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That's right! Each Beckman digital multimeter you buy between now and the 8th
November 1991 could mean another chance to win a fantastically relaxing luxury holiday at
the Mirage resort, Port Douglas.

You'll be waited on in style while you have the time of your life at the Mirage, where
you'll enjoy magnificent beaches, crystal clear water and dense rainforests.

Make sure you're in our fabulous Warburton-Franki winners draw on the 11th

November 1991.
For complete details on Beckman digital multimeters or to place an order,
phone or fax your nearest Beckman distributor. READER INFO NO. 1
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Louis Challis tests the
Apogee ‘Stage’ system

Electrostatic and ribbon speakers
are the only way to get truly
‘transparent’ sound, say their devo-
tees — but they also tend to be BIG.
Louis Challis has been testing the
new Apogee Stage system, which is
smaller than most,; see page 10.

Professional electronics:
new range of Tek DSO’s

In this month’s News Highlights sec-
tion, in the professional supplement,
we cover the release by Tektronix of
two new digilizing scopes featuring
1GS/s sampling, 4ns glitch capture
and an ‘intuitive’ graphical inter-
face. (Sce page 118)

On the cover

We're rather proud of Rob Evans’
new benchtop supply design, which
provides all of the features and facil-
ities that many people are likely to
need, for the best possible price.
Rob’s article starts on page 72...
(Picture by John Fryz)

Video and Audio

6 WHAT'S NEW IN VIDEO & AUDIO The latest products...
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Time switch project?

This letter is inspired by yet another
disastrous morning, being woken up by
the harsh ‘beep’ of my alarm clock (vir-
tually useless because I fall asleep im-
mediately after turning it off).

I once had a mains time switch ar-
ranged to switch on my tape deck, to
produce a blast of my favourite music
each morning,.

Not being irritating, the music did not
get switched off and hence, I remained
awake. Unfortunately, my mother has
‘reborrowed’ the time switch (which was
five minutes carlier each morning
anyway!).

Perhaps EA would like to do a times-
witch project based on this idea, the
tuner being regulated by mains frequen-
cy perhaps, and having a bypass switch
so that the tape deck may be operated
through the timeswitch’s ‘off” cycle.

To complement this, perhaps an auto-
matic lamp dimmer circuit could be ar-
ranged to gradually switch on a bedside
lamp over about 10 seconds, giving the
sleeper’s eyes time to adjust (I find noth-
ing worse than switching on a lamp first
thing on a dark morning).

I am not sure how many other people
would be interested in such a project, but
I certainly would.

Keep up the good work and keep those
projects rolling in!

Julian Phillips,

Temuka, NZ.

Comment: Thanks for the suggestions,
Julian. We'll see what can be done —
although time switches are available
commercially for such low prices
nowadays, that it would be hard to
compete.

Why be a ham - 2

Referring to Patrick Zachariah's letter
in the May issue, Patrick has made the
right decision.

The Amateur Radiocommunication
Service (ARS) is not suitable for general
chin-wagging: it is for girls and boys,
men and women with inquiring minds,
not to acquire wealth, but to improve
their knowledge and to enrich their ex-
perience of radio technique.

The spectrum reserves (amateur
bands) are for that purpose, to enable

self training, technical investigation and
incidental intercommunication by
amateurs. People who join the service
for the wrong reasons can be disap-
pointed and leave or become ham com-
municators and be a nuisance to the
bona fide members.

It is important for prospective
amateurs to get the right information:
recruitment campaigns which sell the
ARS as a hobby are not the best source.

The ARS is more than a hobby, it is an
established international communication
service benefitting the community in
many ways. ‘

In the long term the community might
not continue to forego potential profit
from the amateur bands if the service is
degraded to just a hobby.

EA published informative unbiased ar-
ticles about the ARS in the mid-eighties.
Perhaps the Editor would re-run those.

Lindsay Lawless,

Lakes Entrance, VIC.

Comment: Perhaps we might, Linday, if
there’s enough interest. But why are the
terms used to describe amateur radio
getting longer and more pretentious all
the time, even though amateurs seem to
be doing less and less of the original
radio experimentation? The average age
of amateurs is getting higher and higher
— ever thought that with high-flown
labels like the ‘Amateur Radiocom-
munication Service', you might be put-
ting young people off?

Optical switch

I am an electronics engineering stu-
dent currently building a project which
allows 35mm slides to be viewed in
three dimensions.

The process involves projecting two
slides (left view and right view) alter-
nately onto a screen in rapid succession,
and allowing one eye at a time to view
the appropriate slide. Although I have a
number of sources for electronic com-
ponents, there is one item for my project
that I haven’t been able to find a source
for. I need a special lens or laminate
material, which can switch between
being opacque and transparent accord-
ing to the voltage applied to it, similar to
a liquid crystal device.

It needs to be used as an electronic
shutter which can alternately block light,






then let it pass through. I have seen some
special liquid crystal 3D glasses (X-
specs) available for the Amiga computer
that do just what I want, but I cannot
locate the manufacturerer (need just the
lenses, not the expensive software that
comes with them.)

If any readers are able to give me
some relevant information or if they
have had experience in a similar experi-
ment that they might like to share, I
would be grateful if they would reply
either in this magazine, or to me per-
sonally at the following address:

Mario Annetta,

69 Boldrewood Parade,

Reservoir, VIC 3073.

TI computer user group

On what is known as Black Friday in
1983, Texas Instruments announced that
they would cease production of their
popular TI99/4A home computer.

The reasons for this are a little beyond
the scope of this letter, however there
followed a period where quite a number
of these computers were sold in
Australia, and throughout the world.

Contrary to what would be expected,
there is still a strong following for these
computers in Australia. But there are
also a very large number of owners who
are ‘lost in the wilderness’ because they
are not aware of th e existence of the
User Groups that exist throughout the
country. These people often contact
computer suppliers or servicemen for
help but are all too often told that they
haven’t heard of them for years and that
there is nothing that they can do to help.

I am sure that a significant percentage
of computer suppliers and particularly
servicemen regularly read this fine
magazine and I would like to take this
opportunity to point out assistance is
available from TI99/4A owners in most
states of Australia.

The user groups can provide software,
repairs and hardware enhancements for
the TI99/4A. I should point out that
while this is an outdated computer there
is still new software being produced.

Most applications written for PC’s and
other popular computers are available in
one form or another for the TI. In the
hardware line, it is possible now to
modify and add to the TI99/4A so that it
would be hardly recognisable to the
original designers.

Anyone with enquiries can contact
their local user group or write to me at
PO Box 3051, Clontarf MDC, QLD
4019.

Garry J. Christensen,

Secretary,

TI-Brisbane User Group.

EDITORIAL
VIEWPOINT

A good idea
that should be taken further

I’ve just had a chance to look through the ‘Advisory Code of Practice’ for the
domestic electronics service industry, which was recently published by the
NSW Department of Business and Consumer Affairs. It seems a very
worthwhile move, aimed both at lifting the standard of service delivered by
people and firms involved in repairing domestic electronics equipment, and
also at raising the awareness of consumers with regard to the level of service
that they’re entitled to expect.

I hope similar codes are adopted in other states, so that the quality of
electronics servicing is raised throughout Australia — not just in NSW. And
hopefully this will happen, because many national bodies and organisations
were involved in, or at least consulted when the NSW code was being prepared:
The Consumer Electronic Suppliers Association (CESA), the Television and
Electronic Services Association (TESA), the Electronic Services Industry As-
sociation (ESIA) and The Electronic Technicians Institute of Australia
(TETIA).

But while this kind of code is commendable, to my mind it doesn’t go nearly
far enough. For example there’s the problem of availability and pricing of
replacement parts, which was even noted by NSW Business and Consumer
Affairs Minister Gerry Peacocke when he was actually launching the NSW
Adpvisory Code.

Frankly the cost of replacement parts often seems to be exorbitant — assum-
ing, that is, that they’re even still available, by about four or five years after
purchase of the appliance. Many manufacturers seem to give minimal support
of their products past their official warranty period, giving every impression
that they want the consumer to throw away the appliance at that time and buy a
new one. Try getting a replacement part like an RF booster/modulator module
for your seven-year-old VCR, for example, as I did recently. When I finally did
find out where one could be obtained, I was absolutely staggered by the price of
around $130 — about four times what I would have expected!

Another area that simply hasn’t been addressed by the current Advisory Code
is the need for adequate servicing information to be made available by the
appliance manufacturer. Many manufacturers are very poor in this area of
support, producing manuals that are either inadequate, overpriced or in such
short supply that they’re very difficult for either service technicians or cus-
tomers to obtain. This makes it almost impossible for the technician to provide
the correct standard of servicing.

My own view has always been that manufacturers should be legally forced to
provide adequate service manuals for all electronic equipment they sell, along
with the equipment itself and included in the price. That way, we’d all be able
to ensure that at least the information needed to service our equipment was
always available. But at the very least, surely we should insist that adequate
service manuals are available to any service organisation or technician, at a
nominal charge only and for a period extending at least 10 years beyond its
withdrawal from sale.

Jim Rowe

ELECTRONICS Australia, August 1991
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What’s New in

VIDEO and AUDI

0 ‘En

New multi-band
radios from Philips

Philips has released a very compact
nine-band radio receiver — receiving
FM, LW and MW signals as well as six
shortwave bands. The AE3205 receiver
has both telescopic and ferrite rod
aerials for the reception of signals from
around the world. Convenient features
including a LED tuning indicator, an
earphone connection, the ability to run
off mains or battery power and a hand
strap for easy listening.

For those who want higher perfor-
mance the dual wave version AE3405
spreads the shortwave broadcast
spectrum over nine shortwave bands as
well as picking up FM, LW and MW
broadcasts. AM/FM switching is
electronically controlled and indicated
by a LED, while a lock button guards
against accidental switching between
AM and FM. A separate AM band selec-
tor is incorporated into the AE3405.
Control in tuning is facilitated by an
easy to use thumbwheel.

Stereo sound can be achieved by plug-
ging a stereo headphone set into the
socket provided and the Philips
Dynamic Bass Boost adds depth to bass

reproduction. Philips also includes a
guide on shortwave frequencies, and an
attractive carry pouch.

The Philips AE3205 is available now
at around $99.95, while the AE3405
sells for around $129.95.

New MATV, CATV
amplifiers from Hills

Hills Industries has launched a new
range of master antenna (MATV) and
community antenna (CATV) television
signal amplifiers for professional instal-
lation. The new range includes equip-
ment suitable for hotels, schools,
hospitals and motels, as well as retire-
ment villages, mining towns and caravan
parks. The system consists of Prolink
distribution and repeater amplifiers;
Modulink Plus, a complete assembly
suitable for any size system; equaliser
filters and combiners; and splitters and
directional couplers.

Prolink is designed to drive medium to
large MATYV systems and consists of the
Prolink 1A wide-band distribution
amplifier; the 1B amplifier with separate
switchable VHF and UHF inputs; the 2A
repeater amplifier, a basic line repeater;
and the 2B repeater which can be used

6 ELECTRONICS Australia, August 1991

as a normal down-line repeater but also
incorporates reverse path amplification.

Modulink Plus is a head-end assembly
in modular form mounted on a pair of
rails and includes a power supply, single
channel amplifiers, audio/video
modulator, and frequency converters.
Modules plug into neighbouring
modules via a sub-miniature D15 con-
nector, modified for RF, that carries the
signals between units along with the
power supply. Hills has also produced a
new range of equaliser filter and com-
biner units for use with Prolink and
Modulink that also allow manual adjust-
ment of signal levels in various frequen-
cy bands. The splitters and directional
couplers, which are designed to operate
down to 5MHz, meet the demanding
technical specifications of the State
Housing Commission of Victoria.

Hills Antenna and TV Systems
Division has offices in Victoria, New
South Wales, Queensland, West

Australia, South Australia and New
Zealand to assist with technical informa-
tion and advice.

First ‘live to CD’
recording in USA

The Music Engineering Program at
the University of Miami has made what
is probably the first direct to compact
disc recording in the United States. The
event was a concert featuring legendary
jazz guitarist and former U of M student
Pat Metheny, backed by theUniversity
of Miami’s Concert Jazz Band under the
direction of Whit Sidener. The recording
was made live to a Denon DN-7700R
CD recorder. Laura Tyson, Broadcast
Products Manager of Denon America,
provided the recorder and was on hand
to encode the disc. Recording duties
were handled by John Monforte, Assis-
tant Professor in Music Engineering and
John Beers, a senior in the program.






The concert featured big band arrange-
ments of several Pat Metheny composi-
tions. The new arrangements were
written for the concert by faculty and
students in the jazz program at the
University and were performed to a sell-
out crowd.

The completed pair of discs were as-
signed track numbers and presented to
Pat Metheny before hie had finished
packing up his guitars.

Professional digital
audio recorder

Otari has developed its new DDR-10
Professional Digital Audio Disk Re-
corder/Editor to address many of the
needs of the professional studio and
broadcast markets.

The DDR-10 is said to provide a fully
integrated and configured ‘plug-in-and-
use’ ergonomic work console, incor-
porating a familiar tape machine
remote-like control surface and all sup-
port hardware and software.

Software for the unit comes from
Digidesign, a recognised leader in DSP
software and hardware for the Apple
Macintosh.

The standard DDR-10 system includes
a 19" high resolution monochrome
monitor, analog and digital inputs and
outputs with Apogee filters, +4dBm ac-
tive balanced inputs and outputs,
AES/EBU and S/PDIF digital 1/O’s,
MIDI in/through/out ports, a 345MB
hard disk and 5SMB of RAM — all
mounted in an integral console.

The hard disk provides a minimum of
30 minutes of stereo digital audio at
44.1kHz sampling rate. Otari claims its
dedicated hardware control panel and
jog/shuttle wheel makes the DDR-10
fast to operate, and allows all operations
to be performed directly from its sufrace
without a mouse or keyboard.

Otari products are represented
throughout Australia by Amber Technol-
ogy, Unit B/5 Skyline Place, Frenchs
Forest 2086; phone (02) 975 1211.

Digital sound field
processor for cars

The interior of modern cars is a rela-
tively unfriendly acoustic environment,
making it difficult to achieve high
quality sound reproduction with conven-
tional equipment. But Yamaha’s en-
gineers have developed a new digital
sound field processor, the YDSP-C1,
designed especially for this purpose.

The YDSP-C1 connects between con-
ventional signal sources such as a CD
player, cassette tape player or tuner, and
a standard four-channel power amplifier

Digital audio
message store

Creative Audio has released the
DMS1 Digital Message Storage System,
a cost effective message annountment
system using computer memory as the
storage medium. The DMS1 is designed
for commercial, industrial and display
applications to provide alert, warning
and evacuation messages, public an-
nouncements, product information or
sound effects.

The DMS1 employs digital encoding
technology to provide solid state audio
messge storage and retrieval. Unlike
other systems which use EPROM
devices as the storage medium, the Crea-
tive Audio DMS1 employs battery back-
ed dynamic random access memory
(DRAM), which provides the ability to
record and change the message immedi-
ately — no additional hardware is re-
quired. The DMS1 uses no moving parts

—
——
—
—
c——
—_—

or other components which deteriorate
over time, ensuring a long mean time
before failure period and no degradation
of audio with continuous use.

The DMS1 will hold one message, in
mono, up to 30 seconds in length. Front
panel controls are provided for play and
record functions, with a 10 segment
LED bargraph display for time remain-
ing. Remote control of start, stop, pause
and record functions are accessed
through a rear panel connector. Balanced
line level input and output connectors
are also located on the rear panel.

Power for the DMS1 is provided by an
external DC plug pack, supply with the
unit. In the event of a power failure, an
internal battery will retain the stored
message for over 16 hours.

The DMS1 measures 120 x 95 x
55mm and is exclusively designed and
manufactured in Australia by Creative
Audio of 11/1 Wentworth Road North,
Homebush 2140; phone (02) 746 1199.

and speaker system. It provides custom
DSP control over the five primary
acoustic parameters (initial delay, room
size, ‘liveness’, reverb time and high
cut), allowing the characteristics of the
complete in-car system and environment
to be optimised.

There are also eight pre-programmed
sound field combinations, synthesising
the acoustics of a concert hall, music
chamber, church, stadium, jazz club,
disco, rock concert or theatre. It also
provides a filtered output for a sub-
woofer amplifier system.

The YSDP-C1 employs five Yamaha-
developed LSI chips designed expressly
for audio DSP applications.

It uses 16-bit A/D conversion with 32-
times oversampling, and 18-bit D/A con-
version with four-times oversampling.
Input and output signal levels are 1.5V
RMS, with a rated frequency response of
20Hz - 20kHz, THD of 0.03% and

dynamic range of 90dB. The unit con-
sists of a dash-mounting control unit,
connected to a ‘hide away’ processor
unit. It is expected to reach Australia in
October.

‘Digital noise absorber’

TDK has introduced the NF-C09
Noise Absorber, which uses a TDK
proprietary ferrite core to suppress digi-
tal hash in audio systems. The TDK Ab-
sorber is designed to be placed as close
as possible to the source equipment,
namely on the output cables of the CD
player.

The Absorber is suitable for cables of
diameters up to 9mm. TDK claims that
the Absorber is also effective on digital
musical instruments and DAT recorders.
The NF-C09 Noise Absorber has an
RRP of $24.95 and is available at
selected department stores and TDK
dealers n
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Hifi Speaker Review:

AUDIOSOUND’S 8033A
‘MINUET’ SYSTEM MKIII

Award-winning Australian hifi manufacturer Audiosound Laboratories has upgraded and enhanced
its midrange 8033 ‘Minuet’ model a number of times, since it was first released in 1972. As a result
the latest Mklil version offers really excellent performance, at a very competitive price.

by JIM ROWE

Ask the average Australian hifi en-
thusiast to name three manufacturers of
high quality loudspeaker systems, and
the odds are that they won’t come up
with one Australian firm. You’ll get
much the same result if you ask them to
name three makers of hifi amplifiers, of
course. Yet Australia has an active hifi
manufacturing industry, whose products
are basically equal in quality to those
produced anywhere else in the wortld. In
fact many of them are very highly
regarded elsewhere in the world, as they
undoubtedly deserve..to be. But here in
Australia, most of tlem are virtually un-
known except to a few afficionados.

It’s a sobering fact, but true: within
Australia itself, our local hifi manufac-
turers are almost invisible. Perhaps it’s
because they haven’t got the bickies to
spend on fancy advertising and promo-
tion, or are just better at designing and
making good products than they are at
marketing. Or perhaps it’s simply
another example of the traditional Aus-
sie unwillingness to believe that a home-
grown product could be as good as one
Jthat’s imported from overseas.

The products of Sydney firm
Audiosound Labs are a good case in
point. Company founder and principal
Ron Cooper has been making high
quality speaker systems since 1968,
many of which have found their way
into professional ‘monitoring’ situations,
including the ABC.

Ron was one of the first speaker sys-
tem designers to recognise the sig-
nificance of the work of Neville Thiele
and Dick Small, and to incorporate their
seminal insights and design methodol-
ogy into his designs, well ahead of most
overseas designers. Most of his designs
have even had the added benefit of
direct informal design involvement by
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Neville Thiele himself, our world-ac-
knowledged Aussie guru on the subject
— an undoubted advantage that vir-
tually no other loudspeaker system
maker can boast.

Audiosound’s speaker systems also
won a prestigious Australian Design
Award last year, as we reported in our
December 1990 issue, and were com-
mended for their quality construction,
finish and audio performance. Yet
they’re still in many ways ‘well kept
secrets’, known to only a minority of
potential buyers...

You get the idea, I'm sure. The point
I'm making is that Aussie hifi manufac-
turers make excellent world-class
products, which deserve much more
recognition and patronage than they get.
My hat’s off to the ‘Ozfi’ industry
promotion group, for its efforts
towards achieving this recognition.
Hopefully FA is also playing its part,
with our frequent articles and reviews
bringing Australian products to our
readers’ notice.

But enough of the flag-waving
preamble. Let’s now tum to the subject
at hand: the latest ‘Mark III’ version of
Audiosound’s well proven mid-range
8033 Minuet system, which first ap-
peared in its original form in 1972. Over
the intervening 19 years it has been
upgraded, enhanced and fine-tuned a
number of times, but is still based on the
original design concept.

Ron Cooper jokingly describes the
8033 as ‘softspeaker’ rather than a
‘loudspeaker’. But this doesn’t mean
that it lacks either power handling
capability or incisiveness, he hastens to
add. What it’s meant to convey is that
the 8033 is designed to place primary
emphasis on smooth, clean and very
wide-range reproduction, rather than on

being able to cope with the highest pos-
sible power levels. The 8033 is based on
medium sized two-way bass reflex
enclosures, using a 170mm long-throw
bass driver teamed with a 25mm dome
tweeter. The woofers are imported units
with an aluminium voice-coil former
and heavily doped cone, which are
‘customised’ by Audiosound in house to
achieve the desired performance. The
tweeters are the well-proven HF8 units,
which offer wide dispersion and
emerged as ‘best performer’ from Dick
Small’s original impulse testing work at
Sydney University.

The 8033 enclosures are relatively
deep, measuring 495mm high by
295mm wide by no less than 430mm
deep. They’re also very solid, finished
with genuine American Walnut wood
veneer and with heavy internal bracing
using pillars directly behind the woofer
mounting points.

The woofers and enclosures in the
8033 are carefully matched according to
Thiele/Small alignment, to achieve a
bass response extending down to an im-
pressive 35Hz at the -3dB point, and just
on 30Hz at the -6dB point quoted by
some overseas makers. This is with a
very tiny (.1dB peak at about 48Hz, and
represents a much more extended bass
response than that achieved by many
systems of either comparable or larger
size, and costing considerably more. It
also obviates the need for a supplemen-
tary sub woofer, often needed to achieve
satisfying bass performance with com-
pact systems.

For the latest 8033A MKIII version,
the bass drivers have been given in-
creased suspension travel to allow for
larger cone excursions. At the same time
the suspension has been arranged to ‘self
limit’, preventing audible bottoming of






the coil tormer against the magnet as-
sembly during excessive bass drive. The
port diameter has also been increased,
with suitable adjustments to preserve the
alignment, to lower venting velocity and
improve ‘breathing’.

The HF8 tweeter is time aligned, and
mounted in a felted and chamfered
recess to minimise diffraction effects
and improve phase and transient defini-
tion. It is also fuse protected, and fitted
with a three-position HF level control to
allow adjustment of top-end balance ac-
cording to the listening room acoustics
and individual taste,

As with previous versions of the
model, the 8033A MKIII uses a third-
order crossover network, with a slope of
18dB/octave and phase/impedance
equalising. This is very carefully ad-
justed to minimise tweeter diaphragm
movement (and hence distortion) in the
crossover area, while also minimising
relative phase shifts and time delay.
Each crossover uses 12 elements, and
uses only air-cored inductors and
polyester capacitors for minimum distor-
tion. Quoted nominal load impedance of
the 8033A MKIII system is eight ohms,
with a rated frequency response of 35Hz
- 20kHz. It is designed to be used with
amplifiers rated anywhere from 20W to
100W per channel.

What we found

Ron Cooper very kindly loaned us an
8033A MKIII system, complete with op-
tional (but recommended) floor stands,

for a couple of months so we could try it
out for ourselves in a typical domestic
listening environment — my own home
loungeroom, in fact. This allowed me to
evaluate the system using both basic in-
struments (audio generator, sound pres-
sure meter etc) and a wide range of
musical programme material,

The amplifier used to drive the sys-
tem was the new Pioneer A-400, as
reviewed in the July issue. This has an
output of around 60W per channel,
with excellent distortion and noise per-
formance as well as a very flat
response, and turned out to be well
matched to the Audiosound system.

First of all, I tried running the gener-
ator over the bass end of the spectrum, to
verify the 8033A’s impressive low end
response. As far as I could determine, it
was exactly as claimed, with solid out-
put down to just below 35Hz. There
were no funny bumps or lumps, either
— just smooth and clean reproduction.

Then I ran the generator further up
into the mid-range crossover region,
where many systems do start to exhibit
bumps, lumps, odd little resonances and
phasing artifacts. Again there was really
nothing to discover; merely a smooth
and fairly rapid transition from the bass
driver to the tweeter.

As a last check with the generator I
swept over the top end, and also did a
few quick checks of beam width with
the SPL meter. But again things were
very uneventful: there were no obvious
peaks or dips, and the radiation pattern

at the high end seemed smooth and
broad. So I put away the instruments,
and settled down for some sessions of
relaxed but careful listening,

Over the next few weeks I was able to
have quite a few sessions listening to the
system, with a variety of different kinds
of programme material from both CDs
and the FM tuner. And to be honest, the
longer I listened to the system the more
it confirmed my initial impressions: that
the 8033A is an exceptionally smooth,
clean and well balanced wide-range sys-
tem. Very early in the sessions I dis-
covered that for my particular listening
room, the speakers sounded a little too
bright unless I turned their HF level
switches down to the ‘2’ position. But
after that, it didn’t seem to matter
whether I played solo vocalists, choral
music, orchestral music, solo instru-
ments like flute, guitar or piano, concer-
tos or a full concert pipe organ — the
reproduction was clean, balanced and
without any obvious colouration. And
with its extended bass response,
coupled with a lack of distortion, the
8033A system also provides a
remarkably warm and unforced ‘big
speaker’ sound, as well.

As for it perhaps tending to be a
‘softspeaker’ rather than a
‘loudspeaker’, that certainly doesn’t
seem to be a problem in a typical domes-
tic situation. It would produce more than
enough volume for normal or even
‘loud’ listening, in my experience. In
fact even turned up briefly to levels
where my neighbours were probably
contemplating a complaint to the local
police station, there was no real sign of
distortion or other embarrassment.

In short, then, I found the Audiosound
8033A MKIII speaker system an excel-
lent performer. It’s very easy to listen to,
and with its smooth and extended bass
response seems well suited for either
domestic or professional monitoring use.

At the quoted price of $1649 for the
basic system plus a further $195 for the
optional floor stands, it also seems to
represent good value for money. If
you're looking for really wide range
reproduction coupled with compact size
and smooth unforced sound, it would
have to be on your shortlist.

Unfortunately as with other
Audiosound systems you won’t be able
to find it in many hifi dealers. It’s only
available from ‘selected dealers’, or
direct from Audiosound itself. For fur-
ther information, including details of
your nearest dealer, contact
Audiosound Laboratories at 148 Pitt
Road, North Curl Curl 2099 or phone
(02) 938 2068. [ |
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Video & Audio: The Challis Report

AARRY

APOGEE ‘STAGE’
RIBBON SPEAKERS

‘Panel’ loudspeakers such as the electrostatic or ribbon types have a reputation for providing the
most ‘transparent’ delivery of program material. They also tend to be relatively large in diaphragm
area, particularly where acceptable bass response is sought. This month Louis Challis has been

testing the new Apogee ‘Stage’ ribbon system, which is claimed to combine full range reproduction
with reasonably compact size...
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It seems that | am only one of the many
Australians who have been infatuated by
electrostatic and/or ribbon loudspeakers.
Now don’t get me wrong, it's not that |
am so easily seduced; but rather that
even early electrostatic speakers offered a
level of performance and a range of re-
lated characteristics which their very dis-
tant cousins, the dynamic loudspeaker
clan, just couldn’t quite seem to match.

It is now more than 20 years since |
bought a pristine pair of Quad electros-
tatic speakers, and although my infatua-
tion blossomed into what could easily
be described as a ‘wild romance’, it
should be noted that neither my wife nor
my family were imbued with quite the
same feelings.

Of course my ‘infatuation’ wasn’t quite
as blind as you might suspect, because |
understood and tacitly accepted the all-
too-obvious limitations of my Quads. As
well as an ungainly appearance, | was
forced to accept their inadequacies in
terms of reproduction at frequencies
below 100Hz. Those inadequacies were
temporarily resolved by adding a sub-
woofer to the system. One of the most
disturbing limitations in almost every
electrostatic speaker system, and in many
of the later ribbon speakers that | have
reviewed, has been their inability to faith-
fully reproduce low frequencies. And the
lower the frequency, then the more dif-
ficult that task becomes. The amplitude
of motion required to adequately
reproduce those low frequencies imposes
extremely complex demands on the
diaphragm of this kind of speaker. These
demands can only be really satisfied by
using larger diaphragms, and ultimately
of course by much larger and visually in-
trusive speaker panels.

Neither the first nor second generation
of Quad electrostatic speakers ever really
solved the problems and inadequacies at
low frequencies. In any case they had
numerous other peccadillos — not the
least of which were the selenium rec-
tifiers which the first generation had
adopted for their high voltage power sup-
plies. Those particular archaic devices
had a nasty habit of failing prematurely,
particularly if you did not regularly

Y
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The decay response spectra analysis for the Apogee ‘Stage’ ribbon loudspeaker,
showing the smooth and fast decay characteristic at middle and high frequencies
but also the resonant characteristic at low frequencies.

switch off the mains power after listening
to them, and of making their demise
known in a delightfully malodorous way.

Latest technology

The latest ribbon speaker technology
has sidestepped the need for nasty high
voltage selenium power supplies (even
though suitably protected silicon rec-
tifiers would have solved the reliability
problem, at least). Right on cue, technol-
ogy has developed modern ferrite strip
magnets and even more esoteric complex
products like samarium-cobalt strips of
magnetic materials, which make it pos-
sible to achieve unrivalled characteristics
with modern ribbon speakers. These now
use specially formulated ultra-thin
diaphragms, suspended between stacked
arrays of matching magnets.

One firm which has ‘leap frogged’ past
the Quad company’s original develop-
mental work, and which has developed

an enviable reputation in its own right is
Apogee Acoustics Incorporated, located
in the state of Massachusetts on the
eastern seaboard of the USA.

The firm’s designs have adopted well-
proven ribbon tweeter technology, from
which they have progressed with a sys-
tem which is far simpler, in that it no
longer requires high voltage supplies nor
complex transformers.

The first of their speakers, the original
Apogees (which | note they still market,
but now under a different name), are a
monumental 2m high, and half as wide
again. Ribbon speakers with such large
dimensions can achieve reasonable, if
not good, low frequency performance,
even if they do tend to dominate the
appearance of the room in which they
are placed.

Now there are of course relatively few
residential situations in which a male of
the species could readily place such large

100Hz (20ms/div).
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47Hz (100ms/div).

Four tone burst response plots for the ‘Stage’ loudspeaker, showing its transient response. The upper trace In each case
shows the electrical input, with the loudspeaker's output below. All plots are with 90dB steady state SPL at 2m on axis.
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speakers, without incurring the wrath of
his female mate. For it is my observation
that there are relatively few women who
would willingly purchase or even agree
to the purchase of such large speakers —
especially when they sell for more than
US$8000 a pair.

As the marketing personnel at Apogee
soon discovered, it is just not good
enough to have a speaker that is excep-
tionally good; you must also have to have
a speaker which the marketplace wishes
to purchase. If the prospective purchasers
object because of the size, and state their
negative response to the appearance of
the speaker system, then you are prover-
bially ‘pushing it uphill’.

The marketing people’s approach, as
you have most probably guessed, was to
develop a range of smaller Apogee
speakers with such evocative names as
‘Scintilla’, '‘Duetta’, and finally the
‘Caliper’. Each of these successive sys-
tems was either cheaper or smaller than
the original Apogee, and consequently
they sold in significantly larger numbers.

Of course price is important, but then
so too is performance. And after resist-
ing untold ’sling shots and arrows’, the
Apogee firm’s most recent response was
to develop the Apogee ‘Stage’ system,
which is a smaller system, with what
they claim to be a ‘better wide range
performance’.

The Stage speakers are almost exactly
the same height as my existing monitor
speakers at home, and to use my wife’s
bland description, “they are no more
ugly”! (It's nice to know that one’s toys
are appreciated.)

The Stage ribbon speakers are however
significantly wider, and they make addi-
tional demands in terms of clear space
both in front and to the rear.

Because of their relatively thin and flat
profiles, they still make a very strong
visual impact. Each of the speakers has
an expanse of flat black solid facia, with
a trapezoid-shaped frontal face, which is
neatly trimmed on both sides with
mahogany. (They are available with other
colours and finishes, but that is very
much a matter of personal taste.)

The face incorporates two separate
areas of recessed expanded mesh — one
relatively large and the other tall and thin
— behind which the ribbon elements are
suspended. With the light at the right
angle, you can readily view the neat
profiled faces of each of the distinct areas
of diaphragm.

The long thin vertical ribbon section of
the tweeter’s diaphragm is located on the
side closest to the middle of the room,
and does not detract from the appearance
of the system.
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The speaker panels are only about
50mm thick, and the rear faces have per-
forated metal covered matching cut-outs
which do not inhibit the rearward sound
propagation, so that the diaphragms con-
stitute true dipole elements with equal
components of sound energy radiation
from both the front and the rear. The
Apogees are supported on a pair of rear-
mounted adjustable brackets, which in-
cline the front panel.

The handbook spells out the need to
angle the speakers if you want to
achieve optimum sound emission. It
also advises that you should correctly
position the sharply pointed adjustable
(screwed) rear spiked supports so that
they firmly extend into the (wooden)
floor of the room in which they are to be
placed, to ensure positive stability and
optimum sound quality.

Not surprisingly my wife baulked at

that, and | don’t doubt that quite a few
other prospective owners will experience
comparable embarrassment.

That problem can of course be par-
tially resolved by reversing the screwed
spikes and placing appropriate weights
on the rear feet to achieve an ap-
propriate level stability.

The rear of the speakers also incor-
porate a double set of terminals which
are designed to be used in a ‘bi-
amplifier’ configuration, to optimise the
sound quality and minimise the adverse
interaction that a single pair of leads
and a single amplifier channel ap-
parently produces.

Although they are relatively thin, the
Stage speakers are unusually heavy, and
at 25kg each (without packing), prove to
be rather unwieldy — especially if you
are forced to handle them without assis-
tance. The dimensions are 980 x 670 x
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The rear of one of the ‘Stage’ ioudspeakers, showing the support brackets, the
input terminals and tweeter level switch, and the rear openings for each driver
element. The wide darker band down the centre of the mid-range driver is the
array of magnets, cemented to the perforated steel back panel.
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Various response plots for the Apogee ‘Stage’ loudspeakers. Note the smooth
phase response, the low minimum input impedance and the bass peak evident
in both the main response plots and the one third octave pink noise response.

240mm (H x W x D, including the sup-
port brackets).

Reverse procedure

For a variety of practical reasons, |
elected to reverse my normal procedure,
and took the Stage speakers home for an
initial subjective assessment, before
taking them back to the laboratory for
what was clearly going to be an interest-
ing exercise.

My first impressions of the Stage
speakers during a short recital at home
were reasonably favourable, particularly
in terms of their performance on classical
music and on speech. So | packed up one
of the two speakers again and took it
back to the laboratory, to put it through
its paces.

The first series of tests, which | con-
ducted in the anechoic room, was to
determine the on-axis frequency
response characteristics. Those measure-
ments revealed that although the Stage
has a frequency response which is rela-
tively smooth above 150Hz, the low fre-
quency response was anything but
smooth. The peak in the response be-
tween 30 and 70Hz was not really what |
would have expected, and | really
wondered why | had not noticed how
peaky and limited the low frequency
characteristics were during my first sub-
jective foray at home.

By contrast the smooth response above
200Hz was fully in keeping with my sub-
jective impressions, and was a confirma-
tion of the design characteristics and
primary attributes of the system.

| noted that when the single rear panel
control was switched from the ‘normal’ to
the ‘high’ tweeter switch position, this
only provided a modest change — in the
order of 3dB — at frequencies above
5kHz. This was quite uniform across the
top of the tweeter range.

The measured phase response was
remarkably smooth, and unlike the
Quads and most of the other ribbon or
electrostatic speakers which | have pre-
viously evaluated, exhibited none of the
irregular or cyclical perturbations in the
phase response which were a feature of
those other speakers. Of course a smooth
phase response augurs well for the tran-
sient sound quality, particularly if it is
matched by a reasonably smooth fre-
quency response.

The measured impedance curve for the
system, with both sets of terminals inter-
connected in parallel, provides an un-
usually low impedance — a whisker
above three ohms, which is potentially
low enough to be embarrassing with
some amplifiers. Obviously this low im-
pedance characteristic is the underlying
factor behind the designers recommend-
ing a ‘bi-amplifier’ drive configuration.

The decay response spectra caused me

"~ ELECTRONICS Australia, August 1991 13






Challis Report

disturbing problems, because of a ther-
mal bug in the IEEE interface of my Fast
Fourier analyser. This had the disturbing
result that it would lock up the interface
from the computer, and preclude any
chance of plotting out the full decay
response spectra.

Whilst | have not yet resolved that
problem, | was able to extract sufficient
information to plot out enough of the
decay response spectra to publish a set
of curves.

The decay response spectra analysis
that | did finally record confirmed very
positively that the mid-range and tweeter
sections of the Apogee Stage are unusual-
ly smooth, with an equally fast and
smooth primary decay characteristic.
There were of course some signs of low
level reflections, particularly in the region
between 5kHz and 10kHz.

Not unexpectedly, the low frequency
driver’s resonant characteristics show up
’loud and clear’, but for all that, the
decay response characteristics are par-
ticularly good and highlight the underly-
ing reason why this particular speaker
system has such a smooth presence.

It also explains why they have an al-
most ‘transparent’ characteristic in terms
of their reproduction sound qualities. The
conventional tone-burst testing con-
firmed that whilst these speakers do ex-
hibit some modest traces of ringing at
high frequencies, the onll point in the
frequency range where there is a real
resonant characteristic (and slow
decay), is at the 47Hz peak of the low
frequency section.

! briefly examined the directivity char-
acteristics of the speakers at high fre-
quencies, and was gratified to find that
the tweeter’s response was reasonably
uniform within a +/-30° arc, although
outside that angle the high frequency
response drops away quite rapidly. .

| also examined the one-third-octave
band pink noise room response, and dis-
covered why the Owner’s Manual recom-
mends that these speakers be positioned
out by 36-48" maximum — i.e., ap-
proximately 1-1.2m from the rear reflect-
ing wall.

With this spacing, the reflected low
frequency peak at 47Hz s
diminished, and the overall frequency
balance is enhanced.

Subjective appraisal

My subjective appraisal of the Apogees
was made all the more pleasurable by
some exciting new discs.

| started with an album from the Com-
plete Mozart Edition, which Philips have
been progressively issuing since October
last year and which because of its size
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will continue throughout 1991. | have all
of Volume 3, which incorporates his
Serenades for Orchestras, and which
contains some of Mozart’s most entertain-
ing music. Foremost amongst these works
is the ‘Eine Kleine Nachtmusik’ Serenade
in G K525, which is undoubtedly the best
loved of these works.

| was entranced by the music, but
noted that this music contains minimal
content below 100Hz. With that limited
spectrum of music, the Apogee Stage
speakers provide a frequency response
and fidelity which was unquestionably
superior to my Quads, and moreover they
provided a degree of realism which few
other speakers could readily surpass.

My next test selection was derived from
a delightful and what | consider to be an
unusual disc.

This featured the duo pianists Tal and
Groethuysen, playing a selection of some
of Carl Czerny’s most delightful piano
music composed for ‘four hands’ (Sony
Classical SK45936). Any serious piano
student knows (fears?) the name Carl
Czerny, and many | don’t doubt, with less
than fond memories. This is because most
of his music was written primarily for
piano practising.

Although Czerny was a brilliant pianist,
he was almost unknown in his own time,
and were it not for the acceptance and
adoption of his music by countless
music teachers both during and after
his death, his name would have long
since been forgotten...

What this disc clearly highlighted were
the low frequency limitations of the Stage
speakers, and specifically in terms of a
mild dissonance when compared with
my reference speakers.

Whilst not grossly disturbing, the low
frequency characteristics achieved fall
well short of Apogee’s claims that these

particular speakers are the only ones that
‘deliver bass energy as transparent as the
rest of the audio band’.

The last of the new discs which |
played was an exciting new release
which features Midori, the brilliant young
Japanese violinist, playing Bartok’s Violin
Concertos Nos 1 and 2 with Zubin Mehta
conducting the Berliner Philharmoniker
(Sony Classical SK45941). Whilst | ac-
knowledge that | have never been a true
Bartok devotee, there are however some
pieces of his music which | do like, al-
though his second Violin Concerto
doesn’t really fall within that category.

The Stage speakers provided a
reproduction mechanism through which
an exceptional degree of fidelity is
achieved, with minimal colouration.

| played a number of other discs, in-
cluding vocal recordings, and was
pleasantly surprised by the realism and
fidelity achieved — for voice and for
most (but not all) orchestral instruments.

Summarising, Apogee’s Stage speakers
constitute a complex compromise in
which the designers have endeavoured to
synthesize the best features of ribbon
speakers in a visually acceptable module
size, which should prove acceptable to
the woman of the house, and possibly to
the budget as well.

As with any compromise, some fea-
tures of the Stage are exceptional, whilst
others fall short of my standards of excel-
lence. Notwithstanding, this is one
speaker system which is well worth
auditioning, as its attributes outweigh
its deficiencies.

The RRP for the complete Stage system
is quoted as $5995.00. The review sys-
tem came from Australian distributors
The Audio Connection, Shop 44, Suite 1,
Old Town Centre Plaza, Bankstown
2200; phone (02) 708 4388. n
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Professional Video:

Panasonic’s Ml & Digital
1/2" broadcast formats

Despite the apparent committment by Australia’s TV stations and professional programme
producers to the Betacam video recording format, Matsushita is putting renewed effort into giving
them a ‘second chance’ with its Ml format — which has proved popular overseas. The company
has also developed a digital format, based like MIl on the use of 1/2" tape cassettes.

by BARRIE SMITH

It would be easy for a space traveller,
landing in any Australian capital city, to
be misled into thinking the whole world
ate MacDonald burgers, drove Toyotas,
watched ‘E Street’ — and listened to
Kylie.

Similarly, should our space traveller
be literate in ‘matters video’, and fell
through the ceiling of any News Depart-
ment in any TV station in this country,
he or she could be forgiven for accepting
the delusion that the generic name for a
video camera was ‘Betacam’.

Currently Betacam and Betacam SP
have an installed base in Australia of
around 3,000 units. And such is the
dominance of Sony’s Betacaml ENG2
and EFP3 camera/recorder systems that
not only TV stations but documentary
makers, corporate video producers,
programme producers and many TV
commercial makers survive and profit
only by the grace of the ‘go anywhere’,
highly portable and simple-to-operate
equipment. In Australia, that is.

Intense war

In a report of mine (ETI: 10/88) on the
1988 Sydney SMPTE Conference, I
noted that a quiet, but nonetheless in-
tense war was raging between the forces
of Matsushita’s MII and Betacam SP
formats.

The higher quality SP standard had
been accepted by all major networks in
Australia, but at that stage no orders had
been taken for the MII — in spite of the
latter’s introduction three years earlier.

On the GEC/Matsushita display at the
Conference was a healthy array of MII
equipment, including a eamera/recorder
and a stand-alone camera front end. The
Matsushita people admitted that
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Betacam SP had quite a lead in sales, but At the time NHK in Japan were
felt their system was still doing well,and  operating 200 VTR units for recording,
they considered there were unique editing and telecast — plus another 40
benefits in MIL units for satellite and local relay work.







Above: The interior of Panasonic’s AU-65. A studio VTR for record-replay and edit
functions. Opposite: The interior of Panasonic’s AU-63 studio player, showing
PCB area reduced by 40%. Benefit is lower production costs and assoclated user

economies.

And NBC had taken delivery of a total
of over 1000 assorted pieces of MII gear,
timed to cope with the Seoul Olympics.
It may be relevant to mention that the
1988 cost of a basic MII setup, including
two cameras and post production equip-
ment got into the A$150,000 zone.

For many companies this path offered
a fairer gamble than the newly arrived
high tech, but high cost, digital path —a
single Ampex digital VCR was then

costing in the region of A$140,000. But
the production industry is now in
downturn mode, with almost every type
of television broadcast material appear-
ing in reduced quantities — commer-
cials, documentaries, drama and so on.
Only corporate video productions are in
growth phase.

So, the price of equipment is a factor
of some importance — not only for re-
placement reasons, but for those com-

GLOSSARY

Betacam:

A broadcast format developed by Sony,
using 1/2" video cassettes. The video
signal is recorded at six times the speed
of consumer VCRs. Essentially, it uses
two tracks — one carries the Y signal, the
other the C signal. Two audio tracks are
also provided. Betacam SP employs a
metal particle tape and uses a recording
method with a higher bandwidth.

ENG:

Electronic News Gathering is any type of
fast, portable electronic image capture —
mostly used in news gathering.

EFP:

Electronic Field Production — generally
refers to remote production techniques
away from the studio, using portable TV
cameras and recorders. Mostly used in
documentary, programme and commer-
cial work.

D1, D2:

The D1 standard uses 19mm tape cas-
settes. It digitally and separately records
the three components that describe the
colour television signal. This brings a
benefit that is not provided by the con-

ﬂictir? encoding schemes of PAL, NTSC
and SECAM.

Further, a higher chrominance bandwidth
is maintained, assisting picture manipula-
tion in post production. D2 uses the same
cassette, but employs a composite (Y
and C) si?nal recording method — al-
though still digital in nature. It is capable
of 20 generations of copies with no
visible degradation. Cost of equipment
and tape consumption is lower than D1.
EBU address track:

Specified by the European Broadcasting
Union, for the PAL standard. EBU code
allows the recording of absolute addres-
ses showing hours, minutes, seconds
and frames. This allows frame-accurate
editing, forming the basis for automatic
multi-event editing.

VITC:

A time code that is converted to video
information and recorded in the vertical
interval outside the area of picture infor-
mation. Circuits convert this to a monitor-
readable code.

LTC:

A tifne code recorded on an audio or
other track. Most time codes — SMPTE,
EBU — are recorded in this manner.

panies upgrading or investing in new in-
stallations.

Suddenly, MII has become very at-
tractive. When you consider that a
camera front end and a recording back in
the format can be purchased for around
$20,000 — nearly half the cost of
Betacam SP — the figures take on an
attractive lustre.

‘New generation’

But it’s not merely a price-cutting,
‘maim the opposition’ exercise — Mat-
sushita/Panasonic has actually
redesigned major areas in the equip-
ment: PCB surface areas have been
reduced by 40% with the inclusion of 20
new types of dedicated LSI chips.

The result is lower production costs,
reduced power consumption, less
weight, increased reliability and less
maintenance.

Performance is up too, claims the
company. The ‘before and after’ figures
are revealing — see Table 1.

In terms of acceptance, like meat pat-
ties squashed into bread rolls, Japanese
cars et al, what we in Australia embrace,
consume and use is no guide to practices
in major and more technologically ad-
vanced population centres in other parts
of the world.

Often, to our shame, we tend to think
that what we accept as a standard is what
every one else takes on board. To the
contrary. In broadcast terms, we have
often embraced a single standard, ignor-
ing the benefits of other, competitive
ones.

Back in 1986 Michael Sherlock, ex-
ecutive VP of NBC operations and tech-
nical services, was quoted as saying
“You’d think the last thing we needed
was another tape format. Ah, but that’s
the paradox. What we needed were
fewer formats and that’s the ‘big deal’
about MIL”

Sherlock went on further to explain
that the attraction of MII was its
‘universality’:

“There’s no further need for 1" equip-
ment, or 2" cart machines; no further
need for 3/4" equipment; no further need
even to consider a composite digital
machine.”

Floyd’s choice

In 1990 we were blessed with the
presence of British quaffer and gour-
mand Keith Floyd. Slipping easily be-
tween restaurant and vineyard, Mr Floyd
and his production team shot a batch of
episodes of his TV series in MII format
— reportedly chosen by the Producer-
Director for its high level of image cap-
ture quality.
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Keith Floyd aside, most TV viewers
were probably unaware that NBC’s
coverage of the 88 Seoul Games was
executed with MII. Every event was
recorded and edited on the MII format,
with the help of 200 MII nnits belonging
to NBC Sports and News departments,
resulting in 180 hours of programming
going to air.

Format development

Matsushita and NHK have been
developing MII since 1983. The first
units were shipped to NHK in 1985, the
organisation deciding to use MII for EFP
and on-air work, while deploying the ex-
isting Betacam units for ENG activities.

NBC, for their part, decided to adopt
the format as a long term plan to replace
all of its ‘on-air’ cartridge playback
machines, 1" VCRs and 3/4" VCRs —
the benefits perceived were advantages
of maintaining a single format, and
MII’s technological superiority. In
response, Sony delivered Betacam SP.

MII was developed around the ad-
vantages of metal particle tape. By con-
trast, Betacam SP was developed to
maintain Betacam compatibility and the
latter’s use of cobalt/ferric tape.

Matsushita considers their format is
the superior one for a number of
reasons:

MII uses a 44-micron track width;
Betacam uses an 86-micron width. As a
result, the Betacam SP cassette has to be
1.85 times larger to provide the same 90
minutes of running time.

Signal to noise: Admitting that a wider
track contributes to lower S/N figures,
Matsushita claims this is balanced by
MII’s use of the amorphous head design.
The result is that the two formats exhibit
virtually the same S/N figures.

The video signal is recorded on a pair
of tracks. One track carries Luminance
(Y), the other Chrominance (C) informa-
tion. Since it is extremely difficult to
separate the two signals completely, a
portion of the Y signal is mixed with the
C signal — and vice versa.

This mixed component produces a
noise factor on playback and when en-
coded back to a composite signal — due
to jitter in the VCR. In order to com-
pletely eliminate this noise and
produce a satisfactory composite sig-
nal, MII uses VISC (Vertical Interval
Subcarrier Control).

This method generates a vertical sub-
carrier (VSC) that is locked to the burst
signal of the input signal; in PAL terms
this is inserted into the 12th line.

Other tracks are recorded on the tape:
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The AU-520 portable Mil recorder welghs 7kg without cassette and battery. It
provides a 97 minute record capaclity.

the outside track at the bottom of the
tape receives an EBUS ‘time code’ ad-
dress track; above this is the control
track, carrying sync information for the
rotating head; the two top tracks camry

audio — either as separate data, or as a
stereo pair.

In addition there are two tracks not
shown in the diagram: these area stereo
pair recorded across the video track area

b Recording Format (PAL)

Aucio Track  Ch2

7X
[
\

~
~N—1

JRE I N .

LHead Drum Location
(AU-65)

CH) orase.

Schematlc of the Mil recording format.






ENG/EFP Stand-Alone System

The WV-F350 is Panasonic’s newly announced three chip camera, dockable with
most VTRs including Betacam and S-VHS.

using the embedded FM technique. In
component video recording, Y and C
signals are recorded onto a separate
track.

But picture jitter can occur when the
signals on the tape are played back: the
phase relationship between the Y and C
signals is disturbed and image instability

results. MII uses a burst signal method
to correct the phase difference, eliminat-
ing the jitter, and producing a stable out-
put signal.

Global Mil use
At this point in time an impressive
18,000 MII units have been shipped

ERASE MEAD
*AUDIO CHI/CH2
¢ CONTROL
¢ TIME_CODE
¥:CH2
AUTO TRACAING
REC/PB HEAD P8 HEAD

® AUDIO CHIZCH2

DIRECTION OF TAPE TRAVEL
(v &7-693mm~n)

CHI FLYING
ERASE HEAD

HEAD CYLINDER

TIMER
ROLLER

Configuration of the Mil head layout and tape path.

worldwide — to organisations such as
NHK, NBC, Thames TV, ORF in Austria
and KBS in Korea. Many organisations
use MII for on-air, EFP and for direct
satellite origination.

I've made two visits to Toei Studio’s
24 stage complex in Kyoto, Japan. The
first was in 1982.

As I strolled around, the paths be-
tween the stages were crowded with ac-
tors, skull-capped and ornately gowned,
rushing from setup to setup. Gone for
many years had been the shooting in
35mm of the frenetic samurai action
movies; everything was being shot for
TV — in 16mm. Quickly and cheaply, in
great quantities.

Now the company’s movie production
is divided between film and video.
Recently they introduced MII by way of
a portable VIR and studio unit. Their
output is now 200 samurai telemovies a
year. .

Toei have chosen MII because they
feel its quality rivals 1" tape, and offers
advantages in light weight, compactness
and mobility. Locations for samurai
movies are becoming an endangered
species — thanks to modern Kyoto’s
urban sprawl.

Long hauls are becoming necessary by
truck and car, plus fairly long hikes by
foot to find the right mountain top or the
appropriate cliff face. So lightweight
gear offers distinct benefits.

Available equipment
MII equipment includes:

AU-65 VTR A studio VTR for record,
playback and edit functions. The
unit houses an internal Time Base
Corrector, and connected to a
player, enables one-event assemble
edits and a full range of insert edit-
ing functions for video, audio and
time code to be made. Serial inter-
face is RS-422. The AU-65 can
search at up to 32 times normal
speed, forward and reverse. Jog
mode is also available.

AU-62 and 63 players The AU-62 is a
studio player for editing and
playback. It can replay in S-Video
in Y and C signals. The AU-63 is a
similarly configured machine, but
also provides the auto-tracking fea-
tures of noiseless still and slow mo-
tion playback. AU-760 PCM studio
VTR PCM sound on two channels,
plus two FM and two linear chan-
nels position this unit as the top of
the MII line. It also features a pair
of ‘pre-read’ heads for PCM
playback. In jog mode, the PCM
tracks are audible.

Auto tracking allows noiseless still
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and slow motion playback. It
records VITC6 and LTC7 time
codes, and switches between them
automatically, depending on tape
speed. Dual video/PCM audio heads
allow confidence replay during
recording.

AU-520 portable VTR Weighing no
more than 7kg, this machine is for
field use, and has a record capacity
of from 24-97 minute capacity —
depending on cassette size. For
‘stand alone’ use with a separate
camera.

AU-410 camera/recorder Compact
and lightweight, this weighs 3.6kg
without cassette and battery. Can be
‘docked’ to a three-CCD camera,
and is operable by one person. It has
a 24- minute cassette capacity.

WV-F350 camera Launched in
Australia this March, the F350 fea-
tures a 417,000 pixel, 1/2" three-
CCD image sensor. A horizontal
resolution of 700 lines is delivered,
with S/N ratio of 59dB. Minimum
illumination figure is 32 lux at F1.4
+18dB. Outstanding detail sharp-
ness and a low level of vertical
smear is assured. The shutter is six

speed — 1/50, 1/120, 1/500, 1/1000,
1/2000. The lens is a motor driven
15X zoom — 7 to 105mm.

Maybe this year?

Clearly, Australia is currently a
Betacam country. But if production
companies, and more importantly, TV
stations see it the same way as NBC’s
Michael Sherlock, the MII standard
could become the universal one — not
only for initial vision and audio capture,
but for the post production processes
and final on-air transmission.

Digital format too

Quite apart from MII, Matsushita has
also developed a 1/2" digital video for-
mat, to answer the need for an upper
standard recording format — especially
where such major post production tasks
as muld edits or incorporation of digital
effects are required.

Their reasons for choosing 1/2" were
that the cassette size was considered to
be easy to handle, and pocket-sized. The
smallest of three measures 161 x 98 x
25mm, with a running time up to 64
minutes.

The 1/2" cassettes also offer instant
adaptability from camera to recorder to
playback deck to cartridge deck.

Matsushita will again be the official

At last — a Universal
Remote Gontrol!

Always picking up the wrong remote control and turning

on the CD when you mean to change TV channels?

Need to replace a remote control that’s damaged?

The URC-108 Universal Remote Control is easily pro-

grammed from the existing remote controls of most TVs,

CD players, VCRs, tape decks, videodisk players — even

surround sound amps and DAT recorders. This allows it to

be used to replace up to EIGHT different standard remotes.

Other features include:

* Memory capacity for up to 128 commands

* High output — effective range up to 25 feet (7.6m)

¢ Macro function — any key can hold up to 10 keystrokes

¢ Memory retains contents for up to 2.5 minutes without
battery power, so programming is not lost when batteries
are changed.

* Compatible with both ‘short’ and ‘long’ code formats

T s sow VTR * Runs from four AAA alkaline cells

Phone (02) 798 9233, Fax (02) 799 7051

All this for only $99.00! &uosRimsa
Wagner Electronics Masiacind, Vireor
305 Liverpool Road, Ashfield NSW 2131 A mailyout oo WAGNER

TRADE ENQUIRIES WELCOME READER INFO NO. §
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Table 1
First ‘New
Model Generation'
Mil MII Series
PCB area 12,000 7,600
cm. cm,
Number of - 0
connectors 185 103
Power
consumption
(recorder) 360W  180W
Weight of
recorder 47kg 34kg

video equipment sponsor of the Bar-
celona Olympics in 1992. For this event
12" digital video equipment was recent-
ly developed, and will be supplied to the
Games broadcast organisation.

The systems were developed by NHK
and Matsushita, and will be available as
studio VIRs and camera/recorder con-
figurations. The combination of fully
digitised 1/2" camera and digital VIR
make very powerful tools.

Some 400 Panasonic systems will be
supplied to the Games authority, and it
will be the first Olympics to be covered
in digital video. The advantages will roll
on to broadcasters from dozens of
countries, with the system’s enviable
asset of digital format processing.

The new 1/2" digital format is the
result of a number of technological
breakthroughs. Although the single input
and output specs and characteristics are
the same as those of the D2 format4,
172" digital makes it possible to cover all
stages of use from ENG/EFP recording
all the way to studio, post production
and dubbing while staying in the one
format.

The picture signal uses 8-bit quantisa-
tion of the composite video signal with a
17.73MHz sampling frequency, and is
recorded onto the tape as one field in
eight tracks. Audio uses 16 to 20-bit
quantising at a 48kHz sampling rate —
in four PCM channels. All the other
tracks — cue, control and time code —
are placed as linear tracks.

The 1/2" metal tape accepts twice the
recording density of other digital for-
mats, allowing 245 minutes of record
time on a cassette only slightly larger
than a 3/4" M-size cassette. The latter
cassette measures 296 x 167 x 25mm.

Specs are comparable with other digi-
tal formats: 6MHz video bandwidth,
54dB video S/N, audio frequency
response of 20-20kHz at +/-0.5dB,
dynamic range of more than 100dB, d1s-
tortion less than 0.01%.
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BASE 12345

5 SPEED MODEM

Features
* 9600 V32, 7200,
4800, 2400, 1200,
- 1200/75 75/1200 &
300 bps full duplex.
* MNP 4 - detects bad
telecom lines and guarantees that
all data exchange will be 100% error free. Essential

when transferring files etc. * Easy Dial Mode.
* Constant Speed Interface serial link between PC * Auto re-dial with Call
and modem can remain constant despite the speed Progress Monitoring
of telephone line link. * Configuration memories Up to
* Telephone memories Up to twenty phone numbers ten complete configurations.
may be stored in memory. * Auto baud detect/dial/answer/disconnect.
* Baud Rate Conversion serial link and telephone * Monitor with software driven volume control.
line speeds need not be identical thus enabling * Configuration display on-screen.

constant serial port speed operation. * Designed and manufactured in Australia

1Q 12345

5 SPEED MODEM

Features All of the above
PLUS
* MNP 5 - compresses data,
effectively increasing the
throughput of the modem to
almost double V32 throughput.

* Line Condition Monitor with visual read out. * DES Data Encryption with cypher feedback.
* Dialback & password Offers time charge reversal * Visual Speed Display front panel displays speed of
with security the telecom link.

Fax/Modem

MULTIFUNCTION MODEM

Why buy a fax card when for
less you can have a
Fax/Modem. Yes a 2400/1200
baud modem with MNP4 & 5
plus V42 & V42bis and an
in-built send & receive fax. No more “hard copy”. Send and receive faxes directly from your PC or Mac.

FEATURES: - INCLUDES - Fax software for the IBM or Mac, TR29
FAX: Group 3, 9600 baud compatible

MODEM: V42 & V42bis, MNP4 & 5 and 2400/1200 UPGRADES:

bps full duplex On-board electronic mail exchange; RAM expansion

CONTACT

New South Wales Victoria South Australia Western Australia Tasmania
Phn [02] 362-4344 Phn [03] 525 3388 Phn [08]338 2511 Phn [09] 3227339 Phn [002] 439 388
Fax [02] 327-7075 ~ Fax [03] 5253795 Fax [08] 338 1631 Fax [09] 321 1234

4U2CN
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Mini Radio Station for
ACT’s Erindale Gollege

Looking for a way to enhance its ‘wired’ PA system for piping music and announcements around
the campus, and also involve students in a ‘fun’ vocational project, Canberra’s Erindale College
built its own low power AM radio station. Here’s the story of how it came about, from the teacher
who directed the project and built the transmitter.

by ALEX PHEMISTER, VK1AP

Why build a radio station in a high
school? For a whole heap of reasons,
especially the one about it being lots of
fun. But let’s start at the beginning.

Erindale College is a senior ACT co-
educational high school, catering for a
population of between six and seven
hundred students. Ages range from 16 to
19. Unlike other senior colleges, Erin-
dale has a commission to perform as a
Community College, and shares its
sporting and cultural facilities with the
general public. There is a well attended
community education program function-
ing in the evenings, providing hobby and
matriculation courses to adults.

Here at Erindale we have had a cable-
type ‘radio’ service for several years,
relaying music to the student common
room. This was popular, and to this
teacher’s surprise there were always stu-
dents interested enough to spend hours
of their own time to provide the service.
It was a fairly static arrangement, how-
ever, which seemed to many people to
generate a lot of noise and little else.

For those of you who don’t know,

many young people take their music
very seriously; indeed for many of them
it becomes almost a religion. Any
facility which is capable of catering to
this form of worship is very important to
them, and takes on the aspect of a
temple, or sacred place.

You can guess what can happen if
you’re not careful; a power struggle for
control of the holy place can develop
between the many groups who consider
themselves as the sole possessors of the
way to musical nirvana, and this can
lead to BIG PROBLEMS. Some people
get so incensed that they come and
knock on the door, making demands —
that is, ‘requests’ — for their type of
music. And this can play havoc with any
recording that might be going on.
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A happy group at the statlon console. At right are announcers Ben and Allson.

We now have a request box or en-
velope on the door, in order to cater for
any urgent needs. A survey of the stu-
dent body was conducted to determine
overall musical taste, and the findings
are used in our programming.

To inject a sense of direction into the
situation, I decided that we would go
into the radio broadcasting business in a
more professional way. Since we had to
rebuild the studio anyway, an applica-
tion was sent to the then ACT Schools
Authority, requesting a Curriculum
Development Grant, and a DOC 57
licence application form was on its way
to the Department of Transport and
Communications (DoTC).

Let’s look at the Curriculum Grant
First. I don’t know if other education
systems have similar arrangements for

funding innovations, but you have to
find the money somewhere.

How much? We allowed $3800 for
two studio quality dynamic micro-
phones, two direct drive turntables,
studio soundproofing, transmitter and
antenna. We were able to scrounge from
a local broadcaster and a public library
a pile of oldish records, a cassette tape
player, several audio amps, a CD
player and about 15 CD’s. That proved
sufficient, when added to what we al-
ready had.

The grant was forthcoming, for which
we are very grateful. We know that the
money was appropriated from some-
body out there who runs a profitable
business. Let’s hope they still do. We say
most sincerely, thank you very much; we
have been very careful to employ the






funds as effectively as possible. The
reasoning behind our submission was
that running a radio station employed
most if not all of the skills that we
teach in English. Let me quote from the
submission:

‘It is intended that the station will pro-
vide a range of educational and com-
munity services. At the college level, the
preparation of students for employment
in the broadcasting and television in-
dustries will be facilitated, and the
generation of broadcast material of an
educational nature will directly involve
students in the educational process. This
involvement will not be restricted to the
more able students; opportunities will
exist to engage students who have dis-
abilities. A wide range of student
abilities, both physical and verbal will
be in demand.’

A radio station is a mixture of all sorts
of things. The English component is
there in the form of on-air presentation
(being what we once called a ‘D-J’), and
the writing of scripts for plays, news
bulletins, interviews, and programme
production. Regular audience surveys
are needed.

There is also the engineering side. The
erection and maintenance of the aerial,
the layout and wiring of the studio and
the correct operation of the transmitter
all involve some of the science and
mathematics aspects of the curriculum.
And it doesn’t stop there. The ‘nuts
and bolts’ students in industrial arts are
needed to contribute to desk building,
metal fabrication and general hole
drilling. Art students can design logos,
cards and posters. Music students can
create station jingles and original music
for broadcast.

It’s a case of jobs for the boys and the
girls. A radio station puts a lot of the
theory into practice, and makes mean-

ingful things that can otherwise seem
rather academic. The right brain ap-
preciates this kind of treatment, and the
experience is of value when reference
time comes around.

The station licence was a little dif-
ferent. The people at DoTC were ex-
tremely helpful, and we eventually
decided that what we wanted was a
Limited Radiocommunications Licence
(Information Service).

Now our opinion was that a frequency
on the FM band would be ideal. Good
reproduction, suitable transmitter cir-
cuits abound, and the aerial is small. But
this is not what you get. Like the other
schools in the ACT, we were given
1611kHz in the AM band, with a power
rating of five watts into a horizontal
aerial — the same as the junior high
school one mile away.

The prime consideration is that the
station is to be used only within the
recognized boundaries of the college.
It’s a bit hard to train the RF to do this,
and we find that when both local schools
are on the air there is a signal beat since
the transmitters are a couple of hertz out
of sync. This is only a problem out of
doors, so we will live with it until I pull
the crystal up in frequency.

The room we use as a studio has no
window to the outside world at all, and
the air conditioning can be a bit noisy.
Being perfectly square, about 3.3 x 3.3
metres, the studio can also set up stand-
ing audio waves, and we have installed
the desk on a diagonal to bounce sound
around the walls — one of which is
completely covered in Sonex sound ab-
sorbent material. This arrangement
works well, and the room has a friendly
‘dead’ feel to it.

We decided that we needed two direct-
drive turntables, each with a start/stop
switch, and we eventually acquired

The transmitter and antenna tuning unit.

these. The mixer came from our local
dandy electronics store. This has plenty
of inputs, clear VU meters, a graphics
equalizer, an echo facility, and two mic
inputs. The only mod needed was to in-
stall two switches to turn the studio
speakers off whenever the microphone
slider is opened, in order to prevent
feedback. These little switches are held
on with superglue between the cover and
the chassis proper, and are activated by
the slider itself. Being two way
switches, they could also be used to
turn on a light indicating open mic or
‘on air’ status.

There are two outputs from the mixer.
One of these goes to the reel-to-reel tape
recorder (all programs are recorded and
kept for some time), while the other is
used to drive the transmitter, and for this
only one channel is needed. We have a
domestic type CD player, and it is quite
easy to wire in an external switch to the
desk which operates the pause button.

Altogether the operator has four of
these little red contact switches set into
the desk, each one mounted in front of
the slider relating to the device being
controlled — which may be one of the
two turntables, the CD player, or the cas-
sette tape player.

We also have two cartridge machines,
which do not work, and several boxes of
cartridges. However we are investigat-
ing the use of digital technology using
the Amiga computer, and ways of
recording, storing and cueing from the
keyboard messages, jingles, station ID’s,
promos and even longer works.

Operating policy

How do you run a radio station in a
school? Of course if you don’t watch
things closely, anything can happen and
probably will. The secret is to establish
Station Policy. This is based on a vision
of the image that the station is to project.

At the first student meeting to estab-
lish the radio group, questions were
called for. My heart sank when a close-
cropped individual asked in all serious-
ness “Are we allowed to use swear
words on air?”,

My response was to ask for a defini-
tion of ‘swear words’. Yep, he meant
real swear words — none of this low-
level coarse language; he wanted right-
down-in-the-pit filth, with references to
execution of members of the con-
stabulary thrown in for flavour. In
response I mentioned that although we
need not avoid all controversy, that sort
of controversy would put us off the air
very quickly, and was not really part of
the image that we had in mind.

It's a funny thing, controversy. Most
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people think it’s something that involves
somebody else, that they are somehow
immune to its effects. The group all
agreed that a little controversy would be
a good thing, and would give the station
publicity and attract listeners.

However when 1 gently banned rap
music, against my usual non-censorious
nature, some of them were very upset,
and the issue became CENSORSHIP.

Now it so happens that I don’t like rap
music, and I find it hard to believe that
anyone else can. Of course I am objec-
tive about these things; just because I
don’t like it doesn’t mean I would ban it.

The reason it does not suit station
policy was because a lot of it seems to
contain high level coarse language, and
the fact that few people seem to enjoy it,
and that the people who wanted to play
it soon demonstrated that they would
broadcast offensive material anyway.
Call me conservative, prudish, puritani-
cal, a wowser.

(“What’s a wowser, Alex?” they said.
Even after 12 years at school there’s still
plenty to learn...)

Of course many modern texts contain
a lot of bad language and sexual descrip-
tion; some works are not considered
complete or interesting unless they have

this content. Films too seem to have a
formula which includes references to
anatomical features and digestive func-
tions. Anything goes, you’re on the cut-
ting edge, let it all hang out (ugh!?).

Well, on VJ1TX we play a little of the
more refined rap music. What we play is
what we have. We have some Bob Mar-
ley, lots of late-1980’s pop, even Beatles
and Elvis. We have lots of opera which
we don’t play, some Mahler and Berlioz,
and Mozart which I play in my classical
session on Thursday morning while I'm
marking.

Keeping up to date is a problem, since
we have no cash flow with which to buy
records, tapes and CD’s. The local shop-
ping centre management has come to the
rescue on this, and have agreed to supply
a range of recorded material.

The transmitter

The transmitter took some building. I
was still mentally in the valve era when I
began designing it, and I received a few
rude shocks about interstage coupling,
among other things.

It is a basic crystal-controlled four
stage transistorised circuit, and costs a
lot less than the commercial equivalent
available. If you are interested in this
side of the project, feel free to contact
me. The five watts pumped via an ATU

into a horizontal random wire is not very
efficient, but it works, and we are all the
time improving propagation. The next
step is a more efficient antenna.

At first my intention was to have a
‘pure’ radio station, and do away with
the piped music, but the audience tends
to be a bit restricted when you do that, so
we combine the RF output with wired
signal to the main student areas.

The material needs to be relevant to
the audience, and we are still working
this out. Sports results, birthday calls,
topical news items, lost and found, for
sale and wanted, and general gossip all
seem to have a place alongside the
music. It would be nice to expand our
coverage to the surrounding community,
but this is not permitted under the terms
of this type of license.

Eventually we may apply for a full
blown community licence, complete
with RBT investigation, but it will cost
money and time, and it seems a pity that
there is not something ‘in between’ for
people like us who wish to transmit to a
fairly small area.

If you would like to set up something
like our current facility at your school
and you need help, don’t hesitate to con-
tact me. My address is Erindale College,
McBryde Crescent, Wanniassa ACT
2603, or phone (06) 232 1210. u
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Now there’s a 100 MHz
digital scope that handles
Jjust like analog.

Digital oscilloscopes have
certain advantages that are
hard to overlook. But for
troubleshooting, many
engineers still prefer analog
scopes. Simply because they
like the way they handle.

The HP 54600 changes that. It
looks like a 100 MHz analog
scope. All primary functions
are controlled directly with
dedicated knobs. And it feels
like one. The display responds

instantly to the slightest control
change.

But when it comes to trouble-
shooting, the HP 54600’s digital
performance leaves analog and
hybrid scopes far behind. At
millisecond sweep speeds, the
display doesn’t even flicker.
Low-rep-rate signals are easy to
see without a hood.

It has all the advantages that
only a true digital scope can
provide. Like storage, high
accuracy, pretrigger view ing,
hard copy output, and
programming. And since it's one

lLlike the feeling of our new
1gital troubleshooting scope.

of HP’s basic instruments the HP
54600 gives you all this perform-
ance at a very affordable price.

So if you like the feel of analog
control, you'll like the way our
new digital scope handles
troubleshooting. To find out
more call the Customer Inform-
ation Centre on 008 033 821 or

Melbourne 272 2555.
HEWLETT

(I‘I”] PACKARD

A Better Way.
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NEW BOOKS

Radiation and health

RADIATION EXPOSURE, by Les
Dalton. Published by Scribe Publica-
tions, 1991. Soft cover, 225 x 150mm,
265 pages. ISBN 0-908011-19-9. Rec-
ommended retail price $19.95.

This book is divided up into three
major areas: non-nuclear sources of radi-
ation (x-rays, microwaves, power line ra-
diation), nuclear sources (radioactive
mineral water, atomic boinbs and the nu-
clear power industry) and the health re-
search issues (radiation interactions with
our cells and genetic inheritance). It
spells out clearly and starkly what we
have done to ourselves by creating a
complex environment with many
sources of artificial radiation.

What are safe levels of radiation, and
what risks are socially acceptable? Les
Dalton argues that only quantitative as-
sessment of the risks of radiation expo-
sure has a legitimate scientific basis.
Deciding upon a socially acceptable
level of risk relies on unspoken value
judgements about a balance between the
economic and social benefits of the ac-
tivities causing the radiation, and the
costs to public health and the environ-
ment. He believes that this latter process
should not be left to the experts.

The author retired as a principal re-
search scientist at the CSIRO’s division
of organic chemistry in Melbourne in

1976. Since then, he has pursued his in-

terests in environmental issues. His sci-
entific background is evident in his
treatment of the technical subject matter.

But the book is written for everyone
interested in the topic. It does not pre-
sume any background knowledge,
clearly explaining all technical terms and
ideas. Where necessary, extra technical
information is given in boxes: e.g., an
explanation of the electromagnetic spec-
trum, and how such radiation is
‘counted’.

Les Dalton obviously believes that
many official safety standards are sus-
pect because they reflect the attitude
that, because the radiation has not been
shown to be harmful, therefore it is
‘safe’. Examples are quoted where al-
ready existing levels of radiation seem to
have been made the safety standard, to
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accommodate the status quo. For ionis-
ing radiation, he states that there is no
such thing as a ‘safe’ dose.

All-in-all, a very disturbing book, but
one which should be read by anyone in-
terested in living in a healthy environ-
ment. It raises issues which deserve to be
addressed.

The review copy came direct from
Scribe at RMB 3120, Lancefield Road,
Newham 3442, which can presumably
supply copies either via mail order or on
order from your bookseller. (P.M.)

Amateur radio

RADIO THEORY HANDBOOK FOR
AMATEUR OPERATORS, by Fred
Swainston. Second edition, published
by Prentice Hall, 1991. Soft cover, 275
x 210mm, 359 pages. ISBN 07248 1043
9. Recommended retail price $42.95.

The Radio Theory Handbook was
written to cover the Australian Depart-
ment of Transport and Communications
syllabus for the Novice and Amateur Op-
erator Certificate of Proficiency. It cov-
ers all the theory necessary to pass the
Department’s exams.

The book is very thorough. It starts
with matter and electricity and builds
from there, assuming no prior knowl-
edge of the area. It progresses logically,
covering DC and AC theory and reac-

RADIO THEORY
HANDBOOK

for

AMATEUR OPERATORS

SECOND EDITION
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