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4npliácQt3 Pi3C0 
TD300 $550.00 
Slave Amp (150 watts per 
channel into 16 ohms) with 
stereo to mono switching. 

ZPE SERIES II $1750.00 
500 Mosfet Output Stages 
250W into 8 ohms 
for bands that 
want power) 

CITRONICSM'350 $840.00 
6 Channel Input 12 Mikes + 4 aux) 

ARISTA $350.00 
6 Channel Input with Equalization. 

,qaundo Stew/pa 
F L A 701 $179.19 

White Flash Jumbo Strobe with 
Speed Control. Every 
performer should have one. 

C4nnQt 
S101 S120.45 
Search Lighting effect Qi/.et& 

SC4nnQr 4t i ,phlonQi 
S104S - S350.80 129B 33 cm Flexible 

Light bar housing four GE Chrome Arm, 
4515 lamps scanning with ¡ g 

$5 9Ú 
eck 

individual motors. 
186C Chrom,,. 

! )Base Mount 
S3.40 

goidQt 
oeiyhts I 

\BL104-S163.70 
FOR BANDS FREE 

DISCOS & CLUBS \Gel Fitter Frame 
Mount Rkts I 

PRL 803 
Rope light, Tubes Red, 
Blue, Green, .5, 

Orange, White. 
$109.77 each colour 

MULTI COLOURED: 
White reinforced spiral \ 
tube with MC lamps; 
Tred-proof. 

SRL 801 -5150.00 ttOt Rope Controller /111 

Balls 
MB 005, 5" $16.59 
MB 008, 8" S44.64 
MB 012 12" $77.49 

MB 014, 14" 
112.25 IH"`"-kr 5 

MB 0118,8, 18" ..r,.... S150.41 

is , :i1illi j MB 
02 120" 

..... MB 012C Mirror 
Cylinder (12" length) 

6" Dia.- S43.18 
MB 008H Half 

Mirror Ball &Motor, 8" - $54.11 

MIRROR BALL MOTORS: 
H A.C. 240V Heavy Duly - S93:20 

A.C. 240v - S32.50 

$155.00 

/SMOKE i" MACHINE, 
(Great for Special 

Effects!) S350 

#elicoptet 
A GE 4515 lamp in housing can be 
swivelled ánd directed up or down 
spinning 3600 in the one olace. 

RPS102 2 ARM SPINNER 

RPS106 6 ARM SPINNER 

UFO 324 UFO LIGHT 
(24X GE 4515) 51698 55 - 

5198.00 

5392.47 

Carton Quality only Jns No Warranty on Breakages 

DX60ES, 240v, 60w 
Discolux (soft glass) E.S., assorted 
Colours Box of 25 - $70.00 

G4OBC, 240v, 40w 
BC Lamps in Blue, Yellow, Orange 
Red, Green, Box of 100 - $80.00 

G25BC. 240v, 25w 
Box of 100 - $70.00 

FIOURESCENT TUBES 
White 52.30 
Colours $6.50 
Ultra Violet 4 ft. $38.00 

518C 
Arista 

Mike $74.90 
UD312 Primo Mike 

S96.95 
102 Mike Stand 

Adjustable 543.80 
HL43UFlexible 

Arm Mike 

.00 
Holder - 

S2.90 
Fluid - 1 litre S15.00 

Disco WY 

CONTROLLERS 
AUDIO/CHASER IOW 4LC 4000) $295.00 
Pre-set Programmed Controller 4 Channéts each 1000W. 

LIGHT COMPUTER (OW 7LC 4200) $488.00 

Programmable 7 channel with E -prom (16 programmes). 
Ideal for Advertising signs and Disco lighting. 

VU LIGHT BAR (OW 12 LC 480) $394.00 

12 channel L.E.D. like display controller. 
Triggered by sound signals. Exciting new product! 

GAFFER TAPE (Black) per roll S5.50 

PACKAGING TAPE per roll S4.80 

Special offer till stocks run out: 4 ch. chaser $65.00 

PLEASE NOTE: ALL CONTROLLERS COME WITH 
12 MONTHS' WARRANTY. 

PTI 

SHOWROOMS: 
300 Main Street, Lilydale. 
673 High Street, Preston. 

Melbourne, Victoria 
P.O. Box 509, Lilydale, Melbourne 

Victoria 3140 
Telephone: (03) 735 0588 

It"e 42.r- 

)i' this, 
22711iny A' yitt 

Metal framed housing rotating 3600 in two 
planes: Ill with provision for colour gel. 

RL 108 8 x GE 4515 lamps $958.95 
RL 124, 24 x GE 4515 lamps 

(Horizontal) $1985.45 
RL-224 24 x GE 4515 lamps 

(V'ertical) S1985.45 

New Product 
DYNAMITE SMOKE MACHINE 
Has remote control lead to operate off-stage. 
Cut out and send with cheque to receive intro 

offer of $300.00 discount. Aust. made. 

$1500.00 

/lLtnt4(XQ 
TECHNICS DIRECT DRIVE 

$240.00 
Special Uisco Suspension. 

TECHNICS SL1200 
Top of the range 
Direct drive with 
pitch control. $550.00 

TECHNICS BELT DRIVE 

$160.00 

TEAC CASSETTE DECK 
Special while stocks last 

$135.00 

Pinsrlot 
PS 112S (Par 36 can) 548.94 
16v. 30w)' Designed specifically 
for Mirror Ball Spotting. Used 
widely to achieve a bullet beam 
effect 

BONUS OFFER: 
O.Ik Our 10 for 5380.001 '. I if 

PS 1121 (Par 46 can) S58.99 
PINCHASER 5480 
Exclusively tot Pinspots 

> oyen 
ilQacons i 

WL 104 - S132.59 ' 

Warning lights are 
available in 
different 
colours. 

Ay%t 

ARTLITE 
20th Century plastic 

in flat sheets 
(2 mm or 100 mm) 

or round tubing 
(8 mm) that glows 

under ultra violet lighting. 

Available k. 5 different 
colours. 

Ideal for disco Installations, 
bands and signwriters. 

From 50 centS 
per metre)), 

Mirror Ball housing 
24 x GE 4515 lamps 
with provision for 
colour gel spinning 
in two planes, 
(vertical and Lz 
horizontal/ 

S1750.00 , `e ! 

DOUBLE COSMOS: 
Two Mirror Balls in each 
housing, 12 x GE 4515 lamps. 
DCL 212 S2452.37 

HALF BALL ROTARY LIGHT: 
14" Dia. housing 6-x GE4515 
lamps. Provision for Colour ge 

HLG 06 5357.28 . 

W (Come ne.e 
PLEASE NOTE: Some installation items do not include power 
cords. 

ALL PRICES ARE INCLUSIVE OF SALES TAX. 
ASK ABOUT OUR SPECIAL RATES FOR INSTALLERS. 
Prices might vary at time of publication of this 
magazine due to the monetary market. 
DELIVERY INSTRUCTIONS 
ADD PACKING & POSTAGE 
PAYMENT WITH ORDERS 

Bands need visual show. Don I be left behind. All the gear on 
this page will help you make it to toe tops 

* Try it by hiring it 

STANDARD MAIL AS PER P&P. 
ROAD FREIGHT -AS PER COMET CHARGES. 

BE ADDED-TO'OUR MAILING,LIST rpm FUTURE SPECl/1LS TOO HOT ,TO PRINT HERE BY SENDING 60 CENTS & S.A.E. TO US. 
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SERVICES 

TECHNICAL INQUIRIES: Technical in- 
quines by mail must be accompanied by a 
stamped self-addressed envelope. There is 
no charge, but we reserve the right to pub- 
lish the inquiry and the reply in Electronics 
Today or any of its associated publications. 
We can only answer queries relating to 
projects and articles as published. We can- 
not advise on modifications, other than 
errata or addenda. Difficult questions may 
take some time to answer. 

GENERAL INQUIRIES: For all inquiries 
about back issues, subscriptions, photo- 
copies of articles, artwork or submitting arti- 
cles, call (02) 663-9999 or write to: ETI 
Reader Services, 140 Joynton Avenue (PO 
Box 227), Waterloo, NSW 2017. 

CONTRIBUTIONS: Submissions must 
be accompanied by a stamped, self- 
addressed envelope. The publisher accepts 
no responsibility for unsolicited material. 

COPYRIGHT: The contents of Electron- 
ics Today International and associated 
publications is fully protected by the Com- 
monwealth Copyright Act (1968). Copyright 
extends to all written material, photographs, 
drawings, circuit diagrams and printed - 
circuit boards. Although any form of repro- 
duction is a breach of copyright, we are not 
concerned about individuals constructing 
projects for their own private use, nor by 
bands (for example) constructing one or 
more items for use in connection with their 
performances. Commercial organisations 
should note that no project or part project 
described In Electronics Today International 
or associated publications may be offered 
for sale, or sold In substantially or fully 
assembled form, unless a licence has been 
specifically obtained so to do from the pub- 
lisher, The Federal Publishing Company, or 
from the copyright holders. 

LIABILITY: Comments and test results 
on equipment reviewed refer to the particu- 
lar item submitted for review and may not 
necessarily pertain to other units of the 
same make or model number. Whilst every 
effort has been made to ensure that all 
constructional projects referred to in this 
edition will operate as indicated efficiently 
and properly and that all necessary compo- 
nents to manufacture the same will be 
available, no responsibility is accepted in 
respect of the failure for any reason at all 
of the project to operate effectively or at all 
whether due to any fault In design or other- 
wise and no responsibility is accepted for 
the failure to obtain any component parts in 
respect of any such project. Further, no re- 
sponsibility is accepted in respect of any in- 
jury or damage caused by any fault in the 
design of any such project as aforesaid. 

EDITORIAL 

IT COMES AS A SURPRISE to many 
Australians that the respected United Na- 
tions bodies, the World Bank and the Inter- 
national Monetary Fund, do not regard 
Australia as even a member of the first 
world, the world's developed countries. 

Obviously we are not regarded as one of 
the underdeveloped countries described as 
the third world, but somewhere in the mid- 
dle in a not so large group called develop- 
ing. We are not regarded as developed be- 
cause we have not been able to support a 
manufacturing industry with much of its 
sales in the export market. 

As well, a very large part of Australia's 
commercial activities are in primary indus- 
try and very rudimentary manufacturing. 
While I certainly would not down. play the 
importance of these more basic industries to 
the country's welfare, they are regarded in 
some circles as a sign of a 'not so advanced' 
nation. 

As I said, all this will come as a great sur- 
prise to many, but for some it is not surpris- 
ing at all. So it is that technology has become 
ade, in Australia. 

Though rarely described in so ruthless a fashion there have 
to raise Australia's awareness and actions. 

Some of the best efforts have come from schools, which, with virtually no resources, 
have embraced what part of technology they can. The result will be not just a lot of 
computer programmers but many accountants, doctors, market researchers, builders and 
plumbers who are comfortable using computers as work tools. 

An admirable effort indeed, but just when many people in schools might be about to 
congratulate themselves, I would like to say they simply scraped the top of the tech- 
nology iceberg. There are many areas of technology, some more general than others. 
Computers is a very generally applied area, slightly more specific and much harder to 
come to grips with is electronics hardware. 

Electronics pervades many areas of the manufacturing industry in both products and 
the processes used to make products. In the future it will be a vital element in most suc- 
cessful manufacturing businesses. 

We don't just need electronics engineers and technicians but a whole range of people 
in other disciplines who are comfortable in their understanding of the limitations and 
capabilities of electronics. 

As a magazine we can play a small part. Our "1986 High Schools Electronics Compe- 
tition" will hopefully raise the general level of interest in electronics among those who 
in not too many years will control Australian industry. 

David Kelly 
Editor 

the flavour of the month, or year, or dec- 

been many valiant efforts 

CAR AUDIO 
ETI goes for a drive to check out what's 
been happening In car audio. The two new 
things on the scene are CD players and AM 
stereo. We look at their influence, offer a 
few tips on Installing systems, mounting 
speakers and have words on some other 
exotic accoutrements. 

MICRO -MINIATURE FM BUG 
When Siemens challenged us to build the 
751 miniature FM transmitter with surface 
mounting components, we jumped. In the 
end, it was Philips that came through with 
the parts and the know-how (with an article 
on surface mounting) and with this help we 
made a few innovations; this time we're 
building a surface mount receiver as well, 
and changing the frequency to 27 megs. 

NEXT MONTH 

LAS VEGAS CES 
The Winter CES in Las Vegas is very, very 
big. All the new gear for 1986 is polished up 
and displayed, visitors are dazzled. But it 
doesn't faze Louis Challis who marched up 
and down the rows and rows of CDs, 
videos, TVs, hi -fl and took In a few other 
things as well. 

REVIEWS 
Under scrutiny next month are the Yamaha 
YCD1000 car CD player, the Sony XR-A740 
AM stereo receiver, the Amstrad CPC6128 
PC and (not forgetting basic engineering 
skills) the Scope soldering workstation. 
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NEWS DIGEST 

Results from 
comet 
Scientists from the US, France, the United Kingdom and West 

Germany have released their findings from the rendezvous of 

the International Cometary Explorer (ICE) spacecraft with 

Comet Giacobini-Zinner (the world's first such rendezvous) on 

11 September 1985. 
The data was collected by 

NASA's Goddard Space Flight 
Centre, Greenbelt, Maryland. 
Perhaps the most unexpected re- 
sult was detection of electrical 
wave (plasma) disturbances and 

high speed, molecular species 
coming from the comet more 
than a day before the rendez- 
vous. Detection of the electrical 
waves was made while ICE was 

1,429,200 miles away from the 
comet. Scientists had theorised 
that first detection might occur 
just a few hours before the 
spacecraft crossed the comet's 
tail. 

A few hours after initial detec- 
tion, but still one day prior to the 
intercept, two of the ICE's in- 
struments discovered electri- 
cally -charged particles (ions) as 

far as 1,130,000 miles from 
Giacobini-Zinner. 

According to Dr Robert 
Hynds, of Imperial College, 
London, who directed the ener- 
getic proton experiment, ít is be- 
lieved that the gas molecules es- 

caping from the comet's nucleus 
were ionised by solar ultraviolet 
light and then picked up and ac- 
celerated back toward the comet 
by the solar wind, a constant out- 

pouring of magnetised, electri- 
fied gas from the sun. 

Discovery of the plasma waves 

and `pick-up' of the ions at great 
distances from Comet Gia- 
cobino-Zinner prompted Dr 
John C. Brandt, ICE comet 
scientist at Goddard, to predict a 

possibly larger role for the space- 

craft than earlier planned. 
Brandt reasoned that, "the re- 
sults from the ICE encounter 
leads to the conclusion that ICE 
may directly detect Halley". The 
results also indicate that Halley 
measurements by other space- 
craft should be initiated earlier 
than previously planned. 

It had been expected earlier 
that ICE, while between Comet 
Halley and the sun in late March 
and early April 1986, would 
gather data only on variations in 

the solar wind to compare with 
the resulting disturbances caused 
in the comet's tail as photo-. 
graphed by ground telescopes. 

In another finding, Dr Samuel 
I Bame, of the Los Alamos Na- 
tional Laboratory, reported that 
in contrast to the hot electrons 
on the outskirts of the comet, its 

tail consisted of a dense, narrow 
structure of cool plasma. This 

;. ... 

The comet under most attention now: Comet Halley: The ICE expedition 
confirmed the 'dirty snowball' theory of comet composition. 

finding was also made by the 
radio wave experiment of the 
Meudon Observatory in France. 

The ICE's ion composition ex- 
periment, directed by Dr Keith 
Ogilvie of Goddard, made the 
first direct measurements of 
molecules in a comet. The ex- 
periment found mainly water 
vapour ions (H2O+), confirm- 
ing the `dirty snowball' model of 
comets. 

A major prediction confirmed 
by the ICE data was that the 
magnetic structure of the 
comet's plasma tail consisted of 
two parallel lobes, each 
threaded by a magnetic field of 
opposite polarity. This structure, 
predicted by Nobel physicist Dr 
Hannes Alfven in 1957, was 
mapped by ICE's magnetometer 
experiment. 

Putting conflicting scientific 
conjecture to rest, the ICE mis- 
sion revealed that no clear-cut 
bow shock - a surface moving 
ahead of the comet like that 
through which a jet aircraft 
passes as it breaks the sound bar- 
rier - accompanied the comet. 
Instead, experimenters found a 

transition region around the 
head of the comet, in which the 
solar wind has been heated, 
compressed and slowed. 

Neither the ICE spacecraft 
nor its instrument payload suf- 
fered any detectable damage as a 

result of the impact with the 
comet's dust. In the historic in- 
tercept mission, ICE sliced 
through the 14,000 mile wide tail 
of the comet, 4800 miles behind 
the cometary nucleus. Travelling 
at 46,000 miles an hour, ICE 
emerged from the tail approxi- 
mately 20 minutes later. 

The encounter was a high 
point of a seven year odyssey 
through space for ICE, launched 
in 1978 as the International Sun - 
Earth Explorer. The spacecraft 
was diverted to fulfil its comet 
rendezvous at the suggestion of 
Goddard engineer Dr Robert 
Farquhar. Farquhar, after thou- 
sands of computer simulations, 
engineered the ICE past the 
moon five times in 1983, using 
lunar gravitational help to give 
the spacecraft the additional 
thrust necessary for the inter- 
cept. 

Doh re me VDU 
Bridging the chasm between the 
creative inspiration that pro- 
duces a new piece of music and 
the laborious job of translating it 
into the thousands of crotchets 
and quavers of musical notation 
is a new pitch recognition system 
that writes each note as it is 

played, stores what it `hears' and 
will play it back on command. 

Developed at Cardiff Univer- 
sity Industry Centre the system 
combines a microphone, signal 

processor and versatile graphics 
software. The first two programs 
are designed for the descant re- 
corder. One is essentially an in- 
troduction to the instrument and 
lets very small children choose a 

cartoon character which jumps 
into position on the musical staff 
as they play each note. Simulta- 
neously a simple diagram ap- 

pears on the screen showing 
which holes to cover to produce 
the notes that make, up the 

chosen tune. As the child's tech- 
nique improves the prompt dia- 
gram cuts out, only reappearing 
when the same mistake is re- 
peated. 

More sophisticated is the tu- 
torial program which takes the 
player from basic instruction on 
how to produce each note 
through to instant notation and 
playback of the composition. 
The finished piece can then be 
printed using a standard word 

processor printer. 
The pitch processor also has 

obvious applications outside 
music such as a security device 
for industry - allowing access 
only on a recognized specific 
sequence of notes - or even 
geared to monitor the perform- 
ance of machinery by signalling 
changes in the pitch of electrical 
motors. 
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BRIEFS 

Australian cable in Telecom's fibre optics link 
The first section of Telecom Australia's new optical fibre 
cable network is now being ploughed -in at Gundaroo, 50 kms 
north of Canberra. The cable used in this initial link in the 
Sydney -Melbourne telecommunication trunk route is being 
manufactured by Austral Standard Cables Pty Ltd at its Clay- 
ton, Victoria, plant. 

Mel Ward to lead Telecom Australia 
Telecom Australia's chief general manager, Mel Ward, has 
been appointed managing director of the organisation follow- 
ing the resignation of W.J.B. Pollock AM, to take effect in 
April. 

Fault diagnosis system uses laser probing 
National Panasonic's parent company, Matsushita Electric In- 
dustrial Co of Japan, has announced that its semiconductor 
research centre has developed a laser probing technique for 
VLSI fault diagnosis. The system improves the fault diagnosis 
processes of VLSIs assembled in sub -micron rule, resulting in 
an efficient design evaluation and enhanced reliability. 

Rural telecommunications system for OS 
markets 
Telecom and NEC Australia have signed an historic agree- 
ment for a joint enterprise to sell the Australian Digital Radio 
Concentrator System (DRCS) on the international market. 
The solar -powered DRCS system was conceived by Telecom's 
research engineers and is manufactured in Australia by NEC 
at its Mulgrave plant. 

Funding for IC fabricating machine 
The Enhanced Discharge Silicon Wafer Dry Etching Project 
will receive government funding of $370,000 over 10 months 
under the Australian Industrial Research and Development 
Incentives act. The project will be carried out by Unisearch 
Pty Ltd on behalf of the University of New South Wales 
where the enhanced discharge concept has been developed by 
Dr Chris Horwitz, in the university's electrical engineering 
department laboratories. 

New era in external uni education 
Deakin University in Victoria is participating in an educa- tional revolution that in the next 12 months will see the estab- 
lishment of a telecommunications network linking tertiary in- 
stitutions with students throughout the country. 

Electronics 86 show 
Electronics 86, the fifth Australian international electronics 
and computer technology exhibition and conference, will be 
held from 7-9 October 1986 at the Royal Showground, Ade- 
laide. The show is sponsored by the Electronics Association 
of South Australia (EASA) and this year will be organised by 
Australian Exhibition Services (AES) Pty Ltd. For further in- 
formation contact AES on (03) 267-4500. 

Mazda's delivery van of tomorrow 
Mazda Motor Corporation has unveiled a prototype of tomor- 
row's delivery van, the Mazda Telecom Delivery, which is in- 
tended to function as 'an office on wheels'. Combining inno- 
vative vehicle design with the latest telecommunications and 
computer technologies, it is equipped with a full -function 
computer terminal connected with the main head office 
computer. 

1111111111 11111{0lt 

NASA suspects possible ancient civilisation 
Using remote sensing technol- 
ogy, NASA's National Space 
Technology Laboratories 
(NSTL), and the University of 
Colorado at Boulder, have un- 
covered information that sug- 
gests a civilisation existed in the 
subtropical Peruvian jungles 
prior to the Incas. 

Tom Sever, NASA's principal 
investigator, and Tom Lennon, 
archaeologist and co -director of 
the university's Rio Abiseo Na- 
tional Park Project, jointly com- 
pleted a five-day expedition into 
the jungles of Peru's Rio Abiseo 
National Park after remote sens- 
ing, by satellite and aircraft, per- 
mitted the explorers to map and 
select the' field investigation 
sites. 

Prior to the field exploration, 

Cerro Central, the largest site 
including more than 250 build- 
ings, was discovered by the re- 
mote sensing operation. The an- 
cient site of Gran Pajaten, which 
included only 30 buildings, 
previously had been the major 
point of interest. Sever said, 
"We know now that Pajaten is 
probably the smallest and least 
important of the sites. We are 
fairly confident that we have ap- 
proached the very edges of a 
new civilisation and we believe 
that the farther in we go, the 
higher and more complicated 
the elevation of architecture and 
civilisation will be". 

Sever said some plant and ani- 
mal species, thought to be ex- 
tinct, were discovered. "That is 
the reason the expertise of more 

than 30 support people and in- 
terdisciplinary scientists was re- 
quired on the expedition. 

A materials dating process is 
currently under way to deter- 
mine when the civilisation exist- 
ed. Sever continued, "Our guess 
right now is that the civilisation 
was pre -Inca because the archi- 
tecture is circular and statuary 
have very delicate motifs, in 
comparison with the Inca ruins 
which are long, narrow struc- 
tures with corner bases. This civ- 
ilisation built in a totally differ- 
ent and perhaps more advanced 
achitectural style than has been 
seen in the Inca civilisations". 

NSTL was asked to collabo- 
rate in the investigation with the 
University's Anthropology De- 
partment because of the installa- 

tion's expertise in satellite re- 
mote sensing and image analy- 
sis. 

According to Sever, NSTL re- 
mote sensing specialist and ar- 
chaeologist, the investigation 
represents the best example of 
remote sensing application and 
perhaps the only known means 
by which the objectives of this 
project could be obtained. "The 
job certainly could not be ac- 
complished on foot or by ground 
survey. We are dependent upon 
remote sensing because the 
jungle -cloud -forest environment 
is treacherous and extensive. 
Thus, we needed to select where 
to send the field investigators." 
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NEWS DIGEST 

IBM Australia at 
World Expo 88 
IBM Australia has announced 
plans for a major technical 
pavilion at World Expo 88. 

Its plans for a display, cover- 
ing 1000 square metres on the 
Expo site, represent the largest 
corporate pavilion commitment 
to date. 

The announcement .of IBM 
Australia's participation in 

Expo 88 was made at a lunch- 
eon hosted by the Queensland 
Premier, Sir Joh Bjelke-Peter- 
sen, at Parliament House. 

Sir Joh welcomed IBM Aus- 
tralia's decision to participate 
in the Expo. He said the deci- 
sion underlined corporate 
recognition of the value of 
World Expo 88. He said it was 
another sign that Expo would 
be a major success. 

The Expo Authority's chair- 
man, Sir Llewellyn Edwards, 
said discussions were continu- 
ing between the Expo Author- 
ity and IBM Australia in rela- 
tion to the Expo's computer 
and word processing require- 
ments. 

Managing Director of IBM 
Australia, Mr Brian Finn, said 
the total investment by IBM 
Australia would be more than 
$3 million, but this could in- 
crease during the run-up to 
Expo. 

"Although the contents of 
the IBM display have not yet 
been finalised, it will reflect 
IBM's position as a leader in 
the technology industry," Mr 
Finn said. 

"Expo 88 is a major bicen- 
tennial project and the first 
Expo to be held in Australia 
this century. Obviously, it is an 
important and historic event 
and, as a leader in the informa- 
tion technology industry, IBM 
is pleased that it can make such 
a positive contribution." 

More than 30 countries and 
20 corporations are expected to 
exhibit under the Expo's theme 
`Leisure in the Age of Tech- 
nology'. 

The corporate commitment 
to World Expo 88 is now worth 
more than $23 million. 

COMPANY NEWS' 

The Canadian video terminal 
manufacturer, Volker -Craig 
Ltd, is now represented in Aus- 
tralia by Databridge Electronic 
Communications of 604 North 
Rd, Ormond, Vic 3204. (03)578- 
0814. 

Parameters of Sydney has 
moved to larger, modern prem- 
ises. The new address is Centre - 
court, 25-27 Paul St Nth, North 
Ryde, NSW 2113. (02)888-8777. 

CRO winners 
Congratulations to the winners of our ETI-Dick Smith Elec- 

tronics CRO Competition (ETI, Nov 85). They were Wen 

Liang Soong of Fullarton, SA, and B.G. Sloss of Canterbury, 
Vic, whose entries were the first correct ones opened. 

Both winners were recently presented with their prizes - 
lightweight 6.5 MHz CROs from DSE, which bring the fac- 

ility of a laboratory oscilloscope to the home workbench. 
Condolences to the hundreds of entrants who weren't suc- 

cessful, but keep watching ETI for more great competitions. 
Better luck next time! 

International standards to 
help high-tech 
Many Australian businesses, 
particularly manufacturers of 
high-technology products, will 
benefit from recent agreements 
between this country and both 
the UK and USA. 

Science minister Barry Jones, 
announced that the CSIRO Na- 
tional Measurement Laboratory 
has exchanged statements with 
the corresponding UK and USA 
laboratories to recognise the 
equivalence of six of the most 
basic primary standards of meas- 
urement: length, time, tempera- 
ture, voltage, capacitance and 
resistance. 

"This mutual recognition of 
equivalence should assist many 
Australian businesses, particu- 
larly manufacturers of high- 
technology products who are re- 
quired to satisfy stringent tech- 
nical specifications set by UK or 
US partners," Mr Jones said. 
The minister added that in the 
past it had sometimes been diffi- 
cult to convince foreign compa- 
nies that Australian based meas- 
urements would fully satisfy 
their requirements. 

The new statements recognise 

an extremely high degree of 
equivalence between the na- 
tional standards. For example, 
the standards of electric resist- 
ance are equivalent to within 
two parts in one million, the 
standards of length to within two 
parts in one thousand million, 
and the standards of time and 
frequency to within two parts in 
ten million million. 

The first of the agreements 
was reached in London on 28 
October last year when Dr W. 
R. Blevin, CSIRO's chief stand- 
ards scientist, signed and ex- 
changed statements of recogni- 
tion with the director of the UK 
National Physical Laboratory, 
Dr P. Dean. The second agree- 
ment was signed three days later 
when Dr Blevin exchanged simi- 
lar documents with the director 
of the National Bureau of Stand- 
ards, Dr E. Ambler in Washing- 
ton. 

Copies of the statements of 
equivalence are available from 
Dr Paul Hewitt, CSIRO Division 
of Applied Physics, National 
Measurement Laboratory, PO 
Box 218, Lindfield, NSW 2070. 

NOTES & ERRATA 

Project 169, Low distortion audio oscillator Pt 2, November '85: 
Resistors, R38 -R49, are labelled incorrectly on the overlay. The right 
ordering is reprinted herewith. Also on the overlay, the pc board track 

from pin 2 IC3 was shown leading to pin 16 IC5. Rather 1t should lead to. 

pin 15 IC5. To correct this, cut the track from pin 2 IC3 at pin 16 IC5, and 

attach fly wire between the cut track and pin 15 of IC5. The correct layout 
is also reproduced. 

Project 689, Bus sharing for the Commodore, January '86: Diode D3, 
on the overlay should read ZD1 as per the parts list. 

Project 142, dc Power Supply, February 1979: The circuit and wiring 
diagrams for this project contain a mistake that all builders should be aware 

of - even at this late stage. Wires from the transformer Ti (PF4244 

240V/32V 300 VA) are incorrectly labelled orange and white on the circuit. 
They should be transposed so that 'orange should connect to the rectifier 

rather than 'white as is shown, and 'white' should connect to the circuit 

board Instead of 'orange'. 

8 - ETI March 1986 



8 
I 

Íi. 
.: 
- 

or 

10° 
100M 50 30 

I 
n 

ao sú ° s 
0 0 . r,b is", 

I ° i 

I 
. .. 

o L. -1 ' ! 

ff 
C+rAC/,+hC' 

IC 

® Po,.. 
. lJ 

2 

J 

1 f 
y 

I lit r ,, 

LI,7n at 
t.' 

w * 
rY® , 

. ,zkr ty 
I 

All digital meters feature 
Easy to read LCD displays 

Overrange and low battery 
indicators Overload 
protected on all ranges 10A 
current ranges Diode test 
Complete with case and probes 

12 month no-nonsense 
warranty 

7040 31/2 digit DMM 
33 ranges 
0.1% DCV accuracy 
$99.00 

® 7080 31/2 digit DMM 
37 ranges 
0.1% DCV accuracy 
Capacitance measurement - HFE measurement 
$128.80 
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Test us.. 

O 

Glover & Assoc. PM5810 

No matter what you're after in a multimeter, Parameters has it. 
Top value digitals and analogues, clamp meters and probe testers. 

8040 41/2 digit DMM 
31 ranges 
0.05% DCV accuracy 
HFE measurement 
Audible continuity test 
$207.25 

CM100 Capacitance Meter 
31/2 digit, 0.1% accuracy 
8 ranges 0.1 pF-2000µF 
$171.35 

® 260 Clamp meter 
AC current to 1000A 
AC 750V, DC 1000V 
Resistance to 2Mí1 
Diode test 
$194.35 
2010BZ multimeter 
24 ranges, 20,000f2NDC 
Continuity buzzer 

$39.68 

13 5050E FET multimeter 
43 ranges including 0.1µA 
DC and 12A AC 
Input imp. approx. 10M1 
Polarity reversal switch 
$85.68 

ri 2447 Circuit tester 
A convenient probe -style 
multimeter. 
12 ranges + continuity test 
DCV, ACV and resistance 
$108.10 

Parameters Pty Ltd. SYDNEY: 25-27 Paul St North Ryde NSW 2113. (02) 888 8777. 
MELBOURNE: 1064 Centre Road, Oakleigh South, Vic. (03) 575 0222 
ADELAIDE: Trio Electrix (08) 212 6235. BRISBANE LE Boughen & Co. (07) 369 1277. 
HOBART: Imbros (002) 34 9899. NEWCASTLE: DGE Systems (049) 69 4242. 
PERTH: WJ. Moncrieff (09) 325 5722. TOWNSVILLE Nortek (077) 79 8600. 
WOLLONGONG: Macelec (042) 29 1455. 
CAIRNS: Thompson Instrument Services (070) 51 2404. 

PARAMETERS M, 

PERFECTION IN MEASUREMENT 

Due to currency fluctuation prices are subject to change without notice. All prices are recommended only and include sales 
tax. Tax free prices on request. 



Letters to the 

The great audio swindle 
I WISH TO take issue with some of the 
claims made by the proponents of CD 
players. 

The maximum peak sound level encoun- 
tered in a live performance is approximately 
120 dB SPL for a symphony orchestra, and 
can easily go higher in amplified music con- 
certs. In a quiet hall, the background noise 
level is often lower than 20 dB SPL, when 
weighted correctly to account for the ear's 
frequency response at this volume. This 
amounts to a dynamic range of over 90 dB 
for live music. 

Unfortunately, the two most popular 
forms of storing recorded music today, 
records and cassette tapes, have dynamic 
ranges much less than the 90 dB of live 
music. Conventional records generally have 
45 to 50 dB dynamic range, while the more 
carefully prepared audiophile pressings 
have slightly over 60 dB dynamic range. 
Even the best metal tape cassettes do not 
reach 60 dB without a noise reduction sys- 
tem. 

In order to fit into this range an audio sig- 
nal is subjected to compression and/or gain 
riding, wherein the loud passages are re- 
duced in level, and the soft passages are 
increased in level, thereby reducing the 
overall dynamic range. 

The new form of storing recorded music 
is the compact disc for which the manufac- 
turers are claiming 100 dB dynamic range. 
This can be achieved, but is a great misrep- 
resentation in that 80% of the discs released 
to date are from analogue masters and only 
55 dB dynamic range is attainable, all things 
being correct. 

Another misrepresentation of the com- 
pact disc is that it cannot be scratched or af- 
fected by dirt. This is incorrect. Once a disc 
has been scratched it will not be played by 
most players. Dirt on the disc will cause 
problems with the sound reproduction 
mainly in a surging effect. 

The proponents of the CD player will 
point out the ease of operation, length of 
playing time and, of course, no surface 
noise. 

On the other hand the proponents of the 
analogue system will advise that the disc 
lacks presence (ambience) appears to have 
lost harmonics and when comparing the disc 
to the record one finds that depth of sound 
is missing on the compact disc. 

It would seem that the arguments for and 
against compact discs are going to go on for 
some time. But it is to the point to note that 
even with digital recording techniques there 

Editor 

is still no substitute for the microphone. 
With the Japanese marketing machine in 

top gear promoting the virtues of compact 
disc (whether they are actual or not) we 

have got the system here to stay. However, 
in my opinion a full orchestral piece repro- 
duced from a record on a good turntable 
arm and pickup cartridge is more sonically 
correct and less harsh to listen to than the 
comparable piece reproduced on compact 
disc. 

Gary Fitzsimmons, 
Consumer Electronics Suppliers Association 

Wherefore the artwork? 
DURING THE LAST several months I 

have noticed a disturbing trend by your 
magazine not to publish printed circuit 
board details. As a hobbyist reader, this 
represents nothing more than an effort by 

your organisation to extract more money 
from the readers of your publication, just 
one more 'nail in the coffin' and as such it 

will now put it out of my reach to even con- 
template using your magazine as a source 
for projects. 

Also, as I live some one hour's drive from 
the nearest kit stockist this adds further to 
the cost of the kit, not to mention time, in- 

volved in travelling to and from the city. As 
these kits are available off the shelf, I have 
no further use for your publication as a 

source of information for projects; all I have 
to do is look up the kits in a list from the 
supplier and use his construction details and 
information to verify if the kit is what I 

require. 
Trevor Bartlett 
Nuriootpa, SA 

Ouch! There is no conspiracy! It is our fur- 
thest intention to be squeezing money out of 
our readers, and we apologise profusely. 
Since we became aware of our oversight we 

have taken care to ensure space is left to in- 
clude the artwork. - Ed. 

Talking to Microbee 
REF MR BIRD'S letter to the editor (ETI 
Nov '85). 

I took my sick 'Bee' to the West Aus- 
tralian branch of Applied Technology 
(Microbee Systems), explained how it was 
used by myself for library business and re- 
quested return in a reasonable time. After a 
week a few discreet calls were made. I fi- 
nally ascertained that service on my unit 
had not even commenced; Microbee as- 
sured me it would "get around to it soon". I 

indicated that I would collect the unit and 
have it serviced elsewhere. 

When collecting the unit, I ventured a 

mild complaint about the time taken and 
lack of repairs. The person in charge dared 
me to write to the manager. 

The letter I despatched on 17 September 
was a modest statement of the event, ie, 
lack of service and abuse of a customer. 

The manager obviously does not answer 
any complaints, this seems a very sensible 
way to avoid work and discourage Microbee 
users. 

R. Wallace 
Perth, WA 

Microbee talks back 
THANKS FOR THE opportunity to com- 
ment on Mr Wallace's letter. To be honest I 

was surprised by Mr Wallace's allegations as 
our people staffing the Perth centre are 
particularly enthusiastic and customer 
orientated. In fairness to them, I immedi- 
ately contacted our Perth Manager, Mr 
David Crossley, and asked for his com- 
ments. 

It appears that Mr Wallace left his com- 
puter with our service department, but re- 
turned in only three or four days expecting 
repairs to have been completed. At the 
time, the service department was very busy 
(we have a great many machines installed in 
WA schools), and had not been able to at- 
tend to Mr Wallace's machine. 

To me this does not sound unreasonable; 
we are a small company, and the economies 
of manufacturing computers in Australia 
mean that we cannot afford sufficient ser- 
vice people to completely obviate all tempo- 
rary overloads and delays. In fact I believe 
most reasonable people would agree that 
delays of even three or four weeks are not 
unusual for repairs to equipment like video 
cassette recorders, even by much larger 
firms than ourselves. Normally MSL endea- 
vours to achieve a service turnaround of less 
than two weeks, and frequently much less. 

Apparently Mr Wallace took the advice 
to write to our Managing Director, and as I 

write this our MD, Mr Owen Hill, is cur- 
rently looking into the matter personally 
during a trip to Perth. 

Needless to say, if we are able to improve 
our level of service and customer support in 

Perth (or any other area, for that matter), 
we will certainly do so. 

Jim Rowe 
Communications Manager 
Microbee Systems Limited 

North Ryde, NSW 
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you can come on an incredible 
I journey, not to the future, but to 

a technology available today for 
innovative electronics users. Philips, 
custom design and manufacture right 
here in Australia, both hybrid circuits 
or custom I.C. chips, to suit your 
budget and product concept. 

Access to reliable hi -technology 
at very competitive cost even in 
modest production quantities. 

Tell the Philips Elcoma designers 
what you are trying to achieve and 
they will create for you a unique 
microcircuit solution. Perhaps you 
already have a design. That's where 
Philips 50 years of continuous 
production experience in Australia 
will ensure an efficient result. 
Naturally, your product design 
security is always assured and the 
resulting microcircuit is exclusively 
your own property. 

Philips years of practical 
experience in computer aided design 
(CAD/CAM) will get you off to a good 
start. Your new electronics package 
will require little space, will improve 
reliability and the performance of 
your "new product" At the same time 
it will provide you with more features 
and added benefits for your 
customer, and protect your design 
against "copycats"! 

PHILIPS Electronic 
Components & 
Materials 

-1/ 

- merie,""°' 

business -opportunities 
=1..- with Philips..:. .. 

L.1- custom 'microcircuits 
The time it takes, from engineers 

briefing to delivery of your first 
electronic microcircuit or micro sub- 
assembly, will pleasantly surprise 
you. Design sampling and testing 
may be as little as 8 to 10 weeks for 
hybrid circuits. More advanced 
custom "monolithic chip" designs will 
take longer, depending on the size of 
the chip and complexity of the design. 

Send off the coupon today or 
call Philips Electronic Components & 
Materials to get the ball rolling on the 
improvements you'd like to make to 
your product. 
Sydney (02) 439 3322 
Melbourne (03) 5423333 
Adelaide (08) 2430155 
Perth (09) 2774199 
Brisbane (07) 440191 

H4~eilegffiviii,/;~ 
1 I'd like to explore the benefits of Philips microcircuits In my products. l 1 

My area of interest is 

Name: 

Organisation: 
Address: 

mI Postcode: Phone: 
Send to: Philips Elcoma, 11 Waltham Street, ARTARMON, N.S.W. 2064. mI 

i 

PHILIPS 
ETI READER SERVICE 107 
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'Software development can 
mean a whole lot of 

problems, any help ,is 

welcome. Such help is 
usually from microprocessor 
development systems which 

can _come as a powerful total 
package, but frighteningly 

- expensive, or both modest in 

assistance and cost. 

Jon Fairall 
TURNING AN IDEA into electronic -hard- 
ware is fairly straightforward, at least con- 
ceptually, as long as you stick to hardware. 
You have an idea, draw up a schematic, put 
the bits together, and then get out the test 
instruments and ensure that everything hap- 
pens when it's supposed to. If, as all toó 
often happens, it doesn't work out quite 
that simply, in theory it's still not a very dif- 
ficult job to find out why by making the ap- 
propriate electronic measurements. 

With the development, of microproces- 
sors, machines with brains and software de- 
pendence, all this changed. It's impossible 
to see the mental activity of the machine, 
thus impossible to correct it if it's not doing 
what it's told. There are no electronic meas- 
urements to be made. Even when the faults 
do have hardware manifestations, problems 
remain. Because processors move so fast on 
án irregular basis, it's almost impossible to 
use conventional test instruments like oscil- 
loscopes and multimeters to find faults. 

So the requirement is a machine that al- 
lows a design engineer to develop micro- 
processor -based products with as much case 
as his colleague,develops analogue circuits. 
Such devices are called microprocessor 
development systems, and come in a huge 
variety of performances and prices. 

History 
In the beginning the .way one devélóped 

microprocessor projects was,with a 'pencil, 

MICROPROFESSOR MPF-1/88 

The MPF-I/88 from Multitech is typical of a low 
end development system. It is designed pri- 
marily as an educational tool for teaching 
machine language programming of the 8088 
microprocessor. However, with expansion mod- 
ules it can be. turned into quite a powerful little 
development system. Naturally, it doesn't com- 
pete with devices like the Philips PEDS. On the 
other hand Its cost isn't in the same league 
either. 

However, it does share some features with 
more expensive machines. For instance, the 
MPF-I/88 is user expandable up to the level re- 
quired by the user. The basic unit is all that is 
needed for instruction in machine code. It con- 
tains a keyboard, two line LCD display, the 
8088 processor plus associated RAM (24K) 
and the monitor programme in ROM. There is 
also an editor assembler on board to allow the 
composition of programmes, debugging and 
running on the internal processor. Nonvolatile 
memory is provided by a cassette interface. 

There are a number of expansion modules 
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available. A printer can be connected via a 
Centronics interface. A special interface mod- 
ule provides a number of slots into which 'op- 
tion' cards can be Inserted. One of these cards 
allows connection to the slots of an IBM-PC. 
Indeed the slots on the card are IBM-compat- 
ible, so you could use any IBM-compatible card 
in the system. 

This introduces a whole host of powerful fea- 
tures to the MPF-1/88. For instance, it can work 
as a remote terminal, in which case you can 
talk to the MPF-I/88 from the PC's keyboard 
and read out from the screen. Mass storage 
can be achieved via the PC's disk drives and 
you can access onboard RAM (up to 512K) for 
program space. You plug in an asynchronous 
communications adaptor, monochrome or co- 
lour display adaptor and so on. And, of course, 
you can manufacture your own boards and 
write software for them using all the program- 
ming editing and debugging tools on the host 
system. 

ROM 

If 
HARD 
WARE 

Figure 1. ICE to target system block diagram. 
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PHILIPS' ENGINEERING AND DEVELOPMENT 

Philips 'PEDS Is a typical high end develop- 
ment system. It's universal, with emulation of 

50 different types of processor. It's fully modu- 

lar, expándable both in the number of users 
and the number of processors being emulated. 
It has software to cover all aspects of product 
development, from design to production. It has 

documentation, EPROM burning and service 
functions, In addition to the normal software 

and hardware development programmes. 
To get PEDS up and running you need a 

basic master system that includes 256K of 
RAM and 641< of ROM, hard and floppy disks, 

a 68000 CPU, two RS232 ports and a punter 
interface. The whole thing is glued together by 
a multi tasking operating system. There is also 
a universal debug unit and 16K of fast static 

emulation memory, a micro adaptor box and an 

assembler and emulator processor. 
This can be expanded in a number of differ- 

ent directions. PEDS handles all the different 
processors via microcomputer adaptor boxes, 
(MABs). The user buys MABs specific to the 
target micro, which plug Into a universal debug 
unit. The MAB is responsible for translating the 
information from the micro into a universal for- 
mat that can be understood by the rest of the 

system. 
You can also buy a state trace facility when 

required to assist in debugging, additional 

"Easy to use Prom Programmer 
seen loitering at Alfatron." 

Super -Ex's latest Prom Programmer model SE -4943 is a friendly tool for programming 
16K bit to 512K bit EPROM'S and EEPROM'S. A dual line 16 character LCD display coupled 

with enhanced editing features make the SE -4943 very easy to use. 
No extra modules or plug -ins are needed and the latest 

programming algorithms result in a highly flexible and fast 
programmer. The unit provides serial RS -232 for full 

remote control and Centronic ports for down 
loading and record keeping. 

At ALFATRON, we 
know programmers. 

0 0 ov Q o o , _ 

¡ALFA TRON 

Alfatron Pty Ltd 

1761 Ferntree Gully Roád 
Ferntree Gully 
Victoria 3156 

Telephone (03) 758 9000 
Telex AA37795 Alf trn. 

Al F009 
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FEATURE 

SYSTEM 

emulation memory, additional user terminals, a 
PROM programmer, compilers and so on. 

Its cost is difficult to state, depending on the 
options you specify, exchange rates and so on. 
The minimum system wouuld set you back 
about $35,000. But you could easily spend 
$100,000 without trying too hard, especially if 
you needed a number of terminals. 

Programming in PEDS is done via Unix. 
However there are also options including C, 
Pascal, PUM and Fortran. Any of these is 
turned into machine code by the assembler. 
This is displayed in the mnemonics of the tar- 
get micro. The assembler has sufficient intelli- 
gence to refine the code as it is assembled. 
For instance it can choose between different in- 
structions in certain circumstances and will al- 
ways choose the short forms of operands. 

There is great flexibility in the way one de- 
velops a project using PEDS. For instance, it 
has a simulation mode, appropriate when no 
hardware is available. This means that soft- 
ware can be developed even before the hard- 
ware. On the other hand, PEOS has an emula- 
tion mode, in which the program is run on the 
target system. In addition, any mixture of these 
two extremes is possible, so that one can run 
software on the half a target system that exists, 
while the other half is still being simulated by 
the PEDS. 

paper, PROM burner and an awful 
patience. One wrote out the program, burnt 
it into the EPROM, put the EPROM back 
into the board and hoped nothing blew up. 
If things went wrong, one went back to the 
paper and tried again. 

Clearly, there were problems with this 
approach, so development systems were 
produced almost as soon as microprocessors 
themselves became commercial products in 

lot of 

the early 1970s. Predictably, the first ones 
were developed by the processor manufac- 
turers, noticeably Intel. These were essen- 
tially prototyping boards, and gave the user 
the freedom to enter machine code directly 
into the onboard RAM so that the effects of 
a particular sequence could be studied. 

It didn't take long, however, to establish 
the technique of in -circuit emulation (ICE), 
which remains the fundamental principle 
behind all development systems to this day. 
To explain: we start with a piece of pro- 
cessor controlled hardware, called the tar- 
get system. At a minimum it will contain the 
processor, its memory, input/output (I/O) 
stages and some other hardware to interface 
it to the outside world. The processor then 
reads its instructions from the ROM and 
controls the hardware via the I/O. 

ICE takes over the functioning of the 
processor and the ROM. Usually what hap- 
pens is that the ICE consists of a box with a 
lead coming out of it which is plugged into 
the processor socket on the target system 
(see Figure 1). The ICE itself is a computer, 
with its own processor, memory and I/O. 
The difference is that the ICE has a pro- 
gram already installed in it which allows it 
to do certain tricks. 

It does all the usual house keeping you 
get in any computer, looking after the key- 
board and screen for instance, arranging 
and controlling files and mass storage on 
disks or cassettes. In addition, it reserves a 
section of its own memory so that it can 
simulate the ROM on the target system. In 
other words, the I/O stage on the target sys- 
tem sees the ICE perform in exactly the 
same way as its own resident processor. 

The result is that the operator can enter 
code directly into memory in the ICE, and 
then instruct the target to behave as if that 

code was located in its own onboard ROM. 
Execution of the program can be debugged 
by the ICE in exactly the same way as with 
BASIC in a domestic PC. You can step, or 
trace, insert break points, etc, etc, in fact 
use all the familiar tools of program analy- 
sis. And while all this is happening in the 
ICE, the target is behaving as if the particu- 
lar program step has been executed in its 
own onboard ROM. 

A refinement to this was the advent of 
software compilers and assemblers which 
allow one to write code for the processor, 
either in the form of mnemonic codes or in 
some high level language like BASIC. Ac- 
tually, BASIC itself is not much favoured in 
this particular application. Most high level 
editors seem to use C or Pascal because of 
their inherent efficiency. 

As time has passed, this basic vision of 
what an MDS should be has grown more so- 
phisticated. During the late seventies and 
early eighties a number of leading compa- 
nies like Hewlett-Packard and Tektronix 
began to look at design as a single process, 
all the way from the initial idea 'on the back 
of a fag packet' through to manufacture. 
This is only logical, as many practicing de- 
signers will attest, because of the enormous 
amount of time involved in documenting 
everything, or liaising between members of 
a design group and so on. 

Range 
And so the number and variety of systems 

has grown enormously. At one end of the 
scale, designers have piled on features and 
flexibility, using the increasing power of 
computers to do more and more and to inte- 
grate the design cycle into one discrete 
whole. At the other end of the scale, the 
same sophistication in computer design hash 

CONTACT: 
VIC: (03) 220 7260 
NSW: (02) 858 5611 
OLD: (07) 369 5900 
SA: (08) 243 2107 

MICE -II C,aZJEMULATORS 
Manufactured by Microtek International Inc. 

* MICE II Real -Time In -Circuit Emulation for. 
Z8 Z8OB 8086/8088 
ZS8 8085 80186/80188 
8051 Family 6809/E 80286 
8048/49/50 6502 Family 68000/68010 

68008 * Full development/debugging software for IBM-PC/XT/AT. * Source level debugging for APX-86 compiled code. * NOW AVAILABLE MICE -32 for 68020. 

MACRO DYNAMICS Australian Dtstnbutor 

80 Lewis Road, Wantirna South, 3153. Ph: 220 7260. fix AA30674 
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been dedicated to squeezing the basic mini- 
mum functions into smaller and cheaper 
packages. 

The modern high end system usually has 

multi-user capability, so that an entire de- 

sign team can work on one machine, each 

user with an individual terminal. Work 
being created on one terminal is instantly 
accessible on any other so that interfacing 
problems between the various parts of a 

project are minimised. There will be text 
editors, and documentation subroutines, so 

that parts list and numbers are automati- 
cally inserted and updated as required. 
There is often an impressive graphics cap- 
acity to assist in conceptualising problems 
with flow charts and symbols. 

Many modern machines have hardware 
emulation characteristics as well. In systems 
like this the structure of the hardware can 
be specified and the computer will then 
emulate its response to simulate a software 
program. In this way an entire project can 
be designed and debugged without even 
building a prototype. 

However this hardware emulation is 

more fraught with danger than might at first 
appear. It depends for its accuracy on the 
extent to which the individual components 
are accurately modelled in the software of 
the emulator. Development models of this 
technology are full of bugs caused by unsus- 
pected peculiarities of individual compo- 
nents, but it seems that most of these prob- 
lems have been ironed out. Indeed, some 
companies are now starting to achieve not- 
able successes in this area. 

Further refinements permit the system to 
generate its own fault analysis for use in 
manufacturing and testing procedures or for 
quality control on an assembly line. In fact, 
some companies have products that allow 
results from the development system to be 
directly entered into production or manage- 
ment control computers. 

At the same time, low end systems have 
also been developed that take advantage of 
the tremendous power of cheap modern 
computers. These can be either stand alone 
units like the highly successful Microprofes- 
sor series or plug in cards for personal com- 
puters. In the latter category the IBM-PC 
has become the industry standard, made all 
the more powerful by the large number of 
computer aided design (CAD) systems that 
have been built around it. 

Of course, such systems are considerably 
less sophisticated than the high end mach- 
ines, but still they manage to fulfil most of 
the fundamental requirements. There will 
certainly be a monitor program permitting 
single stepping of the program, editing and 
inspection of registers and memories. This 
type of machine sells for a few hundred dol- 
lars. For only a little more, you can get into 
the world of compilers and assemblers, al- 
lowing far more efficient programming. 
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Universal y dedicated 
Another significant development in the 

marketplace has been the growth of univer- 
sal systems. The distinction between univer- 
sal and dedicated systems is that universal 
machines are able to handle a large number 
of processors, dedicated machines only one, 
or perhaps a single family. In some cases 

universal machines might be restricted in 
terms of the number of bits, so it might only 
take 8, or only 8 or 16, or some such restric- 
tion. However, the important point is that it 
is not restricted to the products of one 
manufacturer. 

Dedicated devices, on the other hand, 
are restricted to one type or range of pro- 
cessor. For the most part these are made by 
the manufacturer of the device under ques- 
tion. As one can imagine, the big players in 
this market have names like Motorola and 
Intel. 

The advantages of the universal 'machine 
are obvious enough: you can choose the 
processor that best fits the application in- 
stead of being limited to one company's 
product. On the other hand, makers of 
dedicated systems can bring some strong ar- 
guments to bear. They argue that the free- 
dom given by the universal system is largely 

illusory for a start. The machine may be 
able to handle a dozen different micros, but 
can the engineer? In fact, most engineers 
are stuck to one, or possibly two different 
types. 

Another advantage is that dedicated 
machines are far less complex than their 
equivalent universal machine, since emulat- 
ing a single micro is a far less complex task. 
Low end machines all tend to be of this type 
for precisely that reason. 

Most universal machines handle a multi- 
tude of processors with the use of separate 
modules, each dedicated to a single pro- 
cessor. This leads naturally to the idea of 
modular construction for, the entire unit. So 
one of the major trends in development sys- 
tems at the moment is to allow the user to 
determine how much, or how little, is 

needed to do any particular job. The Tek- 
tronix 856 family, or Philips PEDS are both 
systems of this type. 

It's ,a trend that has one tremendous ad- 
vantage: you only pay for what you need. It 
also means that the cost of developing soft- 
ware, although still breathtakingly high, is 
more and more within reach of small com- 
panies with creative ideas. 

PROFESSIONAL 
PROMAC EPROM 
PROGRAMMERS 
Stocked & supported in Australia 
by Current Solutions (03) 836 9220 
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FEATURES INCLUDE 

2716 to 27512 
(EP, EEP + CMOS) 

Programs 15 ROMS 
Simultaneously 

RS 232 Communication 
4K BYTE I/O Buffer 
Compact Size 
Auto AC Voltage 

Range 85 to 264V 
12 Month Warranty 

Phone today your state salés outlet 
VICTORIA: R.A.E. (Victoria) Pty. Ltd. Ph (03) 227 4033. 
N.S.W.: Esis Pty. Ltd. Ph. T (02) 467 2032. 

R.A.E.: Industrial Electronics Pty. Ltd. Ph. U (02) 439 7599. 
A.C.T.: Canberra Professional Equipment Ph. (062) 80 5576. 
S.A.: D.C. Electronics Pty. Ltd. Ph. (08) 223 6946. 
W.A.: Kennor Holdings Pty. Ltd. Ph. (09) 330 1200. 
QUEENSLAND: Computer Components Pty. Ltd. Ph. (07) 44 9559. 
TASMANIA: Hocking Electronics Ph. Us (002) 23 4388. 
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RITRONICS WHOLESALE 
"Your prime source for quality electronic 

components and hardware at the lowest prices!" 

YU-FONG WE -1030C 
Features: 

Large 31 digit display. (1/2 Inch high) 
Autopolarlty,'-" display for Negative Input. 
High over -load protection for all ranges. 
Over -load display highest figure "1" or "-1" 
alone glows. 
Power consumption 20mW approx. 

Cat. 0126030 

. .1 t 

ADD ON DISK DRIVE 
FOR 6502 SYSTEM 
APPLE" COMPATIBLE/ 

1-9 10-24 25+ 
$150 $140 $130 
('Apple is a registered trademark) 

IBM ADD ON HARD DISK 
10 Mbyte 
Seagate hard disk 
Hard disk controller by Xebec 

Cat. X20010 $1295 
Plus 20% tax where applicable 

1-99 100+ 
43.95 34.00 Plus 20% Sales tax where applicable 

MITSUBISHI DISK DRIVES 
1-9 10+ 25+ 

4851 51/4- 500K $175 $160 $150 TANTALUM 
4853 51/4"1M 5220 $205 $175 
4854 51/0-" 1.6M $250 $220 $195 CAPACITORS 
2896 8" 1.6M $475 $430 $400 Cat.No. description 10+ 100+ 
Plus 20% tax where applicable R16124 4.7uF16V $0.21 $0.18 

R16125 10uF 16V $0.25 $0.23 
R16126 15uF 16V 
R16128 22uF 16V 

$0.38 $0.36 
$0.42 $0.40 

R16132 17uF16V $1.55 $1.20 
R16134 68uF 16V 51.80 $1.50 
R16220 4.7uF 16V 50.35 00.33 
R16224 10uF 16V 50.38 50.37 
R16228 22uF16V $1.20 $1.00 
R16300 0.1uF35V $0.13 $0.12 
R16302 0.15uF35V $0.13 $0.12 
R16301 0.22uF 35V $0.15 50.12 
R16306 0.33uF35V $0.15 $0.14 
R16308 0.47uF35V 50.15 50.14 
R16310 0.68uF35V 
R16311 0.82uF35V 

50.16 50.15 
$0.18 $0.15 RITRON II 816312 1uF 35V $0.15 $0.12 Swivel base monitor In stylish case. R16314 1.5uF 35V $0.24 $0.20 

1-9 10+ 50+ P16316 2.2uF35V $0.24 $0.23 Green Cat. X14506 $145 $135 5115 816318 3.3uF 35V $0.29 $0.27 Amber Cat.X14508 5150 5140 $120 R16320 4.7uF 35V $0.35 $0.33 Plus 20% tax where applicable 30% Sales tax where applicable 

NICADS 
Cat No. 1-99 100+ 250+ 500+ 
$ 15020 AA 1.60 1.50 1.40 1.10 
S15022 04.0AH 7.90 7.50 720 6.90 
Plus 20% tax where applicable 

1 10+ 
Cat.712461 240V 41r2" 10.50 10.00 
C.M. T12465 240V 31/2" 10.50 10.00 
Cat. 712463 1151,47/2" 10.50 10.00 
Cal 712467 115V 318" 10.50 10.00 

100+ 
8.00 
9.00 
8.00 
9.00 

MONITORS 
Cat No. 1.3 
X14500 Rhron 1 Green $130 
X14502 Ritron 1 Amber $135 

BACK 114 STOCK 
Plus 20% tax where applicable 

4+ 
$125 
$130 

k Z4.1.* VI/ 111.1. 
-7.4-,i - 

DATA CASSETTES 
Check our low prices on these quality tapes! 
1-9 10-99 100+ 
$0.75 50.70 50.65 
Plus 20% tax where applicable 

(Fan guards to suit also wettable) 
Plus 20% tax where applicable 

RAINBOW CABLE 

COMPUTER 
CONNECTORS 
Cal No. Description 
P10900 DB25 Plug 
P10901 OB25 Socket 

1-99 
1.30 
1.40 

100+ 
1.20 
1.30 

1000+ 
1.00 
1.20 Cat. No. Description 1-29 mtr 30+ mtr P12210 Centronics Solder 3.50 3.15 2.50 W12714 28AWG 14W per metre $0.90 $0.70 P12200 Centronics Crimp 6.00 5.50 5.00 W12716 28AWG 16W per metre 5090 $0.70 P10880 DB9 Plug 1.30 1.20 0.90 W12720 28AWG 20W per metre $1.20 $1.10 P10881 D139 Socket 1.40 1.30 1.00 W12726 28AWG 26W per metre $1.60 $1.50 P10890 OBIS Plug 1.30 1.20 0.90 W12734 28AWG 34W per metre 51.90 51.60 P10891 DB15 Socket 1.40 1.30 1.00 W12740 28AWG 401V per metre 52.20 $2.00 P10902 DB25 Cover .80 .65 .55 Plus 20% tax where applicable Plus 20% tax where applicable 

VERBATIM DATA LIFE (i 

DISKETTES 
10-99 100+ 500+ 

SS/DO MD525-01 2.50 2.35 2.25 
DS/DO MD550-01 3.20 2.50 2.10 

XIDEX DISKETTES 
SS/DO 2.50 2.50 2.25 
OS/DD 3.40 3.05 2.85 
Plus 20% tax where applicable 

.rI" -"- t+- nockl 
1.p00 S 

back_,. 

10W P.A. SPEAKERS 
TWIN CONE 
1.9 10+ 100+ 300+ 
$5.00 $4.75 $4.50 $1.00 
Plus 20% lax where applicable 

POLYESTER 100V 
"GREENCAP" TYPE 
Cat No. 1-99 100+ 1000+ 
R15131 .001uF 0.06 0.04 .036 
R15137 .0012uF 0.06 0.04 .036 
R15138 .0015u F 0.06 0.04 .036 
R15140 .0022uF 0.06 0.04 .036 
R15142 .0033uF 0.06 0.04 036 
R15143 .0039uF 0.06 0.04 .036 
815145 .0047uF 0.06 0.04 .036 
R15146 .0056u F 0.06 0.04 .036 
R15147 0082uF 0.06 0.04 .036 
R15148 .01 uF 0.07 005 .045 
R15150 .015uF 0.07 0.05 045 
815152 .022uF 0 07 0.05 .045 
815151 .033uF 0.07 0.05 .016 
R15155 .039uF 0.07 0.05 .045 
R15156 .047u1 0.08 0.06 .055 
R15157 .056uF 0.08 0.06 .555 
R15158 .068uF 0.08 0.06 055 
R15159 .082uF 0.08 0.07 .055 
815160 .1uF 0.09 0.08 .07 
R15162 .15uF 0.11 0.10 .09 
815164 22uF 0.15 0.14 
R15165 .27u1 0.16 0.15 
815172 1uF 0.70 0.55 
R15176 2.2u 120 1.10 
R15178 3.3uF 1.50 1.20 
Plus 30% tax where applicable 

air 

'1 

.13 

.14 
0.50 
1.00 

MEMORY 
"Check for the latest memory prices" 

10-99 100+ 1000+ 10K+ 
4164-15P $ 2.50 S 2.00 S 1.75 S 1.60 
41256 $6.00 5.00 1.50 4.00 
6116P-3 $ 3.00 $ 2.90 $ 2.20 $ 2.00 
2716 $ 4.90 $ 4.50 S 4.25 S 4.00 
27128 $ 5.00 $ 1.50 S 4.00 $ 3.50 
2532 $ 7.50 $ 6.50 $ 6.40 $ 6.30 
2732 $ 6.50 5 6.10 $ 5.90 $ 5.50 
27256 $29.00 $27.00 $22.00 19.00 
6264 $ 5.50 $ 5.00 S 4.50 $ 4.00 
2764 $ 6.00 $ 5.00 $ 4.50 $ 4.00 
Plus 20% tax where applicable 

LOW PROFILE IC 
SOCKETS 

10+ 100+ 1000+ 10K 
8 Pin .08 .07 .06 .05 
14 Pin .10 09 08 .07 
16PIn .11 .10 .09 08 
18 Pin .12 .11 .10 .09 
20PIn .13 .12 .11 .10 
22Pin .14 .13 .12 .11 
24Pln .15 .14 .13 .12 
28Pln .19 .17 .15 .14 
40 Pin .25 .24 .22 .20 
Plus 20% tax where applicable 

.5 

PANEL METERS 
1-9 

0105500 11114501mA 6.95 
010502 1.11J4550.0-50uA 6.95 
010504 MU450-100uA 6.95 
010505 MÚ450-50uA 6.95 
010510 MU450-5A 6.95 
010518 MU450-1A 6.95 
010520 MU450-20V 6.95 
010535 NU45VU 7.95 
010530 MUS2E01mA 9.95 
010533 MU52E 0-5mA 9.95 
010538 MU650-50uA 9.35 
010540 M0650-1mA 9.35 
010550 MU650-100oA 9.35 
010560 MU650020v 9.35 
Plus 20% tax where applicable 

10+ 100+ 
6.75 6.50 
6.75 6.50 
6.75 6.50 
6.75 6.50 
6.75 6.50 
6.75 6.50 
6.75 6.50 
7.75 7.50 
8.35 
8.35 
8.95 8,75 
8.95 8.75 
8.95 8,75 
8.95 8.75 

sOPWAVLq,BLE, 
PieasP call,ieprice list or write to: andP. 6U CL9YT0/y3/6,g 

PP/yabusinnsscard! 

RESISTORS 
1/0- WATT E12 CARBON BULK 
PACKED $5.25/1000 
TAPED AND BOXED $5.25/1000 
55.00/100010K LOTS 
1/4 METAL FILM TAPED AND BOXED 
512.00/1000 511.00/1000/10K LOT 
SUPPLY 624 VALUE 
Plus 30% tax where applicable 

75OHM COAX CABLE 
Cat No. 100M SOON 1000M 
W11222 3 C 2 V 18.00 17.00 16.00 
W112245C2V 27.00 25.00 24.00 
(5C2V WHITE OR BLACK) 
100m ROLLS 
UNE LOSS PER 100' (33M 200MHx) 
W11222 6.2dB (APproa) 
W11224 3.9dB (Approx) 
Plus 29% tax where applicable 

LEDS Smm STANDARD 
10+ 100+ 1000+ 

Red $0.10 $0.09 50.08 
Green $0.15 $0.10 $0.09 
Yellow 50.15 50.10 50.09 
Plus 20% tax where applicable 

DIP SWITCHES 
10+ 100+ 1000+ 

513402 2 Way .70 .65 .60 
S134041 Way .80 .75 .70 
S13405 5 Way .90 .85 .80 
5134077 Way 1.10 1.00 .95 
513408 8 Way 120 1.10 1.00 
20% Sales tax where applicable 

R1TRON1CS WHOLESALE .nPn,raovctoo. Ply- Ltd. 56 Renver Road, CLAYTON, 3168, VICTORIA, AUSTRALIA. Phone )03) 543 2166 (3 lines) Telex: AA151938 Minimum account order is 550, minimum cash sale is 525. Minimum post/pack 53.00. Minimum account post/pack 55.00. Comet Road Freight, bulky items and/or over I0Kg is extra. ETI READER SERVICE 111 Bankcard, Visa and Mastercard welcome. Error, and Omissions Exoapred. 
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Eliminate hot sites faster. 
HP's complete f y of protocol analyzers. 

AL compatible. 

1 

HP is the first company to offer 
you a complete family of protocol 
analyzers that are all data -compatible. 
Now, you can quickly identify and 
solve network problems - without 
having to recreate them for analysis 
at each organizational level. 

Clear lines of communication 
with remote capability 

For the first time, you can have 
a clear line of communication from 
the customer's hot site to your district 
or regional service center - even to 
R&D if necessary. 

All HP protocol analyzers permit 
remote transfer of data and test pro- 
grams, so you have high-powered 
analysis wherever you need it. 
Captured data and test programs 
written on one HP analyzer can be 
transferred to any other remote unit. 

Now your field service per- 
sonnel have direct access to the 
technical resources they need to 
solve even the toughest problems 
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in the shortest possible time - no 
matter how dispersed the network is 

geographically. 
Software extends flexibility 

With three HP protocol analyzers 
to choose from, you don't have to 
buy any more performance than you 
need. You are also assured continuing 
software support -a comprehensive 
package for X.25 certification and 
testing as well as powerful decode 
and simulation packages for SNA, 
X.21, CCITT #7, and the other 
protocols you need. 

6. 

Quick and easy measurements 
All HP protocol analyzers feature 

a common human interface - menus, 
decoded displays, ASCII keyboards, 
and softkeys that quickly and easily 
guide you through your measure- 
ments. Learn how to use one HP 
protocol analyzer and you can use 
them all. 

For details about the HP family 
of data -compatible protocol analyzers, 
call Hewlett-Packard. 

Melbourne: 895-2895, 
Sydney: 888-4444, 
Adelaide: 272-5911, 
Perth: 383-2188, 
Brisbane: 30-4133, 
Canberra: 80-4244. 

HEWLETT 
P PACKARD 
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SIGHT & SOUND NEWS 

Loudspeaker series 
from Jamo 
Following three years of research and development work Jamo 
is launching a new range of speakers with the front baffle of a 
concrete -like material. 

In 1982 Jamo started to ex- 
periment with loudspeaker cabi- 
nets in other materials and dif- 
ferent shapes finally concluding 
that concrete was an excellent 
material for loudspeaker cabi- 
nets. This was not from a pro- 
duction point of view but from a 
sonic view. Unfortunately con- 
crete has many disadvantages 
such as extremely high cost. 

Jamo has settled on a tech- 
nique of injection moulding a 
1 -inch thick concrete -like ma- 
terial between two layers of 
vacuum -formed polystyrene. By 
using vacuum formed polysty- 
rene it was possible to give a fin- 
ish and shape to the front baffle 
in the best possible way. As a re- 
sult the loudspeaker drivers are 
mounted with the acoustic cen- 
tre in line, thus assuring no time 
delay between the three drivers. 
The surface of the front baffle 
could also be incorporated with 
an anti -diffraction pattern, 
which gives the new digital moni- 
tor speakers a stereo image. 

A new shaped cabinet has 
been developed in which none of 
the five sides are parallel. In this 
way Jamo has avoided the tradi- 
tional standing waves in the cabi- 
net and the new cabinet shape 
matches the front baffle. Incor- 
porated in the cabinet is a solid 
loudspeaker stand which can be 
equipped with tip -toes or spikes. 

Jamo's Centre -Bass -Reflex 
System has also been incorpo- 
rated in the new series. The 
CBR-system mounts the woofer 
in four rubber suspension points 
which initially isolates the worst 
vibration from then woofer be- 
fore being transferred into the 
front baffle. The port opening, 
which is an air gap surrounding 
the woofer, gives a symmetrical 

loading of the woofers' dia- 
phragm. The tuning of the bass - 
reflex cabinet is based on the 
American Schneider theories. 

The speakers have electronic 
overload protection for the 
tweeter. The larger models have 
built-in attenuators for treble 
and mid -range. 

The top of the range model is 
the CBR 200 which is a 3 -way 
floor standing loudspeaker. The 
dome tweeter used in this system 
has a polymer diaphragm and 
has ferro -fluid injected in the 

voice coil air gap. This magnetic 
coil gives better damping of the 
tweeter and cooling of the voice 
coil which gives the speaker its 
high power handling capacity of 
200 watt rms. The mid -range and 
woofer diaphragms are made of 
carbon fibre which is a light and 
very strong material with high in- 
ternal stiffness. The 10" woofer 
has a specially developed dual 
magnet system for high effi- 
ciency and improved linearity. 
The prices are expected to be be- 
tween $700-$2000 per pair. 

i 

i 

JVC opts for midi -system 
JVC has opted for the midi size 
in its range of hi-fi systems with 
the new MIDI -X5. 

This system features a direct 
source selector. This computer- 
ised input selection system both 
selects and plays an input at the 
touch of a button. A 'Computer 
Shift Control' feature makes 
additional conveniences like 
blank search and blank skip pos- 

sible by means of a special 'shift' 
control together with the tape 
controls. 

The quartz locked digital syn- 
thesiser tuner (T-E30B) has 
presets for six FM and six AM 
stations, while the two-way 
speakers (S -E708) have passive 
radiators for rich lows. The 
graphic equaliser (SAE-E30B) 
has 10 frequency equaliser con- 

trols and gives the user total 
control. 

Also included in the system 
are a stereo integrated amplifier 
(A-E40B) with 45 W DIN/chan- 
nel and direct source selection; a 
programmable fully automatic 
turntable (L-E30B) with index 
scan and linear tracking tone 
arm; a double mechanism full 
logic cassette deck (D -W30) al- 

lowing random access of up to 
10 selections, double speed tape 
dubbing, synchro recording, and 
Dolby noise reduction; plus an 
adjustable turntable stand (LK- 
E20B). 

The cost of the JVC Midi -X5 
system is about $2699 RRP. 
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SIGHT & SOUND NEWS 
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Slim cabinet loudspeakers 

Speaker connectors 
A specially designed version of 
the AXR Series connectors, 
suitable for connecting a power 
amplifier to loudspeaker enclo- 
sures is available from STC- 
Cannon. The precision ma- 
chined contacts ensure mini- 
mum power loss and improve 
performances when used in 

combination with high quality. 
audio cable. 

Features include rugged 
metal shells with satin nickel 
finish; positive quick action 
lock coupling: positive polarisa- 
tion; highly conductive copper 
alloy machined contacts incor- 
porating large solder bucket to 

accept up to 12 AWG cable (4 
mm 2); enlarged cable entry 
capable of accepting both high 
quality circular audio cable to 
10 mm diameter and figure 
eight cable with a cross section 
of 7 mm x 12 mm. The flat sec- 
tion on the connector housing' 
can be used for circuit identi- 
fication purposes. When com- 
bined with the AXR range of 
optional coloured boots, this 
facility provides multiple com- 
binations for rapid circuit iden- 
tification. They also provide 
convenient grub screw cable 
clamping. 

Jaycar CD buyers club 
Although CD players are 
becoming very popular in Aus- 
tralia, there is still a serious lack 
of readily available compact 
discs. Only about half of the 
country's record stores carry 
these discs, and those that do 
generally have a limited and ex- 
pensive range. 

To help overcome this prob- 
lem, Jaycar has established a 

mail order compact disc buyers 
club. Discs can be ordered by 
phone or mail, and Jaycar gives 
a conditional 30 -day satisfaction 
guarantee. 

A 56 -page catalogue of all CD 
titles currently available in Aus- 
tralia can be obtained for $4 (in- 
cluding postage and packaging) 
or free with any order over $100. 

Jaycar has arrangements with 
fifteen record companies, ensur- 
ing a considerable range of 
titles. Cost of the discs will be 
less than the normal retail price. 

For more information contact 
Jaycar, PO Box 185, Concord, 
NSW 2137, or phone the Jaycar 
Hotline on (02)747-1888. 

Visioncare service 
back-up 
The inconvenience of having 
your television or video cassette 
recorder breakdown can be 
made a lot worse by the lack of 
expert service to repair the set 
quickly, at reasonable cost, and 
with a guarantee of quality 
workmanship. 

A little over a year ago Vis- 
ionhire (Australia) Pty Ltd es- 
tablished a servicing arm called 
Visioncare to meet the need for 
servicing electronic products 
such as televisions, video cas- 
sette recorders, sound systems 
and even personal computers. 
One of the first to offer Vision - 

care was the Gosford NSW 
branch, and Gold Coast stores. 
Eventually there will be a string 
of Visioncare service outlets 
throughout Visionhire's Aus- 
tralia -wide network. 

David Hall, Visionhire's man- 
aging director, says that the 
company has the expertise and 
resources to back up the Vision - 
care service, because it is an es- 
tablished rental specialist with 
some 30 branches and service 
centres, and also has the stab- 
ility of being a multinational 
organisation. 

With the new NAD 20 loud- 
speakers the approach has been 
to concentrate on aspects which 
contribute to sonic excellence 
and real performance while 
avoiding cosmetic 'features'. 

ADS woofers were used for 
quick transient response and 
soft dome tweeters for crisp, 
airy, extended, peak -free highs. 

The key to the performance of 
both drivers in the NAD 20 is a 

very high ratio of force to mov- 
ing mass. 

Special construction tech- 
niques are used so that the 
drivers have an exceptionally 
small voice coil gap. The intense 
field of the powerful barium fer- 
rite magnet is focused on a voice 

coil of very fine wire which is 

double insulated and wound 
using special techniques. 

The proprietary material used 
to form the cones and domes of 
the NAD 20 is exceptionally 
light yet stiff and resonant free. 
The cone of the woofer is pro- 
gressively tapered in thickness 
which prevents 'cone break up' 
to eliminate colouration. 

The cabinets are made to a 

slim, simple column design 
which occupies only 0.6 of a 

square foot of floor space. They 
are manufactured using MDS to 
tight tolerances, finished in a 

black ash with light grey snap - 
on grille. 

New 8 -inch Dali woofers 
Dali has released its new Dali-8 
reference monitor speaker 
which was designed in conjunc- 
tion with Peerless of Denmark, 
using two 8 -inch woofers to 
give the same size cone area as 

a 12 -inch woofer. Dali claims 
the new woofers can together 
move 1.25 litres of air per 
stroke, giving a maximum 
sound pressure of 118 dB at 
35 Hz. 
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The woofers work in a bass 
reflex enclosure, along with a 

4 -inch mid range, 11/2 -inch 
dome mid range and 3/4 -inch 
supertweeter. 

The speakers are finished in 
polished walnut veneer with 
the woofers mounted in rubber 
suspensions. They sell for 
around $2000 per pair. 
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Compact disc cleaner 
The Discwasher Compact Disc Cleaner is a new product 
said to offer radial cleaning to protect against scratching the 
disc surface along the line of the recorded message, which 
can cause laser mistracking. The package includes the com- 
pact disc cleaning unit; CD -1 cleaning fluid; a cleaning pad 
grooming brush; and replacement cleaning pad. No power 
supplies or batteries are required. Detailed instructions are 
printed on the bottom of the compact disc cleaner. The 
Discwasher is available for $49.90 from Arena Distributors, 
642 Albany Hwy, Victoria Park, WA 6100. (09) 361-5422. 

New speaker range from Visonik 
The new "David" speaker range from Visonik West Ger- 
many, was released at the International Funkausstellung 
Audio -Video Exhibition in Berlin last year. The new 
models reportedly feature improved technical performance 
in keeping with demand for CD compatible and high per- 
formance amplification requirements. Emphasis is on the 
Satellite System comprising one sub woofer and two David 
6001 Mini High Performance Boxes. When placed in a 

room correctly, the end result is reportedly similar to the per- 
formance of a four speaker type quadro system, however 
using a relatively tiny amount of space. They are available 
from German Hi Fi, 61 Burns Bay Rd, Lane Cove, NSW 
2066. 

Stereo AM/FM radio -cassette from DSE 
A new stereo-AM/FM-cassette deck (Cat A-6020) is 

available from DSE for $279. It features LED digital fre- 
quency display, a five AM/FM station memory with auto 
scanning and automatic noise reduction. It has a 6 watt out- 
put and separate bass and treble controls to suit personal 
tastes. The front -rear fader is suitable for four speaker sys- 
tems. 

Lloyds Bank chooses Laservision 
Lloyds Bank, UK, has appointed Philips as project man- 
agers for the supply and installation of an interactive Laser - 
vision system for staff training. Lloyds requires Laservision 
systems to be installed in 1500 key branches and principal 
head office departments by the end of this year. These will 
provide individual self paced learning courses for Lloyds' 
46,000 staff. This order for Philips in the UK follows the 
success in the development with the BBC of a laservision. 

And HBA uses videodisc 
Recently, the finance department of the Hospital Benefits 
Association in Melbourne leased a Pioneer Electronics L -D 
V1000 LaserDisc player to train its staff in the Lotus 1-2-3 
computer program. It is being used in conjunction with an 
IBM-PC. The instant random access facility of the laser 
beam 'stylus' locates any of 54,000 frames of vision on one 
side of a single disc, and specific points can be accurately 
and quickly accessed in a random or pre-programmed se- 
quence. Pioneer LaserDisc systems are making a significant 
impact on communications technology. Current industry fig- 
ures indicate that over 100,000 industrial videodisc players 
are now in use in the US, Europe, Japan and Australia. 
Companies using videodisc systems include General Motors 
and IBM. 

New Ross headphones 
Concept Audio Pty Ltd, importers and distributors of the 
popular British -made Ross headphones, has released two 
new models. The RE -2225 comes fitted with 2 metres of 
cable and a 6.4 mm stereo jack plug and has the added ad- 
vantage of in -line left and right channel volume controls to- 
gether with a stereo/mono switch. The RE -2285 has been 
designed specifically for TV and video listening and comes 
with a 5 metre cable. It is supplied with a 6.4 mm stereo 
jack socket to 3.5 mm mono jack plug adaptor for mono 
TV and video connection. These headphones are addition- 
ally supplied with in -line left and right channel volume con- 
trols and stereo/mono switch. 

Compact disc cleaner II 

The new Milty Products CD cleaner comes in the form of 
pre -saturated single use wipes which are ready for immedi- 
ate use. They are packaged in a 70 wipe drum which sells 
for $13.95. Further information can be obtained by calling 
Concept Audio on (02) 938-3700. 

CD -100X CD player 
A new CD player, the CD -100X from ADC is now avail- 
able for $499 from Concept Audio. It features a simple and 
easy to use motorised disc tray; three beam laser for better 
tracking; programmable memory for 16 tracks; single track 
repeat, programmed track repeat and all track repeat; lin- 
ear digital -to -analogue converter for low distortion sound; 
and versatile multi function display. Further information is 

available from Concept Audio on (02) 938-3700. 

JVC video cassette range 
JVC is now offering its Dynarec range of video cassettes 
each with special characteristics suited to specific purposes 
such as professional video presentation, master recordings 
or time -shift viewing. The different tailoring includes a high 
resolution magnetic coating on the HR type, head cleaning 
and anti -static features on the HG Hi -Fi variety, and a new 
magnetic coating of emulsion on the Pro. Information on 
these and other variations is available from JVC, 5-7 
Garema Ct, Kingsgrove, NSW 2208. (02) 750-3777. 

JVC JVC 

180 180 180 

YHR 
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8mm VCR CHALLENGES 
TOP CD PLAYERS 

the Sony EV-5700E5 
Digital Audio Video (Video 8) 
Apart from its excellent video features, Sony's new VCR can 
be used as a PCM audio recorder - with extraordinary 
results! 

IN 1982 SONY and four other major manu- 
facturers announced proposals for an 8 mm 
VCR format. Not long afterwards 122 dif- 
ferent manufacturers gathered in Japan for 
the first 8 mm Video Conference which set 
up working groups. These groups quietly 
developed the standards which have now 
been ratified by the original conference 
members. 

During mylast visit to Japan at the end of 
1984 I evaluated the multiple options avail- 
able to the Japanese manufacturers for the 
new DASH format cassettes that would be 

Figure 1. Tape and drum configuration. 

used for the new DAV (digital audio video) 
equipment. In the ensuing period, the Japa- 
nese and European manufacturers have re- 
solved the issues and have even submitted 
appropriate documentation to the Inter- 
national Electro -Technical Commission so 
that the formal standard requirements will 
soon be ratified. 

When we reviewed the Sony CCD-V8 
8 mm video camera/recorder (ETI, October 
1985), I primarily evaluated the video 
characteristics of the system, as there was 
no direct means of evaluating the full poten- 

tial of the audio section. I was, however, 
very much aware of that unit's potential as a 
PCM digital audio recorder. This review 
looks at this rather considerable potential. 

Design features 
The 8 mm video system has an energy 

density capacity which is 50% superior to 
the standard VCR cassette when used in the 
standard play (SP) mode and three times 
greater in the long play (LP) mode. 

Although the Video 8 cassette is 12% 
larger than a standard audio compact cas- 
sette it is much more efficient because it 
uses a specially formulated tape with a base 
thickness of polyester only 9 microns thick, 
a backcoating 1 micron thick and an iron 
powder magnetic coating layer which is 3 
microns thick. A superior tape will soon be 
available in which an evaporated metal 
coating only 0.15 microns thick will be used. 
This new coating will provide superlative 
high frequency performance and much 
higher mechanical stability. 

The format of the recording system used 
with a Video 8 recorder is based on two 
video heads mounted on the opposite sides 
of a rotary head drum. Of each half drum 
rotation, 150° is devoted to the video signal 
and the remaining 30° is allocated for the 
pulse code modulated (PCM) audio signal 
component (see Figure 1). This arrange- 
ment is in sharp contrast to the conventional 
VHS or Beta format VCRs which use a 
separate stationary head for the mono- 
phonic FM sound track on one side of the 
tape. 

The innovative tracking system used in 
the Video 8 system was developed by 
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SONY EV-S700ES DIGITAL AUDIO 
VIDEO (VIDEO 8) 

Dimensions: 

Weight: 
Accessories: 

Manufacturer: 
RRP: 

355 mm (wide) x 95 mm (high) 
x 342 mm (deep) 
7.3 kg 
Remote Commander type 
RMT-405 coaxial video cable 
Sony Corporation, Japan 
$1899 (anticipated) 

Louis Challis 

Philips at Eindhoven and has been aptly 
named the Automatic Track Finding (ATF) 
system. It works on the basis of recording 
each one of the four pilot signals (f1 to f4) 
side by side on each video track. The f4 sig- 
nal is recorded by the Channel 1 (CH1) 
head, f2 by CH2, f3 by CH1 and f4 by CH2 
(see Figure 2). Thus f1 and f3 are recorded 
by the same head CH1, and f2 and f4 alter- 
nately by CH2. During playback the rotat- 
ing video head detects the pilot signals on 
the adjacent track and compares the level of 
these signals. 

There are several advantages of the ATF 
system. Firstly, because the conventional 
stationary CTL head is deleted, the need to 
provide highly accurate positioning of the 
CTL head relative to that of the rotating 
drum is avoided. Secondly, any expansion 
or contraction of the tape as a result of dif- 
ferential tensioning or thermal effects does 
not affect the tape tracking. Thirdly, the 
loading of the tape is simplified because the 
tape path mechanism is somewhat simpler. 
And, fourthly, the need for users to adjust 
tape tracking to take into account the differ- 
ences between the playback machine and 
the recording machine are completely 
avoided. 

Although the new hi-fi video (see ETI, 
November 1984) provides an excellent 
audio capability, the effective recording 
time is still limited to the basic video record- 
ing time. By contrast, the Video 8 system 
provides us with a brand new and dramati- 
cally expanded capability. We now have the 
option of either interleaving the PCM signal 
and a video signal with five -sixths of the 
time allocated to video and one -sixth to 
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audio, or allocating all the recording time to 
the PCM audio, expanding audio recording 
time by six. 

It can even be expanded by another 
100% if you are prepared to use the LP 
(slow speed) mode. A P5-90 tape can pro- 
vide an almost unbelievable 18 hours of 
stereo recording and playback in the LP 
mode or nine hours in the SP (standard 
play) mode. The only catch is that this re- 
quires six separate passes through the tape 
recorder (without turning the tape over) 
rather than being a continuous 18 hours 
non-stop recording. Obviously this may not 
be what you expected, but it isn't all that 
different from a multi -track recorder and 
the system can probably be expanded into a 

12 track machine. 
The CD system and earlier PCM adap- 

tors used with VHS and Beta format VCRs 
incorporated 44.1 kHz sampling frequen- 
cies, however the designers of the 8 mm 
DAV system have elected to use a 

31.25 kHz PCM sampling frequency. The 
resulting audio bandwidth capability of the 
Video 8 DAV PCM channels is conse- 
quently only 15 kHz. This limited band- 
width capability has been deliberately 
chosen to meet the primary audio require- 
ments of TV. These conveniently place the 
audio bandwidth below the 16.25 kHz line 
sampling frequency, thereby avoiding inter- 
ference problems. Notwithstanding its limi- 
tations, a 15 kHz bandwidth effectively 
covers more than 99% of the time -related 
usable audible bandwidth of classical or pop 
music and the perceived loss of audible con- 
tent is almost inconsequential. 

Appearance 
The first impressions of the front panel of 

this unit are quite deceptive for, although it 
looks like a lamb, it is very much a 'wolf in 
sheep's clothing'. 

The POWER ON/STANDBY switch is 
on the left hand side of the front panel. This 
surmounts a cassette EJECT button and a 

tiny headphone volume control. To the 
right is a very neat electronically activated, 
compact, loading cassette well. The cover 
requires the use of a very small eject button 
to open it. Immediately below the cassette 
well are five primary elongated control 
switches for REWIND, PLAY, FAST 
FORWARD, STOP and PAUSE. The 
pause button also provides a still picture 
during video playback. Each of these con- 
trol switches is relatively small. 

Adjacent to these are three very small 
pushbuttons. The first of these is STEP 
which provides a step-by-step playback pic- 
ture in the playback pause mode. Next is a 

SLOW button which provides a one -fifth 
speed playback picture, and lastly a x2 but- 
ton which provides a double speed playback 
picture. 

At the top centre of the panel is the re- 
mote control sensor, below which is the 
record button which also activates a red in- 
dicator light to confirm that recording is 

taking place. On the extreme right hand 
side of the unit is the functional display 
panel which provides the following compre- 
hensive data: whether or not multi-PCM 
recording is available and on which channel 
recording is taking place; the day of the 
week and time (in hours and minutes) as 
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Figure 2. Automatic track finding. 

well as data on forward timing for turn -on 
and turn-off programming time, when re- 
quested; the peak level meter display for 
left and right channels covering -40 dB to 
+5 dB; information as to whether conven- 
tional stereo, bilingual or mono reception is 
taking place; which channel number has 
been selected; whether the input is from a 
tuner, line, simulcast or audio; and if the 
recording mode is standard play or long 
play. 

The secondary controls include a FUNC- 
TION button which switches the display be- 
tween COUNTER, TAPE REMAINING 
or CLOCK COUNTER, and other controls 
for the COUNTER RESET, for TV/VTR, 
and programming the channel number with 
switches labelled '+' and '-'. 

At the bottom right hand portion of the 
front panel is a spring -loaded cover behind 
which are tertiary controls for selecting the 
clock reset, mode of play, PCM monitoring 
switches and input mode which selects in- 
puts from tuner, line, simulcast or audio as 
well as the SP or LP modes. The audio 
monitor switches also provide for PCM 
monitoring of a tape which has been re- 
corded with bilingual sound for FM simul- 
casts or monitoring an audio dubbed tape 
(either full PCM or standard track play- 
back). 

Adjacent to these controls is a switch for 
audio dubbing which, if pressed during 
playback pause mode, enables you to 
record music or commentary on the PCM 
track of a pre-recorded video tape. Immedi- 
ately to the right is a recording level control 
which automatically sets the recording level 
if the two slide controls remain at the ex- 
treme left hand position and provides full 
attenuator controls. At the extreme right 
hand end of the flip -down panel are two 
3.5 mm diameter tip and sleeve sockets 
which cater for inputs from external low im- 
pedance microphones. 

On top of the recorder is a small plastic 
cover behind which are a series of video 
controls. The first of these is a small screw- 
driver slot, which allows you to stabilise still 
pictures. The second is the AFT switch, 
which is normally set to ON and facilitates 
automatic fine tuning to lock -in and main- 
tain a sharp picture. The third is a 
SEARCH ON/OFF button which has to be 
activated to preset each of the numbered 
tuner channels. The fourth is a clear button 
which allows you to erase the preset station 
information. The fifth is an auto -stereo 
ON/OFF switch which is normally set to 
ON; during stereo broadcasts the reception 
is automatically set to stereo. The sixth is a 

sharpness control to adjust the clarity of pic- 
ture, while the seventh is a pair of tuning 
buttons. Once pressed, these automatically 
search up or down in frequency for the next 
TV station carrier frequency. 

The rear, sides and underneath of the 
24 - ETI March 1986 



SIGHT & SOUND REVIEW 

cover and chassis are slotted to allow ade- 
quate ventilation for the copious quantity of 
circuitry within. The rear panel contains a' 
pair of video 75 ohm sockets for aerial input 
and output, but unlike other VCRs does not 
provide BNC sockets for connection to a 

video monitor. Instead it contains a 21 -pin 
Euroconnector which greatly simplifies this 
task. Four RCA coaxial sockets are pro- 
vided for left/right channel inputs and out- 
puts, and two small switches provide for test 
signal generation as well as for local or DX 
video reception. 

The remote control is slim, neat and ef- 
fective. It provides direct channel changes 
for up to 30 preset TV channels as well as 
control of the primary deck functions, 
record functions, still picture, STEP and x2. 
It operates well at distances of up to 10 
metres and over angles of ±30°. 

Although the description of these fea- 
tures may seem superfluous when our inter- 
est is in the audio capabilities of the record- 
er, they nonetheless provide you with useful 
information on the total capabilities of this 
feature -packed recorder. More significant- 
ly, prior to using the unit for audio record- 
ing, you have to be fully aware of the con- 
trols and their multi -functional uses. 

The handbook for the VCR contains 34 
pages of relatively complex and detailed in- 
structions, but the service manual (which 
Sony fortunately provided) proved to be a 
veritable textbook with 274 pages of circuit 
diagrams and disassembly instructions. 
With a piece of equipment as complex as 
this, the servicing instructions obviously 
have to be very comprehensive. 

Objective testing 
The objective testing of the digital audio 

section of the unit proved to be quite 
straightforward. When recording a continu- 
ous sweep of 0 VU in the SP mode, which 
the handbook advises is the maximum 
recording level, the pre -emphasis circuit re- 
sults in an observable non -linearity over the 
frequency range 5 kHz to 15 kHz. 

When the sweep is recorded at -6 dB 
this characteristic disappears and you are 
left with a signal which is particularly 
smooth and better than ±2 dB from 20 Hz 
to 20 kHz. This characteristic remains un- 
changed all the way down to -80 dB where 
noise affects the measurements. The low 
frequency record -to -replay characteristics 
of the recorder are particularly interesting 
as the recorder does not display any trace of 
the non -linearity of a conventional magnetic 
tape recorder and the low frequency re- 
sponse is remarkably smooth. At 10 Hz the 
frequency response is 10 dB down and at 
5 Hz the response is 20 dB down. 

The LP mode frequency response does 
not change from that measured in the SP 
mode and is still 20 Hz to 15 kHz ±2 dB 
with a linearity which is still almost ruler 
flat. 

I carefully checked the linearity between 
0 dB and -90 dB which proved to be better 
than I have measured on typical CD 
players, particularly over the range -60 to 
-90 dB. This good result correlated reason- 
ably well with the measured distortion fig- 
ures of less than 0.5% all the way through to 
approximately -60 dB but which rise rap- 
idly thereafter. At the lowest levels the dis- 

tortion products are still well below the 
noise and generally inconsequential. 

The measured signal-to-noise ratio of the 
unit relative to 0 dB is 78 dB unweighted 
and -88.5 dB(A) [Sony, it should be noted, 
quotes a figure of -88 dB(A)]. This dy- 
namic range effectively cuts out the require- 
ment to adjust volume controls for more 
than 70% of all typical recording situations. 

The measurement of the wow and flutter 
proved to be a very difficult task and all that 
we could confirm in the end was that they 
are both most certainly less than 0.005% 
rms quoted in the specification sheet. 

The cross -talk between Channel A and 
Channel B is -111 dB at 1 kHz, -58.4 dB 
at 10 kHz and -86.9 dB at 100 Hz, which is 
excellent. The erasure ratio at 1 kHz is 
-117 dB which is also excellent. 

I carried out one supplementary test to 
measure the replay linearity using a 1 kHz 
signal recorded at -60 dB. This was in- 
tended to determine whether the unit exhib- 
its any measurable drop -out or other nasty 
drift characteristics. Far from it; if one ig- 
nores the small and inconsequential level of 
superimposed noise, it is clear that the out- 
put is rock -steady and substantially better 
than that provided by any conventional 
magnetic tape recorder. 

Taken overall, the objective test results 
proved to be outstanding and fully in keep- 
ing with what I would expect from a PCM 
digital recorder. 

Because the Video 8 DAV recorder had 
to be evaluated at home I decided to check 
its video performance before starting the 
audio performance evaluation. I directly > 
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Figure 3. Block diagram for PCM. 
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coupled it to a Sony Profeel monitor. The 
quality of the picture using the inbuilt tuner 
capabilities for TV reception is positively 
exciting and the performance is as good as 

the best tuner I have yet seen. When replay- 
ing the recorded programme at standard 
speed (SP mode) the results are as good as, 

but not superior to, the best VHS or Beta 
VCRs. The quality of the video picture in 
the LP mode is, however, not as good as 

that provided by other half -speed VHS re- 
corders, nor is the 'still mode' picture. 

In all other respects, however, the video 
performance is 'grade A' and most certainly 
approaching the level of a professional 
recorder. 

The audio evaluation comparison was 
performed against a Nakamichi Dragon 
compact cassette recorder. The Dragon 
provides a quality of performance which vir- 
tually no other compact cassette recorder 
can presently eclipse. Its frequency re- 
sponse is better than ±2 dB from 10 Hz to 
23 kHz and its dynamic range (in the Dolby 
C mode) is 78 dB(A). 

I recorded a series of programme seg- 
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ments from two new CDs (Charles Dutoit in 
the Franz von Suppé's "Light Cavalry" 
(Decca 414 408-2) and Elton John's "Niki - 
ta" from "Ice on Fire" (Rocket 826 213-2)). 
These tracks are magnificent examples of 
classical and pop music containing full spec- 
tral output from 20 Hz to 19 kHz. 

Subjective testing 
The subjective evaluation of the replay 

revealed that the Video 8 DAV provides an 
exhilarating performance, almost the equal 
of any professional audio recorder I have 
yet heard. The first thing that I became 
aware of was the total absence of back- 
ground noise (except with ears glued to the 
monitor speakers) and that the residual 
level is perceptibly lower than that provided 
by the best compact cassette players (such 
as the Nakamichi Dragon) operating with 
Dolby C. 

The frequency response limit of 15 kHz 
results in an almost imperceptible change in 
the audible quality of some musical content. 
However, I had to listen very carefully to be 
able to detect it, and even then it had to be 

in an A -B test format. My son could detect 
the difference more readily than I could (ah - such is youth). 

The point that most impressed me was 
that I could record a straight two-hour track 
of superlative music on a P5-60 cassette 
without having to turn the tape over. With a 

P5-90 (which was not supplied) I could have 
recorded three hours straight which is about 
twice as long as you achieve; with any reli- 
ability, using a compact cassette. With five 
additional tracks to record on, the mind 
boggles. In theory, if I had been prepared to 
re-record all my disc, tape and record ma- 
terial, I could readily convert stacks of soft- 
ware on to a handful of small Video 8 cas- 
settes. This change would, however, neces- 
sitate copious and well documented lists of 
contents if anyone ever wanted to access 
any specific number in the future. 

One test that I would have liked to have 
performed would have involved evaluating 
the long-term capabilities of the Video 8 
DAV on LP replay mode after hundreds or 
even thousands of hours of operation. 
While I am reasonably sure that the per- 
formance in the SP mode would remain free 
of drop -out problems, I am still a trifle ap- 
prehensive as to what the performance 
would be like in the LP mode. That test is 
obviously one that will ultimately require 
practical evaluation, and in due course I 
would appreciate being advised on the re- 
sults from one of our readers. 

The Sony Video 8 DAV is a truly fabu- 
lous machine. It offers a range of technical 
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capabilities which almost border on the sub- 
lime. Had the designers chosen a higher 
sampling frequency, every small amateur 
and professional studio would have rushed 
out to buy one (or more). As it happens, the 
more limited frequency response does not 
really justify any technical condemnation 

because virtually all of the material likely to 
be recorded in real situations contains so lit- 
tle by way of practical information above 
15 kHz. In the end, I suspect more people 
are likely to buy the EV-S700ES for its digi- 
tal audio than those who buy it for its far 
from basic VCR capabilities. 

MEASURED PERFORMANCE OF SONY EV-S700ES VIDEO 8 DIGITAL AUDIO 
VIDEO CASSETTE RECORDER 

Serial No. FTZ 24/58.5 SE/K 

Measured Frequency Response (independent of level except in the range 0 VU 
to -6 VU where pre -emphasis affects the frequency response) LP and SP mode 
- 20 Hz to 15 kHz f2 dB. 

LINEARITY (SP mode) 

INPUT LEVEL dB OUTPUT LEVEL dB 

0.0 0.0 
-1.0 -1.0 
-2.0 -2.0 
-3.0 -3.0 
-6.0 -6.0 

-10.0 -10.0 
-20.0 -20.1 
-30.0 -30.1 
-40.0 -40.1 
-50.0 -49.7 
-60.0 -59.5 
-70.0 -69.4 
-80.0 -79.1 
-90.0 -88.8 

DISTORTION @ I kHz (SP mode) 

Input Level 2nd 3rd 4th 5th 
0.0 -58.3 -71.8 0.12 

-3.0 -69.0 0.035 
-6.0 -65.8 -66.3 -67.2 0.083 

-10.0 -57.1 -62.9 0.16 
-20.0 -53.6 -65.3 0.22 
-30.0 ) 
-40.0 ) Distortion components below noise threshold. 
-50.0 ) 

-60.0 -44.9 0.57 
-70.0 -35.1 1.76 
-80.0 -23.5 6.7 
-90.0 -14.7 18.4 

SIGNAL TO NOISE RATIO re 0dB @ I kHz : 

ERASURE RATIO 
¿for I kHz signal recorded at 0 VU) 

CROSSTALK 
Channel A into Channel B @ 100 Hz 

@ 1 kHz 
@ 10 kHz 

79.0 dB (Lin) 88.5 dB(A) 

-I17dB 

-86.9 dB 
-III dB 
-58.4 dB 

01% Rockwell 

65XXX -- 68000 
SAVE $$$$ 

6500 SERIES DISPLAY 
R6502P 8.50 CONTROLLERS 
R6502AP 9.28 10937P-50 11.02 
R6503AP 7.24 10951P-50 11.02 
R6504AP 7.24 10938P 9.44 
R6505AP ........... 7.24 10939P 9.44 
R6507AP 7.24 10941P 9.44 
R65110 21.26 10942P 9.44 
R6511A0 23.28 10943P 9.44 
R6520P 5.19 16 BIT 68000 
R6520AP 5.98 SERIES I.C.'s 
R6522P 6.77 R68000C10 69.24 
R6522AP 7.55 R68000010 33.04 
R6532P 9.44 R68465P 16.52 
R6532AP 10.39 R68C552P 27.07 
R65410 19.17 R68561P 58.22 
R6541A0 21.09 R68802P 61.37 
R6545.1P 9.13 MEMORY I.C.'s 
R6545-1AP 10.70 2114 1.35 
R6545AP 12.27 4116 2.65 
R6549P 60.58 4164 1.35 
R6551P 9.91 41256 6.67 
R6551AP 10.70 6116 7.18 

6264 20.26 
2716 4.81 
2732 POA 
2764 3.18 
27128 5.75 

CRYSTALS 
32.768KHzCMOS 
Calendar 1.96 
1.8432MHz 3.08 
2.000MHz 3.08 
2.4576MHz 1.96 
3.6864MHz 1.96 
4.000MHz 1.96 
4.9152MHz 2.80 
8.0000MHz 1.96 
12.000MHz 1.96 
Quip Socket 

NIGH LEVEL for P65110, 
LANGUAGE R680000, R65F12, 
CIRCUITS Modem I.C. 3.12 

R65F11P 32.42 PROTOTYPING 
R65F11AP 35.72 CIRCUITS - 
R65F120 42.33 Emulators for Mask 
R65F12A0 46.58 Programmable I.C.'s 
R65FR1 P 97.25 R6500/1EAB3 .. 69.24 
R65RT2P 97.25 R65111EB2 62.94 
R65FR3P 97.25 R65/11EAB 69.24 
R65FK2P 10.70 R65/41EAB 69.24 

MODEMS 
R1212M 358.05 
R1212DS 267.51 
R2424M 590.22 
R24240S 361.93 

CMOS DEVICES 
R65CO2P1 10.39 
R65CO2P2 11.80 
R65C102P1 10.39 
R65C102P2 11.80 
R65C21P1 5.82 
R65C21P2 6.77 
R65C22P1 7.71 
R65C24P1 6.61 
R65C24P2 7.71 
R65C51P1 12.27 
R65C 51 P 2 13.53 
R65C52P1 22.03 
R65C52P2 24.86 

Please include $6.50 for 
packaging and freight 

All prices include sales tax 

Prices subject to alteration 
without notification 

encirgg 
CONTROL 

73 Eric Street, Goodna 0 4300 
P.O. Box 6502, Goodna 0 4300 

Telephone (07) 288 2455 
Telex AA43778 ENECON 
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Cheek our test equipment range! 
Suitable for schools, OEM's, manufacturers, etc. 

Inclvdee tn . , oaes . 

áf" 
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HUNG CHANG fRITRON) 20 MHz 
, DUAL TRACE OSCILLOSCOPE 

ANALOG 
WORKHORSE KT370 

FEATURES: 
Fuse and diode protection 
hFE measurements 0.1000 (by x 10 range) 
Mirror scale for more accurate reading 

SPECIFICATIONS 
Ranges: 
DC Voltage: C - 0.1, 0.5, 2.5, 10, 50, 250, 1000V (20k ohm/V) 
AC Voltage: 0- 10, 50, 250, 500V, 1000V (8k ohm/V) 
DC Current: 0- 0.05, (50uA), 2.5, 25, 250mA 
Resistance: 0- 2K, 20K, 2M, 20M ohm 
Load Current: 0- 150uA, 15mA. 150mA 
Load Voltage: 0- 3V 
Volume Level: - 10 -+ 22dB -+ 62dB 
DC Current Amplification Factor (hFE) 0- 1000 
ACCURACY 
DC Voltage & Current: Within +/-3% I.s. 
AC Voltage: Within +1-4% f.s. 
Resistance: Within +/-3% of arc. 
Battery: 1.5V (um -3) 2pcs. 9V (oo6p)1pc. 
Fuse: 0.5A, Sox 20mm 
Diode: 4148 x 2 
C.C..04uff x 50V 
Size 6 Weight: 147 x 99x 57mm 8 400g approx. 
"The same type as I have carried in my toolbox since I started in 
electronics 15 years ago." 

Rod Irving 

Cat. 011030 $27.95 

Wide bandwidth and high sensitivity 
*internal graticule rectangular bright CRT 
Built in component tester 
*Front panel trace rotater 
*TV video sync filter Z axis (Intensity modulation) 
*High sensitivity X -Y mode 
Very low power consumption 
Regulated power supply circuit 
COMPONENT TESTER Is the special circuit with which 
a single component or components in circuit can be 
easily tested. The display shows faults of components, 
size of a component value, and characteristics of 
components. This feature Is ideal to troubleshoot solid 
state circuits and components with no circuit power. 
Testing signal (AC Max 2 mA) is supplied from the 
COMPONENT TEST IN terminal and the result of the 
test is fed back to the scope through the same test lead 
wire at the same time. 

CRT 
CRT: 6" (150mm) Flat -faced high brightness CRT with Internal Gratrcule 
Effective display area: 8.10 Ow (1 dw . 10 mm) 
Acceleration potential: 2KV 

VERTICAL 
Operating Modes: CH -A, CH -B. DUAL. ADD (CH -B can be inverted.) 
Dual modes Alter; 0 2uls - 0 5msdiv. Crap: 1ms 0.5sdto. 
CHOP frequency 2WKHz approximately. 
Deflection factor: 5rnV tllr 20V/dw +1-3%, 12 ranges in 1.2.5 step with fine 
control 
Bandwidth: DC: DC- 20MHz (-30B). AC: 10Hz- 20MHz -30B). 
Rise Time: Less man 17ns 
Overshoot: Less than 3%. 
Input impedance: 1M ohm +1-5%, 20pF +/-3pF 
Masinum Input Voltage: 600Vp-p or 300V (DC +AC Peak). 
Channel Isolation: Better than 60 dB at 1KHz 

605 3'/2 DIGIT 
MULTIMETER 
(New replacement for YF1100) 
Cat. Q11035 $79.95 

DC v041.0e soy rosa 

HORIZONTAL 
Sweep Modos: NORMAL. and AUTO 
Time Base: 0.2u1s - 0.5s/dw +/-3%. 20 ranges in 1.2.5 step with fine control. 
Sweep Magnifier: 5 times (5X MAG). 
Linearity: 3%. 

TRIGGERING 
Sensitivity: INTERNAL. 1 d v or better for 20Hz - 20MHz (Trrrggggeratve to more 
than 30MHz) EXTERNAL: 1 Vp.p or better !Of DC - 20MHz (7rlggerable to 
more Nan 30611-17). 
Source: INT, CH -A, CH -B. UNE and EXT. 
Slops: Positive and Negative, continuosly variable with level control PULL 
AUTO for free -run. 
Coupllrg:AC HF-REJ and TV. TV SYNC Vertical and Horizontal Sync 
Separator Circuitry allows any portion of complex TV video waveform to be 
synchronized and expanded for viewing TV -H (Line) and TVV (Frame) are 
switched automatically by SWEEP TIME/DIV switch. 
TVV O.Satdiv to 0.tmsdw. TVH:50uN/dry to 0 2ulsdrv. 

X -Y OPERATIONS 
XY Operations: CH -A: Y axis CH -B: X axis Highest Sensitivity: 5mwCv. 

COMPONENT TESTER 
Component Tester: Max AC 9V at the terminal with no mad. Max current 2mA 
when the terminal Is snorted. (Internal resistance is 4.7K ohm) 

OTHER SPECIFICATIONS 
Intensity Modulation: TTL LEVEL (3Vp-p); Poshwe brighter. 
BANDWIDTH;DC- 1MHz MAXIMUM INPUT VOLTAGE;50V (DC +AC Peak) 
Calibration Voltege:5 5Vp-p +1-5%. 1KHz +1-5% Square wave. 
Trace Rotation:Electrically adjustable on Me from panel. 
Power Requirements: AC: 100. 120, 220. 240V 20W 
Weight: 7kg approximately 
Size: 16211-1) x 294(W). 352101mm. 

Cat. 012105 only $695 
(tax exempt only $595) 

Bulk orders, schools, please phone (03) 543 2166 for 
special low pricing. 
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705A 31/2 DIGIT 
MULTI/CAPACITANCE 
METER 
Cat. 011040 $119 
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NEW! NEW! NEW! NEW! 
an entire page full of NEW products! 

from Rod Irving Electronics! 

CODE KEY PAD 
Telephone type digital keypad 
Four digit changeable code 
Over 5000 possible combinations. 
Power consumption: 5mA standby, 
50mA alarm. 
Two sector LED and 1 arm LED. 
Wrong number lockout 
12V DC operation. 
Relay output. 
Panic button 
Normally open tamper switch 
Dimensions 145 a 100 a 37mm 
ACP3 compatible 

Cat. 013014 S69.50 

BURGULAR ALARM 
CONTROL PANEL 
A complete sit sector alarm 
control panel suitable for both 
commercial and residential use. 
Has all the feature. of larger unna 
In a compact tamper proof metal 
cabinet. Inbuilt 240V - SONe power 
supply. 

and Disarmed watt digital 
keypad. 
Six independent supervised zone 
inputs 
Will accept N/O or WC sensors 
Each is supervised with end of fine 
resistor 
LEO indicator for each sector plus 
LED indicators for zone violation 
May be either delayed or instant 
Zones 
Separate zones may be disabled 
for service tilt. 
Two 24 hour zones. One Is N/O for 
pa is N/C 
onic 

or foe alarm, 
motion deter or 

the 
siren 

nrbox 

Both are supervised with end of 
tine resistors 
Buin-In Anti tamper switches 
NC tamper switch on front and 
rear, 
Audible alarm status indicator 
Internal buzzer sounds for sear 
entry delays. 
Internal buzzer for low battery and 
testing 
Built -n siren Omer output circuit 
External horns have wire cut 
protection 
Relay outputs 
Ti nirg relay dry contact output 
SPD7) 

hg rera 12V DC Output 
Latchingrelay12V DC output, 
500 A 
Regulated 12V DC output 
(1 amp maximum) for passive or 
active detectors Short circuit 
protection 
Backup battery circuit 
Automatically charges backup 
battery 
Built in lest swatch enables the 
sensors etc., to be rested without 
causing the sirens l0 g0 Ott 
Phase II continual protection 
except for 24 hour zone 
LED indication Of mains lallure 
Dimensions 300 a 270 a 80mm 

Mall Order Only 
Cat. 513013 5269 

TELECOMMUNICATIONS 
AUSTRALIAN TO U.S. 
ADAPTOR CABLE 

Australian socket to U S plug 
Length 5 metres 

Cat. Y16017 57.95 

2 WAY MID SIZED 
SPEAKER SYSTEM 
Designed specifically to compact 
disc. E xcellent bass response to 
fully utilize the output capabilmes of 
a compact disc 16' high. woodgrain 
finish cabinet with brown cloth grille 
SPECIFICATIONS: 
Speakers: Woofers 612' carbon 
fibre reinforced polypropylene cone 
1002 magnet. Tweeter 1' soft dome 
6oz damped with ferro fluid, 
Power Input: 40 waits rms 85dB wrfn 
Impedance: 8 ohms 
Frequency response: 50-20,000Hz 
Size: 250 a 400 x 240mm 
(AVAILABLE MAIL ORDER ONLY) 
Cat. C10762 $299 

2 WAY MINI 
BOOKSHELF SYSTEM 
Designed specifically for compact 
disc This 2 way bass reftea 
system offers incredible audio 
yerformarloe for as size (9.5"). 
Woodgrain cabinet allows It to slot in 
with any audio or Video system 
SPECIFICATIONS: 
Speakers: Woofer .4" carbon fibre 
reinforced polypropylene cone 
l Ooz magnet Tweeter 1- soft dome 
6oz magnet, damped with teno fluid 
Power Input: 30 watts rms 82dB wen 
Impedance: B ohms 
Frequency response: 80-20.0001/z 
Size: 150. 240 x 160mm 
(AVAILABLE MAIL ORDER ONLY) 
Cat. C10760 $179 

ARLEC "DISCO LITE" 
CONTROLLER 
Gnre your panes a Professional 
touch with the arreo Disco Lne' 
Simply Plug your fight(s) Into the 
'Disco Lite and you've instant party 
bier 
3 DIFFERENT MODEST 
Music Mode: Place the 'Disco Lee 
in range of the speakers and it 
Sashes the lights to the beat d the 
music! 
Strobe Mode: Simply adjust to 
desired speed! Great for mime or 
theatre The Christmas season or 
advertisugl 
Dlm Mode: Allows you to den the 
lights to create moods. effects etc 
Cal. M22003 $49.50 

TELECOMMUNICATIONS 
AUSTRALIAN STYLE 
ADAPTOR CABLE 

Australian socket to plug/socket 
Length 10 metres 

Cat. Y16015 $15.95 

WIRELESS INTERCOM 
This quaky 2 way handset type 
FM wireless tntercon, automatically 
calls the other phone the moment 
the handset is ycked on Simply 
plugs into any 240V wall outlet and 
can be wall or bench mounted 
Features LED indicators for transmit 
and recieve. and P.L.L. circetry fo 
ensure reliability. Carrier frequency 
95.125khlz. 
Cal. A11506 5139 
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OMNI-DIRECTIONAL 
WIRELESS MICROPHONE 
Tuneable: 92. 104MHz 
Freq. Response: 50- 15kHz 
Range: Over 300 feet in open field. 
Modulation: FM 
Power Source: 9V Battery 
Type: Elect's! Condenser. 
Dimensions: 185 27 38mm 
Weight: 160 grams 
Cat. A10450 $19.95 

.x _. i 
CRYSTAL LOCKED 
WIRELESS MICROPHONE 
AND RECIEVER 
MICROPHONE SPECIFICATIONS: 
Transmitting Frequency:37 1 MHz 
Transmitting System: crystal 

oscillation 
Microphone: Electret condenser 
Power Supply: 9V battery 
Range: 300 feet in open field 
Dlrnensiona: 185. 27 a 38mm 
Weight: 160 grams 
RECIEVER SPECIFICATIONS: 
Remit/ring Freq: 37 1 MHz 
Output Level: 30mV (maximum) 
Reentering System: Super 

heterodyne crystal Oscillation 
Power Supply:9V Battery or 9V DC 

power adapter. 
Volume control 
Tuning LED 
Dimensions 115 a 32 a 44mm 
Wright: 220 grams 
Cat. A10452 $89 
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ECONOMY 4 CHANNEL 
MICROPHONE MIXER 
Its size and simplicity makes this 
mixer very portable and easy to 
operate 
SPECIFICATIONS: 

4low impedance 600 Ohm 
microphone inputs 
Individual gain control for each 
microphone. 
Master volume control 
Power on LED 
Inputs/Outputs 6 3mm mono 
sockets 
DC operated (9V battery only) 
Input impedance 600 ohm 
Output impedance 1 5kohm 
Signal/noise ratio 5548 
Frequency response 20Hz tO 

706Hz plus or minus 2dB 
Weight 320 grams 
Dimension 148 . 46 a 86mm 
Torque variable range 1.22dB 
Input sensitrvity 1mV 
Output level 90mV (at input 5mV) 

aT.H D.001% 
Cat. A12001 539.50 

3HR VIDEO TAPES 
from only $6.95! 

Rod Irving Electronics has made a 
sensational scoop purchase of 
qualityes Kyoto video tapes at unheard 
of on 
1.9 10-24 25. 
$8.95 57.95 $6.95 

CHANNEL 28 TO 
CHANNEL O CONVERTER 
II your TV doesn't have UHF, don't 
despair/ With one of these high 
quality, specially made conveners 
you can have Channel 28 UHF 
convened to Channel 0 VHF. 
Cal. L15052 $129 

DIGITAL SPEEDO/ 
DIGITAL TACHO/ 
SPEED ALERT 

Dgnal readout (LED) for both 
tacho and speedo. 
Alarm with sound at variable 
preset speed 
Audible beeper and Visual 
indicator 
In burn light indicator for leght 
mummauon. 
Designed for 12 volt negative 
earth electrical systems 
Speedo: 0. 199kph 
Tachometer: 0. 9900011 
Speed alert. 40 - 120kph 
Complete with mounting hardware 

Cal. A15064 $69.50 
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CASIO FX702P 
BASIC PROGRAMMABLE 
POCKET COMPUTER 

Maximum steps: 1680 
(26 memories) 
Maximum memory 226110 steps) 
Alphabetical keyboard 
19 digit display 
Comprehensive manual 
Detail programming book 
Dimensions: 166 x 82 a 18mm 
Protective pouch 

$139 

CASIO FX720P 
PORTABLE PERSONAL 
COMPUTER 

One Key Functions 
Owerty Keyboard 
11 digit display 
Dimensons 163 a 82 a 15mm 
Protective pouch 
Options' Character porter, 
Cassette interface, RAM card 

INLINE SWITCHING BOX 
25 pn'D- plug to 25 pin 'D - 
socket (RS232) 
DIP switches allow easy 
unto -hog of internal wiring. 

Cat P00000 $32.95 

COMPUTER LEAD 
25 pin D- plug to 25 pin 'O' plug 
(RS232) DIP switches In each 

plug allow many combinations of 
internal wring, making this a truly 
universal lead 
Mylar shielding against RF 
interference. 
Length 2 metres. 

Cat P19031 $59.95 
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IBM' COMPATIBLE 
MOTHER BOARD 
XT compatible mother boards. 
8 slots room for 256K RAM 
Cal X18020 $295 

ARLEC ELECTRONIC 
DOOR CHIME 

Quick easy installation 
Variable tone Control. 
'Ding - Dong" chime sound 
Complete with pushbutton switch. 
9 metre connecting wire and fixing 
screws 
Runs approximately 12 months on 
one battery 
Uses 9 von transistor battery 
(Not supplied) 
2 year guarantee 

Cat A11950 $25.95 

WIPER DELAY 
CONTROLLER AND 
LIGHT ON REMINDER 

Triggers if lights are left on and 
igndon is turned off 
Has both an audible and visible 
alarm. 
Allows windscreen wipers to be 
delayed for up tO 20 seconds 
Underdash or on dash mounting 
Designed for 12 von negatne 
earth electrical systems 
Complete with mounting hardware 

$159 Cal A15070 524.95 

RS232 DATA SWITCH 
WITH TESTER 

25 pin RS232 D- connectors 2 in, 
1 out or 1 an, 2 out. 
Ideal for 2 computers to one 
peripheral or 1 computer to 2 
peripherals 
No power required. 
Sts dual coloured LED ~teams 
showing certain flow status 
T.D. Transmit Data 
R.D. Reaeve Data 
R.T.S. Request To Send 
C.T.S. Clear To Send 
D.S.R. Data Set Ready 
D.T.R. Data Terminal Ready 
Housed in heavy duty metal 
cabinet. 
Size' 200) W Ia681H).150(Dlmm 

Cat X19110 5149 

CENTRONICS DATA 
SWITCH WITH TESTER 
36 pin gold plated female 

Centronics connectors 
All other specs as for RS232 Data 
Switch with Tester, 

Cat. x19115 5169 

PC BOARD HOLDER 
Better than an extra pair of nands! 
A must or all PCB wont. 
Cat. T12442 57.95 

ROD IRVING ELECTRONICS 
425 High Street. NORTHCOTE. 3070 
VICTORIA. AUSTRALIA 
Phone (03) 4898866 
48 A'Becken St. MELBOURNE. 3000 
VICTORIA, AUSTRALIA 
Ph. (03) 663 6151 
Mall Order and correspondence. 
P.O Box 620 CLAYTON 3168 
TELEX. AA 151938 

MAIL ORDER HOTLINE 
(03) 5437877 

('2 lines) 
POSTAGE RATES 
5139 99 . 

510524 99 . 

525.549 99 . 

550599 99 
5100199 . 

52005499 

1200 
5300 
5400 
5500 
5750 

51000 
5500 plus 51250 
Thw Is for basic postage only. Comet 
Road freight. bulky and fragile items 
will be cnergeo al different rites 
Certified Post for orders over 
5100 included "free"i 
Registered Post for orders Over 
5200 included -Inge"i 
All saws tae exempt orders and 
wholesale inquires to RITRONICS 
WHOLE SALE. 56 Reviver Rd . Crayon 
Phone 10 31 550 3 21 6 6 
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SOUND REVIEW 

WHARFEDALE WOOS 
THE MARKET 

with the model 708 
loudspeaker 
Wharfedale has adopted a fairly untypical British strategy to 
woo buyers of its quality speakers. It has attacked the 
problem of speaker cabinet cost and come up with a new 
material (among other changes) which it claims is significantly 
cheaper. 

Louis Challis 
WHARFEDALE HAS BUILT up an envi- 
able reputation for the design and construc- 
tion of quality loudspeakers over the last 50 
years, during which time it developed some 
of the finest speakers available in the 
United Kingdom. Its products have been 
marketed in many countries, and Australia 
used to constitute one of its more important 
markets. 

Over the last few years Wharfedale 
speakers have not been marketed in Aus- 
tralia with quite the same enthusiasm as 

they were, a fact that should not necessarily 
be attributed to the local marketing people. 
The basic problem appears to be that 
Wharfedale, like all the other English and 
European manufacturers, has faced signifi- 
cant problems with rising costs, lower pro- 
ductivity and much more aggressive compe- 
tition in all of its market places. 

However, in response to these pressures, 
Wharfedale has come out with a new prod- 
uct line described in its glossy brochures as 

"the best thing since sliced bread". 

Claims and designs 
One very significant problem which most 

speakers have is that the speaker cabinets 
are expensive to manufacture and their per- 
centage of the cost is disproportionately 
high in cheaper speakers. Where the drivers 
are expensive you can readily justify an ex- 
pensive cabinet, and consequently an ex- 
pensive price tag. When the manufacturer is 

really trying to lower his costs, the speaker 
drivers are the first components to be pared 
down, but the cabinet soon follows. 

As a consequence, the more innovative 
of the continental and Japanese manufac- 
turers have resorted to special plastic or die- 
cast mouldings which can result in dramatic 
reductions in manufacturing costs. 

While many other manufacturers now 
claim to have overcome these problems, in 
practical terms, very few actually have. 
Most of Wharfedale's UK competition has 
devoted considerable time and most of its 
ingenuity to reducing the cost of drivers and 
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WHARFEDALE MODEL 708 
LOUDSPEAKERS 

Dimensions: 490 mm (high) x 250 mm 
(wide) x 225 mm (deep) 

Manufacturer: Wharfedale Ltd, Leeds 
RRP: $1500 (stands $145 extra) 

not nearly as much time on the cabinet de- 
sign, which generally tends to be a critical 
element requiring much more effort in 
achieving a palatable solution. 

Wharfedale, however, has not only re- 
duced the cost of its drivers through the use 
of advanced diecasting techniques and the 
use of fancy ferrite magnet assemblies, but 
has developed an unusual technique to re- 
duce the costs of its cabinets. This has been 
achieved through the use of a 'sandwich' 
construction in which two layers of mela- 
mine (laminex type material) are bonded to 
a polystyrene core which becomes 'the meat 
in that sandwich'. Wharfedale claims that 
this composite material is not only cheaper 
to manufacture and easier to machine, it is 

quicker in its assembly which thereby en- 
ables Wharfedale to market these speakers 
at half the price of its nearest competitor. 

Such claims are most certainly 'eye-catch- 
ing' but have to stand up to close scrutiny 
when the actual selling price is added to the 
equation. Amongst the attributes claimed 
for this composite sandwich material are 
that it is "lighter and more rigid than some 
of the most esoteric proprietary materials" 
available. Wharfedale also claims that it has 
used 'real' veneers and that the speaker has 
many other unusual attributes. It further 
claims that the new aluminium dome 
tweeter provides low distortion levels "with 
high sensitivity and relatively low cost" and 
that the "200 mm diameter mineral filled 
homopolymer polypropelene coned woof- 
er" is hand assembled in a "Build Ring" 
with "computer -assisted quality control". 

Now, it is quite obvious that both the 
tweeter and woofer are unusual because of 
their bayonet mountings which have been 
carefully designed to match the complex 
cut-outs in the sandwich cabinet. This has 
been carefully planned so as to optimise the 
characteristics of the polystyrene which has 
a natural tendency to expand and thereby to 
achieve a tight fit in the cabinet. 

With advertising like the above, one 
would reasonably expect a space-age design 
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with objective and subjective characteristics 
which put the system head and shoulders 
above all its competition. It has been my ex- 
perience after more than 20 years of 
speaker testing and evaluation that cabinet 
stiffness when assessed in isolation is not the 
critical parameter which determines the 
quality of a loudspeaker's sound, but rather 
the combination of panel stiffness, effective 
damping and associated control of cabinet 
resonance. While Wharfedale's advertising 
agency would like us to belive that all you 
need is stiffness, stiffness without very high 
damping normally leads to a situation where 
you have one or more dominant resonant 
condition (or even multiple resonant condi- 
tions) and without mass normally leads to 
very low transmission loss characteristics. 

My experimental work with testing poly- 
styrene sandwich panels for their transmis- 
sion loss has invariably shown that this ma- 
terial exhibits poor low frequency damping 
characteristics and nasty panel resonances 
at one or more points in the audible fre- 
quency range. Unless the speaker enclosure 
incorporates supplementary damping struts 
or added mass damping materials, the end 
result is normally poor and not necessarily 
what the designer intended. In the worst 
possible situation, a cabinet constructed 
with polystyrene sandwich structure can 
materially alter the overall speaker per- 
formance as a result of its re -radiation of 
multiple resonant frequency components 
that are both measurable and, more particu- 
larly, readily audible. 

The 708 speaker does have other attri- 
butes including a printed circuit cross -over 
board, reasonable quality 4 mm binding 
posts and 52 strand copper wire for the in- 
ternal connections. It also features a remov- 
able black mesh cloth speaker grille for 
which the adhesive velcro hook clips are 
provided on a separate piece of paper for 
the owner to apply him or herself (to save 
money). It is also available with optional 

speaker stands which appear to be heavier 
and more solid than the speakers them- 
selves and sell for $145. 

Objective testing 
The objective testing of this speaker soon 

revealed that in an anechoic test environ- 
ment the frequency response is reasonably 
flat from 120 Hz through to 5 kHz at 1 m 
from the tweeter. The measured on -axis 
high frequency response is, however, rela- 
tively peaky, particularly in the 10 kHz re- 
gion, and displays a general droop beyond 
13 kHz. The bottom end frequency re- 
sponse is not particularly exciting and is 
about all that could be expected from a sim- 
ple sealed enclosure with a 200 mm diame- 
ter low frequency driver installed in such a 

27.5 litre cabinet. 
When measured at 2 m on the tweeter 

axis, the response tends to be slightly more 
peaky than it was at 1 m, while the off -axis 
response is somewhat better. The underly- 
ing cause of this improvement is not easy to 
track down, particularly as the frequency 
response curves, which were performed on 
the first set of speakers we evaluated, do 
not correlate with the polar response curves 
which were measured on a second set. 

The step in the frequency response be- 
tween 40 Hz and 120 Hz would be materi- 
ally improved in a residential situation by 
mounting the speakers on their supplemen- 
tary stands. This improvement which results 
from floor reflections is one characteristic 
which is not readily assessed in our anechoic 
room but will be perceived by the user after 
careful placement of the speakers with re- 
spect to the rear and side walls. 

The measured near -field frequency re- 
sponse at 5 cm from the woofer and tweeter 
confirmed that the tweeter response is rea- 
sonably good up to 16 kHz but is starting to 
droop fairly fast at higher frequencies. The 
phase response exhibits unusual characteris- 
tics in the 0 to 3 kHz region and these unu- 
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HEAR THEM NOW! - 

DESIGNED BY DAVID TILBROOK, 
AUSTRALIAN ELECTRONICS MONTHLY 

AEM-6102 
$680.00 pair 

These two hot selling high performance kit 
speakers are now being demonstrated at the 
locations mentioned beneath. Hear for yourself 
how these speakers outperform well known 
fully imported speakers costing 2-3 times more. 
How is it possible to get so much 
value for money? 
Because these kit speakers don't suffer from the 
usual 25% import duty, no 30-35% freight cost 
into Australia, no costly freight expenses within 
Australia, no 30% sales tax on these cost 
factors and no profit margin added to all these 
links, which fully imported speakers suffer from. 

Isn't it difficult to build them? 
Scan Audio, who is behind VIFA in Australia, 
has organized Australia -built x-overs, and 
professionally manufactured flat -pack cabinets 
to perform with David Tilbrook's specification. 
All you need is a simple toolbox, wood glue, 
soldering iron and some hours of your spare 
time-and you are the owner of a pair of Digital 
Monitors worth $1500 or $2500 respectively. 

What is the total price including 
cabinets? 
Right, here are the prices all included: 
AEM-6102 2 -way 8" PC -woofer $680.00 pair 
AEM-6103 3 -way 10" PC -woofer $1050.00 pair 

I y 

AEM-6103- 
$1050.00 pair 

Who has the speakers on display? 
The following hi-fi and electronic stores: 
VIC: Radioparts, 1097 Dandenong Rd, East Malvern 

Radioparts, 562 Spencer St., West Melbourne 
Footscray Audio, 142 Hopkins St., Footscray 

NSW: Hempel Sound, 455 Penshurst St., Roseville East 
Jaycar, 117 York St., Sydney 
Jaycar, 121 Forest Rd., Hurstville 
Hi -Fi House, Cnr CrowrvCorrimal St., Wollongong 

ACT: Duratone Hi -Fi, 3 Botany St., Phillip 

SA: Eagle Electronics, 55 Unley Rd., Unley 
International Sound, 11 Carrington St., Adelaide 
Miltronix, 125 Payneham Rd., St. Peters 

WA: Alberts Hi -Fi, 642 Albany Hwy, Victoria Park 
Alberts Hi -Fi, 396 Murray St., Perth 

OLD: Hando's Hi -Fi, 70 High St., Toowong 
Old. Stereo Visual Supply, Taigum Shp. Centre, 
Shop 28, Taigum 

TAS: Will's & Co., The Quadrant, Launceston 
Quantum Electronics, 194 Liverpool St., Hobart 

ScaFor more information about speaker kits and reprints of the 
Pty. (Id 2 above mentioned speaker projects, please contact au /0 Sole Australian Distributor: 

SCAN AUDIO PTY. LTD. 52 Crown St., Richmond 3122. Ph. (03)4292199. 
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PRINTER BARGAINS 
OLYMPIC NLO PRINTER 
Al electron c. touch button. high 
performance, dot matrix with single sheet 
or continuous reed 
185 cps (90 cps NLO) bi deectional. 
Epson and Centrotxc compatible with 
optional 2K buffer. 

$488 (Inc) Save $111 
Prod. No EA107 

EPSON GX 80 
Tractor.Ftlotlon feed 
100 cps 
Near Letter Quality Switch 
Now fits Commodore Graphics, Apple IIC 
and IBM Graph 

Only 5489 lino) 
Prod. No EA 10 

tl 1. 

EPSON RX 100 PRINTER 
Tractor Friction feed 
NLO option 
120 cps 
15- carnage 
IBM compatible 

$698 (inc) Save $120 
Prod. No EA 109 

XETECICOMMODORE 
Interrace Unit 
Make any printer Compatible with your 
84 or 128 computer 

$99 (inc) Save $22 
Prod. E 110 

TAXAN SUPER PRINTER 
BUFFER 

Tne super buffer that rover forgets- It 
Comes standard with 64K memory and is 
expandable lo 256K Multi dual printer 
fu cton switch. Copy pause and reset 
functions INCREDIBLE VALUE -Until 
stocks run out, 

5299 (inc) Save $170 
Prod No EA111 

OSBORNE ONE SPECIAL 
64K CPU Dual Drive complete withal 

soft 
ware. 

Some demo and second-hand models 

from 5995 (Inc) 
6 meg hard disk to suit 

5995 (inc) 
Prod. No EA112A 

OSBORNE EXECUTIVE 
Complete withal soft ware. 

Only $1495 (Inc) 
Prod No EA112B 

DISK DRIVES 
BARGAINS GALORE 

DISKETTES 
DATAPART DISKETTES 

"APPLE -TYPE" CARDS 
While stocks last, so hiHyt Order now. 

AppleType Mouse 599 
Bare &Ives for the hobbyist 2nd hand 
models 

L.tetrme Warranty 
Plastic Library Bores Pal Colour Cards $59 

588 (inc Prod. No EA117 Speech $49 
Prod. No E 113A 10+ 100+linctrot Z-80/CP/M Cards $59 

SSDD $2.48 $1.98 ICE Parallel Printer $95 
DSDD $2.98 $2.48 ICE Serial Printer $95 

NEW DRIVES Drive Card $58 
5128 (inc) IC Tester Card $98 
Prod. No EA113B BBC SPECIALS Prod. No EA 126 
SAVE SAVE SAVE 

APPLE COMPATIBLE 
New release Taiwanese drives 

$149 (inc) complete 
Prod. No EA 14A i 

OR HOW ABOUT THE BEST 
JAPANESE CHINON 
5218 (inc) complete 
Prod. No EA1148 

COMMODORE 1541 DRIVE 
PACKAGE 

Latest version complete with free library 
box of 10 diskette* 
And copy of SUPERFAST EASY SCRIP 
WORD PROCESSOR 

$349 (Inc) 
Prod No EA115 

.00 

QUALITY DRIVES BY 
MITSUBISHI 

High precision High quality Hlgn 
durability 1bu name it. Top range of disk 
drives ideal for use with TRS 80, Mcrobee, 
IBM. BBC, etc 

Mdsubish 
-DSDD slitnhne drive -4853 
5189 (ex) 
Prod. No EA116A 
-DSDD shmine drive -4861-80 track 
1 Meg farnatted 

5199 (ex) 
Prod. No EA118B 
-4854-8o track, 1.8 Meg loimamed 

5249 (ex) 
Prod. No EA118C 

VERBATIM DISKETTES 
Prod. No EA 118 

10+ 100+ 

5y4" 
SSDD 
5y4" 
DSDD 
3Yr" 
SSDD 
31/4 " 

DSDD 

$2.98 

53.88 

58.98 

57.98 

$2.88 

$2.98 

$5.98 

68.98 

The b.sst eomputir people in the country. 
1LBt RI'. 5111 Macauter Street (060) 21 8,.^88 

tsBA LI.ARAI:30' Man Street ' (053) 31 3399 
BE r,DIGO: 419 H,Iry rrave5 Street (054) 43 4866 
( 4l1 BERN ELL, 519 Burke Read (03) 20 7897 
SHE.PPll4IO\: I t Edssard Street (058) 21 7155 
N EGG l N 4GG.l: , rompton Street (069) 21 6A66 

17 CREDIT CARDS 
TELEPHONE YOUR ORDER NOW ACCEPTED 

We'll f eat any price Sly.! 
That's right, we guarantee the lowest prices around. 

Tell us the advertiser and price of any software or hardware item on this page currently advertised in any popular computer publication 
and we'll beat that price by $10. 

This offer does not apply to items under $100 or where the price is not lower than DataParts. 

MONITOR SPECIALS 
SAMPO HI RESOLUTION 
Green Screen (Inc cable) Suits most 
computers 

$169 (inc) Save $60 
Prod No EA101 

IBM-TAXAN COMPATIBLE 
Green or Amber with TTL Resolution 
complete with PC type cable 

$249 (Inc) Save $110 
Prod. No EA 102 

NEW COLOUR MONITOR 
Ideal Id Microbes, Commodore, Apple, 
BBC or AMSTRAD 

5399 (inc) Save $100 
Prod. No EA 103 

TAXAN VISION II 

e 

For the best 
resolution 
possible from 
your BBC or Apple 

$ 580 (inc) Save $115 
Prod No EA104 

TAXAN SUPER VISION III 
Inc cables) 

Ideal for graphics and hi res -640 dots 
x 282 hnes 
Faithful reproduction of intermediate 
colours 

$698 (inc) Save $245 
Prod No EA105 

TAXAN SUPER IV 
Super ni resduton graphics dleplsy tot 
CAD and C AM 
Resolution 790 dote x 410 unes 

Special SP.O.A. 
Prod. No EA108 

Available from these outlet. - 

3517 720K Drives for BBC or Electron 

$499 (inc) 
Prod. No EA119 

SOLIDISK FOR BBC 
RAM expansion cords 
64K=$139 
256K=5199 
Prod No EA120 

JOYSTICKS 
All our new ioysteka are designed around 
the famous American Kraft joystick. 
Prod. No EA 121 

Commodore 529 each 
Apple $39 each 
BBC 539 each 
IBM $49 each 
All selfcentere,g Hon Quality 

ADD ONS 
STORAGE BOXES 

ox 85 -stores 100 dlsketles (with steel 
rock) 126.96 (inc) 

DX 65 (with steel lock) 126.95 lino) 
DX 50-lor 3.4- disks 534.50 (inc) 
DX 50 w'o ock 114.95 

Prod. No EA122 

APPLE OR IBM MOUSE 
Includes software 

IBM 5135 (inc) 
Apple $99 
Prodo E723 

(inc) 

APPLE FANS 
Plugs directly to side of Apple /, IIE and 
compatble Save on costly repairs 

$39.50 
Prod. No EA 124 

IMP 

SWIVEL BASE 
Bandying Monitor Stand FltsMost 
monitors. 

Pan tilt revolving 360° 
High impact plastic 

$25 
Prod. No EA 125 

FREE DELIVERY 
ANYWHERE IN 
AUSTRALIA 
CALL NOW ANO SAYE! 

YOU WON'T BEAT 

OUR PRICES! 

PAPER COPY HOLDER 
Long neck 
Fully adjustable 

$29.95 + 
Prod. No 

COMPONENTS 
RAM 10+ 100+ 
4116 $1.49 $1.29 
4164/4864 51.89 51.49 
41256 $8.95 56.95 
2114 $1.49 51.29 
6116 $2.80 $2.50 
EPROMS 
2732 $5.50 $4.80 
2764 $6.99 $5.99 
27128 $10,95 $9.65 
Prod, No E A128 

IBM -XT COMPATIBLE 
10 MB Hard Disk 
SPECIAL OFFER 
PC Compatible 

640K RAM 
(Duality keyboard 
Colour output 
Includes he res mono monitor 
10 MB hard disk fitted 
New at Style Case 
Switchhold between 4.77 and 8 mg 

52850 (inc) 
Prod. No EA129 

IBM COMPATIBLE CARDS 
Multifunctional 128K 5299(nc) 
Multifunctional 384K 1399 (me) 
51216 Memory Cards 1275 One) 
Coorgraphcs Card 5299 (Inc) 
SonaliAsync comms adaptor 199 )nc) 
84K ramkits 904164 ram 1299 tint) 
Hard disk Gontraler 599 (etc) 

SUPER SPECIAL 
Hercules Graphix Compatible 
Card Complete 
5380 (Inc) 
Other Cards 

SP.O.A. 
Prod NoEA130 

DATAPAR TS 

th 



Tone response for 90 dB steady state SPL at 2 m 
on axis. Upper trace is electrical input; lower trace 
is loudspeaker output. 
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sual reversals are associated with the direct 
acoustical interaction between the drivers 
and the energy radiated by the cabinet. The 
tweeter, however, exhibits a particularly 
smooth phase response all the way up to 
20 kHz. This tended to confirm that the poly- 
styrene sandwich cabinet is stiff enough for 
high frequencies but not nearly good 
enough for the low frequency end of the 
spectrum. 

The impedance characteristics of the 
speaker indicate that the energy transfer 
will not be as good as might be expected, 
primarily as a result of the rising impedance 
characteristics between 30 Hz and 90 Hz 
and between 500 Hz and 3 kHz, where the 
impedance rises to values as high as 
25 ohms. In the 5 kHz to 20 kHz region, 
the impedance drops below 8 ohms to an ac- 
ceptable low of 6 ohms. 

The tone burst testing exhibits transient 
responses for both the mid -frequencies and 
high frequencies where the degree of tilt 
concerned me somewhat. This type of 
characteristic is normally associated with an 
audible component which my (and hope- 
fully your) ears can usually detect. This 

particular characteristic also normally 
shows up in the decay response spectra and 
this proved to be the case. 

When subjected to the decay response 
spectra evaluation in our anechoic room, 
the Wharfedale 708 speaker exhibited some 
obvious and rather unusual resonance 
characteristics. These are readily observ- 
able at frequencies corresponding to ap- 
proximately 2 kHz, 3.5 kHz and 10 kHz. 
The lowest of these frequencies is a domi- 
nant resonance associated with the driver 
and cabinet and observable in the measured 
frequency response curves recorded at both 
1 m and 2 ni on axis. The 3.5 kHz resonant 
frequency characteristic is also readily ob- 
servable on- and off -axis at 2 m while the 
10 kHz resonant frequency is obviously the 
dominant resonant frequency of the tweeter 
diaphragm. 

After the initial decay of the primary 
driver resonances, a large number of second 
order resonances are re -radiated by the 
speaker cabinet and these are not particu- 
larly well damped as the decay response 
spectra reveal. The broadband characteris- 
tics of these second order resonances are far 
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accompanying measurements is owned by 
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Ian J: Truscott's 

SOUND REVIEW 

more marked than one would expect from a 

`quality speaker' and most certainly far 

more prominent than those that I have ob- 

served from measurements on other 

Wharfedale speakers during the last five 

years. 
The overall impression that I gained from 

the decay response spectra was that these 

speakers would exhibit a very coloured 

response and that many musical instru- 

ments and, probably, speech would sound 

unnatural. 
The polar response of the Wharfedale 

708 speakers at 1 kHz is 3 dB down at ±40°, 

which is considerably less than I would have 

expected; at 3 kHz it is 3 dB down at ±60°, 
which is somewhat better. At 6.3 kHz, the 

response exhibited an unusual degree of 
non -linearity with a petal shaped primary 
response on -axis; a softening of the tweeter 

coil became evident in the response of the 

first set of speakers. At 10 kHz, the polar 

response was far more uniform and rather 

surprisingly extended to approximately 
±50°. 

Taken overall, the objective performance 
characteristics of the Wharfedale 708 speak- 

ers was not as impressive as one might ex- 

pect from the manufacturer's claims and not 

in keeping with a speaker system intended 
to sell at around $1500 per pair. 

Subjective testing 
The subjective performance evaluation 

revealed immediately that the low fre- 

quency response was very poor and even 

when mounted on the speaker stands still 

failed to provide an effective acoustic out- 

put below 100 Hz. 
The first selection of programme content 

that I evaluated was a special live recording 

demonstration tape produced by the ABC 

from the Bob Hudson Show. I played this 

tape on a Nakamichi Dragon cassette player 

which provides a frequency response which 

is remarkably flat and better than ±2 dB 

from 20 Hz to 20 kHz. The quality and tim- 

bre of the voices was decidedly unnatural 

and highlighted the lack of spectral uni- 

formity of the speakers. This particular 

voice test, using known speakers and with 

material recorded under studio conditions, 

is one of the most critical tests that can be 

applied to a speaker for it evaluates the fre- 

quency spectrum from 150 Hz to 6 kHz. 

The second and third programme selec- 

tions were based on an evaluation of two 

new CDs (Elton John's "Nikita" from "Ice 

On Fire" (Rocket 826 213-2) and Charles 

Dutoit in Franz von Suppé's "Light Caval- 

ry" (Decca 414 408-2)). The audible colou- 

ration was pronounced and many sections 

of the straight orchestral music sounded flat 

and not particularly exciting. I found that 

some sections of the music, including vio- 

lins, cellos, and even the harp, sounded 

realistic but with every piece I listened to I 

was more aware of the speakers than I was 

of the music. 
In England, the Wharfedale 708s are 

marketed as technologically advanced 

speakers which are intended to out -perform 

other speakers in the same price range. In 

Australia, with a mooted selling price of ap- 

proximately $1500 per pair, they do not ap- 

pear to out -perform other speakers in their 

price range and the relation of the Aus- 

tralian price to the English price leads me to 

wonder what's happened to the Australian 
dollar. 

MEASURED PERFORMANCE OF: 

FREQUENCY RESPONSE: 

CROSSOVER FREQUENCIES: 

WHARFEDALE 708 LOUDSPEAKERS 

90 Hz to 20 kHz 

2.2 kHz 

SENSITIVITY: 
(for 96dB average at Im) 11.5 V r.m.s. = 16.5 Watts (nominal into 8 Ohms) 

HARMONIC DISTORTION: 
¿for 96dB at Im) 

INPUT IMPEDANCE 
ONE TEST: 

100Hz !kHz 6.3kHz 
90dB @ 1m 96 dB @ 1m 

2nd 33.3 -49.8 -45.0 dB 

3rd 28.7 -59.9 -49.2 dB 

4th 51.1 - -62.4 dB 

5th 60.9 - dB 

THD 4.3 0.34 0.66 % 

100 Hz 
I kHz 
6.3 kHz 

Min at 4 kHz 

I00Hz/7kHz 4:1 

8.8 ohms 
22.5 ohms 
7.2 ohms 

6.4 ohms 
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ELECTRONIC 
WORLD 

MORE & MORE 
People are discovering us each 
week. Both the home enthusiast 

through to the small manufacturer. 
* * * 

COMPONENTS 
TOOLS KITS 

In any quantity, buy one, or one 
thousand, we're happy to oblige 

SCHOOLS CLUBS 
ETC. 

Inquire about our bulk discount 
deals 

, Save yourself a trip to the city - come to 

30 LACEY STREET 
CROYDON 

OR PHONE 

(03) 723 3860/ 
723 3094 
Mall orders welcome. 
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MAGAZINE 
Holders & 

Binders 
MAGAZINE HOLDERS $7.00 

MAGAZINE BINDERS $7.50 

- SAVE WITH SIX - 
6 Holders - only $37.50 
6 Binders - only $39.95 

- please refer to the 
Freepost Card for details. 



 

at the 

daneva 
daneva australia pty ltd 66 Bay Rd Sandringham Vic 3191 

P O Box 114 Sandringham Vic 3191 
Telephone 5985622 Telex AA34439 
Suite 28 47 Falcon Street 
Crows Nest NSW 2065 
Telephone 957.2464 Telex AA20801 

lea: ' : eE :e 
NEW 3.8" WINCHESTERS QUOTED AT 40G SHOCK RESISTANCE specialize in the manufacture of Hi -G resistant hard disk drives for portables and relocatable units used in shared mass storage situations. MMI's range covers 10, 20, 30 and 40MByte drives. Their small size allows them to be built inside equipment leaving the front panel uncluttered or available for the installation of floppy or cartridge tape drives. Incidentally, Western Digital Corporation have chosen the MMI product for their new FileCard product which plugs directly into the IBM -XT slot. 

1.7e iaI 

WHEN YOUR OUTA SPACE, INNER -SPACE FROM PRIAM Priam's Inner Space series offers high performance high capacity drives for the IBM -AT, XT and PC. The drives, which come complete with cables, software and mounting slides for slipping into the slots in the AT, are user installable and are available in formatted capacities of 42.7 and 59.8MByte. 
NEW SOFTWARE ALLOWS PCs TO ACCESS X.28 NETWORKS Western Digital and TITN, Inc. have developed FLEX.25, a software package to link IBM PCs and compatibles using the X.25 network protocol. FLEX.25, together with the WD4025 controller board, manages the complete communication functions of a packet data network at the PC level. The network software has already been certified for direct connection to major U.S. and European networks. 
TEXT -TO -SPEECH CHIPSET 
General Instrument's CTS can synthesize an unlimited vocabulary from a string of ASCII characters representing ordinary English spellings. Comprising a CTS256A-AL2 microcomputer controlling a SP0256-AL2 allophone chip the combination examines incoming ASCII text, a code to speech algorithm scans it, examines left and right contexts and consults a rules table for translation into the appropriate allophone addresses. Exception rules are embedded within a total set of approximately 400 rules. 

'IBM PC, XT, and AT are registered trade marks of International Business Machines 

astributors 
Adelaide: DC Electronics 10812236946 
Brisbane: Baltec 10713695900 
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NEW COMPONENTS 

Intel's 386 family 
The highest -performance general-purpose commercial micro- 
processor ever developed has been introduced by Intel Corp. 
The 80386 32 -bit microprocessor along with a line of compli- 
mentary board and software products is expected to signifi- 
cantly expand the fledgling market for 32 -bit microprocessor - 

based computers. 

The 80386 chip is fully com- 
patible with all software gener- 
ated for Intel's iÁPX 86 family, 
which includes the 8086, 8088, 
80186, 80188 and 80286 proces- 
sors. 

The 80386 leads existing 32 -bit 
microprocessors in a number of 
important areas. It operates at a 

sustained speed of 3 million to 4 

million instructions per second 
(MIPS), which is substantially 
higher than the nearest competi- 
tnr The 80386 contains on -chin 
support for the greatest 'virtual' 
memory addressability, more 
man ti,) tnwon bytes in mturma- 
tion. As well, the chip provides a 

'multiple -execution' environ- 
ment that allows it to simulta- 
neously run programs written for 
different operating systems, such 

as Unix and MS-DOS operating 
systems. 

The 386 family of single -board 

computers (SBCs) takes advan- 
tage of the enormous base of ex- 
isting hardware through the new 
iSBC 386/20 80386 -based single - 
board computer. This is possible 
because the iSBC 386/20 board is 

based on Intel's Multibus I sys- 

tem bus architecture, which has 

been adopted as standard (IEEE 
796) by the Institute of Electrical 
and Electronics Engineers. The 
iSBC 386/20 is therefore fully 
compatible with the largest hard- 
ware base available to any 32 -bit 
microprocessor. 

Included in the 386 family are 

the iSBC 386/20 Multibus I 
board, the iSBC 386/100 Multi - 
bus II board, 386 operating sys- 

tems and 386 development soft- 
ware. Together with the new 
microprocessor, these products 
provide for a range of new appli- 
cations: multiuser microcomput- 
ers that pack all the performance 

of today's minicomputers; ad- 
vanced robots; machine vision 
and voice recognition systems; 
advanced PBXs (private branch 
exhanges); and sophisticated 
workstations that bring comple- 
mentary disciplines together, 
such as engineering design auto- 
mation and office automation, 
or manufacturing information 
systems and factory control. 

The 80386 is designed using 
Intel's CHMOS-Ill (comple- 
mentary high-performance 
metal -oxide semiconductor) 1.5 - 

micron process, which combines 
high performance with low 
power consumption and small 
transistor size. CHMOS allows 
the 80386 to reach the highest in- 
tegration ever achieved on a 

commercial logic chip (more 
than 275,000 transistors) and 
clock speeds of 12 MHz and 
16 MHz. 

The 80386 features on -chip 
self -testing, debugging and 
memory management (which al- 
lows fast multitasking and multi- 
ple execution environments), as 

well as software protection, a re- 
quirement for reliable multitask- 

ing and high -security systems. 
The microprocessor supports 
both segmentation and paging 
memory -management tech- 
niques. 

The 80386 can also take ad- 
vantage of co -processors de- 
veloped for use with Intel's 8086 
and 80286 microprocessors. The 
80287 numerics co -processor, for 
example, accelerates a range of 
mathematical functions in ap- 
plictions such as industrial con- 
trol, engineering processing and 
financial processing. Other 
available co -processors include 
the 82258 input/output co -pro- 
cessor, which off -loads input and 
output tasks that can slow the 
central processor, and the 82586 
and 82588 local area network co- 
processors, which provide for an 

easy implementation of com- 
puter communications net- 
works. 

For further information con- 
tact Intel Aust, Level 6, 200 
Pacific Hwy, Crows Nest, NSW 
2065. (02)957-2744. 

Surface mounting 
aluminium electrolytics 
Philips has announced the 
world's first solid aluminium 
electrolytic capacitors for sur- 
face mounting, the 126 series. 

The caps are said to be suit- 
able for all current soldering 
methods. They offer electrical 
and mechanical robustness, and 
long lifetimes because they 
avoid failure mechanisms such 

as drying -out or shorting. Other 
features are a high allowable re- 
verse current of up to 80%, and 
no requirement for charge/dis- 
charge limiting resistors. 

The 126 capacitors are SMD 
versions of the established 122 

series; all electrical parameters 
are identical. Five case sizes are 
available with widths and 
heights of 4 x 2.5, 5 x 3, 5 x 4, 7.5 
x 4 and 7.5 x 5 mm; the length is 

6.5 mm in each instance. This 
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length allows the capacitors to 
be used on existing pcbs de- 

signed for 5 mm leaded compo- 
nents in mixed print formats, 
thereby facilitating the transi- 
tion from conventional mount- 
ing methods to SMD. 

Specs are: a temperature 
range without derating of -55 to 
125°C; possible temperature 
range with derating of -55 to 
175°C. Under endurance test 
conditions, lifetimes at 85°C and 
125°C are 5000 and 2000 hours 
respectively. Resistance to sol- 
dering heat is specified as 10 sec- 

onds at 260°C, however, the 
construction of the capacitors 
could allow for longer specified 
times in the future. Complete 
immersion in solder is permit- 
ted. 

Nominal capacitance ranges 

I5.,, 
t 

from 0.1 to 68 µF, tolerance on 
nominal capacitance is ±20% 
but ±10% is available on special 
request. Rated voltage range is 

6.3 to 40 V. 

For further information con- 
tact Philips Electronic Compo- 
nents & Materials, 11 Waltham 
St, Artarmon, NSW 2064. 
(02)439-3322. 



BRIEFS 

Lab standard condenser mic 
In response to growing demands for a high stability, labora- 
tory standard half -inch microphone, Brüel & Kjaer has intro- 
duced the Type 4180. It has a frequency response which is flat 
(±1, 5 dB) up to 20 kHz and it can be used for measurements 
up to 40 kHz. The Type 4180 will find applications in coupler 
measurements and in pressure and free -field reciprocity cali- 
brations. For more information contact B&K at 33 Majors 
Bay Rd, Concord, NSW 2137. (02)736-1755. 

Dynamic memory 
Texas Instruments has begun volume production of its 256K x 

1 dynamic random access memory. It's available in two ver- 
sions, the TMS4256 page -mode device, and the TMS4257 nib- 

ble mode device, offering designers flexibility in system de- 
sign. The 256K DRAM is directly upward compatible with 
TI's 64K DRAM, allowing an immediate quadrupling of sys- 

tem memory capacity without redesign or additional hard- 
ware. More information is available from TI at 6-10 Talavera 
Rd, North Ryde, NSW 2113. (02)887-1122. 

NEC fibres 
NEC Australia Pty Ltd has signed a distribution agreement 
with Data Cable establishing it as the Australian distributor 
for NEC's complete range of fibre optic components, semi- 
conductor optical devices and gas lasers. For more informa- 
tion contact Data Cable, 538 Mountain Hwy, Bayswater, Vic 

3153. (03)729-0044. 

FSK modem 
The EF7910 is a single -chip asynchronous frequency shift key- 
ing voiceband modem. It is pin selectable for baud rates of 
300, 600 or 1200 bps and is compatible with the applicable 
Bell and CCITT recommended standards for 103/115 108, 
202, V.21 and V.23 type modems. Five mode control lines 
select a desired modem configuration. They are available 
from Promark Electronics, PO Box 381, Crows Nest, NSW 
2065. 

TI ROM 
The new TMS2364 64K ROM from Texas Instruments offers 
a fast 150 ns maximum access time along with the 28 -pin in- 
dustry standard package and is designed to complement TI's 
other 64K ROM, the TMS4764 24 -pin package. This new 
ROM is designed as an alternative to EPROMs in high -vol- 
ume applications such as automotive, and industrial controls, 
printers, personal computers and telecommunications equip- 
ment. It is designed to provide fast turnaround typically 
within an eight week lead time. 

For further information contact Texas Instruments, 6-10 
Talavera Rd, North Ryde, NSW 2065. (02)887-1122. 

CMOS static RAM module 
National Semiconductor has in- 
troduced a 16K x 8 -bit CMOS 
static RAM module, the 
MA2017L, featuring a replace- 
able lithium battery as its power 
supply backup. 

The module is a 63.5 x 40.6 x 

8.89 mm dual -in -package and 
includes the address decoder 
and the voltage comparator cir- 
cuitry. It can decode up to 128K 

x 8 -bits. Multiple MA2017L 
modules may be stacked in pig- 
gyback fashion, carrying the bus 
upward or, it can be soldered to 
a printed circuit board, like con- 
ventional DIPs. 

For more information contact 
National Semiconductor, 21/3 
High St, Bayswater, Vic 3153. 
(03)729-6333. 

New dc servo motor controller 
The Motorola MC33030 is a new monolithic dc servo motor 
controller -driver that contains all the active functions neces- 
sary for a complete closed loop system. It is ideally suited for 
bidirectional drive of fractional horsepower motors in applica- 
tions where precise position sensing is required. 

The MC33030 contains an error amplifier and window de- 
tector, both of which feature a wide input common -mode 
voltage range and a self -centring reference; drive and brake 
logic with direction memory, as well as an independently pro- 
grammable over -current detector, over -current and over volt- 
age shut -down delay. Motorola can be contacted on (02)438- 
1955. 

Microswitches 
A reliable low -profile microswitch for pcb mounting, avail- 
able in single- and dou le -pole versions, has been released in 

Australia. The LPSP single -pole and LPDP double -pole 
switches are under 8 mm high and measure 19 x 7 mm and 19 
x 14 mm, respectively. Both are capable of switching voltages 
up to 250 Vac or dc, and life is in excess of 107 cycles. For 
more information contact Email Ltd Relays Division, 15 

Hume St, Huntingdale, Vic 3166. 

Depletion transistor 
Siemens has developed a new small -signal transistor for 
threshold voltages of negative value. The n -channel SIPMOS 
BSS 129 transistor, in a TO -92 plastic package, has a typical 
threshold voltage of 1 V. A maximum drain -source switch -on 
resistance of 20 ohms results from an 0 V gate source voltage 
and a drain current of 14 mA. For more information contact 
Siemens, 544 Church St, Richmond, Vic 3121. (03)429-7111. 

IR LED/phototransistor pair 
The OP293/0P298 is a gallium -aluminium -arsenide infrared 
LED, spectrally matched to the OP593/598 GaAIAs photo - 
transistor. The OP293 diode has a broad emission angle, 
while the OP298 diode has a narrow angle. Used in a touch 
screen application, the CRT is framed with a row of LEDs 
along its left edge and a corresponding row of phototransis- 
tors along its right edge. The horizontal light beam emitted 
from any LED is sensed by the corresponding phototransistor 
and by no other. Similarly there is a row of LEDs along the 
bottom edge. The unit -to -unit spacing in any row is around 
0.25 to 0.5 inch. 

For further information, please contact Total Electronics, 9 
Harker St, Burwood, Vic 3125. (03)288-4044. 
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NEW COMPONENTS 

AMD introduces fuse -programmable controller 
The first fuse -programmable 
controller chip, which allows de- 
signers to distribute intelligent 
control throughout a computer 
system, has been released by 
Advanced Micro Devices. 

The Am29PL141, a 20 MHz, 
single -chip component, imple- 
ments complex state machines 
and controllers. By distributing 
intelligent control throughout 
the system, it permits designers 
to off-load tasks from the central 
controller. The Am29PL141 
consists of a sequencer, a 64 - 
word x 32 -bit PROM, and a 32 - 
bit output register. 

The Am29PL141 off -loads the 
central controller by allowing 
distribution of fuse -programma- 
ble controllers throughout the 
system. These serve as the con- 
trol for self-contained functional 
units such as register file, ALU, 
I/O, interrupt, diagnostic, and 
bus control. It contains AMD's 
Serial Shadow Register on -chip 
diagnostics that use serial -scan 
techniques to pinpoint system 
malfunctions at the board or 
component level. 

The 28 -pin, two -watt device 
functionally replaces 8.5 pack- 
ages that have a total of 180 pins 
and use 6.5 watts. 

Programming support for the 
Am29PL141 is via the Data I/O 
System 29 or Valley Data Series 
160. To support software, AMD 
has developed an assembler, 
and is developing a software 
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For more information contact 
R&D Electronics, 4 Florence St, 
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Burwood, Vic, 3125. (03)288- 
8911. 

New CMOS logic family 
A new family of advanced 
CMOS logic circuits that ex- 
ceeds the performance of stand- 
ard and advanced low -power 
Schottky as well as existing 
HCMOS devices has been intro- 
duced by Fairchild Camera and 
Instrument Corporation. 

Called FACT (Fairchild Ad- 
vanced CMOS Technology), the 
devices draw three orders of 
magnitude less power than 
equivalent Schottky TM de- 
vices, according to Ray Becker, 
strategic marketing manager for 
Fairchild's Digital Products 
Division. 

Power consumption is as low 
as 0.1 milliwatt per gate at 
1 MHz clock frequency, with 
propagation delays of just five 
ns. Devices will include more 
than 80 of the widely used indus- 
try -standard 54 and 74 series 
logic circuits. 

The 74AC-Series devices are 
capable of driving 50 ohm and 
the 54 AC Series 75 ohm trans- 
mission lines. This makes the 
family ideally suited to bus - 
driven systems, according to 
Becker, and is a first for CMOS 
logic circuits. 

"Switching speed of the 

FACT line is almost twice that 
achieved by the CMOS pro- 
cesses of other manufacturers, 
Becker said. "High speed is 
largely due to the fine geometry 
of the Fairchild process that pro- 
duces gate lengths of 1.25 micro - 
metres. The metallisation pro- 
cess reduces die size and inter- 
connection capacitances which 
minimises waveform distortion 
and crosstalk, and improves 
reliability." 

Devices immediately available 
in sample quantities include 
54AC/74AC74 D -type positive 
edge -triggered flipflops, 54AC/ 

74ÁC240 and 54ACT/ 
74ACT244 octal buffers/line 
drivers with 3 -state outputs, and 
54AC/74AC373 octal transpar- 
ent latches with 3 -state outputs. 
These devices can be ordered 
in dual -in -line packages (D1L), 
small outline integrated circuit 
packages (SOIC), flatpack. 
leadless chip carrier (LCC) and 
plastic chip carrier (PCC) 
packages. 

For more information contact 
Fairchild Aust, 366 Whitehorse 
Rd, Nunawading, Vic 3131. 
(03)877-5444. 
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The brand-new 100 page 1986 Jaycar Catalogue is cram -packed with thousands of items. We have hundreds of new products for 1986. You can secure your copy NOW by simply sending a large SAE or posting the coupon below. * * SPECIAL EXCLUSIVE OFFER!! * * 
You can save $10 on a 12 months subscription to Electronics Today! Fill out the form below and receive not only the Jaycar Catalogue for FREE but ETI for 

12 months POSTAGE INCLUDED for only $20! This is the cheapest current 
subscription to ETI available.* 

'NOTE This is an exclusive Javiar/ETI offer and is NOT CONNECTED with circulation offers elsewhere in this magazine 

YES! Please rush me a copy of 
the 1986 Jaycar Engineering Catalogue. 
Name: 

Address: 

Postcode: 

POST TO: 
JAYCAR ELECTRONICS 
P.O. BOX 185, 

CONCORD NSW 2137 

Sain 

YES! Please also enter my 
subscription for 12 issues of Electronics 
Today International (postage paid) for 
the unbelievably low price of S20. 
Name and address as shown to left. 
O I enclose cheque/money order for 520 
O Please debit 

Bankcard/Mastercard/Visa/American Express 

Offer valid until April 30, 1986: 
(Please make cheques oavable to Federal Publishing Company, 

SA Australian Dealer: Eagle Electronics 54 Unley Road, Unley. Phone: 271 2885 
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NEW EQUIPMENT 

Instrumenting -_ 

the PC 
With growing clouds obscuring 
computer market, there is at lea 
be continuing its rapid growth. 

According to a new market re- 
search report from International 
Resource Development (IRD), 
the market for analogue input 
subsystems which convert a per- 
sonal computer into a personal 
instrument is continuing to grow 
fast. The key to the rapid growth 
of this market has been the 
development of software pack- 
ages which offer integration of 
set-up, data acquisition and 
analysis and display. 

Typically such systems record 
data from scientific experiments, 
industrial research and design, 
and medical analysis. They can 
be used to analyse results, often 
in loop fashion so as to modify 
experimentation, adjusting con- 
trols when necessary. 

The size of the personal instru- 
ment market, about $US700 mil- 
lion this year, is likely to reach 
the $US1 billion level in 1986 
and to double to $US2 billion by 
1990. On average, according to 

the outlook for the personal 
st one corner of it that seems to 

the IRD report, about half of 
this shipment value is accounted 
for by the computers; the re- 
mainder is made up of instru- 
ments, interfaces and software. 

Within the last few years the 
techniques of integrated circuit 
fabrication have been applied to 
the creation of micromechanical 
devices such as single chip pres- 
sure sensors and wafer scale gas 
chromatography channels. The 
ability to cut features as small as 
one micron wide, together with 
the physical and electrical 
properties of crystalline silicon 
and other materials, make it pos- 
sible to reduce a wide variety of 
sensing devices to individual 
chips, and to integrate analogue 
and digital control and interface 
circuitry on chip. Precursors 
of the fully integrated single chip 
sensor will be hybrid devices in 

which micromechanical and inte- 
grated circuit chips will be pack- 
aged together in a single DIP, as 

, 
- 

The HP PC Instrument System linked 

hybrid analogue/digital elec- 
tronic circuits are already. 

The next step will be the build- 
ing of integrated devices incor- 
porating several sensors and all 
of the necessary circuitry on a 

chip together with devices such 
as lasers for providing the ex- 
perimental stimulus. According 
to the IRD study the possible ap- 
plications of integrated instru- 
mentation technology have yet, 
in many cases, to be invented. 

The general purpose instru- 
ment bus (GPIB) espoused by 
Hewlett-Packard and others, is 

the interface of choice for com- 
bining off -the -shelf instruments 
with a variety of computers. The 
IRD researchers expect that the 
increasing variety of low-cost, 
high-powered instruments, to- 
gether with use of single -chip 
GPIB controllers, will increase 
the dominance of GPIB. There 
are, says the IRD report, some 
2000 instruments now available 
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to the HP -150 computer. 

on the market with GPIB inter- 
faces. 

More than one hundred com- 
panies are active as suppliers of 
computers, instruments, inter- 
faces or software. To the sur- 
prise of no one, IBM is named as 
the principal supplier of comput- 
ers used in personal instrument 
systems. Through its IBM In- 
struments subsidiary, IBM is 
also expected to be increasingly 
aggressive in the development of 
instruments, interfaces and soft- 
ware. 

However, IBM has a long way 
to go before there is a real chal- 
lenge to Hewlett-Packard's 
across-the-board leadership in 
the instrumentation end. It's not 
necessary for the smaller suppli- 
ers to get caught in the crossfire 
between HP and IBM. This mar- 
ket is particularly well -supplied 
with specialty niche opportuni- 
ties for small companies. 

RCL meter 
Philips has recently released a 

fully automatic, high accuracy 
RCL meter to take the pain out 
of capacitor and inductor meas- 
urements. The PM 6303 boasts a 
microprocessor controlled test 
sequence which is able to deter- 
mine the dominant element (ca- 
pacitance, resistance or induct- 
ance) in an unknown component 
and display its value and equiva- 
lent circuit on an LCD display 
screen. 

Traditional measurement 
techniques generally make use 
of some kind of manually ad- 
justed null -meter technique 
using bridge type circuitry. The 
main drawback of such an in- 
strument is that accurate results 
can require some fiddly and 
time-consuming adjustments to 
the meter controls. The PM 
6303 exploits the power of the 
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micro to implement a compre- 
hensive voltage/current meas- 
urement technique which allows 
the user to get a readout with an 
accuracy of 0.25% in 0.5 sec- 
onds, it is claimed. 

The micro also controls the 
on -screen graphics which display 
an equivalent circuit of the com- 
ponent under test (CUT). An 
'RCL Auto' range is provided 
which allows the user to insert a 

completely unknown compo- 
nent and the meter will deter- 
mine its dominant characteristic 
and measure it. The meter will 

also determine whether a reac- 
tive component should be mo- 
delled with a series or parallel 
resistance and display the 
equivalent circuit on the screen. 

For more information contact 
your local Philips dealer. 

- 



BRIEFS 

Microwave training system 
Terco's System TR 2300, developed in conjunction with the 

University of Technology in Sweden, offers a wide range of 

training applications. It can perform experiments like steady 
wave amplitude ratio measurements, steady wave in a wave - 

guide with and without central conductor, antenna measure- 
ment in which the antenna is used as a matching device be- 

tween a line and open space and doppler experiments using a 

directional coupler and doppler radar. For more information 
contact Electrical Equipment Ltd, Unit C, 8 Lyon Park Rd, 
North Ryde, NSW 2113. 

Security dialler 
Dick Smith Electronics has introduced a security system 
which automatically dials a central security office 'Voice Call' 
when activated. Authorities at Voice Call may call the police, 
your security service or yourself at work. The system can also 

be linked to your pocket pager and a series of beeps or tones 
will alert you instantly. The fee for this type of monitoring is 

from $4 per week; the cost of the dialler is $249. 

Off-line switchers 
The 50F Series of 50 W triple and quad output off-line switch- 
ers is now available. Each model in this series features a 

32 ms hold-up time at nominal line and full load, allowing a 

greater amount of the critical time needed to save data and 

ride through momentary power 'outages'. For further infor- 
mation, contact The George Brown Electronics Group, 174 

Parramatta Rd, Camperdown, NSW 2050. (02) 519-5855. 

400 W dual output 
The JPS-3 dual output lab power supply offers up to 200 W si- 

multaneously from 0 V to 40 V, from each of its two outputs. 
Thus it can be operated as single power supply, delivering up 
to 400 W continuously, fully adjustable from 0 V to 80 V. It 
works at any ambient temperature in its operating range for 
limited periods or at slightly reduced ambient temperatures. 
Design of the JPS-3 is for up to 500 W to be delivered with the 
same overall performance characteristics. For more informa- 
tion contact Jacobs Radio, 4 Clare St, Bayswater, Vic 3153. 

Catalogue 
Tech Rentals has just released its rental catalogue. The cata- 
logue is the largest yet and contains an improved range of test, 
measurement and computer equipment. It also includes, for 
the first time, a sale listing of ex -rental equipment. Tech - 
Rentals Pty Ltd is at 12 Maroondah Hwy, Ringwood, Vic 
3134. (03)879-2266. 

Two Tektronix CROs 
Two portable digital storage oscilloscopes have been released 
by Tektronix. The 2230 offers 100 MHz equivalent time stor- 
age bandwidth; the 2220 offers a 60 MHz storage bandwidth. 
Both double as dual channel analogue oscilloscopes. They use 
a 20 m sample/s, 8 -bit, two-step parallel digitiser. The sam- 
pler runs at 10 MHz on even the slowest sweep speeds. 

IEEE -488 bus 
analyser/monitor 
National Instruments has 
released the GPIB-410, an 
IEEE -488 bus analyser. This 
new product consists of an inter- 
face card and software that con- 
verts an IBM-PC or compatible 
into an IEEE -488 bus analyser. 

The product is designed for 
GPIB (also known as HP-IB and 
IEEE -488), troubleshooting and 
analysis applications, such as de- 
signing and debugging a net- 
work of test and measurement 
equipment controlled by a gen- 
eral-purpose computer. Using 
the GPIB-410, the operator can 
capture large blocks of data ín 
the analyser memory as the net- 
work exchanges signals and 
data. Intermittent problems, 
such as a GPIB bus hangup can 
be analysed by scrolling through 
the captured data, which is a 

complete record of the events 
that led to the hangup. 

The analyser can also be used 
in low-level operations to 
manipulate and monitor individ- 
ual bus signals, or in high-level 
operations where it can run 
without operator intervention as 
it captures and stores data for 
later analysis. 

Product hardware consists of a 
single full-size circuit board, the 
standard IEEE -488 bus connec- 
tor, and a BNC connector that 
handles trigger inputs and out- 
puts. 

The GPIB-410 software offers 
a range of functions or modes, 
including emulation. The PC 
monitor emulates a control 
panel that indicates GPIB line 
states. The emulated control 
panel is complete with simulated 
switches that can be toggled by 
keyboard entries. Users can as- 
sert signal lines and alter data 
lines by keyboard entries. Data 
is represented in both ASCII 
and hexadecimal forms. 

The software also provides a 
pattern -generating mode called 
'Auto -Talker', which allows the 
user to interactively place data 
and control -line patterns on the 
GPIB in various sequences that 
simulate actual operating condi- 
tions. The patterns can be stored 
in a file, and then loaded from 
the file into the GPIB at full bus 
speed. 

For further information con- 
tact Elmeasco, PO Box 30, Con- 
cord, NSW 2137. (02)736-2888. 

Video generator 
The first in a new family of com- 
ponent analogue video products 
is being launched by Tektronix. 

The TSG-300 Component 
Television Generator will pro- 
vide direct digital test signal gen- 
eration in a wide range of for- 
mats. Proposed applications 
range from research and devel- 
opment to routine maintenance 
of more component -based ENG 
equipment. 

Signals include colour bars, 
linearity, pulse and bar, and 

multiburst, as well as new com- 
ponent test signals. 

The generator accommodates 
a number of component for- 
mats, including RGB, YUV 
(EBU or Betacam), YIQ (M 
Format) and Y, CTDM. It uses 
10 -bit digital signal generation at 
13.5 MHz and can be used in ei- 
ther 525/60 or 625/50 systems. 

For further information con- 
tact Tektronix, 80 Waterloo Rd, 
North Ryde, NSW 2113. (02)888- 
7066. 

Fibre optic power meter 
Data Cable has introduced a 

new low-cost, hand-held fibre 
optic power meter manufac- 
tured by Fotec. It's called the 
M200 and is designed for testing 
computer and process control 
data communications links. 

Using a silicon photodetector 
for greater sensitivity with typi- 
cal 820 nM LED sources, the 
M200 offers both dB and watts 
ranges. It uses an autoranging 
preamplifier which provides a 

readout in watts and there is a 
dB converter that offers very 
good accuracy. The dynamic 
range of the instrument covers 
+3 to -60 dBm and 2 mW to 
10 nW. 

Readings are displayed on a 
large 18 mm liquid crystal dis- 
play with annunciators showing 
the range selected. To simplify 
operation further, only one con- 
trol is provided - a switch for 
power and dB or watts selection. 

The M200 is designed for 
troubleshooting computer data - 
links, since its dB ranges make 
cable loss measurements easy 
and the watts ranges allow sim- 
ple monitoring of source and re- 
ceived power. 

For more information contact 
Data Cable, 538 Mountain Hwy, 
Bayswater, Vic 3153. (03)729- 
0044. 
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NEW EQUIPMENT 

Mice 32 in -circuit 
emulator 
Microtek has announced the re- 
lease of the newest Mice genera- 
tion. The Mice -32 is designed as 
a complete development station, 
with a powerful new in - 
circuit emulator and all the soft- 
ware tools required for fully in- 
tegrated system development. 

The Mice -32 incorporates ad- 
vanced hardware and software 
technology that permits an ordi- 
nary IBM PC/XT/AT or com- 
patible system to be used for 
program development/debug, 
emulation/tracing, symbolic 
debug, logic state analysis and 
software performance analysis. 

The menu mode features user- 
friendly softkey operation, with 
commands arranged in a tree 
structure. Other features are on- 
line editing with command pa- 
rameters retained from previous 
specification; symbolic debug 
utilities; logic state analysis 
which displays signal waveform 
(up to 16 channels) for any of 
104 trace points, including up to 
eight hardware trace points; and 
software performance analysis 
for module entry, module dura- 
tion and execution interval 
analysis. 

The command mode input 
method is compatible with Mice - 
II, and provides the command 
base required for batch files, as 

well as log file utility for record- 
ing entire debug session, and on- 
line assembly and disassembly. 

The Mice -32 boasts fast 
memory manipulation com- 
mands (for examine, fill, search, 
compare, move, checksum and 
test); fast file transfer utilities; 
disable/enable control signals 
for bus error, bus request, inter- 
rupt and cache; disassembly, 
symbolic debug, cycle -step and 
instruction -step assist hard- 
ware/software debug; register 
display/modification, including 
display of flag status; and dy- 
namic bus sizing. All settings are 
software programmable (eg 
memory map, clock select, 
DSACK, etc). 

The real time trace is sup- 
ported whenever the processor 
is running. 

The trace buffer is 2048 cycles 
deep and 104 cycles wide (32 -bit 
address, 32 -bit data, 8 -bit status, 
8 -bit external trace points and 
24 -bit timer). 

Execution time for each cycle 
can be displayed at a resolution 
of 1 p.s-10 ms (max effective 
duration depends on selection). 

For further information con- 
tact Macro Dynamics, 80 Lewis 
Rd, Wantirna Sth, Vic, 3152. 
(03)220-7260. 
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Low cost microprocessor 
development system 
The HDS-300 is a low-cost 
microprocessor/microcontroller 
hardware development station 
providing real-time hard- 
ware/software emulation sup- 
port for the MC68HC11 micro- 
computer and the MC6809 and 
M6801 microprocessor families. 

The HDS-300 is a stand-alone 
development system that re- 
quires only the target object file 
from the host system. Almost 
any terminal with a standard 
RS232C port can be used with 
the HDS-300. Emulator mod- 
ules are used to interface the 
HDS-300 to a variety of micro- 
processors. 

The HDS-300 consists of a 
control station with a built-in 
5V4" disk drive for program ex- 
ecution to the target processor, 
user target code, user macros, 
and terminal configuration data. 
It also features a real-time sig- 

nal -tracing bus state monitor 
and a built-in assembler/disas- 
sembler for the target processor. 

The HDS-300 allows software 
and hardware to be developed 
and tested at an early stage of 
the development process, per- 
mitting hardware configuration 
and software code changes to be 
made while still at the proto- 
typing stage. 

Original algorithms and I/O 
parameters can be tested before 
the final software code ís writ- 
ten. After this stage is complet- 
ed, a source program is pre- 
pared by using the host's editing 
facilities. 

For development support on 
the MC68HC11, the 
MC68HC11 Cross C compiler 
provides high-level language for 
product development. 

For further information con- 
tact Motorola, on (02)438-1955. 

CMOS single card 
computer 
The JED-STD/800 CPU card is 
designed to provide system 
developers with a CPU card usa- 
ble either as a single card com- 
puter or as the main computing 
element in a multi -card system 
made up of a number of STD 
bus cards in a rack. 

This Australian designed and 
manufactured computer is in- 
tended for a range of applica- 
tions: its low power consump- 
tion (approximately 0.5 watt 
from a 5 volt supply) makes it 
appropriate in field data logging 
applications, as well as in indus- 
trial, commercial and educa- 
tional applications. 

The card includes parallel and 
serial (RS232) I/O, eight ana- 
logue inputs (8 or 10 bits), a real 
time clock, EEPROM, RAM, 
PROM, two 16 -bit counters and 
full STD bus interfacing. 

For program development, 
simply connect a terminal (or 
the new JED video board) and 
type in a BASIC program. 
When it all works, the JED 
PROM programmer plugs into. 

the top end of the board, the 
program transfers into PROM, 
and the PROM(s) plugs into the 
USER sockets. Machine code 
debugging is easy with the single 
step monitor command, and 
programs assembled on a CPIM 
system are passed across as hex 
files. 

The card uses the National 
Semiconductor CMOS NSC800 
CPU, running at a 4 MHz clock 
rate, along with a number of 
other CMOS LSI peripheral 
chips, memory devices and STD 
bus support. 

This CMOS CPU emulates 
the Zilog Z80 CPU instruction 
set. Thus, all Z80 software, op- 
erating systems, compilers, etc 
work in exactly the same way, 
and instruction timing (for an 
equivalent internal clock fre- 
quency) is identical (except that 
a wait state is automatically in- 
serted into input and output in- 
structions). 

For further information con- 
tact JED, 28 Anderson St, Boro- 
nia, Vic 3155. (03)762-3588. 
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COMPUTING TODAY 

COMPUTER AIDED 
ELECTRONICS DESIGN 
Hewlett-Packard 
makes its bid 
Using computers to help electronics designers design 
electronics is becoming an everyday event. Hewlett-Packard, 
a company with quite a bit of success in instrumentation and 
computers, thinks it can become the world's largest supplier 
of electronics computer aided design equipment. 

IT IS NOT uncommon to hear of a piece of 
domestic or industrial electronics equip- 
ment that took 100,000 or even a million 
person -hours to develop. When you think 
of the design time involved in each IC and 
add some microcomputer software to the 
final product it's easy to see where the time 
goes. 

This high design cost is the reason many 
electronic products enter the market at very 
high prices only to become considerably 
cheaper once the manufacturer has re- 
covered the development cost. Ironically, it 
is the countries like Japan and the United 
States with the highest engineering and de- 
sign costs that to date have been the most 
successful designers of electronic products. 

But the fear in these countries is that one 
day these high design costs could bring an 
end to their success as electronics manufac- 
turers. So it's not hard to see why computer 
aided electronics design products, intended 
to increase the productivity of electronics 
designers, have attracted so much research 
and development over the last few years. 

Hewlett-Packard 
The US electronics company, Hewlett- 

Packard, has established a Design Systems 
Group with several hardware and nearly a 
thousand software products for computer 
aided design. Recently HP opened a Design 
Systems Group support centre in Hong 
Kong to help it install computer aided de- 
sign systems in Asia and Australia. HP will 
be able to rest on its laurels when it ap- 
proaches electronics designers looking for 
CAD systems. It started its career as an 
electronics instrument maker 45 years ago 

with a 1% distortion audio oscillator. The 
company's reputation and the performance 
of its instruments have improved steadily 
ever since. 

In the 70s HP surprised the electronics 
community with a range of general purpose 
mini computers. Although not as profitably, 
the company's computers now outsell its 
test and measuring instruments. Computer 
aided pc board test equipment, micro- 
processor development systems and some 
CAD systems followed in the 80s. Like 
many computer products HP knows it will 
have to sell its design hardware along with a 
bundle of mostly off -the -shelf software. 
Sometimes special design software will need 
to be written by HP, a third party software 
house or as a joint venture with the 
customer. 

In Taiwan HP and Formosa Plastics have 
completed such a joint venture. The result 
is special board design software which will 
be sold around the world by HP. 

Hewlett-Packard will be looking to com- 
panies in Australia to help it design soft- 
ware as a joint venture or to write software 
as a third party supplier. 

CAD systems 
It seems that in every new application the 

first generation of computer products is de- 
signed more to accommodate the limita- 
tions of computers than to be totally 'friend- 
ly' in the new application. Certainly this is 
true of electronics CAD. Even now the vast 
majority of electronics CAD products is in- 
tended for digital rather than analogue de- 
sign tasks. This is because the more black 
and white world of digital design generation 

David Kelly 

and verification better suits the way CAD 
systems work. For the same reasons there 
were, among the early CAD systems, many 
products for the design of integrated circuits 
even though there weren't many people 
working in this area. According to Dick 
Watts, who is in charge of marketing the 
CAD systems worldwide, the rapid growth 
in the CAD market in 1983 and 1984 has 
started to taper off. Watts believes this is 
because of the limited 'friendliness' of the 
early generation systems and their tendency 
to concentrate on esoteric applications like 
IC design. 

As you would expect Watts says that HP 
now has these problems licked with a range 
of products aimed mainly at board level de- 
sign in small to medium sized electronics 
companies. Certainly the company seems to 
have aimed at a very practical level of de- 
sign, concentrating more on design genera- 
tion and verification than on fancy routines 
like automatic routing. 

New hardware 
At the opening of its new Hong Kong 

support centre Hewlett-Packard announced 
two CAD workstations, the HP Logic De- 
sign -station and the HP Personal Logic De- 
sign -station. The Logic Design -station uses 
workstations from the HP9000 300 series to 
run a Unix version operating system and a 
range of software including the GenRad 
Hilo -3 design verification packages. The 
personal version of the Logic Design -station 
is based on either HP's new Vectra personal 
computer or the similar IBM PC -AT. 
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APLAB offer a complete range of regulated DC bench/ 
rack power supplies combining high precision and 
regulation capabilities with continuously adjustable 
outputs. 
Designed with single, dual and multiple outputs, these 
power supplies can be used in either constant voltage or 
constant current mode of operation. 
Standard models include: 
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SINGLE OUTPUT 
OUTPUT: Output 
VOLTAGE: Current 
0-30V 0-1 A to 30A 
0-70V 0-2A to 10A 
DUAL OUTPUT 

`r -r,- 0-30V 0-1A to 2A 
° o d MULTIPLE OUTPUT 

0-30V 0-2A to 5A 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 
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NSW: 559A WILLOUGHBY RD., WILLOUGHBY 2068 

PHONE: (02) 952064 TELEX: AA22978 
S.A. 31 HALSEY RD., ELIZABETH EAST. 5112 

PHONE: (08) 2556575 TELEX: AA88125 
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IDEAS FOR EXPERIMENTERS 

Talking VZ200 
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Matthew Bennets of Corowa 
NSW, sent us this circuit de- 

signed to allow speech process- 
ing from the VZ200 computer. 
You could adapt the idea to any 

computer where you can control 
seven address and seven data 
lines, plus two control lines. 

Centrepiece of the circuit is 

SE Voa Vo, 
ALD DIGITAL 

r 
OUT 

se 

OSC2 

SP0256A-AL2 

Al OSC1 

A4 

AS 

A6 
RESET 

8 SBY RESET 
Vss TEST 

11 22 

the Radio Shack SPO 256A AL2 
monolithic speech processor. 
An application manual is sup- 
plied with the chip which will 
give full details of addressing the 
words available on the chip. Mr 
Bennets has provided interface 
circuitry such that an address of 
FFH is required on the port, 
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with the R/W and IORQ both 
logic `0' in order to access it. 
SDY (active low) is only active 
when speech is being output 
from pin 24. To input data into 
the chip the ALD pin must be 

active. 
Output from the chip is taken 

from pin 24 to a low pass filter 

100n 

10R 

100n 

that removes the high trequency 
components from the output. It 
is then sent to an amplifier built 
around an op -amp. 

'IDEA OF THE MONTH' CONTEST 

Scope Laboratories, which manufactures and distributes soldering irons 

and accessory tools, is sponsoring this contest with a prize given away 

every month for the best item submitted for publication in the 'Ideas for 

Experimenters' column - one of the most consistently popular features in 

ETI Magazine. Each month we will be giving away a 60 W Portable 

Cordless Soldering Iron, a 240 Volt Charging Adaptor together with a 

Holder Bracket. The prize is worth approx. $100. 
Selections will be made at the sole discretion of the editorial staff of ETI 

Magazine. Apart from the prize, each person will be paid $20 for an item 

published. You must submit original ideas of circuits which have not 

previously been published. You may send as many entries as you wish. 

COUPON 

Cut and send to: Scope/ETI 'Idea of the Month' Contest, ETI Magazine, P.O. 

Box 227, Waterloo NSW 2017. 
"i agree to the above terms and grant Electronics Today International all rights to publish my 

idea in ETI Magazine or other publications produced by it. I declare that the attached Idea is 

my own original material, that ii has not previously been published and that its publication 
does not violate any other copyright." 

Breach of copyright is now a criminal offence. 

Title of Idea 

Signature Date 

Name 

Address 

Postcode 

t \ J`r , v 

-"> PRIZE WORTH; _ APPROX. 
$100 

RULES 
This contest is open to all persons normally resident In Australia, with the exception of 

members of the staff of Scope Laboratories, The Federal Publishing Company Pry Limited, 

ESN, The Litho Centre and or associated companies. 
Closing date for each issue is the last day Of the month. Entries received within seven 

days of that date will be accepted If postmarked to and including the date of the last day of 

the month. 
The winning entry will be judged by the editor of ETI Magazine, whose decision will be 

final. No correspondence can be entered into regarding the decision. 
The winner will be advised by telegram the same day the result is declared. The name of 

the winner, together with the winning idea, will be published in the next possible issue of ETI 
Magazine. 

Contestants must enter their names and addresses where Indicated on each entry form. 

Photostats or clearly written copies will be accepted but If sending copies you must cut out 

and include with each entry the month and page number from the bottom of the page of the 

contest. In other words, you can send in multiple entries but you will need extra copies of the 
magazine so that you send an original page number with each entry. 

This contest is invalid in states where local laws prohibit entries. Entrants must sign the 

declaration on the coupon that they have read the above rules and agree to abide by their 
conditions. 
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Lapsed timer 
Lewis Dixon, 
Aistonville, NSW 2477 

Some years ago Konica intro- 
duced the SF1, the first SLR 
camera with a built-in auto - 
wind. Now most manufacturers 
are producing auto -wind models 
in their SLR ranges. 

These cameras lend them- 
selves to be used for lapsed time 
photography, however, com- 
mercial lapsed timers are very 
expensive. 

With this in mind a simple, 
relatively inexpensive lapsed 
timer was devised around a 
µA2240 programmable timer 
counter. 

The external resistors and ca- 
pacitor at pin 13 use 15 turn vari- 
able resistors for fine adjust- 
ment. Low gives 1 second at out- 
put 1. High gives 4 minutes. The 
binary output is wired to provide 
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a wired -or function. The com- 
bined output will be low as long 
as any one of the outputs is low. 

When switched to low, one 
can have exposures from 1 sec- 
ond to 4 minutes 15 seconds, at 1 

second intervals; when set to 
high, 4 minutes to 17 hours in 4 
minute intervals. 

The µA2240 is used in its mo- 
nostable application and is 

started by pressing the start but- 
ton, SW2, switching on SW1 and 
immediately releasing SW2. 
This will allow the camera to fire 
once only and to start the IC 
counting (output low). At the 
end of the selected time the 
camera will fire again as the out- 
put goes high, putting a high on 
the reset pin 10 while the trigger 
pin 11 is momentarily held low 

by R9, C3 and Q3. The camera 
will therefore repeatedly fire at 
the fixed interval until switched 
off. 

Section A is the camera firing 
mechanism for a Konica cam- 
era, the double reed switch 
being most convenient. Other 
cameras may require other types 
of relays depending on whether 
three or two leads are used. 
Power to fire the camera is sup- 
plied by the camera's own bat- 
teries, and only the connection 
of two, three or four leads is re- 
quired to make an exposure. 

Power for the circuit is from a 
9 V 216 battery; section B is a 
simple battery tester. The cost is 
approximately $30. 
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MIDI THRU BOX 

This month, in conjunction with Sonics magazine, we are 
presenting the first of our DIY MIDI projects. MIDI, which 
stands for musical instrument digital interface, has become 
the industry standard in a very short time and deserves some 
attention. This simple Thru Box tidies up one small problem 
with MIDI. It provides ports for up to four instruments to 
achieve a data output simultaneously and thus avoids 
chaining delays. 

THE MIDI STANDARD allows synthesis- 
ers from one manufacturer to send and re- 
ceive information from completely different 
synths or sequencers. 

Most MIDI instruments these days are 
equipped with a MIDI -in, a MIDI -out and a 
MIDI-thru port. No doubt you are familiar 
with the difference between these, but just 
in case, here's a wee re -cap. 

Think of your synth (or drum machine) in 
two parts, the 'controller' (eg the keyboard) 
and the 'sound generating module' (the bit 
that actually puts out. the sound). MIDI in- 

formation is control informatioñ; it's the 
messages sent from a keyboard, say, to a 
sound generator in a synth. If you press a 
'D' on a keyboard, for example, this infor- 
mation is sent from the MIDI -out socket 
('play a D') and goes to the sound -generator 
of another synth via its MIDI -in socket. 
Both synths then play a D. 

When you connect two synths this way 
(MIDI -out from one to MIDI -in on the 
other), the keyboard on the second instru- 
ment is not active (control info is corning 
from the first keyboard), so no MIDI -out 

information is present at the second (slave) 
keyboard's MIDI -out socket. End of the 
line. 

However, the clever people who de- 
veloped the MIDI specification realised you 
might want to connect more than two in- 
struments, so they included a MIDI-thru 
socket which is basically a replica of that 
control info coming into the MIDI -in from 
the first keyboard. Using MIDI-thru, there- 
fore, you can pass 'control info down a 
`chain' of instruments - MIDI -out to 
MIDI -in, MIDI-thru to MIDI -in, MIDI- 
thru to MIDI -in and so on (see Figure 2 
[top]). 

Theoretically, this chaining can go on for- 
ever, but there's a catch. For various rea- 
sons, like the need to simplify the earthing 
situation, MIDI information is not transmit- 
ted physically from instrument to instru- 
ment. Instruments are coupled 'optically' 
using optocouplers, ie, the message is 
translated to light and back at each MIDI 
connection. This translation process takes 
time - not a noticeable amount of time for 
a setup which includes only a couple of in- 
struments but it accumulates the more in- 
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Simon Leadley & Michael Horn 

struments you chain together. If you were 
to chain four or five keyboards one after the 
other (as in Figure 2 [top]), you might no- 
tice that the last one played a little after the 
first. 

The MIDI Thru box will alleviate this 
problem by allowing you to connect your in: 
struments in a 'star' configuration, rather 
than a chain (see Figure 2 (bottom]). In this 
case, the delay caused by the optocouplers 
is the same for all instruments connected to 
the MIDI-thru ports. It doesn't accumulate, 
and therefore shouldn't be noticeable. 

The circuitry 
The Thru Box is a very simple device, 

really only a buffer that takes one input and 
provides four identical outputs. The MIDI 
standard uses a current loop system for the 

+5V 

I I . 
I I 

VVw .1' I 

I J CURRENTI 

TRANSMITTER 
LOOP L RECEIVER 

'Figure 1. The current loop system; the transmitter provides the loop current and is electrically isolated 

to obviate loops that can cause earth hum. 

OUT 

MASTER 
(SEQUENCER) 

MASTER 
(SEQUENCER) 

IN THRU IN THRU 

INSTRUMENT 
(1) 

OUT IN 

THRU 
BOX 

INSTRUMENT 
(2) 

IN THRU IN 

INSTRUMENT 
(3) 

IN INSTRUMENT 
(1) 

INSTRUMENT 1..11i 
(2) 

~7 IN INSTRUMENT 
(3) 

IN DRUM 
MACHINE 

DRUM 
MACHINE 

Figure 2. Setting up the Thru Box. Top Is the chained arrangement without the Thru Box in which delays occur in the instruments last in the chain. 

Underneath shows an arrangement with no chaining delays, each instrument receives the MIDI data at the same time. An instrument may be disabled by 

using the MIDI disable switch on the Thru Box. 
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WHEN GEOFF 
DOES A KIT 
HE DOES IT 
PROPERLY 

Geoff's policy is to do a few kits and do 
them well. Rather than bundle up bits 
and pieces for everything under the sun, 
Geoff takes a lot of trouble to get all the 
RIGHT parts for just a few projects. As a 
result you can be assured that there are 
no dubious substitutions and that all 
parts are prime spec. 

Also the projects are checked out 
before the kit is even considered. Both of 
this month's projects had mistakes in the 
original articles - in both cases the PCB 
layout was incorrect - and Geoff was the 
one who spotted the errors. 

AEM4600 
DUAL SPEED 

MODEM 
Geoff can't put this kit together fast 
enough. The queue started to form the 
moment the magazine came out. 

Features both 300/300 baud full 
duplex and 1200/75 baud half duplex 
operation so it's ideal for Viatel. All 
functions are selected with quality C&K 
toggle switches with four LEDs to 
indicate correct functioning. Interfacing 
is standard RS232 using a minimum of 
signal lines for "universal" interfacing. 

Geoff's kit comes complete with 
punched front panel (looks like a bought 
one!) and is just 

$ 159.00 

ETI 169 
LOW DISTORTION 

OSCILLATOR 
If you're checking out Hi Fi systems then 
an audio oscillator is a must. The trouble 
is that the average et-cheapo probably 
has a higher level of distortion than a $10 
transistor radio. So with /his kit there can 
be NO compromises. The distortion just 
has to be better than 0.001%. Covers the 
frequency range to 100kHz. Geoff has 
checked the whole thing through with 
Ian Thomas (including pointing out the 
track error on the pcb). 

Kit again includes a posh front panel 
and the top quality AB pot (available 
separately at $9.00). 

Complete kit $ 179.00 
WE DARENT COS5041 QUOTE PRICES - 
OUR STOCK 

40MHz DELAYED SWEEP 

LONG ENOUGH TO 
KEEP UP WITH 
THE DOLLAR!! 

TRUEE,RMS 

A 

91 

ONLY 
$225.00 

EDM 1346 

40MHz, 5mV/div (1mV x5 Mag) 
2OnS max sweep speed (x10 Mag) DOESNú LAST Built-in delay Ilne 
Variable Hold -Off and Trigger Lock 
12kV PDA bright clear display 
Includes 2 FREE Probes 

O 

ex tax 
($25& 75 inc tax) 

KIKUSUI R 

4' digits 8 functions Vdc, 
Vac, Adc, Aac, Ohms, Audible 
Continuity, Diode test, Data 
Hold 0.05% basic accuracy 

INTENSIL CHIPS IN STOCK 
ICL 7106 CPL 516.71 ICM 7170 IPG 518.52 
ICL 7107 CPL 16.71 1CM 7209 IPA 8.28 
ICL 7109 CPL 26.50 ICM 7211 IPL 2.28 
ICL 7129 CPL 38.32 ICM 7216 AIJI 49.39 
ICL 7135 CPI 26.50 ICM 7217 AIPI 18.23 
ICL 7136 CPL 16.71 ICM 7217 CIPI 18.23 
ICL 7611 DCPA 2.27 ICM 7218 GUI 16.75 
ICL 7660 CPA 4.92 ICM 7224 IPL 23.44 
ICL 7650 CPD 9.76 ICM 7224 AIPL 23.44 
ICL 8038 CC 9.55 ICM 7226 AIJL 66.20 
ICL 8211 CPA 3.95 ICM 7227 AIPI 23.44 
ICL 8212 CPA 3.95 ICM 7240 IJE 8.57 
ICL 8212 CTY 4.95 ICM 7250 IJE 8.57 
ICL 7663 BCPA 6.41 ICM 7555 IPA 1.68 
ICL 7665 BCPA 7.20 1CM 7556 IPO 2.96 
AM 7910 PC IM 6402 IPL 10.15 
World Modem 27.50 IT 1750 6.51 

EACH INC TAX 

8.30 to 5 Monday to Friday. 8.30 to 12 Sal 
Mail Orders add $3.00 to cover postal charges. 
Next day delivery in Sydney add $5.00. 
All prices INCLUDE sales tax. 
Tax exemption certificates accepted if line value 
exceeds $10.00. 

DC Vºnags 
Range 200mV, 2V, 20V, 20GV, 10000 
Resolution IOuV, 100uV, 1mV, 1001V, 100mV 
Accuracy 200mV-1000V=10.05%rdgrMgt) 
AC Voltage: (True RYAS, AC coupled 10% to 100% 01 range) 
Range 

Resolutan 
Accuracy 

200mV, 2V, 20V, 2000, 750V 
INN, 100uV, 1mV, lOrnV, 100mV 
200nV-200V 
@45Hr1KHt5 10.5%rdg r 204g11 
@1KHz -2KHz 211.2%rdg +30490 
@2KHz - 5KHz =15.0%rdg r 40dg0 
12000 @2KHz-5KHz not specdiadl 
750V @45111-1KHz=I1.0%rdgr20dgt1 

DC Current 

Range 2mA. 20mA, 200 ,A, 2A, 10A 
Resolution 100nA, 1uÁ, 10uÁ, 100u4, 1n 5 
Accuracy 2rnA - 200mA 210.3%rdg r 340 

2Á.10A t 10.75%3ág+30011 
AC Current: nrue RA15. AC coupled 10% to 10D% of range) 
Range 2mA, 20mA. 200rnA, 2A, 10A 
Re:Mutton 100nÁ, loA, IOuA, 100oA, 1mA 
Accuracy 2mA @45Hz- 400Hz 512.5%rdg + 20491) 

2OrnA - 200nrA 
@451-11 400113,:10.75%Mgr 20190 
@400Hz -1KHz 210.75%rdg r 30411 
2A10A 
@450-tz - 500Hz 2111%rdg 203911 

Resistance 

Range 

Resaurion 
Accuracy 

2000, 250, 2050, 20050, 290, 204.40 
0.010, 0.10, 10, 100, 10003 150 
2000210.2%rdgr5dgtr0.0101 
250-20050210.1%rdgr34011 
2140 t 10.15%rdg r 36g11 

20140 210.5%rdg .340 

GEOFF WOOD ELECTRONICS PTY LTD 
,---1-.1.""::,;_-"1. Incorporated in N.S.W. 

656A Darling St, Rozelle 2039 
l (One door from National Street) 

Tel E`% 810 6845 bankcord 
$10.00 minimum 

specialising in electronic components for the professional and hobbyist. 
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o 

ETI READER SERVICE 121 



PToP9dt COg 

data transfer so that it is relatively immune 
to noise that could otherwise find its way on 
to the data lines, but MIDI Spec 1.0 limits 
the length of the connecting leads to 15 
metres. 

The incoming data is converted to a 
standard TTL level by the 6N138 opto - 
coupler. This is buffered by the 7404 TTL 
hex inverter and converted to a current 
drive, presented at each MIDI -out socket. 
Four outputs are provided but this number 
may be increased simply by adding more 
of the inverter sections and connecting 
their inputs to the optocoupler output. 

One inverter and an LED are used to 
provide the unit with a visual indication of 
incoming MIDI data. 

The power supply is fed from a 9 V plug - 
pack, filtered and regulated to give a 5 V 
supply. An LED is placed at the output of 
the regulator to give indication that power is 
being applied to the unit. 

al! 

t 
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Construction 
All the components are contained on a 

small pc board. Begin by placing all the 
resistors and capacitors on the board taking 
care to orient the electrolytic capacitor cor- 
rectly. Next, mount all the integrated cir- 
cuits, again checking the orientation against 
the component overlay. 

When you are sure that they are all in the 
right place start wielding the soldering iron. 
Since all the resistors are the same value 
there should be no problems here. Wire up 
the LEDs with flying leads. The long lead 
on the LED denotes the anode so be careful 
that you have them the right way around 
when wiring them up. 

All that is needed now is to connect the 
power input and the MIDI sockets to the 
board. It is essential that you wire them ex- 
actly as shown or the unit will fail to func- 
tion. The pin numbers of the DIN plugs are 
usually found on the plugs themselves. If 
not refer to the diagram. 

When you have triple checked the wiring 
connect the plugpack and confirm operation 

of the power LED, then connect a MIDI 
keyboard to the MIDI -in jack on the Thru 
Box from the MIDI -out. Playing notes on 
the keyboard should cause the MIDI -in 
LED to light; if it doesn't power down and 
check all your wiring particularly to the 
LEDs. 

Optional extras 
If you wish to have more outputs, all you 

need to do is get another hoard and build 
the hex inverting section leaving out the 
power supply and the MIDI -in indicator 
and then connect up as shown. 

Switchable outputs can be connected to 
the unit to disable the MIDI to a particular 
instrument. This practice of switching the 
data lines can cause problems particularly if 
you switch while playing which may cause 
notes to hang on because no MIDI note off 
info is received after the switch is turned 
off. Similarly some sequencers or drum 
machines are constantly outputting infor- 
mation on the MIDI bus and can be upset 
by having the connection broken. 

HOW IT WORKS - ETI-1609 

MIDI information Is applied to the input sock- 
et. A current loop Is formed by the diode in 
the optocoupler sitting In parallel with the 
Input pins. Diode, D1, guards against reverse 
polarity. 

Output from the optocoupler is taken by an 
inverter at the beginning of the output chain. 
Since the 74LSO4 Is a TTL device up to eight 
inverters can be driven by the one output 
while still remaining within TTL rules. Provi- 
sion has been made for four outputs on this 
board, although more could be added very 
simply In parallel. 

The output current loop is provided via the 
220 ohm resistor to pin 4 of the four output 
sockets, thence through the device hanging 
off the output and finally back in pin 5 of the 
Thru Box outputs. The state of the output 
butters dictates whether current will flow. 

To provide an Indication of whether the 
MIDI Input is being exercised, one of the In- 
verters on IC1 is used to drive LED2. This will 
light whenever pin 12 of IC1 goes high. LED1 
Is taken from the output of the 7805 so it pro- 
vides a power on indicator. D2 functions to 
protect the regulator IC3 against Incorrect 
polarity on the connection, which needs to be 
a 9 Vdc. 

PARTS LIST - ETI-609 

Resistors all 1 W, 5% 
R1.8 220R 
R9 100R 

Capacitors 
Cl 22Oµ, 25 V electro 
C2 220n greencap 

Semiconductors 
D1,2 1N914 
IC1 74304 
IC2 6N138 
IC3 7805 
LED1 red 3 mm 
LED2 green 3 mm 

Miscellaneous 
5 x 5 -pin DIN plugs; 1 socket for piugpack; 1 9 V 
plugpack; 4 SPST mini switches; small zippy box 
(310 x 182 x 105 mm). 

Price estimate: $29.50 

1 

P I 

O + 
WE 

R 

ON + OFF 

2 

éti 

3 

ON + OFF ON + OFF 

4 

ON + OFF 

ETI-609 MIDI THRU BOX 

D 

N 

54 - ETI March 1986 



SKI 

o- 

+5V 

R2 
220R 

D1 

SK2 

D2 

1114 

C1 
22Oµ 

25V 

R1 

220R 

IN 

For a guide to 
components and kits 
for projects, see 
SHOPAROUND 
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1986 SECONDARY SCHOOLS 

GET YOUR SCHOOL INVOLVED. YOU CAN 
HELP IMPROVE THE LEVEL, OF AWARENESS 

AND UNDERSTANDING OF ELECTRONICS 
TECHNOLOGY AND WIN GREAT PRIZES FOR 

YOUR SCHOOL AT THE SAME TIME. 

To enter you will need to form a group at 
your school to build and possibly design an 
electronics project. The winning school 
entries will be judged on the way students 
were involved in the theoretical and practical 
aspects of the competition. The only 
limitation on the design is that the published 
cost of its component parts should be less 

than $100. 
To help schools get tutorial or financial 

assistance from local companies, Electronics 
Today will ensure any company's assistance 
is advertised in a special schools page in the 
magazine. Schools that let us know about the 
progress of their electronics group will also 
be written up in the magazine. 

Where possible the students should be 
involved at a circuit design level, but the 
competition will be judged in a way which 
will not penalise schools that do not have the 
required electronics design skills. To help 
these schools, Electronics Today will publish 
a number of project designs which can be 
used to enter the competition. 

A complete copy of the competition rules 
and objectives will be made available to any 
school that registers its interest in the 
competition. Just by registering you have a 

chance of winning electronics products for 
use by your school. Copies of the rules have 
also been sent to either the principal or 
science teacher at your school. 

GREAT PRIZES FOR YOUR 
SCHOOL 
$2000 WORTH OF ELECTRONICS FROM 
DICK SMITH ELECTRONICS! The winning 
school will get $2000 worth of electronics for 
its lab. This would make a great start to an 
electronics lab or help equip an existing one. 
25 SOLDERING IRONS FROM SCOPE! The 
first 25 schools to submit registration forms 
and then go on to complete the competition 
will get a soldering iron worth nearly $30 
from the leading Australian soldering tools 
manufacturer, Scope. 
15 JUMBO COMPONENTS BAGS FROM 
DICK SMITH ELECTRONICS! The first 15 
schools to enter the competition, whether 
they complete the competition or not, will 
win a jumbo bag of components with a retail 
value of at least $75. At your first electronics 
group meeting you can learn how to identify 
common components. 
MORE PRIZES THROUGHOUT THE YEAR! 
Electronics Today will invite other electronics 
suppliers to join in and offer other great 
prizes. 

HOW TO ENTER 
Schools should register their interest as soon 
as possible so we can keep them up to date - they will also have a chance to win 
electronics products just by registering. 
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ELECTRONICS COMPETITION 

sponsored by 
Electronics Today 
Dick Smith Electronics 
Scope 

_ 

r 
Registering brings no obligation on the 
school, but it allows us to supply free support 
material and to keep you up to date. 

Entrants are required to submit a written 
report and hardware by August, 1986. Full 
details are available when you register. There 
will be one national winner and a finalist 
from each State or Territory. The judging 
panel will include members of the Australian 
Science Teachers Association, other science 
teachers, representatives of Electronics Today 
and Dick Smith Electronics. Electronics 
Today will have the responsibility of ensuring 
the fairness of the competition. 
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REGISTRATION FORM 
COMPLETE AND SEND TO "SECONDARY SCHOOLS 

COMPETITION", ELECTRONICS TODAY INTERNATIONAL, 
PO BOX 227, WATERLOO, NSW 2017. 

SCHOOL 

ADDRESS 

GROUP LEADER'S NAME 

SCIENCE TEACHER'S NAME 

DOES YOUR SCHOOL ALREADY HAVE AN ELECTRONICS 

GROUP OR COURSE? 

J 
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SIMPLE 
FORTH CONTROLLER 

BOARD 
This 65F12 system is designed as a minimum controller 
board. It can be used as a target for the Forth computer 

described in May 1985 or can be programmed directly using 
the extended 6502 instruction set. 

REGULAR READERS OF ETI will 
remember the ETI-694 Forth computer 
published in May 1985, and the ETI-696 ex- 
tension card and disk drive from December 
1985. The latest of our Forth projects is a 

controller board. In fact this is probably the 
key project of the entire series, because it 
utilises Forth in the optimum way, in con- 
trolling equipment in the external world. 

As before, the resident micro is the 
65F12, which consists of a 6502 with some 
user RAM and Forth in ROM. The board 
also contains up to 8K of RAM and ROM, a 

watchdog timer, RS232 serial link and 
provision for battery back-up. 

David Jenkinson 

To reduce cost, an initial design con- 
straint was to keep this a minimal system, 
but at the same time allow for additional 
system expansion boards. A look at the 
parts list will show that only seven ICs have 
been used, allowing a board size of only 
140 mm by 86 mm. Connectors J2 and J5 
have all the necessary signals for additional 
boards. Functions such as analogue I/O, 
and bank -switched memory can be added 
later. 

This article will not contain a complete 
description of Forth, or indeed, even of the 
Energy Control system. If you want to get 
to know Forth we suggest you consult Start - 

8K ROM 
(2764) JUMPERS 

JB3 2-3 
52000 JB6 2-3 

J88 1-2 
8K RAM JB9 2-3 
(6264) 

$0000 

8K ROM/8K RAM 

53000 

$2000 

$1000 

$0000 
2K RAM(6116) 

4K ROM/2K RAM 

JUMPERS 
JB3 
JB6 
JB8 
JB9 

2-3 
1-2 
2-3 
1-2 

Figure 1. Example memory configuration table. 

ing Forth by Leo Brodie ($25), or Forth 
Programming by Leo Scanlan ($24.25). 
Both are available through ETI book sales. 
(See the advertisement pages 98, 99.) For a 

better understanding of how these Forth 
boards work in practice, you should consult 
the relevant articles in ETI, and obtain a 

copy of the RSC Forth user's manual avail- 
able from Energy Control. Incidentally, the 
Queensland Institute of Technology teaches 
Forth quite extensively. 

Construction 
The double sided pc board from Energy 

Control is silk screened to proper profes- 
sional quality. However, it is still a good 

,idea to check it thoroughly before you begin 
construction. When you are happy with it, 
proceed to load the board in the usual way. 
Place the resistors, IC sockets, and pin 
headers in their correct positions and solder 
home. Notice that the 65F12 comes in a 64 - 
pin package, with its pins in a staggered 
configuration, so a conventional socket 
won't work. Also note, one of the pin head- 
ers needs surgery, to break it into a 40 -pin 
section and 4 -pin section, (JB3). 

Next, insert the capacitors. Notice that 
one of these is tantalum, so its polarity is 

important. On most brands a small `+' sign 
is visible just above the appropriate leg. The 
other polarised component is the diode. 
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The project won't work if you get it wrong! 
Next, install the transistors, and slip the 

chips into their sockets. Be careful, once 
again, to get polarity correct. Also notice 
that the processor is an NMOS device, so 
take special care of it. Don't remove it from 
the foil until absolutely necessary. In fact, 
it's good practice not to even touch these 
devices until you need them. 

At this stage, go over your work careful- 
ly, making sure that your soldering is up to 
scratch and all components are where they 
should be. A bit of time spent at this stage 
will save a mountain of tears and frustration 
later. 

When you're happy with this, install the 
batteries, then the jumpers as required and 
hook it up. Now you should be ready to test 
it. 

Testing the board 
A convenient way of checking the board 

is to configure the jumpers for 8K memory 
chips (see Figure 1) using the Rockwell 
65FR1P development ROM in the 106 
socket. If a terminal is connected to the 
serial port, the system will look like an 
RSC-Forth development system. See under 
the heading 'Using the serial port' for the 
correct protocols. 

If the watchdog timer is connected the 
system will display RSC-Forth as normal, 

but after a five second delay the message 
will reappear. This occurs because at 
power -on, the non-maskable interrupt vec- 
tor (NMI) is set to point to the system reset 
routine. (So when an NMI occurs the sys- 
tem resets.) 

If you do not have a development ROM 
things become a bit tedious. There is a 
micro -monitor in the 65F12 chip which can 
be accessed by typing CNTL R ($12) from 
the terminal. A > prompt indicates the 
micro -monitor is operational. Details of 
how to use this monitor can be obtained 
from the RSC-Forth user's manual available 
from Energy Control. 

Memory configuration 
One limitation of the RSC-Forth devel- 

opment board is that Forth code cannot be 
generated to reside in the upper SK of ex- 
ternal memory. If you wish to use the full 
8K ROM space, 6502 machine code will 
have to be used. 

The normal configuration to run Forth 
target -code is 4K RAM and 4K ROM. Not 
all applications require RAM. In these 
cases just the 4K ROM need be inserted. 
4K may not sound like much but let me as- 
sure you, 4K of headerless Forth is a for of 
code. The 65F12 kernel already contains the 
Forth primitives so all your code must pro- 
vide is a series of jumps to existing Forth 

words. Several possible memory configura- 
tions are shown in Figure 1. 

If the processor is running at 2 MHz (4 
meg crystal), the multiplexed data and ad- 
dress bus structure requires fast memory de- 
vices. It is essential that you use ROMs with 
an access time of at most 250 ns. If the pro- 
cess is run at 1 MHz (2 meg crystal), slower 
memory may he used. It/ may be difficult to 
obtain 2K or 4K chips with 250 ns access 
time. 250 ns 8K EPROMs (2764) are read- 
ily available. If 8K chips are used in the 4K 
configuration, it is the top 4K of the ROM 
that will be addressed. 

Battery backup 
The board has provision for backup of the 

RAM in 1C7 and the 192 bytes of internal 
RAM in the 65F12. Jumpers, JB5 and JB1, 
may be used to select either +5 volts or 
Vbatt. If the battery backup circuitry is not 
installed, leave the jumpers in the +5 volt 
position. 1134 on the ROM socket was in- 
cluded for possible future expansion and 
should be left in the +5 volt position. 

Using the watchdog timer 
The concept of a watchdog may be unfa- 

miliar to many readers. However, it is a 

technique frequently used by industry. If a 

processor is running continuously there is 
some probability that noise on the system 
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will eventually cause the program to fail. 
For example, if a JMP instruction is execut- 
ing and noise corrupts the jump address, the 
program may leap off to some undefined 
location. The watchdog is a retriggerable 
monostable that must be reset periodically 
by the program. If control is lost for some 
reason the watchdog will time-out and initi- 
ate an NMI sequence. This can be used to 
re -initialise the program. On this system the 
watchdog is triggered by pulsing bit 1 of 
port A on the 65F12. The following Forth - 
assembler word should do the trick. 

CODE DOG PA 1 RMB, PA 1 SMB, NEXT 
JMP, END -CODE 

Using the serial port 
The serial port uses three -wire RS232 

serial communication with default parame- 
ters of 2400 baud, seven data -bits, two stop - 
bits and no parity. 

Jumpers are provided to allow operation 
from either +12 V/-12 V or +5 V/0 V 
levels. It is recommended that +12/-12 be 
used, as the output will then be within true 
RS232 standards. Some devices will operate 
from +5/0 V levels but there are no guaran- 
tees. 

Developing software 
When starting from either a warm or cold 

reset, the 65F12 examines memory at every 
1K boundary for $A55A bit pattern. This 
pattern indicates an auto -start ROM is in- 
stalled. The following two bytes must point 
to the parameter field of the Forth word to 
be executed on reset. 

PARTS LIST - ETI-697 

Resistors all Y4 W, 5% 
R1 47k 
R2,4,10 100k 
R3 10k 
R5,6 4k7 
R7 2k7 
R8,9 1k 

R11 10M 
R12 220R 

Capacitors 
Cl 100 nF greencap 
C2 10 µF tantalum 
C3 68 µF tantalum 
C4 not required 
C5,6 15 pF 
C7-14 100 nF ceramic 

Semiconductors 
D1 IN914 
01,5 BC108,BC548 
Q2-4 BC179 
IC1 LM393 
IC2 74LS123 
IC3 65F12AQ 2 MHz part' 
IC4 74LS139 
IC5 74LS373 
IC6 2764, 2732, 2716 (250NS) 
IC7 6264, 6116 

Miscellaneous 
XTAL1 4 MHz 
JB2 2 -pin jumper 
JB1, JB3-JB11 3 -pin jumper 

pc board'; Quip socket'. 3 x 1.2 V nicad 
batteries; 2 x 50 -pin header. 

Price estimate: $105 

'Available from Energy Control, 73 Eric St, 

Goodna, Old 4300. (07)288-2455. See special 
offer page 64. 

HOW IT WORKS - ETI-697 

The 65F12 uses several of Its porta (PC and 
PD) to address external devices. An external 
16K of address space is available, with data 
and the eight least -significant address bits 
being multiplexed. IC5 Is an 8 -bit latch that 
demultlplexes AO -A8 under control of the 
EMS signal (IC3 pin 32). IC4 provides decod- 
ing for the ROM (IC6), RAM (IC7), and an ex- 
ternal device select signal EXT IC2a provides 
a reset signal to the processor while IC2b 
provides the watchdog function. The time-out 
period for the watchdog is determined by R4 
and C3. The actual time Is not critical and 
with the values given should be approxi- 
mately five seconds. 

RS232 RXD Is inverted by 01 to provide a 

TTL compatible signal. D1 clamps the nega- 
tive excursions of the Input signal. RS232 
TXD is provided by IC1, which is a compara- 
tor. The switching threshold is determined by 
R8 and R9. R7 Is necessary as the output 
stage is open -collector. 

The battery -backup circuitry is based on 
the simplified circuit shown In Figure 3. The 
disadvantage of this circuit is the 7 volt drop 
across each diode. This is of some signifi- 
cance when only 3.6 volts are available from 
the nicads. To overcome this problem tran- 
sistors were used. 05 turns on 04, when the 
5 volt supply is present, and the nicads 
charge through R12. When supply is discon- 
nected Vbatt is supplied from the nicads 
through Q2 and 03. A Darlington -pair was 
used here to minimise base current and 
hence power dissipation In R11. R6 is pro- 
vided on the RAM socket to pull up CS during 
battery backup. if this is not provided the 
RAM will not operate in power down mode, 
and current will be excessive. 
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components and kits 
for projects, see 
SHOPAROUND 
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$1000 

HH 

LL 

A5 

5A 

HHLL = PFA OF 
WORK TO EXECUTE 
(SEE RSC - FORTH 
MANUAL FOR 
DETAILS) 

For execution of a machine code program 
the following bytes must be present (assum- 
ing an 8K ROM from $2000 to $3FFF). 

$2000 

AA 

BB 

20 

06 

20 

04 

A5 

5A 

AABB = ENTRY 
POINT OF ROUTINE 

In a following article I will look at some 
software examples and show how the RSC- 
Forth development system may be used to 
program ROMs in Forth. 

GND GND 
D7 D6 
D5 D4 
03 02 
01 DO 

GND GND 
Al2 All 
A10 A9 

A8 A7 
A6 A5 
A4 0 A3 
A2 O Al 
A0 O GND 

GND O GND 
+5V0 +5V 

RAM SELE T RAM DISABLE 
RO 02 

GND O EXf 
RESET O GND 

17Y1!O GND 
A0 O A1 

A2 O A3 
A4 O A5 

Vox!". 0 VemT 
GND O 0, GND 

J5 TOP VIEW 

1 

GND 
PB7 
PBS 
PB3 
PB1 
PG7 
PG5 
PG3 
PG1 

ONO 
+5V0 

PF7 :0 
PF5_0 
PF3 
PF1 
PE7 
PE510 
PE3 
PEI 

+5 V 

IGND 
PB6 
PB4 
P82 
P80 
PG6 

O PG4 
a PG2 
O PGO 

ONO 
+5 V 
PF6 
PF4 
PF2 
PFO 
PEG 
PE4 
PE2 
PEO 
+5 V 

J2 TOP VIEW 

1 3 

RXD TXD 
GND GND 

J3 TOP VIEW 

Figure 2. Socket numbers. 

TECHNICAL AUTHORS 
ATTENTION! 

HAVE YOU WRITTEN what you believe is the best ever book on computers 
or any other developing electronic field? Or on electronic theory or practice? Or 
consumer electronics? If so, you're no doubt eager to see your work published 
as soon as possible. 

As well as publishing an exciting range of electronics and general monthly 
magazines, The Federal Publishing Company also produces technical books and 
consumer oriented, electronic specials. 

We have the resources to edit, typeset, layout, assemble and print - all at our 
Sydney head office. We also distribute and market internationally with emphasis 
on the Australian and New Zealand markets. 

Why not send your manuscript to us for an obligation -free evaluation and allow 
us to make you a proposal for publishing and distribution? 

Interested? Send a copy of your typescript to: 

Jake Kennedy, Editor 
Electronics Group Special Publications 

The Federal Publishing Company, 
140 Joynton Ave, 

Waterloo 2017 NSW 
(No manuscript, but just an idea for an electronics -related book, reference or text? We want to hear 
from you, too! Ring Jake Kennedy on (02) 663-9999 to discuss turning that idea into an 
accomplishment.) 
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Excellence in design deserves 
excellence in packaging 

................., ,,..,,.....:,.... .. .............. 

r/ i 

When you're developing electronic 
systems you need packaging that is 
functional and flexible. Packaging that 
will aesthetically complement your 
design effort. Associated Controls range 
of Elmaset products offer you just that. 

For small, self contained products 
you can't go past our extensive range of 
attractive free standing cases. Whether 
you require a single, one-off case or 
production quantities your exact needs 
can be met in standard or customised 
multi -colour configurations. 

Where systems demand multiple 
plug-in PC boards our 2000 Series 
provides the widest number of 
configurations available. Subracks can 
be open or enclosed, and your choice of 
size and setup is practically endless. 
Whether you need EUROCARD 
standard connectability or prefer some 
other special arrangement you will find 
a 2000 system to fit your needs. 

Multiple subrack systems are catered 
for by our 19 inch rack cabinets. These 
are beautifully styled to present your 
equipment in a decor enhancing, 
professional manner. Many options are 
available including solid or transparent 
doors or fixed panels. All the options 
you would expect of a professional 
system are there. 

Your products and designs represent 
considerable effort on your part. Now 
you can present them in packaging that 
complements that effort. With Elmaset 
you get all the flexibility and adaptability 
that you will ever need. 

Call us today for the full range of 
catalogues and put excellence in your 
packaging and equipment presentation. 

i444the,z4edCohuaFt 
In Sydney Call: Dorothy or Shirley on (02) 709 5700 

In Melbourne: Jenifer or Sandra on (03) 561 2966 

ETI READER SERVICE 135 



UHFNHF/FM ANTENNA 
AMPLIFIER AND 2 WAY 
SPLUTTER. 
Covers all Australian t frequencies. 
Suitable for use in houses, 
caravans, boats etc. 

1 a 75 ohm input, 
2 a 75 ohm output. 
Gain 2 e fide. 
Maximum output 2 a 96dBuV. 

C4.1.15041 $39.95 

UHFNHF MAST HEAD 
AMPLIFIER 
SPECIFICATIONS. 
Gain: 40.160MHz 3000 

(refection 7 548 at 94MHz) 
170.230MHz 4048 
470 - 900MHz 1548 

Max Output: 10048 uF V 
Noise Figure: VHF 6.500 UHF 748 
Input Impedance: VHF (75,300 dm) 

UHF (75100 ohm) 
Output Impedance: 75 ohm 
Power Supply: 12V DC 100mA 

Cat. 115046 S89.95 

UHFNHF CONVERTER 
SPECIFICATIONS: 
Input (Chnnl 36): 75 ohm x 1. 

Output (Channel 1,3,4): 75 ohm a 1 

Gain: 120B. 
Power Supply: AC adapter 240V AC, 

50Hz/12V DC, 100mA, DC Plug. 

Cat. 115051 589.95 

1) 

TV INTERFERENCE 
FILTER 
Cuts CBRram signals interference. 

Cat. L11048 55.95 

OUTDOOR ANTENNA 
DIPLEXER 

Cat. L11044 $14.95 

UHF TO VHF TUNEABLE 
DOWN CONVERTER 
Suns all TV's and allows VHF sets to 
watch and listen to SOS Channel 28 

Has built In amplifier to ensure no 
signal loss. 
Tuneable UHF band 4/5 to VHF 
channel 1. 
power supply 12V DC 100mA 
(included). 
Allows N without UHF to recieve 
on -air UHF signal or use VCR. 
Video Game, Computer, etc. 

Cat. 115021 599 

10rdB IN -UNE COAXIAL 
AMPLIFIER 
Reduces loss hom splatters and long 
cable runs Suitable tot use with 
antennas, coaxial feed lines and 
VCR's NC adaptor included. 
SPECIFICATIONS: 
Frequency Range: 5-900MHz 
Gain: 10dB 
Power Requirements: 12V NC 

Adaptor (included) 
Input Impedance: 75 ohm 
Output Impedance: 75 ohm 
Cat 115043 $44.95 

METEX 3530 
MULTIMETER 
This instrument is a compact, 
rugged, battery operated, nand held 
3 digit mulumeter for measuring 
DC and AC voltage, DC and AC 
corre,, Resistance and Diode. 
Capacitance, Transistor hFE and 
Continuity Test. The Dual -slope A -D 
Convener uses C-MOS technology 
for auto -zeroing. polarity selection 
and over -range Indication. Full 
overload is provided. It Is an ideal 
instrument for use in the held, 
laboratory, workshop, hobby and 
home applications. 
Features .. 

Push-button ONOFF power watch 
Single 30 position easy to use 
rotary switch for FUNCTION and 
RANGE selection. 
12" high contrast LCO, 
Automatic over -range Indication 
with the "1" displayed. 
Automatic polarity Indication on 
DC ranges. 
All ranges fully protected plus 
AutomatiC "ZERO" of all ranges 
wmiotit short groat except 200 ohm 
Range which shows "000 or 001'. 
High Surge Voltage protection 
15KV3 KV. 
Capacitance measurements to 1 pF 
Diode testing with 1 mA fixed 
current. 
Audible Conbnuty Test 
Transistor hFE Test. 

SPECIFICATIONS 
Maximum Display: 1999 counts 
31/2 digit type with automatic 
polarity indication. 
Indication Method: LCD display. 
Measuring Method: Dual -slope m 

A -D converter system. 
Over -range Indication: "1" Figure 
only in the display. 
Temperature Ranges: Operating 
0C to +40C 
Power Supply: one 9 von battery 
(006P or FC-1 type of equivaienl) 

Cat. 091540 $129 

roja 
MIDRANGE HORNS 
Use these quality, all metal. Pen 
tweeters lot great top end sound in 

your band speakers, disco sound 
system. etc, Rated at 30 watts RMS, 
in a system they well handle over 
100 watts RMS. 
Two sizes to choose hem: 
Size: 4-0 1012" 
Impedance: 8 ohms 
Rating: 30 watts RMS 
Response: 1.5kHz 14 kHz 
Dlmenalons: 102 a 267 a 177mm 

Cal. 092082 549.95 

Size: 3'x r 
Impedance: 8 ohms 
Rating: 30 watts RMS 
Response: 2kHz-15 kill 
Dimensions: 760177 145mm 
Cal. C92084 $29.95 

Dealers, OEM's, etc., phone 
(03) 543 166 ter wholesale prices. 

/ 
- 1 

VOLTAGE REGULATORS 
BARGAINS 
Descrlpton 1A 10+ 
LM309KC 51.80 $1.60 
7805KC $1.80 $1.60 
7812KC $1.80 $1.60 
78H05KC 5V 5A $7.80 $6.95 
78Ht2KC 12V SA . 57.80 $6.95 

.1.1e - 
9 
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UNIVERSAL BATTERY 
CHARGER AND TESTER 
Save money on expensive batteries 
wall this universal battery charger. 
Features include meter tester, and 
provisions for 0, C, AA, AAA. N, 
button and cell batteries, 9V and 6V 
(square types). Comes complete 
with detailed instructions 
Cat M23533 $27.95 

i 
a 

ECONOMY ROTARY 
SWITCHES 
Cat. No. Description Price 

S13021 1 poi 2.12 pos. $1.95 
S13022 2po12-6p05 $1.95 
S13033 4pol23pos- $1.95 
$13035 3po12-epos $1.95 

_ 
NEW TTL MONITORS 
Fantastic resolution? Entoy a cusp, 
sharp image with these new Rnron 
TTL moriaoesl IBM' compatible, 
green display, swivel and till base 

Cat. X14510 $265 

IC STORAGE CASE 
Electro static charge proof plastic 
IC case with conductive sponge. 
Dimensions: 75 5 130 a 19mm. 

Cat H10095 $7.95 

APPLE* COMPATIBLE 
SLIMUNE DISK DRIVE 
Japanese Chinon mechanism. 
compatible with 2E and 2 plus.. 

Cat. X19901 Normally $225 
NOW $195 

(*Apple is a re9ietard vade man ) 

PUSHBUTTON 
DIALLERS 

Tired of old fashion dialling and 
6p dialling engaged numbers? 
These convenient push button 
diallers include last number rectal 
(up to 16 digits) and instructions for 

an easy changeover. 

Cat. A12030 $19.95 

2,50°5 
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COMPUTER PAPER 
Quality paper at a low pncet 2.500 
.heats of 11 x912",60gsm bond 
paper. 
Cat. C21001 

SUPERBTEC 
180 C.P.S. PRINTER 
Epson FX80 compatible, standard 
80 column dot matrix. Near Letter 
Ouiaity mode, and 3K buffer! 

Cat. C20020 Only $499 

SUPER HORN TWEETER 
Requires no Crossover and 
handles up to 190991 
SensIMIp: 100dB/0.5in 
Frequency Response:3kHz- 
30kHz 
Impedance: 8 OHMS 
Size 96mm diameter 

Cat. C/2102 normally $17.95 

On Special at $14.95 

/""" 

SUPER HORN 
Wide dispersion tweeter, 
handles up to 100W. 
Sensdwny. 105dB/0.5m 
Frequency Response: 3kHz- 
30kHz 
Impedance:8 OHMS 
Size: 145a54mm 

Cat C12103 normally 517.95 
On Special at $14.95 

COMPUTER LEADS 
We have a wide range of computer 
leads available. all at law prices) 

APPLE 
Apple II, Ile. II+, with parallel 
interlace card 
Dual 10 pin (20 contacts) 
connector to Centronics 36 pin plug 
Length 2.4 metres 

Cat. P19025 529.95 

IBM 
IBM PC, XT, and look akkes with 
25pt D" plug on computer end 
to Centronics 36 pit plug on 
Winter and 
Length 2.1 metres 

Cat. P19029 $44.95 

TANDY 
For models l02/16/16B/2000, 
with dual 17 pin lemale on 
computer end to Centronics 36 pin 
plug on printer end (Equivalent to 
261323) 

Length 2.4 metres 
Cat P19027 $34,95 

For models 1/111/4/4P, with 34 pin 
e connector on computer end 

to entronics 36 pin plug on the 
printer end lBM to 26-1101) 

Lergtin 2.4 metres 
Cat P19026 $34.95 

1 
HORN SIREN 
12V DC, 8W 
Cat. C12012 1.9 

$44.95 

51/4" FLOPPY DISK 
SPECIALSI 
XIDEX 1-9 10+ 
S/S D/D $31.00 $29.00 
Cat C12401 
D/S D/D $38.95 $36.50 
Cat C12410 
VERBATIM DATALIFE 
SIS D/D $27.95 526.95 
Cat. C12501 
D/SD/D $39.95 $37.95 
Cat. C12504 
VERBATIM VALUUFE 
S/SD/D $24.95 $22.95 
Cal C12421 
US D/D $31.95 $29.95 
Cat. C12425 

31/2" DISK SPECIALS 
Verbatim S/S Cat.C12372 $75 
Xidex S/S CatC12600 $65 
Xidex D/S CaLC12602 $89 - 

IBM 
COATIBLES 
from $1,095!* 

Incredible deals to Lull everyone 
Including our special package 
deals! 
"2566 RAM,1 drive and printer port 

10+ ! 
$14.95 513.95 

REPLACEMENT 
KEYBOARDS 

For Apple 
42 single key BASIC command 
One chip custom design encoder 
Made by ALPS, Me lime, 
10 million operations 
Dimension: L340x W 1100H42mm - Cat K12010 $79.50 

RITRON KEYLESS 
CAR ALARM 
The first shipment sold out 
Immediately to the trade. They didn't 
reach our own retail stores) 

Activated and disarmed by 
ignition key,so you never forget 
to turn bon. 
Mulbtunction, built in siren or 
external siren, cat signal horn 
output. 
Easy lo install, no door 
switch required 
Automatic reset after 60 
seconds 
(avows noose poauton) 
Special sensor protects Stereo 
or CO. 
12V DC 

Cal. S15054 Normally $39.95 
NOW $29.95 

.9 

RITRON 19" RACK CASE 
Tremendous Value! Dimensions 
4801 W 1 o 134(H) a 250(D)mm 
Cat. H10415 Normally $44 95 

SPECIAL PRICE $39.95 

JIFFY BOXES 
Plastic boxes witn aluminium tops, 
and available in lour sizes. Very 
popular for protects and very 
eccoriomical? 
H10101 150.90.50min 
H10102 195e113a60mm 
H10103 130.68x41 mm 
H10105 83.54.28mm 
H10110 120.65.38mm 
H10112 120.65.38mm 
(Metal top) 

5 3.25 
5 4.50 
5 2.75 
$ 1.95 
5 2.95 
$ 2.95 

For Apple 
aS built in function keys, BASIC 
and CP/M command. 
45 user defined keys 
Bum -m shin lock 
Made by ALPS, life time, 
10 minion operations 
Dimension: L340cW 130eH42mm 

Cat. K12012 $99.00 

CORDLESS 
RECHARGEABLE 
SOLDERING IRON 

Buih in sonar point Mluminaton 
Easy replacement of solder tip 
Protective stand which also 
!unctions as charging unit 
Sponge pad enact, to slant 
Plug pack power adaptor 
Includes Nicad battery 
InsiruChion manual 
12 months warranty 

Cat. T12480 559.95 

APPLE JOYSTICKS 
Ideal for games or word processing 
Fits most 6502 -compatible' 
computers 

Cat. C14200 $34.95 

ARLEC F.M. AUTOMATIC 
INTERCOM 
Perfect for home, office, shop, farm. 
factory, front door security, granny 
flat, etc. 
FEATURES: 

FM circuitry for cusp clear sound 
Wireless installation. Simply plug 
St and talk 
Fully automatic: selects "transmit" 
and -redeye functions 
automatically without manual 
Switchktg. 
Conoensor microphone with high 
sensitivity. 
Call signal. 
Power oNott indicator. 
Tranmming indicator tamp lights 
when you speak 
2 channels Allows you tO talk to 
one particular reciever in 13 or 
4 unit system 
Transmit lock switch - suitable for 
continuous monitory or nurser or 
Childs sick room. 
Combined on/off and volume 
control switch. 
Desk or wall mounting 
12 months guarantee. 

Cat. 599 

MAGNETIC BULK 
ERASER 
The best and What the quickest way 
to erase tapes cassettes and 
computer disks' Reduces rtase 
levels below recorders own erase 
head level. ONOt switch located in 
handle 240V AC operation 
Cat C14950 529.50 

RAINBOW CABLE 
Suitable for IDC connectors, 
Cat.No. orecrlpfton t e 

W12714 28AWG14W 1. 
W12716 28AWG16W 
W12720 28AWG20W 
W12726 28AWG26W 
W12734 28AWG34W 
W12740 28AWG40W 

CENTRE RETURN 
JOYSTICK 
Features 2:150K pots, long snap 
40mm with 25mm control ball. 
Bonus adjustable offset feature on 
pots 
Cal X156371.9 10+ 

$9.95 $8.95 

is 
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HOOK UP WIRE 
Cat. NO. Description 
W11251 13/.12 TND BLK 
W11252 13/.12 TLD BROWN 
W11253 13512 TLD ORANGE 
W 11254 13/.12 TLD YELLOW 
W11255 13/.12 TLD GREEN 
Alt 1256 13/.12 110 BLUE 
Wit25713/.12 TLD WHITE 

PRICES PER 100 METRE ROLL 
1.9 10+ 
$5.95 55.00 

W1126014/20 RED 
1911261 14/ 20 BLACK 
0/11265 14/ 20 BLUE 
W11268 141 20 WHITE 
PRICES PER 10O METRE ROLL 

1.9 101 

$12.00 510.00 

W11270 24120 RED 
WI 1272 24120 BLACK 
W 11274 24I 20 GREEN 

PRICES PER 100 METRE ROLL 

sí4.00 512.00 0 

W112B0321.2 BROWN 
W11282 32, 2 BLUE 

PRICES PER 100 METRE ROLL 
1-9 10 
$20.00 518.00 



SERIES 5000 
INDIVIDUAL CORIZIPONTS TO 

MAKE UP A SUPERB HIFI SYSTEM! 
By directly importing and a more technicaau M-- 

- 

WHILE OUR CURRENCY IS 

DEVALUING PRICES WILL 
BE auIC RISE, SOK'.o ere 

.", uaaahl3led and tested. 
0 

POWER AMPLIFIER 
WHY YOU SHOULD BUY A'ROD IRVING ELECTRONICS" 

SERIES 5000 POWER AMPLIFIER.... 
1% Metal Film resistors are used where possible. 
Alumimium case as per the original article. 
All components are top quality. 
Over 1000 of these kits now sold. 
Super Finish front panel supplied at no extra cost. 

Please note that the "Superb Quality" Heatsink for the 
Power Amplifier was designed and developed by 
ROO IRVING ELECTRONICS and is being supplied to other kit 
suppliers. 
SPECIFICATIONS: 150 W RMS into 4 ohms 
POWER AMPLIFIER: 100W RMS into 8 Ohms (+ -55V Supply) 
FREQUENCY RESPONSE: 8H, to 2011, +0..0.4 dB 2.8H2 to 65KHz, +0.3 dB. NOTE: These figures are determined soely by passive alters 
INPUT SENSITIVITY: 1 V RMS for 100W ouput. 
H UM: 100 dB below full output (fiar). 
NOISE: Ile dB below full output (flat, 201012 bandwdthl 
2nd HARMONIC DISTORTION: .0.001% at 1 KHz (0.0007% on Prototypes) 
at 100W ouput using a +.56V SUPPLY relief at 1A continues .0.0003% for all ~noes less than 10KHz and all powers below clipping. 
TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic D,slomon 
(see above). 
IBITERMOOULATION DISTORTION: 0.003% at 100W. (50Hr and 71012 
mixed 4:1). 
STABILITY: Unconditional. 
Cat. K44771 Will be S359, limited stock available at $339 

Assembled and tested 5549 
packing and post 510 

PREAMPLIFIER 
THE ADVANTAGES OF BUYING A 

"ROD IRVING ELECTRONICS" SERIES 5000 
PREAMPUFIER KIT ARE.... 

1% Metal Film Resistors are supplied. 
14 Metres of Low Capacitance Shielded Cable are supplied 
(a bit extra In case of mistakes). 
English "Lod(n' switches ae supplied (no substitutes here.) 
Specially imported black anodised aluminium knobs. 

Available Assembled and Tested. (We believe that dollar for 
dollar there is not a commercial unit available that sounds as 
good 
SPE) IFICATIONS: 
FREQUENCY RESPONSE: High-level spur' 1511, .130KHz, +0.10B 
Low.level inprtconforms to RIM equalisation +.0 2013 
DISTORTION: 1KHZ 4.003% on all trouts (lime of resolution on rneawnng 
equipment due to noise limitaren). 
SIN NOISE: Hggh-Level input. master full, with respect to 300rnV input signal at 
full output I1 2V192dB flat 1000B A -weighted. MM input, master full wan 
respect to lull output (1 2V) a15 mV input 50ohms source resistance connected: 
8640 tia192dB A -weighted MC input. master lull, was respect to full output 
(1.2V) and 200uV anon sgnaC .71 dB flat .7506 A.weghted. 
Cat. K44791 Will be $319, limited stock avallble at $299 

Assembled and tested $599 
packing and postage 510 

1 .1 e. ''''' " 4ihri4 
I 

THIRD OCTAVE 
GRAPHIC EQUALIZER 

SPECIFICATIONS: 
BANDS: 28 Bands from 31.5Hz to 16KHz. 
NOISE:.0.00BmV, sliders at O. gain at 0(.'103dB0). 
20KHz BANDWIDTH DISTORTION: 0.007% at 300mV sgnal, 
sliders at 0, gain at 0, maximum 0.01%, sliders at minimum. 
FREQUENCY RESPONSE: 12Hz.105KHz, +0,-1dB, all 
controls flat. 
BOOST AND CUT: 14dB 
Cat. K44590 1 unit: will be 5219, limited stock avallble at $199 

2 units: will be $429, limited stock available at $194 
packing and postage $10 

SERIES 4000 
SPEAKERS 

8 Speakers On 5349 
8 Speakers with Crossovers $579 
Speaker Boxes (assembled with grill 

and speaker cutout) $349 
Crossover Klts $249 
Complete kit of parts (speakers, 

crossovers, screws, innerband 
boxes.) $899 

Assembled, tested and ready to 
hook up to your system $995 

Errors and Ommissions Excepted 

r. 

.4411. 
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GENERAL PURPOSE 
PREAMPLIFIER 
A general purpose stereo 
preamphhsr using a single LM382 IC 
which can be tailored for use with 
magnetic pickups, tape recorders or 
cornpolnres oy also a 1Ow 
compose its. (P 71445) ( ' July 76) 
Cal. K44490 $9.95 

GENERAL PURPOSE 
AMPLIFIER CLASS B 

bl One of the handiest 'tools' for the 
electronics expennrenter is a 
genuine purpose audio amp This 
module will work from a wide range 
of supply voltages, has good 
senses/try, is robust and reliable - 

easy to build tool (811 453) 
(ETI Apnl'80) 
Cat. K44530 $14.95 

150W MOSFET POWER 
AMPLIFIER 
Hero's S nigh power, generar 
purpose 150W Moslei Power Amp 
Module) Seeable for guitar and P.A. 
applications and employing rugged, 
reliable Moslets in the output stage. 
(ETI 499) (ETI Much 82) 

Cat. 444990 $97.50 
(Heetsnk not included) 
plus transformer 049.50 

EA AM STEREO 
DECODER 
AM stereo is now broadcast n 
Australia on an experimental basis. 
This add-on decoder works was the 
Motorola C-OUAM system. 
(EA Oct.'84)84MS10 
Cat. 184100 526.95 

fv 
vr" / ' 

e 
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EFFECTS UNIT 
An 'effects unit' that can create 
phasing, Hanging, echo, revere and 
vibrato effects 
(EA June.83) 83GA6 
Cat. 403060 $89.00 

4 INPUT PREAMP 
Easy construction and versatile 
operation, this preamp is for 
coupling wah the 300W "Brute' 
Power Amp. (ETI 4671(ETI July'80) 
Cat. K44670 $54.95 

BALANCED INPUT 
PREAMP 
This protect can be used as a 
balanced mic amp. with low 
impendence four. low Or high 
impendarce input differential 
amplifier or a balanced input 
nstrumeniñtiOn empxher. 
1E71 -481)1E71 Dec.112). 

Cat. K44610 519.95 

PLAYMASTER 300 WATT 
AMPLIFIER 
This module will deliver up to 200 
walls into an 8 Ohm load and up to 
300 watts Into a 4 ohm load. 
Comprehensive protection is 
Included and a Printer Orcuit board 
brings k al together in a rugged 
easy -to -build module. It can be built 
in either fully.complernelary or 
quasi -complementary versions. so 
output transistor shortages shund 
be no problem at all. 
(OOPA6) (EA July 80) 
Cat 480060 $97.95 

SERIES 4000 
STEREO PREAMP 
This high performaé pN oer n 
designed to complement ETI s 
60 was low distorBon amplifier 
module and forms pan of a complete 
stereo system. the -Series 4000' 
protect. (Eli 471) 
(Top Projects Vol. 6) 

Cal. 444710 $59.95 

MICROBEE ENHANCER 1 This amazing kk for the Microbe* 
la moat for all Microbe* owners! 
Most expansion ores up to thus rime 
offered at best only one or other 
features; and this made It lrrposslble 
to no. IN example, complex sound 
effects mingled with speech. The 
Enhancer 1 will do all Iris and much 
more as well. It is quhe amazing row 
much has been shoe -horned info 
Mrs compact unit. 
The Enhancer Is' many powerful 
features nlcude.... 

Two ATARVCOMMODOREJ 
COLECOSEARS type pysfwk 
inputs 
Two TRS COLOUR COMPUTER 
type foystkdc Inputs 
Allows the connection of Touch 
Pads, Paddles, Proportional 
Joysticks, Trekballs. Mice, 
temperature senors. lights level 
sensors, transducers. etc, ecl! 
A 4 voice musecisound effects 
symesrzer. 
A real time clock 
Unlimited vocabulary speech 
synthesizer (option). 
Parallel punter interface (option) 
A buiff.in speaker me, volume 
contra. 
Listings Ol all necesary routines 
for use. 
M impressive demonstration 
program package. 
Cornpahble to all Mcrobees 
Digital recording and playback of 
speech and sound. 
M 8 channel analog to digital 
converter with variable voltage or 
variable resistance type analog 
vputs and also user selectable 
resolution from 1 to 9 bits. 
A digital to analog converter with 
selctable resolution from 1.8 bits 
Allows automatic data acquisition 

5 

andd Ioggug. 
g tat input lines. 4 tlgnal ouput 

lines. 
A voice nput channel. 
A 40 put expenmenter socket with 
all 8 analog inputs, 5 digital 
inputs, 4 digna ouputs, 358 MHz 
buffered clock, sound output (so 
that you can play the sound 
effects through your HI FI), 3 high 
resolution voltage comparators, 
DAC output etc. 

The amazing Microbes Enhance, is 
available exclusively from 
Rod Irvlrg Electronics 

5149 

MOTORCYLCE 
INTERCOM 
OVER 300 SOLD) 
Motorcycling is fun, but the 
conversation between nder and 
passenger is usually lust not 
possible. But build this intercom and 
you can converse with your 
passenger at any time while you are 
on the move. There are no "push -to - 
talk' buttons adjustable volume and 
it's easy to build 
(EA Feb.'84) 84MC2 
Cat. 684020 $45.00 

I 

RAILMASTER PULSE 
POWER TRAIN 
CONTROLLER 
Here.* an up-to-the-minute vain 
controller Offering as the most 
desirable features ercludrg enema. 
full overload protection. walk. 
around throttle and excellent low - 

speed running characters. Probably 
Me best controller evadable. 
regardless of the cost! 
(EA Sept 34) 84TC9 
Cat. 1(84091 579.50 

r/ 
ELECTRONIC 
MOUSETRAP 
This clever electronic mousetrap 
disposes of mice instantly and 
mercitully, without fail, and resets 
itself automatically. Theyil never get 
away wrtn the Deese again, 
(ETI Aug '841E11 1524 
Cal. 455240 $34.95 

SLIDE CROSS -FADER 
Want to put on really professions' 
slide show, This slide cross -fader 
can provide smooth dissolves from 
one protector to another, 'nitrate 
slide changing automatically from 
an in -pain vanelbe timer, and 
synchronise slide changes to pre- 
recorded commentary or music on 
tape recorder. All this al a cost far 
less than comparable commercial 
ands (EA Nov.11) 81SS1 
Cal K81110 $89.00 

©t 
'5 , 

HEADPHONE AMPLIF ER 
PRACTICE WITHOUT ANNOYING 
THE FAMILY' 
If you play any typ of electronic 
instrurrent.tfs headphone amplifier 
will surely interest you. It will let 
you practice for hours without 
upsetting the nousehod.or you can 
use it t0 monitor your own 
Instrument In the midst of a rowdy 
jam session. (EA Feb '84) 83MA11 
Cat. 484111 $29.95 

1W AUDIO AMPUFIER 
low-cost general.purpose,i wan 

audio amplifier, suitable for 
increasing your computers audio 
level, etc (E A Nov 84) 
Cat K84111 $9.95 - sd o 

U0 OQ 
COMPUTER DRIVEN 
RADIO -TELETYPE 
TRANSCEIVER 
Here's what you've been asking for. 
a full trasma'receive system for 
computer driven radio teletype 
Staten. The software provides all 
the latest "whizz -bangs' like 
split-screen operation, autonrat.caliy 
repeating test message, printer 
output and more The hardware 
uses tried and proven technques 
While designed to team with the 
popular Microbe., tips are avaialNe 
on interlacing to unit to other 
computers (ETI Nov.BQ ETI 755) 
Car. 447550 5139 

Y L 

PREAMP FOR 
PAGING AMP 
A versatile preamp endf separate 
bass. treble and volume (ETI 1421) 
Cal K54210 524.95 

0 4ea:f a 

15V DUAL POWER 
SUPPLY 

is simple protect is suitable or 
most prefects requiring a dual 
vortage (ETI 58t, June 76) 
Cat 645810 519.50 

ObEO É1iU1NCEA 

ID 

VIDEO ENHANCER 
100's SOLD 
Like tone controls in hr -a amplhher, 
hooch fi the signal wan this ed. 

r. (EA Oct 183) 83VE10 

Cal. 483100 $39.50 

MICROBEE SERIAL -f0 - 
PARALLEL INTERFACE 
Most microcomputers worth 
owning have an 'RS232 connector, 
or port, through which Sena) 
communications (krputloutput) Is 
conducted. It is aconvenhon that, for 
lisring on a printer, the BASIC WST 
or LPRINT command assumes a 
punter is connected to the RS232 
pen. Problem is. renal interlace 
printers are rrrore expensive than 
parallel 'Centronics. interface 
punters . Save money by budding 
this interlace. (ETI Jan 14) Ell 675 
Cat. 1146750 $59.50 

RADIOTELETYPE 
CONVERTER FOR THE 
MICROBEE 
Have your Computer print the latest 
ads from the inteevational 

shortwave news servece. Just hook 

cop 

this protect between your short 
eve receivers audio output and the 

MeroBee parallel port A sample bit d software does the decoding. 
Can be rooked up to other 
computers too. (ETI Apr.'83) 
Cat 647330 519.95 

FAIR DINKUM RS232 
FOR MICROBEE 
The Microbes, among other tome 
computers. has a 'sort of' RS232 
port in that it doesn't implement 
fegatioe-going portion of its ouput 
signal (TxD). Most peripherals with 
an RS232 input can cope waft that, 
but inevitably, there are those that 
can't This flees that. 
(61 876. TI EB'84) 
Cat 446760 $59.50 

CYLON VOICE 
Have you once transformed n10 
that o1 the sinister sounding Cylons 
Great fun and scary! (EA Jan 81) 
Cat. K80012 $19.95 

ROD IRVING ELECTRONICS 
425 High Street NORTHCOTE, 3070 
VICTORIA. AUSTRALIA 
Phone 103) 489 8866 
40 A'Beckett St, MELBOURNE. 3000 
VICTORIA, AUSTRALIA 
Ph. (03)663 6151 
Mail Order and correspondence: 
P.O. Bali 620. CLAYTON 3168 
TELEX: AA 151938 

MAIL ORDER HOTLINE 
(03 L543 7877 

((2 lines( 
POSTAGE RATES 
51.59 99 52.00 
810-524 99 53 00 
825449.99 54.00 
550-099.99 . 35.00 
5100.199 57.50 
52005499 . 510.00 
5500 plus :12.50 
this re for basic postage only. Cornet 
Road freight. bulky and fragile Items 
will be charged al deferent rates. 
Gentled Post for orders over 
5100 included "free I 

Registered Poll for orders over 
5200 bociuded Tree ! 

All sales tax exempt orders and 
wholesale Inquiries 10 RITRONICS 
WHOLESALE. 56 Renee. Rd . Ceylon 
Phone (03) 543 2166 

VISA 

Errors and Omissions Excepted. 



SPECIAL 
OFFER! 

Exclusive 

to 
Readers 

.. . 

low 
Cost 

FORTH 

from 

/ DEVELOPMENT 

SYSTEM 

en OIQU 
, 

language 

that's 
ideal 

for 
control 

applications. 

Forth 
is a simple, 

no-nonsense 

computer 

CONTROL 

Energy 

Control 

and 
ETI 

have 
got 

together 

to offer 

this 
low 

cost 
RSC 

Forth 
Development 

System. 

The 
RSC 

Forth 
Development 

System 

has 
been 

designed 

for 
the 

computer 

hacker 

who 

wants 
to get 

into 
Forth 

without 

giving 
up 

too 
much 

time 
and 

money. 

Standard 

features 

of the 
system 

firmware 

include: 

Disk 
interface, 

Centronics 

printer 

port 
and 

EPROM 

capability. 

STARTER 

KIT 

(f) Low 
cost 

development 

system 

mains 
DS 

board, 

plated 

through 

holes 
and 

siikscreen 

seen 
on 

page 
72 

of ETI 
May, 

1985. 

(if) 
The 

complete 

RSC 
Forth 

manual. 

(iii) 
R65F11 

Forth 
Kernel 

and 
Microcomputer. 

(iv) 
R65FR1 

Development 

ROM. 

(v) 
Programmed 

Bipolar 

PROM. 

NORMAL 

PRICE 

$220 

SPECIAL 

OFFER 

PRICE 

Tax 
Free 

$142.00 

Tax 
Included 

$159.00 

UPGRADE 

KIT 
--1 

(i) DSDD 

40 
track 

disk 
drive. 

(ii) 
2793 

disk 
controller. 

(iii) 
Flat 

cable 
& connectors. 

(iv) 
In -line 

power 
supply 

- 

+ 5V 
1.5A; 

+ 12V 
.5A 

NORMAL 

PRICE 

$380 

1 i 

as 

f 
n# 

y 

.w 

,,, 

. ... 

;. 
. 

f 
oi 't . 

. 

'b 
f ̀  b 

#.. 

4* 

« 

ff 

UPGRADE 

KIT 
-2 

(i) Daughter 

board 
for 

Y65F12 

adaptation 

to low 
cost 

development 

board. 

(ii) 
R6512 

processor 

for 
increased 

I/O 

capability. 

¡ NORMAL 

PRICE 

$92 

/ SPECIAL 

OFFER 

PRICE 
Tax 

Free 
$54.00 

Tax 
Included 

$62.00 

.;:J 
a ; ̀ ` 

;v` 

APPLICATION 
CIRCUIT 

BOARD 

SPECIAL 

OFFER 

PRICEJ 

# 
4 

Tax 
Free 

$297.00 

! 

... , . . 

Tax 
Included 

$337.00 

.h ,. ' 
* 

7 

Y 

' Australian 
Distributors 

for 

(g 
41111. 

^ 

.. 1 Yt*. 
4 

Rockwell 

/ A silk-screened 

board 
for 

the 
R65F12 

microcontroller. 

NORMAL 

PRICE 

$27.50 

SPECIAL 

OFFER 

PRICE 

Send 
to: 

FEDERAL 

MARKETING, 

P.O. 
Box 

227, 
Waterloo, 

NSW 
2017. 

`tame Oear 
Sirs, 

please 

send 
the 

following 

kits 
at the 

special 

ETI 
OFFER 

PRICE, 

my 
payment 

is enclosed 

for $ 

Tax 
Free 

$8.00 

Tax 
Included 

$9.60 

Address 

By 
Cheque 

Card 
No.: 

Signature 

Postcode 

Money 

Order 

Bankcard 

Mastercard 

Expiry 
Date 

Unsigned 

orders 

cannot 
be 

accepted 

Please 

add 
$2.50 

Post 
& Packing 

anywhere 

in Australian 

Territories. 

Quantity 

Kit 

STARTER 

KIT 

UPGRADE 

KIT 
- 1 

UPGRADE 

KIT 
-2 

APPLIC. 

CIRC. 

BOARD 
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INTELLIGENT MODEM 
This is the first of our series of articles on the ETI-684 

1200/75 modem to detail the construction of the project. We 
have chosen to concentrate on the power supply this month, 

and will publish the rest of the circuit plus the software 
next month. 

<4> .00 I 6` 
sT 

aro ,o,ioo ` 

TRANSFORMER 

A 156 

GND 

BELL 

7.5V 5V( Vcc) 

UVEON 

N OV ETI-684p5 
GROUND 

5V(.Vcc) 

.SV(.VccSTBr) 

OTR 

TO METAL UD 
OF BOX 

PHYSICAL 
SEPARATION 

6 -PIN DIN 
SOCKET 

(SOLDER SIDE) 

Figure 1. Wiring diagram. 

S.K. Hui Part 3 

BECAUSE THE MODEM has auto an- 
swer and auto dial facilities it is designed to 
be left unattended for long periods without 
soaking up too much power. The result is 
that it needs a power supply with sufficient 
intelligence to realise when it's required and 
when not. Other considerations have influ- 
enced the design as well, notably that 
modems must meet stringent specifications 
from Telecom if they are to be approved. 
Fundamentally, these insist that it should be 
physically impossible for mains power to in- 
terfere with the Telecom lines. Another ex- 
tremely important consideration is price, or 
lack of. 

We believe we have met all these criteria 
with this power supply. For a start, it is ex- 
tremely safe. The transformer is physically 
shielded from the rest of the power supply 
board, and the entire thing is encased in a 
box, separate from the main modem board. 
Output from the box to the board is strictly 
at TTL levels: +5, -5 and standby +5 volts 
are the only outputs. 

Apart from the logic circuits the design is 
simplicity itself, and should represent no 
great challenge to even the most impecuni- 
ous of you. It consists of a transformer, 
regulator and some smoothing caps all laid 
out in the usual fashion. To provide the spe- 
cial control needed, there are three ICs and 
a relay, which connect the power to the 
modem when required. 

Logic 
The power supply wakes up in the 

standby mode. A red LED flashes, and +5 
volts is provided on the STBY line. This 
drives a few volatile memory circuits in the 
main board. Otherwise the supply is com- 
pletely shut down, and the power supply 
leads are completely open circuited by a 
relay. 

ETI March 1986 - 67 



9roDeel, ES1 

DTR (3) 

INK 

R9 

UVEON(6) 

PB1 

+Vcc(1) VccSTBY(2) 

-Vcc(5) GND 

HEATSINK 

/ 

Cv-.UNK 

_ 

LI K 

BELL(4) 

cs, LINK 

C12) V 
R3 

IC2 

C7 C8 
U U 

F2 

Fora guide to components and 
kits for projects, see 
SNOPAROUND this issue. 

D5 

e 
D2 

FROM TRANSFORMER 

15V(+) 

OV(-) 

7.5V(GND) 

Power supply overlay diagram. See Figure 
1 for the connections of the signal -power lines 
to the DIN connector. 

PARTS LIST - ETI-684 Power Supply 

Resistors all V4 W, 5% 
R1 3k9 
R2 180R 
R3 10k 
R4 100k 
R5 47k 
R6,7 8k2 
R8 4k7 
R9 2k7 

Capacitors 
C1,2,3,4,5 1000µ electro, 25 V or 

higher 
C6,7,8,9,11, 
12,20 68n greencap 
C10,13 470µ electro 
C14 10µ electro 

C15,17,19 15n greencap 
C16,18 100p ceramic 

Semiconductors 
01-7 1N4007 or equivalent 
D8 1N5004 
ZD1 BZX85 6V2 
IC1 7805 regulator 
IC2 7905 regulator 
IC3 555 timer 
IC4 4093 quad NAND 
IC5 4027 dual flipflop 
01 BC337 npn 
02 BC549 npn 

Miscellaneous 
PB1 momentary switch 

(optional) 

F1 to fuse 
F2 200 mA fuse 

Transformer 15 V CT at 1 A; single winding 
DPST relay; ETI-684 power supply circuit board; 
2 x fuse holders; 12 x 150 mm hookup wire; 5 x 
nuts and bolts; 196 mm x 113 mm x 60 mm box. 

Price estimate: $39 

NOTE 
There are a few popular makes of computer 
that do not have a DTR signal available to the 
user. These include the Microbee. For that 
reason we have supplied a pushbutton 
switch, which has the same effect as a DTR 
signal. To wake up the modem, Just press. 

68 - ETI March 1986 



EC/ 

EARTH CONNECTED 
TO THE METAL LID 
OF THE BOX 

D1 

IGND 

ALL DIODES = 1144007 

02 

Al C4 
1000 
25V 

PHYSICAL SEPARATION 
BETWEEN THE 

I TRANSFORMER AND 
THE PC BOARD 

C1 C2 
1000P 100 

75V T 25 

C5 
1000N 
25V 

R5 47k 

C3 CT 
1000P 68n 

T25V T 

I.. C6 1 C 
68n 

F2 

DS 200mA 

- 68n 

F1 

IA 

CO 

IN IC2 
7905 

OUT 

RI 
369 

.1 C12 

IN 

68n 

ICI 
7805 

CO 

01 
BC337 

2Lt 
6V2 

OUT 

"T 8n1T 

C9 
68n 

C19 

1a 

IC4. pi 6 IC40 b, 3 

7 4093 51 4093 

IC40 

81 19 

7 

C17 1Sn 

COO .L 
68n 

16 110 

Vcc STBY 

ONO 

RLY1 

R7 
8k2 

D7 

14 'C'h 
01 CK13 

j2 R1 
51 K1 

R8 
19 C18 

I 

tOpP 
467 

QI 
IPBI 

I (OPTIONAL) 

ICS. 

JO 

K2 02 
R2 

'A 4093 

11 

R9 267 

12 

IC4c 113 

'A 4093 t CI6 
I1OOP 

02 
BC549 

186 
862 

Vcc( 5V) 

Vccl5V) 

7 

IC3 
555 

R3 
10k 

R4 
1006 

R2 
1 2 6 

1808 C14 
1q, 

LEDI 
FLASHING 

LED 

LIVEON 

.1 
R 

HOW IT WORKS - ETI-684 

Power is applied via the transformer, Ti, 
and rectified by the diodes, D1 to D4. 
Smoothing and further rectification is sup- 
plied by Cl to C8 and the two diodes, D5 
and D8. The dc level here will be about 
±7.5 Vdc, which is applied to the regulators 
and transformed Into 5 Vdc positive and 
negative. This Is then connected to the 
modem board via the relay, RLY1. 

The rest of the circuit Is taken up with 
controlling the operation of the relay. The 
relay is driven by 02, which is protected 
against back emf by D7. IC5a controls the 
operation of the transistor. IC5a Is a JK 
master -slave flipflop, clocked by an oscilla- 
tor made up of two NAND gates IC4a and 
IC4b. Output is determined by the condition 
of its two Inputs, J and K, plus the set and 
reset pins. 

Operation is as follows: as long as R2 is 
low, which it always Is, 02 will go high 
whenever S2 Is taken high. S2 is tied to 
ground via R8, but may be pulled up by the 
LIVEON Input. This is the override which al- 
lows the modem to control its own power 
supply. 

Otherwise the state of 02 will be con- 
trolled by the operation of J2 and K2. Be- 
cause these two are connected so that K2 
is always the inverse of J2, whenever the J2 
input is high, 02 will be high, and when It's 
low, 02 will be low. This input is derived 

from IC4c, functioning as a NAND gate. 
Thus, we require that either or both its in- 
puts be low to trigger the flipflop. One side 
of the gate is connected to 01 of IC5b, 
which Is in standby mode, with its 151 high. 
However, the other side of the NAND Input, 
pin 13, Is held high by R6, except when a 
negative going signal from the DTR input 
pulls it down. Thus, the relay will trigger 
when DTR goes low, and reset when It Is 
released, (unless it is held up by the 
LIVEON signal). 

The other way of triggering flipflop IC5a 
Is by making the is of IC5b low. This will 
happen whenever a positive going signal is 
applied to the clock input, which occurs in 
the presence of the first pulse of the Bell 
tone, or on the release of the pushbutton 
switch. Notice that IC5b will hold itself up ir- 
respective of future trigger pulses on the 
clock. The only way it can be reset is by ac- 
tivating its reset line, which is connected to 
the LIVEON input. 

Both DTR and BELL are held at their cor- 
rect levels by networks consisting of 8.2k 
resistors and 100 pF capacitors. The 
LIVEON input is tied to ground via R8. 

The LED is pulsed by a 555 set up in 
traditional fashion with a network com- 
posed of R3, R4 and C14, which sets up its 
oscillation frequency. R2 functions as a cur- 
rent limiter on the LED. 

There are three inputs into the system. A 
DTR line (data terminal ready), indicates to 
the power supply that the terminal operator 
wishes to make an outward call. When this 
goes active (is pulled low), the power supply 
provides full power to the modem. In actual 
fact the DTR signal is derived from an 
RS232 receiver chip on the modem board, 
powered by the STBY line. Alternatively, 
an inward call may be detected by the pres- 
ence of Bell current. This signal is provided 
by another chip on the modem board that is 
kept active by the STBY line. Ring tone is 
optically coupled to the BELL line, and 
conditioned to TTL levels. 

The third input is the LIVEON signal. 
This is a software controlled signal derived 
from the micro on the modem. Its primary 
function is to hold the power supply active 
even when the original DTR signal has dis- 
appeared. It also resets the power supply 
after an incoming call is detected by the 
BELL input. 

Construction 
Construction should present few prob- 

lems. As usual, check the pc board for 
blemishes, broken or bridged tracks, and so 
on before starting work. If mounting holes 
are not predrilled, it's a good idea to do it 
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now, before there are any components on 
the board. While you are at it, drill out 
holes in the side of the box for the LED, 
cable access, the DIN plug and the pushbut- 
ton switch. You should have a blank pc 
board as well. Cut this to fit one of the slots 
in the box, and drill a hole in it for the leads 
between the transformer and the board. 

Start by inserting the most robust compo- 
nents: the six links and the resistors. Follow 
these with the greencaps. There are only 
two values involved, 15 nF and 68 nF, so 
you shouldn't have any trouble distinguish- 
ing them. You might also like to insert sock- 
ets for the ICs at this stage. Insert the fuse 
holders, then start with the semiconductors. 
The :diodes are clustered around some of 
the ¢ig smoothing caps, so it's a good idea 
to leave these until last. 

The 7805 regulator carries a fair bit of 
current, so we have put a heatsink on it. Be 
liberal with the heatsinking compound, and 
careful with the insulating washer. Notice 
that the 7905 doesn't have one because we 
found in practice it barely gets hot. 

At this stage it's a good idea to solder in 
the leads. You need 11, all about 150 mm 
long. You will make life a lot easier for 
yourself if you make these all different co- 
lours so you can keep track of what's going 
on. See Figure 1 for the way we did it in the 
lab. Terminate the wires on the 6 -pin DIN 
socket, the pushbutton switch and the LED. 
Be careful of the polarity on the latter. 

Now solder the relay into place. At this 
stage it's probably a good idea to go over 
your work with a fine toothed comb. Check 
for solder bridges, dry joints, and above all, 
the wrong polarity in any components. It's 
also a good idea to make sure that all the 
components are where they should be. 

The assembled board is now ready to be 
inserted into the box. Push the power leads 
through the hole in the back of the pc 
board, then solder them on to the board and 
the transformer. Push the mains cable 
through the hole in the box and solder it on 
to the relevant lugs. Be very careful wiring 
up the transformer. When you've done this, 
bolt the transformer down on the metal lid 
on the box. Remember to secure the mains 
earth lead between the box and the trans- 
former. 

Finally, insert the LED, pushbutton 
switch and DIN plug into their holes in the 
side of the box, push the divider plate into 
the slot and the board down on to its mount- 
ing posts. Then screw down the lid and stick 
the Scotchcal label on the top of the box. 

To allow good ventilation for the heat - 
sink, small holes may be drilled on the walls 
of the box. 

Testing 
To test the unit, especially if you haven't 

got hold of the modem itself, the best solu- 
tion is to wire up a DIN plug so that you 
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Figure 2. Signal relationships for controlling the power supply. 

have access to all the control lines outside 
the box. Turn on and observe the LED 
flashing. If it doesn't, tap the LIVEON lead 
against the STBY. If this doesn't work at 
once then you have a problem. Switch off 
and start checking. 

Assuming the LED is flashing you have a 
pretty good indication that the power sup- 
ply has achieved standby mode. To confirm, 
probe pin 2 of the DIN socket. You should 
find 5 volts, and nothing anywhere else. 
Press the button. This should result in the 
relay clicking audibly. If you now probe pin 
1 you should find +5 volts, and pin 5 should 
show -5 volts, in addition to the 5 volts on 
pin 2. Return to standby mode by tapping 
LIVEON against STBY, then the ground 
which is connected to the shield. Tap the 
BELL lead against either STBY or GND 
and the same thing should happen. Once 
again you will need to reset by using the 
STBY lead. 

Short the DTR terminal, pin 3, to 
ground. The relay should click and the LED 
go out. Once again check for supply on the 
Vcc leads. As soon as you remove the short, 
the modem should return to standby. 

Finally, confirm that LIVEON is work- 
ing. When this is tied high the relay should 
be triggered, irrespective of the state of 
BELL or DTR. Check that nothing hap- 
pens if these are shorted to either STBY or 
GND. When you release LIVEON the 
power supply should return to standby 
mode. 

If all this works as it should, you have a 

fully working power supply. Now you just 
have to wait for the next issue. 

Super safe power supply with an Isolating plate dividing the box Into two separate compartments: 
one for housing the transformer and the other for the pcb. Note that the 240 Vac cable enters the 

box at one end while the do voltage outputs leave the box at the other via a DIN connector. 
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PERPENDICULAR 
MAGNETIC 
RECORDING 
Recent work on cobalt -chromium films has re -awakened 
interest in perpendicular recording, and set the scene for the 
development of a new technology that promises significantly 
improved information densities. Research into disk 
applications is well advanced, but the impact on video 
recordings is still uncertain. 
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Figure 1. Density of information on the surface of various recording media. Area density is the product of linear density and track density. A 'transition is either a magnetic reversal or the corresponding change In optical media. 

PERPENDICULAR MAGNETIC record- 
ing is a relatively new technological proce- 
dure. As the name suggests, the direction of 
magnetization is predominately perpendicu- 
lar to the plane of the tape or disk, and this 
innovation promises information densities 
significantly higher than those now used. 
New recording media and heads are being 
developed, and already impressive results 
can be demonstrated. However, just as in 
conventional magnetic recording, the head 
design and the proximity of the head to the 
recording surface remain factors of critical 
importance to high -density information 
storage. 

The goal of any research and develop- 
ment in magnetic recording is, of course, to 
increase the information density stored on 
the surface of tapes and disks. An increased 
density can then be used by the video sys- 
tem designer to achieve various objectives 
including higher image resolution, a more 
compact physical format or the implementa- 
tion of digital technology. 

Information density in magnetic record- 
ing is related to the number of magnetic flux 
reversals, or transitions, per unit area of the 
tape or disk and also to the detected signal- 
to-noise ratio. We are concerned here only 
with the enhanced transition density and 
signal strength; minimizing noise is an addi- 
tional matter which involves control of mag- 
netic domain size and surface irregularities. 

With conventional magnetic recording 
technology, magnetization directions lie 
predominately in the plane of the medium, 
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whether tape or disk. Dramatic improve- 
ment in information density has come about 
largely through improved head design and 
the use of media with higher coercivities 
and smoother surfaces. Since the coercivity 
of a magnetic material is the field needed to 
reverse the direction of its magnetization, it 
is closely related to the stability of a high - 
density recording pattern. Surface smooth- 
ness determines how closely the recording 
or playback head can approach the mag- 
netic surface. The 30 year achievement of 
increasing surface information density in 
various recording systems and volume stor- 
age density in video media is illustrated in 
Figures 1 and 2. 

Advantages 
An area of potential improvement in 

magnetic recording media is the magnetiza- 
tion intensity of materials. Most of the 
presently used media are of particulate con- 
struction, that is, they employ small discrete 
magnetic particles dispersed in a tough, 
flexible binder. The presence of the organic 
binder dilutes the magnetization of the 
recording material, reducing the available 
signal strength. Advanced media, now 
being developed, use continuous thin films 
of magnetic metal alloys to achieve higher 
magnetization intensity and also exception- 
ally smooth surfaces. 

Hand -in -hand with the increased atten- 
tion to continuous films has come a strong 
interest in perpendicular recording (also 
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Figure 2. Volume storage density of video media, expressed In terms of tape volume per hour of 
playback plotted against year of introduction. 
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Figure 3. Schematic diagram of conventional, longitudinal magnetic recording. 
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Figure 4. The geometries of longitudinal and perpendicular magnetic recording. For simplicity, only the 
magnetic coating is shown, without its support material. 

ETI March 1986 - 73 



ARROWS SHOW DIRECTION OF MAGNETIZATION 

SHORT MAGNET: 
STRONG INTERNAL FIELD 

J \ 

f 

-4 
LONG MAGNET: WEAK INTERNAL FIELD 

Figure 5a. The concept of the internal demagnetization field and its 

dependence on magnet shape. 

LONGITUDINAL 

INTERNAL FIELDS ADD 
NEAR TRANSITION. 

PERPENDICULAR 

/ \r r ) % 

k 

1 

hk +' 
1 

, \ / 11 ; 

INTERNAL FIELDS CANCEL 
NEAR TRANSITION 

MAGNETIZATION DIRECTION 

-41- - - 
OR MAGNETIC FIELD 

Figure 5b. The demagnetization fields in high -density longitudinal and 
perpendicular recording. Two adjacent, oppositely magnetized regions are 
shown for each method. 

called vertical recording) as a possible route 
to acceptable signal strength at higher 
densities than can be achieved by the longi- 
tudinal, or in -plane, method. Some thin 
metallic films, especially cobalt -chromium 
alloys, have ideal magnetic properties for 
perpendicular recording; moreover, the 
vertical mode is highly suitable for product- 
ively using the high magnetization inten- 
sities afforded by the metallic films. 

There are significant differences between 
the two modes of recording. In longitudi- 
nally recorded media small magnetized re- 
gions are positioned with their like poles in 
close proximity and repelling each other; in 
perpendicular recording, the magnetized re- 
gions are arrayed with unlike poles togeth- 
er, an intuitively more stable situation - 
and one that provides motivation for mov- 
ing towards the perpendicular mode. 

Comparison can also be made from the 
point of view of the so-called 'demagnetiza- 
tion' field, a self -generated internal field by 
which every magnet opposes its own mag- 
netization. This field depends upon the 
magnet's shape, becoming stronger if the 
magnet is made shorter along its direction 
of polarization. (See Figure 5.) The demag- 
netization field is proportional to the 

74 - ETI March 1986 

HEAD: 
THIN MAIN POLE 

J 

Figure Is 

HEAD 

DUAL -LAYER PERPENDICULAR MEDIUM 

Co-Cr 

GM -PERMEABILITY ALLOY 

NON-MAGNETIC SUPPORT 

AUXILIARY POLE 

Co-Cr 

f t ru.` 
Figure fib 

HIGH -PERMEABILITY ALLOY 

1 
N -MAGNETIC SUPPORT 

DUAL -LAYER PERPENDICULAR MEDIUM 

figure 6c Figure 6d 

Figure 6a. Perpendicular recording head and dual -layer medium developed 
by Iwasaki and co-workers, in the recording process. The recording field is 
driven by the auxiliary pole (shown below) and concentrated by the thin 
main pole via the high -permeability layer of the medium. 
Figure 6b. Dual -layer medium in the recorded state. The high -permeability 
underlayer adds additional stability to the magnetized regions by coupling 
the magnetization of oppositely polarized nearest neighbours. 
Figure 6c. Single -pole head used with dual -layer perpendicular medium. 
Figure 6d. Conventional ring head with dual -layer perpendicular medium. 

material's magnetization intensity, and so 
will become increasingly important if 
recording technology moves away from 
particulates and towards metallic films. 

In longitudinal recording, the self -demag- 
netization effect in each magnetized region 
is not only compounded by the fields of the 
nearest neighbours, but becomes more in- 
tense as the recording density increases and 
the regions between transitions become 
shorter. Reduction of the magnetic coating 
or film thickness decreases demagnetization 
effects, but also tends to weaken the signal. 
In perpendicular recording, however, the 
self -demagnetization effect in one magnet- 
ized region is opposed by the fields of its 
nearest neighbours and actually becomes 
weaker if the distance between transitions is 
made smaller compared to the coating 
thickness. Increasing the coating thickness 
thus tends to decrease demagnetization as 
well as to enhance signal strength. 

Since the demagnetization phenomenon 
weakens with increased transition density in 
the perpendicular recording mode, one 
might expect that conversely it could be- 
come highly unfavourable at relatively low 
densities, where the distance between 
transitions becomes large compared to the 

magnetic film thickness. This is true, but 
only at positions far from the transitions. 
The transitions themselves remain sharp 
and distinct and thus useful in systems of 
interest for video recording, where the in- 
formation is contained in the timing or fre- 
quency of transitions. Thus a large, useful 
bandwidth is available. If using a direct ana- 
logue format to record a low -frequency sig- 
nal such as the audio track that accompanies 
video, a pulse -width modulation scheme 
can be used, which is comparable to ac -bias 
in conventional recording. 

Developments 
Perpendicular recording was first pro- 

posed and discussed decades ago but the re- 
cent intense development began with the 
work of Iwasaki and co-workers on cobalt - 
chromium films. This group also pioneered 
the use of a high permeability metal film be- 
neath the Co-Cr layer; the composite struc- 
ture provides magnetic flux linkage, which 
reduces demagnetization and enhances the 
effectiveness of the special head used. 
Numerous other laboratories have since be- 
come active in developing Co-Cr media, 
both with and without the underlayer, and a 
variety of head designs have been used. 
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Figure 6 shows the double -sided head and 
the dual -layer medium developed by Iwas- 
aki and co-workers (Figures 6a and 6b), and 
a simpler perpendicular head (Figure 6c), 
less efficient than the Iwasaki configuration, 
but which requires access from only one 
side of the tape or disk. A conventional ring 
head (Figure 6d) can also be used with a 
perpendicular medium. This combination 
has been found effective in both theoretical 
modelling and experiment, and has been in- 
corporated into a practical flexible -disk 
system. 

Although the ring head is a very sensitive 
device for reading signals, questions have 
been raised concerning its effectiveness in 
recording truly perpendicular magnetiza- 
tion patterns. The use of two separate 
heads, a single perpendicular pole for 
recording and a ring head for reading, has 
been found advantageous. This combines 
the perpendicular recording abilities of the 
single pole with the reading sensitivity of 
the ring, and the arrangement gives a high 
output amplitude requiring access from only 
one side of the recording medium. 

If one head is to be used for both record- 
ing and reading, then the ring head has a 
number of advantages. It apparently offers 
adequate recording performance, and when 
made with a very small gap has good read- 
ing sensitivity up to very high densities. The 
technology of ring head design and manu- 
facture is well established. 

Current materials research for perpendic- 

Figure 7a. Idealized diagram of magnetic 
domains in Co-Cr film, showing a sharp 
transition between upward and downward 
magnetization. 

!1 - 
/..-- 

Figure 7b. Simplified drawing of 'saw -tooth' 
magnetic transition in longitudinally oriented 
film. Arrows show directions of magnetization. 

ular recording involves the use of continu- 
ous thin films other than Co-Cr as well as 
barium ferrite particles. The latter are dis- 
persed in a binder and coated on a flexible 
backing as in conventional videotapes. They 
thus may have some economic advantages 
over continuous metal films, which are 
made by plating, sputtering, or vapour 
deposition. Efforts are also being made to 
produce recording tapes that have needle - 
shaped magnetic particles similar to those 
used in conventional audio and video tapes, 
oriented perpendicular to the surface. 

Current directions 
Proponents of perpendicular recording 

on Co-Cr claim that it not only has a relative 
freedom from demagnetization effects, but 
also a magnetic microstructure that lends it- 
self to sharp, well-defined magnetic transi- 
tions. Some longitudinally magnetized 
metal films, in contrast, have been observed 
to form jagged, `saw -tooth' transitions be- 
tween regions of opposite magnetizations 
(see Figure 7); this characteristic, if applica- 
ble to longitudinal media generally would 
tend to limit transition sharpness and thus 
the achievable recording density. 

Despite the importance of demagnetiza- 
tion phenomena and magnetic microstruc- 
ture, a major limitation on magnetic record- 
ing density is the inherent resolution with 
which the head can record or read. This 
resolution necessarily deteriorates with in- 
creased spacing between the head and the 

medium, but it is also affected by the head 
design. Head -to -medium spacing, which de- 
pends upon the smoothness of the recording 
surface, is a consideration that is common 
to perpendicular and longitudinal recording 
and may well prove to be the ultimate limit- 
ing factor in both. 

But while all methods of magnetic 
recording operate under limitations im- 
posed by head -to -surface spacing, they need 
not be equally sensitive to this aspect. There 
is some evidence that the use of a ring head 
with a perpendicular medium is subject to a 
stronger dependence upon spacing than that 
encountered with other head -medium com- 
binations. The extra sensitivity to spacing 
appears to be involved in the recording, as 
opposed to reading, process. These findings 
do not imply that the ring head is undesira- 
ble for perpendicular recording, but they do 
emphasize the importance of the spacing 
phenomena and the need for further re- 
search in head design. 

Research and development work on Co- 
Cr films, as well as other advanced record- 
ing materials, was begun at 3M some years 
ago. Figure 8a shows a plot of output ampli- 
tude v transition density for a Co-Cr coated 
flexible disk. It was recorded and read with 
a conventional ferrite ring head of the type 
used in VHS video cassette recorder. Per- 
formance is clearly superior to that of a disk 
coated with typical particulate material de- 
signed for VHS cassette tape, with respect 
to both the maximum output and the rate at 
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Figure 8a. Plot of output amplitude y linear transition density for a dual -layer Co-Cr sputtered flexible 

disk recorded with conventional ferrite ring head with large gap (181"). 
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which the output falls off with increasing 
density. Figure 8b shows results for the 
same media with an advanced video head of 
very small gap but still of conventional ring 
construction. 

So what of the future? 
The competition between the various 

modes of recording is to some extent a 
competition between the practical charac- 
teristics of the materials that make them 
possible. These characteristics include wear 
properties, chemical stability, and the eco- 
nomics of manufacturing. Also important 
are freedom from information 'drop -outs', 
due to defects, and noise properties, which 
depend upon surface smoothness and mag- 
netization structure. Almost certainly, no 
one material will be found best for all 
applications. 

The advanced materials designed for per- 
pendicular magnetization have achieved 
impressive recording densities in the lab- 
oratory and are now moving into practical 
applications. The first will apparently be in 
the area of disks for digital data. However, 
only further development and extensive 
testing in the field will be able to determine 
the ultimate impact of materials such as Co- 
Cr upon video recording. 
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Figure 8b. Plot of output amplitude v recording density for the same medium as Figure 8a, with an advanced 
video head with a small gap (1O.511.'). 
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STARTING ELECTRONICS 12 

FINDING THOSE 
FAULTS 
Building a project is often the easiest part; getting it going is 
where the fun really begins. Fault finding is like trying to solve 
a murder mystery, clues abound, but the 'red herrings' 
confuse the issue. However, with a little perseverance and 
'knowhow' many faults can be traced without needing 
expensive equipment and a high technical knowledge. Too 
good to be true? Read on, and find out the things the text 
books don't tell you! 

Peter Phillips 
BEFORE DESCRIBING FAULT finding 
techniques, a short but true story is appro- 
priate to illustrate an aspect of servicing that 
often goes unmentioned. The author, who 
claims a good grasp of electronics, recently 
agonised over a fault in a popular model TV 
set. After a week of fruitless searching using 
sophisticated test equipment, circuit manu- 
als, text books and copious head scratching, 
a painful decision was made. On the pretext 
of inquiring about his health, a phone call 
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Figure 1. Some pc board problems. 

was finally made to a friend whose liveli- 
hood is TV servicing. 

Following his advice and a spot of solder- 
ing around a terminal post totally remote to 
the area where the fault should have been, 
the set was soon working perfectly. Embar- 
rassed and humbled, the next question was 
how the fault had been found in the first 
place. "By carefully going around the set 
with the back end of a screwdriver, tapping 
here and there." He then continued to rub 
it in by suggesting that technical knowledge 
was often a hindrance, and that many faults 
could be found using the 'non textbook' 
approach. 

Before the more technically minded read- 
ers wince in horror, it is not intended to pro- 
mote the 'hit it with a hammer' technique, 
but rather to impart some of the more com- 
monly used ploys in tracing the problem. 

Fault categories 
A fault in a piece of equipment can be 

classified in three ways. The first is the 
problem occurring in a unit that, prior to 
the fault, worked normally. Classified as a 
breakdown, this type of fault is the most 

typical, and is generally the result of a com- 
ponent failure. Another fault category is a 
construction error in a circuit, likely to be 
encountered by hobbyists, both experi- 
enced or otherwise. The final type, the de- 
sign error, is the nastiest and is often as- 
sumed by frustrated project builders. It 
should however be considered only when all 
else fails. 

Another fault variety, not so much a cate- 
gory as it can fit into those already de- 
scribed, is the intermittent fault. Inter- 
mittents are very difficult faults to find; 
Murphy's law will ensure that the problem 
occurs only when your back is turned. Even 
so, the beginner can often solve these faults, 
given the right approach. Yet another varia- 
tion on the theme is the possibility of two or 
more independent faults occurring simulta- 
neously. 

If a project fails to work after its con- 
struction, try to determine which of the 
three categories the fault fits. If this is done 
prior to fault finding, a lot of time wasting 
can be avoided. For example, rule out de- 
sign error by asking around to see if anyone 
else has experienced problems. Where a 

category cannot be determined, assume the 
error is a constructional one, as it is unlikely 
the components are faulty if they were pur- 
chased new. 

The breakdown 
A fault in previously proven equipment 

will be in a component, a faulty connection, 
a printed circuit board or will be the result 
of an accident - such as a watering when 
the pot plant was attended to. The servicing 
approach should commence by examining 
the events surrounding the fault. If the ap- 
pliance belongs to someone else, don't al- 
ways take their story as gospel. Few people 
are truly objective in describing a fault, 
particularly if they are embarrassed about 
the circumstances. Dropping the thing 
down two flights of stairs is often described 
as "a minor bump". Details to establish in- 
clude any previous history of the fault, 
other related problems, even weather 
conditions at the time. Like solving a crime, 
any information that can give a lead should 
be sought. 

Before removing covers, identify for 
yourself what symptoms the device is exhib- 
iting. Identify unusual sounds, smells, visu- 
als, vibrations, or odd behaviour of any 
sort. Try all controls, identify exactly what 
is working and what is not, and become very 
familiar with the specific problems. Once 
clear on the symptoms, remove the neces- 
sary covers and repeat the exercise, this 
time looking all around the circuitry. A bit 
of gentle probing may bring to light possible 
problems. Ensure all plug-in cards are cor- 
rectly positioned, and wobble any plug and 
socket combinations. Also apply pressure to 
any components (ICs etc) that are socket- 
ted, generally satisfying yourself that the 
problem is not the 'poor connection' vari- 
ety. Naturally, do all of this with great care, 
turning off the power if any doubt exists as 
to safety for yourself or the equipment. 

If the device is more than a few years old, 
it often pays to spray contact cleaner on all 
switches, plugs and sockets. Do this with 
the power off and methodically separate all 
connectors, applying the spray (the non -oily 
sort) to both unions. Removing ICs from 
their sockets (use an IC extractor), and 
spraying the sockets is a part of this exercise 
which even if unsuccessful in establishing 
the fault, constitutes maintenance of a use- 
ful type. Observe the orientation, and don't 
mix the ICs around. 

The printed circuit board 
Having ensured that the problem is more 

than a bad connection in a terminal or plug 
and socket combination, try the 'tap' test. 
Tapping lightly with the plastic end of a 
small screwdriver can often bring to light a 
poorly soldered joint. As solder has little 
mechanical strength, likely problem areas 
are those where some physical strain is in - 
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volved. Soldering in areas with heavy com- 
ponents, or where subject to heating, with 
pc mounted plugs or sockets should be ex- 
amined carefully. Gently wobbling large 
components or terminal posts and observing 
the soldered joint can often identify a dry or 
broken connection. Badly soldered joints 
may not manifest themselves for a number 
of years, and are the cause of many prob- 
lems. Figure 1(a)shows some of the 'classic' 
instances where soldered joints are likely to 
fail. 

Flexing the board (gently) can identify 
possible problems with pc tracks or connec- 
tion points. If the fault is apparently cor- 
rected by distorting the pcb, localise the 
area as much as possible, then go to work 
with a soldering iron and a magnifying glass. 
Double sided pcbs are more prone to sol- 
dering failures where no physical strain on 
the connection is involved compared to sin- 
gle sided boards. Careful resoldering of all 
connections in the suspect area often does 
wonders. 

Breaks in pc tracks are not uncommon, 
particularly at the point where the track 
joins the solder land. Some servicemen, 
after having tried everything else, run sol- 
der over every pc track in the hope of fixing 
invisible fractures. Repairing a track frac- 
ture should be done by cleaning the track 
where soldering is to occur then overlaying 
a piece of wire across the break and solder- 
ing it into position. Figure 1(b) illustrates 
these points. 

Locating faulty components 
If the appliance has not respoñded to the 

'prod and probe' test, then a component is 
probably the problem source. The simplest 
way to find out which one, is to replace each 
component, one by one, until the fault is en- 
countered. This basic method is known as 
component 'jockeying', and is often the 
quickest way where the component count is 
small. Start with the plug-in components, 
usually the ICs, replacing one at a time 
those [Cs you have replacements for. Some- 
times two similar ICs on the board can be 
swapped, and the effect noted. Always ob- 
serve the behaviour of the unit after each 
component change, and be continually on 
the lookout for clues. 

As a basic rule, try all the active compo- 
nents first. If a replacement is not available, 
test each component as best as possible 
using the methods described further on in 
this article. Where there is a large number 
of components, an attempt should be made 
to identify the area containing the fault. 
Touching each component to determine its 
operating temperature can often identify 
either a faulty component or the problem 
area. A cold component, or one that is too 
hot may be the clue. Cold components usu- 
ally indicate a lack of power to the section, 
overheating can suggest many things., 

Sometimes the faulty section can be iso- 

lated using basic tests. If the equipment 
contains an audio amplifier, applying a sig- 
nal to the volume control will help identify 
íf the amplifier section is operating. This is 
done by touching the centre terminal of the 
volume control with the blade of a screw- 
driver held in contact with the fingers. Lis- 
ten for hum or noise that only occurs when 
the signal is applied. If an output results, 
the problem is before the volume control. 
No output suggests a fault in the power sup- 
ply, the amplifier or the speaker circuitry. 
Power supplies can be tested using a volt- 
meter, or even a test lamp. If heat is being 
generated within the power supply circuit it 
is probably working, but further tests 
should be conducted to confirm that all sec- 
tions of the circuit are producing the re- 
quired voltages. 

Faults in active components 
Active components generally break down 

more often than passive ones. As ICs are 
often in sockets, searching for a faulty chip 
is usually the best place to start. The quick- 
est way to establish if an IC is faulty is to re- 
place it, but it should be remembered that 
there might be more than one fault. So 
leave the new IC in the circuit even if the 
problem is not found, and go on to the next. 

However, some faults, particularly those 
in the power supply, may have caused the 
demise of every on -board IC, and as fast as 
you replace them, the fault destroys them. 
To avoid burning out your entire stock of 
components try to test each IC as it is re- 

moved. This is often difficult, but is prefer- 
able to losing all your ICs. Trying each chip 
in another known piece of equipment can 
help find the faulty one, or at least prove 
that all the ICs are working. 

Transistor replacement should follow the 
integrated circuit check, unless all the ICs 
happen to be soldered in. The idea is to test 
the easiest things first, and transistors are 
more easily replaced than ICs if sockets 
have not been used. Often a replacement 
transistor is unavailable, thus requiring the 
testing of each of the transistors. Generally 
transistors should be removed from the cir- 
cuit for testing, as parallel components can 
give rise to incorrect readings. Figure 2 
illustrates how to test a transistor using a 

multimeter. When using an analogue meter, 
set it to its low ohms range, and remember 
that the polarity of the leads is reversed for 
ohms measurement, that is, the black lead 
becomes the positive potential. A digital 
multimeter should be on the diode check 
setting, and its lead polarity not reversed. 

If all the ICs and transistors appear to be 
working, and checks have shown no bad 
connections, pc track break or power supply 
problem, then the remaining components 
should be examined. Be wary of acciden- 
tally introducing more faults during compo- 
nent replacing, taking care not to bridge pcb 
tracks, or to put a component in the wrong 
way. Only deal with one device at a time to 
prevent mixing them around, and always 
test the unit after each component replace- 
ment. 

SHOULD BE HIGH 
RESISTANCE WITH 
OHMETER 
CONNECTED 
EITHER WAY 

e 

METER READS 
HIGH RESISTANCE 

METER READS 
HIGH RESISTANCE 

METER READS 
LOW RESISTANCE 

METER READS 
LOW RESISTANCE 

Figure 2. How to test a transistor using a multimeter. An analogue meter should be on its low ohms 
range. Note that the polarity of the meter will reverse; the black lead (-) becomes the positive potential. 
Digital meters should be on 'diode' test without reversed lead polarity. 
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times, that of the equipment being serviced. 

Faults in capacitors 
A valuable hint on servicing equipment 

exhibiting peculiar faults is to test the 
capacitors associated with the power sup- 
ply. If hum is present in a loudspeaker, a 
likely cause is a filter capacitor. Many a pec- 
uliar fault has been found by merely going 
around the circuit placing a known good 
electrolytic capacitor across all those in the 
circuit, one at a time. 

Ensure the polarities match when the 
subsitute is being attached and always dis- 
charge the test capacitor before reapplying 
it to another section. This is necessary in 
case the stored voltages obtained from one 
part of the circuit do damage to the next. 
Electrolytic capacitors are the passive com- 
ponents most likely to fail with time. Equip- 
ment over 10 years old that is being restored 
should have all the electrolytic capacitors 
replaced, as these components 'dry out' 
over the years, and lose their capacitance 
value. 

Capacitors required to operate with volt- 
ages over 100 volts or so can become leaky, 
a problem very prevalent in valve equip- 
ment. Again replacement of the lot is 
recommended. Some capacitors become in- 
termittently open circuit; the Styroseal vari- 
ety is notorious in this regard. Always re- 
place a capacitor with one having a working 
voltage equal to or better than the original, 
and use the same type as far as possible. 
Paper capacitors can usually be replaced 
with polyestor types, but this is about the 
only exception. 

Faults in resistors 
Resistors, diodes, transformers, wiring 

and so on can all become faulty. But the 
possibility of this is less than for those com- 
ponents already discussed, meaning these 
items are best checked last. Resistors, 
particularly old style types can change their 
value; high value resistors have a greater 
chance of doing so than the low value types. 
Normally a resistor will increase its resist- 
ance with time and use, the effect of which 
is easily tested with an ohmmeter. If an in - 
circuit resistor indicates a value higher than 
marked value, replace it, if lower, lift one 
end and recheck. In general, resistors are 
reliable unless their power dissipation rating 
is exceeded. Wire wound resistors are prone 
to becoming open circuit, even under nor- 
mal operation, and can be found by testing 
whether they are cold after the unit has 
been running for some time. 

Transformers and power supply faults 
Transformers and inductors usually go 

open circuit. Alternatively, transformers 
can 'burn out', made obvious by the smell. 
In this case, find out why the transformer 
burnt out before replacing it. Power supply 
transformers are usually protected by a 
fuse, and any inclination to increase the fuse 
rating should be avoided. A blown fuse is 
usually indicative of problems associated 
with circuitry that handles power, and not 
necessarily the power supply. A good serv- 
icing technique for this type of problem is to 
apply mains power to the unit being re- 
paired through a 240 volt lamp in series with 
the power point and the device. Choose a 

wattage up to twice that required by the unit 
under test, and don't re -apply the mains 
directly until the fault is fixed. Figure 3 
shows an arrangement that can be easily 
constructed for this. 

Many domestic appliances are 'hot chas- 
sis'. This means that regardless of the way 
the active and neutral wires are connected, 
the metal chassis, or `ground' of the device, 
is above the earth potential. Connecting an 
earth wire from a piece of test equipment 
can result in damage to the device being re- 
paired, blown mains fuses, or similar disas- 
ters. Likewise, the serviceman runs a great 
chance of receiving a lethal electric shock. 
The use of an isolating transformer, a 240 
volt to 240 volt transformer is essential. The 
power rating of the isolating transformer 
should equal or exceed that of the equip- 
ment. Note particularly that a `Variac', or 
variable transformer is not suitable for this 
task. 

Diodes can become open or short circuit. 
Power diodes in a bridge circuit usually go 
faulty in pairs, but it is good practice to re- 
place the lot anyway. Be careful to use 
diodes that match the original, particularly 
as regards their PIV. As already mentioned, 
power supply capacitors often become 
faulty, particularly the main filter capaci- 
tors. This is best confirmed by placing a 
similar value capacitor, across the existing 
component. Be wary of the spark during 
charging, and discharge the test capacitor 
after its removal. This is necessary to pre- 
vent the possibility of it being picked up, 
(perhaps by the family dog), with the recipi- 
ent being the discharge path for the often 
high potentials that can be stored for hours. 

The intermittent fault 
Intermittent faults are the bane of the 

serviceman. Difficult to find, you can never 
be sure if you have really fixed the fault. 
Bad soldered joints are typical intermittent 
faults, and are best found by the 'prod and 
probe' method. It often pays to simply 
spend time carefully resoldering every con- 
nection, taking care to note that each con- 
nection is in fact a good one. The possibility 
of merely dressing up a dry joint or a faulty 
connection is high, and the use of a magni- 
fying glass is recommended. 

An intermittent fault in a component can 
often be found using a can of freeze spray. 
If the general area of the fault can't be iden- 
tified, spray methodically over the whole 
board. If the component is temperature 
sensitive, this technique will often find the 
problem. Often the fault will only appear 
after a certain operating temperature has 
been reached, in which case normal opera- 
tion will follow when the faulty component 
is cooled down by the spray. By using a noz- 
zle on the spray can, its effect can be loca- 
lised, helping considerably in establishing 
the fault in a crowded layout. Heating a sus- 
pected component with a soldering iron, 

80 - ETI March 1986 



STARTING ELECTRONICS 12 

then cooling it with the spray is another ef- 
fective method of seeking out these types of 
problems. 

In some cases, particularly in complex 
equipment, it is impractical to use the meth- 
ods described above. When the intermittent 
fault is not temperature sensitive and all sol- 
dered joints have been tested, it becomes 
essential to narrow the problem down by 
identifying the area causing the problems. 
Various methods are used, including trans- 
ferring plug-in cards from another unit of 
the same type, or attaching analysing equip- 
ment. The main requirement for this type of 
fault finding is patience. If parts are avail- 
able, components from a whole section can 
be replaced, repeating the process until the 
fault is found. 

Fault finding flow chart 
Figure 4 shows a flow chart that summa- 

rises the fault finding technique described 
so far. No flow chart can cover all situa- 
tions, but the suggested 'plan of attack' is a 

good way to start. Critics may suggest the 
chart is too simple or that the order is 
wrong. Experience will soon show you how 
to adapt the chart to particular situations, 
and its presentation is included merely as a 
pictorial means of helping the budding 
serviceman. 

With the chart are four basic rules. The 
rules are not in any specific order, but the 
intended message is to be scientific about 
the task. Luck has always played a part in 
servicing, but you can never rely on it. 
Remember that if the device used to work, 
given enough time and effort it will again. 

Typical construction errors 
It is oft quoted that 'he who never made a 

mistake never made anything'. The con- 
struction error is not necessarily the prov- 
ince of the amateur, although experience 
generally helps in minimising these types of 
problems. Typical errors in circuit building 
are faulty soldering or pc track bridging, in- 
correct component orientation, incorrect 
components, mixed up wiring in external 
hardware, and soon. The likelihood of poor 
soldering decreases with experience, and 
for this and other obvious reasons, complex 
projects should only be undertaken after 
success with simpler exercises. 

An incorrect component, or incorrect de- 
vice orientation sound obvious enough 
problems but some bizarre possibilities are 
worth mentioning. Figure 5 shows some of 
the possibilities that constructors should be 
aware of. If a kit has been purchased it is 
possible that some components, particularly 
transistors, may have been substituted for 
that specified with the alternative having a 

different lead configuration from the origi- 
nal. Don't assume that the replacement de- 
vice will always match the pcb layout pro- 
vided for it. Similarly, components from 
several manufacturers may make up the kit, 

with different standards being employed to 
identify the polarisation. Typical of this is 
the way manufacturers show the polarity of 
an electrolytic capacitor. Some employ an 
arrow to point to the negative lead, others 
use the arrow to identify the positive lead. 

Zener diodes can often be mistaken for 
conventional diodes, just as FETs, thyris- 
tors and other active devices may look the 
same. More insidious is the possibility of 
confusing the colour code of a resistor. A 12 
ohm resistor, coloured brown, red, black 
can be easily mistaken for a lk ohm resistor 
the code of which is brown, black, red. Low 
value resistors using silver or gold as part of 
the code for the value can be confused with 
others using these colours for the tolerance 
band. Another problem concerns capacitor 
value markings. It is very easy to mix up the 
decades, for example, a 0.01 IF capacitor 
with a 0.001 µF capacitor. 

Integrated circuit polarising is usually 
identified with a recess on one end, or 
maybe with a dot next to pin 1. Some manu- 
facturers mould two recesses in the case, 
one at either end, with one deeper than the 
other. The likelihood of inserting it the 
wrong way round is obvious. Switch connec- 
tions are often confusing, and it usually pays 
to test which terminal is which with an ohm- 
meter. 

Soldering errors 
To help minimise soldering errors, partic- 

ularly in missing a connection altogether, 
cut the component leads after they have 
been soldered. Generally a project kit will 
include instructions on the best way to go 
about building the circuit, with a preferred 
order of component installation. Ordinari- 
ly, wire links are first, followed by passive 
components, and active devices are in-> 
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Figure 4. Fault finding Clow chart. 
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stalled last. To expedite construction, the 
builder will often insert a number of compo- 
nents, then proceed to solder them in. By 
trimming the soldering leads after solder- 
ing, missed joints can be found as construc- 
tion proceeds. By methodically doing a sec- 
tion at a time, a constant check can be main- 
tained on the soldering processing, with 
simultaneous checks being made for solder 
bridges. 

The rule is, check as you go, and recheck 
again and again. A magnifying glass is an 

excellent way of examining the board. Pro- 
vide good lighting, and always fix an error 
as soon as you fmd it. Look also for strands 
of wire from multi -stranded cables that may 
be shorting across to another area. Wire of 
this type should be tinned before connecting 
it to the pcb, in order to solder the individ- 
ual strands together. 

Finding construction errors 
As in all fault finding situations, an orga- 

nised approach is essential. Being very 
open-minded about the fault is essential. 
All too often an issue is clouded with 
preconceptions about the nature of the 
fault. For example, a component that is too 
hot on the left side of the board may well 
mean that the fault is on the opposite side. 
How often have servicemen stared at a dead 
board only to find later that the power point 
wasn't turned on? Worse still is the possibil- 
ity of replacing a good component with a 

faulty one, thus introducing another fault, 
or even having found the fault 
unknowingly. 

Locating a construction error is similar to 
finding any fault, except many more possi- 
bilities are likely. Being aware of these pos- 
sibilities is a good start, and the reader 
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Figure 5. Common traps in component identification. 

should note carefully the information al- 
ready presented. Where possible, each sec- 
tion of a board should be proven as con- 
struction proceeds, particularly in complex 
circuits. For example, the power supply can 
often be constructed first and checked be- 
fore anything else is built. Fault finding by 
confirming a section at a time, either during 
construction or servicing, is often the best 
means of narrowing down the area contain- 
ing the problem. 

Many constructors, when confronted 
with a problem in a newly built project pro- 
ceed to strip it down and rebuild it. This is 

not a good idea, as apart from the work in- 
volved, the chances of reintroducing the 
fault are high. The probability of more 
faults occurring is also enhanced, as by now 
each component has undergone a lot of 
stress, just as the pcb will have received a 

caning. Unless the original job is of a very 
poor standard, persevere with the first 
attempt. 

Design errors 
As much as project designers try their 

best to prevent mistakes in the final presen- 
tation, errors do occur. These can be either 
printing errors, or a straight out problem in 
the design. With some designs values of 
components are critical and because of pos- 
sible variation between individual items, 
duplicating the device may be a matter of 
chance. Others may under -rate component 
specifications, causing a premature demise 
of the unit. Designs with these faults are un- 
usual, and represent a poorly researched 
product. 

In general, if a project has been around 
for a while, printing errors will have been 
discovered and listed in an errata section in 
the relevant magazine. The smart construc- 
tor always waits until the next issue before 
building the project! The assumption that a 
design error is present is often made prema- 
turely; it is always easy to blame someone 
else when the thing doesn't work. It is 
worthwhile remembering that an electronics 
magazine relies on the quality of its con- 
struction projects, as a reputation is at 
stake. 

Summary 
This article has purposely stayed away 

from describing any technical fault finding 
methods. A knowledge of Ohm's law and its 
implications is very useful, and in many 
cases is indispensible. Given this back- 
ground and a multimeter, servicing be- 
comes easier, as faults can often be found 
very quickly. By noting the hints presented 
here, those starting out in electronics can 
give it a try. 

Although they may not care to admit it, 
many servicemen repair equipment that 
they know nothing about by using the meth- 
ods that have been outlined. 
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COMPUTING NEWS 

The DSE Multitech PC 
DSE and Multitech, one of the largest PC manufacturers out- 
side the US, have released an IBM-compatible computer, the 
DSE Multitech. 

It incorporates such features three pre -configured versions: 
as RS -232C serial port, real time The System One (Cat X-8000) 
clock/calendar with battery for $1345 is the low cost entry 
backup, sound circuitry, parallel level version. It comes complete 
printer port and an IBM -corn- with 360K floppy disk drive, 
patible expansion slot (on Sys- 128K of RAM, MS-DOS version 
tems One and Two only). 2.11 and three months warranty. 

Other features include an 8088 The System Two (Cat X-8001) 
16 -bit internal processor running for $1995 comes with two 360K 
at 4.77 MI-Iz; 256 expanded floppy disk drives, 256K of 
ASCII character set; an IBM- RAM, MS-DOS 2.11, the Easy 
compatible colour graphics in- wordprocessing package from 
terface with 640 x 200, 320 x 400 MicroPro, complete with spell - 
graphics resolutions and 16- ing checker and six months on - 
colour text mode; a video inter- site service in major capital 
face with special flicker free cir- centres. 
cuitry to reduce eye strain; RGB The System Three (Cat 
and composite video monitor X-8002) for $3995 is the DSE 
outputs; joystick/game adapter Multitech business system with 
port; and an inbuilt speaker. 512K of RAM, one 360K floppy 

The PC is compatible with the disk drive, one 10 MB hard disk 
MS-DOS operating system, so drive, and the Aura package 
there is a large software base which will perform all normal 
from which to draw, including business operations such as 
the Flight Simulator, Jet, Side- wordprocessing, spreadsheet, 
kick, Lotus 1-2-3, Open Access, database and information man - 
Aura or Enable. Most of the agement. It also comes with six 
popular software is ready to run. months on -site service agree - 

The computer is available in ment (major capital centres 

rt 

Using the DSE Multitech. 

only). System Three can be in- 
stalled free in your home or busi- 
ness (again, major capital cen- 
tres only). 

See our review on page 89. 

Modem development 
by Barson in Australia 

tauar . 

..'...:-, t 
Bruce Reid of Netcom and Barson Research's Steve Lucket with the 
internal modem card mounted on the lid of the BBC microcomputer. 

Barson Computers Australasia 
is receiving both Australian or- 
ders and international inquiries 
for an innovative modem prod- 
uct the company has developed 
for the BBC microcomputer. 

The auto -dial modem, de- 
veloped in NSW by Barson Re- 
search and DataNetComm Aus- 
tralia, is being manufactured by 
Netcom in Sydney, and built 
into the BBC systems at Bar - 
son's manufacturing plant in 
North Ryde. 

Netcom has already begun de- 
livery of the first 500 units of the 
product, sold to fill an order 
from Thorn -EMI. 

According to Julian Barson, 
Barson's Managing Director, 
"The unit uses new chip tech- 
nology, which has enabled us to 
design a unit compact enough to 
fit inside the slim BBC computer 
cabinet. We were fortunate that 
Netcom had both the technology 
and the equipment to manufac- 

ture the unit for us." 
The new modem also includes 

on -board software that can turn 
the BBC computer into a video- 
tex terminal. Other features 
allow the user to dial up other 
systems automatically, to store 
the text they receive, and a 
printer driver enabling informa- 
tion to be sent to a printer. 

The software also enables the 
user to select either 300/300 or 
1200/75 baud communication 
speeds. 

Mr Barson said development 
of the product began in June this 
year. "Since then we have re- 
ceived a number of serious in- 
quiries from places such as Hong 
Kong and the USA. Product 
shipped to these countries will 
all be manufactured in NSW." 

For further information con- 
tact Barson Computers, 335 
Johnston Street, Abbotsford, 
Vic 3067. (03)419-3033. 
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X.25 gateway for BBC networks 
BBC/Acorn has released the Econet-X.25 gateway to allow 
those with Econet terminals access to host computers con- 
nected to X.25 networks such as Austpac. Econet-X.25 sup- 
ports up to seven window sizes and data packet sizes up to 128 
bytes. The system hardware is based on a BBC 6502 micro- 
computer and two separate Z80 processors running at 6 MHz, 
96K of RAM and a 32K EPROM. For more information con- 
tact Barson Computers, 335 Johnston St, Abbotsford, Vic 
3067. (03)419-3033. 

Graphics emulation software for IBM-PC 
Grafpoint Corp has released the TGRAF-07 software pack- 
age for the IBM-PC, XT and AT. The package emulates such 
functions as zoom and pan, which can be assigned to each of 
the 64 windows that are possible on the screen. The package, 
with appropriate hardware, promises to be cheaper than the 
Tektronix (R) terminal. It is available from Dimension 
Graphics, 265 Miller St, Nth Sydney, NSW 2060. (02)929- 
5855. 

Microsoft COBOL tools 
Microsoft has introduced a set of utilities - or COBOL tools - for programmers developing, debugging, maintaining and 
enhancing on MS-DOS operating systems. The tools include a 

symbolic debugger, a cross-reference utility, a menu handler 
and a mouse input module. 

$4m worth from IBM Aust 
Idaps Australia has recently installed $4m worth of hardware 
and software from IBM Aust in its Melbourne data centre. 
The equipment includes a 3083EX mainframe with 16 Mbytes 
of main memory and 16 channels, seven 2.5 Mbyte 3380 disk 
drives, three 3880 disk controllers, a 3725 communications 
controller as well as workstations and workstation controllers. 

Intel source code editor for PC -DOS 
Intel has introduced an editor for creating and editing source 
and object code as well as text. It's called Aedit-DOS, de- 
signed specifically for engineering software needs. It runs on 
computers using the PC -DOS 3.0 operating system, Intel's In- 
tellec Series III and IV development systems and on Intel's 
iRMX operating system. For more information contact Intel 
Aust, Level 6, 200 Pacific Hwy, Crows Nest, NSW 2065. 
(02)957-2744. 

Tasman word processor 
The Tasword 6128 word processor for the Amstrad CPC - 
6128, published by Tasman Software of the UK is being dis- 
tributed in Australia by Dolphin Computers. Dolphin is also 
distributing a spelling check program called Tas-spell for the 
Amstrad. CPC -664 and 6128 computers, and the Sureshot 
Supreme joystick. Dolphin computers is at 2/7 Waltham St, 
Artarmon, NSW 2064. (02)438-4933. 

Forth for IBM-PC and Apple Ile 
Forth language programs and data are now available from 
Waveonic Associates. A full screen editor and assembler are 
provided in relocatable, binary overlays. A CForth compiler 
is also available to speed up Critical applications. This series of 
Forth implementations is also available for 8080, Z80, 8086/88 

BRIEFS 

and 68000 based processors. For more information contact 
Waveonic at 199 Watts Rd, Wilson, WA 6107. (09)451-2946. 

Aust developed LAN product 
The first LAN component developed by Digital Equipment's 
Artarmon design and manufacturing centre is a statistical 
multiplexer server. Called the MUXserver 100, it connects re- 
mote, non -intelligent terminals to hosts in the Ethernet local 
area network. It's available for $10,000 or so. Digital Equip- 
ment is at the Northern Tower, Chatswood Plaza, Railway St, 
Chatswood, NSW 2067. 

File saving system 
Datacraft Office Systems has available the Irwin Backup Tape 
subsystem which creates duplicate file copies on hard disk, 
with assured compatibility between tape.drives. The subsys- 
tem plugs into an existing floppy connector on the back of a 
PC and is said to store 10 million bytes on a single cartridge, in 
about 16 minutes which includes the verification process. For 
more information contact Datacraft at 1st Floor, 30 Atchison 
St, St Leonards, NSW 2065. (02)438-3688. 

Diskette copying 
Nashua is distributing three devices to facilitate disk copying 
processes. The Nashua Automatic Diskette Copier formats a 
blank diskette for the computer concerned, copies informa- 
tion on it from an original and checks it. The more complex 
Series One Duplicator can be configured in various formats 
and reportedly copies one double sided diskette in up to 60 
seconds. The Formaster Sprint, another copying device, con- 
sists of a board/software arrangement which uses an IBM -XT 
as host to produce Apple, Commodore or IBM formatted 
disks. For further information contact Nashua, 34 Chandos 
.St, St Leonards, NSW 2065. (02)925-3111. 

a 

CLUB CALL 
Those Interested In the LE'VZ200/300 User Group can contact John D'Alton, 
39 Agnes St, Toowong, Old 4066. (07)371-3707. 
The electronics and computer club of the Randwlck-Botany Police Citizens 
Youth Club meets at 6 pm on Thursdays at Bunnerong Rd, Daceyville, NSW. 
Membership is free. 

The main event - PC86 
The sixth Australian Computer Show (PC86) is to be held this month, from 
12 to 16 March at Centrepoint in Sydney. Companies exhibiting include 
IBM, Apple, Commodore, Tandy, Hewlett-Packard, Sperry, Barson, Teleco, 
Epson, Microsoft and Ericsson. 
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MICROBEE COLUMN 

Halley's Comet 
Noel Bailey, 
Maryland, NSW 2287 

This program calculates the declination 
and right ascension for Halley's Comet. 
All one need enter is the date. The al- 
gorithm has been taken from the 2nd 
edition of Practical astronomy with 
your calculator by P. Durfett-Smith, 
published by Cambridge University 
Press. The author states that the preci- 
sion of the algorithm will be limited due 
to the influences of the planets, how- 
ever the comet should still be within 
one degree of the calculated position. 

The accuracy of the program has 
been checked against published 
values for 1985 and this program is 
within one degree. For 1986 I have no 
published values, however, the calcu- 
lated values do appear very close to a 
track drawn on a published star chart 
right up to 1 June, 1986. 

00100 REM 'HALLEY' PROGRAM TO FIND THE DECLINATION AND RIGHT 
00110 REM ASCENSION OF HALLEY'S COMET - FROM 'PRACTICAL 
00120 REM ASTRONOMY WITH YOUR CALCULATOR' - P DUFFETT-SMITH 
00130 REM PUBLISHED BY CAMBRIDGE UNIVERSITY PRESS, 2ND ED 1981. 
00140 REM WRITTEN IN BASIC BY NOEL BAILEY 27 OCTOBER 1985 
00150 PRINT-MALLEY'S COMET PROGRAM. GIVE ME THE DAY, MONTH' 
00160 PRINT -AND YEAR AND I WILL CALCULATE THE RIGHT ASCENSION 
00170 PRINT -AND DECLINATION FOR THE COMET. - 

00180 INPUT-DAY,MONTM,YEAR-,D7,M7,Y6 
00190 Y=INTIY61:Y7=Y6 
00200 IF M7 > 2 THEN 260 
00210 M7 = M7-1 
00220 IF Y-Y/4*4=0 THEN LET M7=M7*62ELSE LET M7=M7*63 
00230 M79M7/2 
00240 M7FLT(INTIM71) 
00250 GOTO 300 
00260 M7=M7.1 
00270 M7=M7*30.6 
00280 M7=FLTUINT*M71) 
00290 IF Y-Y/4*4.0 THEN LET M7M7-62 ELSE LET M7=M7-63 
00300 M7 M7.D7 
00310 D6=0 
00320 IF Y6 = 1980 THEN 360 
00330 FOR Y=1980 TO INTIY61-1 
00340 IF Y-Y/4*4=0 THEN LET D6=D6.366 ELSE LET D6=D6365 
00350 NEXT Y 

00360 D6 = D6.M7:REM TOTAL DAYS SINCE THE EPOCH 1980 
00370 DI=D6 
00380 Y1=06/365.2422.1980 
00390 Y2 = Y1-1986.112 
00400 TI = 76.0081: M1 = 360*Y2/T1 
00410 IF ABS(M11>360 THEN LET M1= M1 - FLTIINTlM1/3601*3601 
00420 IF MI < 0 THEN LET M1 = M1.360 
00430 P1 = 355/113 
00440 Ml M1*P1/180 
00450 REM NEWTON'S METHOD OF SOLVING FOR E 
00460 TI = 1 

00470 DO = T1/1E5 
00480 TO = Ti 

00490 GOSUB 590 
00500 Ft = FO 
00510 TO Ti DO 
00520 GOSUB 590 
00530 G1 IFO - F11/DO 
00540 T2 TI - F1/G1 
00550 IF ABSITI-T21 < 1E-5 THEN 570 
00560 Ti = T2: GOTO 470 
00570 REM 
00580 DOTO 610 
00590 FO = ITO-0.9673*SINIT011-MI 
00600 RETURN 
00610 E0 = Ti 

00620 VO = 2*ATAN17.7564215*SINIE0/21/COSIEO/2/1 
00630 VoV0*180/P1 
00640 LO V0.170.0110 
00650 RO 1.1543197/11.0.9673*COSIVO*P1/18011 
00660 PO = 0.3050573*SINI(L0-58.15401*P1/1801 
00670 PO ATANIPO/SORI1-PO*P0))*180/P1 
00680 YO = SINIILO-58.15401*P1/1801*COS1162.2384*PI/1801 
00690 XB = COSI(L0-58.1540)*P1/1801 
00700 LI ATANIY0/X01*180/Pl 
00710 IF YO>0 AND X0 (0 THEN LET L1 = L1.180 
00720 IF YO(0 AND XO <0 THEN LET LI = L1.180 

00730 IF Y0<O AND X0 >0 THEN LET L1 Lí360 
00740 LI = L1.58.1540 
00750 IF LI 9 360 THEN LET LI = LI-360 
00760 R1=RO*COSIPO*P1/180) 
00770 REM NOW THE CALCS FOR THE EARTH 
00780 Ni = 360/365.2422*DI/1.00004 
00790 NI = NI-FLTIINT(Nl/3601*3601 
00800 MO = N1.98.83354-IO2.59840 
00810 20 =360/P1*0.016718 
00820 21 = SIN(M0*P1/1801 
00330 L2 = NI20*21.98.83354 
00840 IF L2 9 360 THEN LET L2 L2-360 
00850 IF L2 < 0 THEN LET L2 = L2.360 
00860 V1 L2-102.59640 
00870 R2 = 11-.016718*.0167181/11..016718*COSIVI*P1/180)1 
00880 IF RI > R2 THEN 930 
00890 20 = RITSINI(L2-L11*Pl/1801 
00900 21 = R2-RI*COSIIL2-L11*P1/180, 
00910 D2 180.L2ATANIZO/Zí1*180/PI 
00920 GOTO 960 
00930 20 = R2*SINIILI-L21*P1/1801 
00940 21 = RI-R2*COSIILI-L2,*PI/1801 
00950 D2 ATANIZO/2t1*180/PI.LI 
00960 IF D2 ( O THEN LET D2 = D2.360 
00970 20 = RI*SIN(P0*P1/1801/COS(P0*P1/1801*SIN(ID2-L11*P1/180) 
00990 21 = R2*SINIILI-L21*P1/180) 
00990 BO = ATAN(Z0/Z11*180/P1 
01000 20 . SINID2*P1/1801*COS123.44188*P1/1801 
01010 21 = SINIBO*P1/180)/COSIBO*P1/ 180I*SIN123.44188*P1/1801 
01020 20 = 20-21 
01030 21 = COSID2*PI/1801 
01040 Al = ATANIZO/Z1)*180/P1 
01050 IF 20>0 AND 21<0 THEN LET Al = 180.A1 
01060 IF 20<0 AND 21<0 THEN LET Al = 180.A1 
01070 IF 20<0 AND 21>0 THEN LET Al = 360.AI 
01090 Al=AI/15 
01090 20=SIN(BO*Pl/ 1801*COS(23.44188*P1/1801 
01100 21=COSIBO*P1/1901*SIN123.44188*Pl/1801*SINID2*Pl/180) 
01110 22= 20.21 
01120 51 = ATAN122/SORI1-S2*5211*180/PI 
01130 H = INTIA1):M = INT(tAI-FLT(H))*60I 
01140 PRINT -RIGHT ASCENSION = -;H;- HOURS -;M; MINUTES' 
01150 D = INTISII:M = INTIIS1-FLTIDII*601 
01160 PRINT -DECLINATION ;D;- DEGREES -;M;- MINUTES - 

>D 

>RUN 

HALLEY'S COMET PROGRAM. GIVE ME THE DAY, MONTH 
AND YEAR AND I WILL CALCULATE THE RIGHT ASCENSION 
AND DECLINATION FOR THE COMET. 
DAY,MONTH,YEAR 17,5,1985 
RIGHT ASCENSION = 5 HOURS 5 MINUTES 
DECLINATION = 16 DEGREES 6 MINUTES 

>RUN 

HALLEY'S COMET PROGRAM. GIVE ME THE DAY, MONTH 
AND YEAR AND I WILL CALCULATE THE RIGHT ASCENSION 
AND DECLINATION FOR THE COMET. 
DAY,MONTH,YEAR 1,12,1985 
RIGHT ASCENSION = 1 HOURS 3 MINUTES 
DECLINATION = 13 DEGREES 3 MINUTES 

>RUN 

HALLEY'S COMET PROGRAM. GIVE ME THE DAY, MONTH 
AND YEAP AND I WILL CALCULATE THE RIGHT ASCENSION 
AND DECLINATION FOR THE COMET. 
DAY,MONTH,YEAR 20,3,1986 
RIGHT ASCENSION 19 HOURS 42 MINUTES 
DECLINATION = -23 DEGREES -40 MINUTES 

>RUN 

HALLEY'S COMET PROGRAM. GIVE ME THE DAY, MONTH 
AND YEAR AND I WILL CALCULATE THE RIGHT ASCENSION 
AND DECLINATION FOR THE COMET. 
DAY,MONTH,YEAR 10,4,1986 
RIGHT ASCENSION = 15 HOURS 15 MINUTES 
DECLINATION -36 DEGREES -23 MINUTES 

>RUN 

HALLEY'S COMET PROGRAM. GIVE ME THE DAY, MONTH 
AND YEAR AND I WILL CALCULATE THE RIGHT ASCENSION 
AND DECLINATION FOR THE COMET. 
DAY,MONTH,YEAR 1,6,1986 
RIGHT ASCENSION = 10 HOURS 23 MINUTES 
DECLINATION = -6 DEGREES -27 MINUTES 

>OUTI11 OFF 
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MICROBEE COLUMN 

Three dimensional 
PI chart 
Richard Bushell, 
Baulkham Hills, NSW 2153 

This program will plot a 3D PI chart to 
your specification In hi -res graphics. 
The screen can be dumped to an XX - 
80 type printer. The printer is set up 
to run on the serial port at 300 baud. 

The printer port can be changed by 
editing line 530. 

For best results, the number of 
segments should be restricted to a 
maximum of five. 

00100 ON ERROR OUTO 670 
00110 DIM A11201,X1201,Y1201.51120),521201,P11201 
00120 CLS 
00130 PRINT TAB1221PI CHART' NTA41191R.1USHELL 1985\ 
00140 REM 11111 INPUT DATA 
00150 INPUT 'HEADING 7 '1H19 
00160 INPUT 'No. OF SECTIONS 7 'IS 
00170 FOR 0.1 TO 8: CLS I PRINT 'Section No. '0' name ',:INPUT 819101 
00180 PRINT 'Data for segment '0 '1: INPUT8210/ 
00190 TI.Tl'SZlO1 i NEXT O 
00200 FOR 0.1 TO S 

00210 P1101mP110-11.52101/T1/100 
00220 Á1101.P110103. 1º16/50 
00230 XIOI.INT1255.COSIA110111901 
00240 101.INT1128-SINIA11G111601 
00250 PIIO-11.4210-11/711100 
00260 NEXT O 

00270 P1181.82101/T11100 
00280 CLS: HIRES 
90290 PLOT 0,0 TO 511.0 TO 511,255 TO 0,255 TO 0,0 :REM PLOT WONDER 
00300 CURS 164-LENIHISII/2,2iPRINT HIS 
00310 U.255:1IZO 
00320 REM 011.0 DRAW CIRCLE 
00330 FOR 01.1 TO 2 

003.0 FOR TONG TO 44/7 STEP .012 
00350 SETH UINT190000SITOII,IINTI6OFSINIT011 
00360 IF M.2 AND TO.3.1.4 THEN NEXTITO 380 
00370 NEXT TO 
00380 1.140 i NEXT. : 1.128 
00390 REM 100 DIVIDE THE CIRCLE UP INTO SEGMENTS 
00400 FOR 0.1 TO S 

00.10 PLOTH 255,120 TO X101,9101 
00.20 IF 91011/20 THEN LET M.INT1140-SINIA11011FA01: PLOTH X101,7101 TO R101.R 
00430 X101.32'INTIC0511A1101A110-111/21081 
00440 Y101.8-INTISINIIA11O1A110-111/21151 
00450 CURS Xl0I,Y101:PRINT 510101' 'INT1P11011'%'I 
00460 NEXT O 
00.70 CURS 10.15: PRINT -DUMP TO PRINTER 7 'I 

00480 021.KEY:IF A211.' THEN 480 
00490 PRINT A2RI 
00500 IF A011l'Y' AND 012111'y' THEN END 
00t10 CUPS 10.15: PRINT IA35 3211 
00520 REM 161111.4 START PRINTER DUMP 
00530 OUTLe4: RESTORE 630 
00540 FOR 0.336 TO 371 READ Y : POKE 0.0 : NEXT X 

00950 LPRINT CHR12711'A'ICHR1811 
00560 FOR 0.0 TO 15 
00570 FOR U.0 10.8 STEP O : LPRINT CHR1271'K'CHRIOICHR1211 
00500 FORX.O 9063: A.USR1336,61440Ule1PEEK161440Y064XII : NEXT X 

00590 LPRINT CHR11011 
00e00 NEXT U I NEXT Y 

00610 LPRINT CNRI27I'2'CHR1711 
00620 END 
90630 DATA 62,01,211,11.96,105. 14,/28. 229,6, 8, 203, 34, 12a, 161 
00640 DATA 40,2,203,191.35,16,245.122.205.69.129.225.203.57 
00650 DATA 48, 233. 61, O. 21 I,I I. 201 
07669 REM 1011 PCO OVERFLOW 
On6'C CIS : PRINT 'CATASTROPHIC SYSTEM ERROR - PROGRAM WILL RE -RUN ,PLAY 1,215. 
214.1 RUfI 

DEMONSTRATION 

PIIP[Nv'fS 33" 

./.."---- . 
( 

FSY#S\4\9' Ot2Ml fG 0 I T' 
s.1,.. `t 

` ---r', 

DEMONSTRATION 

--¡---~LS 
PEPIILES 33' 

FISH 

. BlPlh rr:: 

Reactance 
R. Wilkinson, 
Nelson Bay, NSW 2315 

. 0010 CLS 
00020 PRINT 'NAME 'REACT'ence 10/0/84.... R.WILKINSON. 
00030 PRINT 
00040 PRINT' This pPD9PA. Celclot., the R .dance o1' 
10151 PRINT' A CARACItor to A Frequency.' 
00061 PRINT' 
00070 PRINT' It ello gives Inductance veluee of Coils' 
O 0000 PRINT' belied on Frequency and 100 Pf Capacitor' 
00090 PRINT. 
00095 CURS 30,15:PRINT 'WAIT' 
00110 FOR T.1 TO 5000: NEXT T 
00110 0090 310 
00121 FOR 8.1 TO 5000: NEXT 1 

00131 CLS 
10140 GOTO 220 
00150 INPUT IREACTI State frequency IIn 1.H01'1P1 
O 0160 XIFIIFIXltl.OE06 
00170 INPUT' Whet CAPAD 11.00 Iln Pfl 'ICI 
10100 YI.C1: CIYl/1.0E06'2 
01191 LET 01.3.1115962 
00200 LET I1.1/IP1FIRC11 
00210 PRINTIPRINT 21' REACTANCE IN OHMS': PRINT 
00220 PRINT 'Do you want REACTANCE or INDUCTANCE or END 7 input R, I or E':PRIN 

00230 U064KEYPI IF u00" THEN G0T0230 ELSE IF UOS. I' THEN 4070241 ELSE IF UIS. 
'R THEN 0010156 ELSE IF UP..E. THEN COTO 421 
00240 INPUT '1INDUCTI FREQUENCY In MHO. 'IF1 
00250 FI.FIIFIT PRINT :PRINT 
00260 M1.250/F1:PRINT MI '. INDUCTANCE IN MICROHENRIES':PRINT 
00270 PRINT 'DO YOU WANT TO 00 BACK YIN ' 

00200 PRINT 
00290 INPUT VOS 
00300 IF VOS.'T'OR VOS.'y' THEN 220 ELSE IF VOS'N- DA 000.n'TOES 420 
00310 HIRES 
00315 CURS 30.5: PRINTAAIT' 
10320 PLOT 65.0 TO 300,0 
00330 PLOT 65,0 TO 65.120 
00340 PLOT 65,120 TO 300,120 
00350 PLOT 300,120 TO 300,0 
00380 CURS 24,12:PRINTl' 
00370 CURS 13,13:PRINT. Ice oh.S 
00380 CURS 10,14tPRINT' 2 pi f C 
00390 CURS 12,15TPRINT ' 

00400 CURS 15,10:PRINT 'FORMULA FOR ABOVE' 
00410 GOTO 120 
00420 CURS 45,14:PRINT THATS THE END' 

CONTRIBUTORS PLEASE NOTE 
All contributions to this column should be accompanied by a listing 
of the program from a printer. Hand written or typed listings are 
not acceptable. 

There are two reasons for this. The first is that a listing from 
your computer gives us some guarantee that you have the listing 
correct. 

Secondly, if you present us with a neet final copy of your 
program we can use photographic techniques to reproduce it in 
the magazine, without risk of errors. 

Contributors will be paid $20 for each item published in this 
column. Submissions must be original programs which have not 
been previously published. You may send as many programs as 
you wish with the accompanying declaration. 

"I agree to the above terms and grant Electronics Today International all 
rights to publish my program in ETI Magazine or other publications 
produced by it. I declare that it has not been previously published and that 
its publication does not violate any other copyright." 
'Breach of copyright is now a criminal offence. 

Name 

Signature Date 

Address 

Postcode 
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COMMODORE COLUMN 

Hard Lo -res 
Sean Machin, 
Lismore, NSW 2480 

This program allows you to draw lo -res 
pictures on the screen and then dump 
them to your printer. It consists of two 
parts, a simple lo -res drawing routine 
(lines 130 to 290) and the printer rou- 
tine (310-350). In the drawing section 
there are three modes of operation: 
'set' where the pixel moves according 
to your key Instructions, 'reset', where 
it moves destructively and 'move', 
where it is non-destructive. The rele- 
vant keys are Q for up, A for down, [ for 
left and ) for right. 

Tab activates the print routine. Dif- 
ferent effects can be obtained by 
changing the vertical line spacing 
(CHR(27);"3";CHR(n)) and by chang- 
ing the print character in line 330. 

00100 REM LORES TO PRINTER DUMP 
00110 REM BY SEAN MACHIN 
00120 CLS:OUTLaI:LPRINT CHR(27)1"3';CMR(27)1'3')CHR(20)ICHRII5):REM INITIALIZE P 
RINTER 
00130 LORES:X663:Y-24:R.3:GOTO 260:REM START IN MOVE MODE 
00140 KIs.KEY 
00150 IF K111.D':Y-Y,1:REM UP 
00160 IF Kls.'A':YY-I:REM DOWN 
00170 IF KI91.1':X.X,I:REM RIGHT 
00180 IF K19.'I':X6X-I:REM LEFT 
00190 IF KIs6CHR191:PLAY 22,4:00TO 300:REM DUMP SCREEN 
00200 IF K156.C':R.Re1:IF R>3:R61:REM CHANGE MODE 
00210 IF Kls.' AND R(>1:INVERT X,Y:INVERT X,Y:GOTO 140 
00220 IF X<o:X60 
00230 IF X)127:X.127 
00240 IF Y<O:Y.O 
00250 IF Y>47:Y-47 
00260 IF R61:SET X,Y:CURSO:PRINTSETISPC121 
00270 IF R62:INVERT X,Y:INVERT X,Y:RESET X,Y:CURSO:PRINT'RESET 
00280 IF R63:INVERT x,Y:INVERT X,Y:CURSO:PRINTMOVE';SPC111 
00290 GOTO 140 
00300 CURSO:PRINT SPC151:REM ERASE PRINTED MODE 
00310 FORY.47 TO O STEP -1 
00320 WOS-':FORX-0 TO 127 
00330 IF POINTIX,Y1:WO96WO8.CHR(171 ELSE LET WO$.WOs.. 
00340 NEXTX: IF WOs<>" THEN LPRINT WOs ELSE LPRINT 
00350 NEXTY 
00360 GOTO 120 

Sample: 

Balloon Dodge 
G. Gajic, 
Kensington, Vic 3031 

You must dodge arrows being shot up 
at you from the ground. Your position is 
represented by a balloon. If the arrows 
hit you then the balloon bursts. 

P 

10 REM OBSTICAL COURSE FOR COMMODORE 64 
20 REM (C) COPYRIGHT BY GARY GAJIC 
30 POK.E53280,01POKE53281,0 
40 PRINT":1 4g';:PRINTTAB<11)',»JBSTICAL COURSE!' 
50 PR INTTAB(13)')INIFLEASE WA IT' :FORTT=1T01000: NEXT: PRINTTABl13)'MOH IT ANY KEY" 
60 PRINTTAB<9)"49k2 - LEFT C - RIGHT' :PR INTTAB(10) MJ(C) BY GARY GAJIC" 
70 GETR$:!FRS.""THEN70 
80 DIMA$(9):FORT=ITO9:READAS(T):NEXT 
90 A=1044:SC=0:PRINT"rL ' 

100 GETA$:IFAS='"ANOPEEK<56320)=127THEN130 
110 IFA$="2'ORPEEK(56320>=123ANOA>1040THENA=A-1 
120 IFA$="C"ORPEEK(56320)=119ANDA<1047THENA=A+l 
130 POKER ,8I:SC=SC+I:IFPEEK( A +40 ) = 1 02THEN300 
140 PRINTTA8(15)AS(INT<RND(1)s8)+1) 
ISO POKEA,81 
160 FORT=1T030:NEXT 
170 GOTO 100 
200 DATA"tt, ' 
210 DATA'! ! !' 
220 DATA"! ! !' 
230 DATA ! 111 111' 

240 DATA'S ! " 
250 DATA"! !' 
260 DATA"! ! !' 
270 DATA' lam" 

280 DATA' !' 
300 PRINT"J YOU 2MERASHEDIW INTO AN OBSLTICAL I!!" 
310 PRINT' YOU SCORED'SC 
320 PRINT' PLAY AGAIN (Z'W>J')' 
330 GETD$:IF0$=""THEN330 
340 IFD$='Y'THENRUN 
350 IFD$="NTHENPRINT A":POKE53280,2541POKE53281,246:EN0 
360 GOTO 330 
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COMMODORE COLUMN 

1 

' F U R E L I SE 

10 RENWK C) 1984 BYIR 
20 REFtCHRIS GROENHOUT 
30 PRINTCHRf(8)CHRt(14) 
40 PRINT'.:I(IQgI IAGRTELLE IN \IN3R'1PRINT'1/1110 
50 PRINT'8 BYI LX.IEETHOVEN' 
60 PR1NT'011111/ 1770-1827)' 
70 PRINT'NS2T3V5' 
80 PRINT'IJ3ENDENOEO2BO3DC' 
90 PRINT'16101852028OIER02CER' 
100 

110 

120 

130 
140 

ISO 
ISO 

170 

160 

130 

200 
210 
220 
e3d 
240 
e5J 
grid 

270 
280 
230 
330 
310 
320 
330 
340 
350 
360 
370 
3430 

330 
400 
410 
420 
430 
440 
450 
460 
470 
sao 
490 
500 
Sto 
520 

PPINT'N IOIES202801ENG02ERG8' 
PR1NT'N 101AS203COIEAO2E03EN0' 
FRINT'Ip3ENDE028030C' 
PRINT'16101A5202A0IEA02CEA 
FR1NT'N IOIES202BOIERG020033CO2B' 
PR111T'16101A320280IEA03T2RT3END' 
PRINT'803E100E02B03OC'IPRINT'1' 
P RINT'16101AS202A01EA02CEA' 
FRIIIt16101ES202801EMG02EGB' 
PRINT'11G101AS203COIER02E03E000' 
PRINT'3F11OE02803DC' 
FRINT'116101A5202AOlEA02CE8' 
PRIIIT'11E101E5202801E11602003CO28' 
R1141''1610189202601E802803C0' 

PRINT'=V7S102C5203E01602CGD3FE' 
PRINT' 
PRINT' 
PRINT' 
PRINT' 
PRINT* 
PRINT' 
PRINT' 
PRINT' 
PRINT' 
PRINT' 
PRINT* 
PRINT" 
PRINT" 
FR I14T" 
PRINT' 
PRINT' 
PRINT' 
FR 111T" 
PRINT' 
PRINT" 
PRINT' 
PRINT' 
PRINT' 
PRINT' 
PRINT' 
FORAI 
PRINT' 
END 

'{IR -L.ISE')' 

N 1010520300IG802F03ED' 
11101A5203COIEA02E030C'IPRINT'A' 
N55101E5202130IE02EE03E02E03ES303RES2RT2RT3NDE 
OROE00ENOEROENDE02803DC' 
N IOIAS202AOIEA02CEA' 
I3I01E5202B0IE00002ENGB' 
Fb10185203C01E802E03ER0' 
1EROE02BO3OC' 
IIGI0IA52024O1EA02CEA' 
16101E8202801E0602003CO28' 
(>10185202801EA02803C0' 
NIS102CS203EO1002CGO3FE'IPRINT'I' 
161010520300IGB02F03E0' 
N 101R5203C01EA02E030C' 
21.135101E5202801E02EE03ES303RES2RT2RT3NDEMDE' 
3/4N0ERDERDEROE028030C' 
16101AS202AOIER02CEA' 
16101ES202BOIENGO2EMG8' 
1610185203C01E602E03(00' 
IIE ROE02B030C' 
16101AS20280IE802CEA' 
16101E5202801ENG02003CO2B'IPRINT'A' 
1J75101AS202A01EA' 
ArA02CEA03CEA53RTBA52A' 
1iT95101 A' 
TO 1300111ERT 
Wp144WiWY ( -) rtIR IS I ROEIIFtOUT' 

CONTRIBUTORS PLEASE NOTE 
All contributions to this column should be accompanied by a listing 
of the program from a printer. Hand written or typed listings are 
not acceptable. 

There are two reasons for this. The first is that a listing from 
your computer gives us some guarantee that you have the listing 
correct. 

Secondly, if you present us with a neat final copy of your 
program we can use photographic techniques to reproduce it in 
the magazine, without risk of errors. 

Contributors will be paid $20 for each item published in this 
column. Submissions must be original programs which have not 
been previously published. You may send as many programs as 
you wish with the accompanying declaration. 

"I agree to the above terms and grant Electronics Today International all 
rights to publish my program in ETI Magazine or other publications 
produced by it. I declare that it has not been previously published and that 
Its publication does not violate any other copyright." 
'Breach of copyright is now a criminal offence. 

Name 

Signature Date 

Address 

Postcode 

Play Maestro 
C. Groenhout, 
Watson, ACT 2602 

"Prelude" is a direct transposition of 
J.S. Bach's "Prelude" #1 in C major for 
the VIC-20 + Super Expander. The 
program uses the Super Expander's 
powerful musical generating capabil- 
ities starting each musical line with 
CTRL -back arrow. This produces a re- 
verse capital F. Every ten lines or so, a 

home is printed so as not to scroll the 
screen with excessive PRINT state- 
ments and lose the credits. 

F1 UOE 

10 REN..(C) 1994 BY:" 
20 RENsCHRIS GROENIOUT 
30 PPINTCHPIf 8)CHRs( 14) 
40 PRINT'..~09O1MB1'LZr 
S0 PRINT'WE11111 1685-1770)' 
60 PRINT"/9T25202V4CEG03CE02G03CE" 
70 PRIIIT'I)2CEG03CE02G03CE' 
80 PPIIIT'IP2CO8030F02A030F' 
90 PRIIIT'IJ2CDA030F02A03DF' 
100 PPIII1''13180200030F020030F' 
110 PP1rR'IJIB020003DF020030F' 
ISO PPIIIT"N2CEG03CE02G03CE' 
130 PRIIIT"N2CEG03CE02G03CE' 
140 PFIIIT3,602CEA03CA02A03CA' 
150 PRIt1T'I2CEA03CAo2A03CA')PRINT'9' 
ISO PR1f1T'IT2CDNFA0300214FA03D' 
173 PR111T'N2C011F8030021W8030' 
150 FF1i1T'11018020003D60200300' 
130 IRI111T'21)18020003000260300' 
e0J FF II1T'N IB02CEG03CO2EG03C" 
210 FRIIIT'N1B02CEG03CO2EGO3C' 
3,1.3 FR1NT'11010102CEG03CO2EG03C' 
23o FR1I4l'8101A02CEG03CO2EGO3C' 
;140 FRINT'I)tOA0200F03CO2001F03C 
250 PRINT^IIPIOA020.'F03CO2DNF03C 
21,1 VR II-IT"3J401G8020GBOGB' 
2:0 FPINT'301G8020GB1:GB' 
20 FRIIIT'1101GRA02EG03NCO2EG030C' 
2a0 FRIIIT'Ii1GRA02EG03NCO2EG03NC' 
300 FF I11T'N1FA020A03D020A030' 
310 I-RIIIT'I)IFA02OA030020A030' 
..23 Pki.lT'I'JIFRG02DF80F8' 
33o YFIIIT'1DIFMGOS'DFBDFB' 
0»0 1k N:T"1%IEG02CG03CO2CGO3C' 
:.54) FRli:r'1110IEGO2CGO3CO2CGO3C4IPRINT'A' 
300 11:17:T"IIIEFA02CFOIA02CF' 

.:; FkII4I'I]IEFA02CFOIA02CF' 
3:30 Pk I I IT' If) I UF RO2CF 01 Ao2CF' 
bnJ FRINT'N IOFA02CFOIA02CF' 
»00 FkINT3:6OIS1G32ROGB02FOIGB02F 
410 PPIN('N 151GS2ROGB02F010802F 
420 PRIIIT'XIICE102CEOIGO2CE' 
43u rkINT'N ICEG02CEOlGO2CE" 
44,3 /RIIIT'IpICGMA02CE0111A02CE' 
450 PRIIIT'IJICGI.11O2CE01M802CE'1PRITIT'a' 
460 FRIIIT'3V301SIFS2RFA02CEOIA02CE' 
47U PRINT'IJISIFS2RFA02CE0I802CE' 
460 FRlJ1T'I7ISINFS2RCA02CRDOIA02CRD' 
430 FRINT'N ISIRF52RCA02CNOO1R02CRD' 
500 FRIIIT'IJ15iRG52PF802CD01802C0' 
510 PRtNi'1pISIMGS2RF802C001802C0' 
523 PFINT11DISIGSéRFGBO2OOIGB020' 
530 FRINT'161SI0S2RFGE02001G802D' 
540 PR1NT'1,OIS1G52PEGO2CEO1G02CE' 
550 PRINT"I;1SIG32REG02CE01G02CE'IPRINT'4' 
560 I R IIIT' 11+101GS2PDG02CF01G02CF' 
510 FRIII7'3 101132FOG02CF01G02CF' 
533 FFRINT 3.,14)165iROGe02F0I13802F- 
530 1.R1NT' N IO:G52POGB02FOIGB02F' 
14)0 FI.I:IT'I;IOlGS2F4DA02CF0l802CRF' 
010 FRIIIT'35l01GS2RRD802CNF01A02CNF' 
e20 FRIiIT"3V133I01GS22FEGO2CGO1GO2C0' 
630 PRINI'161010S2REG02C001002C0' 
c4J Fk1.iT'NIOIGS2POG02CFO1GO2CF" 
85U rRiNT'N 101GS2RDG02CFOlG02CF'IPRINT'A" 
664) 1RINT'N 101G52PDGE02FOIG802F' 
c70 FRirlr"161O1G52R0GBO2F01G202F 
630 FFIiIT' N45101C52RCGRAO2EOIGMA02E' 
630 1NT"N 101C32RCGRA02E01GRA02E' 
700 Pl.i)IT 1735101CS2RCFAO2CFCOIA02COlAFADFD' 
714) FRINT'N6S101C85202RGB030F00280300260BOFEO' 
720 Pl3KE36676.191:POKE36878,151FORA1T0150011E%TIFOR'VISTOOSTEP-.SI 
POKE36878,3IN E)(T 
730 FORA'1701000111E):T 
740 PRINT'9.416Y0 (-) tiIRIS IROEIMOUT(,' 

EIp 

"Fur Elise", by Ludwig Van Beetho- 
ven, is here as a greatly shortened and 
simplified version for Super Expander. 
users. Being only 52 lines long, the 
program plays this piece with its con- 
troversial name changing sound levels 
when necessary in accordance with 
the music. 

IN -' :PR INT'1/1111f Y1 .,N,1 ACH' 

' IPRINT'A' 
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COMPUTER REVIEW 

LO " COST IBM 
CO v PATIBILITY 

The Multitech 
Popular 500 

Dick Smith Electronics' 
venture into business 
computers has been so 
successful it even surprised 
the people at DSE. Now the 
company has released three 

_ra computers that run IBM 
software and bridge the 
ground between its business 
and hobbyist users. 

l.yeet l 1rvlostNt 1 TwaflN: 1 

I I f I l I t l l l 1 1 1 \111 tfl1:tfiltIll j1I1lllll I 

r 

David Kelly 

SOME YEARS AGO when IBM an- 
nounced that it would make a personal com- 
puter and give it an operating system incom- 
patible with the rest of the industry I 
thought it was crazy. Changing the attitudes 
of an entire industry was, I thought, a bit 
like getting all Australians to drive on the 
right hand side of the road. 

While IBM has not by any means got the 
market to itself, even the most ardent 
Apple user would have to agree that IBM 
has gained an unprecedented level of sup- 
port from software houses and the makers 
of complementary or even competing hard- 
ware. The only disappointing thing for me 
and a lot of other hobbyists is that all this 
activity has gone on at a prohibitive cost. 

My interest in computers was sparked in 
the early seventies when I learned to talk 
Fortran and other languages on largish IBM 
and DEC machines. Since that time there 
have been many microprocessors released 
that have instruction sets at least equivalent 
to the machines I learnt on. Few of these 
have turned up in small computers and the 
cost of memory, mundane thing that it is, 
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has made the capabilities of many of these 
machines totally uninspiring. 

Of course IBM compatibility is not the 
most important criterion for buying a com- 
puter; in almost all cases software is! This is 

as true for the software you write yourself as 
it is for the off -the -shelf stuff. If the soft- 
ware you really need only resides on a dino- 
sauric computer then that's the one you 
should buy. 

Fortunately for IBM, the cost of memory 
fell at the right time to make the capabilities 
of its computers affordable. 

What makes this market situation inter- 
esting is that a few companies have quite 
low-cost machines that have varying levels 
of compatibility with IBM personal comput- 
ers. Among them are three machines from 
DSE, the most expensive a 10 megabyte 
hard disk computer for less than $4000. 

DSE's Multitechs 
The three personal computers in the DSE 

Multitech range have prices from $1345 to 
$3995. The smallest has one floppy drive 
and 128K bytes of RAM, the next has two 
drives and 256K of RAM and the biggest 
has a 10M byte Winchester Drive, a floppy 

and 512K of RAM. Wordprocessing soft- 
ware comes with the dual floppy drive 
machine, and an extensive wordprocessing, 
spreadsheet and graphics package called 
Aura comes with the top model. 

When DSE asked us if we would like to 
review one of the machines we asked for the 
top model because we had some pc board 
CAD software we wanted to try out. With a 
hard disk drive it was delightfully fast in 
reading from disk, but in all other respects 
for most of the software I ran it behaved as 
either of the other machines would. 

I found the hardware, namely the key- 
board quite easy to use. I liked its size and 
the layout of its keys. It didn't have a caps 
lock light, which I would have liked and I 

found the keys a bit too light to touch. That 
might be because I'm used to a steam age 
manual typewriter, but it is certainly lighter 
than most keyboards I've used. 

The RGB monitor at first sight doesn't 
look as smart as the rest of the hardware 
and I was deceived into thinking it would be 
of moderate quality. In fact it turns out to 
be a stable and sharp colour display. 

I quite liked the look of the processor/ 
disk drive box. If anything it looks smarter 

than the IBM. Unlike the IBM the pro- 
cessor, I/O, display and hard disk drive 
cards mount horizontally. 

If you buy the hard disk system you will 
find that all of the motherboard slots are 
taken up. However the bus is available on 
an edge connector so if you can supply the 
power and you know what you're doing, 
expansion shouldn't be too much of a 
problem. 

Road test 
An exhaustive road test of most contem- 

porary personal computers would take 
months or years. On the Multitech offered 
for review, I ran the Protel PCB Layout 
System, the Aura package, Color Wordstar, 
GW BASIC, Basica and the perennial 
Flight Simulator. 

DSE as yet hasn't offered a BASIC writ- 
ten for the Multitech. I ran scores of the 
most common BASIC commands without 
trouble. 

Overall I was quite impressed with the 
Multitech, especially its value for money. 
It's one of those terrible products that have 
you going off to check the balance of you 
bank account. 

uuunnuuunuuun wino uuunuuunuuuuuuuuuuuuu mom nuuuuuununnuuunnunuuunmunuuuunuuunuuunuunuunuul 

Be part of Today! 

Be part otAustralk l' " 
I Communicotion, 
f i, Revolution 

w 

ta et,tWiSsIo 
4000w 

0191.4.4 
M _wMo 

When we analyse the recent past and project the 
immediate future, computers and communications 
technologies play a vital part, but we must avoid the 
tendency to look only to the hardware level. The fact 
that technologists have appropriated words like 
`communications', `information' and 'data' and given 
them electronic rather than social meanings, should 
not disguise the fact that in the final analysis, 
communications involves people and ideas, not 
electronic bit and bytes. 

People and Ideas ... that's the side of 
Australia's Communications Revolution we tell 
about in this informal look at today's world of 
computers and telecommunications. 

At your Newsagent now! 

Or simply send $4.95 plus $1.00 post and packing to - 
Federal Marketing Book Sales, P.O. Box 227, Waterloo 

2017 NSW. 
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Digital radio trunk system 
Telecom has completed the installation of the world's largest 
digital radio trunk system. 

Stretching 5100 km from 
Perth to Brisbane, this new 
'superhighway' will carry large 
volumes of traffic- voice, data, 
text, sound and television - 
with high reliability. 

Known as a 140 megabit per 
second system, it can accommo- 
date up to six radio bearers each 
of which could carry the equiva- 
lent of almost 2000 simultaneous 
telephone conversations or a 
number of television relays. 

The route follows the micro- 
wave radio system linking Perth, 

Adelaide, Melbourne, Sydney 
and Brisbane. New antennas and 
electronic equipment were in- 
stalled at the capital city termi- 
nals and at the 120 repeater sta- 
tions along the route. 

Installation costs totalled $73 
million and include duplicated 
power systems, and remote su- 
pervision and control facilities. 
Each 'hop' has a protection radio 
bearer which is automatically 
switched into use should a fault 
develop on a main bearer. 

Special high performance an - 

Electronic communications explained 

The word "informatics" might sound a novel coining but it is established 
enough to be listed In the Macquarie: "a discipline of science which in- 
vestigates the structures and properties of scientific information as op- 
posed to the content". That rather abstract and elusive definition is 
given a much wider and more concrete interpretation in a new publica- 
tion Be Part of Australia's Communications Revolution, which invites the 
public to study informatics by becoming aware of what's around in 
communications technology and what the social implications of this 
technology are. 

The publication is a comprehensive and pragmatic treatment of re- 
cent developments in electronic communications. It covers the fairly 
familiar territory of modems, communications software, FAX, satellites, 
teletext and videotex, and networking, for example, with discussions of 
standards and the newer. (at least to Australia) technologies such as 
electronic mail systems and cellular radio - all from the user's point of 
view. 

It is the discussion of the application or usability of these facilities that 
really gives the book its edge, particularly in its concentration on busi- 
ness use. So the treatment covers the use of teleconferencing (including 
video conferencing and computer conferencing) and electronic mall sys- 
tems as channels of communication within a single business centre or 
its branches, or between interested individuals, perhaps in a seminar, 
etc. 

Placing these communications techniques in the business context 
gives a picture complete with economics and psychological practicalities 
that the less imaginative among us can use as a solid departure point 
for assessing advantages and disadvantages, whether we agree with 
the author or not. The use of these communications techniques in in- 
dustry is, of course, particularly important as developments usually ride 
on industry. 

The book is probably most valuable for its systematic description (or 
cataloguing) of the sorts of technology and hardware available, what it 
does and how people use it to benefit, and for its resume of available 
data bases, videotex and teletext information, and charges. It provides 
some guiding questions to ask of the device or package you might be 
interested in and evaluates products and systems in the present Aus- 
tralian situation. Rather briefly, the book outlines a bit of the science in- 
volved in both the new technologies like cellular radio and the old stand- 
ards (like BMAC), however, it never loses its practical thrust which 
makes it a handy reference for the Interested user rather than the tech- 
nologist. 

Be Part of Australia's Communications Revolution is available from 
newsagencies for $4.95 or from the Federal Publishing Co, 140 Joynton 
Ave, Waterloo, NSW 2017 for $4.95 plus $1 p&p. 

tennas and radio circuitry were 
used to eliminate interference 
and overcome fading of the radio 
signals. 

Telecom's General Manager, 
Network Engineering, Mr Bob 
McKinnon said that the installa- 
tion of the system was a signifi- 
cant engineering achievement. 
"Australia is well up with other 
leading countries in this move to- 
wards modern digital systems. 

"All the new electronic tele- 
phone exchanges we are install- 
ing are digital and we have a 
joint venture with a manufac- 
turer to produce the world's first 

small digital rural telephone ex- 
change. Our next step is to com- 
plement this system by linking 
the capitals and major centres 
such as Darwin with an optical 
fibre trunk system by 1990. This 
will give Australia a digital net- 
work of great route diversity and 
high reliability. 

"Work has already started on 
the Sydney -Melbourne optical 
fibre link", Mr McKinnon said, 
"our aim is to have it in service 
on Australia Day 1988". 

NT served by shortwave 
In the past the isolated areas of 
the Northern Territory have re- 
ceived their radio entertainment 
from three small mediumwave 
stations at Alice Springs, Ten- 
nant Creek and Katherine and 
on shortwave from Radio Aus- 
tralia. All this has now changed 
with the installation of three 
50,000 watt SW transmitters at 
these sites, to ensure excellent 
reception of the ABC pro- 
grammes. 

The idea was mooted some 20 
years ago with the programmes 
being fed from Darwin, but in 
1975 when Cyclone Tracey 
struck the Darwin area the proj- 
ect had to be cancelled, and 
those three transmitters on 
order for the new NT service 
were resited at Carnarvon and 
Shepparton. 

The new plan includes a 
specialised type of aerial, a 
vertical incidence of a log peri- 
odic design, specifically con- 
structed for this type of trans- 
mission, as the aim of the station 
is to lay down a strong signal in a 
restricted area. 

The idea is to provide a signal 
from these transmitters which 
will be relatively clean in the ser- 
vice area, and will not suffer 
from distortion as can be the 
case in this type of transmission. 
The basic transmission pattern is 

that the lower frequencies will 
be used during the hours of 
darkness and the higher fre- 
quencies during daylight; at the 
present time only the 60 and 120 
metre bands are being used. 
Due to the low sunspot activity, 
these frequencies are in opera- 
tion but the transmitters can 
move up as high as the 19 metre 
band when transmission condi- 
tions improve. 

The transmitters will be unat- 
tended, and will be linked to the 
Darwin transmitting site on Cox 
Peninsula, the site of Radio 
Australia's high powered trans- 
mitters. Facilities have been 
provided to take over any pro- 
gramme failure and the opera- 
tion of the three transmitters is 

controlled by its own micro- 
processor system. 

The Alice Springs station has 
the call sign VISA and uses 
2310 kHz 0700-2230 UTC and 
4835 kHz 2230-0700 UTC. The 
station at Tennant Creek has the 
call sign VL8T and operates on 
2325 kHz and 4910 kHz and 
from Katherine broadcasts will 
be on VL8K 2485 and 5025 kHz. 
In the case of the latter two sta- 
tions, the tentative plan is for 
the lower frequency to be oper- 
ating 0700-2230 UTC and the 
higher channel 2230-0700 UTC. - Arthur Cushen 
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New tube for Marconi 
transmitter 
The new YL1660 500 kW tube 
from Philips Elcoma has just 
gone into full production, fol- 
lowing the successful completion 
of trials at the BBC's Ramp- 
isham transmitter station. 

Philips, the BBC and Marconi 
Communication Systems of 
Chelmsford, UK, conducted 
joint trials during which the tube 
was fitted into the existing 
socket of Sender No 48 - a 
Marconi B6127 at Rampisham 
in the UK. The tube underwent 
the full range of transmitter 
functions, from start up to full 
operation and frequency chang- 

ing, and successfully delivered 
its full rated output power. Un- 
like many comparable tubes, no 
black -heat switch -on procedure 
is required. This reduces costs as 
less power is needed. 

Philips is the second manufac- 
turer to have a tube accepted by 
Marconi for its 500 kW trans- 
mitter. This is the first time such 
a high -power transmitter has 
had two different sources for its 
output valve. 

For further information con- 
tact Philips Electronic Compo- 
nents and Materials (02)439- 
3322. 

Telecom's ISDN plans 
announced 
Telecom is planning to intro- 
duce the first stage of its Inte- 
grated Service Digital Network 
(ISDN) over the next three 
years. 

Mel Ward, Telecom's chief 
general manager described it as 
an exciting step forward in tele- 
communications. "Over the past 
decade we have been developing 
our digital switching and trans- 
mission capacity and we now 
have a digital network as mod- 
ern as any in the world. 

"The next step - ISDN - is 
to transform this network into 
one which will not only carry 
voice traffic, but all forms of 
data, text and image. This will 
mean that one single 'pipeline' 

into the network can accommo- 
date a variety of terminal equip- 
ment and give a wide range of 
services. 

"It represents the real conver- 
gence of computer and telecom- 
munications technologies," Mr 
Ward said. "Initially it will carry 
traffic at speeds of up to 64 
kilobits per second and enable 
information systems like Viatel 
to use high speed colour of pho- 
tographic quality. It could pave 
the way for colour facsimile 
transmissions." 

Mr Ward said that the first 
step would be to offer ISDN ser- 
vice in each mainland capital, 
giving access to business custom- 
ers with modern PABXs. 

KILOHERTZ COMMENT 
AUSTRALIA: Radio Australia's 'Talk - 
back" programme which is now hosted 
by Brendon Telfer and contains infor- 
mation for those interested in radio 
communications, has been retimed. 
Broadcasts are now Friday 1610 UTC, 
Saturday 0310, 0810 and 1240 UTC. 
The session contains a weekly report 
on propagation conditions and a look at 
future prospects on the higher frequen- 
cies. 
CANADA: Radio Canada's "Short- 
wave Digest" Is now heard at 0405 
UTC on Monday on 9755 kHz. The 
session is conducted by Ian McFarland 
and includes a weekly round -up of 
news on station schedule changes and 
new frequencies observed In North 
America. A session more suited for 
Australian reception is broadcast on 
Saturday 2130 UTC on 11945, 15325 
and 17875 kHz. 
ECUADOR: HCJB broadcasts "DX 
Party Line" three times each week, and 
compere John Beck is heard on Mon- 
day 0930, Wednesday 0700, and 
Saturday 0930 UTC. The transmis- 
sions to the South Pacific of this 30 
minute feature are carried on 6130, 
9745 and 11925 kHz. "DX Party Line" 
includes a report from the South Pacific 
on the third Monday of each month, 
while on the fourth Monday information 
on the South Pacific Association of 
Radio Clubs is featured. 
GUAM: Station KTWR "DX Listeners 
Log" has been retimed to Saturday 
0800-0815 UTC and is now on 
15115 kHz. This programme also fea- 
tures a report from the South Pacific on 
the third Saturday, and an SPARC 
news release on the fourth Saturday of 
each month. 

NEDERLAND: Radio Nederland 
"Media Network" programme is now 
heard at the earlier time of 0450 UTC 
on Thursday on 9895 kHz. The broad- 
casts for the South Pacific are carried 
at 0750 UTC on 9630 and 9715 kHz 
and again at 1050 UTC on 9650 kHz. 
The session is compered by Jonathan 
Marks and includes a report from New 
Zealand on the first Thursday of each 
month. 
SWEDEN: Radio Sweden has a trans- 
mission to Australia in English at 1100 
UTC on 15115 kHz and the session on 
Tuesday includes "Sweden Calling 
DXers". A new transmission 0400- 
0430 UTC on 9665 and 9695 kHz, also 
has the DX programme during the 
Wednesday broadcast. 
UNITED KINGDOM: The popular BBC 
session Waveguide has been retimed 
and is now broadcast to the Pacific on 
Sunday 0745 UTC with 7150, 9510 
and 9640 kHz giving the best recep- 
tion. The programme is repeated Tues- 
day 1115, Wednesday 0430, and 
Thursday 0130 UTC. The session is 
designed to help listeners hear the 
BBC World Service better, and also in- 
cludes schedule changes with receiver 
reviews and tips on improving recep- 
tion through the use of more efficient 
aerials. 
This Item was contributed by Arthur 
Cushen, 212 Earn St, Invercargill, 
New Zealand, who would be pleased 
to supply additional Information on 
medium and shortwave listening. All 
times quoted are UTC (GMT) which 
Is 10 hours behind Australian East- 
ern Standard Time; areas observing 
Daylight Time should add a further 
hour to these schedules. 
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Red Cross radio in world 
trouble spots 
The Red Cross radio conducts 
regular tests on its frequency as 
a precautionary measure to en- 
sure that in the event of any 
major disasters communication 
is available from Geneva to 
ICRC staff in outlying areas. 

The Red Cross had its begin- 
nings in Italy in 1859 during the 
war between Italy and Austria 
when a young Swiss, Henry Du- 
nant, was moved to action by 
the ghastly plight of the wound- 
ed. Henry Dunant improvised 
relief for them with the assist- 
ance of the local population. 
Following this five men met in 
Geneva in 1863 and decided to 
create what is now the ICRC. In 
1864 the first convention was 
adopted, a red cross on a white 
background. 

During World War II the 

ICRC first found that radio was 
a tremendous tool in the work of 
linking the missing with their 
next of kin, and broadcasting 
lists of prisoners of war and civil- 
ian internees. The success of this 
service resulted in the unique 
distinction for the Red Cross of 
a frequency being allocated per- 
manently for its radio broad- 
casts. 

In 1948 the ICRC was granted 
the use of a frequency in time of 
major crisis, and then began test 
transmissions on the frequency 
of 7210 kHz using the technical 
facilities of the Swiss Post & 
Telegraphs which also provide 
Swiss Radio International with 
the studio and transmitters used 
today. The Red Cross Radio has 
its own studio in Geneva; broad- 
casting facilities are provided 
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The International Committee of the Red Cross broadcasting centre in 
Geneva. 

free of charge by the Swiss PTT 
and Swiss Radio International. 
The programmes (in English, 
French, German, Spanish, Por- 
tuguese and Arabic) give news 
of Red Cross action around the 
world. 

Over the past few months Red 
Cross Radio has increased its bi- 
monthly tests on 7210 kHz 
which are mainly for Europe. 
Broadcasts in English are on the 

ti 

last Sunday of each month 1100- 
1130 UTC, and the following 
Monday 1700-1730 UTC. 

Transmissions over Swiss 
Radio International to Australia 
are at 0740-0757 UTC on 9560, 
15305, 15570 and 17830 kHz. 
These broadcasts are on the last 
Monday of each month, and the 
following Thursday. 

- Arthur Cushen 

DOC news 
A report commissioned .ear- 

lier this year by the Department 
of Communications has warned 
against selling off profitable 
aspects of the operations of Tele- 
com and OTC. It also says Aus- 
tralia should reject any pro- 
posals from private international 
satellite companies for direct ac- 
cess to Australian users. 

Australia should also look at 
ways in which its Aussat satellite 
system could provide coverage 
to the South-west Pacific and 
South-east Asian regions, the 
report says. 

These and other recommen- 
dations are contained in a report 
entitled Transborder Data Flow 
and International Trade in Elec- 
tronic Information Services: an 
Australian Perspective, by Dr 
John Langdale, a senior lecturer 
in geography at Macquarie Uni- 
versity. 

Mr Michael Duffy has an- 
nounced that the Government 
has taken the first step towards 
achieving the equalisation and 
aggregation of regional commer- 
cial television by agreeing in 
principle to the upgrading of 
facilities at many of the Com- 
monwealth's multi -purpose 

transmitting stations in regional 
areas of Australia - an essential 
step if its broadcasting objec- 
tives were to be met. 

The Minister said these objec- 
tives included the expansion of 
commercial television services in 
regional Australia through 
equalisation (three commercial 
services in regional areas), 
development of commercial FM 
radio and the provision of a sec- 
ond regional radio network for 
the ABC. 

The Illawarra television 
operator, WIN -4, has been in- 
formed that it would be required 
to move to the UHF band within 
three years. 

The Minister says it forms 
part of the Government's plan 
to bring more commercial televi- 
sion services to regional Aus- 
tralia. 

In the specific case of WIN -4, 
the move to UHF had to be 
made because the station, by its 
presence on VHF channel 4, was 
blocking further development of 
FM radio services in the region. 

Two new proposed local com- 
mercial services will transmit on 
the VHF band along with SBS 
and part of the ABC service. 

The ABC will move totally to 
UHF, making Wollongong a 
UHF -only city. 
A Department of Communica- 
tions spokesman has appealed to 
farmers across Australia to en- 
sure all their two-way radio 
equipment is licensed so that any 
threat of interference to other 
services is averted. 

The spokesman warned that 
under the Radiocommunication 
Act 1983 penalties for unli- 
censed use of radio equipment 
include confiscation of equip- 
ment and a fine of up to $2000, 
or imprisonment for a maximum 
of twelve months. 

A prominent National Party 
spokesman has described claims 
that a coalition Government 
would sell Telecom as "alarmist 
and untrue". Mr Bruce Lloyd, 
spoke of Telecom as "the key 
safeguard for country people". 

This puts Mr Lloyd squarely 
at odds with Opposition Leader 
John Howard, and the Opposi- 
tion spokesman on Treasury 
matters, Mr Jim Carlton. 

DOC Minister Duffy reaf- 
firmed the figure of $490 million 
as the estimated value of the 
cross -subsidisation from profit 

making services to loss making 
services in Telecom in 1984-85, a 
matter vitally affecting country 
people. 

Work on installing new earth 
stations in remote communities 
to tap into Aussat television 
transmissions is gathering 
momentum the DOC Minister 
has noted. Special decoders 
being used in the program are 
under manufacture in Toronto, 
Canada, and will be tested at the 
DOC's lab in Canberra before 
being despatched to the outback 
sites. In all, 61 new earth sta- 
tions are to be installed. 

The Government has decided 
to waive sales tax on earth sta- 
tions for domestic use bought to 
receive satellite radio and televi- 
sion services from Aussat. The 
Minister has predicted the bene- 
fit to country people should be 
at least $500. 

The cost of each station, as al- 
ready indicated by distributors, 
ranges from $2250 (excluding 
sales tax) for a 1.5 metre diame- 
ter dish. Exact prices would be 
subject to usual market place 
negotiations between seller and 
buyer. 
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EQUIPMENT REVIEW 

THE SPECTRUM 

ANALYSER EXPOSED 
IT WAS WITH some trepidation that I 

asked the editor "why not review a spec- 
trum analyser?", a caution not out of place 
as spectrum analysers have been sur- 
rounded by some doubtful mystery in the 
technical world. They do not lie thick on the 

benches of labs or service departments. 
Even today, the price of models goes well 
into five figures, so it is not surprising that 
they are few and far between, with the re- 
sult that design engineers are almost the 
only users. 

I 

Figure 1. Oscilloscope trace showing 10 MHz 
signal. If you expect this to be a pure sine 
wave then see Figure 2. 
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Figure 2. Same 10 MHz signal on the 
spectrum analyser shows that signal, thought 
to be a pure sine wave, has harmonics. 
Analyser dispersion is set at 5 MHz/div and 
shows first and second harmonics at 20 and 
40 MHz. The fundamental (10 MHz) is set to 
top of screen and the relative amplitudes of the 
harmonics, referenced to the signal are seen to 
be 40 dB and 50 dB below the signal. 
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Figure 3. The 10 MHz signal modulated with 
audio tones of approximately 1.5 and 2.5 kHz. 
Frequency components are impossible to 
recognise, when viewed on an oscilloscope. 
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Figure 4. The same amplitude modulated 
signal on the analyser, set so that resolution 
shows 2 kHz per division. The two audio 
sidebands can be seen above and below the 
carrier frequency. Also notice additional lower 
level sidebands possibly caused by 
intermodulation or harmonics from the audio 
frequencies also modulating the 10 MHz signal. 
Obviously a spectrum analyser would be useful 
for further investigation if this was an 
unexpected development! 

To allow lower orders of technical staff to 
use a spectrum analyser used to be standard 
heresy. The secrets of this 'black box' were 
literally kept under wraps by management 
nervous about unknowing hands wrecking 
the instrument. 

Today the picture isn't so grim and spec- 
trum analysers are finding a role alongside 
more commonly used instruments such as 
the CRO and signal generator. 

Hertz history 
First, a definition. A spectrum analyser is 

like an oscilloscope in that both present, via 
a CRT screen, a graphical representation of 
an electrical signal. The oscilloscope is used 
to look at signals in the time domain, which 
is a technical way of saying amplitude as a 
function of time. 

The spectrum analyser allows you to look 
at signals in the frequency domain, which 
simply means that the amplitude is looked 
at as a function of frequency. Maybe a dia- 
gram or two will show you the difference. 
The familiar pure sine wave display on the 
screen of an oscilloscope is shown in Figure 
1. The display shows the amplitude (mea- 
sured in volts) as a function of the time base 
selected. 

The same signal displayed on a spectrum 
analyser looks like that in Figure 2. 

Instead of the base line representing 
time, the spectrum analyser base line is cali- 
brated in terms of frequency. Thus, each 
vertical line may represent an interval of 
2 MHz, which means in our example we are 
looking at a 10 MHz signal with a certain 
amplitude - not usually measured in volts 
but in power (dBm). 

The capacity of the spectrum analyser to 
look at discrete frequencies is valuable 
when more complex signals are involved. 
Figure 3 shows a more complex signal dis- 
played on the oscilloscope, which I will de- 
scribe as multitone amplitude modulation of 
an rf carrier. The frequency components of 
the signal are summed together and are im- 
possible to separate, as you can see. 

The same signal displayed on a spectrum 
analyser would appear as in Figure 4. This 
shows the carrier as well as the two modu- 
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Bringing the spectrum 
analyser out of the closet and 

on to the bench! If you work 
with rf, this attractive tool 

is now available at 
affordable prices. 

Peter D. Williams 

Wing frequencies. The other important fea- 
ture that can be seen from all this is the per- 
centage level of modulation of each of the 
two tones. One might ask, why, when there 
are only two tones modulating, you can see 
the carrier in the centre and two frequencies 
each side. The answer is that AM or ampli- 
tude modulation gives a sum and difference 
product so the spectrum analyser looks at 
what is produced above and below the car- 
rier frequency. 

One of the major differences between the 
oscilloscope and a spectrum analyser is the 
frequency at which each can operate: an os- 
cilloscope capable of operating above 
400 MHz is an extremely rare device, 
whereas spectrum analysers are available to 
look at signals up to and beyond 40 giga- 
hertz. But it is important to emphasise that 
spectrum analysers do not replace oscillo- 
scopes; rather their advantage lies in gath- 
ering information in the frequency 
domain. 

How does it work? 
Very simply, a spectrum analyser is a nar- 

row bandwidth, superheterodyne receiver 
which can be electronically tuned in fre- 
quency. The detector output is coupled to 
the vertical display of the CRT and the 
sweep generator providing the electronic 
tuning is coupled to the horizontal display. 
A simplified block diagram looks something 
like Figure 5. 

The spectrum analyser has different con- 
trols from the CRO. FREQUENCY SPAN 
or FREQUENCY SPAN/DIVISION, to- 
gether with FREQUENCY, arc two func- 
tions to be found ore the front panel. RESO- 
LUTION (or RESOLUTION BAND- 
WIDTH) may not be immediately obvious, 
as it is usually coupled or locked to other 
interrelated controls. 

As a receiver, the spectrum analyser is 
subject to the same 'ills' that any receiver 
might have designed into it and precautions 
have to be taken to minimise images and in- 
termodulation effects; you have to pay at- 
tention to good dynamic range, noise fig- 
ures and sensitivity. 

In operation, the signal requiring investi- 
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Figure 5. Block diagram of the operation of a spectrum analyser. 

gation is passed to the mixer after being re- 
duced to a suitable level. The bane of the 
spectrum -analyser -keeper is the ever pre- 
sent possibility of accidentally feeding a 
transmitter output into the front end. Re- 
pairing the damage is always expensive and 
the perpetrator often finds himself in the 
job market! The attenuator is designed to 
reduce signal level, but will not act as a fuse! 

The lowpass filter minimises the analy- 
ser's IF image response and after mixing 
with the signal from the VCO (voltage con- 
trolled oscillator), the signal passes through 
the IF filter. This filter's bandwidth is ad- 
justable and determines the resolution of 
the analyser. 

'Resolution' simply means the ability of 
the analyser to separate signals for closer 
examination. Very high resolutions of 
10 Hz or bandwidths of 300 kHz can be 
found in low frequency analysers operating 
up to 120 MHz. Very expensive analysers 
covering up to 20 GHz may have small 
bandwidths too. If a bandwidth of 10 Hz is 
selected, it should be possible to resolve and 
see displayed on the screen, signals that are 
10 Hz apart - but not without difficulty 
and the ability to do this is a function of 
analyser design and operator technique. 

The resolved signal then passes through 
the IF amplifier where it may have its ampli- 
tude controlled in exactly the same way as it 
would in a communications receiver. The 
detector then applies the signal to the verti- 
cal plates of the CRT - the stronger the 
input signal, the greater the vertical deflec- 
tion. 

The video filter serves the purpose of en- 
hancing the display especially when signals 
are of low level and near the level of inter- 
nally generated noise or 'grass'. 

Since nne may not want to sweep the ful, 
range of frequencies that the analyser Is 
.,apaote UI ICueivnig. suuiC meallS is em- 
ployed to control the sweep range or disper 
sion. This is the frequency control span 
mentioned earlier. Usually there are three 
modes employed. Full scan or full span are 
used where the complete spectrum is dis- 
played, and in the case of the Anritsu we 
are reviewing (see page 101) this would 

show any signals in the complete range of 0 
to 2 GHz. This position is used when trying 
to locate signals. 

Alternatively, when the wanted signal 
has been located, the frequency per division 
mode (10 divisions on the Anritsu) is em- 
ployed. This means that the span control 
can narrow the scan range over the screen 
so that the vertical lines on the graticule 
represent 10 MHz, 1 MHz, 10 kHz, or even 
1 kHz for each division. Thus, it is possible 
to 'zero in' or focus on a particular signal. 

For example you might want to see if 
there is any noise on the sidebands of an os- 
cillator, or whether there are frequency 
modulation or other instabilities present. 
This technique is employed in analysis of 
defence radar signals; it is possible to ana- 
lyse the pulses to estimate the type of equip- 
ment being used. Klystrons and other high 
power radar generators have 'finger prints' 
of their own. 

The third mode that can be employed is 
zero -scan, when the analyser becomes a 
fixed tune receiver with the selectable band- 
widths that I mentioned earlier - quite use- 
ful for real time analysis of a single signal. 

Of course the selected signal can be tuned 
to the centre of the screen when the analy- 
ser is in any of the scan range positions and 
a tuning control shows the frequency that 
the centre of the screen represents. Some 
analysers have mechanical numeric indica- 
tion; others have digital LED readouts or a 
slide rule with pointer indications. 

These features are to be found on almost 
all spectrum analysers. Variations on the 
theme, especially with higher priced units, 
can give you digital display, storage, control 
and readout with the use of controllers and 
an instrumentation interface bus. 

Using the analyser 
The spectrum analyser does nothing more 

than its title suggests: it analyses signals. 
The most frequent use for the analyser is to 
determine relative amplitude and relative 
frequency. 

The vertical divisions usually represent 
10 dB steps, although 2 dB per division can 
be used. Linear steps are usually in volts. 
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Most analysers have a built-in calibrator 
which provides both a frequency reference 
and a known power level. Having such a 

reference means that the absolute ampli- 
tude of signals under investigation can be 
assessed with limited accuracy. 
Some other applications are: 

1. To check pure sine wave - harmonic 
distortion. With no harmonic distortion 
there will be one line only on the screen at 
the frequency of the sine wave. If an rf car- 
rier contains frequencies other than the 
wanted one, the levels and frequencies will 
be shown on the analyser. 

2. Amplitude modulation. Not only is the 
carrier displayed but also sidebands at a dis- 
tance from the carrier equal to the modula- 
tion frequency. Additionally the power in 
the sidebands is dependent on the percent- 
age of modulation so that if you have 100 
per cent modulation, you will see that each 
sideband is 6 dB below the carrier, ie, 50% 
power in sidebands. This is quite a conven- 
ient way to check a modulation meter - at 
least at full scale. 

3. Frequency modulation. Frequency 
modulation produces sidebands that are 
centred around the carrier as in AM except 
that more than one sideband is generated, 
and all are multiples of the modulating fre- 
quency. 

4. Field strength. Of increasing concern 
today is the compatibility of electronic 
equipment. Electromagnetic interference 
has been the subject of recent seminars in 
Australia. Unwanted radiation from sys- 
tems can be rapidly detected with the spec- 
trum analyser and if engineering is done to 
effect improvements, any changes can be 
readily seen. 

5. Transmitter testing. When testing side- 
banil transmitters, intermodulation distor- 
tion levels can be readily seen. SSB trans- 
mitters and amplifiers must be linear and 
the appropriate two audio tones fed to the 
transmitter and viewed on the screen can in- 
dicate how linear or clean the signal will be. 

In evaluating signal generators two fea- 
tures should be considered. 

Dynamic Range. A practical definition 
limits the maximum and minimum levels to 
those that can be simultaneously observed 
on the screen. A 100 dB display range 
would be considered very good. Most are 
80 dB but 'grass' reduces this. This limita- 
tion at the low end is the sensitivity of the 
analyser and at the top end one might call it 
the 'bum out' specification. Usually spec- 
trum analysers can accept a +13 dBm 
power level without damage. However, it is 
not possible to display the complete range 
at the same setting. 

Stability. A spectrum analyser is not usu- 
ally as stable as a good signal generator. A 
drift of less than 50 kHz per 10 minutes is 
very good. 

ETI-609: (Midi thru box 
If you are in the world of drum machines, 
synths and sequencers this low cost device 
will help you keep things in sync. It has only 
three ICs, the most esoteric of which is an 
HP 6N138 optocoupler available from Geoff 
Wood (02) 810-6845. 

ETI-684: Intelligent modem 
As with any micro -controlled design we 

cannot guarantee the full parts list until the 
last line of software has been proven with 
the hardware. We intended to have the full 
design published by now, but we are not 
willing to do so if there is a chance a part or 
the pc board may change. To get things 
started we have published the intelligent 
power supply for the intelligent modem. We 
won't actively chase kit suppliers until we 

can give them a full and reliable parts list. 

ETI-697: Simple Forth board 
controller 
The relevant pc board and IC are available 
from Energy Control, see offer page 66. 

ETI-171: Arbitrary waveform 
generator 
The ability of this instrument to generate 
standard or arbitrary waveforms has until 
now only been found in instruments worth 
thousands of dollars. Last month's project 
171 can be programmed with toggle 
switches, by entering waveform slopes or 
from the parallel bus of your computer. At 
the time of writing All Electronic Compo- 
nents in Melbourne (03) 662-3506 was get- 
ting a kit together. Rod Irving Electronics 
(03) 543-7877 has all the ICs and Jaycar is 

ordering in the ones it doesn't have in stock. 

MINIMART 

FOR SALE: CONIAN C-126 Four band radio, 
double cassette deck hi-fi ghettoblaster. In 
brand new condition, still under warranty, $500 
ono. Ph (02)605-8221, ask for Paul. 

WANTED: TELEQUIPMENT OSCILLOSCOPE 
type S51 for spare parts. Ph after 7pm. (045)79- 
6176. 

FOR SALE: REALISTIC MINI stereo amplifier. 
SA -150. Cat no 31-1955, unused 580 ono. Ph 
Ted (02)331-2872, 12 Leichhardt St, Darling- 
hurst, NSW 2010. 

FOR SALE: VIDEO HEADS for Toshiba V8600A 
or V8700A VCR, still in unopened package, 540. 
Bruce Cooke, (02)645-4060. 

FOR SALE: VIC-20 programme library. High 
quality games, utilities, educational and misc 
programmes available. Send SAE to Chris 
Groenhout, 25 Kerferd St, Watson ACT 2602, 
for list. 

Dick Smith has the National Semiconductor 
DAC800. 

ETI-1530: Vibration detector 
This project from last month is surprisingly 
simple and surprisingly useful, especially if 
you are bothered by rattles and other grem- 
lins in things mechanical. It can be used on 
cars, electronic equipment, even plumbing. 
The key to the detector is the use of a mul- 
timeter probe to transmit vibrations. All 
Electronic Components will have a complete 
kit. The parts are very garden variety, 
though the pcb will have to be bought from 
RCS Radio in Sydney (02) 587-3491. 

Artwork 
For those willing and able to make their 
own pc boards and/or front panels, we can 
supply same size film transparencies of the 
artwork, positives or negatives as required. 
If this art is not reproduced in the magazine 
because of space we will supply a photocopy 
free if you send us a stamped envelope. 
From the list given below, select what you 
want and address your request/order to: 
'ETI-xxx Artwork' 
ETI Magazine 
PO Box 227 
Waterloo NSW 2017 
When ordering, make sure you specify posi- 
tives or negatives, according to the process 
you use. Your cheque or money order 
should be made payable to ETI Artwork 
Sales. Prices for the artwork for these proj- 
ect are: 

ETI-609 (front panel) $4.30 
(pcb) $2.50 

ETI-684P (front panel) $9.20 
(pcb) $6.00 

FOR SALE: TI 810 printer in excellent condition 
worth $2000. Sell for 5750 for quick sale. Peter 
Kelly (02)450-2522. 

FOR SALE: VZ200 SOFTWARE. 25 exciting 
games on one cassette for the incredible price 
of 520 (Inc p&p). Send cheque or money order 
to Lee Tait, PO Box 13, Auburn, SA, 5451 for 
prompt delivery. 

We'll publish up to 24 words free of charge for you. Copy must 

be with us by the first of the month preceding the month of issue. 

Please print or type advertisements clearly! Every effort will be 

made to publish all advertisements received; however, no respon- 

sibility for so doing is accepted or implied. We reserve the nght 

to refuse advertisements considered unsuitable. 
Conditions: your name and address plus phone number (it 

required) must be included with the 24 words. Reasonable ab- 

breviations, such as 25 W RMS or 240 Vac, count as one word. 
Advertisements must be pnvate and relate to electronics, audio, 
communications, computing, etc - general advertisements can- 
not be accepted. Send your advertisement to: 
ETI MInI-Mart, P.O. Boo 227, Waterloo NSW 2017. 
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BEST PRICES IN AUSTRALIA 
COMPUTERS - PERIPHERALS - SUPPLIES 

HOMP GVqp 

NO sf1 p500 

fPEEP S 

éCROTfx 
666 ~4- 

"YOUR MICRO SUPERMARKET" 
Telecom 

VIATEL OFFER 
MODEMS UNDER $195 

SPECIAL BONUS OFFER - BEST VALUE MODEMS IN AUSTRALIA 
V21/23 MODEMS FOR IBM PC & compatibles APPLE II, II+, Ile 

COMMODORE C64, C128. ALL V21/23 MODELS UNDER $195. 
BONUS: Buy this month & get a FREE 51/4" Disk Container (holds up to 100). 
Price Includes modem, software, S/tax, BONUS OFFER, 3 mths warranty & 

P/H. Priced low so you have enough money left to loin the MICROTEX 
666 & VIATEL REVOLUTION. ALSO CONTROL DATA 51/4" DISKS FOR 

$19.95 INC. TAX. Plus $2 for PM. Phone inquiries welcome 9-6 PM 7 days. 
ASK ABOUT OUR HOME - SHOP DISCOUNT CLUB. All Credit cards 

ACCEPTED via phone. Above Trademarks Belong To Owners. 
Valrlan Enterprises Pty. Ltd. Dept. F231-6 

P.O. Box 82, Broadmeadow, NSW 2292 
Tel: (049) 69 5341 Thu 28328 

32 Broadmeadow Rd., Broadmeadow 
e 

vALRIAIV 

ETI READER SERVICE 133 

ELECTRONICS 
ENGINEER 
An outstanding career opportunity is available for a 

dynamic Junior Engineer wishing to achieve their full 
potential. A Tertiary qualification is not essential for this 
position. 

You will be working with the latest state-of-the-art 
technology for a Public Electronics, Research and 
Development Company located in Perth. You must be able to 
use your initiative to think, act and develop ideas in a 
research and development team. 

You will have a minimum of 12 months experience as 
an Electronics Technician or Engineer and have the ability to 
undertake all aspects of research projects from design 
specification through to development and testing. You will 
be working with many and varied products and must be able 
to demonstrate a working knowledge of analog and digital 
electronics plus be a proficient programmer in micro 
computers, preferably with Z80 experience. 

A top salary is offered for the right person plus the 
opportunity to travel within Australia and overseas. 
Relocation expenses to Perth will be negotiated with the 
successful applicant. 

For further details call Vicki Landre on 
(09)322 4911 or submit a written application 
quoting file no. 5120 to Price Waterhouse Urwick, 

s P.O. Box 7188, Cloisters Square, Perth, W.A. 6000. 

Price Waterhouse Urwick 
MANAGEMENT CONSULTANTS 
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INFRA -RED 
PASSIVE 

DETECTOR 

$96 
MADE IN ITALY 

ELECTRON ALARM 
SUPPLIES 

HIGH SECURITY DIGITALY CODER KEY ACCESS SYSTEM 
Direct from manufacturers and importers 

High security digital key (easily installed) No batteries 
The system comprises of keybit control user, reader and 
control box. Features include: - Miniature electronic memory that uses the same 

language as the most sophisticated computers and 
works by means of a password. - Equipped with waterproof and 
anti -tampering reader. - Uses no batteries. - Will always work in any position. 'r - Reader lit up for easier use in the dark. - Easy installation: 

If installed in a domestic alarm system, it can be placed 
near the doorbell, or on the door frame, or on the door 
itself. When installed in a car alarm system, it can be 
placed on one of the doors or on the mudguard. 
It has the great advantage of commanding a quick -alarm 
anti -theft device from outside (how much can be stolen 
from a car protected by a delayed anti -theft device!) 

RECEIVER 

KEYBIT 

READER 

Models available: From 5156.00 
KEYBIT 101 TYPE: Command system for car alarms. Engine 
remains off. Control box inhibited when car in motion. It 
puts the alarm on when it receives a false code. It is 
equipped with an on/off bleeper. 12V negative to earth. 
KEYBIT 102 TYPE: Command system for car door blocking. 
It can be used with any type of system. 12V negative to 
earth. 
KEYBIT 103 TYPE: It includes in one system the 
performances of the 101 and 102 types. 
KEYBIT 104 TYPE: Command system for domestic alarms. 
Command system for electric locks. It has an ON/OFF 
mono/bistable relay. It has a relay for separate alarm. 12V. 
This product is patented. 

- 

Technical Features. - 
Twin elements sensor - Anti -tamper mrcroswitch - Three vertical fixing positions - 
Stand-by possibility (automatic with AVS control units) - Built in alarm memory 
(automatic reset with AVS control units) - Internal links to choose LEO (unction (alarm, 
walk, test, memory) - Sensor screening against spikes and RF - Supply voltage 138 V dc 32(9 - Current absorption: 2flnsA typical (both standby and normal operation) - Relay 
output (normally energized in quiet -condition) - Dimensions 105mm x 70mm x Sünm - We,ghe 1401 - Range; 12 metres - Slot: 90 on horizontal plane (on 11 x 2 rays). 

GULLIVER MINIATURE 
REMOTE CONTROL 
TRANSMITTER AND RECEIVER 0 7 
Transmitter Specs: 
frequency 105HH2 
Working range 80.100kn 
Height &Omni 
Width 35mm 
Depth 12mm 
Weight 21gm From $112.00 

Over 13,000 possible, code combinations Will open and close automatic gates, energise and de energise anti-thelt systems plus lots more. 

ELECTRON ALARM SUPPLIES 
225 RAMSAY ROAD, HABERFIELD, 2045 

PHONE: (02) 799 4745 
MAIL ORDERS WELCOME PLEASE INCLUDE $8.00 P&P 

BANKCARD BY PHONE 
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BOOKS OF SPECIAL INTEREST 

electronics 
textbooks 

ELEMENTS OF ELECTRONICS- BOOK 1 

This five book series is an introduction to modem elec- 
tronics. All of the necessary mathematics is introduced 
and explained as required. The emphasis is on under- 
standing concepts rather than digressing over the whole 
field. The author anticipates difficulties the beginner may 
have and explains them as they occur. BOOK 1 covers all 

of the fundamental theory necessary to understand sim- 
ple electronic circuits and components. 209pp. 
A0003B $9.95 

ELEMENTS OF ELECTRONICS- BOOK 2 
See Book 1: Covers alternating current theory. 216pp. 
A0004B $9.95 

ELEMENTS OF ELECTRONICS- BOOK 3 
See Book 1: Covers semiconductor technology and in- 
troduces transistors and Cs. 204pp. 
A0005B $9.95 

COIL DESIGN AND CONSTRUCTION MANUAL 
How to maké RF, IF, audio and power coils, chokes and 
transformers. Covers Am and FM radio and TV. An 
essential addition to the library of anyone interested in 
electronics. 106pp. 
804138 Now Reprinted! $7.95 

Postage and packing additional: 
Please refer to reply card for charges. 

electronics 
for beginners 

BEGINNER'S GUIDE TO ELECTRONIC 
PROJECTS 
This guide enables the complete beginner to tackle the 
practical side of electronics so that the projects featured 
regularly in popular magazines can be approached with 
confidence. The basics are covered in detail using prac- 
tical examples in the form of simple projects. 107pp. 
C0030B $6.95 

RADIO CONTROL FOR BEGINNERS 
Newcomers to the fascinating hobby of radio control will 
find this practical introduction invaluable. A number of 
constructional projects,many with complete board lay- 
outs, are included to help the beginner simply and suc- 
cessfully build up the circuits. 92pp. 
C0034B $5.95 

SOLID STATE SHORTWAVE RECEIVERS FOR 
BEGINNERS 
Details the design and construction of several solid state 
shortwave receivers giving a high level of performance 
yet utilising few components. 93pp. 
C0044B $5.95 

constructional 
projects 

HOW TO MAKE WALKIE-TALKIES 
This treatise on low power transmitter -receivers (walkie- 
talkies) covers many aspects, from licensing require- 
ments and bands, through practical circuitry and con- 
struction to the types of aerials that may be used.104pp. 
D0056B $6.95 

REMOTE CONTROL PROJECTS 
Primarily for the enthusiast who wishes to experiment 
with remote control. Full explanations of the how the 
circuits work are given and many of the designs can be 
adapted to circuits that have been published elsewhere. 
Covers remote control by ultra -sound and infra- red as 
well as radio control. 164pp. 
D0046B $7.95 

ELECTRONIC SECURITY DEVICES 
Besides Including both simple and sophisticated burglar 
alarm circuits using light, infra -red and ultra-sonics, this 
book also gives circuits for gas and smoke detectors, 
flood alarms, fire alarms, doorphones, etc. 102pp. 
D0059B $6.95 

PRACTICAL ELECTRONIC CALCULATIONS 
AND FORMULAE 
For the practical person's workbench. Bndges the gap 
between practical theory and cut -and- dned methods 
which work but leave the experimenter unfulfilled. 
There's a strong practical bias and higher maths are 
avoided where possible. 249pp. 
800278 $9.95 

INTERNATIONAL DIODE EQUIVALENTS GUIDE 
Includes zener diodes, LEDs, diacs, triacs, thyristors, 
OCIs; photo, display,and simple rectifier diodes. 130pp. 
B0339B $6.95 

ELECTRONIC MUSIC PROJECTS 
Provides constructors with practical circuits for the less 
complex music equipment including fuzz box, waa-waa 
pedal, sustain unit, reverb and phaser, tremolo gener- 
ator, and the like. Text covers guitar effects, general 
effects, sound generators, and accessories. 106pp. 
G0135B Now Reprinted! $5.95 
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HOW TO GET YOUR ELECTRONIC PROJECTS 
WORKING 
Helps you to overcome the problem of a circuit that 
doesn't work after assembly by indicating how and 
where to start looking. Covers most of the common faults 
that occur when constructing an electronic project. 
81pp. 
F0114B $6.95 

TROUBLESHOOTING WITH THE OSCILLO- 
SCOPE 
Excellent for the professional service technician or se- 
rious hobbyist. It combines step by step procedures for 
using the 'scope with the specific nuts and bolts of televi- 
sion receiver troubleshooting. 92pp. 
F0121P $17.95 

USE OF THE DUAL -TRACE OSCILLOSCOPE 
This programmed text breaks down the process of oper- 
ating a 'scope into a series of logical steps. It starts with 
the deflection of the electron beam and continues 
through the proper use of the triggering controls to mea- 
sure the phase difference between two waveforms. 
F0259H $43.50 

circuit techniques 
and design 

HOW TO DESIGN ELECTRONIC PROJECTS 
Tackles the problem of combining and Integrating com- 
ponents into a complete working project with the mini- 
mum of trial and error and without advanced mathema- 
tics. Guides the reader through examples with circuit 
analysis, possible solutions and practical designs includ- 
ing component values. 101pp. 
E008213 $6.55 

BASIC ELECTRICITY/ELECTRONICS 
Volume 2 gives a detailed coverage of AC and DC circuits 
including series and parallel circuits, electro -magnetism, 
resistance, capacitance and inductance with explana- 
tions of the associated calculations. 31Bpp. 
A0009H $15.95 

electronic music 
and audio/video 

AUDIO AMPLIFIER CONSTRUCTION 
Provides a wide range of preamplifier and power ampli- 
fier designs Including a low noise microphone, tape head 
and guitar preamps, and various tone controls. Written 
for those with limited experience in construction, but 
certainly useful for the more advanced hobbyist. 99pp. 
G0132B $6.55 

ELECTRONIC SYNTHESISER PROJECTS 
For the electronic music enthusiast. This invaluable refer- 
ence is full of circuits and information on how to build 
analogue delay lines, sequencers, voltage control oscil- 
lators, envelope shapers, etc. The author takes a clear 
and logical approach to the subject that enables even the 
beginning enthusiast to understand and build up what 
appear to be quite complex Instruments. 81pp. 
G0133B $5.95 

SINGLE -CAMERA VIDEO PRODUCTION 
Step by step diagrams and illustrations show you how to 
produce low -budget, high quality video programs using 
only one camera. There are chapters on audio, lighting, 
shooting, editing, graphics and set design. 241pp. 
G0379H $33.50 

AUDIO 
A theoretical study of sound waves and acoustical quan- 
tities which leads into a study of hearing and room 
acoustics. A discussion of microphones and loudspeak- 
ers is developed into sections on amplifiers and record- 
ings, covers digital as well as magnetic and disc record- 
ing. 308pp. 
G0332B $7.55 

'l 

Z -e0 
rnaoa~ 
°m°'nu.d; 

AlieeyY XUMUI. +E 

yw 
Introducing the 

Apple 1k 

the 
world in my 

ears 

ORDER TODAY - Simply return the Freepost reply card! 



TO OUR READERS .. . 

computer hardware 
and techniques 

AN INTRODUCTION TO MSX BASIC 
For those wanting to learn to program, Microsoft Ex- 
tended (MSX) Basic offers a powerful and flexible version 
of the most popular computing language. This compre- 
hensive introduction starts with the basics and progres- 
ses by stages to the more advanced programming tech- 
niques and includes coverage of advanced multicolour, 
sprite graphics, and the programmable sound generator. 
88pp. 
K0047B $6.95 
THE USER'S GUIDE TO COMMODORE 64 & 
VIC 20 
The editors of Consumer Guide have compiled a thor- 
ough introduction to the Commodore 64 and Vic 20 
computers, software and peripherals. With colour illus- 
trations and a clearly written text, this reference will guide 
the newcomer through all phases of learning how to use 
the computer: From setting the system up,leaming what 
each key does, expanding the system with peripherals, 
to buying new software. Specific exercises are included 
for each of the keys. Spiral bound, 80pp. 
H0065G $8.50 

EASY -TO -UNDERSTAND GUIDE TO HOME 
COMPUTERS 
Confused by all those computer terms? This clearly writ- 
ten book from the editors of Consumer Guide tells exact- 
ly what computers are, how they work and why they are 
so amazingly useful, all in plain English. Here is all of the 
information needed to understand and use computers, 
and even to start programming. A special buying section 
compares the most popular home computers. This book 
is your ticket to the computer age! Spiral bound, 96pp. 
H00666 $8.50 

APPLE II ASSEMBLY LANGUAGE 
Teaches assembly language programming at the begin- 
ning level: No prior knowledge of 6502 assembly lan- 
guage Is needed. Includes hands-on excercises and ex- 
periments with both software and hardware. Provides 
interfacing circuits and programs that can be used on the 
Apple II without modification. 334pp. 
K0195P $23.95 

Stock of some titles may be limited. 

COMPUTER TERMINOLOGY EXPLAINED 
Concisely explains the most common terms encoun- 
tered by the home computer enthusiast as well as many 
of those used with mini- and mainframe computers. In- 
cludes tables of ASCII codes and BASIC control codes. 
81pp. 
H01436 $5.95 
ALMOST EVERYBODY'S PERSONAL 
COMPUTER BOOK 
Written for the computing beginner to break the enor- 
mous barrier of jargon and mystique that seems to sur- 
round computers. With a highly readable approach, the 
author Introduces the basic concepts and developes 
them into a general discussion on personal computers 
including choosing and caring for a PC. Also otters an 
introduction to BASIC programming. 160pp. 
H01442 $8.95 

SPOTUGHT ON COMPUTER AWARENESS 
An introduction to speaking confidently about how com- 
puters work, their applications, their history (from abacus 
to IBM) and employment prospects in computer related 
fields. Includes a comprehensive glossary. 84pp. 
H0145P $6.95 

AN INTRODUCTION TO 280 MACHINE CODE 
Starts with a general background to microprocessing 
and then details the full set of Z80/Z80A instructions. 
Also covers the use of address modes and gives 
machine specific listings and sample programs. 107pp. 
K01808 $6.55 

INTRODUCING THE APPLE IIc 
This introduction to the remarkable features of the Apple 
IIc is also an excellent resource manual: Each chapter 
starts with elementary explanations, moves on to more 
technical descriptions and ends with detailed refer- 
ences. The thorough text is supplemented by exhaustive 
appendices and a full glossary. 400pp. 
J0084P $27.95 

Z80 MICROCOMPUTER DESIGN PROJECTS 
A complete look at the Internal architecture of the Z80, 
the heart of many microcomputers, and even shows how 
to build a microcomputer, the EX80, using this powerful 
chip. 
J0156P $20.75 
THE BEST APPLE SOFTWARE 
Trying to find the most suitable software for personal 
computers can be frustrating. The editors of Consumer 
Guide have compiled comprehensive reviews of Apple 
II Plus and Ile programs based on ratings by user groups; 
further evaluation is given by the editors and Apple soft- 
ware expert Roe Adams. Each review describes the 
program's purpose and features, detailing both the good 
points and bad. Each program has been rated for ease of 
use, clarity of written and on -screen instructions, and 
overall performance. The program's price, publisher, for- 
mat and hardware requirements are also included. The 
reviews are presented in sets by topic: Word Processing, 
Business, Home, Education, Networking, Strategy 
Games, Arcade Games and Programming Aids. Spiral 
bound, 160pp 
K0060G $8.50 

A PRACTICAL INTRODUCTION TO 
MICROPROCESSORS 
Takes the reader through the construction of a simple 
microprocessor and experimenting with it to gain an 
insight into the complexities of microprocessing. The 
book assumes a general knowledge of electronics. 
J01588 $5.95 

MICROCOMPUTING DESIGN & 
TROUBLESHOOTING 
Explains designing microcomputer systems and making 
them work without expensive commercial development 
systems or the need for costly test instrumentation. In- 
cludes a complete description of two microprocessors - 

the 8085 and the 6502. 346pp. 
J0161 P $26.75 

STD BUS INTERFACING 
Tells what the STD bus is, why it should be used and how 
to interface it with various peripherals. Explains addres- 
sing I/O devices, the use of different techniques to assign 
or decode addresses and the transfer of data and control 
signal timing. 286pp. 
J0164P $21.95 

EASY ADD-ON PROJECTS FOR COMMODORE 
64, VIC-20, BBC MICRO & ACORN ELECTRON 
The simple and inexpensive projects include a pulse 
detector, model controller, light pen, lap sensor and 
more plus six projects that make up a weather station. 
191 pp. 
J0165B $6.95 

FORTH PROGRAMMING 
Describes both FORTH -79 and fig -FORTH and shows 
how to write software using these languages and how to 
add new operations (words) and manipulate the stack. 
Includes more than 50 useful programs. 246pp. 
K0298P $26.95 
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A Z80 WORKSHOP MANUAL 
Intended for those who want to progress beyond prog- 
ramming in BASIC to topics such as machine code and 
assembly language programming or who need hardware 
details of the Z80 -based computers. 184pp. 
J0283B $8.95 

SECRETS OF THE COMMODORE 64 
A beginner's guide to the C64 with masses of useful 
information and programming tips as well as describing 
how to get the best from the powerful sound and 
graphics facilities. Includes two useful chapters on 
machine code. 109pp. 
J0297B $5.96 

MICRO INTERFACING CIRCUITS: BOOK 1 

Guides those who are unaccustomed to microprocessor 
techniques but have some knowledge of electronics, 
through a practical approach to address decoding, para- 
llel and serial interfacing, analogue to digital and digital to 
analogue converters, etc. 96pp. 
J0325B $6.55 

MICRO INTERFACING CIRCUITS: BOOK 2 
Developes the practical side of interfacing introduced in 
Book 1. Discusses sound and speech generators, 
temperature and optical sensors, motor controllers, etc. 
87pp. 
J0326B $6.55 

THE BEST VIC/COMMODORE SOFTWARE 
Trying to find the most suitable software for personal 
computers can be frustrating. The editors of Consumer 
Guide have compiled comprehensive reviews of VIC 20 
and Commodore 64 programs based on ratings by user 
groups; further evaluation is given by the editors and 
Commodore software experts Jim and Ellen Strasma. 
Each review describes the program's purpose and fea- 
tures, detailing both the good points and bad. Each prog- 
ram has been rated for ease of use, clarity of written and 
on -screen instructions, and overall performance. The 
program's price, publisher, format and hardware require- 
ments are also included. The reviews are presented in 
sets by topic: Word Processing, Business, Home, 
Education, Networking, Strategy Games, Arcade Games 
and Programming Aids. Spiral bound, 192pp. 
K0052G $8.50 

WILDCARDS: VOLUME THREE 
This collection of programs, tips and techniques for all 
models of Applied Technology's Microbee personal 
computer takes a 'hands-on' approach. Small business 
applications are given, as well as utilities and graphics, 
and there is a machine language game tutorial included. 
122pp. 
K0054P $15.95 

Prices subject to change without notice. 

STARTING FORTH 
This clear and complete guide to FORTH, covers fun- 
damental principles and then a full set of high-level com- 
mands. It concludes with advanced techniques and 
style. 348pp. 

'K0177H $37.95 
AN INTRODUCTION TO 6502 MACHINE CODE 
Starts with a general background to microprocessing 
and then details all of the legal 6502 instructions. Also 
covers the use of address modes and gives machine 
specific listings and sample programs. 107pp. 
K01788 $6.55 

FEDERAL MARKETING BOOK SALES 
PO Box 227, Waterloo 2017, NSW 
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..Try the unique PM 3360 Waveform Analyzing System 
If you have a specific measurement 
requirement that's hard to solve with 
conventional instruments, it's time you 
tried something really different... the 
unique Philips PM 3360 Waveform 
Analyzing System. It's so versatile, you 
can use it as a digital storage 
oscilloscope, BASIC -programmable 
computer, audio and video signal ana- 
lyzer, signal averager, distortion and 
vibration analyzer, counter/timer, digital 
multimeter, power monitor, FFT 
analyzer... and a lot more besides. 
Just look at these superb features: 

Its powerful Advanced Mathematical 
Software (AMS II) package includes 
averaging, differentiation and integra - 

Test & 
Measurement 

PHILIPS 

tion, auto- and cross -correlation, 
cut -function and FFT analysis. 

There's a 16 -bit BASIC 
programmable microcomputer built in. 

You get a choice of plug-in input 
modules, each with its own indepen- 
dent ADC, memory, trigger, timebase 
and delay. 

Data storage options include 
reference memory (128 to 320 Kbytes), 
non-volatile memory and built-in 
single- or dual -floppy disk drive. 

Up to 7 different colors are available 
to facilitate interpretation of results. 

You can display up to 10 separate 
traces, plus 2 color -related alpha- 
numeric measurements for each trace, 

and name each one yourself. 
And there's a wide choice of modular 

hardware and software to match 
requirements, e.g. external keyboard, 
color printer, choice of interface 
(RS232C, IEEE -488) and plotter 
packages, etc. Contact your nearest 
Philips office for further information: 

Philips Scientific & Industrial 
SYDNEY: Box 119 North Ryde 2113 

Tel (02) 8888222 
(Toll Free (008)226661) 

MELBOURNE: Locked bag No. 5 

Oakleigh South 3167 
Tel (03) 542 3600 

PHILIPS 

SPACE 



EQUIPMENT REVIEW 

YSIS 
--aAnritsu MS610A 
spectrum analyser 
A versatile, 8085 processor controlled tool, the Anritsu 
MS610A spectrum analyser looks like one of the best lab 
buys around. It's easy to operate with a fine range of 
frequencies for a reasonable price. 

THE SPECTRUM ANALYSER must now 
be considered as an everyday test instru- 
ment, even in smaller service organisations, 
and a must in all production enterprises 
charged with radio frequency engineering 
and maintenance. 

The background and capabilities of such 
an instrument have been covered elsewhere 
in this issue (see page 94) and when the op- 
portunity came to test a Japanese version, 
we jumped to see how our northern tech- 
nologists plan to attack the strongholds of 
HP and Tektronix. Priced at under $10,000 

(exchange rates notwithstanding) this in- 
strument must be considered seriously. 

The Anritsu analyser covers from 10 kHz 
to 2 GHz and comes from a well known and 
technically able Japanese company, as the 
lowest priced instrument in its range. 

Features 
The frequency coverage is ideal. With a 

response to 2 GHz, transmitter harmonics 
and spurious signals can be readily ob- 
served. Other `spectrum monitors' in the 
market place, especially those in combina - 

Peter D. Williams 

tion type instruments, seeming to check out 
at 1 GHz, make no allowance for checking 
cellular radio transmitters and some micro- 
wave systems. Such radio telephones will 
operate around 800 MHz and it is useful to 
be able to look at first harmonics. Other 
two-way services are moving higher in fre- 
quency too, and one suspects that an upper 
limit of 2 GHz may need to be increased in 
a year or so. 

For those unfamiliar with hands on 
operation of spectrum analysers, it would 
be useful to review what to look for if ease 
of operation is to be a consideration. A 
large percentage of your time is going to be 
involved in searching for signals and assess- 
ing their relative amplitude. 

The three simple procedures are as 
follows: 

1. Tune to the signal to be measured. 
2. Zoom in on the signal to be measured 

by decreasing the frequency span. 
3. Operate the attenuator control (gain) 

to put the signal at the top of the screen and 
read its amplitude in dBm. 

You will also have to ensure that as the 
bandwidth and frequency span is reduced, 
so is the sweep time. As bandwidths are re- 
duced, the band pass filters must have time 
to respond or amplitude calibration will be 
lost. 

Any respectable analyser has the ability 
to couple the frequency span, the resolution 
bandwidth and sweep time so that optimum 
values are selected and the Anritsu 
MS610A does this very well. 

Looking at top right hand side of the 
MS610A, the frequency tuning knob is a 
concentric control with the outer knob for 
coarse tuning and the inner dial for fine tun- 
ing. The four -digit LED display shows the 
frequency with a 1 MHz resolution. Im- 
mediately below the display are two push- 
buttons which put the dialled signal display 
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TABLE 1. OPTIMUM SETTINGS 

FREQUENCY 
SPAN 

RESOLUTION 
BANDWIDTH (RBW) 

SWEEP 
TIME VIDEO 
FILTER OFF 

SWEEP 
TIME VIDEO 

FILTER 10 kHz 

2 GHz 300 kHz 0.1 s 2.0 s 

1 GHz 100 kHz 0.2 s 2.0 s 

0.5 GHz 100 kHz 0.1 s 1.0 s 

0.2 GHz 100 kHz 0.1 s 0.5 s 

0.1 GHz 30 kHz 0.2 s 1.0 s 

50 MHz 30 kHz 0.1 s 0.5 s 

20 MHz 30 kHz 0.1 s 0.2 s 

10 MHz 10 kHz 0.2 s 0.2 S 

5 MHz 10 kHz 0.1 s 0.1 s 

2 MHz 10 kHz 0.1 s 0.1 s 

1 MHz 3 kHz 0.2 s 0.2 s 

500 kHz 3 kHz 0.1 s 0.1 s 

200 kHz 3 kHz 0.1 s 0.1 S 

100 kHz 1 kHz 0.2 s 0.2 S 

0 30 kHz 0.1 s 0.1 s 

at the start or at the centre of the screen. 
Each key is illuminated, if its function is ac- 
tive, with a built-in LED. It is usual to put 
the frequency in the centre as frequency or 
modulation components may show up ei- 
ther side of the signal under investigation, 
such as with AM. 

The pushbuttons are colour coded for 
easy identification - blue buttons for 
mode, green for a function controls, orange 
for the parameter and white for data. 

Below the frequency group the mode 
group of controls with data keys does most 
of the business you want from an analyser. 

The digital display in this panel shows the 
reference level which is the value of the 
level selected at the top of the screen, either 
as dBm or dBµ, or, if the LEVEL is de- 
pressed, a section at the top of a trace is 
brightened and the actual value of the trace 
peak amplitude is then shown on the dis- 
play. This is a very useful parameter to have 
displayed as you can not only take a value 
reading from the screen, but get additional 
verification from the digital display. 

Immediately below the REF and marker 
keys are the FREQUENCY SPAN and 
INPUT ATTENUATOR controls with 
their LED displays. Further down is a row 
covering the RBW (resolution bandwidth) 
and sweep time. Two data keys on the ex- 
treme right hand panel are used to incre- 
ment or decrement any of the parameters of 
frequency span, reference level resolution 
bandwidth, input attenuator or sweep time. 

The MS610A couples frequency span, 
bandwidth, and sweep time with the keys 
COUPLED TO REFERENCE and COU- 
PLED TO SPAN. Thus, when using the 
couple functions all you have to do is set the 
REFERENCE LEVEL and FREQ SPAN 
and all other measuring conditions are set at 
their optimum values. This includes the at- 
tenuator which ensures that the incoming 
signal has a level no greater than -30 dBm 
at the mixer for good intermodulation per- 
formance. 

Table 1 shows the optimum settings for 
each of the parameters and also serves the 
added_purpose of outlining the resolution 
bandwidths that can be selected, and the 
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frequency span available on the analyser. It 
is also possible to put the analyser into the 
uncoupled condition by depressing the func- 
tion setting keys. When this is done, the 
DISPLAY UNCALIBRATED light might 
illuminate (located right under the CRT 
graticule) if incorrect combinations of RBW 
and sweep are selected. It is then possible to 
operate the DATA keys to select band- 
widths and frequency spans to suit particu- 
lar requirements. Repressing both COUP- 
LED keys restores the analyser to the pre- 
ordained condition.. 

When viewing the frequency span onthe 
digital display, it should be kept in mind 
that the figures show the full width of the 
screen as being the frequency span. Other 
manufacturers show vertical graticules as so 
many MHz per division. For example, in 
Table 1, the 1 GHz frequency span could be 
shown as 100 MHz/division. 

Along the bottom of the panel, keys sel- 
ect the video filters, the per division value 
for amplitude, either linear, 2 dB/division 
or 10 dB/division. 

Two variable controls handle gain and in- 
tensity, with the type N rf input connector 
on the left hand front panel. 

The six-inch display is a conventional 
tube, oddly with focus control and horizon- 
tal adjustments missing. We did find that 
under some conditions of display, there was 
a need for a slightly finer trace focus. Tak- 
ing the covers off didn't reveal anything and 
the local distributor, STC couldn't shed any 
light on it. (No doubt the service manual 
when it appears, will explain everything.) 

On the rear panel is a BNC socket 
providing 50 MHz at a level of -30 dBm 
which was within 0.1 dB of our power 
meter. A reference level switch is also ac- 
cessible and can be switched so the front 
panel can show on the REF/MARKER dis- 
play either dBm, dBµ/m (dBµ per metre). 

The latter has interesting possibilities for 
field strength measurements. With a cali- 
brated antenna, dBµ per metre of received 
signals can be displayed on the screen. An- 
ritsu makes three different antennas avail- 
able as options covering frequency ranges 
from 25 to 1700 MHz. 

Options 
Noise field strength measurements can 

also be done as the instrument has the op- 
tion of being fitted with a QP (quasipeak) 
detector conforming to the appropriate in- 
ternational specifications. Quasipeak sim- 
ply means that the detector has a circuit that 
holds the peak amplitude for a selectable 
amount of time. This is because noise sig- 
nals are impulses in character which are dif- 
ficult to see on the CRT. 

Although not fitted to the test unit, the 
GPIB, IEEE -488 compatible bus can con- 
trol all functions except power on -off, CRT 
intensity, frequency zero adjust, gain adjust 
and frequency setting. For automated test 
programs this facility is recommended. 

Another option is the tracking generator, 
a swept signal source controlled by the spec- 
trum analyser and enables responses of 
transmission lines, wideband amplifiers, fil- 
ters and other networks to be optimised. 
Again, we did not have the opportunity to 
evaluate this option. 

Performance/technical 
design 

Routine measurements of signals were 
easily done although the span readout, as 
mentioned earlier gives the total span of fre- 
quency on the screen and not the frequency 
per division which is usual. 

We found the panel layout excellent and 
a lack of rotary mechanical switches con- 
tributed to ease of operation. The two 
major points of criticism were the analyser's 
unobvious mode selection LEDs and fre- 
quency readout. Operating the data keys 
changes the mode, but knowing which one 
is active relies on observation of the appro- 
priate key being illuminated. This indica- 
tion is not bright enough unless you look di- 
rectly at the key, (others who were using the 
instrument adjusted to this after a short 
time). 

As far as frequency readout was con- 
cerned, we found erroneous readings above 
1000 MHz. An error of 30 MHz must surely 
be adjustment. 

The frequency conversion circuit is 
shown herewith. 

Frequency control of the first LO is by 
way of a YIG oscillator. YIG stands for yt- 
trium iron garnet. A small sphere of this 
material, about 0.5 mm in diameter, can be 
made to oscillate and is tuned by magnetic 
fields. YIG oscillators are useful at micro- 
wave frequencies and those who sneer at 
such devices in favour of PLL and synthe- 
sised oscillators, should consider that syn- 
thesis can actually result in a degraded sys- 
tem unless great care is taken to engineer 
out phase noise and other spurious prod- 
ucts. The inherent advantage of a YIG os- 
cillator is that it is quite spectrally clean 
(relatively) and it makes for linear tuning. 

In this case, the first oscillator operates 
between 2.5214 and 4.5214 GHz; the first 
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IF of 2.5214 GHz contributes to very good 
image performance. 

-; The second oscillator at 2.5 GHz down - 
converts to 21.4 MHz and a further conver- 
coon to 3.5 MHz where relative bandwidth 
filters, and video filter circuitry take care 
of the signal before it is applied to the verti- 
cal plates of the CRT. 

We liked the comparative lack of controls 
on the front panel and the 8085 processor 
handles each section particularly well - 
very friendly. 

Internally, the layout and construction is 
of a high order. The manual, in the usual 
Japanese tradition, falls somewhat short in 
the technical department in so far as sche- 
matics are concerned. Operating informa- 
tion is, however satisfactory. 

Conclusion 
This Anritsu MS610A analyser may not 

have digital display, PLL or storage facili- 
ties yet manages to produce a performance 
equal to other instruments in its class and at 
less expense. 

It has the advantage of simple, clean cut 
design and engineering without the prob- 
lems of sophisticated circuitry that must he 
employed for PLL, storage, etc. 

As far as we could determine, specifica- 
tions were met or exceeded with the excep- 
tion of frequency readout above 1 GHz, 
and I would refer you to the test 
figures/specifications. 

On the negative side, battery operation is 
not possible although the instrument is 
billed as portable. We understand that bat- 
tery operation is on the way. The YIG oscil- 
lator is subject to magnetic influences which 
can distort the trace. (Try a soldering iron 
along side it when switched on. The trace 
from a signal generator looked very sick 
until we realised the ac magnetic field was 
upsetting the YiG oscillator.) 

With its options of tracking generator, 
emi and field strength measurement poten- 
tial, the MS610A is good value. No instru- 
ment is perfect but good features and practi- 
cality make it worthy of consideration if you 
plan to update your workshop, test lab or 
production line. 

Peter D. Williams is director of Associated 
Calibration Laboratories in Melbourne. 

TECHNICAL SPECIFICATIONS 

We evaluated the essential specifications which we believe are most meaningful in terms of 
adequate performance. 

Model 
Supplied 
Power 
Dimensions & Weight 

Manufacturers Spec: 
Range 

Display/accuracy 

Span 

Resolution bandwidth 
Stability 
Residual FM 

Frequency response 

As tested in Laborato 
Resolution 

Residual FM 

Stability A 

B 

Frequency response 

Residual spurious 
Response 

Noise sidebands 

AMPLITUDE 
Log scale linearity 

Input VSWR 

Dynamic range 

ANRITSU MS 610A Serial No M77195 
STC St Georges Rd, Thombury, Vic. 
ac 240 V 48 to 63 Hz 85 VA 
177 x 284 x 351 mm; 13.5 kg 

10 kHz to 2 GHz 
4 digit LED 1 MHz resolution 
±10 MHz 

zero, 0.1 MHz to 1 GHz in 1.2.5 sequence (see Table 1) 

1 kHz to 1 MHz in 1.3 sequence (see Table 1) 

better than 100 kHz/5 min after 1 hour 
better than 5 kHz p -p at less than 0.1 s sweep 
±1.5 dB, 100 kHz to 1.5 GHz 
+2 dB -3 dB, 1.5 GHz to 2 GHz 

ry: 
bandwidth 30 kHz; 
at 3 dB down intersection of two close in frequencies, the observed 
bandwidth p -p was 32.4 kHz; all other bandwidths within 5% 
sweep time: 0.1 s 
measured result: 2 kHz p -p 
spec: 5 kHz p -p 

1 minute - 1 MHz drift from switch on 
2 minute - 2.5 MHz drift from switch on 
5 kHz/5 min 1 hour from switch on 
spec: 100 kHz/5 mm from switch on 
±1 dB to 1 GHz 
spec: ±1.5 dB (100 kHz to 1.5 GHz) 
input attenuator: 0 dB 
as tested: -115 dBm noise level 
spec: -100 dBm or less 

resolution bandwidth: 1 kHz 
video filter: 100 Hz 
measured 30 kHz from signal 
as tested: better than 80 dB 
spec: better than 70 dB 

scale selected: 10 dB/div 
as tested: ±0.5 dB 
spec: ±1.5 dB 
scale selected 2 dB/div 
as tested: ±0.3 dB 
spec: ±1 dB 

Input attenuator: 20 dB 
as tested: 1.05:1 
spec: 1.5:1 or less 

intermodulation (2nd/3rd harmonic distortion) 
input attenuator: 0 dB 
input level: -30 dB 
as tested: less than 70 dB 
spec: 70 dB or less 

IN LP FILTER 

1st LOCAL 
OSCILLATOR 

2.5214 TO 
4.5214 GHz 

Frequency conversion circuit. 

2nd LOCAL 
OSCILLATOR 

2.5 GHz 

3rd 
MIXER t 

3rd LOCAL 
OSCILLATOR 

24.9 MHz 
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RFI PROTECTION COMPONENTS 
Five ranges of components to counter problems 
of electrical interference ... outside the lab. 
Because there is no one solution to 
radio frequency interference (RFI), 
Siemens makes 5 main ranges 
of interference suppression 
components. From these, additional 
equipment can be customised to 
cope with your RFI problems. 
As you know, outside interference 
often only raises its ugly head outside 
the lab. So consider this basic 
Siemens range that can counter most 
causes ... and see an end to 
customer complaints, warranty costs, 
service expenses and legal battles. 

1. Surge Voltage Protectors .. . 

ideal for very large energy spikes 
such as are induced into wiring by 
nearby lightning strikes to the ground. 

2. Varistors ... for lower energy 
spikes. Also useful as secondary 
back-up behind gas arrestors; and 
can be used directly across mains 
wiring to remove spikes riding on the 
50 Hz waveform. 

3. RFI Filters ... used on the mains 
outlet to keep out the most notorious 
interference; and also to prevent your 
equipment interfering with others. 

4. Ceramic Capacitors ... to be 
scattered over circuits and across all 
the input/outlet lines on data 
communication points. 

5. Specialised Components .. . 

including X capacitors, Y capacitors, 
current compensated chokes and 
micro chokes. 

1 

2 

3 - - - -- 

Special Siemens advantages 
Because Siemens parts are 
already used by major local 
manufacturers, substantial stocks 
are in ready supply. 

Siemens staff are skilled in all the 
available protection technologies; 
so can offer real help to designers 
who encounter tricky problems. 

Call us now, for quick supply or 
helpful consultation. 

INGENIOUS ELECTRONIC ENGINEERING 

,1/7 
4 

5 

Siemens Ltd. 
544 Church St., Richmond, Vic. 3121. 
Sales Offices 
Melbourne: 
(03) 420 7318 
Sydney: 
(02) 436 8730 

Distributors: 
Victoria: Promark Electronics (Vic.) 
(03) 878 1255 
New South Wales: Nexus Electronics Pty. Ltd. 
(02) 439 5800 
New South Wales: 
Promark Electronics Pty. Ltd. 
(02) 439 6477 
Queensland: ECO Electronics 
(07) 376 5677 
South Australia: R.G. Pank Pty. Ltd. 
(08) 51 2411 
South Australia: Protronics Pty. Ltd. 
(08) 212 3111 
Western Australia: Reserve Electronics 
(09) 328 9755 
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Imagine ... you'll receive 12 feature -packed issues of Electronics Today, Australia's dynamic 
electronics magazine (delivered to your home FREE). Plus - you'll also get a 
FREE 35mm Camera (worth $25)! ! 

AND THAT'S NOT ALL .. . 

YOU COULD ALSO WIN A DAIHATSU 'ROCKY' 4WD, LONG -WHEEL -BASE DIESEL WAGON. 

ALL FOR OUST $30! Now that's real WINNING VALUE!! 

feu 1OIJLD WIN 'ROCKY' (Worth over $21,500) 
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IT'S A TRUISM that microprocessors are 
changing the world around us, but some- 
how one expects electronic measurement 
to be spared the ravages of computerisa- 
tion. After all, a CRO is a CRO and mul- 
timeter is a multimeter and they're all 
quite different, from spectrum analysers 
and frequency counters. Right? Wrong. 

Philips has come up with an instrument 
that uses computerisation to integrate the 
functions of all these instruments plus 
power meters, Fourier analysers and 
timers. The link, as one might expect, is a 

computer, and it results in a test instru- 
ment, the PM 3360, of quite awesome 
power. It's called a waveform analyser. At 
$30,000 odd, it is not for the faint hearted, 
but it comes with a battery of features that 
are sure to create interest in labs and on 
assembly lines all over the country. 

The quickest way to come to terms with 
the PM 3360 is to consider it as two dis- 
tinct instruments. On the one hand a digi- 
tal CRO, on the other a computer. The 
CRO has four possible inputs, and 10 pos- 
sible traces, defined in seven different co- 
lours. The relationship between the chan- 
nels and the traces is entirely up to the 
operator. It is possible, for instance, to as- 

sign all 10 traces to a single input, or two 
to each input, or whatever other combina- 
tion you want. 

The traces are important because all the 
measurements in the system are done on 

i 
/ r 

the traces, not the inputs. Thirty-one dif- 
ferent measurements can be defined on 
any one trace, but it's only possible to 
make two measurements at any one time. 
If you want more information you have to 
assign more traces to the input. 

This sounds complicated, and indeed, 
one could make the same measurements a 

lot quicker with a CRO. That's where the 
computer comes in. If you select the 
MONITOR option on the console you 
wind up with an ordinary computer screen 
in front of you, fully programmable in a 

standard, dull as ditchwater, BASIC. If 
the mood takes you, you can make it 
jump through all the same hoops your 
home micro does. However, there are a 

few addenda. These are the commands for 
controlling the CRO, and give the device 
unique power. 

From the program it is possible to con- 
trol all the parameters one can control 
from the front panel. For instance: TRL = 
0 sets the default channel trigger level to 0 
V, CPL$=' ' AC' ' sets it to ac coupled 
mode. You have complete control of the 
trace. COL$ sets its colour, TRS$ selects 
the trace for working on (default), and so 

on. One of the most important words is 

VAL, which asks for some measurement to 
be performed on the default trace. For in- 
stance PRINT VAL ' ' FREQ' ' will return 
the frequency of the trace. 

This type of programming has obvious 
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Philips PM 3360 
waveform analyser 
Increasing computer power is changing the nature of test and 
measuring instruments. The PM 3360 is just such a changed 
beast. Neither a CRO nor a spectrum analyser nor a 
frequency counter, it winds up being greater than the sum of 
its parts. 

advantages in routine testing type applica- 
tions or troubleshooting. It is possible, for 
instance, to make the computer display a 

message like ' ' PLACE PROBE ON POINT 
A' ' , wait for an input, measure it, then 
display further messages according to 
whether the measured inputs are within 
certain limits. 

One thing that impressed me was the 
softkeys. The softkeys are a line of but- 
tons across the top of the keyboard. Each 
has associated with it an area at the bot- 
tom of the display that can be labelled 
with the SKY$ command. Thus 
SKY$ (1)= " ready' ' puts the word 
READY into the label space, and the com- 
mand KEY$ is used to test whether the ap- 
propriate softkey has been pressed. 

In many instances it might not be an ad- 
vantage to do things in real time. The PM 
3360 has the ability to store a waveform in 
memory for later retrieval and manipula- 
tion. You can also create new traces by 
performing mathematical calculations on 
existing ones. For instance, if you have set 
TRACEI to measuring volts, and 
TRACE2 to measuring amps, you can see 
a power curve simply by defining a third 
trace to be TRACEI x TRACE2. 

Even more complex operations are pos- 
sible because of the disk drives. These can 
be used to load and save specialised pro- 
grams, or Philips' own AMS 11 (advanced 
mathematical processing) package. This 

gives access to things like real time spec- 
trum analysis using a Fast Fourier Trans- 
form on the input signals, and auto corre- 
lation, a statistical function that allows one 
to extract the significant elements of a 
noisy signal. 

This really only scratches the surface of 
the systems capabilities. The triggering 
capabilities alone would fill a thousand 
word article, and so would a description of 
the peripherals. It's possible to buy differ- 
ent input modules that go up to 50 MHz, 
all with two fully independent channels. 
It's fully programmable from either an ex- 
ternal keyboard or IEEE -488 bus. Output 
peripherals include RGB monitors and co- 
lour printers. 

The biggest problem with the PM 3360 
is a psychological one. Like anyone with 
an electronics background, I expect CRO 
to look and act like a CRO and when it 
doesn't I get quite judgmental. According 
to Graham Blanchett, who leads Philips' 
marketing effort on the PM 3360, it's a 
common enough failing. "The biggest 
problem we have is convincing people that 
it's not a CRO and should not be judged 
as one. You might as well call it a signal 
analyser." 

According to Philips, it's wrong to see it 
as a replacement for a digital CRO. It 
doesn't work at that level. Typical applica- 
tions include vibration analysis, FET test- 
ing and so on. There must also be strong 

Jon Fairall 
interest from people with any kind of rea- 
sonably low frequency testing require- 
ments. 

All in all, I was impressed with the 
PM 3360. Philips deserves to have a win- 
ner with this one. There are only two 
beefs worth mentioning. I would have 
liked to have seen Philips put a bit more 
time and energy into creating a good 
manual for this machine. Some parts of it 
are written with such a thick Dutch accent 
it's quite incomprehensible, and trial and 
error becomes indispensible. At $30,000 
we are entitled to better. 

The other thing that made me wince 
was the slow response from the keyboard. 
Even with the terrible design Philips has 
come up with for the front panel I could 
beat the computer easily, leading to all 
kinds of errors and the constant necessity 
for retyping. I don't understand why this 
should be so; the thing has a 16 -bit data 
bus, and five processors inside, so you'd 
think it would really motor along. Such is 
not the case. 

However, these are idiosyncracies. I got 
used to them in the first half hour. What 
begins to impress then is the tremendous 
versatility and power of the instrument. 
The next generation should take ergonom- 
ics a little more seriously. 
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DISCOVERING 
A COMET 
CALLED 

Regular as clockwork, once every 76 years, a spectacular Comet hurtles into 
the solar system to sweep through the night skies of planet Earth. 
For a few tantalising weeks the Comet is plainly visible to the naked eye - 
trailing a fantastic tail hundreds of thousands of kilometres long. 
A Comet Called Halley tells where to look and how to photograph the Comet, 
what comets are and where they come from. Throughout history the Comet 
has terrified and fascinated people. Thanks to the work of Edmond Halley 
those fears were finally allayed, and our excitement now stems from the 
possibilities of learning more about comets from ground -based telescopes and 
the space probes flying to intercept Halley's Comet. 

It's in our skies once more... 
Now, everything that scientists know so far 
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The appearance of Halley's Comet 
relative to the horizon for 30°s. 
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1 
A commemorative ' 

Family Record of the 
1986 visit of Halley's 
Comet Free with each 
Video purchased. 

I 

The Comet was seen 
by Edmond Halley at 
Islington in 1682. He 
predicted its return in 
1759. It was sighted 
on December 15, 1758. 

Far from the sun, a 

comet resembles a 

snowball of ice and 
dust a few kilometres 
across. 

Giotto is the European Space Agency's probe 
to Halley's Comet, named after the Italian artist who 
depicted the Comet in his painting of the 
"Adoration of the Magi' 

Running time approx 30 minutes. Available VHS or Beta Format 

.b 

±f Send your order NAME: Mr/Mrs/Ms 
complete with payment to: 
FOCAL VIDEO ADDRESS' 

P.O. Box 227 
WATERLOO 2017 

Delivery within 14 days 

POSTCODE' 

TELEPHONE. 

Please send me your video "A Comet called Halley" (Complete all details carefully) 

Money Order or Cheque included amount $ 

OR WE ACCEPT 

MASTERCARD VISA BANKCARD 

ACCOUNT No. (all digits) 

EXPIRATION DATE' 

Signature 

(required if using credit card) 

FORMAT No. REQUIRED 

VHS 

BETA 

UNIT PRICE TOTAL 

$39.95 $ 

$39.95 $ 

PLUS HANDLING AND DELIVERY $ 

TOTAL PAYMENT FOR $ 
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CLÉÁRE 
FRE NCIÉS 

There are many reasons for the mysterious appearance or 
disappearance of signals on various frequencies. In fact, 
integrating the whole caboodle of countries and schedules is 
a bit of a headache for a whole lot of peoplé. 

NEW LISTENERS OFTEN remark that 
stations change frequency without reason, 
often reappearing on another channel which 
gives better reception. 

This move towards clearer signals via a 
new frequency does not just happen. Many 
hours of listening are involved in finding a 

clearer frequency so that the station can 
make the change assured of better recep- 
tion. This writer has been monitoring for 
the BBC for 43 years and reports to London 
to indicate any interference. A monitor is 
requested to take a painstaking look at the 
occupancy of the band to find a clearer fre- 

J 

4421 IN GX2 

2741 Ak GX26 

NNZ947 45/42 STOCKHOLM 1343 

ARTHUR CUSHEN 
212 EARN STREET 
INVERCARGILL 

THANKS FOR REPORT FOR THE LAST DAYS OF MAY. 
COULD YOU POSSIBLY FIND ANY SUITABLE FREQUENCIES 
IN THE 11 

THANKS IN 

BEST REGARDS 

FROESSMARK 

GENTEL STOCKHOLM 

=o 
mn 
¿ m 

m 

¡% 

:12. rffi-fi 

`- . ,7 (, l : 
m 

MHZ BAND. A BANDSCAN WOULD BE MUCH APPRECIATED 
ADVANCE. 

OUREF TA2286 

5 
A typical request for a new frequency - in this case Radio Sweden asks for a check in the 11 MHz band 
and a survey of frequency occupancy. 

STARTING DX WIG 

Arthur Cushen 
quericy region. This involves running re- 
ceivers on the new frequency over a given 
period to ensure that no one else is using the 
channel before a decision is made to telex 
the BBC with the suggested channel. 

The sharing of frequencies in an orderly 
manner is the prime intention of the Inter- 
national Frequency Board (in Geneva). In- 
ternational broadcasters submit their oper- 
ating plans to the IFB several weeks in ad- 
vance and it attempts to co-ordinate these 
requests. No country has a right to any fre- 
quency though traditionally countries try to 
stay on the same spot on the dial so that lis- 
teners have no problems locating their 
favourite station. For instance the BBC's 
oldest call sign GSA was assigned to 
6050 kHz, GSB 9510 kHz and GSC 95- 
80 kHz and these frequencies are still 
looked on as being for BBC use, though 
they were assigned 50 years ago. 

The seasonal changes which occur on the 
first Sunday in March, May, September and 
November result in some frequency and 
schedule readjustments as stations move 
from winter to summer and so try to serve 
their listening area on the best available 
frequency. 

There are changes made at other times of 
the year. These days also, the change from 
standard to daylight time is often used as a 
period of adjustment. Changes occur for 
various reasons. Sunspots appear every 11 
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ODO From 29th September 1985 To 29th March 1986 
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This chart shows BBC transmissions to Australia which are in operation at the moment. Information 

covers the frequency in use, the length of transmission and the location of the transmitting station. 
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survey of frequencies 9575 

I 
9585 kHz shows the use of these 

I 
frequencies over a 24 hour period. 

o 

years. At the moment the sunspot count is 
only around six which means that we are at 
the low of the 11 year cycle. Congestion on 
the 49 metre band is typical during the low 
sunspot count as only the lower frequencies 
are available to SW stations. In a few 
months the spots will increase which will 
mean that the higher frequencies such as the 
13 and 11 metre bands will again be open 
for transmissions. 

Some comment on the 49 metre band 
shows how bands are divided up. On this 
band, between 5950 and 6200 kHz, 49 chan- 
nels are available. By international agree- 
ment, stations should not be closer than 
5 kHz apart; BBC engineers prefer 10 kHz 
separation because of interference on adja- 
cent frequencies. This would leave only 25 
channels available in this band, which is 

used by many stations in Europe to provide 
reception to the immediate vicinity. A sur - 
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vey shows that stations using the 49 metre 
band spend over a quarter of a million dol- 
lars daily to keep the hundreds of transmit- 
ters on the air, and that does not include the 
cost of programmes being transmitted or ef- 
forts to avoid jamming by stations which at- 
tempt to block broadcasts. 

Choosing frequencies 
It is essential for international broadcast- 

ers serving a worldwide audience to ensure 
the best possible signal is received in that 
area, and several factors have to be ob- 
served to accomplish this. For instance, the 
BBC serves the Australian audience at 
three different times of the day. The morn- 
ing transmissions generally originate from 
the Singapore station, while those in the 
early evening are direct from the United 
Kingdom. The Singapore signal travels di- 
rectly to Australia, but from the UK there is 

a choice of a short path across Asia or the 
long path across the Pacific. The signals 
from the UK generally use the long path 
and lower frequencies until dark and after 
that transmissions are switched to the short 
path. At dusk there is a problem period of 
unsettled reception. Of course the frequen- 
cies should be those not used by any other 
broadcaster during the transmission period. 

The complete scheduling of worldwide 
broadcasts is conducted by the International 
Telecommunication Union in Geneva, 
Switzerland where the mammoth jigsaw de- 
velops fitting stations' requests for frequen- 
cies into the channels available. Not uncom- 
mon, is to find two stations using the same 
frequency, but broadcasting in different di- 
rections, which while technically possible is 
not really practicable. There are many ex- 
amples of this; I can recall Radio Canada 
9630 kHz broadcasting to New Zealand and 
Radio Sweden broadcasting to the USSR, 
being allocated the same times for transmis- 
sion; interference to both signals was severe 
as shortwave transmissions cannot be re- 
stricted to a certain area. Radio Sweden 
moved 5 kHz to the next clear channel 
which resulted in both signals being clearly 
received. 

There are examples of very good co- 
operation between broadcasters and re- 
cently I suggested Radio Nederland use 
9650 kHz for its transmission to Australia 
1030-1125 UTC from Bonaire. This fre- 
quency is now used by Spain up to 0900 
UTC, Germany 0930-1025 UTC, Holland 
1030-1125 UTC and Canada from 1200 
UTC. 

Understanding schedules 
Broadcasters continue to present their 

schedules in printed form indicating the 
time, language and frequency which is being 
broadcast but the use of a bar type graph by 
the main broadcasting organisations is also 
widespread. This enables a variety of sub- 
ject matter to be presented in a simple 
form. The BBC schedule 29 March -27 Oct- 
ober, 1986 (reproduced here) shows the fre- 
quencies in megahertz (MHz) from 21.5 
MHz (21550 kHz) down to 5.975 MHz 
(5975 kHz) on the left hand column. Across 
the top the time is given in UTC, each hour 
being indicated, and the length of the 
transmission is then shown. The site of the 
transmitter is indicated by the letter used: 
for instance 21.55 MHz is operating 1030- 
1130 UTC and the `G' indicates the trans- 
mitter is located in the UK. The number of 
letters indicates the length of the transmis- 
sion; each letter represents a quarter hour. 

The BBC indicates that broadcasts to 
Australia are not only carried from trans- 
mitters in the UK (shown as `G'), but also 
from the Singapore relay base indicated as 
'F', Antigua in the Caribbean, 'W', and 
from Masirah in the Persian Gulf shown as 
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'E'. The BBC also indicates transmissions 
from the Atlantic relay on Ascension as 'A', 
Eastern Mediterranean relay, Cyprus as 
'C', while 'K' indicates the relay from the 
Voice of America at Greenville and 'S' a 
relay from Radio Canada International at 

4, Sackville. 
This style of frequency information is 

used by the Voice of America which indi- 
cates the site of the transmitter and the 
power into the area being served on its 
transmission line. Most other broadcasters 
present their information in a standard form 
which indicates information in order of 
time, followed by the language, frequency, 
target area and the bearing of the aerial sys- 
tem. 

Band survey 
There is a tremendous amount of infor- 

mation available from radio stations includ- 
ing schedules of programme information. In 
Geneva, the International Telecommunica- 
tion Union produces a book showing the 
frequencies assigned to shortwave stations 
throughout the world. This information can 
only be taken as tentative, as often the fre- 
quencies offered by the ITU are not ac- 
cepted by the broadcaster, while many sta- 
tions in Eastern Europe do not adhere to 
frequency allocations, and are likely to be 
received on any frequency without prior no- 
tice, (thus causing considerable havoc to the 
orderly allocation of channels). 

Most international broadcasters have 
agreed that there should be a limited num- 
ber of frequencies used by one station in a 
shortwave band and, as well, that the total 
number of transmitters carrying the same 
programme should be restricted. Looking at 
the schedule of Radio Moscow World Ser- 
vice in English at 0700 UTC, it shows there 
are 41 frequencies in use to carry this single 
programme which means complete domina- 
tion on most of the shortwave bands by this 
single programme. It is obvious that good 
frequency choice could reduce the number 
of transmitters to 10 and still provide an ef- 
fective service. 

Each month this writer has the task of 
identifying the source of transmissions and 
the length and time of broadcasts, and to 
rate their signal strengths. This work is 
aided by scheduling information from over 
70 broadcasters, but practical listening is 
paramount as many stations are found not 
to be operating as they advise. This practi- 
cal exercise, for instance from 0200-0430 
UTC, enables identification of over 120 sig- 
nals in the 25 metre band from 11700- 
11975 kHz. The information is plotted oh a 
graph, and the country from which the 
broadcast originates is identified by a sym- 
bol. This symbol should not be confused 
with the call sign which is assigned to all 
countries for use by radio amateurs, (for in- 
stance Australia is identified as AUS, 

whereas the amateur radio prefix is VK; 
New Zealand is identified as NZL although 
the amateur prefix is ZL). See the accompa- 
nying complete list of the abbreviations for 
the various countries. 

When surveying a shortwave band, a log 
should be kept showing each frequency lis- 
tened to and stations identified. New sta- 
tions to a frequency are soon recognised: 
identification of languages is important and 
the sound of the various transmissions en- 
ables one to identify a signal even before 
the announcement is made. Even knowing 
that stations announce on the hour, it can 
take several days to fully identify the mys- 
tery signals one receives. The Moscow 
Home Service programmes, for example, 
are found on many unlisted frequencies. To 
overcome this problem one receiver can be 
left running on such a transmission so that 

when a similar programme is heard on an- 
other frequency, identification can be 
made. 

The increasing number of Arabic speak- 
ing stations coming on to the shortwave 
bands also causes problems. The main 
broadcasts in the Russian language from 
stations in Western Europe between 0315- 
0345 UTC is the reason for increased jam- 
ming of channels during that time period. 
There are many frequencies which listeners 
will find are jammed continually. Generally 
the broadcasts of Radio Liberty or Radio 
Free Europe are completely buried by this 
deliberate interference. 

After a survey is completed one can see 
at a glance those frequencies that are not 
being used. This is essential information for 
any shortwave broadcaster looking for new 
channels. 

A list of abbreviations is used internationally to identify location of the various countries using the 
shortwave bands. 

AFG 
AFS 
AGL 
ALB 
ALG 
AND 

ARG 
ARS 

ASC 
ATN 

AUS 
ACT 

a 

BBC 

BDI 

BEL 

BEN 

BGD 
BHR 

BHU 

BLR 

BOL 

BOT 

BRN 

BFU 

BUL 

CAF 

CAN 

CBG 
CHL 
CNN 
CHR 

CKN 
CLM 
CLN 
CME 

CNR 
COG 
COM 
CPV 

CTI 

CTR 
CUB 
CVA 

CYP 
D 

DAH 
DDR 

DNK 
DOM 

DA 

E 

EGY 
EQA 

EQG 

ETH 

FJ I 

FNL 

Afghanistan 
South Africa 
Angola 
Albania 
Algeria 
Andorra 

Argentina 
Saudi Arabia 
Ascension Islands 
Netherlands Antilles 
Australia 
Austria 
Brazil 

British Broadcasting Corp. 
Burundi 
Belgium 
Benin 
Bangladesh 
Bahrain 
Bhutan 
By lorus aia 

Bolivia 

Botswana 
Burma 
Brunei 
Bulgaria 
Central African Republic 
Canada 
Cambodia (Khmer Republic) 
Chile 
People's Republic of China 

Republic of China (Taiwan) 
Cook Islands 
Colombia 
Sri Lanka 
Cameroon 
Canary Islands 
Congo 
Comoro Islands 
Cape Verde Islands 
Ivory Coast 
Costa Rica 
Cuba 
Vatican State 
Cyprus 
Federal Republic of Germany 
Benin 
German Democratic Republic 
Denmark 
Dominican Republic 
voice of Germany 
Spain 

ERYPt 
Ecuador 

Equatorial Guinea 
Eth iopa 

France 
Fiji 

Finland 

G 

GAB 
GHA 
GIL 
GMB 
GRC 
GRL 
GTM 
GUR 
CUP 
GUM 
GUI 
HNB 

HND 

HAG 

NOL 
HTI 

HVO 
NNA 

IND 

INS 

¡Ob 
IRN 

IRQ 

ISL 

ISR 

JOR 
KEN 

KOK 

KRE 

KWT 

LAO 
LBN 

LBR 

LBY 
LUX 

MAU 
MCO 
!MG 
MIX 
MLA 
MLD 
Ml I 

MLT 
MNG 
MOZ 

MRC 
MAT 
MIN 
MUI 

NCG 
NCL 

NGR 

NHS 
NIG 
NOR 

NFL 

Great Britain and N. Ireland 
Gabon 
Ghana 
Gilbert and Ellice Islands 
Gambia 
Greece 

Greenland 
Guatemala 
Guyana 
French Guiana 
Guam 
Guinea 
Belize 
Honduras 
Hungary 
Holland, Radio Netherlands 
Haiti 
Upper Volta 
Hawaii 
Italy 
India 

Indonesia 
British Weát Indies 
Iran 
Iraq 
Iceland 
Israel 
Japan 
Jordan 
Kenya 
Korea (Republic of) 
Korea(People's Dem. Rep. of) 
Kuwait 

Laos 
Lebanon 
Liberia 
Libya 

Luxembourg 
Mauritius 
Monaco 
Malagasy 
Mexico 
Malaysia 
Maldive Islands 
Mali 
Malta 
Mongolia 
Mozanbique 
Morocco 
Martinique 

Mauritania 
Malawi 
Nicaragua 
New Caledonia 
Niger 
New Hebrides 
Nigeria 
Norway 
Nepal 

NZL 

OAS 
OCE 

OMA 
PAX 

PHL 
PNG 
PNR 
POL 

POR 
PRG 
PRU 
QAT 
RFU 

RFE 

RHS 
RL 
ROU 

RRV 
RTU 
S 

SDN 

SEN 
SEY 
SHN 
SLM 

SLV 
SNG 
SON 
SRL 
SUI 
SUR 
SUZ 
SYR 
TCD 
TCH 
TCK 
TGO 
TVA 

TUN 
TUR 
TAR 
UAE 
UGA 
UKR 
UN 

URG 
URS 

USA 
VEN 
VOA 
VTN 
YEM 
YMS 
YUG 
ZAI 

ZAN 
ZMB 

New Zealand 
Org. of Am. States 
Tahiti 

Oman 
Pakistan 
Philippines 
Papua New Guinea 
Panama 
Poland 

Portugal 
Paraguay 
Peru 
Qatar 

Reunion 
Radio Free Europe 
Rhodesia 
Radio Liberty 
Romania 
Rwanda 
Ryukyu Islands 
Sweden 
Sudan 

Senegal 
Seychelles 
Saint Helena 
Solomon Island 
El Salvador 
Singapore 
Somalia 
Sierra Leone 
Switzerland 
Surinam 
Swaziland 
Syria 
Chad 

Czechoslovakia 
Tanzania 
Togo 
Thailand 
Tunisia 
Turkey 
Transworld Radio 
United Arab Emirate. 
Uganda 

Ukraine 
United Nations 
Uruguay 
Union of Soviet 
Socialists Republics 
United States of America 
Venezuela 
Voice of America 
Vietnam 
Yemen 

Southern Yemen 

Yugoslavia 
Zaire 

Zanzibar 
Zambia 
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DREGS 

DBASIC 

by Paul Jones 

Types of BASIC proliferate like rabbits. 
There is CBASIC, ZBASIC, MBASIC, 
Extended BASIC, Tiny BASIC etc. Well, 
here is Dregs BASIC (DBASIC), for the 
person tired of 'USER FRIENDLY'. 

It was written by a depressed systems 
analyst who had just left his job after see- 
ing another 'USER ERROR' notice on his 
VDU. It is designed to enable anyone, 
familiar with basic BASIC, to write error' 
free programs. 

Program structure in DBASIC does not 
exist, so you can build your program any 
way you like. DBASIC starts at a ran- 
domly selected line number and continues 
haphazardly through the uncompiled list 
of statements until it finds an OBJECT 
statement. This contains the REASON 
and RESULT data which is then exam- 
ined by a Decentralised Processing Ele- 
ment, called COMMITTEE. If the REA- 
SON is reasonable and allocated resources 
are high enough then the RESULT data is 

printed on the screen. 
A summary of commands: 

+-/ 

These are used in character strings to 
represent a cross, a dash, a star and a 

slash. 
REM 

Provided to take up memory space and 
make the programmer look like an idiot 
by writing stupid comments. 

PAUSE 
A long way of representing a `,'. 

STOP 
The only statement which can be relied 

upon to work most of the time. 
BRIBE 

Allocation of resources to COMMIT- 
TEE. 

IF...THEN...SO WHAT 
An extension of the classic IF...THEN, 

except that ALL results are ignored and 
the program continues on the next line 
anyway. 

HO -HUM 
Printed on screen during FOR...NEXT 

loops. 
ON ERROR, IGNORE 

Guarantees a result even if the result is 
wrong. 

HOW ABOUT 
Precedes complex functions to show that 

you are not really expecting a quick result. 

HAVE A GO AT 
Precedes complex functions to show that 

you think the function is beyond the abil- 
ities of the computer. 

NO WAY 
Computer reply to a HAVE A GO AT 

statement. 
INTEREST LOST 

Automatic power down and program 
halt. 

INTEREST REGAINED 
Automatic power on. 

POKE 
Writes important data into an unknown 

memory location. 
DELAY 

Used to ensure you can get overtime 
while waiting for the program to produce 
a result. 

LIST 
A list of people who could answer your 

problem without the need of a computer. 
This DBASIC is supplied with a com- 

plete, two page leaflet, detailing where to 
send more money for more information. 
A listing is available, in Chinese, and the 
program is supplied on 32 old wax cylin- 
ders and is not compatible with current 
computers. Should become an industry 
standard by 1892. 
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Two of 
Anritsu s 
Best 
Ideas 
To Cut 
Testing 
Time 
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MS710A Spectrum Analyzer 
For fewer errors, an internal 
tracking pre -selector keeps dis- 
tortion down. And peak signal 
search and half -screen shift let 
you locate the desired signal 
spike sooner. 

- The MS710A covers the entire 
spectrum from 100kHz to 
23GHz, so there's no need to 
overload your bench with 
instruments. 
And it's ergonomically designed 
for no eyestrain and fewer 
headaches in operation. Push- 
buttons handle signal averaging 
for noisy or low -amplitude sig- 
nals. And digital storage keeps 
the display flicker free. 

Anritsu 
WE'RE ON THE MOVE. WORLDWIDE. 

_--d Al 

MS710A 

MS610A Spectrum Analyzer 
The MS610A automatically sets 
all measurement conditions at 
optimum values - you just set 
frequency, reference level, and 
frequency span. And that saves 
you time and cuts errors in 
measurement. Two keys, 
COUPLED TO REF, and 
COUPLED TO SPAN, set all 
measurement parameters, so 
fewer dial operations are 
required. 
And like the MS710A, it's smal- 
ler and more portable than 
ever. So you get full console 
performance in a personal, port- 
able tester. 
The test of the best is still the 
name Anritsu. Contact Anritsu 
today for more information. 

STC 
An Australian Company of ITT 

STANDARD TELEPHONES AND CABLES PTY. LIMITED 
(Incorporated In N.S.W.) 

P.O. Box 42, 
THORNBURY, VICTORIA 3071 

TELEPHONE: (03) 480-1255 
TELEX: AA30878 
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Umned warranty 

Fill in this coupon and you'll get Yamaha's free catalogue featuring the 
latest and complete range of compact disc players, cassette decks, turntables, 

cartridges; integrated amps, separate amps, tuners, receivers, graphic 
equalizers, headphones and system components. With each component 
comes something you wouldn't expect 5 YEAR WARRANTY. 

Name 

Address 

Postcode 

Yamaha Consumer Electronics Division, 17-33 
Market Street South Melbourne, Victoria 3205. 
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