have always
recommended in our reviews, listening tests are the only way
for you to judge whether the loudspeaker meets your own
expectations. The units are low-priced and do seem reasona-
bly well-suited to popular music. For the den, the kids' study
or games room the units are well worth comparing with other
competitive brands, however, don’t expect to use them for
long, loud parties in larger rooms.

As I've said, in the loudspeaker industry you do get what
you pay for. The loudspeaker is one of the most critical com-
ponents of any sound system and the use of the Motet in a
system using other much more expensive components would
simply not be warranted. &

SUMMARY OF RESULTS

Frequency Response

Drivers alone 55 Hz to 9 kHz +/- 3 dB

Loudspeaker Nominally 100 Hz to 6 kHz
+/-3d8B
Sensitivity 86 dB/W @ 1 metre @ 1 kHz
Impedance 3 to 8 ohm
Power Handling Capacity ?
Crossover frequency 1100 Hz

TWEETER PULSE TEST

|

dB

/D1V

START: 700 H=z

STOP: 2S5 700 Hz

Figure 11. Motet 8011A, top end frequency/time response to an impulse source.

24 — Australian Electronics Monthly — January 1986



R g e —— S——
oot #so oo almg T . m - : , »
= L sy = T i
- e w GHG w  EEEEEEES
woa | e ssam . n - ‘ &
- - = =S | S
- P - - - - ”1 Rt
- - Semm Mo estet2 e TU-D99X SL0D
- e ‘ : ekl
‘ Sansui e oo, e ¢-2101 - . T
- i -+ I -
, "
— a-—— -
Y b . - - ~ -
- —_— "
1 LS
o wSTRAGW -
-
- = - - — — — - —
ey~ ~
— —— - - s - -
P—— - e —— e e 4 A
.- - . -— - - -
f._‘
) - E = i
aa ?0';. - A L. ~ S ~
i . ==
Sansui  STEReO PowER aneurier 6-2101 e moven
— - — = T
——— —
— b — —
— — ——
f——— —
— —
— —
o — —_—— =
— ———
——] — —
— ——
— — ’
P — — -
= P— e Re——
- ——— ———
rowee SPEAKERS AL OLD  OMEAAY - 3 g -y - b
. . . .
) ]

6% a
. Qe
59

TU-D99X SLDD Digital Synthesizer Tuner
C-2101 Stereo Control Amplifier <
~B-210%* X-Balanced Power Amplifier 0e®

qooi
*RMS power output: 200 watts - 2 (8 ohms), P 35
y 20Hz ~ 20kHz, less than 0.003% THD. «3*]
Dynamic power output: 680 watts X2 2
SAUAEE A (2 ohms). 69@1
q a
oo
v

SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Suginami-ku, Tokyo 168, Japan
VANFI (AUST.) PTY. LTD. 297 City Road, South Melbourne, Victoria 3205, Australia Tel: 690-6200
283 Alfred Street, North Sydney, N.S.W. 2060, Australia Tel: 929-0293



25 1LINES OF 80 CHARACTERS!
FLAT PANEL DISPLAYS AVAILABLE NOW!

This is the actual effective display size of LI512UQ5

Sharp'’s full line of EL (Electro Luminescent) Displays are thin
(34mm), lightweight (650 grams), low power (15 watts max)
and the two latest editions can display 25 lines of 80 char-
acters. These "State of The Art” Displays feature; line by

line scrolling, blinking characters, full graphics and a

LJ 512U01 e ideal for written
characters o Effective display area

44 8mmX 179 2mm e Number of picture
elements 512> 128

* Outline Dimensions (mm): 108.5(H) x
228.5(W) x 34(D)

LJ 512U05 e igeat for fine graphics as
well as written characters e Effective
display area 96mmX192mm e Number
of picture elements 512X256

* Outline Dimensions (mm): 148.5(H) x
228.5(W) x 34(0)

Distributed in Australia by:

oy,
> daneva

7

64-66 Bay Road
Sandringham
Victoria 3191
Australia

PO Box 114

Telephone (03) 598 5622
Telex AA34439

simple 4 line interface. EL's bright, crisp, easy to read char-
acters will enhance the marketability of any product.
Design the leading edge of display technology into your
products today using displays from Sharp, the world's
largest manufac turer of EL Displays!

Suite 28

47 Falcon Street
Crows Nest
NSW2065
Australia

Telephione (02) 957 2464
Telex AA20801

LJ 320U01 e (deal for fine graphics as well as
written characters e Effective display area 90mmX
120mm e Number of picture elements 320X 240
¢ Outline Dimensions (mm): 148.5(H) x 178.5(W)x 34(D)

LJ640UO01 o ideal for written
characters o Effective display area
60mmXx192mm e Number of picture
elements 640X 200

* Outline Dimensions (mm): 108.5(H) x
228.5(Wyx 34(D)
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'FOR THE ENTHUSIAST
AND PROFESSIONAL!

OPENING SPECIAL! $35

10-PACK VERBATIM 54" DISKS IN PLASTIC CASE

8-INCH 3-WAY BRAKE LAMP ¢ 2 s
PIONEER ¢ ao.  FLASHERKIT 16
SPEAKERKIT *29°°  sauEAKY CLEAN
MICRON MAINS FILTER
Soldering Iron $1750 grt‘o);laolgrterference$1 1 9
GENERATOR HOUSE

KIT $995° aarmkir 5149

ALSO STOCKING A WIDE RANGE OF
PLUGS, SOCKETS, SEMI-CONDUCTORS,

ACCESSORIES & KITS!
54 UNLEY ROAD, UNLEY

ALL ELECTRONIC COMPONENTS

118-122 LONSDALE STREET,
MELBOURNE, VIC. 3000, Australia
Telephone (03) 662 3506

JOIN THE

GOLDRUSH!
ETI 1500 KITSET.
. Super unit featuring:
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® 4 modes of operation

® VLF/TR design ® Ground
balance ® Autobalance push
buttons ® Pre-wound search
head ® Very professional
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price of many similar
commercial built up
locators ® Audio
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MAKE A FORTUNE

A HANDHELD LCD
3¥2-DIGIT DMM FOR
LESS THAN $50

The Parameters 8005 features:

o 3%-digit liquid crystal display
® 5 functions

® 15 ranges

® side pushbutton operation

® ‘pocket’ size — 130 x 75 x 28 mm
® dc volts to 1 kV in four ranges
® ac volts to 750 V in two ranges
® resistance to 2M in four ranges
® diode test

® Dbasic accuracy, 0.5% (dc V)

o fully overload protected

® safety ‘finger guards’ on probes
® fully shrouded safety probe plugs
® low battery indicator

® 12 months warranty!

How to order:
COMPLETE THE COUPON AND SEND IT, TOGETHER WITH YOUR CHEQUE,
MONEY ORDER OR CREDIT CARD DETAILS, TO:

‘Parameters Multimeter Offer’
Australian Electronics Monthly
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The new 8mm
video fape
technology

Part 2
Malcolm Goldfinch

The 8mm tape format is the leading
edge of a new consumer product group
that promises integration of audio, video
and ‘digital’ products for home use.

IN PART 1 we established the rules for the new V8 for-
mat and got the ball into play by following an image through
the lens of a Sony CCD-V8 camcorder, then showing how
it is processed by the new CCD imaging system, which
includes, auto white balance, timing, synchronising by clock,
matrix delay and encoding. The result was an output of four
separate sets of signals; two video, one function and one au-
dio. The mini TV with a 1~ screen in B&W is the EVF (elec-
tronic viewfinder) and is fed a signal which is an image
identical with the one to be recorded. (See Figure 6). This
EVF also has LED signals activated by the processor to warn
the user of what is happening in the camcorder; such as,
white balance needed, low light, recording, battery low, etc.

Audio comes from a mic in the camera to the signal

Photo 1. Microphotograph of the SSS head. You might be
lucky to discern the gap.

processing direct and is processed into a multiplex FM sig-
nal and fed to the recording playback amp with two
record/replay heads (Ch1, Ch2).

V8 specifications

The V8 specs call for the recording and playback at consider-
able levels on the 8 mm tape of a band extending some 8 MHz
wide. Figure 7 shows the direction, rotation, record/replay
track of heads mounted on the V8 format 40 mm rotating
drum.

Quantifying the actual head writing speed over the tape
is a complex calculation as there is a vector between the
heads rotating at 1500 rpm diagonally across the tape and
the tape moving in the same direction at 20.0151 mm/sec in
Standard Play {normal) and 10.058 mm/sec in Long Play.
(Compare this to a cassette with tape speed of 48 mm/sec).
The result is a series of diagonal tracks with a pitch of 30.4
pm in standard play, and 17.2 ym in long play. Some
manufacturers seem a bit coy about quoting head widths and
the actual details of relative speed of the heads over the tape,
which is conceded the most critical factor in wideband tape
recording.

The formats are rigid and the table here compares the bas-
ics of the principal VCR formats; showing the Philips com-

(] oven Recording, G :CHI
& @ = @ < EVF Playback I
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Flying Erase =
Mechanical Control ATF Error ) . ol "dFE
Servo Block o ro Y. C Signal Processing s
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H LINE IN LINE OuT H - _ -
—DTF Signal Processing A < Camera Section >
CX23039
1H Delay Line
Mode Control | EVF X4(CCD)
= 8lock
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NPD75036 | — r l Encoder Matrix
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6. Overall block diagram of the Sony CCD-V8 camcorder.
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101.0 + 0.1KHz
117.2+0.1KHz
162.8 + 0 IKHz

f
f.
f
f. 146.5 ~0.1KHz

— 7 tape direction
Figure 7. The 8 mm video recording track format. There
are two record/replay heads (Ch1 and Ch2) and four pilot
tones for tracking (f1 to f4), laid down with the video
signal, not along the edge of the tape as with conventional
VCRs. This system, proposed by Philips, is called ‘ATF' —
automatic track finding. The four pilot tones are laid down
sequentially — f1 and 13 by the Ch1 head, 12 and f4 by the
Ch2 head. (See also Figures 10 and 11).

pact audio compact cassette as a benchmark.

Exhaustive specifications given in the “confidential”” Sony
V8 Format handbook, specify heads travelling over moving
tape at a ““head-to-tape speed” of 314 cm/sec in both stan-
dard play (SP) and long play (LP). For PAL video, the drum
speed must be 25 rps and, multiplied by the circumference
of the 40 mm head drum, the scan of the stationary tape is
314.2 cm/sec for a stationary picture.

On standard play (SP), the tape is moving in the direction
of the head scan and this speed must be reduced by the vec-
tor of the diagonal head scan in relation to the tape speed;
20.05 cm/sec in SP, or LP 10.06 cm/sec. Being such a small
portion of the total writing speed it is of little consequence.
It is obvious that the writing speed of V8 is very much less
than the VHS or Beta formats by 170 cms/sec, or 35% on VHS.
More than five years ago, any of these specifications would
be a laboratory absurdity, but to-day they are a consumer
product for grandmothers to use on their children!

But how does V8, at such a low writing speed and narrow
track width, achieve such a high quality video picture and
soundtrack from just one head?

Tape coating and head parameters

These are the vital new factors that allow such wideband sig-
nals in such a small package. Figure 1 in Part 1 shows tape

coating thicknesses for both metal powder and metal evapo-
rated (0.15u) coatings compared with Beta tape (5u) as a
benchmark. Such fine tape material is useless without an im-
provement in head technology to match.

The Sony CCD-V8 record/playback heads are a vital part
of the products success. In Figures 8 and 9 you see Sony's
“Slanted Sendust Sputtered’ (SSS) head The gap width is
2pum with an approx. 30 um depth. The output developed
is 150 uVp-p with metal particle tape at a track width of 25
pm. Photo 1is a microphotograph of the 2 um-wide head and
the faint diagonal line which I call the ‘Claytons’ head gap
... when you are apparently not having a gap. The only de-
tail I can get is” ... a new technique called SSS ... com-
bines two different types of sendust glass into a head with
an extremely precise narrow gap giving a narrow uniform
recording field . . . track width 21 g . . .” The head material
is made by sputtering, or electro depositing in a vacuum, two
different types of glass, or sendust (sideways?); all the details
are very secret, but it works well to achieve extraordinary
video quality.

iron core

sputtered sendust

head material glass iron core

Figure 8. The ‘Slanted Sendust Sputtered’ recording head.

sputtered sendust
head material

/ >

glass

iron core

iron core

Figure 9. Close-up ot the head construction showing how
the narrow 2 um gap width is achieved.

TABLE 2 TAPE, SPEED & SCAN SPEC. BETA, VHS, COMPACT CASSETTE, FORMATS.
Format Tape Speed Head Track Width Helical Scan Speed Max. Run Time
BETAMIX 18.7cms/sec 32.8 um 585.36 cms/sec 3.2 hrs

VHS STANDARD PLAY 23.3cms/sec 49.0 um 484 cms/sec 4.0 hrs

VHS LONG PLAY 11.7cms/sec 24,5 ym 484 cms/sec 8.0 hrs

V8 STANDARD PLAY 20.05cm/sec 20.0 um 314.2 cms/sec 1.5 hrs

V8 LONG PLAY 10.06cm/sec 20.0 um 314.2 cms/sec 3.0 hrs
COMPACT CASSETTE 48.0cms/sec 600.0 um* Not Scanned. Single side, one

hour

* The head track width of the compact cassette was laid down some 20 years ago.

January 1986 — Australian Electronics Monthly — 29

>



Long play squashup

There is a grey area about this SP-LP speed change, which
to my eye seems to have little effect on picture quality and
none on sound. [ buy the explanation that the speed of the
heads over the tape is a drum function and the difference
in linear speed of the tape is not significant.

In fact, the actual speed at LP should be greater, because
the tape moves with the scan and this speed is halved. (See
Table 2). But what about the ‘squashup’?

The same heads are used for both SP and LP; slow the tape
to half speed and you write over half the previous track? The
answer I have got, reluctantly, from a number of manufac-
turers of video hi-fi VCRs is: “‘Yes, there is some overlap in
LP but the 10 degree azimuth, which is plus on one track,
and minus on the next, is enough to allow this overlap
record/playback, without erase, and without the heads read-
ing too much random noise on the out-of-azimuth overlap.
In other words, this is a technical grey area which would
seem to have many problems but the suck-it-and-see tests have
shown the LP overlap is acceptable; considering it halves tape
cost and doubles continuous record playback time.

This theory is borne out by the figures in Sony’s V8 manu-
al which says, ‘‘video track pitch(um) 34.4/17.2.”" Presuming
they refer to SP and LP respectively, the head leaves a 21um
track, so in SP there should be a free space of 34.4-21 = 13
pm, being 6.5 um free on either side of the tracks. In LP, the
pitch is 17.2-21 = -3.8, being an overlap of 1.85 um over ad-
jacent tracks. I cannot get confirmation of this hypothesis
but it seems logical from the next V8 feature.

Tracking, heads and azimuth

These inter-related factors make the remarkable performance
of the CCD-V8 possible; especially in LP. With a head track-
width of only 21 pum, the heads must pass along the record-
ed tracks with extreme accuracy, not only when the unit is
new but when there is wear and some loss of mechanical pre-
cision.

Since Beta and VHS formats were frozen, technology has
moved ahead and Sony CCD-V8 uses a new concept. Previ-
ous auto track-finding relied on control signals recorded
along the edge of the tape and read at a remote spot from
where the action was going on at the head drum. In fact, the
V8 auto track-finding (ATF), a system developed by Philips,
does away with tracking control signals. It is all accomplished
in the flying scan by sampling the adjacent tracks to the one
being scanned; a servo centers the head by equalling the side-
band signals. It is claimed to eliminate noise bands and
rolling.

In Figure 7 is shown the four pilot tracks recorded side by
side — f1 and {3 by head 1, 2 and f4 by head 2 — in alter-
nate scans. This allows the heads to sample pilot tones on
the adjacent tracks e.g. playing Ch2, frequencies on adjacent
channels 1 and 3 are also detected and the servo driven so
that tape speed and drum rotation speed are kept close to
a constant. Figures 10 and 11 detail the pilot tone frequency
releationships and how the head overlap picks up the track-
ing pilot tones during incorrect and correct tracking.

Azimuth now raises its ugly head, as ever, but the frequen-
cies of the pilot signals are in the ‘long wavelength’ and suffer
little loss with azimuth variation, thus allowing adequate de-
tection from adjacent tracks. To prevent the pilot signals
breaking up the picture, they kept 14 dB below the chro-
minance level. The plusses claimed for the ATF system in
the V8 are — nor tracking adjustment, tape variation does
not affect tracking, and a simple tape path.

The recording spectrum

This is where V8 takes a leap ahead of other formats.
Figure 12 shows the frequency distribution areas within

/ S \
45KHZ (1.~ 1) . 16KHZ (1 — 1)

lSK>(1, -1) 45KHz Z—l,)
. [s] A

Figure 10. The relationship between the four tracking pilot
tones.

X O X
Off-tracking On-tracking Off- tracking
Figure 11. (See also Figure 7). During playback, the
rotating video heads detect the pilot signals on the
adjacent track(s) and compares their levels. The drum
speed and rotation are controlled so that the level

difference between the main pilot signal and the adjacent
track pilot signals will be equal.
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Figure 12. The Video8 recording signal frequency
spectrum.

the rotary scan. The major departure is the inclusion of pi-
lot and audio FM multiplex in the scan spectrum, together
with a scanned erase.

With the record tracks having no spacing and mixing at
the joins, one of azimuth’s dirty tricks is used to ensure sepa-
ration; each head is offset from vertical by 10 degrees in op-
posite directions, thus rejecting the adjacent track’s signal
except for the low frequency ATF pilot signals. Figure 13
shows the tape format details. In Figure 14, the PCM addi-
tion can be seen. Previous formats, including the first 8 mm
format, had a 180 degree wrap around the drum. The V8 for-
mat has increased this by 41 degrees to 221 degrees. The PCM
signals described later are accommodated in the extra wrap.

The flying erase

In video, housekeeping is a vital function and the inclusion
of the total recording gamut on the flying heads allows a ‘fly-
ing erase’ to clean up with equal precision. This is a valua-
ble innovation employing an amplifier and head as a separate
unit, switched on and off by the signal processor (Figure 6).

It is an integral part of the big leap forward in the CCD-
V8. Whereas the VHS/Beta et al, formats used a block erase
head for the whole tape width; remote from the scan drum,
the flying erase head is on the drum and close to the record
head.
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Figure 13. The complete 8 mm video tape format, showing
the video. FM multiplex audio and PCM audio track
relationships and how they are laid on the tape.

_ Rotary head drum

Video head

Relation of tape to head drum

Figure 14. The tape-drum wrap, showing the relationship of
the two video heads and the direction of movement of the
tape and drum. Note that the tape wraps round the drum
for 221 degrees.

Consider the previous home video edits. Before each new
sequence, tape had to be first rewound to a point prior to the
block erase, losing up to three seconds, before new video
could be laid down. Although it is possible to insert-edit video
on a previously recorded tape, it is not 100% being done
without proper erase. The sound and control tracks
on the edge must be left intact (later audio dub, not lip-sync,
is possible) to avoid a period of about seven seconds of glitch
lines; an age in video. This occurs whenever a full insert is
made in the middle of a recording; the control track is erased.

The most noticeabie advance in the V8 flying scan insert-
edit is the elimination of all glitches; ‘rainbow’ effects and
‘stains’ often seen at the start of a take are eliminated.

Pro quality edits

In the CCD-V8, edit in and out points are held in memory
for clean cut insert editing. Only professional VCRs and
consoles in the $10 000 range were previously able to give
perfect insert edits. The Sony CCD-V8 provides faultless edit-
ing at consumer affordable cost. Figures 7 and 10 show the
CCD-V8 four-field scan sequences essential for the PAL video
standard, and the four pilot signals for auto track-finding:
f1 = 101.024, f2 = 117.188, f3 = 162.760, {4 = 146.484 kHz,
making a full four-field insert possible.

Three dedicated microprocessors select modes, safely
sequence the mechanical section from commands by key,
remote control or tuner/timer. Figure 16 shows the intricate
timing required to perfectly frame an edit, which is achieved
by the chip control of the tape and capstan. Backing up is
only 1.2 seconds, and forward is but 0.4 seconds, a nett loss

Erasing Pottern
(Beginning of recording)

Erasing Pottern
(End of recording)

tope diréction tope direction
— blank section becausel
r

of erasure
stationary erase head

¢ .= section to be recorded
—
ST h*
ﬁ X0\ i S
Full Erose /i \ ¢ .
NN
colors blot because of newly recorded section  pre-recorded
double recording section
tope direction tope direction
<= . - rotary erase head < noiseless editing
Flying Erase

= sechion to be

newly recorded secl- n r;-recorded
recorded Y ! 9

section

Figure 15. The Video8 employs ‘flying erase’, as used in
professional VCRs, to achieve noiseless editing.
Conventional VCRs employ a stationary erase head which
leaves-a blank at start and finish of the edit, causing
colour ‘stains’. The flying erase technique employs a
rotary erase head to eliminate this problem, but timing is
critical. (See Figure 16).

h
PAUSE
REC i u/ QOverrun

-
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(REC REVIEW FORWARO) {REC PAUSE FORWARO)] 1—
(3= Recording Start

Recording Servo Start

@DRPF

Figure 16. Sequence showing how smooth editing is
achieved.
of only 0.8 seconds to get rid of any daggy ends when “pause”
is activated.

When “‘record" is resumed the tape is locked to the cor-
rect field sequence and commences at the exact point
marked. This also allows a most valuable feature in precise
editing; a view on TV of the last three seconds recorded previ-
ously without loss of the edit point.

Working in an area of such fine tolerances is desirable, but
not mandatory, to use the accessory automatic editing con-
troller, which allows an 8-event memory communicated to
the record system of the Sony CCD-V8 via a serial interface.

Dynamic track following

Everyone familiar with home video accepts a bar or two of
horizontal hash across the screen during search backward
or forward, slow motion or still, as the azimuth inclination
is not fixed. Some expensive VCRs avoid the problem with
double azimuth heads. A method of overcoming the problem
in the V8 format was suggested by Philips in conjunction with
the ATF described above. Known as the DTF system it makes
use of ‘bimorphic torque’ that bends two ceramic plates when
a current is applied. Figure 17 shows how the direction of
torque is reversed when the polarity is changed. With polar-
ity and current correctly applied through a processor cou-

to p110.p
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RETAIL ROUNDUP

Attention
modem
constructors

he AEM4600 dual-speed modem has been a resounding

success, with suppliers reporting keen enthusiasts
“storming the battlements” for boards, bits and kits. For en-
thusiasts chasing the odd ‘elusive’ components, cr those look-
ing for kit suppliers, here’s a rundown of who's got what.

AEM 4600 DUAL-SPEED MODEM

1200 Ax

120075 75 Tx ANSWER 'PHONE

PROJECT BUYERS GUIDE

The AEM6103 ‘Digital Era’ Three-way Loudspeakers are the
top of the range in our series of passive speaker projects. This
project features performance rivalling the most expensive Sys-
tems available. The Danish-made Vifa drivers are distributed
by Scan Audio, PO Box 242, Hawthorn 3122 Vic. (03) 429 2199.
They'll be able to advise your nearest stockist of drivers,
crossovers and Kits. Jaycar in Sydney has indicated they'll be
stocking kits.

The AEM4503 ‘Port-A-Bee’ is an intriguing and useful project
with wide application. The Hitachi LMO18L liquid crystal dis-
play used in the prototype came from Energy Control, PO Box
6502, Goodna 4300 QId. (07) 288 2455. Jaycar are agents for
the Lascar LCD displays from the UK. The DMX402 is suited
to this project, and you might enquire as to its availability from
your nearest Jaycar store.

This month's Star Project, a UHF CB 13 element Yagi an-
tenna, is from Dick Smith Electronics who will be stocking com-
plete kits at $39.95. Check your local Dick Smith store.

If at any time you're seeking printed circuit boards for any
of our projects, you'll find them (generally) stocked by All Elec-
tronic Components in Melbourne, Geoff Wood Electronics in
Sydney and Protronics in Adelaide. In the event you can’t get
the board you want, we keep a limited supply at the magazine.

In last month’s Project Buyers
Guide on this page, we listed
who had indicated ‘intentions’
of stocking kits — namely, Jay-
car, Geoff Wood Electronics
and Dick Smith Electronics.
Well, both Geoff Wood Elec-
tronics and Jaycar indicate they
should have complete stocks for
kits this month. However, Dick
Smith Electronics has since in-
dicated they will not be stock-
ing the AEM4600 modem kit,
unfortunately.

If you're assembling the
project yourself from parts on
hand and buying-in the parts
you don’t have, then you're
most likely after such things as
the '7910 modem chip, the 2 uF
isolating capacitor, the crystal
and pc board.

The distributors of both
makes of the 7910 were listed
in the data sheet published last
month — R&D Electronics for

the AM7910, and Promark for
the EF7910. If you're looking for
retailers of this device — try Ge-
off Wood Electronics in Sydney,
Active Electronics, Magraths
and Rod Irving Electronics in
Melbourne and Protronics in
Adelaide.

The 2 uF/440 V capacitor is
distributed by Captron in Mel-
bourne, but try Geoff Wood
Electronics in Sydney or Pro-
tronics for them in Adelaide.
The 2.4576 MHz crystal is a
relatively common item. Try Ge-
off Wood in Sydney, Radio
Parts and Rod Irving Electron-
ics in Melbourne.

Printed circuit boards are
stocked by ourselves (see the
coupon in our advert elsewhere
in this issue), Protronics in
Adelaide, possibly All Electron-
ic Components in Melbourne.
and Geoff Wood Electronics in
Sydney.

Call us on (02) 487 2700 for price and availability.

12-key keypads

I f you're after a numeric key-
pad for that special project of
yours — like a security system,
add-on numeric entry pad fora
microcomputer, etc — then
check out one of the latest bar-
gains from Altronics.

They have what is described
as a ‘commercial grade’ 12-key
kevpad with the numerals 0 to
9 plus # and * keys. They are ar-
ranged in a 4 x 4 array with con-
nections via an 8-way wiring
harness.

These keypads are of quite
sturdy construction and, appar-
ently, were supplied as standard
on STC-made Telecom 'phones.

Priced at just $3.95 in quanti-

ties from one to nine, and sig-
nificantly discounted in higher
quantities, they can be obtained
from Altronics, PO Box 8280,
Stirling St, Perth 6000 WA.
(008) 99 9007. Quote cat. no.
A 0495 and tel 'em you saw it in
AEM!

Dick Smith Electronics

maps out new moves

Hardly a week goes by when they aren't doing something
new, it seems. The ever-present Dick Smith Electronics has
relocated the Brisbane city store from Adelaide St to 157
Elizabeth St, which explains why you thought it was
missing.

For the good citizens of Underwood QLD, not to men-
tion all the local electronics enthusiasts, the indefatigable
DSE crew has opened a new store in the area. Located
on the corner of Kingston Rd and the Pacific Highway,
you'll find all the familiar stock lines there and an enthusias-
tic enclave of electronics entrepreneurs eager to ‘elp you.

Fuel flow sensors
back in stock

aycar advises that they are
once again stocking fuel flow
sensors for the popular Voyager
Car Computer, which has been
out of stock for the past year.

These rugged, reliable sensors
have been sought after as being
the best of their type on the mar-
ket. However, Voyager Car
Computers are now out of
production in the UK and Jay-
car advises they do not expect
to get any more of these fuel
flow sensors.
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As you'd expect with a quali-
ty item, they're not cheap at
$45.00. Quote Jaycar cat. no.
XC-2036. Jaycar stores are at
four locations in Sydney, plus
Buranda in Brisbane. Four
stores are open Thursday nights
until 8.30 pm — York St, Hurst-
ville and Carlingford in Sydney,
and the Brisbane store,

Readers note! — Jaycar has a
new dealer, servicing the fair
citizens of Adelaide and sur-
rounds. You'll find the ‘full line’
of Jaycar products at Eagle
Electronics, 54 Unley Rd, Un-
ley, S.A., ‘phone 271 2855.
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SMALL SEMIs:

Small-signal semis

@ Switching and tuner diodes

® AF, RF, Darlington and Switching
Transistors

@ Subminiature packages including
Surface mounted devices

Microwave components

® RF transistors

® GaAs FETs

® GaAs FET amplifiers

® Schottky and PIN diodes
Displays

o Intelligent DisplaysTM

® Programmable Displays’
® Alphanumeric

® Bar graphs

® Numeric

M

Optocouplers

® Single and multi-channel

® Fast hi-rel, hi-speed and
high voltage

® Low CTR degradation

Visible LEDs

® 3 and 5 mm standard

® Arrays

® Miniature and
Subminiature

® Geometric shapes

® Two-colour

Iinfrared

® Emitters
® Photodiodes
® Phototransistors

Sensors

® Temperature
® Galvanometric
® Pressure

SIEMENS Electronic

components

range

POWER SEMIs

Large power semis

® Thyristors or diode
modules

® Flatpack SCRs or rectifiers

® Stud mount SCRs or rectifiers

Small power

® Schottky and fast recovery
rectifiers

® TO-220 Triacs/SCRs

Power MOSFETs

e SIPMOS
® SITAC
® SMARTFET

ICs
Microprocessors and

Peripherals

® SAB8086 & SAB80286 16-BIT
family

® Floppy disk controllers

® SAB8256 MUART

Microcontrollers

e SAB8031/8051 & SAB80515/80535

Memory devices
® 64K dynamic RAM

integrated gircuits

® Telecommunication
® TV and radio

® Analog

® Industrial

ELECTRO-MECHANICAL

Connectors

® 75 ohm coaxial
® DIN 41612
Cable

® 75 ohm Coaxial
® Ribbon

RELAYS

Relays

® Socket-mounted

® PCB-mounted

® Mounting hardware
® Solid state
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TUBES & PROTECTION

Tubes

® RF heating

@ Travelling wave tubes
® Lasers

® Special purpose tubes

Surge protection

e SVPR gas surge
® Voltage protectors
® Thermistors

o SIOVR varistors

SYSTEMS

Floppy disk drives

® 32" & 5%" single & double
sided slimline

Printers
® Silent thermal

PASSIVES

Electrolytic capacitors

® Standard axial

® Standard radial

® Low-leakage radial

® High CV radial

® Low ESR

® Extended temperature

Polyester capacitors

® Axial wound
® Radial wound

Stacked film

® Non-encapsulated
® Epoxy-coated

® Box versions

Polypropylene/Polystyrene
® Axial

@ Radial

® Encapsulated versions
® Flame-proof

Power capacitors

o Commutation

® Filtering

® Coupling

® Resonant

® Surge discharge
Ceramic capacitors
® E50000 dielectric

® Multilayer-Z5U, X7R
® COG

Filters

® SAW (surface acoustic wave)
® Filters & resonators

® RFI

® Chokes

Ferrites and Accessories

® For S.M. power supplies
® For Inductors
® For Transformers




Touch Dimmer

Electronic Dimmer S576 A,B,C
Electronic Light Switch $576 D
MOS IC
The IC S 576, constructed in PMOS depletion technology, permits the design of a digitat Pin configuration
electronic dimmer or light switch. Turning on and off as well as the setting of the required top view
brightness are carried out via a single sensor or via an equivalent extension input, respectively.
Ves 1] s output
Features Clock input  2[] 17 Voo
@ Sensor operation - no mechanically moveable switching elements tntegrator ¢, 3 [] ifn"";‘m"
. . . . u!
@ Operation is also possible from several extensions by means of sensors or push-buttons S , "E ] . s:nm inpat
N N . . . n N ne.
@ Can be interchanged with electromechanic wall switches in conventional light e
installations
@ Easy connection to a wireless remote contro}
@ Brightness control with a physiologically approximated linear characteristic
@ Very high interference immunity
@ The set brightness value remains stored during short line interruptions of <1s
@® Low power dissipation
@ Very few peripheral components
@ Clock input provides for automatic dimming (slumber switch)
Maximum ratings Lower Upper Operation of the control inputs
(without external protective circultry) Hmh B imit A Input potential during both half waves of the line phase:
Supply voitage Voo -20 0.3 v Function Line halt wave Sensor lnput lon input
input voitage v ~20 03 v . positive L H
A during e Tam [} 80 ‘c ]
Junctign temperature T > 125 oC] negative 0 H
Storage temperature T -55 125 °c postive H
not op d - or
Thermal resistance (system-alr) Rpax 135 Kw L 0
H: Vi
Characteristics L v,
Toms ™ 25 °C. all voitage ratings are referred to Vgy =0V 0: any
Test conditions | Lower Upper
Hmit B typ Nmit A
Supply voitage v -8 -15 -13 \
Supply current l:: Voo=—15V 1.0 1.4 mA Control behavior
Supply current with The three versions S 576 A, B, C, differ in their controif behavior.
missing sync signal Too Voo=—15V 0.85 mA "
Input reverse current I V)= Vg =10V <0.1 3 pA 8§ 578 A With tuming on, the brigl is always set; with dimming, control is
input capacitance C Vy e OV,/=1MH2 5 pF started from the mini igh Wwith d dimming. | is camied
out in the same direction (e.g. "brighter”).
Sensor input 8578 B With turning off, the selected brigh is stored and again set when the switch is
H input voltage Ve with series Vas—2 v turned on. Dimming starts at that stored value and the control direction is reversed
L input vottage i resistor 10 TG ;?-B VA with repeated dimming.
mm 1:._ from 220 Vline . 8§ 578 C With tumning on, the maximum brightness is aiways set; with dimming, control is
(trigger transition) Hine sine wave started from the minimum brightness. The control direction is reversed with repeated
LH transltion time o dimming.
Frequency with active signa! 1 with 50780 H
50/60 Hz clock at
sync input
Extension Input
H input voltage v Vas—2 v el " L Al c
L input voltage V: Ves—8 |V Control of the S 576 A, B,
Input current Iy 35 A
Sync Input (pin 4) ; i
H Input voltage Vin with series 1/2 Voo +2 | \%
L input voltage Vie resistor 1.5 MQ 1/2 Voo~2 |V
nput current '™ from 220 V line 240 pA
HL transition time trin
{trigger transition) line sine wave
LH translition time fran I
Frequency 1 50780 Hz
Clock input (pin 2)
H input vohage Vin Vas—2 V403 |V
L input voltage Vie Voo Vas—8 v
HL transition trw 100 us
{trigger transition) 0 —+
LH transition [ 100 us 00, !
Clock frequency foux [} 500 Hz a5 Vo= Y eemaab o
Without clock Vio Vas Vpe+0.3 |V ' H
© [ 9w
Integrator (pin 3) ST 3
External components [N | compare with fig.1| | 47 | | nF 0
Output
L output current Io Voo==15V 25 mA a Conduchion angle S Control signal. $ Sensor touched A SST6A
L ouise width o ;8'3;;;” . . V. lamp voltage (o <0,b5.=>0.43) B $S7%8
puise ne I
H output voltage Von | compare with text| Vgs Vas+05 |V § Sensor not towhed € S576¢
HL transition time bao 20 ns Figure 1
LM transition time o 20 us
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S576A,B,C
§576 D

Light switch S 576 D (see figure 2)

Upon touching the sensor area (> 50 ms) the lamp is turned on or off alternatively with
maximum brightness. The switching process is activated at the start of touching.

Dimming or turning off the light via the clock input is also possible, as in the case with the
dimmaer,

Control behavior of tha electronic light switch S 576 D (schematic)

External circuitry (see figure 3)

The suggested circuit design of S 576 performs the foliowing functions:

@ current supply for the circuit (R, C;,D1,D 2, Cy)

@ filtered signal for synchronization of the internal time base (PLL circuit) with line frequency
(R2, Cy)

@ protection of the user (Rg, Rg)

@ sensitivity setting of the sensor (R;)

@ curment limitation in the case of incorect polarization of the extension (R;. Rg).

Both resistors can be omitted if no extension is connected. In this case, pin 6 must be
interconnected with Vo (pin 7).

@ D 3: reduction of positive voltages which may arise during the triggered state at the gate
of some triacs, o values below Vsg+0.5 V (refer to characteristic data). if suitable triacs
are used, diode D 3 can be omitted. (This feature of the triac depends on the anode current
and on the internal resistance between G and A 1, and can be measured and specified by

s
z I n J—L the manufacturer).
. t
180 : ! Vio
150° —T Yimar % Extensions
900 All switching and controi functions can also be performed from extensions which are connect-
l ed to an extension Input reserved for this purpose. The central unit and the extensions are
01— v equivalent. Electronic sensor switches or mechanical pushbutton switches can be connected
12 ? Z 5 ﬁs H 8 9 1 lrl T‘z ' to the extensions. During operation, H potential must be applied to the extension input for

——t

a Conduction angle
¥, Lamp voltage

Control signat.
Sensor touched
Sensor not fouched

nwn n

Figure 2

Application circuit S 576

both line half waves.

An glectronic circult sultable for this purpose, is shown in the application example (figure 4).
The circuit operates as retum delay and takes over the triggering of the switching transistors
during the negative line half wave.

® Response time approx. 2 me

@ Retumn deley time approx. 30 ms

@ Protection agalinst incorrect polarization (R, D1, Si)

Application circuit: electronic extension

Pt;use b
= —_— e - — T 1 hase
$ _®__ _ _ _ o ___ | e—
T s n S it 1
. A ov || | | . [1](:.03sz
N el el ] I | - L
Ll Sl 1| |Etectron ——— 1 ;
| e | 1 R. exten- |
| G | L'{Opl G| S | n\ exte | 1HQQRZ A(J33 ¢ =00 | |
1 ||| 3lii2 el | + o | : | : |
220Vac 4 Ls | l | R | Pyan
S0Hz = T [ o |SEMENS[ R | ! | 0| 31—+ 6 Ve
(S | L8 ssme | & ®.L | [ezyon| 22MQ [ |
) | N D1 BAY 61 9 470k fa7 | Extensions Lcw 2xBL 3088 “pave |
2= i | MO | b9
o b2 | 16Vac ' P Ry | | R| |a M0 |
X 9 5| (6.
| a4+ L AN i | R,Um“
QW76 BAY 61 120k2  IMQ | w Re| LT |
L 250Vac 0.LW N ‘ s |4
e ) ittt v S S
LOOW S
l Sensor Central unit with S 576 Sensor
Mp central unit
Figure 4
Figure 3
AM Receiver IC with Demodulator TDA 4001
Bipolar circuit
The TDA 4001 has been designed to convert, amplify, and demodulate AM signals. In addition,
the component provides a search tuning stop pulse.
Features Maximum ratings
@ Internal demodulation Supply voltage Vs 15 v
@ Search tuning stop signal Junction temperature T 150 °c
@® Low total harmonic distortion Storage temperature range Tag —40to 125 °c
® Minimal IF leakage at the AF output Thermal resitance (system-at) Aesa 70 KW
@ 2-stage integrated low pass filter
Operating range
Supply voltage range Vs 7to 15 \
Ambient temperature range Tamb —251t0 85 °C
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TDA 4001

Characteristics (Vs = 12 V; 7,05 = 25 °C; Vige =1 MV, Ry = 50 Q; 1,5 = 1 MHZz; referred to

measurement circuit) AF output voitage, total harmonic distortion, search tuning stop versus input voltage
min typ max V=15V, lnog =1 kHZ, f, =1 MH2
008 3 775m¥ (rms)
Current consumption Is 15 mA v Py %
AF output voltage m=0.8 Vaasems 800 myv 15 0 T L]
m=0.3 VaAFems 300 mv yallEross
Viarims = 15 pV: m=0.8 Vaafms 150 320 mv -10 T + .
20 10g (Vqarims/30 MV : Vgap,m,/1 MV} 3 a8 K Vw'N / % THO
6
Total harmonic distortion m=08 THD 2 % ] ® ] = 4 i
m=03 THD 1 % ~0 AT :
Viaerms =30 mV; m = 0.8 ™HD 5 % o~ H ‘
Signal-to-noise ratio ' N Yot @=0%}
(m=0.3; V,arims =10 V) §;—N 6 dB . - \ ‘I —t— 3
’

(M =0.3; Viag my =1 mV) S%N 46 dB : T~ ol 2
Reference voltage Vb 48 v .50 e !
Oscillator voltage Vosces 100 mV 8 o0 l
Counter output voltage V. 100 3 - . 1 2 3 .

Input impedance RF input Z?:;w 10/1.5 Tﬂ/pF SRS sw sl swtosw swhy
IF amplifier Zie 3.3/1.5 KQ/pF —
AFC offset current without signal Inec +10 HA
AFC otfset current in the whole control range 4Alasc +10 WA
AFC output current Inec +80 BA
{fhiar =1 MHZ £ 3 kH2)
Search tuning stop output current Iy 2 mA
Search tuning stop output voltage Vaia 0.4 v AF output voltage, total harmonic distortion, search tuning stop versus input vottege
Search tuning stop output voltage Ys=15V: fnoa =1 KHZ =1 MHz
(Vire=0V) Vaia 1" v 0dB 2 775 mV [rms)
(fine >1 MHZ + 3 kH2) Van 11 v v @
(fae <IMHZ =3 kHZ) Vg 1 v 15 o ] i ol
1 10 } +
Additional data with respect to application’) - o 0 P Yol maR%) L.
IF suppression a 40 dB D b 1
3 dB limit frequency of the integrated TP fg S kHz ] I -3 / . ¢
Conversion gain Ge 30 dB 0 U 5
AGC IF amplitier Vigoms 100 pV T SR
Control range {4V, as =6 dB) a 60 dB -850 —— '1 &
INPUL S8NSIIViLY (Voar/Viarrme =t MV —3 dB) Viakims 30 uv © | NG L
5 [ 1 | wtmeon%i ] 3
Circult description -1 1 1 .
The impedance converter forwards the input signal V.5« to the symmetrical double balanced -80 (- N o
mixer.-Subsequently the signal is converted to IF with the amplitude-controlled oscillator. 90— % ™~ 1
An external filter forwards the IF signal to the controlied IF amplifier. The amplifier IF signal L
and the carrier signal will be converted to AF in the subsequent synchmous demodulator (SD). o o 51° 510 5100 5100 5% 505 5wty
The 2-stage low pass filter forwards the available AF to the AF output. Via an additional
{imiter amflifier (LA), the AF uses the carrier signalto control the coincidence demodulator (CD). =g
The output signal of the coincidence demodulator provides the stop puise during exact
tuning and sufficient field strength. The stop pulse interrupts the automatic search tuning.
100 nf
oV '_“ Stop pulse Stop pulse
s 6800 CIN AF rsmalt 8BSV U wide

100nF

Lﬂ—hom
680kQ , .
[] (3 e == — L"mnrl %

S
2
2
|
- 4
=
0

0.33mH 3

'-: . ) 15 RiSpF
o _"_—; 2 P | :m—‘
: 75 |
oor| B Ll iy ;y—olzlz :
P 6 22pF 08pF |6 22pF " 220
B Y | i = T
77 12
0k ]33“7 'ﬂ ]{!{l - H@n I 1 ~ﬂ
*a Vesnz2 W esnz A e
. RO PiC S
224F %1 Tk

00nF T o B8 112
,,_7,,,“35 T []mm Ll T
' —
o [] & 6 22pF == ok 20

1 8v

Tuning voltage S Counter :
155F T an
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FM IF Amplifier with
Demodulator for Radio Receivers

TDA 1047

Bipolar circuit

FM-IF amplifier for radio sets with 8-stage amplifier and symmetrical coincidence demodulator.
The TDA 1047 additionally offers provisions for feeding an amplitude indicator and either
positive or negative mono-stereo voltage as well as an AFT output (push-pull current output)
with automatic switch-off. The included squelch can be adjusted within an input signal range

of more than 40 dB and depends on detuning.

Features Maximum ratings
@ Excellent limiting qualities Supply voltage Vs 18 v
@ Excellent frequency stability of demodulator characteristic Junction temperature T 150 °C
@ Large range of operating voltage between 4 and 18 V Storage temperature range Tstg —4010 125 °c
@ Low current consumption
’ Thermal resistance (system-air R 90 K/w
@ Externally adjustable squelch sy ) Gkl
® Few external components Operating range
Supply voltage range Vs 4t018 v
Frequency range 14 Oto 15 MHz
Ambient temperature range Tamb —251t0 85 °Cc
Characteristics (Vg =12 V; Tymy = 25 °C; £, = 10.7 MHZ; {0 = 1 kHZ; 4f = £ 75 kHz;
al x. 20) see test circuit . .
Qs appro ) N tvp T Pin configuration
1
Current consumption (I, = 0) I, 9 12 15 mA Pin No. Function
Voltage for field strength indicator
(R =3.3KkQ) i 1 Ground
Virms = 160 mV Vie 1.6 30 - v v 2 Sensor input for AFT switch off
Cu:'/ll'::l- Ly f“ 36 ,,m‘A 3 AFT switch-off time constant
" ’ 4 Low-pass capacitor for detuning-dependent AF switch off
Voltage for squelch adjustment 5 AFT output {push-pull output)
(approx. log.) 6 Low-pass capacitor for suppression of switch off clicks in case
Viems =8 mV Vis 0 v of detuning and insufficient field strength
Viems = 16 uV Vis 22 25 a6 :\A 7 AF output (emitter foliower with constant-current source)
Current hs ' 8 Output of limiter amplifier
AF output DC voltage Vi 21 v o } Phase shitting circuit
AF output voltage Viems 270 300 mv 10
(V=10 mV; THD = 0.4%) " Output of limiter amplifier
internal DC voltage 12 Positive operating voltage
of output emitter follower h 180 200 HA 13 Input for amplitude-dependent switch off
Total harmonic distortion (v, = 10 mv)1) THD 04 0.8 % 14 Instrument connection §nd_stereo switching Yoltagg (positive going)
Input voltage for limiting?) v, 30 50 "g :g Squelch and stereo switching voitage (negative going)
input resistance Rus 10 K .
AF output resistance3) Aoy 03 o Q 17} Feedbacks for IF amplifier
(emitter follower output) 18 IF input
Threshold of detuning-depending ich
(referred to f = 10.7 MHz) At +100 + 150 kHz
Switching threshold for AFT OFF v, 20 mv
Input resistance Ry 40 100 xQ
Vvoitage for AFT OFF A 08 v
Current dewiation of the AFT output 4aly 150 A
IF output voitage for limiting Vaaipe 500 myv
Input resistance for demodulator circuit Rg1o 5.4 xkQ
Recommended voltage for
demodulator circuit4} Voope 500 mv
Threshold for AF OFF Via 0.85 095 |V Block'diagram
AF ON Via 0.5 06 v
Hy is for switching 4V, 120 200 myv
Internal resistance
for AF switch-oft time constant Aqs 500 Q
AM suppression (V,=10 mV; m = 30%) ™) 60 dB
Signal-to-noise-ratio (V, =10 mV) agn 70 dB
AF suppression at muting circuit aar 60 dB
v, =10 mv)

') In the case of using a band fitter: THDp,, = 0.3%

2) Limiting application for Vyr =—3 dB

3) The output resistance R,; can be reduced by connecting a resistor of at least 2.7 k) between pin 7
and ground.

4) The recommended voitage at the demodulator circult Vg0 can be adjusted by the capacitors Cy.9
and C,o.)), which are also influencing the voltage V\, and V,s.

If the slider of potentiometer P is grounded, the field-strength-dependent squelch is switched
off.

if pin 13 is grounded, both the fieid-strength- and the detuning-dependent squeich are
switched off.

The noise level between the transmitters becomes more or less audible, when pin 6 is loaded
with a resistance to +12 V in case of “squelch on®. Noise attenuation increases with the
size of the resistance (R 210 kQ).
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Measurement and application circuit

V’Si for V,i

| S

DI S e
Vie} for V, ’ Stereo switching threshold
2)F mi 33pF 470 ’i
12 10| 22k

Schmitt L “
: tr ;ggel $ .'—_‘-l
1 X

=
Connection of
a zero meter I
. Mute
switch
IZ-ZVF t ]
Automatic i
e I el | ol
tch-off P A5
J J _l Rq 21kQ
1 ) 3 % 57 z]kgﬁ_:__1 7] 3 )
BOnF [Cx1] 47pF| 22pF L L ] -
clle T Y4 P —oe¥
y
] by Ve
X AFT switch-off C
e.g.R=100 kN )
C=10pF 1s time constant To tuner
From tuning voltage
AF output voitage, ind} ~ ich voltag: Input voits AF output voitage, nolse voitage versus input voitage
Viz=15V; =107 MHz, 4f = £ 75 KHZ, fpmoq =1 kHZ {=10.7 MHz, 41 =75 KHz, Vi =15V
V.10 = 500 mV,,,, wideband-measured at 100 nF, THD = 0.4%
v 0775V, _200B I
30 T T 0dBzTTSmV V.V Van 2wm T
[ [ V=S 18V Vo Vie i
Kes %Zj -~ ¥ 0 % ems 261d8 ]
il AL §
N AM suppression
I e // \ e 0 N m=30% | l
4 \ A ) Yo R =330 \ i
15 > k] -60 | I
"l G, N L=t— \5 ! i |
Ky=h.SY N _ % | AL 4 +
10 <J 0 20"\ v
s ® e N e
\ B o SR S L) = i 44U 4 o
" : A s ? 100 J J | |
0 ” o oWt v 0 10’ Y
120 -%0 -80 -6 60 -20 0dB=600mV " Virrms
— Vir s
LED Array Drivers
LED Driver for Light Spot Displays Bipolar circuit UAA 170
R o Ve 12V
Maximum ratings
Supply voltage Vs 18 \ Va5
Input voltages Vi Vi2.Via |6 v
Load current I 5 mA s I s Te v e [9—
Junction temperature T 150 °C
Storage temperature range Tag —40 to 125 °c ™ VAR 170
Thermal resistance {system-air) Rinsa 90 K/W J_‘ T P F 5 P P
: e b
Operating range / zszsz?{mszs
Supply voltage range (LED red)") Vs 11to 18 \" |
Ambient temperature range Tamb —25to0 85 °c —
1
1
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UAA 170

IC for driving 16 light emitting diodes. Depending on the input voltage, the individual LEDs
are driven within one row in form of a light spot. The UAA 170 provides a linear relation
between control voitage and the driven LED.
By using an appropriate circuitry, the brightness of the LEDs can be varied and the crossing
over of the light spot can be set between “smooth” and “abrupt”. By connecting two ICsin
parallel, up to 30 LEDs can be driven.

Characteristics (Vs =12 V; T,.., = 25°C)

Application circuit for the control of

min typ max

Current consumption ([;4 = 0; [;c = 0) Is 2 4 10 mA
Control input current 5 -2 BA
Reference input current Lo s -2 pA
Voltage difference AVians 14 6 \
Voitage difference for
smooth light transition AVyon3 14 \
Voltage difference for
abrupt light transition AVyons 4 \
Voltage difference AViop3 4 v
Stabilized voltage /;, = 300 pA Via 5 6 v

La= 5mA Via 45 v
Reference input voltage Vietmax 14 6 "

Vietmin 0 4.6 v
Toterance of forward voltages of AVp 05 \
LEDs, mutually
Output current for LEDs Zh 25 mA
Vewarat v
0toeSV W12V
1060 56k 2260 6.2k0 2260 f
Y - o
1 I s
1% Ly
1
L] 15 % 13 n L4 [9— % lIS L3 13 n L [9—
O UAA 170 ] UAA 170
-[ H 3 If [5 0 -[1 2 ’_]T [‘ g g
1
R AARARRAREARZ 7(7(%2 A ZKon o AARARARARELTZ R Ko

3241046

LED Driver for Light Band Displays

Bipolar circuit

UAA 180

30 LEDs with 2 x UAA 170
Range of control voltage V. .o = 0to 5V
Voltage difference V,,,; =2x1.2V =24V
Since the diodes D16 or D17 are

permanently lit when the maximum or
minimum voltages V;; or V,, adjusted by
Rs R., Rs, are exceeded or fall short the
diodes should be covered, if necessary.

Integrated circuit for driving 12 light emitting diodes. Corresponding to the input voltage the

LEDs forming a light band are controlled similar to a thermometer scale.

By using an appropriate circuitry the brightness of the LEDs can be varied and the light
passage between two adjacent LEDs can be arranged between “smooth” and “abrupt”.

Maximum ratings

Supply voltage
Input voltage

Storage temperature range
Junction temperature
Thermal resistance (system-air)

Operating range

Supply voltage range
Ambient temperature range
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Vs 18

VIG 6

V|7 6

Tug —40to 125
T, 150

RI?ISA 78

Vs 1010 18
Tymb —2510 85
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B

v
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Pr
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"

Light band test |

A
A brightness test
P
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=
D ,
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¥
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Measurement circuit



BIX83 BZX83 UAA 180
C5V6 C4v? .
210, 5 Characteristics (Vs =12 V, T,, =25°C)
10k
—(_U__F £ | min typ max
6k BZXB3 (5 W1 p os a2 N
Current consumption (I, = 0) 8 - : AL
+Vs (+15V) (without LED current)
1k ? input currents I 03 1 HA
Vi O- —— Va=Vig<2V) e 0.3 1 pA
Oto—-10V L 0.3 1 BA
Voitage difference for
smooth light transition Viess 1 v
Voltage difference for
abrupt light transition Viers 4 N
. Diode current per diode b 10 mA
3 Tolerance of LED forward voltages 4o 1 v
+V;O
{+15v) an[] |81X 83 7%
C5 V6
ok [Jor
N ak . . . .
. Level Meter with Logarithmic Scale Using
UAA 180
BE 308 1k Fig. 4.8 shows a circuit of a level meter with an LED-array for indication. The
input signal is applied via a pre-resistor to the operational amplifier TBA221. The
2 BAY 51 logarithmic characteristic is realized by 3 resistors and 3 z-didbdes being part of
X 1] the reverse feedback circuit. Contrary to the common circuits already described
in “"Design Examples for Semiconductor Circuits. Edition 76/77. Section 4.10.1"
o this one operates with only one power supply. A network consisting of the two
diodes BAY61 and the transistor BC308 sets a bias of approx. 2V to the non-
inverting input of the operational amplifier. This voltage is also the reference for
the UAA 180 and for the 27 k/1 k(}-divider connected to the output of the operational
}_. 1 19 amplifier. This reference voltage is slightly increased by a 18 (}-resistor to decrease
the threshold for the first light spot. The upper level of the reference voltage
13 17 is generated by the 9.1k/1kQ-divider and the voltage of 5.6 V betng stabilized
_J by the z-diode BZX83C5V6.
3 18
. 5 SZ\)\ With the described circuit a good conformity to a logarithmic characteristic is
UAA SZ achieved and the indicated level increases by 5 dB from one light spot to another.
5 14
180 ¥
6 13 SZ
7 7 2x A
Components for circuit 4.
7 L0 466
8 n SZ
9 10
F Y 11C UAA 180
A4 1 Operational amplifier TBA 221
S 1 Transistor BC 308
2 LED-arrays LD 466
4 2 Z-diodes BZX83C5V6
Y 1 Z-diode BZX83C5V1
v 1 Z-diode BZX83C4V7
. N\ 2 Diodes BAY 61
- »— +— —a m——— =

SWITCHED-MODE

POWER SUPPLIES

Owing to their high efficiency, their low
weight and volume Switched-Mode
Power Supplies (SMPS) find increasing
use in device power supply applica-
tions.

This development is aided by new, more
efficient active and passive compo-
nents, such as the SIPMOS transistor
and special, highly integrated control
and regulating circuits.

Thig permits a far-reaching standardi-
zation of SMPS and a simplification of
their circuit technology. The develop-
ment costs are decreased, so that even
small quantities become economically
teasible.

The integrated control and regulating
devices for SMPS, the TDA 4700, TDA
4718, TDA 4716, and TDA 4714 can be
used to implement all common prin-
ciples of SMPS, such as single-phase
converters (flyback, forward, choke
converter) and push-pull converters in
normal, half-bridge and full-bridge cir-
cuits with tew external components.

The TDA 4700 IC exhibits the widest
range of functions. The other devices
are adapted to the different SMPS con-
cepts by omitting various functional
parts.

== ©
Yoy _L Vo

o

Y

Single-phase feed-forward
converter

permit the construction of high quality
devices with a high degree of opera-
tional reliability.

With all the ICs, a facility that is worthy
of special mention is that of feed-for-
ward control (50/60 Hz hum suppres-
sion) with a separate ramp generator.

Types TDA 4700 and TDA 4718 have a
PLL synchronization circuit with a fre-
quency capture range of + 30 %.

In order to achieve symmetry in push-
pull SMPS, the TDA 4700 offers connec-
tion capability for an externai symmetry
correction circuit.
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SWITCHED-MODE POWER SUPPLIES

Control IC for Single-Ended and Push-Pull
Switched-Mode Power Supplies

TDA 4700

Bipolar IC TDA 4700 A

This versatile SMPS control IC comprises digital and analog functions which are required
to design high-quality flyback, single-ended and push-puli converters in normal, half-bridge
and full-bridge configurations. The component can also be used in single-ended voltage
multipliers and speed-controlled motors. Malfunctions in electrical operation are recognized
by the integrated operational amplifiers and activate protective functions.

In addition to the noticeable reduction in components, our SMPS ICs offer a number of
advantages:

@ Undervoltage protection
@ Soft start
@ Double pulse suppression

® Feed-forward control (line hum suppression)
@® Symmetry inputs for push-pul! converter

@® Dynamic output current limitation

@ Overvoltage protection

vh. Block diagram
_T_ T
(' U”' ('ﬂ' ('“ 1STHe asThc IsYMa1 ISYNQ2
2 1"

S S TR SR s o i |

i L e : ;

: 1 ] H

Ramp Phase ]

| +—4wmm veo ‘ comp Push-pull FF ! )

i = -l — a2 output

I T r ! fachve L)

| L > —t> { :o7v~v‘<w

Ramp | 4

: voltage @Syn( pulse oL i

H —] |

!

Minimum Level Comparaler R -
Ioput g R S R dommont
tomp 1 T 1
Qutput |5f -~ ' 3 11
dominant a ﬁé& sa oulput

|_ Pulse turn-oft FF_

! ﬂp amp
D-s(hurge at @ = L {error) == 1

~1nput |6
+lnput 17 a

Tmr FF(Rdomnun'-l
|
] I‘.'GuA lenz2pA

tachive L)
07V IV SV

1 IC undervoltage
| : S P N )<
: | J} | | N i
| [ — i ? Q | Tznf
: ; jlz ; l| ov
.SV mox ]
R L] , D) J
03uf 2 é?envlluge ON’IOH Oyngzu( (uzrzenv
Sofl start Tluwann undervoltage timitohion
Maximum ratings Notes Lower Upper
limit 8 limit A
Supply voltage Vs -0.3 33 v
Voltage at Q1,Q2 Vo Q1, Q2 high -0.3 33 v
CurrentatQ1,Q2 Iy Q1, Q2 low 70 mA
Symmetry 1, 2 Vsym -03 33 v
Sync output Vsynco SYNC Q hight | -0.3 7 "
Ischo SYNC Q low 0 10 mA
Sync input Vsynei -03 33 v
input Cyyrer Via -0.3 7 v
Input Ry Vigr —-0.3 7 v
input Cy Vier -03 7 v
Input Ry ViR -0.3 7 v
Input Cg Ilcg -10 10 mA
Input comparator
K2, K5 K6,K7 Vik -03 33 v
OutputK 5 Voxs -0,3 33 v
Input op amp Viopamp -0.3 33 v
Output op amp V0 opamp -0.3 Vs—1 v
max. 7 v
Retference voitage Viet -0.3 Viet v
Input Cyonstan Visott stan -0.3 7 v
Operating range
Supply voitage Vs | 10.5 30 \"
Ambient temperature
TDA 4700 Tamb —-25 85 °C
TDA 4700 A Tamb 0 70 °C
VCO frequency f 40 250000 Hz
Ramp generator frequency fre 40 250000 Hz
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Pin configuration,
top view
o 1] - J2u 1svM o1
*Vor 2] 23 o1,y
% 3] ] 22 - fyra
02 o] ]2t tov
at s ]20 ov
1sYM 02 6]] []19 ON/OFFI1uv
QSYNC 7 [ 18 1 SYNC
Coott stom a[ 17 +1op amp
Ry 9 ]16 -1 0p amp
Conter 10[ ]15 Q op amp
G | ] 1 1comp
Re 12 ] IEI3

Pin designation

Pin No. Function

1 Os

2 Reference voitage V,,

3 Supply voitage Vg

4 Output Q 2

5 Output Q 1

6 Symmetry Q 2

7 Sync. output

8 Soft start C,o sian

9 VCO Ry
10 Capacitance Cye,
11 VCO Cy
12 Ramp generator R,
13 Ramp generator C,
14 Comparator input
15 Operational amplifier output
16 Operational amplifier input (—)
17 Operational amplifier input (+)
18 Sync. input
19 ON/OFF, undervoltage
20 Overvoltage output
21 Overvoltage input
22 Dynamic current limitation (—)
23 Dynamic current limitation (+)
24 Symmetry Q1



Control IC for Single-Ended

and Push-Pull Switched-Mode Power Supplies

TDA 4718

BipolariC TDA 4718 A

This 18-pin SMPS control IC comprises digital and analog functions which are required to
design high-quality flyback, single-ended, and push-pull converters in normal and half-
bridge configurations. In addition to the control functions, the circuit contains operational
amplifiers which detect malfunctions during electrical operation and suitable protective
measures. A PLL circuit for synchronization is one of the special advantages offered by this IC

in addition to the following features:

@ Feed-forward control (line hum suppression)

@® Push-pull outputs
@® Dynamic current limitation
@ Overvoitage protection

Vg

@® Undervoltage protection
@ Soft start
@ Double pulse suppression

T IT I
S ﬁﬂn == Dﬂv == Crarer 1SYNC QSYNC
N _P D L I L1 () 1 L ]
| |
Hae 1
. !
» (4 '
i 9:':'5“ e ‘::‘; e F; V— ‘u a1 outpul
i | T Ao
@_ 1 hl [ i orvd J.':':vl !
e | @ ! I !
voltage yne. pulse |
L . ]| | i
o Himmum level Comparator IS oo |
L — '_f; Rtomaant | | | i
| | [
nan! Q
:dw ot Oischarge of @ = L (error) ‘ M B ﬂ(ﬁu OZ‘:'!::!“
| BN Error-FF{R dominant| i .L :0,1\/: K
' » |
: l(.ﬂd}"’ — “d}i.:"zu‘ 1C undervoltoge H
) - = —= T—‘ 19 *Vg Supply
i r—ﬁ’—-r j> S 4 v : voitage
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Maximum ratings Notes Lower Upper
limit B timit A
Supply voltage Vs -0.3 33 \
Voitage at Q1, Q2 Vo Q1, Q2 high -0.3 33 v
Current atQ1, Q2 Io Q1, Q2 low 70 mA
Sync output Vsynco | SYNC Q high -0.3 7 v
Isch o) SYNC Q low 0 10 mA
Sync input Vsync -0.3 33 v
Input Cyiyer Vier -0.3 7 \
Input Ry Viar -0.3 7 \
Input Cy Vier -=0.3 7 \
Input Ry Vigg -0.3 7 \
Input Cq Iicr -10 10 mA
Input comparator
K2, K5, K6, K7 Vik -0.3 33 v
Output K5 Voks -0.3 33 \
Reference voltage Vet -0.3 Viet v
Input Cyon stan Vi soft start -0.3 7 \
Operating range
Supply voltage Vs 10.5 30 v
Ambient temperature
TOA 4718 Tomb —25 85 °C
TODA 4718 A Ty 0 70 o
Max. VCO frequency 40 250000 Hz
Ramp generator frequency fae 40 250000 Hz

Pin configuration
top view

T

o 1] ] ¢

Ry 2 [ J 17 Corer

G 3] ]16

1 COMP & [ ]15 Coont srore
1 SYNC 5[] ] @ sy
w6 ] IEX}

v 7[] ]12 02
tow 8] IR
loyw 9 ]10 Viet

Pin designation

Pin No. | Function
1 Os
2 Ramp generator Ry
3 Ramp generator Cg
4 + input comparator K 2
5 Sync input
6 Input undervoltage, ON/OFF
7 input overvoltage
8 input dynamic current limitation (—)
9 Input dynamic current limitation (+)
10 Reference voltage V.
11 Supply voltage Vg
12 Output Q2
13 Output Q1
14 Sync output
15 Soft start
16 VCO Ry
17 Capacitance Cyjjer
18 VCO Cy

VCO frequency versus Ry snd C;
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Table2 Components list of the DC/DC converter (I ™\ |
r T
Capacitors/seq. No. Type Ordering code 1 | 1\\ | l |
T T T
C, Tantalum electrolytic capacitor B45181-B4226-M 1 [ \ | \l Vo 10V/G
C, Al electrolytic capacitor B41010-D8477-T T 1 | o
Cy Al electrolytic capacitor B41336-A4478-T {
Ca MKT stacked-fiim capacitor BJ32560-D6472-K 1L l
Cs MKT stacked-film capacitor B32560-D6102-J T l iV 0 hp it
Cs MKT stacked-film capacitor B32580-D06102-J b) Turn-aft L
C; MKT stacked-film capacitor B32560-D6103-K Time, 200na/cév
Cs MKT stacked-film capacitor B32560-D1154-J
Co MKT stacked-film capacitor B32560-D1334-K Technical data . .
(& MKT stacked-film capacitor B32563-D3225-K =) min_|typ. |max | Units
Cn MKT stacked-film capacitor BJ32563-D3225-K Input voltage Vi 20 24 28 \'
Cn MKT stacked-film capacitor B32560-D6222-K Current consumption 2
Cia=Cis MKT stacked-film capacitor BJ32560-D6222-K V=24V, [o=0 42 mA
Cia Tantalum electrolytic capacitor B45181-C4105-M Io=10A 2.7 A
Cis Tantalum electrolytic capacitor B45181-B2226-M Primary current lpnm 4 A
Transformer Tr Vi=24V, I =10A
Core: EC 41 ferrite N 27, ungapped B66339-G-X127 Output current Ia 0 10 A
Coil fo.rmer: B66274-A1001-T1 Duty cycie 0.4
Mounting assembly: B66274-B2001-X Vi=24V, Ig=10A
Winding: pnr?: ny = ny = 14turns Output voltage Vo 5 575 | v
S6C: ny = ny = 5turns " -
Stationary behavior:
ny/nyand ny/ny AVg  10A
parallel-wound with litz wire 120 x 0.1 Culs Load regulation (qu 3 0.2 %
Q
Choke Dr fo>10mA
Core: AM 12 ferrite N 41 A_ = 160 B65815-J160-A41 Output voltage regulation 24 %
Coil former: B6§816-A1002-D1 (d_Vq .24y
Clamps: 2 are required B65816-A2001-X 4% 5V
Winding: 15tu.rns ) Dynamic behavior:

2 x litzwire 100 x 0.1 Culs Overshootif Io = 10A—p g = 1A 0.2 v
Inductance: 36 uH itlg=10A—~p Ig=3A 0.15 v
Heat sinks Output ripple 40 kHz (peak-to-peak) 50 mV
BUZ 23: 10 K/W Efficiency n 81 %
BYS 15: 2.3 K/W (mounted together) Power dissipation at the SIPMOS FET R, 14 w




DC/DC converter

24V-5V/10A

fosc = 40 kHz using TDA 4700 ana
SIPMOS transistors

The circuit in figure 20 is a finished
example for a push-pull SMPS with
common ground according to figure 14.

The SIPMOS types BUZ 23, driven by the
CMOS standard IC 4049 B (hex inverter)
are used as switching transistors. Three
inverters are connected in parallel, to
be able to supply a sufficiently high
current for rapid recharging of SIPMOS
gate capacitance. In the stationary con-
dition, the SIPMOS transistors consume
practically no control power. The
SIPMOS FET can be switched at a high
speed when driven in this fashion. Fi-

gure 19 shows the switching behavior
(turn-on and turn-off) of the SIPMOS
transistor BUZ 23 at a drain current of
4 A.Theriseor fall times respectively, as
well as the turn-on or turn-off delays
respectively, arein therange of = 100ns.

IC external circultry

The short switching times keep the
transistor losses low and guarantee a
short reaction time of the dynamic cur-
rent limiting circuit, which therefore
works precisely and with a high degree
of switching accuracy. For this purpose,
the voltage drop of the current detec-
tion resistor R, is led to the current
limiting comparator K7 via a low pass
filter to suppress the interference. The
operating point of the current limiting
circuit can be set with trimmer Ry 10
between 5.4 A and 8.4 A (drain current).
On the secondary side, this results in
outputshort-circuit currents of approxi-
mately 12 A to 20 A. The converter is
permanently short-circuit proof at
Tomax < 15A.

The SMPS can be switched over with
switch S, from free-running operation
to synchronization using an external
signat Vsync ext-

In order to prevent overdischarge of the

battery, in the case of the converter e.g.
operating on a 24 V battery, the under-

voltage shutdown is adjusted to 19.5 V
by the dividing ratio R/R.

Switch §, is used to turn the converter
ON/OFF. A transistor can also be used
for remote control.

The input voltage V, is applied to the
inputof the feed-forward control via Ra.

An input ripple of approximately 4 Vg, is
recorded each time together with the

output voltage. Without feed-forward

control, the 100 Hz ripple of Vo is
approximately 24 mV, with feed-forward
control on the other hand, only approxi-
mately 4 mV. This improvement by a
tactorof 6is achieved without additional

components.

Vo is led to the inverting input of the
regulating amplifier via the voltage di-
vider Ri¢/Ry1/Rys for the regulation of
the output voltage and for the output
overvoltage turn-off. Trimmer R,; serves
to adjust the output voitage by approx.
+ 5 % for the compensation of the
tolerance of V., which is applied to the

non-inverting regulating amplifier in-
put. The combination Rz, Ry and C
formthe feedback path of the regulating
amplifier, which causes a good stability
behavior with low stationary regulating

deviations.

The voltage divider Ry, Rys is dimen-
sioned in such a way that the integrated

overvoltage protection switches at
approximately 15 % overvoltage and

disables both switching transistors. By

the connection of pin 20 and 21 (dashed),
the switching transistors will continu-
ously remain disabled after the over-
voltage has occurred. The converter will
only continue after it has been turned

off and turned on again ($,), provided
that the error has been eliminated by

that time.

Due to the fact that SIPMOS transistors
display no storage time, the dissym-
metries that occur in this circuit with

bifilary wound power transformer Tr are
so small that a separate symmetry cor-

rection circuit is not required.

Single-phase feed-forward
converter using the TDA 4718;
220V ac-5V/10A (20 A)

Figure 23 shows the circuit arrange-
ment of a single-phase feed-forward
converter with 220 V ac input voltage
and 5 V/10 A at the output. The control
unit is equipped with the TDA 4718 IC,
which operates at an oscillator frequen-
cy of 100 kHz. Only one output is used,
which drives a SIPMOS FET viaaCMOS
driver 4049 B at 50 kHz. This causes the
driver circuit duty cycle to be automat-
ically limited to < 50 %. Figure 22 shows
the wiring of the individual inverters of
the driver device.

The control and driver {Cs are powered
by the 220 V ac line almost without
losses, via a capacitive series resistance
consisting of the two 1 uF capacitors.
The Z diode limits the supply voltage to
12v.

The transformer, type AZV 2125 with the
ferrite core ER 42, Is avallable fully
assembled. It Is rated for an output
current of up to 20 A. The windings of
the transformer consist of the primary
winding n,, the demagnetization wind-
ings ny and ny, the shield wrap n, and
the secondary winding ns.

Forcurrentmonitoring, the voltagedrop
at the current sensing resistor R, caused
by the source current arrives at the
inverting input of the dynamic current
limiting circuit, the switching threshold
of which is adjustable.

The dc input voltage V, is monitored for
overvoltage and undervoltage and is
fed to the ramp generator via Ra for
50/60 Hz hum suppression (feed-for-
ward control). The SMPS can be
switched on and off at the input for
undervoltage.
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Figure 23 Single-phase SMPS 220 V ac —5V/10 A/50 kHz

Figure 22 Wiring of driver device 4049 B in figure 23
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A wire jumper is provided to select be-
tween external synchronization and
free-running operation.

separate operational amplifier and an
optocoupler. The slight long-term de-
viation and TC of the optocoupler are

i . compensated for by the closed control
Regulation of the output voltage is ob- ) . +10%
tained with potential isolation via a Sl AC input voltage (rms value) Viae 220_ 15%
Current consumption (rms value) 1 0.28 A
(8t Viyc = 220 Vand /o = 10 A)
Output voltage Vo 5 v
50 kHz ripple (peak-to-peak value 40 mv
Table 4 pete (b g’ a4V ) 10A
Load regulation (—9 . —) 0.4 %
Components list (dlo=1A—b 10A) dlq 5V
Quantity | Component Ordering code Line regulation (Aﬁ.‘)’g . 22:\‘//4) 0.1 %
1 SMPS IC TDA4718 A Q67000-Y639 (4Vi =190V, —p 240V,;) 771
i CMOS HEX inverter 40498 - Dynamit overshoot during
1 Operational amplifier TAAT61A Q67000-A522 load change 10A—p 1A 4Ve +150 mv
1 SIPMOS transistor BUZ 80 C67078-A1309-A2 load change 1A —p 10A Ve -150 mv
1 Optocoupler CNY 17-2 Q62703-N1-82 . .
1 Bridge rectifier B 250 C 700 Q67067-A1712-A6 Regulating time fios 0.35 ms
1 Bridge rectifier B 250 C 1000/700 | C66067-A1706-Ad Output current I 0. 10
1 Schottky dual diode BYS 28 C67047-Z21341-A1 o
1 High-speed diode BY 289/1000 C66047-A1028-A13 Output short-circuit current I 14 A
1 Z diode 12viw - Efficiency - 80 %
1 Z diode oV = R (Io = 10A)
1 Polypropylene capacitor 150 pF/630 V dc B33063-B6151-H )
2 STYROFLEX capacitors 820 pF/63 V dc B31310-A5821-H Oscillator frequency f 50 kHz
1 Ceramic capacitor 18 pF/100 V dc B837979-J1180-J
1 MKT stacked-film capacitor 1 nF/400 V dc B32560-D6102-J
1 MKT stacked-film capacitor 4.7 nF/400 V dc B32560-D6472-J 220V ac-5V/20 A
1 MKT stacked-film capacitor 100 nF/100V dc | B32560-D1104-J The following components must be used, in order to obtain an output current of 20 A
1 MKT stacked-film capacitor 330 nF/100V dc | B32560-D1334-J with this SMPS:
L2 CTI G flitieS0Mac RN LY 1 AC line rectifi B 250 C 3000/1800 | C67067-A1787-A3
1 Al electrolytic capacitor 4700 uF/16V dc | B41336-A4478-T ; Se'i:a":"', sis“;"’;z 150/2W
1 Al electrolytic capacitor 220 uF/350 Vdc B43306-C4227-T 9 Filter capacitor é 4‘70 wF/350 V dc B43306-A4477-T
1 Al electrolytic capacitor 220 uF/16 V dc B41326-A4227-V 2 Output capacitors' C; 4700 uF/16Vdc B41336-A4476-T
1 Tantalum electrolytic capacitor 22 uF/16 V dc B45181-B2226-M 1 t X . 0.33/0.3W
1 Transformer ER 42 AZV 2125 N Current measuring resistor R, 0.33/0.
Choke: Choke L = 21.6 uH:
’ 1 B66443-A4000-X27
1 Pot core RM 10, N 41 B65613-J250-A41 ; g:: core SR
1 Coil former B65814-A1012-D1 g
1 I f B66443-B1001-T9
Clamps B65814-A2001-X Coit former
Winding:
Winding: . X
1 5
10 turns litz wire 4 x 30 x 0.1 mm CuL - ;'u:"_'ekftua';szz: 122 % 051 ::/;UL
eat sink for i
: Hoat s!": or g%gg :"‘" : P zx 1 Heatsink for BYS 28 Ry = 3 K/W
A i 1 RFI suppression filter BB4110-A-A10
1 RFI suppression filter B84110-A-A5

SMPS control board with TDA 4700 — component layout

Technical data of the single-phase feed-forward converter

Table 3

SMPS control board with TDA 4718 — component layout
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Warbler

Audible Signal Device " SAE 0700

BipolarIC Preliminary data

7 vy Figure 1

S,

' Block diagram (with external components for dc supply)

Bridge rectifier ’ [ I T
s >~
Vier ‘a Swilching Tore oot s
=y . Threshold ! frequency requenty o;:n‘;: 5 Pin configuration

oreyt - generator genrerator
| e : Pin No. Symbol | Function
! ‘ 1 Viacz AC-voltage input
‘ SAE 0700 | | 2 GND Ground
- { J == Pre0 3 Cs Connection for capacitor Cg
‘ I T == resonator 4 Ry Connection for resistor Ry
' ! 5 Q Output
T 1 6 N.C. Not connected
; Z|C0 ) o iy 5 7 Voc DC-voltage input
| l T s g 8 Vacs AC-voltage input

The audible signal device SAE 0700 generates two tone frequencies in a ratio of approx. 1.4 : 1
that follow one another in a periodic sequence. The tone frequency can be varied throughout
a range between 100 Hz and 15 kHz by an external resistor. The switching frequency of
0.5 to 50 Hz is set by an external capacitor. The SAE 0700 can be used to drive either a
loudspeaker or a piezo-ceramic transducer. The SAE 0700 can be supplied with voltage in
two ways:

1. rms ac voltage from 10 V

2. dc voltage from 9 to 25 V

The SAE 0700 issues the tone sequence for as long as the supply voltage is applied. After
application of the supply voltage, the tone sequence commences with the higher of the two
tones.

Features

@ Direct ac-voltage feeding possible through integrated bridge rectifier

® Integrated overvoltage protection through Z diode, approx. 28 V

@ Bridge rectifier provides for protection against incorrect polarity in dc operation
@ Few external components (one resistor and one capacitor minimum)

Maximum ratings Lower Upper limit
limit
Voitage at pin 7 Voc -0.5 26 v
Voltage at pin 3 Via -0.5 5.5 v
Voltage at pin 4 Via —-0.5 7 v
Output voltage at pin 5§ Vo -0.5 Voc+0.5 v
AC voltage at pin 8 and 1
{peak value) Vac 28 v
Input current of bridge Iy, -50 50 mA
AC input current of bridge Ig g rms 25 mA
Operating range
Supply voltage Voc 9 25 v
Tone frequency frq 0.1 15 kHz
Ambient temperature Tamb —25 85 °C
Characteristics Test conditions Lower Upper
Tams = —25 °C to 85 °C limit B typ limit A
Current consumption [ Voc=9Vto25V, 1.5 1.8 mA
w/o toad
Switching threshold Voc oniorr 8 8.6 9 v
Initiaf resistance R see characteristic, 3.5 4.7 6 kQ
figure 3
Output-voltage swing  V, Io=1£ 10 mA Voc—3.7 | Voc—3 v
Tone frequency fry Voc =15V. V;,=0V, 1.275 1.700 2.125 kHz
Rr=16 kQ
Switching frequency fs Voc =15V, Cg =100 nF | 5.6 7.5 9.4 Hz
Tone frequency ratio fry/fry 1.31 1.38 1.45
Temperature
coefficient of tone
frequencies TC 8x10~4 K1

Switching frequency s versus
capacitance Cg
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SAE 0700
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Figure 2 o

Functional description

The audible signal device SAE 0700 (see bicok diagram, fig. 1) includes the following functional
blocks:

@ bridge (for voltege supply) and overvolitage protection

@ threshold circuit

@ switching.f yg

@ tone-frequency generator
@ output stage

Threshold circult: With a threshold voltage of typically 8.6 V this ensures thet the SAE 0700
is not activated by nolse pulses.

Switehina. fre.

: This switches periodically between the two freq .
producod by the lone 1requency generator. Wiring with e capacutor Cs produces a swnchlng
frequency /5 according to the following formula:

fs Hz] =139 1 259,

oG] (valid from 0.5 to 50 Hz)

Bridge rectifier: The bridge rectifier enables direct feeding with ac ge or dc
(independent of polarity). DC-voltage supply without Integrated bridge is also possible vla
pins Vpc and GND.

Hf the voltage is supplied via the bridge, the input voltage Vy should be dimensioned such
that at least 9 V appear at the pin Vpc (also with output loading). it should also be noted that
in the case of voitage supply via the bridge, the maximum output current has to be limited
to 50 mA.

Response of the SAE 0700 as a result of spikes on the AC line is prevented by a built-in
Initial resi Rini- In a v condition Ry, provides for discharging the storage
capacitor of V¢ to ground.

The Z diode following the bridge serves as overvoltage protection. The bridge circuitry shown
in figure 2 efficiently protects the SAE 0700 against damage es a result of the following
voltage values:

@ overvoltages In acc. with VDE 0433 (2 kV - 10/700 ps)

@ ac voitages up to 220 V/50 Hz for a duration of 30 s

T fre : This g a voltage with the two tone fre-
quencies fy; and IT, The basic frequency fy, and the second tone frequency fy, are calcu-

lated according to the following formulae:

2.72x104
R [kQ}

fry Hz) = +25% (valid from 0.1 to 15 kHz)

fra Hz] = fr, x (0.725 £ 5%)

ted for better stability.

The tone-frequency g or is p

Output stage: This boosts the generated tone voltage for direct driving of a piezo-ceramic
transducer or a loudspeaker, possibly across a dropping resistor,
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aem project 6103

A ‘digital era’ three-way, passive
bass-reflex loudspeaker

David Tilbrook

Here’s the second in our

range of ‘digital era’

loudspeaker designs. Like

the earlier two-way system, this
design employs high-performance
Vifa drivers with a bass-reflex
port to extend the bottom end
frequency range.

THE AEM6103 IS THE TOP OF THE RANGE of passive
loudspeakers that we will be presenting in the 6100 series.
It was originally intended that we might design a two-way,
a three-way-loudspeaker. It became quickly obvious,
however, that the superb quality of the Vifa drivers we had
chosen to use would facilitate the design of a three-way loud-
speaker with the performance characteristics that we had laid
down for the four-way system! Furthermore, the three-way
system offers certain advantages over the more complicat-
ed and expensive four-way system. To understand these ad-
vantages it is worthwhile looking at the function of the
crossover in greater depth.

Crossover considerations

The audio frequency spectrum extends from below 20 Hertz
(Hertz = cycles per second) to beyond 20 kHz i.e. around
10 octaves. The reproduction of such a large bandwidth by
electromechanical means is an extremely difficult task. At
the low frequency end of the audio spectrum, wavelengths
are metres long and drivers designed for this region must
have large diameter cones which must be capable of very long
excursions. At the high frequency end of the audio spectrum
however, the wavelengths are around 15 mm and drivers
designed for optimum performance at these frequencies have
small, very light cones or domes so that they are capable of
the extremely high accelerations and cone velocities required.

There are very few drivers with a frequency response
which extends over the complete audio spectrum and the few
that do achieve this do so by combining various acoustic
phenomena in such a way that invariably leads to coloura-
tion of the sound and distortion. The only really viable solu-
tion is to combine several drivers, each designed for a specific
region of the audio spectrum. A minimum multi-way system
is the two-way, combining two drivers and an electrical cir-
cuit called the crossover to divide the audio spectrum into
the two frequency regions. Similarly, a three-way system em-
ploys three drivers and a more complex crossover.

The pertect crossover would divide the audio spectrum into
the relevant frequency bands by providing no impedance to
signals with a frequency inside the passband and infinite
impedance to all signals whose frequency lies outside the
passband. This theoretically ideal crossover is, of course,
never realised and the practicalities of crossover design pose
considerable difficulties.
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1st—order high—pass
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A first order crossover
Figure 1.

The simplest form of crossover consists of just a single
capacitor or inductor placed in series with the driver, as
shown in Figure 1. This is called a first-order filter and gives
a frequency response that decreases the amplitude of the
input signal at a fairly slow rate outside of the passband (ul-
timate slope is 6 dB/octave). A crossover using first-order
filters has the advantage that, at least theoretically, the out-
puts of the two filter sections will add together to give the
original input signal.

The main disadvantage with first-order filters however,
arises due to their relatively slow roll-off. In order to ensure
that the outputs of the filter sections sum correctly it is neces-
sary for the drivers to have a linear frequency response well
beyond the proposed crossover point. If this is not the case,
then the rolll-off generated by the crossover and that due to
the driver superimpose to produce a roll-off that is greater
than the correct rate and this will not sum correctly with the
output from the other filter section. The result is a frequen-
cy response characteristic with a dip around the crossover
point.

Most drivers do not have a sufficiently extended frequen-
cy response for use with first-order crossovers. In order to
achieve a faster rate of attenuation outside the passband
another element is added to each of the filter sections. This
produces a filter with an ultimate roll-off of 12 dB/octave and
this is the most commonly used of all crossover designs.

Figure 2 shows the circuit diagrams for the second-order
crossover. Note that, unlike the first-order crossover, the
phase of the high-frequency driver in the second-order cros-
sover is reversed with respect to that of the low-frequency
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driver. This is necessary since each of the second-order filter
sections generates a phase characteristic which leads to an
infinitely deep hole in the frequency response at the cros-
sover point.

By inverting the wiring sense of one of the drivers the out-
puts of the two sections can be made to reinforce each other
rather than cancelling. Unfortunately, this leads to a frequen-
cy response with a slight ‘lump’ of around 2 dB at the cros-
sover point. For the vast majority of loudspeaker designs,

The prototypes were constructed of an attractive wood-
veneered particle board. The protective grille cloth is
simply stretched over a particle board frame fitted with
plastic pins that clip into corresponding sockets recessed
into the front baffle. Note that the grille covers the port
too, but the frame should not obstruct the port.

however, this is not a real problem since the frequency
responses of the drivers used exhibit amplitude non-
linearities significantly greater than 2 dB.

In some designs where the frequency response non-
linearity generated by the second-order filter is regarded as
unsatisfactory, or the drivers are being used close to one or
both of their useful ranges, the third-order filter is used. The
design of these filters involves the addition of another set of
elements and results in a frequency response characteristic
with an ultimate roll-off of 18 dB/octave.

The third-order crossover is shown in Figure 3 and it is
this type of crossover that is used for the AEM6103s. Notice
that the two drivers are wired in phase this time. The third-
order crossover yields a flat frequency response although it
generates somewhat more phase error than does the second-
order crossover.

All of these crossover schemes make the same implicit as-
sumption that the outputs of the various drivers making up
the loudspeaker will add to form a recombined signal that
is as close as the crossover will allow to the original input
signal.
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Unfortunately, this is not the case since the various drivers
must be mounted at different locations on the loudspeaker
baffle. As the listening point differs in relation to the posi-
tion of the drivers, the relative distance to the drivers also
differs. If the distance of the listening position from each of
the drivers is the same, then the outputs will add as required.
If the listening position is changed, however, so that one of
the drivers is closer than the others, then a frequency will
exist for which the difference in distance will be one-half of
a wavelength. At this frequency the outputs from the two
drivers will interfere destructively, one cancelling the other,
and a null appears in the frequency response (see Figure 4).

LUSTENING
POSITION

e

Figure 4. Difference in the distances of the drivers to the listen-
ing position will result in a dip in the frequency response at
d = ¥2 wavelength.

The problem of destructive interference around the cros-
sover points and crossover-generated phase errors will occur
at every crossover point employed in the design. Unfortunate-
ly, this is simply one of the intrinsic disadvantages of multi-
way passive loudspeakers and there are no easy solutions.
One way to decrease the audible effects of these errors is to
simply reduce the number of crossover points. This is one
advantage of a three-way system over a four-way system.
Provided that an equally good frequency response is achiev-
able with a three-way system as with the four-way, then the
three-way system with fewer crossover points will exhibit
fewer phase related problems.

Driver considerations

The basis of any three-way loudspeaker is the proposed
mid-range driver. A good mid-range driver is one with an
extended frequency response, covering the range from be-
low 500 Hz to beyond 3 kHz. At the top end of this frequen-
cy range cone-type drivers tend to suffer somewhat from a
restricted spatial distribution of the high frequency sound
waves. This problem of *‘beaming’ at high frequencies is best
overcome by the use of dome-type mid-range rather than a
more conventional cone-type. Other attributes that are essen-
tial for a good quality mid-range are good transient perfor-
mance, power handling ability and low distortion.

Finding a mid-range driver with all these attributes is not
easy but, fortunately, Vifa manufacture just such a device.
The D75MX is a 75 mm diameter dome mid-range with a fre-
quency response that extends from below 400 Hz to beyond
4 kHz with a power handling of 80 W (DIN 45573). The tran-
sient performance is exceptional and one of the first things
I noticed when the driver was auditioned.

In the AEM6103s I have combined this driver with a third-
order crossover points at 500 Hz and 4.3 kHz. The resulting
mid-range frequency response is shown in Figure 5.

This mid-range requires the use of a small separate en-
closure of around 1.5 litres capacity. In this design, a small
enclosure is fabricated from chip-board and mounted from

the front baffle immediately behind the dome mid-range and
tweeter.
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Figure 5. Frequency response of the mid-range driver and mid-
range crossover section.

maoe. CP-90

- s - . .

St L RLins e | LB S LB S A L R SELALE £ A e
- b LA L RPN A B, SN A |
{ | 1 E ;

. Trio-xENWOC
B ——

TOUrTY R

!

e

— .T .__*;

o

s

i 1

o
— -

s 1
i

i
i
i

= —

. §

Figure 6. Frequency response of the high frequency driver and
high frequency crossover section.
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Figure 7. Frequency response of the bass driver and low fre-
quency crossover section.

The high-frequency driver chosen was the D19TD-05 which
is a 19 mm dome tweeter with magnetic fluid cooling. The
device is capable of remarkable power handling (around 80W,
DIN 45573) when used with the third-order crossover speci-
fied here.

The choice of bass driver and cabinet design was done after
carrying out fairly extensive computer modelling to enable
the best possible matching of driver, cabinet size and port
dimensions. The final choice was to use the P25WQO bass
driver in a bass-reflex cabinet with an internal volume of 100
litres. This was found to be the optimum box volume for this
bass driver. A smaller box would severely restrict the bass
end performance while a larger box would impair the fre-
quency response linearity of the design at low frequencies.

The result is a bass end performance that I believe will rival
the best loudspeakers, irrespective of price. As shown in
Figure 7, the frequency response is only 3 dB down at 30 Hz
and the loudspeaker provides useful output well below this

CARE OF THE DRIVERS
The drivers used in this project are expensive and deli-
cate. Take great care when handling them. When
soldering to the terminals be careful not to overheat
the terminal strip unnecessarily. Do not apply pressure
to the terminal strips or these can be displaced from their
mounting positions and snap the fine wires connecting
these to the voice coils.

The domes of the tweeter and mid-range units are par-
ticularly delicate. Be careful not to allow these to be

pushed in or damage to the drivers could be irrepairable.
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At
figure. The transient performance of the bass end is also ex-
cellent and it was this aspect of the overall performance of
the loudspeaker which drew most of the comment during the
subjective testing phase of the development.

Data sheets for the three Vifa drivers are included else-
where in this issue.

Construction

The prototype loudspeaker enclosure was constructed using
19 mm veneered particle board to which additional bracing
was fitted to minimise the effects of vibration which is like-
ly at higher output powers. The internal bracing was accom-
plished using pieces of particle board glued from side to side,
and from front to back as shown in the construction draw-
ings accompanying this article. All of the drivers are exter-
nally mounted so the box need not have a removable back
or front.

The bass reflex port is a length of PVC irrigation pipe which
is glued into position on the front baffle. The length of this
port is critical and should be cut as accurately as possible
(within +/- 1 mm).

If you are constructing the boxes yourself, it is very im-
portant to ensure that all of the joints are sealed well. The
pressure inside even a ported enclosure is substantial and
leaks generally give rise to whistles or hissing sounds that
will impair the performance of the loudspeaker at high
volumes. The best solution is to line all of the joints on the

inside of the box with a silicone sealant, available from most
hardware stores (e.g: Selley’s ‘Silastic’).

The mid-range enclosure should be built before mounting
the front baffle in place and installed within the cabinet. It
can then be sealed to the front baffle once this is mounted
in place. The speaker input terminals mount on the rear baf-
fle, low down. They should be of a type designed to main-
tain a good seal.

The entire mid-range enclosure should be filled with medi-
um density mattress overlay foam (I obtained some from a
Clark Rubber store). I found it easier to work with the 25 mm
thick material for the mid-range enclosure and the 50 mm
material for the lining of the main bass chamber.

Before lining the enclosures, however, it is necessary to
construct the crossover and solder the wires to it that will
lead to the drivers. The crossover for this project is being
manufactured by Nelson Components, (66 Blackbutt Ave,
Lugarno (02) 53 9684) and will be available in full assembled
form through a variety of retail outlets. to p. 100 b

LEVEL
We expect that hobbyists who are
BEGINNERS

in electronics construction should be able to
successfully complete this project.
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Circuit-Board-Design
Without the Tedium

SMARTWORK™ lets the design
engineer create and revise
printed-circuit-board artwork on
the IBM Personal Computer.

Forget tape. Forget ruling.
Forget waiting for a technician,
draftsman, or the CAD depart-
ment to get to your project.
sMARTWORK™ software turns
your IBM Personal Computer into
a professional, high-quality
drafting tool, It gives you
complete control over your
circuit-board artwork-from start
to finish.

sMARTWORK™ trans-
forms your IBM PC into a CAD system
for printed-circuit-board artwork.
Display modes include both
single-layer black and white and
dual-iayer color.

What makes SmMARTWORK™ SO ey,

smart is that it understands
electrical connections.
Conductor spacing is always
correct, lines don’t become too
narrow, and connecting lines do
not intersect other conductors.
sSMARTWORK™ can automatic-
ally find and draw the shortest
route between two conductors.
Or you can specify the route.

— points can be displayed in

SMARTWORK™ is the only
low-cost printed-circuit-board
artwork editor with all these
imporant advantages:

[0 Complete interactive control
over placement and routing

[ Quiick correction and revision

{J Production-quality 2X artwork
from pen-and-ink plotter

[ Prototype-quality 2X artwork
from dot-matrix printer

[ Easy to learn and operate,
yet capable of sophisticated
layouts

0 Single-sided and double-
sided printed-circuit boards
up to 10 x 16 inches

[J Multicolor or black-and-
white display

[0 32 user selectable color
combinations; coincident

contrasting colors.

0 Can use optional
Micro-soft Mouse as
pointing device.

Twice scaie
hardcopy of your

artwork is produced using the Epson
dot-matrix printers or the Houston
instrument DMP-42 pen-and-ink

plotter. Quick 1X check plot is also
available from Epson printers.

"smMARTWORK" and “"Wintek” are trademarks
of Wintek Corporation

Dual-layer color display of a 2" by 4“
section of a 10" by 16" circuit board

The Smart Buy

sMARTWORK™ is exceptional
value, particularly when
compared to conventional
engineering workstation costs,

Call or write to us for more
information on sSMARTWORK™
wWe'llbe glad to tell you how
SMARTWORK™ helps us design
our own circuit boards and what
it can do for your business.

System Requirements

O IBM PC, XT or close compatible
with 192K RAM, 2 disk drives and
DOS Version 2.0 or later.

O 1BM Color/Graphics Adaptor with
RGB color or B&W monitor.

O Epson MX80/MX100 or
FX80/FX100 dot matrix printer or
compatible with Graftrax.

O Houston Instrument DMP-42
pen-and-ink plotter (preferred).
Small Houstons and HP7475A also
supported.

O Microsoft Mouse (Optional).

MIGIOINN

Australian Distributors: Microtrix Pty. Ltd. 24 Bridge Street, Eitham. Victoria. (03) 439 5155
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Commodore’s

Amiga fo

appear

March-April

ommodore’s Amiga, much-heralded in the overseas press,
will make its appearance in the stores here around March-
April. Commodore says it's delaying the release until sufficient

programs are available for it.

The Amiga combines the text &
numeric-oriented approach of the
*IBM-line’ PCs with the graphics
& sound approach of the
*Macintosh-line’ PCs.

Commodore claim that, before
the Amiga. users were stuck with
one approach or the other in mak-
ing a choice on which hardware
to buy. Now they can happily
combine both in the one machine
to produce ... more powerful,
imaginative, colourful and multi-
dimensional work.”

The Amiga features a Motoro-
la 68000 processor running at just
over 7 MHz, 256K dynamic RAM
(user-expandable to half a meg)
and 192K of ROM containing
multitasking, graphics, sound and
animation support routines.

Five graphics modes are provid-
ed: two 32-colour modes of 320 x
200 and 320 x 400 pixels, two
16-colour modes of 640 x 200 and
640 x 400, plus a sample-and-hold
mode. You get independent
horizontal and vertical scrolling of
dual ‘playfields’ eight hardware
spritess and a palette of 4096
colours. Apparently, the sound
capabilities have to be heard to be
believed, Commodore describing
them as “compact disc-like™

As you'd expect, it comes with
a twobutton mouse. Optional
peripherals include a 3% inch

880K-byte disc drive, RGB ana-
logue colour monitor. 256K-byte
memory expansion module,
300/1200-bps modem, a MIDI in-
terface and a video frame grabber.

As a multi-tasking system, the
Amiga is capable of working on
several chores simultaneously. It
can display multiple windows,
each with its own task. as well as
simultaneously displaying multi-
ple screens with different graph-
ics resolution modes. And moving
from one screen to another can be
achieved at the touch of a single
button.

Another new feature is the sys-
tem's bundled text-to-speech capa-
bility with an wunlimited
vocabulary using plain English
typed in to the machine. You can
call on a range of pitches for both
male and female voices, and even
place expression on selected
words.

Integration of video images with
computer sound and graphics is
another feature that makes Com-
modore’s Amiga the most ad-
vanced personal computer
available for applications at both
professional and consumer levels,
says Commodore.

It is expected to find a big de-
mand in architecture, movies and
television production, computer-
aided design and construction,

calculators.

meeting.

NEW PROGRAMMERS CLUB IN MELBOURNE
We have been asked by the Personal Programmers of Mel-
bourne (PPM Club) to advertise their existence in our ‘‘excel-
lent publication' (flattery will get you everywhere).
Although PPM is a new club, many of the members come
from a previous club devoted to Hewlett Packard handheld

The new club has broadened its range to include all hand-
held computers or calculators. They meet on the third Tues-
day of every month at 8pm on the 9th floor of the Menzies
Building, Monash University. The club also sends out a monthly
newsletter of interesting and helpful news, which includes a
summary of the talk given by the guest speaker at the previous

Details from Paul Cooper, Subscription Manager, 40 Karen
Street, Box Hill North, 3129 Vic. (03) 898 7672.

type-setting, technical documenta-
tion and video animation.

Better backups

hen we first received

Daneva's information
about flexible streaming back-
up, we thought that the cure for
the commof cold had been
found at last. However, Wang-
tek (which Daneva represents)
claim to have solved the driver
interchangeability problem
which has plagued the cartridge
backup system for years.

By using a combination of
precision drive mechanism and
burst track on the tape, the
Wangtek drive will position its
head relative to this “home
track™, thus allowing tape car-
tridges to be read in any other
Wangtek drive.

PC-DOS 2.0, 2.10, and 3.0
will support the drive controller
which plugs into the PC or
PC/XT expansion slot. Designat-
ed model PC-36, the package
comes complete with cables,
menu-driven disk-based soft-
ware, and drive unit.

Now there is no excuse for
not performing regular back-
ups. Information is available
from Daneva Australia Pty Ltd
in Victoria on (03) 598 5622, or
the newly-opened Sydney office
at 47 Falcon Street, Crows
Nest 2065 (02) 957 2464.

Philips PC
Displays Videotex
Graphics

hilips Communications

Systems are including
Videotex software at no extra
charge with every Philips P3100
personal computer it sells.

To access Telecom’s Viatel
videotex service, a Philips per-
sonal computer user will only
need to register as a Viatel user
and buy a suitable modem to
connect the P3100 to the tele-
phone system.

The P3100 is compatible with
the industry standard for per-
sonal computers but has signifi-
cant enhancements over
competing models. Philips
claim, with built-in graphics
capability whereas with other
personal computers this is an
optional extra.

Significantly, this means that
the P3100 can display both text
and graphics videotex data on
its standard monochrome
screen, without the addition of
a graphics board.

Philips’ videotex software
package also works with the
P3100's optional colour monitor
and a colour graphics board.

For users of other industry-
standard personal computers,
Philips are selling the videotex
software for $175. k
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Using the
Listening Post
with your

Apple

Neil Duncan VK3AVK

Now it works on the Apple 11, too! Shoop
through the airwaves with the multimode,
all bells and whistles Listening Post with yet
another computer.

THIS VERSION of the Listening Post Software has some
rather ‘different’ design parameters — ones I suspect will
meet the needs of others who, like myself, wish to try com-
puterised radio without much cost. The features aimed for
at the design stage were:-

A printer should not be essential

The Apple ‘games port’ is used (no expensive card
needed)

FAX pictures to be built on-screen before your very
eyes!

Inversion of FAX pictures available

Inversion of RTTY code possible

CW and RTTY ‘tuner-upper’ mode built in

Main programming in machine code

Supervision of code from BASIC

Hardware Requirements

Here is the shopping list. First, one ‘Listening Post’ kit of
parts. I purchased a kit. If you are intending to buy parts
separately, you could achieve a significant improvement by
buying a die-cast (i.e: metal) box for the thing. It should
reduce RFI (RF inteference generated by the computer get-
ting into the radio by a worthwhile amount compared with
the plastic box otherwise suplied).

Next, you need one metre of three (or more) core cable. It
must be shielded, for RFI reasons, again. I found some five-
core stuff with a very solid outer layer of metal which does
the trick. Cable with separate shielding would be fine, but
be prepared for some pretty tricky soldering at one stage if
you choose to use it. You need one 16-pin ‘DIP header’ —
you know, a plug looking like an IC with no brain and that
you can solder onto. These plugs come in various grades. Go
for the best one you can find. Note that if your shielded ca-
ble is as solid as mine, you will probably be unable to use
the little hat supplied with some styles of plugs.

You'll need two RF chokes. I found a significant RFI reduc-
tion was achieved by putting them in series with the audio
lines into the project. As a measure of economy (perhaps your
computer is well and truly removed form the radio set) you
may wish to start off without these and see how things go.

Also,add one 5k trimpot. The level coming from my
receiver was too high and this helped considerably in beat-
ing the problem of noise-spiked triggering of the program.
The input circuit now looks like this —
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Modified input circuit for the Listening Post. The RF chokes
may be any value less than 1 mH. The trimpot allows input
leve!l adjustment.

Finally, you will need one length of cable for connecting the
Listening Post to the receiver, terminated in suitable connec-
tors. Shielded, of course.

Constructing the decoder

Carefully sort out the connections from the Apple to the
decoder, particularly the +5 volt line. Take care with the LED
polarity and the wiring of the audio input plug. That aside,
it would spoil your whole day to have baked Apple rather
than weather pictures — the connecting-up stage is quite
critical.

Once the project is finished, connect it to the 16-pin plug
according to this diagram:-

18 PIN DIP HEADER WIRING

Here’s how you wire-up the 16-pin DIP header for connecting
the Listening Post to the Apple /.
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AUDIO IN
FROM RECEIVER
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Here’s how you connect up the extra components to the
Listening Post’s input.

Another possibility — it is becoming popular to include a
word-processor modification to Apple computers called the
‘keyboard strap’. This takes some thinking about if you are
to have it at the same time as the ‘Listening Post’ plug. It can
be done without much fuss (I use it). A similar crisis will ar-
rise if you have a joystick connected to the input. That is more
difficult and may require a change in lifestyle. Playing games
via the games port? Tsk,tsk.

It is most important to observe how the new plug is orien-
tated with respect to the Apple board:-
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Here’s where you plug the Listening Post into the Apple //.

The first item on that list caused the largest number of
headaches. To me, anyway, the compulsory need for a printer
seemed the greatest drawback to the Moffat design (gedday
Tom!) for the Microbee. There are lots of computer owners
who do not have a dot matrix printer. I guess they would see
the need for one if the package uses it as the central concept.
Not here folks! The Apple graphics scheme allows easy point-
by-point plotting and that is how the picture is constructed
with this software.

From the outset, the decision to draw the FAX picture on-
screen dictated the overall shape of the project. If the pic-
ture is built in memory and then dumped to a printer then
so much memory is used that many of the other features men-
tioned above would not have been as easily accommodated.

In addition, it is really interesting to to sit back and watch
a weather map being built up on the screen. I must say that
[ haven't found a use for an on-the-spot weather map yet,
but that is all part of the charm of it all. None of my neigh-
bours have freshly squeezed weather maps first thing in the
morning! | must mention though, that printing out the map
(perhaps you do have a printer, eh?) is a very simple option
if you want it. Screen dumps are particularly straightforward.
Just look up the particular command sequence from BASIC
to dump hi-res page 1 and put it into the program. The pack-
age here has a typical command built-in already.

That completes the good news. Now for some bad. Hav-
ing committed hours to the wretched FAX program, and hav-
ing delighted in the beautiful on-screen goodies that are
produced, the matter of picture resolution became a rather
depressing feature. The ideal thing would have been to have
a computer screen with 400 or so dots across and similar
numbers down. Such is not the case with the Apple screen
(and not, for that matter, many other computers).

We have a screen 280 dots wide and 192 down and I have
used just about all of the dots for the picture. That is the limit-
ing factor of the whole thing. The problem, is when they send
writing in their pictures. It just is too smudgy to read. Ah
well, a small price to pay when a no-mystery, real-time dis-
play is available. It really beats waiting nine minutes or so
(with a blank screen) before for the printer does its thing. The
pikkie builds up in front of your eyes. Lots of little pixels
marching into a pattern.

If, however, there is a veritable surge of people gnashing
teeth and shaking fists over this little matter, then perhaps
a second on-screen, printer based version could be arranged.
It is pretty difficult to have both, by the way. On-screen build-
up and very hi-res printer pictures; you can’t get the memory,
you know.

The other little negative feature is within the CW {(Morse)
section. I found a very tempting corner to cut at one stage.
The 6502 only has 8-bit registers and as a consequence, coun-
ters can only count as far as 255. With quite a bit more work,
I could have programmed the automatic speed tracking fea-
ture to cope with all speeds. What I did, however, was to split
the speed range in two. From 4-25 words per minute (wpm)
and 25-100 wpm. You must select one of those speed ranges
otherwise the dots and dashes cause the computer to throw
up a bit. Personally, [ don't find this two-range requirement
a problem — [ hope you don't! Blame those 8-bit counters
(and the fact that [ can't resist life’s little temptations!) if you
do.

The way in which [ wired the two new RF chokes and the
trimpot to the audio input plug does not warrant a special
diagram here. Suffice to say that the pristine neatness of the
kit degenerates at this stage.

Software: where do you get it?

There are two main ways of approaching the acquisition of
the software for this project. You may purchase a copy (ob-
viously the least difficult method). You won’t even need a
bank loan. You also won't really need to read the next few
paragraphs unless, of course, you want to modify the pro-
gram at some stage. For the genuine hacker/home brewer,
here are the series of steps you will need to go through in
order to get the system up and running.

Stage 1.

Load DOS into the computer from a standard disk (i.e: switch
on and put a disk in). When things settle down a bit, put a
blank (or spare) disk in and enter the following code:-

Type NEW then

10 REM BOOT PROGRAM
30 PRINT CHRS (13); CHRS (&);"BLOAD MORFART"
40 PRINT CHRS (13); CHRS (4);"RUN MAINLINE"

Now type INIT HELLO. This will become the ‘boot program'.»
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Stage

2,

Type NEW and then the following little program. Watch the

usual
self it
[[}]

20
0

traps of O's and zeros and of I's and ones. Tell your-
will all be worth it in the end!.

TEXT @ HOME @ VIAB (23): PRINT "FAX/RTTY/CW DECODER BY NEIL DUNCAXN":
VIAB (10): HTAB (15): PRINT "PRESS ANY KEY": GOSUB 9000

FOR | « 1 TO 11: READ N,D: POKE LNGTHZ,!: POXE FRQZ,N: POKE
TIMEZ,D: CALL PLAYZ: NEXT I

RESTORE. : FOR | = 1 TO 100: IF PEEK ( - 16384) > 127 THEN I = 1000

55 NEXT iz IF I < 1000 THEN 10
60 POKE - 16368,0: HOME : HTAB (15): INVERSE : PRINT "MAIN MENU": NORMAL
70 VTAB (8): HTAB (10): INVERSE : PRINT "1";: NORMAL : PRINT " FAX"
B0 VTAB (10): HTAB (10): INVERSE : PRINT " NORMAL : PRINT " RTTY"
90 VTAR (12): HTAB (10): INVERSE : PRINT " NORMAL : PRINT " CW"
100 VTAB (14): HTAB (10): INVERSE : PRINT “4":: NORMAL : PRINT " END"
110 VTAR (19): HTAB (20): PRINT "SELECT":: GET AS: IF AS < "1" OR AS >
"4" THEN PRINT “control-G": GOTO 60
120 IF AS ¢ > "&" THEN 180
130 HOME : VTAB (10): PRINT “TO END, PRESS E OTHERWISE PRESS ANY KEY"
140 PRINT TAB( 15);"-"
150 VTAR (19): HTAB (20): PRINT "SELECT":: GET AS: IF AS < > "E" THEN 10
160 AS = "4
180 ON VAL, (AS) GOSUB 1000, 2000, 3000, 20000
190 GOTO 60
1000 REM  FAX RTN
1005 GOTO 1045
1010 HOME
1020 HCOLOR= O: POKE 230,32: HPLOT 0,0: CALL 62454
1030 TEXT : HOME : VTAB (10): HTAB (10): PRINT "TO START, PRESS A KEY"::
GFT AS
1040  POKE 49239,0: POKE 49236,0: POKE 49232,0: POKE 49234,0: CALL FAX
1045 TEXT : HOME : PRINT "NOW SELECT.."
1050 VTAB (8): HTAB (10): INVERSE : PRINT "1";: NORMAL : PRINT
* RECEIVE PICTURE"
1060 VTAB (10): HTAB (10): INVERSE : PRINT "2";: NORMAL : PRINT
" VIEW PICTURE AGAIN"
1070 VTAB (12): HTAB (10): INVERSE : PRINT "3":: NORMAL : PRINT
* INVERT PICTURE"
1080 VTAB (14): HTAB (10): INVERSE : PRINT "4";: NORMAL : PRINT
* PRINT PICTURE"
1085 VTAB (16): HTAB (10): INVERSE : PRINT "S";: NORMAL : PRINT
* MAIN MENU"
1090 VTAB (19): HTAB (20): PRINT "SELECT";: GET A$: IF AS ¢ “1"
OR AS > "5" THEN PRINT “control-G": COTO 1045
1100 ON VAL (AS) GOTO 1010,1300,1400,1200,1999
1200 REM PRINTER COMMANDS
1210 PRI 1
1220 PRINT CHRS (145)
1230 PRI O
1280 REM  PRINTER COMMANDS
1290 GOTO 1045
1300 REM VIEW SCREEN
1310 POKE 49239,0: POKE 49236,0: POKE 49232,0: POKE 49234,0: GET AS
1320, GOTO, 1045 -
1400y REM  INVERT
1410 CALYL. NGTIVE
14200 GOTO 1300
1999 RETURN
2000 REM RTTY
2010 TEXT : HOMF : PRINT "NOW SELECT.."
2020 VTAB (8): NTAB (10): INVERSE : PRINT "1":: NORMAL : PRINT
" RECEIVE RTTY"
2030 VTAB (10): HTAB (10): INVERSE : PRINT "2";: NORMAL : PRINT
" TUNE UP"
2040 VTAB (12): HTAB (10): INVERSE : PRINT "3";: NORMAL : PRINT
" INVERT"
200 VTAB (14): HTAB (10): INVERSE : PRINT "4";: NORMAL : PRINT
* CARRIER/NON CARRIER"
2060 VTAB (16): HTAB (10): INVERSE : PRINT "5";: NORMAL : PRINT
" MAIN MENU"
2070 VTAB (19): WTAB (20): PRINT "SELECT";: GET AS: IF AS < "1"
ORAS > "5" THEN PRINT “control-G": GOTO 2000
2080 ON VAL (AS) GOTO 2100,2200,2300,2400,2900
2100 HOME : VTAB (23): HTAB (5): PRINT
"ESC 123456789 B OR A OR L OR F": POKE 35,22: VTAB (1): HTAB (1)
2110 CALY. RFTY
2120 POKE 35,22; GOTO 2000
2200 CALL RYTUNE
2210 GOTO 2000
2300 REM [NVFRT
2310 HOME :X = PEEK (17345):A = O: IF X « O THEN A = |
2320 POKE 17345,A:AS = "NORMAL": IF A = | THEN AS « "INVERTED"
2330 VTAB (15): HTAB (10): PRINT “SENSE NOW ";AS: VTAB (21): PRINT
“PRESS ANY KEY";: GET AS: GOTO 2000
2400 REM CARRIER REQUIRED?
2410 HOME :X e PEEK (17082):A = 234:B = 234:C = 234: IF X » 234 THEN
A= 76:B = 78:C = 66
2420 POKE 17082,A: POKE 17083,B: POKE 17084,C:A$ = "REQUIRED":
IF A = 234 THEN AS = "NOT REQUIRED"
2430 VTAB (15): HTAB (10): PRINT “CARRIER NOW ";AS: VTAB (21):
PRINT "PRESS ANY KEY";: GET AS: GOTO 2000
2490 GOTO 2000
2900 RETURN
3000 REM CW DECODE
3005 POKE 35,24
3010 TEXT : HOME : PRINT "CW ROUTINE. TO EXIT AT ANY ": PRINT
: PRINT "STAGE, PRESS ANY KEY."
3020 VTAB (10): HTAB (10): INVERSE : PRINT "(1)";: NORMAL : PRINT
" TUNE UP"
3030 VTAB (12): HTAB (10): INVERSE : PRINT "(2)";: NORMAL : PRINT
" RUN DECODER"
3040 VTAB (14): HTAB (10): INVERSE : PRINT "(3)";: NORMAL : PRINT
" SPEED"
3050 VTAB (16): HTAB (10): INVERSE : PRINT "(4)";: NORMAL : PRINT
* MAIN MENU"
3055 VTAB (20): HTAB (18): PRINT “SELECT":: GET AS

3060
3070

IF AS <
IF AS =
IF AS =

"1" OR AS > "4" THEN PRINT “control-G": GOTO 3000
"4" THEN RETURN

"1" THEN CALL TUNE: GOSUB 3200: GOTO 3000

IF AS = 2" THEN GOSUB 3200: CALL CW: GOTO 3000

HOME :X = PEEK (17683):A « 5: IF X = 5 THEN A = 37

POKE 17683,A:A$ « "HIGH": IF A = 37 THEN AS = "LOW"

VTAB (15): HTAB (10): PRINT “SPEED NOW ";AS: VTAB (21): PRINT
"PRESS ANY KEY";: GET AS: GOTO 3000

HOME : VTAB (24): HTAB (10): PRINT “TO EXIT. PRESS ANY KEY"

: VTAB (1): HTAB (1): POKE 35,22: RETURN

3100
3110
3120

3200

9000
9010

REM DATA SETUP

FAX & 1 7A8:RTTY » 16954:CW = 17347:NGTIVE « 16790:TUNE = 16825
:RYTUNF. 16861

LNGTHZ = 16950:FRQZ = 16947:TIMEZ = 16948:PLAYT = 16897

DATA  100,40,0,2 ,93,40,0,2,81,40,0,1,74,66 ,0,60,100,40,
0,10,74,254

RETURN

9020
9100

9110
20000

20010
20020

REM THATS IT!

RESTORE

FOR I « 1 TO 11: READ N,D: POKE LNGTHZ,1: POKE FRQZ,N:
POKE TIMEZ,D: CALL PLAYZ: NEXT I

20030 HOME : END

Then type SAVE MAINLINE. This is the program which

supervises tthe rest of the suite.
Stage 3.

Type NEW and enter the following program.

10 HGR :BASE = 16384

20 HCOLORe 3

30 FORY « 0 TO 191

40 HPLOT O,Y

50 A% = PEEK (38):BX = PEEK (39): POKE 16384 + 2 * Y,A%:
POKE BASE + 2 * Y + 1,BY

60 NEXT Y

70 REM DATA AT $4000-$417F

You do not save this program. Rather, run it and ignore the
special effects. Press CONTROL-RESET and go to Stage 4.
The program has generated a table of values which is need-

ed by the machine code.

Stage 4

Enter the machine code monitor by typing CALL — 151.

should see the ‘*' prompt appear. Now type this lot:-

4190- FF FF FF FF FF FF 48 08 42D8- A9 20 8D BE 43 AD
4198- A9 20 85 30 A0 00 84 2F 42EO- 8D BD 43 20 58 43
41A0- Bl 2F 49 FF 91 2F C8 CO 42E8- 43 20 67 43 AD BD
41A8- 00 DO FS A6 30 E8 86 30 42F0- 8D BD 43 90 F1 20
41BO- EO 40 30 EC 28 68 60 FF 42F8- AD BD 43 49 FF 8D
41B8- FF 08 48 AD 00 CO 30 03 4300- AD BF 43 2A 90 OA
41C0- 4C CB 41 A9 00 8D 10 CO 4308- 43 18 6D BE 43 4C
41C8- 68 28 60 AD 62 CO 10 EB 4310- AD BD 43 18 6A 18
41D0- A2 FF 8D 30 CO CA EO 00 4318- 6A 8D BD 43 C9 1B
41D8- 30 FB 4C BB 41 08 48 AD 4320- AO 01 8C BC 43 4C
41EO- 00 CO 30 03 4C EF 41 A9 4328- C9 1F DO 08 AO 00
41E8- 00 8D 10 CO 68 28 60 AD 4330~ 43 4C 4E 42 AD BD
41F0- 61 CO 10 EB A2 FF 8D 30 4338- OA 6D BC 43 A8 B9
41F8- CO CA EO 00 30 FB 4C DF 4340- 18 69 80 20 49 43
4200- 41 08 48 AC 34 42 A9 90 4348- 42 C9 A0 90 07 C9
4208- 8D 35 42 AE 33 42 EO 00 4350- 03 20 ED FD 60 20
4210- FO 03 AD 30 CO CE 35 42 4358- AE CO 43 AO 60 88
4218- DO 13 A9 90 8D 35 42 88 4360- 00 DO FA CA DO FS
4220- DO OB AC 34 42 CE 36 42 4368- 61 CO OA A9 00 2A
4228- DO 03 68 28 60 CA DO ES 4370~ 43 6A 60 05 05 45
4230~ 4C OB 42 4A FE 31 01 Ol 4378- OA 41 2D 20 20 53
4238- FF FF 48 08 A9 00 8D BC 4380- 38 55 37 OD OD 44
4240- 43 AD B3 43 A9 OE 8D CO 4388- 34 4A 87 4E 2C 46
4248- 43 A9 10 8D BF 43 AD 00 4390- 3A 4B 28 54 35 S5A
4250- CO 10 62 FO 60 AO 00 8C 4398- 29 57 32 48 00 59
4258~ 10 CO C9 C6 DO 08 A9 Ol 43A0- 30 51 31 &4F 39 42
4260- 8D BC 43 4C 4E 42 C9 CC 43A8- 24 04 04 4D 2E 58
4268- DO 08 A9 00 8D BC 43 4C 43BO- 3D OB OB OE OC OB
4270- 4E 42 C9 C2 DO 08 A9 10 43B8- 05 04 02 01 Ol 14
4278- 8D BF 43 4C 4E 42 C9 Cl 43C0- OE 00 42 48 08 A9
4280- DO 08 A9 80 8D BF 43 4C 43C8- 60 45 AD 00 CO 10
4288- 4E 42 C9 9B FO 24 C9 D3 43D0- 08 A9 00 8D 10 CO
4290~ DO 08 AD Cl 43 49 01 4C 43D8- 60 20 E8 44 30 03
4298- 4E 42 C9 BO 90 BO C9 BA 43EQ- 43 AO 00 8C 62 45
42A0- BO AC 38 E9 Bl 8D CO 43 43E8- 45 C8 DO 02 AO FF
42A8- A8 B9 B3 43 8D CO 43 4C 43F0- 45 20 OD 45 20 E8
42BO- 4E 42 28 68 60 AD 62 CO 43F8- ED AD 62 45 C9 05
42B8- 30 03 4C 4E 42 20 67 43 4400~ AD 60 45 C9 00 FO
42C0- 90 8C AD BF 43 C9 80 DO 4408- 15 AD 64 45 OA CD
42C8- OF AD CO 43 C9 OE FO 08 4410- 90 04 18 4C 17 44
42D0- A9 80 8D BE 43 4C DD 42 4418- 60 45 2A 8D 60 45
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BF
20
43
55
BD
AD
43
6A
DO
4E
8C
43
73
4C
DB
58
98
60
4D
539
27
00
25
22
36
3F
2F
08
20
FE
0A
28
4C
AC
8C
44
90
17
62
38
AD

43
55
6A
43
43
BD
43
18
08
42

18
43
4E
BO
43
Cco
AD
Cl
0A
49
52
43
4C
50
47
56
06
10
8D
FO
68
CA
62
62
30
D9
10
45
AD
SE



4420~ 45 8D 5D 45 AD 64 45 8D
4428- 63 45 AC 62 45 8C 5C 45
4430- 20 BC 44 AD 5D 45 8D SE
4438~ 45 AD 63 45 8D 64 45 AD
4440- 66 45 OA BO OB CD 64 45
4448- BO 06 AD 64 45 8D 66 45
4450~ AO 00 8C 65 45 EE 65 45
4458~ AC 65 45 FO 2C 20 OD 45
4460- 20 E8 44 FO FO 10 EE AD
4468- 66 45 OA BO 27 CD 65 45
4470- BO 22 OA BO OB 18 6D 66
4478- 45 BO 05 CD 65 45 90 09
4480~ 20 9A 44 20 EC 44 4C C5
4488- 43 20 EC 44 A9 AO 20 ED
4490- FD 4C C5 43 20 9A 44 4C
4498- CA 43 AC 65 45 8C 5C 45
44A0- AD 66 45 8D 63 45 AD SF
44A8- 45 8D 5D 45 20 BC 44 AD
44BO- SD 45 8D SF 45 AD 63 45
44B8~ 8D 66 45 60 AD 5C 45 OA
44C0- BO OE CD 5D 45 BO 09 AD
44C8- SC 45 8D 63 45 4C El 44
44D0- AD 5D 45 OA BO OB CD 5C
44D8- 45 BO 06 AD 5D 45 8D 63
44EO- 45 AD SC 45 8D 5D 45 60
44E8- AD 62 CO 00 AO 00 AD 60
44FO- 45 D9 28 45 FO OA C8 CO
44F8- 34 DO F3 A9 DF &4C 09 45
4500- 8C 61 45 AD 61 45 18 69
4508- A7 20 ED FD 60 8C 61 45
4510- A0 06 A2 20 CA EO 00 FO
4518- 03 4C 14 45 88 CO 00 FO
4520- 03 4C 12 45 AC 61 45 60
4528- 9E D6 AD CA C8 B3 Al 95
4530- D2 DF CF C7 C3 C1 CO DO
4538- D8 DC DE B8 AA 00 D1 7F
4540- 8C 85 F9 E8 EA F4 FC E2
4548- F6 EO F8 E7 F5 E4 FB FA

4550- F7 E6 ED F2 FO FD Fl El
4558- F3 E9 EB EC 00 00 00 00
4560- 00 00 00 00 00 00 00 FF
4568- 48 08 A9 00 8D 62 46 8D
4570- 63 46 85 2F 8D 10 CO A9
4578~ 40 85 30 A9 40 8D 65 46
4580- A0 30 20 32 46 C9 00 30
4588- F9 88 CO 00 10 F& 20 32
4590- 46 C9 00 10 F9 FO F7 AD
4598- 00 CO 30 OD A5 30 C9 40
45A0- FO OF AD 62 46 C9 3F 30
4548- 08 A9 00 8D 10 CO 28 68
45B0- 60 A9 05 8D 64 46 AE 64
45B8- 46 CA 8E 64 46 AD 62 46
45C0- 18 2A A8 Bl 2F 85 26 C8
45C8- Bl 2F 85 27 AD 65 46 18
45D0- 2A 8D 65 46 C9 80 DO 1B
45D8- A9 01 8D 65 46 AC 63 46
45E0- C8 8C 63 46 CO 28 DO OB
45E8- 20 43 46 A2 00 8E 63 46
45F0- 4C 12 46 20 32 46 30 OD
45F8- AC 63 46 AD 65 46 11 26
4600- Bl 26 4C BD 45 AC 63 46
4608- AD 65 46 11 26 91 26 4C
4610- BD 45 AE 64 46 EO 00 10
4618~ 9D FO 9B AE 62 46 E8 8E
4620- 62 46 EO 80 30 39 A2 00
4628- 8E 62 46 A2 41 86 30 4C
4630- 97 45 A2 31 CA 48 68 08
4638- 28 EO 00 DO F7 AD 61 CO
4640- 49 FF 60 A2 BE 8C 66 46
4648- CA AO 93 88 CO 00 DO FB
4650- EO 00 DO F4 AO 7D 88 CO
4658- 00 DO FB AC 66 46 60 4C
4660- 97 45 00 00 00 00 00 DO
4668- FB AC 75 46 60 4C 97 45
4670- 32 28 FE Ol 7F 28 FF FF

Note that this code fits in memory just after the tables gener-
ated by the previous stage. The entire code is now save to
disk:

BSAVE MORFART, A$4000,L$700
(Short for MORse, Fax and Radio Teletype — not a pun on
a surname)

Stage 5.
Type PR#6 and see if it all works!

q
4

Here's a couple of FAX samples, from station AXM on 5100
kHz.

Memory allocation

It may be useful to have the memory allocation of the machine
code segments listed here, although they are available from
the assembly listings. If you find a bug in a particular rou-
tine, then you can more easily locate your typing error by
narrowing down the search!

Code Start address
SCREEN ADDRESSES $4000
BLANK $4182
SCREEN INVERT $4196
MORSE MONITOR $4189
RTTY MONITOR $41DD
TONE GENERATOR $4201
RTTY CODE $423A
CW CODE $43C3
FAX CODE $4568
END $4666

Operating the programs

Since the supervising program is written in BASIC, there was
no problem putting in some ‘user friendliness’. Thus, there
is a main menu and, for each, a sub menu. The main menu
looks like this:-

1 FAX

2 RTTY
3CW

4 END
SELECT;

FAX (main menu choice 1).

Assuming you have the decoder box switched to FAX and
that the radio is choofing along on a suitable station, the FAX
menu choice 1 {and a keypress prompt) will start you run-
ning a picture. Tune the radio so that lots of action takes place
on the screen.

If the transmitted picture is already partially sent at this
stage, the picture you see will have a great stripe down its
innards somewhere. This is because the program doesn’t
know where the border is. You see, the trick is to wait ‘till
the picture is about to start. That is announced by a lengthy-
period of regular ‘pip-pip’ tones. The keypress offered you
is designed for that stage. Hit any key during those ‘pips’ and
the picture will synchronise nicely.

If the picture seems predominantly white, then you are on
the wrong sideband. Either switch over next time or receive
it now and invert the picture when it is finished (you lose
resolution that way). At any stage during the display of a pic-
ture, you may exit to the main program by pressing any key,
by the way.

The printer option built in will work straight off with an
‘Epson’ card. Look at the BASIC code at line 1220 if it doesn't.
Modify it to suit *how to dump HI-RES page 1’ according
to your printer manual. The printer picture (as with all Ap-
ple picture dumps) is squashed vertically by a factor of 0.8.
There is a way to get around this. You increase the vertical
length of the picture on the screen by that factor. Trouble
is though, you lose the last 10% of the picture. Can you im-
agine the fun I had at that stage when I remembered that?

If the picture slopes badly left or right, try trimming the
speed. Lower numbers make the thing slope more right. The
coarse adjustment is at location $4644 and the fine at $4655.
There is also an adjustment for the width of the picture. I
have left it a maximum. As noted in the Moffat article, some
experimenting is required. The Apple timing varies from
machine to machine, but not a great deal. It will not affect
CW or RTTY. >
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Decode RADIOTELETYPE/RADIO FACSIMILE PICTURES &/or CW
using your computer and the AEM3500 Listening Post project.

Software for our very popular AEM3500 Listening Post project. from
the first 1ssue (July '85) is available. on either cassette or disk, to suit
any model Microbee. the Commodore 64 and Apple //-series computers.

All it costs is just

$17.00

plus $2 50 post & handling
All you have to do 1s @ send us a blank C10 cassette. or a formatted 3 5° or 525~
diskette (to suit your machine). @ Fill out the address label below and firmly attach
1t to your tape or diskette @ Complete the COUPON and send ft to us. together with
your labelled tape or diskette. enciosing payment by cheque or Money Order or you Credit
Card details

Enclose your blank tape or diskette in a 1ffy bag for protection Put 5 25' diskettes between stiff
cardboard

All mail orders will be despatched by certified mail
Piease allow for normal turnaround post delays prevailing at time of sending order
We will giad!y re record any software that does not run

Ful in and cut out this coupon cut off and attach the return address label to you tape or diskette
and send 1t to
LISTENING POST SOFTWARE
Australian Electronics Monthly
PO Box 288, WAHROONGA 2076 NSW

COUPON

7es please! Rush me software for the Listening Post. | require the software
0 suit the:
Microbee &
C.ltoh 8510-type
Epson FX80-type
printer

Commodore 64 Apple //

(most printers) {most printers)

* When sending a disk,
(tick appropriate one). please ensure it is
Cost: $17.00 plus $2.50 post & handling already formatted
TOTAL: $19.50

| enciose payment by:
Credit Card No.:

Expiry Date: / /

Signed: ..... ..............
(Unsigned orders cannot be accepted)
Cheque or Money Order NO. ... ..............cccoenunnnnnnnnnn. ‘
(* Please make cheques or Money Orders payable to "A ian EX ics Monthly’)

RETURN-ADDRESS LABEL

RUSHME TO: .........c.ovviiiiininnnnn (name)
O Address ..............occcvviiiiiiinnena,

Try station on AXM 5100 kHz or AXI on 10 555 kHz and
use USB. You get good FAX pictures and RTTY at 50 baud.
It is also a good one for telling the difference 'twixt RTTY
and FAX.

RTTY (main menu option 2)
This mode is the most complex to operate and gave the most
headaches in the development stage. The main problem I had
was getting test signals. Anyway. you have a tune-up mode
which should allow you to simulate the sound of RTTY from
the receiver.

The ‘invert’ option should only be used when the radio set
can’t be switched from upper to lower sideband. (That ef-
fectively inverts the code). Listening to lots of RTTY teaches
you the requisite operating skills. The RTTY tones should
be such that most of the sound is low pitched. When data
is firing along, the tone should jump high for lots of little
instants.

If the printer races along with lots of repeated letters (in
strings of the same letter) then select a lower speed. You sim-
ply press 1-9 from within the executing machine code for that.
A ‘1’ gives the lowest speed. In the unlikely case that ASCII
is being sent, try pressing A. If there appears to be lots of
numbers, press ‘L’ to force it back to letters. (‘F’ forces it to
figures). You can return to the BASIC menu by pressing
‘ESC’.

I wrote the audio invert option as part of the BASIC code
and made ‘it hard to get at’, since the option should not be
needed. I also gave a carrier/no carrier option. That allows
the program to be used on signals of different quality. Again,
not too useful.

The default conditions (if you don't do any choosing) are —

Speed 1 (45.5 Baud)
Mode Baudot

Sense Mark = high tone
Case Expects letters
Carrier Expects a carrier

CW (Main menu choice 3)

The operation of this section of code is pretty straightfor-
ward. Tune in a CW signal using the LED indicator on the
decoder as a guide. Selecting the ‘tune-up’ mode from the
inner menu will allow you to listen to the computer reproduc-
ing the code. The reason that I included such a routine was
to convince you that the received signal must be relatively
clean and spike free to be really successful. The decoder is
a little too simple for CW. What is needed is a sharp audio
filter in front of it ...

If the morse printout is full of Es and Ts then you must
select the high speed option. If it is full of spaces, select the
low speed option. Allow a few seconds for the speed to stabi-
lize though. If the stuff just won't decode, try monitoring the
code and see if it is clean. Perhaps the sending is just too
gunky for the computer to understand. Those nasty noise
spikes really throw the speed routine. I have included a cer-
tain amount of ‘de-glitching’ in the machine code but the soft-
ware can only do so much if you hit it with noisy input.

Try adjusting the audio level trimpot if you have included
it. That can often lead to improved signal-to-noise ratio.

I hope you enjoy using the Apple package as much as I do.
Good decoding! &

Commented, disassembled listings of the C64 and Apple 11
Listening Post programs were too large (8-10 pages!) to
reproduce, but photostats can be obtained from the magazine
for $2.50 post paid. Please mark your request **C64 Comment-
ed Listing,” or ““Apple 11 Commented Listing."" as required.

NOTE: The July ‘85 issue (No. 1!) contained the original Listen-
ing Post article. If you want a back copy, or a photostat of the
articie, either costs just $360, post paid anywhere in Australia,
or A$4.60 to NZ or PNG.
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‘X

Turn your
MicroBee (B

into a ‘Pori-A-Beé¢’

Paul Leonardi

If you've ever needed a ‘portable’ Microbee

- this project’s for you! Just attach a readily
available liquid crystal display and run a
little software - bingo, the ‘Port-A-Bee’!

THIS PROJECT SHOWS HOW to attach a two-line by 40
character liquid crystal display (LCD) to your ROM-based
Microbee to enable you to do limited operations without the
video monitor. It was initiated by my need for a high quality
daisy wheel printer. How, I can hear you asking, does that
lead to a project for an LCD for the Microbee? Well, the sto-
ry goes like this . ..

I already have a good quality printer ( a HP Thinkjet) but
wanted letter quality print sometimes. To my wife, I couldn’t
justify the second printer (it was hard enough with the first
one) and knowing of a very nice printer at work, I thought
I would use that. Doing that involved getting up a little earlier
to put the Microbee and monitor in the car, unloading it at
the other end, finding power and cables then printing out
the Wordbee file on the daisywheel. Then, of course, came
the repacking and subsequent unpacking again back at home.

As you can see, this was all quite laborious and time con-
suming, so I decided that maybe it would be easier if I just
took the ‘Bee itself and a 12 V battery, then it would all fit
in my case, thus saving time and energy.

The ROM-based ‘Bee (I have a 32K IC series) has the ad-
vantage of battery backup so that the file can be loaded in
the night before. But once you connect the printer-‘Bee-
battery you're missing the very important user interface
(something to see what the ‘Bee is doing). That doesn’t mat-
ter. You power up the ‘Bee in BASIC (it beeps, remember),
type (very carefully) the incantation EDASM (to go to WORD-
BEE) then, presuming we’re looking at a file, hit the linefeed
key to go to command level Wordbee; then hit the P key fol-
lowed by the return key. If all goes well the printer starts up.
If not, you try the incantation a couple of times more and
either it works or give up in disgust.

I swore that, if ever there was a cheap LCD that would con-
nect to the ‘Bee so that I could see what was happening, I'd
get one.

After a little research, I discovered a range of displays from
Hitachi. They range from 1-line by 8-characters to 2-lines by
40-characters, with a 200-by-640 graphics one available also.

To suit my purpose, the 2 x 40 display, known as the
LMO018L, seemed to suffice. Although this project is written
around this display it is left sufficiently open so that similarp
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Rear view of the LCD. Thank goodness you don’t have to build it!

Energy Control. PO Box 6502. Goodna Qld 4300. (07)
288 2455. They cost around $70. Other types may be used,
of course, but this Hitachi display was the best value.

This project describes how to connect the unit to the port,
(notice there is no external hardware except for the 15-pin
D-type plug) and the routines have needed to drive the LCD.
I have provided some applications, such as LISTING and
printing to the display from BASIC, and a small game incor-
porating the PCG abilities of the display. Note that it can be
attached to both ROM-based and disk-based Microbees.

The LMOI8L display (and similar)

The LM018L liquid crystal display is a unit incorporating
all the circuitry needed to accept ASCII information from
the real world, convert it to dot representations of the alpha-
betic characters, then convert them to voltage signals to pulse
the correct dots on the LCD, thus displaying the information
to us. It runs from a single 5 V supply (+ 2 V) at an incredible
0.5 mA typical. Thus can be supplied from port A. It has 14
lines for connection to the real world. Three are used for the
power circuit, eight for the data bus, and three control lines.
In fact, it can be reduced to four lines of data bus (as is the
case here), reducing the lines to the real world to 10.

Figure 1 shows a block diagram of the LM018L. It ties
together one LCD, four 60-pin flat pack ICs (HD44100H) and
one 80-pin flat pack IC (HD44780A00). Each 44100H has the
guts to drive 20 characters of 8-by-5 dot matrix display. With
the 44780 doing all the heavy work of 1/O buffering, instruc-
tion decoding, character generation (in ROM) and user
characters (in RAM), timing generation, parallel-to-serial con-
version, cursor control, display data RAM, common and seg-
ment signal drivers and a 40-bit shift register. The 44780 is
so full of features it would take too long to describe it here,
so | will be describing only the parts necessary to understand
the operation for this project.

Operation

The unit can be operated in two modes using the 4-bit data
bus or the 8-bit data bus. As we have only active lines on port

rmm————— - - e m - ———-—

A and the LCD requires three control lines, in addition to
the bus, we have to run it in the 4-bit data bus mode.

Figure 2 shows the timing diagram necessary to operate
the LCD.

TIMING CHARACTERISTICS

ITEM Symbol MIN MAX UNITS
Enable cycle time Teye 1.0 = us
Enable pulse width Pweh 450 - ns
Enable rise/fall time Ter, Tef 25 ns
RS, R/W setup time Tas 140 ns
Data delay time Tddr 320 ns
Data setup time Tdsw 225 ns
Hold time Th 10 ns

The lines we have to connect from port A to the LCD are
set up this way:

D15 plug LMO18L
D0 — pin 13 on the D15 plug <—> DB4 — pin 11 on the LCD
D1 —pin 5 " <—> DB5 — pin 12 on the LCD
D2 — pin 12 " <—> DB6 — pin 13 '
D3 — pin 4 " <—> DB7 — pin 14 "
D4 — pin 11 " <—> RS —pin 4 "
D5 — pin 3 * <—> R/W —pin 5 "
D6 — pin 10 " <—> E —pin 6 "
5V—pin 1 " <—> Vdd — pin 2 "
OV—pin 8 " <—> Vss — pin 1 "
O0V—pin 8 " <—> Vo —pin 3 "

Where: DB4-DB7 is the 4-bit data bus, RS is the ‘register
select’ bit selecting between data register/instruction register;
R/W is the read/write bit selecting the direction of data trans-
fer along the 4-bit data bus (read from LCD or write to LCD);
E is the enable bit and the clock bit for data transfer (see
timing diagrams). Figure 3 shows the pin numbers and their
functions on the LM018L and the 15-pin D-type plug for the
Microbee port A.

it ————— e ———-—- .- -ty - ————

- - d

R/W —— 5 18 ) LCD
RS ——— .
1 ]
DBO :
! 40
e N ] HD44100 HD44100 HD44100 HD44300 '
Vo —n 3 ) '
L4 L4 L4

- - - ———————

- ————————- e m——— - - -

62 — Australian Electronics Monthly — January 1986



RS X

R/W Tas Th les
Pweh
E Y ter Td \_—V )
] kel Th (e
DB4—-DB7 VALID DATA X M VALD DATA
Fi 2.1 -« -
igure Toye
RS D X
R/W :T N—
as
] e N T\
DB4—DB7 X vaup pata M > vaup pata X
Figure 2.2, Teye .
DISPLAY TIMING DIAGRAMS
o’ C
123¢38 08 14] O3
Y [ ]
9 10 11 12 13 14 15 s
[ ] ® ® [ ] [} [ ] [ ] e o
[ ] *
Y L ]
e 2|6 o1 5
15 PIN D TYP
CONNECTOR O — —
(FRONT VIEW)
MICROBEE PORT A LIQUID CRYSTAL DISPLAY LMO18L (HITACHI)
PIN CONNECTION PIN SYMBOL FUNCTION
1 +5 volt 1 Vss 0 volt
2 A7 2 vdd +5 Volt
3 A5 3 Vo 0 volt
4 A3 4 RS Register select
5 Al 5 ‘RIW Read/Write
6 — 6 E Enable
7 - 7 DBO Data bus lines
8 GND 8 DB1
9 — 9 DB2
10 A6 10 DB3
1" A4 11 DB4
12 A2 12 DB5
13 A0 13 DB6
14 - 14 DB7
15 =

Figure 3. Port A and LMO18L pinouts.

The driver routines.
As you can well imagine there is more to it than just con-
necting the wires between the LCD and port A. That’s just
the electrical and mechanical interface. Next is the functional
interface, the procedures needed, for example, to initialize
the LCD and the procedure to take the contents of the A
register in the Z80 and make it appear on the LCD. This in-
volves putting the top nibble of register A at positions D0-D3
on the PIO (port A driver), setting the R/W and RS bits, puls-
ing the enable line, setting the lower nibble of register A on
the D0-D3 lines of the P10, pulsing the enable line again and
then release the control lines.

INIT is the first routine to be called as this sets up the LCD

to respond to the 4-bit data bus, 2-lines by 40-characters and
make a 5-by-7 character font. It only needs to be called after
power-up.

The output routines have been called OUTR1, OUTR1C,
OUTRO and OUTROC, and mean OUT to register 1, and OUT
to register O respectively. This means when the routines are
called the contents of the A register is passed to the respec-
tive register in the LCD. Where the label is followed by C,
such as in OUTR1C, it means the contents of the C register
is output instead of the A register. This is especially useful
for BASIC USR calls as the C register can be passed in these.

These are the most fundamental routines needed to com-
municate with the LCD.
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TABLE 1.

INSTRUCTIDN RS R/W DATA DESCRIPTION
(HEX) (DEC)

CLEAR e @ ©OIH 1 CLEARS THE LCD ANQ HOMES CURS.
HOME e o ez2H 2 RETURN THE CURSDR TD HDME PQSN.
ENTRY MODE e © e4H 4 CURSOR MQUES TO LEFT AFTER INPUT

® © ©e5sH 5 DISPLAY SHIFTS LEFT AFTER INPUT

@ @ @6H 6 CURSOR MOVES RIGHT AFTER INPUT

@ © 87 K DISPLAY SHIFTS RIGHT AFTER INPUT
DISPLAY e © esH 8 DISPLAY OFF

e © eSH 9 CURSQOR CHARACTER BLINKS.

@ @ OAH 19 CURSOR ON ONLY.

e @ ©BH n] CURSQR ON AND CHARACTER BLINKS

e © ecCH 12 DISPLAY ON

e © eDH 13 DISPLAY ON,CURSDR 8 BLINK QFF

@ @ eEH 14 DISPLAY & CUURSOR ON, BLINK OFF

@ © @FH 15 DISPLAY, CURSOR AND BLINK ON.
CURSOR SHIFT © @ 10H 16 MOVE CURSOR LEFT ONE POSITION,

e o 14H 20 MDVE CURSQR RIGHT ON POSN.

e @ 18H 24 SHIFT DISPLAY LEFT ONCE.

e o 1CH 28 SHIFT DISPLAY RIGHT ONCE.
FUNCTIDN SET © @  2@H 32 DATA 4 BITS,1 LINE 5¢7 FONT.

e 98 24H 36 DATA 4 BITS,1 LINE 510 FONT.

e e 28H 49 DATA 4 BITS,2 LINES 5¢7 FONT.

e © 2CH a4 DATA 4 BITS,2 LINES 5¢7 FONT.

e @ 3eH 48 OATA 8 BITS,1 LINE 5¢7 FONT.

e 0 34K 52 DATA 8 BITS,! LINE 5¢1@ FONT,

e e 38H S6 DATA 8 BITS,2 LINES S¢7 FONT.

e o 3CH 60 DATA 8 BITS,2 LINES 5e7 FONT.
SET C6 RAM e © 4@H 64 SETS C6 RAM TQ AQDRESS @H

e @ XXH XX SETS C6 RAM TO XXH-4@H

@ © 7FH 127 SETS C6 RAM TO ADDRESS 3FH
SET DD RAM e © 80H 128 SETS DD RAM TQ ADQORESS 2H

e © XXH XXX SETS DO RAM TQ XXH-8@H

@ @ FFH 258 SETS OD RAM TO ADDRESS 7FH
WRITE DATA t ] XXH XXX WRITES ASCII XXH TQO CURRENT PQSN

EITHER C6 RAM OR DD RAM.

READTING6 DATA FROM THE LCD.

REAQOING REGISTER @ G6IVES THE STATUS OF THE LCO WITH BIT 7 INDICATING THE
BUSY FLAG. AND BITS 6-8 6IVING THE ADDESS OF THE ADDRESS COUNTER. (je WHAT

POSITION IS THE CURSQOR AT}

READING REGISTER 1| READS THE CHARACTER FROM THE 00 RAM (DISPLAY DATA RAM)

OR THE C6 RAM (CHARACTER GENERATOR RAM) DEPENDING WHICH WAS LAST SET.

Table 1 lists the instructions the LCD has available. These
functions are available for your use, simply by loading the
A register (in the Z80) with the data specified and calling
OUTO or OUTR1 {depending whether you want to display
some data, or setup the LCD unit).

The panel here shows a list of functions available and the
data needed to effect these functions. {i.e: to clear the LCD
and move the cursor to the home position you would need
to put the data 01H into the LCD instruction register 0, or
using the software provided here, load the A register of the
Z80 and call OUTRO).

00100
00110 ; LCD DRIVER ROUTINES FOR THE BEE
00120 ; BY PAUL LEONARDI 13-0OCT-1983 VER 1.4
00130 ; CALL INIT FIRST TIME TO SETUP THE LCD
00140 ; CALL OUTRO TO WRITE LETTER TO THE DISPLAY
00130 ¢
00160
0028 00170 FUNCT  EQU 028H 1 SETS DATA 4, LINES 2,
FONT Se7
000E 00180 DON EQU OOEH 1 DISPLAY ON, CURSOR ON
0008 00190 DOFF EQU 008H s DISPLAY OFF
0001 00200 CLR EQu 001H 1 CLEAR THE DISPLAY
0002 00210 HOME EQu 00ZH 1 HOME CURSOR
0006 00220 EMODE  EOU 006H 3 ENTRY MODE SEY
0010 00230 BREGS  EOU 010H + REGISTER SELECT BIT
0020 00240 BRW E0U 020H s READ WRITE BIT
0040 00230 BENAB  EQU 040H + ENABLE BIT
00260
3000 00270 ORG 3000H
00275
3000 CD1130 00280 INIT CALL SETUP 3 SET UP BITS AND PORTS
3003 CDSC30 00290 CALL RESET ; INITIALIZE LCD
BY INSTRUCTION
3006 C9 00300 RET
00305 ¢
00310
3007 79 00320 DUTRIC LD AC + BASIC PASSES VARIABLES
IN BC PAIR'
3008 CD3830 00330 OUTRI  CALL WRITEl ; OUTPUT REGISTER A
CONTENTS TO LCD
3008 C9 00340 RET
00345
00360
300C 79 00370 DUTROC LD AC 1 BASIC PASSES VARIABLES

IN BC PAIR
QUTPUT 280 A TO
REGISTER O LCD

300D CDIE30O 00380 OUTRO cALL WRITEO

3010 C® 00390 RET

00393 4

00400

00410 1 SETUP PIO
3011 3EFF 00420 SETUP Lo A,OFFH ; 10 INSTRUCTION TO PIO
3013 D301t 00430 out 1) ,A 1 CONTROL REGISTER OF PJO
3015 3€00 00440 LD A0 1 8 LINES OF OUTPUT
3017 D301 00430 ouTt () ,A t+ SELECT AS OUTPUT
3019 3E20 00440 LD A, BRW 3 READ WRITE BIT

3018 D300 00470 ouT o) A t SET R/W BIT HIOH
30:D C9 00480 RET
00490
301E 47 00300 WRITEO LD B.A tSAVE A REGISTER
301F CB3F 00S10 SRL A 3 SHIFT RIGHT ONE
3021 CB3F 00520 SRL L] + SMIFT RIGHT ONE
3023 CB3F 00530 SRL A t SHIFT RIGHT ONE
3025 CB3F 00540 SRL A 1 MOVE TOP OF A TO
BOTTOM NIBBLE
3027 D300 00530 out ), A 3 OUTPUT DATA ON BUS
3029 CDS330 003560 CALL PULSEE ; PULSE THE ENABLE BIT
302C 7¢ 00370 LD Aa.B 3+ GET A AGAIN
302D E&OF 00580 WROS AND OFK t SAVE BOTTOM NIBBLE
302F D300 00590 ouTt Q) ,A 31 OUTPUT THE LOWER NIBBLE
3031 CDS330 00600 CALL PULSEE ; PULSE ENABLE AGAIN
3034 CD?9330 00603 CALL DELAY
3037 c9 00610 RET
00620
3038 47 00630 WRITEL LD B.A t SAME AS WRITEO
3039 CB3F 00640 SRL A
303B CB3F 00630 SRL A
303D CB3F 00660 SRL A
303F CB3F 00670 SRL A
3041 €610 00680 ADD A,BREGS ; SELECT REGISTER 1
3043 D300 00690 ouT {0),A
3045 CDS330 00700 cAalL PULSEE
3048 78 00710 LD A.B
3049 E&OF 00720 AND OFH
04B C610 00730 ADD A, BREGS
304D D300 00740 out o) ,A
304F CDS330 00730 CALL PULSEE
3052 Co 00760 RET
00770
3033 CBF7 00780 PULSEE SET 6,A t SET THE ENABLE LINE MHIOM
3033 D300 00790 out o), A + OUTPUT IT
3037 CBB7 00800 RES 6,A t SET THE ENABLE LINE LOW
3059 D300 00810 ouT ) ,A 3 OUTPUT IT
30SB C9 00820 RET
00830

00340 ; THE ROUTINE NEEDED TO INITIALIZE THE LCD
BY INSTRUCTION

00850
305C 2€03 00860 RESET LD A,03H 3 FUNCTION SET
30SE CD2D30 00870 CALL WROS 3 WRITE THE LOW NIBBLE ONLY
3061 CU9330 00880 CALL DELAY 1 WAIT > 4.1aS
AS PER INSTRUCTION
3064 3E03 00890 LD A, O3 31 AGAIN
2066 CD2D30 00900 CALL WROS
3069 CDO3I30 00910 CALL DELAY
306C 3E03 00920 LD A,03H t AND AGAIN
306E CD2D30 00930 CALL WROS
3071 3E0Z 00940 LD A, 02H 3 FUNCTION SET TO 4 BIT
DATA BUS
3073 CDID30O 00950 CALL WROS
3076 3E28 00960 Lo A,FUNCT 3 FUNCTION
3078 CD1E30O 00970 CALL WRITEO ¢ WRITE A TO THE
INSTRUCTION REG
307b 3E08 UOIBY LD A,DOFF ; DISPLAY OFF
307D CD1E3C Q0990 CALL WRITEO
3080 3801 01000 (1] A,CLR 3 CLEAR
082 CDIE 30 01010 CALL HWRITEO
3083 CDO330 01020 CALL DELAY t1CLEAR REQUIRES 1, 6mS
3038 SEOL 01030 LD A,EMODE ; SET UP ENTRY MODE
308A CDIE30 01040 CALL WRITEO
308D 3E0E 01050 Lo A, DON tDISPLAY ON
308F CD1E3O 01060 CALL WRITEO
3092 C° ©1070 RET 1 READY TO WRITE TO,
01080
01090
3093 OEFF 01100 DELAY LD C.OFFH ; A TIME DELAY
3093 3€00 01110 LOOP LD A0
3097 ES o1112 PUSH HL
3098 E1 o11t3 POP HL
3039 10FA 01120 DUNZ LOOP 3 DELAY FOR FUNCTIONS
30°B Cv 01130 RET
01140
0000 011%¢ END

QOO0 Total errors

Some applications.
Having the data, correct connections and the right driving
routines we can now do some programming to use the LCD.

1) As a list device for BASIC.

Firstly, the LCD must be initialized by calling the routine at
3000H. From BASIC, this is as simple as USR(12288). Or, if
you require, the initialization could be carried out automati-
cally upon power-up by setting the warm-start vector at
00A2H to point to the BASIC program which calls the INIT
routine with a USR({12288) call.

Next, to provide a pointer to the OUTR1 routine we could
set up one of the output device vectors. If we decided to use
vector 1, for example, we need to enter 11H & 30H into B4H
& B5H respectively. Thus, a simple OUT #1 from BASIC
would allow all listings to show up on the LCD. Program 1A
is a machine code programme which sets up these pointers
and initializes the LCD on power-up so that what you type
into the Microbee is echoed on the LCD. You simply run this
program once and reboot the system to start LCD listing.
Thus, subsequenct power-ups would allow communications
to the LCD. The disk-based Microbee would have to setup
an autostart .COM file as it isn't battery-backed.

Programme 1B is the all-BASIC version of this.
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sionaries, called ‘Feminists and Chauvinists’, as the 7 x 5 font
PROORAM 1a for PCG characters would not allow enough distinction be-

0100

1e%esssescsssssssscsstessssccarnacs N
00110 3 PRUGKAM 1a - AFTER « ALLING THI. PROGRAM twen Cannibals and Missionaries. (The feminists play the
OOIZ0 3 THE FIREY TIME, QUTFUT FRoM BASTC WILL bL .
P OUN THE LLL A wELL THE MONLTiH, same roll as the Cannibals!!).
1 THE DRIVER RUUITINES  ARE ASLUMEL Tu BE oiRGE( , = = . oo 5
o om e O . It’s written in BASIC (rather inefficiently, I'm sorry), and
LR g Gor% VER 1, . . . 5 T .
is quite long. So, if you don’t want to type it in you may just
2000 o oy like to view it as an example, or you can get a disk or tape
TR oL RINE) . 5 o ona
2002 putka g e of all the programs in this project by writing to the maga-
" TR e OO rg . . B
300D TRe ko netim zine (see accompanying advertisement).
3100 R Loy
3100 CLOO3I0 SsTaRrT LaLt INLT COANTTIOLL € Tet il VU130 REM PRUSRAMME - A BARIC LLD wAME USING
3103 210031 00270 Lo MU, TART T WOUKE o QU110 REM LUD GRAFNICS ANUL TEXT,
[P I ST BECTIRRFETS D010 REM see FEMINISTS AN LHALWINI ST esse
3106 224200 DUISS L CLeAZHE HL ; NETT WARM  Takid 00130 REM by F.Leonardi 20-10-8% VER 1.0
3109 u830 [E O 84 ML LTy B UNY F 00140 REM
FOLEENIT kil AN CO1S0O Ma)1Wed
3100 22K400 D300 LG G L PR I R Y (T ('S Q01400 51 F=31[m01Ga
310F 3EOX Ly (] PN T IY G170 NaQ1Pe)
3111 32E200 a3 Lu A ¢ FMITE DEVEIL Bt 00130 REM USR(12288) 3 INITIALIZE: TWk LU
3114 C31A8T 00230 " ary LML WARM Takl 00190 REM USR(1229%.X) & PUTS THE VALUE X INTO LCD REG 1
0000 AR ENU 0O200 KEM USR(12300,X3 & FUTL THE VALUE X INTD LCD Kkl 0
Q00U Total erfuars U210 REM wunun
Qo220 (LS
00230 GOSUB G401REM CALL THIS T LOAL THE URIVERS
FPROGRAM 1b - FASIC VERSIUN 00240 UUSK(12.88)1KEM INITIALIZE THE LCD
V010 REM FROGKAM 1t - THE BA .1 VER.IUN OF 1a 002%0 UsUSR(12300,64)tREM NOW WE TALE 10 CHARALTER ULEN KAM
00020 KEM IF YU RUN THIS FRUGKAM 1T WILL SE1 WF THE FIONTEFR 00260 GOSUB $4S0IREM (6 RAM SETUF
0030 KEM AND LLINE D 7O ALLLMW LISTINGG LN THE Dws WELL B THE 00270 (LS
00040 REM SCREEN., by FP.Lesnardy 14-10 Y VER 00280 GOSUB 1200:REM ASr FPLAYER
000%0 KEM IT WILL ALSw INTTIALTZE THE L ML Ay TGN § Lk RUF 00290 IF X>F OR Y>C1Bls=" NOT ENUUGHM PELLE THERE S1GIEUBL 3001 10SUR] aIvOorLntol
00N5C REM 80
00100 FOR A=12I8& TO 12443 00300 FeF-X1(=C-YIDaD+Y:GuGeX
00110 READ EIFCHE ALK 00310 GOSUB 1230
0120 NEXT A 00320 GOSUR 890
130 UsUSR (122380 1REM INITIALIZE THE LED 00330 GOSUB 460
0140 PWE 162, 30:FOE14.3, 123 hEM WARM START START. THIS PR 00340 GOSUER 1030
GO190 POV E 180 SIFOME 13, 4 EM DTN VECTOR FPOINTY Tu LoD K1 00330 GOSUB 1410
0OV160 POFE 224, 3:REM OUTFUT DFVICE =0iiTe] AND wigT e 00360 IF Guw3:11F D=3:Bls= " YOL HAVE SAVED THE DAY "1OOSUB1 3001 STOP
00170 STOP 00370 GOSUE 1180
10000 REM data sor §olelnag seam 16000 to  161%% deu 00380 IF X>G OR Y>D1B1$="NOT ENOUGH PEOPLE THERE":GOSUE1 3001 GOSUR1 3901 COTO370
10010 DATA 205, 17, &2, 0% A%, 201, 1.1, oS, Se 00390 GOSUB 1250
10020 DATA a8, 2o, 11, o 43, 20y, &0, 295, 211 00400 UB=G-XtD=D-Y1CaC+YiFwFax
10030 DATA 1, &I, o, 211, lot 00410 GOSUR 1030
10080 DATA 71, 203, 00420 GOSUB 640

10050 DATA O, 20%, €3, Lo1ow, ae . . 00430 GOSUB §90

100640 DATA 83, 48, X 00440 (30SUPR 1410

10070 DATA 43, 203, 00430 GOTO 270

10080 DATA 83, a5, 00460 REM sses tabe boat right o
10070 DATA 83, 4&g, 00470 FOR A®202 TO 219
10100 DATA o, 201, 00480 I=USR(12300,A-1}
10110 DATA &2, 3, 0 00490 1=USR(1229%, 32)
10120 DATA 209, 4%, 00500 I=USR(1229%,5)
10130 TATA - 00510 [=USR(12295,6)
10140 DATA oo 00320 I=USR{1229%,6)
V1% DATA 4T, 00530 1=USR(1229% 7}
1160 DATA o, ol 00340 [=USR{12300,A-64)
00350 [=USR(1229%, 32}
00560 [=USR(1229%,N)

2) To use the display from BASIC as an OUTPUT medium. 00855 REM PLAY 20,1
. . . . . 00590 NEXT A
Programme 2 is a little self-contained program which will 00600 1SR (12300,8-63)
. . . . 00610 1=USR(12295, )
do nothing more than print some information on the LCD, 00620 1=USR(12295.32)

. . . 0043C RETURN

show how to shift the display (by using the USR BASIC state- 00640 REM ses take boat & cont left sses
00650 FOR Aw219 TO 201 STEP -1

ment]. etc. 00660 [=USR(12300,8)

00670 I=USR(1229%,%)

00680 I=USR(12295,6)

00690 I=USR(1229%,6)

00700 I=USR(1229%,7)

00710 I=USR(12295,32)

00720 1=USR(12300,A-648)

00730 1=yUsSR(1229%5 N}

Q0740 1=USR(1229% P)

00730 1=USR(12293,32)

00760 REM PLAY 10,1

ON770 NEXT A

00780 [=USR(12300,A~64)

00790 I=USR(1229%, 32}

00800 1=USR(12295, 32)

00810 RETURN

VU100 KEM PROLKAMME & - A BADILC PROGKAMME 11 RUN THE LD FROM
00110 REM PASIC USING DSK STATEMENTS AND WRITING CO0ES INTO
00120 REM THE REGISTERS OF THE LCL.

00130 REM by P.Leonard1i 16-10-3% VEK 1.u

00140 REM

00190 REM USR(12192) i INITIALIZES THE LCU

00160 REM UISK(1229% X} 3 FPUTS THE VALUE X INTO LCD RED 1
00170 REM LISRE12300_ X) 1 FUTS THE VALUE X INTQO LCD REG ©
00180 REM
090 CLS
00200 GOSUB 3201REM CALL TH1S Tu LOALY THE LRIVERS
00210 UsUSRI12288):REM INITIALIZE THE LCT

QO220 I=USRI12300,1) ¢ REM CLEAR (0D

00230 PRINT "M1T SOME +EYS TO TRANSFER THEM TO THE LCD, FOLLOWED BY RET:™ 50820 STOP

UO240 ALS=FEYEIFALIS=""THENGUTI240 00830 REM ss2s MACHINE CODE ROUTINE
00290 1=USK(1229% ASC(AI%)) : REM PUTS A CHAR ON THE LCD 00840 FOR A=12288 TO 12443

WO26L 1F AISCOLHR(13) THEN BOTO 240 008%0 READ BiPOKE A B

00270 PRINT “SHIFT THE DISFLAY RIGHT TEN TIMES, WIT -RET * (0860 NEXT A N

Q0280 A1S=tEYIIFAIS=""THEN GOTOIBO 00870 RETURN

00 S R ORI DR 00830 REM o+ display people left ses

QOO0 1=USRI12300,28) 1 REM SHIFTS LISFLAY RIGHT
00300 NEXT A

G030% PRINT “TO CLEAR LCD AND Gl AGAIN, HIT THE (RET *
00306 Al$=FEYIIFAL1$=""THEN GOTO 306

00890 U=USR(12300,128)1REM NOW WE TALF TO DISPLAY RAM
©00%00 IF C=0:50TQ940
0010 FOR A=1 TO C

00920 U=USR( 12295 M)
00310 GOTO 220 00930 e

NEXT A
Q0320 FOR Am=12288 TO 1443
©Q940 IF F=0:GOTO980
00330 READ BIFOLE A E 009%0 FOR A=1TOF

Gl e D0VEOUSUSR (12295, W)

20350 RETURN Doseoums .

00360 REM data for polerny trom 146000 to 14615% Jde Q0980 IF CeF wS:160TO1020

00370 DATA 20%, 17, 4, 0%, <> 43, 201, = 00990 FOR A0 TO S-C-F

00350 DATA 48, 201. 121, 0%, 30, 4%, 01, O b b

00390 DATA 1, 63, 0, 11, 1, &2, 32 FHEod kil .

00300 DATA 71, 20%. 63, lui. &3, S Sl

00410 DATA O, 0% 3, 48, 120, 130, 15 01030 REM e+ DISPLAY THE PEQPLE RIGHT eseee

00420 [ATA 83, 43. 205, 147, 48, 201, 71, e T coNT

00430 DATA 43, 203, &3, 20 A3, 199, s, 01050 1F D'035010v10°0

00830 DATA &3, 48, 120, 23u. 15, 198, 14, SEReRd e

00450 DATA 83, 48, 201, 203, 247, 211, O, 0‘07('. UmLISR( 12295, M)

00850 DATA ©, 201, 62, 3, 0%, 45 43, 0%, b L .

00470 DATA 63, 3. 205, 4%, 45, 205, 187, SR L s v

0aB0 TATA 205, 4%, a8, 61, 2., 0%, 45, 48, 42, 40 SHRong Lol

00890 DATA 205, 30. 48, 41, &. 105, 30. 4s, A

00%00 DATA 205, 30. 48, 200, 147, 48, 62, e

00510 DATA 48, AZ. 14, 2uS. 30, 8%, 201, SHES T e T A

00520 DATA 0, 230 224, 16l 20, 201 A L e
01150 URUSR(1329%, 32)
01160 NEXT A

3) To show some of the features of the LCD and its graph- oni7o mETuAN
i ili 0 REM sses AS ANY > ON LCDees
1cs ablllty' g:;:)o :l:‘-' HO:>:1A:3HF:HT;15'LT:"L "1 GOSURL 3001 INPUT X1 [FXe2:Y=0:160TO1240

01210 Bis== HOW MANY CHAUVINISTSY ":GOSUE 12001 INFUT V¥

Program Jisa little game, a take-off from Cannibals & Mis- 01220 IF XeYC1aB1aw"NEED AT LEAST ¢ PERSAN®TRASIEY X001 GISUBL 3901 0TO1200
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PORT-A-BEE
SOFTWARE

If you would like to have the facility of a
portable Microbee, while still retaining all
its normal functions, as described in AEM
Project 4503, but don't want to go through
the tedious routine of typing-in all the
software (with the possibility of having to
debug your mistakes), you can obtain the full
suite of software on either tape or 3.5" disk

A1l it costs is just:

$17.00

plus $2.50 pust and handling

A1l you have to do is:

®send us a blank C10 cassette, or

®: formatted 3.5" disk.

®complete the COUPON and return-address
label below and send it to us, together
with your labelled tape or disk, enclosing
payment by cheque, money order or your
Credit Card details.

Please allow for normal turnaround post
delays prevailing at time of order.

We will gladly re-record any software that

does not run.

Send completed coupon to:

Port-A-Bee Software
Australian Electronics Monthly
PO BOX 289 WAHROONGA 2076 NSW

a4 COUPON VIO

P]eqse rush me software for the Port-A-Bee
project (AEM Project 4503).

Cost: $17.00 plus $2.50 post & handling
TOTAL: $19.50

| enciose payment by:

Credit Card No.:

Expiry Date: . . ./. . /. ..

Signed: ......................
(Unsigned orders canno! be accepted)

Cheque or Money Order No. ... . ............................... °
(* Please make cheques or Money Orders payable to 'Australisn Electronics Monthly')

RETURN-ADDRESS LABEL

aem project 4503

01230 IF X+Y>2:B1$2"TOO MANY PEOPLE IN BOAT:GOSUB1200: GOSUB] 390 GOTO1200
01240 RETURN

01250 IF Y=2:P=MiN=M

01260 IF X=1:N=W

Q1270 IF Y=1:P=M

01280 IF X=2:P=W:N=W

01290 RETURN

01300 REM »= SCREEN PRINT LCD ROUTINE

01310 REM CENTRE AT 148

01320 A=146-(LEN(B1%)/2)

01330 I~USR(12300,4)

01340 FOR A*1 TO LENC(B1%)

01330 1=USR(1229% ASC(BI®(:A AI))

01240 NEXT A

01370 RETURN

©1380 REM TIME wWAIT

01390 FOR A=1 TO 1000:NEXTAIRETURN:REM TIME DELAY
01400 REM ses DLEW IT ROUTINE

Q1410 Bis=" BLEW IT. THE FEMS GOT YOu"

01420 IF C<20:1F FOC:GOSUBL300:STOP

01430 IF D0t IF GODIGOSURI 3001 STOP

01440 RETURN

014%0 REM ees SET UF CG RAM sees

01460 FOR A=1 T0O 64

61470 READB

01480 USUSR{122°3,B)

01490 NEXT A

01300 GOSUB 830

01%10 I=USR(12300,148}

01320 FOR A=1 TO 7

01530 1=USR(1229%,2)

01540 NEXT A

01550 1=USR(12295,2)

01560 I=USR(1229%,3)

01370 I=USR(1229%, 32}

015380 [=USR(12293,%)

01590 1=USR1229%,6)

01600 1=USR(1229%,4)

01610 1=USR(1229%,7)

01620 I=USR(1230Q, 224>

01630 1=USR(1229%,4)

01640 FOR A=1 TO 7

01650 1=USR(12293,2)

01660 NEXT A

01670 RETURN

01430 DATA 205, 17, 48, 203, 92, 48, 201, 121, 205, S&
01490 DATA 48, 201, 121, 203, 30, 48, 01, 62, 253, 211
01700 DATA 1, &2, O, 21}, 1, &2, 32, 211, O, 201
01710 DATA 71, 203, 63, 203, 63, 203, 43, 203, 63, 211
01720 DATA O, 205, 83, 48, 120, 230, 13, 211, O, 20%
01730 DATA 83, 48, 203, 147, 48, 201, 71, 203, 43, 203
01740 DATA 63, 203, 63, 203, &3, 199, 16, 211, 0, 20%
01730 DATA 83, 48, 120, 230, 15, 198, 16, 211, 0, 205
Q1760 DATA 83, 48, 201, 203, 247, 211, 0, 203, 183, 211
01770 DATA O, 201, &2, 3, 20%, 4%, 48, 20%, 147, 48
01780 DATA &2, 3, 203, 435, 48, 205, 147, 48, 62, 3
01790 DATA 205, 43, 48, 62, 2, 203, 45, 48, 62, 40
01800 DATA 205, 30, 48, &2, 8, 203, 30, 48, &2, 1
01810 DATA 203, 30, 48, 205, 147, 48, &2, 6. 2095, 30
01820 DATA 48, 62, 14, 205, 30, 48, 201, 14, 255 &2
01930 DATA 0, 229, 223, 16, 230, 201

01840 DATA 14,14.4,31,4,14,31,10,14,14,4,31,4,14,10,10
018%0 DATA 31,31,31,31,31,31,31,31,16,24,28,30,30,31,31.31
01860 DATA 1,3,7,15,15,31,31,31,0,0,0,0,31,1%5,7,3
01870 DATA 0.0,0,0,31,31,31,31,0,0,0,0,31,30,28,24
01830 NEXT A

01890 END

Finally

Now that you have the physical and electrical connection
specified, as well as some driver routines and examples, it
should be quite simple to discover some uses for the LCD
for your own benefit. As a final thought, the LCD could be
connected internally to the Z80 bus, but there are a few res-
trictions. The Z80 has separate read and write signals, and
the enable clock is too fast for the LCD as it is. So in the in-
terest of keeping the Microbee in original condition, [ have
described this as a port A device.

Note that all programs in this text have been tranferred
from their appropriate environment, EDASM or BASIC.
They haven’t been typed in by copying a listing, and each
has been verified prior to the transfer. &

LEVEL
We expect that constructors of an

INTERMEDIATE
level, between beginners and experienced
persons, should be able to successfully
complete this project.

SEE ‘RETAIL ROUNDUP' FOR A
GUIDE TO KIT SUPPLIERS WHO
MAY STOCK THIS PROJECT
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'UNIQUE OPPORTUNITY!

Only for readers of Australian Electronics Monthly — here’s a unique opportunity to obtain a

6-PEN, A3 ‘PERSONAL PLOTTER' e e,

at under half cost!

{ These plotters, made by Iwatsu (model
SR6602), were part of a shipment brought
into the country for a client who
subsequently ceased business before
completion of the purchase order. They are
brand new and come complete with a
handbook, a set of 10 pens and a three-
month warranty.

LIMITED NUMBER ONLY

This is a strictly limited opportunity, as only
30 plotters are available.

Features:

® 240 V ac operation

® standard RS232 interface (protocol
selectable)

® plot area of 270 x 365 mm (A3 sheet)

@ plot step of 0.1 mm

® takes commonly available plotter pens

® variable plot speeds — 2 x switch
selectable — 6 x software selectable

® ten pens supplied, 0.3 mm diameter tip,
four black ink types, six different
coloured-ink types.

Simple command parameters permit driving the SR6602 from a terminal or from ASCII strings
sent to the serial port of your computer.

UNBELIEVABLE OFFER:
$ 1299.00! (sales tax free)* $1454.00 inc. sales tax

Delivery to your door, including insurance, is $20.00.

This offer is made available exclusive to readers of Australian Electonics Monthly through
Electronic Facilities of Artarmon NSW and A.E.M. is acting as a clearing house for orders.

SEND YOUR ORDER NOW!

Only 30 units are available, so hurry before they're all snapped up.

* All orders claiming sales tax exemption must be accompanied by an appropriate sales tax
exemption certificate.

HOW TO ORDER: Complete the coupon and send it, together with your cheque, Money Order,
or Credit Card details to:

PLOTTER SPECIAL OFFER
Australian Electronics Monthly PO Box 289, WAHROONGA 2076 NSW

COUPON Cut out, or photocopy, and complete this coupon. Send it, together with your cheque
Money Order or Credit Card details to the address above.

® FPlease make cheques or Money Orders payable to “Australian Electronics Monthly”

Name .............. .. ... i, | enclose payment by:
Address ............... ... ..., Money Order L] Cheque* 0 Amex [
Signature ..., Bankcard [ Mastercard L] Visa O

X Credit Card No: .............. ... ... ...
(unsigned orders cannot be accepted)

PLEASE DELIVER: SR6602 Iwatsu plotter(s) Expiry Date: ...J...[....
Totalcost $ ...... Cheque or Money Order No: .. ... ... ... ...

® |f you would like to inspect one of these units, call into our office any weekday during business hours. We're located at: W8 Building,
Cnr Fox Valley Rd and Kiogle St, Wahroonga NSW. The entrance is in Kiogle St.
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with Tom Moffat

Some New Year
speculation

SEEING AS it's the New year, [ thought I'd indulge in a little
speculation. Remember though, that this is just speculation
on my part — Microbee Systems might do something else
entirely.

What's might the Microbee of the future look like
internally? Perhaps I have already seen it. I hope so.

The Japanese have come up with a new microprocessor
chip called the HD64180. It's mostly the good old Z80, the
chip used in all current Microbees. But this new one has a
few enhancements. The package size has grown from 40 pins
to 64, so there’s space for, among other things, some more
address lines. So. the HD64180 becomes a Z80 that can direct-
ly address 512K of memory instead of the 64K the Z80 is limit-
ed to.

The chip is based on CMQS technology. meaning its power
consumption is very low. It runs the full Z80 set of machine
code instructions, as well as a few extras. The most
significant of these is the ability to multiply two numbers in
hardware (within the chip). The Z80 can only add and sub-
tract and do logical bit shifts, so for it to multiply and divide
it has to combine adds and shifts into a software routine.

The Microbee has got along fairly well with the Z80. It's
ideal for the 32K ROM-based machines, such as the current
PC-85 and the disk-based 64K Computer-In-A-Book. But ex-
tending beyond 64K of memory is a bit messy. since the Z80
can only address 64K. The 128K Small Business Computer
gets around this by switching back and forth between banks
of memory. all with the same physical addresses. Like I said,
it's messy, but it seems to work. And all of the current Micro-
bees have somewhat limited memory devoted to the screen
display. But even with only 3K of screen to play around with,
they turn out some quite remarkable graphics by sneaky soft-
ware manipulation of the 3K.

A recent issue of Byte magazine (Sept. '85) featured a kit
computer based on the HD64180, and the basic design had
Microbee written all over it (not as a kit mind you; been there,
done that). This little beauty has 256K of user RAM, as well
as 32K of ROM for the boot routines and machine code mo-
nitor. There are not one, but two, serial ports and I'd use one
for my modem and the other for my printer. There's also a
parallel port into which you could plug your Listening Post
or whatever.

This little computer has a disk controller which can super-
vise up to four disk drives in any combination of 3%", 5%"
or 8~ formats. The whole computer runs on one single 5 volt
power supply, except for a little bit of + 12 that’s needed for
the serial ports. this could make the power supply design
super-easy.

As to the operating system, it's good old CP/M, sort of.
There's an enhanced version of CP/M used on many Micro-
bees called ZCPR. Well, this new computer runs ZCPR-3, an
enhancement of the enhancement of the enhancement! The
operating system is written entirely in Z80 code. not 8080
as is the "pure” CP/M, so it takes full advantage of the proces-
sor's abilities.

A new Microbee could be designed much along these lines.
You could keep the present PCG method of generating graph-

D
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\ HDE4180
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CONTROL
16~BIT
INTERRUPT "
MMU CONTROLLER T('XZE? fole]

The Hitachi HD64180 is sure to revitalise 8-bit microcomputing with
all the features it offers on-board.
ics, so all current software would still run on the new
machine. But there should be another graphics mode avail-
able, using some of that as yet empty address space: full dot-
addressable graphics, the whole screen, the full load! Imagine
the applications of that . . . on-screen weather maps and satel-
lite pictures. Digitized photographs. Slow-scan television.
Qooh! I want one!

Just for the record, the Australian representative for Hitachi
semiconductors is Ellistronics,797 Springvale Road, Mul-
grave, Vic. 3170.

The too-hard file

For some weeks | have been sharing an office with a new
you-beauty Brand-X 16-bit computer with hard disk, heaps
of memory. red and white tail fins and benzine supercharg-
er. This device is supposed to be the wave of the future for
the electronic office and it would retail for around $8000.
The only trouble is, we're still trying to get it to work.
This machine was bought without a monitor, since we have
about half a dozen of them already. Trouble is, the You-
Beauty has nowhere to plug one in. There is a nine-pin sock-
et on the video board, and we soon discovered by poking
around with an oscilloscope that it has three separate lines
carrying horizontal syncs, vertical syncs and video. We soon
built a little external circuit to combine these signals into nor-
mal “composite video” for our existing monitors. This
worked nicely except for one problem. The left hand edge
of the picture (about 10 typed characters per line) was miss-
ing. Reason: the You-Beauty uses a funny line scanning rate,
so it will only work with its own monitor. Result: new moni-
tor. But what's a few hundred dollars between friends?
The You-Beauty arrived with lots of nice software on its
hard disk. This we discovered by snooping around with com-
mands like “*DIR”, even though the first 10 columns on screen
or so were missing. Even tried to run the Flight Simulator

program on the floppy disk. (It wouldn’t go.) Let the machine p
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compatible!

Optional expansion card e.g.
A/D converter and DIO

8 slot backplane

A
video interface multifunc})n board

~
optional 20Mb hard disk

Why buy a toy computer when you can
have the real thing for a little more? IBM

8088 processor

Basic configuration includes

256k0 Moihernoara vwih 8

si~t ackolane keyhoara
glicase ith fiip flop la

150W Power Suonly

LD diskelte dr ve

1140 ex tax
£1295 inc_tax

my——flip top lid for easy access

/ optional 8087 co-processor

150W power supply

spare power plugs
F12v, 5V for your
experimental set ups

TEAC diskette drive(s)

GUARANTEE

If you can demonstrate, that within 7 days of
purchase, any piece of IBM hardware or any
commercially available PC-DOS software
package except programs that directly call
the IBM Basic Roms, that runs on the IBM PC
but not on the DATASYSTEM/1°, then you
may return your DATASYSTEM/1 for a

Eromm refund. -

DATASYSTEM/1, — the computer that couid
have been designed just for electronics and
computer enthusiasts

The DATASYSTEM/1is a totally IBM compatible PC. it can run
any program, board or peripheral that will run on an IBM PC
and we guarantee it. The DATASYSTEM/1has one extra fea-
ture — accessability — you can get inside the machine easily,
you can add extra boards, drives, whatever you want. It's ideal
for the enthusiast who doesn’t think a computer is a box that
crunches numbers. Best of all the DATASYSTEM/1is quality
all through, an excellent kevboard, high guality diskette drives

—

/7 iy -

E— , \
e :

and superb PC boards with solder masks. Every item s fully
tested before it is delivered (by people who know computers,)
and best of all it is backed nationally by Science and Comput-
ing Application (S.C.A.), one of Australia’s leading profession-

SCIENCE § CONPUTERE NP PLICATIONS

al scientific computing specialists.

With DATASYSTEM/1you can run all the programs you can
only dream about with the average home computer, such as
Flight Simulator, spreadsheets like Lotus 1-2-3 or printed cir-
cuit board programs like Smartwork and Autocad. The possi-
bilities are endless! Don't buy a toy when you can have the

real machine. Give us a call now.

Features of the DATASYSTEM/1

© 8088 processor (4 77 MHz clock)

@ oplional 8087 co-processor

® fully socketed motherboard

@ *8 slot backptane with 256Kb RAM. optiona! 640k mother
board avai able

® 150 W power supply

@ attractive metal cabinet with Ittt up id for easy
access (especrally practical for laboratory appli-
cations)

© High quality IBM-PC style keyboard with indica-
tor LED's

o TEAC double density or quad density diskettes
(half herght)

@ optional 20Mb SEAGATE hard disks (haif height)

@ colour/graphics and/or monographics (HERCULES
compatible) carc~ available

® fully compatible w th IBM-PC hardware and soft-
ware {runs Flight Simulator)

& multifunction cards availabie vith 384K RAM.
paraliel and senial ports. battery backed calendar
clock. games port

® 12 months guarantee

SCIENCE & COMPUTING APPLICATIONS
Suite 1, 148 Anzac Parade P.O. Box 251, Kensington NSW 2033, Australia

Options include monitor. 8087 Maths
Co-processor. 2nd DD diskette drive,
mult-function cards. hard disk dnives all
at equally low prices. call us for details

Portable Version also available with
same motherboard and built in 9 inch
screen — Just $2100 plus s/t.

N.Z.: S.C.A (N.Z)) (09) 665 918

Vic: LS. A. (03) 419 7400

Qld: Baltec Systems {07) 369 5900
S.A.: Microlog Controls (08) 297 2444
Tas: HST Industries (002) 34 8499
W.A.: Forth Generation Systems (09) 322 7499

Tel: (02) 662 4255




WORDSTAR PRINTER
PROBLEMS SOLVED

ODERN PRINTERS have dozens of printer commands. Until now it
has been impossible to send all of these codes to your printer from a
Wordstar file. Most printer demonstrations are written in computer code,
not Wordstar.
FLASHPRINT!! changes the world of Wordstar and printers. Now you can
print anything — even your own special characters or color on a printer
with a multi-color ribbon.

And here are special characters which we
designed for an Epson and other printers
HOER 7 < & F Sugas [l M2 @ Yok sl
YOU can print cospressed proportional elite pica
exparnded italics quality or any
combination your printer allows. Single-
key commands control ®Y®EF and guescrieT
as well as true underline. It’s clever.

FLASHPRINT!! is supplied with commands for several poputar printers.
But you can chose the command and the coding your printer needs.
FLASHPRINT!! does the rest. A single command can send hundreds of
codes to the printer (Wordstar allows only four or five).

We include notes on designing your own characters such as boats, cars
and graphic symbols.

FLASHPRINT!! requires no special knowledge and Wordstar requires
absolutely no installation. You simply copy FLASHPRINT!! and a printer
table on to your normal Wordstar disk and run FLASHPRINT!! instead of
Wordstar. It loads your table and runs Wordstar.

NOW WITH FLASHKEY!!

There's more. FLASHPRINT!! now includes FLASHKEY!! This allows
any Wordstar character (including control characters) to be a function.
That's 127 function keys on your computer. Functions can contain
hundreds of bytes. FLASHKEY!! also allows key translation. You can
create a Dvorak keyboard or change Wordstar's clumsy commands.
Don't take just our word for it. Here are some genuine unsolicited
comments from FLASHPRINT!! users:
@ |f you need any kind of enhancement to Wordstar this is the one. The
ads don't do it justice. First Osborne Group, USA (Foghorn July
1985). @ Excellent value for such a useful piece of software. John P.
Carney. ® FLASHPRINT!! is everything you said it would be. Terry
Bibo. @ | had been going to buy Smartkey, but FLASHKEY!! will do all
the changes | want. Peter Carnell.
® It represents the best value for money of any software | have
purchased. Gordon Woolf. ® Every Wordstar user should have this one.
Kaypro User Group of Victoria. ® The manual was a pleasant change
from many computer-related manuals. Peter Barker.

can supply almost any CP/M-80 disk format including

5 : Apple, Microbee 3.5 inch and 8-inch SSSD.

FLASHPRINT!! with FLASHKEY!! runs Wordstar versions 2.26, 3.0 and 3.3.
An MS-DOS version for Wordstar V3.3 which includes enhancements for the
IBM PC and clones is now available at $88.

JRT SOFTWARE
42 TURNERS AVENUE
COROMANDEL VALLEY
SOUTH AUSTRALIA 5051 (08) 278-7076

We believe FLASHPRINT!! with FLASHKEY!! will completely
change the way you use Wordstar.

Includes postage and a comprehensive user guide. We

BeeBuzz @

rest over the weekend. Came back Monday to find it no longer
realised it has a hard disk, and claimed drive “C” was illegal.

The current theory is that some disk we had in the floppy
drive managed to overwrite the operating system on the hard
disk, and the only way to fix it is to re-format the hard disk.
Goodbye software. I realize that a lot of this is *cockpit trou-
ble” but I don't think our good old Microbee 128K machine
would be capable of such devastation, no matter how stupid
the operator. So, if Microbee systems are thinking of produc-
ing a version of the trendy You-Beauty, I hope they think
twice about it. Has anyone really figured out a good use for
16-bit hardware yet?

I would like to welcome my old mate Neil Duncan’s new
column in this magazine. He's the guy who writes about those
other computers, Crapple'and Vomitore. Lets see if we can
think up some insults to hurl at the users of those machines.
I'm sure they can do the same for us.

Seriously, though, I recently spent a week as the Duncan
family's house guest during the IREE convention in Mel-
bourne. Even though they are Victorians they do speak
reasonable English. Neil seems to know which button to push
to make his Apple’s screen light up, and he finally has a ham
radio rig that works. This is interesting, considering the num-
ber of hours I've spent trying to communicate with a collec-
tion of snorts, shrieks, and whistles that came from his
home-brew rigs. The store-bought one actually produces
sounds you can understand.

Plug time: If you know anybody who needs educational
software for the Apple, they should contact Neil. He turns
out that clever sort of stuff we see from Goodison for the
Microbee.
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last month’s
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ELECTRONIC FACILITIES

SPECIAL OFFER
TO ALL

AUSTRALIAN ELECT RONICS MONTHLY READERS. i

A SEMICONDUCTOR SPECIAL.

This pack of selected 74LS IC's is ideal for any hobbyist or professional alike. The pack contains the
most common IC’s that are used for your designs, projects or servicing.

All IC’s in this special offer are top quality NATIONAL PANASONIC brand.
A ONCE IN A LIFETIME SPECIAL.

To { (= (= (= (= -~ - (. - T

fj 5 of Each 130 IC’'s FROM NATIONAL PANASONIC.

74L.S00
741502
741504
74L.S08
74LS10
74L5123
74L5132
7415138
74L5139
74L.S14
7415164
74LS165
74LS8175
741520
741522
74L5240
7415244
7415245
74LS57A
74LS30
74L.S32
74LS373
74L.S374
74LS393
74LS74A Plus $2.50 P&P

lste Would normally retail about $140.00
- : i Sttt

]
- (= { (= (= { = (=

THIS IS AN OFFER THAT YOU CANNOT MISS OUT ON.

il R B

A l\ilyiur mail or ™ - ECT .- V' ALITESP'YL“’ .

PO BOX 351 67 Dickson Avenue, Artarmon
Artarmon N.S.W. 2064 Sydney NSW 2064 Australia

MONEY ORDER (] CHEQUE (] Telephone: 439 3786
Telex AA177084

TOLL FREE (008) 22 6385




JAYCAR JANUARY SPECTACULAR SPECIALS!
SAVE UP TO 70% ON OUR NEW YEAR CLEARANCE

( PACK OF 100 IC SOCKETS MAIL OR R RosCes
| Cat HB 5020 : Cat P16482 16 PiN 02) 747 '888
DIECAST BOX AS USED IN TA! CDI KITS WAS $25 SAVE 30% ;
WAS $11.50 SAVE 43% » NOW S$$5.00
NOW 31 cémsaao 14 PIN
Cat HB 5006 WS ,s‘v.: ~i Cati5152700
4 x3 x 1 DIE CAST BOX c_ ’;M&- 15 . - MAGGYLAMP
at Pl WAS $169 SAVE 15%
was $8.so ;av. 53% ~ WAS $28.00 SAVE 43% "v’.y s$r143.00
NOW § ¥ 5 oW $16.00 - )

Cat NA 1020
MOISTURE REPELLENT SPRAY
wAas Sl 95 SAVE 40%

oW £2.89 Cat YX-2900
240 VOLT NEGATIVE AIR IONISER Cat QM-1530
WAS $69.95 SAVE 28% 10A DIGITAL MULTIMETER
ONLY 848.98 WAS $589.95 SAVE 15%
1 mu u.mz = - NOW 878 .45
was s;.ys sa v: so%
1 » ',' »
Cat YS5035
Cat (M 2062 RECHARGEABLE NiCad TORCH
6 PIONELR MIDRANGE wAas $29. Y
WAS $12.50 SAVE 52% 2 n’, f’;‘,‘,',’.f e

Cat YT 6505
Cat AC 1600 El.ZECTRONICCALL DIVERTER & E e
TAPE HEAD DEMAGNETISER Notre 2 exchange lines are required for 10A DIGITAL MULTIMETER
/CAPACITANCE METER
WAS $4.95 SAVE 60% this apphance
$ oW £2 00 WAS $159 SAVE 15% WAS $129 SAVE 15%
w S3.OX NOW £135.00 NOW S109.65

UNIQUE CONSTRUCTION

SYNTHETIC
CORD

Cat A5 3011
6 WIDERANGF SPEAKER 4 ovhm

"" ’2.95 A v. 499
NOW 5 1

Cat YT6500
ELECTRONIC TELEPHONE DIRECTORY
T199/4A SOFTWARE BOOK PROGRAMS WAS $59.95 SAVE 35"3% ] o R
Cat BS 0750 51 EDUCATION PROGRAMS NOW £58.95 MAGNETIC  CONDUCTOR WIRE m(souuvmc

CORD #0Dron 40 turns pee cm SHEATH

wWAS $27.95 SAVE 50% ]
NOW $ 1 2.95(;
Cat BS 0752 ENTERTAINMENT/GAMES
Cat BS 0754 24 BASIC PROGRAMS SPARKPLUG LEAD
Cat BS 0756 BASIC TRICKS SALE
Cat BS 0757 GRAPHICS 8 SOUNDS Because of massive cost increases due to the low
WERE $29.95 Oﬂ" VE 50% Cat MB 3502 Australian dollar we have reluctantly decided to
NOW £ 1714.95% "2y SOLAR BATTERY CHARGER discontinue these French made high-quality leads
wAS 8 '3.95 " v. 26% We MAY NOT have every lead that you require
NOW B 172 and we obviously cannot back order To overcome
a this, we suggest that you allow us to ship the nearest
—_—‘ equivalent longer length This 1s the chance of a
lifetime to get RF suppressed meta! plug leads
Cat CX-2615 RIGHT ANGLE DISTRIBUTOR EA
3-WAY X-OVER 2kHz, 6kHz 2sr Gore Wil Store 30cm cable Cat WA 5404
was !12.95 SAVE 60°% Lur Sore " i of 40cm cable Cat WA 5408
\r1) DW s 3 O IS opan ¥ y 50cm cabie Cat WA 5412
St 5 WERE ’4.’3 SAVE 30%

NOW $2.47 eoeh
RIGHT ANGLE DISTRIBUTOR ENTRY

Made in the USA Cat YS-5600 60cm cable Cat WA 5416
HEWLETT PACKARD 70cm cable Cat WA 5420
SOUND (HANDCU\P) TRIGGERED
P03 N ) WERE $5.95 SAVE 50%
PACK OF 100 x Smm LED MOUNTING CLIPS w.“. "‘.’, l‘lll 15% ~MNOw E3.8Y ach
ey 299 STRAIGHT ENTRY

WAS $6.50 SAVE 38% NOW §13 Yocm cable, Cat WA 5434
el 40cm cable - Cat WA 5438

N B D
= - 50cm cable Cat WA 5442
wWERE 34.95 SAVE 50%
‘REEN STICN NOW $§2.947 oorc?
Cat HP 9520 Sank A4 STRAIGHT ENTRY
12" SQUARE BLANK DS F/GLASS RB wYR @ 60cm cable Cat WA 5448
WAS $9.95 SAVE S0% All books In our shops that h;ve a gre;n stickes 70cm cable  Cat WA 5452
NOW $4.9 signify that you can take 50% off of that 80cm cable  Cat WA 5456
7= Hfgsfo 5 particular book - 90cm .‘;ble scd( WA"S460
2 S Y sk ERSONAL SHOPPER Wow 33,07 each
. AVE 33% b / )W S, Y
asomeas o 248 CALL lN AND BROWSE COIL TO DISTRIBUTOR STRAIGHT
V J
NG R 200 ABDED £ rOMES 30cm cable  Cat WA 5474
ey e VI 40cm cable Cat WA-5478
Any mail order customer who purchases urin WERE $6.95 SAVE 50% !
. zgso\{ o%/}NN&ijz hlfNAéNS PLUGSC January or February will get a REID NOW B2.47 swch
t -LNE-11B (BLACK) list of books This will show even greater book COIL TO DISTRIBUTOR STRAIGHT
Sabend R i i
3 SAV
Cat PS 1002 XLP LNE-11C (NATURAL) ¥ E82.87
WAS $9.95 .l"lll 60%
NDW MULTILAYER CHIP CERMICS PACK 100
Cat RC-5496 - 0 1uF

WAS $25.00 sA V! 80%

Cat RC-5495 0O1uF
WAS $25.00 SAVE 68%

NOW $8.00

Cat XC-0112
TRADITIONAL MECHANIU\L TRAVEL \[OCK

AEM 10" 3-WAY
SPEAKER SYSTEM
% CALL US FIRST %
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Cat AA 0300
30430 WATT STEREO AMP
INCLUDING PRE AMP
+ Fully built and tested
¥ Separate bass, treble, balance and volume controls
% Less than O 1% distortion
% Mic, phono and aux inputs {tine}
% Power supply components on board
% Just connect a transformer. speakers, a signal

WAS $39.95 SAVE 15%
NOW $42.45

MINIMUM 15%
OFF E I_IER!THING
SORRY!N(_) Bnckordm S_al—c—;nl; npvpllc's t;

goods IN STOCK during sale

ABS PLASTIC CONSOLE BOXES WITH us %:"g‘zgnxm

ALUMINIUM LID 1
215(w) x 130(d) x 47(hf} x 73(hr)mm This great new Austrafian made metal parts/tools camy case IS
Cat HB-6210 - ORANGE suitable for just about all tradesmen From plumbers, electriicians,
carpenters to security technicians, butiders and electronic servicemen

Cat HB6211 - GREY
Cat HB-6212 - BLUE
WERSE $16.25 SAVE 30%
NOW 37.95 ooch

Advantages include easy storage. easy handling - each compartment
seals tight when closed One long compariment for tools Rack
avatlable soon for mounting 2 units in a vehicle Quality powder

coated green enamel
Size 362 x 365 x 80mm

Cat TB 2000
ONLY $49.50
WILL LAST FOREVER!

Cat MS-4010
SQUEEKY CLEAN MAINS FILTER x4
WAS $1235 SAVE 5%

Cat XE-4950
UV EPROM ERASER
WAS $99.50 SAVE 20%

PN
fTas Ve

Cat M5-4102
SQUEEKY CLEAN MAINS FILTER x1
WAS $359.50 SAVE 25%

S snon

GREAT SPECIALS!

e _ NEW Mini FM
Ref EA January 1986 ’ ffﬂﬂsm’m"
Ref ET1

Great stable and compact FM transmitter Tiny'

This is a true S-axis pick and place robot with substantial pavioad
Cat KE 4711 ML

capability that you can connect direct to your P C 'Butthe bestfeature1s
THE PRICE' You can build the mechantcal kit which includes motors
beanngs. arm components, pulleys etc for just $ 189! The full construction
manual 1s just $10 extra The motor drive electronics, computer

interface and power supply are also available
COMPLETE MECHANICAL ROBOT KIT Cat KA 1625
-, : g . : Ve,

; { y o

COMPLETE CONSTRU at BI8OIS

Call 1n to any Jaycar store or watch next months ads for further details

NEW AM-STEREO/FM-STEREO
WIDE BAND TUNER a

Ref EA Dec/Jan onwards
What can | say - it s a world beater If you want THE BEST at any price
We will not have the kit in stock i January {due to metalwork delays
over Xmas) but it should be available mid end Feb
Cat KA 1635 INTRODUCTORY PRICE

[TSISNNANAY

CSTAr O 2L 3

Wott MosSrot s

: )
Ref EA October 1985
This 1s the tugh power mono Mosfet amp version ofthe Playmaster 200
The shortform amp lat includes all parts except the heatsink
extrusion/bracket which 1s available separately
Cat KA 1622 .

5 Repe!lé

Ref EA November 1985
A mozzie season special See November EA for more info
Cat KA 1620 At W £ T

P P Y Y Il .t

s ¢

Ref EA January 1966

This project enables you 1o dub from a compact disc 1o a cassette
without overloading It attenuates the signal to accomodate the smaller
dynamic range of the cassette medium Kit includes case

Cat KA 1€24 " 1 ,

smnr:c;(l’go.cy Slrc:a Tel (02) 267 1614
CARLI! nr Carlingford 8 Pennant Hills Road Te! i
CONCORD, 115/117 Parramatta Road Te! (02) aeg0rs 2 872 aad
TVILLE 121 Forest Road Tel (02) 570 7000

GORE MILL 188/192 Pacific Highway (Cnr Belevue Avenue) Tel (02) 439 4799
. BURANDA. 144 Logan Road Tel (07) 393 0777
- Incorporating ELECTRONIC AGENCIES ?0 Box 185 CONCORD 2137

rhngford Hursnalle Gore Hill Brisbane Mon Fre Gam 5 30pm 115117 Parramatta Road. CONCORD

Sydney and Cona»d Mon F~ 830am 53 1 (0! ‘ B
Sydney Caringlord Hursralle Thursday .f‘ u 09';30[7"1 N
Brisbane Thursdas gy unt| 8o

Sydney Carlingford Hursv 'le Sawrda on

Gore Hi't Saturday 9am 4pm

| NUMBER 1 FOR KITS

e ——
e e —— - ———

$5 $999 $200




AWA switches to
‘local’ mobile
radio production

I n a bid to win additional government contracts, AWA has
transferred the manufacturing of its RT-85 mobile radio
from Japan to its New Zealand based company, AWA New

Zealand Limited.

Under the recent "Austra-
lia/New Zealand Closer Eco-
nomic  Relations Trade
Agreement”’, which allows for
reciprocal manufacturing ad-
vantages, New Zealand
manufactured communications
equipment is considered "local-
ly" made by Commonwealth
and State Government
departments.

Mr Greg Hughes, General
Manager of AWA's Ashfield Di-
vision, said, ""Local manufac-
ture of the RT-85 Carphone will
position AWA to effect in-
creased penetration into these
government departments, as we
are now able to satisfy their
long-standing preference for lo-
cally made and serviced
products.

"This AWA microprocessor
controlled VHF/UHF FM two-
way land and mobile radio un-
dergoes the same stringent qual-
ity control procedures in New
Zealand as it did in Japan.”

The 64 channel capacity

VHF/UHF mobile radio com-
prises a simple push button
digital display control unit with
attached lightweight micro-
phone, a sealed, rugged diecast
transmitter/receiver and a
tailored speech frequency
response high efficiency loud-
speaker.

Designed specifically to over-
come the space and mounting
limitations of modern vehicles,
the RT-85's control head
mounts conveniently near the
driver while the transmit-
ter/receiver mounts in a sturdy
cradle under the dashboard or
in the boot.

AWA's RT-85 Carphone also
has a wide range of options that
expand the capabilities of the
system, allowing for future
operational requirements such
as automatic number identifica-
tion, selective calling and status.

“Sophisticated options such
as these are essential to services
such as public utilities.
metropolitan and bush fire

Don Jamison of AWA (left)
and Brian Chapman of AGL
with the first NZ-made RT-85
mobile.

brigades, police and police res-
cue squads and ambulance serv-
ices,” said Mr Hughes.

AWA has been consistently
involved in the mobile radio
communications field since
1922 and supplied the radio
communications needs of many
large and small organisations
throughout Australia and
overseas.

As an example, the company
has recently been awarded a
contract to supply the Aus-
tralian Gas Light Company with
260 RT-85 Carphones for their
customer service fleet and for
their emergency gas main-
tenance services.

RTTY/CW computer interface

computer interface des-
P & igned to connect to a radio

transceiver or receiver and
allow computerised RTTY/AS-
CII/AMTOR/ARQ/FEC/CW
operation is available from GFS
Electronic Imports.

Known as the Model
MFJ-1224, and manufactured in
the USA by MF] Enterprises of
Mississippi, it offers a number
of unique features, claim GFS.
For example, it may be used on
most of the common computers
about today due to its versatile
/O circuitry. Such machines in-

clude the VIC-20, C-64, Apple
and TRS-80C. Included in the
unit's price isa CW/RTTY soft-
ware cassette to suit the
VIC-20/C-64 computers.

The MF]-1224’s design makes
use of a sharp 8-pole active filter
when in the 170 Hz shift or CW
modes. GFS claim that this, cou-
pled with its XR2211 PLL detec-
tor. provides good copy from
almost unreadable signals. It is
capable of operating on 850 Hz
and 425 Hz as well as the 170
Hz shifts.

Operation on AMTOR, ARQ

and FEC are accommodated
provided the host computer has
the appropriate software. A sin-
gle dc power source of 12 to 15
volts is all that is required for
operation.

Price of the MFJ-1224 is $345
plus $14 P&P. For further infor-
mation contact GFS Electronic
Imports, 17 McKeon Road,
Mitcham 3132 Vic.
(03) 873 3777. %

GFS/AEM
‘WIN A SCANNER’
CONTEST RESULTS

This contest, which ran over
the July to September 1985
issues, proved quite popular.
It was verydifficult judging the
winner, but

John Bailey of Surrey Hills,
Vic.

pulled it off. Congratulations,
John. Thanks to all those who
entered. Answers and more
details next month.
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WORLD SCOOP REPORT -~
NEW RESEARCH PROMISES
SPORADIC-E FORECASTING

© LAPLAMENTAL 1% CONVERTER USMG GatstEh

» PACKET RADIO METEOR CONTECTS ON SIE

* MARORAL SCATTER PROPAGATION EXPERMENTS
DUREING PAOCT BLIZIARD" — PLUS MO

The quarterly magazine
dedicated to amateurs in-
terested in the VHF/UHF
bands, six metres and up.

Vol. 5 (1985-86) now
commencing.

SUBSCRIBE NOW!

6UP is dedicated to publishing
solid, practical information, news
and reviews for radio amateurs
who frequent the VHF and UHF
bands. Vol. 4 (1984-85) included
articles on — Component Con-
siderations at VHF/UHF, Meteor
Scatter, Experimental 2m con-
verter Using GaAsFETs,
Sporadic-E Propagation, Packet
Radio Experiments on Six
Metres, Care & Feeding of RF
Power Transistors, Coaxial Col-
linear Antennas, the EME Path,
Working the Shuttle, a 5-Over-5
for Six, etc. Vol. 5 promises more
of the same!

It costs just $20 per year
for four issues packed with
info.

Compiled and published by
Roger Harrison VK2ZTB and
Andrew Kay VK2YLA.

Send subscriptions to:

Teknidata Pty Ltd
PO Box 844
North Sydney 2060 NSW
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MODEMS

Superior Performance at an
affordable price CCITT

-4800 BPS HDX
-9600 BPS HDX

R1212-1200 BPS FDX R48
R2424-2000 BPS FDX R96

Device Sets Avail. Quantity Orders.

73 Enc Street Goodna Qla 3300
A PO Bor 6502 Goodna Qi 4300
Phone (07) 288 2455 Telex AA43778 ENECON
() RO New Zealand Othce
Phone (4) 72 6462 Telex NZ30135 AUDITOR
E.Q.&I

\— J

HAPPY

NEW YEAR

Hypec Electronics will be
closed between 24/12/85
till the13/1/86.

The reason, we're all heading
overseas to search out more top
quality products at the best
prices in town.

So look to our advert in the
March issue of Australian
Electronics Monthly, and save
your money for the top specials
we will have in March.
| would like to thank you for
your support in 1985.

Best wishes

Colin Mead and Staff.

MAIL ORDER Hot Line 02 808 3050
HYPEC ELECTRONICS
PTY. LTD.

21 Ryedale Road, West Ryde
NSW 2114, PO Box 438 Ryde,
NSW 2112. Telex: AA71551

PROGRAMMABLE
POCKET
SCANNER

=MICROCOM M=

SX-155

PROFESSIONAL
POCKET SCANNER
WITH OVER 16,000
CHANNELS & 160

MEMORIES

138
176

and

380

to

514

MHz

The Microcomm Sx 155represents the latest develop-
ments 1n State-of-the-art LSI CMOS technology as
apphed to scanning monitor recevers. Itincorporates
many features. a lot of which are not even found in
today’s larger base scanners

For example the SX 155 has 160 memory channels
which canbe programmed in either of two modes The
first allows you to manually program the entire 160
channels. The second mode provides for manual
programming of the first 40 channels with the top 120
reserved for use by the SX 155while 1n its SEARCH
mode [t uses these channels to automatically store
frequencies on which 11 has found signals during the
search phase

The SX 155 also features a Prionty Channel (for that
important frequency) An LCD display providing
readout of all receiver functions including anaccurate
crystal controlled 24 hour clock

Supphed complete vath rechargeabte Nicad batteries
charger.and rubber duck antenna. the SX 1551s a must
for anybody with annterest in monitoning.

-ce 5449

+$14P &P

AUSTRALIAN DISTRIBUTOR

GFS ELECTRONIC IMPORTS

Division of DERIBAR PTY LTD

17 McKeon Road, Mitcham, Vic. 3132
PO Box 97, Mitcham, Vic. 3132
Telex: AA 38053 GFS
Phone: (03) 873 3777 3 Lines

Cop Th!

l.C. SPECIALS
& FROM .~

Promqu

SIEMENS
IC SPECIALS

TCA 785 PHASE

CONTROLLER 7.55
TCA 965 WINDOW DISC. 4.55
TCA 205A PROXIMITY DET.4.85
TCA 2365 DUAL POWER

AMP. 7.85
TDA 1046 AM RECEIVER 8.95
TDA 1047 FM IF + DEMOD.6.15
TLE 3101 PHASE

CONTROLLER 4.75
TDA 4700 SMPS

DRIVER 15.60
TDA 4718 SMPS

DRIVER 11.70
S 469 FM RECEIVER 8.50

S 576A TOUCH DIMMER 8.50
S 041p FM IF AMP. 2.85
S 042p VHF MIXER/OSC. 3.55
SAB 0600 3 TONE

CHIME 8.85
SAB 0529 TIMER 7.75
SAE 0700 TONE GEN. 485
UAA 170 LED

DRIVER-SPOT 5.00
UAA 180 LED

DRIVER-BAR 5.00
SAB 80535 MICRO

CONTROLLER 38.00

ALL PRICES PLUS TAX 20% $4.00
FREIGHT. MIN ORDER $50.00 BEFORE
TAX AND FREIGHT.

%
° D xSt e

Prommk
Electronics:

d.s‘o

{nc N SW)
SYDNEY MELBOURNE TOLL FREE
02-439 6477 03-878 1255 008-22 6226

Insert X803 on information Feedback Cord  WORKS 694

January 1986 — Australian Electronics Monthly — 75




aem star project

UHF CBers — boost your
signal with this beam

antenna

Garry Crapp

Technical Products Department
Dick Smith Electronics

This simple to construct beam antenna
comes as a kit and will boost your signal by
a factor of around 18 times. Make your four
watt signal sound like 70 watts!

THE RANGE you can reliably achieve on the 477 MHz UHF
Citizens Band is entirely determined by what is called ‘station
system performance’. A station system comprises:

1) the antenna

2) the feedline

3) the receiver, and
4) the transmitter

The height of the antenna above the ‘average terrain’ also
matters. This means that, either you live on top of the big-
gest hill around, or you put up a big tower to get the same
advantage! The transceiver you buy or own will have a given
level of performance, so that's more or less fixed. However,
the antenna and feedline parts of the station system provide
a wide latitude for obtaining improved station system per-
formance.

Omnidirectional antennas (that transmit and receive equal-
ly in all directions of the compass) are widely used on the
UHF CB band. Such types range from the humble ground-
plane to 'high gain’ collinears. An omnidirectional antenna
which exhibits some gain will give better range and improved
signal strengths compared to a groundplane type.

A beam antenna will also give improved range and signal
strengths in its favoured direction, and at the same time
reduce the possibilities of interference from (or to) directions
it does not favour, which an omnidirectional antenna will
not.

However, a beam antenna needs to be ‘aimed’ in the desired
direction. For this purpose, a wide range of antenna rota-
tors are available, either designed for aiming TV antennas
or for radio amateur use.

Design details

The antenna described here is a Yagi type, named after one
of its co-inventors, Hidetsu Yagi. The Yagi antenna is a popu-
lar type because it gives the most gain for the least amount
of materials used in construction. Or, as the Americans put
it, ... best bang for the buck.”

A Yagi comprises a dipole driven element, a reflector be-
hind it, and one or more directors in front of it, as shown
in Figure 1. It receives and transmits best as shown by the
direction of the arrow in front. In actual fact, it will work,

to some extent, in all directions, but best over a range of direc-
tions in front of the antenna, as illustrated in Figure 2.

The close-spaced lines show the area over which it gathers
more energy on reception or where it sends more energy
when transmitting. Note that, to the side of the antenna, the
lines are widely spaced and to the rear they are a little more
closely spaced. This shows that very much less energy is
received or transmitted off the sides of the antenna and lit-
tle is received or transmitted to the rear, but nowhere near
as much as to the front. Figure 2 looks *“down” on the an-
tenna. If you looked from the side, the diagram would be
similar.

If you draw a diagram of signal strength from all directions
around the antenna looking, say, top down, you get some-
thing like Figure 3. In front of the antenna is the main lobe.
Where the signal strength falls to ‘half power’ either side of
the forward direction determines the antenna’s beamwidth.
For a Yagi it will be different when looking ‘top down’ to
looking ‘side on’, so two beamwidths are generally quoted
in such antenna specifications. Figure 4 illustrates the side-
on view.

The ratio of the signal strength in the forward direction
to the signal strength in the rearward direction is called the
front-to-back ratio. The ratio is conveniently expressed in
decibels (dB).

The advantage a beam antenna gives you is called its gain.
The gain is always expressed as a ratio compared to either
a theoretical antenna (i.e: convenient, but impossible to
make!) called an isotropic antenna, or a dipole (which is a
practical antenna), and expressed in decibels (dB). An isotrop-
ic antenna radiates or receives equally well in ali directions.
Gain quoted with respect to such an antenna is written “dBi",
while gain with respect to a dipole is written ‘'dBd". If the
reference antenna is not quoted — don't believe the gain
figure! Incidentally, a dipole has gain compared to an isotrop-
ic antenna. Hence dBi gain figures are always higher than
dBd figures.

In a Yagi antenna, the reflector is a few per cent longer
than the driven element, while the directors are a few per
cent shorter than the driven element. The driven element is
a half wavelength dipole. The directors may be of varying
lengths or all the same length. Also, the director spacings
may vary, or may be constant, the first director being a differ-
ent distance from the driven element.

The first major requirement of this design was simplicity
of construction. To this end, a simple spacing scheme was
settled on and the antenna designed around that criterion.
A manageable beam size of about one and a half metres was
decided on and this resulted in a beam with a total of 13 ele-
ments, allowing some 245 mm of boom behind the reflector
for mounting. The reflector to driven element spacing and
driven element to first director spacing is the same, being
125 mm. The spacing between directors is constant, being
100 mm centre-to-centre. All the directors are the same length
— 258 mm. Figure 5 gives all the mechanical details.

All elements, except the dipole driven element, are cut from
commonly available aluminium strip 10 mm wide by 3 mm
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DIRECTORS

>

REFLECTOR

DIPOLE
DRIVEN
ELEMENT

Figure 1. The general form of a Yagi antenna. The driven
element is a dipole a half wavelength long at the design
frequency. The reflector is a few per cent longer than the
driven element, while the directors are shorter. The
reflector is spaced about one-fifth to one-quarter of a
wavelength behind the driven element. The directors are
spaced between about one-tenth and one-fifth of a
wavelength apart and the first director may be quite close
to the driven element. It transmits and receives best in the
direction of the arrow.

BEAMWIDTH

HALF
POWER

POINTS
\ / <«—'MAJOR LOBE’

\1/

LINE SHOWS
SIGNAL
STRENGTH

«—-S|DE LOBE'

«— 'REAR LOBE’

Figure 3. This shows the typical ‘radiation pattern’ of a
beam. The distance from the antenna to the line is a
measure of signal strength (radiated or received). This is a
top-down view of the antenna. Note the various ‘lobes’ and
how very little is received or radiated from the sides of the
antenna. This view of a yagi is generally known as the
electric plane, or ‘E-plane’, view.

19111

Figure 2. The antenna will receive (and transmit) signals in
all directions, but better in some directions than others.
The close-spaced lines show where more energy is
gathered when receiving or more energy is concentrated
when transmitting.

BEAMWIDTH

~
N

Figure 4. This shows the typical ‘side-on’ radiation pattern
of a beam. Note the similarities to Figure 3. This view of a
Yagi is generally known as the magnetic plane, or
‘H-plane’, view.

REFLECTOR DIPOLE r

245mm " 125mm 125mm

Figure 5. Overall assembly details and general dimensions -

of the project.

11 DIRECTORS

B800M

|

e
100mm BETWEEN CENTRES
OF ALL DIRECTORS

to p. 80.

NOTE: DIPOLE,PC BOARD DSE ZA1898
REFLECTOR—10x3x310mm ALUMINIUM STRIP—1 OFF
DIRECTORS—10x3x258mm ALUMINIUM STRIPS—11 OFF
BOOM~19x19x1500mm SQUARE SECTION ALUMINIUM
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ALL ELECTRONIC COMPONENTS

118 - 122 LONSDALE STREET, MELBOURNE, VIC. 3000, Australia Telephone 662 3506

Over 25 years of mail order service — right in the heart of the city!!

As well as our well known and respected over the counter service, we feature extensive mail order facilities.
Export orders are no problem — as our New Zealand, Greek, and Cocos Keeling Island customers have found!
These orders are quoted free of Sales Tax, and are despatched promptly and efficiently.

As double protection against orders going astray, parcels are sent either via Certified Mail, or insured, Security

Post Air Mail.

SAMPLE GOOD-OLD-FASHIONED SERVICE AND QUALITY COMPONENTS, ALL ELECTRONIC COMPO-
NENTS ARE AUSTRALIA’S LARGEST KITSET STOCKISTS, AND EVEN STOCK MOST EA, ETI, HE and AEM
PRINTED CIRCUIT BOARDS BACK TO 1967!!
WE ARE NOT A “FLY-BY-NIGHT'' MAIL ORDER COMPANY — WE STAND BY ALL OUR PRODUCTS AND
OFFER FULL MANUFACTURERS WARRANTY. AS OUR NAME SUGGESTS, WE STOCK A HUGE RANGE OF
COMPONENTS, AND CAN QUOTE ON JUST ABOUT ANYTHING ELECTRONIC!

HAVE A LOOK AT THESE BARGAINS:

GATES!! TRULY SEALED,
LEAD ACID, MAINTENANCE

FREE BATTERY!!

*MIL SPEC

*1200 DAY STORAGE

*50R 2.5 AH @bV

*360 INSTANTANEQUS SURGE AMPS
*8 YEAR FLOAT LIFE

*BUILT IN RELIEF VALVES
*200-2000 RECHARGES

*CAN BE DISCHARGED TO 0.8 VOLTS
$40.00 ea incl tax.

NOT SLEEVE BEARING

NOT BUSH BEARING

NOT ROLLER BEARING BUT GENUINE BALL
BEARING WITH STRONG DIE CAST FRAME
$37.50 inc! tax

88 mm or 75 mm

Guards and cords also available

DELUXE UNIVERSAL
NI CAD BATTERY
CHARGER AND METER TESTER

* Tests batteries
* "SAVES" standard batteries
* Accepts all standard sizes
* Full instructions
* Approved
$26.50 inc tax

SIMPLE MULTIMETER

* 2000 VvV

* USES ONE "'AA" BATTERY

* MIRRORED SCALE ONLY $14.50 inc
tax

UNIVERSITY MVA20

* 20 kQ/V — DC

"8 kQ/V — AC

- FUSE & DIODE PROTECTED
* 10 AMP DC $47.05 inc tax

UNIVERSITY MVA 22

* SAME AS MVA 20 BUT ALSO HAS 10
AMP AC RANGE $49.75 inc tax

. UNIVERSITY YF1100
* 32 DIGIT LCD
* TRANSISTOR TESTER
* HAND HELD c/w STAND
* 10 AMP DC $94.00 inc tax

MX 331 — AMERICAN QUALITY

" + 0.1% BASIC ACCURACY

* 10 AMP AC/DC

* DIODE TESTER

* 32 DIGIT LCD

“ AUTO DECIMAL POINT $265.00 inc

tax
LIMITED STOCK

i '
_ J o!ﬂ: |o. ‘ X » ’ LT
o .r “* P a .
o Sy
ETI 142

NO HOLDS BARRED
POWER SUPPLY

* 0-30 VOLTS

* 0-15 AMPS

* FULLY PROTECTED

* THE BIGGEST YET

$323.38




We at ALL ELECTRONIC COMPONENTS have earned our reputation through honest, reliable trading, and treat
all orders with enthusiasm and care — even down to Certified packing and post. Why not TRY and SEE!

KITSETS
GALORE —
HERE'’S A
COUPLE

AEM 4600 DUAL-SPEED
MODEM

* 300/300 BAUD

* 1200/75 BAUD

* COVERS MAJORITY OF POPULAR AP-
PLICATIONS

AEM 4600 DUAL-SPIED MODEM

WOULDN'T IT BE BEAUT
TO STRIKE GOLD ON
YOUR HOLIDAYS!

* 4 MODES

* VLF/TR DESIGN

* PRE-WOUND COIL

* GROUND BALANCE etc

$264.51

SICK OF REPLACING
POINTS REGULARLY?
ETI 316 TRANSISTOR
ASSISTED IGNITION

* Saves Points

* Reduces Consumption

* Can change back to original system
$35.00

< PN

EA TRANSISTOR ASSISTED
IGNITION

* SAVES POINTS

* REDUCES CONSUMPTION
* DIE-CAST CASE

* SIMPLEY!

$38.51
OPTO-ELECTRONIC ADD-ON ONLY
$20.29

NOT ONLY DO WE STOCK KIT BOARDS AND PANELS, BUT WE CAN FILL
YOUR REQUIREMENTS FOR INDUSTRIAL BOARDS, PANELS, PLATED-
THROUGH HOLE BOARDS, MEMBRANE SWITCHES etc . . . WE ARE ONLY

LIMITED BY YOUR IMAGINATION!!

Local customers — Ask our Rep to call to discuss your needs. Ph: 662 1381
MAIL ORDER SPECIAL OFFER

Order 1 or 100 items, just add $5.00 to total order to cover handling and delivery costs.

PLEASE PRINT

Please supply me with the following items: QTY TOTAL COST

GATES BATTERY (size) $40.00

EP88 COMPUTER FAN $37.50

WY108 BATTERY CHARGER $26.50

SIMPLE MULTIMETER $14.50

MVA 20 $47.05

MVA 22 $49.75

YF 1100 $94.00

MX331 $265.00

ETI 142 KITSET $323.38

ETI 1500 KITSET $264.51

ETi 316 KITSET $35.00

EA TAI KITSET $38.51
LE:\ OPTO ADD-ON KITSET $20.29

SUBTOTAL
POST/PACK $5.00
TOTAL
L1711 T ZP S O R
10 Te T RS U LR
TOWN/STALE . ... . ittt it e e iy [ e -2 R R
PERSONAL SHOPPERS MOST WELCOME
Building kitsets saves $$$ on commercial units — you don’t pay for the labour!!
General Radio Microwave Radar Pulse Industrial
Importers Sales Equipment Equipment Equipment Techniques Electronics Instrumentation




aem star project

thick. The boom is a length of 19 x 19 mm square-section
aluminium tubing. The elements, except the dipole, are all
secured to the boom with PK screws. The kit comes with all
the elements and the boom pre-drilled.

The driven element is quite cunning in its design. To
‘match’ 50 ohm cable to the dipole, we have employed a
“‘gamma match”. Its form is shown in Figure 6. This form
of matching is quite commonly used on lower frequency an-
tennas. The impedance at the centre of a dipole driven ele-
ment in a Yagi is quite low. The ‘gamma arm’ is ‘tapped’ out
along one side of the dipole to a point that gives a match the
50 ohms of the coaxial cable feedline. However, this ‘arm’
adds a little inductance in series, so a small capacitor is used
to ‘tune out’ this inductance.

The problem is, at UHF, the addition of the matching
paraphernalia unbalances the dipole driven element and the
beam does not perform properly. The solution is to shorten
that arm of the dipole to which the gamma match is attached.

The dipole driven element here is constructed from double-
sided, fibreglass substrate printed circuit board. A disc at the
end of the gamma match arm forms the required capacitance
with a disc on the opposite side of the pc board and the in-
ner conductor of the coax feedline connects to this. Figure
7 illustrates.

This month’s % Star Project » is from Dick Smith Electronics
who will be marketing kits through their stores and dealers; cat.
no. K6304, $39.95. Maii order enquiries to PO Box 321, North
Ryde 2113 NSW. (92) 888 3200.

AUTHOR! AUTHOR!

So you’ve written this great article.

Tell us all about it then!
Maybe you've developed a project you think
others might be interested in?

We'd like to hear from you!

Perhaps you'd just like to write in and comment
on the magazine, tell us what you think of it

and what you'd like to see us doing.

We're only too happy to hear from you!
(All bouquets gratefully accepted, brickbats next

door, please!)

Write to:

Roger Harrison

Australian Electronics Monthly
PO Box 289

WAHROONGA 2076 NSW

COAX

CAPACITOR FEEDLINE

"GAMMA'’ \
ARM _T|
—

‘TAP’

DIPOLE

centre line

Figure 6. A ‘gamma match’. The tap provides an
impedance match to the coaxial cable, but the gamma arm
introduces a small inductance. This is tuned-out by the
capacitor.

COAX

DISC ON BOTTOM
SIDE OF PC BOARD

‘GAMMA’ ARM

DIPOLE

| Il

DISC ON TOP SIDE
OF PC BOARD

-

THIS ARM SHORTER THANV
OPPOSITE ARM

Figure 7. General view of the driven element. The effect of
the gamma match on the operation of the dipole is
compensated for by shortening that side of the dipole.

Assembling the beam

Assembly of the beam is quite straightforward as the elements
and boom come pre-drilled. No measuring, cutting or drill-
ing is required! First, identify all the directors and the reflec-
tor. The reflector will be the longest 10 x 3 mm aluminium
strip. The 11 directors are all the same length. Determine
which end of the boom is which. The reflector is mounted
about 245 mm from one end, the leading director is right at
one end. Screw the reflector and all the directors to the boom
using PK screws.

To assemble the dipole driven element, a short length of
6.5 mm diameter coax needs to be attached. This should be
a high quality. relatively low loss type, such as RG223/U.
You'll need only 200-300 mm. The other end should be
terminated in a suitable connector, such as a BNC type.
Figure 8 shows how it’s done. To prepare the cable, expose
about 12-15 mm of the inner conductor and insulation. Undo
the braid, twist it around and lay it to one side. Don’t leave
any stray braid wires hanging around loose. The centre con-
ductor passes through the hole adjacent to the pad at the end
of the gamma arm and is soldered to the lone pad on the un-
derside of the board.
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15mm
CABLE PREPARATION

UNDERSIDE OF DRIVEN ELEMENT

o

C~e
T
SOLDER COAX

CENTRE CONDUCTOR
TO PAD

o

CABLE CLAMP

3x32mm BOLT COAXIAL CABLE

NUT —»

—_—
TO REFLECTOR

FLAT WASHER//" T
SPRING WASHER  \ 1

TO REFLECTOR

COAXIAL CABLE

PRINTED CIRCUIT g
BOARD

i

CABLE CLAMP

AN

N
SOLDER LUG SOLDER

TO LUG
*~1——BOOM

COAX OUTER SHIELD

Figure 8. General detail of the driven element assembly
showing also how the feedline is terminated.

DRIVEN ELEMENT

J
Z S\‘\ :/{‘GAMMA MATCH'

The driven element assembles to the boom as shown
(Figure 8), with the driven element track on the pc board up-
permost. Secure the cable with the cable clamp beneath the
rearward bolt, and solder the braid to the solder lug right up
close to the cable. This is achieved more easily if you ‘tin’
both the braid and the solder lug with solder first. Use a hot
iron with a medium diameter tip and work quickly. Try and
avoid melting the coax’s insulation. After you've completed
this, seal the coax and the joints against the ravages of the
weather by coating them liberally with a silicone sealant, such
as Selley’s ‘Silastic’. The copper track dipole can be protect-
ed by spraying with clear lacquer.

The short length of coax passes over the reflector and
should be secured to the boom with either insulation tape
or a plastic ‘zip-up’ cable clamp. Your feedline to the rig
should be terminated in a suitable connector and plugged
into the coax from the dipole via a suitable coupling joint.

Mounting

As vertical polarisation is predominantly used on the UHF
CB band, the beam should be mounted with the elements ver-
tical. So as to avoid a metal mounting mast (which is, natur-
ally, vertical) interfering with the operation of the beam, a
length of boom has been left behind the reflector. Thus, the
beam can be ‘cantilevered’ from the mast, as shown here in
Figure 9. It is quite light enough and short enough so as not
to ‘droop’ noticeably.

REFLECTOR
CLAMP l
—
{
MAST —» ’
FEEDUNE
Figure 9. How the beam is to be mounted.
SPECIFICATIONS AS MEASURED ON PROTOTYPE
No. of elements . ......... ... 13
Gain ....................... 12.5 dBi* (17.8 x)
Front-to-back ratio . . . ..... ... 16 dB (1/40th)
Beamwidth (‘top down’) .. ... .. 15° approx. (E-plane)
(‘side on’) 20° approx. (H-plane)

*Compared to an ‘isotropic antenna’ which theoretically radiates in all direc-
tions. Compared to a groundplane (a ‘real’ antenna), this antenna would
have a gain of about 11 dB (12.5 x).

to p.-86. P
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LITTLEDICK'S SUMMER

TQ‘GZ

il
g

SIZZLERS

SUMMER AT SEA 1S MORE FUN WITH ‘SAFETY'=

RADIO! - CLUBS,

*” MARINERS
— TUNE INTO VALUE!

% 27MHz MARINE HELICAL ANTENNA

wr GET A

SEAPHONE MARINE

What a bargain! One of our best
transceivers with $50 saving. Features
ALL international channels in the 156
— 163MHz band, switchable 25W
power output and Universal mounting
Seaphone service lets you make calls
from your craft. Cat 0-1401

Was 5449
ee—————

]
S

VHF HAND-HELD
TRANSCEIVER

Fantastic! Any O/d Salt can
have the security of VHF
marine without the budget
taking a dive. 12 channel
programming for full local
area lock-in PLUS re-
programming capability.
Switchable 0.5/2.5W power
output. High sensitivity
(better than 0.25uV) and
more. Being hand-held
(160x60x35mm), you can
take it anywhere: home or
in a life boat. Cat D-1404

399 75399
24-HOUR SAFETY MONITORING

MARINE RADIO
HANDBOOK —
this book could save

This is it! A whip antenna for glass, wood and cement boats
that doesn’'t need a ground plane, Low price includes mount-

ié\rgegtasgiuc;bli.a%rz%gaoted ground plane. 55450
SWORDFISH 27MHz HALF WAVE _—

Tough fibreglass half-wave — doesn't
need a metal ground plane. Ideal for all

hull types. Includes "any-which-way' base V’o"/ s 6 7 50
/f

with quick release lever. With mounting &
hardware. Cat D-4071

VHF MARINE WHIP FOR 156MHz

Be a winner! You won't lose with this - -
ideal for our 'Seaphone’ unit (D-1401)
Complete with 'any-which-way' base.
HORNET I
MARINE AM/SSB

great antenna. Suits most radios — ~
Cat D-4016 s 6 750
@

your life!

The mariner's mate! All the
scuttiebutt about select-
ing, fitting and using marine
radio; rescue organisations.
Includes maps, charts and

times of monitoring stations.
Cat B-9604

SR IS5

SEAWASP 27MHz

MARI IV /RIVE
WOW! Just the trick for in-shore boating — with
access to all CB frequencies. Plus a host of
features. Squelch control, RF gain, channel selec-

tion control, CB/WX switch, RF Power/"S” Meter
and more! Excellent value and safety.

Cat D-14

199

Includes 2 VHF

2

weather channels -ﬂ

(Rec only) Too!

YACH
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lin 5 h
anywhere! an

Xterna)
ant
UM power 1@ for

Fantastic! Our Hornet is a real high-flyer with full 27MHz
(expandable) marine band, local AM plus SSB for extra
range. And it's so versatile — doubles as a PA with
optional horn. Features noise limiter and blanker, LED
display. CatD-1716

5299

TUNE THAT SET!
SWR/POWER METER
Suifable for 27MHz Marine

Built-in strength field facility
indicates precise antenna
radiation, other RF energy
measurement. SO-239 soc-
kets for permanent antenna
line placement. Cat Q-1350

52 475
OR

3L-1125

TE

Only $10 if purchased
with Hornet Il (Cat
D-1716)



POCKET
>, COoMII

HAND-HELD 3CH. .
1WTRANSCEIVER 2W 3-CH. UNIDEN CB -

..forsome more power ... andeven more power

3W3-CH.CB

One of the most advanced Medium powered CB

,.\\',
S

R communication!
N

distances: for

()
i . Great for weekend
HORT RANGE ) exptorers! It's light, com-
CB £ pact and features the

Really affordable

" Eftfective over short

bushwaking/safety chan-
nel 27.620MHz. A real life-
saver in emergency
situations. CatD-1102

2W hand-held transceivers
available! Gives that extra
range when you need it

tals. Great features: squelch,
battery strength LED and

!
e

most. With channel 14 crys- ‘

that could get you out
of a 'heavy’ situation.
Fitted with charnet 14
crystals, others left
free for your favourite

channels.Great Value!
CatD-1106

construction sites.

Cmo-m sporting teams, etc. s
GETTWOFOR $20 $§ 95
SAVE $5.90

l..5119 ©*129

"AND NOW CBs FOR YOUR CAR, TRUCK OR CARAVAN (or home — with suitable power supply M-9545: $54.95)

K40 MINI AM
With Full Power

40-CH. ‘MIDLAND’
77-001

Compact! Powerful! Ideal for small

WOW! Even on a strict budget you can cars. cramped trucks — wherever
enjoy CB action. But don't let the ultra- space is limited. Packed with the best
small size and low price fool you. Delivers features: signal strength meter,

legal maximum power on ALL 40 chan-
nels. With mic. CatD-1443

DOC Approval No.
249A049

*409 *135

The pick of the crop! UHF communication that's
as clear as country air. Backed with superior
features: squelch. duplex repeater. RX/TX LEDs
and more. So good, even
a city-slicker will love it.

LED channel display and more.
more. CatD-1445

DOC Approval No. 249A046

HORNET ||
40-CH. AM/SSB

Just great! Hornet Il proves you don't

have to pay more for quality. Features

channel and mode selectors, noise

blanker/ANL switch, squelch, RF gain,
clarifierand much rnore.CatD-1710

DOC Approval No. 243A006

TRUCKIES & CLUBS/
OWNERS — GO FURTHER!

GreatRange of Antennae!
Complete from $28.50

Check our range' DSE have an
antennato suityour needs and
budget Likethe 27MHz gutter
grip brilhantreception easy
instailation shpsoatocarsra.n
gutteriCat D-4411; Only $2€ 95
PLUS a selection of magnetic
hefical. whip and base antennae

CatD-1806

LISTEN TO THE

CONFIDENTIAL BANDS!
HX-2000 HAND-HELD SCANNER

WOW! Compact, go- .
anywhere unit'eavesdrops’'on
all the action. Take it with you:
inthe car. to the office. Has
many base station features,
including priority, scan and
search. CatD-2815

*449

MX 4000 ‘MOBILE’ SCANNER

Hearit! News asitactually
happens while you're driv-
ing ... avoid traffic hazards,
delays. Covers 20chan-
nels — all programmable
— including 800MHz and

375

YOUR NEAREST STORE
IS LISTED ON P108.

air. Loaded with features: CatD- 2818
priority, scan and

searcher,LCD s

frequency display

and more

BIG DADDY SCANNER!

YAESU FRG-9600 UHF/VHF

Thisisit! The BIG ONE!
Covers UHF/VHF,
AM/FMand SSB. Hear
any type of broadcast:
police. military. airand
hams. 100 keypad
programmable
memory takes you
through 60-to-
905MHz continuousty.
Features 7 tuning/
scanning rates output
jacks. CatD-2825

*799

Don't be fooled
by imitations!

KEEP IN TOUCH WITH OVERSEAS WITH DSE

WORLD RADIO RECEIVERS ...

FRG-8800 HF RECEIVER
Yaesu — arespected
name in communications
And DSE offers this
superb Yaesu HF receiver
with a hostofimpressive
features There are 10 budt-
inmemaories. digital tre-
quency entry and manual
tuning. a S/SINPO graphic
mngicator ang much more'
Plus CAT contrel and VHF
capavihity

PORTABLE
9 BAND RADIO

Anenthusiast's delight!
Tunesinto AM. FMancup
10 7 SW bands withinthe
5.95 ang 21.75MHz range
Offers superior selectivity
and sensitivity Ceramic
filter cuts interference

YAESU FRG-8800
(short-wave only)

Arealgoer' Power and
performance to hear the
wortdinyour living roor:
With CAT capabifity. 10
memories. S/SINPO
graphic indicator. dual 24
hour clock and more

Covers 2 — 30MHz
CatD-2821

125

MULTIBAND AM/FM
/SW 1.2.3.4.

Greatintroguction to SW
listening And with the
FREE stereo headphones
1t s sensational value' Tune
nto local AM/FM stations
PLUS 4 SWbands Pro-
vides engdless hours of
enjoyment

Lo il

i
A

C s WAS

Yo SR 79

59

CaiD-2835

VHF CONVERTER

FORFRG-8800s

Add versatiity to Yaesu
FRG-8800recevers(Cat
0-2820 2821) Coversftre-
quencyrange 1108 -
174MHZz Fiis neatly inside
receiver Withownteles
copic antenna Ca:D-2823

SANGEAN ATS-803
MULTIBAND RADIO

It sgottheiot' More
features than even the
mostcrincal enthusiast
could demand Tune into
AM FMoranyofthe 12
SWbands by erther girect
frequency key-in. auto or
manual scanning  FIVE
tuning functions in ail
Adjustaudio withtreble
angd bass controls to sust
personaltastes Features
sleep button. RF gain con-
trol ang much more
CvD-233-

‘329

WORLD RADIO/TV
HANDBOOK

A handyreference book
every enthusiastshould
have' Acomprehensive
listing of valuable informa.
non frequencies of lorg
medium and shortrange
broadcasters. charts. ang
more

CatB-2086

L
3259

B.094/CW
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DT-845A (21 Ranges) —
DT-850 (27 Ranges)

DISPLAY
a. Numerical Display: 3.5 digit + LCD, maximum
reading 1999.
b. Unit and Sign: V, KQ, ==, BATT, AC, DH, —
RANGE SELECTION: Auto ranging on Volt and
OHM

POWER SUPPLY: Two 1.5V Batteries, type LR-44
or SR-44

LOW POWER OHM RANGES: for in-circuit res-

istance measurements at voltage levels below 0.3

PD-1800

DIMENSIONS: 163 X 19 X 28 mm

Accessories:

battery (LR44,1.55V) x2
hard cover case
instruction manual x 1
test leads x1

{Accurecy)

Model DT-710 uiERureey)

DC Voltsge 2,000mV, 20V, 200V,

X1 ACVohage 2000mV,20V, 200V,

DT-850
DT-845A

Display: 3% digit LCD, 10mm Height
max. indication 1999
Overrange Indication: "1’ at the highest digit
Polarity: "—" sign automatically
Sampling Time: 0.5 second
Operating Environment: 0°c 40°C, less than
80% R.H.
Storage Environment: —20°C 60°C, less than
70% R.H.
Power: DC 3V, 2 pcs UM-3 (AA Size) battery
Battery Life: 500 Haurs tyoical
Low Battery Indicator: ‘B’ sign for warning
Dimensions: 160(L) x 80(W) x 31(H) mm
Weight: 210g (190g without battery)
Accessories: test leads, 1 pair
UM-3 battery, 2 pcs
Spare fuse {0.2A), 1 pce
Instruction manual, 1 pce

DT-710
Display 3-1/2 digit
/ LCD max reading
of 1999
JIR'"" Augo-ranging
Polarity Automatic no
indication for
polarity, minus (-) sign
for negative polarity,
Low battery indication
| "B’ mark is
[ displayed when
| the battery
voitage drops
below operating
voitage
| Power Supply
LR-44(1.55V) x 2
Overioad protection
Max 500V DC or

MAax 400v

{MZT - ] ?c soov)nms
Lt Voltage
kAl Max 400V DC or
AC 400V RMS
(Resistance)
Resistance 20002, 2,000, 20k,

200k §2, 2,000K2
(Accurscy) $2% rdg t2 dgt

Continuity Ohms of test circuit
Check 20002 £ 1092

400V
$2% rdg 2 dgt

400V
$3% rdg 5 dgt

BENELECG..

1 Greville St. Randwick NSW 2031 PHONE: (02) 665 8211




oM BENELEC MULTIMETERS

-

500
Display LCD max. indication 1999 y
Overrange Indication: 1" or “—1"* ‘
Polarity: ="' indication automatically DT 1 OOD
Input Impedance: 10 Meg 2
Operating Temperature: 0° ~ 40°C, 80% R.H.
Power Requirement: DC 3V, 2 pcs. UM-3 battery
Battery Life: 300 hours typical
Dimensions: 145(D) x 82(W) x 28(H) mm
Weight: 180g, excluding battery
Accessories:
Safety test leads, 1 pair
UM-3 (1.5V) battery, 2 pcs e 2

( e / s q £us
L]
— 07:&;5‘ s

LC.splay: LCD max. indication 1999
Overrange Indication: 1" or "'—1"*
Polarity: ""—" indication automatically
Input Impedance: 10 Meg 2
Operating Temperature: 0° ~ 40°C,
80% R.H.

Power Requirement: DC 9V,

006P battery

Battery Life: 200 hours typical
Dimensions: 160(D} x 84(W)

x 26(H) mm

Spare fuse (0.2A), 1 pce
Instruction manual, 1 pce

Weight: 200g excluding
battery

General Specifications:

eDisplay LCD 4 1/2 digits reading of 24999 frequency (99999) and annuncia
tors

e Range Auto or Manual Ranging

e Polarity Automatic no indication for positive polarity, minus (-) sign tor
negative polarity

e Sampling 2 ~ 5 times/s

@ Over range indication “OL " mark indication

e Low battery indication  "BT' mark 15 displayed when the battery voltage

drops below operating voltage
o Catibration’ 1 year for specified accuracy
o Battery ife  Approx 50 Hours {Manganese Battery)
Approx 100 Hours (Alkal Battery)

o Power supply 9V Battery or AC Adaptor {Option)

e Double fuse 250V 0 5A. 600V 4A (DT-4500) or 250V 4A (DT-4600)

®Size 177{L) x BBIW) x 43(H} mm

e Weight Approx 360g

® Accessores . . . . . instruction Manual 5 5 ao @ 1
Battery {6F 22) : 1
Safety Test Lead 1 se1
Spare Fuse {0 5A/250V) : . 1

Relative Test (Manus! range)

Ranges: DV V, AC V, DC Current, AC Current, Resistance.

Disptayed Value: Measuring value {Dx)--Relative value (Ds)
When the REL button is pushed, the input applied at that time is stored as a ZERO reference point.
Subsequent readings display deviations from the reference point.

Data Hold

Ranges, Functions: DC V, AC V, DC Current, AC Current, Resistance, Diode, dBm, Temperature, (DT-4600),

Relative (DT-4500)

Peak Hold {Manuail Range) Temp Test  (°Cor °F reading)
Ranges, Functions: DC V, AC V, DC Current,
DT-4500 only AC Current, Temperature. Sensor: K type sensor
Accuracy: {Each range accuracy) t (2% + 100 dgt) Measuring range: ~-50°C ~ 1200°C or —~58°F ~ 2192°F
Temperature: 1 dgt Resolution: 1°C or 1°F
DC Acquisiiton Time: 5ms Accuracy: $0.5%13 dgt ( C)
AC Acquisition Time: 250mS 10.5%15 dgt (°F)

UniVolt




aem star project
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A variety of suitable mounting methods may be used. A
U-bolt and clamp, commonly used to mount TV antennas,
is one way, but requires drilling the boom, weakening it and
encouraging corrosion. A better method is to use a special
U-clamp, as shown in Figure 10. These clamps will be sup-
plied with each kit. It will fit 40 x 40 mm square masts (i.e:
dressed timber) or round-section mast of 40 mm diameter.
The two thumb screws securely clamp the boom and mast
together. The thumb screws, in turn. are secured by the lock-
ing nuts.

See that the boom sits horizontal once it's secured. If vou
so require, the antenna may be horizontally polarised by rotat-
ing it 90 degrees so that the elements are horizontal.

Feedline

As mentioned at the beginning. the feedline is an important
consideration in station system performance. Hence. the best
quality low-loss coax vou can afford is recommended. In ad-
dition. vou should keep the line length as short as possible.
consistent with getting the antenna as high as practicable.
Don’t put the antenna mast 100 metres away from the rig’s
location. put it as close as practicable.

CLAMP BRACKET

MAST
(round or squore)

-~ g

If vou have a substantial run of feedline between the an-
tenna and the rig. you'll have to spend proportionately more
on the feedline to keep the losses down. The larger diameter
cables have less loss than the common 6.5 mm cables {(such
as RG58). If vou have to use any length of 6.5 mm cable, get
a low-loss type and use the shortest possible length — prefer-
ably less than 300 mm.

Andrews FHJ4 is a solid (i.e: not flexible) line with very
low loss at 477 MHz and relatively high cost as a conse-
quence. Special connectors are required and are not easily
fitted. Consider FH]4 as the 'Rolls Rovce’ of cables. Belden
9913 is a semi-flexible coax that comes highly recommend-
ed and standard "“Type N' connectors can be fitted. If vou
have a run of less than ten metres, then RG213 may be used
as it's quite economical. but 9913 would be better.

Rotators

Any light to medium duty rotator may be used for ‘aiming'
this beam. The height of unsupported mast above the rota-
tor should really be no more than a metre. A length of flexi-
ble cable should run between the antenna and the main
feedline with some slack to allow rotation without straining
the feedline. A

ANTENNA BOOM

(round or square)

SECURING
NUTS .

CLAMPING THUMBSCREWS

Figure 10. The beam is secured to the mast with this
specially-designed U-clamp. Note that either round or
square-section mast may be employed.
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WE HAVE ALREADY seen that the ionosphere varies with
height, or altitude, ranging from the D layer at 50 to 90 km
up to the F layer at 200 to 600 km. The fact that the ionosphere
is created by the sun immediately suggests that it will vary
with time of day, season and position on the surface of the
earth. In fact, its variation is very similar to the air tempera-
ture which weather forecasters predict.

Generally speaking, the electron density in the ionosphere
is greatest in summer, in the middle of the day and near the
equator. This simple picture is not quite true as we shall see,
but it will suffice for the present. The ionosphere also varies
significantly with solar activity, as the amount of UV radia-
tion from the sun waxes and wanes every eleven years or
s0. We shall consider the variations of the ionosphere in some
detail because the frequencies available for HF communica-
tions have the same variations. The five main variations are
illustrated in Figure 4.1.

VARIATIONS OF THE IONOSPHERE

1. DIURNAL (throughout the day)
® Variation with solar zenith angle

2. SEASONAL (throughout the year)
3. LOCATION (geographic & geomagnetic)

4. SOLAR ACTIVITY
® Solar cycle & disturbances

5. HEIGHT (different layers)

Figure 4.1. The five main variations of the ionosphere
which must be taken into account in order to predict HF
communication conditions successfully.

Diurnal variation

The word *diurnal” simply means *“‘throughout the day"". The
diurnal variation of the critical frequencies of the D, E and
F1layers is very simple. These layers are not there at night,
and during the day the critical frequencies depend almost
exclusively on the zenith angle of the sun.

The zenith angle of the sun (or any other object in the sky)
is the angle between the observer to the position directly over-
head (called the zenith) and a line from the observer to the
sun — see Figure 4.2. If the sun is vertically overhead, the
zenith angle is zero, whereas at sunrise and sunset it is
around 90°because the line from the observer to the sun is

more or less horizontal. Because the surface of the earth is
ZENITH

VERTICAL G

ZENITH
ANGLE e

ICENTRE OF EARTH
Figure 4.2. The zenith angle of the sun is the angle
between the line to the point directly overhead of the
observer (the zenith) and the line to the sun.

Radio Communicators Guide. Part 4

curved, it is a little messy to work out the zenith angles, but
we do not need to worry about that here.

At midday on September 23 and March 21 (the equinox-
es), the sun will be vertically overhead of an observer at the
equator and the zenith angle will be zero. At midday on De-
cember 21, the sun will be vertically overhead at the Tropic
of Capricorn, while at midday on June 21 it will be vertical-
ly overhead at the Tropic of Cancer.

We have belaboured the zenith angle because once we
know it, or can estimate it, we can work out a pretty good
estimate for the critical frequencies of the E and F1 layers.
If the zenith angle is called “Z"" and the level of solar activi-
ty is described by the sunspot number “R”, then the critical
frequencies for the E and F layers, foE and foF1, are given
approximately by:

foE = 0.9[(180 + 1.44R) cos Z]'¥ MHz e 41
and
foF1 = (4.3+0.01R) cos®2 Z MHz. v 4.2

These are empirical equations which fit the observations
of foE and foF1 fairly well, and are included here mainly to
illustrate how values of foE and foF1 may be calculated in
practice. They are not as complicated as they may first ap-
pear — many simple electronic calculators can do the work
for us without too much hassle. We do not even have to know
what a “COS” is, since we can just press the COS button on
our calculator. Actually, COS is a handy thing to know about
because we shall encounter it again when we work out the
relation between a critical frequency and the maximum fre-
quency that can be used on a given circuit. The COS (short
for COSINE) of an angle “*A” in a right-angled triangle (see
Figure 4.3) is defined as the ratio of the lengths of two sides:-

COS A = XY/YZ. e 4.3
For example, cos 0 = 1, because the triangle collapses to

a horizontal line and YZ = XZ. Again, COS 90 = 0, because
the triangle collapses to a vertical line and ZX = ©.

XZ Y Y
COS A =
YZ
Y
A A AN—]
4 X 2 X Z /‘ X

For angles very near 90° For very small angles

Xz
Xz _ 0 COSA = =
COSA= """ " =09 vz ~
vz~ vz
ANGLE  COSINE
0° 1
30° 0.866
a5° 0.707
60° 0.5
90° 0

rigure 4.3. The cosine ot an angle A in a right-angled
triangle is defined by the ratio of the length of the side
adjacent to the angle, and the hypotenuse of the triangle.
The hypotenuse is the longest side of the triangle and is
opposite to the right angle.
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The number 1/4 (= 1/2 x 1/2) outside the square brackets
in equation 4.1 tells us to take the square root twice, once
we have calculated the value of the term inside the brackets.
Most school-level calculators also have a square-root button.
When Z = 90 degrees, and R = 0 for low solar activity, we
have

foE

0.9 [(180 + 0) x 0]/
=0

In other words, foE is zero at sunrise and sunset. When
Z = 0 and the sun is vertically overhead, for R = 0, we have:
foE = 0.9 ((180 + 0) x 1)1/4
0.9 x 3.66
= 3.3 MHz.

We do not have to worry very much about calculating foF1
because the F1 layer is not very important for HF communi-
cations. The calculation is a little messier, which is another
good reason for ignoring the F1 layer here, although the in-
terested reader may like to take advantage of the y* button
which many calculators have.

The F1 layer is, of course, taken into account in full predic-
tion systems. Under some conditions, such as at high lati-
tudes and during ionospheric storms (which we shall deal
with later), the F1 layer becomes more important than the
F2 laver.

Table 4.1 gives some values of foE and foF1 for different
levels of solar activity and for different solar zenith angles.
Figure 4.4 shows (among other things) the diurnal variation
of foE and foF1 for Canberra, Australia, for two seasons and
two levels of solar activity. While easy to calculate, foE and
foF1 are not as important for HF communications as foF2,
the critical frequency for the F2 layer. Unfortunately, foF2
is not easy to calculate, as we shall see later. However, foF2
also displays diurnal, seasonal, latitudinal and solar cycle var-
iations, and it is these which are of interest in this article.
These variations are illustrated in Figure 4.4, along with those
of foE and foF1, and in Figure 4.5.

The diurnal variations of foE and foF1 are more or less
what we would expect, the critical frequencies reaching their
greatest values at noon. The F1 layer shows up as a separate
layer only during the day, from about an hour or two after
sunrise to an hour or two before sunset. The E layer does
not completely vanish at night, usually staying at around
foE = 0.4 MHz. However, such low critical frequencies are
difficult to observe and have little consequence for HF com-
munications, so we shall assume that foE drops to zero at
night.

The diurnal variation of foF2 is often rather complicated.
It reaches its lowest value just before dawn, recombination
having eaten away at the electrons all night. Then the sun
comes up, and foF2 rises rapidly as photoionization starts
creating a supply of free electrons again. The F2 layer differs
from the E and F1 layers in that it survives the night, albeit
in a somewhat depleted state. This fact, together with the fact
that the critical frequencies are highest in the F2 layer, makes
the F2 layer the most important layer as far as HF commu-
nications are concerned.

Seasonal variation

The ionosphere varies throughout the year, partly because
the solar zenith angle has a seasonal as well as diurnal varia-
tion, but also because of changes in the neutral atmosphere
from which the ionosphere is created. In the winter, the
zenith angle at noon is always greater than the correspond-
ing angle in summer. We would therefore expect the criti-
cal frequencies of each of the layers to be greater in summer
than in winter. This is found to be the case for the D, E and

LOCATION LAT. LONG. HOUR Ri12° Z cos(Z) foE fofF1

LONOON 51.0 0.0 8 0.0 741 0274 24 33

51.0 0.0 8 100.0 741 0.274 28 41

51.0 0.0 12 0.0 524 0.610 2.9 39

51.0 0.0 12 100.0 52.4 0.610 3.4 48

51.0 0.0 16 0.0 7ALES) 0.317 25 3.4

51.0 0.0 16 100.0 7155 0.317 2.9 4.2

MOSCOW 55.0 37.0 8 0.0 721 0.307 235 3.4

55.0 37.0 8 100.0 721 0.307 2.8 4.2

550 37.0 12 0.0 56.5 0.551 2.8 38

55.0 37.0 12 100.0 56.5 0.551 33 4.7

55.0 37.0 16 0.0 77.0 0.225 23 3.2

55.0 370 16 100.0 77.0 0.225 2.6 3.9

NEW OELHI 29.0 77.0 8 0.0 65.0 0.422 27 36

29.0 77.0 8 100.0 65.0 0.422 31 45

29.0 77.0 12 0.0 30.4 0.862 3.2 42

23.0 77.0 12 100.0 30.4 0.862 3.7 551

29.0 77.0 16 0.0 647 0.428 2.7 36

23.0 77.0 16 100.0 64.7 0.428 3.1 4.5

NEW YORK 41.0 74.0 8 0.0 711 0.323 285 3.4

41.0 74.0 8 100.0 74l 0.323 P 42

41.0 74.0 12 0.0 42.5 0.737 3.1 4.0

41.0 74.0 12 100.0 425 0.737 35 5.0

41.0 74.0 16 0.0 66.6 0.397 2.6 3.6
41.0 74.0 16 100.0 66.6 0.397 3.0 4.4 |

SYONEY -34.0 151.0 8 0.0 655 0.415 26 3.6
340  151.0 8 1000 655  0.415 3.1 a4 |

-340 151.0 12 0.0 325 0.843 3.2 4.2

-34.0 151.0 12 100.0 325 0.843 37 581

-34.0 151.0 16 0.0 63.7 0.443 274 3.7

-34.0 151.0 16 100.0 63.7 0.443 31 4.5

TOKYO 36.0 140.0 8 0.0 65.0 0.422 27 3.6

36.0 140.0 8 100.0 65.0 0.422 31 4.5

36.0 140.0 12 0.0 37.6 0.792 3.1 4.1

36.0 140.0 12 100.0 376 0.792 3.6 531

36.0 140.0 16 0.0 69.2 0.354 25 3.5

36.0 140.0 16 100.0 69.2 0.354 ) 4.3

EQUATOR 0.0 0.0 8 0.0 62.2 0.467 287, 37

0.0 0.0 8 100.0 62.2 0.467 3.2 4.6

0.0 0.0 12 0.0 2.5 0.999 33 43

0.0 0.0 12 100.0 2.5 0.999 38 53

0.0 0.0 16 0.0 57:9; 0.532 28 3.8

0.0 0.0 16 100.0 579 0532 33 4.7

*Sunspot number

TABLE 4.1:

The values of the critical frequencies of the E and F
layers, foE and foF1, for March at 08, 12 and 16 local
time, for low (R = 0) and high (R=100) solar activities,
and for seven locations. Also listed are the zenith
angles, Z, and their cosines, cos(z).

F1 layers, but not for the F2 layer at mid-latitudes.

The fact that foF2 at midlatitudes is greater in winter than
in summer is known as the midlatitude seasonal anomaly.
Figures 4.4 and 4.5 show how the critical frequencies foE,
foF1 and foF2 vary with season. January is mid-summer at
Canberra and mid-winter at Manila, while June is mid-winter
at Canberra and mid-summer at Manila. Note that Manila
is a low-latitude station, whereas Canberra is a mid-latitude
station.

Latitudinal variations

As with the seasonal variation, part of the variation nf the
jonosphere with position on the earth, particularly latitude,
is due to the variation with solar zenith angle. Once we get
out of the tropical zone between the Tropics of Capricorn
and Cancer, the solar zenith angle can never be zero, and
for a given time of day increases as we go towards the poles.

However, even when this effect is taken into account, the
ionosphere is found to have considerable variation with lati-
tude. The extreme cases of the equatorial and polar
ionospheres are found to bear little resemblance to each
other, as we shall see shortly and in later parts. Matching
panels of Figures 4.4 and 4.5 may be compared to determine
the variations of the ionosphere from mid to low latitudes.

Variations from day to day
Just as the air temperature varies from day to day, so does
the ionosphere. Our knowledge of the ionosphere is not yetp
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TYPICAL MID-LATITUDE STATION — CANBERRA (35°S)
SOLAR MAXIMUM
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Figure 4.4. Variations unuuy.iout the day of the critical activity, and that the winter values of foF2 during the day
frequencies of the E, F1 and F2 layers, foE, foF1 and foF2, at high levels of activity exceed the summer values. The
for Canberra for summer (January) and winter (June) and latter phenomenon is known as the mid-latitude seasonal
for two levels of solar activity (high, 1958; low, 1964). Note anomaly. Critical frequencies are significantly higher at
that there is no F1 layer for winter at high levels of solar high levels of solar activity.
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Frequency (MHz)

Frequency (MHz)

Figure 4.5. Variations throughout the day of the critical
frequencies of the E, F1 and F2 layers, foE, foF1 and foF2,
for Manila for summer (June) and winter (January), and for

TYPICAL LOW-LATITUDE STATION — MANILA (13° N)
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on’t mi rtunitydo win ateally top-line scanner — this Yaesu
FRG-9600 scanner from Digh Smith Electronics. It has many functions
and features not seen on oth@ scannéts — especially the ability to receive
single sideband (SSB) signal& In re#lewing the FRG-9600 in the Sep-
mber ’85 issue of AEM, Roger H 'ison said:

\‘‘The FRG-9600 is a'well-theught-out unit, easy to use
with facilities and f@atures that will appeal to many
ether newcomers t on the VHF/UHF spec-
r ‘old hands’.”’

!
Smith Electronics, in conjulietion with Australian Electronics Month-
offering a Yaesu FRG-9608 scanngr as the prize in this simple
The unit provides contiluous caverage from 60 through 905
MHz and features 100 memory ch@nnels. reception modes are provid- |
wide, plus SSB (unique to!

ated, while listening to other channe
ed on the different reception mod
brated. The large display shows frequeficy or ti
esfent readout along with a channel and mode

ighal strength meter. A special featurg i ning knob, which'
(MBdex switch, but the unit can also i A
Bel-step keys. The FRG-9600 can be gpti
¥oesu’s CAT interface system. It o
iply and may be bench (base) or

ou have to do is complete the
ds or less what it is about the Ya

'H $729

on a 7-segment
play, plus a digi-

|

YAESU

- =" -
1w~ ]

L=

L UEn NS e

You may enfer a5 many times as you wISh, BT you MUST o%e 2 éeoaia!;ry_ﬁnm Tor each entry ang Herune%)

month and page number cut from the bottom of this page You must put your name and address on the entry formj
A | and sign it where indicated That 1s. photocopies are acceptable but an onginal month/page number from a copy
0 of this month’s magazine must accompany each entry form. Please read the contest rules carefully, espectally if send<
end your e ing multiple entries
- The winning entry will be drawn by the Editor. whose decision 1s final, no correspondence will be entered into regard-
0 ing the decision. t
FR v .600 SCAN N Winners wilt be notified by telegram the day the resuits 1s declared and the winner's name and contest results pub<
H "OﬂlCS Mo listed in the next possible tssue of the magazine
0 LA = RULES Contestants must enter thew names and addresses where indicated on each entry form  Photostats o clearlyl
i 3 hroonga 4 ( wntten copres will be accepted. but if sending copres you must cut out and include with each entry an original page|
1 number and month cut from the bottom of the page of the contest This contest 15 invalid in states where local laws!
proibit entries Entrants must sign the dectaration accompanying the contest that they have read the above rulesl
and agree to abide by thew conditions
CLOSING DATE OF THE CONTEST s the a5t mail of January 31, 1986. Entries recewed within seven
| days of that date will be accepted if postmarked prior to and mcluding the date

e L X

\ 5 3

E Q1: What reception facility is unique to the Yaesu FRG-9600? g Now tell us in 30 words or less what it is about the FRG-9600
IR e that attracts you:
QZ: Does the FRG-QGOO employ t’iple or double convers'on' o, both? .......................................................
B e R T
Q3: Who first imported Yaesu equipment into Australia in the early ... . .. ..
L . o D R P o
R e 0 ¢ - 01 ok T TR e
Q4: About how long has Dick Smith Electronics been selling Yaesu P
equipment?
RN - ST 13 o O e eem——— v
Q5: What is the minimum tuning step of the FRG-9600 and in Postcode
what mode? | have read the rules of the contest and agree to abide by their conditons:
A o p R R e e TR T W Signed
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good enough to allow us to understand why it varies from
day to day, except in a general hand-waving sense in which
we attribute the changes to changes in the flux of EUV radi-
ation from active regions on the sun, to changes in the neu-
tral winds blowing in the atmosphere, and to changes in the
electric currents flowing in the ionosphere. Because of this
and because in practical HF communictions it's usually not
necessary to worry too much about such details, we can ig-
nore the day-to-day variations to a large extent and work in
terms of the average behaviour of the ionosphere for the
month, at each of the 24 hours of the day.

In a 31-day month, there will be 31 observations of foF2,
say, at a particular hour. A very good representative value
of these 31 observations is the value which is exceeded on
15 days, and which itself exceeds the values observed on the
other 15 days. This is called the median value. We would also
like some estimate of the range of observed values about the
median. If the median is 10 MHz and the individual values
range from 5 to 20 MHz, the median does not tell us very
much since the range covers most of the HF band. If,
however, the range is from 8 to 12 MHz, we can never be
more than 2 MHz out if we take 10 MHz as the value of foF2
for every day of the month at the hour considered.

In practice, we represent the range of values by the third
lowest and third highest values. The third lowest value is ex-
ceeded on 28 days or approximately 90% of the month, while
the third highest value exceeds the other observations for 90%
of the month*.

The value exceeded for 90% of the month is called the lower
decile {(lowest 10%), while the value exceeded for 10% of the
month is called the upper decile. In the same sense, the me-
dian is the 50% decile.

Table 4.2 illustrates how the median and decile values are
deduced for one set of foF2 observations. This set of obser-
vations is just one of the 24 sets of observations for Canber-
ra, Australia, for midnight in December 1980. Figure 4.6
shows the complete 24 x 31 observations, with the values
of the median and deciles at each hour. The diurnal and
seasonal variations illustrated earlier in Figures 4.4 and 4.5
in fact correspond to median values of the critical frequen-
cies. Figure 4.6 also shows that on some days foF2 is much
lower than on the remaining days. These are called disturbed
days and happen when the sun becomes disturbed, as we

foF2 Canberra December 1980
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RrFr——T— 7 T T 7 T 1 T 1 § 1 1y 1 1 1 v T T
Frequency (MHz)
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~ Measured value for one day and one hour
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Upper decile, median and lower decile

87 71 91 91 84 94 89 89 84 89
86 87 72 86 79 86 72 79 92 43
43 87 84 87 90 94 82 80 90 80
92

31 daily values of foF2 recorded at midnight in Canberra in
December 1980. Frequency unit = 100 kHz.

94 94 92 91 91 91 90 90 89 89
89 87 87 87 87 86 86 86 84 84
84 82 80 80 79 79 72 72 71 43
43

Same set of foF2 values rearranged in order of decreasing value.

“.

<— Upper declle = value exceeded 10X of time

ess’ 4— Median = value exceeded SOX of time

i <— Lower declle = value exceeded 90% of time

Frequency In MHz
@
1

XX <«— (Magnetically disturbed perlods)

Histogram of the daily fof2 voliues

TABLE 4.2:

The decile and median values of the 31 values of foF2
observed at Canberra in December 1980. The data are
first arranged in decreasing order. The values exceeded
on 3 days (upper decile), 15 days (median) and 27 days
(lower decile) are then determined by counting through
the ordered array of values.

shall see in a later part.

The use of this statistical description of the ionosphere
reduces from 31 to three the number of parameters {or quan-
tities) necessary to describe the behaviour of the ionosphere
at a given hour of a given month at a given location. This
10-fold decrease is a very useful reduction in the enormous
amount of data required to describe the ionosphere and all

its variatinns.
» — continued next month

*We wil} not worry about the details of what happens when several
values are equal, or when there are 30 days in the month. The ideas
are the same.

Figure 4.6. The variability of foF2 at a typical mid-latitude
station, Canberra, for December, 1980. There are 31
observations at each hour, except for the occasional
equipment failure. The solid curve is the median curve —

at each hour, 15 points lie above this line while 15 points
lie below it (or on the line). The upper dashed curve is the
upper decile curve, and there are three points (10% of 31)
lying above the curve, corresponding to the highest three
observed values of foF2. The lower dashed curve is the
lower decile curve, and there are three points lying below it.
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e
% TEST INSTRUMENT CENTRE
V‘ FOR YOUR LABORATORY — WORKSHOP — HAM RADIO|
SHACK — HOBBY — WE STOCK FAMQOUS BRANDS:
® OSCILLOSCOPES e FREQ. COUNTERS @ DIGITAL & ANALOG
MULTIMETERS @ LCR METERS @ SWR & RF POWER METERS @
PANEL METERS, etc.

KIKUSU] COS5020-20MHz 2 race |

PC BOARD |
SERVICE !

If your local retailer or board manufacturer '

is unable to supply you an AEM board, we are
carrying a limited number of rolled-tin over
copper circuit boards complete with silk screen I
component over-lay.
o g e P Project Retail Price '
a - 1500 Metronome S 4.67
Sensitivity: 5mv/div-5V/div; Trigger Source: CH1. CH2. LINE, EXT 3500 Listening Post $ 8.06
tmV/div at x5 MAG X-Y Operation, CHOP and TV 6500 Universal Mofset Amp Module $ 969
Bandwidth: DC or 10Hz-20MHz CRT: 6-inch rectangular. 9500 Beat-tnggered Strobe $11.32
Sweep Speed: 0.2 ;S-5s/dw Z-axis CH1 Qutput 6102 2-Way Speaker $21.75
Sweep Mode: AUTO, NOFM, SINGLE 5501 Negative lon Generator $12 35
IO N 4500 Mrcrotrainer $28.47
RADIO COMMUNICAT 6510 4-Input Mixer 520 40
6010LL 519 06
CENTRE SCAN AUSTRALIA s a0 |
WITH THE WORLD S BEST 6010F $16.37
SCANNING RECEIVER 6010R $16.37 l
Set of 4 $74.90
O 4501 8 Channel Computer Relay Interface $13.00 I
6502 Order 6500 and 6501
SCAN AUSTRALIA WITH THE BEST! 8500 Courtesy Light Extender $ 992 l
4502 Real Time Clock $10.46
4600 Oual-Speed Modem $22.42
ASR  A5-2002  uMAeCsToN moown 5502 Microwave Oven leak Detector $ 912 .
()] 2500 Sine/Square Audio Signal Generator $ 9.65
20 12998 9 Note: The boards found in this issue are also available. price on application '
AREL AN AR AR A S AR l—" S S AN A A—— A

Please rush me the following boards
Project No. Price
-]

FEATURES: ® 25-550MHz, 800-1300MHz
(UHF TV CHANNELS 550-800MHz EXCLUDED)
® NBFM-WBFM-AM MODES ® 20 CH MEMORY

® CLOCK ® PRIORITY CH ® S-METER
® MANY OTH FEATUR Send for colour brochure

n 'TE_W Personal 2-way

Allow a minimum of 4 weeks delivery
Price includes postage & packing
New Zealand, add $1.00 to these charges

All cheques or money orders should be made payable to
Australian Electronics Monthly

radio here at last!
““EMTRON ACE”

A QUALITY 40CH HIGH POWER UHF (B HAND HELD TRANSCLIVER I
® DESIGNED FOR AUSTRALIA 00C APPROVED .

Name .

FEATURES: Address

@ &0 CHANNEL OPERATON
® HIGH (2 0W) LOW (0 SW) RF OuTPyT

® OFFSET FOR REPEATER OPCRATION OPTIONS:
® NICAD RECHARGEABLE BTTERIES oo
® WLUMINATEQ OtAL FOR NGMT OPERATION 5P MKE

@ SMALL N SIZE  BIG N\ PERFOAMANCE eaqpme ok . L Postcode
APPLICATIONS: CHARGER
® FARMING ® DRY CELL
©® FISHING BOATING HUATING BUSHWALKING ° PACK

F CONTROL DC/OC
: 2?35:"036‘ contron CONVERTER
® SECURITY AND MANY

® CONSTRUCTION §IT¢S MOeE
® CAR RALLIES
@ CROWD CONTROL AND MANY OTHERS

DEALER INQUIRIES WELCOME

‘e EMTRONICS

Please tick payment method

Cheque/money order = Bankcard ~ Visa
Mastercard = American Express

1
I
I
I
I
|
I
I
I
I
I
I
I
I
I
|
I
|
\

Retant Division of EMONA ELECTRONICS P L CardNo ... ..... ... ... . ... ... .. Expiration ... .. .
NSW STORE & HEAD OFFICE:
92-94 Wentworth Ave, Sydney, NSW. 2000
Ph: (02) 211 0988. Telex: AA73990 (EMOLEC) . Signature ) )
ViCSTORE: N IR
288-294 Queen St, Melbourne, Vic. 3000 ' ((Note: Unsigned credit card orders cannot be accepted)
Entrance from Little Lonsdale St. . . . ) . .
Ph: (03) 67 8551 or 67 8181 . Ym{ can buy the boalds‘all our offices if you wish, at any time during business hours .
Correspondence & Mall Orders: Box K21, Haymarket, NSW. 2000 We re Ioc.ate_d at WB Building, Cnr Fox Valley Rd and Kiogle St, Wahroonga NSW, the
entrance is in Kiogle St l
L“---------‘----
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BWD’s

NEW PRODUCTS NEWS

Powerscope Il
caters for every

industry

lectronics grew up as an isolated, specialist industry,
but today it has penetrated into — and is an integral part
of — virtually every industry. from boilermaking to

zookeeping.

Numerical control machines
and robotics. power generation.
transport and earth moving. all
employ electronics in some
form. so BWD designed the
‘Powerscope 11" as a multi-
industry test instrument.

It is claimed to be the only in-
strument in the world that will
simply. safely and accurately
display multiple in-circuit pow-
er control measurements — vol-
tage. current. power. phase and
time — up to 1000 volts. while
also providing normal oscillo-
scope functions.

The original Powerscope has
already made an impact on
world markets. with thousands
in use. The new Powerscope 1
has greatly expanded versatili-
tv and specifications. with its
capacity to provide precise
visual display of waveforms as-

sociated with ac and dc power
engineering.

Its advantage compared with
general purpose oscilloscopes.
BWD say. is the ability to dis-
play simultaneously four com-
pletely independent signals
with levels from 20 m\' to 2 kV
from equipment operating
directly in single or multi-phase
power lines or at high dc levels.
It can also handle digital or ana-
logue signals to 50 MHz
through its 5th channel. No
other oscilloscope on the market
today can do all this with the
high degree of safety offered. ac-
cording to BWD.

Special attention has been
given to reducing any possible
shock hazard. The panel. knobs
and input sockets are deeply
recessed and the probes are
designed especially to provide

safe connection to power lines
and direct in-line equipment.

A four channel output plus
four individual channel outputs
are available for connection to
any storage oscilloscope, distor-
tion analyser. pen recorder.
tape recorder or multimeter.

In the field of Robotics and
NC Machinery the Powerscope
I1 will simultaneously measure
three plane XYZ. plus time sig-
nals of robotic controllers.
Response times of input signals
to output movement of controls
are easily catered for.

The transport and mining in-
dustries are other important
areas where its applications in-
clude the monitoring. testing.
designing or commissioning of
traction motors in transport sys-
tems. rail. electric cars cranes
etc.

The computer industry also
benefits. The Powerscope I can
be used to fault-find single and
3-phase switchmode power sup-
plies and present 4-channel dig-
ital/analogue signals with fifth
channel triggering.

The ‘phase marker’ facility,
unique to the Powerscope II
says BWD, provides a means of
accurately measuring phase an-
gles from a known reference
point in single or multi-phase
power systems.

The Powerscope II is both a
laboratory and portable instru-
ment. and can be operated on
normal ac power or any dc
source. including rechargeable
batteries.

Further information from
BWD Industries Ltd, 5-7 Dun-
lop Road, Mulgrave 3170 Vic.
(03) 561 2888.

British connections

W e hear from Elmeasco of
two ranges of products
released by Coline Ltd of the
UK. Firstly. their connectors:
this range. numbering more
than thirty. includes BNC plug
and adaptors. elbow plugs. tee
adaptors. BNC jacks. panel and
bulkhead sockets. UHF plugs
and sockets. tvpe N plugs and
jacks.

These are manufactured to
conform to the relevant MIL.
1EC and DEC standards. The
bodies are made of brass.
finished in bright nickel plate.
while contacts are berillium
copper or brass finished in
bright silver plate. Gaskets are
silicone rubber and insulation is
PANE EL.

Coline also announced the
LTL1000 Test Lead Set. The
leads feature a unique method
of connection to the measuring
instrument. After insertion of
the plug. a locking screw is

tightened. causing the contact
to expand inside the instrument
socket thus providing a secure
and reliable connection with a
reduction in unwanted thermal
EMFs and very low contact
resistance.

The leads are flexible copper
conductors with a tough sili-
cone rubber insulation and are
provided with prods which
have a threaded section to per-
mit the addition of various ac-
cessories.

The LTL1000S is similar to
the LTL1000 but includes
shrouds over the 4+ ma plugs to
fit instruments with recessed
sockets.

Elmeasco also inform us that
their Adelaide branch has
moved to larger premises with
more convenient parking facil-
ities. The new address is 241
Churchill Road. Prospect. 5082
SA. (08) 344 9000.

The Elmeasco Svdney office
is still at 15 McDonald Street.
Mortlake. (02) 736 2888.

New
microswitches
from Burgess

lay the usual word associa-

tion game with many an
electronics person and on say-
ing “"microswitch” yvou proba-
bly will hear the reply
"Burgess’.

This English firm. represent-
ed in Australia by Email Limit-
ed Relays Division at
Artarmon, NSW and Hunting-
dale. Victoria, has announced
a new low profile microswitch
for pc mounting. available in

single- and double-pole ver-
sions. and said to be only one-
third the height of comparable
units.

The LDSP single-pole and
LPDP double-pole micro-
switches are under 8 mm high
and measure 19 x 7 mm and
19 x 14 mm respectively. Both
are capable of switching vol-
tages up to 250 \' ac or dc.

Actuators can be fitted at
either end. and single-throw or
changeover options can be sup-
plied with either sequenced or
non-sequenced operation. Ter-
minals are pitched on the inter-

national standard 0.1 matrix. &

armed services.

Major UK defence contract for Phillips

Philips Test and Measurement at Pye Unicam., Cambridge. UK.
has been awarded a Ministry of Defence contract to supply more
than 3700 oscilloscopes over a period of three-and-a-half years.

The contract one of the largest ever awarded to Philips Test
and Measurement in Europe. 1s for PM 3217 50 MHz general-
purpose oscilloscopes. They will be used by the three British
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JAYCAR MASSIVE KIT WAREHOUSE CLEARANCE - WE'RE DREADFULLY
OVERSTOCKED ON MANY KIT LINES & HAVE NO ROOM FOR THE GREAT
NEW RANGE PLANNED FOR 1986. RUSH IN NOW FOR THE BARGAIN OF A

NEW Video Fader

Ref EA January 1966

prowect Plugpack and bax extra
Cit KA 1626

Fades video signal to black and up a gan withour oss of synw PCB

LIFETIME!

Hands-Free
Telephone Adaptor
i A o e G Tl

' perbl rote
eck it out now' Note s unit 1s ORIGINAL to the de
t KA 1640 N -

NEW KITS FROM “AUSTRALIAN
ELECTRONICS MONTHLY” _
AEM 6010 Uitra Fidelity

Preamp

Ref AEM Oct Nov 1985
We now have stocks of this prawect in kit form including the orig
Case, ct Nothing else to buy' Chassis ts pre punched with
onginal front panel
Cat KM 3030

AEM 4600

Dual Speed Modem

Re{ AEM December 1985
T the ulttmate kit modem Dual 1200/300 Baud case e
mcluded

Cat KM 3040

OTHER KIT
BARGAINS
Save up to 50%

Cat KJ6602
CLEF' (UK} MICROSYNTH KEYBOARD
SYNTHESISER COMPLETE KIT
wAS $3599 SAVE S0%

Cat_KJ-6652

SPARKRITE ' TX 2002 ELECTRONIC
IGNMON

WAS $129.00 SAVE 28% o

Cat KS8117
HOUSE AND CAR ALARM KIT

Vst A

AEM 4500 DUAL-SPEED MODEM n Q \ 1

FULLY IMPORTED ‘POWERTRAN'

see review in August 1985 Sonics
800

$1,000
UNDER Y2 PRICE

-,
4 AEM 3500 § .
1 ‘The Listening Post’ Tkl
Ref July 1985
Decode all that info on your short wave radio to show Morse code
“» 1 RTTY. weather maps etc Wonderfull! {A persona mputer
required) -

Cat KM 3015

Lo

MAIL ORDER HOTLINE I ‘
e I 1Y 18288 ™

-

WAS $19.95 SAVE S0% | 8 SECTOR BURGLAR ALARM

Cat KS§123
ALIEN INVADERS KIT

WAS $15.50 SAVE 30% battery and swen drver tn the pnce % varnable ext and entry L v .3 IASTER
delays
Cat KA 1580

GRAPHNIC EQUALISERS
UNBEATABLE BARGAINS
2010 MkiiAa

The 2010 1s a one control per octave equaliser This gves you
tremendous room for equalisation There are separate controls for
nght and left channels plus there 1s a multfunction control
pushbutton A superb kit which 1s supplied with a pre-punched
88mm (2 rack unit) cabinet which matches other ETI 5000 system

components
NORMALLY 8133
SAVE $38 or 26%

2801 /s OCTAVE UNIT

The 2801 comes with a complete fused power supply for 240V AC
operation It ts also fitted wath standard Cannon Male/Female
chassis connectors for professional ease of use It 1s output short
circunt proof and wall drive very long unbalanced lines without
degradation Naturally #t comes in a rugged 19 road quality rack
cabmnet - ANOTHER SUPERB KIT FROM}g YCAR

NORMALLY $223

sSAava $30

JAYCAR NOIKITS

Why buy a commercially made up unit for more when you can buy
this kit and SAVE money' A unique feature of this kit 1s the fact that
you can wire N/O and N/C alarm sensors ON THE SAME LINE

% 8 SECTORS # 2 delayed entry sectors # steel box W includes -

Ref EA Jan/Feb 1985

=gy ¥ " Py R
L oS A ¥ ’

1RE ;
Ref EA Jan/Feb/March 1985
< stereo amplifier that will equal or better
justahout any mtegrated commercial amplifier.
regardless of price”. Leo Simpson, Editor of EA.
February 1985.
MAIN FEEATURES
® Switchable phono input for MM and MC cartridges
® Electronic signal switching
® Full facilities for dubbing between two cassette
decks
@ Monztor loop for erther of two cassette decks or a
signal processor
® Click action pushbutton swatches for selection of
sources, dubbing and tape montor with LED
status mdicators
® Centre detents on bass. treble and balance controls,
multiple detents on volume control
® Heavy duty heatsmks
® Power transformer for low hum and noise
@ Easy to build all parts except power supply
mount directly on the two printed circutt boards
wiring has been kept to an absolute minimum
® 100 watts RMS per channel into 8 ohm load
® Less than 001% total harmonic distortion

Cat KA-1500
ONLY
< SO0

-8
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ayca

Incorporating ELECTRONIC AGENCIES
Caringlord Hurstvtie Gore Hift Brishane Mon Fr
ydney and Conioed Mon Fr

arhngford Husseedle T
Brisbane  Thursday mght unt

gford Huesew e Bu?;nui- A it

Gore Hel S

Sy dney srsday mig'its unt
Sydney C
turday 9am  4pm

NUMBER 1 FOR KITS

ELECTRONICS

Sarurdays 9am

9om S 30pm
830sm 5 30p:

12 noon

oo U 0 33 ELECTRIC FENCE | BARGAINS ‘
e . CONTROLLER Saove up te 4
Ref- EA December 1985
Cat KA 1055 High power and lower current drain No
SUPER SIREN (FULL KM auto coll needed. Compact and all pars Cat KE-4554
Ref EA November 1982 included E£T1 760 VIDEO MODULATOR
wWAS $79.95 SAVE 25% Cat KA 1660 wAas $25.50 l!lll 28%
. oW $16.95
NOW §14.95 ONLY $45.00 -
Cat KA 1484 Cat KE-4654
SUPER SIREN (SHORT FORM) e 1 £T1 733 RITY CONVERTER
Ref EA November 1982 WAS $24.95 SAVE 28%
wAS $8.50 SAVE 81% WARNING 1 NOW $17.95
NOW $£5.00 .
Cat KE4570
20 i teen ~ ~ | G
V1 :
Ref EA October 1983 ! WAS $65.00 SAVE 25%
WAS 3_19.50 SAVE 25% NOW $49.95
NOW $26.50 |
: Cat KE4671
Cat KA 1478 PARALLEL INTERFACE KIT
STEREO SYNTHESISER (FULL KIT) FOR MICROBEE
s Re(;}gD’ec;mber.ngZo% ELECTRONICS WAS $15.95 SAVE 22%
AS AV ! ! NOW 812.50
NOW $87.00 ~ AUSTRALIA !
S———————— Cat KE4683
Cat KA-1476 MASTERPLAY AMPLIFIER
STEREQ SYNTHESISER (SHORT FORM) (turntable extra)
Rof EA September 1982 AEM 6103 wAS $69.95 SAVE 29%
WAS $45.50 SAVE 25% 10°’ s_w‘y NOW £4%.95
NOW $32.50
SPEAKER o KE 4696
Cat KA-1492 STEM MICROBEE DIALLER
pH METER LCD sv E WAS $25.95 SA VES2%
(Meter only not probe) Ref AEM January 1986 NOW 513 15
Ref EA December 1982 * WE HAVE THE
wAS $79 SAVE 28% SPEAKERS ool
< ey
NOW §60.00 % WE HAVE THE ET1 1404 4 INPUT MIXER
o 10 e CROSSOVERS was ".99_-0,9"’(‘; vlv'..'O%
350 VOLT POWER SUPPLY % WE WILL HAVE THE o e
Ref EA May/June 1983 CABINETS Car KE4703
1]
'ﬂfl.’_\: ’»’,’_ f!'c.'.s,% CALL IN! £T1 341 ELECTRONIC JUMPER LEADS
& s - WAS $359.95 SAVE 20%
JOW 851.95
| KA 1547 ! 4
EA DIGITAL FRA%QUENCY COUNTER
WAS $17.50 SAVE 33%
NOW $10.00
Car k1557 BEGINNERS KITS
EPROM COPIER O e 08 KXY
Ref EA December 1984 S8 W 4 ¢ Pa®
wAS $75.00 SAVE 5%
NOW 849.00 Cat KE-4000
£T1 048 BUZZ BOARD
t KA 1558 wAsS $8.50 SAV, 5%
UNIVERSAL MOTOR SPEED CONTROLLER NOW £4.00
Ref EA December 1984
wAS $24.95 SAVE 20% catl Kela001
NOW ST9.W £T1 061 BASIC AMP KIT
wAS $8.90 SAVE 85%
Cat KA 1564 NOW $4
BRAKE LAMP FLASHER s » .
wAS $16.50 SAVE 22%
NOW 512.95 Cat KE 4002
5 £T1 065 ELECTRONIC SIREN
wAS $8.90 SAVE 35%
Cat KA 1592 MY 84.90
BUSKER AMPLIFIER O ’
wAS $7125 SAVE 20%
NOW $22.00 Car KE 4003
< ET1 068 LED DICE
Cat KA 1593
WOODEN CABINET FOR BUSKER wWAS $8.90SA VE 85%
WASS!0.00!‘II.!!'/:% NOW $8.95C
NOW $20.00

i

# e NEW % 32

T INVE

wWITh 70 START

NOT A KIT - BUILT, TESTED &
GUARANTEED

Ths 15 the built version of the Electronics Australia
September 1985 progect!
Just think how handy 1 would be to have 240volits AC
mains power when camping. of for your boat of
caravan well this brilliant new design ts the answert
® Super compact - tough ABS case ® Uses high
efficiency torod transformer which keeps the weight
down. battery drain and heat dissipation @ Auto
start draws power fromyour battery on when apphance
1s plugged m and lurned on 1e battery can be left
pem\anenny connected ® Thermal overload
automatically shuts down f/when output stage 15
overheated (through high ambient temperature and
tughload or combinationthereof automaticreset o
Current regulated inverter ensures the unit 1s being
used within deﬂ?ned overload hmits @ Current
overload untt self limits LED mdicates overload

condition
COMPLETE KIT VERSION

Cat KA 1610
ONLY $199.00

FULLY BUILT & TESTED
Cat M! 5000

ONLY $249.00

=

HOTLINE

MAIL ORDER
Y 1 g 2N
FOODD

L NEW

This fantastic new kit enables youto produce a shaft
speed between 3 and 2 000 RPM!

1t uses a small DC motor with a ‘modular gearbox
attached You are supplied with gear wheels, spacers
etc to configure your gearbox to almost any speed
within the 3-2.000 RPM range Measures only 48(H}
% 25(W) x 37(D)mm (not ncluding output shaft)
Cat YX 2600

ONLY $14.95

om vne Digita

- N
rERpOCitance MO TRY - Rel
EA August 1985 - measure from 1pFto 99 9uF with |
this handy piece of equipment
Cat KA 1595

ONLY $79.95

- T ad e o e

S Sa7 "
Ref EA Sept 1985
Tune up your car quickly and easily with this handy
prece of gear The Jaycar kit includes case. large
meter and Scotchcal meterscale
Cat KA 1612

ONLY $34.95
suits 4-6 or 8 cylinder
cars

Join the Compact Disc
owners Club -ring (02)
a7 1888 or call in O
one of our stores for
detalls.

e e —— - N —
SYDNEY: 117 York Street Tel (02} 267 1614

il

CABLINGFORD: Crt Carlingford & Pennant Hills Road Tel {02) 872 4444

CONCORD: 115/117 Parramatia Road Tel (02) 7.
{! 45 3077
HURSTVILLE: 121 Forest Road Tel (02) 570 7)000

GORE HILL 1887192 Pacific Highway (Cnr Belevue Avenue) Tel (02) 439 4799

BURANDA: 144 Logan Road Tel (07) 393 0777
PO Box 185 CONCORD 2137

115-117 Parramatta Road, CONCORD 2137
Tel (02) 747 2022 Telex 72293 ?

:T; $999 $2 00
0 %2499 $375
$25 34999 $4 50 X
$50 $9999 $6 50
$100 $198 $800
Over $199 $1000

S Sef——ssmg o




SEND YOUR ENTRY IN
BY LAST MAIL FEBRUARY 17

Our sixth Weller Crossword 1s much easier, we've even included quite a few letters to help We
didn't receive any correct or near correct answers to Crossword No. 4 50 no one won the Weller
Soldering Station With this easier crossword now’s your chance so get your answers in as soon
as possible Answers to our last crossword are on page xx Our Crosswords are prepared

using ‘Crossword Magic® supplied by Edsoft Pty Ltd. 20 Blackburn Rd. Blackburn
Victoria.

| ACROSS
3. The first mass produced calculator invented by Charles X.T
Colmar
6. An intermediate sized computer
9. British wartime code cracking machine that cracked the codes
] of 8 Down
10. Inventor of the Stepped Reckoner 1646-1716
| 11, Another name for the Universal Automatic Computer
13.  World's largest computer company
18. Collaborator on the original Apple (not Eve)
| 19. Inventor of the Arithmometer
21. Early financial wizard behind Apple
22, Electromechanical device which facilitates the storage of data
24. Helped invent the ENIAC
25.  The equipment or media used to hold machine language infor-
| mation
DOWN
1. Random Access Memory
2. Home of electronics manufacturing
4. The output of a computer program
5. Initials of a well known computer company started in 1957
7. Last name of collaborator on original Apple
8. Famous wartime German encoding machine finally cracked by
9 Across
12. Collection of keys for a calculator or computer
14.  Machine readable card
15.  The central processor of a large computer system
16.  French born inventor of the mechanical calculator (1623-62)
17. A point of connection for two or more conductors in an electric
circuit
20. A device used for checking signals.
23. Read Only Memory

(2

SEND YOUR ENTRY IN BY
LAST MAIL FEBRUARY 17

The competition is open to all persons normally resident in Australia or New
Zealand, with the exception of members of the staff of Australian Electronics
Monthly, the printers, Offset Alpine, and/or associated companies

The winning entry will be drawn by the Editor, whose decision is final; no

correspondence will be entered into regarding the decision.

Winners will be notified by telegram the day the result is declared and the

winner’s name and contest results published in the next possible issue of the
magazine

|Cut out or photocopy the entry form. complete it and send to:

“Weller Crossword”’
Australian Electronics Monthly
PO Box 289,

| Wahroonga NSW 2076

| We will accept entries postmarked no later than February 18

In case two or more entrants correctly complete the crossword.'

TR PIRI%S

A transformer-powered soldermg stats
complele with a low voltage temperature trolled
soldering pencil The spectal Weller “closed Ino.
micthod of controlling maximum tip te mperature s
emploved thereby protecting e Mperalure sensitive
components while the grounded tip and non
nductive heater proteets voltage and current
sensilive components The soldering pencil featurcs
siatniess steel heater construchon 1 non burning
silicon rubber cord and a large selecton of tron
plated 1ips in sizes from 8 mm diameter o 6 mm
diameler with & chowee of tip temperature of
315°C/600°F. 370°C1700°F and130°C4RGO'F The
transiormer case features impact resistant noryt for
durability and protection against accidental damag
a quick connectidisconnedt plug for the soldering
ITON. €X1tFa large WIpINg sponge. tip tray (o store exira
11ps. plus an improved off on switeh with a long hfe
neon indicalor light a non heat sinking soldering
penail holder. and a 2 m flexible 3-wire cord

We will accept entries postmarked no later than February 18

:
{

we’ll have to judge who's best at waxing lyrically. in 30 words'

or less, over:

Name ..........

“Why I think the Weller WTCPN is the
soldering station for me".

‘ -

:—‘rtl-m v
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ERRATA

V8 — the new 8 mm video tape technology, Nov. '85. The ta-
ble on page 27 showing comparison of 8 mm video and current
home VCR formats contains an error on the line dealing with
“Head-to-tape speed”. The speed is actually metres/sec, not
mm/sec.

Meet Elami Jr, AEM Product Review, Dec. '85, p. 33. The
last two lines went missing. Here they are: ‘‘Review unit kindly
supplied by Captain Communications, 28 Park St, Parramat-
ta, NSW. (02) 633 4007. Recommended retail price $199.00"
Apologies to everyone for the omission.

Project 6010 An ‘ultra-fidelity’ preamplifier, Part 2. Nov. '85.
There is a missing track on the 6010ma pc board which should
link the emitter of Q128 to the common of resistors R171, R175,
R176. The circuit diagram is correct. Fortunately, the missing track
will only marginally affect the right channel's input noise perfor-
mance. The various pc board makers have been issued new
artwork.

Project 6010 An ‘ultra-fidelity’ preamplifier, Part 3. Dec. '85.
In the diagram on the bottom of page 51, showing the placement
of the capacitors on the rear of the 6010ma board, the printers
misplaced the pc board track overlay. Here's what they meant
to print —

Project 4600 ‘Dual-Speed’ modem. Dec. '85. Under “circuit
operation” on page 82, second column, third-last paragraph, the
explanation as to which channels are used to transmit and receive
in 1200/75 mode has suffered transposition in typesetting. Even
the proofreader got consused! The last sentence of this paragraph
should read: “Conversely, if we were receiving at 75 Baud and
transmitting at 1200 Baud, this time we'd be using the main chan-
nel to transmit the data and the back channel to receive the data.”

A short length of tape went missing from the board artwork,
also, preventing transmission on 300 Bauds. Contact ‘b’ on SW2
should go to the junction of R7/R8. Just link ‘b’ on SW2 to ‘6’
on SW4. A small number of initial boards were affected.

\
PC BOARD |
SERVICE |

If your local retailer or board manufacturer l

is unable to supply you an AEM board, we are |
carrying a limited number of rolled-tin over
copper circuit boards complete with silk screen l
component over-lay. l
Project Retail Price l
1500 Metronome $ 467
3500 Listening Post $ 806
6500 Universal Mofset Amp Module S 969 '
8500 Beat-triggered Strobe $1132
6102 2-Way Speaker $21.75
5501 Negative lon Generator $12.35
4500 Microtrainer $28 47
6510 4-input Mixer $20 40
6010LL $19.06
6010MA $23.10
6010F $16.37
6010R $16 37 l
Set of 4 $74 90
4501 8 Channet Computer Relay Interface $13.00 l
6502 Order 6500 and 6501
8500 Courtesy Light Extender $9.92 .
4502 Real Time Clock $10 46
4600 Dual-Speed Modem $22 42
5502 Microwave Oven leak Detector $912 |
2500 Sine/Square Audio Signal Generator $ 965
Note: The boards found in this issue are also available. price on application I
AN SR SVEEY LN SEENY SR SN SR LSRN S S—— A SN S—

Please rush me the following boards

—_—

Project No. Price

| Allow a minimum of 4 weeks delivery
Price includes postage & packing
New Zealand, add $1.00 to these charges

All cheques or money orders should be made payable to
Australian Electronics Monthly

l Please tick payment method
l Cheque/money order _ | Bankcard [ Visa
Mastercard ~_ American Express
: Card NO .. ... Expiration . .......

l SIGNAtUTE . . ..ot

a——
b
=]
174
3
[+
]
a
o©
A Gy il R SRR SRR A S— SRR A S S SR SN SR S S S— =

l ((Note: Unsigned credit card orders cannot be accepted)

You can buy the boards at our offices if you wish, at any time during business hours. l
We re located at W8 Building, Cnr Fox Valley Rd and Kiogle St. Wahroonga NSW. the

entrance is in Kiogle St. l
--------"-----
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aem project 6103

» from p. 53.

Cc10 c12
PARTS LIST AEM6103 2u2 4u7 R4 SW
Crossover components —II-—o——l'_@
(onty required if pre-assembled unit
will not be employed) ‘_“.._1, °
E 3

Resistors all 5W, 10% 6%’()‘” in % [:D ‘éﬂ?\g D05
Ry .. 15R L6 2 SP3
R2. .. .. 4R7 0.15mH
R3.. ... 6R8 .
R4 ... ... 3R9
RS..... ... .. .8R2 ht v
Capacitors C4 ce
Gt 474 bipolar 22u 3u L4 0.47mH R2 SW
C2 ... .. 33u bipolar ,_l — Y Y Y
C3.. ... 10u bipolar
(O ... 22u bipolar
C5...... . ...... 3u3 greencap
c6.... ... .. ... .33u bipolar '—-l l— VN
C7 .. ... . 6u8 greencap ¢5 c7 D 75 MX—10
[OF: S . 2u2 greencap u3 8us o - Sp2
Co .. ... ... 6u8 greencap e
C1o...... ... .. 2u2 greencap L3 2u2 6u8 °
C11 ... 680n greencap 1.3mH
cle...... . ... 4u7 greencap ) e
Inductors
| 4.1 mH, < 0.8 ohm
L2.. ....2.6mH, <06 ohm L1 41mH L2 2.8mH
3. ... 1.3 mH, < 0.50hm | ACTIVE o— NYY\—T-IWY‘ ¢
L4 ... .. 0.47 mH, < 0.5 ohm PY
5. .. . 0.3 mH, < 0.5 ohm [
L6 . ....... 0.15 mH, < 0.5 ohm s VIFA
Drivers o1 x P 25 WO
SPI.. ... Vifa P25WO e c2 o sP1
spP2. ... Vifa D75MX-10 u 33u 16u
SP3.. .. .. ........D19TD-05 T

EARTH o ' . 3

Miscellaneous

AEM6103 three-way bass-reflex
enclosure (see text); length of PVC
irrigation pipe (see text); loud-
speaker terminal block and mount-
ing screws (see text); medium AEM6103 three-way loudspeaker.
density mattress overlay foam —
25 mm and 50 mm thickness; ’ cCLLy
speaker mounting hardware;

several metres of heavy gauge
‘figure 8' cable; 'Silastic’ or similar
silicone sealant.

Expected cost: $550 - $800
depending on crossover and box-
es and quality of components pur-
chased.

CROSSOVER POINTS—500Hz AND 4.3kHz @ 18d8/OCTAVE
M—DERIVED (M=0.8)

SPECIFICATIONS AEM6103

Enclosuretype.......................... bass reflex
Frequency response .......... 30 Hz-18 kHz, +/-3 dB*
Crossoverpoints................. 500 Hz and 4.3 kHz
Crossovertype............... 3rd-order, maximally flat

Nominal power handling........ 80 W RMS (DIN 45573)

“Measured on prototype, 1 m on tweeter axis, in room

The ready-assembled crossover from Nelson Components.
All the wires to the speakers are individualy colour-coded
with identifying stripe on the ‘active’ lead. Two of the
inductors use ferrite ‘'slugs’ to achieve the required
inductance on a practical-sized former. These slugs are
made of special audio ferrite, manufactured by Neosid, and
are employed by KEF in crossover inductors for their
speakers.
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For those diehards who wish to wind their own coils and
assemble the crossover themselves, complete component
specifications are given in the accompanying parts list. For
the coils, an appropriate wire gauge to give no mre than the
required maximum resistance should be used. A construc-
tion method similar to the pre-assembled unit shown here
could be adopted. Pre-wound coils may be available from
some suppliers, or you could enquire from Nelson Com-
ponents.

Once the crossover construction is complete, it should be
positioned approximately in the box so that the required
lengths of wire from the crossover to the various drivers can
be determined. Cut the wires to the appropriate length and
solder one end to the crossover (N.B. This step will not be
necessary if the pre-built crossover is used). The crossover
can then be mounted in place by screwing it to the rear panel
inside the loudspeaker box. This can be a little difficult and
I found it easiest to locate the crossover as closely as possi-
ble to the bass unit hole i.e: so that the crossover to the speak-
er input terminals, mounted on the cabinet rear.

Once the crossover is mounted in place the box should be
lined with the mattress overlay foam. You will need to cut
a hole in the foam through which to pass the wires. The foam
can then be glued to the sides of the rear panel, covering the
crossover unit. | found spray adhesive, available in pressure
pack cans, particularly useful for this purpose. The box
should be lined on all sides and on the rear panel but not
on the front baffle.

The wires to the mid-range and high-frequency drivers
should now be passed through a small hole, previously drilled
in the mid-range enclosure, which should then be sealed care-
fully with silicone sealant. This is particularly important
since it is imperative that pressure from the main bass-driver
enclosure is not applied to the rear of the mid-range driver.
If this is allowed to occur the mid-range cone will be dis-
placed from its equilibrium position by the bass pressure,
resulting in degraded distortion performance.

The wires can now be soldered to the mid-range and high-
frequency drivers, being careful to connect the drivers with
the correct orientation. Each has one of its terminals marked
by a dot or a positive sign (+). The wires soldered to the cros-
sover should also be marked for polarity. The usual conven-
tion is to assign any distinguishing mark on the wires (e.g:
a stripe) to be connected to the terminal marked in the
drivers. If in doubt, study the wiring diagram of the cros-
sover shown in this article and compare this to the actual
crossover you have been supplied. It is particularly impor-
tant to ensure that the drivers are connected right way round,
otherwise severe frequency response errors will result.

The final stage in the construction is to screw the drivers
into position. It is important, once again, to ensure that the
drivers, when mounted, will form a good seal against the
front panel. One of the best ways to accomplish this is to use
foam tape, available from hardware stores. This material is
adhesive on one side and is intended for use on windows
and doors etc. The tape can be stuck to the front of the baf-
fle so that it forms a gasket against which the driver chassis
can mount. Once all three holes are lined with the foam tape,
screw the drivers into position being careful not to over-
tighten the screws, particularly those for the mid-range and
tweeter.

Before connecting the loudspeaker to an amplifier, first use
a 1.5 V battery to check that the loudspeaker is working
correctly. This is done by touching the two ends of the bat-
tery to a pair of wires connected to the loudspeaker. When
the battery is connected a thump will be heard from the loud-

[
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1
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(hgh—frequency Ryad
possbond)
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(mid—range
passband)

§

ake {low—trequenrcy Rioa
T 2 passbaend)
wi Ry

where m=1 yellds the constont—k crossover
m=0.6 ysilds the maximally fict omplltude case

wy =high crossover point
Wi mjow crossover point
ond w=2xf

The crossover circuit, with the relevant circuit equations.

speaker. Check that all three divers are contributing by listen-
ing to each in turn while touching one wire to the battery
in turn. If the battery positive terminal is connected to the
positive terminal of the loudspeaker, the woofer cone should
move out. Similarly, if the battery connections are reversed
the woofer cone should move in. Do not use a battery larger
than 1.5 V or damage might result to the loudspeaker.

Conclusion
The overall result is evident from the measured response
(Figure 8). But, as with all loudspeakers, you should audition
a pair for yourself, preferably in reasonable surroundings so
that they give of their best. I think you'll be as pleased with
their performance as I.am, not to mention all those who heard
the prototypes.

I would recommend an amplifier capable of 100-150 watts
as a minimum, particularly if you have, or intend to have,
a compact disc player. Even in the average-to-large domes-
tic loungeroom, this power level is just adequate to handle
the dynamic range at ‘normal’ listening levels. Ideally, a sys-
tem capable of 350-400 watts would allow full reign to the
sort of music dynamics now available on CDs. This is not
to say the speakers are insensitive, I'm just indicating the sort
of performance modern recordings require. &

mooeL CP-90

- -+ ' ' TRIO-KENWOO
42 ¥ 1—:[ S B s R s oo Ze AR B B S S B £ RN S S BH S b S S SN SR LA LA SN §
20 = 10 f—r— - - = 4 — +
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Sl e oo i- |-,

. a .

Figure 8. Overall frequency response of the AEM6103 three-
way loudspeakers, measured in a room. The bass end response
curve shown on the cover was measured outdoors (free-field
response). The arrows show the crossover points.
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ELECTRONIC FACILITIES

TECHNOLOGY TO MAKE IT HAPPEN

74LS SERIES

4000 SERIES CMOS

TRANSISTOR

PART NUMBER

PART NUMBER PRICE EA
74L.S00 55
74L502 55
74LS04 55
74LS05 55
74L.S08 55
74LS10 55
74LS11 55
74L.513 - 55
74LS14 : 65
74L.S20 55
74L522 50
74LS30 60
74L832 60
74L.S38 .65
74L.S42 .65
74LS74A 55
74LS83A 5
74L.586 .50
74LS90 Y, 75
74L.593 .80
74LS109 75
74LS123 90
74LS125A .65
74LS126 75
74LS132 .90
74LS136 .75
74L.S5138 .90
74LS139 .85
74L5157 .65
74LS161A .75
74LS162A .80
74L.5164 85
74LS165 .90
74LS174 75
74LS175 .75
74LS190 .95
74L5192 .80
7415240 \ 1.45
7415244 1.45
74L.S245 1.45
74LS247 .95
74L.S251 .85
74L.S257A .90
74L.S258A .90
74L.S259 .90
74LS365A .90
74L.S367A .75
74LS368A .80
74LS373 1.45
74LS374 1.45
74L.S377 1.45
74LS390 1.40
7415393 A 95
4
OVER 25 ITEMS OF ANY TYPE
LESS 7v2%

4001B
4002B
4006B
4007UB
4008B
4011B
4012B
4013B )
4015B 1.
4016B |
4017B 1.
4020B 1.
28523 1:10 PNP SILICON
10258 90[BREELicon 20
4040B 1.
4044B
4049B -
4069UB I\
40718 YW ‘
4081B
4085B
4093B S N4164P-15A
401608B 1. 150ns 64K
40174B DYNAMIC RAM
Zg?gg 1 60| 6264LP-15
150ns 8K X 8
45128 1.869STATIC CMOS RAM  6.30]
/'/' 2764-25
250ns 8K X 8 EPROM 4.90
% 6116LP-3
150ns 2K X 8
STATIC CMOS RAM  3.50
2716-45
450ns 2K X 8
EPROM 5.95
] 250ns 4K X 8
EPROM 5.60}
OVER 25 ITEMS OF ANY TYPE OVER 25 ITEMS OF ANY TYPE
LESS 7v2% LESS 712%




ELECTRONIC FACILITIES

SPECIAL DEVICES ELECTROLYTIC CAPACITORS
MN 6631A 5 Channel CMOS electronic switch$5.94 | [ALL ELECTROLYTIC CAPACITORS ARE RB’
MN 6632A 2-Channel CMOS electronic TYPE SINGLE ENDED]
volumecontrol . ....... ... ... ... . S8:64"11/50 . sy 3 o B Ml . o« . T B e - ewind BTN Nenn - 15
B.7135. o 15
MN 1280S CMOS LSI for power supply 10135 20
It detect $2.28 22/35 . . war . Madwiar g8 . ox - - - B . - FmaAral Bronows + Porod Niancd - B .20
voltage detector ..............coovenvnen e T T T v ——— 20
: i . AT1BG e 25
MN 6514 Switched capacitor low-pass 100025 25
filterCMOS LSI. ... .. ... i $4.68
MN 6515 Switched capacitor band-pass OVER 25 ITEMS OF ANY TYPE LESS 7%2%

filter CMOS LSI.............. ... .. ..., $4.68
MN 6516 Switched capacitor high-pass

RESISTORS

E 12 1/4 w carbon film resistors

and low-pass filter CMOS . ............... $5.94 $3 00 per 100. Min of 50
OH-001-Q GaAs Hall effect element........ $3.90

TOP QUALITY LOW COST HEATSINKS

225 .95
The 225 SERIES heat sink is a press-on, low cost unit for TO-5 devices.

270 .55
his series is designed for use with plastic-cased TO-220 style devices.

637 $1.50

The637 SERIES are high performance heat sinks designed for plastic power transistors.

673 .95

The 673 SERIES heat sink is designed for use with either the TO-3, TO-66, or two TO-220 style devices where low
height is required.

673

OVER 25 ITEMS OF ANY TYPE LESS 72%

- 1
ALSO AVAILABLE FROM

N ELECTRON'C BRYAN CATT INDUSTRIES PTY. LTD.
National 10/59-61 Gymea Bay Road, Gymea.
g/ FACILITIES N.S.W. Australia 2227

PTY. LIMITED PO BOX 146, Cronulla.

N.S.W. Australia 2230
67 Dickson Avenue, Artarmon. TEL (02) 526 2222 526 2900
Sydney N.S.W. 2064 Australia. Telex: AA 70492

Telex AA177084

Mail Orders: ro Box 351, Artarmon, N.S.W. 2064 TOLL FREE (008) 22 6385 Sydney 439 3786

T .
’ . . DEALER AND TRADE ENQUIRIES WELCOME. ‘ ‘ ‘




aem data sheet

DI9TD-O5

%" (19 mm) Vifa
dome tweeter
with magnetic fluid

The D19TD-05 is a magnetic fluid version of the Vifa D19TD
soft dome tweeter. The diaphram is formed from a special
plastic with high internal damping which ensures a very smooth
frequency response. The high frequency dispersion is excel-
lent. This tweeter is also recommend for 2-way systems due
to the excellent damping and cooling of the voice coil from the
magnetic fluid.

Technical Data

Nominal impedance......................... 8 ohms
Frequencyrange .............. 2.5-20 kHz (DIN 45500)
Free airresonance......................... 1700 Hz
Char. sensitivity ................... 89dB(1W,1m)
Nominal power .................... 80 W (DIN 45573)

(fo: 5000 Hz, 12 dB/oct)
Force factor (Bl product) .................... 26 Tm
Voice coil diameter ......................... 19 mm
Voice coilheight ........................... 1.5mm
Airgapheight............................... 2mm
Voice coil resistance . ..................... 6.2 ohms
Effectiveconearea .......................... 4 cm?
Moving mass (incl. air) ........................ 0.2g
Weight ........ ... ... ... ... ... .. ... 0.28 kg

3-uel & Kyxr

e 94 mm

Vifa drivers are distributed in Australia by Scan Audio, PO Box 242,

Hawthorn 3182 Vic. (03) 819 5352.
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g110mm
0228 5mm
9261 mm

Lmm

875mm

7mm

D75MX

3" (75 mm) Vifa
dome midrange

The D75MX is a very high quality 3” (75 mm) soft dome
midrange drive unit. The diaphragm is formed from a special
plastic with high internal damping which ensures a very smooth
frequency response.

The driving system is very efficient due to an internal ferrite
magnet. This allows a special venting leading to a very linear
impedance characteristic.

Technical Data

Nominal impedance......................... 8 ohms
Frequency range............. 350-5000 Hz (DIN 45500)
Free air resonNanCe. ... ......covvuvecevannnns 300 Hz
Characteristic sensitivity ............ 91 dB (1 W, 1 m)
Nominal power .................... 80 W (DIN 45573)

(fo: 500 Hz, 12 dB/oct)
Force factor (Bl product)..................... 47Tm
Voice coil diameter .......... ... ... it 75 mm
Voice coil height . ....... .. ... . . vt 3 mm
Airgapheight. ... ... .. ... . i 2 mm
Voice coil resistance ............. ... ... 7.2 ohms
Effectiveconearea ..............c.cvvuunnnn. 55 cm?
Moving mass (incl. air) . ... 36¢9
Weight ... i 0.65 kg

P25WO

10" (254 mm) Vifa
polycone woofer

The P25WO is a sturdy 10" (254 mm) diameter woofer with a
special Vifa ‘polycone’. This cone material has high internal damp-
ing and increased stiffness in proportion to normal cone plastics,
such as bextrene and polypropylene.

A high force factor and a progressive suspension means that
this woofer is well suited for bass reflex enclosures.

Technical Data

Nominal impedance . ......... ... 8 ohms
Frequency range............... 25-3000 Hz (DIN 45500)
Free air reSONANCE . . .. oot vt vunuecensnnaeeenny 25 Hz
Operating power ................... 50 W (DIN 45500)
Characteristic sensitivity ............. 80dB (1 W, 1m)
Nominal power . ............ ... ... 60 W (DIN 45573)
MUSIC POWEN . . ... oveieinia e 100 W (DIN 45500)
Force factor (Bl product) . ..............c..onn. 94 Tm
Voice coil diameter ........... ... i 40 mm
Voice coil height . ....... ... 14 mm
Airgap height . ........ ..o 6 mm
Voice coil resistance .............. ..ot 5.7 ohms
Effective CONE area . ...........vvueneenesnnn 350 cm?
Moving mass (incl. air) ... 44 g
Thiele/Smaltl Parameters
Qm: 3.15
Qe: 0.46
Qt: 0.40
Vas: 180 |
Weight .. ... 195 kg
i

’

41156 mm
gl152mm

Lmm

305mm
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» from p 15.

Output wite
(to battery)

Figure 11. To check alternator diode leakage, connect the
meter in series with the alternator output terminal (engine
not running) and set the meter to read current. Use the 10
amp range unless you're sure the current is under 1 A.
leakage should be no more than a few milliamps at most,
often less than half milliamp.

Check the leakage current of the alternator diodes as shown
in Figure 11. Once you have determined how much current
the diodes draw, leave the alternator disconnected to avoid
confusing its draw with that of another component. Remem-
ber that under-bonnet lights, trunk lights, dome lights (courte-
sy lights) and computers all draw current and are apt to be
on while working on the car. A piece of tape over the door
switch will keep the dome lights off.

Short circuits are usually caused by a defective component
or insulation that has rubbed through. Note — the old prac-
tice of using the meter in series and setting it to volts no
longer works very well. With new computer systems and
other digital circuits there are some devices that are always
“on”’; the meter will show battery voltage when all is nor-
mal. It is difficult to sort out what is a normal current draw
and what is not using the voltage method. So, for computer
equipped cars use the method for locating current drains.

If you're working on a non-computer car, use the same
process you use to find current drains in finding shorts, ex-
cept set the DMM to the volts dc function, and hook it up
in series with the battery. Doing so will limit the amount of
current that can flow, saving many blown fuses, lots of time,
and skinned fingers from changing fuses. Remember the al-
ternator diodes leak some current, so disconnect it to avoid
confusion.

As long as there is a current draw, for whatever reason,
the meter will read battery voltage. As soon as the current
draw is eliminated the meter will read zero.

High resistance grounds can be the most frustrating elec-
trical problems you will face. They can produce a variety of
bizarre symptoms that doesn’t seem to have anything to do
with the cause, when you finally find it. The symptoms in-
clude lights that glow dimly, lights that come on when others
should, gauges that change when the headlights are turned
on, and lights that don't come on at all.

With the new computer systems, high resistance in ground
wires and sensor leads can produce all sorts of unpredicta-
ble symptoms. Apply conductive grease, available at electron-

We would like to acknowledge the kind assistance of Elmeasco Pty
Ltd for providing information and material used for the compila-
tion of this feature.

ics suppliers and some automotive parts stores, to
connections before you re-assemble them. This will reduce
corrosion.

Pay particular attention to ground terminals in the vicini-
ty of the battery where acid speeds corrosion. Often a wire
that is broken through except for a few strands will produce
the same symptom as a corroded ground connection. &

N\

(&)
2]
Bgf

+&

Figure 12. Isolating the circuit causing a current drain. In
this sort of test, do not run or crank the engine and do not
operate accessories, lights etc, that may draw more than
10 amps — you may irreparably damage your meter.

Set the meter to read current (a high range initially) and
connect it in series with the battery. You can isolate the
circuit causing the current drain by pulling one fuse at a
time while watching the meter reading. When the reading
drops, you've isolated the circuit.

Put the fuse back and disconnect the individual
components in that circuit one at a time to find the
offender. Keep in mind that there may be computer circuits
etc, that draw current normaily all the time and such
devices may not all be on the same fuse.
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HARD TO
GET ITEMS

are now

EASY TO GET

Hobbyist & Professionals

lan J. Truscotts

ELECTRONIC
WORLD

30 Lacey St, Croydon. Vic.
(03) 723 3860 — 723 3094

ADMARKET

Readers’' free adverts

READERS-CLUBS-ASSOCIATIONS

WE’LL PUBLISH your advertisement of up to 32
words (maximum), totally free of charge.

Write or type out your copy on a clean sheet of
paper. But please make it legible, otherwise it
may not turn out as you intended! Copy must be
with us six weeks prior to the month of issue.
Every effort will be made to publish your adver-
tisement but no responsibility for so doing is ac-
cepted or implied.

CONDITIONS

You must include your name and 'phone num-
ber and/or address within the 32 words (for
amateurs, ‘QTHR’ is acceptable). Accepted ab-
breviations such as DSDD, 100 W RMS, ONO
etc, may be used. Please include your name and
full address plus 'phone number with a covering
letter. Private advertisements only will be ac-
cepted. We have ‘small ads’ for traders, who
should contact our advertising representatives.

SELL: VZ300 COLOUR COMPUTER, used
once. All original accessories and pakaging.
$80 ONO. BEETHOVEN MICROBEE SOUND
SYNTHESISER in good condition, with soft-
ware. $80 ONO. Phone Douglas (02) 560 8348,
afternoons.

SELL: MICROPROCESSOR BASED AUDIO
SPECTRUM ANALYSER: IUIE, IE30A and
IE17A. Portable NiCad operation, pink noise
generator, printer and CRO interface, mic
leads, briefcase supplied. $4200. Call Phillip
(02) 698 7603.

FLUKE 20 SERIES
ANALOG/DIGITAL
MULTMETERS FOR
THE TOUGHEST
ENVIRONMENTS

FLUKE 25 & 27

Yellow case colour
AnalongugﬂTldlspla;/
Touch Hold™ function (23)
0°Cto50°C (;per—ation
-():5)°-‘:>8- 0 3‘% bas?c accuracy
00w 00vde
1mV to750Vac N

10 uA to 10A(23). all fused
10uA10320 mA(21). fused
-Thn;year wanan{y o

Charcoal or yellow case
colour

Analog/Digital display
Touch Hold™ function
-15Cto5 C opermnon'
0 1% basic accuracy4
ﬁ)hv to 1000V ac and—dcq
01uAto10A alltused

Relative {difference)
mode (27}
MIN/MAX recording
mode (27)

Ruggedized. waterproof
case

Two-year warranty

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE]

See the Fluke 20 series at leading electronics
stores or contact us for data

ELMEASCO

Instraments Pty. Led.

gEMMCr Dﬁoggu WALES VICTORIA QUEENSLAND
nald Street 12 Maroondah Highwa )

MORTLAKE RINGW0O0O v Ise' "10751:5; :633 A

PO Box 30, CONCORD PO Box 623 RINGWOOD 4

NSW 2137 vIC 3134 Tel 1061 3449000

Tel (02} 736 2888 Tel (03) 879 232 W AUSTRALIA

Telex AA25887 Telex AAJD418 ELTENT  Tel (091 481 1500

VALUE TALK TO

THESE PEOPLE
ABOUT FLUKE
MULTIMETERS

ACT. VICTORIA

Actiec Pry Ltd Radio Parts Pty Ltd

34 Geelong St Fyshwick 562 Spencer St

(062) 80 6576 West Melbourne
3297888

NSW.

G B Tetespares Pty Ltd
504 Queensbury Rd
North Melbourne

328 3371

Browntronics Pry Ltd
93 Sackwille St Collingwood

Ames Agency Pty Ltd
605 Elizabeth St Redfern
699 4524

George Brown & Co Pty Ltd
174 Parramatta Rd

Camperdown g;ggsass 4193986
Newcastle - 69
I RK B Agency
EIRlL 20 Councl St Hawthotn
Bryan Catt Industries Pty Ltd 827704
759-
153,32361 GymeaBayRd  ,  £orouson & Co Pty Lid
526 2222 558-568 Swanston St Cariton
347 6688
Cothier Tools (Aust) Pty Ltd
185 Parramatta Rd Y SIRS Sales Pty Lid
Homebush 4 Edols PI North Geelong
763 1888 1052) 78 1251
DGE Systems Pry Ltd TASMANIA
é?gf&ﬁ,"’e‘l'gg@d” i George Harvey Electrics
1049) 69 1625 Head Otfice
76 York St Launceston
Davred Efectronics Pry Ltd  (003) 316533
127 York St Sydney Hobart - (002) 34 2233
267 1385
SOUTH AUSTRALIA

W F Dixon & Co Py Ltd
PO Box 42 Wickham
1049) 61 5628

Macelec Pty Lid
99 Kenny St Wollongong

Protronmics Pty Ltd
174 Wnight St Adelaide
212311

Trio Electrix Pty Ltd

042) 29 14 177 Gilbert St Adelaide
- » 2126235

Paul's {Merchants) Piy Ltd

22 Canterbury R Redarc Electronics
Bankstown 253 Main Rd Blackwood
709231 278 7488

Radio Despatch Service QUEENSLANO

869 George St Sydney
2110291

Selectro Parts Pty Ltd
482 Hume Hwy Yagoona
7083244

Standard Communications

L E Boughen & Co
33 Railway Tce Miton
3691277

Colourview Wholesale
5 Commerce St Salisbury

Pry Ltd
Fred Hoe & Sons Pty Ltd
29231[7];5& Gladesville 246 Evans Rd Salisbury Nth
2774311
g'e;)[ftgvood Electronics Nortek
656A Darling St Rozelle S8 Punart St Townsville
k) 1077) 79 8600

St Lucia Electronics
71-77 Brunswick St
Fortitude Valley

WESTERN AUSTRALIA

Atkins Carlyle Ltd
1 Mllhgan St Perth
1

32101 Selectro Parts (Qld}

44 Esher St Ekibin

Dobbie Instruments (Aust)
P!g Ltd R 394 2422
9 Boag Rd Morley
76 8888 NORTHERN TERRITORY

Thew & McCann INT) Py Ltd
Menmutr St Winellie Darwin
1089) 84 4999

Caurns Instrument Services
32 Wickham St East Perth

3253144

Willis Trading Co Pty Ltd

165 Albany Hwy

VnctonaBPa'k FLU K E
470 111 "

ELMEASCO
Instruments Pty. Lid.

NEW SOUTH WALES VICTORIA QUEENSLAND
15 McDonaid Street 'IZZNN(I;aroondan Highway  Tel 107) 369 8688

MORTLAKE INGWOO00

P06 Bon 10 CONCORD PO Box623 RINGWooD > AUSTRALIA
NSW 2137 VIC3134 Tel 108 344 5000

Tel ((R) 736 2888 Tel (03)879 232 W AUSTRALIA
Telex AA2S867 Telex AA41 ELTENT  Tel 1091481 1500
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LOST CHANNEL 0?
THEY'VE MOVED TO UHF!

Economy Combined UHF/ ;
UHFNHF VHF Aniennq UHFNHF Partic|J:;?|;os;)uﬁééh:eorﬁ?ngge;

It's made for those good reception Why use two antennas when one will {or poor reception) areas

; . handle the job? Our combined UHF/ Ani ou'll get a clear shar
areas! If you're close to the transmitter , ennqQ ! youligeta arp
you won't suffer on quality but you will VHF antenna is one of our most picture with this one. Both

ave money. Channels 0 to 11 VHF, popular models. it's ideal for VHF and UHF Band 4 & 5
FM Zn\éieUHanB};nd 4 incp]uding Channel metropolitan reception areas! Great With with inbuilt reflector for
28! Cat L-4027 value for a dual purpose antenna! maximum gain/minimum

cat-a020  Reflector ghosting! Cat L-4018

wst ¥39°5 VA $5995 onw *7 995
B STORE LOCATIONS S

NSW

Swift & Young Sts. Albury 21 8399  Treloar's Bidg, Brisbane St Tamworth 66 1961  Queen Elizabeth Dr & Bernard St Rockhampton 27 9644
T55 Terrace Level Bankstown Sg 707 4888 263 Keira St Wollongong 28 3800  Gold Coast Hwy & Welch St Southport 32 9863
Shop 1, 65-75 Main St Blacktown 6717722 ACT Bowen & Ruthven Sts Toowcomba 38 4300
613 Princess Hwy Blakehurst 546 7744 96 Gladstone St Fyshwick €0 4944  Ingham Rd & Cowley St WestEnd  Townsvilie 12 57122
Oxford & Adelaide Sts Bondi Junction 3871444 VIC Cnr Pacific Hwy & Kingston Rd  Underwood 341 0844
531 Pittwater Rd Brookvale 93 0441  Creswick Rd & Webster St Ballarat 315433 SA

Campbetitown Mall Queen St Campbelltown 272199 145 McCrae St Bandigo 430388  Wright & Market Sts Adelaide 212 1962
Shop 235, Archer St Entrance Chatswood Chase 4111955  Shop 46,Box Hill Central,Main St Box Hili 890 0699  Main South & Flagstaff Rds Dartington 298 8977
147 Hume Hwy Chutlora 642 8922  Hawthorn Rd & Nepean Hwy East Brighton 592 2366  Main North Rd & Darlington St Enfield 260 6088
164 Pacific Hwy Gore Hill 439 5311 260 Sydney Rd Coburg 3834455 24 Park Terrace Salisbury 281 1593
315 Mann St Gosford 250235 1150 Mt Alexander Rd Essendon 3797444 WA

4 Florence St Homsby 477 6633  Nepean Hwy & Ross Smith Ave  Frankston 7839144  Wharf St & Albany Hwy Cannington 451 8666
Elizabeth Dr & Bathurst St Liverpoot 600 9888  Shop 9 110, High St Geelong 43 8522 66 Adelaide St Fremantle 3359733
450 High St Maitland 337866 291-293 Elizabeth St Melbourne 67 9834  William St & Robinson Ave North Perth 328 6944
173 Maitland Rd, Tighes Hill Newcastle 611896 Bridge Rd & The Boulevarde Richmond 4281614  Centreway Acde, Hay St Perth City 321 4357
Lane Cove & Waterloo Rds North Ryde 88 3855  Springvale & Dandenong Rds Springvale 547 0522  TAS

George & Smith Sts Parramatta 689 2188 QLD 25 Barrack St Hobart 31 0800
The Gateway High & Henry Sts Penrith 32 3400 157-159 Elizabeth St Brisbane 22993717 NT

818 Gearge St Railway Sguare 2113777 166 Logan Rd Buranda 391 6233 17 Stuart Hwy Stuart Park 811977
125 York St Sydney 267 9111 Gympie & Hamilton Rds Chermside 359 6255

Dear Customers,

Quite often. the products we advertise are so popular they run out within a tew days. or unforeseen circumstances might hold up shipments so that advertised lines are notin the
stores by the ume the advertappears Andvery occasionaly. an error might shp through our checks and appear in the advert (after all, we re human 100') Please don't blame the
store manager or staff they cannotsolve adock strick onthe other side of the world. nor tix anerror tnat's appeared inprint 1fyou're about 10 drive across town 1o pick up anagdver-
tised hine, why not play 1t safe and give them a call first  just in case' Thanks Dick Smith Electronics

MAJOR RESELLERS

NSW: ¢Ballina: A Cummings& Co 91-93 River $186 2284 * Bathurst: Electronic Shop 74 Bentick Street. 314421 ¢ Bowral: Barry Gash Electronics 370 Bong Bong $1612577 » Broken Hill:
Hobbies 8 Electronics. 37 Oxide S188 4098 » Charlestown: Newtronics 131 Pacific Hwy 43 9600 » Coffs Harbour: Coffs Harbour Electronics. 3Cofts Plaza Park Ave 52 5684 ¢ Deniliquin: Der
Electronics. 220 Cressy St. 813672 ¢ East Maitland: » Gosford: Tomorrows Electronics & HiF: 68 Witham St, 24 7246 = Lismore: Decro 3A/6- 18 Carrington St 21 4137 » Port Macquarie: Hail of
Electronics. Horton Centre. Horton St. 83 7440 » Orange: Fyfe Electronics 173 Summer St 626491 «Tumut:Tumut Electronics Wynyard St. 471631 » Tweed Heads: Stuarts Electronic Sales
Sh 3.4 Stuart St. » Swansea: Swansea Electronics, 184 High St. 711674 « Wagga: Phillips Electronics 82 Forsyth St. 216558 » Windsor: M & E Electronics Sh 7. Mc Ewans Arcarde 206 George
S1.77 5935 *Young: Kerth Donges Electronics 186 Boorowa 821279 VIC: » Hamilton: John Thompson 8 Co 138-148 Gray St. 72 2000 » Echuca: Webster Electronics 220 Packeham St82 2956
* Mildura: McWilhams Electronics 110A Langtree Ave. 23 6410 ¢ Morwell: Morewel! Electronics. 95 George St. 34 6133 « Shepparton: GV Electronics Centre 100 High St 21 8866 QLD:
¢ Atherton: Maatens Music Centre 55 Main S1. 91 1208 * Bundaberg: PM Electronics, Takalvan St. 72 8272 ¢ Cairns: Electronic World Shop 27 K-mart Westcourt Plaza 518 555 * Gladstone:
Purely Electronics Shop Cnr Hebert 8 Auckland Sts 72 4321 « Mackay: Stevens Etectronics. 42 Victoria St, 51 1723 » Maryborough: Keller Electronics. 218 Adelaide St. 21 4559 ¢ Mt Isa:
Outback Electronics 71 Barkly Hwy 433 331 « Rockhampton: Purely Electronics. 15 East St. 21 058 SA: + Mt Gambier: Hutchessons Communications. 5 Elizabeth St 25 6404 « Whyalla: Eyre
Electronics Shop 2 Forsythe St. 45 4764 WA: ¢ Albany: Micro Electronics 133 Lockyer Ave 41 3432 TAS: ¢ Launceston: Advanced Electronics 5A The Quadrant 34 1399 NT:
* Darwin: Ventronics 24-26 Kavanagh St. 81 3491

Y
MESS ORDER SERVICE Orp

Use your Bankcard. Mastercard or Visacard.

Just phone 008 226610 (toll free) for.

fast 24 hour despatch of your order.

Enquines By mail. or phone (02) 8882105

POST & Order Value Charge Order Value Charge
$500- $999 $200  $50.00 $75.00 $600

PACKING $1000-82499 8350 $75.00 or more  NA.

CHARGES  52500-54999 sa50

Terms available to approved applicants @E PTY LTD

SA Customers: Credit facilities available through P.O. Box 321, North Ryde N.S.W. 2113. Tel: 888 3200
Qo[ Adelaide: 10 Pulteney St, Adelaide ! e
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BenchBook

CIRCUIT

Auto-shutdown for battery gear

Here's a simple circuit to provide automatic ‘power-down’
for battery-operated equipment so that the battery does
not go flat on you because the equipment was not turned
off when last used.

It's connected between the usual supply on/off switch
and the circuitry in the equipment. It takes about nine
minutes to shutdown. Once it has shut down, all you need
to do is turn the supply switch off, then on again.

A 4060 CMOS 14-stage oscillator-counter is at the heart
of the circuit. This determines the equipment on time. The
oscillator frequency is set by the values of R3-R4/C3. The
values shown provide a frequency around 30 Hz. This is
down-counted by 16,384. When the count finishes, the
14th stage output (pin 3) goes high, turning Q1 off which
turns Q2 off. Only leakage current, via R6 (10M) flows
then. It's about a microamp, or so.

This circuit is intended for equipment drawing only
modest current. However, equipment drawing high cur-
rents could be accommodated by using a power Darling-
ton for Q2.

— G. Moss
Newtown, NSW

Low cost RTTY modulator

For those amateurs playing with the AEM3500 Listening Post
as a RTTY demodulator and looking for a companion modu-
lator to get on the air with RTTY, then this circuit offers great
potential.

This RTTY modulator was originally written up in the ex-
cellent “RTTY Loop" column in 73 Magazine for August
1985, which is conducted by Marc Leavey WA3AJR. It em-
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ploys the XR2206 function generator IC as an audio
frequency-shift keyed (AFSK) oscillator to produce two tones
when ‘keyed’ by a digital signal.

The oscillator’s output is relatively low distortion sinewave
from pin 2. The output is coupled directly to the transceiver’s
mic input. Most transceivers around have an ac-coupled RC
input network, so no RC output coupling is really required.
However, it would be wise to check first, before hooking up
the modulator.

The keying voltage is fed to pin 9 (referenced to ground),
and Leavey recommends this should swing from less than
one volt to more than two volts.

The two tones produced are dependent on the capacitor
between pins 5 and 6, and the resistance to ground from pin
7 and pin 8, RV1 and RV2, respectively. Thus, the latter who
are 50k trimpots and, ideally, should be 10-turn cermet types.
The capacitor between pins 5 and 6 should be a polyester
grlpolycarbonate type for best stability and circuit repeata-

ility.

When a ‘high’ is present on pin 9, the output frequency is
determined by RV1. When a ‘low’ is on pin 9, it’s determined
by RV2. You can determine the output frequency from:

f=1/(R, x C)
Where R, = either RV1 or RV2,
and C = the capacitance between pins 5 and 6.

With a 10n capacitor and RV1 and RV2 around 45k, the
output would be around 2200 H..

If you wish, you could drop RV1 and RV2 to 25k each and
use a 27k resistor in series with each to give more restricted
range of adjustment.

The actual ‘mark’ and ‘space’ frequencies will depend on
whether your gear is ‘mark high’ or ‘mark low’. Set it up to
suit yourself.

The actual output frequencies are immaterial, so long as
the shift (difference between them) is correct, except for FM
VHF/UHF operation where they must comply with the ‘stan-
dard’ 2125/2295 (170 Hz shift) or 2125/2975 (850 Hz shift).
Generally, 850 Hz shift is used on FM on the VHF/UHF
bands. On HF SSB, it doesn’t matter, so long as the shift is
correct and you're within the transmitter’s filter passband.

Output amplitude is controlled by RV3. According to the
specs from Exar, you get about 60 mV of output per k-ohm
of resistance here. The two 5k1 resistors simply give a ‘half
rail’ supply point (two 4k7s would do). You should be able
to get around 3 V peak-to-peak output with RV3 at maximum
resistance. &

Roger Harrison VK2ZTB

Benchbook is a column for circuit designs and ideas, workshop hints and
tips from technical sources of the staff or you — the reader. |f you've found
a certain circuit useful or devised an interesting circuit, most likely other
readers would be interested in knowing about it. If you've got a new
technique for cutting elliptical holes in zippy boxes or a different use for
used solder, undoubtedly there’s someone — or some hundreds — out there
who could benefit from you knowledge.

We'll pay from $10 to $100 for each item published. Send your gems to
‘Benchbook’, Australian Electronics Monthly, PO Box 289, Wahroonga
NSW 2076. Please include your postal address for publication with your

item(s).

‘ As far as reasonably possibie, material published in Benchbook has been
| checked for accuracy and feasibility etc, but has not necessarily been built
and tested in our laboratory. We cannot provide constructional details or
conduct correspondence or technical enquiries.
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Figure 17. Dynamic track following is achieved by having
the heads mounted on a ‘bimorph’ ceramic plate. This
comprises two tiny slabs of ceramic that bend slightly

when a voltage is applied, varying the head azimuth as
required.

4.43 MHz (PAL)

LA -

el 11 1] |
-500 kHz +500 kHz

Figure 18. The chroma (colour) signal spectrum is centred
on 4.43 MHz for PAL video, with significant components
(sidebands) distributed on either side for +/- 500 kHz.

pled to the ATF logic, the azimuth can be corrected for almost
any type of playback azimuth. You may hear more about this.

Comb filter

In a home VCR, chroma (colour) information is recorded at
a lower frequency (737 kHz on Beta) than the luminance
signal. This ensures the S/N ratio is preserved, but the pos-
sibility of crosstalk from adjacent tracks is a real problem.

It can be overcome by phase shifting every second field
by 90 degrees per line on record, and restoring on playback.
Any crosstalk is cancelled by a line delay that adds any
adjacent channel information with that received two lines
earlier, and 180 degrees phase-shifted; thus cancelling incom-
ing crosstalk. A sort-of 100% feedback, called comb filter-
ing and part of the Sony CCD-V8 design.

Video “Dolby?”

Like subtle audio tones, the upper sidebands which provide
fine colour detail tend to be lost in VCR record/playback. A
professional type solution is included in the CCD-V8. Like
the Dolby system, dependent on level, the upper sidebands
are boosted and reduced again on replay. The scheme is il-
lustrated in Figures 18 and 19.

Burst emphasis

Colour shifts can be caused in VCR by noise obliterating
colour bursts. As the Sony CCD-V8 works at the upper limits
of technology it is understandable that the format calls for
comb filtering, chroma emphasis, and also, the doubling of
the burst record level with a halving on replay. This is how
the previously impossible is achieved with enough latitude
to ensure the hope of reasonable performance in an old and
worn V8 camcorder. Figure 20 shows the pre-emphasis ap-
plied over the video bandwidth.
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Figure 19. ‘Emphasis’ is applied to the chroma bandwidth
extremes at lower levels to preserve fine detail in the
image.
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Figure 20. To avoid noise causing colour shifts, pre-
emphasis is applied to the video at the high frequency end
of the video bandwidth, the amount of emphasis
depending on the input level.

Compatibility

This is the consumer’s greatest concern. In the V8 format,
can I a borrower and lender, be? Disregarding the audio and
digital options in V8, Sony tell me that they are including
inthe PAL version all these enhancements,except the bipo-
lar DTF which will not affect compatibility when it is
introduced. What it must mean is a lack of cheap V8 format
camcorders with minimal quality and without these sophisti-
cated correction systems only possible through the use of LSI
available to a ‘“‘club’ of big name manufacturers.

Although this may smell of a cartel, the assurance of a mini-
mum standard by Philips and Dolby in the compact audio
cassette has protected the consumer from buying useless rub-
bish that looks good, but may be cheap and misrepresented
as the real thing.

If you buy any make of camcorder, VCR or a VC bearing
the V8" official stamp, they should be fully compatible if
the 127 sponsors of the new format are on the ball.

However, a warning. The V8 format video on sale in NTSC
areas is useless in PAL territory. Kodak tell me that it will
be at least a year before their V8 video; first on the market
over a year ago in the U.S., will be available in Australia in
PAL. They talk about the V8 format on NTSC just reaching
“Phase 2 with Phase 3 not far off.”

Looking at the CCD-VS8E

Having dealt with all the ways and means, what do they add
up to in the finished product? Sony’s CCD-V8 camcorder and
accessories are probably the most sophisticated equipment
that modern science and technology has produced for use
by ordinary people of reasonable means and intelligence. It
is a one-hand imaging device. The right hand goes through
the prosthetic grip. Weight has been reduced to 2.3 kg in-

110 — Australian Electronics Monthly — January 1986



cluding battery and VC. The (Betamovie camcorder, which
does not replay, is 3 kg +). It is a small, well-balanced unit,
easily carried for long periods. Bulk is 7768 cubic cm (Be-
tamovie is 9817 cubic cam), and it weighs just 2.3 kg. Either
hanging on the hand or balanced on the shoulder, it is no
great burden to take it with you.

The CCD-V8 does not have auto focus and was left off, I
understand, because it would add a lot of weight, bulk and
cost. The removable EVF allows a clear image, so focus is
instant by eye. White balance is automatic, merely a matter
of pointing at a white subject and pushing a button. The lens
cover has a white filter that will allow WB. Just as the Walk-
man and compact CD player have compact style, so does the
whole CCD V8E.

In the hands, it has a comfortable feel about it. I like the
large clear illuminated LCD panel at the back that tells you
everything that is happening. The unit is built around a sturdy
diecast chassis, and the head drum is machined to tolerances
allowing headchanges without settings.

Sony designed and made their own LSI chips to achieve
the miniaturization. Fast winding is good at 11 to 15 times
play speed, in both directions; cue nine times, and review
seven times. The lens system is good with a power zoom lens
of 6xf = 12-72 mm, f1.4 tele 1.8, plus macro and filter. Di-
ameter is 46 mm.

Light sensitivity is quoted as 22 Lux (2 ft-candles), which
may be conservative as it is much less sensitive than other
makes of video using picture tubes at 7-10 lux minimum, or
the latest National CCD WVP F-2 camcorder which gives a
brilliant pic at 10 lux. Recording/Playback times are: SP 90
min; LP 180 min.

The CCD-V8 must not be compared with the Betamovie.
Beside its small size and lightness and an EVF. it will play-
back to a TV or VCR having UHF input (I am told a VHF
output may be available soon), of any format. It only requires

the small RFU-85 adaptor to turn video into a TV signal. It
plugs into the CCD-V8 and then into the TV or VCR and is
tuned like any TV station. Also, a battery pack, ac pack/charg-
er allows mains operation; with an adaptor supplied it also
charges up to three batteries. A Sony P5-30 VC is supplied.

There is a very wide range of practical accessories that can
be purchased, carrying case, shoulder rest, camcorder jack-
et, special mikes, battery belt for 90 mnin sessions or camera
light, automatic editor, power/charger/RF converter, and if
you wish to use it as a home VCR for timeshifting TV, there
is a docking unit to make it into a tuner/timer with remote
control.

For a recommended retail price of $2199.00, the Sony CCD-
V8 must be a very attractive purchase for the videographer;
serious or novice. It is however, an electronic movie camera
and does not record and timeshift TV (it will dock into the
TT-V8EC Tuner/Timer and do this) if you own a home VCR
you can use if for video shots, wherever you may be. You
can then edit, at very high quality, onto any half inch VC or
other video medium. Although the video format is of no con-
sequence, the TV and VCR must be PAL if the camcorder
is PAL; both NTSC if it is NTSC.

The home version of the V8 format VCR is deeply involved
in PCM audio recording/playback with timeshift; from both
TV and FM audio. It is a long subject in itself and I will cover
it in a following article.

The theory and practice of V8 format sound; both FM
Multiplx and PCM is a lengthy subject of great interest and
complexity.

The 8 mm cassette is not for video alone. In the wings are
applications for computer data storage, and a ‘video pho-
toprinter’ to deliver colour prints from video frames. For au-
dio applications, the 8 mm format is planned to provide a
hi-fi record/playback media giving six three-hour tracks with
specs to challenge the compact disc. &
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letters

Hi-Fi ... where am 1?

Dear Sir,

Developments in the electronic
reproduction of music have moved so
swiftly over the last 20 years or so that,
had the average music lover held onto
the various pieces of equipment and
peripherals that he has bought or built,
he would possess enough to furnish a
small museum.

He would have a broadcast radio with
terminals at the back to take a heavy
magnetic pick-up, or perhaps a lighter
piezo-electric head. He might even have
a high quality AM valve tuner and a 10
watt Mullard amplifier with five valves
and several enormous transformers.
There would certainly be a collection of
78 rpm records, leading to 45s and 33ss
with turntables to suit. He would have
speakers in vented enclosures or folded
exponential horns, perhaps some filled
with sand if the house foundations
would stand the weight. The birth of
stereo meant another amplifier, another
speaker and another enclosure, so add
these to the list! There would be at least
one tape cassette deck with cassettes
and probably an old reel-to-reel record-
er, surrounded by a collection of reels
of various diameters. An early ‘boxy’
AM/FM stereo tuner would also be on
display as a relic of the very recent past.
There would be many stereo amplifiers.

Let us now pause in this recital of
‘memorabilia in our time’, before things
really get confused by introducing com-
pact discs and hi-fi video.

What has all this change done for us,
apart from allowing us to start a
museum of our own purchases?

The sound that we get from our speak-
ers has undoubtedly got closer to that
which goes into the microphone in the
studio or concert hall. However, this
sound is not always up to the quality of
the equipment and many recent
reproductions of music do not capture
the ‘presence’ of earlier ones. So a good
deal depends on the skill of the en-
gineers doing the recording. And a good
deal depends on how well we maintain
our equipment. The cartridge, the stylus
and the magnetic head all must be
properly looked after.

Granted that sound is on the improve,
how does one view the compact disc and
hi-fi video?

Having built up our library of, for in-
stance 78s and seen the means of spin-
ning them disappear, will our 45s and
33Yss go the same way? If we buy a CD
player, will one that can make home
recordings be released next year, or next
week? Will the classical music catalogue

of CDs be built up or will rock and popu-
lar music consume the disc manufactur-
ing capacity? Pre-recorded-music tapes
seem to be improving tremendously.
Will high quality tape players come
down to the price of CD players? Some-
one, sometime must market a reasonably
priced AM/FM stereo tuner that has
good AM reproduction. When?

So what is the present situation?

The answer is that there isn't one.
That was yesterday. How do we poor
people who reckon we have probably
spent enough for a while on equipment,
judge the best move to make to use these
developments to increase our listening
pleasure?

One viewpoint is to go where the
music is. That is, if you see an LP that
you want, buy it; or a tape that takes
your fancy, buy it. However, how do you
feel when the same performance comes
out on a CD next month?

The answer to that is, buy the CD
player now and the discs as they become
available. But CD players are improving
with each generation, why buy one be-
fore you can really use it? And what
about pre-recorded tapes? They are
improving. Why not save your money
and buy a next-generation tape player?

So there we go, or rather, there we
stand, still in a state of confusion.

There are a few signposts that can
guide us through the Valley of Confu-
sion and these probably point to keep-
ing as close a watch as possible on
developments. For instance, an AM
stereo tuner is now being produced by
a major manufacturer, so someone is
thinking of us! Some retailers stock a
much wider range of CDs than others
and could be well worth seeking out,
and so on.

Well-informed, appropriate magazines
are a good way to help you spend money
wisely. Retailers can be useful, but be-
ware of those who are interested more
in the fast sale rather than a continuing
customer relationship.

So perhaps all is not lost. Perhaps
there is a way to move carefully through
the quick-sands that lie in the Valley of
Confusion!

Congratulations on your magazine.
You are catering for a wide readership
and I have found a number of your arti-
cles have opened up new avenues of in-
terest.

Don Richards
Eenezer, NSW

Active speakers

Dear David,
Some time ago I wrote to ETI to sug-
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gest future projects of interest to me. I
then noticed AEM issue No. 1 at the
newsagent and realised that you had left
ETI. I also noted that you appear to be
resuming the policy stated by Roger
Harrison when launching the 5000 Ser-
ies (1981).

This suits me, because my main in-
terest is in audio projects of high quali-
ty. An important bonus is that your
designs are flexible and allow the read-
ers to use only the sections that interest
them at that time and add later if
desired. This enables us to have top qual-
ity equipment at minimum cost.

The other most important attraction of
your projects is the manner in which
you set out all the technical reasons for
choosing various sections of your de-
signs. You involve the reader in the
same way the late John Moyle (Editor of
Radio & Hobbies, later Electronics Aus-
tralia) did years ago.

My particular problem at present is to
choose a suitable mid-range amplifier
for my existing three-way speaker sys-
tem. I use a Series 5000 amp for my very
efficient 15” Wharfedale bass unit, my
old Williamson valve amps for mid-
range and a 10 W valve amp for treble.
I use the old ETI-433 active crossover,
which I later altered to use NE5534AN's
instead of the original TCA220s.

The problem is that, according to the
review of John Bowers' Active 1 loud-
speaker in the February ’85 issue of
Gramophone, the effects of signals
generated by the moving coil speakers
is much more audible when feeding a
single speaker than with multiple drive
units fed via passive crossover net-
works, which seem to absorb these sig-
nals. The effect is described as a
“slightly brittle, aggressive mid-range".

John Bowers considered the choice of
a very low output impedance using mul-
tiple, parallelled MOSFETs with little or
no feedback, as in the highly regarded
but expensive Sony Esprit, but settled
for a less costly variation using vertical
power MOSFETs (VFETs — Ed.). The
review itself is well worth reading.

From this, I gather that I should
choose an AEM6500 100 watt amp. (July
'85 issue). But, is the feedback too high
for my particular requirement? I am
using KEF B110B 8 ohm mid-range
speakers and don't use many watts for
my normal listening.

Would it be an advantage to add 8 ohm
heavy duty resistors or other load to help
soak up these signals from the drive unit
voice coil? Would higher bias current
help? Could I use less feedback when it
is for mid-range use only?



However, I also notice you will be
publishing a new AEM6000 amp, which
might suit my application.

I will eventually replace the treble amp
when I find a high quality amp which
will not damage my expensive KEF
T52B tweeters. I feed the tweeters via
25 uF capacitors to avoid faults causing
LF reaching them. This value is suffi-
ciently high to avoid phase shift at 3 kHz
and above. The amp has suitable load
resistors connected to it.

I trust your new magazine will be very

successful.
R. E. Ramsay

North Balwyn, Vic.

It sounds like you are developing a very
interesting active loudspeaker.

I am in some doubt that the ratio of
powers for the three amps is optimum at
present. I imagine that the 15" Wharfe-
dale would be somewhat more efficient
than the B110B or T52B. So, I would sug-
gest a 50-60 W amp for the mid-range and
at least 40 W for the dome tweeter.

Having not read the review of John
Bowers' active speakers as yet, it is
difficult for me to comment on his find-
ings. My work with active crossovers in
the past, however, has led me to the op-
posite conclusion. In general, 1 have
found that single drive units, driven from
individual power amplifiers give substan-
tially smoother results than when a pas-
sive crossover is used. The key of course
is that the power amps used must be able
to cope with the back-emf generated by
the drivers without any trace of insta-
bility.

It is true that some manufacturers are
adapting the “‘low or zero overall nega-
tive feedback ™" approach in power ampli-
fiers in order to try to ensure that the
output load does not cause amplifier in-
stability. These designs obtain a low out-
put impedance usually by employing a
large number of parallel output devices
rather than negative feedback to ensure
output signal voltage integrity. In my
opinion, the relative merits of this design
approach is still unclear.

I would point out, for example, that at
least one commercially manufactured
“zero overall negative feedback’” amp of
which 1 am aware still uses the same
amount of overall negative feedback
within the voltage gain stages driving the
output stage. The negative feedback take-
off point is simply moved to an earlier
point in the power amp and is therefore
buffered from the load.

Unless your Williamson valve amp is
suffering from load-induced instability, I
do not think the addition of 8 ohm series
resistors will help performance. This

would increase the effective output im-
pedance as ‘seen’ by the driver and could
have detrimental effects on sound quality.

The AEM®6500 modules are highly
stable units and ideally suited to this ap-
plication. In fact, one of the reasons for
their development was for use in an ac-
tive loudspeaker, soon to be described in
AEM. We will also be describing a new
active crossover design that could be of
interest to you.

Good luck with the project.

David Tilbrook
Geoff Nicholls

Satisfaction

Dear Roger,

Congratulations. You have done it for
three issues now, with a great mix of ar-
ticles. The field is so wide it would be
easy to try to cover it all and please no
one!

Your September editorial expresses
amazement at the sophistication of all
the electronic things we take for grant-
ed, but the real joy of these things is that
they are so cheap once the initial de-
mand has been met. The watch, calcu-
lator and computer are good examples.
CD players and VCRs are currently dis-
playing this downward price trend, now
the “‘bells & whistles’ stage has been left
behind.

[ have seen ‘wonders of the age’ that
promised much and then quietly dis-
appeared.

The real satisfaction of electronics re-
mains with that band of people with not
enough dollars and a hot soldering iron.
My past has many memories of crystal
sets and octal valves. My motto has been
“never mind the theory — make it.” then
the theory becomes more under-

dable.
standable Bruce Huston

Wellington, NZ.

Headphones amp

Dear Mr Tilbrook,

Congratulations on your new publi-
cation!

At last [ have acquired your Series
5000 power amplifier via Jaycar and am
very pleased with it. However, I listen
a lot through headphones late at night
and no one has produced a circuit for
a headphone driver.

After two hours playing at low level,
you would not be able to keep your hand
on the amp's heatsink for very long. ls
this normal?

My preamp is a Marantz SC 500
which has an output of 1.5 volts/220
ohms @ 1000 Hz and feeds my Sennheis-
er 420 headphones adequately if I exer-

cise the volume control close to
maximum.

I would like to ask you for a properly
designed circuit for a headphone driver
to be fed from the preamp. Something
similar to the ETI-462 is the type of thing

I am after.
D. Griffin
Mossman, Qld

Regarding your Series 5000 heating
problems, it sounds like you have the out-
put stage bias current set too high. The
on-resistance of power MOSFETs is
somewhat higher than equivalent bipo-
lars, so for the same output power from
the power amp, the MOSFETs will dissi-
pate more power and thus get hotter.

The heatsinking provided on the 5000
power amp is adequate to keep the tem-
perature at a reasonable level. The pro-
totype 5000 power amp, for example,
runs at about 15°C above ambient after
an extended period of operation. I sug-
gest you re-check the bias current when
the amplifier is hot to see what’s going
on. If the bias current is alright, the other
possibility is that the amplifier is margi-
nally unstable (caused by inductive MOS-
FET source resistors) and is bursting into
oscillation. This is usually accompanied
by noticeable distortion, however, so |
would doubt that this is the problem in
your case.

We have developed a headphone am-
plifier that will be described as part of the
AEM®6000 range of ultra-fidelity amplifi-
ers. Initially, it is planned to use it in the
“preamp extension’ to accompany the
6010 preamp, but we will also plan to
describe it as a separate project.

David Tilbrook

Back issues

Dear Roger,

Congratulations to both you and your
staff for a very well prepared and
presented magazine. Australian Elec-
tronics Monthly has demonstrated that
good technical journalists are alive and
well in Australia. Please add another
three readers to your growing list of con-
verts. Good luck to you and to AEM

PS: Could you please advise if back co-
pies are available (we have from Septem-
ber, on) and if so at what price?

Paul Boekenstein
Sawtell, NSW

Back issues of AEM are available for
$3.60, post paid anywhere in Australia,
A$4.60 (airmail) to PNG or NZ. Note that
the August 1985 issue (No. 2) has already
sold out!
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The Last Laugh
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HAVE YOU STRUCK a talking lift vet? If not.
then you're in for a treat. The National Roads
& Motorists Association (NRMA) headquart-
ers in Clarence St. Sydney has one. Having
pressed the "up” button to call a lift, when
one arrives, the doors open and a speaker an-
nounces in digital tones, “*going up!"" As you
ride the lift, it announces each floor as well
as announcing “"going up” or "‘going down""
before proceeding after taking on passengers
at a floor. It's all much more sophisticated
and “'up-to-date” than those boring old flash-
ing lights alone.

This particular lift seems to use a National
Semiconductors Digitalker speech syn-
thesiser, which produces quite creditable,
though still obviously digital. speech.
However, the surprising thing is — people ac-
tually talk back to it' Whether they believe.
or maybe suspect, there's an animate or half-
way animate ‘thing’ behind the machine. we
don’t really know. But, it's fun to observe peo-
ple’s various reactions.

There are a variety of reactions. actually.
Not everybody talks back. Some travellers
pretend it doesn’t exist. Some nervously laugh
in embarrassment and glance slightly either

side — just checking out what's going on. The
obviously gregarious folks strike up a conver-
sation with it.

A colleague rang one day, having just rode
up and down the NRMA lifts for an hour or
so watching people’s reactions, to ask if I
knew technical details. Having satisfied his
curiousity there, we then discussed our ob-
servations. jokingly, we mused over a specu-
lation of his as to what would happen if the
machine actually appeared to be capable of
holding an interactive conversation. After
some hilarity, he rang off,

Weeks later, he burst into the office and
grandly announced, "I've got it!" Naturally
puzzled, “'got what?"”, 1 enquired. "“The inter-
active talking lift”, he replied.

He had concocted a small piece of electron-
ic wizzardry which made the voice sound just
like the Digitalker speech synthesiser. Adding
a throat mic, a small battery-powered ampli-
fier and a loudspeaker concealed in his jack-
et’s breast pocket. he was going to have some
fun in the talking lift!

Being a keen observer of human behaviour,
your correspondent decided to accompany
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said colleague on a ‘'test run’. He'd found a
sizable, new downtown office block sporting
a similar Digitalker "talking lift" and suggest-
ed this would be a good place for a fun try-out.

Pretending an air of non-acquaintance, we
entered an empty lift, pressed the button for
the top floor, and retired to the rear of the lift.
“Going up”, echoed the two ‘speech syn-
thesisers’ in unison. His timing was good, to
say the least, I mentally noted.

Our first ‘mark’ got on at the second floor;
a gentleman of some largish proportions. As
the lift gently jerked into motion, after an-
nouncing “‘going up”, my colleague followed
with “my, we need to lose a little weight,
don’t we?"" The victim looked up at the lift's
indicator panel, looked quickly and nervously
left and right and appeared distinctly uncom-
fortable.

“Not very tactful, is it?"", my colleague en-
quired of the poor victim (in his speaking
voice, having put his electronics on standby).
“*Damned computer things"’, the victim mut-
tered, “bloody things are everywhere. He
promptly punched a button and quickly got
out at the next floor.

The next victim was a young lady of the
‘outrageous punk’ persuasion. She sauntered
into the lift and pressed the ground floor but-
ton. “Going down", said the lift, swiftly fol-
lowed by my colleague’s comment — *“What
a lovely outfit, ma‘am".

“Bullsh . .!", screeched the girl, aiming the
invective at the indicator panel before
whirling to glare at us. Genuinely, we
managed to look suitably startled. She flung
herself out at the ground floor muttering
something about techno-capitalist plots to un-
dermine and enslave the proletariat . . . etc,
etc.

We had some amusing ‘conversations’ with
little old ladies, startled staff members etc,
apart from a few members of the 'stiff upper
lip* brigade who pretended it wasn’t happen-
ing., whatever the provocation.

Late in the afternoon a distinguished, con-
servatively suited gent strode into the lift
which was then on the top floor. He gave us
a cursory glance, a slight nod, then turned
and pressed the ground floor button. *'Going
down”, said the Digitalker. Leaving a slight
pause, my colleague's 'synthesiser’ burst forth
with — "Going a little thin on top are we, sir?"

His head snapped back as he looked up for
the source of the comment. Then he turned
to us, his blushing and furious face taking us
quite by surprise with the force of emotion.
“That damned insolent engineer in R&D's be-
hind this. I'll fix his bunny tomorrow!"", he
thundered. The lift then stopped at a floor,
whereupon he stormed out, ignoring the
Digitalker’s 'floor seven" incantation.

As the lift slid down from the seventh to the
sixth floor, we could hear his furious ham-
mering on the closed liftwell doors as he rea-
lised he'd disembarked too early.

We beat a purposeful retreat at the ground
floor, heading for the relative safety of an up-
town coffee shop.

Incidentally, we know of a somewhat puz-
zled electronics engineer looking for a suita-
ble position in R&D. Any offers? N




Test us..

No matter what you're after in a multimeter, Parameters has it.
Top value digitals and analogues, clamp meters and probe testers.

All digital meters feature [} 8040 472 digit DMM B 260 Clamp meter 5050E FET multimeter
® Easy to read LCD displays @ 31 ranges AC current to 1000A 43 ranges including 0.1uA
Overrange and low battery 0.05% DCV accuracy AC 750v, DC 1000V DC and 12A AC
indicators ® Overload Hre measurement Resistance to 2MQ Input imp. approx. 10MQ
protected on all ranges ® 10A Audible continuity test Diode test Polarity reversal switch
current ranges @ Diode test ® $201.25 $194.35 $85.68

Complete with case and probes I cm100 Capacitance Meter [3 2010BZ multimeter B 2447 Circuit tester

® 12 month no-nonsense 3%, digit, 0.1% accuracy 24 ranges, 20,0009 /VDC A convenient probe-style

warranty 8 ranges 0.1 pF-2000uF Continuity buzzer multimeter.

7040 32 digit DMM $171.35 $39.68 12 ranges + continuity test
33 ranges DCV, ACV and resistance
0.1% DCV accuracy $108.10

$99.00
E® 7080 3: digit DMM SYDNEY: Centrecourt, 25 Paul Street Nth., North Ryde 2113. (02) 888 8777.

37 ranges MELBOURNE: 1064 Centre Road, Oakleigh South 3167. (03) 575 0222 PTY
01% SCV accuracy ADELAIDE: Trio Electrix (08) 212 6235. BRISBANE: LE. Boughen & Co. (07) 369 1277. PARAMETERS!7:
y X HOBART: Imbros (002) 34 9899. NEWCASTLE: DGE Systems (049) 69 4242.
CapaCItance measurement PERTH: W.J. Moncrieff (09) 325 5722. TOWNSVILLE: Nortek (077) 79 8600.
— Hre measurement CAIRNS: Thompson Instrument Services (070) 51 2404.
$128.80 WOLLONGONG: Macelec (042) 29 1455, TN M AEASUREMENT

Due to currency fluctuation prices are subject to change-witheut-netice. All prices are recommended only and include sales
tax. Tax free prices on request.
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B&W DIGITAL MONITORS
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YOU' LL SEE

LISTEN AND

The new DM100 series are built to the same $999 for the DM330, you now have a perfect

exacting standards as the monitors we supply
to major digital recording studios throughout
the world. They are, happily, much more
affordable. At around $399 for the DM 100,
and up to

excuse to upgrade your equipment to digital
standard.

Ask to hear them soon. 3
Close your eyes and listen.
Then you'll see.

AS USED BY DIGITAL STUDIOS WORLDWIDE. AND SOON, WE HOPE, BY YOU.
Distributed by: Convoy International Pty. Ltd.

400 Botany Road, Alexandria, NSW, 2015.
Telephone 698 7300. Telex AA23111.



